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Panh gia nguy co ciia mdt so chat cé hai
sinh ra trong qua trinh ché bién thue pham
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theo Quyét dinh phé duyét dé tai s6 1644/QD-BYT ngay 24/6/2022
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Vién Kiém nghiém an toan vé sinh thwc pham quoc gia




DAT VAN DE

- Ngay cang nhiéu chat cé nguy co gay ung thw sinh ra trong qua trinh ché bién thuc
pham dwoc phat hién

- Hau hét cac nghién ctu da thuc hién trudc day tai Viét Nam chwa cé hé théng va toan
dién, maéi ding lai & tap trung vao mét nhém chat, mét nhom dan cw hodc nhém san
pham nhat dinh

- Vai tro cta danh gia nguy co con han ché, chwa cé déng gop vao viéc kiém soat 6 nhiém
cac chéat gay ung thw sinh ra trong qua trinh ché bién thwe phdm, trong khi két qua danh
gia nguy co 14 di¥ liéu khoa hoc l1am co s& dé cac qubc gia dwa ra cac hang rao ky thuat,
bién phap kiém soat an toan thwc phdm, gop phan dwa ra dinh mac t6i da cho phép dbi
v&i acrylamide, nitrosamine, PAHs va HCAs trong thwc pham & Viét Nam

m) Vi vay, viéc danh gia nguy co cua cac nhom chat cé nguy co gay ung thw sinh ra t&r qua
trinh ché bién thwe pham tai Viét Nam la vé cung cap thiét




NOI DUNG

1. Céc quy trinh ché bién thwc pham dién hinh va cac nguy co
sinh chat

. 2. Mot s6 nhom chat ¢ hai sinh ra trong qua trinh ché bién thuc
pham

5 _Q 3. Tong quan vé danh gia nguy co doi véi chat co kha nang gay
AL ung thw
u’ . h N ‘

4. Tinh hinh danh gia nguy co mot sb chat cé hai sinh ra trong
qua trinh ché bién thwec phdm & Viét Nam
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Cac quy trinh
ché bien thwe pham dién hinh
va cac nguy co sinh chat




Phan loai thwec pham da qua cheé bién

+ Nhém 1 - Thwe pham chwa qua ché bién hodc ché bién & murc tdi thiéu

1 + Nhom 2 - Thuwc phdm dwoc ché bién tr nhém 1 bang cach say khé,
2 déng hdp, déng lanh, 1én men, mudi, ngdm dam... d& bao quan va tang
3 hwong vi.

+ Nhém 3 - Thuc pham da qua ché bién: nhirng thwc phdm duwoc san

xuat tr hai nhém trén bang cach thém cac thanh phan gia vi, phu gia...
4 dé tao ra cac san phdm cé hinh dang va hwong vi mai.

+ Nhém 4 - Thwc pham siéu ché bién: dwoc Iam tir cac thanh phan da

qua ché bién nhiéu Ian va co it hoac khdng c6 thanh phan tw nhién.

.l




Sw hinh thanh cac chat cé hai trong qua trinh o)

ché bién thwc pham

Qua trinh ché bién bang nhiét Qua trinh Ién men




MAILLARD )REACTION
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. D same colors for all flavors
protein N
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https://www.pinterest.com/pin/maillard-reaction-mechanism-and-its-applications-to-your-cooking--5636139530624018038/



Qua trinh Ién men

Cheese
reaction

PY ' HARMFUL EFFECTS
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Bacteria & Time &
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=  Biogenic Amine Formation
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Nitrosamines production
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Céac yeu tdo anh hwéng dén sw hinh thanh

Thanh phan héa hoc ctia thwc pham
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Theoi gian va nhiét do ché bién
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Po am
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Phwong phap bao quan
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Mot s6 nhom chat ¢é hai
sinh ra trong qua trinh ché bién thwc pham




Mot s6 nhom chat c6 hai sinh ra trong qua trinh

ché bién thwc pham

1.Nhom N-Nitroso-Nitrosamine

2.Acrylamide
3.Nhom hydrocarbon thom da vong (PAHSs)

4.Nhém amine di vong (heterocyclic amines - HCAs)

-




Nhom N-Nitroso-Nitrosamine

O
L

Promoters of =
N-Nitrosamine w

Nitrate/ Nitrite/ Amines

N-nitrosamine

BEMS Reports, Vol 9, Issue 2, Jul-Dec, 2023
The Reaction of Amines with Nitrous Acid - Chemistry Steps (https://www.chemistrysteps.com/amines-with-nitrous-acicz



https://www.chemistrysteps.com/amines-with-nitrous-acid/
https://www.chemistrysteps.com/amines-with-nitrous-acid/
https://www.chemistrysteps.com/amines-with-nitrous-acid/

Nhom N-Nitroso-Nitrosamine

Phén loai mét sé nitrosamines theo IARC

Tén viét| Phan loai

Formation of Tén thwc‘mg g(_)i v IARC

N-nitrosamines tét

|

N-nitrosodimethylamine NDMA 2A

N-nitrosodiethylamine NDEA 2A
N-nitrosopyrrolidine NPYR 2B
Mitrosative \ Nitrosative deamination,
deamination of purl ltrosation and nitration of : T
i pyivicoes " icasits, ke, N-nitrosopiperidine ~ NPIP 2B
enzymes and lipids
N-Nitrosodi-n-butylamine NDBA 2B

GENOTOXICITY
CYTOTOXICITY

N-nitrosomorpholine NMOR 2B

r




Acrylamide

asparagin/ dwdng khr

R
asparagin Dub’ngz khir ZW)\OH

= O
(Ry=H or CH,0OH Chit trung gian I

- H.N
: ac
M 7 HzN\“\\\\ C%Hz o
© N—z\c /‘\(0H 5 OH
R‘I R2 Fl‘ & + N§C)\(0H
Chit trung gian II . : l

Chit trung gian III Ry R

N
™
rylamid

- Nhdém 2A (IARC)
- TDI 0,5 mg/kg bw/ngay (FAO/WHO)




Nhom hydrocarbon thom da vong (PAHSs)

Mot s6 PAHSs c6 ddc tinh cao

allene z
_ } o Tén day da Tén viét tat EFSA EFSA Phan loai

PAH4 PAHS8 IARC

. methylacetylene indene

+ / 1 Benzo[a]pyrene B[a]P X X 1

/\ — + H
phenyl _ 2 benzo[a]anthracen B[a]A X X 2B

vinylacetylene

naphthalene 3 benzo[b]fluoranthren B[b]F X X 2B
S . 4 Chrysene Chy X X 2B
1.3-butadicne 5 benzol[k]fluoranthren B[k]F X 2B
1.4-dihydronaphthalen 6 | Dibenzo[a,h]anthracene | DB[ah]A X 2B
/\ . O‘ . 7 | Indeno[1,2,3- cd]pyrene IP X 2B
vinylacetylenc 8 Benzo[ghi]perylene B[ghi]P X 3

2-methylnaphthalene
L ]
/@ N
(" + H
para-tolyl
2,7-dimethyl-1,4-dihydronaphthalene
\ <
1s0prene + H

~
2 6-dimethyl-1 4-dihydronaphthalene




Nhom hydrocarbon thom da vong (PAHSs)

Quy dinh EU s6 835/2011 cho B[a]JP va PAH4 trong thuc pham

Gi®i han toi da (ug/kg)

Loai thwwec pham Toéng B[a]P, Chy,
B[a]A va B[b]P

Dau va chat béo (trlr bo’ ca cao va dau dira) st dung truc tiép hodc 1a thanh

phan cta d6 an 2,0 10,0

5,0 30,0

2 | Hat ca cao va cac san phdm cé ngudn gbc tir ca cao ] A o ] A o
(tinh trén chat béo) | (tinh trén chat béo)

3 | Daudwa (st dung truc tiép hodc la thanh phan clia dd an) 2.0 20,0
4 | Thit hun khoi va cac san pham 2,0 12,0
5 | Céac san pham thiy san hun khoi (trir muc 6 va 7) 2,0 12,0
6 | Nhuyén thé hai manh vd, cac san pham thit da qua x& ly nhiét 5,0 30,0
7 | DPong vat than mém hai manh vé (hun khéi) 6,0 35,0
8 | Thuwc pham ché bién ttr ngii cbc, thwe phdm danh cho tré em 1,0 1,0
9 | Sira cong thirc danh cho tré em 1,0 1,0

10 | Thwc phdm &n kiéng cho cac muc dich y té d&c biét danh cho tré so sinh 1,0 1,0 I




Amine di vong (heterocyclic amines - HCAS)

Thit Gia vi - Phu gia thwwec pham
Puong khiy  Amino acid Creatine
HN HO HiN
cEH'IZﬂE . Hifj\fl:' ‘;;:r—\l'«l
OH CHy e
1 Nhiét d6 NH;
) N="
- o H Q N Aldol hoa R2 Q N.
e CH
o L O e Y e
()& R y R3” N7 NF R4
R3” SN CH,
_ ] Hop chat IQ
Q: N P}mz:_me Aldehyde Creatinin R2,R3,R4: CH3s. H
Q:CH Pyrazine Q:CH Quinoline

Q: N Quinoxaline

Nhiét d6 cao:
Nwéng/Chién/Ran



Amine di vong (heterocyclic amines - HCAs)

Mét sé HCAs trong hé théng phéan loai ung thw ctia IARC

STT Tén chat Ténviéttait  Phan nhém Phén loai IARC
1 2-Amino-3-methylimidazo[4,5-f]quinoline 1Q AlA 2A
2 2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine PhIP AlA 2B
3 2-Amino-3,8-dimethylimidazo[4,5-f]quinoxaline MelQx AlA 2B
4 2-Amino-3,4-dimethylimidazo[4,5-f]quinoline MelQ AlA 2B
5 2-Amino-9H-pyrido[2,3-b]indole AaC AC 2B
6 2-Amino-3-methyl-9H-pyrido[2,3-b]indole MeAaC AC 2B
7 2-Amino-6-methyldipyrido[1,2-a:3',2'-d]imidazole Glu-P-1 AC 2B
8 2-Aminodipyrido[1,2-a:3',2'-d]imidazole Glu-P-2 AC 2B
9 3-Amino-1,4-dimethyl-5H-pyrido[4,3-b]indole Trp-P-1 AC 2B

10 3-Amino-1-methyl-5H-pyrido[4,3-b]indole Trp-P-2 AC 2B
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Tong quan veé danh gia nguy co doi voi
chat ¢c6 kha nang gay ung thw




Phuwong phap

The 4-Step Risk Assessment Process

Nhan dién mdi nguy

: Hazard
* Danh sach IARC Identification
Danh qid lidu dan U Nhiing van dé strc khde nao
ann gia lieu dap wng do chét 6 nhiém gay ra?
- BMDL10 0 g
. OSF (Yéu té d6 déc dwong miéng) Exposure Dose-Response
Assessment Assessment
Banh gia phoi nhiém Moi ngudi tiép xuc vdi bao nhiéu chét 6 Cdc vén dé strc khde & cdc
. . . nhiém trong mét khodng thoi gian cu thé? Cé liéu ddp trng khdc nhau la
 Nong dg trong thyrc pham bao nhiéu ngudi bj phoi nhiém? gi?
Tiéu thu thwec pham - -
e Liéu phoi nhiém Risk
Characterization
Mo ta méi nguy Nguy co tang thém cdc
o R vén dé strc khée trong ddn
 MOE (Bién d6 phoi nhiém) s6 phoi nhiém la gi?

« Nguy co ung thw '
Theo t6 chirc Y té tlm



Bworc 1: Nhdn dién méi nguy

International Agency for Research on Cancer

¢ "@\\‘» World Health
"\i@é’

Y Organization

Phan loai
IARC

PAHs 1, 2A, 2B
Nitrosamines 2A

Acrylamide 2A
HCAs 2A, 2B

Chat phan tich

Higher level
of certainty

v

Lower level
of certainty

IARC
Group

Level of certainty that a
substance can cause cancer

(typical examples of evidence leading to each group)

CARCINOGENIC TO HUMANS

Sufficient evidence for cancer
in humans.

PROBABLY CARCINOGENIC
TO HUMANS

Limited evidence for cancer in humans.

Sufficient evidence in experimental
animals.

Limited evidence in humans.
Less than sufficient evidence in
experimental animals.

Inadequate evidence in humans.
Inadequate evidence in
experimental animals.

Substances
evaluated

Se8&

Tobacco smoking, solar radiation,
consumption of alcoholic beverages,
ionizing radiation

ECes

Emissions from high-temperature frying,

DDT, consumption of red meat,
night shift work

5
Pb

Gasoline engine exhaust, occupational

exposure as a hairdresser or barber,
lead

. N
ey |

Coffee drinking, crude oil,
mercury, paracetamol

The classification
indicates the level
of certainty that a

substance can cause
cancer (hazard
identification)




Murc dé lién quan giiva cdc bang ching

MNghién ciru BONng vat
Dich té hoc
& ngudi | A

" o 0
s 1 ¢

Lang kinh lién quan

Bdi canh cu thé cla cau hdi hién tai

A\

Nghién clru co ché

]




Murc dé chac chan £ Tiém ndng ung thw

IARC Class Cancer Slope Factor I[mgfl-cg-d]'1
Benzene 1 0.1
Vinyl chloride 1 0.27
Arsenic (inorganic) 1 1.5
Beryllium 1 8.4
Cadmium 1 15
Benzidine 1 500
1,3-Butadiene 2A 0.6
Acrylamide 2A 4.5
N-Nitrosodiethylamine 2A 36




Bworc 2: Bdnh gia liéu dap ng

Chat di irmg va Cap tinh

Ung thw (tuyén tinh)

Mo hinh Standard Non-Cancer
Lidu lwong- -r.\ (Phi ung thw tiéu chuan)
bap ung

Non — Cancer and Cancer Exceptions
(Cac ngoai lé ung thw va phi ung thw)

Chat dinh dudng




Ddnh gia liéu dap wrng
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BMDL 10 Cancer Slope Factor ‘



Hé sé worc tinh nguy co’ ung thw

(Cancer Slope Factor — CSF)

Khi sé Irgrng bénh ung thu ting ty 18 thudn véi long
€ 55% CONFIDENCE hép thy -:;Iiéu Iu-n;mg}. cz thé -:Ju-l Efﬂér‘n 56 qunq bér:uh ung
INTERVAL thie dis kuer_n cho bat ky Iu-n;:rr_*.g tieu thu nhat _L:!nh nao, Su0
dung dd doc cla dudng thang phl hop nhat véi dir lidgu.
Hi&u lre cla ung thir clng dwgc goi la yéu td dd dée
dwérng udng hodc dwéng hé hap.

Cac yéu th tiém ndng ung thu thurérng dwere phat trién
. ' béng Cé?f‘ sir dung diF liéu phan Elﬂ" mire tigu thu
L’ 6""“%- EXTRAPOLATION TO twong ddi cao, khi mire tiéu thy lhé:up. dudrng phl hop
” LOW INTAKE LEVELS nhat phai dwoe ngoai suy dudi dieém cua diF ligu quan
. > st dwroe bat ky.

NUMBER OF CANCERS

INTAKE

N A A

Number of
cancers
Murmber of
CANCErS
Number of
cancers

> > >

Intake Intake Intake
LINEAR MNOM-LINEAR THRESHOLD

Khang co bénh ung thu
n&Eo XAy ra duwdi mirc
Ung thuer mac dinh Ngoai lé ung thuw tiéu thy nguéng




Liéu tiéu chudn (BMD - Benchmark dose)

e Liéu lwong cd lién quan dén
muc do dap ing dwoc xac dinh
trudc A Response

e Duroc xac dinh bang md hinh 1

toan hoc —— {
e Thong thuong BMD (5-10%)
gan voi NOAEL

»>

Dose

Ngudn: Filipsson va cHng sur, 2“

BMDL BMD



Panh gia nguy co’ cac nhém chat

Nhém chat ] Oral slope factor (OSF) (mg/kg bw/day)* BMDL,, (mg/kg bw/day)
1Q 1,4 0,63
MelQ 1,5 1,14
MelQx 1,7 0,73
PhIP 0,46 0,74
Glu-P-1 4,8 0,9
HCAs Glu-P-2 1,4 1,15
Trp-P-1 26 0,59
Trp-P-2 3,2 0,96
AaC 0,4 0,31
MeAaC 1,2 0,96
Acrylamide Acrylamide 0,5 0,31
B[a]P 1
B[a]A 0,2
B[b]F 0,8
Chy 0,1
PAHs BIKIF 0,03 0,49 (PAHS8)
DB[ah]A 10
B[ghi]P -
IP 0,07
NDMA 16 0,027
NDEA 36 0,018
Nitrosamines NDBA 11 G0
NPYR 2,1 0,16
NPIP 9,4 0,045
NMOR 6,7 0,7




Buwd'c 3: Liéu phoi nhiém

Qua duong miéng:

B B Lieu higéu qua

sinh hoc
. . Ligu noi
Phoi nhigr] | eV fiém b6 \
nang
Hod chat & / Co |, Hieu tng
quan
Trao déi chat
Miéng Puong tiéu héa
- s

An vdio Hap thu




Liéu phoi nhiéem(ED/LADD)

Lieu phoi nhiém

Contaminant Concentration (ug/kg) x Intake Rate (kg/day)
Body Weight (kg)

ED (ug/kg bw/day) =

Liéu trung binh hang ngay tron d&i

Contaminant Concentration (ug/kg) X Intake Rate (kg/day) x Exposure Duration (year)

LADD (ug/kg bw/day) =
Body Weight (kg) X Averaging life expectancy (vear)

i




Bwoc 4: M6 ta méi nguy

Bién do phoi nhiém, MOE Co quan An toan Thuc pham Chau Au (EFSA):
chat dwoc coi la an toan néu BMDL10 cao hon

10.000 [an so v&i phoi nhiém

BMDL ,
> . K <
MOE = mam) MOE 210.000: twong doi an toan

ED MOE < 10.000: nén c6 hanh dong can thiép

Nguy co ung thuv

Cancer Risk = LADD x Cancer Slope Factor

Cancer Risk;,;,; = 2 Cancer Risk

mm) ) & dan s6 ¢ nguy co phat trién ung thu
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Tinh hinh nghien ctru danh gia nguy
co’ mot so chat ¢6 hai sinh ra trong
qua trinh ché bién thwec pham




Mot s6 nghién cliru da thwe hién

4 tinh phia Bac
Nitrosamine, PAHs,

_ Acrylamide
Thit Thyc pham ché bién

Ha ndi
Nitrosamine

P 2017 ) 2018 ) 2019 JELIECUNNELLI) 2023 ) 2024 ) 2025 ) 2026 2

Ha Noi
Nitrosamine
Thirc an cho tré em

BYT: 6 tinh/thanh
4 nhém chat
Thuwc pham ché bién

2




Nitrosamine trong thit (2017)

Ham lwong Nitrosamine

(Hg/kg)
Thit ga nwéng - 35
17/30 (57%) 3
phat hién 0.5-1.2
ug/kg 2:9
4/30 (13%) 15
_ ) chira nhiéu hon 2 1'1975
hitton nuong | Niwosamine
(NDMA, NDPhA) o
0% 20% 40% 60% 80% 100% 0
= Phat hién Khéng phat hién Ran Nwéng Nwéng

dién than I



Nitrosamine trong thwc pham cho tré em dwi 36

thang tuoi (2018-2019)

-4 quénlhuyéq tai Ha No6i (Péng Pa, Pan Ppqug, Bac T Liém, Thanh Tri)
- Mau thwc pham: 400 (5 nhém mén &n pho bién tai Viét Nam)

Chao dinh dwdng | Chao dinh dwéng Bot an dam Xuc xich Thit nwé&ng
an lién
| —— . O
- — | .-,~:' g af '@x

)
o7 {

Nguy co ung thu gan (%) 2
- BOtandam: 142.08%
- Xuc xich: 1 6.25%

Liéu phoi nhiém theo ngay (ng/kg bw/day)
- Thit nudng: P 6.25%

6
5
4 2ng/kg bw/day Nguy co téng: P 6.25%
3
2

E6-12 thang
m>12-24 thang
m >24-36 thang

Bot an dam Xuc xich Thit nwéng

. . ) e Y ID.James Fitzgerald and Neville I Robinson (2007
Nitrosamines khéng phat hién trong cac mau chao Peto et A1 2015) fnsor (2007) ‘



Nitrosamine, PAHs, Acrylamide trong thwc pham ché bien (2020-

2021)

- 6 tinh/ thanh (Ha Noi, Lao Cai, Hai Dworng, Nam Dinh)

- S6 lwong: 240 (8 nhém mén an pho bién tai Viét Nam)

Thit nwéng Thit hun khéi
‘V /\ g :

Dau da qua ché bién

)"%




Nitrosamine trong thwec pham ché bién (2020-2021)

- 6 tinh/ thanh (Ha Noi, Lao Cai, Hai Dwong, Nam Dinh)

Health Risk

-So lwong: 240 (8 nhém mon an ph6 bién tai Viét Nam) i
Liéu phoi nhiém Nitrosamines (ng/kg bw/day) 9.3 ng/kg bw/day 1 A picka
10 .
(0)
9 % Nguy co’ 1
8 25
7 = Duti 6 tudi = > 6-18 tuoi m >18-50 tudi Trén 50 tudi
6
> 4 ng/kg bw/day 1
4 11—
3
2 I II
1

Thit nwéng Thit ran Thit hun khéi  Ca nwéng Caran Ca hun khoi Déu,dé qua  Khoai ran 2
ché bién Nguy co tong

(ng/kg bw/day)
Nltrosamlnes phét hlén trong tét Cé ca’c méu ID.James Fitzgerald and Nevilled.Robinson (M



HCAs trong thit (2021-2022)

Ca 14/23 (60%)
Lon gy | rathien phat hién 0.4 -7.19
BO ms— 2 e he/ke toutcology
Ga 5 1/ 23 (4%)
0% 20% 40% 60% 80% 100% chira nhiéu hon 2
HCAs (PhIP, AaC)
Ham lwong HCAs (ug/kg)
8
7
6
5
4
3
2 1. 37
1 0 0.14 0.34 012 0.41
O = I [

Ludc Ran Ran Ran Ran miéng Ran miéng Ran miéng Ran miéng Ran miéng
nguyén nguyén nguyén nho, ndu nhod, ndu nhé, nau nhd, chdy nhd, chay,
miéng, ndumiéng, ndu miéng, nhat nhat,2lan  dam tam bot, 2

nhat dam chay lan



Danh gia nguy co’ cac chat coO hai sinh ra tw qua trinh

ché bién trong thwc pham Viét Nam (2023 — 2026)

- SO chat nghién ctru: 24 chat

- Dia phu’o’ng:76 tinh (Ha Néi, Lao Cai, Hué, Quang Tri, HCM, Tay Ninh)

- Mau thwec pham: 3348 (5 phan nhém vé&i 38 loai déi véi thwe pham pho bién)

Thit va cac san Ca va cac san San pham trirng Thwc pham khé
pham tw thit pham thay san va trirng
" ‘“' '.,:‘ \, g ) ‘l < Z ‘;. ;t ’ ¥ Q‘ ] 2 - = ST ——




Muc tieu nghién curu
dé tai cap BYT 2023-2026

Xac dinh ham
lwong cac chat
nguy co gay ung
thw PAHSs,
Nitrosamine,
Acrylamide,
HCAs trong thuc
tham da ché
bién

Panh gia Iwong
tieu thu cac
nhém thwc pham
cua nguoi
trwdng thanh
Viét Nam

Phan tich nguy
co cac chat co
hai trong qua
trinh ché
blen/nau nwong
thwe phdm &
Viét Nam

Danh gia nguy co’
ctia moét sé chat
cO hai sinh ra
trong qua trinh
ché bién thuc
pham & Viét Nam




KET LUAN

Qué trinh ché bién thuc phdm khéng chi lién quan dén céc phuong
phép ché bién cu thé ma con chiu sw dnh hudng manh mé cda céc yéu td nhw
loai thurc pham, thoi gian ché bién, nhiét dd, d6 &m va phuong phap bdo quén.

Céc yéu té nay tuong tac véi nhau va co thé tao ra nhiéu chéat héa hoc
cé hai, lam tdng nguy co mac cac bénh ung thu.

Panh gid nguy co dong vai tro thiét yéu trong viéc kiém soat an toan
thurc phdm, giip béo vé strc khde cong dong théng qua viéc xac dinh va danh
gid murc dé6 dnh hwéng dén strc khée cla céc chat co hai sinh ra trong quéa

trinh ché bién thuc pham.




Xin tran trong cam on!
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