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LOI NOI PAU

An toan thuc phélm da va dang la van dé duoc toan xa hoi quan tam. Viéc chu dong
phong ngira, kiém soat cac moéi nguy tir khau san xuat dén tiéu dung 1a mot yéu cau cap
thiét. Nham cung cép cac bé’mg chtirng khoa hoc hién dai, chinh xac va hi¢u qua, viéc thuc
hién cac nghién ctru danh gid nguy co hoa hoc va vi sinh 1a cong cu htru hi¢u va kha thi
nhat dé dua ra cac thong tin vé cac mdi nguy an toan thyc pham, phuc vu cong tac quan 1y
an toan thuc pham dua trén nguy co.

Puoc sucho phépcuaBo Y té, Vién Kiém nghiém An toan v¢ sinh thuc phém Quéc
gia (NIFC) phdi hop cing Vién Nghién ctru Chan nuéi Qudc té (ILRI) to chirc Hoi thao
quéc té v6i chu dé “Ung dung dinh gid nguy co héa hoc va vi sinh trong dam bdo an
toan thwe pham” nham gidi thiéu cac cach tiép can, phuong phap danh gia nguy co vé an
toan thuc pham cling nhu chia sé cac két qua nghién ctru, kinh nghiém, va cic tng dung
thuc tién trong danh gid nguy co vé an toan thyc pham hién nay cta Viét Nam va qudc té.
Hoi thao c6 sy tham gia bao cdo cua cac nha khoa hoc hang dau thé gid1 va Vit Nam trong
linh vuc kiém nghiém thuc pham, danh gid nguy co dén tir cic Vién nghién ctru, Truong
dai hoc, cac don vi nghién ctru khoa hoc.

Cubn “Chwong trinh héi thio” tap hop cic bao cdo tom tit ctia 55 nghién ctru co gia
tri trong va ngoai nudc. Ban td chtrc xin cam on su hop tac, chia sé cac bao cdo khoa hoc,
trinh bay va tham dy hoi thdo cua cac nha khoa hoc ¢ nhiéu linh vuc lién quan trong va
ngoai nudc. Nhitng cong trinh chua cong bd dang dugc binh duyét va s& xuat ban trén cac
an pham cua Tap chi kiém nghiém va An toan thuwe phdm, dugc cong bo trén website cila
tap chi: http://vjfc.nifc.gov.vn/.

Nhan dip nay, Ban T6 chire xin chan thanh cam on sy chi dao siu sat caa lanh dao
B0 Y té, su phdi hop ciia cac nha khoa hoc trong nude va qudc té, sy hop tac dong to chirc
hoi thao ctia Vién Nghién ctru Chan nuoi quéc té (ILRI) cung cac don vi, ca nhan dé Hoi
thao dugc to chtrc thanh cong, nham hd trg cong tac dam bao chét lugng, an toan thuc
pham goép phan véao sy nghiép bao vé, cham sdc va nang cao strc khoe cua nhan dan va
phat trién kinh té-xa hoi.
Xin tran trong cam on!
TM. BAN TO CHUC
Trwéng Ban to chirc

W/f

PGS. TS. Lé Thi Hong Hao
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FOREWORD

Food safety is always a matter of paramount societal concern. Proactive prevention
and control of hazards from production to consumption is an essential requirement.
Conducting chemical and microbiological risk assessment studies is the effective tool for
providing effective scientific evidence on food safety hazards, thereby supporting risk-
based food safety management.

With the authorization of the Vietnam Ministry of Health, the National Institute for
Food Control (NIFC), in collaboration with the International Livestock Research Institute
(ILRI), is organizing the International Conference on the theme “Chemical and
Microbiological Risk Assessment for Food Safety”. The conference aims to introduce
approaches and methodologies for food safety risk assessment, as well as to share research
findings, experiences, and practical applications in this field from both Vietnam and the
international community. The conference features presentations by leading global and
Vietnamese scientists in food testing and risk assessment, representing research institutes,
universities, scientific units.

The Program Book compile valuable abstracts of 55 domestic and international
studies. The Organizing Committee expresses sincere gratitude for the cooperation, sharing
of scientific papers, presentations, and attendance by scientists from various related fields,
both domestically and internationally. Unpublished works have been peer-reviewed and
are being published in the publications of the Vietnam Journal of Food Control, accessible
on the journal's website: http://vjfc.nifc.gov.vn/.

On this occasion, the Organizing Committee extends its profound thanks to the
leadership of the Ministry of Health for their close guidance, the collaboration of domestic
and international scientists, the co-organization by the International Livestock Research
Institute (ILRI), and the support of all partners and participants. Your contributions have
been instrumental in the success of this conference, which plays a part in ensuring food

quality and safety, thereby contributing to the mission of protecting, caring for, and
improving public health and socio-economic development.

Sincerely Yours,
Chair of Organizing Committee
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Assoc. Prof. Dr. Le Thi Hong Hao
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VIEN KIEM NGHIEM AN TOAN VE SINH THU'C PHAM QUOC GIA
Pon vi diu nganh cia B Y té vé Kiém nghiém va Panh gia nguy co ATTP

ién Kiém nghiém an toan vé sinh thyc pham

Qudc gia 1a co quan kiém nghiém kiém

ching va 1a co s¢ kiém nghiém phuc vu
quan 1y nha nudc cua B Y té, B Cong Thuong,
B6 Nong nghiép va Méi truong. Hién nay, Vién
dang 4p dung 06 hé théng quan 1y chit luong qudc
té v6i nang luc phan tich chuyén sau, thiét bi hién
dai va doi ngli chuyén gia giau kinh nghiém. Vién
khong chi dong vai tro quan trong trong viéc kiém
soat chit lugng thyc pham trude khi xudt xudng
va Iuu thong trén thi truong ma con la don vi cung 5 L :
cap cac dich vu kiém nghiém, danh gia va giam st vé sinh thu'c pham Quéc gia
an toan thue pham, gop phin quan trong trong viée F
bao vé sirc khoe cong dong.

Vién Kiém nghiém an toan

Vé chuyén moén, Vién thyc hién cac nhiém vu chinh bao gom:

1. Kiém nghiém (ISO/IEC 17025): Kiém nghiém hoa hoc va vi sinh gdm thuc phdm, nudc udng, thic
an chan nudi, phan bon... Panh gia doc tinh cp, doc tinh truong didn, ban truong dién. ..

2. Giam dinh (ISO/IEC 17020): Kiém tra nha nu6c thyc pham nhap khéu, thirc an chin nudi nhap khau;
Giam dinh tu phap.

3. Chirng nhan sian phim (ISO/IEC 17065)

4. Chirng nhin hé théng chit lwgng (ISO/IEC 17021-1; ISO/TS 22003): HACCP, ISO 22000.

5. Kiém tra, hi¢u chuén, bio tri thiét bi ISO/IEC 17025)

6. Cung cip chuong trinh thir nghiém thanh thao (ISO/IEC 17043)

7. San xuit miu chuin chimg nhin, chét chuin (ISO 17034)

8. Giam sat; Xac dinh nguyén nhan ngd doc thue pham; Panh gia nguy co vé an toan thuc phim
9. Pao tao — Tw vin — Chuyén giao cong nghé

10. Nghién ctru khoa hgc: Nghién ctru phuong phap; Danh gia thoi han sir dung; Danh gia hi€u qua cong
dung san pham; Xy dung tiéu chuan. ..

Vi tiéu chi hoat dong “Chinh xac — Khach quan — T4n tim — Hiéu qua - Kip thoi”, Vién 1a “ngudi
gac cira thim ling”, ddng hanh cing co quan quan 1y, don vi san xudt thuc phim va ngudi dan trong dam bao
an toan thyc pham vi sirc khoe cong dong




NATIONAL INSTITUTE OF FOOD CONTROL -
Leading Agency of the Ministry of Health in Food Testing and Risk Assessment

he National Institute of Food Control
(NIFC) is the reference laboratory in food
safety, and supports the state management
of the Ministry of Health, the Ministry of Industry
and Trade, and the Ministry of Agriculture and
Environment. NIFC operates under six ISO-
certified international quality management systems,
supported by advanced analytical equipment and a

team of skilled experts. The institute is crucial for —-

monitoring food quality both before products leave NATIONAL INSTITUTE FOR
factories and while they are on the market. FOOD CONTROL (NIFC)
Additionally, NIFC offers services in food safety : - e

testing, assessment, and surveillance, thereby
contributing significantly to the protection of public health.
NIFC carries out several activities essential for food safety and quality assurance:

1. Testing (ISO/IEC 17025): Testing of chemical and microbial agents in food, water, feed, fertilizer...
Toxicological studies.

2. Inspection (ISO/IEC 17020): Inspection for imported food and feed; Forensic inspection.
. Product certification (ISO/IEC 17065)
. Quality management certification (ISO/IEC 17021-1; ISO/TS 22003): HACCP, ISO 22000.
. Equipment Check, Calibration and Maintenance (ISO/IEC 17025)

3
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6. Proficient Testing Provider (ISO/IEC 17043)
7. Reference Material Producer (ISO 17034)

8. Monitoring — Foodborne Outbreak Investigation — Risk Assessment
9. Training — Consultancy — Technology transfer

10. Scientific Research: Method development and validation; Shelf-life study, Product effect study,
standard development.

Guided by the operational principles of "Accuracy, Objectivity, Dedication, Efficiency, and
Timeliness," the Institute serves as a dedicated guardian, working alongside both businesses and regulatory
bodies to safeguard public health through food safety.
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ILRI in Vietnam

Delivering Research Evidence for a More Sustainable Livestock Food System

The International Livestock Research Institute (ILRI), a
member of CGIAR—the world’s largest global
agricultural research partnership—works to improve food
and nutrition security and reduce poverty through research
on efficient, safe, and sustainable livestock systems.
Headquartered in Kenya and Ethiopia, ILRI operates
across East, South, and Southeast Asia, as well as Central,
East, Southern, and West Africa.

ILRI has been active in Vietnam since 1999 and formally
established its country office in 2007 with support from |
the Ministry of Agriculture and Rural Development (now |
the Ministry of Agriculture and Environment). Over two
decades, ILRI Vietnam has developed a strong multidisciplinary team of national and international researchers,
PhD students, and interns with expertise spanning veterinary epidemiology, food safety, agricultural economics,
value chains, animal health, zoonoses, antimicrobial resistance, genetics, systems modelling, and

communication. ILRI collaborates closely with ministries, research institutes, universities, development
partners, and the private sector to generate evidence supporting Vietnam’s livestock and agricultural priorities.

Since the mid-2000s, ILRI has led a series of major food safety research initiatives, including the Pig and
Livestock Value Chain project (2008-2011), PigRISK (2012-2017), SafePORK (2017-2023), Parasitic Pork-
Borne Diseases (2018-2021), ASSET (2021-2025), the CGIAR One Health Initiative (2022-2024), and the
upcoming CGIAR Science Program on Sustainable Animal and Aquatic Foods (SAAF) (2025-2030). These
projects establish ILRI as a pioneer in food safety risk analysis in Vietnam.

ILRI’s research has assessed biological and
chemical hazards along smallholder pig value
chains, identifying contamination risks from
farms to markets. The ACIAR-funded PigRISK
project was Vietnam’s first comprehensive
assessment of hazards in the smallholder pig
sector. Building on this foundation, the
SafePORK project introduced simple hygiene
improvements that proved effective and
affordable. SafePORK also trained journalists
to communicate food safety risks accurately,
helping increase public awareness.

The findings contributed to the establishment of the Food Safety Risk Assessment Task Force in 2013 and
informed the 2017 World Bank report supporting Vietnam’s transition to risk-based food safety management.
ILRI and its partners have also developed practical, low-cost hygiene interventions, strengthened capacity for
slaughterhouses and traditional markets, reduced Salmonella contamination, and improved food safety risk
communication.



ILRI tai Viét Nam

Cung céip bing chitng nghién cu vi hé théng thwe phidm chin nudi bén virng hon

Vién Nghién ctru Chan nuéi Qudc té (ILRI), thanh vién
ctia CGIAR - mang lu6i nghién ctru néng nghiép 16n nhat
toan cau - hoat dong nhim cai thién an ninh luvong thuc
va dinh dudng, ddng thoi giam nghéo théng qua nghién
ctru vé cac hé théng chan nuoéi hi€u qua, an toan va bén
vitng. Co tru s tai Kenya va Ethiopia, ILRI trién khai
hoat dong tai Pong, Nam va Bong Nam A, cling nhu
Trung, Pong, Nam va Tay Phi.

ILRI bét dau hoat dong tai Viét Nam tir nim 1999 va
chinh thirc thanh 1ap vian phong qudc gia vao nam 2007
v6i sy hd trg cia Bo Nong nghiép va Phat trién Nong
thon (nay 1a B Nong nghiép va Moi truong). Trong hon
hai thap ky, ILRI Viét Nam dé phat trién mot doi ngii da nganh gdm cac nha nghién ctru qudc té va trong nudc,

nghién ctru sinh tién si va thuc tap sinh, v6i chuyén mon tir dich té thu y, an toan thuc phém, kinh té néng nghiép,
chudi gia tri, strc khoe dong vat, bénh truyén lay gilra dong vat va nguoi, khang khang sinh, di tmyén, mo hinh
hé théng dén tﬂlyén thong khoa hoc. ILRI hop tac chat ché vdi cac bd nganh, vién nghién ciu, trudng dai hoc,
céc to chirc phat trién va khu vuc tu nhan nham cung cip bang chimg khoa hoc phuc vu cac vu tién ctia nganh
chan nuoi va néng nghi€p Viét Nam.

Tir giita nhitng nam 2000, ILRI da diéu phdi nhiéu sang kién nghién ctru 16n vé an toan thuc pham, bao gdm du
4n Chudi gid tri lon va chin nuo6i (2008—2011), PigRISK (2012-2017), SafePORK (2017-2023), Bénh ky sinh
tring truyén qua thit lon (2018-2021), ASSET (2021-2025), Sang kién Mot Sirc khoe CGIAR (2022-2024) va
Chuong trinh Khoa hoc CGIAR vé Thyc pham Bén vimng tir Chan nudi va Thuy san (SAAF) (2025-2030). Cac
dy 4n nay khang dinh vai tr tién phong ctia ILRI trong phan tich nguy co an toan thuc pham tai Viét Nam.

Nghién ctru cua ILRI danh gia cac nguy co sinh hoc
va hoa hoc doc theo chudi gia tri lon quy mo nho,
xéc dinh cac diém c6 nguy co nhidm ban tir trang
A trai dén cho. D 4n PigRISK, do ACIAR tai tro, 1a

" nghién ctru toan dién dau tién ciia Viét Nam vé
nguy co trong chin nubi lon quy mo6 néng hd. Trén
. nén tang d6, du 4n SafePORK da dua ra mot s giai
| phép vé sinh don gian, hiéu qua va chi phi thap,
d6ng thoi tap huan cho nha bao truyén thong chinh
| x4c vé cac nguy co an toan thyc pham, gop phan

nang cao nhén thirc cong dong.

Nhiing két qua nghién ctru ndy déng gbp vao viéc thanh lap T Cong tac Panh gid Nguy co An toan Thyc pham
niam 2013 va cung cdp bang chimg cho Bao cao Ngan hang Thé gi¢i nam 2017, hd tro Viét Nam chuyén doi
sang quan 1y an toan thyc phdm dua trén nguy co. ILRI va cac dbi tac ciing xdy dung cac can thiép nham cai
thién cac thyc hanh vé€ sinh, ting cudng nang luc cho co sé giét md va cho truyén théng, giam 6 nhiém
Salmonella va cii thién truyén thdng nguy co an toan thyc pham.
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CHUONG TRINH HQI THAO / CONFERENCE AGENDA

Thoi gian
/Time

Noi dung /Content

Nguoi thue hién
/Convener

Day 1: December 18, 2025

08:00-08:30

bang ky /Registration

Ban t6 chtc Organizing

Committee
08:30-09:00 | Phat biéu khai mac/ Opening remarks VFA/NIFC/ILRI
Phién 1: DPanh gia nguy co’ va quin ly nguy co
Session 1: Risk assessment and risk management
Chu toa: Gido su Nguyén Cong Khan, Tién si Fred Unger
Chair: Prof. Dr. Nguyen Cong Khan, Dr. Fred Unger
(20 phiit thuyét trinh/20 min presentation, discussion in the end)
S6 hoa dit liéu phuc vu danh gia nguy co an toan thyc pham: Thuc Tran Cao Son
09:00-09:20 tién quéc té va khuyén nghi cho Viét Nam Vién Kiém nghiém
' " |Digital framework for food safety risk assessment data: ATVSTP Qudc gia
International insights and recommendations for Vietnam NIFC
I"[{‘himlsI Trﬁ Th;? p}lllf.m Du’aﬂ trTn Knguy ‘corr:r i)mh };ll.f(fng Cinen. lugc cho Trin Thi Dinh
09:20-09-40 | T1¢n dai hoa ¢ thong Quan ly An toan Thuc pham Quoc gia Dy 4n SAFEGRO
Risk-based Food Safety Inspection: Strategic Approach for SAFEGRO Project
Modernizing National Food Control Systems
Céch tiép can dua trén nguy co nham tiang cuong danh gia va can Péng Xuan Sinh
09:40-10:00 thiép ATTP chudi thuc phém truyén théng tai Viét Nam va khu vuc|  vién Nghién ctru Chan
' " |A risk-based approach to strengthen food safety assessment and nudi Qudc té
interventions in traditional food value chains in Vietnam and the region ILRI
10:00-10:15 |Nghi gidi lao / Break
10:15-10:35 Ung dung phuong phap toan hoc trong dénh gia nguy co stc khoe Pavel Shur
' " | Application of mathematical methods in health risk assessment FBSI, Russia
Nghién ciru ché d6 an tong thé (TDS) Han Qudc trong danh gia phoi
10:35-10:55 nhiém qua thyre pham va dam béo an toan thyc pham tai Han Qudc Ock Jin Paek
' " | Korean Total Diet Study (TDS) for dietary exposure assessment MFDS, Korea
and food safety in Korea (online)
Ceic bleg phap’klem sF)at dua treXn ng171y co — Vi du thyc tién tir hé Michelle Riblet
thong kiém soat an toan thuc pham cua Ireland
10:55-11:15 SFSI, Ireland
Risk-based official controls — Case study from Irelands food
control system
Thao luan: Chu tri: GS. TS Nguyén Cong Khan, PGS. TS. Tran Ban t6 chic vi e b
Cao Son, TS. Fred Unger va tht ca dai biéu. an to chre va cac bo
11:15-12:00 | ) céo vién
Discussion: Panel: Prof. Nguyen Cong Khan, A(P.rof. Tran Cao Panel and participants
Son, Dr. Pavel Shur, Dr. Fred Unger and all participants
12:00-13:30 |Nghi trua / Lunch break
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Thoi oi L. -
. gtan Noi dung /Content Nguoi thyc hi¢n
[Time /Convener
Phién 2: Nghién ciru dgc tinh trong danh gia nguy co
Session 2: Toxicological studies in risk assessment
Chu toa: PGS. TS. Tran Cao Son, TS. Pavel Shur
Chair: A/Prof. Dr. Tran Cao Son, Dr. Pavel Shur
(Thoi gian gom 5 phiit thao ludn/The time includes 5 minutes Q&A)
Nghién ciru cac phan mg ciia co thé khi tiép xuc véi cac yéu to .
Oleg Dolgikh
13:30-13:55 |nguy co .
. FBSI, Russia
Research on the body's response to health risk factors
Phuong phap tiép can hién dai trong danh gid nguy co ATTP — Panh
13:55.14:25 gia nguy co thé hé méi cho dbi twong san xuét nong nghiép Denise Bloch
' "7 |Modern approaches in food safety risk assessment — BfR, Germany
Next generation risk assessment for agricultural operators (online)
Nghién cuu ddc tinh trong danh gia nguy co anh huong tdi suc o
i Dmitrii Suvorov
14:25-14:50 |khoe
. ; . . FBSI, Russia
Design toxicology studies to assess health risks
14:50-15:15 Nghién ctru dich té hoc trong danh gia nguy co strc khoe Sergei Zelenkin
' " | Epidemiological studies in health risk assessment FBSI, Russia
15:15-15:30 | Nghi gidi lao /Break
Phién 3: Panh gia nguy co dya trén xac suét
Session 3: Probabilistic risk assessment
Chu toa: PGS.TS. Tran Thi Binh, TS. Nguyén Viét Hung
Chair: A/Prof. Tran Cao Son, Dr. Nguyen Viet Hung
(Thoi gian gom 5 phiit thao ludn/The time includes 5 minutes O&A)
Xay dung mé hinh xéc suat trong dénh gia phoi nhiém va danh gia
15:30-16:00 nguy co - Ly thuyét, thyc tién va twong lai Matthias Greiner
' ' Probabilistic modelling in exposure and risk assessment — theory, BfR, Germany
practice and future (online)
Panh gia nguy co Salmonellosis trong chudi cung ung thit tai
16:00-16:25 Campuchia: Tt cho truyén thdng dén nguoi tiéu ding Rortana Chea
' " |QMRA Salmonellosis infection in the Cambodian meat value Cambodia
chain, from traditional markets to consumers
Pénh gia phoi nhiém va mo ta nguy co nhiém Salmonella trong chudi| Nguyén Tuén Thanh
16:25-16:50 thuc phéim ¢6 thanh phén thit ga tai Ha Noi va khu vuc 1an can Vién Kiém nghiém
. " | Exposure assessment and rvisk characterization of Salmonella ATVSTP Quoc gia
contamination in chicken in Hanoi and surrounding areas NIFC
. s .. .| Nguyén Thi Hong N
Panh gia nguy co mét s6 chat c6 hai sinh ra trong qua trinh ché gHan .;! ongA go¢
16:50-17:15 |bién thyc pham & Viét Nam Vien Kicm ngA,h“-’r.n
ATVSTP Quodc gia
Risk assessment of food processing contaminants in Viet Nam NIFC
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Thoi gian L -
. &l Noi dung /Content Nguoi thyc hi¢n
[Time /Convener
Day 2: December 19, 2025
Phién 4: Nha khoa hoc tré (Phin 1)
Session 4: Young scientist (Part 1)
Hoi truong / Conference Hall
08:00 -10:00 ) . . . .
Chu toa: GS. TS. Nguyen Cong Khan, TS. L€ Thi Phuong Thao
Chair: Prof. Nguyen Cong Khan, Dr. Le Thi Phuong Thao
(Thoi gian gom 5 phiit thao ludn/The time includes 5 minutes Q&A)
Phat trién k¥ thuat PCR dé phat hién Listeria sp. trong sita twoi| L& Dwong Di¢u Hing
08:00-08:20 |nguyén liéu Pai hoc Phenikaa
Improving PCR techniques for detection of Listeria sp. in raw milk|  Phenikaa University
Két hop hoc may va dit liéu phd uv-vis toan phan dinh lwong dong Nguyén Ha Anh
thoi curcumin, demethoxycurcumin, bisdemethoxycurcumin trong | Hoc vién Y Duoc hoc cé
nghé. " tuvén VN
08:20-08:40 | " , _ _ truyén VN
Machine learning based on uv-vis full spectra for the simultaneous|  Vietnam Academy of
determination of Curcumin, Demethoxycurcumin, | Traditional Medicine and
Bisdemethoxycurcumin in Curcuma longa L. Pharmacy
. A A o o , Ping Thi Thu Hié
Dinh danh mét s6 chiing vi khuan probiotic thudc chi Lactobacillus Mang. R } li ren .
bang phuong phép sinh hoc phan tu Vién Kler,n nghlem thuoc
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P enttcha-tlzlon of somel prol ZOZC l acterz;zh sctirazns of the genus Institute of Drug Quality
actobacillus using molecular biology methods Control Ho Chi Minh city
bénh gia ham lugng Nitrite (NO;") trong thuc phém dudng phé Pham Thi Khuyén
(thit ché bién) va udc tinh phoi nhiém dbi véi con ngudi Truomg Dai hoc KHTN
09:00-09:20 | Evaluation of Nitrite (NO:") Content in Street Food (Processed | Dai hoc Quéc gia Ha N¢i
Meat) and its Exposure to Human University of Sciences,
VNU Hanoi
Ung dung tri tué nhan tao (AI) trong kiém soat an toan va chét i
lwone siu riéne: M6 hi s 17 . X, A Y ST Nguyén Manh Son
ong sau riéng: M6 hinh quan ly toan chuoi "tir nong trai dén ban
an" Truong Pai hoc KHTN,
09:20-09:40 bai h dc gia Ha Noi
Application of Artificial Intelligence (A1) in Durian Safety and a1 7l quoc gla Ha Tot
University of Sciences,
Quality Control: A “Farm to Table” Whole-Chain Management VNU Hanoi
Model
09:40-10:00 | Giai lao/ Break
Phién 4: Nha khoa hoc tré (Phin 2)
Session 4: Young Scientist (Part 2)
Hoi truong / Conference Hall
10:00-11:40

Chu toa: PGS. TS. Pham Thi Thanh Ha, PGS.TS.Tran Cao Son
Chair: A/Prof. Nguyen Thi Anh Huong; A/Prof. Tran Cao Son
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10:00-10:20 Devel Modular Licht-Us A N PHQGHN
Selvet?mee;ﬂ o a ODL;a:_ ‘& th ptc;lmei.’ / aiform_for University of Sciences,
elective Fluorescence Detection of Chloramphenico VNU Hanoi
Phat trién cac polyme in ddu phan tir dé hip phu chon loc va lam | NguYén Thi Phuong Anh
giau thudc nhuém Auramine O Truong Dai hoc KHTN,
10:20-10:40 ; o ] DHQGHN
Development of molecularly imprinted polymers for the selective University of Sciences,
adsorption and preconcentration of Auramine O dye VNU Hanoi
Nghién ciru x4c dinh du luong Ethylene oxide trong mot s6 san o .
pham rau qua kho thu thip trén dia ban thanh phé Ha Noi bing| Y Hoang Lién Huong
phuong phip GC-MS/MS Truong Bai hoc KHTN,
10:40-11:00 o ) _ ) PHQGHN
Study on the determination of ethylene oxide residues in selected o )
dried fruit and vegetable products collected in Hanoi using GC- University of Sciences,
ried fruit and veg p fod VNU Hanoi
MS/MS
Xac dinh dong thoi du lugng mot s loai khang sinh trong trimg|  Nguy&n Phuong Mai
110041120 bang phuong phép sic ky long ghép ndi khdi phd (LC-MS/MS) Vién Kiém nghiém
. " | Determination of multiple antibiotic residues in eggs using liquid| ~ ATVSTP Qudc gia
chromatography with tandem mass spectrometry (LC-MS/MS) NIFC
Tam soat cic chat héa dugc tong hop: tiéu dudng, hd tro giam Chu Tuime N
huyét ap, ting cin trong thuc phidm bao vé sirc khoe bang HPLC- = u tuong : goc .
MS/MS Vién Pa‘steur Thanh pho
11:20-11:40 Ho6 Chi Minh
Screening of synthetic pharmaceutical chemicals: Diabetes, blood o
. .. . . Pasteur Institute in Ho
pressure support, weight gain in health protection foods using o .
Chi Minh City
HPLC-MS/MS
Bao cao Poster / Poster Presentation
Hoi truong / Conference Hall
Hoi déng danh gia: TS. Pham Gia Béach, ThS. Sergei Zelenkin, TS.
bang Xuan Sinh, TS. Duangporn Pichpol
08:30-11:00 ; _ _
Assessment team: Dr. Pham Gia Bach, Msc. Sergei Zelenkin, Dr.
Dang Xuan Sinh, Dr. Duangporn Pichpol
(5 phiit thuyét trinh va 5 phiit cdu hoi)
(5 min presentation and 5 min Q&A)
11:40-12:00 | Bé mac/ Closing

10




Hoi thao quéc t& “Ung dung danh gia nguy co hoa hoc va vi sinh trong dam bao an toan thic pham”
International Conference on Chemical and Microbiological Risk Assessment for Food Safety

PHAN THU |
BAO CAO TRINH BAY TAI HOI THAO

LY LICH CUA BAO CAO VIEN
PART |

ABSTRACT OF ORAL PRESENTATION

SPEAKER BIOGRAPHY

11



Hoi thao quéc t& “Ung dung danh gia nguy co hoa hoc va vi sinh trong dam bao an toan thic pham”
International Conference on Chemical and Microbiological Risk Assessment for Food Safety

Digital framework for food safety risk assessment data: International insights and
recommendations for Vietham

Tran Cao Son'*, Fred Lemke?, Frank Scrimgeour?

!National Institute for Food Control (NIFC), Hanoi, Vietnam
’Waikato Management School, University of Waikato, Hamilton, New Zealand
Abstract

Food safety risk assessment (FSRA) in Vietnam is hampered by fragmented, non-standardised, and poorly
integrated data systems, despite the large volume of laboratory and monitoring data generated annually. These datasets
are rarely digitised or shared across ministries and provinces, restricting their utility for evidence-based policymaking.
The establishment of the Vietnam Centre for Food Safety Risk Assessment (VFSA) under the National Institute for
Food Control (NIFC) in July 2024 was a critical institutional advancement toward a coordinated, science-based
approach. This research aims to develop a feasible digital transformation model for managing FSRA data in Vietnam.
The study utilized a qualitative comparative design and applied the Technology — Organisation - Environment (TOE)
framework to analyze constraints and enablers, benchmarking Vietnam’s context against international practices.
International models from the EU, the US, China, Japan, UK, Canada, Australia, and New Zealand were reviewed.
The interviews of key stakeholders in New Zealand were also performed for better understandings. Key outcomes
include the proposal of a standardised metadata framework for FSRA data, the design of a digital platform tailored to
Vietnam's institutional context, and the proposal of a pilot implementation plan at the NIFC to integrate health-sector
food safety data. These recommendations are foundational steps intended to enhance data availability, quality,
governance, and utility for timely and transparent risk assessment in Vietnam.

Keywords: Food safety, risk assessment, digital transformation, TOE framework, VFSA

Sd hoa dit liéu phuc vu danh gia nguy co an toan thuc pham: Thuc tién quac té va
khuyén nghi cho Viét Nam

Tran Cao Son!, Fred Lemke?, Frank Scrimgeour?

Vién Kiém nghiém an toan vé sinh thuc phzfm Quéc gia, Ha N¢i, Viét Nam
’Truong Quadn Iy Waikato, Pai hoc Waikato, Hamilton, New Zealand
Tom tit

Panh gia nguy co an toan thuc pham (FSRA) tai Viét Nam dang gip nhiéu han ché do hé thong dir liéu phan
manh, thiéu chuan hoa va khong chia s&, mic du ¢6 lugng 16n dit liéu tir phong thi nghiém va cac chuong trinh giam
sat duoc thuc hién. Phan 16n cac dit liéu hiém khi duoc sé hoa hodc chia sé gitta cac by nganh va dia phuong, lam
giam kha ning str dung cho hoach dinh chinh sach dua trén dit liéu. Viéc thanh l4p Trung tdm danh gi4 nguy co vé an
toan thuc phém (VFSA) thudc Vién Kiém nghiém an toan v¢ sinh thuc phém Quéc gia (NIFC) vao thang 7 nam 2024
1a mot bude tién quan trong vé mit t6 chuc, hudng téi cach tiép can khoa hoc theo chuin qudc té. Nghién ctru nay
nham dé xuit mot mod hinh chuyén ddi s6 dé quan 1y dir liéu FSRA tai Viét Nam. Nghién ctru st dung thiét ké so sanh
dinh tinh va 4p dung khung Cong nghé - T4 chirc - Mbi truong (TOE) dé phan tich cac yéu té can tré va thic day,
ddng thoi dbi chiéu bdi canh Viét Nam véi thuc tidn qubc té. Cac md hinh qubc té tir WHO/Fao, EU, Hoa Ky, Trung
Quéc, Nhat Ban, Anh, Canada, Uc va New Zealand da dugc nghién ctru. Ngoai ra, cac cudc phong vAn véi cac chuyén
gia tai New Zealand ciing dugc thyc hién dé hiéu 16 hon thuc té. Cac két qua chinh bao gdm dé xuét khung dir liéu
chuén hoa cho FSRA, thiét ké nén tdng s6 phu hop vai bdi canh thé ché cua Viét Nam, va dé xuat ké hoach trién khai
thi diém tai NIFC, trudc méit nham tich hop dit liéu an toan thyc phim trong linh vuc y té. Nhitng khuyén nghi nay 1a
cac budc nén tang nhim nang cao tinh san co, chat lugng, quan 1y va kha ning str dung dit liéu cho d4nh gia nguy co

kip thoi va minh bach tai Viét Nam.

Tir khéa: Panh gid nguy co, an toan thue pham, chuyén déi sé, khung TOE, VFSA

* Corresponding author: Tran Cao Son (E-mail: sontc@nifc.gov.vn)
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Assoc. Prof. Dr. Tran Cao Son
Vién Kiém nghiém an toan vé sinh thuc pham Quéc gia, Viét Nam
National Institute for Food Control (NIFC), Vietnam

Assoc. Prof. Dr. Tran Cao Son is the Deputy Director General of the National Institute for Food Control
(NIFC), Ministry of Health of Vietnam. Dr. Tran graduated from Hanoi University of Pharmacy in 2005 and received
a doctoral degree in Toxicology and Drug Testing at Hanoi University of Pharmacy in 2015. He has spent almost 20
years working in laboratories in food safety testing. He has vast experience in laboratory management following
ISO/IEC 17025 standard and participated in numerous international and national laboratory assessment programs. He
has been a member of the ASEAN Food Testing Laboratory Committee (AFTLC) since 2017 and chaired this
committee from 2018 to 2020. He has published numerous scientific articles in national and international publications
on analytical method development and validation, food control, risk assessment, toxicology, and pharmacokinetics
studies. A.Prof. Tran is currently the Editor-in-Chief of the Vietnam Journal of Food Control (VIFC).

PGS. TS. Tran Cao Son hién la Phé Vién truong, Vién kiém nghiém an toan vé sinh thuc phcfm Quéc gia, B
Y Té. Ong 16t nghiép Truwong Dai hoc Dwoc Ha Noi nam 2005 va nhdn b&ng Tién st chuyén nganh Poc chdt hoc va
Kiém nghiém thuéc tai truong ndy vao nam 2015. Ong di c6 gan 20 nam lam viéc tai cac phong kiém nghiém an todn
thwe pham. Ong cé nhiéu kinh nghiém trong quan 1y phong xét nghiém theo tiéu chudn ISO/IEC 17025 va la chuyén
gia danh gid phong kiém nghiém quéc gia va quéc té. Ong la thanh vién cia Uy ban Phong kiém nghiém thuc pham
ASEAN (AFTLC) tir nam 2017 va la chii tich Uy ban ndy tir nam 2018 dén nam 2020. Ong da céng bé nhiéu bai bdo
khoa hoc trén cdc dn pham quéc gia va quéc té vé phat trién va tham dinh phwong phdp phan tich, kiém sodt thic
phdm, danh gid nguy co, déc chat hoc va nghién cieu dwoc dong hoc. Hién nay, éng la Tong bién tap Tap chi Kiém
nghiém va An toan thwe pham (VJFC).
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Risk-based food safety inspection:
strategic approach for modernizing national food control systems

Tran Thi Dinh!**, Brian Bedard'

!The Safe Food for Growth (SAFEGRQ) Project, Hanoi, Vietnam
’Faculty of Food Science and Technology, Vietnam National University of Agriculture, Hanoi, Vietnam
Abstract

Strengthening national food control systems through risk-based approaches has become a global priority as
countries strive to enhance public health protection, improve regulatory efficiency, and facilitate international trade.
International guidance, particularly from the Codex Alimentarius Commission, recommends the integration of risk
analysis principles into all components of food safety governance. Despite this, many low- and middle-income
countries, including Vietnam, continue to depend predominantly on end-product testing and compliance-based
inspection models. These systems require substantial investments in laboratory infrastructure, human resource
deployment, and operational management, yet often provide limited preventive capacity and insufficient
responsiveness to emerging food safety risks. A risk-based inspection offers a more strategic alternative by shifting
regulatory efforts toward areas of greatest public health significance. Such systems incorporate structured risk
assessment, risk-based classification of food businesses, targeted inspection planning, and data-driven decision-
making. By aligning regulatory interventions with actual risk profiles, countries can optimize resource allocation,
strengthen compliance pathways for industry, and progressively improve consumer protection outcomes. Moreover,
risk-based systems enhance transparency and predictability, key elements for meeting international market
requirements and participating effectively in global food value chains. This presentation will review the fundamental
components of a risk-based national food safety inspection and discuss enabling conditions for successful adoption.
Case studies from countries that have transitioned toward risk-based systems will be presented to illustrate practical
pathways, common challenges, and opportunities for incremental implementation. The session aims to provide
strategic insights to support national authorities seeking to modernize their food control systems in line with global
best practices.

Keywords: National food control systems, public health protection, Risk-based inspection, Regulatory
modernization

Thanh Tra Thuc pham Dua trén Nguy co: Binh hudng Chién lugc cho Hién dai hoa Hé
thdng Quan 1y An toan Thuc pham Quéc gia

Tran Thi Pinh'2, Brian Bedard'

Dy dn An todn thue phim vi si phat trién (SAFEGRO), Ha Néi, Viét Nam
’Khoa Céng nghé thuc phcfm, Hoc vién Nong nghiép Viét Nam, Ha N¢i, Viét Nam
Tom tit

Tang cuong hé thong kiém soat an toan thuc pham (ATTP) qudc gia théng qua tlep can dya trén nguy co dang
tro thanh wu tién toan cau khi cac quoc gla huong toi nang cao bao vé suc khoe cong dong, ti wu hoa quan 1y va thuc
déy thuong mai qudc té. Hudng din qubc té, dac biét tir Uy ban Codex Alimentarius, nhin manh viéc tich hop cac
nguyén tic phan tich nguy co vao toan bo hé théng quan 1y ATTP. Tuy nhién, nhiéu qudc gia thu nhap thap va trung
binh, bao gom Viét Nam, van chu yéu dya vao kiém tra san phém cudi va thanh tra tuan thu, doi hoi nguon luc 16n vé
co s& ha ting, nhén lyc va van hanh nhung han ché kha nang phong ngira va chwa dép tng kip cac rai ro méi ndi. Tiép
can thanh tra va kiém soat dya trén nguy co cung cap huéng di chién lugc bang cach tap trung ngudn lyc vao nhing
linh vyc c() tac dong 16n nhit t6i sirc khoe cong dong Hé thdng bao gom danh gia nguy co ¢6 cAu tric, phan loai co
s& san xuét - kinh doanh theo mirc d6 nguy co, lap ke hoach thanh tra trong tam va ra quyét dinh dya trén dit liéu khoa
hoc. Khi quan Iy pht hop véi hd so nguy co, cac qudc gia tdi vu hoéa ngudn lyc, nang cao tuan thu cia doanh nghlep
va cai thién bén vung bao vé nguorl tiéu dung. Dong thoi, hé thong nay tang tinh minh bach va kha nang du doan, yéu
t6 quan trong dé dap mg yéu ciu thi trudng quéc té va hoi nhap chudi gia tri thyc phdm toan cau. Ba1 bao céo khai
quat cac thanh phan co ban cua hé thong, phan tich diéu klen trién khai va g101 thiéu kinh nghiém qudc té nhim minh
hoa 19 trinh, thach thirc va co hoi cai tién. Noi dung cung cap cac g0r1 ¥ chién lugc cho co quan quan 1y trong qué trinh

hién dai hoa hé thdng kiém soat thuc phdm theo thong 18 quéc té tot nhat.

Tir khéa: Hé thong kiém sodt thire pham quéc gia; Sirc khée cong dong; Thanh tra dia trén nguy co; Hé thong
quan ly an toan thuc pham hién dai

* Corresponding author: Tran Thi Dinh (E-mail: dinhtran@alineainternational.com )
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Assoc. Prof. Dr. Tran Thi Pinh

Chuyén gia dy An SAFEGRO

Trudng Khoa Cong nghé thyc pham, Hoc vién Nong nghiép Viét Nam
National Food Safety Specialist, SAFEGRO Project

Head of Department of Food Processing Technology, Vietnam

National University of Agriculture

Assoc. Prof. TRAN Thi Dinh is the Food Safety Specialist for the SAFEGRO Project and Head of the
Department of Food Processing Technology at Vietnam National University of Agriculture. With over 25 years of
experience in food technology, food safety risk analysis, and value chain development, she has led numerous national
and international projects aimed at improving food safety and quality, and supporting the transformation of sustainable
food systems. She has published over 100 peer-reviewed articles and maintains a broad professional network. Her
work emphasizes evidence-based approaches, innovation, and capacity building, contributing to the modernization of
Vietnam’s food control systems in line with international standards.

PGS. TS. Tran Thi Pinh la Chuyén gia an toan thuc pham ciia Dw dn SAFEGRO va Truong B mén Cong
nghé Ché bién Thuc phcfm tai Hoc vién Nong nghiép Viét Nam. Voi hon 25 nam kinh nghiém trong cong nghé thuc
phdm, phan tich nguy co an toan thire phdam va phdt trién chudi gid tri, ba da tham gia nhiéu di dn quoc gia va quéc
té nham ndng cao an toan va chdt leong thwe pham ciing nhw thiic ddy chuyén déi sang hé thong thire pham bén viing.
Ba dd cong bé hon 100 bai bdo khoa hoc va duy tri mang luéi hop téc réng khdp trong nueée va quoc té. Hoat dong
nghién ciru va chuyén moén cia ba tdp trung vio phwong phdp dwa trén bang chirmg, déi méi cong nghé va ndng cao
ndng lye, gop phan hién dai héa hé thong kiém sodt thwe pham cia Viét Nam theo cdc tiéu chudn quoc té.
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A risk-hased approach to strengthen food safety assessment and interventions in
traditional food value chains in Vietnam and the region

Sinh Dang-Xuan'*, Hung Nguyen-Viet!?, Trang Le Thi-Huyen', Rotarna Chea?,
Vannaphone Phouthana®, Phuc Pham-Duc®, Delia Grace?®, Fred Unger!

!International Livestock Research Institute, Hanoi, Vietnam
2International Livestock Research Institute, Nairobi, Kenya
3National Animal Health and Production Research Institute, Phnom Penh, Cambodia
‘Faculty of Agriculture, National University of Laos, Vientiane, Laos PDR
SInstitute of Environmental Health and Sustainable Development, Hanoi, Vietnam
SNatural Resources Institute, University of Greenwich, Kent, UK
Abstract

Several Southeast Asian countries, including Vietnam, have incorporated food safety analysis into their
national food safety laws and regulations. While risk-based approaches have been increasingly applied to exported
food products, their use remains limited for domestic food commodities. Most domestic food commodities come from
traditional value chains, which have diverse small- and medium-scale actors, limited cold-chain infrastructure and
hygiene practices. These characteristics create complex exposure pathways and elevate food safety risks. This
presentation summarizes a risk-based approach to strengthen food safety assessment and targeted interventions along
traditional food value chains in Vietnam and the region. The approach builds on more than a decade of capacity-
building efforts led by the International Livestock Research Institute, supporting government agencies and academic
partners to develop practical skills in microbial risk assessment. Activities include hands-on training, mentorship, and
collaborative quantitative microbial risk assessment (QMRA) studies. Relevant examples include QMRAs assessing
salmonellosis risks along traditional pork value chains in Vietnam and Cambodia. These case studies also emphasize
the importance of adapting exposure assessment methods to reflect the dietary habits, food-handling behaviors, and
consumption patterns specific to Southeast Asian populations. Common practices, such as keeping meat at ambient
temperature in markets, washing meat or using the same utensils at home, may influence exposure pathways and
therefore must be considered in risk assessment models. Adapting these assessments to local contexts improves the
accuracy and relevance of risk estimates and ensures that risk-management options are practical within the socio-
economic context of traditional value chains. The findings demonstrate that strengthening regional risk-assessment
capacity, combined with context-appropriate, evidence-based interventions, can improve food safety outcomes while
supporting the livelihoods of actors in traditional food systems across Southeast Asia.

Keywords: Food safety, intervention, management, risk assessment, traditional value chains

* Corresponding author: Dang Xuan Sinh (E-mail: S.Dang@cgiar.org)
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Cach tiép can dua trén nguy co nham ting cudng danh gia va can thiép
an toan thuc pham chudi thuc pham truyén thong tai Viét Nam va khu vuc

Ping Xuén Sinh!*, Nguyén Viét Hung"?, Lé Thi Huyén Trang', Rotarna Chea’, Vannaphone Phouthana?,
Pham Dirc Phic’, Delia Grace?S, Fred Unger!
1Vién Nghién ciru Chan nuéi Qudc té, Ha Noi, Viét Nam
2Vién Nghién ciru Chdan nudi Quoc té, Nairobi, Kenya
3Vién Nghién ciru Chdan nudi va Thl? ¥ Quéc gia, Phnom Penh, Campuchia
‘Khoa Nong nghiép, Pai hoc Quoc gia Lao, Viéng Chan, CHDCND Lao
>Vién Sirc khée méi truong va Phat trién bén vitng, Ha Néi, Viét Nam
SVién Tai nguyén Thién nhién, Pai hoc Greenwich, Kent, Virong quéc Anh
Tom tit

Mot s6 qudc gia Dong Nam A, trong d6 ¢6 Viét Nam, di dua Phén tich nguy co An toan thuc phim (ATTP)
vao luat va cac quy dinh vé€ an toan thuc pham Trong khi cach tlep can dua trén nguy co da dugc ap dung pho bién
dbi VO‘l cac san pham thuc phim xuat khau, viéc sir dung cach tiép can nay dbi voi cac mat hang thuc pham trong
nude van con han ché. Nhiéu ngudn thuc pham tiéu thu trong nudc duoc san xuit va tiéu thu qua chudi truyén thong,
noi ¢6 sy tham gia cua da sb ngudi san xuat quy mo vira va nho, han ché vé co so ha tang va céc thuc hanh v¢ sinh
ATTP. Nhitng dac dlem nay tao ra cac duong phm nhidm phtrc tap va lam ting cic nguy co v& ATTP. Bai trinh bay
nay tom luge cach tiép can dua trén nguy co nhim ting cuong danh gia ATTP va xay dung céc bién phap can thi¢p
cu thé theo chudi san xuét thuc pham truyen thong tai Vi€t Nam va khu vuc. Cach tlep can nay duya trén hon mét thép
ky nd lyc xay dung ning luc do Vién Nghién ctru Chin nudi Quéc té thuc hién, hd trg cac co quan nha nudc, cac vién
nghién ctru, truong dai hoc phat trién k§ nang thuc hanh trong danh gid nguy co vi sinh vat. Cac hoat dong bao gdbm
dao tao thuc hanh, ¢b van, va hop tac thuc hién cac nghién ctu danh gia dinh lugng nguy co vi sinh vat (QMRA).
Mot s6 vi du tiéu biéu bao gdm céc nghién ctru QMRA déanh gia nguy co nhiém Salmonella trong chudi gié tri thit lon
truyén thong tai Viét Nam va Campuchia. Cac nghién ctru ndy ciing nhin manh tdm quan trong cua viéc 4p dung
phuong phap danh gia phoi nhiém dé phan anh thoi quen an udng, thuc hanh vé ché bién thuc pham, ciing nhu cac
hinh thirc tiéu thu déc thu ciia nguoi tiéu dung & Dong Nam A. Nhiing thuc hanh phd bién nhu bay béan thit & ngoai
moi trudng thong thuong tai cho (khong bao quan mat), rira thit hay st dung chung dung cu khi ché bién c6 thé anh
huong dén cac dudong phoi nhidm, lay nhiém chéo khéac nau, do d6 cac yéu td nay can phai dugc xem xét trong mo
hinh khi danh gia nguy co. Viéc diéu chinh cach dénh gia phu hop véi thuc té thuc hanh, bdi canh cua cac qudc gia
s& gilip cai thién d6 chinh xac va mang tinh thyuc té ciia cac udce tinh nguy co, dong thoi dam bao ring cac lya chon
quan 1y nguy co sé& co tinh kha thi trong bdi canh kinh té - xa hoi ctia cac chudi thyc pham truyén théng. Cac két qua
cho thay ting cudng ning luc danh gia nguy co cap khu vuc, két hop véi cac can thiép dua trén bang chimg, phi hop
v6i bbi canh, ¢6 thé cai thién két qua ATTP dong thoi hd trg sinh ké cua céc tac nhéan trong hé thong thuc pham truyén

thong & Pong Nam A.

Tir khéa: An toan thwc pham, can thiép, quan 1y, danh gid rii ro, chudi gid tri truyén thong
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Dr. Pang Xuan Sinh
Vién Nghién ciru Chin nudi Quc té
International Livestock Research Institute (ILRI)

Dr. Sinh Dang-Xuan is an experienced professional with 15+ years in health, agriculture, food safety, and
infectious diseases. He specializes in integrative approaches. Currently, he serves as a scientist at the International
Livestock Research Institute in Hanoi, Vietnam, focusing on food safety and One Health. His work involves
coordinating international projects related to animal health, zoonotic diseases, and food safety in Southeast Asia. He
has authored over 35 peer-reviewed papers in areas such as food safety, risk assessment, animal health, antimicrobial
resistance, zoonotic diseases, and public health. He holds a PhD in Veterinary Science, specialised in veterinary
epidemiology, from Rakuno Gakuen University in Japan; a Joint Master of Veterinary Public Health (MVPH), from
Faculty of Veterinary Medicine, Chiang Mai University-Thailand and Free University of Berlin-Germany.

Tién si Pang Xudn Sinh la mot chuyén gia véi hon 15 nam kinh nghiém trong linh viee sike khoe, néng nghiép,
an toan thwe phdm va cdc bénh truyén lay tir dong vit sang nguwoi. Ong chuyén vé cdc phwong phdp nghién ciru tich
hop, da nganh. Hién tgi, ong la nha khoa hoc tgi Vién Nghién cieu Chan nudi qucfc 1é tai Ha Néi, Viét Nam, tap trung
vdo Nghién ciku vé an toan thue pham va Mét sire khée (One Health). Cong viéc ciia dng lién quan dén viéc diéu phoi
cde dw dn quoc té va quoc gia lién quan dén sirc khde dong vat, bénh ldy truyén tir dong vit sang nguwdi va an toan
thwe pham & Péng Nam A. Ong la tdc gia ciia hon 35 bai bdo ¢é binh duyét vé cdc linh viee nhir an toan thuwe phdm
va ddnh gid nguy co, sitc khée dong vit, khang khdang sinh, cdc bénh ldy truyén tir dong vdt sang nguwdi va sirc khoe
cong dong. Ong c6 bang Tién si Khoa hoc Thii y, chuyén nganh dich té hoc thit y, tai Pai hoc Rakuno Gakuen ¢ Nhat
Ban; Thac st Thu y cong cong (MVPH), tir Khoa Thu y, Pai hoc Chiang Mai - Thai Lan va Pai hoc Tu do Berlin,
Durc.
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Application of mathematical methods in health risk assessment

Pavel Z. Shur*
FBSI “Federal Scientific Center for Medical and Preventive Health Risk
Management Technologies”, Perm, Russia Federation
Abstract

In health risk assessment associated with food consumption, the use of mathematical methods of information
processing is most in demand in the analysis of the "exposure - response" relationship. Using mathematical modeling
methods, key parameters for risk assessment are determined: acceptable daily (reference) doses, which are
subsequently used for semi-quantitative risk assessment and in the justification of hygienic standards. Quantitative
carcinogenic risk assessment is usually carried out using factors of carcinogenic potential, which are calculated by
linearization of the model constructed from experimental data, in the range of exposure corresponding to its real
values. Mathematical models of various types can be used to quantify non-carcinogenic risk, but in practice, preference
is given to logistic regression models, which are the most appropriate tasks for assessing the probability of negative
effects in the form of morbidity and dysfunction of organs and systems.

"Public health risk assessment methodology under the influence of chemical, physical and biological factors
for defining products (goods) safety indicators", adopted by the Eurasian Economic Commission, in addition to the
existing methods of mathematical modeling, involves the use of evolutionary models allowing the information of
exposure scenarios taking into account the period of consumer contact with products (including for the most sensitive
groups), predict the level of health risk throughout life, calculate the reduction of the predicted life expectancy, and
evaluate the simultaneous impact of a complex of heterogeneous food risk factors on a person. At the same time,
depending on the type of product hazard factors, the features of the initial information for modeling are taken into
account. So, if the dose of the incoming quantity is used as an indicator of exposure for risk assessment associated
with chemical factors, then for biological agents, the probability of receiving infectious doses is most often used.

In accordance with the Guidelines of the EEC on establishing hygienic standards for the content of chemical
impurities and biological agents in food products according to the criteria of human health risk, hygiene standards
(maximum permissible levels of chemical impurities and biological agents in food products) are verified according to
the criteria of carcinogenic risk and forecasting the risks of non-carcinogenic effects throughout life. In addition, the
estimation of long-term consequences and cumulative effects can be performed using artificial neural network models.
Also, depending on the risk assessment tasks, Monte Carlo simulation methods can be used to estimate the probability
of developing alimentary-dependent diseases by modelling scenarios.

Keywords: Health risk assessment, mathematical method, modelling, public health

* Corresponding author: Pavel Zalmanovich Shur (E-mail: shur@fcrisk.ru)
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Ung dung phuong phap toan hoc trong danh gia nguy co siic khoe

Pavel Z. Shur
Trung tam Khoa hoc Lién bang vé Cong nghé Y hoc duw phong Qudn Iy Nguy co Stk khée (FBSI), Lién bang Nga

Tom tat

Trong danh gia nguy co stic khoe lién quan dén tiéu thy thuc pham, cic phuong phap toan hoc xir 1y thong tin
dong vai tro quan trong nhét trong phan tich méi quan hé "phoi nhiém — dap ng". Nho ap dung mé hinh hoa toan
hoc, nhfmg tham s6 then chét cho viéc danh gia nguy co duogc xac dinh, bao gém: licu tiép nhan he‘lng ngay chap nhan
dugc (lidu tham chiéu), von dwoc dung cho danh gia nguy co ban dinh lwong va lam can cir de xay dung cac tiéu
chudn vé sinh. Panh gia dinh luong nguy co ung thu thuong duge thyc hién thong qua cac hé sb tiém ning giy ung
thu, tinh toan bang mé hinh tuyén tinh héa dua trén dit liéu thuc nghiém, trong khoang phoi nhiém tuong tmg véi gia
tri thyc té. Ddi véi Panh gié dinh luorng nguy co khong ung thu c6 thé sir dung nhiéu loai mé hinh toan hoc khac
nhau; tuy nhién, trong thyc t& mo hinh hdi quy logistic thuorng dugc lya chon do phii hop nhit v6i nhiém vy danh g1a
xéc suét xuat hién cac anh hudng bat lgi dudi dang ti 1¢ méc bénh va rdi loan chirc ning cta cic co quan, hé thong
trong co thé.

"Phucmg phap luan danh gia nguy co strc khoe cong dong dudi tic dong cua cac yeu t6 hoa hoc, vat Iy va sinh
hoc nham xac dinh chi sé an toan san pham (hang hoa)" do EEC ban hanh khong chi ké thira cac phuong phap mo
hinh hoa truyén théng, ma con dé xut sir dung mé hinh tién héa. Cach tiép can nay cho phép xay dung kich ban phoi
nhidm c6 tinh dén thoi gian tiép xtic ctia ngudi tiéu ding v6i san phdm (ké ca cac nhom nhay cam nhét), dy bao mirc
d6 nguy co sirc khoe trong sudt vong doi, tinh toan muc giam tudi tho dy kién, danh gia tic dong ddng thoi ciia nhiéu
yéu t6 nguy co thuc pham khac nhau 1én con ngudi. Pong thoi, tiy theo loai mbi nguy cta san pham, cac dic diém
vé thong tin ddu vao cho mé hinh hoéa ciing can dugc xem xét. Vi du: néu trong danh gia nguy co lién quan dén yéu
td hoa hoc, lidu lwong tiép nhén duoc st dung 1am chi ) phoi nhiém, thi ddi véi tac nhan sinh hoc, thuong st dung
xéc suat tiép xac véi lidu 1ay nhidm.

Theo Hudng dan ciia EEC, céc tiéu chuan vé sinh (mtrc gii han t6i da cho phép cua tap chat hoa hoc va tac
nhan sinh hoc trong thue phdm) phai dwoc kiém chung dwa trén hai tiéu chi gdm nguy co gy ung thu va du bio nguy
co cia cac tac dong khong gay ung thu trong sudt doi. Ngoai ra, udc tinh hau qua dai han va cac tac dong tich liy co
thé duge thuc hién bﬁng md hinh mang no-ron nhén tao. Bén canh do, tuy theo muc tiéu danh gia nguy co, c6 thé sir
dung Phuong phap mo phong Monte Carlo ¢6 thé 4p dung linh hoat, tiiy myc tiéu dénh gia, dé u6ce tinh x4c sudt phat
trién cac bénh lién quan dén dinh dudng théng qua mo phong nhidu kich ban khac nhau.

Tir khéa: Pdnh gid nguy co sike khoe, phirong phdp todn hoc, mé hinh héa, sirc khée cong dong.
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Dr. Pavel Zalmanovich Shur

Trung tdm Khoa hoc Lién bang vé Cong nghé Y hoc du
phong Quan ly Nguy co Stc khoe (FBSI), Lién bang Nga
FBSI “Federal Scientific Center for Medical and
Preventive Health Risk Management Technologies”, Perm

Pavel Z. Shur, PhD, DSc, Chief Researcher and Secretary of the Academic Council, presented on the
application of mathematical methods in health risk assessment, particularly related to food consumption. His
proceedings detailed how mathematical modeling is essential for analyzing exposure-response relationships,
determining acceptable daily intake levels, and establishing hygienic standards. Dr. Shur highlighted the use of
linearized models for quantifying carcinogenic risk and logistic regression for assessing non-carcinogenic outcomes,
such as morbidity and organ dysfunction. He also discussed advanced methodologies adopted by the Eurasian
Economic Commission, including evolutionary models to simulate long-term exposure scenarios and predict lifetime
risks, including reduced life expectancy. Additionally, he noted the utility of artificial neural networks for evaluating
cumulative effects and Monte Carlo simulations for estimating the probability of diet-related diseases. His work
underscores the integration of sophisticated mathematical tools - from traditional regression to machine learning - into
regulatory frameworks, enhancing the scientific basis for food safety standards and public health protection across
diverse risk factors.

TS. BS. Pavel Z. Shur, Chuyén vién nghién ciru chinh - Thu ky Hoi dong Khoa hoc, da trinh bay bdo cdo vé
ung dung cdc phuong phap toan hoc trong danh gia nguy co suc khoe, dac biét lién quan den tiéu thu thwe pham. Bdo
cdo cua ong chi tiét héa vai tro thiét yéu ciia mé hinh héa todn hoc trong viéc phan tich méi quan hé phm nhiém -
ddp img", xdc dinh mirc tiéu thu hang ngay chdap nhdn dwoc (nguong tham chiéu), va thiét lgp cdc tiéu chudn vé sinh.
Tién si Shur nhan manh viéc sir dung cdc mé hinh tuyén tinh héa dé dinh luong nguy co' ung thue va mé hinh hoi quy
loglstlc dé danh gid cac tdc ddng phi ung thuw, chdng han nhur ly 1é mdc bénh va réi loan chire ndng co quan, hé thong.
Ong cung théo lugn vé cac phiong phdp ludn tién tién dwoc Uy ban Kinh té A-Au (EEC) ap dung, bao gom cac mo
hmh tién héa dé mé phong cdc kich ban pho’l nhiém dai han va dy bdo nguy co sirc khée sudt doi, bao gom ca gidam
tuéi tho du kién. Ngodi ra, ong dé cdp dén tinh hitu ich ciia mang no-ron nhdn tao trong danh gid hiéu g tich lity
va phwong phdp mé phong Monte Carlo dé wéce tinh xdc sudt phdt trién cac bénh lién quan dén ché do an. Céng trinh
cia 6ng nhdn manh sw tich hop cdc cong cu todn hoc tinh vi - tir cacphu'ongphap hoi quy truyen thong dén hoc may
- vao khuén khé quy dlnh tir dé tdng cuong co sé khoa hoc cho cdc tiéu chudn an toan thire pham va bdo vé sirc khoe
cong dong trieée cdc yéu t6 nguy co da dang.
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Korean Total Diet Study (TDS) for dietary exposure assessment and food safety in Korea

Ock Jin Paek*
New Hazardous Substances Division, National Institute of Food and Drug Safety (NIFDS),
Ministry of Food and Drug Safety(MFDS), Chunju, Republic of Korea
Abstract

The Korean Total Diet Study (TDS) has been developed over the past two decades as a central scientific
framework for quantifying dietary exposure to chemical contaminants and supporting food safety risk assessment in
Korea. Initiated in 2000, the Korean TDS began with the analysis of heavy metals, pesticides, and aflatoxins, and has
since expanded to include persistent organic pollutants (POPs), process contaminants such as 3-MCPD, glycidyl esters
(GE), polycyclic aromatic hydrocarbons (PAHs), dioxins, polychlorinated biphenyls (PCBs), mycotoxins, and
emerging hazards including microplastics. Representative foods are selected based on national dietary intake data
from the Korea National Health and Nutrition Examination Survey (KNHANES), capturing major contributors to
population consumption. Foods are purchased nationwide, prepared according to typical Korean consumption
patterns, and pooled by physical characteristics before analysis. Chemical concentrations are then combined with
individual dietary intake data to estimate realistic exposure levels and population distributions. These data provide a
robust basis for exposure assessment and support risk characterisation by comparison with toxicological reference
values such as TDI, BMDL, and MOE. The Korean TDS has played a crucial role in identifying high-contributing
food groups, prioritising chemicals of concern, and informing regulatory standards and risk management decisions.
This presentation introduces the structure, methodology, and applications of the Korean TDS and discusses how
Korea’s experience may support countries, including Vietnam, in strengthening their own dietary exposure assessment
capacity and food safety policies.

Keywords: Total Diet Study, Dietary Exposure Assessment; Risk Assessment; Food Safety; Contaminants; Korea

Nghién ciiu ché do an tong thé (TDS) Han Qudc trong danh gia phoi nhiém qua
thuc pham va dam bao an toan thuc pham tai Han Quéc

Ock Jin Paek
Phong Chét Péc hai méi, Vién An toan Thuc pham va Duge phiam Quéc gia (NIFDS)
Bé An toan Thue phdm va Duoc pham (MFDS), Chunju, Han Quéc

Tom tit
Nghién ctru TDS d3 dwoc phat trién trong hai thap ky qua nhu mét hudng dan khoa hoc c¢bt 16i nhim dinh

luong mirc do phoi nhiém qua ché do dn ddi vai cac chat 6 nhiém hoa hoc va hd trg danh gia nguy co an toan thuc
pham tai Han Qudc. Bit ddu tir nam 2000, nghién ctru TDS Han Quéc bit ddu v6i phén tich kim loai ning, thude trir
sau va aflatoxin, sau d6 mo rong dé bao gdm cac chat 6 nhiém hitu co khé phan hity (POPs), chat 6 nhidm hinh thanh
trong qua trinh ché bién nhur 3-MCPD, este glycidyl (GE) hydrocarbon thom da vong (PAHS), dioxin, polychlorinated
biphenyl (PCB), mycotoxin, ciing cac mdi ‘nguy mdi noi nhu vi nhya. Cac thuc pham dai dién dugc lwa chon dua trén
dir li€u tiéu thu luong thyc-thuc pham quoc gia tt KNHANES, nhdm ndm bt cic nhom thuc pham dong gop chinh
vao khau phan cua dan sé. Thyc pham duge mua trén toan qudc, ché bién theo phuwong thic dién hinh ciia Han Quéc
va dugce dong nhat mau theo dic tinh vat 1y trudce khi phan tich. Nong do héa chét sau do duoc két hop vai dit liéu
tiéu thu thuc phdm ca nhan dé wéc tinh mirc phoi nhidm thyc té va phan bd trong quan thé. Nhimg dir liéu nay cung
cép co s vimng chéc cho danh gia phoi nhiém va hd trg dic tinh hoa nguy co thong qua so sanh véi cac gi tri tham
chiéu doc hoc nhu TDI, BMDL va MOE. Nghién ctru TDS Han Quéc di déng vai tro quan trong trong viée xac dinh
cac nhom thyc phidm c6 nguy co cao, ru tién hoa cac hoa chit nguy co, ddng thdi cung cdp thong tin cho viée xay
dung tiéu chudn quy dinh va quyét dinh quan 1y nguy co. Bai trinh bay nay gidi thidu cu tric, phuong phép luan va
ung dung ctia Nghién ctru TDS Han Qubc, déng thoi thao luan kinh nghiém cua Han Qudc o thé hd trg cac quéc gia,
bao gdm Viét Nam, trong viéc ting cudng ning luc danh gia phoi nhidm qua ché d6 an va chinh sach an toan thuc
pham.

Tir khéa: Nghién cieu ché dj an tong thé; danh gid phoi nhiém,; danh gid nguy co, an toan thwc pham, chdt phoi
nhiém, Han Quo”’c‘

* Corresponding author: Ock Jin Paek (E-mail: ojpaek92@korea.kr)
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Dr. Ock jin Paek

Ph6 Truéng phong Chét Doc hai Mé6i, Vién An toan Thyc phérn
va Dugc pham Qudc gia (NIFDS), B6 An toan Thyc pham va
Dugc pham (MFDS), Han Quéc

Deputy Director of New Hazardous Substances Division,
National Institute of Food and Drug Safety (NIFDS), Ministry
of Food and Drug Safety, Republic of Korea

Dr. Ockjin Paek is a Research Officer at the Ministry of Food and Drug Safety (MFDS) of the Republic of
Korea, where she has worked for more than 20 years in the field of food safety. Her work has focused on dietary
exposure assessment, chemical contaminant analysis and the development of analytical methods for emerging
substances. She has carried out studies on dioxins, polychlorinated biphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAHs), mycotoxins, acrylamide, 3-MCPD, glycidyl esters and microplastics in food, and has
contributed to the operation and advancement of Korea’s national Total Diet Study (TDS) program. Dr. Paek has
collaborated with international partners, including WHO and Asia-Pacific regulatory authorities, to support
harmonised approaches to TDS including dietary exposure assessment. Her current work focuses on providing reliable
scientific evidence for risk assessment and supporting food safety policy development related to emerging chemical
hazards.

Tién st Ockjin Paek la Chuyén vién Nghién ciru tai B¢ An toan Thuwe pham va Dwoc pham (MFDS) Han Quéc,
véi hon 20 nam kinh nghiém trong linh viee an toan thwc pham. T rong tdm cong viéc cua ba tdp trung vao danh gia
phoi nhlem qua ché dg an, phan tich chat 6 nhiém héa hoc va phat trién phicong phép phan tich cho cdc chdat méi noi.
Ba di tién hanh nhiéu nghién ciu vé dioxin, biphenyl polychlorinated (PCB), hydrocarbon thom da vong (PAHs),
mycotoxin, acrylamide, 3-MCPD, ester glycidyl va vi nhita trong thwc pham, dong thoi c6 nhiéu déng gop cho viéc
vdn hanh va phat trién Chirong trinh Nghién cieu Ché dé An Tong thé (TDS) quoc gia ciia Han Quéc. Tién si Ockjin
Paek da hop tdc véi cde doi tac quoc té, bao gom Té chire Y té Thé gidi (WHO) va cdc co quan quan 1y khu viee Chéu
A - Thai Binh Dwong, dé hé tro cdc tiép cdn hai hoa vé TDS, bao gom dénh gid phoi nhiém qua ché @ an. Cong viéc
hién tai cua ba tdp trung vao viéc cung cdp cdc bang chwng khoa hoc dang tin cdy cho danh gid nguy co va hé tro
hoach dinh chinh sach an toan thiee pham lién quan dén cdc moi nguy héa hoc méi noi.
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Risk-hased official controls — Case study from Irelands food control system

Michelle Riblet*

Sustainable Food Systems Ireland, Agriculture House, Kildare Street, Dublin, Ireland, D02 WK12
Abstract

Within food control systems, risk-based controls aim to ensure the effective and efficient performance of
official controls by prioritizing resources based on the likelihood and severity of risks. Food safety regulators within
the EU are mandated under Regulation 2017/625 to assess factors such as the nature of the food, operator activities,
past compliance records, reliability of in-house controls, and potential hazards to human. These controls are performed
regularly and adjusted to focus on areas with higher risks, minimizing unnecessary administrative burdens while
maintaining compliance and safety. In pactice, however there are numerous challenges to the profiling of food
businesses based on their risk and these include data availability, dynamic risks, fraudulent practices, consistency of
application and operator cooperation. Addressing these challenges requires robust data collection systems, regular
updates to risk criteria, and effective collaboration between competent authorities and food businesses. This article
presents a case-study of Ireland’s approach to the implementation of risk based offical controls. Within Ireland, the
Food Safety Authority of Ireland (FSAI), Ireland’s central competent authority for food safety enforcement contracts
a number of competent authorities (CA’s) to undertake risk based offical controls along the food chain. This model
allows CA’s a degree of flexibility in their approach to official controls and to risk based planning, tailored to the
point in the food system under their remit. This model, however, required robust oversight through regular liaison and
audits of CA’s by FSAI and significant collaboration and coordination across all CA’s lead by FSAI. These efforts
ensure that official controls are applied in a consistent manner and at the appropriate frequencies across Ireland.

Keywords: Risk based, official controls, human resources, frequency of inspection.

Cac bién phap kiém soat dua trén nguy co — Vi du thuc tién tir hé thdng kiém soat
an toan thuc pham cta Ireland

Michelle Riblet

He théng Thyec phém Bén vitng Ireland, Toa nha Agriculture House, Phé Kildare, Dublin,
Ireland, D02 WK12
Tom tit

Trong hé thdng kiém soat an toan thuc pham, cac bién phap kiém soat dya trén nguy co duge xay dung nham
t6i uru h(’)a hiéu qua quan 1y thong qua viée wu tién phan bd ngudn luc theo x4c suét xuét hién va muic do nghiém trong
ciia mdi nguy. Theo Quy dinh (EU) 2017/625, cac co quan quan ly an toan thuc phdm trong Lién minh chau Au phai
danh gia mot loat yéu td, bao gdm dic tinh ctia san pham thyc pham, loal hinh hoat dong ctia co s, hd so tuan thi
trong qua khir, mirc do tin cdy cua hé thdng kiém soat ndi bd va cac mbi nguy tiém tang ddi véi sirc khoe ngudi tiéu
dung. Cac hoat dong kiém soat chinh thirc nay dugc thyc hién dinh ky va diéu chinh theo thdi gian nhdm tap trung
vao nhitng khu vuc ¢6 mirc nguy co cao hon, tir d6 giam thiéu ganh nang hanh chinh nhung van bao dam duy tri mirc
d6 an toan thuc pham. Tuy nhién, viéc phan loai nguy co cia cac co sé kinh doanh thuc phim trén thuc t& van gip
nhiéu thach thirc, bao gdm han ché vé kha ning tiép can dir liéu, tinh chat bién dong cua cac yéu té nguy co, hanh vi
gian 1an, sy thiéu nhat quan trong ap dung céc tiéu chi danh gia, cling nhu mirc d6 hop tac khong dong déu giira cac
co so. Giai quyét cac kho khan nay doi hoi hé thong thu thap dit liéu dang tin cay hon, cap nhat thuong xuyén cac tiéu
chi danh gia nguy co, cung véi su phdi hop chit ché gitra co quan thAm quyén va doanh nghiép thuc pham. Bai viét
nay trinh bay mot nghién ctru dién hinh vé qua trinh trién khai kiém soat an toan thuc pham dya trén nguy co tai
Ireland. Co quan An toan Thyc pham Ireland (FSAI), co quan tham quyén trung wong vé an toan thyc pham, iy quyén
cho nhiéu co quan chuyén trach thyc hién cac hoat dong kiém soat dua trén nguy co doc theo toan bd chudi thue
phim. M5 hinh phan quyén nay trao cho cac co quan thyc thi mirc d linh hoat nhat dinh trong viéc lya chon phwong
phap kiém soat va lap ké hoach dua trén nguy co, phu hgp v01 tu’ng mit xich ctia hé théng thyc phdm ma ho quan ly
Tuy vay, viéc phan cap thim quyen nay ciling dit ra yéu cau vé mot co ché giam sat nghiém ngit, bao gom trao ddi
thudng xuyén, danh gia va kiém toan dinh ky gitra FSAI va cac co quan thyc thi, dong thoi doi hoi sy phdi hop va
diéu phdi chit ché trén toan bo hé thong dudi sy dn dat cia FSAL Nhimg nd lyc nay nham bao dam rang cac bién

phap kiém soat duoc ap dung mot cach nhat quan va vé6i tan sudt phi hop trén pham vi toan Ireland.

Tir khoa: Dya trén nguy co, bién phdp kiém soat, cac nguon nhan luc, tan suat giam sat.

* Corresponding author: Michelle Riblet (E-mail: mriblet@farrelymitchell.com )
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Chuyén gia vé An toan Thyc pham, Hé thong Thuc phdm Bén
viing Ireland

Food Safety Lead Specialist, Sustainable Food Systems Ireland

Dr. Michelle Riblet works to support the implementation of a 5-year Ireland-Vietnam Agrifood Partnership —
IVAP 2023-2027, funded by the Irish Embassy in Vietnam, managed, and implemented by Sustainable Food Systems
Ireland (www.sfsi.ie). IVAP aims to support Vietnam in transforming its food system through knowledge sharing and
skills development on primary production, food safety, food systems transformation, innovation, quality, and
competitiveness, leading to improved sustainability, climate resilience, nutrition, inclusive economic growth, and
enhanced bilateral economic and development cooperation relationships. Michelle previously worked within Irelands
central competent authority for food safety (Food Safety Authority of Ireland (FSAI)) and within the food control
authorities of the United Arab Emirates. Michelle has extensive experience in supporting governments build the
essential blocks for sustainable and safe agri-food control systems. Her experience includes the development and
implementation of national food policy and legislation for governments globally (e.g. for Emirate of Abu Dhabi
(UAE), Republic of Myanmar (South East Asia), Albania (Eastern Europe), National SPS policy for Togo & Burkina
Faso. Through her consultancy business, Michelle provides support to deliver complex projects for governments,
private industry and international institutions across challenging policy areas such as EU Enlargement, food safety
and security, agri-food sustainability, the circular bioeconomy, traceability & digitalization and “One Health”.

Tién st Michelle Riblet hién tham gia hé tro trién khai Chwong trinh Poi tac Nong nghiép — Thiee pham Ireland
— Viét Nam (IVAP) giai doan 2023-2027. Chwong trinh dwoc tai tro boi Pai sw quan Ireland tai Viét Nam va do
Chirong trinh Hé thong Thuc phém Bén viing Ireland (Sustainable Food Systems Ireland — SFSI; www.sfsi.ie) quan
Iy va thiee hién. IVAP nham hé tro Viét Nam chuyen doz hé thong thwe pham thong qua chia sé tri thirc va ndang cao
nang liee trong cdc linh viee then chét, bao gom sdn xudt so cdp, an toan thuc phdm, chuyén déi hé thong thiee pham,
doi méi sang tao, chdt lwong va nang lwc canh tranh. Nhung né e nay hmmg 16i ting cwong tinh bén virng, kha
ning chong chtu khi hdu, dtnh dudng, ting trucng kinh té bao trim va ciing cé quan hé hop tdc song phwong trong
linh viee kinh té va phat trién. Trude khi gia nhdp SFSI, TS. Riblet tung lam viéc taz Co quan An toan Thue pham
Ireland (Food Safety Authorzty of Ireland — FSAI) co quan tham quyen trung wong vé an toan thirc pham, ciing nhuw
tai co quan kiém sodt thuc pham cua Cac Tiéu vicong quoc A Rap Théng nhdt. Ba ¢6 kinh nghtem sdu rong trong ho
tro xdy dung va cing c6 cdc cdu phan cot 16i ciia hé thong kiém sodt nong nghzep - thucpham ben vitng va an toan
Ba da tham gia phdt trién va trién khai chinh sach, phdp ludt an toan thiec phdm & nhiéu quéc gia, bao gom Tiéu
vieong quéc Abu Dhabi (UAE), Cong hoa Lién bang Myanmar, Albania, cung chinh sach SPS quoc gia cho Togo va
Burkina Faso. Thong qua hoat déng tw van, TS. Riblet ho tro chmh phii, khu viee tw nhdn va cdc té chire quoc té trién
khai cdc die dn chinh sach phike tap trong nhitng linh viee trong yéu nhw mé réng EU, an toan va an ninh thwe pham,
phat trién bén viing hé thong néng nghiép — thiee phdam, kinh té tuan hoan sinh hoc, truy xudt nguon goc va chuyén

d6i s6, ciing nhir tiép cdn “One Health”.
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Study of the hody's reactions to exposure to risk factors

Oleg V. Dolgikh *
Head of the Department of Immunobiological Diagnostic Methods, FBSI “Federal Scientific Center for Medical and Preventive
Health Risk Management Technologies”’, Perm, Russia Federation

Abstract

A high level of environmental pollution (prolonged exposure to fuel derivatives, contamination of drinking
water, food products) is considered to be a priority risk factor for the non-infectious pathology formation.
Compromised genetics as an individual risk factor allows to remain an unprotected target for the antigenic
environmental load of sensitive body compartments, leading to the cancer, allergies, and autoimmune diseases
development. The use of cellular, transcriptomic, and genomic models makes it possible to determine mechanisms,
targets, and candidate indicators in the form of effect and sensitivity biomarkers for screening and monitoring effects
associated with exposure to risk factors.

The latest used technologies are genomic, transcriptomic, proteomic, cell clustering, and experimental. The
following methods were used: real-time PCR, sequencing, RNA testing, cytofluorometry, allergosorbent testing.

An algorithm for assessing exposure to chemical factors is presented. Examples of screening population studies
in "risk territories" on the justification of indicators for the tasks of identifying markers of the effect and sensitivity to
exposure to risk factors are presented. Reliable relationships in the system "bioexposure factor — target organs — non-
specific and specific effect markers — associative polymorphisms" associated with exposure to cadmium, lead,
phthalates, nitrosamines, and other factors are presented. Examples of identification of immunological and molecular
genetic markers of effect and sensitivity for health risk assessment tasks are given. An example of an individual genetic
map (genetic passport) made for 22 candidate gene polymorphisms is presented. Examples of 2 model systems for
identification of genetic markers are given: the 1st system for identification of sensitivity markers (candidate gene
polymorphism — SNP) on the example eena of the sirtuin gene SIRTI C>G (rs7069102) and the glutathione
peroxidase gene GPX4 C718T (rs713041) under conditions of bioexposure by lanthanides; the 2nd system for
identification of genetic markers of the effect-transcripts (mRNA) IL6 hs00174131 mmli; HLA-DRA
hs00219575 mml; FOXP3 hs01085834_mm1, whose expression is induced by benzo(a)pyrene in vitro vitro.

The use of biomarkers of negative effects, including genetic ones, makes it possible to solve problems aimed
at risk assessment, prevention, early detection and elimination of health disorders when exposed to chemicals with a
high degree of efficiency. Timely identification of sensitivity and effect markers will help identify the prerequisites
for the onset of the disease and disorders at the early stages of their formation, and plan preventive measures
(professional routing; diet features, restrictions on bad habits), which will reduce the risk of harm to health by chemical
factors contained in environmental objects, including in food products.

Keywords: Risk, biomarkers, exposure, body’s reaction.

* Corresponding author: Oleg Viadimirovichvich Dolgikh (E-mail: oleg@fcrisk.ru)
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Nghién ciiu cac phan iing ciia co thé Kkhi tiép xiic voi ¢ yéu td nguy co

Oleg V. Dolgikh
Trung tdm Khoa hoc Lién bang vé Cong nghé Y hoc dw phong Quan ly Nguy co Sirc khoe (FBSI), Lién bang Nga

Tom tit

Mirc d6 6 nhidm moi trudng cao (tiép xuc lau dai véi cac din xuét nhién lidu, 6 nhiém nudc udng, thuc pham)
duge coi 1a yéu td nguy co wu tién cho sy hinh thanh cic bénh Iy khong lay nhiém. Di truyén kém (genetics
compromised) dugc xem 1a mot yéu td nguy co ca nhan khién co thé van ¢ trong trang thai khong dugc bao vé trude
sw qua tai lwong khang nguyén tir méi trudng, dan dén sy phat trién cta ung thu, di img va cac bénh ty mién. Viéc st
dung cac mo hinh té bao, phién mi (transcriptomic) va mo hinh gen (genomic) cho phép xac dinh cac co ché, dich tac
dung va céc chi thi tiém nang dudi dang cac dau 4n sinh hoc (biomarker) vé hiéu ung va d6 nhay phuc vu viéc sang
loc va giam st cac tac dong lién quan dén phoi nhiém véi cac yéu td nguy co.

Céc cong nghé méi nhat duge st dung bao gém: cong nghé gen (genomic), cong nghé phién ma
(transcriptomic), cong nghé protein (proteomic), phan cum té bao (cell clustering) va thuc nghiém. Cac phuong phap
sau ddy da duogc sir dung: PCR thoi gian thye, giai trinh tu (sequencing), xét nghiém RNA, do té bao dong chay
(cytofluorometry), xét nghiém di tmg hap thu (allergosorbent testing).

Mot thuat toan danh gia mirc d6 phoi nhiém véi cac yéu t6 hoa hoc da duge xay dung. Céc vi du vé céac nghién
ctru sang loc quan thé tai "cac viing nguy co" nham xac dinh cac chi thi tiém nang (indicator indicators) cho nhiém vu
xac dinh cac ddu 4n hiéu tng va d6 nhay cam vé6i phoi nhiém yéu té nguy co di dugc trinh bay. Cac mdi quan hé dang
tin cdy trong hé thong "yéu t6 phoi nhiém sinh hoc — co quan dich — dau 4n hiéu Gmg dic hiéu va khong dic hiéu —
c4c da hinh di truyén c6 lién quan (associative polymorphisms)" lién quan dén phoi nhiém cadmium, chi, phthalates,
nitrosamines va cac yéu t6 khéac d3 duogce thuc hién. Cac vi du vé xéac dinh céc ddu 4n hiéu ung va do nhay cam thudc
vé mién dich va di truyén phén tir cho cac nhiém vy danh gid nguy co strc khoe da dugc dua ra. Mot vi du vé ban dd
di truyén ¢4 nhan (ho chiéu di truyén) duoc tao cho 22 da hinh gen ung vién da dugc trinh bay. Cac vi du vé 2 hé
théng mé hinh dé xac dinh du 4n di truyén da duoc dua ra: Hé théng tht nhat dé xac dinh diu 4n do nhay cam (da
hinh gen mg vién — SNP) qua vi du vé gen sirtuin SIRT1 C>G (rs7069102) va gen glutathione peroxidase GPX4
C718T (rs713041) trong diéu kién phoi nhidm sinh hoc bdi cac nguyén té dat hiém (lanthanides); Hé thong thi hai dé
xac dinh ddu 4n di truyén vé& hiéu ung - cic ban phién md (mRNA) IL6 hs00174131 mml; HLA-DRA
hs00219575_mml; FOXP3 hs01085834 mm1l, ma sy biéu hién cta ching duoc cam g boi benzo(a)pyrene trong
diéu kién in vitro.

Viée str dung cac biomarker ciia tac dong bt loi, bao gdm ca cac biomarker di truyén, cho phép giai quyét hiéu
qua cac nhiém vu lién quan dén danh gia rui ro, phong ngira, phat hién sém va loai bé cac rdi loan sirc khoe khi phoi
nhiém véi hoa chét. Viée xac dinh kip thoi céac chi déu vé do nhay va hiéu tng s& hd tro nhan dién nhiing diéu kién
tién dé cho sy khoi phat bénh va cac rdi loan ngay tir giai doan sém cua qua trinh hinh thanh. Diéu nay gitp lap ké
hoach cac bién phéap phong ngtra (dinh huong nghé nghiép; dic diém ché do an; han ché cac thoi quen ¢6 hai), qua do
giam nguy co gdy hai strc khoe tir cac yéu t6 héa hoc c6 trong méi truong, bao gdm ca trong thyc pham.

Tir khéa: Nguy co, biomarkers, phoi nhiém, phan img ciia co thé.
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Dr. Oleg Vladimirovichvich Dolgikh

Truéng Phong Phuong phap Chan doan Mién dich Sinh hoc, Trung tim
Khoa hoc Lién bang vé Cong nghé Y hoc du phong Quan 1y Nguy co Strc
khée (FBSI), Lién bang Nga

Head of the Department of Immunobiological Diagnostic Methods , FBSI
“Federal Scientific Center for Medical and Preventive Health Risk
Management Technologies”, Perm, Russia Federation

Oleg V. Dolgikh, PhD, DSc, Head of the Department of Immunobiological Diagnostic Methods, presented on
the study of the body's reactions to environmental and genetic risk factors. His research focuses on how prolonged
exposure to pollutants and individual genetic susceptibility contribute to non-infectious diseases such as cancer,
allergies, and autoimmune disorders. Main areas of interest are the study of the human genome, transcriptome, gene
expression processes, spontaneous and induced cell death, as well as the development of new methods of
immunological and genetic diagnostics for the identification of disorders initiated by anthropogenic factors. Author
of 501 publications, including 133 scientific papers published in the publications of the Scopus and Web of Science
citation systems, 5 textbooks, 61 patents for inventions. Co-author of 3 monographs. Annually participates in
presentations at conferences at the regional and federal levels. Dolgikh O.V. participates in the implementation of the
industry research program "Hygienic justification of minimizing risks to the health of the Russian population (for
2021-2025)." He is a member of the dissertation council specializing in Hygiene.

Oleg V. Dolglkh Tién si (PhD), Tién st Khoa hoc (DSc), Truo‘ng Phong Phirong phdp chan dodn mzen dich —
sinh hoc, trinh bay vé nghién citu phan ung cua co thé truce cdc yéu to nguy co tir moi truong va dl truyén. Cong
trinh cua ong tdp trung vdo cdach phoi nhiém kéo dai véi cdc chdt é nhiém va tmh nhay cam di truyén ca nhan gop
phan vio swphat trién ciia cdc bénh khong ldy nhiém nhie ung thi, di vmg va réi loan tir mién. Nhitng linh viee quan
tam chinh bao gom nghién citu hé gen ngwm bo phién ma (transcrzptome) cdc qua trmh biéu hién gen, chét té bao
tw phat va cam wng, cung nhw phdt trién cdc phu"ong phap moi trong chan dodn mién dich va di truyén nham nhdn
dién cdc réi loan do yéu t6 nhan sinh gdy ra. Ong la tac gia ciia 501 dn pham, trong @6 ¢é 133 bai bdo khoa hoc ding
trong cdc tap chi thuéc hé thong trich dan Scopus va Web of Science, 5 gido trinh va 61 bang sdng ché. Pong tac gid
cua 3 chuyen khdo. Hang nam, éng tham gia bdo cdo tai cdc hgi nghz cap vung va cdp lién bang. O.V. Dolgikh tham
gia trién khai chwong trinh nghién cieu nganh “Co sé déc hoc dé giam thiéu nguy co doi véi sirc khée dan sé Nga
(giai doan 2021-2025)”. Ong ciing la thanh vién héi dong bao vé ludn dn trong chuyén nganh Vé sinh hoc.
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Modern approaches in food safety risk assessment:
Next generation risk assessment for agricultural operators

Bloch D'*, Musengi Y', Stagkos-Gerogiadis A!, Liu S?, Fetz V2, Oelgeschlaeger M2,
Marx-Stoelting P!, Tralau T3
! Pesticides Safety, German Federal Institute for Risk Assessment, Berlin, Germany
2German Centre for the Protection of Laboratory Animals and Experimental Toxicology,
German Federal Institute for Risk Assessment, Berlin, Germany
3German Federal Institute for Risk Assessment, Berlin, Germany
Abstract

Agricultural operators apply plant protection products (PPPs), thereby getting in contact with the undiluted
formulation as well as spray dilutions. PPP risk assessment for operators is however largely based on active
substances, while the impact of co-formulants may be underestimated. Co-formulants include, for example,
surfactants, solvents, dyes or preservatives, which may influence active substance kinetics or possess their own
inherent toxicity. In order to account for potential mixture effects by co-formulants with relevance to operator safety,
we establish a New Approach Methodology (NAM)-based test strategy. First, co-formulants are screened for inherent
toxicity and kinetic interaction with active substances using in silico tools. Second, in vitro testing is conducted with
the aim of comparing the toxicity of the PPP to that of the active substance(s). Third, cell painting and metabolomics
are conducted to derive toxicological points of departure (PoD). Fourth, physiologically-based kinetic (PBK)
modelling provides the basis for in vitro-in vivo extrapolation (IVIVE) of the derived PoDs. Finally, non-dietary risk
assessment is conducted to compare operator exposure to the extrapolated human health-based guidance value of the
PPP. In future, this strategy will be complemented by organ-on-a-chip testing, which allows for the integration of skin
or lung tissue with target organ models such as 3D liver spheroids.

Keywords: Pesticides, in silico, in vitro, metabolomics, kinetic modelling.

Phuong phap tiép can hién dai trong danh gia nguy co an toan thuc pham:
Danh gia nguy co thé hé mdi cho doi tuong san xuat ndng nghiép

Bloch D!, Musengi Y!, Stagkos-Gerogiadis A', Liu S%, Fetz V2, Oelgeschlaeger M2,
Marx-Stoelting P!, Tralau T3
IKhoa An toan héa chdt bao vé thuc vit, Vién Pdnh gid nguy co Lién bang Pikc
’Trung tam Bao vé Dong vat Thi nghiém va Thir nghiém déc tinh Dirc, Vién Danh gid nguy co Lién bang Dirc
3Vién Danh gid nguy co Lién bang Diic

Tom tit
Céc d6i trong san xuit nong nghiép khi st dung cac san pham hoa chét bao vé thuc vat (PPP) s& tiép xuc véi
ca dang cong thirc ¢6 dic va dung dich phun pha lodng. Tuy nhién, danh gia nguy PPP cho nhom ddi tuong nay phan
16n chi dua trén cac hoat chat phd bién, trong khi tic dong ciia cac thanh phan khéc c6 thé bi danh gia thap. Cac thanh
phén nay bao gém cac hop chit nhu chit hoat dong bé mat, dung moi, chét tao mau hodc chit bao quan - nhitng thanh
ph?m ¢6 thé anh huong dén dong hoc cua hoat chét hodc mang ddc tinh ndi tai riéng. bé danh gia chinh xéc céc tac
dong tiém an tir thanh phan bo sung lién quan dén an toan ddi tugng san xuit ndng nghiép, ching t6i xay dung mot
thir nghiém dya trén Phuong phap luan Tiép can méi (NAM). Dau tién, cic hoa chat bd sung dugc sang loc vé doc
tinh noi tai va twong tac dong hoc bing cac cong cu md phong in silico. Sau do6, thir nghiém in vitro duge thuc hién
nhim so sanh dgc tinh ctia PPP véi doc tinh ciia hgp chat trén. K§ thuat cell painting va metabolomic dugc ap dung
dé xac dinh cac diém xuit phat doc hoc (PoD). Tiép theo, mé hinh hoa dong hoc dwa trén sinh 1y hoc (PBK) cung cap
co s cho ngoai suy in vitro-in vivo (IVIVE) ciia cic PoD di xac dinh. Cudi cting, danh gia nguy co phi thyc phim
dugc thyc hién dé so sanh murc phoi nhidm cua déi twong san xuit ndng nghiép véi gia tri huéng dan dua trén sirc
khoe con nguoi da duogc ngoai suy cho PPP. Trong tuwong lai, chién luoc nay s& duge bd sung bang thir nghiém trén
hé thong “organ-on-a-chip” , cho phép tich hgp mé da hodc phdi v6i cac mé hinh co quan dich nhu khéi cau gan 3D.

Tir khéa: Héa chat bao vé thuc vdt, in silico, in vitro, metabolomic, moé hinh dong hoc.

* Corresponding author: Denise Bloch (E-mail: denise.bloch@bfr.bund.de )
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Dr. Denise Bloch

Truéng nhom nghién ciru co s¢ 'Panh gia doc tinh hon hop dya trén
NAM', Phong An toan hoa chét bao vé thyc vat, Vién Panh gia nguy
co Lién bang (BfR), btic

Head of Junior Research Group ‘NAM-based assessment of mixture
toxicities’, Department Pesticides Safety, Federal Institute for Risk
Assessment (BfR), Germany

Mrs. Denise Bloch serves as leader of a junior research group at the German Federal Institute for Risk
Assessment (BfR) in Berlin. Since September 2022, she has headed the group focused on New Approach Method
(NAM)-based assessment of mixture toxicities, which involves innovative toxicological methods to evaluate the risks
posed by chemical mixtures. Dr. Bloch’s academic background includes a Master of Science in Environmental
Sciences from ETH Zurich. She completed her PhD at the Helmholtz Centre for Environmental Research, where she
conducted research from 2012 to 2016. Her work has been recognized with awards such as the Young Scientist
Toxicology Award from the German Society for Toxicology, reflecting her contributions to the field of mixture
toxicology and New Approach Methods. Alongside her research, Dr. Bloch also co-chairs ILMERAC, an international
liaison group focused on methods for risk assessment of chemicals in food and feed.

Tién st Denise Bloch la truéng nhom nghién civu co sé tai Vién Pdnh gid nguy co Lién bang Dirc (BfR) tai
Berlin. Ké tir thdng 9 nam 2022, ba da dzi’ng dau nhom nghién ciru tdp trung vao danh gia déc tinh hén hop dua trén
Phirong phdp tiép cin méi ﬂVAM) bao gom cdac phwong phap d‘oc tinh sang tao dé danh gid nguy co do hén hop chit
héa hoc gdy ra. Nén tang hoc van ciia Tién st Denise Bloch bao gom bang Thac si Khoa hoc vé Khoa hoc M6i trung
ciia ETH Zurich. Ba dd hodan thanh bang Tién st tai Trung tam Nghién ciou Méi truong Helmholtz, noi ba tién hanh
nghién ciru tie nam 2012 dén nam 2016. Cong hién trong linh viee nghién ciru khoa hoc cia va di dwoc cong nhdn véi
cde gidi thuéng nhiwe Gidi thieong Poc hoc Nha khoa hoc tré tir Hiép héi Péc chat hoc Pikc, phan dnh nhitng déng
g6p ciia ba trong linh viee doc chat hoc hén hop va Phwong phdp tiép cdn méi. Cing véi nghién civu ciia minh, Tién
si Denise Bloch ciing dong chii tri ILMERAC, mét nhém lién lac quéc té tdp trung vao cdc phwong phdp danh gid
nguy co ciia héa chdt trong thiee pham va thire dn chan nuéi.
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Design toxicology studies to assess health risks

Dmitry V. Suvorov”*
Health Risk Analysis Department, Federal Budget Scientific Institution “Federal Scientific Center for Medical and Preventive
Health Risk Management Technologies”, Perm, Russia Federation

Abstract

N-nitrosodimethylamine (NDMA) is a common food contaminant with established hepatotoxicity and
carcinogenic activity. In contrast to carcinogenic effects, parameters for quantifying non-carcinogenic risk in chronic
exposure to NDMA remains insufficiently developed. The use of sensitive effect biomarkers allows you to set
exposure thresholds and determine safe exposure ranges.

In accordance with the "Roadmap" of joint scientific work for 2024, developed as part of the implementation
of the "Sanitary Shield" program, the researchers in the Federal Budget Scientific Institution “Federal Scientific Center
for Medical and Preventive Health Risk Management Technologies” and the National Institute for Food Control,
Hanoi, Vietnam (NIFC) justified the parameters for non-carcinogenic risk assessment caused by chronic exposure of
NDMA based on an experimental study with the use of biomarkers of hepatotoxicity.

A 6-month toxicological experiment was conducted in NIFC on Wistar rats (n=65), divided into 5 groups: 1
control and 4 groups with oral administration of NDMA in the dose range from 0.02 to 40 pg/kg body weight. The
activity of liver enzymes aspartate aminotransferase (AST), alanine aminotransferase (ALT), and gamma-
glutamyltransferase (GGT) was determined monthly as biomarkers of the effect. Nonlinear regression analysis was
used to analyze the dose-effect relationship. The safe exposure level (BMDL — lower confidence limit of the reference
dose) was determined by the "sliding window" method. The reference dose (RfD/ADI) is calculated using uncertainty
factors. Among the studied biomarkers of hepatotoxicity, GGT showed the highest diagnostic sensitivity along with
a pronounced dose dependence (p < 0.05). The results of mathematical modeling of the dependence of the GGT level
on the NDMA dose showed statistically significant parameters characterizing the hepatotoxic effect. Based on a
significant excess of the biomarker, BMDL was set at 0.0055 mg/kg of body weight and the reference dose for chronic
exposure to NDMA was 5.73x10-6 mg/kg of body weight.

Thus, in the course of the study conducted on an experimental model, the RfD/ADI for NDMA was established
at the level of 5.73x10-6 mg/kg of body weight based on BMDL (0.0055 mg/kg), taking into account uncertainty
factors. The parameters of the dose-response relationship (b0 = -2.94, bl = 35.96) were obtained to assess the non-
carcinogenic risk associated with impaired liver function. Consequently, the study allowed us to determine
quantitative parameters for assessing the risk of chronic exposure to NDMA.

Keywords: Health risk, toxicology study, Nitrosamine, chronic exposure, GGT.

* Corresponding author: Dmitry V. Suvorov (E-mail: suvorov@fcrisk.ru)
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Nghién ciiu ddc tinh trong danh gia nguy co anh hudng tdi siic khoe

Dmitry V. Suvorov
Trung tdm Khoa hoc Lién bang vé Cong nghé Y hoc dw phong Quan Iy Nguy co Sike khée (FBSI), Lién bang Nea

Tom tat

N-nitrosodimethylamine (NDMA) 1a chit gay 6 nhiém thuc pham pho bién, dﬁ duoc xac dinh c6 dgc tinh trén
gan va hoat tinh gdy ung thu. Trai ngugc voi cac_ kha nang gay ung thu cac thong s6 dé dinh lugng nguy co khong
gy ung thu khi tiép xtic man tinh véi NDMA van chua duoc phat trién ddy du. Viée sir dung cac du 4n sinh hoc
(biomarker) nhay cam cho phép thiét 1ap cac ngudng phoi nhiém va xac dinh cac khoang phoi nhiém an toan.

Theo "L trinh hop tac" trong cong tac nghién ciru khoa hoc nam 2024 dugc xay dung trong khuén khé thuce
hién chuong trmh "L4 chin vé sinh", cic nha nghien cutru thude Vién Khoa hoc Ngan sach Lién bang "Trung tim Khoa
hoc Lién bang vé cong nghé y hoc du phong dbi véi nguy co stc khoe", Perm, Lién bang Nga (FBSI) va Vién Klem
nghiém an toan vé sinh thuc pham qudc gia, Ha Noi, Viét Nam (NIFC) d thiét 1ap co sé khoa hoc cho cac thong s6
d4nh gia nguy co khong gy ung thu do phoi nhiém méan tinh NDMA duya trén mot nghién ctru thyc nghiém sir dung
céc diu 4n sinh hoc lién quan t6i doc tinh gan.

Thur nghiém doc tinh kéo dai 6 thang da dugc thuc hién tai NIFC trén chudt Wistar (n=65) v6i 5 nhom thi
nghiém: 1 nhoém d6i chtng va 4 nhom duoc cho uéng NDMA trong khoang liéu tir 0,02 dén 40 pg/kg thé trong. Hoat
dd cua cic enzyme gan aspartate aminotransferase (AST), alanine aminotransferase (ALT) va gamma-
glutamyltransferase (GGT) dugc xac dinh hang thang vdi vai tro 1a cac d4u an sinh hoc phan 4nh ton thwong gan.
Phan tich hdi quy phi tuyén duoc sir dung dé phan tich mdi quan hé liéu - dap ing. Mttc phoi nhidm an toan (BMDL
- gi6i han tin cdy duéi cua lidu tham chiéu) dwoc xac dinh bang phwong phép "sliding window". Liéu tham chiéu
(RfD/ADI) duoc tinh toan bang cach sir dung cac hé s6 khong chic chin. Trong sb cic ddu an sinh hoc lién quan t6i
ddc tinh gan dugc nghién ctru, GGT cho théy d6 nhay chin doén cao nhét cung voi sy phu thude lidu rd rét (p <0,05).
Két qua mo hinh héa toan hoc vé su phu thudc cua n6ng d6 GGT vao liéu NDMA cho théy cac tham sd dic trung cho
hiéu g doc gan ¢ ¥ nghia thong ké. Dya trén két qua vuot dang ké ciia ddu 4n sinh hoc, BMDL dugc thiét lap &
mirc 0,0055 mg/kg thé trong va liéu tham chiéu cho phoi nhiém man tinh NDMA 1a 5,73x10°¢ mg/kg thé trong. Nhu
vély, nghién ctru thir nghiém thyc té cho thiy RfD/ADI d6i voi NDMA dugc thiét 1ap & mic 5,73x10°6 mg/kg thé
trong dua trén BMDL (0,0055 mg/kg), c¢6 tinh dén cac hé s6 khong chic chan. Cac tham sb clia méi quan hé liéu-dap
g (b0 = -2,94, bl = 35,96) di thu duoc dé danh gia nguy co khong gy ung thu lién quan dén rdi loan chirc ning
gan. Do do, nghién ctru cho phép chung t6i xac dinh cac tham sb dinh lwong dé danh gia nguy co phoi nhiém man
tinh voi NDMA.

Tir khoa: Nguy co voi suc khoe, nghién cieu doc tinh, nitrosamine, phoi nhiém man tinh, GGT.
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Health Risk Analysis Department, Federal Budget Scientific
Institution “Federal Scientific Center for Medical and
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In 2016, Dmitrii Vladimirovich Suvorov graduated from the Perm State Medical University in “Epidemiology”
specialty; the master degree of Researcher was awarded in 2020 (post-graduate course in FBSI “Federal Scientific
Center for Medical and Preventive Health Risk Management Technologies”, Perm; “Hygiene” specialty).

Main areas of interest are health risk analysis, epidemiology of non-communicable diseases. As part of the
team, he is the author of Guidelines of the Eurasian Economic Commission for establishing hygienic standards for the
content of chemical impurities, biological agents in food products according to risk criteria human health, All-Russian
Methodological Recommendations “Procedure for the identification and identification of undeclared and potentially
dangerous unintentionally present chemicals in food products”. Took part in team during justification of hygienic
standards for arsenic in fish, cadmium in sunflower. Author of 6 patents and more than 50 peer-reviewed publications
including published in Scopus and Web of Science. Co-author of 3 monographs.

Experience in international activities: Forum on Cooperation in Food Safety within the "Second Cluster" of
APEC; 87th Session of the WTO Committee on Sanitary and Phytosanitary Measures in Trade; 47th Session of the
Codex Alimentarius Commission; Rospotrebnadzor's Assistance to Vietnam in Ensuring Sanitary and
Epidemiological Well-being of the Population (in cooperation with the National Institute of Food Control, Hanoi,
Vietnam); Implementation of the Section "Extraterritorial Monitoring of Infectious Threats Based on the WHO Center
for Epidemic Response and Network of Centers Abroad" of the Federal Project "Sanitary Shield" (in cooperation with
the National Institute of Food Control, Hanoi, Vietnam). Participated in presentations at Russian and international
conferences. Has experience teaching activities at Perm Medical University.

Ném 2016, Dmitrii Viadimirovich Suvorov tot nghiép Pai hoc Y tai Perm chuyén nganh Dich té hoc; sau dé
béng thac st cua 6ng duogc trao vao nam 2020 (khoa hoc sau dai hoc tai FBSI "Trung tdm khoa hoc lién bang vé cong
nghé y hoc dw phong doi véi nguy co sirc khée" tai Perm, chuyén nganh "Vé sinh").

Cdc linh vuee quan tam chinh: Phdn tich nguy co sitc khée, dich té hoc cia cdc bénh khéng ldy nhiém. Véi vai
tro la thanh vién cia nhém, éng la tac gia cia Hudng dan cia Uy ban Kinh té A-Au vé thiét lgp cdc tiéu chudn vé
sinh vé ham lwong tap chdt héa hoc, tdc nhan sinh hoc trong cdc san pham thire pham theo tiéu chi nguy co dnh
hieong t6i sivc khée con ngueoi, khuyén nghi phirong phap lugn toan Lién bang Nga' Quy trinh xdc dinh cdc héa chdt
VO tinh khong dwoe khai bdo va ¢6 kha ning nguy hiém trong cdc san pham thue pham Tham gia vao nhom cong
tac thiét Iap tiéu chudn vé sinh doi véi asen trong cd, cadmium trong huwéng dwong. Ong la téc gid cia 6 bang sdang
ché va hon 50 an pham dwgc binh duyét bao gom dwoc xudt ban trén Scopus va Web of Science, dong tdc gid ciia 3
chuyén khao.

Kinh nghiém hoat dong quéc té: Dién dan hop tdc vé an todn thue pham trong khudn khé "Nhém cong tdc thir
hai" ciia APEC; Phién hop lan thir 87 ciia Uy ban WTO vé cdc bién phdp vé sinh va kiém dich thuc vit trong thirong
mai; Phién hop lan thir 47 cia Uy ban Codex Alimentarius; Ho tro ciia Rospotrebnadzor cho Viét Nam trong viéc
ddam bdo vé sinh va phiic loi dich té cia nguoi dan (hop tac véi Vién Kiém nghiém an toan vé sinh thire pham quéc
gia, Ha Ngi, Viét Nam); Trién khai phan "Giam sat cdc moi nguy ldy nhiém ngoai lanh thé dwa trén Trung tam Ung
phé Dich bénh ciia WHO va Mang ludi cac Trung tdm & nwdée ngodi” ciia Dy én Lién bang "Ld chan vé sinh" (hop
tac voi Vién Kiém nghiém an toan vé sinh thuc phcfm qué'c gia, Ha N¢i, Viét Nam). Tham gia thuyét trinh tai cac hoi
nghi ciia Lién bang Nga va quoc té. Co kinh nghiém giang day tai Pai hoc Y Perm.
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Epidemiological studies in health risk assessment

Sergey E. Zelenkin*
Health Risk Analysis Department, Federal Budget Scientific Institution “Federal Scientific Center for Medical and Preventive
Health Risk Management Technologies”

Abstract

Environmental epidemiology studies the relationship between exposure to environmental factors and related
diseases, providing opportunities to link real-world exposures to adverse health outcomes. Epidemiological studies
are a way to confirm the relationship between exposure and health response by examining dose-effect relationships
while simultaneously investigating susceptibility and impacts on society as a whole.

Data from epidemiological studies can be used in risk assessment to achieve several goals. They help to
evaluate dose-response relationships to determine the highest levels of pollutants that are not expected to have adverse
effects on human health. In addition, epidemiological studies can verify the points of departure established for different
exposure paths or in experimental animal models. Epidemiological studies also support the general hypotheses
required for extrapolation, which usually requires an array of data that establishes a link between human and animal
studies.

Thus, in accordance with the "Roadmap" of joint scientific work for 2025, developed as part of the
implementation of the "Sanitary Shield" program, a longitudinal epidemiological study was conducted on the basis of
the Federal Budget Scientific Institution “Federal Scientific Center for Medical and Preventive Health Risk
Management Technologies” to establish parameters for quantitative non-carcinogenic health risk assessment, caused
by the intake of N-nitrosodimethylamine (NDMA), based on the benchmark dose established at the previous stage
during the toxicological experiment (5.73x10°° mg/kg of body weight). The study involved 33 persons aged 18-68
years of both sexes, who do not have liver diseases and do not take drugs that affect its function. The study participants
were evaluated once a month for the content of NDMA and the activity of liver enzymes-aspartate aminotransferase
(AST), alanine aminotransferase (ALT) and gamma-glutamyltransferase (GGT) — in the blood. To establish a potential
link between dietary factors and the concentration of NDMA in the blood, an assessment of the consumption of the
main groups of products that are potential sources of precursors and nitrosating agents — vegetables, meat and meat
products — under the conditions of a habitual diet was carried out.

The results obtained demonstrate a strong relationship between the consumption of meat products and the level
of NDMA in the blood. The statistical power of the analysis to detect the effect of meat and meat products manifested
in the presence of NDMA in the blood is R?>=0.82 at p<0.05, which confirms the reliability of the revealed dependence.

Regression analysis demonstrated the presence of a strong positive correlation between the studied parameters.
The model parameters characterizing the quantitative relationship between the dose of NDMA supplied with meat
products and the marker of early liver damage, GGT activity in blood plasma, were obtained. Statistical analysis
revealed the high significance of the regression model within the studied dose range (F = 78.26, p < 0.05, coefficient
of determination R? = 0.47).

The regression equation took the form: GGT (U/1) = 1/(1+exp(-2.09 + 1.05 x Dose)).

Thus, the parameters obtained during the epidemiological study can be used to assess the quantitative non-
carcinogenic health risk.

Keywords: Health risk assessment, epidemiological study, dose-response, N-nitrosodimethylamine, GGT.

* Corresponding author: Sergey E. Zelenkin (E-mail: zelenkin@fcrisk.ru)
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Nghién cifu dich té& hoc trong danh gia nguy co siic khoe

Sergey E. Zelenkin
Khoa Phan tich Nguy co Suc khoe, Vién Khoa hoc Ngan sdach Lién bang "Trung tam Khoa hoc Lién bang vé cong nghé y hoc dir
phong doi voi nguy co suc khoe"

Tom tit

Nghién ctru dich t& hoc méi trudng tap trung vao mdi quan hé giira viée tiép xuc voi cac yéu td moi trudng va
c4c bénh lién quan, tir d6 hinh thanh co hoi lién két phoi nhiém véi cac tac dong bt loi cho sirc khoe. Nghién ciru
dich té hoc 1a mot cach dé xac nhan mbi quan h¢ giira phoi nhiém va phan ung strc khoe bfmg cach kiém tra mdi quan
hé lidu - dap tmg, dong thoi danh gia tinh nhay cam va cac tic dong ddi vai toan xa hoi.

Dir liu tur cac nghién ctru dich & hoc c6 thé dugc sir dung trong danh gia nguy co dé dat duoc cac muc tiéu.
Chung giup danh gla mdi quan hé giita lidu - dap tng tir 46 xac dinh mirc d6 cao nhat ma cac chit 6 nhiém dy kién s&
khong tac dong xau dén stc khoe con ngu0’1 Ngoai ra, cac nghién ctru dich t& hoc ¢6 thé xac minh cac diém xuét phat
dugc thiét 1ap cho cac con dudng phoi nhiém khac nhau hodc trong cac mé hinh dong vt thi nghiém. Cac nghién ctru
dich & hoc ciing hd tro cac gia thuyét chung can thiét cho phép ngoai suy, thuong yéu cau mot loat dir li¢u thiét lap
mdi lién hé giita cac nghién ctru trén nguoi va dong vat.

Do d6, theo "L trinh hop tac" trong cong tac nghién ctru khoa hoc nam 2024 duoc xay dung trong khudn kho
thyc hién chuong trinh "La chin vé sinh", mot nghién ciru dich t& hoc da dugc thuc hién trén co s& Vién Khoa hoc
Ngan sach Lién bang "Trung tdim Khoa hoc Lién bang vé cong nghé y hoc du phong ddi v6i nguy co strc khoe" dé
thiét 1ap cac théng s6 danh gié nguy co khong gy ung thu gy ra bai viéc hap thu N- nitrosodimethylamine (NDMA),
dwa trén liéu chuan dugc thiét lap ¢ giai doan trudce trong thir nghiém ddc tinh (5, 73%10° © mg / kg thé trong). Nghlen
ctru ¢6 sy tham gia ctia 33 nguoi tir 18-68 tudi & ca hai gidi, nhitng ngudi khéng mic benh gan va khong ding thube
anh huong dén chic nang ciia gan. Nhitng nguoi tham gia nghién ctru dugc danh gia mdi thang mot 1an vé ham lugng
NDMA va hoat d§ ciia men gan-aspartate aminotransferase (AST), alanine aminotransferase (ALT) va gamma-
glutamyltransferase (GGT) - trong mau. Dé thiét 1ap mdi lién hé tiém nang gitra ché d6 an udng va ndng d6 NDMA
trong mau, mot nghién ciru danh gia vé viée tidu thu cic nhom san pham c6 tiém nang 1a tién chat va chit chuyén hoa
nito - rau, thit va cac san phém tur thit - trong diéu kién ché d6 an uéng theo thoi quen da dugc thuc hién.

Két qua thu dugc ching minh méi quan hé chat ché giita viéc tiéu thu cac san pham thit va ham lwong NDMA
trong méu. Gia tri théng ké ciia phan tich dé phat hién anh huéng ctia thit va cac san pham thit biéu hién khi c6 NDMA
trong méu 1a R? = 0,82 & p<0,05, x4c nhan do tin cy cua ket qua.

Phan tich hdi quy da chung minh sy hién dién cua mdi twong quan mat thiét gitra cac tham sb nghién ciru. Cac
thong s6 mé hinh dic trung cho mdi quan hé dinh lwong gitra ham lwong NDMA dugc tiéu thy cing vé6i cic san phim
thit va dau hiéu ton thuong gan sém, hoat d6 GGT trong huyét trong, di duoc quan sat. Phan tich thong ké cho thay
¥ nghia cao ciia mé hinh hdi quy trong pham vi liéu duge nghién ciru (F = 78,26, p < 0,05, hé s6 xac dinh R? = 0,47).

Phuong trinh hdi quy c6dang: GGT (U/1)=1/(1 +exp (-2,09 + 1,05 x Lleu))

Do d6, cac thong s6 thu dugc trong qué trinh nghién ctru dich & hoc c¢6 thé duoc s dung dé danh gia dinh
luong nguy co strc khoe khong gay ung thu.

Tir khéa: Pdnh gid nguy co vé sirc khée, nghién ciru dich té hoc, liéu-dap vmg, N-nitrosodimethylamine, GGT.

35



Hoi thao quéc t& “Ung dung danh gia nguy co hoa hoc va vi sinh trong dam bao an toan thic pham”
International Conference on Chemical and Microbiological Risk Assessment for Food Safety

Sergei Evgenievich Zelenkin

Khoa Phén tich Nguy co Strc khoe, Vién Khoa hoc Ngan sach
Lién bang "Trung tim Khoa hoc Lién bang vé cong nghé y
hoc du phong di v6i nguy co stic khoe"

Health Risk Analysis Department, Federal Budget Scientific
Institution “Federal Scientific Center for Medical and
Preventive Health Risk Management Technologies”

In 2016, Sergei Evgenievich Zelenkin graduated from the Perm State Medical University in “Epidemiology”
specialty; the master degree of Researcher was awarded in 2019 (post-graduate course in FBSI “Federal Scientific
Center for Medical and Preventive Health Risk Management Technologies”, Perm; “Hygiene” specialty).

Main areas of interest are health risk analysis, epidemiology of non-communicable diseases. As part of the
team, he is the author of Guidelines of the Eurasian Economic Commission for establishing hygienic standards for the
content of chemical impurities, biological agents in food products according to risk criteria human health, All-Russian
Methodological Recommendations “Procedure for the identification and identification of undeclared and potentially
dangerous unintentionally present chemicals in food products”. Took part in team during justification of hygienic
standards for cadmium in sunflower, zilpaterol in meat and meat products. Author of 5 patents and more than 40 peer-
reviewed publications including published in Scopus and Web of Science. Co-author of 3 monographs.

Experience in international activities: 87th Session of the WTO Committee on Sanitary and Phytosanitary
Measures in Trade; 47th Session of the Codex Alimentarius Commission; Rospotrebnadzor's Assistance to Vietnam
in Ensuring Sanitary and Epidemiological Well-being of the Population (in cooperation with the National Institute of
Food Control, Hanoi, Vietnam); Implementation of the Section "Extraterritorial Monitoring of Infectious Threats
Based on the WHO Center for Epidemic Response and Network of Centers Abroad" of the Federal Project "Sanitary
Shield" (in cooperation with the National Institute of Food Control, Hanoi, Vietnam).

He participated in presentations at Russian and international conferences. He has experience teaching activities
at Perm Medical University.

Ném 2016, Sergei Evgenievich Zelenkin tot nghiép Pai hoc Y Bang Perm chuyén nganh "Dich té hoc"; va nhdn
bcfng thac sT Nghién ciru vién vao nam 2019 (khoa hoc sau dai hoc tai FBSI "Trung tdm Khoa hoc Lién bang vé Cong
nghé Quan Iy Nguy co' Y té va Sitc khée D phong”, Perm; Chuyén nganh "Vé sinh").

Cdc linh viee quan tém chinh: Phan tich nguy co sikc khée, dich té hoc ciia cdc bénh khéong ldy nhiém. Véi vai
tro la thanh vién cia nhém, éng la tac gia cia Hudng dan cia Uy ban Kinh té A-Au vé thiét lgp cdc tiéu chudn vé
sinh vé ham leong tap chdt héa hoc, tac nhan sinh hoc trong cdc san pham thire pham theo tiéu chi nguy co dnh
hieong t6i sire khée con nguoi, Khuyén nghi phirong phap lugn toan Lién bang Nga "Quy trinh xdc dinh cdc héa chat
Vvé tinh khéng dwoc khai bdo va c¢é kha ndng nguy hiém trong cdc san pham thie pham". Tham gia vao nhém céng
tac thiét lgp tiéu chudn vé sinh doi voi cadmium trong hwéng dwong, zilpaterol trong thit va cdc san pham tir thit. Tac
gid ciia 5 bang sang ché va hon 40 dn pham dwoc binh duyét bao gom dirge xudt ban trén Scopus va Web of Science.
Pong tdc gia ciia 3 chuyén khdo.

Kinh nghiém hoat déng quoc té: Dién dan hop tac vé an toan thuc pham trong khuén khé "Nhém céng tac thie
hai" ciia APEC; Phién hop lan thir 87 ciia Uy ban WTO vé cdc bién phdp vé sinh va kiém dich thuc vit trong thirong
mai; Phién hop lan thir 47 cia Uy ban Codex Alimentarius; Hé tro cia Rospotrebnadzor cho Viét Nam trong viéc
dam bao vé sinh va phuc loi dich 1é ciia nguoi dan (hop tac voi Vién Kiém nghiém an toan vé sinh thuc phcfm quéc
gia, Ha Ngi, Viét Nam); Trién khai phan "Giam sat cac moi nguy ldy nhiém ngoai lanh thé dwa trén Trung tam Ung
phé Dich bénh ciia WHO va Mang hiedi cae Trung tam & nuwde ngodi” ciia D an Lién bang "Ld chdn vé sinh” (hop
tac véi Vién Kiém nghiém an todn vé sinh thwe pham quoc gia, Ha Ngi, Viét Nam). Da tham gia thuyét trinh tai cdc
héi nghi ciia Lién bang Nga va quoc té va c6 kinh nghiém giang day tai Pai hoc Y Perm.
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Probabhilistic modelling in exposure and risk assessment — Theory, practice and future

Greiner M~

German Federal Institute for Risk Assessment (BfR), Department of Exposure
and University of Veterinary Medicine, Foundation in Hannover, Germany
Abstract

This presentation examines the theoretical underpinnings, practical applications and future needs of
probabilistic modelling in exposure and risk assessment. Probabilistic modelling is a central tool for quantifying
uncertainty and variability in chemical exposure scenarios and other application areas. Rooted in Bayesian inference,
the approach allows to integrate observational data with expert-derived prior knowledge and allows for model-based
corrections of common biases such as censoring. The probabilistic modelling framework also aligns with modern
epidemiological concepts of causation. The talk then surveys current practices, emphasizing the widespread use of
tiered assessment strategies. Lower-tier analyses rely on deterministic models and conservative assumptions designed
to avoid underestimation of risk, while higher tiers incorporate richer data, refined scenarios, and probabilistic
methods. Expert knowledge elicitation is highlighted as an option for deriving probability distributions when empirical
data are limited. Two-dimensional Monte Carlo simulation is presented as a means to quantify population variability
in the presence of uncertainty. A range of software tools for chemical risk assessment - spanning 1D, 2D, and Bayesian
modelling environments - is introduced to illustrate the technical landscape available to practitioners. Finally, the
presentation looks to the future, underscoring the growing importance of Al-assisted modelling, secure and sustainable
digital infrastructures, and new validation frameworks. It highlights the increasing complexity of exposure scenarios
driven by climate change, natural disasters, and hybrid warfare. The talk concludes by advocating for continued
training in statistical concepts, causal reasoning, and modelling skills to ensure effective decision support in evolving
risk contexts. A recent development to support training in this area includes a tutorial for using a probabilistic
modelling software developed at BfR (https://www.bfr.bund.de/shiny-rrisk-tutorial/).

Keywords: Risk, probabilistic, modelling, software.

Xay dung mé hinh xac suat trong danh gia phoi nhiém va danh gia nguy co
- Ly thuyét, thuc tién va tuong lai

Greiner M
Vién Pdnh gié Nguy co Lién bang Pirc (BfR), Khoa Phoi nhiém va Pai hoc Thii y,
Quy Hannover, Cong hoa Lién bang Dirc
Tom tit

Bai trinh bay nay danh gia cac nén tang 1y thuyét, img dung thuc t& va nhu cau trong tuong lai cia mé hinh
xéc sudt trong danh gia phoi nhiém va danh gia nguy co. M6 hinh xéc suit 1a mét cong cu trung tim dé dinh lugng do
khong chic chén va su thay ddi trong cac tinh hudng phoi nhiém hoéa chat va cac linh vuc ing dung khac. Bit ngudn
tir suy luan Bayes, cach tiép can nay cho phép tich hop dit liéu quan sat véi kién thire trude d6 ¢6 ngudn gde tir chuyén
gia va cho phép sira chita dwa trén mé hinh cac sai 1éch phd bién. Khung mé hinh xac sudt ciing pht hop véi cac khai
niém dich t& hoc hién dai vé mdi quan hé nhan qua. Bai trinh bay tiép theo s& khéo sat cac thuc hanh hién tai, nhan
manh viéc sir dung rong rii cac chién luoc danh gia phan tang. Cac phan tich ¢ tang thap hon dya vao cac mo hinh
xéc dinh va cac gia dinh bao thu, dugc thiét ké dé tranh danh gia thip nguy co, trong khi cac tang cao hon két hop dit
liéu phong phu hon, kich ban tinh chinh va cac phwong phap xéc suat. Viéc thu thap kién thic chuyén gia dugce nhin
manh nhu mét Iya chon dé xac dinh cac phan phéi xéc suit khi dir liéu thuc nghiém con han ché. Phuong phap mo
phong Monte Carlo hai chiéu dugc trinh bay nhur mot cong cu dé dinh lugng tinh bién thién quéan thé trong bdi canh
ton tai sw khong chéc chin. Mot loat cac cong cu phan mém cho danh gia nguy co hoa hoc - bao trim mdi trudng mod
hinh héa 1D, 2D va Bayesian - dugc gidi thiéu dé minh hoa birc tranh k¥ thuét sin c6 cho cac chuyén gia thuc hanh.
Cudi clng, bai trinh bay hudng dén tuong lai, nhin manh tam quan trong ngay cang ting ciia mo hinh héa cé su hd
tro cua Al, co so ha t?mg s6 bao mat va bén viing, cung cac khuon khd xac thuc mdi. Bai trinh bay néu bat sy phuc
tap ngdy cang gia ting cua cac kich ban phoi nhiém, duoc thic ddy boi bién ddi khi hau, thién tai va chién tranh hdn
hop. Bai trinh bay két luan bﬁng cach ung h6 viée dao tao lién tuc vé cac khai niém thong ké, lap luén nhan qua va k§1
nang mo hinh héa dé dam bao hd tro ra quyét dinh h1eu qua trong cac bdi canh nguy co dang phat trién. Mot phat trién
gan day dé hd trg dao tao trong linh vuc niy bao gdbm mot huéng dan sir dung phdn mém mé hinh héa xac suat dugc

phat trién tai BfR.(https:/www.bfr.bund.de/shiny-rrisk-tutorial/).

Tir khoa: Nguy co, xac sudt, mé hinh, phdn mém.

* Corresponding author: Matthias Greiner (E-mail: Matthias. Greiner(@bfr.bund.de)
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Head of Department of Exposure and Deputy President of the
German Federal Institute for Risk Assessment (BfR)

Dr. Greiner is Head of the Department of Exposure and Deputy President of the German Federal Institute for
Risk Assessment (BfR). He is also professor in quantitative risk assessment and exposure modelling at the University
of Veterinary Medicine, Foundation in Hannover, Germany. He has a scientific background in veterinary public health
(Dipl ECVPH). His scientific contribution is in the areas of diagnostic test validation, risk assessment and
epidemiology. Dr. Greiner contributed to several working groups the Animal Health and Animal Welfare Panel of the
European Food Safety Authority (EFSA).

Tién st Greiner la Trudng khoa Phoi nhiém va Phé Chii tich Vién Pdnh gid nguy co Lién bang Pirc (BfR). Ong
ciing la gido sw vé danh gid nguy co dinh lwong va mé hinh phoi nhiém tai Pai hoc Thii y, Quy Hannover, Céng hoa
Lién bang Pirc. Ong c6 nén tang khoa hoc vé y té cong céng thii y (Dipl ECVPH). Nhitng déng gép khoa hoc ciia ong
chii yéu la trong cdc linh vuee xdc nhdn xét nghiém chan dodn, danh gid nguy co va dich té hoc. Tién si Greiner di
tham gia vao mot $6 nhém lam viée nhu Uy ban Phuc loi Dong vat va Siec khoe Dong vat cia Co quan An toan Thuc
phdm Chdu Au (EFSA).
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QMRA of salmonellosis in the Camhodia meat value chain:
From traditional markets to consumers

Rortana Chea'*, Sinh Dang-Xuan?, Tum Sothyra!, Hung Nguyen-Viet?, Johanna F. Lindahl?, Chhay Ty, Sok
Kaom', Delia Grace*®, and Fred Unger?
INational Animal Health and Production Research Institute, General Directorate of Animal Health and Production, Cambodia
2International Livestock Research Institute, Nairobi, Kenya
3Livestock Development for Community Livelihood Organization, Phnom Penh, Cambodia
“Natural Resources Institute, University of Greenwich, London, United Kingdom

Abstract

Foodborne pathogens, such as Salmonella and Staphylococcus aureus, pose a high risk to human health globally.
Using quantitative microbial risk assessment (QMRA), this thesis estimated the risk of salmonellosis to Cambodian
consumers eating contaminated chicken and pork salad. Chicken meat and pork samples (n=204 each) were collected
from traditional markets in 25 provinces in Cambodia for analyses of Salmonella and also S. aureus. Practices used for
preparing chicken and pork salads in 93 Cambodian households were surveyed and used to design an experiment
assessing Salmonella cross-contamination from raw meat to ready-to-eat salad in four scenarios. Salmonella prevalence
in chicken meat and pork was 42.6% (87/204) and 45.1% (92/204), respectively, with mean Salmonella concentrations
of 10.6 MPN/g in chicken meat and 11.1 MPN/g in pork. Salmonella contamination, salad consumption, and dose-
response were modelled using Monte Carlo simulations with 10,000 iterations. The QMRA model showed that the annual
estimated risk of salmonellosis from consuming chicken salad, pork salad, and both salads was 11.2% (90% CI 0.0-35.1),
4.0% (0.0-21.3), and 14.5% (0.0-33.5), respectively. Thus, 1 in 10 chicken salad consumers in Cambodia was at risk of
contracting salmonellosis each year. The factor with the most significant influence on risk estimates was cross-
contamination during salad preparation, followed by the high prevalence of Salmonella on chicken and pork at the
market. These results indicate a need to implement control measures, including monitoring the safety of retail chicken
and pork at markets and improving hygiene practices and equipment used during household salad preparation.

Keywords: animal-source food, traditional market, food safety, Salmonella, S. aureus, cross-contamination,
hygiene practices, microbial risk assessment

Danh gia nguy co salmonellosis trong chudi cung iing thit tai Campuchia:
Tii cho truyén thong dén nguoi tiéu ding

Rortana Chea!, Sinh Dang-Xuan?, Tum Sothyra', Hung Nguyen-Viet?, Johanna F. Lindahl?, Chhay Ty?, Sok
Kaom!, Delia Grace*?®, Fred Unger?
Vign Nghién ciru Thit y va Chan nudi Quéc gia, Tong cuc Thii y va Chén nudi, Phnom Penh, Campuchia,
2Vién Nghién ciru Chan nudi Quéc té Nairobi, Kenya,
3T6 chire Phat trién Chan nuéi vi Sinh ké Cong déng, Phnom Penh, Campuchia,
*Vién Tai nguyén Thién nhién, Pai hoc Greenwich, London, Vitong quéc Anh
Tom tit

Céc tac nhan gay bénh qua thyuc phém, dac biét 1a Salmonella va Staphylococcus aureus, tiép tuc 1a mdi de doa
nghiém trong ddi véi sirc khoe cong ddng trén toan cau. Str dung phuong phap danh gia nguy co dinh lugng vi sinh
(QMRA), nghién ciru nay wdc tinh nguy co méc Salmonellosis & ngudi tiéu ding Campuchia khi sir dung goi thit ga
va thit heo bi nhiém khuan. Téng cong 204 mau thit ga va 204 mau thit heo dugc thu thap tir cac cho truyén théng tai
25 tinh dé phan tich su hién dién cta Salmonella va S. aureus. Dong thoi, thuc hanh ché bién goéi ciia 93 ho gia dinh
dugc khao sat nhdm xay dung thi nghiém danh gia nhiém chéo Salmonella tir thit séng sang mén géi an lién dudi bon
kich ban nguy co. Két qua cho théy ty 1€ nhiém Salmonella & thit ga va thit heo lan luot 1a 42,6% va 45,1%, voi néng
d6 trung binh 10,6 MPN/g va 11,1 MPN/g. Dit ligu vé muc do nhim khuan, khiu phﬁn tiéu thy va mbi quan h¢ lidu—
déap tng duoc tich hop vao mé phong Monte Carlo v6i 10000 vong 1ap. M6 hinh QMRA wéce tinh nguy co méc
Salmonellosis hé‘mg nam khi tiéu thy gdi ga, gdéi heo va ca hai loai goi lan lugt 14 11,2% (90% CI: 0,0-35,1), 4,0%
(0,0-21,3) va 14,5% (0,0-33,5). Nhu vy, khoang 1 trong 10 ngui tiéu thu goi ga co nguy co mic Salmonellosis mdi
nam. Phén tich d nhay cho thiy nhidm chéo trong qua trinh chuén bi goi 1a yéu t6 tic dong manh nhat dén woc tinh
nguy co, tiép theo 1a ty 1& nhidm Salmonella cao tai chg ban 1¢. Nhitng phat hién nay nhan manh sy can thiét phai ting
cuong cac bién phap kiém soat, bao gdm giam sat an toan thit ga va thit heo tai chg truyén thdng, ciing nhu cai thién

thyc hanh vé sinh va dung cu ché bién trong ho gia dinh.

Tir khéa: Thiee pham c6 nguon goc dong vat, cho truyén thong, an toan thuc pham, Salmonella, S. aureus, nhiém
chéo, thuc hanh vé sinh, danh gia nguy co vi sinh.

* Corresponding author: Rortana Chea (E-mail: rortanachea@gmail.com; rortanachea@hotmail.com)
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Dr. Rortana Chea

Ph6 Truéng Bo moén Vi khuan va nidm hoc, Vién Nghién ctru Tha
y va Chan nudi Quéc gia (NAHPRI), Tong cuc Thu y va Chin nudi
(GDAHP), Bo Nong nghi¢p, Lam nghi¢p va Thuy san (MAFF),
Phnom Penh, Campuchia.

Vice Chief of Bacteriology and Mycology, National Animal Health

and Production Research Institute (NAHPRI), General Directorate
of Animal Health and Production (GDAHP), Ministry of
Agriculture, Forestry and Fisheries (MAFF), Cambodia, Phnom
Penh, Cambodia

Dr. Rortana Chea received his doctoral education in Biomedical Sciences at the Swedish University of
Agricultural Sciences (Sweden), a Master of Animal Health and Biomedical Sciences (in Thailand), and a Bachelor
of Science in Veterinary Medicine (in Cambodia). His research focuses on food safety, risk assessment, antimicrobial
resistance, and microbial diseases, including interventions, behavior change, and policies. As MS-AMR-TWG’s
secretary, he is also actively coordinating among multiple ministries (MOH, MAFF, and MOE) and many activities
related to One Health. In addition, he is a focal person on the Foodborne Outbreak Response Team (FORT) at MAFF.
Furthermore, he participates in co-teaching at the Royal University of Agriculture (Food Safety and Animal Trade,
DVM Class) and the Preleap National Institute of Agriculture (Sustainable Livestock Production System, Master
Class). And recently, he has been co-supervising a PhD student’s project on the Food Safety Control System in
Control, from the University of Greenwich (UK), collaborating with the International Livestock Research Institute
(ILRI) and other MSc and DMV students).

Tién st Rortana Chea nhdn bﬁng Tién si Khoa hoc Y sinh tai Bai hoc Khoa hoc Nong nghiép Thuy Pién, b&ng
Thac st Suc khoe Dong vat va Khoa hoc Y sinh tai Thai Lan, va Cuw nhan Thu y tai Campuchia. Nghién ciru cua ong
tdp trung vao an toan thire pham, danh gid nguy co, khang khdng sinh va cac bénh do vi sinh vit, véi trong tim vao
cde bién phdp can thiép, thay doi hanh vi va chinh sach. Ong hién la thw ky ciia Nhém Cong tac K3 thudt vé Khang
khdng sinh trong linh viee Thii y (MS-AMR-TWG), noi éng diéu phéi cdc hoat dong lién bé giita Bé Y té, B Nong
nghiép — Lam nghiép — Thity san va B¢ Méi truong trong khuon khé One Health. Pong thoi, ng la dau méi ciia Bo
Néng nghiép, Lam nghiép va Thity san trong Nhém Ung phé Ngé doc Thue pham (FORT). Bén canh céng tac nghién
cibu va quan Iy, éng tham gia gidng day tai Pai hoc Nong nghiép Hodng gia (An toan Thuwc pham va Thwong mai
Péng vit, chwong trinh DVM) va Vién Quéc gia Nong nghiép Preleap (Hé thong Chan nudi Bén ving, chuwong trinh
Thac si). Gan ddy, éng dong huéng dan mot nghién civu sinh vé hé thong kiém sodt an toan thie pham thudc Pai hoc
Greenwich (Vieong quoc Anh), hop tac véi Vién Nghién cieu Chdan nudi Quoc té (ILRI), ciing véi viéc hiéng dan nhiéu
hoc vién cao hoc va sinh vién DVM.
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Exposure assessment and risk characterization of Sa/monella contamination in
chicken in Hanoi and surrounded areas

Nguyen Tuan Thanh*, Vu Thi Thanh An, Tran Huy Hieu, Vu Khanh Van,
Ninh Thi Hanh, Pham Van Quan, Tran Cao Son
National Institute for Food Control, Hanoi, Vietnam
Abstract

Salmonella, a leading cause of foodborne illness, is commonly found in poultry products, particularly chicken
meat. Although numerous detailed reports have documented the annual number of food poisoning cases, no study to
date has conducted a quantitative risk assessment of Salmonella exposure through the consumption of contaminated
chicken meat. This gap has created a significant limitation in hazard warning efforts as well as in the identification of
risk factors directly associated with microbiologically contaminated foods. Hence, a quantitative microbial risk
assessment (QMRA) model was developed to estimate the health risks associated with Salmonella exposure from
chicken consumption in Hanoi and the surrounding areas. A total of 180 chicken carcasses were collected from wet
markets and supermarkets in Hanoi and three nearby provinces (including Ninh Binh, Bac Ninh, and Phu Tho) to
determine prevalence and contamination levels, as well as consumption data from 400 survey questionnaires. A
baseline model was created using the FDA-iRISK platform to evaluate per-serving probability of illness. Salmonella
infection rates in chicken from supermarkets and wet markets in Hanoi were 48.7% and 62.7%, respectively, whereas
adjacent provinces had rates of 33.3% and 43.3%. The model estimated the per-serving likelihood of illness for
chicken sold in supermarkets as 5.6x10°® (Hanoi) and 7.7x10°® (neighboring provinces). Significantly higher
probabilities were observed for chicken sold in wet markets, with values of 2.5x107¢ (Hanoi) and 1.3x107¢, reflecting
the higher prevalence of bacterial contamination in these outlets. This QMRA model provides a scientific basis for
risk assessment and can be applied as a foundation for proposing effective Salmonella control strategies within the
chicken production-consumption chain in Vietnam.

Keywords: Salmonella, OMRA, iRISK, chicken

Danh gia phoi nhiém va mé ta nguy co nhiém Sa/monel/atrong thit ga tai Ha Noi
va khu vuc 1an ¢én

Nguyén Tuén Thanh, Vii Thi Thanh An, Tran Huy Hiéu, Vii Khanh Van,
Ninh Thi Hanh, Pham Vin Quan, Trin Cao Son
Vién Kiém nghiém an toan vé sinh thuc phcfm quéc gia, Ha Ngi, Viét Nam
Tom tit

Salmonella 14 tic nhan gdy ngd doc thyc pham quan trong thudng xudt hién trong cac san phdm thit gia cam,
dac biét 1a thit ga. Mac du da co nhiéu béo céo chi tiét vé sb ca ngd doc thuc phém duoc ghi nhan hﬁng nam, cho dén
nay, chua c6 nghién ctru ndo thuc hién dénh gia nguy co dinh luong muc d6 phoi nhiém Salmonella thong qua tiéu
thu thit ga nhiém khuan. Piéu nay tao ra mot khoang trong déng ké trong cong tic canh biao mdi nguy ciing nhu nhan
dién cac yéu té nguy co lién quan truc tiép dén thuc phdm nhidm vi sinh vét giy bénh. Vi vdy, mét mé hinh danh gia
nguy co vi sinh vat dinh lugng (QMRA) da duoc thiét 1ap nham wdc tinh nguy co anh huong téi sic khoe khi phoi
nhiém Salmonella tir viéc tidu thy thit ga tai Ha Ngi va khu vyc 1an can. Nghién ciru thu thap 180 mAu thit ga tir cac
diém ban 1é (chg truyén théng va siéu thi) tai Ha Noi va ba tinh 1an can gdm Ninh Binh, Bic Ninh va Phu Tho dé dénh
gia ty 1é va muc do nhiém khuén, két hop véi dir lidu tiéu thu tir 400 phiéu khao sat. M6 hinh co s¢ dugc xay dung
trén nén ting FDA-iRISK, udc tinh x4c sut mac bénh trén mdi lan an. Két qua cho thiy ty 1¢ nhiém Salmonella & thit
ga tir siéu thi va cho truyén thdng tai Ha Noi lan luot 12 48,7% va 62,7%, trong khi & cac tinh 14n can lan luot 13 33,3%
va 43,3%. M6 hinh wdc tinh x4c suat méc bénh trén mdi 1an tiéu thy ddi vai thit ga ban tai siéu thi 1a 5,57x10°® (Ha
Noi) va 7,72x1078 (tinh lan cén). Xac suit cao hon danh ké dugc ghi nhan khi ti€u thy thit ga ban & chg truyén
thdng voi gia tri 2,46x10°6 (Ha Noi) va 1,32x10° (tinh 1an c4n), phan 4nh xu huéng cao hon cia ty 1& hién nhidm
khuén. M6 hinh QMRA nay cung cép co sé khoa hoc cho viée danh gia nguy co va c6 thé tmg dung 1am co s¢ dé dé

xuét cac chién luoc kiém soat Salmonella hiéu qua trong chudi san xuét - tiéu thy thit ga tai Viét Nam..

Tir khoa: Salmonella, QMRA, iRISK, ga.

* Corresponding author: Nguyen Tuan Thanh (E-mail: thanhnt@nifc.gov.vn )
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Msc. Nguyen Tuan Thanh

Trung tdm Panh gia nguy co vé an toan thyc pham, Vién Kiém
nghiém an toan v¢ sinh thuc phém quéc gia, Viét Nam

Vietnam Center for Food Safety Risk Assessment (VFSA),
National Institute for Food Control (NIFC), Vietnam

Thanh Nguyen-Tuan is a young scientist who enjoys working with different kinds of microorganisms. He has
worked as a researcher at the National Institute for Food Control (NIFC) for 3 years. Tuan Thanh is constantly eager
to apply his expertise in his chosen field which he refers as “the study of small life”. His research covers pathogens
that threaten both the safety and quality of food, their association with foods as well as how they affect human health.
By the end of 2024, Tuan Thanh became one of the first officials of the Vietnam Center for Food Safety Risk
Assessment (VFSA), the first food safety risk assessment agency of the Ministry of Health. Meanwhile, Tuan Thanh
will also complete his work toward a master of science degree in this field.

Nguygn Tudn Thanh la mét nha khoa hoc tré véi niém dam mé dac biét danh cho thé gidi vi sinh vdt da dang.
Véi ba nam kinh nghiém trong vai tré nghién ciru vién tai Vién Kiém nghiém an todn vé sinh thwe pham quéc gia, anh
khong ngieng ting dung chuyén mén sdau réng ciia minh vao linh viee ma anh goi la “nghién ciru thé gidi ti hon”. Trong
tam cdc cong trinh ciia Tudn Thanh hwéng dén cdc tac nhdn vi sinh vt tiém an nguy co doi véi chat lwong va an toan
thuc phdm méi twong quan giita ching véi thue pham, ciing nhir tac dong ciia chiing dén sirc khée con ngudi Nam
2024, Tudn Thanh chinh thirc tré thanh mét trong nhwng cdn bé dau tién ciia Trung tam Danh gia nguy co veAn toan
thuwe phdm (VESA) — don vi tién phong tric thuéc BY Y té dwoc giao nhiém vu trong yéu nay. Nam 2025, Tudn Thanh
da hoan thanh khoa hoc sau dai hoc va lay bang Thac si chuyén nganh Sinh hoc thuc nghiém tai Truong Dai hoc
Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi.
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Risk assessment of food processing contaminants in Vietnam

Tran Cao Son!?, Nguyen Thi Hong Ngoc’?*, Tran Huy Hieu', Pham Thi Thanh Ha?
!National Institute for Food Control, 65 Pham Than Duat Str., Hanoi, Vietnam
’Hanoi University of Pharmacy, 13-15 Le Thanh Tong Str., Hanoi, Vietnam
Abstract

Thermal processing methods such as frying, roasting, grilling, and smoking can generate a wide range of
harmful compounds, notably nitrosamines, polycyclic aromatic hydrocarbons (PAHs), acrylamide, and heterocyclic
amines (HCAs), all of which have been associated with carcinogenic potential and chronic toxicity. This study aimed
to assess dietary exposure and health risks of these compounds in commonly consumed meats and meat products in
Vietnam by analyzing 1,404 food samples and conducting a semi-quantitative food-frequency questionnaire survey
among 2,160 adults. The results showed substantial variability in adult exposure levels to nitrosamines, PAHs, and
HCAs across foods with different processing methods. Margin of Exposure (MOE) analysis indicated that several
nitrosamines, particularly NDMA, NDEA, and NPIP, exhibited very low MOE values (only 267-756 in the worst-
case scenario), far below the safety benchmark of 10,000, thus indicating a high level of concern. Lifetime cancer risk
(CR) estimates demonstrated total CR values ranging from 1.22x 107°to 2.86 x 10~* for fried/roasted pork and chicken,
and from 7.92 x 107¢ to 1.77 x 10~° for smoked products, with higher risks under the p95 exposure scenario. All
estimated CRs exceeded the commonly referenced threshold of 107¢, suggesting a potential public health concern.
These findings underscore the need to improve food processing practices, reduce the formation of hazardous heat-
induced contaminants, and provide essential evidence to support the development of effective food-safety policies in
Vietnam.

Keywords: PAHs; nitrosamines; HCAs; acrylamide; exposure assessment; cancer risk; MOE; processed meats;
thermal processing

Danh gia nguy co mat sd chat co hai sinh ra
trong qua trinh ché hién thuc pham 6 Viét Nam

Tran Cao Son'2, Nguyén Thi Hong Ngoc!2, Tran Huy Hiéu'!, Pham Thi Thanh Ha2
Vién Kiém nghiém an toan vé sinh thwcphcfm quéc gia, Ha N¢i, Viét Nam
’Truong Dai hoc Duoc Ha Néi, Ha Ngi, Viét Nam
Tom tit

Qua trinh ché bién nhiét nhu chién, ran, nuéng, quay va hun khéi co thé tao ra nhiéu hop chat gay hai, dic biét
1a nitrosamine, polycyclic aromatic hydrocarbons (PAHs), acrylamide va heterocyclic amines (HCAs), vén c6 lién
quan dén nguy co ung thu va doc tinh man tinh. Nghién ctru ndy nhdm danh gia phoi nhim va nguy co st khoe cua
cac hop chét nay trong mot s6 nhom thit va san phém thit duoc tiéu thu phé bién tai Viét Nam béng cach thu thép
1404 mAu thyc pham, két hop diéu tra tiéu thu 2160 nguoi trudng thanh bang phiéu hoi tin suat ban dinh lugng. Két
qua cho thy lidu phoi nhiém trong nhom ngudi trudng thanh cua nitrosamine, PAHs va HCAs dao dong manh giita
cac nhom thyc pham c6 phuong phap ché bién khac nhau. Panh gia bién do phoi nhiém (MOE) cho thiy mot s6
nitrosamine, dic biét NDMA, NDEA va NPIP, ¢c6 MOE rit thap (chi 267-756 trong truong hop x4u nhat), thip hon
nhiéu so v6i ngudng an toan 10.000, phan 4nh mirc lo ngai cao. Udc tinh nguy co ung thu tron doi (CR) chi ra téng
CR trung binh tir 1,22x10-5 dén 2,86x1075 d6i v&i thit lon va thit ga chién/ran/nuéng, va tir 7,92x10° d&én 1,77x10°
d6i véi cac san pham hun khoi, cao hon & kich ban p95 — déu vuot ngudng 107¢ thuong duoc xem 1a mirc lo ngai doi
v6i sirc khoe cong ddng. Két qua nay nhan manh su can thiét cia viéc cai thién thyc hanh ché bién, giam hinh thanh
chét doc trong thuc phim, va cung cép bang chimg quan trong hd tro xay dung chinh sach dam bao an toan thuc pham

tai Viét Nam.

Tir khéa: PAHs; nitrosamines; HCAs; acrylamide; liéu phoi nhiém; nguy co ung thuw; bién dé phoi nhiém; thit da
qua che bién; che bién bang phwong phap nhiét

* Corresponding author: Nguyen Thi Hong Ngoc (E-mail: ngocnth@nifc.gov.vn )
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Msc. Nguyén Thi Hong Ngoc

Vién Kiém nghiém an toan vé sinh thuc pham quéc gia,
Viét Nam

National Institute for Food Control (NIFC), Vietnam

Ms. Nguyen Thi Hong Ngoc holds a Pharmacist Degree from Hanoi University of Pharmacy, obtained in 2012,
and an MPharm. in Toxicological and Drug Testing from the same institution, completed in 2019. She is pursuing a
Ph.D. at Hanoi University of Pharmacy, a journey she began in 2022. Her professional career commenced in 2014 as
a researcher in the Quality Assurance Department at the National Institute for Food Control (NIFC). In 2015, she
transitioned to the Food Research Laboratory at NIFC, where she continued her research endeavors. By 2020, she had
advanced to the Research & Development Laboratory, further honing her expertise. In 2021, she took on the role of
Laboratory Manager and Researcher at the Food Toxicology & Allergens Laboratory, also at NIFC. Her primary
research focuses on screening for food poisoning and analyzing chemical contaminants, including natural toxins,
allergens, and other chemical residues, in food, water, feed, and various specimens. Additionally, she is involved in
conducting risk assessments related to chemical contaminants, contributing to the development of safer food practices
and policies. Her extensive education and diverse research experience have equipped her with a comprehensive
understanding of food safety and toxicology, enabling her to contribute significantly to the field.

Bdo cdo vién Nguyén Thi Hong Ngoc cé bang Diege st (2012) va Thac st Duege hoc chuyén nganh Kiém nghiém
va Péc chat hoc (2019) tir Pai hoc Dugc Ha Ngi. Hién tai, bdo cdao vién dang theo hoc Nghién ciru sinh tqi cung
trieong va chuyén nganh tir nam 2022. Béo cdo vién bat dau cong viéc nghién cieu tai Vién Kiém nghiém an toan vé
sinh thue pham Quéc gia (NIFC) vao ndm 2014, véi vai tro nghién cieu vién tai Phong Pam bdo Chat hrong. Nam
2015, bdo cdo vién chuyén sang Khoa Nghién ciru va Phdt trién. Nam 2021, bdo cdo vién dwge diéu chuyén sang khoa
Doc hoc va Di nguyén, voi vi tri Nghién ciru vién, chiec vu Phu trach Khoa. Nghién cuu chinh cua bdo cao vién bao
gom sang loc ngd dc thwe phdm, phan tich cdc chit gdy é nhiém héa hoc trong thwe pham, nwée, thire dn chan nudi
va cde mau vit khdc, ciing nhw danh gid nguy co lién quan dén cdc chat gay é nhiém héa hoc. Véi kinh nghiém tich
liiy qua qud trinh hoat dong khoa hoc, bdo cdo vién da cé nhimg déng gop nhat dinh vdo linh viee an toan thwe pham
va dée chit hoc thuc phcfm.
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Improving PCR techniques for detection of Z/s/eria sp. in raw milk

Duong Le Dieu Hang!, Tran Huu Phong'2, Pham Bao Yen3, Nguyen Hong Minh !2*
! Faculty of Biotechnology, Chemistry and Environmental Engineering, Phenikaa School of Engineering,
Phenikaa University, Hanoi, Vietnam
2Bioresource Research Center, Phenikaa School of Engineering, Phenikaa University, Hanoi, Vietnam
3Key Laboratory of Enzyme and Protein Technology (KLEPT), VNU University of Science, Hanoi, Vietnam
Abstract

Given the increasing concern over the potential of Listeria spp. to cause serious foodborne illnesses, this study
was conducted to develop a rapid and accurate method for detecting their presence using PCR. Such an approach
could contribute to improved food safety monitoring. To provide an objective basis for comparison, Listeria strains
were isolated from commercially available food samples. The isolates were characterized and described based on
morphological, biochemical, and physiological traits to assess their similarity to the Listeria genus. The isolate with
the highest similarity was identified through sequencing, and its genomic DNA, together with that of Listeria
monocytogenes, was used as a template for PCR amplification targeting the /ly, iap, and prfA genes. PCR conditions
were optimized to ensure both efficiency and specificity. Results showed that the isolated strain did not carry the
virulence gene Aly, unlike the L. monocytogenes reference strain, while functional iap and prf4 genes were present.
These findings highlight the potential for future research aimed at distinguishing between pathogenic and non-
pathogenic Listeria strains in food products.

Keywords: Listeria sp.; PCR detection,; foodborne pathogens; gene-specific primers; molecular diagnostics, raw
milk.

Phat trién ky thuat PCR dé phat hién L/steria sp. trong siia tuci nguyén liéu

Duong Lé& Di¢u Hing', Tran Hiru Phong'2, Pham Bio Yén®, Nguyén Hong Minh 2
! Khoa Céng nghé Sinh hoc, Héa hoc va Ky thudt méi truong, Truong K3 thudt Phenikaa,
Dai hoc Phenikaa, TP. Ha N¢i, Viét Nam
2Trung tam nghién ciru nguon gen, Tm’(mg Ky thudt Phenikaa, Dai hoc Phenikaa, TP. Ha N¢i, Viét Nam
3Phong thi nghiém trong diém cong nghé Enzym va protein, Trwong Dai hoc Khoa hoc T nhién,
DBai hoc Quoc gia Ha N¢i, TP. Ha N¢i, Viét Nam
Tom tiit

Duya trén kha ning gdy cac bénh nguy hiém cta nhom vi khuan Listeria sp. qua thuc pham dang ngay cang
dang lo ngai, nghiém ctru nay thuc hién nham muc dich c6 thé phat hién va kiém tra nhanh, chinh x4c sy c6 mit cua
chung bang k§ thuat PCR. Tir d6 ¢6 thé mé ra thém co hodi cho qua trinh kiém soét an toan vé sinh thyc phim hién
nay. Trong qua trinh thuc hlen ngh1en ctru, dé c6 thé co nhitng so sanh khach quan chung t6i d tién hanh phan 1ap
cac chung Listeria tir cac mau thyuc pham trén thi truong. Cac chung nay duoc kiém tra va mo ta dua trén cac dic diém
cu thé vé hinh thai, sinh hoa sinh 1y dé kiém tra mirc d6 twong dong véi chi Listeria. Chung c6 mirc d¢ tuong dong
nhit dugc dinh danh giai trinh tu va sir dung DNA genome lam khuon méu cho phan tmg PCR cung vi DNA genome
ctia ching Listeria monocytogenes dé kiém tra do dic hiéu cua cac cip moi dbi voi gen hly, iap va prf4. Piéu kién
ctia phan tng dugc t6i ru hoa dé dam bao hiéu suét va do dic hiéu, két qua cho thdy ¢ chung phan 1ap khong co gen
doc luc hly gibng nhu chung chuin Listeria monocytogenes du van c6 mit gen chtc ning iap va prf4. Qua d6 mé ra
mot huéng nghién ctru tiép theo vé trién vong phat hién dugc ching Listeria giy nguy hiém va khong gy nguy hiém

khi ¢6 mit trong thuc phdm.

Tir khéa: Listeria sp.; phat hién bang PCR; vi khudn gdy bénh qua thue phdam; moi ddc hiéu gen; chan dodn phdn
tir, sita chira tiét trung.

* Corresponding author: Nguyen Hong Minh (E-mail: minh.nguyenhong@phenikaa-uni.edu.vn )
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Lé Dwong Diéu Hing

Khoa Cong nghé Sinh hoc, Hoéa hoc va Ky thuat Méi truong,
Truong Pai hoc Phenikaa

Faculty of Biotechnology Chemistry and Environmental

Engineering, Phenikaa University .
)

Ms. Dieu Hang Duong Le is currently a final-year biotechnology student at the Faculty of Biotechnology
Chemistry and Environmental Engineering, Phenikaa University, with a strong academic focus on food safety,
microbiology, and the application of biotechnology in quality control and risk assessment of food products. Despite
being at the early stage of a scientific career, she actively engaged in various research projects at the faculty and
university levels, concentrating on the investigation of foodborne microorganisms, the development of rapid analytical
techniques, and the evaluation of contamination risks in food systems.

Alongside academic research, she has also participated in university-level innovation and entrepreneurship
competitions, as well as creative project initiatives under EPICS. Through these activities, she has contributed to
projects that leverage biotechnology to develop practical solutions, such as PCR-based microbial detection models,
improved quality control workflows, and the potential integration of biosensor technology for food safety monitoring.
These interdisciplinary experiences have strengthened her analytical thinking, teamwork skills, and ability to approach
scientific problems through multi-dimensional perspectives.

At this scientific conference, she is attending as a student delegate, bringing a youthful, research-driven mindset
and genuine enthusiasm for contributing to discussions in biotechnology and food safety. She hopes to expand
academic connections, learn from experienced researchers, and continue advancing research directions that support
the enhancement of food quality and safety within the community.

Duwong Lé Diéu Hang hién la sinh vién nam cudi nganh Céng nghé sinh hoc tai Khoa Cong nghé Sinh hoc,
Hoa hoc va Ky thudt Moi trwong, Truong Dai hoc Phenikaa, voi dinh hwong hoc thudt manh mé trong Ilinh vuc an
toan thiee pham, vi sinh vit hoc va iing dung céng nghé sinh hoc trong kiém sodt chdt lwong va danh gid riii ro doi
véi san pham thiec phtfm Du dang égiai doan dau ciia con dwong nghién ciru khoa hoc, ¢é da tich cuc tham gia nhiéu
dé tai nghién cibu & cdp khoa va cdp trwong, tdp trung vao nghién civu vi sinh vt gay bénh qua thiee pham, phat trién
cdc ky thudt phan tich nhanh va dénh gid nguy co 6 nhiém trong hé thong thuc pham

Bén cagnh hoat dong nghién cuu hoc thudt, co con tham gia cdc cudc thi doi méi sang tao va khoi nghiép ccfp
truong, ciing nhu cac dy dn sang tao thuéc chuwong trinh EPICS. Thong qua nhiing hoat dong nay, co da dong gop
vao cac dy dan #ng dung cong nghé sinh hoc dé phat trién cdc gidi phdp thiee tién nhw mé hinh phat hién vi sinh vit
bang PCR, cdi tién quy trinh kiém sodt chat lwong va tiém ning tzch hop cong nghé cam bién sinh hoc trong gidm sdt
an toan thyc pham thmg trai nghlem lién nganh nay da ciing cé tw duy phan tich, kj niang lam viéc nhém va kha
ndng tiép can van dé khoa hoc tir nhiéu géc dg khéc nhau.

Tai hoi nghi khoa hoc lin nay, co tham dy voi vai tro dai biéu sinh vién, mang dén mét goc nhin tré trung,
dinh huong nghién cteu va tinh than nhiét huyét trong viée dong gop cho cdc thao ludn vé cong nghé sinh hoc va an
toan thu'cpham C6 hy vong c6 thé mo réng két noi hoc thudt, hoc héi tir cac nha nghlen ctru giau kinh nghlem va tiép
tuc theo dudi cdc hidng nghién ciru g6p phan nang cao chat lwong va an toan thwe pham trong céng dong.
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Machine learning hased on UV-Vis full spectra for the simultaneous determination of
curcumin, demethoxycurcumin, hisdemethoxycurcumin in Curcuma longa L

Nguyen Ha Anh!, Nguyen Thi Van Anh!, Nguyen Duc Phong?, Nguyen Duc Thanh?*
VietNam University of Traditional Medicine and Pharmacy, Hanoi, Vietnam
2 TRAPHACO joint stock company, Hanoi, Vietnam
3Vietnam Military Medical University, Hanoi, Viet Nam
Abstract

This study has developed an rapid and simple method based on the UV-Vis full spectra coupled with machine
learning for the simultaneous determination of curcumin, demethoxycurcumin and bisdemethoxycurcumin in turmeric
rhizomes. The UV-Vis spectral data and HPLC quantification results of the individual components from 55 turmeric
rhizome samples were utilized for model development and training. Analogous data matrices from an independent set
of 24 samples were used for external validation of the developed models. Four machine learning models were
investigated, comprising two linear multivariate regression algorithms: principal component regression — PCR and
partial least squares regression — PLSR, two non-linear multivariate regression algorithms artificial neuron network -
ANN and random forest - RF. The results demonstrated that the linear multivariate regression models exhibited
superior analytical performance. Specifically, PCR yielded a coefficient of determination (R?) of 0,957 — 0,982 and a
root mean square error (RMSE) of 3,086 — 1,295, while PLSR achieved an R? 0f 0,956 — 0,979 and an RMSE of 3,116
—1,139. This study confirms the feasibility of rapidly and simultaneously quantifying curcumin, demethoxycurcumin,
bisdemethoxycurcumin in turmeric rhizomes using UV-Vis spectral data coupled with either PLSR or PCR models,
offering a potentially efficient alternative to conventional methods.

Keywords: machine learning, UV-Vis, Curcumin, turmeric

Két hop hoc may va dii liéu phd UV-Vis toan phan dinh lugng dong théi Curcumin,
Demethoxycurcumin, Bisdemethoxycurcumin trong Nghé Curcuma longa L

Nguyén Ha Anh!, Nguyén Thi Van Anh!, Nguyén Pirc Phong?, Nguyén Dirc Thanh?
IHoc vién Y Dugc hoc ¢é truyén Viét Nam. Ha Noi, Viét Nam
2Céng ty ¢é phan TRAPHACO, Ha Ngi, Viét Nam
3Hoc vién Qudn Y, Ha Néi, Viét Nam
Tom tit

Nghién ciru nay da phat trién phuong phap phan tich nhanh, don gian dua trén dit liéu phd UV-Vis toan phan
két hop v6i hoc may dé xac dinh dong thoi cac curcuminoid bao gém curcumin, demethoxycurcumin va
bisdemethoxycurcumin trong than r& nghé vang. Dir liéu phd UV-Vis va két qua dinh luong timg thanh phan bang
phwong phap HPLC cua 55 mau than ré nghé vang duogc st dung dé xay dung va hudn luyén mé hinh, cdc ma tran
tuong ty ctia 24 mau dugc sir dung dé danh gia do chinh xéc cua cac mo hinh. Khao sat st dung bdn mé hinh hoc may
gdm 2 thuat toan hdi quy da bién tuyén tinh: hdi quy thanh phan chinh — PCR va hdi quy binh phwong t6i thiéu ting
phan - PLSR, 2 thuat toan hdi quy da bién phi tuyén: mang no ron nhén tao - ANN va rimg ngau nhién - RF. Két qua
cho thdy mé hinh hdi quy da bién tuyén tinh cho kha ning phén tich tdt, thuét toan PCR c6 hé sb twong quan R2 =
0,957 — 0,982 , cin béc hai sai s6 toan phuong trung binh RMSE = 3,086 — 1,295 va thuat toan PLSR c6 R?> = 0,956 —
0,979, RMSE = 3,116 — 1,139. Nghién ctru nay khang dinh dit liéu phd UV-Vis va mé hinh PLSR hoic PCR c6 thé

dinh luong ddng thoi curcumin, demethoxycurcumin, bisdemethoxycurcumin trong nghé mot cach nhanh chong.

Tir khoa: Hoc may, UV-Vis, curcumin, nghé.

* Corresponding author: Nguyen Duc Thanh (E-mail: nguyenducthanh@vmmu.edu.vn )
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Nguyén Ha Anh

Hoc vién Y Duoc hoc ¢b truyén

Vietnam University of Traditional Medicine and
Pharmacy

From July 2023 to July 2024, I participated as a research member in a project on Detection and classification
of orange juice products based on chemical composition analysis and spectral data combined with machine learning,
led by PhD student Dr. Nguyen Duc Thanh.

From July 2024 to July 2025, I carried out an undergraduate thesis on Building a model to determine the
contents of three curcuminoids in turmeric rhizomes (Rhizoma Curcumae longae L., Zingiberaceae) using UV-Vis
absorption spectroscopy combined with multivariate regression algorithms, under the supervision of MSc. Nguyen
Thi Van Anh.

Tir thang 7/2023 dén thang 7/2024, Ha Anh tham gia véi vai tro thanh vién nghién civu trong dé tai “Phdt hién
va phdn logi cdc san pham niede cam dwa trén phan tich thanh phan héa hoc va dit liéu phé két hop véi thudt todn
hoc méy”, do NCS. Nguyén Pirc Thanh chii tri.

Tir thang 7/2024 dén thang 7/2025, Ha Anh thiee hién khéa ludn tot nghiép véi dé tai “Xay dung mé hinh xdc
dinh ham lwong ba hop chdt curcuminoid trong than ré nghé (Rhizoma Curcumae longae L., Zingiberaceae) bang
quang phoé hdp thu UV-Vis két hop véi cdc thudt todn hoi quy da bién”, dwdi sw hwéng dan ciia ThS. Nguyén Thi Vin
Anh.
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Identification of some probiotic hacterial strains from the genus Laclebhacillus using
molecular biology methods

Dang Thi Thu Hien", Pham Thi Minh Tam, Le Khanh Truc Diem, Tran Viet Hung, Nguyen Thanh Ha
Institute of Drug Quality Control Ho Chi Minh
Abstract

The use of probiotic preparations is becoming increasingly widespread, leading to a growing need for quality
control of the microorganisms in these products. Traditional identification methods have limitations in specificity,
particularly for multi-strain formulations. This study aimed to develop and evaluate a molecular identification
procedure for common Lactobacillus strains found in probiotic products, including L. acidophilus, L. plantarum, L.
rhamnosus, L. brevis, L. paracasei, L. bulgaricus, and L. fermentum. The experimental research was conducted at
the Microbiology Department of the Ho Chi Minh City Institute of Drug Quality Control (2023-2024). Total DNA
was extracted from reference strains and several commercial probiotic products. Characteristic gene segments were
amplified using PCR with species-specific primer pairs, and the PCR products were analyzed by agarose
electrophoresis. Some samples underwent 16S rDNA sequencing, with results cross-referenced against the NCBI
database for verification. The procedure was evaluated based on its specificity, repeatability, and applicability to real-
world samples. The results showed that all seven target species were accurately identified, yielding PCR products of
characteristic sizes: L. paracasei (106 bp), L. bulgaricus (450 bp), L. fermentum (191 bp), L. acidophilus (271
bp), L. rhamnosus (330 bp), L. brevis (127 bp), and L. plantarum (248 bp). No non-target amplification was
observed, confirming the high specificity of the primer sets. The procedure demonstrated good repeatability and was
successfully applied to commercial probiotic products, yielding results consistent with their labeled composition. The
established molecular identification procedure proves to be feasible, accurate, and reliable, demonstrating particular
usefulness for quality control testing of multi-strain probiotic preparations.

Keywords: Lactobacillus, molecular identification, probiotic, specific PCR, 16S rDNA.

Dinh danh mét sé chiing vi khuan probiotic thudc chi Lactebacillus hang
phuong phap sinh hoc phan ti

Ping Thi Thu Hién, Pham Thi Minh Tam, Lé Khanh Tric Diém, Trin Viét Hung, Nguyén Thanh Ha
Vién Kiém nghiém thuéc thanh phé Ho Chi Minh
Tom tit

Viée st dung cac ché phim probiotic ngay cang phd bién, kéo theo nhu cau kiém soat chit lwong vi sinh vt
trong san phém. Céc phuong phap dinh danh truyén théng con han ché vé d6 dic hiéu, dic biét dbi véi ché phém da
chang. Nghién ctru nay nham xay dung va danh gia quy trinh dinh danh phén tir cho cac ching Lactobacillus thuong
gap trong san phdm probiotic, gdm L. acidophilus, L. plantarum, L. rhamnosus, L. brevis, L. paracasei, L. bulgaricus
va L. fermentum. Nghién ctru thyc nghiém dugc tién hanh tai Khoa Vi sinh, Vién Kiém nghiém thudc thanh phé Hb
Chi Minh (2023-2024). DNA tong s dugc tach chiét tir chiing chuan va mot sé ché pham probiotic thuong mai. Cac
doan gene dic trung duoc khuéch dai bang PCR véi cip mdi didc hiéu cho timg loai; san pham PCR duoc phén tich
bing dién di agarose. Mot s6 mau dugc giai trinh tw 16S rDNA va ddi chiéu co s dir liéu NCBI nhim xé4c nhan két
qué. Quy trinh dugc danh gia thong qua d¢ ddc hiéu, do lap lai va kha niang dp dung trén mau thuc té. Két qua cho
thiy ca bay loai muyc tiéu déu duoc dinh danh chinh xac, véi kich thudc san pham PCR dic trung: L. paracasei (106
bp), L. bulgaricus (450 bp), L. fermentum (191 bp), L. aczdophllus (271 bp), L. rhamnosus (330 bp), L. brevis (127
bp) va L. plantarum (248 bp). Khong ghl nhan hién tuong khuéch dai ngoai myc tiéu, khing dinh d6 dic hiéu cao cua
cac cap moi. Quy trinh ¢ do lap lai t6t va duoc ap dung thanh cong trén san pham problotlc thuong mai, cho két qua
phu hop véi thanh phan ghi nhan. Quy trinh dinh danh phan ti dugc xay dung cho thay tinh kha thi, chinh xac va tin

cély, ddc biét hitu ich trong kiém nghiém chat lugng cac ché phiam probiotic da chung.

Tir khoa: Lactobacillus, dinh danh phan tu, probiotic, PCR ddac hiéu, 16S rDNA.

*Corresponding author: Dang Thi Thu Hien (E-mail: thuhien.vknt@gmail.com )
49



mailto:thuhien.vknt@gmail.com

Hoi thao quéc t& “Ung dung danh gia nguy co hoa hoc va vi sinh trong dam bao an toan thic pham”
International Conference on Chemical and Microbiological Risk Assessment for Food Safety

Msc. Ping Thi Thu Hién

Vién Kiém nghién Thudc Thanh phé Ho Chi Minh

Institute of Drug Quality Control Ho Chi Minh City — Ministry
of Health, Viet Nam

I began my scientific research career in 2014 with a focus on constructing self-inducible promoters in Bacillus
subtilis. Since 2018, I have been working as an Analyst at the Department of Microbiology, Institute of Drug Quality
Control Ho Chi Minh City — Ministry of Health. During my professional work, I have participated in several research
activities and have authored or contributed to multiple scientific publications, including:

Publications & Scientific Reports: Overview of the application of next-generation sequencing (NGS) in SARS-
CoV-2 (nCoV) research, Journal of Pharmacy, Issue 03/2020; Eco-friendly copper nanoparticles embedded cellulose
aerogel from corn husk with robust antibacterial and catalytic reduction performance, International Journal of
Biological Macromolecules, Volume 310, Part 2, 2025; Scientific report: Hereditary cancer screening using NGS
technology, Conference on New Approaches in Cancer Diagnosis and Treatment — Research and Development of
Cancer Therapeutics in Vietnam, 2024.

Research Projects Participated In: Construction of positive-control plasmids for detecting Staphylococcus
aureus enterotoxins (sea, seb, sec, sed, see) using Multiplex PCR; Investigation of antibiotic and colistin resistance
models of Salmonella spp. isolated from pediatric diarrheal patients in southern Vietnam; Isolation and identification
of microorganisms residing in used helmet inner linings using MALDI-TOF; Evaluation of the antibacterial and
antifungal effectiveness of helmet-spray formulations containing silver nanoparticles; Development of molecular
procedures for the identification and biodiversity assessment of Cordyceps militaris; Development of molecular
identification protocols for probiotic bacteria belonging to the genus Lactobacillus in multi-strain probiotic products
using species-specific primers.

T6i bt dau hoat dong nghién ciru khoa hoc tir nam 2014 véi hudng nghién civu vé tao dong promoter tir cam
vng trén Bacillus subtilis. Tir nam 2018 dén nay, téi la kiém nghiém vién tai Khoa Vi sinh — Vién Kiém nghiém Thudc
TP. Ho Chi Minh — B¢ Y té. Trong qud trinh cong tdc, t6i tham gia nghién civu da thiee hién va cong bo mot s6 cong
trinh khoa hoc, bao gom:

Céng bé & Bdo cdo khoa hoc: Tong quan vé irng dung ky thudt gidi trinh tw gen thé hé méi (NGS) dé nghién
citu Covid-19 (nCoV), Tap chi Dugc hoc, s6 03/2020; Eco-friendly copper nanoparticles embedded cellulose aerogel
from corn husk with robust antibacterial and catalytic reduction performance, International Journal of Biological
Macromolecules, Volume 310, Part 2, 2025.; Bdo cdo khoa hoc: “Tam sodt ung thi di truyén bang cong nghé NGS”,
Hoi nghi Tiép cdn cong nghé méi trong chdn dodn va diéu tri ung thie - Nghién ciru phdt trién thudc diéu tri ung thie
tai Viét Nam, nam 2024

Tham gia cdc dé tai nghién ciru: Tao dong plasmid chimg dwong phdt hién cdc enterotoxin sea, seb, sec, sed,
see ciia Staphylococcus aureus bang Multiplex PCR; M6 hinh khang khang sinh va Colistin ciia Salmonella spp. Phén
lap tir bénh nhi tiéu chay tai khu viec phia nam Viét Nam; Phan lap va dinh danh vi sinh vat cw tru trong lop 1ot mii
bao hiém di qua sir dung bang MALDI-TOF; Khdo nghiém hiéu qud khdng khudn, khang nam ciia dung dich xit mii
bao hiém ¢6 chira Nano Bac,; Xdy dung quy trinh dinh danh va danh gia da dang sinh hoc ciia ndm Péng tring ha
thao bang phirong phdp sinh hoc phdn tir; Xdy dwng quy trinh dinh danh cdc ching vi khudn probiotic thude chi
Lactobacillus bang phwong phdp sinh hoc phdn tir véi cdc cdp moi déc hiéu trong cdc san pham probiotic da ching.
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Evaluation of Nitrite (NO,") content in street food (processed meat)
and its exposure to human

Nguyen Thi Phuong Mai'*, Dinh Thi Diu!, Duong Thi Hanh2, Pham Thi Khuyen'
! Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi, Viet Nam
2 Institute of Science and Technology for Energy and Environment, Vietnam Academy of Science

and Technology, Hanoi, Vietnham
Abstract

Processed meats, known for their delicious flavors and convenience, have become a popular choice in the daily
diet of young people. Food additives, such as nitrite (NO;"), are added to processed to preserve food quality over a
period. However, high nitrite levels in food can pose health risks due to their potential to form carcinogenic
nitrosamines. Therefore, this research aims to evaluate the nitrite content in frequently consumed food in streets that
are consumed by young people in Hanoi. The results show that the mean NO:™ content ranges from 1.0 to 25.5 mg/kg,
with the highest average nitrite content found in Chinese sausages, followed by sausages. The average NO2~ content
in meatballs, grilled seafood cake, tofu, and cartilage sausages is below 3.1 mg/kg. These values are lower than the
permissible limits according to the Vietnamese Ministry of Health and the U.S. Food and Drug Administration (FDA)
(200 mg/kg). The health risk assessment indicates that intake of nitrite is 0.055 mg/kg b.w/day, indicating based on
this estimate, no consumers exceeded the Acceptable Daily Intake (ADI) of nitrite of 0.07 mg/kg b.w/day

Keywords: NO., processed meats, food street, health risk.

Danh gia ham lugng Nitrite (NO,) trong thuc pham dudng phé (thit ché bién) va
udc tinh phoi nhiém déi véi con ngudi

Nguyén Thi Phwong Mai' , Pinh Thi Diju', Dwong Thi Hanh?, Pham Thi Khuyén'
1 Khoa Moi truong, Truong DPai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi, Ha N¢i, Viét Nam
2 Vién Khoa hoc cong nghé Nang luong va Méi truong, Vién Han lam Khoa hoc va Cong nghé Viét Nam,
Ha Noi, Viét Nam
Tom tit

Cac san phém thit ché bién san, co huong vi ngon va tién lgi, da tré thanh lya chon phé bién trong khéu phén
an hang ngay gidi tré. Chat phy gia thuc phdm nhu nitrite (NO2") duoc thém vao san pham thit ché bién dé duy tri
chét lwong thyc phim trong mot khoang thoi gian. Tuy nhién, ham lwong cua nitrit cao trong thyc pham ¢ gy rui ro
dbi véi strc khoe con ngudi do chiing ¢6 kha ning hinh thanh chét nitrosamine — chit gay ung thu. Vi vay, nghién ctru
nay nham danh gia ham lugng nitrite trong cac loai thit ché bién duogc tiéu thu ¢ duong phd va duoc gidi tré & Ha
Noi tiéu thu. Két qua cho thay, ham luong NO;™ trung binh dao dong tir 1,0 dén 25,5 mg/kg, trong d6, ham luong
NO; trung binh trong lap xudng c6 16n nhét, sau d6 1a xtc xich va n6ng d6 NO, trung binh thit vién , cha, dau hi,
doi sun < 3,1 mg/kg. Cac gié tri niy déu déu nam trong gidi han cho phép theo quy dinh cia B Y Té va quy dinh cua
Cuc Quan Iy Thuc phdm va Dugc pham Hoa Ky (FDA) (200mg/kg). Két qua danh gia rui ro sirc khoe cho thay, luong
tiéu thy nitrite hang ngdy trong san pham thit ché bién mua & dwdng phé 12 0,055 mg/kg-thé trong/ngay. Dya trén
ude tinh trén, khong c6 ngudi tiéu ding nao vuot quéa lugng tiéu thu hang ngay chap nhan dugce (ADI) cia nitrit 1a

0,07 mg/kg thé trong/ngay.

Tir khéa: NO, thit ché bién, thirc an dwong phé, rii ro sirc khoe

*Corresponding author: Nguyen Thi Phuong Mai (Email address: maintp@hus.edu.vn )
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Pham Thi Khuyén

Khoa Moi truong, Truong Pai hoc Khoa hoc Ty nhién,

Pai hoc Quéc gia Ha No6i, Ha Noi, Viét Nam

Faculty of Environmental Sciences, University of Science,
Vietnam National University, Hanoi, Viet Nam

Ms. Pham Thi Khuyen graduated with a degree in Food Science and Technology from University of Science
— Vietnam National University, Hanoi. During her studies, she was equipped with fundamental and specialized
knowledge in food chemistry, food microbiology, food safety, quality analysis, and food processing technology, along
with hands-on laboratory experience in sample preparation, analytical techniques, equipment operation, and data
analysis.

She conducted a scientific research project entitled “Evaluation of Nitrite (NO2") Content in Street-Vended
Processed Meat and Estimation of Human Exposure”, in which she was directly involved in sample collection, Nitrite
analysis, data processing, risk assessment, and report writing. Through this project, she developed strong research
thinking, analytical skills, and food safety assessment competence.

Currently, as a fresh graduate, she is working as a Quality Control (QC) staff member at Hagimex Joint Stock
Company, where she applies her professional knowledge to quality control and food safety management in real
production conditions.

Bdo cdo vién tot nghiép nganh Khoa hoc va Cong nghé Thuc phcfm tai Truong Pai hoc Khoa hoc Tw nhién —
Pai hoc Quéc gia Ha Ngi. Trong qud trinh hoc tdp, ¢é dy dwge trang bi cdc kién thire nén tang va chuyén sau vé héa
hoc thiec phdm, vi sinh thwc phdm, an toan thuee pham, phdn tich chdt leong va cong nghé ché bién thic pham, ciing
véi kinh nghiém thiee hanh trong phong thi nghiém vé chudn bi mau, cac ky thudt phén tich, van hanh thiét bi va xir
Iy 56 liéu.

Cé da thuee hién mot dé tai nghién ciru khoa hoc véi tén goi “Danh gid ham lwong Nitrite (NOx') trong cdc sin
phdm thit ché bién ban rong va wéc tinh phoi nhiém ciia con ngieoi”, trong dé cé triee tiép tham gia vao qud trinh thu
thdp mau, phan tich nitrite, xir Iy s6 liéu, ddnh gid rii ro va viét bdo cdo. Théng qua dé tai ndy, cé da phat trién tw
duy nghién ciru, ky ndng phan tich va nang luc danh gid an toan thwe pham.

Hién nay, voi tw cach la sinh vién moi ra truong, cé dang lam viéc tai vi tri nhan vién Kiém sodt chat lwong
(0C) tai Céong ty Cé phan Hagimex, noi ¢é dp dung kién thirc chuyén mén vdo céng tdc kiém sodt chat lwong va quan
Iy an toan thiee pham trong diéu kién san xudt thuc té.
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Application of Artificial Intelligence (Al) in durian safety and quality control: A "farm to
table" whole-chain management model

Hoang Trung Hieu!, Nguyen Manh Son', Nguyen Duc Phong?, Pham Huu Vang?,
Ta Thi Thao!", Nguyen Manh Ha!, Bui Xuan Thanh!
!Faculty of Chemistry, School of Natural Sciences, University of Natural Sciences - VNU, Hanoi, Vietnam
’Traphaco Joint Stock Company, Hanoi, Vietnam
SFaculty of Mathematics - Mechanics - Informatics, School of Natural Sciences, VNU, Vietnam
Abstract

Global food safety is facing many challenges due to the increasingly expanding supply chain, especially for
sensitive agricultural products such as durian. Traditional testing methods based on manual sampling and laboratory
analysis are often slow, have low coverage and are difficult to meet the needs of real-time monitoring. This study
synthesizes key applications of Artificial Intelligence (AI) to enhance durian safety and quality across the entire value
chain. Al is integrated with spectral data, machine vision, sensor networks, and blockchain technology to form an
intelligent control system. During the cultivation stage, deep learning algorithms combined with spectral data enable
early detection of pests and monitoring of chemical residues on durian trees. During the processing and sorting stages,
machine learning and hyperspectral imaging support non-destructive quality classification and identification of
intrinsic defects in fruits. In addition, Al combined with blockchain builds a transparent traceability platform, while
predictive models based on real-time sensor data estimate the risk of damage during cold transport. The overview
shows that Al helps overcome the limitations of traditional methods and promote a more proactive and adaptive food
safety management model.

Keywords: Al; food safety, from farm to table; durian; machine learning.

Ung dung tri tué nhan tao (AI) trong kiém soat an toan va chat luong sau riéng:
Mo hinh quan Iy toan chudi "tif nong trai dén ban an"

Hoang Trung Hiéu', Nguyén Manh Son', Nguyén Pirc Phong?, Pham Hiru Vang®, Ta Thi Thio!, Nguyén
Manh Ha!, Bui Xuin Thanh!
'Khoa Héa hoc, Truong Khoa hoc Ty Nhién; Dai hoc Khoa hoc Tu nhién- DHQGHN,
Ha Noi, Viét Nam
2Céng ty C6 Phan Traphaco, Ha Ngi, Viét Nam
3Khoa Todn - Co - Tin, Truong Khoa hoc Tu Nhién, Dai hoc Quéc gia Ha N¢i, Viét Nam
Tom tit

An toan thyc pham toan cau dang d6i mit voi nhiéu thach thire do chudi cung g ngay cang mé rong, dic biét
dbi voi cac nong san nhay cam nhu sau riéng. Cac phuong phap kiém tra truyén théng dua trén 1ay mau thu cong va
phéan tich phong thi nghiém thuong cham, d6 bao phu thip va kho dap ing nhu cau giam sat thoi glan thyec. Nghlen
clru nay tong hop cac img dung trong tAm cia Tri tué Nhan tao (AI) nham ting cudng an toan va chit lugng sau rleng
trong toan bd chudi gia tri. Al dugc tich hop voi dit liéu quang phd, thi giac may, mang cam bién va cong nghé chudi
khéi dé hinh thanh mot hé théng kiém so4t thong minh. Trong giai doan canh tac, thuét toan hoc sau két hop dit liéu
quang phd cho phép phat hién sém sidu bénh va theo doi du lwong hoa chat trén cy su riéng. O khau so ché — phan
loai, hoc may cung hinh énh siéu phé hd trg phan loai chét luwong va nhan dién khuyét tat noi tai cua trai theo phuong
phap khong phé hity. Bén canh d6, AI két hop chudi khéi xay dung nén tang truy xuit ngudn gdc minh bach, trong
khi cac mé hinh dy bao dua trén dit liéu cam bién thoi gian thuc u6e lwong nguy co hu hong trong qué trinh van
chuyén lanh. Tong quan cho thdy Al gitip vurgt qua han ché ctia phuong phép truyén thong va thiic ddy mo hinh quan

trj an toan thuc phdm chi dong, thich tmg hon.

Tir khéa: Al an todn thwc pham, tir néng trai dén ban an, sau riéng, hoc mady.

* Corresponding author: Ta Thi Thao (E-mail: tathithao@hus.edu.vn)
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Nguyen Manh Son is an undergraduate student in the Advanced Program of Chemistry at Vietnam National
University — University of Science, Hanoi. His research focuses on the application of artificial intelligence in analytical
chemistry, food safety, and natural product authentication. He has worked in several laboratories, including the Al—-
Analytical Chemistry Laboratory and the Institute of Natural Products Chemistry. Son’s work integrates machine
learning, spectroscopy, and computer vision for rapid and non-destructive analysis. He has co-authored multiple
papers in national and international conferences and journals, particularly on food adulteration detection and
chemometric classification. His interests span Al for Sciences, graph deep learning, and applied mathematics.

Nguyé~n Manh Son la sinh vién dai hoc thuéc Chuong trinh Tién tién nganh Hoa hoc tai Truong Pai hoc Khoa
hoc Tw nhién — Pai hoc Quéc gia Ha Noi. Nghién ctru cua anh tdp trung vao ung dung tri tué nhdn tao trong hoa
phdn tich, an toan thwc phdm va gidm dinh san pham t nhién. Anh da lam viéc tai nhiéu phong thi nghiém, bao goém
Phong thi nghiém AI-Hoéa phaén tich va Vién Hoéa hoc cdc Hop chit thién nhién. Céng viéc ciia Son két hop hoc may,
phé va thi gidc may tinh dé thue hién phén tich nhanh va khéng phd hiy. Anh dé dong tac gia nhiéu bai bdo tai cdc
hoi nghi va tap chi trong nuoc va quéc 16, ddc biét trong linh vuec phat hién gian Idn thuc phdm va phdn logi hoa hoc.
Méi quan tam ciia anh bao gom Al trong khoa hoc, hoc sdu trén do thi va todn iing dung.
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Development of a modular light-up aptamer platform for selective fluorescence
detection of Chloramphenicol

Nguyen Thu Huyen!, Tran Thi Uyen Trang!, Mai Thuy Linh',
Pham Thanh Hien?, Pham Thi Ngoc Mai', Pham Gia Bach!"
! Faculty of Chemistry, University of Science, Vietnam National University, Hanoi, Vietnam
2 Faculty of Biology, University of Science, Vietnam National University, Hanoi, Vietnam
Abstract

Chloramphenicol (CAP) is a broad-spectrum antibiotic banned in food-producing animals due to its serious
health risks, yet it continues to be illicitly used, particularly in aquaculture. Existing detection methods, such as LC-
MS/MS, offer high sensitivity but are limited by their cost and operational complexity. Here, we report a label-free,
fluorescence “light-up” aptamer sensor (S-CAP) for the rapid and sensitive detection of CAP. This modular sensor
couples a CAP-binding aptamer with a sulforhodamine B (SRhB)-responsive aptamer through a rationally engineered
transducer domain. Upon CAP binding, a structural rearrangement enhances SRhB fluorescence, generating a
quantifiable signal. The sensor achieved a detection limit of 0.77 nM, with high specificity over other antibiotics.
Validation in spiked shrimp and aquaculture water demonstrated recovery rates of 62.7—-107.8% with relative standard
deviations below 15%, and strong agreement with LC-MS/MS. This robust, cost-effective platform offers promising
potential for routine CAP monitoring in food safety and environmental screening, especially in resource-constrained
settings.

Keywords: Fluorogenic aptamer, Chloramphenicol, Light-up Fluorescence, Modular aptasensor, Label-free
biosensor.

Phat trién nén tang aptamer phat quang dé phat hién chon loc Chloramphenicol trong
mau thuc pham

Nguyén Thu Huyén', Tran Thi Uyén Trang', Mai Thuy Linh’,
Pham Thanh Hién?, Pham Thi Ngoc Mai', Pham Gia Bach'
! Khoa Héa hoc, truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qu(jc gia Ha Ngi, Vietnam
2 Khoa Sinh hoc, truong BPai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha N¢i, Vietnam
Tom tit

Chloramphenicol (CAP) 1a mot khang sinh phd rong bi cAm str dung trong dong vat san xut thuc pham do cac
nguy co nghiém trong dbi véi sirc khoe. Tuy nhién, CAP van bj sir dung bat hop phép, dic biét trong nudi trong thity
san. Cac phuong phap phat hién hién nay nhu LC-MS/MS c6 d6 nhay cao nhung bi han ché boi chi phi 16n va yéu
cdu van hanh phtrc tap. Trong nghién ciru nay, chung toi phat trién cam bién aptamer huynh quang “phat sang” khong
gan nhin (S-CAP) dé phat hién nhanh va nhay CAP. Hé cam bién mo-dun nay két hop aptamer nhan biét CAP véi
mot aptamer dap tmg sulforhodamine B (SRhB) thong qua mot mién chuyén déi duge thiét ké hop 1y. Khi CAP gén
vao aptamer, sy tai sip xép céu tric lam ting cuong tin hiéu huynh quang ctia SRhB, tao ra tin hiéu dinh luong duoc.
Cam bién dat gidi han phat hién 0,77 nM va thé hién do chon loc cao so véi cac khang sinh khac. Kiém ching trén
mAau tdm va nude nudi thiy san duoc spike CAP cho thdy hidu suit thu hdi 62,7-107,8% véi do 1éch chuén twong ddi
dudi 15%, dong thoi ¢ sy twong dong tot véi LC-MS/MS. Nén tang bén viing va chi phi thip nay hira hen tiém ning
16n cho viéce giam sat CAP thuong quy trong an toan thyuc phém va sang loc moi truong, dac biét tai cac diéu kién han

ché ngudn lyec.

Tir khéa: Aptamer phdt huynh quang, chloramphenicol, light-up fluorescence, cam bién aptamer mé-dun, cam bién
khéng gdn nhan

*Corresponding author: Pham Gia Bach (E-mail: phamgiabach@hus.edu.vn )
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Huyen is currently a fourth-year student at University of Science (VNU-HUS), majoring in Chemistry
(Advanced Program) working under the supervision of Dr. Pham Gia Bach. Her research focuses on fluorescence-
based analytical methods, particularly the development of a fluorescence light-up aptamer (FLAP) system for
detecting chloramphenicol (CAP) in food samples and the design of red-emitting carbon quantum dots (CQDs) for
paper-based sensing platforms.

Beyond the class, she has actively pursed international academic opportunities. She participated in the PKU
M-Talents Summer School at Peking University, China, and joined the TEEP Internship program at Chung Cheng
University in Taiwan, organized by the Ministry of Education of Taiwan. These experiences have strengthened her
interest in interdisciplinary research and prepared her for future studies and collaborations in the field of chemistry
and biosensing

Hién nay, Huyén la sinh vién nam tw nganh Hoa hoc (chwong trinh Tién tién) tai Triwong Pai hoc Khoa hoc
Ty nhién — PHOG Ha Ngi (VNU-HUS), duéi sw hwéng dan ciia TS. Pham Gia Bdach. Hudng nghién ciru ciia Huyén
1Gp trung vao cdc phwong phdp phan tich dia trén hupnh quang, ddc biét la phat trién hé thong fluorescence light-up
aptamer (FLAP) dé phdt hién chloramphenicol (CAP) trong madu thwc pham va thiét ké cdc cham heong tir carbon
phdt xa @6 (CODs) g dung cho cam bién trén nén gidy.

Ngodai gio hoc trén 16p, Huyén tich cue tham gia cac hoat dong hoc thudt quéc té. Huyén timg tham di chwong
trinh PKU M-Talents Summer School tai Pai hoc Béc Kinh (Trung Qu(jc) va chuwong trinh thyc tap TEEP tai Pai hoc
Chung Cheng (Pai Loan) do B¢ Gido duc Pai Loan t6 chirc. Nhitng trai nghiém nay dd ciing cé niém dam mé nghién
ciu lién nganh va gitip Huyén chudn bi tot hon cho cdc dinh hiedng hoc tdp va hop tac nghién ciru trong twong lai
trong linh viee hoa hoc va cam bién sinh hoc.
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Development of molecularly imprinted polymers for the selective adsorption and
preconcentration of Auramine 0 dye

Nguyen Thi Phuong Anh!, Tran Dong Duong!, Phan Thi Thanh Thuy!, Nguyen Tuan Minh! Luu Thi Huyen
Trang!, Vu Thi Trang?, Nguyen Thi Anh Huong!, Pham Thi Ngoc Mai'”
! Faculty of Chemistry, University of Science, Vietnam National University, Hanoi, Viet Nam
2 National Institute for Food Control (NIFC), Hanoi, Viet Nam
Abstract

For the selective adsorption and enrichment of Auramine O, this study effectively synthesized and
characterized molecularly imprinted polymers (MIPs) via precipitation polymerization of ethylene glycol
dimethacrylate (EGDMA) as a cross-linker and methacrylic acid (MAA) as a functional monomer. SEM, EDS and
FT-IR characterization verified the formation of imprinted cavities designed for Auramine O recognition. A
mesoporous structure with an average pore diameter of 7.334 nm, a large pore volume (0.6166 cm? g™'), and a high
specific surface area (336.31 m? g'!) were determined by nitrogen adsorption—desorption analysis, enabling improved
adsorption performance. Adsorption studies demonstrated a maximum capacity (qmax) of 125.521 mg g™', with high
selectivity toward Auramine O relative to structurally similar dyes and minimal suppression from electrolytes.
Additionally, by optimizing the extraction process, an enrichment factor of 50 was achieved. The MIPs demonstrated
remarkable reusability by retaining the high adsorption and desorption efficiencies over up to five cycles. Applying
the proposed method on bamboo shoot samples, the recoveries ranged from 78.45% to 96.87%, with relative standard
deviations below 7%. These results exhibit the method's suitability and robustness for the sensitive, selective detection
of prohibited dyes in complex food matrices, highlighting its potential for routine food safety monitoring and
regulatory compliance.

Keywords: Molecularly imprinted polymers, Auramine O quantification, selective adsorption, efficient enrichment,
bamboo shoots.

Phat trién polyme in dau phan t& dé hap phu chon loc va lam giau
thudc nhudm Auramine 0

Nguyén Thi Phwong Anh’, Trin Pong Duong', Phan Thi Thanh Thity', Nguyén Tudn Minh’, Luwu Thi Huyén
Trang', Vii Thi Trang?, Nguyén Thi Anh Hwong', Pham Thi Ngoc Mai'
! Khoa Héa hoc, Truong Dai hqc Khoa hoc Ty nhién, Pai hoc Quéq gia Hq Noi, Ha N¢i, Viét Nam
2 Vién Kiém nghiém An toan V¢ sinh Thuc pham Quoc gia, Ha N¢i, Viét Nam
Tém tdt

Dé hap phu va lam giau chon loc Auramine O, nghién ctru nay d tong hop va dic trung hiéu qua cac polyme
in ddu phan tir (MIP) thong qua phuong phap tring hop két tia, st dung ethylene glycol dimethacrylate (EGDMA)
lam tac nhén lién két chéo va methacrylic acid (MAA) lam monome chtc ning. Két qua dic trung bang SEM, EDS
va FT-IR xéc nhén sy hinh thanh cac hdc in ddu duoc thiét ké cho nhan biét Auramine O. Céu tric mao quan trung
binh véi kich thudce 16 7,334 nm, thé tich 15 16n (0,6166 cm* g™!) va dién tich bé mit riéng cao (336,31 m? g ') dwoc
xéc dinh bang phan tich hip phu—khir hip phu nito giup tang cuong kha néng hap phu. Céc nghién ctru hép phu cho
thay dung lugng cuc dai (qmax) dat 125,521 mg g, véi do chon loc cao dbi vor1 Auramine O so voi cac thu6c nhuom
co cau truc tuong tu va it bi anh huong boi dién giai. Ngoai ra, bang cach t6i wu quy trinh chiét, hé so lam giau dat
50. MIP cho thiy kha ning tai st dung vuot troi khi giit dugc hiéu sudt hdp phu va giai hip cao sau t6i da nam chu
ky. Khi 4 ap dung phuong phap dé xut cho mau mang, hiéu suat thu hoi dat tir 78,45% dén 96,87%, v6i do 1éch chuan
tuong d6i dudi 7%. Cac két qua nay chung mmh tinh phu hop va d¢ tin cay cia phuorng phap trong phat hién chon
loc, nhay cac thuéc nhudm bi cAm trong nén mau thuc phdm phirc tap, cho thiy tiém ning ing dung trong giam sat

an toan thuc phdm thuong quy va tuan tha quy dinh.

Tir khéa: Polyme in diu phén tir, dinh heong Auramine O, hdp phu chon loc, lam giau hiéu qud, méng.

*Corresponding author: Pham Thi Ngoc Mai (Email: m.t.n.pham@gmail.com)
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Faculty of Chemistry, University of Science, Vietnam National
University (HUS — VNU), Hanoi

Nguyen Thi Phuong Anh is a final-year student majoring in Pharmaceutical Chemistry at University of Science,
Vietnam National University. She is currently a researcher in the Analytical Chemistry Laboratory, where she has
gained experience in material synthesis, instrumental analysis, and the development of advanced analytical methods
for food safety and environmental monitoring. Her academic interests include molecular imprinting, nanomaterials,
and fluorescence-based sensing techniques. Phuong Anh is passionate about pursuing long-term research in analytical
chemistry and aims to contribute to the development of innovative, high-precision analytical tools. She hopes to further
her research journey in graduate studies and collaborative scientific projects.

Nguyé~n Thi Phwong Anh hién la sinh vién nam cuéi nganh Hoa Dugc tai Truong Pai hoc Khoa hoc Ty nhién
— Pai hoc Quéc gia Ha Noi. Co dang tham gia nghién ciru taiphdng thi nghiém Héa Phan tich, noi ¢é c¢é co hi tiép
cdn cde kj thudt tong hop vt liéu, phan tich cong cu va phdt trién phuong phdp phan tich phuc vu kiém nghiém an
toan thwe pham va méi truong. Hiedng quan tam hoc thudt ciia c6 bao gom polyme in ddu phan tir, vdt liéu nano va
cdc ky thudt cam bién dwa trén huynh quang. Phirong Anh mong muon tiép tuc con dwong nghién cieu 6 bdc hoc cao
hon va dong gop vao cdac dw an khoa hoc trong linh viec hoa phan tich.
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Study on the determination of ethylene oxide residues in selected dried fruit and
vegetable products collected in Hanoi using GG-MS/MS

Vu Hoang Lien Huong', Dinh Viet Chien'?", Pham Van Chien'?, Nguyen Khanh Hung',
Tran Thi Thanh Thao!, Nguyen Thi Anh Huong!, Le Thi Hong Hao'?
1 University of Science, Vietnam National University, Hanoi, Vietnam
2National Institute for Food Control, Hanoi, Vietnam
Abstract

Ethylene oxide (EtO) is a disinfectant compound prohibited in food due to its carcinogenicity, genotoxicity,
and reproductive toxicity, while its primary metabolite, 2-chloroethanol (2-CE), also poses potential health risks. This
study investigated the optimization of a gas chromatography-tandem mass spectrometry (GC-MS/MS) method for the
simultaneous determination of EtO and 2-CE in selected dried fruit and vegetable products. The analytical procedure
was optimized using a TG-WAX column (60 m x 0.32 mm % 1 um), a three-stage temperature program, splitless
injection, and acetonitrile as the extraction solvent. Samples were processed using the QUEChERS technique
combined with dispersive solid-phase extraction (d-SPE) clean-up employing a mixture of MgSOs, PSA, Cis, and
graphitized carbon black (GCB). The method validation demonstrated high specificity; calibration curves were linear
over the range of 10-200 ng/mL with correlation coefficients R? > 0.996; recoveries of EtO ranged from 94.8 to 111%
and 2-CE from 96.0 to 110% with good repeatability. The limits of detection (LOD) and quantification (LOQ) for
both EtO and 2-CE were 3.0 pg/kg and 10 pg/kg, respectively. The method was applied to analyze 15 dried fruit and
vegetable samples collected from various stores and supermarkets in Hanoi, Vietnam, in 2024. Results indicated that
EtO was not detected in any of the samples, whereas 2-CE was detected in six samples, with one sample exceeding
the LOQ. The total EtO levels in all detected samples were below the maximum residue limit (MRL) set by the EU
(0.02 mg/kg).

Keywords: EtO, 2-CE, CG-MS/MS, dried fruits and vegetables.

Nghién ciiu xac dinh du luong Ethylene oxide trong mét sé san pham rau qua kho thu
thap trén dia ban thanh phd Ha Néi bang phuong phap GC-MS/MS

Vii Hoang Lién Hwong!, Pinh Viét Chién'2, Pham Vin Chién'?, Nguyén Khanh Hung',
Tran Thi Thanh Thao', Nguyén Thi Anh Huong!, Lé Thi Hong Hao'?
!Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha N¢i, Ha No¢i, Viét Nam
2yién Kiém nghiém an toan vé sinh th@rcphcfm quéc gia, Ha Noi, Viét Nam
Tom tit

Ethylene oxide (EtO) 1 hop chat c6 tinh khir tmng bi c4m sir dung trong thuc pham do kha ning gay ung thu'
do6t bién gen va doc tinh sinh san, trong khi chit chuyén hoa chinh cia n6 1a 2- chloroethanol (2-CE) ciing. tiém an
nguy co anh huong sirc khoe. Nghién ciru nay khao sat diéu kién phuong phap sic ky khi ghép ndi khdi phd hai lan
(GC-MS/MS) dé xac dinh dong thoi EtO va 2-CE trong mot s san pham rau qua kho. Quy trinh phan tich dugc tdi
uu hoa véi cot TG-WAX (60 m x 0,32 mm x 1 um), chuong trinh nhiét ba giai doan, tiém mau khong chia dong va
dung mai chiét acetonitril. Mau duoc xir Iy bang ky thuat QuEChERS két hop 1am sach bang chiét phan tan pha rin
(d-SPE) sir dung hdn hop mubi MgSOs, bot PSA, Cis va GCB. Phuong phéap duoc thim dinh cho thiy d¢ dic hiéu
cao; duong chuan tuyén tinh trong khoang 10-200 ng/mL véi hé s6 twong quan R2 > 0,996; @6 thu hdi cua EtO trong
khoang 94,8 - 111% va ctia 2-CE tir 96,0 dén 110% v&i d6 lap lai tot. Gidi han phat hién (LOD) va giéi han dinh
lugng (LOQ) cuia ca hai chat EtO va 2-CE lan luot 1a 3,0 pg/kg va 10 ug/kg. Phuong phap da dugc ap dung phan tich
15 mAu rau qua kho thu thap tai mot s cira hang, si€u thi trén dia ban thanh phé Ha N¢i trong nam 2024. Két qua cho
thiy, khong phat hién dang EtO trong tit ca cac mau khao sat, trong khi c6 06 mau phat hién dang 2-CE va 01 miu
¢6 ham lwong 16n hon gi6i han dinh lugng. Ham luong EtO tdng sb trong tat ca cac mau phat hién déu thdp hon

ngudng gidi han ton du t6i da cho phép (MRL) ciia EU 1a 0,02 mg/kg.

Tir khoa: EtO, 2-CE, CG-MS/MS, rau qua kho

* Corresponding author: Dinh Viet Chien (E-mail: chiendv@nifc.gov.vn )
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Vii Hoang Lién Huwong
Truong Pai hoc Khoa hoc Ty nhién — Pai hoc Quéc gia Ha Noi
University of Science, Vietnam National University, Hanoi

Vu Hoang Lien Huong is a recent Pharmacology graduate from the University of Bath, UK, and a research
intern in Analytical Chemistry at the University of Science, Vietnam National University, Hanoi. Her academic
background covers cellular and molecular sciences, including immunology, regenerative medicine, and cancer-related
molecular mechanisms. She is currently expanding her knowledge in analytical chemistry, particularly detection
methods to support the safety and quality of food and pharmaceuticals. Her research experience has helped her build
a solid understanding in cell-based techniques, CE-C4D-based analysis, data handling, and scientific writing, enabling
her to integrate biological knowledge with analytical strategies. She hopes to pursue further research that advances
reliable detection technologies and helps improve public health and biomedical applications.

Vii Hoang Lién Hwong dd tot nghiép cir nhan Diwge Iy (Pharmacology) tir trwong Pai hoc Bath, Vieong quoc
Anh, va hién dang la thuc tdp sinh nghién ciru trong khoa Hod hoc phdn tich tai truong Dai hoc Khoa hoc Ty nhién,
Pai hoc Quoc gia Ha Néi. Cé dy dwoe dao tao trong cdc linh viee khoa hoc lién quan dén té bao va phan tir, bao gom
mién dich hoc, té bao géc va cdce co ché hoat dong cua thuéc trong ung thw. Hién tai, co6 mong muén dwoc mé rong
kién thikc trong linh viee hod phdn tich, ddc biét la cdac phwong phdp phdn tich nham hé tro kiém sodt an toan-chat
luong thuc phcfm va dwge phiam. Tir cdc kinh nghiém nghién cttu nhu nudi ccfy té bao, phan tich bang CE-C*D, xir Iy
dir liéu va vzet bao cdo khoa hoc da glup b ¢6 thé két hop hiéu qua gnra kién thirc véi cdc phwong phap phan tich.
Cé mong muén duwoc tzep tuc theo dudi con dwong nghién civu, phdt trién cdc cong nghé phan tich dé gop phan cdi
thién sirc khoé céng dong.
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Determination of multiple antibiotic residues in eggs using liquid chromatography with
tandem mass spectrometry LC-MS/MS

Nguyen Phuong Mai»**, Nguyen Thi Anh Huong!, Tran Cao Son% Luu Thi Huyen Trang'?
! Faculty of Chemistry, University of Science, Vietnam National University, Hanoi, Viet Nam
2 National Institute for Food Control (NIFC), Hanoi, Viet Nam
Abstract

Macrolides, fluoroquinolones, sulfonamides, and tetracyclines are widely used antibiotic groups in poultry
production, and their overuse can lead to residues in eggs, affecting public health. This study developed and validated
a method for the simultaneous analysis of 12 antibiotics belonging to the four groups aforementioned in egg samples
using LC-MS/MS. Samples were extracted with acetonitrile/0.1% formic acid supplemented with EDTA and cleaned
with an Oasis PRIME HLB column before analysis. The method demonstrated good specificity with correlation
coefficient R? > 0.995, recovery ranging from 83.8—105%, with repeatability (RSD) of 2.50-12.4%. The detection
limit and quantification limit were 15 - 50 pg/kg for the tetracyclines group and 3 - 10 pg/kg for the remaining groups,
respectively. When applied to 25 egg samples collected in the Hanoi market, 21 samples did not detect residues; the
remaining four samples recorded the presence of oxytetracycline, doxycycline and sulfamethoxazole, of which one
sample contained doxycycline at a significantly high level 1360 pg/kg. These results show that the proposed method
meets the requirements for monitoring antibiotic residues in eggs and emphasize the need for enhanced food safety
control in the domestic market.

Keywords: Antibiotic residue, macrolides, fluoroquinolones, sulfonamides, tetracyclines, LC-MS/MS.

Xac dinh ddng thoi du lugng mét so loai khang sinh trong tring bang
phuong phap sac ky 16ng ghép ndi khéi phd (LC-MS/MS)

Nguyén Phwong Mai'2, Nguyén Thi Anh Huong!, Trin Cao Son?, Lvu Thi Huyén Trang'?
! Truong Dai hoc Khoa hoc Tw Nhién, Dai hoc Quéc gia Ha N¢i, Viét Nam
2 Vien Kiém nghiém an toan vé sinh thuc phvfm Quéc gia, Ha N¢i, Viét Nam

Tom tiit
Macrolide, fluoroquinolone, sulfonamide va tetracycline 1a cac nhom khang sinh dwoc st dung rong rai trong
chan nubi gia cAm, va viéc lam dung chiing c6 thé dan t6i ton du trong trimg, anh hudng x4u dén stc khoe cong ddng.
Nghién ciru ndy phat trién va thdm dinh quy trinh phan tich ddng thoi 12 khang sinh thudc bdn nhoém néu trén trong
mau trimg bang phuong phap LC-MS/MS. Mau dugc chiét bang acetonitrile chira acid formic 0,1% c6 bo sung EDTA
0,02M va lam sach bang cot chiét pha rin Oasis PRIME HLB trudc khi phan tich. Phuong phap dwoc danh gia c6 do
dic higu tot véi do thu hdi trong khoang 83,8-105,0%, va do lap lai (RSD) tir 2,50% dén 12,4%. Gidi han phat hién
va gi6i han dinh luong 1an luot dat 15 va 50 pg/kg di v6i nhom tetracycline cung 3 va 10 pg/kg dbi voi cac nhom
khang sinh con lai. Khoang tuyén tinh duoc xay dung voi do tuyén tinh cao (R2> 0 995) Phu'o’ng phéap da duoc ap
dung dé xac dinh ton du khang sinh trong 25 mau tring thu thap trén dia ban thanh phé Ha Noi. Ket qua cho thay su
hién dién cta oxytetracychne doxycychne va sulfamethoxazole trong bon méu; trong d6, mot mau chtra doxycycline
& mirc cao déng ké - 1360 pg/kg. Cac két qua nay cho thiy phuong phap dé xuat dap tng yeu cau nham giam sat du
lwong khang sinh trong tring va nhdn manh nhu ciu ting cudng kiém soat an toan thyc pham tai thi trudng trong

nudc.

Tir khéa: Ton dur khang sinh, macrolides, fluoroquinolones, sulfonamides, tetracyclines, LC-MS/MS.

* Corresponding author: Nguyen Phuong Mai (E-mail: phuongmainguyen051210@gmail.com)
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Nguyén Thi Phwong Mai

Khoa Tdn du va 6 nhidm hoa chét - Vién Kiém nghiém an toan v¢
sinh thuc phém quéc gia, Viét Nam

Department of Chemical Residues and Contamnimants in Food —
National Institute for Food Control, Vietnam

Ms. Nguyen Thi Phuong Mai graduated with a Bachelor’s degree in Pharmaceutical Chemistry from the High-
Quality Program of the University of Science, Vietnam National University, Hanoi in 2022. In 2021, she had the
opportunity to work as an intern at the Department of Chemical Residues and Contaminants of the National Institute
for Food Control. In 2023, she started working officially at the same department.

She has a solid background in the field of antibiotic and pesticide residues in food, and is proficient in using
analytical instruments such as HPLC, LC-MS/MS, and GC-MS/MS. During her work, she has also participated in
research and published several papers related to the development of analytical methods for determining antibiotic
residues in food

Bdo cdo vién Nguyén Thi Phwong Mai da tot nghiép Cir nhan Héa dwege chirong trinh Chdt heong cao trwong
Dai hoc Khoa hoc tw nhién, Pai hoc Quéc gia Ha Ngi nam 2022. Nam 2021, bdo cdo vién co co hoi tro thanh sinh
vién thuc tdp tai Khoa Tén dw va 6 nhiém héa chdt cua Vién Kiém nghiém an toan vé sinh thuc phcfm quo‘c gia. Nam
2023, bdo cdo vién bdt dau lam viéc chinh thirc tai Khoa Tén dw va 6 nhiém héa chat.

Bdo cdo vién cé nén tang co ban trong linh vuc t6n du cac khang sinh va héa chdt bao vé thuc vt trong thuc
phdm va ¢ thé thanh thao sir dung cdc thiét bi phén tich nhie HPLC, LC-MS/MS, GC-MS/MS. Trong qud trinh céng
tac, bdo cdo vién c6 tham gia nghién ciru va dd cong bé mét sé bai bdo lién quan dén phat trién phwong phdp xdc
dinh dir heong khdng sinh trong thic pham.

62



Hoi thao quéc t& “Ung dung danh gia nguy co hoa hoc va vi sinh trong dam bao an toan thic pham”
International Conference on Chemical and Microbiological Risk Assessment for Food Safety

Screening for synthetic pharmaceutical substances in health supplements for diahetes,
hypertension, and weight gain using HPLC-MS/MS

Chu Tuong Ngoc, Nguyen Trong Linh, Cao Huu Nghia, Chau Vinh Thi"
Pasteur Institute in Ho Chi Minh City, Vietnam
Abstract

Numerous domestic and international reports have identified the presence of synthetic pharmaceutical
substances, including banned compounds, in health supplements. This study applied UHPLC-MS/MS to analyze
synthetic drugs in three categories of health supplements: diabetes support (Metformin, Gliclazide), hypertension
support (Captopril, Nifedipine), and weight gain support (Cyproheptadine). The specificity and limit of detection
(LOD) for each compound were established using a UPLC TripleQuad Sciex 5500 system. Subsequently, 80 samples
from each supplement category, randomly purchased in four provinces (Dong Nai, Binh Phuoc, Binh Duong, and Ba
Ria-Vung Tau) during 2020, were analyzed.

The MS/MS transitions and LOD values were as follows: Metformin (m/z 130.1 — 71 / 60.1), LOD: 0.010
ppm; Gliclazide (m/z 324.1 — 127/ 110.2), LOD: 0.01 ppm; Captopril (m/z 218.1 — 71.2/116), LOD: 0.01 ppm;
Nifedipine (m/z 347.1 — 315.2 /254.2), LOD: 0.01 ppm; Cyproheptadine (m/z 288.1 — 215.2/ 191.1), LOD: 0.01
ppm.

The screening results were as follows: In the hypertension support group, Captopril was detected in 0/80
samples, Nifedipine in 0/80 samples, and Furosemide in 0/80 samples. In the diabetes support group, Metformin was
found in 0/80 samples and Gliclazide in 0/80 samples. In the appetite/weight gain support group, Cyproheptadine
tested positive in 1/80 samples.

Keywords: Health supplement (TPBVSK), synthetic pharmaceutical substances, LC-MS/MS; LOD.

Tam soat cac chat hoa dugc tong hop: tiéu dudng, ho tro giam huyét ap, ting can trong
thuc pham béao vé siic khoe bang HPLC MS/MS

Chu Twong Ngoc, Nguyén Trong Linh, Cao Hiru Nghia, Chau Vinh Thi
Vién Pasteur Thanh phé Ho Chi Minh, Viét nam
Tom tit
Hién nay, di c6 nhiéu bao céo trong va ngoai nude phat hién trong thuc phim bao vé strc khoe (TPBVSK) ¢6
cac hoa duge tong hop, trong sé d6 c¢6 ca nhimg chét da cAm sir dung. Ching t6i tng dung UHPLC MSMS phén tich
cac duoc chét téng hop trong nhitng nhém TPBVSK: nhém h trg tri tiéu duong:Metfromin, Gliclazid, ; nhém hd trg
tri cao huyét ap: Captopril, Nifedipin; nhom hd tro ting can: Cyproheptadin. Chiing t6i xéac dinh d6 dic hiéu & gidi
han phat hién trén hé UPLC TripleQuad Sciex 5500. Sau d6, thuc hién phan tich 80 mau ciia mdi nhém TPBVSK
dugc mua ngau nhién trén dia ban 4 tinh: Pong nai, Binh Phudc, Binh Duong va Ba Ria -Viing Tau trong ndm 2020.
Gia tri MSMS & LOD cua céac chit: Metformin (mz 130,1—71/ 60,1) LOD: 0.010 ppm ; Gliclazid (mz 324,1
— 127/ 110,2) LOD: 0.01 ppm, Captopril (mz 218.1 — 712/116) LOD:0,01ppm;, Nifedipin (mz 347,1 — 315,2/
254,2) LOD: 0,01ppm, Cyproheptadin (mz 288,1 — 215,2/191,1) LOD: 0,01 ppm,.
Két qua phat hién trong nhém ho trg tri cao huyét ap: Captopril 0/80 mau, Nifedipin dwong tinh 0/80 mau,
Furosemid 0/80 mau; nhém hd tro trj tiéu duong: Metformin 0/80 mau, Gliclazid 0/80 mau; nhém hé tro dn ngon ting
can: Cyproheptadin duong tinh 1/80 mau.

Tir khéa: Thuc pham bao vé sirc khoe (TPBVSK), chat héa duwoc tong hop, LC-MS/MS, LOD.

*Corresponding author: Chau Vinh Thi (E-mail: chauvinhthi@gmail.com )
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Msc. Chu Twong Ngoc
Vién Pasteur Thanh phé HO Chi Minh, Vietnam
Pasteur Institute of Ho Chi Minh City, Vietnam

Master Chu Tuong Ngoc graduated from the University of Sciences — Viet Nam National University, Ho Chi
Minh City, in 2015, majoring in Analytical Chemistry with the thesis: “ Determination of Tetracycline,
Oxytetracycline, and Chlortetracycline in environmental water by HPLC-MS/MS”. She received her Master’s degree
in 2018 in “Lab Science Trading”, a joint program between the University of Sciences — Viet Nam National University,
Ho Chi Minh City and Grenoble Alpes Université, France. She has been working at the Physical-Chemical Testing
Laboratory of the Center for Clinical Biomedical Testing and Scientific—Technical Services, Pasteur Institute Ho Chi
Minh City. With nearly 10 years of experience in water and food quality testing, she is currently the Deputy Head of
the Physical-Chemical Testing Laboratory and Quality Control, contributing to the implementation, maintenance, and
continuous improvement of the ISO/IEC 17025:2017 laboratory quality management system - Vilas 209. Her main
research directions include:(i) developing new testing methods to ensure the quality of functional foods; (ii)
developing new sample preparation approaches to control contaminants in food, such as mycotoxins, antibiotics, and
prohibited substances; (iii) developing analytical methods to ensure water quality. Master Chu Tuong Ngoc is pursuing
an academic career, PhD research at the University of Technology — Viet Nam National University, Ho Chi Minh
City, in 2025, while simultaneously serving as the principal researcher of 01 institute-level project.

Thac si Chu Twong Ngoc tot nghiép Triwong Pai hoc Khoa hoc Tw nhién — Pai hoc Quéc gia TP. Ho Chi Minh
vao nam 2015, chuyén nganh Hoa phan tich, voi lugn van nghién cuu xac dinh Tetracycline, Oxytetracyclzne va
Chlortetracycline trong mau nuoc moi truong bang ky thudt HPLC-MS/MS. Nam 2018, chi nhén bang Thac si nganh
“Lab Science Trading”, chwong trinh lién két giita Truwong Pai hoc Khoa hoc Tw nhién — Pai hoc Quéc gia TP. Ho
Chi Minh va Pai hoc Grenoble Alpes (Phdp). Hién cong tdc tai Phong Kiém nghiém Héa Iy — Trung tdm Xét nghiém
Y sinh hoc Ldm sang va Dich vu Khoa hoc Ky thudt, Vién Pasteur TP. Hé6 Chi Minh. Véi gd‘n 10 nam kinh nghiém
trong linh viee kiém nghiém chdt lrong nwdc vd thiee pham, chi dang giﬁ” vi tri Pho phu trach Phdng Kiém nghiém
Héa Iy kiém Quan ly Chdt lwong, tham gia trién khai, duy tri va cdi tién lién tuc hé thong quan Iy chat lwong phong
thi nghiém theo tiéu chudan ISO/IEC 17025:2017 — Vilas 209. Hwo‘ng nghién cieu chinh bao gom: (i) Phdt trién cdc
phmfng phap kiém nghzem mdi nham dam bao chdt lwong thwc phiam chwc nang, (ii) Xay dung cac quy trmh xur Iy
mau tién tién dé kiém sodt cac chat nhiém ban trong thiee pham nhue dgc t6 vi ndm, khang sinh va cdc chat cam; (lll)
Phat trién cdc phirong phdp phdn tich phuc vu danh gia chdt lwong mide. Thac si Chu Tuwong Ngoc hién theo dudi
con dwong hoc thudt, bat dau la nghién cuu sinh tai Truong Pai hoc Bach Khoa — Dai hoc Quéc gia TP. Hé Chi Minh
vao ndm 2025, dong thoi la chii nhiém mét dé tai nghién cieu cap Vién.
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Optimizing PCR techniques for accurate detection of Sa/manella spp.
in raw meat sample

Nguyen Hoang Ha Linh!, Tran Huu Phong"?, Pham Bao Yen?, Nguyen Hong Minh >
! Faculty of Biotechnology, Chemistry and Environmental Engineering, Phenikaa School of Engineering, Phenikaa University,
Hanoi, Vietnam
’Bioresource Research Center, Phenikaa School of Engineering, Phenikaa University, Hanoi, Vietnam
3Key Laboratory of Enzyme and Protein Technology (KLEPT), VNU University of Science, Hanoi, Vietnam
Abstract

Salmonella is one of the most common causative agents of foodborne illness, frequently found in improperly
processed or handled food products. This study was conducted to develop a domestically produced PCR-based
detection kit that is rapid, accurate, and cost-effective for identifying Salmonella sp. in food matrices. Four types of
food samples, including pork, chicken, eggs, and raw milk, were collected, pre-enriched in Buffered Peptone Water
(BPW), and isolated on Xylose Lysine Deoxycholate (XLD) selective medium. Suspected colonies were examined
for morphological characteristics and subsequently subjected to DNA extraction using a commercial kit. The extracted
DNA was used as a template for PCR assays to evaluate the sensitivity and specificity of primer sets designed for
Salmonella enterica. Preliminary results indicated that the DNA extraction procedure and PCR amplification could
successfully detect Sa/monella in food samples, providing a foundation for further optimization and refinement of the
detection kit. The developed kit is expected to contribute to food safety monitoring and be applicable to domestic
production facilities and small-scale livestock farms.

Keywords: Salmonella enterica, PCR kit, biosafety, raw meat.

Toi uu ky thuat PCR dé phat hién chinh xac Sa/monel/a spp.
trong cac mau thit tuoi song

Nguyen Hoang Ha Linh', Tran Hiru Phong'2, Pham Bio Yén®, Nguyén Hong Minh 2
! Khoa Céng nghé Sinh hoc, Héa hoc va Ky thudt méi truong, Truong K3 thudt Phenikaa, Pai hoc Phenikaa,
TP. Ha Noi, Viét Nam
2Trung tam nghién ciru nguon gen, Trwong Ky thudt Phenikaa, Pai hoc Phenikaa, TP. Ha Ngi, Viét Nam
3Phong thi nghiém trong diém cong nghé Enzym va protein, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Néi,
TP. Ha Noi, Viét Nam
Tom tit

Salmonella 1 mdt trong nhimg tac nhan gay ngd doc thuc pham phd bién nhat, thuong xuat hién trong cac san
phém thuc phém chua dugc xur Iy ding cach. Nghién ctu nay dugce thuc hién nham phat trién bo kit PCR ndi dia co
kha nang phat hién nhanh, chinh xéac va chi phi hop 1y ddi voi Salmonella sp. trong mau nén thyc phim. Bén nhom
mau bao gdm thit lon, thit ga, trimg va sita twoi dugc thu thap, tién xir Iy trong moi trudng Buffered Peptone Water
(BPW) va phan lap trén méi truong chon loc Xylose Lysine Deoxycholate (XLD). Cac ching nghi ngo dugc kiém tra
dic diém hinh thai, sau do6 tach chiét DNA bé‘mg bo kit thwong mai. San phém DNA thu dugc dung lam khuon cho
phan tng PCR nham danh gia d¢ nhay va d¢ dac hiéu cua cép mdi duoc thiét ké cho Salmonella enterica. Két qua
budc dau cho thay quy trinh tach chiét va phan tng PCR c6 thé phat hién dugc Salmonella trong mau thuc pham lam
tién dé cho viéc t8i wu hoa va hoan thién bo kit. B9 kit duoc ky vong s€ gop phén hd tro cong tac kiém soat an toan

thuc pham, phit hop cho cac co s& san xudt va ho chin nudi trong nude.

T khoa: Salmonella enterica, kit PCR, an toan sinh hoc, thit twoi

*Corresponding author: Nguyen Hong Minh (Email: minh.nguyenhong@phenikaa-uni.edu.vn )
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Nanotechnology in food and food packaging: Implications for risk assessment and
research gaps in Vietnam

Nguyen Hoang Linh, Nguyen Thi Tuyet Nhung*
Department of Life Sciences, University of Science and Technology of Hanoi (USTH),
Academy of Science and Technology (VAST), Hanoi, Vietnam
Abstract

Nanotechnology is increasingly applied along the food chain, including nano-enabled food packaging, food
processing, preservation and dietary supplements, raising important questions about migration, exposure and potential
health risks for consumers. Internationally, a growing body of evidence has examined the properties of engineered
nanomaterials used in food contact materials and food products, proposed frameworks for their safety and risk
assessment, and highlighted key uncertainties related to toxicokinetics, long-term effects and combined exposures.
However, the implications of these developments for food safety risk assessment in Vietnam have not yet been
systematically explored. This mini-review aims to (1) summarize major applications of nanotechnology relevant to
food and food packaging, with a focus on those most likely to be present in the Vietnamese market; (2) synthesize
current international approaches and guidance for the risk assessment of nanomaterials in the food sector; and (3)
identify available evidence, policy developments and research gaps related to nano-enabled foods and food packaging
in Vietnam. Literature and policy documents will be searched in international databases and Vietnamese sources to
identify studies and reports on nano-enabled food products, food contact materials, exposure or safety assessments,
and nanosafety regulations. Findings are expected to provide an overview of how nanotechnology is entering the food
sector, what risk assessment tools and data are currently available, and where critical gaps remain in Vietnam in terms
of exposure data, hazard characterization, regulatory guidance and technical capacity. This evidence can support
regulators, researchers and industry in shaping a more proactive and science-based approach to the management of
nanotechnology-related food safety risks in Vietnam.

Keywords: Nanotechnology, Food safety, Nanofood, Food packaging, Risk assessment, Vietnam.

Cdng nghé nano trong thuc pham va hao bi thuc pham:
Tac dong ddi véi danh gia nguy co va cac khoang trong nghién ciu tai Viét Nam

Nguyén Hoang Linh, Nguyén Thi Tuyét Nhung
Khoa Khoa hoc Sy séng, Truong Dai hoc Khoa hoc va Cong nghé Ha Noi (USTH),
Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST), Ha Ngi, Viét Nam
Tém tat

Cong nghe nano ngay cang dugc U g dung trong chudi san xuét thyc phim, bao gdm bao bi thuc pham c6 cong
nghé nano, ché bién, bao quan va thyc pham bo sung. Diéu nay dit ra nhiéu cau hoi quan trong vé sy di chuyen cua
vt liéu nano, mirc phoi nhiém va céc nguy co stc khoe tiém an ddi véi nguoi tiéu dung. Trén thé gioi, nhidu nghién
ctru da xem xét dac tinh cua cac vat liéu nano dugc sir dung trong bao bi tiép xuc thuc phém va san phém thuc phém,
dé xuat cac khung dénh gia an toan — rui ro, va chi ra nhimg diém con chua rd nhu duoc dong hoc, tac dong dai han
va phoi nhiém két hop. Tuy nhién, tai Viét Nam, cac tac dong nay ddi voi danh gia rai ro an toan thyc pham van chua
dugc nghién ctru mot cach hé thdng. Bai tdng quan ngén nay nham: (1) tom tét cic ing dung chinh cia cong nghé
nano lién quan dén thyc pham va bao bi thyc pham, dic biét 1a nhiing ing dung c6 kha ning xuét hién trén thi truong
Viét Nam; (2) tong hop céc huéng dan va cach tiép can qubc té hién nay vé danh gia rui ro cua vt liéu nano trong
linh vuc thue phdm; va (3) xac dinh cac bang ching hién c6, cac chinh sach lién quan va khoang tréng nghién ctru ddi
v6i thyc pham va bao bi tmg dung cong ngh¢ nano tai Viét Nam. Céc tai li¢u khoa hoc va van ban chinh sach dugc
tim kiém m cac co so dir liéu qubc té va trong nudc dé xac dinh nhitng nghién ctru Ve san pham nano trong thyc pham,
vat 1leu tiép xtic thuc pham, muc phoi nhi®m, d4nh gi4 an toan va cac quy dinh vé an toan nano. Két qua ky vong s&
cung cp cai nhin tdng quan vé mirc d6 cong nghé nano dang xam nhép vao linh vyc thuc pham, cac cong cu va dit
liéu hién dang c6 cho dénh gia nguy co va nhiing khoang trong quan trong cta Viét Nam trong dit liéu phoi nhiém,
dic tinh doc tinh, hudéng dan quan 1y va ning luc ki thuat. Nhimg bang chimg nay c6 thé hd tro co quan quan 1y, nha
nghién ciru va doanh nghiép xay dung cach tiép can chu dong va dya trén khoa hoc hon trong quan 1y riii ro an toan

thuc pham lién quan dén cong nghé nano.

Tir khoa: Cong nghé nano, an toan thuc phcfm, thuc phcfm nano, bao bi thu’cphcfm, danh gid rii ro, Viét Nam.

*Corresponding author: Nguyen Thi Tuyet Nhung (E-mail: nguyen-thi-tuyet.nhung@usth.edu.vn )
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Response surface methodology for optimizing ultrasound-assisted extraction of
total saponin and phenolic contents from Cadonopsis Javanicaroots

Nguyen Pham Thanh Chung!, Nguyen Tan An!, Nguyen Phuwong Anh!, Pham Hoang Nam'*
Department of Life Sciences, University of Science and Technology of Hanoi,
Vietnam Academy of Science and Technology, Hanoi, Vietnam
Abstract

DangShen (Codonopsis javanica (Blume) Hook. f. & Thoms.) is a precious medicinal plant in Vietnam, valued
for its saponins and phenolic compounds. This study aimed to optimize an Ultrasound-Assisted Extraction (UAE)
method for maximum recovery of total saponin content (TSC) and total phenolic content (TPC) from C. javanica roots
collected in Tumerong, Kontum province. The extraction parameters were systematically optimized using single-
factor screening combined with Box-Behnken Design (BBD) and Response Surface Methodology (RSM). Under
optimal conditions (extraction temperature of 50.31°C, ethanol concentration of 70.04%, solvent-to-material ratio of
11.06 mL/g, and extraction time of 50.70 minutes), the predicted maximum values were: extraction yield of 24.12 +
0.76%, TPC of 32.69 + 0.33 mgGAE/g DW (mg gallic acid equivalents per gram dry weight), and TSC of 15.45 +
0.27 mgAEE/g DW (mg aescin equivalents per gram dry weight). Validation experiments conducted at 50°C for 52
minutes with 11 mL/g solvent ratio and 70% ethanol confirmed the model's accuracy, yielding an extraction yield of
24.18 £ 0.63%, TPC of 31.95 + 0.36 mgGAE/g DW, and TSC of 15.36 + 0.29 mgAEE/g DW. The optimized UAE
method demonstrated high efficiency in extracting bioactive saponins and phenolic compounds from DangShen,
providing a foundation for industrial-scale extraction. Further investigation of additional extraction parameters is
recommended.

Keywords: Codonopsis javanica, ultrasound-assisted extraction, Response Surface Methodology, saponin
extraction, phenolic compounds.

Phuong phap bé mat dap iing tdi uu héa qua trinh chiét xuat bang
siéu am tong ham luong saponin va phenolic tii ré cay Dang sam (Codonapsis javanica

Nguyén Pham Thanh Chung', Nguyén Tin An', Nguyén Phuong Anh', Pham Hoang Nam'
Khoa Khoa hoc Sy séng, Truong Dai hoc Khoa hoc va Cong nghé Ha Néi, Vién Han lam Khoa hoc va Cong nghé Viét Nam, S6
18 Hoang Quoc Viét, Nghia D6, Ha Noi, Viét Nam
Tom tit

bang sam (Codonopsis javanica (Blume) Hook. f. & Thoms.) la m¢t loai dugc liéu quy ¢ Viét Nam, dugc
danh gia cao nho cac hop chét saponin va phenolic. Nghién clru nay nhém t6i wu hoa phuong phép Chiét xuit Hb trg
Siéu am (UAE) dé thu hoi téi da téng ham luong saponln (TSC) va tong ham lugng phenohc (TPC) tr ré C. javanica
thu thap tai Tumerong, tinh Kontum. Céc thong sé chiét xuat dugc tdi wu hoa hé thong bang céch két hop sang loc
don nhan t6 véi Thiét ké Box-Behnken (BBD) va Phuong phap Bé mat Péap tng (RSM). O diéu kién t6i wu (nhiét do
chiét 50,31°C, ndng do ethanol 70,04%, ty 1& dung moi/nguyén liéu 11,06 mL/g, va thoi gian chiét 50,70 phut), cac
gié tri t6i da du doan 1a: hiéu suat chiét 24,12 + 0,76%, TPC 32,69 + 0,33 mgGAE/g TLK (miligam twong duong axit
gallic trén gam trong lugng kho), va TSC 15,45 + 0,27 mgAEE/g TLK (miligam tuong duong aescin trén gam trong
lwong kho). Céc thi nghiém kiém chimg dugc thuc hién & 50°C trong 52 phut véi ty 18 dung méi 11 mL/g va ethanol
70% da x4c nhan do chinh x4c ciia mé hinh, cho két qua hiéu suét chiét 24,18 + 0,63%, TPC 31,95 + 0,36 mgGAE/g
TLK, va TSC 15,36 = 0,29 mgAEE/g TLK. Phuong phap UAE t4i wu hoa thé hién hiéu qua cao trong viéc chiét xuat
cac hop chét saponin va phenolic hoat tinh sinh hoc tir Pang sdm, tao co sé cho chiét xudt & quy mé cong nghiép.

Nghién ciru thém cac thong s6 chiét xuat bd sung dugc dé xuat.

Tir khéa: Codonopsis javanica, chiét xudt hé tro siéu am, phwong phap bé mdt dap tmg, chiét xudt saponin, hop
chdt phenolic.
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Antimicrobial Resistance in Ready-to-Eat Street Foods:
A preliminary study in Hanoi urban

Pham Minh Ngoc, Nguyen Quang Trung, Vu Lan Anh, Nguyen Van Phuong, Pham Hoang Nam*
Department of Life Sciences, University of Science and Technology of Hanoi,
Vietnam Academy of Science and Technology, Hanoi, Vietnam
Abstract

Street foods are widely consumed in Vietnam, yet their microbiological safety remains poorly characterized.
This study evaluated bacterial contamination and antibiotic resistance in three popular ready-to-eat meals (RTEMs)
from five Hanoi districts: Banh trang tron (mixed rice paper salad), Nem thinh (fermented pork), and Tao phé (soy
pudding). Fifteen samples were analyzed for total acrobic mesophilic counts and antibiotic-resistant bacteria (ARB).
Our results showed that while all samples met Vietnamese regulatory standards (< 5x10° CFU/g), 60% exceeded the
recommended threshold of 5x10° CFU/g. ARB were detected in all samples at rates of 4.9-7.2%. All 38 isolates
exhibited multidrug resistance (MDR); 42% were resistant to > 5 antibiotics, including last-resort agents ertapenem
and colistin. MALDI-TOF MS identified pathogenic species including Klebsiella pneumoniae, Enterobacter cloacae,
E. hormaechei, Staphylococcus aureus, Comamonas aquatica and Escherichia coli. These findings reveal significant
antimicrobial resistance in Hanoi street foods, highlighting urgent needs for vendor education, hygiene interventions,
and AMR surveillance in informal food systems.

Keywords: Antibiotic resistance, street food, MALDI-TOF MS, antimicrobial susceptibility, Hanoi.

Khang khang sinh trong thuc pham dudng phd an lién:
Nghién cifu so bo tai khu vuc do thi Ha Noi

Pham Minh Ngoc, Nguyén Quang Trung, Vii Lan Anh, Nguyén Viin Phwong, Pham Hoang Nam
Khoa Khoa hoc Sy séng, Truong Dai hoc Khoa hoc va Cong nghé Ha Noi, Vién Han ldm Khoa hoc vd, Cong nghé Viét Nam, 18
Hoang Quoc Viét, Nghia o, Ha Ngi
Tom tit

Thuc phém duong phé duoc tiéu thy rong rai tai Viét Nam nhung muc do an toan vi sinh ciia ching lai chua
dugc danh gia day du. Nghién ctru nay khao sat mirc do nhiém khuén va tinh trang khang khang sinh trong 3 loai thuc
pham an lién phd bién (RTEMs) tai 5 quan ciia Ha Noi bao gdm: Banh trang tron, Nem thinh va Tao phd. 15 miu
dugc phan tich tong s6 vi khuan hiéu khi trung binh va vi khuan khang khang sinh (ARB). Két qua cho thdy mic du
tat ca cac mau déu dat gii han theo quy dinh ciia Viét Nam (< 5x10° CFU/g), 60% van vuot ngudng khuyén céo
5x105 CFU/g. ARB dugc phat hién trong tat ca cac mau véi ty 16 4,9-7,2%. Tét ca 38 chung phén lap déu biéu hién
da khang thudc (MDR); 42% khang > 5 loai khang sinh, bao gdm ca cac khang sinh dy trit nhu ertapenem va colistin.
MALDI-TOF MS xac dinh cac loai gay bénh nhu Klebsiella pneumoniae, Enterobacter cloacae, E. hormaechei,
Staphylococcus aureus, Comamonas aquatica va Escherichia coli. Nhing phat hién nay cho thay tinh trang khang
khang sinh déng lo ngai trong thuc phdm duong phd Ha Noi, nhan manh su can thiét phai tuyén truyén cho nguoi ban,

cai thién vé sinh va ting cudng giam sat AMR trong hé thong thuc pham phi chinh thuc.

Tir khéa: Khing khdng sinh, thire pham dwong pho, MALDI-TOF MS, tinh nhay cam khang sinh, Ha Ngi.
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Nitrite risk in Vietnamese fermented vegetables and lab starter culture —
hased safety control: an overview

Nguyen Phuong Thao, Nguyen Thi Tuyet Nhung*
Department of Life Science, University of Science and Technology of Hanoi
Abstract

Fermented vegetables are widely consumed in Vietnam but remain largely produced through spontaneous
fermentation, where microbial composition, pH, and nitrite formation vary unpredictably. Nitrates naturally
accumulated in leafy vegetables are rapidly reduced to nitrite during early fermentation, with peak nitrite levels
typically appearing within the first 2 - 4 days. Nitrite begins to decline only once the brine pH below 4.5, revealing
the central role of acidification kinetics in safe fermentation. A structured chemical risk assessment following the
EFSA, FAO/WHO, and JECFA frameworks identifies nitrite as a relevant chemical hazard due to its ability to cause
acute methemoglobinemia and form carcinogenic N-nitrosamines under gastric conditions. Hazard characterization is
based on toxicological reference values, with the Acceptable daily intake (ADI) set at 0.06 - 0.07 mg/kg bw/day for
nitrite. Exposure assessment considers dietary nitrite intake from fermented foods, including pickled vegetables. Risk
characterization integrates these components and reveals that nitrite exposure from fermented vegetables can
contribute significantly to total dietary intake, especially when spontaneous fermentation leads to high peak nitrite
concentrations. The application of Lactic Acid Bacteria (LAB) starter cultures is a robust strategy for safety control.
LAB inoculation accelerates the process of safety attainment, significantly inhibiting nitrite formation and thereby
eliminating the hazardous observed in natural fermentation. LAB controls nitrite through two primary mechanisms:
rapid acidification, accelerating nitrite decomposition chemically, and direct enzymatic degradation. Specific strains,
such as Lactiplantibacillus plantarum, are known for their efficient nitrite degradation capacity. Therefore,
transitioning traditional methods, like those used for Vietnamese fermented vegetables, toward controlled LAB
fermentation is vital for mitigating chemical risks and ensuring consistent consumer safety. This overview synthesizes
current knowledge on nitrite dynamics, associated chemical hazards, and the potential of LAB starter cultures as a
safety control strategy.

Keywords: Nitrite hazard, chemical risk assessment, LAB starter cultures, fermented vegetables, food safety
control.

Tong quan: Nguy co phoi nhiém nitrit trong rau ci Ién men ciia Viét Nam va
kiém soat an toan dua trén chiing LAB khéi déng

Nguyén Phwong Thio, Nguyén Thi Tuyét Nhung
Khoa Khoa hoc Sy séng, Truong Dai hoc Khoa hoc va Cong nghé Ha Noi
Tom tit

Rau cu 1én men dugc tiéu thu rong rii tai Viét Nam nhung phan 16n van duogc san xuét theo phuong phap 1én
men ty nhién, trong d6 thanh phan vi sinh, pH va sy hinh thanh nitrit déu rit kho kiém soat. Luong nitrat tich liy tu
nhién trong rau la dugc khir nhanh thanh nitrit trong giai doan dau 1én men, véi n6ng d96 nitrit thuong dat dinh trong
2 — 4 ngay dau. Nitrit chi bat ¢au giam khi d6 pH dung dich mubi xubng dudi 4,5, cho thay vai tro then chét cua tdc
d6 axit hoa ddi voi qua trinh 1én men an toan. Theo cac nghién ciru danh gia nguy co héa hoc cia EFSA, FAO/WHO
va JECFA, nitrit dwoc xac dinh 1a mot méi nguy hoéa hoc do kha ning giy methemoglobin huyét cip va tao N-
nitrosamine gay ung thu trong da day. Pic tinh nguy hai dugc xac dinh dua trén gia tri doc tinh tham chiéu, trong do
ADI cua nitrit 1a 0,06 — 0,07 mg/kg thé trong/ngay Théng qua két qua danh gla phoi nhiém nitrit thong qua ché do an
ubng chira thyc phim 1én men, két qua cho thay nitrit tir rau cit len men c6 thé dong gop dang ké vao tong luong nitrit
trong khau phan, dic biét khi qué trinh 1én men ty nhién tao ra nong d¢ nitrit trong giai doan dinh cao.Bién phéo sir
dung chung Lactic Acid Bacteria (LAB) la da chimg minh tac dung kiém soét nitrit mot cach hiéu qua B6 sung LAB
gitp ting tdc d6 dat muc an toan, irc ché manh mé sy hinh thanh nitrit va loai b nguy co thudng thay trong 1én men
tu nhién. LAB kiém soat nitrit thong qua hai co ché chinh: acid hoa nhanh gitip thuc day phan hiy nitrit vé mit hoa
hoc va phén huy tryc tiép thong qua enzyme. Mot s6 chung nhur Lactiplantibacillus plantarum rat ndi bat véi kha ning
phan giai nitrit hiéu qua. Do d6, viéc chuyén déi cac phu’cmg phap truyen théng — nhu k§y thudt 1én men rau cu Viét
Nam — sang 1én men c6 kiém soat bing LAB 1a rit can thiét dé glam thiéu nguy co hoéa hoc va dam bao an toan nhét
quan cho nguorl tidu ding. Bai tong quan nay tong hop cac hiéu biét hién tai vé dong hoc nitrit, cic mbi nguy hoa hoc

lién quan va tiém nang cia chung LAB khéi dong nhu mot chién luoc kiém soét an toan.

Tir khéa: Moi nguy nitrit, danh gid nguy co héa hoc, ching LAB khéi dong, rau cii 1én men, kiém sodt an toan thuc
pham.
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Traditional fermented foods as reservoirs of antibiotic-resistant microorganisms:
A case study in Hanoi urban

Nguyen Vi Dang, Tran Do Quang Duong, Nguyen Quynh Hwong, Phan Thi Sao Chi
Nguyen Van Phuong', Pham Hoang Nam*
Department of Life Sciences, University of Science and Technology of Hanoi,
Vietnam Academy of Science and Technology, Hanoi, Vietnam
Abstracts

The emergence of antimicrobial resistance (AMR) represents a critical global health threat. This study
investigated the prevalence and characteristics of antibiotic-resistant microorganisms in traditional fermented foods
commonly consumed in Hanoi, including Nem chua (fermented pork roll), Mdm tép (fermented shrimp paste), Ca
muoi (salted eggplant), and Kimchi. Thirty-six isolates were recovered from samples collected across five urban
districts and subjected to microbiological analysis.

Enumeration of total heterotrophic microflora revealed elevated bacterial loads, with numerous samples
exceeding Vietnamese regulatory limits. Antimicrobial susceptibility testing was performed using the disk diffusion
method on Mueller-Hinton agar with six antibiotics. Results demonstrated that 86.11% of isolates exhibited multidrug
resistance (MDR), defined as resistance to three or more antimicrobial classes. Ciprofloxacin (5 pg) and tetracycline
(30 pg) exhibited the highest resistance rates at 94.44% and 91.67%, respectively, followed by ertapenem (10 pg) at
77.78% and sulfamethoxazole-trimethoprim (25 ng) at 72.22%.

MALDI-TOF MS identification revealed a diverse microbial community comprising bacterial species
(Escherichia coli, Enterobacter spp., Enterococcus spp., Klebsiella variicola) and fungal species (Candida tropicalis,
Kluyveromyces marxianus, Pichia kudriavzevii). These findings underscore significant concerns regarding production
hygiene, cross-contamination risks, and the potential role of artisanal fermented foods as reservoirs for antimicrobial
resistance transmission.

Keywords: Fermented foods, antimicrobial resistance, MALDI-TOF MS, food safety, Hanoi.

Thuc pham lén men truyén thdng - ngudn chia vi sinh vt khang khang sinh:
Mot nghién ciiu dién hinh tai do thi Ha Noi

Nguyén Vi Diing, Tran P§ Quang Dwong, Nguyén Quynh Huwong, Phan Thi Sao Chi,
Nguyén Viin Phwong, Pham Hoang Nam
Khoa Khoa hoc Sw séng, Truong Dai hoc Khoa hoc va Cong nghé Ha N¢i,
Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha Noi, Viét Nam
Tom tat

Sy xuét hién cua tinh trang khang khang sinh (AMR) 1a mé6t méi de doa nghiém trong dbi véi strc khoe toan
cau. Nghién ciru nay diéu tra ty 1¢ va dic dlem cua vi sinh vat khang khéang smh trong cac thuc pham 1én men truyén
thong thuong duogc ti€u thu tai Ha Noéi, bao gom nem chua, mam tép, ca mubi va kim chi. 36 chung vi sinh vat da
duoc phan lap tir cac mau thu thap & 5 quan ndi thanh va duoc phan tich vi sinh.

Viéc dinh lugng hé vi sinh di dudng téng s6 cho thdy mirc d6 vi khuén cao véi nhidu mau vuot qua giéi han
quy dinh ctia Viét Nam. Thir nghiém d6 nhay khang sinh dugc thyuc hién bang phuong phap khuéch tan dia trén thach
Mueller-Hinton véi 6 loai khang sinh. Két qua cho thiy 86,11% céac chung phan 14p thé hién tinh khang da thubc
(MDR), duoc dinh nghia 12 khang véi 3 hodc nhiéu nhom khang sinh tré 1én. Ciprofloxacin (5 pg) va tetracycline (30
ng) co ty 1& khang cao nhat lan lugt 1a 94,44% va 91,67%, tiép theo 1a ertapenem (10 pg) & mic 77,78% va
sulfamethoxazole-trimethoprim (25 pg) & mic 72,22%.

Dinh danh bing MALDI-TOF MS cho thidy mét quan xi vi sinh vat da dang, bao gdm céc loai vi khuin
(Escherichia coli, Enterobacter spp., Enterococcus spp., Klebsiella variicola) va cdc loai nam (Candida tropicalis,
Kluyveromyces marxianus, Pichia kudriavzevii). Nhitng phat hién nay nhan manh mdi quan ngai dang ké vé vé sinh
san xudt, nguy co nhim chéo va vai trd tiém tang ciia thuc phim 1én men thu céng nhu nhimg ngudn chira lay truyén
khang khang sinh.

Tir khéa: Thuc phiam lén men, khang khdng sinh, MALDI-TOF MS, an toan thuc pham.
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Production of the kumquat syrup to use as a kumquat drink

Nguyen Quang Viet!, Nguyen Vu Ngoc Thanh?, Nguyen Thi Minh Huyen'*
!Life science Department, University of Science and Technology of Hanoi,
Vietnam Academy of Science and Technology, Hanoi, Vietnam
2Institute of Physics, Vietnam Academy of Science and Technology, Hanoi, Vietham
Abstract

Kumquat (Fortunellia spp.) is a citrus fruit which growth popular in every region in Vietnam during the whole
year. The fruits had a distinct flavor and fragrant make them attractive for a type of drink. They had been known rich
in vitamin C, organic acids, and antioxidants, making it a promising ingredient for functional beverage development.
This study focused on producing kumquat syrup from fresh juice and optimizing key processing steps, including juice
extraction, sugar blending, pasteurization, and hot-filling into sterilized glass bottles as well as the quality of syrup
after 6 months storing at 4°C without any preservation added. Product quality was evaluated through physicochemical
and chemical analyses, including moisture content, pH, viscosity, color, vitamin C content (iodine titration),
antioxidant activity (DPPH assay), and reducing sugar levels (DNS method). The resulting syrup exhibited an
appealing color, balanced sweetness and acidity, and stable viscosity. Vitamin C was moderately retained, and the
product showed notable antioxidant activity, highlighting its potential health benefits even after 6 months storage at
49C. Reducing sugar measurements confirmed the expected sweetness profile. Overall, the findings demonstrate the
feasibility of producing high-quality kumquat syrup with a well-defined physicochemical profile, offering valuable
insights for small-scale production and potential expansion within the functional beverage industry.

Keywords: Kumquat syrup, Juice extraction, Vitamin C, Antioxidant activity, DNS method, Physicochemical
analysis.

Nghién cifiu san xuat san pham siro quat dé si dung lam dé uéng

Nguyén Quang Viét !, Nguyén Vii Ngoc Thanh?, Nguyén Thi Minh Huyén"*
'Khoa Khoa hoc su séng, Truong Pai hoc Khoa hoc va Cong nghé Ha Ngi,
Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha N¢i, Viét Nam
2Vién Vat Iy Vién Han lam Khoa hoc va cong nghé Viét Nam, Ha Néi, Viét Nam
Tom tat

Quit (Fortunellia spp.) 1a mot loai trai cdy ho cam quyt, duoc trong phd bién & moi ving mién tai Viét Nam
va cho qua quanh ndm. Qua c6 huong vi dic trung va mui thom hép dan, rat thich hop dé lam 46 uéng Quit duoc
biét den la mot 1oa1 qué giau vitamin C, céc acid hitu co va chat chng oXy hoa, do do rat tiém nang dé | (g dung trong
phat trién d6 udng chirc nang. Nghién ciru ndy tp trung vao viéc san Xuét siro quét tir nuwdc ép twoi va tdi uu hoa cac
bude ché bién chinh bao gdm: tach nudc ép, phdi tron dudng, thanh tring va chiét nong vao chai thuy tinh da tiét
trung va danh gia chat luong nude ép sau thoi gian bao quan lanh 6 thang ma khong ding chit bao quan. Chat luong
san phdm dugc danh gia théng qua cac phén tich 1y — hoa va héa hoc, bao gdm d6 4m, pH, do nhét, mau sic, ham
luong vitamin C (chuan d¢ iod), hoat tinh chdng oxy héa (DPPH) va ham luong duong khir (DNS). Két qua cho thiy
siro thu dugc c6 mau séc hép dan, vi ngot — chua hai hoa, va d6 nhét 6n dinh. Vitamin C duoc gitt lai & mrc twong
dbi tbt, ddng thoi san phdm thé hién hoat tinh chdng oxy hoa dang ké, gop phan 1am ndi bat gia tri strc khoe ké ca sau
khi dugc bao quan 6 thang ¢ nhiét d6 khoang 4°C. Ham lugng dudng khir do dugc cling xac nhan phu hgp véi d6 ngot
du kién. Nhin chung, nghién ciru chimg minh tinh kha thi ctia viéc san xuat siro quat chat lugng cao véi ho so 1y hoa
13 rang, dong thoi cung cép dir lidu quan trong cho san xuit quy md nhod va mé ra tiém ning phat trién cac san phdm

d6 udng chirc ning.

Tir khéa: Siro quat, tach nuée ép, Vitamin C, Hoat tinh chong oxy héa, Phuong phdp DNS, Phan tich 1y héa.
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Evaluation of trace metals in milk and milk products and human health risk assessment

Tran Hoang Minh Anh", Bui Van Hoi
Department of Life Sciences, University of Science and Technology of Hanoi, Vietnam Academy of Science and Technology,

Hanoi, Vietnam
Abstract

Dairy products are important components of the human diet and are valued for their nutritional properties;
however, they may also contribute to dietary exposure to trace metals. This study evaluated the concentrations of ten
trace elements (Ca, Cr, Fe, Co, Ni, Cu, Zn, As, Cd, and Pb) in 25 milk and dairy products commercially available in
Hanoi, Vietnam. Essential and toxic elements were quantified using ICP-MS across four product categories: cow milk,
plant-based milk, yogurt, and cheese. Human exposure and health risks were assessed using Estimated Daily Intake
(EDI), Target Hazard Quotient (THQ), Hazard Index (HI), and Target Cancer Risk (TCR). All toxic metal
concentrations were far below Vietnamese and international safety limits. THQ and HI values were below 1 for both
adults and children, indicating no non-carcinogenic risk. TCR values for As, Cd, and Pb were also within acceptable
thresholds, suggesting no carcinogenic concern. Mineral nutrients such as Ca, Zn, and Fe were most abundant in cow
milk, while plant-based milk contained higher levels of Cu and Ni. Fermented dairy products exhibited intermediate
elemental profiles between raw and processed products. Overall, this study confirms the safety of milk and dairy
products in Hanoi with respect to trace metal contamination and highlights compositional differences among product
types. Continuous monitoring remains essential to ensure long-term consumer safety and product quality.

Keywords: trace metals, ICP-MS, milk, health risk assessment, Vietnam.

Panh gia ham luong kim loai vét trong siia va cac san pham siia va danh gia nguy co
stic khde ddi véi con ngudi
Tran Hoang Minh Anh, Bui Vin Hoi
Khoa Khoa hoc Su séng, Truong Pai hoc Khoa hoc va Cong nghé Ha Noi,
Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha Ngi
Tom tit

Céc san pham sita d(')ng vai trd quan trong trong khau phﬁn an va dugc danh gié cao nho gia tri dinh dudng;
tuy nhién, chung cling ¢6 thé gop phan vao phO’l nhidm kim loai vét qua duong an ubng. Nghién ciru nay duoc thuc
hién nhdm danh gia ndng d6 cua muoi nguyén t6 vi luong (Ca, Cr, Fe, Co, Ni, Cu, Zn, As, Cd va Pb) trong 25 mau
sira va san pham stta dugc bay ban tai Ha Noi, Viét Nam. Ham lugng céac kim loai thiét yeu va doc hai dugc dinh
lwong bang ICP-MS trén bon nhom san pham: sita b, sita c6 ngudn gde thuc vat, sita chua va phd mai. Viéc danh gia
phoi nhiém Ve‘l rtii ro duge thuc hién thong qua cac chi s Lugng hip thu hang ngay uéc tinh (EDI) H¢ sé nguy hai
(THQ), Chi s6 nguy hai (HI) va Nguy co ung thu udc tinh (TCR) Tat ca cac kim loai doc hai déu c6 nong do thap
hon dang ké so v6i cac gii han an toan ciia Viét Nam va quéc té. Gia tri THQ va HI < 1 dbi voi ca nguoi 16n va tré
em, cho thiy khong co nguy co gay doc man tinh. Céc gia tri TCR ctia As, Cd va Pb déu nam trong ngudng chap nhan
dugc, cho thay khong c6 mbi lo ngai vé nguy co ung thu dai han Céac khoang chat nhu Ca, Zn va Fe c6 ham lugng
cao nhit trong cac san pham sira bo, trong khi sita c6 ngudn gbc thyc vét lai chira nong d6 Cu va Ni cao hon. Céc san
pham 1én men cho thdy dic diém trung gian giita san pham chua qua xir 1y va san phdm di qua ché bién. Nhin chung,
nghién ciru nay khang dinh mirc d6 an toan ctia sita va san pham sita tai Ha Noi dbi v6i nguy co nhidm kim loai vét,
dong thoi chi ra sy khac biét vé thanh phan giita cac nhém san pham. Viéc giam sat va kiém soét chat luong thuong

xuyén van 1a can thiét nhdm dam bao an toan va bao vé sirc khoe ngudi tidu dung.

Tir khoa: kim logi nang, ICP-MS, sita, danh gia rui ro, Viét Nam
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Milking hygiene practices and £scherichia coli contamination in milk from
dairy household farms in Gialam, Hanoi

Vu Thi Thu Tra'*, Vu Thi Hien?, Tran Thi Thanh3, Chu Thi Thanh Huong!,
Nguyen Thi Thanh Ha!, Tran Thi Huong Giang'
! Faculty of Veterinary Medicine, Vietnam National University of Agriculture, Hanoi, Vietnam
2 Vietnam VMC Manufacturing and Trading Joint Stock Company, Ninhbinh, Vietnam
3 Pharmaceutical and Veterinary Material Joint Stock Company (HANVET), Hungyen, Vietnam
Abstract

Escherichia coli (E. coli) is common bacterium found in the gastrointestinal tract of human and animals. E. coli
is also well known as a hygiene indicator, its presence in milk indicates direct or indirect fecal contamination. This
study aimed to investigate milking hygiene practices and determine the prevalence and antimicrobial susceptibility of
E. coli isolated from milk in dairy household farms in Gialam, Hanoi. Information on milking hygiene practices and
milk samples were collected in 82 dairy household farms in Gialam, Hanoi from May to September 2023. E. coli was
isolated and test for antimicrobial susceptibility using the disk diffusion method. The results revealed that among 82
selected households, 79.27% used milking machines, while 20.73% applied hand milking. All households reported
cleaning cow udders before milking, however only 39.02% used teat disinfectants, and the majority (61.98%) used
towels only for teat cleaning. E. coli was detected in 42 samples, accounting for 51.22%. The highest resistance rate
was observed for ampicillin (16.67%), followed by cefotaxime (9.52%) and sulfamethoxazole/trimethoprim (7.14%).
In total, 26.19% of isolates showed resistance to at least one antimicrobial, with 10 resistant phenotypes and 2
multidrug resistance strains were observed. The study results highlight the necessity to improve milking hygiene
conditions as well as the management of antimicrobial use in dairy farming to minimize microbial contamination and
control antimicrobial resistance.

Keywords: antimicrobial susceptibility, dairy household farm, E. coli, milking hygiene.

Vé sinh vat siia va 0 nhiem Escherichia colitrong siia
tai cac hd nudi bo siia ¢ Gia Lam, Ha Noi

Vii Thi Thu Tra", Vii Thi Hién2, Tran Thi Thanh?, Chu Thi Thanh Huwong’,
Nguyén Thi Thanh Ha', Trin Thi Hrong Giang'
! Khoa Thii y, Hoc vién Nong nghiép Viét Nam, Ha Noi, Viét Nam
2 Céng ty c6 phan San xudt va thwong mai VMC Viét Nam, Ninh Binh, Viét Nam
3 Céng ty ¢ phan Duwoc va vét tie thii y (HANVET), Hung Yén, Viét Nam

Tom tit
Escherichia coli (E. coli) 1a vi khuan phd bién duogc tim thiy trong duong tiéu hoa ciia ngudi va dong vat. E.
coli cling dugc biét dén 1a vi khuén chi diém vé sinh, sy hién dién cta E. coli trong stta cho théy stra bi 6 nhiém phan
truc tiép hodc gian tiép. Nghién ctru nay thyc hién nham khao sat thuc hanh vé sinh vt sita va xac dinh ty 1é nhiém
ciing nhuy mic d6 man cam véi khang sinh cua cac chung E. coli phan 1ap tir sita tai cic hd chin nudi bo sita ¢ Gia
Lam, Ha N¢i. Thong tin vé thuc hanh vé sinh vét sita va miu sita duge thu thap tai 82 hd chan nubi bo sira & Gia Lam,
Ha Noi tir thang 5 dén thang 9 nam 2023. Vi khuan E. coli dugc phan lap va xac dinh mic d6 man cam véi khang
sinh bang phuong phap khoanh gidy khuéch tan trén thach. Két qua cho thay trong s6 82 ho duogc khao sat, 9,27% ho
sir dung may vt sita, trong khi d6 20,73% ho vit sita bang tay. Tat ca cac hd déu cho biét ho vé sinh bau vi bo trude
khi vét sira; tuy nhién, chi 39,02% ho st dung dung dich sat truing niim vu, con lai phén 16n ho (61,98%) chi dung
khan dé lau num vi. E. coli duoc phat hién trong 42 mau, chiém ty 1€ 51,22%. Ty 1¢ khang cao nhét duoc ghi nhan
d6i voi ampicillin (16,67%), tiép theo 1a cefotaxime (9,52%) va sulfamethoxazole/trimethoprim (7,14%). Tng cong,
26,19% chiing phan 1ap dugc c6 kha ning khang it nhat mot loai khang sinh, v&i 10 kiéu hinh khéng va 2 chung da
khang. Két qua nghién ciru nhén manh su can thiét phai cai thién diéu kién vé sinh vt sita cling nhu quan ly viéc st
dung khang sinh trong chan nuoi bo sita nham giam thiéu 6 nhidm vi sinh vat va kiém soét tinh trang khang khang

sinh.

Tir khoa: murc do man cam voi khang khang sinh, ho chan nudi bo sita, E. coli, vé sinh vat sita
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Antibiotic resistance of Vibrio parahaemolyticus isolated from oysters in Quang Ninh,
Thanh Hoa, and Nghe An, Vietnam

Tran Minh Anh'", Vu Quynh Huong!, Nguyen Quoc Anh?
! Faculty of Food Science and Technology, Vietnam National University of Agriculture, Hanoi, Vietnam
’Department of Food Microbiology and Molecular Biology, National Institute of Nutrition, Hanoi, Vietnham
Abstract

Vibrio parahaemolyticus (V. parahaemolyticus) is one of the leading causes of seafood-associated illness and
predominantly linked to the consumption of raw seafood, particularly oysters. The escalating overuse and misuse of
antibiotics in aquaculture have precipitated the emergence and spread of antimicrobial-resistant (AMR) bacterial
strains, posing a serious threat to public health. This study was conducted to determine the prevalence and characterize
the antibiotic resistance levels of V. parahaemolyticus isolated from oyster samples collected in three coastal provinces
of Vietnam: Quang Ninh, Thanh Hoa, and Nghe An. Isolation of V. parahaemolyticus was based on TCVN 7905-
1:2008 (ISO/TS 21872-1:2007), followed by confirmation using PCR. Antimicrobial susceptibility testing (AST) was
performed using the disk diffusion method, with interpretation based on CLSI guidelines. A total of 92 live oyster
tissue (biomass) samples were collected from seafood markets in Quang Ninh (n=20), Nghe An (n=35), and Thanh
Hoa (n=37). Results indicated that V. parahaemolyticus was present in 24 (26.09%) samples. Thirty-nine confirmed
isolates were tested against twelve antibiotics. The highest resistance rates were observed for ampicillin (84.6%),
cefepime (74.4%), and amoxicillin-clavulanate (43.6%), whereas all isolates were susceptible to imipenem and
ciprofloxacin. Low resistance was noted for trimethoprim-sulfamethoxazole (5.1%) and tetracycline (7.7%). Notably,
66.7% (26/39) of isolates were classified as multidrug-resistant (MDR), showing resistance to three or more antibiotic
agents. These findings indicate both a high prevalence of V. parahaemolyticus in oysters and a concerning level of
antimicrobial resistance, highlighting a significant public health risk in the studied regions.

Keywords: Oyster, V. parahaemolyticus, Antibiotic resistance (AMR),; Multi-drug resistance (MDR).

Danh gia mic do khang khang sinh clia Vibrio parahaemolyticus phan 1ap tii mau hau
tai Quang Ninh, Thanh Héa, Nghé An

Tran Minh Anh!, Vii Quynh Hwong', Nguyén Quéc Anh?
! Khoa Céng nghé thuc phzfm, Hoc vién Nong nghiép Viét Nam, Ha Noi, Viét Nam
2Khoa Vi sinh vt Thuc phcfm va Sinh hoc Phan ti, Vién Dinh duong Quéc gia, Ha Noi, Viét Nam
Tom tit

Vibrio parahaemolyticus (V. parahaemolyticus) 1a mot trong nhing tac nhan hang dau gay ngd doc thuc pham
do tiéu thu hai san, dac biét 1a hau séng. Tinh trang lam dung khang sinh trong nudi tréng thuy san da tao diéu kién
cho su phat trién va lay lan cua cac ching vi khudn khang thudc, 1a méi nguy nghiém trong dén sirc khoe cong dong.
Nghién cuu nay dugc thuc hién nham xac dinh ty 1& xuét hién va danh gia mic d6 khang khang sinh ctua V.
parahaemolyticus phan 1ap tir mau hau thu thap & ba tinh ven bién Viét Nam 1a Quang Ninh, Thanh Hoa, Nghé An.
Phuong phép phén 1ap dya theo TCVN 7905-1:2008 (ISO/TS 21872-1:2007), sau d6 dugc khing dinh lai bang PCR.
Mirc d6 khang khang sinh dugc xac dinh bang phuong phap khoanh gidy khuéch tan theo CLSI. Két qua cho thay
26,09% s6 mau c6 xuét hién V. parahaemolyticus. 39 ching V. parahaemolyticus duong tinh dugc kiém tra do nhay
cam v&i 12 loai khang sinh, trong d6 ty 16 khang khang sinh cao nht 1a véi ampicillin (84,62%), cefepime (74,36%),
amoxicillin-clavulanate (43,59%). Nguoc lai, khong cé chung nao trong nghién ciru khang voi imipenem va
ciprofloxacin (0%), nhay cam véi trimethoprim-sulfamethoxazole (5,13%) va tetracycline (7,69%). Xét vé mtrc d6 da
khang, c6 66,67% (26/39) s6 ching duoc x4c dinh 1a khang duoc tir ba khang sinh tré 16n. Két qua nay thé hién ty 18
xuét hién twong ddi cao cling v6i mirc do khang khang sinh dang bao dong cua vi khuan V. parahaemolyticus trong

hau tai khu vyc nghién ctru.

Tir khoa: Hau; V. parahaemolyticus;, Khang khang sinh; Pa khang khang sinh
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Geographical origin classification of Vietnamse turmeric (&urcuma Longa L) hased on
UV-Vis and FTIR spectra combined with machine learning

Nguyen Thu Ha!, Nguyen Thi Van Anh!,Nguyen Duc Phong?, Nguyen Duc Thanh?*
VietNam University of Traditional Medicine and Pharmacy, Hanoi, Vietnam
°TRAPHACO joint stock company, Hanoi, Vietnam
3Vietnam Military Medical University, Hanoi, Vietnam
Abstract

A simple technique was developed to determine the geographical origin of Vietnamese turmeric (Curcuma
longa L.) using UV-Vis and FTIR spectral data combined with machine learning models. A total of 160 turmeric
samples collected from four northern provinces of Vietnam were measured UV-Vis and IR spectra. Spectral data was
preprocessed using SNV, Savitzky-Golay and SPA algorithms to minimize measurement variability and reduce data
dimensionality. Both supervised and unsupervised machine learning models were developed for geographic
classification. The results showed that supervised models yielded high classification accuracy: the Linear Discriminant
Analysis (LDA) model achieved the highest accuracy with 97.92% for UV-Vis and 95.83% for IR data. The SVM-
LDA hybrid model also performed well, with accuracies of 95.83% (UV-Vis) and 93.75% (IR). The findings highlight
the potential of spectral data and machine learning in the traceability of medicinal herbs in Vietnam.

Keywords: Geographical origin, machine learning, curcuma longa L., UV-Vis, FTIR.

Phan loai ngudn gdc dia li nghé vang Viét Nam (Curcuma Longa L.) dua trén
dif liéu pho UV-Vis va FTIR két hop hoc may

Nguyén Thu Ha', Nguyén Thi Van Anh', Nguyén Pirc Phong?, Nguyén Dirc Thanh®*
IHoc vién Y Dugc hoc ¢é truyén Viét Nam, Ha Noi, Viét Nam
2Céng ty ¢ phan TRAPHACO, Ha Ngi, Viét Nam
3Hoc vién Qudn Y, Ha Néi, Viét Nam

Tom tat
Mot ki thuét don gian da duoc phat trién dé xac dinh ngudn gde dia 1y nghé vang Viét Nam (Curcuma longa
L)) théng qua viéc sir dung dir liéu phé UV-Vis va IR két hop voi cac mé hinh hoc may. Cac dit liéu phd UV-Vis va
IR duge do tir 160 mau nghé vang tréng tai bon tinh khéac nhau cia mién Bic Viét Nam. Céc dit lidu phé duogc thuc
hién c4c thuat toan tién xur Iy SNV, Savitzky-Golay, SPA dé giam cac yéu t6 anh hudng do phép do va 1am giam chiéu
clia ma tran tin hiéu, sau d6 phat trién cic mo hinh hoc may co giam sat va khong giam sat dé xac dinh ngudn goc dia
ly. Két qua cho thay, cic md hinh hoc may ¢ giam sat cho kha nang phan loai tot: mé hinh phén tich phan biét tuyén
tinh (LDA) dat d6 chinh x4c phan loai cao nhét v6i ca hai bg dir lidu UV-Vis va IR lan lugt 97,92% va 95,83%. Mb
hinh SVM-LDA ciing cho két qua kha quan v6i d6 chinh xac twong g 95,83% va 93, 75% Ket qua cua nghién ctru
nay mo ra trién vong ung dung dir liéu pho két hop véi hoc may trong viée truy xuat ngudn gbe duge lidu tai Viét

Nam.

Tir khéa: Nguon goc dia Iy, hoc mdy, nghé vang, UV-Vis, FTIR.
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Coumarin in cinnamon: Factors affecting content and food safety risks

Bui Thi Lan Phuong'?, Tran Le Hoa3, Ngo Quang Trung!, Nguyen Thi Kieu Anh**
INational Institute of Pharmaceutical Technology, Hanoi University of Pharmacy, Vietnam
’Faculty of Analytical Chemistry and Drug Quality Control, Hanoi University of Pharmacy, Vietnam
3Lao Cai provincial quality control center, Vietnam
Abstract

Cinnamon is a precious medicinal herb and a widely used spice, has great economic value and is exported to
many countries. Cinnamon contains many chemical components with effects such as phenylpropanoids, terpenoids,
etc. However, the coumarin component in cinnamon is of interest, and some countries such as Germany and Canada
its use because of concerns about the potential risk of liver toxicity. Therefore, determining the coumarin content in
cinnamon and evaluating influencing factors helps to use cinnamon safely and prevent risk factors. The study used
233 cinnamon bark samples harvested in March and August in some major cinnamon-growing areas, including Yen
Bai, Thanh Hoa, Quang Ninh, Quang Nam, with different thicknesses and processing methods. Determine the
coumarin content in the sample by HPLC-PDA, compare the differences between data groups, and analyze ANOVA
using SPSS software to evaluate the influence of factors. The results showed that the coumarin content in cinnamon
bark samples ranged from 0.01-0.91% (95% CI). The origin and harvest season had a statistically significant effect on
the coumarin content in the samples, while the thickness and initial processing method did not affect it. Quang Ninh
cinnamon samples had low coumarin content from 0.018-0.092% (95% CI), the highest in Yen Bai cinnamon samples
from 0.529-0.859% (95% CI). Cinnamon harvested in August had a lower content than cinnamon harvested in March.
From the results obtained, it is necessary to clearly indicate the origin and harvest season in product management to
contribute to ensuring food safety, as well as appropriate export orientation.

Keywords: coumarin, cinnamon, growing area, harvest, food safety.

Coumarin trong qué: Cac yéu 10 anh hudng ham luong va ridi ro vé an toan thuc pham

Bui Thi Lan Phuwong'?, Trin L¢ Hoa’, Ngoé Quang Trung', Nguyén Thi Kiéu Anh?
Vién Céng nghé Duoc phém Quéc gia, Truong Pai hoc Duoc Ha Noi, Viét Nam
’Khoa Héa phan tich va Kiém nghiém thuée, Ti ruwong Dai hoc Duoc Ha Noi, Viét Nam
3Trung tam Kiém nghiém tinh Lao Cai, Viét Nam
Tom tit

Qué 1a mot dugc liéu quy, dong thoi 1a mot gia vi duoc ding rong rai trong doi sdng co gia tri kinh té 16n va
dugc xudt khau di nhiéu nude. Qué chira nhidu thanh phan hoa hoc c6 tac dung nhu cac phenylpropanoid, terpenoid, ...
Tuy nhién, thanh phan coumarin trong qué dwoc quan tdm va nhiéu nu6e khuyén cdo vi lo ngai nguy co gy doc trén
gan. Do d6, xac dinh ham lugng coumarin trong qué va danh gia cac yéu td anh huong giup sir dung an toan, ngin
ngira cac yéu td nguy co. Nghién ctru sir dung 233 mau vo qué thu hoach thang 3 va thang 8 tai mot sé ving trong 16n
gdm Yén Bai, Thanh Hoa, Quang Ninh, Quang Nam v&i bé day va cach so ché ban dau khac nhau. Xéac dinh ham
luong coumarin trong mau bang HPLC-PDA, so sanh su khéc biét ciia nhom dit liéu va phan tich ANOVA bang phan
mém SPSS dé danh gia anh hudng cua cac yéu td. Két qua cho thdy, ham luong coumarin trong mau vé qué dao dong
ttr 0,01-0,91% (KTC 95%). Ving trong va mua thu hoach anh huéng dén ham lugng coumarin trong mau c¢6 ¥ nghia
thdng ké, bé day va cach so ché ban dau khéng anh huong. Mau qué Quang Ninh c6 ham 11r0'ng coumarin thap tir
0,018 — 0,092% (KTC 95%), cao nhat mau qué Yeén Bai tir 0,529-0, 859% (KTC 95%), qué thu hoach thang 8 ham
luong thap hon qué thang 3. Tur két qua thu dugc cho thiy chi dan rd ngudn goc va mua thu hoach ctia san phim qué

1a can thiét nham giup dam bao an toan thyc pham ciing nhu dinh huéng xuat khau phu hop.

Tir khéa: coumarin, qué, viing trong, miia thu hoach, an toan thuc pham.

* Corresponding author: Nguyen Thi Kieu Anh (E-mail: anhnguyenkieu@gmail.com )
77



mailto:anhnguyenkieu@gmail.com

Hoi thao quéc t& “Ung dung danh gia nguy co hoa hoc va vi sinh trong dam bao an toan thic pham”
International Conference on Chemical and Microbiological Risk Assessment for Food Safety

Establishment of a characteristic diterpenoid reference standard for
Crofon fonkinensis Gagnep.

12* Dao Tham Quan?, Nguyen Ngoc Mai?, Nguyén Viet Phuong Huyen?,
Nguyen Thi Kieu Anh', Phuong Thien Thuong?
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2Faculty of Pharmaceuticals, Thai Nguyen University of Medicine and Pharmacy
3Vietnam - Korea Institute of Science and Technology

Nguyen Khac Tung

Abstract

Croton tonkinensis Gagnep,. (Euphorbiaceae) is used in Vietnamese traditional medicine and in herbal
products that may be consumed as teas or dietary supplements. Robust safety and quality assessment of these
preparations requires reliable quantification of a single, chemically and biologically relevant marker. The ent-kaurane
diterpenoid ent-7f3-hydroxy-15-oxokaur-16-en-18-yl acetate (CT1) is the major constituent of C. fonkinensis and is
specified as the marker substance in the Vietnamese Pharmacopoeia. However, the lack of a traceable primary
reference standard has limited the implementation of harmonized specifications and reduced the quality of data
available for exposure and risk assessment.

This study reports the isolation of CT1 from C. fonkinensis leaves and the establishment of a primary chemical
reference standard to support quantitative methods used in chemical risk management of this herbal drug and related
products. CT1 was purified by chromatographic procedures and its structure was confirmed by NMR, HR-ESI-MS
and UV-Vis spectroscopy. Following WHO TRS 943 (Annex 3) and ISO Guide 35, we assessed organic impurities
(HPLC-PDA), water content (Karl Fischer), sulphated ash, residual solvents (GC-FID), between-unit homogeneity,
short-term stability and inter-laboratory reproducibility in three independent laboratories. A mass-balance approach
gave an assigned purity of 98.33 £ 0.05% (k =2). A batch of 100 vials (10 mg/vial) met predefined criteria for purity
and homogeneity. The CT1 primary reference standard and its documentation strengthen the analytical basis for
pharmacopoeial assays, regulatory quality control and chemical risk assessment of C. fonkinensis-based herbal
preparations.

Keywords: ent-7f-hydroxy-15-oxokaur-16-en-18-yl acetate; Croton tonkinensis, primary standard.

Thiét 1ap chat ddi chiéu diterpenoid dac trung tir Crofon tonkinensis Gagnep.

Nguyén Khic Tung'2, Pao Thim Quén Nguyén Ngoc Mai2, Viét Phwong Huyén?,
Nguyén Thi Kiéu Anh!, Phwong Thi¢n Thuong?
! Khoa Hod phan tich va Kiém nghiém thuéc, Truong Dai hoc Duoc Ha Nji
2 Khoa Duoc, Truong Dai hoc Y Duoc — Pai hoc Thai Nguyén
3 Vién Khoa hoc va cong nghé Viét Nam - Han Quéc
Tom tit

Croton tonkinensis Gagnep. (ho Euphorbiaceae) 1a dugc liéu dung trong y hoc ¢b truyén Viét Nam. Dé bao
dam an toan, chét luong va c6 dit liéu tin cdy cho danh gia nguy co, cAn mot chit diém chi dic trung duoc chuén hoa
lam co s& cho cac phép dinh lugng. Diterpenoid ent-7p-hydroxy-15-oxokaur-16-en-18-yl acetat (CT1) 1a thanh phan
chinh cua C. tonkinensis va da dugc quy dinh 1a chit danh dau trong Dugc dién Viét Nam, nhung hién chua cé chét
chuén so cép, han ché viéc trién khai kiém nghiém va tiéu chuén hoa ché phém.

Nghién ctru nay phéan 1ap CT1 tir 1a C. tonkinensis va thiét 1ap chét chuan tham chiéu hoa hoc so cap phuc vu
kiém soat chat lugng va danh gia nguy co hoa hoc ddi voi duge liéu va ché pham lién quan. CT1 dugc tinh ché bang
sic ky va khing dinh cdu truc bing phé NMR, HR-ESI-MS va UV-Vis. Theo WHO TRS 943 (Annex 3) va ISO
Guide 35, ching t6i didc trung chét chudn thong qua céc chi tiéu tap chat hiru co (HPLC—PDA), nudc, tro, dung moi
ton du, tinh dong nhét dong lo, do 6n dinh va tai 1ap lién phong. Gia tri an dinh d6 tinh khiét dwoc xac dinh theo
phwong phap can bang khdi lwong, dat 98,33 + 0,05 % (k = 2); 16 100 lo (10 mg/lo) dap tng yéu ciu vé do tinh khiét
va ddng nhét. Chit chuén so cip CT1 tao nén tang phan tich thong nhét cho cac phép thir duoc dién, kiém soat chét
lugng ddi véi ché pham tir C. tonkinensis.

Tir khéa: ent-7-hydroxy-15-oxokaur-16-en-18-yl acetat; Croton tonkinensis; khé sam cho ld; chdt chudn so cap.
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Research results on detection of Sa/monel/a spp. contamination and popularity of
important antibiotic resistance genes during chicken meat supply chain

Dang Thi Thanh Son!*, Pelligand Ludovic?, Pham Thi Hoa3, Conan A3, Blake D2,
Tran Thi Nhat', Pham Viet Hung!, Tomley Fiona?
' National Institute of Veterinary Research;
2 Royal Veterinary College, London, UK,
3CIRAD (French Agricultural Research Center for International Development)
Abstract

Poultry sector has been maintained strong growth in Vietnam. According to the annual report of Department Animal
Health and Production, The total herd of poultry in 2024 was more than 584 million, of which chickens account for the
highest proportion. The total poultry meat output in 2024 was 2.43 million tons, an increase of 5.4% compared to 2023. The
study was conducted in 2021-2023 in Hanoi, Bac Giang, Hai Duong, and Quang Ninh provinces to detect Salmonella from
chicken waste samples collected at farms, slaughterhouses, and traditional markets. The results showed that the rate of
Salmonella positive samples at slaughterhouses and markets remained high (12/27 positive samples at markets, accounting
for 44%; 13/26 positive samples at slaughterhouses, accounting for 50%) compared to the rate of samples collected at
chicken farms (11/51 positive samples, accounting for 21.7%). Besides, the results of the study detected antibiotic resistance
gene populations in 114 chicken cecal samples collected from the 3 locations above, showing that 100% of the samples
contained resistance genes and there was no difference between sampling locations. Specifically, 31 resistance genes were
detected in 8 different antibiotic groups. Including 10 aminoglycoside resistance genes, 9 tetracycline resistance genes, 4
macrolide resistance genes, and 4 phenicol resistance genes. These are also the resistant gene groups above detected with
high intensity in chicken waste collected at all 3 locations. For supporting the develop sustainably of poultry sector, to ensure
food safety for domestic consumption and towards export, it is necessary to continue to strengthen control of veterinary
hygiene indicators at stages along the chicken meat production supply chain, especially controlling cross-contamination of
Salmonella bacteria at slaughterhouses and at markets to minimize the risk of bacterial contamination transmitted through
food. In addition, it is necessary to strengthen training on the risk of drug resistance and strictly monitor the use of antibiotics
for broiler chickens, continue to recommend the use of probiotics to replace antibiotics and enhance monitor biosafety
requirements in poultry farming.

Keywords: Poultry, Salmonella, resistance genes, control.

Két qua nghién ciu ty 1é 6 nhiém vi khuan Sa/monel/a spp. va miic dé pho bién cia
gen khang khang sinh quan trong trong chudi san xuat thit ga

Ding Thi Thanh Son’, Pelligand Ludovic?, Pham Thi Hoa®, Conan A3, Blake D?,
Tran Thi Nhat!, Pham Viét Hung', and Tomley Fiona?
!'Vién Thit y, Ha Néi, Viét Nam
’Royal Veterinary College, London, UK,
3CIRAD (French Agricultural Research Centre for International Development)
Tom tit
Nganh chin nudi gia cAm dang tiép tuc phat trién manh & nuéc ta. Theo bao cao ciia Cuc Chin nudi va Thu y, tong
dan nam 2024 dat hon 584 tri€u con, trong d6 dan ga chiém ty 1€ cao nhét. Téng san lugng thit gia cidm nam 2024 13 2,43
triéu tan, tang 5,4% so v&i nam 2023. Nghién ciru duoc trién khai nam 2021-2023 tai cac tinh Ha Noi, Béc Giang, Hai
Duong va Quang Ninh dé phat hién vi khuin Salmonella tir mau chit thai ciia ga thu thp tai trang trai, co s& giét md, va tai
cho dan sinh. Két qua cho thiy ty 18 mau duong tinh Salmonella tai co s giét md va cho van & muc cao (12/27 miu duong
tinh tai chg, chiém 44%; 13/26 mau duong tinh tai co s& giét mo, chiém 50%) so v6i ty 1& mau thu thap tai trang trai nudi
ga (11/51 miu duong tinh, chiém 21,7%). Két qua nghién ctru phat hién quan thé gen khang khang sinh trong114 mau cht
chira manh trang ga thu thap tir 03 dia diém nhu trén cho thdy 100% mau c6 chira gene khang va khong c6 su khac biét giita
cac dia diém léy mau. Cu thé, ¢6 31 gen khang dugc phat hién thugc 8 nhom khang sinh khac nhau. Bao gém 10 gens khang
nhom amiloglycoside, 9 gens khang nhom tetracyline, 4 gens khang nhém macrolide, va 4 gens khang nhom phenicol. Pay
cling la nhitng nhom gens dugc phat hién v6i cuong ¢ manh trong chét thai ciia ga thu thap duoc tai ca 3 dia diém. Dé hd
tro nganh gia cam phat trién bén viing dam bao ATTP cho tiéu dung trong nudc va huéng t6i xuét khau, can tiép tuc ting
cuong kiém soat cac chi tiéu vé sinh tha y tai cac cong doan doc theo chudi san xudt thit ga, ddc biét 1a kiém soat 6 nhidm
chéo vi khuan Salmonella tai co s6 glet mo va tai chg nham giam thiéu nguy co 6 nhiém vi khuén truyén lay qua thyc pham.
Bén canh d6 can tang cuong tap huan vé nguy co khang thudc va giam sat chit ché viée sir dung khang sinh cho ga nudi
thit, tiép tuc khuyén cao sir dung ché pham vi sinh thay thé khang sinh va giam sat chit ch& cac yéu cau vé an toan sinh hoc
trong chan nudi gia cam.

Tir khoa: Gia cdm, Salmonella, gen khang, kiém sodt.
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Qualitative and quantitative analysis of Silymarin in medicines and functional foods
using HPLC-DAD

Truong Nhat Khanh®, Huynh Ngoc Duy, Phan Nguyen Truong Thang, Nguyen Thi Thinh,
Le Hong Hai, Tran Viet Hung
Institute of Drug Quality Control Ho Chi Minh
Abstract

Silymarin is a mixture of flavonoids extracted from the Silybum marianum plant, widely used in medicines
and functional foods to support liver function. However, commercial products have diverse compositions and varying
concentrations, requiring analytical methods with high specificity and reliability. This study aimed to develop and
validate an HPLC-DAD method for the qualitative and quantitative analysis of silymarin in raw materials, tablets, and
soft gel capsules. The method employed a C18 column, with a mobile phase consisting of methanol and a KH2PO4
buffer solution at pH 2.3 using a gradient elution mode, and detection at 288 nm. Samples were prepared appropriately
for each dosage form; specifically, the oil layer in soft gel capsules was removed using n-hexane. The method was
validated according to ICH Q2(R1) guidelines. Results showed the system achieved high specificity with no
interference at the retention times of the silymarin components. The method demonstrated good linearity in the range
0f0.0012—-1 mg/mL (r=0.9999), with limits of detection and quantification of 0.4 pg/mL and 1.2 pg/mL, respectively.
Accuracy and precision met requirements, with RSD < 2% and recovery rates of 99.29-106.56%. The method was
successfully applied to 50 commercial samples, revealing significant variation in silymarin content among products.
The developed HPLC-DAD method is reliable and suitable for use in the quality control and market surveillance of
silymarin-containing products.

Keywords: silymarin, HPLC-DAD, quantitative analysis, quality control, functional food.

Dinh tinh, dinh luong Silymarin trong thudc va
thuc pham héo vé siic khée bang phuong phap HPLC-DAD

Trwong Nhit Khanh, Huynh Ngoc Duy, Phan Nguyén Truong Thing,
Nguyén Thi Thinh, Lé Hong Hai, Tran Viét Hung
Vién Kiém nghiém thuéc thanh phé H6 Chi Minh
Tom tit

Silymarin 1 hdn hop flavonoid tir dwoc lidu Silybum marianum, duge sir dung phd bién trong thude va thuc
pham bao vé sirc khoe (TPBVSK) hd trg chirc nang gan. Tuy nhién, cac ché pham trén thi truong c6 thanh phan da
dang va ham luong khac nhau, doi hoi phwong phép phén tich ¢6 d6 dic hiéu va do tin cdy cao. Nghién ciru nay nham
xdy dyng va tham dinh phuong phap HPLC-DAD dé dinh tinh va dinh lwong silymarin trong nguyén liéu, vién nén
va vién nang mém. Phuong phép st dung cot C18, pha dong gdm methanol va dung dich dém KH.PO. pH 2,3 theo
ché d6 gradient, phat hién & 288 nm. Mau duoc xtr Iy pht hop cho timg dang bao ché, dic biét tach loai 16p dau trong
vién nang mém bang n-hexan. Phuong phap duoc thim dinh theo ICH Q2(R1). Két qua cho thiy hé thdng dat tinh
dic hiéu cao, khong xuét hién nhidu tai thoi gian luu cua cac thanh phéan silymarin. Phuong phép co tuyén tinh tét
trong khoang 0,0012—1 mg/mL (r =0 9999) gidi han phat hién va dinh luong tuong ung 0,4 pg/mL va 1,2 ng/mL.
Do chinh xac va d§ ding dap g yéu cau, vi RSD < 2% va ty 18 hdi phuc 99,29-106,56%. Phuong phap dugc ap
dung thanh cong cho 50 mau thuong mai, ghi nhén su dao dong 16n vé ham luong sﬂymarm gilta cac san pham
Phuong phap HPLC-DAD dugc xdy dung dam bao do tin cdy, co thé ap dung trong kiém nghiém va giam sat chat

lugng cac ché pham chira silymarin trén thi truong.

Tir khéa: silymarin, HPLC-DAD, dinh lwong, kiém nghiém, TPBVSK.
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Evaluation of anthocyanin content in common heans (Phaseolus vilgaris) from three
regions in Vietnam and optimization of anthocyanin extraction method

Le Hong Luyen”, Thanh Van Ha
Department of Life Sciences, University of Science and Technology of Hanoi, Vietnam
Abstract

Common beans (Phaseolus vulgaris) are an integral part of daily diet in Vietnam. Anthocyanins have been
found as an important group of flavonoids in common beans. The present study aimed to evaluate the total anthocyanin
content (TAC) of six types of common beans, using pH differential method; optimize the anthocyanin’s extraction
from black beans using Response Surface Methodology with Box-Behnken Design and characterize anthocyanins
profile in optimized samples using HPLC-DAD technique. The results showed that black beans contained the highest
TAC (0.478 £ 0.0582 mg/g), followed by red kidney beans (0.1835 £ 0.1038 mg/g). Other beans possessed
significantly lower amounts of anthocyanins compared to two previous ones (p < 0.05). The different collection
localities affected the TAC in soybeans, small red beans and red kidney beans. The optimal parameters for extraction
of total anthocyanins from black beans were determined as: 1:21.9 g/L sample-to-solvent ratio, 45.5% ethanol, and
13.7 uL hydrochloric acid. Using those extraction conditions, the best extraction yield reached 0.47 + 0.025 mg/g
dried weight. Four main anthocyanins were identified in the optimized black bean’s extract including delphinidin-3-
glucoside (D3G), petunidin-3-glucoside (Pt3G), peonidiin-3-glucoside (P3G) and cyanidin-3-glucoside (C3G). D3G’s
content (0.5418 £+ 0.1135 mg/g) was significantly higher than Pt3G (0.2779 + 0.0336 mg/g) and two other
anthocyanins (p < 0.05). Moreover, D3G (54 — 64%) was found to be the most abundant compound in all three regions
including Hai Duong, Dak Lak and Ha Noi, followed by Pt3G (29 —36%), P3G (6 — 9%) and C3G (~1%). The findings
in this study provided scientific evidence of anthocyanins in common beans, which can served for further exploration
of health benefits of these legumes.

Key words: Phaseolus vulgaris, anthocyanins, extraction optimization, Box Behnken Design, HPLC-DAD.

Panh gia ham luong anthocyanin trong dau (Phaseolus vulgaris) tii ba vimg 6 Viét Nam
va tdi uu hoa phuony phap chiét xuat anthocyanin

Lé Hong Luyén, Thanh Vin Ha
Khoa Khoa hoc Sw séng, Truong Dai hoc Khoa hoc va Cong nghé Ha Néi, Viét Nam
Tém tdt

Dau (Phaseolus vulgaris) 1a mot phan khong thé thiéu trong ché d6 an hang ngay ¢ Viét Nam. Anthocyanin da
dugc xac dinh 1a mot nhém flavonoid quan trong trong dau. Nghién ciru nay nhdm muc dich dénh gia tbng ham luong
anthocyanin (TAC) ctia sau loai ddu bang phuong phap vi sai pH; tdi uu hoa qua trinh chiét xut anthocyanin tir dau
den bang phuong phap bé miat dap ung véi thiét ké Box-Behnken va xac dinh ham lugng anthocyanin trong mau tdi
vu bang ky thuat HPLC-DAD. Két qua cho thiy ddu den c6 TAC cao nhit (0,478 + 0,0582 mg/g), tiép theo 1a dau tay
d6 (0,1835 + 0,1038 mg/g). Cac loai dau khac c6 ham luong anthocyanin thp hon dang ké so v&i hai loai trén (p <
0,05). Pia diém thu mau khac nhau anh hudng dén TAC trong dau nanh, dau dé hat nhd va dau tay do. Cac thong sb
tdi wu dé chiét xuét téng anthocyanin tir dau den duoc xac dinh 1a: ty 16 mau/dung moi 1:21,9 g/L, ethanol 45,5% va
axit hydrochloric 13,7 uL. St dung cac diu kién chiét xuét nay, hiéu sudt chiét xut tot nht dat 0,47 + 0,025 mg/g
trong lugng kho. Bén anthocyanin chinh da dugc xac dinh trong dich chiét ddu den t6i wu bao g6m delphinidin-3-
glucoside (D3G), petunidin-3-glucoside (Pt3G), peonidin-3-glucoside (P3G) va cyanidin-3-glucoside (C3G). Ham
lwong D3G (0,5418 + 0,1135 mg/g) cao hon dang ké so v&i Pt3G (0,2779 + 0,0336 mg/g) va hai anthocyanin khéc (p
<0,05). Hon nita, D3G (54 — 64%) dugc xac dinh 1a hop chat phong phti nhat & ca ba viing bao gdm Hai Duong, Dik
Lak va Ha Noi, tiép theo 1a Pt3G (29 — 36%), P3G (6 — 9%) va C3G (~1%). Nhiing phat hién trong nghién ciru nay
cung cip bang ching khoa hoc vé anthocyanin trong dau thuong, c¢6 thé 1am co s& cho cac nghién ctru kham pha thém

vé loi ich strc khoe cua cac loai dau nay.

Tir khoa: Phaseolus vulgaris, anthocyanin, 16i wu héa chiét xudt, Thiét ké Box-Behnken, HPLC-PDA
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Evaluation of selected characteristics of Bacillus subtilis and
Bacillus amyloliquefaciens as a hasis for probiotic production in livestock farming

Tran Ngoc Dat!, Le Thi Xuan Mai', Nguyen Vu Ngoc Thanh2, Nguyen Thi Minh Huyen!”
Department of Life Science, University of Science and Technology of Hanoi,
Vietnam Academy of Science and Technology, Ha Noi, Vietnam.
2Institute of Physics, Vietnam Academy of Science and Technology, Ha Noi, Vietnam.
Abstract

Aiming to reduce the use of antibiotics and improve animal health is a focus in animal husbandry. Using
probiotics supplement to animal feed to improve animal health is a practical need. To develop an effective probiotic
for livestock production, this study focused on selecting and evaluating the biological characteristics of two bacterial
strains with high application potential: Bacillus subtilis and Bacillus amyloliquefaciens. After isolation
and preliminary identification using MALDI-TOF MS, the bacterial strains were examined through a series of assays,
including catalase activity, lactic acid production, the ability to produce digestive enzyme (amylase, protease, and
cellulase), as well as their ability to inhibit Escherichia coli under co-culture conditions. These characteristics were
considered key criteria determining the effectiveness of probiotic bacteria in supporting digestion, enhancing the
hydrolysis of feed into easily absorbed nutrients, and maintaining gut microbiota balance in livestock. The results
showed that both strains were catalase-positive and capable of producing digestive enzymes such as amylase, protease,
cellulase, demonstrating their potential to promote the hydrolysis of starch, protein, and cellulose in the digestive
systems of livestock. Additionally, both Bacillus sutilis and Bacillus amyloliquefaciens exhibited lactic acid
production. Notably, the two strains demonstrated strong competitive growth and effectively inhibited the
proliferation of E. coli.

Keywords: Bacillus spp., Catalase, Antibacterial activity, Digestive enzyme, Acid Lactic.

Danh gia mot s dic diém chon loc clia Bacillus subtilisva Bacillus amyloliguefaciens
lam co sd cho sén xuat ché pham sinh hoc trong chin nudi

Tran Ngoc Pat!, L& Thi Xuin Mai', Nguyén Vii Ngoc Thanh?, Nguyén Thi Minh Huyén'*
!Khoa Khoa hoc Sw séng, Dai hoc Khoa hoc va Cong nghé Ha Ngi,
Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha Ngi, Viét Nam.
’Vién Vat Iy, Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha Ngi, Viét Nam.
Tom tit
Huong td1 viée gidm st dung khang sinh, tang cuong suc khoe vat nudi dugce chu trong trong chan nuoi. Su
dung loi khuén bd sung vao thirc dn chin nudi dé ting cuorng sirc khoe vat nudi 1a mot nhu cu thuc tién. Dé phat trién
mot loai men vi sinh hidu qua cho chin nudi dong vat 1y thit, nghién ctru nay tap trung vao viéc lua chon va danh gia
cic dic diém sinh hoc cuahai ching vi khudn c6 tiém ning ung dung cao: Bacillus subtilis va Bacillus
amyloliquefaciens. Sau khi phan 1ap va dinh danh so bo bang MALDI-TOF MS, c4c ching vi khuan d3 dwoc danh gia
thong qua cac xét nghiém bao gdm: kha ning sinh enzyme ngoai bao thong qua xac dinh hoat tinh catalase, kha ning
san xuat enzyme tiéu hoa (amylase, protease va cellulase), kha ning san xuét axit lactic va kha ning trc ché vi khuan
¢6 thé gay bénh Escherichia coli trong diéu kién ddng nudi cdy. Nhiing dic diém nay duoc coi 14 tidu chi chinh xéac
dinh hiéu qua cta vi khuén probiotic trong viéc h trg tiéu hoa, ting cudng thity phan thire an thanh chét dinh dudng
d& hap thu va duy tri can bang hé vi sinh vat dm‘mg rudt trong chin nudi. Két qua cho thiy cé hai ching déu c6 phan
ung duong tinh voi catalase va co kha nang san Xuét cic enzyme tiéu hoa nhu amylase, protease, cellulase, chimg to
tiém ning cta ching trong viéc thiic ddy qua trinh thuy phan tinh bot, protem va cellulose trong hé tiéu hoa cua vat
nudi. Ngoai ra, ca Bacillus sutilis va Bacillus amyloliquefaciens déu thé hién kha ning san xuét axit lactic. Pang chu
¥, hai chiing nay thé hién kha ning ting truéng canh tranh manh mé va trc ché hiéu qua sw phat trién cta E. coli.

Tir khoa: Bacillus spp., catalase, hoat tinh khang khudn, enzym tiéu hoa, acid lactic.
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Optimization of a modified QUEChERS method of experimental design for vitamin B2,
B3, B6 and B9 in powder formula milk by HPLG/DAD

Ngoc-Van Nguyen Thi*, Ngan Tuyet Duong, Thanh Tuan Pham
Can Tho University of Medicine and Pharmacy, Can Tho City
Abstract

The purpose of this work is to use HPLC/DAD to ascertain the best extraction and cleanup conditions for
various forms of vitamin B in powder formula milk. The QuEChERS method's key variables were optimized using a
Box-Behnken design with 3-level 4-variable and Minimum-Run Resolution IV Screening Design. Following the
selection of the best experimental setup, the suggested approach was applied to quantify four vitamins B (B2, B3, B6,
and B9) in powder formula milk matrix by HPLC/PDA in accordance with AOAC and ICH guidelines. When taking
into account the performance standards given in this guideline, the approach presented recovery between 83.55 and
108.43 for 4 B vitamins, which is adequate. The intra-day and inter-day percentage relative standard deviations were
1.66 t0 2.75% and 0.47 to 4.78%, respectively. Furthermore, the technique enabled the determination of low detection
limits in less than 25 minutes of analytical time. The proposed method's excellent accuracy, precision, and efficiency
made it acceptable for regular B vitamin analysis when applied to powder formula milk samples. The findings
confirmed that the modified QuUEChERS technique is appropriate for routinely assessing B vitamin levels in powder
formula milk matrix.

Keywords: QuEChERS, B vitamins, powder formula milk, HPLC/DAD.

Tdi wu hoa phuong phap QUECKERS cai tién nham dinh luong vitamin B2, B3, B6 va B9
trong siia hét cdng thilc hang HPLC/DAD

Nguyén Thi Ngoc Véan, Dwong Tuyét Ngan, Pham Tudn Thanh
Truong Pai hoc Y Dugc Can Tho
Tém tit
Muc tiéu cua nghién ctru nay la xac dinh cac diéu kién chiét va lam sach t&i wu cho cac dang vitamin nhém B
trong nén mau sita bot cong thirc bang k¥ thuat HPLC/DAD. Cac bién quan trong ctia phwong phap QuEChERS duoc
t6i wu hoa bang thiét ké Box—Behnken v6i mé hinh 3 mirc — 4 yéu t6 va thiét ké sang loc Minimum-Run Resolution
IV. Sau khi lya chon dugc didu kién thi nghiém tdi uu, phuong phap dugc ap dung dé dinh luong bdn vitamin nhom
B (B2, B3, B6 va B9) trong nén mau sira bot cong thirc béng HPLC/PDA theo huong dan cia AOAC va ICH Két
qua cho thay phuong phap dat ty 16 thu hdi tir 83,55% dén 108,43% dbi voi ca bdn vitamin B, dap ing yéu cau cia
céc tiéu chuan danh gia hiu nang. D¢ ldp lai trong ngay va lién ngay c6 d¢ léch chuan lan luot tir 1,66-2,75% va
0,47—4,78%. Ngoai ra, ky thuat nay cho phép xac dinh cac gii han phét hién thap véi thoi gian phan tich dudi 25
phut. Phuong phap dé xuét thé hién do chinh xac, d6 ding va hiéu qua cao, phit hop cho phén tich thuong quy cac
vitamin nhém B trong mau sita bot cong thirc. Cac két qua thu duoc khing dinh riang ky thuat QuEChERS cai tién
hoan toan thich hop cho viéc danh gia thuong xuyén ham lugng vitamin nhom B trong nén mau sira bot cong thic.
Tir khoa: QuEChERS, B vitamins, sita bt cong thire, HPLC/DAD
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Application of explainable Artificial Intelligence in personalized nutrition

Nguyen Manh Son', Nguyen Duc Phong'?2, Pham Huu Vang?, Do Hong Phuong?,
Nguyen Thi Kim Thuong!, Nguyen Manh Ha', Bui Xuan Thanh!, Ta Thi Thao'*
Faculty of Chemistry, VNU University of Science, Hanoi, Vietnam
2TRAPHACO Joint Stock Company, Hanoi, Vietnam
3Faculty of Mathematics, Mechanics and Informatics, VNU University of Science, Hanoi, Vietnam
“Department Food Science and Technology, University of Science and Technology of Hanoi, Hanoi, Vietnam
Abstract

Precision nutrition plays an essential role in preventing and managing diseases associated with dietary
imbalance, helping reduce the burden on public health particularly for non-communicable conditions such as obesity,
whose prevalence has tripled from 1976 to 2016. However, traditional machine-learning models used in this field still
face limitations, including a lack of transparency in generating optimal personalized dietary recommendations and
restricted generalizability when applied to individuals with diverse biological profiles and lifestyle characteristics. In
this study, we develop an explainable artificial intelligence (xAl) framework that integrates state-of-the-art modeling
algorithms with a multi-layered explanation mechanism, encompassing model-based, example-based, and mechanistic
explanations. This framework is designed to process and learn from multimodal data sources, enabling the clear
identification of key factors that shape each individual’s nutritional responses. Our findings highlight the potential for
developing reliable personalized nutrition systems that support clinicians, dietitians, and end-users in making
transparent, interpretable, and evidence-based decisions.

Keywords: Personalized nutrition, Machine Learning, Explainable Artificial Intelligence.

-2

Ung dung tri tué nhan tao giai thich duoc trong ca nhan hoa ché do an udng

Nguyén Manh Son!, Nguyén Pirc Phong'2, Pham Hiru Vang®, D5 Hong Phuwong?,
Nguyén Thi Kim Thuong', Nguyén Manh Ha', Bui Xuin Thanh', Ta Thi Thiao"
'Khoa Hod hoc, Truong Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi, Ha No¢i, Viét Nam
2Céng ty C6 phan TRAPHACO, Ha Ngi, Viét Nam
3Khoa Todn - Co - Tin hoc, Truong tha hoc Tw nhién, Dai hoc Quéc gia Ha Ngi, Ha N¢i, Viét Nam
“Khoa Khoa hoc va Cong nghé Thuc pham, Truong Khoa hoc va Céng nghé Ha Noi, Ha Néi, Viét Nam
Tom tit

Dinh dudng ca nhan hoa déng vai tro quan trong trong viéc phong ngira va diéu tri mot ¢ cac cian bénh lién
quan t6i mét can bang ché d6 an udng, giup giam thiét hai cho suc khoé céng ddng, dic biét dbi v6i cac can bénh
khong gy nhiém nhu bénh béo phi véi ty 1& tang gap ba lan tir nam 1976 dén nam 2016. Tuy nhién, cac mé hinh hoc
may truyén thong ung dung trong linh vuc nay van dbi mat véi cac han ché nhu thiéu kha nang minh bach trong viéc
dua ra khuyén nghi dinh dudng t6i wu cho timg ca nhan va kha niang khai quat hoa con han ché khi 4p dung trén cac
nhom cé thé c¢6 dic trung sinh hoc va 16i séng khac nhau. Trong nghién ctru nay, chiing t6i thyc hién nghién ciru tmg
dung khung Tri tué Nhan tao Giai thich dugc (xAl) tich hop céc thudt toan moé hinh hoa hién dai véi co ché giai thich
da tang nhé'lm giai thich dya trén mo hinh, dva trén vi du va dya trén co ché Khung nay duoc thiét ké dé xir Iy va hoc
tir cac ngudn dit liéu da phuong thirc, cho phép nhan dién rd rang cac yéu tb c6 anh huong then chét dén phan tmg
dinh dudng cia timg ca nhan. Két qua nghién ctru cho thay tiém ning cho viéc phat trién cac hé thdng dwa radinh
dudng ca nhan hoa dang tin cy, hd trg bac si, chuyén gia dinh dudng va ngudi ding dua ra quyét dinh dya trén bang

chimg minh bach va c6 thé giai thich dwoc.

Tir khod: Dinh dwong ca nhdn hoa, Hoc may, Tri tué Nhan tgo Gidi thich duoc
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Improving the classification accuracy of orange varieties and origins hased on
chemical composition using machine learning algorithmsand SMOTE data balancing

Nguyen Manh Son!, Nguyen Duc Phong'2, Pham Huu Vang?®, Nguyen Thi Van Anh*, Le Thi Hong Hao'?,
Nguyen Thi Dung!, Nguyen Manh Ha!, Bui Xuan Thanh!, Nguyen Duc Thanh'%, Ta Thi Thao'*
Faculty of Chemistry, VNU University of Science, Hanoi, Vietnam
2TRAPHACO Joint Stock Company, Hanoi, Vietnam
3Faculty of Mathematics, Mechanics and Informatics, VNU University of Science, Hanoi, Vietnam
*Vietnam University of Traditional Medicine and Pharmacy, Hanoi, Vietnam
SNational Institute for Food Control, Ha Noi, Viet Nam
SVietnam Military Medical University, Hanoi, Vietnam
Abstract

The authentication and classification of fruit varieties and geographical origins based on chemical composition are
essential for ensuring product quality, traceability, and protection of geographical indications. In this study, 82 orange juice
samples representing four varieties (Vinh, Cao Phong, Xa Doai, and Sanh) were collected from ten provinces across Vietnam
and analyzed for sugars, organic acids, carotenoids, and flavonoids using HPLC. Significant differences in metabolite
concentrations were observed across varieties and regions (p < 0.05), highlighting clear biochemical diversity influenced by
both genetic and environmental factors. Principal component analysis (PCA) revealed distinct clustering patterns among
varieties and origins, confirming compositional differentiation based on key compounds such as B-carotene, lutein,
hesperidin, and citric acid. To evaluate classification performance, five machine learning algorithms, including Support
Vector Classifier (SVC), Decision Tree (DT), Random Forest (RF), XGBoost, and Multilayer Perceptron (MLP) were
applied with and without Synthetic Minority Over-sampling Technique (SMOTE) for data balancing. Without SMOTE, RF
and SVC achieved the highest accuracies of 0.882 and 0.823, respectively. After applying SMOTE, all models showed
substantial improvement, with SVC and RF reaching perfect classification accuracy (1.0) and MLP achieving 0.931 for
variety prediction. These results demonstrate that integrating machine learning algorithms with SMOTE significantly
enhances the robustness and accuracy of classification models for chemically diverse datasets. This study provides the first
comprehensive chemical profiling and classification of Vietnamese orange varieties and origins, offering a reliable
framework for quality control, authentication, and potential protection of geographical indications in the citrus industry.

Keywords: Machine Learning, SMOTE, Origins, Varieties, Oranges.

Cai thién do chinh xac phan loai giong cam va ngudn goc dua trén thanh phan hoa hoc
bang thuét toan hoc may va ki thuat can bang dii liéu SMOTE

Nguyén Manh Son', Nguyén Dirc Phong'?, Pham Hiru Vang®, Nguyén Thi Van Anh*, Lé Thi Hong Hao"®,
Nguyén Thi Dung', Nguyén Manh Ha', Bui Xuan Thanh', Nguyén Dirc Thanh'®, Ta Thi Thao"*
'Khoa Hod hoc, Truong Khoa hoc Ty Nhién, Dai hoc Quéc gia Ha Noi, Viét Nam
2Céng ty C6 phan TRAPHACO, Ha Ngi, Viét Nam
3Khoa Todn-Co-Tin hoc, Truong Khoa hoc Tw Nhién, Dai hoc Quéc gia Ha Ngi, Viét Nam
“Hoc vién Y Dugc Hoc C6 Tmyén Viét Nam, Ha Noi, Viét Nam
SVién Kiém nghiém An toan V¢ sinh Thuc Phém Quéc gia, Ha Noi, Viét Nam
SHoc vién Qudn Y Viét Nam, Ha Néi, Viét Nam
Tom tit

Viéc xac thuc va phén loai cac gidng trai cay ciing nhu nguon goc dia 1y dya trén thanh phin hoa hoc dong vai tro
quan trong trong viéc dam bao chit luomg san pham, truy xudt ngudn gdc va bao vé chi dan dia ly. Trong nghién ciru nay,
82 mau nudc cam dai dién cho bdn gidng (Vinh, Cao Phong, Xa Poai va Sanh) dugc thu thap tir muoi tinh trén khap Viét
Nam va phan tich ham lugng duong, axit hfru co, carotenoid va flavonoid béng HPLC. Sy khéc biét dang ké vé nong do cac
chat chuyen hoa duogc ghi nhan giita cac gidng va cac ving (p < 0,05), cho thay su da dang sinh hoa o rét chiu anh hudng
b01 ca yéu to d1 truyen va moi truong. Phan tich thanh phan chinh (PCA) cho thdy cac nhém méu phan tach 15 rang theo
gidng va ngudn goc, khang dinh sy khac biét trong thanh phan dua trén cic hop chat ch chdt nhu B-carotene, lutein,
hesperidin va axit citric. D& danh gi4 hiéu suit phan loai, nim thu4t toan hoc may gém Support Vector Classifier (SVC),
Decision Tree (DT), Random Forest (RF), XGBoost va Multilayer Perceptron (MLP) dugc ap dung véi va khong st dung
k¥ thuét ting mau thiéu s6 tong hop (SMOTE) dé can bang dir liéu. Khéng sir dung SMOTE, RF va SVC dat d6 chinh xac
cao nhét Ian luot 14 0,882 va 0,823. Sau khi ap dung SMOTE, tit ca mé hinh déu cai thién dang ké véi SVC va RF dat do
chinh x4c tuyét ddi (1,0), va MLP dat 0,931 trong du doan gidng. Nhiing két qua nay cho thay viéc tich hop céc thuat toan
hoc may voi SMOTE gitip ting cuong dang ké do 6n dinh va d chinh xac ctia mé hinh phan loai dbi véi cac bo dir liéu co
tinh da dang hoa hoc cao. Py 1a nghién ciru du tién cung cap hd so hoa hoc toan dién va phan loai cac giéng cam va ngudn
géc Viét Nam, mang lai m¢t khung tham chiéu tin cdy cho kiém soat chat luong, xac thuc va tiém ning bao vé chi dan dia

1y trong nganh cong nghiép cay c6 mui.

Tir khoa: Hoc may, SMOTE, giéng, ngudn goc, qua cam
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A multi-source machine learning approach for edible oil classification from
fluorescence spectroscopy and chemical parameters

Dang Le Minh Hieu'", Pham Huu Vang3, Nguyen Manh Son', Nguyen Puc Phong?, Ta Thi Thao',

Nguyen Manh Ha!, Bui Xuan Thanh

Faculty of Chemistry, VNU University of Science, Vietnam National University, Hanoi, Vietnam

2TRAPHACO Joint Stock Company, Hanoi, Vietnam

3Faculty of Mathematics, Mechanics and Informatics, VNU University of Science, Vietnam National University, Hanoi, Vietnam
Abstract

Olive oil is a crucial food item playing an important role in food processing and preservation, making it one of
the most widely used ingredients worldwide. Monitoring and evaluating the quality of olive oil during production,
testing, and distribution presents a significant challenge for the food industry. To test olive oil quality quickly and
effectively, there is a need to develop an analytical procedure that is fast, inexpensive, cost-saving, and
environmentally friendly. The application of machine learning models combined with chemometrics techniques offers
great promise for the concurrent quality control of food products. This study proceeds with the development of an
edible oil classification model based on three groups: Extra Virgin Olive Oil (Extra), Lampante Crude Olive Oil
(Lampante), and Virgin Olive Oil (Virgen). Based on publicly available olive oil data, the study trains machine
learning models on concatenated data, specifically pre-processed fluorescence measurement signals and signals for
acid value and peroxide value. The results show absolute accuracy on the testing dataset. This opens a new direction
for food testing that is low-cost, uses easily installed and operated equipment, provides high testing speed, and high
accuracy. Furthermore, it affirms the flexibility of combining machine learning and chemometrics, as the model's
performance can be significantly enhanced by concatenating data from multiple sources.

Keywords: Olive oil, unsupervised learning, PCA, Random Forest Algorithm.

Tiép can hoc may da ngudn dii liéu cho bai toan phan loai dau an tir phd huynh quang
va thong sé héa hoc

Ping Lé Minh Hiéu', Pham Hiru Vang?, Nguyén Manh Son', Nguyén Dirc Phong?, Ta Thi Thio',
Nguyén Manh Ha', Bui Xuin Thanh
!Khoa Héa hoc, Truong Khoa hoc Ty Nhién, Dai hoc quéc gia Ha Ngi, Ha N¢i, Viét Nam
2Céng ty Cé phan TRAPHACO, Ha Ngi, Viét Nam
3Khoa Todan -Co-Tin hoc, Truong Khoa hoc Ty Nhién, Pai hoc Quéc gia Ha Ngi, Ha N¢i, ViétNam
Tom tit

Dau 6 liu 1a mot trong nhiing loai thuc phdm déng vai trd quan trong trong viéc ché bién va bao quén, 1a mot
trong nhirmg loai nguyén liéu phd bién nhét trén thé gioi. Viéc kiém soat, danh gia chit lugng ctia dau 6 liu trong qua
trinh san xuat, kiém nghiém, phan phdi 1a mot trong nhing thach thirc 16n dbi v6i nganh thuc pham. Dé kiém nghiém
chét lwong dau 6 liu mot cach nhanh chéng va hiéu qua, cin xay dung mot quy trinh phan tich nhanh, ré, tiét kiém chi
phi va than thién v6i méi trudng. Viée tmg dung cac mé hinh hoc may két hop véi ky thuat chemometrics dura ra nhiéu
htra hen trong viéc kiém soat chit lugng trong thuc phim mét cach ddng loat. Bai nghién ciru tién hanh viéc xay dung
mo hinh phén loai diu 4n duya trén 3 nhom: dau 6 liu siéu nguyén chat (Extra), dau 6-liu thé Lampante, va dau 6 liu
nguyén chit (Virgen). Dya trén dit liéu mé vé dau 6 liu di dugc cong bd, nghién ciru huan luyén cic mé hinh hoc
may, hudn luyén trén dit liéu dwoc ghép ndi tin hiéu do luong huynh quang duoc tién xir Iy va tin hiéu d6 acid voi do
peroxide. Két qua cho thiy d6 chinh xac dat dwoc 1a tuyét dbi trén tap dit lidu kiém thir. M6 ra huéng di kiém nghiém
thuc phdm v&i chi phi ré, thiét bi d& Iip dat va van hanh, téc do kiém nghiém nhanh va doc chinh xéac cao. Dong thoi,
khing dinh sy linh hoat khi két hop gitra hoc may va chemometrics, khi c6 thé gia ting dang ké hiéu sudt ciia mé hinh

bang viéc ghép ndi dit liéu tir nhiéu ngudn.

Tir khéa: Dau 6 liu, unsupervised learning, PCA, Random Forest Algorithm.
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Knowledge and practice regarding food safety of food handlers and related factors at
the collective kitchens of kindergartens in Gam Le district, Da Nang city in 2023

Hoang Khac Tuan Anh!", Phan Quoc Viet?, Phan Huong Duong?
! Hanoi University of Public Health, Hanoi, Vietnam
°’Le Thuy regional medical center, Quang Binh, Vietnam
3National Hospital of Endocrinology, Hanoi, Vietnam
Abstract

Amidst the complex developments in school food safety, canteen staff play a critical role as they are directly
involved in the selection, processing, and storage of food, thus holding a pivotal position in ensuring food safety. This
study was conducted to describe the status of food safety knowledge and practices among 132 canteen staff and to
identify associated factors at 37 collective kitchens in preschools in Cam Le District, from July 2022 to May 2023.
Employing a cross-sectional descriptive design with univariate and multivariate regression analyses, the results
indicated that 87.1% of canteen staff possessed adequate general food safety knowledge; however, knowledge
regarding food contamination was notably low (only 50% adequate). The prevalence of adequate food safety practices
was only 51.5%. Deficiencies in practice included the assessment of raw food inputs (50.8%) and compliance with
the 3-step food inspection protocol (documentation for step 1: 28.5%; step 2: 9.8%; and step 3: 38.6%). Furthermore,
56.5% of staff were observed wearing jewelry while working. Factors associated with good practices included:
adequate general knowledge (4.6 times higher than the non-adequate group), participation in training (4.2 times
higher), and holding a professional qualification (6.9 times higher compared to a primary certificate). Educational
level, work seniority, and frequency of inspections also demonstrated a significant positive association. The study
provides recommendations aimed at enhancing staff knowledge, maintaining the effectiveness of inspections, and
strengthening direct supervision and management by school authorities.

Keywords: Food safety, Canteen staff; Preschool; Knowledge; Practice.

Kién thiic, thuc hanh vé an toan thuc pham ciia nhan vién cap dudng va mét s yéu td
lién quan tai bép an tap thé cac trudng mam non trén dia ban quan Cam Lé,
thanh pho Ba Nang nam 2023

Hoang Khic Tuin Anh', Phan Quéc Viét?, Phan Huwéng Dwong?
I Truong Dai hoc Y 16 cong cong, Ha Noi, Viét Nam
2Trung tam Y té khu viee Lé Thuy, Quang Binh, Viét Nam
3Bénh vién Noi tiét Trung wong, Ha Noi, Viét Nam
Tom tit

Trué6ce tinh hinh an toan thuc pham (ATTP) trudng hoc din bién phirc tap, nhan vién cdp dudng gitt vai trd
quan trong vi ho 1a ngudi truc tiép lwa chon, ché bién va bao quan thuc pham, giir vai trd then chdt trong viéc dam
bao ATTP. Nghién cuu dugc thuc hién nham md ta thuc trang kién thire, thuc hanh ATTP cua 132 nhén vién cép
dudng va tim hiéu mot sb yéu td lién quan tai 37 bép an tap thé truong mam non quan Cam Lé tir thang 07/2022 dén
thang 05/2023. Str dung nghién ctru mé ta cit ngang, ap dung phan tich hdi quy don bién va da bién, két qua cho thiy
87,1% nhan vién cap dudng dat kién thirc chung vé ATTP, nhung vé 6 nhiém thyc phdm con rat thap (chi 50% dat).
Ti 1é dat thuc hanh vé ATTP chi & mtrc 51,5%. Cac diém yéu trong thuc hanh bao gdm danh gia thuc phidm dau vao
(50,8%), va viéc tun thu quy trinh kiém thyuc 3 bude (ghi budce 1: 28,5%; ghi bude 2: 9,8% va ghi budc 3: 38,6%).
Co 56,5% nhan vién deo trang suc khi lam vigc. Cac yéu t6 lién quan dén thyc hanh tot 1a: dat kién thic chung (cao
gip 4,6 lan nhém khong dat) duoc tap huén (gip 4,2 14n) va c6 bang nghé (gép 6.9 1an so v6i ching chi so cap) Trinh
d6 hoc van, thdm nién va tan sudt dugc kiém tra ciing cho thdy méi lién quan tich cuc rd rét. Nghién ctru dé xudt cac
khuyén nghi nham boi dudng kién thirc cho nhan vién, duy tri hiu qua thanh tra va ting cudong gidm sat, quan 1y truc

tiép clia nha truong.

Tir khéa: An toan thuc phiam; cdp dwdng; mam non; kién thire; thire hanh
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Determinants of food safety K-A—P and evaluation of an on-site intervention model
among restaurant food handlers in Ha Long city, Vietnam

Vu Thi Thia!, Dang Thao Yen Linh2, Nguyen Thi Thanh Thuy**
! Food Safety and Hygiene Division of Quang Ninh Province
2 National Centre for Technological Progress, Ministry of Science and Technology
3Faculty of Food Science and Technology, Vietnam National University of Agriculture
Abstract

Food handlers play a critical role in preventing foodborne diseases; however, scientific evidence on
determinants of food safety knowledge, attitudes, and practices (K—A-P) in Vietnam’s food service sector remains
limited. This study aimed to identify factors associated with K-A—P among food handlers in selected restaurants in
Ha Long City, Quang Ninh Province, and to assess the effectiveness of an on-site intervention model. A cross-sectional
survey was conducted with 205 food handlers from 167 restaurants using a 40-item questionnaire to assess knowledge
and a 20-item checklist to evaluate attitudes and practices. Logistic regression was applied to determine statistically
significant associated factors. For those who did not meet the requirements in the baseline assessment, a structured
intervention package—including direct communication and guidance, reinforcement of standard operating
procedures, and strengthened workplace supervision—was implemented and evaluated using a pre—post comparison.
Results showed that 76.1% of food handlers met the knowledge criteria, while only 65.9% met the attitude—practice
criteria. Major gaps were found in knowledge of food contamination risks and in personal hygiene practices.
Significant associated factors included educational level, work experience, access to food safety information,
availability of equipment and protective tools, and supervision at the workplace. Food handlers with adequate
knowledge were 16.4 times more likely to practice safely, whereas those with sufficient equipment and protective
tools were 16.7 times more likely to perform correctly. After the intervention, the proportion meeting the knowledge
requirement increased from 39.2% to 82.3%, and those meeting the attitude—practice requirements increased from
5.1% to 76.0%, indicating substantial improvement. The study provides scientific evidence on the current K—-A—P
status of food handlers in a major tourism hub and demonstrates the feasibility and effectiveness of on-site
interventions in sustainably improving food safety behaviors in the food service sector.

Keywords: Food safety; Food handlers; K-A-P; Restaurants;, Ha Long.

Cac yéu to quyét dinh anh hudng dén kién thiic - thai dd - thuc hanh (K-A-P) vé an toan
thuc pham va danh gia md hinh can thiép tai ché ddi véi ngudi ché bién thuc pham
trong cac nha hang é thanh phd Ha Long, Viét Nam

Vu Thi Thia!, Dang Thao Yen Linh?, Nguyen Thi Thanh Thuy?
I Chi cuc An toan vé sinh thire pham tinh Quéng Ninh
2 Vién umg dung cong nghé, B6 Khoa hoc va Céng nghé
3 Khoa Céng nghé thire pham, Hoc vién Néng nghiép Viét Nam
Tom tit

Ngudi ché bién thyc pham dong vai tro then chdt trong phong ngira bénh do thyc pham gay ra, tuy nhién bang
chimg khoa hoc vé yéu t6 quyét dinh dén kién thirc, thai do va thyc hanh (K—A—P) an toan thyc phim (ATTP) trong
linh vuce dich vu dn uéng tai Viét Nam con han ché. Nghién ctru nay xac dinh yéu td anh hudng dén K-A-P cua nguoi
ché bién tai mot s nha hang & thanh phd Ha Long, tinh Quang Ninh, dong thoi dénh gia hiéu qua ctia mé hinh can
thiép truc tiép tai co s6. Khao sat cit ngang dugc thyc hién trén 205 nguoi ché bién tai 167 nha hang, st dung bd cau
ho6i 40 muc danh gia kién thirc va bang kiém 20 tiéu chi danh gia thai 6 va thuc hanh. Hdi quy logistic dugc sir dung
dé xac dinh cac yéu to lién quan c6 ¥ nghia thong ké. Ddi voi ngudi ché bién khong dat yéu cau trong khao sat ban
dau, nghién cru trién khai mé hinh can thi¢p gém truyén thong — huéng dan tryc tiép, ciing c6 quy trinh thao tac chuan
va ting cudng giam sat tai noi 1am viéc; ddng thoi danh gia hidu qua thong qua so sanh trudce — sau. Két qua cho thiy
ty 1¢ dat kién thirc ATTP 14 76,1% va ty 1¢ dat thai d6 — thuc hanh 13 65,9%, v6i cac han ché tap trung vao kién thirc
vé nguy co 6 nhiém thyc pham va thyuc hanh vé sinh c4 nhan. Cac yéu td lién quan c6 y nghia gém trinh d6 hoc van,
kinh nghiém lam viéc, tiép can thong tin ATTP, mtc do trang bi dung cu — bdo hd va hoat dong giam sat tai co sd.
Nguc‘yi ¢6 kién thue dat yéu cau c6 kha ning thyc hanh ding cao hon 16,4 14n, trong khi nguc‘ri duoc trang bi dung cu
— thiét bi day dii co kha nang thuc hanh dung cao hon 16,7 lan. Sau can thiép, ty 1é dat kién thuc tang tir 39, 2% 1én
82,3%, va ty 1€ dat thyc hanh tang tur 5,1% lén 76 0%, cho thay hiéu qua cai thién rd rét. Nghlen clru cung cip bang
chung khoa hoc vé thuc trang K—A—P ctua nguoi ché bién tai dia ban du lich trong diém va khang dinh tinh kha thi

ctia md hinh can thiép tai chd nhdm cai thién bén viing hanh vi ATTP trong linh vyc dich vu an uéng.

Tir khéa: An toan thwe pham, nguoi ché bién, K-A-P, nha hang, Ha Long
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Development of a TLC-scanning method for quantification shikimic acid in Star anises

Ngo Quang Trung!®, Tran Trong Bien?, Nguyen Van Han?
INational Institute of Pharmaceutical Technology, Hanoi University of Pharmacy, Vietnam
’Hanoi University of Pharmacy, Vietnam
Abstract

Star anise (/l/licium verum Hook.f.) is an ancient medicinal herb used both to treat digestive diseases and is a
widely used spice in food processing. The compound shikimic acid (AS) in Star anise has antioxidant, anti-
inflammatory, antibacterial properties and is an important ingredient in the synthesis of the antiviral drug Tamiflu
(oseltamivir). Frucius Illicii veri monograph in The Vietnamese Pharmacopoeia V prescribes essential oil content but
does not mention AS content. To quantify AS in star anise, this study used the Thin Layer Chromatography Scanning
method. The quantification process involved soaking the sample overnight in 96% ethanol, then Soxhlet-extracting
for 8 hours. The extract was concentrated in a flask and redissolved to a final volume of 25 mL. A silica gel 60 Fas4
thin plate was used, developed with a solvent system of n-butanol, acetic acid, and water (6:1:2, v/v/v). After
development, dry the thin layer at room temperature and develop the color by dipping it in the potassium permanganate
0.5% reagent solution. The method was validated according to AOAC 2016 guidelines, showing specificity for
shikimic acid, linearity from 5-25 pg (R?>=0.9933), good repeatability (RSD = 3.91%), high recovery (97.02—102.82%)
at three concentration levels, and high sensitivity (LOD = 1.75 pug, LOQ = 5.00 pg). AS in four Lang Son star anise
samples ranged from 3.69% to 6.44%. These results provide an additional method for testing and evaluating star anise
medicinal herbs in use and production.

Key words: acid shikimic, quantitative, illicium, TLC-scanning.

Xay dung phuong phap dinh luong acid shikimic trong Dai héi bang sac ky 16p mong
két hop do mét dé quang

Ngé Quang Trung!, Tran Trong Bién?, Nguyén Vin Han?
Vién Céng nghé Duoc phzfm Quéc gia, Truwong Pai hoc Duoc Ha N¢gi, Viét Nam
’Truong Pai hoc Duoc Ha Noi, Viét Nam
Tom tit

Pai hoi ({llicium verum Hook.f.) 1a mot dugce li¢u lau doi dung chira tri cac bénh vé tiéu hoa va 1a gia vi dugc
sir dung rong rii trong ché bién thuc phim. Hop chit acid shikimic (AS) trong dai hdi ¢6 kha ning chdng oxy hoa,
chéng viém, khang khuan va 1a nguyén liéu quan trong trong tong hop thude khang virus cam Tamiflu (oseltamivir).
Chuyén luan Dai hoi trong Dugc dién Viét Nam V quy dinh ham lugng tinh dau nhung chua dé cap toi kiém tra ham
luong AS. Dé dinh luong AS trong dai hdi, nghién ciru nay sir dung phuong phap séc ky 16p mong két hop do mat do
quang (Thin Layer Chromatography Scanning). Mau thir dwoc ngdm qua dém véi ethanol 96%, chiét Soxhlet trong
8h, ¢6 dich chiét trong binh cAu sau d6 hoa tan lai dinh mdc 25 mL. Nghién ctru str dung ban mong silica gel 60 Fasa,
khai trién véi hé dung méi gdm n-butanol : acid acetic : nude (6:1:2, v/v/v). Ban mong sau khai trién 1am kho nhiét
d6 phong va hién mau bang nhing vao dung dich thudc thir kali permanganat 0,5%. Phuong phap dugc tham dinh
theo huéng dan cia AOAC 2016 c6 tinh didc hiéu vé6i acid shikimic, tuyén tinh trong khoang 5-25 pg (R=0,9933), do
lap lai tét (RSD = 3,91%); d6 thu hdi cao (97,02 - 102,82%) & 3 mirc ndng do theo AOAC va d6 nhay cao (LOD =
1,75 ng, LOQ = 5,00 pug). Nghién ctru da dinh lugng AS trong 04 mau dai hoi Lang Son, két qua ham lugng AS tir
3,69 % dén 6,44%. Két qua nghién ctru nay cung cap thém mot phuong phap kiém tra danh gia dugc liéu Dai hoi

trong sir dung va khai thac san xuat.

Tir khoa: acid shikimic, dinh luwong, dai héi, TLC-scanning.
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Research on mineral sait, heavy metal and trace element content in rice

Luu Thu Cuc, Tran Thi Hai Yen, Nguyen Xuan Huan"
Faculty of Environmental Sciences, VNU University of Science, Hanoi, Vietnam
Abstract

In Vietnam, approximately 70% of the daily diet is derived from rice, and the country is also among the world’s
leading rice exporters. However, agricultural land degradation have raised concerns about the potential increase of
heavy metal concentrations in rice. Therefore, investigating the mineral and heavy metal content in commonly
consumed rice varieties in Vietnam plays an essential role in ensuring food safety. This study was conducted on six
rice varieties, collected from various supermarkets in Hanoi, and analyzed using ICP-OES. The results identified 4
macrominerals with concentration ranges as follows: Mg (70.2-99.8 mg/kg), Ca (37.05-53.06 mg/kg), Na (6.28-18.45
mg/kg), and K (202.3-547.8 mg/kg); 5 trace minerals with concentration ranges: Zn (10.02-16.83 mg/kg), Fe (8.57-
48.92 mg/kg), Mn (7.25-16.02 mg/kg), Cu (0.78-2.55 mg/kg), and Se (0-0.0143 mg/kg); and 5 heavy metals were
detected, among which As, Pb, Cd, and Hg were all within the permissible limits specified by current Vietnamese
standards (QCVN 8-2:2011/BYT and Decision No. 46/2007/QD-BYT). Notably, the chromium (Cr) concentrations
in purple brown rice and “Cai Hoa Vang” glutinous rice - exceeded the limit established by the Chinese national
standard GB 2762-2012.

Keywords: minerals, heavy metals, ICP-OES, rice.

Nghién ciiu ham lugng mudi khoang, kim loai nang va vi lugng trong mat sd loai gao

Luu Thu Cic, Tran Thi Hai Yén, Nguyén Xuin Huén
Khoa Méi truong, Truong Dai hoc Khoa hoc Tw nhién, DHQGHN, Ha Néi, Viét Nam
Tom tit

O Viét Nam khoang 70% khau phan an hang ngay duoc ché bién tir gao va ciing 1a mét trong nhimg qudc gia
dtng dau thé gidi vé xuat khau gao. Tuy nhién hién tuong suy thoi dat nong nghiép dit ra lo ngai vé su ting 1én ctia
ham luong kim loai ning trong gao. Vi vay, nghién ctru vé& ham luong mudi khoang va kim loai ning trong mot sb
loai gao phd bién & Viét Nam déng vai trdo quan trong trong viée dam bao an toan thyc phdm. Nghién ctru thuc hién
trén 6 loai gao dugc lay tai nhiéu siéu thi ¢ thanh phd Ha Noi. Tién hanh phén tich 24 nguyén t6 mudi khoang, kim
loai va vi luong bang phuong phép quang phd phat xa plasma (ICP-OES). Két qua phan tich phat hién 4 chéat khoang
da lugng véi ham lugng dao dong: Mg (70,2-99,8 mg/kg), Ca (37,05-53,06 mg/kg), Na (6,28-18,45 mg/kg) va K
(202,3-547,8 mg/kg); 5 chat khoang vi luong v6i ham luong dao dong: Zn (10,02-16,83 mg/kg), Fe (8,57-48,92
mg/kg), Mn (7,25-16,02 mg/kg), Cu (0,78-2,55 mg/kg) va Se (0-0,0143 mg/kg) va 5 kim loai néng, trong d6 As, Pb,
Cd, Hg déu ndm trong gi6i han cho phép ciia QCVN 8-2:2011/BYT va Qb 46/2007/QD-BYT. Pang cha ¥ 1a ham

lwong Cr trong mau gao It tim va gao nép cai hoa vang da bét diu vuot tiéu chuin GB 2762-2012.

Tir khéa: muéi khoang, kim loai nang, ICP-OES, gao
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Simultaneous determination of prohibited adulterants in dietary supplements for weight
loss hy capillary electrophoresis with capacitively coupled contactiess conductivity
detection

Nguyen Khanh Hung!, Pham Thi Mai Phuong!, Nguyen Huy Viet!, Pham Thi Ngoc Mai',
Nguyen Thi Anh Huong!, Le Thi Hong Hao*"
Faculty of Chemistry, University of Science, Vietnam National University-Hanoi, Hanoi, Vietnam
’National Institute for Food Control, Vietnam
Abstract

The rising global prevalence of obesity has increased reliance on pharmaceuticals and dietary supplements for
the treatment and management of this chronic disease, with consumers usually preferring supplements of natural
origin. However, many contract manufacturers deliberately adulterate these products with weight-loss compounds —
prohibited in dietary supplements owing to severe or even fatal side effects — while advertising them as natural
extracts, resulting in overconsumption without precautions. Therefore, quantification of illegal anti-obesity drugs in
health supplements is essential. In response, capillary electrophoresis with capacitively coupled contactless
conductivity detection (CE-C*D) has emerged as a viable and affordable method offering high resolving power, high
selectivity, low maintenance, and portability. Indeed, we developed a method using CE-C*D to simultaneously analyze
four illicit adulterants: sibutramine, phenylpropanolamine, fenfluramine, and benzylsibutramine. The CE-C*D
analysis was performed in 40 cm x 50 um 1.D. fused silica capillaries, then a series of experimental conditions were
optimized, including acetic acid background electrolyte (pH 2.4); +18 kV separation voltage; hydrodynamic injection
(siphoning) at 15 cm height for 20 s; and 30 cm effective length. Detection limits were 1.32, 1.65, 1.32, and 6.60 mg/L
for sibutramine, phenylpropanolamine, fenfluramine, and benzylsibutramine, respectively, with average recoveries
ranging from 96.41% to 108.95%. To validate this method, we applied it to eight health supplement samples from the
Vietnamese market, including one submitted from Bach Mai Hospital, Vietnam, after a patient was hospitalized and
diagnosed with sibutramine poisoning. The CE-C*D analysis of this product revealed two tablet types within the same
box, differing in composition, with inconsistent sibutramine quantitative results even among same-colored tablets,
underscoring the necessity for stricter regulations on these over-the-counter products. Additionally, good agreement
was achieved between CE-C*D and the confirmatory LC-MS/MS method in the analysis of the eight real samples,
with deviations below 10%, demonstrating its potential for food safety surveillance.

Keywords: weight-loss compounds, dietary supplements, food safety, CE-C*D.

Xac dinh ddng thdi cac chat cam trong thuc pham bao vé siic khoe hé trg giam can
bang phuong phap dién di mao quan si dung detector do dan khong tiép xuc

Nguyén Khanh Hung!, Pham Thi Mai Phwong', Nguyén Huy Viét', Pham Thi Ngoc Mai',
Nguyén Thi Anh Hwong!, Lé Thi Hong Hao**
'Khoa Héa hoc, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha N¢i, Ha No¢i, Viét Nam
2Vién Kiém nghiém an toan vé sinh thuc phém Quéc gia, Viét Nam
Tom tit

Ty 1€ béo phi gia ting toan cau dan dén nhu cau str dung dugc pham Va thuc phim bao vé stc khoe (TPBVSK)
cho myc dich kiém soét can nang ngay cang 16n, trong d6 san pham c6 ngudn gde tu nhién thudng dugc wa chudng.
Tuy nhién, nhiéu co s& san xuat ¢d ¥ tron cac tan duge giam can vao TPBVSK va quang ba nhu chiét xuét tu nhlen
gy nguy co sir dung qua lidu va gip tac dung phu nghiém trong. Do d6, viéc phat hién va dinh luong cac chit cAm
giam can trong TPBVSK 1a can thiét. Trong nghién ctru ndy, chiing toi phat trién phuong phéap dién di mao quan két
hop detector do din khong tiép xiic nhiam phén tich dong thoi bén chat cam: sibutramine, phenylpropanolamine,
fenfluramine va benzylsibutramine. Phan tich dugc thuc hién béng mao quan silica kich thuédc 40 cm x 50 um L.D.,
v6i cac diéu kién t6i wu: dung dich dién ly acetic acid (pH 2,4); thé tach +18 kV; bom mau kiéu thuy dong luc hoc xi
phong & 15 cm trong 20 gidy; chiéu dai hiéu dung 30 cm. Gidi han phat hién lan luot dat 1,32; 1,65; 1,32; va 6,60
mg/L véi sibutramine, phenylpropanolamine, fenfluramine, and benzylsibutramine, va hi¢u suit thu hoi 96,41—
108,95%. Phuong phap duoc &p dung cho tdm mau TPBVSK trén thi truong Viét Nam, trong d6 c6 mot mau nhén tir
bénh vién Bach Mai sau khi mot bénh nhan dugc cép ctru v6i chan doan ngd doc sibutramine. Két qua phéan tich CE-
C*D cho thiy cung mot hop san pham c6 hai loai vién nén khac mau déu phét hién chat cAm va két qua dinh lugng
khong ddng nhat ngay cé trén hai vién nén cing mau. Ddi chimg bang phuong phap LC-MS/MS, sai [¢éch glua hai ky
thuat dudi 10%, didu nay ching minh CE-C*D 1a phuong phap tiém ning cho giam sat an toan thuc phdm va phat

hién gian lan.

Tir khoa: tan dwoc giam cdn, thuc phcfm bado vé suc khoe, an toan thuc phcfm , CE-C'D

* Corresponding author: Le Thi Hong Hao (E-mail: haolth@nifc.gov.vn )
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Simultaneous determination of malachite green and leucomalachite green hy capillary
electrophoresis with capacitively coupled contactless conductivity detection (CE-C*D)

Tran Thanh Hien', Tran Thi Thanh Thao!, Vu Hoang Lien Huong!, Vu Thi Trang?,
Hoang Quoc Anh', Nguyen Thi Anh Huong!, Luu Thi Huyen Trang?*
'Faculty of Chemistry, VNU University of Science, Vietham National University-Hanoi, Vietnam
°’National Institute for Food Control, Vietnam
Abstact

Malachite green (MG) is a potent and stable dye widely employed in the coloration of various materials,
including fabrics, paper, leather, and other substrates. Additionally, MG serves as an effective and affordable
veterinary bactericide and insecticide, leading to its extensive use in the aquaculture industry. During metabolism,
MG is reduced to Leucomalachite green (LMG), a colorless derivative with high bioaccumulation potential. However,
both compounds are toxic, and exposure in humans and mammals has been associated with liver damage, alterations
in thyroid function, anemia, gene mutations, and potentially carcinogenesis. Given these risks, the simultaneous
determination of MG and LMG in aquaculture pond water and aquatic products is essential to ensure food safety.
Their concentrations act as important indicators and criteria for evaluating illegal use in aquaculture, which may cause
residues in seafood and pose threats to human health. In this study, the capillary electrophoresis method using
capacitively coupled contactless conductivity detection (CE-C*D) was used to determine MG and LMG
simultaneously. The selected analytical conditions include: 50um diameter silica capillary, total length of 60 cm
(effective length of 25 cm), background electrolyte solution of 100 mM acetic acid, hydrodynamic siphoning injection
at a height of 15 cm for 20 seconds, and separation voltage of +18 kV. The method achieved limits of detection (LOD)
of 1.5 ppm for MG and 0.5 ppm for LMG with repeatability (%RSD, n = 5) below 5.30%. The method was successfully
applied to aquaculture pond water samples, in which neither MG nor LMG was detected; however, recoveries from
spiked samples at three different concentration levels ranged from 90.68% to 103.78%, confirming the reliability and
applicability in aquaculture environments. Future studies will extend this approach to aquaculture products and other
food matrices, highlighting its potential as a versatile tool for food safety and environmental analysis.

Keywords: malachite green, leucomalachite green, aquaculture pond water, CE-C*D.

Xac dinh dong thai malachite green va leucomalachite green bang phuong phap dién di
mao quan sii dung detector do dan khong tiép xuc (CE-C*D)

Tran Thanh Hién', Trin Thi Thanh Thio!, Vii Hoang Lién Hwong', Vii Thi Trang?, Hoang Qudc Anh’,
Nguyén Thi Anh Hwong!, Lwu Thi Huyén Trang?*
IKhoa Héa hoc, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qu(jc gia Ha Ngi, Viét Nam
2yién Kiém nghiém an toan vé sinh th@rcphnfm Quéc gia, Viét Nam
Tom tit

Malachite Green (MG) 1a mét thudc nhudém manh, c6 d6 bén cao, thuong dugc dung dé tao mau xanh cho
nhiéu loai vat liéu nhu Vai gidy, da, chiéu va cac vt liéu khac. Pong thoi, né ciing 1a mot loai thude diét khuan, diét
ném hiéu qua va kinh té cao nén duoc st dung rong rai trong nganh nudi trong thuy san. Trong qua trinh trao d6i cht,
MG khir thanh Leucomalachite green (LMG), mot dan xuat khong mau c6 kha nang tich [y sinh hoc cao. Tuy nhién,
cé hai chat déu doc hai va viéc phoi nhidm & ngudi va dong vat co v co thé gay ton thuong dén chirc niang gan, lam
thay d6i chtrc nang tuyen glap, dot bién gen hodc gy ung thu. Vcn nhung rui ro nay, viéc xac dinh dong thoi MG va
LMG trong nudc hd nubi trong thity san va thity san 1a diéu can thiét ¢&& dam bao an toan thuc pham Nong do ctia
ching dong vai trd 1a chi s6 va tiéu chi quan trong dé danh gia viéc sir dung bat hgp phép cac chét nay trong nudi
trdng thity san, ¢6 thé dan dén du lugng trong thuy san va gay rui ro cho stre khoe con ngudi. Trong nghién ctru ndy,
phuong phap dién di mao quan sir dung detector d6 din khong tiép xuc (CE-C*D) da duoc sir dung dé xac dinh dong
thoi MG va LMG. Céc diéu kién phan tich dugc lya chon gdm: mao quén silica duong kinh 50pum, tong chiéu dai 60
cm (chiéu dai hi¢u dung 25 cm), dung dich dién ly acid acetic 00 mM, ché d6 bom mau thuy dong hoc kiéu xiphong
& do cao 15 cm trong 20 gidy, thé tach 18 kV. Phuong phép dat dwoc gii han phat hién (LOD) cia MG va LMG lan
luot 1a 1,5 ppm va 0,5 ppm. D6 lip lai (%RSD, n = 5) nh6 hon 5,30%. D¢ thu hdi & ba mirc nong d khac nhau dat
trong khoang tir 90,68% dén 103,78%. Phuong phéap d3 4p dung thanh cong dbi v6i cac mau nude hd nudi trong thiy
san, trong d6 khong phat hién MG va LMG. Tuy nhién, d6 thu hdi tir cac mau thém chuén & ba mirc ndng d6 khac
nhau dat , xac nhan d9 tin cdy va kha ning ung dung trong cic mau moi truong nudi tr(“)ng thuy san. Cac nghién ctru
trong twong lai s& mé& rong cach tiép can nay cho cac san phdm thuy san va cac nén mau thyc pham, 1am ndi biét tiém

nang nhu mot cong cu linh hoat dé phan tich méi trudng va an toan thyc pham.

Tir khoa: malachite green, leucomalachite, nuéc ho nuoi, CE-C*D.
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Developing a method for quantitative patulin
in apple and apple products using LC-MS/MS$S

Nguyén Thi Thity Linh!, Nguyén Thu Huwong', Phung Cong Ly?,
Nguyén Thi Hong Ngoc?, Tran Nguyén Ha'"*
!Faculty of Analytical Chemistry and Drug Quality Control, Hanoi University of Pharmacy, Vietnam

2 National Institute for Food Control, Ha Noi, Vietnam
Abstract

A LC-MS/MS method was developed for quantifying patulin in apples and apple-based products. The method
used a Symmetry C18 chromatographic column (150 mm x 3.0 mm x 3.5 pm) and a gradient mobile phase with
solvents (A) 10 mM CH3COONH4 in H>0 and (B) 10 mM CH3COONHj4 in MeOH, at a flow rate of 0.4 mL/min and
an injection volume of 20 pL. The ion source was operated in negative electrospray ionization (ESI) mode, with
Multiple Reaction Monitoring (MRM). The method was validated according to the guidelines of the Association of
Official Analytical Chemists (AOAC), demonstrating good specificity, a linear concentration ranges from 6 to 400
ng/kg, a limit of detection of 2.0 pg/kg, and a limit of quantification of 6.0 ug/kg; both repeatability and accuracy met
the requirements of AOAC. This method was applied to analyze the Patulin content in 27 apple and apple-based
product samples from Hanoi and e-commerce platforms, revealing 4 positive sample. One sample, intended for
children under 36 months, exceeded the European Commission’s safety limit for patulin content (15.1 pg/kg compared
to the maximum allowable 10 pg/kg). The study highlights the health risks of patulin contamination, recommending
routine monitoring and stricter quality control measures to ensure food safety.

Keywords: Patulin, LC-MS/MS, apples, apple products.

Xay dung phuong phap dinh luong patulin trong tao va cac san pham tir tao
bang LC-MS/MS

Nguyén Thi Thity Linh!, Nguyén Thu Huong', Phiing Céong Ly?, Nguyén Thi Hong Ngoc?,
Tran Nguyén Ha"
'Khoa Héa phan tich va Kiém nghiém thuée, T ruwong Dai hoc Dwoc Ha Noi, Viét Nam
2Vign Kiém nghiém an toan vé sinh th@rcphcfm Quéc gia, Ha Noi, Viét Nam
Tém tit

Phuong phéap LC-MS/MS di duoc xay dung dé dinh luong patulin trong tio va cac san pham tir tio sir dung
cot séc ky Symmetry C18 (150 mm x 3,0 mm, 3,5 um), chuong trinh gradient dung méi pha dong (A) CH;COONH,
10 mM trong H,0 va (B) CH;COONH, 10 mM trong MeOH, toc d6 dong 0,4 mL/pht, thé tich tiém 20 uL. Ché do
ngudn ion hoa phun dién tir ion 4m ESI(-) theo ddi ion da phan tmg (MRM - Multiple reaction monitoring). Phuong
phap da duogc tham dinh theo hudéng dan cua Hiép hoi cac nha héa hoc phan tich chinh thirc (AOAC) c6 tinh dic hiéu
t6t, khoang ndng do tuyén tinh tir 6-400 pg/kg, gidi han phat hién 1a 2,0 pg/kg, giéi han dinh lwong 13 6,0 pg/kg; do
lap lai va do ding dép tmg yéu cau theo AOAC. Phuong phéap da dugc sir dung dé phan tich ham luong patulin trong
27 mau tdo va san pham tir tao trén dia ban Ha Noi va cac san thwong mai dién tir. Két qua cho thay c6 04 mau duong
tinh véi patulin trong d6 c6 01 mAu san phdm tir tdo danh cho tré em duéi 36 thang tudi c6 ham lwong patulinl5,1
ng/kg vuot qua gisi han tdi da cho phép theo Quy dinh s 2023/915 ciia Uy ban chau Au vaBo Y té Viét Nam (ngudng
t6i da 10 pg/kg). Nghién ctru niy nhan manh nhiing rui ro vé sirc khoe do nhiém patulin, dong thoi khuyén nghi can
theo ddi thudng xuyén va ap dung cac bién phap kiém soat chit luong chat ché hon d& dam bao an toan thyc pham.

Tir khoéa: Patulin, LC-MS/MS, tdo, san pham tir téo.

* Corresponding author: Tran Nguyen Ha (E-mail: hant@hup.edu.vn)
93


mailto:hant@hup.edu.vn

VIETNAM CENTER FOR FOOD SAFETY RISK ASSESSMENT
SAFETY ASSESSMENT STEADY DEVELOPMENT

ABOUT US

Introduction

The Vietnam Center for Food Safety Risk
Assessment (VFSA), under the National Institute
for Food Control (NIFC), was established
pursuant to Decision No. 1936/QD-BYT issued
by the Minister of Health. Its purpose is to
provide advisory services and enhance food
safety management based on risk assessment
in Vietnam.
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VISION

VFSA aims to lead in food safety risk
assessment in Vietnam, achieve global
recognition, and actively contribute to
food safety control and public health
protection.

Mission and Commitment

e Advancing food safety in Vietnam
through science-based risk assessment
and evidence-based recommendations;
Identifying and assessing food-related
risks to safeguard public health;
Aligning with international standards to
ensure safe, reliable, and resilient food
for all citizens.

FOOD SAFETY RISK ASSESSMENT

Microbiological hazardS

Salmonella, Staphylococcus aureus, Bacillus
cereus, Campylobacter, E. coli...

Chemical hazardS

Natural toxins, mycotoxins, pesticide residues,
processing contaminants, PFAS...

Physical hazardS

Allergens

Milk, eggs, peanuts, tree nuts, soy, wheat, fish,
crustacean shellfish...
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VE CHUNG TOI
Gigi thiéu

Trung tam Banh gid nguy co vé an toan thuc
pham (VFSA), truc thudc Vién Kiém nghiém An
toan vé sinh thuc pham qudc gia (NIFC), dugc
thanh 1ap theo Quyét dinh s6 1936/QD-BYT cla
Bo trudng BO Y té. Trung tam c6 nhiém vu danh
gid nguy cg, cung cap cac bang chirng khoa hoc
nham goép phan nang cao hiéu qua quan ly an
toan thuc pham dua trén nguy ca tai Viét Nam.

Thong tin lién hé

Q@ 65 Pham Than Duét, Phi Dién, Ha Noi
® 02432262231

@ vfsa@nifc.gov.vn

STEADY DEVELOPMENT

TAM NHIN
VFSA hudng t6i muc tiéu dan dau trong
linh vuc danh gia nguy cao an toan thuc
pham tai Viét nam va dat dugc su cong
nhan trén pham vi toan cau, tich cuc déng
gbp vao viéc bao vé sirc khde cong dong.

S&r ménh va cam két

e Nang cao an toan thuc pham tai Viét
Nam théng qua viéc thuc hién danh gia
nguy cd, cung cap bang ching khoa hoc
va khuyén nghi dua trén bang ching;
Xac dinh va danh gia nguy co cac maoi
nguy lién quan dén thuc pham dé bao
vé strc khoe cdng dong;

Tuan tha cac tiéu chuan quoc té dé dam
bdo ngudn thuc phdm an toan, dang tin
cay va bén virng.

DANH GIA NGUY CO ATTP
Mbi nguy vi sinh

Salmonella, Staphylococcus aureus, Bacillus
cereus, Campylobacter, E. coli...

Mbi nguy héa hoc

Doc td tu nhién, ddc td vi ndm, thudc bdo vé thuc
vat, chat sinh ra trong qua trinh ché bién; PFAS; ...
Moi nguy vat ly
Chat gay di ing
Sira, tring, lac, qua hanh, dau nanh, b6t mi, dong vat
2 manh...
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04 Phién 4: Nha khoa hoc tré
Session 4: Young scientist
04.1  |Phat trién k¥ thuat PCR dé phat hién Listeria sp. trong sita twoi nguyén liéu 45
Improving PCR techniques for detection of Listeria sp. in raw milk
042 |Két hop hoc may va dit liéu phd uv-vis toan phan dinh lwong dong thoi curcumin, 47
demethoxycurcumin, bisdemethoxycurcumin trong ngh¢.
Machine learning based on uv-vis full spectra for the simultaneous determination of
Curcumin, Demethoxycurcumin, Bisdemethoxycurcumin in Curcuma longa L.
04.3 | Pinh danh mt s chiing vi khuén probiotic thudc chi lactobacillus bang phuong phéap| 49
sinh hoc phan tir
Identification of some probiotic bacteria strains of the genus lactobacillus using
molecular biology methods
O4.4 |Panh gia ham luong Nitrite (NO,") trong thuc pham duong phd (thit ché bién) va| 51
uée tinh phoi nhiém déi voi con nguoi
Evaluation of Nitrite (NO:") content in street food (processed meat) and its exposure
to human
04.5 |Ung dung tri tué nhan tao (AI) trong kiém soat an toan va chat luong sau riéng: M6 | 53
hinh quan 1y toan chudi "tir néng trai dén ban an"
Application of Artificial Intelligence (Al) in durian safety and
quality control: a &quot;farm to table&quot; whole-chain management model
04.6 | Phat trién nén tang aptamer phat quang dé phat hién chon loc chloramphenicol trong| 55
mau thuc phdm
Development of a modular light-up aptamer platform for selective fluorescence
detection of chloramphenicol
04.7  |Phat trién cac polyme in dau phan tir & hap phu chon loc va 1am giau thuéc nhuom| 57

Auramine O
Development of molecularly imprinted polymers for the selective adsorption and
preconcentration of Auramine O dye
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04.8 |Nghién ctru x4c dinh du luong Ethylene oxide trong mot s6 san pham rau qua kho| 59
thu thap trén dia ban thanh phd Ha Noi bang phuong phap GC-MS/MS
Study on the determination of ethylene oxide residues in selected dried fruit and
vegetable products collected in Hanoi using GC-MS/MS
04.9 | Xéc dinh dong thoi du lwong mot s6 loai khang sinh trong trimg bang phuwong phap| 61
sac ky 1ong ghép nbi khbi pho (LC-MS/MS)
Determination of multiple antibiotic residues in eggs using liquid chromatography
with tandem mass spectrometry LC-MS/MS
04.10 |Tam soat cac chat hoa dugc tong hop: ticu duong, ho trg giam huyét 4p, ting can| 63
trong thyc pham bao vé stic khoe bang HPLC MS/MS
Screening of synthetic pharmaceutical chemicals: Diabetes, blood pressure support,
weight gain in health protection foods using HPLC MS/MS
PHAN II | BAO CAO POSER 65
POSTER PRESENTATION
P1 Bao cao Poster
Poster Presentation
P1.1 |Téi uu ky thuat PCR dé phat hién chinh xac Salmonella spp. trong cic mau thit tuoi| 66
song
Optimizing PCR techniques for accurate detection of Salmonella spp.
in raw meat sample
P1.2 |Cdng nghé nano trong thuc pham va bao bi thuc pham: tac dong d6i voi danh gia| 67
nguy co va cac khoang tréng nghién ctru tai Viét Name
Nanotechnology in food and food packaging: implications for risk assessment and
research gaps in Vietnam
P1.3  |Phuong phap bé mat dép Gmg t6i wu hoa qua trinh chiét xuat bang siéu 4m tong ham| 68
lugng saponin va phenolic tir ré cay Dang sam (Codonopsis javanica)
Response surface methodology for optimizing ultrasound-assisted extraction of total
saponin and phenolic contents from Codonopsis Javanica roots
P1.4 |Khang khang sinh trong thyc pham dudng phé an lién: Nghién ciru so bo tai khu viuc| 69
do6 thi Ha Noi
Antimicrobial Resistance in Ready-to-Eat Street Foods: A preliminary study in
Hanoi urban
P1.5 |Nguy co phoi nhidm nitrit trong rau cti 1én men ctia Viét Nam va kiém soat an toan| 70
dua trén chung LAB khoi dong: Tong quan
Nitrite risk in Vietnamese fermented vegetables and lab starter culture — based safety
control: an overview
P1.6 |Thuc pham lén men truyén thong - ngudn chtra vi sinh vat khang khang sinh:| 71
Mot nghién ctru dién hinh tai d6 thi Ha Noi
Traditional fermented foods as reservoirs of antibiotic-resistant microorganisms:
A case study in Hanoi urban
P1.7 |Nghién ciru san xut san pham siro quat dé sir dung lam do uéng 72
Production of the kumquat syrup to use as a kumquat drink
P1.8 |Panh gia ham lwong kim loai vét trong sira va cac san pham sita va danh gia nguy co| 73

strc khoe ddi voi con nguoi
Evaluation of trace metals in milk and milk products and human health risk
assessment
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P1.9 |Vé sinh vit sita va 6 nhiém Escherichia coli trong sira tai cac hg nudi bo stta & Gia| 74
Lam, Ha Noi
Milking hygiene practices and Escherichia coli contamination in milk from dairy
household farms in Gialam, Hanoi

P1.10 |Panh gia mirc do khang khang sinh cua Vibrio parahaemolyticus phan lap tr mau| 75
hau tai Quang Ninh, Thanh Hoa, Nghé An
Antibiotic resistance of vibrio parahaemolyticus isolated from oysters in Quang
Ninh, Thanh Hoa, and Nghe An, Vietnam

P1.11 |Phén loai ngudn goc dia li nghé vang Viét Nam (Curcuma Longa L.) dya trén dit liéu| 76
phd UV-Vis va FTIR két hgp hoc may
Geographical origin classification of vietnamse turmeric (Curcuma Longa L.) based
on UV-Vis and FTIR spectra combined with machine learning

P1.12  |Coumarin trong qué: Cac yéu t6 anh huéng ham lwong va rii ro vé an toan thuc phdm | 77
Coumarin in cinnamon: Factors affecting content and food safety risks

P1.13  |Thiét 1ap chat ddi chiéu diterpenoid dic trung tir Croton tonkinensis Gagnep. 78
Establishment of a characteristic diterpenoid reference standard for Croton
tonkinensis Gagnep.

P1.14 |Két qua nghién ctru ty 1& 6 nhiém vi khuan Salmonella spp. va mirc d6 pho bién ciia| 79
gen khang khang sinh quan trong trong chudi san xuat thit ga
Research results on detection of Salmonella spp. contamination and popularity of
important antibiotic resistance genes during chicken meat supply chain

P1.15 |Dinh tinh, dinh luong Silymarin trong thudc va thuc pham bao vé stc khoe bang| 80
phuong phap HPLC-DAD
Qualitative and quantitative analysis of Silymarin in medicines and functional foods
using HPLC-DAD

P1.16 |Panh gia ham lugng anthocyanin trong dau (Phaseolus vulgaris) tir ba ving & Viét| 81
Nam va t6i vu hoa phuwong phéap chiét xuit anthocyanin
Evaluation of anthocyanin content in common beans (Phaseolus vulgaris) from three
regions in Vietnam and optimization of anthocyanin extraction method

P1.17 |Panh gia mot s6 dic diém chon loc cua Bacillus subtilis va| 82
Bacillus amyloliquefaciens 1am co s& cho san xudt ché phdm sinh hoc trong chin
nuodi
Evaluation of selected characteristics of Bacillus subtilis and Bacillus
amyloliquefaciens as a basis for probiotic production in livestock farming

P1.18 |T&i uu hoa phuong phap QUEChERS cai tién nham dinh luong vitamin B2, B3, B6| 83
va B9 trong sita bt cong thirc bang HPLC/DAD
Optimization of a modified QuEChERS method of experimental design for vitamin
B2, B3, B6 and B9 in Powder Formula Milk by HPLC/DAD

P1.20 |Ung dung tri tué nhén tao giai thich duwogc trong c4 nhan hoa ché do in ubng 84
Application of explainable Artificial Intelligence in personalized nutrition

P1.21 |Cai thién d6 chinh xac phan loai gidng cam va ngudn goc dua trén thanh phan hoa| 85

hoc béng thuat toan hoc may va ky thuat can brifmg dur liéu SMOTE

Improving the classification accuracy of orange varieties and origins based on
chemical composition using machine learning algorithmsand SMOTE data
balancing
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Tiép can hoc may da ngudn dir liéu cho bai toan phén loai ddu in tir phd huynh quang
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A multi-source machine learning approach for edible oil classification from
fluorescence spectroscopy and chemical parameters
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Kién thire, thuc hanh vé an toan thuc phém cua nhan vién cép dudng va mot sb yéu
td lién quan tai bép an tap thé céac truong mam non trén dia ban quan Céam L@, thanh
phé Pa Néang nim 2023

Knowledge and practice regarding food safety of food handlers and related factors
at the collective kitchens of kindergartens in Cam Le district, Da Nang city in 2023

87

P1.24

Céc yéu to quyét dinh anh huong dén kién thic - thai d6 - thuc hanh (K-A-P) vé an
toan thuyc pham va danh gia mo hinh can thiép tai chd d6i voi nguoi ché bién thuc
pham trong cac nha hang & thanh ph6 Ha Long, Viét Nam
Determinants of food safety K—A—P and evaluation of an on-site intervention model
among restaurant food handlers in Ha Long city, Vietnam
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P1.26

Xay dung phuong phap dinh luong acid shikimic trong Dai hoi bang sic ky 16p méng
két hop do mat do quang

Development of a TLC-scanning method for quantification shikimic acid in Star
anises
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Nghién ctu ham lugng muodi khoang, kim loai nang va vi lugng trong mot so loai
gao
Research on mineral salt, heavy metal and trace element content in rice
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Xac dinh dong thoi cac chat cam trong thuc pham bao vé sirc khoe hd tro giam can
bang phuong phéap dién di mao quan sir dung detector do dan khong tiép xtic
Simultaneous determination of prohibited adulterants in dieatary supplements for
weight loss by capillary electrophoresis with capacitively coupled contactless
conductivity detection
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Xac dinh dong thoi malachite green va leucomalachite green bang phuong phap dién
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capillary electrophoresis with capacitively coupled contactless conductivity
detection (CE-C*D)
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Xay dung phuong phip dinh luong patulin trong tdo va cac san pham tir tio
bang LC-MS/MS

Developing a method for quantitative patulin in apple and apple products using LC-
MS/MS
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