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TOM TAT

Dt vin dé: Viéc kiém sodt cdc khdng sinh dang bi lam dung trong ndng nghiép, ddc biét
trén gia cam la hét sic can thiét. Muc tiéu nghién cieu: Xay dung, tham dinh quy trinh dinh lwong
dong thoi sulfaguinoxalin, sulfamethoxazol, sulfathiazol, trimethoprim trong mau thit ga bdng LC-
MS/MS theo hwéng dan ciia AOAC, EC; iing dung phdn tich dw lwong khang sinh trong mau thit ga
tgi tinh Kién Giang. Péi twong va phwong phdp ‘nghién ciru: chdt chudn sulfaquinoxalin,
sulfamethoxazol, sulfathiazol, trimethoprim va cac mau thit ga thu thgp tai tinh Kién Giang, xay
dung quy trinh dinh luong b&ngphu’(fngphdp sac ky léng ghép khai phé hai lan (LC-MS/MS). Keét
qud: cac thong sé khai phé phu hop dé xdc dinh ion me va ion phan manh cia sulfaquinoxalin
(301/92), sulfamethoxazol (254/92), sulfathiazol (256/156), trimethoprim (291/123). Théng sé sdc
ky phu hop: cgt Poroshell 120 Phenyl-Hexyl (4,6x150 mm, 2,7 um), chwong trinh rua giai gradient,
thé tich va thoi gian tiém mdu la 10 uL va 13 phit. Phuong phdp dwoc tham dinh véi d@é thu hoi
(87,9—102,3%) va chinh xac (RSD < 8,5%) tat, khodng tuyén tinh lan Lot 1a 5-200 ppb va 2,5-100
ppb (r?>0,99), gi& tri LOD va LOQ lan luot 12 0, 0625-0,125 ppb va 0,125-0,25 ppb, tuong g cho
cac sulfonamid va trimethoprim. Két qua kiém 9 mdu thit ga thi trieong chuea phat hién dur lwong
khang sinh. Két lugn: da phat trién quy trinh phan tich cé tinh chon loc, chinh xac, tin cdy cao dé
dinh lwong dong thoi 4 khang sinh sulfaquinoxalin, sulfamethoxazol, sulfathiazol, trimethoprim trén
mau thjt gia cam vdi két qua tham dinh dat yéu cau, két qua iing dung quy trinh trén mdu th; frieong
chiea phat hién dw lwong khang sinh.

Tir khoa: Sulfonamid, trimethoprim, LC-MS/MS, gia cam.

ABSTRACT

SIMULTANEOUS DETERMINATION OF SULFAQUINOXALINE,
SULFAMETHOXAZOLE, SULFATHIAZOLE
AND TRIMETHOPRIM ANTIBIOTIC RESIDUES FREQUENTLY
USED IN POULTRY MEAT BY LC-MS/MS

Lam Dai Duong?, Pham Doan Vi?, Do Chau Minh Vinh Tho'*

1. Can Tho University of Medicine and Pharmacy

2. Tay Do University

Background: The control of antibiotics that are being abused in agriculture, especially in
poultry, is essential. Objectives: To develop and validate a procedure for simultaneous quantitative
analaysis of sulfaquinoxaline, sulfamethoxazole, sulfathiazole, trimethoprim in chicken samples by
LC-MS/MS according to AOAC, EC guidelines; procedure application for chicken samples in Kien
Giang province. Materials and methods: Sulfaquinoxaline, sulfamethoxazole, sulfathiazole,
trimethoprim standard substances and chicken samples collected in Kien Giang province, develop
determination procedure using LC-MS/MS method. Results: The suitable mass spectrometry
parameters to quantify the parent/fragment ion of sulfaquinoxaline (301/92), sulfamethoxazole
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(254/92), sulfathiazole (256/156), trimethoprim (291/123). Suitable chromatographic parameters:
Poroshell 120 Phenyl-Hexyl column (4.6x150 mm, 2.7 um), gradient elution program, sample
injection volume and time of 10 pL and 13 minutes, respectively. The method was validated with a
good accuracy (87.9-102.3%) and precision (RSD < 8.5%), the linear range of 5-200 ppb and 2.5—
100 ppb (r>>0.99), LOD and LOQ values were 0.0625-0.125 ppb and 0.125-0.25 ppb for
sulfonamides and trimethoprim, respectively. The application results on 9 chicken samples have not
detect antibiotic residues. Conclusion: Developed a selective, accurate, and highly reliable
analytical procedure for the simultaneous determination of 4 antibiotics sulfaquinoxaline,
sulfamethoxazole, sulfathiazole, trimethoprim on poultry meat samples with satisfactory validation
results, the application results on market samples have not detected antibiotic residues.
Keywords: Sulfonamide, trimethoprim, LC-MS/MS, poultry.

I. PAT VAN PE

Khéng sinh khong nhitng 1a cdng cu hiéu qua trong viéc diéu tri cac bénh nhiém
khuan cho con ngudi ma hién nay con duoc str dung trong ndng nghiép véi nhiéu muc dich
khéc nhau. Két qua mot s6 nghién ctru da cong bd cho thay hién tuong lam dung khang sinh
trong chan nudi, dac biét 1a trén gia cam nhu: ty 1¢ khang sinh trén mdi kg thirc an chin nudi
cho ga tai Viét Nam 1a 25,7 mg [10], hay lugng khang sinh sir dung tinh trén dau gia cam
cao gap 6 lan mot s6 nudc Chau Au. Bac biét, sulfonamid/trimethoprim la mét trong nhing
khang sinh duoc su dung nhiéu nhat (2,78 mg/tuan/con) [9]. Mdt trong nhitng h¢ luy cua
van dé nay la sy dé khang khang sinh, minh ching qua két qua nghién cuu ty 1€ dé khang
trén 202 chung Campylobacter phan lap tir 343 trang trai chan nu6i gia cam & Bong bang

song Ctru Long di véi khang sinh sulfamethoxazol-trimethoprim 1én dén 99% [8]. Vi vay,
viéc kiém soat du lwong khang sinh sir dung cho gia cam 1a van dé hét sirc cip béach. Hién
nay, k¥ thuat sac ky long khéi phd hai 1an (LC-MS/MS) véi wu diém vé do nhay, tinh chinh
XAc va tin cay cao dang dwoc 4p dung dé phat trién phuong phap phan tich cac khang sinh
trén nén mau thit [1], [4], [5]. Tuy nhién, cn thiét xay dyng mot quy trinh xur ly cai tién
dam bao tinh hiéu qua, tlet kiém, an toan gilp phan tich d6ng thoi ca khang sinh sulfonamid
va trimethoprim trén nén mau gia cam. Vi vay, dé tai nghién ctru dugc thyc hién nham myc
tiéu xay dung, thim dinh quy trinh dinh luong dong thoi du lwong sulfaquinoxalin,
sulfamethoxazol, sulfathiazol, trimethoprim c6 trong mau thit ga bang phuong phap LC-
MS/MS theo huéng dan caa AOAC, EC va ung dung quy trinh trén mau thit ga thu thap
tai tinh Kién Giang.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Péi twong nghién ciru: Bon khang sinh nhom sulfathiazol (STZ), sulfamethoxazol
(SMX), sulfaquinoxalin (SQX) va trimethoprim (TMP). Mau hdn hop chuan caa 4 loai
khang sinh. Mau tring: mau thit ga khéng chira 4 khang sinh trén. Mau thir: 9 mau thit ga
dugc mé hoa tir TG1 dén TG9 mua ngau nhién tai cac siéu thi trén dia ban tinh Kién Giang.

Trang thiét bi, hoa chat: Hé thong sic ky long WATERS ACQUITY UPLC H-
Class system, dau do khéi phd ba lan ta cuc cua Waters (Xevo TQD), can phan tich ABT
220-5DM, bé siéu &m Wisd WUC-D22H, ta lanh sdu Sanyo MDF-236, may do pH Consort
C1020, méay Vortex VM-10 DAIHAN Scientific, may li tam Hitech, may khudy tir IKAC-
MAG HS 10, miy ¢6 khi nito OA-HEAT™. Chit chuan STZ, SQX do cang ty TRC
(Canada) cung cap va SMX, TMP do Vién Kiém nghiém thuéc Thanh phé H6 Chi Minh
cung cap véi do tinh khiét trén 96%.

Dung mo6i: Methanol (MeOH), acetonitril (ACN), axit formic (AF), isopropanol
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(ISP) dat tiéu chuan HPLC gradient, nuéc ct dat tiéu chuan MS cua Merck, Dtc. Céac hoa
chat NaCl khan, Na;SO4 khan MgSO4 khan dat tiéu chuan tinh khiét diing cho séc ky.

Chuan bi miu: Dung dich hdn hop chuan lam viéc: pha dung dich chuan gbc cua
ting chat phan tich trong dung moi MeOH véi ndng d6 400 ppm, tir dung dich chuan gdc
thuc hi¢n pha loang bang hdn ‘hop dung mdi ACN:AF pH 3 (10:90) dé thu duoc dung dich
hén hop chuan 1am viéc co nong do tir 2,5-100 ppb doi véi TMP va 5-200 ppb ddi véi 3
khang sinh STZ, SMX, SQX dé tién hanh thuc hién phét trién va thim dinh phuong phap
phan tich. Mau tréng: mau thit ga khdng chtra céc khang sinh can phan tich STZ, SMX, SQX,
TMP. Mau thir gia 1ap: mau hdn hop chuan cia 4 khang sinh phan tich dwoc thém vao mau
trang voi ndng do thich hop dé xay dung va tham dinh phuong phép.

Phuwong phap nghién citu: Khdo sdt diéu kién khéi phé téi wu: Hon hop chuan STZ,
SMX, SQX, TMP duoc pha trong hdn hop dung méi ACN:AF pH 3 (10:90) dén nong do
khoang 200 ppb va bom truc tiép vao hé théng khdi phé Xevo TQD, st dung ché do auto
tune trong phan mém Masslynx 4.1 dé xac dinh thong s khdi phd ban dau, sau do tién hanh
t6i uu hoa diéu kién khdi phd bang ché do tune tay (manual tune) dé thu duoc ion phan tir
ban dau va cac ion phan manh dic trung ¢ ché d6 MRM (multi-reaction montoring) c6
cuong do tin hiéu tdi wu cua céc khang sinh can phan tich véi cac thdng sb khéi phd can
khao sat: kiéu ion héa (ES*/ES"), thé mao quan, thé cone, téc do dong khi phun (source gas
flow), nhiét ¢ budng ion hda, nhiét do khi bay hoi (desolvation temp), tbc d6 dong khi bay
hoi (desolvation gas flow), ning luong va dap (collision energy). Khdo sdt diéu kién sdc ky
thich hop: dua vao ciu tric héa hoc cua chat phan tich, ki thuat sic ky pha dao duoc ap
dung véi hé dung méi phan cuc bao gom acetonitril, methanol, nuéc ¢ hoic khong cé diéu
chinh pH bang axit formic & cac mirc pH khac nhau dé khao sat diéu kién sac ky toi uvu phan
tich d6ng thoi 4 khang sinh trong mau thir gia lap. Khdo sat quy trinh chiét thich hop va
tham dinh phirong phdp: duoc thuc hién sau khi khao sat diéu kién khdi phé tbi wu, diéu
kién sac ky thich hop, dua trén huéng dan caa EC/2002 [6], AOAC [2] bao gom khao sat
tinh tuwong thich cua hé thong, tinh dic hiéu, khoang tuyén tinh, gisi han phat hién (LOD)
va gigi han dinh lugng (LOQ), do dung, d6 chinh xac. Quy trinh sau khi thim dinh s& duoc
&p dung dé xac dinh du lugng céc khang sinh trén c6 trong mau thit ga mua tai cac siéu thi
trén dia ban tinh Kién Giang.

I1l. KET QUA NGHIEN CUU

3.1. Xay duwng, thAm dinh quy trinh dinh lwong dong thoi sulfaquinoxalin,
sulfamethoxazol, sulfathiazol, trimethoprim trong mau thit ga bang LC-MS/MS theo
hwéng din ciia AOAC, EC

Piéu kién khdi pho toi wu:

Ché d6 MRM xéc dinh hai ion san pham ang véi mdi chit. lon cé tin hiéu cao va én
dinh hon duoc chon 1am ion dinh lugng, ion con lai dugce dung dé dinh tinh. Céc thdng sb
khi phd t6i wu duoc trinh by & Bang 1.

38



TAP CHI Y DUQC HQC CAN THO - SO 43/2021
Bang 1. Két qua khao sat diéu kién MS tbi wu cac chat phan tich

| ki m/z | m/zion | Nhiét | Téc dd | Ths | Nang
Chat . ion phan | d¢ khi | dong The lwgng
N ion R . ; mao R
phéan hé phan manh bay khi bay | cone . va Ghi chu
. 0a . N . . quan A
tich ES| twr ban dic hoi hoi V) (kV) dap
dau trung (°C) (L/h) (V)
91,9 30 4,0 30 dinh tinh
STZ 255,9 155,9 30 4,0 15 dinh lugng
SMX 253.9 107,9 30 40 25 d%nh tinh
. 92,0 30 4,0 30 dinh lugng
ES 500 1000 —
SOX 300.9 155,9 35 4,0 15 dinh tinh
' 91,9 35 4,0 30 dinh lugng
261,0 30 4,0 25 dinh tinh
T™P 291,0 123,0 30 4,0 25 dinh lugng

Nhan xét: Cac khang sinh déu dugc phan tich & diéu kién khdi phé t6i wu, dam bao
¢6 2 ion phan manh (1 manh dinh tinh va 1 manh dinh lugng) dic trung cho chét phan tich,
dap tmg du 4 diém IP theo yéu cau caa EC/2002.

biéu kién sic ky thich hep: Cot Agilent Poroshell 120 Phenyl-Hexyl (4,6 mm x
150 mm x 2,7 um). Pha dong: acetonitril - nude axit formic pH 3 theo chuong trinh gradient
duoc trinh bay ¢ Bang 2. Thé tich tiém mau: 10 L. Téc do dong: 0,5 mL/phdit.

Bang 2. Biéu kién sic ky thich hop phan tich dong thoi 4 khang sinh

Thoi gian Téc dd dong ACN Nwéc acid formic pH 3

(phdit) (mL/phdt) (%) (%)
0 0,5 10,0 90,0

2 0,5 10,0 90,0

9 0,5 80,0 20,0

10 0,5 80,0 20,0
10,1 0,5 10,0 90,0
13 0,5 10,0 90,0

290321_HH 50
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MRM of
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199293 |
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487108 832 a8
419532 557
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o
050 | 1 S0 800 ' B50 | © 950 1000 1050

Hinh 1: Sic ky d6 caa hdn hop chuan 4 khang sinh ¢ diéu kién tbi wu
Nhan xét: Két qua sic ky dd & diéu kién toi uu thu duoc cac pic nhon, can dbi, cuong
d6 tin hiéu cao va on dinh, thoi gian phan tich ngan, cac chat phan tich tach ra hoan toan.

Time
1300
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Quy trinh xir Iy mau thich hop: Quy trinh xur Iy mau duoc khao sét sao cho hiéu
suit thu hdi cua cac khang sinh dat yéu ciu quy dinh, cuong do tin hiéu tét, 6n dinh, hinh
dang pic can ddi, quy trinh don gian va thoi gian xir Iy mau nhanh (Hinh 2).

Tham dinh quy trinh phan tich

Tinh tuwong thich hé thong: Két qua duoc trinh bay ¢ bang 3.

Bang 3. Két qua tinh twong thich hé théng

Chit phan tich STZ SMX SOX TMP
conay 1B 8.25 9.70 10,07 811
rP RSD% 0.00 0.00 0,04 014

N B 5853398 95526 87 101187.65 9662114

pic RSD% 163 182 1901 1.20

Nhan xét: RSD cua cac thong s6 khéo sat déu nam trong gidi han cho phép (RSD <
15%), do d6 thiét bi c6 d6 6n dinh va d6 chinh xac cao, dap tng yéu cau dé phan tich [3].

| 2.0 g thit xay nhuvén |

| Dung méi hitu cof chidt |

l

| Vortex 2 phit, 38 vén 1 phit |

I Thém 0,48 g NaCl

| Vortex 2 phiit, d& yén 1 phit |

Thém 1.6 g WNax50: va 0,2 g M5S0

Wortex 2 phut, d& vén 1 phit
Ly tam <4000 vong/'phit x > phit

|

1.5 mL Idp dung mdi

-
[ cin |
Héa tan cin vai 1 mL dung dich

+ ACN:AF pH 3 (10:90)
| Dich chiét (1) |
[

Bay hoi dung mdi bing may
théd khi nite O -HE A TTM

‘L Ngam lanh vdi nwdc da trong 30 phit
| Dich chiér (2) |

| Loc gqua mang loc 0,22 pm vao vial |

Hinh 2: Quy trinh xtr Iy mau thich hop
Tinh d3c hiéu: Mau dung m6i, mau tring phai khong duoc ¢6 tin higu chat phén tich,
trong khi mau thtr gia lap phai cho tin hiéu chat phan tich tai thoi gian luu trung v6i thoi
gian luu trén mau chuéan. Khi ta thém chuan vao mau thu gia 1ap, tin hiéu va dién tich pic
tai thoi gian luu cia cac chat déu tang 1én 14 rét (Hinh 3).
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Hinh 3: Sic ky d6 mau dung moi (a), mau tring (b), mau chuan (c), mau tring thém chuan
(d) va mau trang thém chuan lan 2 (e) cua STZ

Khoang tuyén tinh - duong chuan va gii han phat hién, gioi han dinh luong, d6 dung, do
chinh xac: Céc dudng chuan duoc Xay dung trén nén mau trang va tinh toan tu dong trén phan mém
cua thiét bi (Masslynx 4.1). Cac két qua dugc trinh bay ¢ Bang 4, Bang 5, Hinh 4 va Hinh 5.

Bang 4. Két qua tham dinh khoang tuyén tinh, phuong trinh hoi quy, LOD, LOQ

Chat Khoing tuyén Phuong trinh Hé s6 twong | LOD LOQ
phén tich tinh (ppb) hoi quy quan (r?) (ppb) | (ppb)
STZ 5-200 y = 858,551 x - 1010,11 0,099 0125 | 025
SMX 5-200 y = 135457 x — 1378,05 0,099 0125 | 025
SOX 5-200 y = 1010,03 x — 1200,08 0,093 | 0,0625 | 0,125
TMP 2.5-100 y = 1131,79 X + 372,894 0,094 | 0,0625 | 0,125

Bang 5. Do thu hoi va do 1ap lai cua bdn khang sinh tai 3 mac nong do

M T™P SOX STZ SMX

i || RO | oy | ROO | oy | RO | T | ROO | TG
1 987 | 39 | 94 | 41 | 94 | 54 | 994 | 47

I\?II,QSL 2 991 | 61 | 937 | 56 | 879 | 41 | 97 | 37
3 1007 | 29 | 985 | 42 | 887 | 38 | 903 | 39
1 985 | 49 | 95 | 60 | 1002 | 49 | 1014 | 42

MRL | 2 990 | 32 | 1001 | 65 | 97 | 37 | 1005 | 38
3 1009 | 45 | 1018 | 47 | 996 | 48 | 1023 | 44
1 %2 | 81 | 992 | 61 | 99 | 64 | 96 | 58

I\/]I-I,R’SL 2 995 | 62 | 999 | 33 | 922 | 33 | 91 | 40
3 987 | 44 | 1014 | 46 | 939 | 41 | 9%1 | 39
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Compound name: STZ

Correlation coefficient; r = 0.999458, r"2 = 0.998917
Calibration curve: 858.511 * x +-1010.11 Calibration curve: 1354.57 * x +-1378.05

Response ype: External Std, Area . Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None - Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

Compound name: SMX
Correlation coefficient: r = 0999543, r"2 = 0.999086

1500003 E
1 200000
N )
£ 1000007 g E
g E a ]
g E g 1000004
& :
© 00003 3
A T T e T ™
0 25 50 75 100 125 150 175 200 ’
Compound name: SQX Compound name: TMP
Correlation coefficient; r = 0.996437, r"2 = 0.952886 Correlation coefficient: r = 0.997082, r'2 = 0.994173
Calibration curve: 1010.03 * x +-1200.08 Calibration curve: 1131.79 * x + 372.804
Response type: External Std, Area _ Response type: External Std, Area
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None  Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
3 b ‘
1500004 3
3 E g 75000 d 8
S 100000 © s 4 (d)
& 3 g 500004
14 x =
smm: 25000
04 nn||r|-|:rnr|r|1r]r1-|||‘r|[n|‘[lr1'|COI'IC -erilr]lhll|II'1Ir|Il|IH|r|II|II'1|r1H|H|I| Conc
0 25 &0 75 100 125 150 175 200 0 20 40 g0 80 100

Hinh 4: Buong tuyén tinh cua STZ (a), SMX (b), SQX (c) va TMP (d) truy xuat tir phan
meém Masslynx 4.1

© | NG

Hinh 5: LOD cua STZ tai 0,125ppb (S/N = 3,35) (a), SMX tai 0,125ppb (S/N = 4,80) (b),
SQX tai 0,0625 ppb (S/N = 3,60) (c), TMP tai 0,0625 ppb (S/N =3,37) (d)

Nhan xét: Trong khoang nong do khao sét cua cac khang sinh déu dat tinh tuyén tinh

(gia tri r> > 0,99), khoang tuyén tinh rong, bao trum gia tri MRL cua cac khang sinh nhém
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sulfonamid (100 ppb) va trimethoprim (50 ppb) [7], gia tri LOD (0,0625-0,125 ppb) va LOQ
(0,125-0,25 ppb) thip dic trung cho phan tich khéi phd. Cac gia tri d6 thu hdi trung binh
cua ca 4 chat STZ, SMX, SQX va TMP déu nam trong khoang 80-110% va gié tri RSD < 23%,
dap ng yéu cau cua EC/2002. Do d6 phuong phap dat d6 ding, d6 chinh xé4c cao. Vi vy,
c6 thé ap dung quy trinh nay dé xac dinh du luong cua 4 khang sinh phan tich cé trong cac
mau thit ga trén thi truong.

3.2. Ung dung phan tich du hrgng khang sinh trong mau thit ga tai tinh Kién Giang

Két qua phan tich 9 miu thit ga dwoc thu thap tai siéu thi trén dia ban tinh Kién

Giang cho thay chua phat hién du luong 4 khang sinh STZ, SMX, SQX va TMP. Sic ky
dd phan tich dai dién mau tng dung TG7 duogc thé hién trong Hinh 6.

- 752 v 1
o0z vooozos CpC e 65 e L oso A
. 182 209 |27, 3a 36 353 422 Y 50 coag sasrm 8z a.a1
oLl l 250 TG j 22600 Ak [l i L) el 11111
D50 | 100 | 150 | 200 | 2 0 abo | 450 550 | Bb0 | 65 | 700 | 750 | BOD | BS0 | 600 | 850 | 1000 | 1050

100
o .
.
kh‘ ‘ 058
e
125
bl Ve || 2 22
P T

324 35
u...f“L InH \

L.
100 | 1%o 200 | 280 T 3B 400 T S M
26557 313
o 200 an )
. 18 =
- - o o tEzoznilil “ .wl .
5 s
Juu Los .l I Jh.l JL llnjl bl L J ” |L e
©so | 100 150 | 200 | 250 | 900 o0

Hinh 6: Két qUa phan tlch mau ung dung TG?

IV. BAN LUAN

Piéu kién khéi pho: Két qua auto tune va tune tay xac dinh dugc cac manh ion phan
manh cua 4 chat phan tich 1a dac trung va phu hop veéi cac nghién ciru da cong b [4], [5].
Tién hanh khao sat cac thong s6 khdi phd dé thu nhan tin hiéu ion téi uu bao gdm nhiét do
khi bay hoi & mirc 500 °C, téc d6 dong khi bay hoi 1000 L/h, thé cone ¢ muic 30 hodc 35 V
va thé mao quan 4,0 kV. Céc thdng sb nay khdng khac biét nhidu do cac chit phan tich c6 gia
tri khéi luong/dién tich (m/z) gan tuong tu nhau (khoang 250-300). Tuy nhién, muc ning
lwong va dap &p dung cho mdi chét phan tich 1 khac nhau, dao dong trong khoang tir 15-30
V tly thudc vao muc tiéu tao phan manh c¢6 m/z 16n hay nho, dic trung riéng cho tirng chét.

Piéu kién sic ky: Khao sat pha dong st dung dung mdi hiru co bao gdm methanol
hozc acetonitril vai chat diéu chinh pH 13 nuéc axit formic ¢ cac mac pH khéac nhau gitp
chat phan tich chuyén dang hoan toan, cho hinh dang pic can dbi, tin hiéu cao, chan pic gon
hon so v&i mot sd nghlen ctru di cong bd [4], [5]. Thém vao do, chuong trinh rua glal
gradient dugc &p dung nham tach hoan toan chat phan tich khoi nhau va khoi tap trong nén
mau, cho thai gian phan tich phi hop.

Quy trinh xir ly mau: Sau khi tham khao cac nghién ctru trude d6 [1], [4] nhdm nghién
ctu tién hanh khao sat quy trinh xtr Iy mau véi dung mdi chiét/ tua protein la ACN c6 hoic
khdng c6 két hop AF pH 3, ISP & céc ty ¢ khéc nhau, ty 1¢ lugng mudi/ dich chiét so véi lugng
thit, thoi gian ngam lanh loai tap kém phan cuc. Cac thong s6 trén dugc xac dinh nham giai
quyét cac van dé dic trung ctia nén mau phuc tap nhu thuc pham 1a ty 1é thu hoi mau kém, viéc
loai bo cac tap kém phan cuc va chat béo tranh anh huong tin hiu chéat phén tich va lam hong
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cot pha tinh st dung trong sic ky pha dao. Qué trinh xtr Iy mau qua cac budc két tua protein,
chiét tach chét phan tich bang ACN két hop ISP va cac mubi vo co c6 wu diém tiét kiém chi phi
va don gian, tranh viéc mat mau, gilp nang cao hiéu suat chiét, véi két qua do thu hoi cua 4
khang sinh déu nam trong khoang quy dinh (80-110%). Ngoai ra, viéc &p dung phuong phéap
ngam lanh dé loai tap kém phan cuc va chit béo thay cho cac dung mdi chiét long long doc hai
thuong sir dung nhu n-hexan gitip bao vé méi trudng va siec khoe kiém nghiém vién.

Ung dung quy trinh da thim dinh: Két qua phan tich 9 mau thit ga thu thap tai
cac siéu thi trén dia ban tinh Kién Giang chua phat hién du lugng cac khang sinh STZ,
SMX, SQX va TMP. Tuy nhién, lugng mau tng dung con kha nho chi mang tinh tham khao,
can mé rong ¢& mau dé cho tinh dai dién tinh hinh thyc té tai dia ban.

V. KET LUAN

Nghién ciru da xay dung thanh cong quy trinh dinh lugng dong thoi 4 khang sinh
STZ, SMX, SQX va TMP trong thit ga bang phuong phap LC-MS/MS va tham dinh quy
trinh dat theo huéng dan caa AOAC, EC 2002. Quy trinh phan tich c6 tinh chon loc, chinh
X4c, tin cay cao. Quy trinh da dugc tng dung vao thyc tién dé kiém tra 9 mau thit ga tai
Kién Giang. Két qua phan tich chua phét hién du lugng khang sinh.
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