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TOM TAT

Trong nghién ctru nay, tén du khang sinh tetracycline trong thyt duyc xic dinh bing phuong phép sac ki
léng hiéu nang cao (HPLC) vén quy trinh xir y miu QUEChERS. Két qua cho thiy, néu ap dung quy inh
nay sé giam thén gian xir ly mau mot cach dang ké, tir 7 gio xudng con 4 gidr cho loat phan tich ddng thon 10
mau. Gidi han phat hién LOD va giét han dinh lugng LOQ thap, ndm trong gi¢i han phat hien theo TCVN
8748:2011. Khodng tuyén tinh va dubng chuan cho hé s6 twong quan cao Re- 0,998, dg churm, d¢ dung, do
1ap lar ANOVA, do t4i 13p t6t, hi¢u suit thu hdi dat 87,65% cho thdy HPLC phit hop dé phan tich ten'ac)'Chnﬁ
trong thit. Mau thyt heo, thit bd va thit ga duoc thu mua tai 10 cho trén dja ban thanh phé Hé Chi Minh dé
x4c dinh tdn du tetracycline trong thit. Két qua cho thay, phat hién tén du tetracyclhine trong tit ca cac loal
thit v6i ti lé duong tinh & heo, bd va g lin luot 1a 60%, 38% va 41.33%. Tuy nhién, s mau vwot qua gi61 han
cho phép ciia B Y t& khong déng ké, c6 1,33% mau thit heo dwong tinh vuot giéi han cho phép cia BS Y té.

Tirkhéa: Tetracychne, HPLC, (on dir khang sinh.

1. BAT VAN BE

& Viet Nam thuong sir dung khang sinh dé
phéng vA tr1 bénh cho gia stic nén tinh trang ton du
khang sinh trong thit va sta la phd bién. Diéu tra
tinh hinh sir dung khang sinh trong chin nudj heo
quy mé h¢ gia dinh tai tinh Thai Binh d cho thay
kién thirc, thai do va thuc hanh thue t€ lién quan téi
tinh trang str dung khang sinh trong chan nuéi heo,
g4 cita ngudi chan nuér 1a con han ché. Sy lya chon
loai khang sinh, quyét dinh vé liéu luong khang sinh
va thoi gian ngimg thudc chi yéu dya trén kinh
nghiém ctia nguoi chan nudi, chiém ty 1¢ tuong img
1a 68,3%, 35,0% va 60,0%. Tinh trang toén du khéang
sinh vugt qua nguong cho phép van con xay ra (7].

Trong tdng s6 80 mau thit heo va 70 mau thit ga
duoc thu thap & thanh phé Hé Chi Minh (TP. HCM)
trong 4 thang cuét nam 2015 dé kiém tra du luong
mot s6 khang sinh. Két qua cho thay tinh hinh tén du
khang sinh con vuot ngudng gi6i han cho phép [10].

Tetracycline 1a mot loai khing sinh phé rong, ¢6
tic dyng véi nhiéu vi khuan gram am () va gram
duong (), dugc san xudt boi mot loai vi khuan.
Thudc c6 kha nang g4n vao va trc ché nibosom cta vi
khuan. Do d6, tetracycline ngan can qué trinh gin

! Trudmg Pai hoc Céng nghé TP. Hbé Chi Minh (HUTECH)
?Truong Dai hoe Qudc 1é Héng Bang

aminoacyl t — RNA, Jam tic ché tong hop protein lam
vi khudn khong thé sinh truéng va phat trién.

Viéc b6 sung khang sinh véi liéu luong thap gitp
cai thién vé khéi luong vat nuoi, gidm luong thie dn
cho vét nudi, gitp vat nudi chéng lai benh tat. Tuy
nhién, theo PGS.TS. Ngé Tién Hién, Hoi Khoa hoc va
Céng nghé luong thuc, thuc phdm Viét Nam, viéc sit
dung khéng sinh khéng hop ly hoic sai nguyén tic
trong chan nuéi vA nudi trong thiy san da gay hién
tuong khing khang sinh. Mét khéc, tén du thude
trong sin pham dong vat gay anh hudng xdu dén sic
khoe cong déng, mbi truong cang nhu hiéu qué didu
try bénh [1]. Chinh vi véy, d€ tang cuong kiém sodt
du Juong thudc, cc nudc phat trién da c6 nhimg quy
dinh rdt chit ché va kiém soat nghiém ngat. Ngay
22/12/2009 EU da ban hanh Quyét dinh s 37/2010
thay cho Quyét dinh s¢ 2377/90 EC quy dinh giéi
han tén du thudc thi y cho phép trong
san phim dong vat [8). Trong nghién ciu ndy,
tetracycline trong thit dong vat dwoc khao sat tai mot
6 cho trén dia ban thanh phd Hé Chi Minh, gitp
hiéu r6 thyc trang tén du khang sinh tetracycline.

TCVN 8748:2011 da quy dinh vé viéc x4c dinh
tetracycline trong thit va san phdm thit bing phuong
phap sc ki 1ong hiéu nang cao (High Performance
Liquid Chromatography - HPLC) [3]. Tuy nhién, quy
trinh xir ly mau ton kha nhiéu thov gian. Do do,
nghién ctu nay sit dung phuong phap xir Iy mau
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QuEChERS (Quick, Easy, Cheap, Effective, Rugged,
Safe), nhim nang cao hi¢u qua phan tich mau.

Ky thuat QuEChERS hién nay 1a co s& cho cac
phuong phap thir dwoc thira nhan rong rdi trén thé
giéi nhe AOAC 2010 (2001.07), EN 15662 va dang
duge cac phong thi nghiém hién dai & Vigt Nam 4p
dung.

2. NGUYEN VAT LIEU VA PHUDNE PHAP NGHIEN CUU

2.1. Nguyen vat lieu

Thit heo, thit bo va thit ga dugc thu mua tai 10
cho trén dia ban TP. HCM.

Chat chuin tetracycline sdn xuat boi Cong ty
Sigma. Céc héa chat Acetonitrile (ACN) grade
HPLC, Methanol (MeOH) for analysis > 99%,
CH,COONa 99%, MgSO, 99%, Na,HPO, khan 99,5%,
KH,PO, khan 99,5%, CH,COOH 99,5%, Triplex III
Na,EDTA.2H,0 99%, H,C,0, khan 99,5%, TFA (Axit
Trifluoroacetic) 98%, axit citric 99% do Merck san
xuat. C18 va PSA do cdng ty Agilent cung cép.

Chat chudn géc tetracycline 1000 mg/L pha
trong MeOH duoc bdo quan & 5°C, dung trong chai
sam mau, bén trong 6 thang. Day chat chudn 20-500
ug/L duoc pha trong pha déng (10 mM TFA/MeOH
5%).

2.2, Quy trinh xt Iy mau

Can 5 g miu cho vao éng nghiém 50 mL, thém 5
mL nuéc cit, 15 mL CH,;COOH 1%/acetonitrile.
Vortex 1 phut, siéu am nhu khio sat & muc 2.3.1.
Thém 2,0 g MgSO, khan, 1,2 g¢ CH;COONa vao, lic
manh 1 phat, vortex 5 phit. Ly tam 3500 vong/10
phat, 10°C. Hat 50 mL dung dich cho vao éng
nghiém chira sdn PSA, C18 nhu khao sat & muc 2.3.2
va 0,5 g MgSO, khan. Vortex 2 phut va ly tam 3500
véng/phtt trong 5 phat & 10°C. Ly toan bé dich
chiét théi kho bang khi N, & 40°C. Hoa tan mau béng
1 mL pha déng (10 mM axit TFA/MeOH 5%). Loc roi
tién hanh HPLC/PDA.

2.3. Téi wu hda quy trinh xir Iy méu
2.3.1. Khao sdt thos gian siéu 4m

Thém chat chuin tetracychne 100 pg/L vio
mau, tién hanh x{ Iy mau theo quy trinh 2.2. Khio
sat thoi gian siéu am 5, 10, 20, 30, 40 phit. Panh gia
két qua khao st dua theo higu suat thu héi.

2.3.2. Khao st luong PSAvi C18

Thém chat chuan tetracycline 100 pg/L vao mau,
tién hanh xtr 1y mau theo quy trinh 2.2. Khao sat luong

PSA va C18 theo bang 1. Panh gia két qua khao sat
dya theo hiéu suat thu hoi.

Bang 1. Bang khdo sit hrong PSA va C18

Kihieumiu | PSA (g) | C18 (g)
1 0,1 0,1
2 02 0,2
3 04 0,4
4 0.6 0,6
5 0.8 0,8

Mau d6i chimg: thyc hién theo TCVN 8748:2011.

2.4, Thidm dinh quy trinh phén tich tetracycline
béng HPLC

Khio sat cac thong s6 giéi han phat hién LOD,
gi6i han dinh luong LOQ, xiy dyng khoang tuyén
tinh tr 0-500 ppb, xay dung duéng chuin tir 20-400
ppb, xac dinh dé ding, 46 chum, d¢ lap lai, dé tai lap
va hiéu suét thu hdi ctia phuong phap theo AOAC
2013 12].

D¢ duing cia phuong phap 1a chi mic do gin
nhau gitra gia tri trung binh cta két qua thir nghiém
va gi4 tr1 thuc hoac gi4 tri duoc chap nhan la dung.
Do ding dat yéu cau khi IF < F_, va gié trj nay duoc
tinh to4n bing phin mém Excel 2016 — Anova: Single
Factor.

D6 chum chi mirc 43 dao dong ciia cac két qua
thir nghiém déc lap quanh tri gia trung binh. D¢
chym bao gdm ¢4 1ap lai ANOVA Sp va 4o tai lap R,
duoc tinh toan theo cong thie (1) va (2) [12].

{M
n + MS\W (l)

_5gx100
% 4X:)/2

Sa=
@

D6 chum duroc biéu th bing d6 léch chudn (SD)
va d¢ lech chudn tuong d6i (RSD%) va duoc tinh
bing cong thic (3) va (4):

sp= (Rl ®
1

RSD% = 22 x 100 @
Hiéu suat thu héi (H9%) duoc tinh toan theo
cong thire (5):

Hese té

H% = X 100 )

Hig thuyet
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2.5. Diéu kién van hanh HPLC

Cot: Agilent C185 pm (250 mmxd.6 mm) +
cot bao vé.

Téc do dong: 1,5 mL/phat.

Nhiet do cot: 30°C.

Thé tich tém mau: 20pL.

Déu do PDA: buéc séng 350 nm.

Pha dong: gradient ndng do (TFA 10 mM,
Methanol, Acetonitrile} theo bang 2.

Bang 2. Ch trinh gradient néng do
Thoigian | % TFA % %
(phut) thanol

10mM | Mel Acetonitrile
0 95 1 4
[ 75 70 6 24
135 65 7 28
18 95 1 4

2.6. Khdo sit tén du khang sinh tetracycline
trong thit & mét s6 che tén dia ban
TP. HCM

Mau thit duge thu mua & 10 chg trén dia ban TP.
HCM véi quy trinh ldy mu va bao quan mau thuc
hién theo huomg dan QCVN 01 04:
2009/BNNPTNT [4]. Méi che thu mua 5 méu thit
heo, 5 mdu thit bo va 5 miu thit ga. Sau do, miu
duge xay nhuyén vA tién hanh phan tich theo quy
trinh da dugc khao sat.

3. KET QUA VA THAO LUAN

3.1. T6i wu héa quy trinh xit Iy mau

3.1.1. Thoi giap siéu dm

Két qua khao sét théi gian siéu am dugc the hien
¢ hinh 1. Théi gian siéu am tang tir 10-20 phat thi
hiéu sudt thu héi ting tir 61,76-87,05%, tang 25,29%.
Diéu nay cho thdy, siéu 4m nang cao hiéu qua tach
chiét tetracycline ra khéi nén mau. Song siéu am
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Hinh 1. Két qué khio sat thoi gian siéu am
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gitip chal phan tich hoa tan tat hon vao dung m?l-
Tuy nhién, néu tiép tyc ting thér gian sieu i, lu?u
suat bt ddu giam vi tetracycline la chit kém ben
nhigt, s6ng sieu am lam tang nhiét dp dung moi tach
chiét nén 14m chét phan tich bj phan hiy. Bén ca-nh
46, néu siéu am trong thoi gian dai, séng sieu am
cing lam cit dirt cic mach lién kél cia letracyCUneJ,
lam giam hiéu suét thu hdi con 72,25%. Do do, <8
dinh 20 phit sién am cho qua tinh tach chiét
tetracycline trong mau thit.

3.1.2. Lupng PSA vd C18

Két qua khao sat lugng PSA va C18 trong qua
trinh 1am sach mau duge thé hign & hinb 2. Khi tang
lrong PSA va C18 tir 0,1-0,4 g thi huéu sudt thu hdi
tang tir 57,50-86,49%. PSA va C18 la nhimg chét ding
dé lam sach axit béo, axit hiu co, dwong,... giip
giam anh hudng cta nén méu, dung dich phéan tich
sach hon nén tang duoc tudr tho cua cot sac ki 19). Vi
vay, hiéu sudt thu héi chat phan tich tang khi luong
PSA va C18 tang. Tuy nhén, néu tiép tuc tang luong
héba chdt nay thi hiéu suat thu héi c6 gidm mot luong
khong dang ké. Tetracycline ciing bi hap phu béi
C18 nén can sir dung mot luong vira du dé tranh lam
gidm hiéu suat thu héi chat phan tich. Sir dung ¢6
dinh 0,4 g PSA va 0,4 g C18 @é thuc hién qué trinh
lam sach méu.

Béng thoi, miu do1 chimg duoc thyc hién theo
TCVN 8748:2011 thu duoc hiéu suat thu hdi dat
89,21%, chénh léch khong ding ké so voi phuong
phap sir dyng QuECHhERS dé xir ly miu (khodng
87%). Tuy nhién, quy trinh xir ly mau qué phic tap,
sir dung nhiéu héa chat, tén nhiéu thoi gian gay anh
huéng dén chat luong phan tich miu. Do d6, viéc sir
dung QUECHERS la phuong phap méi giip nang cao
hiéu qua phan tich tetracycline trong thit.

P st tha i 34)

K méa mia

Hinh 2. K&t qua khio sit luoug PSA va C18
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32. Thdm @inh phwong phép phan tich
tetracycline bing HPLC

3.2.1. Gidi han phét hién vé gior han dinh luong

Trong nghién ciru nay, giér han phat hién LOD
va gi6i han dinh lugng LOQ dugpc xac dinh dya trén
gia tri S/N bing cach tén hanh phan tich lap lai 6 lan
mau thir. K&t qua thuc nghiém thu duoc cho thdy,
LOD va LOQ ldn luot 12 20 pg/kg va 50 pg/kg. Cac
gia trj S/N déu trong khoang tir 3-10 d&i véi gia tri
LOD va cao hon 10 déi véi gia tn LOQ nén ca hai

gia tri nay déu c6 do tin ciy cao va dat yéu cau AOAC
2013 {2, 11},

3.2.2. Khodng tuyén tinh va duong chudn

Xay dyng dé thi bi€u thi khoang tuyén tinh gitra
ti lé dién tich peak sAc ki (Sreacyenne) V6i ndng dé chat
phan tich tuong img. Két qua thu dugc thé hién
trong bang 3 va hinh 3.
Béng 3. Kho4ng tuyén tinh va dwong chusn ctia

tetracycline

C (ue/L) [20] 50 [100]200] 300 | 400 [ 500 |
Srameveine_|291| 763 [1653[3384] 4987 ] 6617[8217]

oo ¥= 16625 - 16,13
RO 0.9995
00
3
13
g o
5
200
o T T T T
° 1 00 300 00 %0

Néag dé remcyline (it

Hinh 3. Khoang tuyén tinh cda tetracycline

AOAC 2013 cho phép khodng tuyén tinh va duéng
chuan cé hé sé twong quan R% 0,99 [2, 11]. Trong
nghién ctru ndy, duémg chuin duoc xdy dyng dua trén
khoang tuyén tinh véi 6 diém tir 20400 pg/L. Duong
chuin ¢é d¢ tuyén tinh cao véi hé sd trong quan R? =
0,9997, 46 chéch chudn At khéng vuot qua + 15%, dat
yéu cau theo AOAC 2013 nhtr thé hién & hinh 4.

y=1671x-31 40,
R=0.9997

4500

Diéa neh peak

1se5

200 30
Nowg 0 tetsacylue (1g/L)

Hinh 4. Pudmg chuin cla tetracycline

323 Po chum, do ding, do Jap lai va do tdr lap
ctia phuong phap

o 100

Thyc hién phan tich 6 lan lap lai cAc méau thém
chuan cé ndng dé 100, 200, 300 pg/L dé danh gia do
chum (%RSD), do dung (F), do lap lai ANOVA (Sp)
va do tai lap (R) cta phuong phéap. Két qu thu diroc
& bang 4.

Bang 4. D) chum, do ding, do lp lai va do t4i lap ciia ph hé
Néng d6 (ug/L) | %RSD ngay 1 | $RSD ngay 2 F Foy Y R
100 4,63 2,52 0,17 4,96 2,96 3,60
200 133 | 168 0,37 4,96 244 147
300 316 | 264 1,02 496 2,91 1,14

Theo bang 4, gia tn F < F,; %RSD, Sy va R
khéng vuot qua = 5%, dat yéu cdu theo AOAC 2013
[2, 11). Do dé, phuong phap sir dung trong nghién
clu ndy c6 do tin cay cao.

3.2.4. Hiéu suat thu hor

Két qua khao st cho théy hiéu sudt thu héi cia
tetracycline dat 87,65%, dap img yéu ciu theo AOAC
2013 (2]. Piéu nay cho thiy, QUEChERS 4 phuong
phap phu hop cé thé thay thé viéc sir dung dung dich
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dem Mcllvaine-EDTA d€ tach chiét va cot SPE dé
1am tinh sach mau phan tich.

3.3, Tinh hinh tén du khiog sinh tetracycline
trong thit & moét sd chg trén dia ban
TP. HCM

Két qua khao sat tdn du khang sinh trén 50 mau
thit heo, 50 mau thit bo va 50 méu thit ga dugc thu
mua & 10 cho trén dia ban TP, HCM duge thé hién &
hinh 5.

101



KHOA HOC CONG NGk

e

Thitga )
Am tinh
[ Db i
giti ban cho phep
Thit by . Drong tizh voot
Q11 Ban cho phép

4000

Thit beo
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Hinh 5. Tinh hinh tdn dv khéng sinh tetracycline
trong thit trén dia ban TP. HCM

‘Theo hioh 5, khang sinh tetracycline trong thit
déu duong tinh trén ba loam thit heo,
thit bo va thit ga duge khéo sat. Tén du trong thit heo
chiém 4 lé phét hién cao nhat voi 60%, trong d6 ¢
1,33% méu duong tinh vuot gi61 han cho phép ciia By
Y t&, 2013 (quy dnh mirc giéi han toi da cho phép
trong san phim thit heo, thit bo va thut ga 1a 200
ug/kg) [5]. Trong 1,33% d6, 1 miu c6 su chénh lech
kha cao so véi giéi han cho phép (trén 1000 pg/kg).
Trong thit bd, c6 62% am tinh, 38% dwong tinh va
khong c6 mau nao vuot giéi han cho phép. Trong thit
g4, 6 58,67% am tinh, con la1 14 mAu duong tinh dudi
giéi han cho phép. Qua dé cho thdy, viéc sir dung
tetracycline né1 néng va khang sinh né1 chung cho
vat nud1 & cac trang trai, ho chan nubi da co phan
chdp hanh quy trinh stt dung thudc ciia nha sin xuat
hom.

So véi bdo cdo théng ké ciia Chi cuc Thi y TP.
HCM trong nam 2015, i lé vurot gié1 han cho phép
cla Bo Y t€ déi véi tetracycline trong thit heo c6
phan gidm dang ké, gidm tir 23,27% xuéng con 1,33%
trong nghién ctu nay. Day 14 thay déi tich cyc cho
thay ngudi chan nuér cé ¥ thic hon trong viée ding
khéng sinh so véi trurdc day [6).

4. KET LUAN

Ap dung quy trinh x1r Iy mau bang phuong phap
QuEChERS guip ning cao hiéu qua phan tich
tetracycline trong thit. Ding séng siéu 4m 20 phut
hd tro viéc chiét tach chat phan tich va thay thé cot
chiét pha rén SPE bang 0,4 g PSA va 0,4 g C18 gitp
giam thon gian phan tich mau mot cach dang ké, tir 7
git xuéng con 4 gio' cho loat phan tich déng thin
10 mau. Gitr han phat hien LOD = 20 pg/kg va giti
han dinh fwvong LOQ = 50 pg/kg, khoang tuyén tinh

102

va dudng chuin cho hé sé tuong quan cao R®> 0'9:9’
céc gia tri thdm dinh phuong phap déu dat yéu cau
theo AOAC 2013. Diéu ndy cho thiy, &p dung
QuECKERS v4 HPLC 13 phi hop dé phan tich
tetracycline trong thit.

S6 ligu khéo sat tén du khang sinh tetracycline
trong thit & 10 cho trén dia ban TP, HCM c6 chuyén
bién tich cye hon so véi nam 2015, mic dit ¢6 phat
hién tén du nhung f lé vugt gi6i han cho phép cia
B6 Y té thap.
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APPLYING A MODIFIED QuEChERS METHOD IN USING HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY FOR DETERMINATION OF TETRACYCLINE RESIDUES IN MEATS SELLING
IN SOME MARKETS OF HO CHI MINH CITY

Nguyen Thi Lan Anh', Du Thanh Vu?, Nguyen Tran Xuan Phuong?®
'Ho Chi Minh City University of Technology (HUTECH)

?Hong Bang International University

Summary

In this study, tetracycline residues in meat were determined by high-performance liquid chromatography
(HPLC) with QuEChERS sample processing. The results showed that, if applying this procedure will
significantly reduce sample processing time, from 7 hours to 4 hours for a series of simultaneous analysis of
10 samples. LOD of this research was similar LOD of TCVN 8748:2011. The linear range and the caltbration
curve had the high correlation coefficient with R? = 0,9998, RSD of 87.65%. Therefor, HPLC is suitable for
determination of tetracycline residues meat. Pork, cows and chickens meat samples were collected from 10
local markets 1n HCM city for determinatlon of tetracycline residues in meat. The results showed that
Tetracychne residues are detected n all kinds of meat samples gathered with 60%, 38% and 41.33% for pork,
cows and chickens, respectively. We found 1,33% pork meat samples having the tetracycline residues
passed the unacceptable threshold of antibiohc-residue levels while the rests are at lower its threshold.
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DINH CHINH

Tap chi Néng nghiép va Phat trién nong thén, s6 2 (s6 353), ky 2 thang 01 nam 2019, trang 139 -
148 c6 ding bai bao “Thyc trang v4 gidi phap phat trién c4c mo hinh sinh ké bén vimg tai lvu vire
song Pa” téc gid: Trinh Hai Van, Trén Van Cha, Pham Minh Toai, Cao Quéc An (Trudng Dai hoc
am nghiép). Trong qué trinh soan thio do so xudt d viét thi€u 161 cam on trong bai béo, nay xin
dugc bé sung nhu sau: Tip thé tic gia cam on Chuong trinh Tay Béc, Van phong Chuong trinh
Tay Bic d4 cdp kinh phi cho dé ta1 “Nghién ctru xdy dyng cic mé hinh phét trién bén vimg luu
wire song D4” Ma s KHCN-TB.22C/13-18. Cam on cac co quan chic ning va ngudi dan & cic
tinh thudc luu vue song Da da gidp do va hop téc dé thu thap dir héu cho bai béo nay.
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