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TOM TAT

Chloramphenicol (CAP) la logi khdng sinh dwoc ding nhiéu trong phong va diéu
tri bénh trong chan nudi va thuy sdan, vi thé dw heong ciia logi khdng sinh nay thuwong
tim thdy trong nhiéu san pham nhu thit, cd, trimg, sita,... Do vdy, viéc phat trién mét
cong cu kiém tra nhanh dw lwong khdng sinh nay trong thwe pham la rdt can thiét. Phdn
g ELISA truc tiép dwoc thiét lgp nham xdc dinh dw hrong CAP trong sita. Trong
nghién ciru nay, khang thé da dong khing CAP, diéu ché bang cdch gdy mién dich trén
thé, dwoe phii trén bé mdt cia cdc giéng va i qua dém ¢ diéu kién 4°C. Phirc hop CAP
va enzyme horseradish peroxydase (HRPO) dwoc tong hop va sir dung cho phdn img
mién dich canh tranh véi khdang nguyén CAP tw do va CAP c6 trong mdu phén tich.
ELISA triee tiép dwoc t6i wu cdc yéu té thanh phan nhw: xir 1y mau sita, do pha lodng
khéng thé, dg pha lodng céng hop enzyme. Phirong phdp ELISA truec tiép cho phép kiém
tra diroc CAP trong mau sita trong khoang 1-10 ng/ml. Ap dung phwong phdp nay trong
phong thi nghiém véi 15 mdu sita thu trén thi trwong, két qua phdt hién CAP trong 2
mau sita véi ham leong thap (1,35 va 3,47 ng/mL) [1,7].

Tir khéa: Du liwong khéng sinh chloramphenicol, ELISA truc tiép, sita.

1. DPAT VAN BE

Du luong khang sinh trong thuc pham hién 13 van dé quan ngai cua hau hét cac co
quan kiém soat thuc pham trén thé gigi. Mot sd loai khang sinh ban than né
(Chloramphenicol, malachite green ...) c6 thé gay ra tac dong c6 hai cho stc khoé ngudi
tiéu dung, co thé sinh ra nhitng hop chit c6 doc tinh cao dbi v6i co thé sng. Chinh vi
vy nhitng khang sinh nay di bi cdm str dung hoan toan trong nudi tréng va bao quan
thue pham. Cac phuong phap phan tich xac dinh ham lugng khang sinh, doc chat phai
thoa min cac yéu cau vé giéi han phat hién (LOD), kha ning lap lai (repeatability), thu
hoi (recovery). Pa nhidu phuong phap phan tich dugc nghién ctru nham phat hién du
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lwong khang sinh Chloramphenicol (CAP) trong thuc pham nhu HPLC, MALDI-MS,
LC-MS, GC-MS, ... véi do chinh x4c cao, tuy nhién, han ché ctia cac phuong phap trén
13 kho thuc hién v6i cac yéu cau vé thiét bi, hoa chat, k§ thuat st dung. Phuong phap
ELISA (Enzyme-linked Immunosorbent Assay) 1a phuong phap mién dich dua trén phan
g dic hiéu khang nguyén - khang thé. ELISA dugc tng dung nhiéu trong xét nghiém
vé y té, thil y, méi trudng... Pic biét cac phuong phap phan tich duoc cong nhan va ap
dung trong chién luoc kiém soat du luwong phai chuin hoa theo quyét dinh sb
2002/657/CE (CE,2002) [2,3,6].

Sita va cic san pham ché bién tir sira 1a nhimg thuc pham c6 gia tri dinh dudng
cao. Tuy nhién, du luong cac chit khang sinh van con t6n tai nhiéu trong sita gdy anh
huong xau dén stre khoe cong dong. Dé gop phan bao vé sirc khoé ngudi tiéu dung, moi
truong sdng va ting cuong kiém soat du lwong khang sinh c6 trong thie phim, viéc phan
tich va danh gia dya trén phuong phap dic hiéu ELISA 1a rat can thiét. Myc dich cua
nghién ctru nham danh gia kha nang tng dung phuong phap ELISA trong phan tich ton
du khang sinh trong sira.

CAP thuong dugc goi 1a Chlorocid, dwoc phan lap tir ndm Streptomyces
Venezaclae, nay san xuat bang phuong phap téng hop toan phan, thudc nhém phenicol.
Chuing tan nhiéu trong alcohol, hip thu tét qua duong tiéu héa va ngoai tiéu hoa, phan
bb ddng déu trong dich ndi va ngoai bao. Do khong co tinh ion hoa, CAP tan tét trong
lipid, duwoc phan bd rong khip cac mé trong co thé.

O2N OH
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OH

Hinh 1. Céu tric phan tir gbc Chloramphenicol (CAP)

CAP 1a mét khang sinh phd rong, hiéu qua cao va c6 dic tinh duoc dong hoc tot
nhung gia thanh tuong d6i ré, vi thé dugc sir dung rong rii trong kiém soat bénh & gia
stic, gia cAm, thily san va bénh ong,... CAP thudng gay ra cic triéu ching rdi loan duong
rudt, 1am rdi loan qua trinh giam phan ciia té bao mau, giy nén bénh thiéu mau, chat nay
1am suy thodi nghiém trong chirc ning cuia tiry xwong. CAP ciing {rc ché tong hop protein
bang cach gan vao tiéu thé 50S ciia ribosom, nhiing té bio ting sinh nhanh cta dong vat
¢6 vii. Ngoai ra CAP c6 thé lam suy yéu hé xuong & tré so sinh gay hoi ching "gray
syndrome", 14 do tré chwa hinh thanh co ché khir doc (kha nang lién két voi glucuronide
& gan). Tiéu chudn chau Au cho ngudng gidi han (minumum required performance lim
it - MRPL) ctia CAP 1a 0,3 pg/kg & tit ca cac thuyc phim c6 ngudn goc dong vat
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(European Council, 1994) [3,5,6].
Nghién ctru nay tién hanh x4y dung phuong phap ELISA tryc tiép phat hién du
lurong CAP trong sita tién hanh ¢ diéu kién phong thi nghiém.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén liéu: mau sita tuoi dugc thu thap trén dia ban Ha Noi.

Héa chit chinh sir dung trong nghién ciru

Khang sinh CAP chuan (Sigma), khang thé da dong khang CAP gy mién dich
trén tho (GS Eremin, PH L6-mé-nd-xdp cung cap); N-N dimethylformamid (DMF),
N-hydroxysuccinimid (HIS), N-N dicyclohexylcarbodiimide (DCC), enzyme
Horseradish peroxidase (HRP) (Sigma), Tetramethylbenzidin (TMB) - co chit cta phan
ung ELISA, dung dich H>SO4 2N.

Phwong phap

So db phan tmg ELISA tryuc tiép xac dinh ham luong CAP:

X4y dung duong chuan cua bo kit ELISA truc tiép trén co so phan tich dung dich
CAP chuén ¢6 néng do tuong tng 12 0; 0,1; 0,2; 0,6; 2; 6; 20 ng/ml.

Cdch tién hanh

Tong hop céng hop khdng nguyén CAP gan enzyme HRP

Dung 150 ul CAP ndng d6 10 mg/ml (hoa trong DMF) dé hoa tan 1an luot 1,7 mg
HSI va 6,2 mg DCC. U hdn hop qua dém trong diéu kién t6i, sau d6 tién hanh ly tim dé
loai CAP khong hoa tan hét. Tiép theo, 1dy 2 mg HRP duoc hoa tan hoan toan, nhe nhang
trong 1,5 ml NaHCO; ndng d6 0,13M (sir dung khudy tir). Nho 1an luot timg giot hon
hop CAP di hoat hoa vao dung dich HRP, mdi giot cach nhau 3 phut dé phan tmg dién
ra tir tir. Hon hop d6 duoc u tiép trong 3 gid, khudy nhe, diéu kién tdi. Cho hdn hop qua
cot Sephadex G50, va thu cac phan doan c6 mau niu nhat. Bb sung luong twong duong
glycerol va bao quan trong nhiét do 0°C [4,5,6].

Xay dung dwong chudn

Phu 50 pl dung dich khang thé da dong khang CAP (d6 pha lodng 1.000 lan) phu
vao cac giéng sau d6 U qua dém ¢ 4°C. Pia phan ung duogc rira 3 1an bang dém rira
PBST1x. Mdi giéng duogc bo sung 50 pl dung dich miu chuan CAP & cac ndng do trén,
sau d6 cho thém 100 pl dung dich cong hop CAP dd dugc gin enzyme HRP (d6 pha
lodng 400x), U trong 1 gio' & nhiét d6 phong. Rira cac giéng ba 1an bang dém rira PBST
1x. Phan (mg mau duoc tién hang bang cach bd sung 100 pl dung dich TMB (co chit
ctia phan Gmg ELISA) va i 45 phut trong t6i ¢ nhiét d6 phong. Cudi cting bo sung 50 pl
dung dich HSO4 2N dé dumg phan tng. Sau dé, tién hanh do OD trén may ELx808 &
budc song 450 nm.

Tién hanh trén mdu sita
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Mau sita duoc ly tam & 3000 vong/ phut trong 15 phut, sau d6 loai bd 16p m& phia
trén, 1y dung dich phia du6i. Méu sita dugc pha lodng bing nuéc theo ti 16 1:4. Sau do
pha mau sita v6i khang sinh CAP theo cong thirc 270 pl sita v6i 30 pl dung dich khang
sinh & cac ndng d6 0; 1; 5; 10; 20. Cach lam twong ty nhu mau nudc nhung thay dung
dich miu nudc bang dung dich miu sira.

Két qua do OD duoc xir 1y va v& do thi bang phan mén OriginPro 8.5.1.

3. KET QUA VA THAO LUAN

X4y dung dudng chudn dé kiém tra du lwong khang sinh c6 trong miu nude do &
cac nong do pha loang CAP khac nhau.

Chung t6i tién hanh x4y dung dudng chuin cua chat khang sinh CAP. Khi do
ELISA ¢ budc song 450 nm cho két qua ¢ bang sau:

Bing 1. Két qua do OD ciia miu chuin & cac ndng d9 khic nhau

Nong d6 ma Gia tri trun
ong o tat LODI LOD2 HHung + SD

chuan binh
0.0 1.439 1,469 1,4540 0,02121
0.1 0,867 0,854 0,8605 0,00919
0.2 0,810 0,761 0,7855 0,03465
0.6 0,600 0,580 0,5900 0,01414
2.0 0,393 0,429 0,4110 0,02546
6.0 0,265 0263 0,2640 0,00141
20 0,179 0,158 0,1685 0,01485

i
\!\-
-

Standard (ng/ ul)
Hinh 2. Biéu do dwong chuan cia CAP
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Dua vao bang va biéu d6 ta thdy khi do miu chuan & cac ndng do pha lodng tir 0 -
20 mg/ ml, do bién ddi cua gia tri OD4so cho khang sinh CAP twong tng 1a 1,454 + 0,02
va 0,1685 + 0,015. Khi ndng d6 pha lodng tir 0 — 2 mg/ ml thi gia tri ODaso bién d6i
nhiéu. Vi khoang pha lodng CAP tir 6 -> 20 mg/ml gia tri ODaso do duoc bién ddi twong
dbi it (0,265 + 0,0014 -> 0,179 + 0,015). Do viy c6 thé xac dinh chinh xac ndng do
khang sinh CAP trong cac mau trong khoang ndéng do tir 0 dén 20 ng/ml.

X4y dung duong chuan dé kiém tra du luong khang sinh c6 trong méu sira do &
cac nong do pha loang CAP khac nhau. Két qua thé hién & bang 2 va hinh 3.

Bang 2. Két qua do OD ciia miu sira & cac nong dd pha loing CAP

Nong dg phaloang | ) LOD2 | Gia tri trung binh + SD
CAP trong sita
0 1,184 1,074 1,129 0,07778
1 0,833 0,750 0,7915 0,05869
5 0,591 0,537 0,5640 0,03818
10 0,540 0,449 0,4945 0,06435
20 0,426 0,377 0,4015 0,03465
E\%\
0.4+ §

Milk-CAP (ng/ ul)

Hinh 3. Biéu do dwong chuin ciia Chloramphenicol trong sira

Qua s liéu va biéu do cho thiy, ndng d6 CAP cang thap thi gia tri LOD do dugc
cang cao. O mau sira khong chira khang sinh CAP thi gidi han va do nhay ctia phan tmg
ELISA c6 gia tri LOD 1a 1,129 £+ 0,078. Khi néng d6 khang sinh CAP cho vao cic mau
sita bién ddi theo cac nong do 1, 5, 10, 20 ng/ml thi gi4 tri LOD twong mg véi gid tri
0,7915 + 0,0587; 0,564 + 0,038; 0,495 + 0,064; 0,4015 + 0,0346. Khoang xé4c dinh cua
CAP trong mau sita la tir 1-10 ng/pL. Véi khoang phat hién ctia phuong phéap nay dap ting
duogc ndng d6 cho phép ciia CAP trong cac thue phdm cd ngudn gde dong vat 14 0,3 pg/ke.

125



TAP CHI KHOA HQC, TRUONG PAI HQC HONG PUC - SO 29. 2016

C6 nhiéu phuong phap khac nhau dé xac dinh du lugng CAP di duoc ap dung,
bao gdm ca phuong phap sic ky va mién dich. Phuong phap thudng duge sir dung tién
lgi hon ca 1a phuong phap ELISA, 1a mot phan g mién dich canh tranh sir dung khang
thé khang CAP nham phat hién CAP c6 trong cac mau thyc pham. K§ thuat ndy dap tng
yéu cau vé do nhay, twong ddi tién loi cho ngudi 4p dung. Sir dung k¥ thuat nay trong
phong thi nghiém, 15 mau sita thu tir cac cho da dugc tién hanh phén tich. Két qua phat
hién duoc ndng d6 CAP trong 2 mau sita v6i ham lugng thap 1,35 va 3,47 ng/mL.

4. KET LUAN

D3 xay dung thanh cong duong chuan cua CAP bang phuong phap ELISA nhiam
muc dich phat hién duoc luong tdn du khang sinh CAP trong sira, gioi han phat hién
CAP trong khoang ndng d6 xac dinh tir 1,0 ng/ml dén 10 ng/ml dbi v6i mau sira.

Loi cam on: Nghién ciru nay nhdn dwoc sw hé tro kinh phi dé tai: “Phdt trién ky
thudt ELISA méi sir dung khdng thé nhan tao dwéi dang polymer in dau phdn tir dé phat
hién ton dw thudc khdng sinh trong thiec pham - VAST,HTOT,Nga,03/13-14.
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DIRECT ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA)
APPLICATIONS DETECT ANTIBIOTICS FOR MILK AND
WATER IN VIETNAM

Hac Ba Thanh, Nguyen Thi Thu, Nguyen Van Cuong, Nguyen Thi Dieu Thuy,
S.A. Eremin, I.A. Shani

ABSTRACT

Direct ELISA was used for determination of chloramphenicol (CAP) in milk, First,
rabitt anti-CAP antibody was coated on 96-well microtiter plate overnight. Conjugates
of CAP and horseradish peroxydase (HRP) was synthesized and used for competitive
reaction of CAP with CAP antibody which was coated on the surface of well. The method
detection sensitivity and specificity in determining the concentration range of 0.1 ng/ml
to 20 ng/ml for water samples and 1 ng/ml to 10 ng/ml for the milk samples. Building
successful calibration curve to detect the limit of detection of antibiotic residues in milk
and water. The method was applied to test 15 real samples of milk which available in

the market, and it showed positive result in two samples at low concentration of CAP
(1.35 and 3.47 ng/mL).

Keywords: Chloramphenicol, direct ELISA, milk.
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