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MUC TIEU HOC TAP

Q Cereulide — Nguon goc

Quy dinh tai Viét Nam va trén thé gioi
Mot s6 ca ngd doc trén thé gidi va Viét Nam
Cac phwong phap xac dinh

Xéac dinh ham lwong Cereulide bang phwong phap LC-MS/MS




Bacillus cereus

» Gigi: Vi khuan; Nganh: Firmicutes:
Lop: Bacilli; Bo: Bacillales; Ho:
Bacillaceae; Chi: Bacillus; Loai:

Bacillus cereus
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Bacillus cereus

 Hai nhdm déc t6 chinh:
“*Diarrheal toxins (Hbl, Nhe, CytK) — gay tiéu chay
< Emetic toxin: Cereulide — gay nédn nhanh: Chlng hiém mang gen

ces trén plasmid (< 10%)




» 1950s - 1990s: Bao cao ngd doc kiéu ndn (emetic type)/ com chién &

UK. Bacillus cereus - nguyén nhan chinh (tiéu chay)

* 1994- 1995: Agata et al. dat tén cereulide va xac nhan day la emetic
toxin (FEMS Microbiol Lett)

« Cung ndm: Suwan et al. xac dinh cau trdc hoa hoc — cyclic

dodecadepsipeptide (J. Chem. Soc.)

» Milestone: Dau tién xac dinh va phan lap déc td gay nén cla B. cereus
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» 1998: Bioassay nhay cam phat hién cereulide (Andersson et al.)

« 2002: Phuwong phap dinh lwgng LC-MS (Haggblom et al.)

« 2010: Stable isotope dilution assay (SIDA) dinh lwong chinh xac
trong thwec phdm (Bauer et al.) — nén tang cho 1ISO 18465:2017

» 2026: Vu ngd doc toan cau — cereulide trong stra cdng thirc (nguodn
t dau ARA bj nhiém), dan dén recall & 99 qudc gia, >144 ca bénh
(WHO/ECDC/EFSA bao cao).
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Pho bién cua B. cereus

Loai thuc phdm Ty 1 (%) . Nguén
Ngii coc/dau/com 41-45 Rahnama et al. 2023
Rau cu 37 Rahnama et al. 2023
Stra & san pbham sira Rahnama et al. 2023; Ibrahim et
tairy] P 36 al. 2022 (dairy powders: 19—

Y 36%)
S Rahnama et al. 2023; Luu-Thi et
RTE foods (san an) 25-35 A1 2021
- \ .. Peietal. 2018 (Trung Quéc:

InAfant?formuIa (sira 11-42 (t,uy nghién 7.53% >10 CFU/g); Wang et al.
bot trée em) clru)

2022 (Bac Kinh: 52.9-70.6%)
Tong trung binh 23.75 Rahnama et al. 2023



https://www.sciencedirect.com/science/article/abs/pii/S0956713522004431
https://www.sciencedirect.com/science/article/abs/pii/S0956713522004431
https://www.sciencedirect.com/science/article/abs/pii/S0956713522004431

Quy dinh B. cereus

- VViét Nam: QCVN 8-3:2012/BYT: B. cereus gia dinh: San phdm dinh
dwdng tré 0-12 thang

« Codex khdng co gi¢i han cirng cho B. cereus trong hau hét thwe

pham, co dé xuat khuyén nghi <102 CFU/g cho infant formula.

« EU: Si¥a bét tré so sinh va TP muc dich y té dac biét, tré so sinh < 6

thang B. cereus gia dinh

* Nhat, FDA: Khong c6 gi¢i han cyng cho B. cereus




Quy dinh cereulide

» Codex Alimentarius & hau hét qudc gia: Chwa co tiéu chuan riéng cho
cereulide (chi hwéng dan vé Cronobacter/Salmonella trong sira bot).

- EFSA Rapid Risk Assessment (2026): Nghién ctru gan day nhat — thiét
lap ARfD = 0,014 pg/kg thé trong cho tré so sinh (dwa trén BMDL10 tv

nghién ctru trén dong vat, UF=300 do tré em nhay cam hon).

* Nguwdng rui ro trong sira pha: 0,054 pg/L (infant formula) va 0,1 ug/L
(follow-on formula) — c6 thé vwot ARfD khi tiéu thu cao (260 mL/kg

bw/ngay cho infant formula).

4




« D lidu vé liéu gay bénh & ngudi chl yéu tr ca bénh thwe té — thiéu nghién
cwru dai han, NOAEL/LOAEL ro rang.

« Pac tinh cap tinh (emesis) dwoc ghi nhan, nhwng di¥ liéu phan manh ttr cac

MmO hinh khac nhau (déng vat, in vitro, case report).
- Bién thé isocereulides tao "poisonous cocktail"

e Trwde 2026: It vu I&n — di liéu phoi nhiém thwc té (exposure data) chwa dd

dé Iap tiéu chuan toan cau.

« Két qua: Khong thé xac dinh "ngwéng an toan hai hoa" cho moi nhém dan so.
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So sanh hai hoi chirng ngo doc B. cereus

Emetic type (Cereulide) Diarrheal type

6-15 gio

Thoi gian U bénh
Triéu chirng chinh
Thoi gian bénh

Thuc pham lién quan

Pdc td

0.5-6 gio (thuvong 1-5 gio)
Non di¥ ddi, buén ndn
6—-24 gio

Com ngudi, chién, pasta, mi

Pre-formed, bén nhiét/acid

Tiéu chay, dau bung
12-24 gidy

Thit, rau, s6t, mdn tron

Enterotoxin, san xuat trong
ruot

"



Ly do b6 sét cereulide

» Giong hét: Staphylococcus aureus (enterotoxin), norovirus, rotavirus
rbi loan tiéu hoa.

 "viém da day rudt do virus" hoac "ngd doc khong ro”.

« O tré em: Mat nwdc nhanh nhwng nhe — dé& nham véi bénh nhi
thong thuong.

- Triéu chirng chinh: Nén nhanh (0.5-6 gi& sau &n), budn nén, ddi khi

tiéu chay nhe — tw khéi trong 24 gid.
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Ly do b6 sét cereulide

« Xét nghiém cereulide khéng pho bién.
« Can LC-MS/MS, ndi chuan (1ISO 18465:2017)

« MAu phan (feces) tot nhat dé phat hién — mau/urine thuwong am

tinh/false negative.

» Phat hién B. cereus sdng trong thirc &n khéng cé hodc khdng du gay

ngd doc (doc to pre-formed, vi khuan cé thé chét).

- Bioassay (HEp-2, boar sperm) 16i thovi, thiéu dac hiéu.
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Cau truc cua Cereulide

 Peptide vong (dodecadepsipeptide) . ~ o k
- Sinh tdng hop bdi NRPS (non-ribosomal peptide 5 HNJJ\E/O\E)K\HH“" .
synthetase) P Y :ﬁNH
« Khdi lwong phan ttr ~1153 Da OiNH OAK\(
, Wk‘fo O s HNT Y
» Log P/Log Kow = 5.96—10.2 (rat cao) O N/'\I{o o ©
o o AL
» Ua lipid — chiét bang dung moi hiru co

Cdu truc déc té cereulide




Vi sao cereulide nguy hiem?

- Bén nhiét cao (121°C, > 90 phut) — nau chin khdng pha huay
- Bén pH (2-11) & khang enzyme — khéng bj tiéu hoa

 Tac dong nhanh lén ti thé

« Co thé gay: 2T N L
L A
<N6n cp tinh wp® o Ny
P \l o H/\ro‘\/gc‘ o

<Suy gan (hiém nhwng nang)

Thwe pham “an toan vi sinh” van c6 thé gay ngdé doc do cereulide

2




Po

twong nguy hiem chinh

Thoi gian G bénh ngan 0,5-5 gidy

=-?§"é.

Bacillus cereus reservoir and spores

|
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Bu‘én nén Vé nén dG’ déi’ Ilt khi kém tiéu Mechanca+ormanual

chay

C6 thé tw khoi sau mot théi gian ngan

Human
breast milk

Qﬁ)

Intravascular
catheter

Surfaces in medical ward
—

7@\

Hands of Hospital
medical staffy linens

Inhalation | I

Ingest on

Inoculat ion

Cé ghi nhan bién chirng nang: Suy gan |

cap, viém tuy, rdi loan than kinh va to
vong
Tac dong dén gan, co’ tim, tuy va hé than

kinh dac biét nhay cam va&i Cereulide

ﬁ ﬁ

Neonatal colomzatlon or mfectlon

Cdc con dwéng ldy truyén Bacillus cereus trong méi

triro'ng bénh vién va nguy co’ déi véi tré so sinh.
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n X A =n a A wrw .« n Z N
Mot sO ca ngo doc tren the gioi va Viet Nam

o . . Ham lwong

2008 Nhat Ban Com chién 1tré em Khéng bao cao TU vong Pig:)altg)cs

2012 Viét Nam Stta chua/phd 29 tré em Khéng bdocdo Ngo doc cap tinh Tui tré

2020 Viét Nam Thuwc phdmchay 230 ngudi Khéng bdocdo Ngo doc cap tinh Tui tré

2022 Viét Nam Canrrlngéar;mrdc 600 tré em Khéng bao cao 1 t&rvong Vnexpress

g o _ N AR K e MDPI (Foods

2022 Bi Com Nhieu ca Com: 12.22 ug/g Ngo doc cap tinh 2022

2023 Bi Com chién 1 (20 tudi) Khéng bao cao TUrvong ASIAE
2025-2026 Chau Au Sita cong thirc >36ca  Dangdieutra, ham p ooan cau EFSA

lwgng thap

-Nhiéu,case: Khéng c6é sb liéu vi chwa phan tich LC-MS/MS tai thdi diém do ,
*M6t sO nghién ctru cl: Chi ghi nhan Bacillus cereus chir chwa dinh lwong doc t6



https://pubmed.ncbi.nlm.nih.gov/20194285/
https://www.mdpi.com/2072-6651/16/1/13
https://www.mdpi.com/2072-6651/16/1/13
https://view.asiae.co.kr/en/article/2023110209094170500?utm
https://znews.vn/anh-dieu-tra-36-truong-hop-tre-so-sinh-nghi-bi-ngo-doc-cereulide-post1626322.html

Cac phwong phap xac dinh

« HPLC-ELSD

* Biological assay

« LC-MS, MALDI-TOF MS
* LC-HRMS

« LC-MS/MS (ISO/EN (ISO 18465:2017)
« Xac dinh B.cereus: PCR, MALDI-TOF MS, Biological

assay
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Wu diem cta phwong phap LC-MS/MS

. LC-M§/MS: “Ti§u chuénNVéng”: PO nhay cwc cao, do dac hiéu phan
tich tot trén nhiéu nén mau phuee tap (stva cong thire, com chién, mo6
déng vat, ....)

» Co ché xac thuc kép:

+ Két hop dinh danh va dinh lwgng ddng thoi
* Duwa trén: thoi gian lwu + ion me + ion con dac trwng

« Sw cbng nhan quoc té:

« Puoc lwa chon trong cac tiéu chuan ISO/EN (ISO 18465:2017)
« Wng dung rong trong giam sat an toan thwc pham




n) VIEN KIEM NGHIEM AN TOAN VE SINH THYC PHAM QUOC GIA
NIFC NATIONAL INSTITUTE FOR FOOD CONTROL

Xac dinh ham lwong doc to gay non

(Cereullde) bang phu’o’ng phap sac
ky 16ng hai lan khoi pho (LC-MS/MS)




XAC PINH HAM LUQONG CEREULIDE BANG LC-MS/MS

Pham vi ap dung Chiét Xuat Mau

e Thuc pham

Phan Tich & Dinh Luong BN

. Tdch thanh phan
13C¢-Cereulide *
(Chdt noi chudn) |

LC-MS/MS

an

Phan tich & Dinh luong

Két qua
Hdm luong Cereulide I|I||II|

e TP dac biét







Minisart”Syringe Filter
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Hdéa chat va chat chuan

Hoa chit Chat chuan

« Acetonitril (Merck) * Dung dich chuan Cereulide 50
ug/mL trong Acetonitril (Hang
Chiralix, code CX20422)
 Amoni format (Merck) « Dung dich noi chuén (IS) 13C,-

« Nuwde deion Cereulide 20 ug/mL trong

* Acid formic (Merck)

Acetonitril (Hang Chiralix, code
CX87778)




Chuan bi pha déng, chuan

* Pha dong A: Dung dich Ammonium format 10mM va Acid formic
0,1%: Can 0,63 gam mudi Ammonium format, hoa tan va chuyén vao
binh 1 L bang 900 mL nwéc. Sau dd, cho thém 1 mL Acid formic, dinh
mec dén vach 1 L bang nwéec, 1ac déu. Loc qua mang 0,45 um, rung
siéu am khoang 5 phut

* Pha dong B: Dung dich Acid formic 0,1 % trong Acetonitril: Thém 900

mL Acetonitril vao binh 1 L. Hut 1 mL Acid formic, sau dé dinh muc

dén vach 1 L bang Acetonitril, Iac déu. Rung siéu @m khoang 5 phut.
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Chuan bi pha déng, chuan

Dung dich chuan trung gian Cereulide néng dé 10 ng/mL

« L4y chinh xac 10 pL dung dich chuan gbc Cereulide bang micropipet chuyén vao binh dinh mdc
50 mL, pha lodng va dinh m&c bang Acetonitril & nhiét dd phong, lac kj. Cac dung dich chuan
goc béo quan déng.

Dung dich néi chuan (IS) trung gian 3Cg-Cereulide néng dé 100 ng/mL

e LAy chinh xac 0,25 mL dung dich néi chuan goc 3C¢-Cereulide bang micropipet cho vao binh
dinh mirc 50 mL, pha lodng t&i vach mrc bang Acetonitril & nhiét dé phong va lac ky.

Dung dich ndi chuan (IS) lam viéc 13CCereulide néng dé 10 ng/mL

« Lay chinh xac 1 mL dung dich ndi chuan trung gian 3C-Cereulide bang micropipet cho vao binh
dinh m&c 10 mL , pha lodng t&i vach mic bang Acetonitril & nhiét dd phong va lac kY.

i




Dung dich chuan lam viéc

Chuan |Chuan trung gian Acetonltrll IS Iam viéc | Nong dé cuoi
10 ngImL (ML) 10 ngImL(pL) cung (ng/mL)

Chuan 0 1000 0,00
Chuan 1 10 990 200 0,08
Chuén 2 50 950 200 0,4
Chuén 3 100 900 200 0,8
Chuén 4 200 800 200 1,7
Chuan 5 500 500 200 4,2
Chuan 6 1000 0 200 8,3

Nong dé ndi chuan 3Cg-Cereulide trong dwérng chuan nay 1a 1,7 ppb.




Quy trinh xt ly mau

Can chinh Hut 0,5 mL Péne ni
xac khoang dung dich lai glécp Thém 29,5 ) Ly tam ¢
Pdn o nhat 2,5 g mau ndi chuan théx va mL Lac ¢ may 3000 - 4500 Phan tich
% da dong trung gian ho & Acetonitril, lac ngang vong/phut bang LC-
mau nhat vao BCe- ¢ %9 j?(f)g dong nap trong 1 gio trong 10 MS/MS
ong ly tam Cereulide ng hl, ¢ lai phut
50 mL 100 ppb phu




Quy trinh xt ly mau

Pong nhat mau:

 Thwe pham céng thire: Hoan
nguyén 5 g mau + 40 mL nwée 37

OC,

« Mau sira I6ng: Blank / spike: 0,1 mL

chuan 1,67 ppb

Dong nhat Can chinh xdc khodng || HUt 0.5 mL dung dich 1,0 4o 1o, 1 votex Thém 29,5 mL Lic & may lic ngang Ly tam 63000-4500 [ oo oo Phan tich bing LC-
X ~ 8] rhon 5% BE e 1? d“‘ 1%% b || v& cho éng nghi 30 phit || Acetonitril, déng nép lai trong 1 gio vong/phit trong 10 phut °cq gl MS/MS
mau vao ong ly tam mL s-Lereulide pp

29




Quy trinh xt ly mau

NoOi chuan dong vi (chinh xac 0,5mL IS)

» Gidng chat phan tich

« Thém tr dau quy trinh

» Loai bd &nh hwdng nén (matrix effect) => loai bd sai s6

» Tranh am tinh gia / két qua sai léch

DOng nhat
mau

Cén chinh xac khoang
2,5 g mau da dong nhat
vao ong ly tam 50 mL

Hut 0,5 mL dung dich
ndi chuan trung gian
13C4-Cereulide 100 ppb

Phén tich bang LC-

Dong nip lai, lic votex Thém 29,5 mL
\ MS/MS

} . Ly tam ¢ 3000 - 4500
va cho ong nghi 30 phut || Acetonitril, dong nap lai

vong/phit trong 10 phut

Loc qua mang 0,2 pm
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Quy trinh xt ly mau

Tai sao phai lac déu va chd 30 phut
 Phan bd déu trong toan bo mau

» “gan” vao nén mau giong analyte
« Néu khdng cho:

 NOi chuan chwa twong tac di — khéng phan anh dang qua trinh
chiéet

DOng nhat
mau

Cén chinh xac khoang
2,5 g mau da dong nhat
vao ong ly tam 50 mL

Hut 0,5 mL dung dich
ndi chuan trung gian
13C4-Cereulide 100 ppb

Phén tich bang LC-
MS/MS

Dong nip lai, lic votex Thém 29,5 mL

1ap 13 . Ly tam ¢ 3000 - 4500
va cho ong nghi 30 phut || Acetonitril, dong nap lai

vong/phit trong 10 phat || To¢ quamang 0,2 pm
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Quy trinh xt ly mau

Dung méi str dung: 29,5mL ACN
« Chiét dwoc chat phan tich, hiéu suat chiét tot trén cac nén khac nhau
« Giam tap, gidm anh hwéng nén mau (protein, carb, lipid)

« Twong thich tot véi LC-MS/MS

DOng nhat
mau

Cén chinh xac khoang
2,5 g mau da dong nhat
vao ong ly tam 50 mL

Hut 0,5 mL dung dich
ndi chuan trung gian
13C4-Cereulide 100 ppb

Dong nz'ip lai, lic votex Thém 29,5 mL

' Phan tich bang LC-
va cho ong nghi 30 phut || Acetonitril, dong nap lai

MS/MS

Ly tam ¢ 3000 - 4500
vong/phit trong 10 phut

Loc qua mang 0,2 pm
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Quy trinh xt ly mau

Lac ngang: Can thiét bi co dinh dwoc dng chiét
» Tham déu dung mdi — tdng hiéu suat chiét

» Giadm sai so chiét khéng hoan toan

Dong nhat ZC?:; ﬁéﬁhdéagéﬁoiﬁg Hue gfuﬁﬁi‘;ggc};h Pong nfp lai, lic votex Thém29,5mL || Lécomiy Hc ngang Ly tam 630004500 || |00 00 im Phan tich bing LC-
mau vio éng ly tim 50 mL 13C'6-Cereuli de 100 ppb va cho ong nghi 30 phut || Acetonitril, dong nap lai trong 1 gio vong/phit trong 10 phut ; MS/MS

33



Quy trinh xt ly mau

Ly tam:
» Tach pha 1dng va pha ran
- Gidm tap cho giai doan tiép theo

» Giam sai so chiét khéng hoan toan

Dong nhat ch n Chinhd)fé;;khoiﬁgt Ii%tl 2115 IélnlL dl;ng ?glh bong ng'ip lai, lic votex Thém 29,5 mL Lic & may lic ngang Ly tam ¢ 3000 - 4500 Loc qua mane 0.2 wm Phén tich bang LC-
X ” g;ma“l 4 01;% B o 1? d“‘ 1%% b || v& cho éng nghi 30 phit || Acetonitril, déng nép lai trong 1 gio vong/phit trong 10 phut °cq gl MS/MS
mau vao ong ly tam mL s-Lereulide pp
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Quy trinh xt ly mau

Lwa chon mang loc:

Y nghia mang loc %
gni gl » Mau dung dich nwée/phan cue (CA,

» Loai bd tap ran — gidm PES)

anh hwang nén »  Dung mdi hiru co/khdng phan cwec mang

« Bo vé thiét bj ky nwdc (PTFE, Nylon)
Chon kich thwde 16: 0,22 um (vi khuan)

hoac 0,45 pm (hat can)

DOng nhat
mau

Cén chinh xac khoang
2,5 g mau da dong nhat
vao ong ly tam 50 mL

Hut 0,5 mL dung dich
ndi chuan trung gian
13C4-Cereulide 100 ppb

Thém 29,5 mL
ggh30pht Acetonitril, dong nép lai

Lyt m 6 3000 - 4500
ong/phut trong 10 phut

Phén tich bang LC-
MS/MS

va h Loc qua mang 0,22 pm
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Piéu kien MS/MS

e M e
m/z; CV 1; CE 2; CE

499; 60

Piéu kién LC
 Cot sac ky C18 (50 mm x 2,1 mm

x 1,7 um) hoac cét twong dwong

IS — Cerulide 1176 ;40

20260127-spl-202 Smooth(Mn,1x2)

* Pha dong: Pha dong A : Pha dong
B (ty 1€ 5: 95)

CEREULIDE _

314 ;70

172; 78

MRM of 4 channels, ES+
1170.6 >314.2
4.354e+004

T e min

20260127-spl-202 Smooth(Mn,1x2)

» Téc d6 dong: 0,8 mL/phut

CEREULIDE _

MRM of 4 channels,ES+
1170.6 >499.5
1.880e+004

» Thé tich tiém: 10 pL

20260127-spl-202 Smooth(Mn,2x3)

IS-CEREULIDE_

P min

MRM of 4 channels, ES+
1176.6 >172.1
1.076e+006

315; 68




Cong thuwece tinh

 Can clr vao ty & tin hiéu chuan trén IS va ndng do, can cl vao dién tich
pic mau tinh két qua theo céng thirc sau.
X (ug /kg; pg/L) = (V x Cm)/m
Trong do: - V: thé tich dich chiét cudi cung chay may LC (mL)
- Cm: néng dd dung dich chiét mau tinh theo dwdng chuan
(ng/mL).
- m: Khéi lwong ctiia mau phan tich (g; mL)

- X: ham Iwgng Cereulide trong mau thtr (ug/kg, pg/L).
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Kiém soat phwong phap

Tham dinh

» Ty l& tin hiéu LOD: Tin hiéu chuan cao khoang 3 lan tin hiéu dwéng
nén (S/N ~ 3)

» Ty 1& tin hiéu LOQ: Tin hiéu chuan cao khoang 6 lan tin hiéu dwdng
nén (S/N ~ 6)
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Kiém soat phwong phap

» S/N phai dat yéu cau LOD-LOQ

Tiéu chi chdp nhar

>50% +20%
>20% -50% +25%
>10% -20% +30%
<10% +50%

« Thoi gian lwu: £2,5% so vdi chuan

* Manh dinh tinh Std 1 (8,3 ppb): S/N =6

* R 20,995

e Tiém lai Std 6 moi 10 mau.
Kiém soat dd gidm tin hiéu
chuan (<10%)

* Tim nguyén nhan/Phan tich Iai

néu khéng dat

y




Thank you for listening!




Chia nhom thwc hanh

* Chia 2 nhédm thwc hanh

« Nhém 1: Ngwori hweng dan Lé Viét Ngan

» Nhém 2: Nguwori hweng dan Vwong Quynh Hoa

« Mau phan tich: Thwc phdm cdng thirc dang bot (chira Cereulide) va siva
dang 16ng (can thém chuén)

 Hoan nguy@&n mau va can mau tai phong 602 tang 6

« X ly mau tai phong 512 (tang 5) va phan tich LC-MS/MS tai phong 505
(nhém 1) va phong 506 (nhdm 2)
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Timeline

Ngay Buoi sang Budi chiéu

25/3 Ly thuyét . Cai dat didu kién LC-MS/MS
 Thwc hanh pha ché hoa chat
« Chuan bi dwdng chuan
e Phan tich LC-MS/MS dwdng chuan
« X0 ly s liéu dwdng chuan

26/3 + Thwc hanh x& ly mau nén thuc « X ly s6 liéu nén thwe pham coéng
pham cong thirc dang bét thirc dang bot
« Phan tich trén thiét bj  Thwe hanh x& ly mau nén sira 16ng
« Phan tich trén thiét bi
27/3  « X ly soO liéu nén sira 16ng « Lam bai kiém tra, gidi dap thac mac
- Giai dap thac mac » Trao chirng nhan
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