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TOM TAT

Auramine O la mét phdm mau ndm trong danh muc cdm st dung trong thuc phdm va chan nudi
nhung hién nay van bjlam dung. Nghién ctiu nay tap trung vao viéc xay dung phuong phap phan
tich Auramine O bang sdc ky 16ng ghép dau do khéi phé hai lan (LC-MS/MS) vdi cac yéu cau cao
vé d6 nhay, d6 chinh xac va tinh don gidn dé gitp cho cac co quan chic nang cé thém cong cu
dé xUr phat cac co s& vi pham, tir d6 han ché viéc st dung chdt cdm trong chan nudi. Cac mad bao
gbém thiic an chan nudi, thit ga, da ga dugc chiét xuét bang acetic acid 1% trong ACN, lam sach
va lam giau bang cot trao déi cation va sau dé dugc phan tich & ché do MRM. Pha dong la mudi
ammonium acetate 5 mM trong nudc vai formic acid 0,1% trong ACN. Trong cac diéu kién dugc
t6i uu hoa, khodng tuyén tinh ctia Auramine O la 0,1 = 500 ppb vdi hé sé tuong quan tuyén tinh
|6n hon 0,998. Gidi han dinh lugng clia phuong phap la 0,2 ppb. D6 thu héi ctia Auramine O dao
dong trong khodng tir 77 <+ 99% vai dé léch chudn tuong déi (RSD) 1,00 + 2,10%. Phuong phép
nay cho thady dé chinh xac, 6n dinh va dé nhay cao, pht hap dé xac dinh va xac nhan Auramine

"Trung tam Kiém nghi¢m thudc Thi y
Trung wong II - Tp. HO Chi Minh, Viét
Nam

’Khoa Héa hoc, Trudng Pai hoc Khoa
hoc Ty nhién - PHQG Tp. Ho Chi
Minh, Viét Nam

Lién hé
Lé Thi Thu Trinh, Trung tam Kiém nghiém

thudc Thi y Trung uong Il - Tp. HE Chi Minh,
Viét Nam

Email: letttrinh88@gmail.com

Lich st

o Ngay nhéan: 13-8-2022

e Ngay chdp nhan: 05-12-2022
o Ngay dang: 31-12-2022

DOI :1.0.32508/stdjns.v6i4.1222

| '.) Check for updates

Ban quyén

© DHQG Tp.HCM. Dy la bai bdo cong bé
ma& dugc phat hanh theo cac diéu khoan cla
the Creative Commons Attribution 4.0

‘\\=

< CEEE——
VNUHCM PRESS

International license.

)

O trong thic an chan nudi va cdc mad thuc pham khac.
Tur khoa: Auramine O, SPE, SCX, LC-MS/MS, thiic an chdn nudi, thit ga

MG PAU
Bis[4-(dimethylamino)phenyl]methaniminium chlo-
ride hay thudng dugc goi la Auramine O (AO) la chit
mau nhén tao dugc st dung phd bién trong cong
nghiép d€ nhudém da, gidy, mau trong son, thudc
nhudm téc, chat nhuém huynh quang trong sinh hoc
(Hinh 1). Gan day AO bi lam dung lam phdm mau
thuc phdm va thic an gia stc.
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Hinh 1: C4u tric hoa hoc ctia Auramine O

Theo Co quan ghién cttu Ung thu quéc té IARC nam
2010, AO dugc x€p vao nhom 2B - nhém c6 kha nang
gy ung thu d6i véi ngusi'. Niam 2015, Bo Nong
nghiép va Phét trién Nong thon Viét Nam da c6 cong
van cdm nhép khéu, san xudt, kinh doanh va st dung

Auramine O trong thtic an chan nuoi gia suc va gia
cam?. Tuy nhién, vi 1gi ich vé kinh t€ ma né mang
lai, AO van dugc st dung trong moét s6 thuc phdm &
nhiéu nude dac biét 1a céc nude dang phat trién.
Auramine O c¢6 thé dugc phan tich bing HPLC véi
nhiéu loai diu do UV, PDA va MS3~7. Do day 1a chat
cdm khong dugc phép st dung trong thuc phdm nén
doi hoi phuong phap phan tich phai c6 d6 nhay cang
cao cang tot. Vi thé HPLC-MS/MS c6 thé xem la ky
thuét phan tich duy nhat dap Ging dugc yéu ciu nay.
Ngoai ra dé dap ting yéu ciu quén ly cic loai hoa chét
dung trong chin nudi nén phuong phéap cin phai don
gian, nhanh, gid thanh thip d€ c6 thé dép tng viéc
phén tich s6 lugng mau lén. Bén canh viéc st dung
thiét bi hién dai nhu HPLC-MS/MS, viéc xt ly mau
ciing dong vai tro rit quan trong lam ting d¢ nhay va
do chinh xac cta phuong phap. Do ngudi tiéu dung
thudng quan tdm dén nguy hai ctia AO trén stic khde
khi tiéu thy thiic an nhiém bén, nén cdc cong bé trudce
day chut yéu tép trung vao déi tugng thuc phdm nhu
thit ga, bot gia vi, kho bo, kho ga, mang, banh tréi...
rdt it nghién ctu vé€ su hién dién AO trong thtc dn
chin nuoi”’.

Trong quy trinh xt ly mau, du tién AO dugc chiét
ra khoi mau rdn bang cac dung mdi phan cuc nhu
hén hgp methanol (MeOH) hay acetonitrile (ACN)
v6i nuéc® hay v6i mot dung dich acid®”. Viéc chon

Trich dan bai bdo nay: Trinh L T T, Phudc H T, Mai N A, Thinh N P, Duy L V, Nhi T T Y. Xac dinh lugng vét
Auramine O trong thit ga va thiic an chan nudi bang LC - MS/MS. Sci. Tech. Dev. J. - Nat. Sci.; 2022,

6(4):2378-2388.
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lya dung moi chiét sé quyét dinh céc tap chét cung
chiét tit nén mau, vi thé méi loai dung moi cé thé phu
hop v6i miu nay hon mau khdc. Trong nghién ctu
nay, hén hgp MeOH hodc ACN véi cac dung dich acid
c6 nong do thay déi dugc khao sat cho cic d6i tugng
dang nhdm tdi la thit ga, da ga va thic dn chin nuoi.
Da ga dugc phén tich thém d€ xem sy nhiém bén di
ti qud trinh chdn nudi hay so ché.

Ngoai ra, dich chiét cdn phai lam sach trudc khi phan
tich baing HPLC-MS/MS d€ tranh su nhiém bén ctia
cac tap chét gy ra hién tuong tic ché jon va lam do
dau do. V€ nguyén tic AO c6 thé dugc lam sach bing
cOt chiét pha ran theo co ché pha dao nhu trudng
hop malachite green®, tuy nhién lgi dung kha ning
tich dién cua cdc phdm mau 6 tinh acid va base,
¢t trao déi ion cho do chon loc cao hon va thuong
dugc stt dung d€lam sach va lam giau nhém hop chit
nay®!1%11 Tran-Lam va cic cong su da thu dugc két
qua rat kha quan véi hiéu sudt thu hoi va do nhay cao
khi sti dung cdt MCX ctia Waters®, tuy nhién do gia
thanh cao nén trong nghién ctiu nay 2 loai cot trao
d6i cation manh Strata@SCX (nén silica) va Strata™
X-C (nén polymer) dugc khao sat dé thay thé.

VAT LIEU VA PHUONG PHAP

Vat liéu

Tat cé cac hoa chat st dung déu thudc loai tinh khiét
phén tich. Chuin AO dang mudi (C17H»CIN3),
M=303,83 g/mol (85%, Sigma-Aldrich, My); acetic
acid, formic acid, ammonium acetate, acetone, va am-
monia (Merck, Duic); methanol (MeOH) va acetoni-
trile (ACN) (loai HPLC, Fisher, My); nudc kht ion
(EasyPure II-Thermo Fisher Scientific). Cac dung
dich chudn AO dugc pha trong MeOH.

Thiét bi va dung cu

May sic ky HPLC 1260 (Agilent, My), ddu do MS/MS
6420 (Agilent, My), cot sdc ky pha dédo C18 (15 x
2,1 mm, 3 pum) va cot bao vé CI18 (10 x 3 mm,
3um) (GL Sciences, Nhit), cot chiét pha ran trao d6i
cation manh Strata@SCX 200 mg/3 mL (nén silica) va
Strata™ X-C 200 mg/3 mL (nén polymer) ctia Phe-
nomenex, hé chiét pha rin, hé thdi kho bing khi Ny,
va cac dung cu thuy tinh thong dung khéc.

Quy trinh ly trich AO tir maa

Cén 1 g mad, thit ga hay thtic an gia suc da dugc xay
nhuyén va dong nhét vao 6ng ly tim 15 mL (d6i véi
mAl thém chuén thém tiép 100 uL chuidn AO 10 va
dé yén 30 phut). Do mau bi von cuc khi tiép xtc ngay
v6i dung méi hitu co, mau duge tréon lan véil - 2 mL
nudc khu ion trudce khi thém dung moi chiét (acetic
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acid 1% trong ACN) sao cho tng thé tich dung dich
la 10 mL, ldc 20 phut sau d6 tién hanh ly tAm lanh tai
5°C trong 5 phut d€ loai béo. Ldy 5 mL dich chiét d&
lam sach béng ct chiét pha ran.

Qua trinh lam giau trén cdt chiét SCX

Hoat hoa cot chiét pha rin bang 3 mL MeOH, 3 mL
nudc khtiion, sau d6 tai 5 mL dich chiét qua cot, trang
6ng bang 1 mL MeOH, t6c d¢ 1 mL/pht. Sau khi tai
mau 1én ct, rda tap v6i 3 mL nude va 3 mL HCOOH
2%, rut kho cot va riia giai bang 3 14n, mdi 14n véi 3
mL 5% NHj; trong MeOH. Cudi cung thdi khoé dich
chiét bang khi Ny, hoa tan lai trong 2 mL ACN:H,0
(1:9, v/v) va phan tich trén thiét bi HPLC-MS/MS.

Quy trinh phan tich AO bang HPLC-MS/MS
Pha dong gom 2 dung dich: A (nudc chua 0,1%
HCOOH, 5 mM HCOONHy,) vi B (ACN chiia 0,1%
HCOOH) va dugc chuong trinh héa theo Bang 1. Thé
tich miu tiém la 20 mL. Dau do MS/MS hoat dong &
ché 36 MRM (+) v6i m/z clia ion me 1a 268, va hai ion
con 147 va 252 tuong ting dugc stt dung lam ion dinh
lugng va dinh tinh.

Bang 1: Chuong trinh gradient pha déng

Thoi gian (pht) Pha A (%) Pha B (%)
0-1 90 10
3 5 95
3-9 5 95
10 90 10
10-19 90 10

Toi uu cac thong sé cia LC-MS/MS

Trudc khi phén tich, cac thong s6 ki thuat ctia ddu do
MS/MS sé dugc diéu chinh véi ché do tune tu dong
dé dam bao d6 phan giai, d6 nhay va d6 chinh xdc cta
gia tri khoi (m/z) trong khoang khéi dung d€ xdc dinh
AO, 100 + 300 au (Bang 2). Xdc dinh tin hiéu manh
dinh tinh, manh dinh lugng ciing nhu viéc chon thé
phin manh (fragmentor) va nang lugng va dap phu
hop dugc thuc hién bang cich scan cic ion me, ion
con khi phun tryc tiép dung dich chuén AO 10 ppb
vao ddu do MS/MS & ché do ESI (+).

Khao sat kha nang luu giir va rita gidi AO
trén cac loai cot trao ddi cation

Thtic 4n chdn nudi, thit va da ga 1a nhiing nén mau
rat phic tap, chda nhiéu protein, chit béo, khoang
chét... nén cin lam sach trudc khi phan tich béng
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Bang 2: Cac théng sé van hanh dau dé MS/MS

Thong s6 Gia tri
Rough Vac 1,63E° torr
Hight Vac 2,81 x 10-5 torr
MS1 100°C
MS2 100°C

Gas Temp 350°C

Gas Flow 9 L/phut
Capillary 400V
Chamber Current 1,89
Capillary Current 43 uA
Nebulizer 40 psi

HPLC-MS/MS dé€ trdnh nhiéu nén va lam bdn dau
do. St dung dung méi hitu co d€ chiét nhu acetoni-
trile (ACN) hay methanol (MeOH) loai dugc protein
nhung nhiéu tap chat it phin cuc ciing bi chiét theo.
Do AO ¢4 tinh base (cac gia tri pKala 9,8 va 10,7) nén
viéc stt dung cot trao d6i cation cho phép lam sach t6t
hon ¢t C18. Cén luu ¥ rang bén canh nhém amine
mang dién tich duong, phin tit AO con chiia cac vong
thom vi thé né c6 thé tuong tic véi cot trao dbi cation
bang hai loai lyc tinh dién va lyc phan tdn néu bé mét
vat liéu nén khong phén cuc, thi du nhu truong hgp
poly(styrene-co-divinylbenzene). Nhu véy, ban chit
vat liéu nén (trén d6 cé ghép nhém trao ddi cation
manh) c6 kha nang anh hudng dén hiéu suit thu héi.
Trong thi nghiém nay, hai loai c{t trao ddi cation
manh c6 cing dung lugng (1 meq/g) da dugc khao
sat, mot cOt cé nén silica va mot cdt nén polymer.

O giai doan gidi hdp dung méi MeOH c6 chtia NH3
dugc st dung d€ viia giam dién tich duong ctia AO
viia tang kha ning hoa tan AO va giam tuong tac véi
vat liéu nén theo lyc phan tin (néu cd). Trong phan
nay, chti yéu la khéo sat loai dung moéi va thé tich dung
moi ria gidi. Téc d¢ tai mau 1én cft va rita gidi dugc
gitt & mic 1 mL/phut ma khong khao sat d€ thay déi
do thé tich mad tai qua cot va thé tich dung dich rtia
gidi it, chi vai mL. Toan b¢ khao sat déu thuc hién trén
nén mad thyc thém chuin.

Khao sat dung mai chiét

AO tan t6t trong cac dung moéi phin cyc nén ching toi
tién hanh khao sat qua trinh ly trich ti 1 g maa thuc
thém chuén v6i cdc dung moi nhu MeOH va ACN c6
chta 0, 1, 5 va 10 % acetic acid (AA) nham tao moi
trudng acid d€ AO ton tai dang cation va dugc luu
gili t6t trén cdt SCX & giai doan sau.

Tham dinh phuong phap

Quy trinh phén tich sau khi t6i uu dugc thdm dinh
véi cac tiéu chi nhu gidi han phat hién (LOD), gidi han
dinh lugng (LOQ) trong cac nén maa thuc, khodng
tuyén tinh, anh hudng ctia nén maa, danh gia do lap
lai va d¢ tailap, d6 6n dinh ctia phuong phép theo thoi
gian.

KET QUA VA THAO LUAN

Xac dinh ion me

Quét phé dung dich chuén AO (dang mudi ctia HCI)
trong khoang m/z ti 100 < 300 & ché d¢ ion héa ESI
(+) cho khéi phé d6 véi sy xuét hién ctia ion me la
phén ti AO dugc proton héa [M+H] T, 268) c6 cuong
4o vugt troi.

Xac dinh thé phan manh (fragmentor)

Chon ion me c6 m/z = 268 (Hinh 2), cac thé phan
manh dugc khao sat trong khoang 50 <+ 180V sao cho
tin hiéu ion me cao. K&t qua cho thdy tang thé phin
manh gia ting tdc do di chuyén, ting lugng ion me
vao ddu do khoi phd (s6 liéu khong trinh bay & day);
tin hiéu ion me dat cuc dai trong khoang 100+150 V
va giam sau d6 do sy va cham véi cac phan tu khac
dan dén sy phan manh lam gidm tin hiéu ion me. Vi
thé, thé phan manh dugc cai dit  120V.

Xac dinh cacion dinh tinh va dinh lugng

DPé xac dinh cic ion con dung cho dinh tinh va dinh
lugng, tién hanh ban phé ion me m/z = 268 & cic muic
néang lugng va dép (CE) tit 10 + 50 eV. Hai ion c6
cuong do cao nht trong cic ion con la 147 va 252; va
cudng do 2 ion nay dat cuc dai khi CE = 30 eV. Ion
147 dugc lya chon lam ion dinh lugng va ion 252 lam
ion dinh tinh (Bang 3).

Khao sat kha nang luu giit va rita giai AO
khéi cdt chiét pha ran SCX

Dé€ c6 thé danh gia quy trinh chiét AO tit cac nén mau
khéc nhau (thit ga, da ga, TACN) bat budc cac dich
chiét phai dugc lam sach trudc khi tiém vao hé thong
HPLC-MS/MS. Vi thé viéc dau tién la phai dam béo
qua trinh bét giti va ria giai AO khoi cft SPE mang
tinh dinh lugng. 5 mL dung dich chiét tit miu tring
dugc thém chudn AO véinéng do 1 ppb dugc cho qua
cot trao d6i cation manh Strata@SCX (nén silica) sau
d6 rtra gidi baing MeOH chua thanh phian NHj thay
d6i dé tim ra dung dich rtia gidi t6i uu véi thé tich
dung dich rtia gidi ¢6 dinh 1a 6 mL. Két qua cho thdy
khi % NHj3 trong hé dung moi rtia gidi tdng thi hiéu
sudt thu hoi tang va dat cuc dai & 5% vdi hiéu suét thu
hoi trén 3 nén maa tii 83 | 102% (Hinh 3). Hiéu suit
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Bang 3: Cudng dd cac ion con véi cac ndng lugng ban pha khac nhau tai buéng va cham
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Hinh 2: Khéi phé d6 scan ctia AO & ché do ESI (+)
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thu hoi thip & ty 16 NH3 thép 1a do d6 kiém chua du
déhan ché tuong tac tinh dién trong khi ty 16 NH3 cao
(hay dung méi hitu co thdp) cé thé anh hudng téi kha
nang hoa tan AO vao dung dich rtra giai. Luu y, NH3
dam déc chi dat 25%, phén con lai 1a nuée.

Khao sat qud trinh lam sach mau trén cft trao ddi
cation c6 nén polymer c6 ciing dung lugng 1 meq/g
tuong tu nhu da lam véi cot Strata@SCX (nén sil-
ica) thi hiéu suét thu hoi gidm chi con vai % chiing
to tuong tac clia vét liéu polymer nén khong phén cuc
v6i vong benzene clia AO rat manh khién khong thé
rtia gidi dugc. Diéu nay cing hop ly khi so sanh véi
két qua clia cot MCX ctia Waters®. Oasis MCX ¢
nén la copolymer gitta monomer N-vinylpyrrolidone
phén cuc va divinylbenzene khong phan cuc, vi thé
han ché ding ké tuong tac khong phan cuc véi AO
nhd d6 cho hiéu suat thu hoi cao.

Khao sat thé tich rira giai

Thétich dung dich rua giai tdi thiéu can dugc xac dinh
détiét kiém hoa chét va gidm bt thoi gian c6 can maa
trudce khi hoa tan lai trong mét dung moi thich hgp
cho phén tich baing HPLC - MS/MS. Tién hanh raa
gidi 3 14n va phan tich riéng dung dich rtia giai & méi
lan. Két qua cho thdy AO van hién dién trong l4n rtra
tht 3 (Bang 4). Tuy nhién dé giam bét thoi gian théi
kho, chung t6i chi rta giai 2 1an d€ c6 hiéu suit thu
hoi ti 88,7 | 97,5%.

Khao sat dung méi chiét

MeOH va ACN dugc st dung ciing véi acetic acid d€
chiét AO ra khoi 3 nén mau da ga, thit ga va TACN.
Nong do acetic acid dugc khao sat tii 0 , 10%. Nhin
chung MeOH cho hiéu sudt thu hdi déu thdp hon khi
dung ACN & tét ca cac néng d¢ acid (Hinh 4). Bén
canh d6 ACN c6 kha nang két ttia protein t6t hon nén
dugc uu tién st dung d€ chiét AO. Hiéu sudt ctia cac
nén mad TACN, thit ga va da ga cao nhdt véi acetic
acid 1% trong ACN.

LOD va LOQ

Ap dung quy trinh chiét va lam sach & trén dé xac dinh
LOD va LOQ cuia phuong phap phén tich. Tién hanh
thém mot lugng chit chudn (néng do gin véi gia tri
LOD udc lugng) vao mai tring - maa khong phat
hién chét phén tich. Phén tich cdc maa thém chuin
dé, lam 6 14an song song, thu dugc chiéu cao tin hiéu
va nhiéu nén tuong tng. Tinh hé s6 S/N, lya chon
cac dung dich maa tring thém chudn cho ty 1¢ S/N
trong khoang 3 dén 10 dé€ xéc dinh LOD va LOQ. Két
qué ghi nhén dugc véi gia tri trung binh LOD = 0,06
ppb va LOQ = 0,20 ppb véi RSD < 10% so véi yéu
cau 1a 30% cho thdy phuong phéap c¢é d6 nhay rét cao
(Bang 5).

Khoang tuyén tinh

Thuc hién phan tich 8 dung dich chuin néng d¢ thay
déi tit 0,10 ppb - 500 ppb cho thdy dudng chudn c6
do tuyén tinh cao véi R%=0,9997 (Hinh 5).

Panh gia anh huéng ctia nén mau

Trong qud trinh xG Iy mau, cdc chit dong chiét co
trong nén mad sé c6 thé lam ting hodc gidm tin hiéu
ctia chit phéan tich. Néu dnh hudng ctia nén mau
khong dang ké thi c6 thé st dung dudng chudn pha
trong dung moi khi dinh lugng, ngugc lai thi phai tién
hanh xay dung dudng chuén trén méi nén méd. Cong
viéc nay sé lam mat thém thaoi gian. Viéc danh gid
anh hudng nén (matrix effect, ME %) dugc thuc hién
béng cach so sanh dudng chuén pha trong MeOH v6i
dudng chuén xay dung trén dich chiét cta cic mau
trdng ting v6i 3 nén mau khdo sét theo cong thitc dudi
day. Béng 6 cho thdy cdc gia tri |]ME%]| déu nho hon
7% nén xem nhu nén miu khong anh hudéng dang ké,
c6 thébd qua’.

ME % — (%—1>><100

Trong do:
alahé s6 goc dudng chudn trong nén mau
b 1a hé s6 géc dudng chuén trong dung moi

Do lap lai va d6 tai lap noi bo

Phén tich maa trdng thém chuén (1 ppb) trong 3 ngay,
moi ngay thuc hién 6 1dn cho méi nén maa. Dung
ANOVA dé danh gia d¢ lap lai va tdi 1lap ndi bo. Két
qua cho thdy phuong phap c6 d6 lap lai va tai lap cao,
dat tiéu chudn theo AOAC (Bang 7).

Panh gia hiéu suat thu héi

Tién hanh thém chit chuin ¢ ba miic néng d la mic
thép, trung binh va cao trong khodng néng d¢ lam
viéc (1, 5, va 10 ppb). TACN c6 hiéu suét hoi thip
hon 80%, c6 thé do nén mau phiic tap, nhung tét ca
xem nhu dat yéu cdu cia AOAC & ham lugng dudi 10
ppb (Bang 8).

D 6n dinh cia phuong phap

Dung biéu d6 kiém sodt d€ danh gia d6 6n dinh caa
phuong phap dong thoi cing danh gid dugc thai gian
lvu mad biang cich phan tich mad thém chuén &
nhiing moc thoi gian khac nhau. Tién hanh phan tich
cdc mad thém chuén ¢ ndng do 1 ppb trong cac mdc
thoi gian khac nhau: 30 phut sau khi thém chudn, 1
ngay, 3 ngay, 1 tudn, 2 tudn, 3 tudn, 4 tudn sau khi
thém chudn. Két qué cho thdy ca 4 nén maa déu dat
yéu cdu (Hinh 6). Khong c6 két qua nao ndm ngoai
gi6i han hanh dong. Khong c6 qua 2 két qua ndm gitia
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KHAO SAT DUNG MOI RUA GIAI

[y
I
o

102

Jury
o
o

83 84

0%

co
=]

Hiéu suit thu hdi (%)
e =]
= (==

[
=]

=]

ETACN ®ThitGa =DaGa

Hinh 3: Anh hudng ctia % NH3 trong MeOH trén hiéu suét thu hoi

Bang 4: Khao sat sé lan rira giai

$6 ln riia gidi (3mL/ldn) Hiéu sudt thu héi (%)
TACN Thit ga Da ga
Lan1 82,3 82,7 93,7
Lin2 e 60 39
Lin 3 3,9 3,1 2.9
~120 -
F\
5 100 39 89 98 84
E "a 100 3 85 7 “ 7 66
=
5 60 5 0
ERL p- I
E.m I I '
’ 0% 1% 5% 10%
%Aud AcmrIACN % Acid Acetic/MeOH
BTACN HThitGa =DaGa mTACN mThitGa =DaGa

Hinh 4: Khdo sat thanh phan dung méi chiét

Bang 5: Két qua LOD, LOQ cta phuong phap

Nén méu LOD (ug/kg) LOQ (ug/kg)
TACN 0,059 0,20
Daga 0,062 021
Thit ga 0,060 0,20
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Hinh 5: Dudng chuan cta AO
Bang 6: Anh huéng ciia nén mau (ME)
Nén miu DPuodng chuén R? ME (%)
Dung moi y = 2988x + 63,5 0,9997
TACN y = 2786x - 20,6 0,9994 -6,8
Da ga y =2953x + 29,5 0,9982 1,2
Thit ga y=2974x - 27,0 0,9989 -0,5
Bang 7: D6 tai lap va dé tai 13p néi bé
Nén miu Do 1ap lai (RSD%) Do tdi lap (RSD%)
TACN 1,6 2,1
Daga 1,5 1,5
Thit ga 1,7 1,9
giéi han hanh dong va gii han canh béo. Do d6, sau KE'T LUAN

khi thém chuén, thoi gian chd 30 phut 1a du d€ chuén
thAm vao mAd. 4 tuin sau khi thém chuén, cic mad
phén tich van dat dugc do 6n dinh vé hiéu sut.
Phén tich mau that

Ap dung quy trinh da t&i du dé phan tich cac mai thit
ga, da ga, va TACN luu hanh trén thi truong. 11 maa
thit ga va 59 mad thic an chin nudi. DEi v6i mau
thit phén thit va da ga dugc phan tich riéng dé€ xem
nguyén nhan nhiém AO di tit TACN hay do nhu¢ém
mau khi so ché ga. Da phat hién sy hién dién ctia chit
cdm trong mot s6 mau, chu yéu la thiic dn chan nudi,
rét it trong da ga va khong thdy trong thit ga, c6 thé s6
lugng mau thit ga géi téi co quan khong nhiéu so véi
TACN (Béang 9).

Nghién ctiu nay da dua ra dugc mot quy trinh phan
tich AO trong thiic an chin nuoi, thit ga va da ga bao
gom diéu kién van hanh thiét bi HPLC-MS/MS va quy
trinh chiét bing ACN chtia 1% HCOOH va lam sach
trén cOt trao d6i cation manh nén silica. Phuong phép
c6 khodng tuyén tinh rong (0,10 < 500 ppb) v6i hé s6
tuong quan R? > 0,998, gi6i han phat hién 14 0,06 ppb,
d0 lap lai, d¢ téi lap trén mau thuc cao (< 10%); hiéu
sudt thu hoéi trén nén mau thém chuin dat ti 77 +
99% va 6n dinh theo thoi gian. Dich chiét sau khi xt
ly bang cot SCX trén nén silica da loai khd sach tap nén
anh huoéng ctia nén mau khong dang ké, ké ca nhiing
mau phuic tap nhu TACN. So v6i cac cong bo trude
day quy trinh c6 d9 lap lai trén méu phén tich tuong
duong nhung c6 do nhay cao hon ding ké LOQ la
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Béng 8: Hiéu suat thu héi trén cac nén mau

Nén miu Hiéu suét thu hoi (%)
1 ppb 5 ppb 10 ppb Trung binh
TACN 79,9 76,1 76,0 77,3
Thit ga 85,1 93,3 92,0 90,1
Daga 101,1 98,9 96,7 98,9
Quy dinh cia AOAC’ 40-120 60-115 60-115
Bang 9: Két qua phan tich mau thiic an chan nuéi va da ga ¢6 chita AO
Mau Két qua % RSD
(ppb) (n=3)
TACN 1 .2 8,5
TACN 2 109 5,5
TACN 3 98 6,1
TACN 4 62 8,0
TACN 5 35 4,5
TACN 6 21 9,7
TACN 7 84 5,0
DG1 6,1 3,2

TACN: thiic 4n chan nudi; DG: da ga

0,2 ppb so véi 0,5 = 340 ppb©~8, dic biét d6i v6i nén
mau phc tap nhu thic dn chéin nu6i. Vi thé phuong
phép thich hgp d€ kiém soat chit cdm AO trong cong
nghiép chin nuoéi va thuc phdm. Quy trinh dugc 4p
dung thanh cong vao viéc phén tich 59 mau TACN va
11 mAu thit ga trén thi trudng.

LOI CAM ON

Nghién ctiu dugc tai trg boi Trudng Pai hoc Khoa hoc
Ty nhién, PHQG-HCM trong khuén khé Dé tai ma
s6 HH 2021-08.

DANH MUC CAC TU VIET TAT

SCX: Cot chiét cation manh (Strong cation ex-
changer)

MeOH: Methanol

ACN: Acetonitril

LOQ: Giéi han dinh lugng (Limit Of Quantitation)
LOD: Giéi han phét hién (Limit Of Detection)
SPE: Chiét pha ran (Solid Phase Extraction)

CE: Nang lugng ban pha (Collision Energy)

AF: Formic acid

TCA: Tricloroacetic acid

AA: Acetic acid

HPLC: Séc ky long hiéu nang cao (High Performance

Liquid Chromatography).
MS: Khéi phé (Mass Spectrometry).

GC: Sic ky khi (Gas Chromatography).
HPLC-MS/MS: Sic ky long hiéu nang cao ghép dau
do khéi phé 2 lan.

TACN: Thtic én chan nudi.

DKDBD: bj khong dam bao do.

AO: Auramine O

XUNG DOT LOI iCH
Cac tac gia dong y khong c6 bat ky xung dot lgi ich
nao lién quan dén céc két qua da céng bo.

PONG GOP CUA TAC GIA

Lé Thi Thu Trinh thyc hién cac thi nghiém, thu thap,
xt Iy cac dit liéu va gop phén viét ban thao.

Ho6 Thi Phudc viét ban théo.

Nguyén Anh Mai ddéng vai tro dinh hudéng, 1én ké
hoach nghién ctu.

Nguyén Phuc Thinh gép phin thido luan két qua
nghién ctiu, hoan chinh bai bao.

Lé Vin Duy gop phén viét ban thao.

Tran Thi Yén Nhi gép phén thdo luén cac két qua
nghién ctiu, hoan chinh bai bao.
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Auramine O quantitation in chicken meat and animal feedstuffs by
LC - MS/MS

Le Thi Thu Trinh""", Ho Thi Phuoc?, Nguyen Anh Mai2, Nguyen Phuc Thinh?, Le Van Duy?, Tran Thi Yen Nhi?

ABSTRACT
Auramine O is a dye on the list of prohibited substances for use in food and livestock (animal feed)

) * _ but is still widely used. The main objective of this study is to develop a LC-MS/MS method with high
Use your smartphone to scan this requirements of high sensitivity, accuracy and simple to provide the authorities with an effective
QR code and download this article tool to control the use of this banned substance. The target samples are animal feed, chicken meat,

and chicken skin. The samples were extracted by acetic acid 1% in ACN, and then the extracts
were cleaned up and concentrated using strong cation exchange catridges (with silica as support
material) before chromatographic analysis. The mobile phase was ammonium acetate 5 mM in
H,O with formic acid 0.1% in ACN. Under the optimized detection conditions, the linear range for
Auramine O was 0.10 = 500 ppb, and the linear correlation coefficients were found to be more than
0.998. The limit of quantification of Auramine O was 0.2 ppb. The recoveries of Auramine O ranged
from 77 <+ 99% with relative standard deviations (RSD) of 1.00 = 2.10%. This method is simple,
effective, sensitive, and suitable for determining and confirming Auramine O in animal feeds and
other food samples.

Key words: Auramine O, SPE, SCX, LC-MS/MS, feedstuffs, chicken meat
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	LOD và LOQ 
	Khoảng tuyến tính
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