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SUMMARY

DETERMINATION OF OCHRATOXINS IN FOOD BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY — TANDEM MASS
SPECTROMETRY (LC-MS/MS)

Cereal are products essential in the our daily life However, cereals are prone to
contamination by ochratoxins, which is toxic, carcinogenic and thermostable. A
sensitive, reliable method was proposed for the determination of ochratoxins in food by
high-performance liquid chromatography- tandem mass spectrometry (LC-MS/MS).
The samples were firstly extracted and then cleaned up with an SPE C18 cartridge for
LC-MS/MS analysis. Under the optimized conditions, the limit of detection (LOD) and
limit of quantification (LOQ) for ochratoxins were 0,1 and 0,3 ng /mL, respectively.
The recoveries of ochratoxins from cereal spiked at 2,5; 5 and 10 mg/kg ranged from
70 to 110%. The developed method was applied to the detection of 15 samples peanut,
corn and 5 samples wine and 2 samples were contaminated by ochratoxins with levels
below the newest legal limits.

1. MO PAU ochratoxins dugc xép vao loai chat co

Ochratoxins 1a mét loai doc té dugc sinh
ra boi cac chung nim méc thudc cac
giong  Aspergilus  ochraceus  va
Penicillium verrucusum. Theo t6 chic
nghién ctu ung thu quéc té (IRAC) thi
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kha nang giy ung thu nhom IIB. Boc té
nay da dwoc phét hién trén nhiéu néng
san khac nhau bao gom ngii cb¢ va céc
san pham cua chang. Tai Viét nam, muc
du luong téi da cho phép Ochratoxin A



trong ngii céc chua qua ché bién la
5ug/g, rugu vang 1a 2pg/g, ngi cdc va
bot ngii cbe 1a 3pg/g, thuc pham danh
cho tré dudi 36 thang tudi 1a 0,52ug/g.
Hién chua c6 quy dinh cu thé ndo vé
mtc MRL cho ochratoxin B ké ca trong
nuéc va tidu chuan Chau Au (EN).
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Hinh 1: Cdu tric cac Ochratoxins
Trugc day, phuong phép thuong duoc
ap dung l1a ELISA, duya trén sy két hop
dac hiéu gitra khadng nguyén va khéng
thé. Khang thé dac hiéu voi ochratoxin
duoc gin 1én bé mat giéng nhua
polystryren. Tuy nhién, phuong phap
nay lai dé bi duong tinh gia hoic am
tinh gia gay nham 1an cho két qua phan
tich. Gan ddy, c6 kha nhiéu phuong
phap duoc ap dung xac dinh ochratoxins
nhu: sic ky khi (Gas chromatography-
GC), sic ky long hiéu ning cao (RF-
HPLC) dung cot &i luc mién dich (IAC)

nhung mdi phuong phap déu ca nhiing
vu diém va nhiing han ché riéng.

Hién nay, phuong phap phan tich sic ky
long khéi phd véi nhimg dic diém wu
Viét va do chinh xac cao dang dugc coi
la phuong phap phan tich c6 gia tri phap
ly dé phat hién va dinh lwong nong do
ochratoxin & luong Vvét hay siéu vét
[1,2,3,4,5].

2. HOA CHAT VA THIET BI

2.1 Hoéa chat: Tat ca céc loai hda chat
déu thuoc loai héa chat tinh khiét phan
tich dung cho sic ky cua hdng Merck
(buc ): Acetonitril, methanol, n-hexan,
acid acetic...

Céc chat chuan duoc cung cap boi hing
Supelco.

2.2 Trang thiét bi : Hé thng sic ky
long khdi phd khdi phd LC/MS/MS bao
gom: HPLC 20 AXL cua Shimadzu va
khéi phd ABI 5500 QQQ cua Aplied
Biosystem. Cot sac ky loai C18 (250mm
X 4,6mm x 5um) cua Waters. Pha dong
gom amoniacetate 10mM va methanol,
téc d6 pha dong 1,0 ml/phdit.

3. KET QUA VA THAO LUAN

3.1 T6i wu diéu ki¢n may LC/MS/MS
3.1.1 Piéu kién khoi pho

Diéu kién phan manh, diéu kién cua
nguon va khi duoc ty dong tdi wu trén hé
théng MS thu dugc cac ion con dic
trung (bang 1)

Manh ion con m/z ¢6 cudng d6 16n nhat
duoc chon dung dé dinh lugng, manh
con thir 2 c6 cudng do6 thap hon ding dé
xé&c nhan chat phan tich
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Bang 1: Cac thong so téi wu cho ESI-MSIMS

Chat lon me lon con DP (V) CE (V) CXP (V)
: 358 -24 -25
Ochratoxin A 402
166,9 -35 -25
-100
: 324 -24 -21
Ochratoxin B 368
220 -32 -15

3.1.2 Dieu kién sac ky:

Ochratoxin A va B tach khoi nhau khi
duoc ria giai theo ché do gradient.
Chuong trinh gradient t6i wu dugc dua ra

trong bang 2 .Céc thu pic duoc can ddi
cac chat duoc tach ra khoi nhau, pic thu
duoc khéng bi tu, khdng bi che

Bdng 2: Chirong trinh gradient t6i wu

Thaoi gian (phat) 0,01 6 6,01 10
% CH3COONH,
95 0 95 95
10mM
% MeOH 5 100 100 5 5

Nong d6 amoni acetat anh hudng dén
kha nang tach va tin hiéu cua céac
ochratoxin. Khao  séat
amoniacetat trong pha
khoang 5mM - 0,1%.

Khi ndng d6 amoniacetate cao, s6 luong
jon di vao budng ion cua detector MS
tang, gdy canh tranh végi cac ion cua chat
phan tich, 1am giam tin hiéu. Dong thoi
nong d6 mudi cao s& gay hai dén hiéu
lyc va tudi tho cua cot. Tai néng do
amoniacetate 10 mM céc chat déu cho
tin hiéu cao nhat, hinh dang pic dep,
khong bi ché, doéng chan.

3.2. T6i wu héa diéu kién xir Iy mau
Tién hanh khao sat qué trinh chiét cac
ochratoxin: Can chinh xac khoang 5g
mau ngd da dong nhat vao dng ly tam 50
ml. Thém 100 pl chuan hén hop 100
ng/ml, thém 30 ml CHCls, lic xoay. Lay
I6p hiru co sang 6ng ly tdm khac, thém

nong  do
dong trong
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10ml NaHCO; 1%, lic xoay, ly tam
6000v/p trong 3 phat. Lay 16p nudc dem
qua cot chiét pha ran C18. Cot chiét pha
rin dwgc hoat hda bang 5ml MeOH, 5
ml H,0. Sau d6, cot chiét dugc ria tap
bang 2 ml H,0, 2 ml MeOH:H,0 (6:4).
Chat phan tich duoc rira giai bang 2 ml
MeOH:CHsCOOH (99,5:0,5, V/v). Dich
raa giai duoc bom vao hé théng LC-
MS/MS.

Khao sat cac thé tich chloroform 5, 10,
15ml dung cho qua trinh chiét cho
thay:khi sir dung 15,0ml CHCl; chiét
mot 1an, hiéu suat chiét dat 64%-70%,
néu tién hanh Iap lai 1an hai hiéu suat dat
82%-84% , néu tiép tuc chiét 1an ba hiéu
suat chiét ciing chi dat 82%.Do d6 dé
tiét kiem dung méi, chon chiét lap 2 lan
mdi lan 15 ml CHCls.

Vi Ochratoxin c6 tinh axit yéu nén chon
2 loai cot dé khao sat: cot C18 va cot




Polydivinylbezen-N-vinylpyrolidon
HLB Oasis (hydrophile lyophile
balance). Két qua chi ra rang dé chiét
Ochratonin A, B viéc str dung cot chiét
pha ran C18 thi tét hon so vdi cot oasis
HLB (74-86%). Cot HLB nhdi céc phan
tir c6 hai ddu mot dau wa nuéc, mot dau
Ky nudc nén c6 d6 phan cuc l6n hon so
Vvéi cot chiét C18. Trong khi Ochratoxin
la chit it phan cuc nén nd bj luu giit trén
cot C18 tt hon cot HLB trong sudt qua
trinh nap mau 1én cot va qua trinh rira
giai. Do d6, chon cot chiét C18 dé lam
sach dijch chiét.

Khao sét cé4c thé tich rira giai khac nhau
la: 1, 2, 6 ml dung dich MeOH-acid
acetic (99,5:0,5, v/v). Dich rira giai 6 ml
s& dugc dem thoi kho dudi dong khi Ny,
réi hoa can 1 ml pha dong dem do may.
Két qua cho thdy khi ria giai véi thé
tich 2 ml dung dich MeOH-acid acetic
(99,5:0,5) hiéu suat thu hoi céc chat
phan tich 1a cao nhit.

Ochratoxin c6 do phan cyc trung binh
nén pH chiét anh huong lén dén kha
ning chiét. Acid héa mau bang HCI dé
tao cac pH khac nhau tir 1-10. Két qua
cho thay ochratoxins chi duoc chiét tét
vao cloroform trong mdi truong axit. Tai
moi truong pH=1-2 ochratoxins ¢ trang
thai dang dién, dang cation va anion
ngang bang, dan dén kha ning phan cuc
giam. Do d6 gitip n6 dé tan vao trong
cac loai dung moi khong phan cyc nhu
cloroform. Mat khac viéc axit hda con
gilp 1am am co chét, gidp chiét mau vao
moi trudng hitu co triét dé hon.

3.3 Danh gia phwong phap

Khodng tuyén tinh va dwong chudn:
Dién tich pic Ochratoxin tuyén tinh voéi
nong d6 trong khoang 1-500 ng/ml véi
hé sb twrong quan R? > 0,999.
Gigi han phat hién (LOD), gidi han dinh
lwong (LOQ) cua phuwong phap: Gidi
han phéat hién cua cac Ochratoxin la 0,1
ng/ml va giéi han dinh lugong la 0,3
ng/ml
Danh gia dé chum (do lap lai) va do
ding (@6 thu hoi): Theo két qua thuc
nghiém hiéu suat thu hoi dat 76% - 79%,
hé sb bién thién CV tir 7,2 - 11% tai 3
muc thém chuan 2,5; 5; 10 ng/ml. Cac
két thu dugc dap tng theo qui dinh cua
Chau Au 2002/657/EC.
3.4 Phan tich mau thuc
Sau khi nghién ciru cac diéu kién tach
chiét, chiing t6i tién hanh phan tich trén
cac mau thuc khac nhau. Cac mau ching
t6i tién hanh khao séat bao gom: ngii coc
va cac san pham ché bién tir ngii coc va
cac loai ruou 18n men. Cac mau duogc
ddng nhat, sau d6 dugc dem can va tién
hanh phan tich nhu qui trinh da téi wu
hoa & trén. M&i mau tién hanh lam lap
lai 3 1an , 1y két qua trung binh va tinh
dd léch chuan.
Chung t6i da tién hanh phan tich trén 20
mau ruou nhap ngoai 1én men tir hoa
qua, Xuit xt Chi L&, Phap, Colombia va
c4c mau ngd, lac ldy ngau nhién trén dia
ban céc tinh Bic Giang, Thanh Hoa,
Nghé An. Két qua phat hién mot sé6 mau
¢ chira ochratoxin A, B, tuy nhién déu
& dudi ngudng cho phép. Hiéu suat thu
hoi cac mau thém chuan déu nam trong
khoang 70-110%.
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Bang 3: Két qud phan tich mau thyc té

) m@ | Dién | Dien | COTA C(n(;;B
STT boi tugng () tich tich (ng/g. ng/mi)
OTA OoTB ng/mil)
g | RuwouLbestaminet | KPH | KPH KPH KPH
- Phap
2 | RuguRaiz-ChiLé| 5 KPH | KPH KPH KPH
g | RuwouMirabeau- | KPH | KPH KPH KPH
Phap
4 | RuouPiraat-Bi | 5 KPH | KPH KPH KPH
5 | RuouBordeaux | KPH | KPH KPH KPH
-Phép
6 LN-BG-01 512 | KPH | KPH KPH KPH
7 LN-BG-02 524 | KPH | KPH KPH KPH
8 LN-BG-03 523 | 3500 | KPH 3.9 KPH
9 LC-BG-04 612 | KPH | KPH KPH KPH
10 LN-BG-05 502 | KPH | KPH KPH KPH
11 LN-BG-06 595 | KPH | KPH KPH KPH
12 LN-TH-01 578 | KPH | KPH KPH KPH
13 LC-TH-02 521 | KPH | KPH KPH KPH
14 Ngo-TH-03 506 | 3700 | 1560 41 2.2
15 LN-TH-04 523 | KPH | KPH KPH KPH
16 LN-TH-05 562 | KPH | KPH KPH KPH
17 LN-NA-01 514 | KPH | KPH KPH KPH
18 LC-NA-02 542 | KPH | KPH KPH KPH
19 LN-NA-03 533 | KPH | KPH KPH KPH
20 LN-NA-04 527 | KPH | KPH KPH KPH

Ghi cht: LN: lac nhan, LC: lac cii, BG: Bdc Giang, TH: Thanh Héa, NA: Nghé An
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Két qua phat hién 2 miu c6 chua
ochratoxin A, B, tuy nhién déu & dudi
ngudng cho phép. Hiéu suét thu hdi cac

mau thém chuan déu nam trong khoang
70-110%.

WXIC g MM (4 pains): 568.000/324.000 Da 157 OTE1 from Sample 7 (LN-5G-05-5.120) of DalaSETIwilf (Turbo Spray) WMER 2685 Eps

WEX 2 665 Eps

Hinh 3: Sic do6 mdau ngé c¢6 Ochratoxin A, B

4. KET LUAN

Tir cac két qua nghién ctru da lua chon
duoc diéu kién phan tich phu hop dé
tach va dinh luong dong thoi 2 loai
ochratoxin trong cac loai ngii cdc va san
pham tir ngii cdc: Toi uu hod diéu kién
MS/MS, t6i uu hoa diéu kién chay sic
ky long hiéu nang cao, khdo sat quy
trinh x&r 1y mau va tham dinh phuong
phép, 4p dung vao phan tich mau thuc
té.

Thuc trang nhiém ochratoxins van con
hién hitu mac du da c6 nhiing canh béo
vé kha nang nhiém doc va doc tinh cao
ctia loai doc t6 nay. Két qua phan tich

cho thdy c6 2 mau nhiém ochratoxins

trong tong s6 20 mau (chiém 10%). Cac
mau nhiém ochratoxin A déu nim trong
giéi han cho phép ciia By Y té. Pic biét
l1a su c6 mat cua ochratoxin B — loai doc
chat chua dugc nghién ctu ¢ Viét Nam
va ciing chua co quy dinh nao vé mirc
gidi han cho phép cua nd trong thuc
pham.
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