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Tom tit

Hién nay, cdc phwong phép tiéu chuin xdc dinh ham lwong doc t6 vi nAm str dung k¥
thuat chiét pha ran (SPE) b?mg cOt 4i lyc dé 1am sach dich chiét va phan tich trén thiét bi
HPLC-FLD hoac LC-MS/MS cho ting doc td hodc nhém doc td. Do do, viée xur 1y mau va
phan tich trén thiét bi tén nhiéu thoi gian, din dén chi phi van hanh cao. Phuong phdp méi
c6 thé xé4c dinh déng thoi 09 hoat chat mycotoxin chi voi mot 1an chuan bi mau va mét lan
phén tich trén thiét bi, cho két qua chon loc, 6n dinh va chinh x4c. Phuong phap thir di duoc
danh gid qua ba giai doan gdm: xdc nhan gid tri sir dung theo CEN/TR 16059:2010 (giai
doan 1), so sdnh vdi cdc phuong phép tiéu chuan (giai doan 2), ddnh gid phuong phép bang
chuong trinh so sdnh lién phong (giai doan 3). Cdc mau ngii cdc duoc chiét bang ky thuat
QuEChERS, lam sach b?mg d-SPE va duogc phan tich trén thiét bi LC-MS/MS. Gi6i han dinh
lwong cua phuong phip (LOQ) 12 0,5 pg/kg cho timg doc td nhém aflatoxin va 40 pg/kg, 25
ug/kg, 1 pg/kg, 75 pg/kg lan luot cho deoxynivalenol, zearalenone, ochratoxin A, timg ddc
t6 fumonisin (B1&B2). Hiéu suét thu hdi ctia phuong phép trong khoang 70-120%, d6 1éch
chuén tuong d6i RSD < 20%, phuong phdp cho két qua twong duong cdc phuong phép xic
dinh riéng 1é ¢6 str dung cot 4i luc trong giai doan chiét mau. Hién phuong phép da duoc
d4nh gid thong qua chuong trinh so sanh lién phong 1an 1 (vong khéo sét) va dang thuc hién
lan 2 (vong chinh thtrc) du kién thyuc hién trong nam 2022.

Tir khéa: mycotoxin, doc 16 vi ndm, LC-MS/MS, simultaneous determination.

1. PAT VAN DE

Theo két qua thdng ké tir Bo y té, trong nim 2021, toan quéc ghi nhan 81 vu voi 1942
nguoi bi ngd ddc, trong d6 c6 18 trudong hop tir vong, so véi nam 2020, giam 58 vu (41,7%),
s6 mic giam 1152 ngudi (37,2%), sb tir vong giam 12 ngudi (40,0%). Dang chd ¥ giai doan
dién ra tr thang 4 dén thang 8 ghi nhan 43 vu ngd ddc thuc phém, tuong duong 53% $6 vu
ngd doc thuc thyc pham trong ca nam. Céc vu ngd doc thuc pham chi yéu do cin nguyén tir
yéu td tw nhién, do vi sinh vat hodc do nhiém ddc héa chét [1].
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Mycotoxin 1a mdt thuat nglr chung chi cac doc td héa hoc duoc tao thanh va chuyén
héa boi céc sinh vat trong nam, thuong duoc hay biét dén véi tén goi la doc t6 vi nAm. Poc
t6 vi ndm 12 dang doc td ndi sinh, thudng duoc tim thiy trong cdc san pham ngii cdc hodc c6
ngudn gdc tir ngi cde. Mot loai ndm c6 thé sinh ra mot hodc nhidu cdc mycotoxin khéc nhau
va nguoc lai mot mycotoxin cling c6 thé duge chuyén héa boi nhiéu loai sinh vat khdc nhau.
Tiy vao thanh phan cdu tric ma cdc mycotoxin c6 doc tinh khéc nhau, cdc doc td nay c6 thé
gdy ra cdc chimg ngd doc cap tinh va man tinh. Bén canh d6, mycotoxin con cé kha ning
gdy ra cdc chimg rdi loan chirc nang mot s6 bd phan, co quan trén co thé hodc c6 kha ning
giét chét nguoi va dong vat [2-3]. Theo cong bd ciia TH chirc nghién cru ung thu qudc té,
ddc t6 vi ndm 1a céc hoat chit c6 kha ning gdy ung thu: cdc hoat chét aflatoxin dugc xép
vao nhém 1, ochratoxin A va fumonisin duoc Xép vao nhém 2B, deoxynivalenol va
zearalenone duoc xép vao nhém 3 [4].

Chinh vi nhitng tic dong tiéu cuc 1én chit luong san pham, hang héa, cling nhu strc
khoe con ngudi va vat nudi, hau hét cic qudc gia déu c6 thiét 1ap murc gidi han tdi da cho
phép ddi voi cic hoat chit nay. Trude ddy, viéc kiém sodt ham lugng doc td vi ndm trong
thue pham dugc quy dinh theo Quyét dinh sé 46/2007/QD-BYT-Quyét dinh vé viéc ban
hanh “Quy dinh gi¢i han tdi da 6 nhiém sinh hoc va héa hoc trong thuc phém”, tuy nhién
phan quy dinh c6 lién quan dén céc hoat chat mycotoxin sau d6 dugc thay thé bdi Quy chuan
k¥ thuat qudc gia s QCVN 8-1:2011/BYT Quy chuan k¥ thuét quic gia ddi véi gi6i han 6
nhiém doc t6 vi nAm trong thuc pham [5-6].

Theo két qua khao sit dugc cong b trén tap 3, sb 3, nam 2020 caa Tap chi Kiém
nghiém va an toan thuc pham, két qua nghién ctru cho thy c6 43 miu thuc phdm c6 chira it
nhat mot hoat chit doc t6 vi ndm trén tong s6 300 mau khao sit, trong d6 ¢6 17 mau c6 ham
lwong doc td vi nAm vuot ngudng gidi han cho phép theo quy dinh tai quy chuin qudc gia
ciia bd Y té QCVN 8-1:2011/BYT (chiém ty 1¢ khoang 5%) [7].

Hién tai cdc hoat chat mycotoxin dugc xac dinh riéng 1¢ theo tirng nhém chit, gém 5
lan xtr 1y mAu va 5 1an phan tich trén cdc k¥ thuat khac nhau HPLC-FLD, HPLC-UV/VIS
hodc LC-MS/MS. Qui trinh xdc dinh riéng 1é c6 nhiéu bat cap nhu thoi gian phéan tich mau
dai, chi phi cho héa chat va nhan cong cao. Phuong phdp phén tich dong thoi du kién c¢6 mot
s6 wu diém vuot trdi so v6i cdc phuong phdp xédc dinh riéng 16. Pau tién, tat ca cdc chat duoc
xtr Iy dua trén nguyén tic chiét QuEChERS, ddy 12 mot phuong phdp chiét phd quit do d6
c6 thé chiét tat ca cdc chit trong mau ciing mot 1an thyc hién, viée sir dung phuong phép nay
mang lai loi ich vé mit kinh té, tiét kiém chi phi, nhan luc va thoi gian nhung van dam bao
do nhay, d6 chon loc phtt hop v&i mure gidi han cua cac quy dinh. Thur hai, tAt ca cdc chat duge
phén tich trén cting mot 1an chay, st dung phuong phap c6 d6 chon loc cao nhu séc ky 16ng khéi
pho, han ché sai s6t do anh hudng ctia nén mau, phuong phdp mang tinh 6n dinh cao do c6 sir
dung ndi chuén déng vi cho tirng hoat chét (trir hoat chat fumonisin B2), gop phﬁn bu trir céc sai
s, anh hudng nén trong qu4 trinh tich chiét ciing nhu cdc hiéu tng ion héa trong khdi phd.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

Céc hoat chat doc t6 vi nAm duge khao sat trong nghién cltu nay gém: aflatoxin B1
(AFLA B1), aflatoxin B2 (AFLA B2), aflatoxin G1 (AFLA G1), aflatoxin G2 (AFLA G2),
ochratoxin A (OTA), Zearalenone (ZEARA), deoxynivalenol (DON), Fumonisin B1 (FB1)
va Fumonisin B2 (FB2). Nén mau khao sit duoc chon la nén ngil cbe: ngil cc an lién, bot
mi, bot bip. Ngoai trir cdc nén miu dang 16ng va cdc nén mau thyc pham danh cho tré nho,
ngil cdc 12 nén mau c6 muc gidi han cho phép thip nhat trong céc nén con lai dugc quy dinh
theo QCVN 8-1:2011/BYT. Bén canh d6, ngii cbc ciing 12 nén mau phd bién nhét tai cic don
vi thir nghiém doc t6 vi ndm duoc khao sit trong nghién ctru nay, do dé nén mau nay dugc
chon cho dé ti wu quy trinh xir Iy mAu va xdc nhén gié tri str dung ctia phuong phép thir.
2.2. Héa chat, chit chuin

Céc chat chuan ran mycotoxin: aflatoxin B1 (98,8%), aflatoxin B2 (98,4%), aflatoxin
Gl (97,7%), aflatoxin G2 (97,8%), deoxynivalenol (98,3%), zearalenone (99,7%),
ochratoxin A (99,0%), fumonisin B1 (98%), fumonisin B2 (98%), cac dung dich noi chuén
ddng vi gom "3Cy7 aflatoxin B1 (0,500 mg/L), '*Cy7 aflatoxin B2 (0,504 mg/L), *Ci7
aflatoxin G1 (0,504 mg/L), '3Cy7 aflatoxin G2 (0,509 mg/L), *Cis deoxynivalenol (25,00
mg/L), *Cao ochratoxin A (10,10 mg/L), *Cs4 fumonisin B1 (25,10 mg/L) dugc cung cip
boi Romer Lab (Technopark 1, Austria), ds zearlenone dugc cung cfip béi TRC (Canada).

Cic dung dich chuan gbc c6 ndng d6 chinh xdc khoang 500 mg/L duoc chuan bi bang
cich cén timg dang chuin rin va hoa tan trong ACN. Riéng dbi véi fumonisin B1 va
fumonisin B2 chuén géc dugc chuén bi trong dung moi ACN: nude (ty 1€ 1 : 1, v/v). Chuén
gbc duge bao quan trong dng thiy tinh & nhiét do -18°C va st dung trong 12 thang.

Hdn hop chuan trung gian dugc chuan bi tir chuan gbc v6i nong do dua trén mirc gidi
han cho phép tdi da theo QCVN 8-1/2011/BYT. Dung dich chuén trung gian va ndi chuén
trung gian duoc chuan bi trong dung mdi ACN: nude (ty 18 1 : 1, v/v), duoc bao quan trong
bng thily tinh & nhiét do -18°C va sir dung trong 3 thang.

Chuan 1am viéc duoc chuan bi trong dung mdi MeOH: nuédc (ty 18 1 : 9, v/v) voi
khoang ndng d6 nhu thong tin trong Bang 2. Chuén 1am viéc duoc bao quan ¢ nhiét do tir 4
- 8°C trong 6ng thuy tinh va duoc st dung trong 1 thang.

Cic loai dung méi str dung trong qud trinh khao sét thudc loai tinh khiét phan tich, bao
gd6m: Acetonitril (ACN), metanol (MeOH), acid formic (FA), thudc loai tinh khiét phén tich
diing cho HPLC cuia Merck (USA). Nudc cat khtr ion cia Merck Millipore ding dé chuan
bi pha dong va hdn hop dung mdi pha chuan. Nudc cho qué trinh chuan bi mau duoc xur 1y
bang hé théng loc nudc Milli-Q ultrapure water system (Millipore, Billerica, MA, USA).

Cic héa chat ding trong chudn bj mau cta qud trinh chiét QUuEChERS gdém mubi natri
citrate ngdm 2 phén tir nude (NazCsHsO7.2H20), mubi natri citrat ngdm 1,5 phan tir nudc
(CsHgNas0g), natri clorua (NaCl) tinh khiét phan tich (Merck). Magie sunfat (MgSOs) khan,
thudc loai tinh khiét phan tich (Fisher), vat liéu hip phu amin bac 1,2 (PSA) - 40 pm, chit
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héap phu octadecyl-C18 tir hing Agilent. Cic mudi dang khan nhu MgSO4 dugc siy & 550°C
trong 4 gid trude khi st dung. Cac loai mudi diing trong qu4 trinh chuan bj pha dong: amoni
formate (HCOONHL), amoni acetate (CH3COONH,) thudc loai tinh khiét phan tich (Merck,
USA).
2.3. Piéu kién phan tich

Thiét bi LC-MS/MS gdm hé thdng sic ky 1ong LC 1290 Agilent (USA) va detector
khéi phd API 4000 (ngudn ion héa ESI) AB Sciex Pte. Ltd. Cac chat phan tich duoc phan
tach trén cot pha dao C18, 100 mm x 3,0 mm, 2,7 um Phenomenex. Nhiét do buéng cot
duoc cai dat ¢ 35°C véi thé tich tiém mau 1a 20pL, tc d6 dong pha dong duoc cai dit &
0,4 mL/phuit.

Thanh phan pha dong bao gdm: pha dong A c¢6 thanh phan gébm nudc khir ion chira
0,1 mM CH3COONH4, 0,1% HCOOH va pha dong B c¢6 thanh phan gdm MeOH chua
0,1 mM CH3COONHy4, 0,1% HCOOH. O giai doan dau, pha dong B duoc giit & mutc 10%
trong 0,5 phut, sau d6 dung mdi hitu co ¢ pha dong B dugc tang 1én 90% trong vong 5,5
phiit va dugc giir 6n dinh & 90% trong 2,5 phit, sau d6 pha dong dugc dua vé diéu kién ban
dau trong 0,1 phit va dugc giit 6n dinh trong 3 phiit [8]. Tat ca cic chit duoc phan tich &
ché do ion héa duong v6i ngudn ion héa ESI, nhiét do source ion 12 400°C véi cdc manh ion
va thé ban phd nhu Bang 1.

Bdng 1. Manh ion cua cdc hoat chat doc to vi nam dwoc khao sdt

Q1 03 Hoat chit CE 01 03 Hoat chit CE
3132 2853 AFLA-B1-1 33 3192 2830 ZEARA-1 17
3132 2412 AFLA-B1-2 41 3192 186,9 ZEARA-2 29
315,1 2872 AFLA-B2-1 35 297,1  249,1 DON-1 17
3151 2593 AFLA-B2-2 35 297,1 203,22 DON-2 21
329.0 2432 AFLA-GI1-1 35  330,1 301,0 '3Ci-AFLA-B1 35
329,0  200,1 AFLA-G1-2 45 346,1 212,1 3Cy;7-AFLA-G1 59
331,1 3134 AFLA-G2-1 35 3322 273,1 3C17-AFLA-B2 41
331,1 2453 AFLA-G2-2 41 348,1 330,1 '3Cy;7-AFLA-G2 39
404,1 2389 OTA-1 32 4240 2502 13C2-0OTA 41
404,1  358,1 OTA-2 22 3252 1871 ds-ZEARA 34

7223 3344 FUMO-FB1-1 57 3122 2632 13C5-DON 17
7223 3523 FUMO-FB1-2 51 706,3 3364 FUMO-FB2-1 51
756,5 3744 3Cx%-FUMO-FB1 53 706,3 3544 FUMO-FB2-2 47

Ghi chu: Manh ion 1: manh dinh lwong; manh ion 2: dung xdc nhan ti I¢ ion.
2.4. Pong nhit miu

DPdng nhat mau 12 mot trong nhiing giai doan khd quan trong, anh hudng truc tiép dén
két qua phan tich. Dua trén nghién cru ciia nhém Vincenzo Lippolis va cong su [9], quy
trinh dong nhat mau duoc dé xuat véi hai cach tiép can nhu sau:
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2.4.1. Déng nhat mau kho

Déi v6i cdc miu 1a dang hat, dang vién, xay mau dén dong nhit bang thiét bj xay phit
hop trudc khi cAn mau, ddi véi cdc mau dang bot min khong can thuc hién giai doan nghién
mau. Cdc mau 1a cdc san pham bo duoc thyc hién ddng nhat mau bang cich khudy tron déu
tat ca mau bang thiét bi phit hop (vi du: ultraturrax) trude khi cAn mau.
2.4.2. Déng nhat mau wot

Mau duoc xay so bd bang thiét bi phit hop, sau d6 trén mau da xay véi nudc theo ty 16 25
g mau/20 g nude, dong nhat mau trén mdy khudy tron trong it nhat 1 gio. Ti 16 mau/nudc ¢ thé
thay doi tiry thudc vao ham lugng nudc ¢6 trong mau, ty 16 1 : 1 thuong dwoc ding cho cdc mau
c6 ham luong nudc nhé hon 50%. Ty 1é 1 : 1,5 thuong duoc ding cho cic mau bo dau phong,
ty 1& 1:2 thuong diing cho cdc mau hat, ty 1é 1 : 5 thuong diing cho cc mau dira kho [10].
2.5 Xir Iy miu

Quy trinh xir Iy mau dugc xay dung dua trén cic nghién ciru khoa hoc da duoc cong
bd boi nhém tac gia Pratheeba Yogendrarajah [11] va nhém Juan Sun [8]. Can chinh xé4c
khoang 25 g mau duoc dong nhat khd, thém 20 mL nudc hodc can chinh xdc khoang 45 g
mau duoc ddng nhat wot, thém chinh xdc 80 mL dich chiét (ACN chira 1,25 % FA). Mau
dugc tron ¢ toc do cao bang mdy dong nhat mau Ultraturrax trong 3 phiit. Liy 5 mL dich
chiét sau loc sur dung cho quy trinh chiét QueChERS, 0,4 mL ndi chuin trung gian (chura 10
ug/L ndi chuan nhém *Ci7 AFLA, 50 pg/L ndi chuan 3Cz20 OTA, 500 ug/L ndi chuan ds
ZEARA, "®C15 DON va '3Cs4 FB1) duoc thém vao mau. Thém 3 mL nudc, thém hdn hop
chta2 g mudi MgSOq4, 0,5 g NaCl, 0,5 g trisodium citrate, 0,25 g disodium citrate, hon hop
duoc lic trong 3 phut, ly tim 5.000 vong/phit trong 2 phit. Dung dich chiét 16p trén (5 mL)
duoc hdt sang ong ly tim 15 mL va thuc hién giai doan 1am sach bang phwong phdp chiét
pha rin phan tén (d-SPE). Thém hdn hop mudi chira 0,9 g MgSOs, 0,1 g chat hdp phu C18
vao 6ng ly tim chtra dich chiét mau, lic 1 phdt, ly tim. Hit 1 mL dung dich thu dugc, thoi
khi dén kho (nhiét d6 khong qua 50°C). Hoa tan phan cin thu dugc trong 1 mL dung dich
chira MeOH : nuéc (ty 18 1 : 9, v/v), siéu am, loc qua mang 0,22 um v phan tich trén thiét
bi LC-MS/MS.

3. KET QUA VA BAN LUAN
3.1. Xac nhan gia tri sir dung

Vi¢c xac nhan gid tri st dung dugc thuc hién ngay sau khi két thic qud trinh khao sat
phuong phdp. Qua trinh x4c nhan c6 thé dugc thuc hién voi cdc hinh thirc khdc nhau nhu
kiém tra xdc nhan (4p dung dbi véi cdc phwong phdp thir tudn thii hoan toan céc yéu cau ki
thuat va pham vi 4p dung ctia phuwong phép thir tiéu chuan) hodc xdc nhan day du cic thong
s6 (4p dung cho cic phuong phdp thir phi tiéu chuan, dugc xiy dung boi PTN). Trong nghién
ctru ndy, phuong phdp thir xdc dinh dong thoi cdc mycotoxin duge xdc nhan gid tri st dung
theo cdc thong sd dugc quy dinh chung trong EC 657/2002, AOAC phu luc f (2019),
SANTE/12089/2016 va CEN/TR 16059:2010 trén céc nén mau ngii cdc [12-13].
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3.1.1. Khoang lam viéc

Trong thuc té, doc td vi nAm 12 cdc hoat chat c6 tic dong x4u dén chét lugng san phém,
sttc khoe ngudi tiéu ding va vat nudi, xdc sudt mau duong tinh khong cao, phan 16n ham
lwong céc chét nay trong mau cling khong qué 16n va chi phi chat chuan cao. Do d6, khong
nhat thiét phai kiém tra ddnh gid phuwong phdp véi khoang tuyén tinh rong, dic biét 1a khoang
gidi han trén. Vi thong sé nay, nhém nghién ctru chi d4nh gid khoang 1am viée trong khoang
ndng do phtt hop v6i do nhay cua thiét bj va yéu cau vé mire gii han cho phép theo QCVN
8-1:2011/BYT. Két qua trong Bang 2 cho thay tit ca cc chat déu c6 hé s6 R? >0,99, déu
thoa man yéu cdu quy dinh co ban cia dudng chuan.

Bing 2. Két qua ddnh gid khodng lam viéc

Ch‘;;cl;’han Néi chudn Khoaggﬁtzzt viee Phuwong trinh hoi quy R?
AFLA B1 13C1;AFLA B1 0,1-5,0 y =1,19x + 0,0383 1,0000
AFLA B2 13C17AFLA B2 0,1-5,0 y =0,968 x - 0,0176 0,9998
AFLA G1 13C17AFLA G1 0,1-5,0 y = 1,09x - 0,0573 0,9988
AFLA G2 13C17AFLA G2 0,1-5,0 y =0,927x - 0,012 0,9999
DON 13C5-DON 10-500 y =0,00937x + 0,00991  0,9996
ZEARA de-ZEARA 5,0-250 y = 0,00434x - 0,00662  0,9990
OTA 13Cy-0TA 0,5-25 y = 0,204x 0,9992
FB1 13C34-FB1 10-500 y =0,00789x + 0,0719  0,9992
FB2 13C34-FB1 10-500 y =0,018x + 0,2845 0,9915

3.1.2. Gioi han phdt hién, gioi han dinh lwong cua phwong phdp

Gidi han phét hién (LOD) ctia phwong phdp 12 ndng d6 thap nhit ma tai d6 c6 thé phét
hién va khang dinh sy hién dién cta chat phan tich ma chwa can phai dinh lwong. Gi6i han
dinh luong (LOQ) cua phuong phdp 12 ndng do thap nhat ciia chét phan tich ¢6 trong mau
thir ma phuong phdp cé thé dinh lugng voi cac yéu cAu nhét dinh vé d6 ding va d6 chum.
C6 nhiéu phuong phdp tiép can va xdc nhan gidi han phat hién, giéi han dinh luong. Tuy
thudc vao ban chat nén mau, ham lugng chat phan tich ¢ trong mau, phuong phap phan tich
va quy dinh trong cdc quy chudn k¥ thuat ma ngudi nghién ciru ¢6 thé chon cich tiép can
cho phu hop [14].

Theo tiéu chuan CEN/TR 16059:2010, LOQ ciia phuong phdp phén tich ham luong
doc t6 vi ndm phai ddp tmg mot s6 yéu cau nhu Bang 3.

Bing 3. Yéu cau gidi han dinh luong theo CEN/TR 16059:2010
Truong hop mot hoat chit Truwong hop nhém hoat chit
Gi61 han cho phép > 100 LOQ<L/2n

LOQ < 1/5MRL

png/kg Véi L la mac gidi han cho phép
Gidi han cl;(;k p;hep <100 LOQ < 2/SMRL n sO hoat chat thanh phan
u
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Trong nghién ctru nay, LOD va LOQ dugc xdc dinh thong qua viéc danh gid mau thém
chuén (n = 7) trén quy trinh da t6i wu, phén tich trén thiét bi va tién hanh x4c dinh LOD,
LOQ. Gi4 tri LOD duoc danh gid lai thong qua hé sé R = Xtb/SD. Két qua trong Bang 3 cho
thy tt ca cic gid trj R déu nam trong khoang chap nhan 4 <R < 10, diéu nay cho thiy cic
gid tri LOD, LOQ udc lugng tir cong thirc c6 do tin cay dat yéu cau quy dinh. Bén canh do,
gidi han dinh luong cta phuong phdp tinh tir d6 1éch ctia mau thém chuan duoc so sdnh,
danh gia véi cac gioi han tinh todn duogc theo tiéu chuian CEN/TR 16059 : 2010 (Bang 4).

Bdng 4. LOD, LOQ cua phuwong phdp (don vi: ug/kg)

, LOD LOQ LoQanh

Chit phan tich  (LOD = (LOQ = (CEN ) R = Xtb/SD
3SD) 10SD) 16059) cron

AFLA B1 0,12 0,38 0,5 0,50 52
AFLA B2 0,14 0,47 0,5 0,50 48
AFLA G1 0,11 0,36 0.5 0,50 41
AFLA G2 0,15 0,50 0.5 0,50 43
DON 5,65 18,8 37,5 40 6,4
ZEARA 2,76 9,19 37,5 25 8,5
OTA 0,29 0,95 1.0 1,0 5.
FBI 18,6 61,9 250 75 0.8
FB2 22,0 73,5 250 75 8.6

3.1.3. Hiéu suat thu hoi, dg lap lai

Hiéu sudt thu hdi ciia phuong phdp duoc dénh gid bang cdc mau thém chuan trén nén
bot mi, nén ngii cdc va nén bot bap. Can chinh xdc khoang 25 g mau khé, tién hanh thém
chuén tai mirc ham luong cao gap 5 1an LOQ (2,5 pg/kg cho nhém aflatoxin, 200 pg/kg ddi
v6i hoat chat DON, 125 pg/kg d6i voi ZEARA, 5,0 ng/kg d6i véi OTA, 375 ug/kg ddi véi
ting hoat chit FUMO), dé yén trong 60 phit tai nhiét d6 phong. Tién hanh chiét miu nhu
cac budc tai Muc 2.5.
3.2. So sanh phwrong phap xac dinh dong thoi véi cic phwong phép thir tiéu chuén riéng
1é cho tirng chat/nhém chét

Nhim c6 co sé so sdnh va danh gid phuong phdp dang khao sit, mau ngii cde dugc
tién hanh thém chuin ¢ mac ham lugng nhu Muc 3.1.3 va danh gid ddng thoi bang hai
phuong phdp. Két qua dugc tém tit nhu Bang 6, két qua khao sét cho thdy céc phuong phép
tiéu chuén su dung cot 4i lyc mién dich trong qué trinh lam sach dich chiét, gidm tac dong
ctia nén mau 1én qud trinh phan tich cdc hop chit mycotoxin, nham han ché rai ro duong
tinh gia. Tuy hiéu suit thu hdi cua cdc phuong phép nay khong cao & mot sé hoat chat nhu
ochratoxin A va deoxynivalenol nhung van nam trong khoang chap nhan theo cédc quy dinh.
Phuong phép dang nghién ctru cho két quéa hiéu suat thu hdi rat tot trong khoang 89 - 111%,
két qua nay phtt hop hon so véi céc phwong phép di tiéu chuan héa va phit hop voi yéu cau
CEN/TR 16059 : 2010. Véi k¥ thuat phén tich trén thiét bi LC-MS/MS, do chon loc, do dic
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hiéu cua phuong phdp cao hon, cho két qua tin cdy va han ché duoc céc truong hop nhan
danh nham.

Bing 5. Hiéu sudt thu héi trén cdc nén mdu khdo sdt
Nén bét mi (n =7) Nén ngii coc (n=7) Nén bét bip (n =7)

Chit phén ——— ——— ———
tich Htgu‘suat RSD Hiéu ‘suat RSD (%) Hiéu ‘suat RSD
thu hoi (%) (%) thu hoi (%) thu hoi (%) (%)
AFLA B1 103,1 10,5 106,3 5,9 103,8 8,0
AFLA B2 88,7 5,9 91,0 6,9 95,4 8,5
AFLA Gl1 119,9 6,0 97,0 6,5 110,8 8,2
AFLA G2 110,5 7,8 95,4 7,2 106,2 9,9
DON 108,3 4,5 108,8 4,1 109,8 3,7
ZEARA 99,9 8.4 96,5 8,5 105,5 4,3
OTA 111,8 8,5 95,4 6,3 108,5 5.9
FB1 104,1 9,0 113,2 5,8 116,4 8,8
FB2 84,2 22,1 60,8 5,2 115,6 16,1

Bing 6. So sdnh phirong phdp dang khdo sdt va phwong phdp tiéu chudn
Phwong phdp tiéu chuin (n =3) Phwong phdp nghién ciru (n = 3)

Chit pha . .
‘;,c’;l T Higu sudt o thmat o o Higwsudt Ky thugt phan
(%) yinugtp (%) tich

AFLA B1 108 108

AFLA B2 84 92

LA O] o TCVN 7596:2007 100

AFLA G2 96 100

OTA 60 TCVN 9724:2013 110 L CAMS/MS
ZEARA 78 TCVN 9591:2013 95

Tham khao

DON 64 TCVN 10929:2015 89

FBI - Tham khio 111

FB2 70 TCVN 8162:2009 96

Bén canh d6, phuong phdp méi con cho thiy tinh hiéu qua cao hon cdc phuwong phip
tiéu chudn hién nay vé thoi gian phan tich va chi phi van hanh. PTN s& xt 1y mau bang 5
quy trinh khac nhau, str dung cac ¢t di luc dac hiéu cho tirng nhém doc td vi ndm, sau d6
phén tich trén cdc k¥ thuat sic ky khdc nhau trong truong hop dp dung céc phuong phdp tiéu
chuan. Do d6 thoi gian phan tich mau kéo dai, chi phi vat tu héa chit cao. Néu khong xét
chi phi khau hao thiét bi, gid thanh cdc ndi chuan dong vi cho timg hoat chit 13 thanh phan
cAu thanh chinh cho chi phi van hanh phuong phép thir méi. Tuy nhién, chi phi wdc tinh cho
phuong phdp thir méi van tiét kiém va dem lai hiéu qua kinh té cao, chi tiét xem Bang 7.

Tap chi Kiém nghiém va An toan thuc pham - tap 5, s6 2, 2022



Budc ddu xdy dung va danh gid phuong phap xac dinh déng thdi déc t6 vindm ...

Bing 7. So sdnh hiéu qud phirong phdp xdc dinh dong thoi va phwong phdp tiéu chudn
Phuwong phdp xdc dinh riéng lé  Phwong phdp xdc dinh dong thoi

Hoat chat Thidt bi Thoi gmlf - Chi Thidt bi Thoi gmif - Chi
) phi ) phi
AFLA B1
AFLA B2
AFLA G1 HPLC-FLD 707.000 267.000
AFLA G2 A Thoi gian: 5h xwr Thoi gian: 1h xr 1y
LC-MS/MS L Tx N LC-MS/MS x <L

OTA ly mau, 5 lan mau, 1 1an tiém
ZEARA tiém trén thiét bi trén thiét bi
DON
FB1&FB2

3.3. So sanh lién phong

Chuong trinh nghién ctru lién phong duogc td chirc nham khao sat d6 lap lai va tai lap
ctia phuong phép thir dang nghién ciru. Chuong trinh so sanh lién phong gém 2 vong: vong
khao sét (da dién ra vao thang 03/2021 véi dy tham du cuia 10 PTN) va vong chinh thue (dy
kién t6 chirc trong 2022). Muc dich cta vong khao sit nham gitp cdc phong thi nghiém
(PTN) tham gia lam quen v61 phuong phép thir méi cling nhu gép y hoan thién phuong phép.
Pay ciing 1 co hoi dé nhém nghién ciru khao sat didu kién cdc PTN, nham tdi wu phuong
phdp thir theo cic diéu kién chung nhat. Phuong phdp thir ndy sau khi duoc ddnh gid s& dugc
14y y kién rong rai, huéng dén viéc xdy dung phuong phdp thir tiéu chuén xdc dinh dong thoi
céc hoat chit nhém doc & vi ndm. T4t ca cdc PTN tham dy chuong trinh so sénh lién phong
déu duoc cong nhan phit hop vdi yéu cau cua hé théng quan 1y chat lwong ISO/IEC
17025:2017. Cac PTN nay ciing ting tham duy it nhat mot chuong trinh so sanh lién phong
hodc thur nghiém thanh thao céc chi ti€u mycotoxin.

Két qua vong khao sit so bd cho thiy, do 1ap lai cua phuong phép & tat ca cdc phong
thi nghiém kh4 t6t, hau hét cac hoat chat déu c6 RSD < 10%. D¢ 1éch chuén tai lap cta
phuong phdp con khd 16n & mot sb hoat chit nhu zearalenone va hai hoat chat nhém
fumonisin, dic biét 1a fumonisin B2. Diéu nay c6 thé giai thich boi hoat chat fumonisin B2,
do nhém nghién ciru chua c6 du diéu kién trang bi, do d6 tit ca céc két qua déu duoc tinh
toan dua trén ndi chuin fumonisin B1. Diéu nay co thé dan dén viéc anh hudng boi nén miu
chua duge loai bé hoan toan, dan dén két qué dinh luong fumonisin B2 chua dugc tdt béng
cdc hoat chat khéc. Thém vao d6, mot sé PTN tham du chuong trinh chua dugc trang bi may
khqu tron mau tdc d6 cao nhu ultraturrax, do d6 mot $6 PTN tham du chi tién hanh 14c chiét
mau, do d6 van con c6 su khic biét dang ké ddi véi mot s hoat chit. Nhém nghién curu s€
tiép tuc phdi hop véi cac PTN tham dy dé giai quyét cdc vin dé con ton dong va to chuc
vong chinh thirc (du kién trong 2022).

Tap chi Kiém nghiém va An toan thuc pham- tap 5, s6 3, 2022



Nguyé&n Hdu Vinh, Nguyén Hong Thdo, Nguyén Cong Tudn, ... Ngd Quéc Viét

Do lap lai, CVr

20,6

8467z:n

b/B

- m7946
4926 33

: % %

0 )

OCTA FB2 AFB1 AFB2 AFG1 AFG2
Do tai lap, CVy

100
80
60
40

78,8 82,7

AFB1 AFB2 AFG1 AFG2

Hinh 1. Két qua ddnh gid vong khdo sdt trén nén mau bét bap
(Mau xanh: mau blank thém chuan; Mau dé: mau cé ham lwong xdc dinh)

4. KET LUAN

Két qua thuc nghiém cho thiy phuong phdp xdc dinh dong thoi cdc mycotoxin gdm:
4 hoat chét nhom aflatoxin (B1, B2, G1 va G2), deoxynivalenol, zearalenone, ochratoxin A
va 2 hoat chat nhém fumonisin (B1 va B2) trong ngii cic bang thiét bi sic ky 1ong ghép ndi
khdi pho c6 tinh 6n dinh, dic hiéu, dép ung céc yéu cau ciia mot phuong phéap phan tich dinh
luong va thda man mirc giGi han quy dinh trén cdc nén mau thyc phdm: Phuong phép c6 tinh
chon loc, dic hiéu: thé hién qua viéc phan tich mau tréng, mau thém chuén, va c6 manh ion
dinh lugng va manh ion dinh danh; Tinh 6n dinh cao: hiéu suit thu hoi trong khoang 70-
120% va @6 1éch chuan twong ddi cua céc hop chat khao sat déu nhé hon 20%; Mic gidi han
(phat hién va dinh luong) phit hop yéu cau cic quy dinh hién hanh; Phuong phép phan tich
ddng thoi cho két qua twong duong cdc phuong phép tiéu chuin dang duoc dp dung hién
hanh tai PTN. Phuong phép phan tich dong thoi da va dang dwoc ddnh gia thong qua 2 vong
cua chuong trinh so sanh lién phong.
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First step in development and evaluation simultaneous determination of
mycotoxins in cereals hy liquid chromatography - mass spectrometry

Nguyen Huu Vinh, Nguyen Hong Thao, Nguyen Cong Tuan, Tran Vuong Duc Nghia,
Ho Tran Ngoc Quyen, Nguyen Huu Tin, Nguyen Thanh Cong, Ngo Quoc Viet
Quality Assurance and Testing Center 3, Ho Chi Minh City, Viet Nam

Abstract

Currently, solid phase extraction (SPE) with immunoaffinity columns is applied in
most standardized methods for mycotoxin determination to purify extracts and analysis by
HPLC-FLD, HPLC-UV/VIS or LC-MS/MS. Therefore, sample preparation and analysis by
instruments are time-consuming and high operating costs. The novel method allow
simultaneously identify nine mycotoxin compounds with selective, stable and accurate
results. The new method has been evaluated through three stages including validation as
requirements of CEN/TR 16059:2010 (phase 1), comparison with current standard methods
(phase 2), evaluate the method using an interlaboratory comparison program (phase 3).

Cereal samples were extracted by QUEChERS and analyzed by LC-MS/MS. The limit
of quantitation (LOQ) was 0,5 pg/kg for each aflatoxin compound and 40 pg/kg, 25 pg/kg,
1 pg/kg, 75 pg/kg for deoxynivalenol, zearalenone, ochratoxin A, each toxin fumonisin
(B1&B2), respectively. The recovery is in the range of 70-120%, relative standard deviation
RSD < 20%. The novel method also gives the same results compared to the individual
standardized methods, using the immunoaffinity column in the extraction stage. At the
present, the method is being evaluated through an interlaboratory comparison program with
two rounds: round 1 (for survey) and round 2 (official round), which is expected to be
implemented in 2022.

Keywords: mycotoxin, LC-MS/MS, simultaneous determination.
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