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Abstract

This study aimed to establish the analytical parameters and validate a high-performance liquid
chromatography with fluorescence detection (HPLC-FLD) method for the determination of aflatoxins (AFB1,
AFB2, AFG1, and AFG2) in food samples. The validated method used to assess aflatoxin contamination in
cereals, coffee products, and dried seafood collected in Hanoi. Positive samples were further confirmed by
liquid chromatography—tandem mass spectrometry (LC-MS/MS), and the quantitative results obtained by the
two methods were compared. The validated method demonstrated good specificity, with limits of detection
(LOD) and quantification (LOQ) of 0.5 and 1.0 pg/kg, respectively, for each aflatoxin. The intermediate
precision (RSD) ranged from 2.55 to 18.4%, while recoveries ranged from 70.1% to 119%. The evaluation
results demonstrated that the method was reliable for the determination of aflatoxins at low concentrations in
compliance with the requirements of QCVN 8-1:2011/BYT and showed good agreement with LC-MS/MS for
quantitative analysis. The validated method was applied to the analysis of 100 food samples, including cereals,
coffee, and dried seafood. Five samples (5.0%) were found to be contaminated with total aflatoxins at
concentrations ranging from 9.04 to 726 pg/kg. These findings highlight the need to maintain and strengthen
routine food safety monitoring programs for the effective control of aflatoxin contamination and the protection
of public health.
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Xac nhan gia tri si dung ciia phuong phap xac dinh ham luong aflatoxin (B1, B2, G1, G2)
trong nyii cdc, ca phé, hai san khd bang phuong phap HPLC-FLD va ing dung dé khéao sat
miic d  nhiém aflatoxin trong mét sd thuc pham tai Ha Noi

Vii Thi Kim Oanh', Nguyén Thi Thanh Thiiy', Pham Vin Ti¢p', Nguyén Thi Thu Uyén',
Ding Thanh Xuén!, Chu S§ Thach!, Kitamura Yasuo?
!Trung tam Kiém nghiém kiém chung va dich vu chat lwong, Ha Noi, Viét Nam
’Dy dn ERASD, Trung tam Kiém nghiém kiém chung va dich vu chat luwong, Ha Ngi, Viét Nam
Tom tit

Nghién ctru duoc thue hién nham thiét 1ap cac diéu kién phan tich va xac nhan gia tri st dung cua phuong
phap HPLC-FLD dé xéc dinh aflatoxin (B1, B2, G1, G2) trong thuc pham. Sau dé, phwong phap duoc tng
dung dé phan tich cac mau ngii cdc, ca phé va thity san kho thu thap tai Ha Noi nham danh gid mac d6 nhiém
aflatoxin. Cac mau duong tinh dugc xéac dinh lai baing LC-MS/MS, so sanh két qua dinh luong giita 2 phuong
phép. Phuong phap dugc xac nhan c6 do dac hi¢u cao, gidi han phat hién cia phuong phap 1a 0,5 pg/kg, gidi
han dinh luong ctia phuong phap 14 1,0 pg/kg timg chat, d 1éch chuén twong ddi tai lap trung gian cta phuong
phap trong khoang 2,55 — 18,4%, do thu hdi ciia phuwong phéap trong khoang 70,1 — 119%. Két qua x4c nhan
cho thay phuong phép d¢ tin cdy cao, d4p ing xac dinh aflatoxin & ngudng thap phui hop quy dinh trong QCVN
8-1:2011/BYT, dong thoi tmg dung phwong phap phan tich mau cho két qua co su twong quan véi ky thuat
LC-MS/MS. Ung dung phuong phap dé phan tich ham luong aflatoxin trong 100 mau thyc phdm bao gom:
ngii cc, ca phé va thiry san kho. Két qua phét hién 5 mau trong tong s6 100 mau khao sat chiém ty 1& 5,0% c6

mirc 6 nhiém aflatoxin tong sb tir 9,04 — 726 pg/kg.

Tir khéa: Aflatoxin, ngii coc, di lye nhiém dich, HPLC-FLD, LC-MS/MS.
1. PAT VAN PE

Aflatoxin 13 cht chuyén hoa thir cip dwoc tao ra béi cac ching ndm khéc nhau, nhu Aspergillus flavus va
A. parasiticus, duge tim thiy rong rai dudi dang chét gay 6 nhidm trong nhiéu loai ciy trong ngii cdc, hat c6
dau, hat cay va gia vi. Thuat ngit aflatoxin duoc ghép tir A = Aspergillus, fla = flavus va toxin = doc. Nhém
doc t6 gdm khoang 20 hop chat chuyén héa lién quan, tuy nhién, chi c6 aflatoxin B1 (AFB1), B2 (AFB2), G1
(AFG1), G2 (AFG2) thudng dugc tim thiy trong thuc pham [1, 2]. Trong sb d6, aflatoxin B1 dugc danh gia 1a
mot trong nhitng chat c¢6 dc tinh va c6 kha ning gdy ung thu ¢ ngudi cao nhét nén cac quy dinh an toan thuc
pham thuong ldy AFBI lam chi tiéu quan trong nhét hodc ciing véi aflatoxin tong sb dé danh gia [3]. Céc to
chtre quéc té nhu World Health Organization (WHO) dé canh béo vé nguy co phoi nhidm aflatoxin théng qua
thuc phém, dic biét tai cac khu vuce c6 diéu kién khi hau néng am thuan loi cho su phat trién ctia nAm méc [4].
Céc tac dong tiéu cuc 1én chat luong hang hoa, san pham ciing nhu sirc khoe clia con ngudi va vat nudi, nén
hau hét cac qudc gia déu thiét 1ap muc gi6i han tdi da cho phép trong san phim ddi véi cac hoat chét nay. O
Viét Nam, QCVN 8-1:2011/BYT duoc ban hanh quy dinh gi¢i han 6 nhiém doc t6 vi ndm trong thuc pham
[5].

Nghién ciru danh gia 6 nhidm va nguy co do ddc td trén cac san pham ngii céc & mién Bic Viét Nam da
thyc hién trén 996 mau gao, ngd, lac va vimg cho théy aflatoxin 12 nhom doc t6 bi nhiém nhiéu nhét trong céac
ddc t& mycotoxin va chi yéu 1a AFB1 va AFB2, nhom san phdm c6 ty 1& phat hién doc t6 vi nAm va ham lugng
doc td cao nhét 1a ngd va lac [6]. Luén 4n tién si nghién ctru mirc d6 nhim aflatoxin va dé xudt mot sb giai
phap cong nghé bao quan lac sau thu hoach thyc hién nghién ciru xac dinh ty 1¢ nhiém aflatoxin trong lac nhan,
lac cu1 va lac rang hiing liu dugc thu thap mau tai 3 tinh Nghé An, Thanh Héa va Bic Giang. Két qua xac dinh
duoc ty 1& nhiém aflatoxin trong cac loai lac trén twong tng 14 30 - 53,3% (v6i ham lugng 0,34 - 1,498 png/kg);
26,7 - 40% (v6i ham lugng 0,64 - 215 pg/kg); 3,3 - 23,3% (v6i ham luong 0,65 - 2,3 pg/kg) trén cac dia diém
thu thap mau. Ti 1 nhiém aflatoxin vuot ngudng cho phép trong lac nhan va lac ct tuong tmg 13 10 - 16,7%;
10 - 13,3%; khong phat hién aflatoxin vugt ngudng cho phép trong lac rang hung liu [1]. Fevzi Kilicel va cong
su da nghién ctru phuong phap xac dinh ham lugng aflatoxin trong cac nguyén liéu thuc phém ti€u thu tai
Karaman, Tho Nhi Ky [2]. Cac két qua cho thiy ty 1¢ nhidém ddc t6 cao dic biét 1a san pham 6t d6 100% nhiém
(8/8 mau) va ham lugng AFB1 déu vugt mirc gidi han cho phép cua chau Au 14 8 pg/kg. Pong thoi, ham lugng
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aflatoxin téng s trong ca 8 mau nay vuot gidi han tdi da cho phép 1a 10 ug/kg Két qua thu dwoc cung cép dir
liéu danh gia so bo nguy co phoi nhiém va dé ra bién phap phong ngira nhim giam thiéu 6 nhidm aflatoxin
trong 6t o va cac san pham khac.

Cac chuong trlnh giam sat an toan thyc pham tai nhiéu quc gia cho thiy aflatoxin van 1a mot trong nhiing
mdi nguy héa hoc can duge kiém soéat trong thuc pham Theo du liéu cua Co quan An toan thyc pham chau
Au (EFSA), trong 2.183 mau thyc pham c6 ngudn goc tu ngii cc va san pham ngii cdc duoc thu thap tai 16
quoc gia chau Au giai doan 2007 — 2012, aflatoxin tong s6 (AFBI1, AFB2, AFG1 va AFG2) da duoc phat hién
& nhiéu nhom thyc pham khac nhau. Nhém thuc pham dugc khao sat nhidu nhat 1a ngii cc dung cho ngudi
(934 méu), tiép theo 14 cic san pham xay xét tir ngii cdc (406 mau) va ngii cdc an sang (346 mau). Mic du
ph?m 16n cac miu c6 ham luong aflatoxin th?ip hodc dudi gidi han dinh lugng, tuy nhién sy hién dién cua
aflatoxin trong nhiéu nhém thyc phdm cho thay nguy co phoi nhiém cuia nguoi tiéu dung van ton tai va can
dugc giam sat thuong xuyén. Két qua nay khang dinh tim quan trong ctia viéc ap dung cac phuwong phéap phan
tich co do nhay va d tin cdy cao nhiam phat hién va kiém soat aflatoxin trong thuc pham [7].

Danh phép doc t aflatoxin B, G nay duoc dat dya trén mau huynh quang dic trung phat ra dudi 4nh sang
tu ngoai, trong d6 nhom B (Blue) phat huynh quang mau xanh lam va nhém G (Green) phat huynh quang mau
xanh luc vang, sb thtr tw 1 va 2 xac dinh cac hop chét trong nhom [2, 8]. Pic tinh huynh quang ty nhién nay la
o s& quan trong cho viéc phat trién cac phuong phap phén tich aflatoxin bang sic ky long két hop dau do
huynh quang (HPLC-FLD). Tuy nhién, cuong d6 huynh quang cua AFB1 va AFG1 thap hon dang ké so véi
céc chat dan xuét twong tmg, do d6, viéc ap dung cac k¥ thuat tao dan xuét trude hodc sau cot thuong dugc st
dung nham tang d¢ nhay phat hién. Nho kha nang dinh luong & ham luong rat thap, két hop véi do chinh xéac
va d¢ chon loc cao, HPLC-FLD hién 1a mét trong nhiing k¥ thuét dugc sir dung rong rai trong cac ti€u chuén
qudc té va cac chuong trinh giam sat aflatoxin trong thuc pham [2, 9].

Muc dich cua nghién ctru nay nham khao sat cac diéu kién phan tich trén co s¢ tham khao nghién ctru da
cong bd tir do xac dinh cac diéu kién phan tich phi hop va xac nhén gia tri s dung cua phuong phap dinh
luong aflatoxin (B1, B2, G1, G2) bang k¥ thuat HPLC-FLD c¢6 d6 nhay tbt, co kha nang phat hién duoc doc to
dap tng quy dinh muc gidi han tdi da hién hanh nhu QCVN 8-1:2011/BYT, quy dinh ciia cic nudc xuat nhap
khau thuc pham v6i Viét Nam. Pdng thoi img dung dé khao sat mirc d6 nhiém aflatoxin trong mot s6 san pham
ngil cdc, ca phé va thily san kho trén dia ban Ha Noi. Ngoai ra, nghién ctru ciing tién hanh so sanh két qua phan
tich bang ky thuat HPLC-FLD c6 dan xuét trudc cdt va phan tich truc tiép bang LC-MS/MS cung cap dan
chimg khing dinh d6 tin ciy ctia phuong phap xac dinh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ctru

Dbi twong nghién ctru: Cac hoat chit doc t6 vi ndm aflatoxin (AFs) bao gdm aflatoxin B1 (AFB1), aflatoxin
B2 (AFB2), aflatoxin G1 (AFG1) va aflatoxin G2 (AFG2).

Mau khao sat bao gdm: ngii cdc (Lac nhan cin so ché trudc khi sir dung, ngd, dau tuong va san pham), ca
phé, thuy san kho.

Xay dung céc diéu kién phén tich va xac nhan gia tri sir dung ctia phuong phép thir trén 05 nén mau: Lac
nhén, dau trong, ngo, ca phé va thuy san kho.

2.2. Héa chét, chit chuin

Cac hoa chét, dung mdi dugc sir dung trong qué trinh phan tich: acetonitril (ACN), methanol (MeOH),
thudc loai hoa chét tinh khiét phan tich ding cho HPLC ctia Merck, nuéc cat khir ion cia Merck duge ding dé
chuén bi dung méi hoa tan mau va pha dong phan tich HPLC, nuée cit dung dé chuén bi dém PBS xtr Iy mau
duoc cung cép bai hé théng loc nudc Thermo Scientific Barnstead, thudc thtr dan xuét Trifluoroacetic (TFA)
tinh khiét phan tich ciia Fisher — SLR, Tween 20 ding pha loing mau truéc khi qua cot st dung ciia Merck,
cac hoa chat dung chuén bj dém PBS gdm sodium chloride (NaCl), potassium chloride (KCI), potassium
dihydrogen phosphate (KH>PO4), disodium hydrogen phosphate (Na,HPO4) cac hoa chét déu dang tinh khiét
phan tich, sodium hypochloride (NaOCI), hoa chit phén tich sir dung dé xir 1y, khir nhidm chét thai va dung cu
¢ nguy co nhiém aflatoxin.
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Cot chiét ai lyc mién dich (IAC) cua Pribolab c6 hiéu sudt thu hoi cac chat phan tich trén 85%, hiéu ning
luu giit dén 500 ng d6i voi AFBI.

Cac chat chuan rin aflatoxin AFB1 (DRE-C10047100, lot: S21251A), AFB2 (DRE-C10047200, lot:
S21251B), AFG1 (DRE-C10047400, lot: $22102G), AFG2 (DRE-C10047500, lot: S22101A) duoc cung cap
boi LGC — Ehrenstorfer. Mau vat liéu chudn d6i chimg (TBKO0O9RM) dugc cung cip boi Fapas.

Céc dung dich chuan gbc don c6 ndng do 500 pg/mL: Hoa tan hoan toan 5 mg chuén ran trong lo dung
chuan gbc bang ACN va chuyén vao binh dinh mirc 10 mL. Trang rira nhiéu lan lo dung chuan va gop dich
vao binh dinh mirc 10 mL. Pinh muc dén vach bang ACN. Cac dung dich chudn gdc dugc bao quan trong lo
dung chuén t6i mau ¢ nhiét d¢ -18°C va sir dung trong 12 thang. Tinh toan va ghi nhin nong d6 chuan theo do
tinh khiét chat chuan trén gidy ching nhan phan tich (Certificate of Analysis).

Céc dung dich chuan trung gian hdn hop dugc chudn bi bang cach pha lodng nhiéu lan cac dung dich chuén
gbc don trong dung mdi ACN, dugc bao quan trong lo dung chuan téi mau & nhiét d6 -18°C va sir dung trong
3 thang.

Dung dich chuén hén hop chuan lam viéc duoc chuan bi trong ACN bang cach pha lodng tir dung dich
chuan hdn hop trung gian, dugc bao quan trong lo dyng chuan tdi mau & nhiét d6 -18°C va sir dung trong 1
thang.

Diy dung dich chuan lam viéc duoc chuén bi hang ngdy trong qua trinh phan tich, duoc thbi khé dubi loai
dung mdi, dan xuét va hoa tan trong hdn hop dung méi ACN: H,0 (1: 9, v/v).

2.3. Thiét bi, dung cu

Thiét bi chinh 1a hé thdng sic ky 1ong hiéu ning cao két ndi detector huynh quang (HPLC-FLD) hé 20Ax
ctia Shimadzu, cot sic ky pha dao C18 (150 mm x 4,6 ID x 5 pm).

Cac thiét bi khac sir dung trong phong thi nghiém: Can phan tich ¢6 do chinh xac 0,001 g (Shimadzu), may
ddng nhat mau (Phillips), may lic tdc d6 cao (Eyela- MMV), hé thong chiét pha ran (Biotage), thdi kho bang
nito (TurboVap — Biotage), may lic xody (IKA).

Céc dung cu thi nghiém bao gdm: dng ly tdm cac loai (15, 50, 100 mL), cac binh dinh mirc, micropipet,
gidy loc, phéu loc thuy tinh dwdng kinh 50 mm, déu loc mau PTFE 0,22 pm, xilanh 1 mL.

2.4. Phwong phap nghién ciru
2.4.1. Phuong phdp ldy mau va xir Iy mau so bj

Phuong phap 14y mau ngdu nhién tai cac cho, siéu thi ban 1é trén dia ban Ha Noi, mau dwoc bao quan &
nhiét d phong noi kho thoang, tranh anh sang.

Dbi vi cac miu ngii cde (lac nhan, ddu tuong, ngd), ca phé dang hat, xay mau dén dong nhét bang may
xay. Déi v6i mau ca phé dang bot min khong can thuc hién budc nghién min mau, chuyén mau vao bao bi chtra
dung thich hop va ghi nhan ma nhan dién. Pbi v6i mau hai san, dung dao kéo cit nho dang hat rdi chuyén vao
may xay dén dong nhit mau.

2.4.2. Phwong phdp phan tich va xac nhan gia tri s dung phwong phap

Dua trén cac tai liéu tham khao [2, 3, 9 — 15], aflatoxin B1, B2, G1 va G2 1a cac hop chét c6 kha nang phat
huynh quang, tuy nhién cudng d6 huynh quang ciia mot s aflatoxin, dic biét 1a AFB1 va AFG1, duoc ting
cuong dang ké sau dan xuat. Vi viy, cac phuong phéap ap dung budc 1am sach bing cot ai e mién dich dé loai
b6 céc chat gay nhiéu, sau d6 phan tich bing HPLC két hop detector huynh quang sau din xuét nham dat d¢
nhay va d6 chon loc cao trong xéac dinh téng aflatoxin. Trén co s& cac nguyén 1y ndy, quy trinh phan tich ap
dung trong nghién ctru dugc trinh bay cu thé nhu sau:

-Xtr Iy chiét mau: Mau da dugc dong nhit, can chinh xac 10 g mau (+ 0,04 g) vao 6ng ly tim 100 mL.
Thém chinh xac 40 mL hdn hop dung méi chiét ACN: H,O (9: 1, v/v), lic xody dé ddng nhat mau. Tiép do
thém 1 g NaCl vao hdn hop miu va dung méi chiét, ddy chit nip. Lic trén may lic téc do 300 vong/phiit trong
30 phit. Sau khi lic, loc hdn hop miu qua gidy loc, thu dich chiét vao ng ly tim 50 mL. Lay chinh x4c 2 mL
dich chiét vao dng ly tim 50 mL khéc, thém hdn hop dung dich PBS chira 0,1% Tween 20 dén 40 mL dé dam
bao nong d6 dung méi ACN trong dung dich nho hon 5%.
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-Lam sach mau qua cot 4i lyc mién dich (IAC) theo huéng dan ciia hing san xuat: Lap cot lam sach 1én bo
chiét pha ran manifold, loai bo chét long bao v¢ trong cot, khong can hoat hoa cot. Chuyén dung dich mau da
dugc pha lodng qua cot, didu chinh toc d6 1 - 2mL/phut. Cot 1am sach sau d6 dugc rira tap 2 1an, mdi lan sir
dung 10 mL nudc cat tinh khiét, 1an 1 dung dé trang rira 6ng ly tdm chira mau, lan 2 cho thang Ién cot. Ding
ap luc day hét nudc khoi cot dén kho. Cac AFs lién két voi khang thé trong cot dugce rira giai bang 2 1an, mdi
lan 1 mL MeOH vao 6ng ly tim 15 mL. Théi kho loai bo dung méi dudi dong khi nito ¢ nhiét o < 40°C.

-Dan xuit héa mau trude cot: Thém 1an lugt 50 pL TFA vao cac 6ng nghiém chira miu va diy dung dich
chuan 1am viéc da duoc thdi kho loai dung méi, lic xody mau khoang 30 gidy. Dé phan tng tranh anh sang
trong 15 phat. Sau 15 phit, hoa tan lai bang 950 uL hdn hop dung méi ACN: H,O (1: 9, v/v), loc qua mang
loc 0,22 pm vao lo dyng mau phan tich HPLC.

-Diéu kién phan tich trén thiét bi: Cac chat phan tich dugc tach sic ky trén cot pha dao C18 (150 mm x 4.6
ID x 5 um). Thanh phan pha dong gém nudce khir ion, ACN, MeOH duoc cai dit toc do dong 1,2 mL/phiit.
Qua trinh tach sic ky trén ¢t dugc thuc hién theo ché @6 gradient ty I¢ pha dong: ban dau ty 1¢ pha dong nudc
khir ion: ACN:MeOH dugc 6n dinh ¢ ty 18 60:10:30 (v/v/v), sau d6 thay doi dat dén 45:10:45 (v/v/v) tai thoi
diém 3,50 phut va duoc gilr on dinh dén 7,00 phut, tai thoi gian 7,10 phut ty 1€ pha dong duogc dua trd vé
60:10:30 (v/v/v) va duy tri 6n dinh dén hét thoi gian phén tich 1a 15 phat. Nhiét d6 budng cot duge duy tri &
35°C trong qué trinh phan tich. Thé tich mau tiém 1a 10 pL. Pau do huynh quang duoc cai dat bude song kich
thich va budc song phat xa tuong Gng 1an lugt 14 365 va 450 nm.

2.4.3. Xac nhdn gia tri s dung phwong phap

Phuong phap dugc xac nhan gia tri st dung va danh gia theo hudng dan ciia AOAC — Yéu cau vé hiéu ning
phuong phap chuan [16]. Cac thong s xac nhan gdm d6 dic hiéu, khoang tuyén tinh, khoang lam viéc, gidi
han phat hién, gi¢i han dinh lwong, do chum (danh gia qua do lap lai va dé tai 1ap, biéu thi qua do 1éch chuin
tuong d6i — RSD%), d6 ding (danh gia thong qua d¢ thu hoi, sir dung mau thém chuan). Cac chat phan tich
dugc dinh lugng bang phuong phap ngoai chuan. Phuong phap duoc xac nhan gia tri str dung trén 5 nén mau:
ngil cbc (lac nhan, ddu trong, ngd), ca phé va hai san khé.

2.4.4. Ung dung phwong phdp va phén tich bang ky thudt LC-MS/MS

Phuong phép sau khi xac nhan gia tri st dung dugc tmg dung dé phan tich xac dinh mic 6 nhiém cac doc
t6 AFs trong 100 mau thuc phém Céac miu gdm ngii cde, ca phé, thuy san khé duge lay ngéu nhién trén dia
ban Ha N6i.Dbi véi mbi don vi 1ay mau, khdi lugng 13 1 kg miu (ngu cdc, ca phe) va 500 g mau (hai san kho)
dugc thu thap. MAu sau khi 1y vé phong thi nghiém dugc dong nhit va chia mau phuc vu phan tich.

Céac mu phat hién c6 ham luong AFs duoc tién hanh phan tich lap lai véi ky thuat LC-MS/MS. Phuong
phap xac dinh ham lugng AFs bang ky thuat LC-MS/MS tmg dung tai phong thi nghiém da dugc cong nhan
ISO/IEC 17025, pht hop cho phén tich cac ddi twong miu dwoc danh gia. Mau duge xir 1y va chiét tach tuong
tu quy trinh xac dinh bé‘mg ky thuat HPLC-FLD: mau duoc chiét tach, 1am sach qua cot IAC, dudi loai dung
mdi, khong dan xuat hoa va tiém truc tiép vao hé thong LC-MS/MS. Céc diéu kién phan tich sic ky long: Cot
sic ky pha dao C18 (150 mm x 2,1 ID x 3 pm), dung méi pha dong gom nude cip @6 HPLC va ACN tdc do
dong 0,2 mL/phut, budng cot dugce gitt & 35°C, thé tich tiém 2 pL. Cac didu kién nhan dién khéi phd tham khao
tur cac nghién curu trude day [6, 17, 18] duoc trinh bay trong Bang 1.

Bing 1. Cdc diéu kién phan tich khoi phé (ché dp MRM)

Poc to phan Ché d ion Pho khoiion  Pho khdiion  Dién ap dau Ning hrong
tich hoa me (m/z) con (m/z) non (V) bin pha (eV)
AFG1 ESI (+) 329,1 243,1 20 25
283,1 25
AFG2 ESI (+) 331,1 245,1 50 30
257,0 30
AFB1 ESI (+) 313,1 241,1 25 50
285,1 30
AFB2 ESI (+) 315,1 259,1 25 40
287,1 35
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2.4.5. Thu thap va xu ly dir liéu

Nong d6 cac AFs trong dung dich phan tich dugc tinh toan tu dong bang phan mém ciia thiét bj HPLC-
FLD (Labsolution). Cac két qua dénh gia xac nhan gia tri st dung cia phwong phap duoc xir Iy bang phan
mém Microsoft Excel 2010.

Gidi han phat hién va gidi han dinh lugng dugce udc lugng dya trén hiéu ndng phan tich ciia phuong phap
va thiét bi dong thoi dap g muc gidi han cho phép t6i da theo QCVN 8-1:2011/BYT.
3. KET QUA VA THAO LUAN
3.1. Xic dinh diéu kién xir Iy va phan tich

Phuong phap duoc phét trién trén co s¢ nguyén 1y cia TCVN 7930:2008 [11], TCVN 12625:2019 [12] va
phuong phap dugc tng dung ddng bo tai cac phong thi nghiém thude Bo Y té, Lao dong va Phuc loi Nhat Ban
[10] v6i cac cai tién gdm: (i) st dung dung méi chiét ACN: H,0 (9: 1) két hop NaCl dé nang cao hiéu qua
chiét va giam anh huéng nén; (ii) pha lodng dich chiét bang PBS chira 0,1% Tween 20 trudc khi lam sach qua
¢ot 4i lyc mién dich gitip hd tro dung dich mau qua cot khong bi tua gy tic giup ning cao hiéu suét thu hoi;
(iii) 4p dung dan xudt trudc cot bang TFA thay cho dan xudt sau cot giup dong bd ap dung phuong phap dbi
v6i phong thi nghiém khong duoc trang bi thiét bi c6 bd dan xuét quang hoa sau cot va (iv) xac nhan gia tri sir
dung trén nhiéu nén mau (ngii cdc, ca phé, thuy san khd) cung cap bang ching tin cdy mo rong pham vi ap
dung ctia phwong phap dbi véi nén mau thyc pham.

Dua vao dic tinh cta cac chit phan tich, tham khao cac tai li¢u [2, 8, 17], thyc hién phan tach séc ky cac
hop chit AFs trén cot sic ky pha dao C18 va xéac dinh bang detector huynh quang. Tiém truc tiép cac hop chit
AFs vao hé thdng sic ky, két qua thu dugc tin hiéu chét phan tich c6 thoi gian Iuu lan lugt AFG2 < AFG1 <
AFB2 < AFBI, dong thoi tin hiéu AFG2, AFB2 cao hon rét nhiéu so v6i AFG1, AFB1 khi duoc phan tach
cung mot nong d9. Tuy nhién, khi duoc dan xuét hoa trude cot, TFA s& chuyén hoéa ciu trac phéan tir AFBI1,
AFG1 thanh dang AFB2a, AFG2a con AFG2, AFB2 khong bi anh hudng trong qua trinh dan xuét. Sac ky d6
phan tich thu duoc thoi gian Iuu cac hop chit AFG2a < AFB2a < AFG2 < AFB2, ddng thoi tin hiéu déap tng
detector, cac hop chit twong duong nhau & ciing ndng do dugc tiém vao thiét bi.

Mot trong cac dic tinh ctia san pham dan xuat 1a d& bi phan huy khi tiép xtic véi tia cyc tim, c6 xu hudng
hép thu 16n bé mit thuy tinh vi vay trong qué trinh phan tich can sir dung cac lo dung mau tdi méu cac dung
cu vat liéu polypropylene TFA 1a mot hoa chat c6 tinh pha hity manh, sau mdi lan phén tich sic ky khuyen
c4o lam sach cot sac ky bang pha dong ¢6 ham lugng dung méi hitu co cao hon so véi quy trinh phan tich sic
ky thong thuong khong chita TFA nham duy tri hiéu ning cua cdt tach sic ky.

Do aflatoxin 14 chit c6 doc tinh cao va c6 kha ning gay ung thu, toan bd qua trinh chuén bi mau va phan
tich can duoc thuc hién trong tu hut hoa chét véi dﬁy du trang bi bao ho ca nhan. Chét thai c6 chua aflatoxin
can dugc thu gom riéng va khtr hoat tinh bang dung dich natri hypochlorite (NaOCI) 5-10%, ngdm t5i thiéu 30
phut nhim oxy hoa va phan huy doc t6 trudc khi xir 1y theo quy dinh vé chat thai nguy hai.

mv T

100

4133/ AF BI

(1)

600/ AF BI

2)

T
5.0 75 10.0 min

; T
2
1
e
34181 AF GI
|

Hinh 1. Sdc ky do phan tich hézz hap’dung dich chudn AFs ¢6 dan xudt (1) va
khong dan xuat (2) swr dung TFA
3.2. Xac nhén gia tri sir dung phuwong phap
3.2.1. D¢ ddac hiéu va chon loc cua phwong phap
bo d.i;iC hiff:u va chon loc ct}a phnong phép duogc de}nh gi4 bang cach phan ticn cac dung dicn dung moi pha
dong, mau trang dung mdi, mau trang khong chira chat phan tich, dung dich chuan hon hop, mau thém chuan.
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(b)
fc)

(d)

e)

Hinh 2. Sic ky do phé phén tich mau trdng (a), dung dich chudn (b), mau trang thém chudn (c),
dung méi pha déng (d), mau trang dung méi (e)

Két qua cho thidy mu tring khong xuét hién peak tai thoi gian luu cua cac aflatoxin, chimg té nén mau
khong chtra cac chat gay nhidu dén qua trinh phén tich. Trong khi d6, cac peak ciia AFB1, AFB2, AFG1 va
AFG2 trong méau thém chuan duoc tich hoan toan, c6 thoi gian luu tuong tmg véi dung dich chuan va khong
bi chéng lép b1 cac thanh phﬁn nén. Piéu nay ching té phuong phap HPLC-FLD c6 d6 dac hiéu, chon loc,
dap tng yéu cau dinh tinh va dinh luong ddng thoi cac aflatoxin trong nén mau nghién ctu.

3.2.2. Khoang tuyén tinh va dwong chudn lam viéc

Khoang tuyén tinh 1a khoang ndng d6 ma dap tmg tin hiéu cua detectorty 1& tuyén tinh v6i ndng do chit
phan tich. Khoang tuyén tinh cua cac chat phéan tich duoc xay dyng tir day n6ng d6 0,25; 0,5; 1,0; 2,0; 5,0;
10,0; 20,0; 50,0 va 100 ng/mL, hé s6 hdi quy tuyén tinh (R2) déu > 0,99. Thuc hién quy trinh xtr Iy mau va hé
s6 pha lodng K = 2, khoang tuyén tinh nay tuong tng véi khoang 1am viéc ctia phuong phép trén mau tir 0,5
dén 200 pg/kg.

Bing 2. Phuwong trinh dwong chudn danh gid khodng tuyén tinh ciia cac aflatoxin

Chit phén tich Puong chuin H¢ s6 twong quan R?
AFG1 Y =60105,1X — 37842,7 0,998
AFB1 Y =64122,0X - 21560,3 0,999
AFG2 Y =64753,2X — 8896,97 0,998
AFB2 Y =92565,2X — 12226,4 0,998

Puong chuan 1a yéu t§ quyét dinh d6 chinh xac cua két qua phan tich do thiét bj khong do hay doc dugc
tryc tiép ndng do chét phan tich trong dung dich do ma chi cho tin hiéu dap tng. Puong chuin dung dé quy
d6i ndng d6 chat phan tich tir tin hiéu do dugc. Pudng chuan dugc xdy dung bang cach vé duong phu thude
tuyén tinh bac nhat giita dién tich peak chét phén tich va nong d¢ tuong ting, véi cac tiéu chi chap nhan 14 R
> 0,99 va d6 chéch tinh lai cia cac diém chudn < 15%. Diy nong d6 xay dung dudng chuin nam trong dai
ndng d6 cua khoang tuyén tinh.

Diy ndng d6 chuén lam viéc duoc st dung 13 0,25; 0,5; 1,0; 2,0 va 5,0 ng/mL tuong (mg véi tirng chit phan
tich. Két qua hé s6 R2> 0,99 va do chéch tinh lai ciia cac diém < 15%.

AFBI1 va AFG1 c6 cudng do phat huynh quang ty nhién thap hon so véi AFB2 va AFG2 do sy hién dién
cua lién két d6i C8=C9 trong cdu tric phan tir. Qua trinh din xudt trudc cot bang TFA chuyén AFB1 va AFG1
thanh cac din xuit AFB2a va AFG2a c6 cuong do huynh quang cao hon, trong khi AFB2 va AFG2 hau nhu
khong bi anh huong [8, 17]. Nho d6, tin hi€u huynh quang cta cac aflatoxin dugc ting cuong va trd nén tuong
d6i dong déu, gop phan cai thién do nhay ctia phuong phap, dic biét di voi AFB1 va AFG1, dong thoi dam
bao xay dung dudng chuan c6 tinh tuyén tinh tét trong khoang ndng d¢ khao sat.

Viée sir dung TFA dé dan xuat trude cot khong chi cai thién d nhay ciia phép phan tich ma con mé rong
khoang lam viéc ctia phuong phap & ving nong d¢ thap, dap ing yéu cau dinh lugng aflatoxin theo cac gidi
han téi da cho phép trong thuc phim.
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Hinh 3. Puong chudn lam viéc AFGI (a), AFBI (b), AFG2 (c), AFB2 (d) nong dj 0,25 — 5,0 ng/mL

HO

OCH;
AFB, AFG,

OCH;

Hinh 4. Cdu triic ciia ciac AFs va san pham chuyén héa sau khi dan xuat bang TFA

3.2.3. Gidi han phat hién va gioi han dinh luong

Gidi han phat hién (LOD) ctia phuong phap 1a ndng do thip nhat ma tai ngudng d6 c6 thé phat hién va
khéng dinh sy c6 mit cua chat phén tich. Dya trén d9 nhay tin hiéu dap ung cia thiét bi dbi voi chét phén tich
va ngudng quy dinh gi¢i han 6 nhiém doc to vi nam trong thyc pham theo QCVN 8-1:2011/BYT, uéc lugng
gidi han phat hién cta phuong phép 0,5 pg/kg ting chat phan tich (2,0 ug/kg aﬂatoxm tong so) Tién hanh thi
nghiém khang dinh lai giéi han phat hién bang cach thém chuén vao nén miu tring tai nong d6 LOD uéc
luong. Két qua 12/12 1an phan tich (> 95%) cho két qua phat hién va khang dinh sy c6 mit cta cac chat phan

tich.
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Hinh 5. Sic ky do phan tich tai nguéng giéi han phat hién ciia phwong phdp

Gidi han dinh luong (LOQ) ciia phuong phap 1a ndong do thip nhat ctia chat phén tich trong mau ma tai dé
¢6 thé dinh lugng véi do tin cdy nghia 1 dép tmg yéu cau vé do chum va do dung. Udc lugng LOQ thong qua
LOD, théng thuong LOQ = 2+5 LOD. LOQ céng b ciia phuong phép 1a 1,0 pg/kg ting chat phan tich (4,0
ng/kg aflatoxin tong s6). Thyc hién danh gia khing dinh giéi han dinh lugng bang cach tién hanh thém chuan
vao mau tra“ing lap lai nhiéu lan (n = 6) tai ham lugng LOQ, thyc hién quy trinh phan tich, danh gia d¢ chum
(46 1ap lai va do tai 1ap) va do thu hdi. Két qua gioi han dinh luong cong bd cua phuong phéap ¢6 do chum va
d6 thu hdi dat tiéu chi chdp nhan (két qua dugc trinh bay trong phan 3.2.4. D6 chum va do dung).

mV 1 Detector A Ex:365nm,Em:450nm

4.848 /AF G2

4.061 / AF B1

3358/ AFGI

0.0+

T T T T T T T T o T T
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Hinh 6. Sic ky do phan tich tai nguéng giéi han dinh heong cia phwong phdp
3.2.4. Bo chum va do dung
D6 chum cta phuong phap duoc danh gia thong qua do lap lai (n = 6) va do tai lap (n = 6) (biéu thi qua do
léch chudn tuong d6i RSD%). Po dung cta phuwong phap duge danh gia thong qua do thu hdi (biéu thi do thu
hdi H%). Thuc hién danh gia ¢ 03 muc néng d6 khac nhau cho cac loai nén mau bao gém lac nhan, ddu tuong,
ngd, ca phé va ca kho. Két qua danh gia do chum va do dung dugc thé hién trong Bang 3.

Biéng 3. 6 chum va do thu héi trén cdc nén mau xdc nhdn gid tri sir dung phwong phdp

Chat — Nén miu RSDRI — RSDR2 . RSD?O Hee

phan tich danh gia %) H (%) %) H (%) %) H (%)

AFG1 Lac nhan 17,3 76,4 -116 18,4 70,1-112 4,99 72,6 - 82,8
AFBI 9,85 92,0-119 9,83 83,0 - 102 6,43 81,1 -100
AFG2 7,77 87,8 - 103 17,0 84,6 - 109 6,23 92,4-103
AFB2 13,7 73,8 - 107 13,9 71,0 - 100 9,88 75,5-95,6
AFGl1 Pau tuong 9,58 93,2-115 9,33 99,1 -114 11,0 73,0 - 87,3
AFBI 7,50 952-116 14,3 80,6 - 112 9,41 82,0 - 106
AFG2 12,3 81,6-111 12,8 89,1 -117 10,7 84,4 - 106
AFB2 15,5 75,6 - 103 8,27 84,4 - 103 8,24 81,1-97,2
AFG1 Ngob 6,72 98,0 -114 5,79 98,4-117 7,66 84,9 - 105
AFBI 11,9 81,2 -103 9,29 84,3-113 13,8 73,6 - 103
AFG2 12,9 73,6 - 98,0 12,3 79,4 - 104 13,6 76,0 - 108
AFB2 8,56 88,8 - 109 10,5 93,2-110 9,97 75,6 - 101
AFG1 Ca phé 13,9 82,0-115 5,42 82,8-94,3 2,93 73,4-79,8
AFBI1 14,4 87,2-115 4,93 87,0-97,4 7,57 89,0 - 104
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Chét Nén miu 1,0 ng/kg 2,0 ng/kg 5,0 ng/kg

phan tich  danh gia R(f/?)R H (%) R(?/(I)))R H (%) R(E/BR H (%)

AFG2 13,6 74,0 - 106 2,55 93,7 - 100 10,8  89,5-113
AFB2 15,6 78,2- 114 4,44 83,4-90,6 560  73,2-832
AFG1 Thiy séan 10,7 97,6 - 115 11,8 97,6 - 116 9,13  80,3-113
AFBI kho 7,92 97,4-118 8,18 94.8-117 123 76,0-112
AFG2 10,2 74,4-952 13,6 77,9 - 118 139  78,6-118
AFB2 8,44 83,4-94,6 12,4 73,2 - 107 9,10  79,0-109

RSDg: D6 léch chudn twong doi tdi lap

Két qua trinh bay & Bang 3 cho thdy do thu hoi (H%) ctia bén aflatoxin (AFG1, AFB1, AFG2 va AFB2)
dao dong trong khoang tir 70,1 dén 119%, trong khi d¢ 1éch chuan twong dbi tai lip (RSDr%) ndm trong khoang
tir 2,55 dén 18,4% cho thiy phuong phéap c6 dé dung va do chum tdt trén cac nén mau khao sat. Theo hudng
din AOAC [16], dbi v6i cac chat phan tich & mtc ham lugng tir 1 dén 10 pg/kg, d6 thu hdi chap nhan duoc
nam trong khoang 40—120%, dong thoi gia tri RSD phai dép g yéu cau vé do lap lai ctia phuong phap. Két
qua thu dugc cho thiy tt ca cac chét phan tich déu dap tng céc tidu chi vé d6 dang va d6 chum. Didu nay
chimg t6 phuong phéap phén tich ¢6 d tin cdy cao va phu hop dé xac dinh dong thoi AFG1, AFB1, AFG2 va
AFB2 trong cac nén mau lac nhan, dau twong, ngd, ca phé va thity san kho.

Két qua danh gia d6 dung (thong qua d6 thu hdi) va do chum (thong qua d6 1éch chuin twong dbi, RSD)
ctia phuong phép 1a co s dé udc luong d6 khong dam bao do ciia phuong phép tir qua trinh phan tich. Thyc
hién x4c nhén gia tri st dung phuong phap trén 05 nén mau, lwa chon nguyén tic 14y gia tri 16n nhit dé thuan
tién cho viée ap dung phuong phép trong phan tich thuong quy va bao dam két qua 4p dung phu hop cho tit ca
céc nén mau. Po khong dam bao do cta phuong phap da duoc danh gia va trinh bay trong Bang 4.

Bdng 4. Do khong dam bao do mo rong cua phwong phdap

Do khong dam bao do mé réng

Chat phan tich (U%, h¢ s phii K=2)
Aflatoxin G1 473
Aflatoxin B1 33,6
Aflatoxin G2 36,6
Aflatoxin B2 43,0

3.3. Két qua phan tich miu thyec té

Phuong phép sau khi dugc x4c nhén gia tri stt dung cung cip minh ching khach quan thé hién d6 tin cay,
chinh xac va phii hop dap tmg cac yéu cau va quy dinh dugc ap dung dé phén tich cic mau thuc té lay ngéu
nhién trén dia ban thanh phé Ha Noi. Thyc hién phén tich tdng cong 100 mau ngii cdc va san phdm, ca phé va
thity san kho. Két qua duoc trinh bay trong Bang 5.

Bing 5. Két qua phan tich mdu thuc té

Loai miu Lac nhin  DP4u tuwong Ngo Ca phé Thiy sdan khé
S6 lugng mau phén tich 31 22 8 15 24
Ham AFBI 60,3 - 720 - 8,46 — 61,5 - -
luong doc  AFB2 1,50 — 6,32 - <1,0-4,23 - -
o (hg’ke)  Apg ) ) ) i i
AFG2 - - - - -
AFtong s6 61,8 - 726 - 9,04 — 65,8
S6 mau nhiém 2 0 3 0 0
Ty 1& nhiém (%) 6.45 - 37.5 - -
M3iu vuot murc 2/2 - 3/3 - -
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Két qua phan tich mau thyc té phét hién ty 1 6 nhiém aflatoxin trong lac nhan 13 6,45%, ty 1& thép hon dang
ké so véi két qua luan 4n nghién ctru tién sy cua tac gia Lé Thi Phuong Thao [1] ¢6 ty 1& nhiém dén 53,3% dbi
v6i lac nhan. Déi voi di twgng mau 14 ngd, ty 1& phat hién 6 nhiém 1a 37,5% va tap trung chi yéu vao cic mau
ngd duogc lay ngau nhién trén thi truong, khong c6 bao goi nhin méc, khong truy xuit duoc ngudn goc xut
xt. So sanh vai két qua nghién ctru luan 4n tién sy cua tac gia DS Hitu Tuan [6] x4c dinh ty 16 mAu nhidm doc
t cao trong mau ngd nghién ctru 1a 60/287 (twong tmg 20,91%), vi két qua nghién ciru khao sat muc 6 nhiém
nam mdc va aflatoxin trong ngd, lac [19] khi tan s6 mau nhiém 1a 17/99 (twong tmg 17,2%) cho thay két qua
phu hop khi déu ghi nhan ngé 1a ddi twong c6 nguy co nhidm aflatoxin kha cao. Ngoai ra, nghién ctru khong
phat hién aflatoxin trong cdc mau dau tuong, ca phé va thuy san kho dugc khao sat, cho thay cac ddi tugng
mau nay budc dau kiém soat tdt nguy co 6 nhiém trong qua trinh thu hoach va bao quan.

=V 20 1 Detector A Ex:365nm,Em:450nm

a)

T T T T
0.0 28 50 75 10.0 min

2 1 Detector A Ex:3650m,Em:450n
(8) 3
o] \
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Hinh 7. Sic ky do phén tich mdu phat hién nhiém déc t6 aflatoxin: (A) nén mau lac; (B) nén mau ngéd

Dbi voi cac mau phat hién aflatoxin, chi phat hién AFB1 va AFB2, khong phat hién AFG1 va AFG2 phu
hop v6i nghién ctu vé murc d6 phé bién xuét hién cua cac hop chét doc té duge phan loai [1, 2, 6-8]. Pac biét,
¢4 05 mau phat hién aflatoxin (02 mau lac, 03 mau ngd) déu c6 ham lwong 6 nhidm doc td cao vuot ngudng
gi¢i han cho phép theo QCVN 8-1:2011/BYT [5]: quy dinh ddi v&i lac can so ché trude khi sir dung, ngd phai
so ché trudc khi sir dung co gidi han tdi da cho phép ddi vai aflatoxin B1 va aflatoxin tong s6 lan luot 8 ug/kg
va 15 ug/kg; 5 pg/kg va 10 pg/kg. Riéng 01 mau ngd vuot gidi han cho phép ddi vai aflatoxin B1 nhung khong
vuot giéi han cho phép dbi vai aflatoxin tong sb. Két qua phat hién mot s mau co ham lugng aflatoxin vurot
gidi han t6i da cho phép theo quy dinh hién hanh cho thay nguy co 6 nhiém aflatoxin trong thuc pham. Diéu
nay nhan manh su can thiét phai duy tri va ting cudng cac chuong trinh giam sat an toan thuc pham dinh ky
nham kip thoi phat hién, kiém soét va giam thiéu nguy co phoi nhiém aflatoxin déi v6i nguoi tiéu ding.

Bing 6. Két qua phan tich so sanh kj thudt HPLC-FLD va LC-MS/MS

A x - A Chat phan tich
Nénmau Ky thujt AFB1 AFB2 AFG1 AFG2 Dj léch (%)

Mau khéng ~ HPLC-FLD - - - - -

6 nhiém HPLC-FLD - - - - -

AFs

Mau lac HPLC-FLD 60,3 1,50 - - 1,33 - 6,30

nhan 1 LC-MS/MS 56,5 1,48 - -

Mau lac HPLC-FLD 720 6,32 - - 1,58-2,22

nhan 2 LC-MS/MS 704 6,42 - -

Maungé 1  HPLC-FLD 61,5 4,23 - - 8,61 —8,74
LC-MS/MS 56,2 4,60 - -

Maungé2  HPLC-FLD 50,6 3,34 - - 0,19 -2,09
LC-MS/MS 50,5 3,41 - -

Maungdé3  HPLC-FLD 8,46 <1,0 - - 0,47
LC-MS/MS 8,50 <1,0 - -

RM (nén HPLC-FLD 5,58 2,72 3,72 1,28 0,00 — 18,2

ngii coc) LC-MS/MS 4,56 2,88 3,68 1,28

RV + U (mau RM) 5,09+0,55 2,59+021 3,68+024 1,30+0,10

(-) biéu thi khong phat hién chat phan tich;
RV, U: Gid tri tham chiéu va dg khong dam bdo do mo réng dwoc cong bé ciia méau RM
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3.4. Két qua phan tich dbi chimg biing ky thuit LC-MS/MS

Sau khi hoan thién phan tich mau bang k¥ thuat HPLC-FLD, lya chon mot s6 mau khong phét hién 6 nhiém
AFs, 5 miu phat hién sy c6 mat cia doc t& AFs va mau RM c6 ham luong cac doc t6 duge cong bd. Tién hanh
phan tich bang k¥ thuat LC-MS/MS dé so sanh két qua giita 2 phuong phap. Ddi véi phuong phap sir dung k¥
thuat LC-MS/MS, tién hanh xt ly mau sau budc 1am sach qua cot chiét 4i luc mién dich, dung dich rtra giai
dugc thoi khd dudi dong khi nito, hoa tan lai bang dung moi pha dong va phan tich truc tiép trén hé thong LC-
MS/MS khéng c6 qué trinh dan xuét hoa véi TFA, dinh lwong bang phuong phap ngoai chuan. Két qua duoc
trinh bay trong Bang 6.

Két qua so sanh giira hai ky thuat phan tich cho thay su twong dong cao. Ddi vai cac nén miu khong chira
chat phan tich, ca hai k¥ thuat déu khong phat hién tin hiéu cua cac hop chét aflatoxin. Ddi v6i cac mau duoc
phat hién chat phan tich, két qua dinh luong gitra hai k¥ thuat duogc trinh bay trong Bang 6, chénh léch két qua
gitra hai k¥ thuat dao dong tir 0,00 — 18,2%, mtrc chénh 1éch nay nam trong gidi han chép nhan duoc khi xét
dén d6 khong dam bao do ctia phuwong phép (dé cap muc 3.2.4). Dbi véi vat liéu chuan (RM), nha san xuat da
cong bd gia tri 4n dinh va do khong dam bao do ciia timg chat phan tich. Két qua phan tich thu dugc bang ca
hai k¥ thuat déu ndm trong khoang gié tri chap nhan ciia mau RM, ching t6 d6 dung va do tin cdy cua phuong
phap 1a phu hop.

Céc két qua trén khing dinh phuong phap phan tich aflatoxin bang HPLC-FLD c6 db tin cdy twong duong
v6i ki thuat ddi chimg LC-MS/MS trong pham vi nghién ctru. Bén canh d6, phwong phap HPLC-FLD con ¢6
wu diém vé chi phi dau tu va van hanh thap hon, phii hgp dé trién khai phan tich dinh lwong thuong quy trong
cac phong thir nghiém kiém nghiém an toan thuc phdm
4. KET LUAN

Nghién ctru da thuc hién xac nhén gia tri sit dung ctia phuong phap xac dinh ham lugng cac aflatoxin (B1,
B2, G1, G2) st dung ¢t 4i luc mién dich dé 1am sach, két hop séc ky 1ong hiéu ning cao detector huynh quang
(HPLC-FLD). Két qua cho théy, phuong phap dat d6 déc hi¢u, dd chon loc cao; gidi han phat hién (LOD) va
gidi han dinh luong (LOQ) dap ung hoan toan cac muc gidi han quy dinh tai QCVN 8-1:2011/BYT. Phuong
phap c6 d6 6n dinh tot voi do thu hdi trong khoang 70 — 120% va do chum (d6 ldp lai va do tai 1ap) co do léch
chuén tuong d6i (RSD) déu < 20%. Phuong phap dwoc tng dung dé phan tich 100 mau thyc té, ghi nhan 5
mAu nhiém aflatoxin (chiém ty 1& 5%), dang cha ¥ toan bd cdc mau nhidm nay déu c6 ham lugng aflatoxin
vuot giGi han t6i da cho phép. Panh gia so sanh két qua gitra hai k¥ thuét phan tich trén cac mau phat hién cho
thiy sy sai khac nam trong khoang chap nhan dwoc. Mic dii ty 16 mau nhidm aflatoxin trong nghién ctru nay
tuong dbi thap, nhung khong thé chu quan truée mbi nguy nay. Do aflatoxin c6 doc tinh cao va kha ning tich
litly gy ung thu, viéc kiém soat chiing 1a bat budc. Vi vy, can tiép tuc duy tri cic chuwong trinh gidm st thuong
xuyén, ting cudng kiém soat chit lugng va cai thién diéu kién bao quan nong san nham giam thiéu téi da nguy
co phoi nhiém aflatoxin trong thyrc pham.
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