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CHE TAO KIT XAC PINH NHANH CLENBUTEROL TRONG THUC AN GIA SUC

BANG KV THUAT SAC KY MIEN DICH
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Vién Ky thudt Héa sinh va Tai liéu nghiép vy - chng cuc VI - B6 Céng an

TOM TAT

Clenbuterol (4-amino-(t-butylamino) ‘methyl)-3,5-dichlorobenzylalcohol hydrochloride) thudc ho B-
agomst 12 nhém chét c6 tac dong 1én thu thé beta 2 trén té bio co (beta 2- agonist receptor) Mot s6 nghlen clru
cho thdy By-agonist bao gbm ca Clenbuterol lam ting phét trién mé co va giam chét béo trong co thé. Khi dong
vit &n thirc dn c6 chita hop chit B,-agonist, du luong con lai trong thit s& anh huong dén stc khoe nguoi sur
dung. Trong bai béo nay, ching t6i trinh bay qua trinh nghién ciru dé di dén ché tao bs KIT phat hién nhanh
Clenbuterol trong thirc @n gia stc bang phuong phép sic ky mién dich (immunochromatography). Pay 1a k§
thuét dugce ‘img dung nhiéu trong ché tao cac KIT phat hién nhanh vi tinh uu viét cua nd 12 gon nhe, nhanh va
chinh xac. D3 ¢6 nhidu san phim que thir (test strip) duge nghién ciru va san xuét: que thir ma tiy, que thir thai,
que thr thudc khang sinh... Phan tmg mién dich dé nhén biét su c6 mit cia Clenbuterol xdy ra trén mang
méng theo kidu trc ché (mh1b1tor) Trong d6, ¢6 sir dung khang thé don dong gén hat vang kich ¢& nano déng
vai trd 12 chit phat hién (detection), mét khang nguyén cong hop protein tai vach T va mt khang thé da dong
gén (khang loai) ¢6 dinh trén mang tai vach C. Clenbuterol trong miu néu cé s& két hop véi kbang thé don
dong gan vang (gold conjugate) dé tao lén mdt phtre hop. Phirc hop ndy s€ chay trén mang theo kleu mao din,
nhung khong gin duoc vdi Clenbuterol ¢b dinh trén mang dé tao thanh vach T. Néu trong miu khéng ¢
Clenbuterol, phirc hop nay s& g&n v6i Clenbuterol ¢b dinh trén _mang dé tao nén vach T. Trong ca hai trudng
hop khang thé don . dong gén vang déu bi bit giit boi khang thé da dong dé tao 1én vach mau tai vach C. Ket
qua 14 néu trong méu c6 Clenbuterol thi trén mang c6 mdt vach mau tai vi tri C, neu khong co Clenbuterol xufit
hién hai vach mau tai T va C. Sau nhleu nghién ctru, Ira chon c4c thanh phén cAu tao, va tdi wru hoa céc khang
thé theo  phuong phap thudc ban quyén cta Hing ARISTA (M), ching t6i di dén ché tao duge bd KIT c6 kha
ning kiém tra nhanh Clenbuterol trong thirc 4n gia suc, cho két qua trong 10 phat, giéi han phat hién trong
nudc 5 ppb; trong thirc dn gia suc 12 0,0625 mg/kg. Ty 1¢ duong tinh gia 14 3,6%, d6 chinh xac 1a 97%. B6 KIT
¢6 cAu tao don gidn, phii hop véi cong tac kiém tra co dong, dép img dugc cong tic kiém soat du luong

Clenbuterol hién nay tai Viét Nam.

Tir khéa: Chét bit gitr, Clenbuterol, sdc ky mién dich, kit thu nhanh

MG PAU

Clenbuterol khi str dung véi ligu cao gip mudi
dén hang trim lan s& lam ting su phét trién mo co va
ddng thai 1am giam kha tich trir cac chit béo & dong
vat (Hooijerink et al., 1991; Salleras er al, 1995).
Nhiéu nghién ctru di chimg t6 rang str dung thuc
phdm c6 chira Clenbuterol s& gay hai cho co thé &
mirc 46 nhe chung gy ra ri loan nhip tim, hd hip, &
liéu lugng cao c6 thé tir vong (Jemo er al,, 1996). Do
vdy, hau hét cac nude trén thé gi¢i da cAm sir dung
Clenbuterol trong chin nudi. Tai Viét Nam da cam
san xuét, nhap khéu, Iru théng va sir dung thirc n
chin nudi c¢6 chira Clenbuterol tir nim 2002 (Quyét
dinh s6 54/QD-BNN).

Mic dau vdy, trong nhing ndm qua c6 nhiéu bao
c4o vi pham vé st dung Clenbuterol trong thirc &n

chan nuéi va phat hién ton du Clenbuterol trong san
phém thit gia stic tai Viét Nam. Su viéc nay di gay
tam 1y hoang mang cho ngudi tiéu ding thuc phdm.
Do véy vin dé kiém soat du lwong Clenbuterol da tro
1én rat c4p bach.

Dé phin tich Clenbuterol, hién nay phai sir dung
k¥ thuat phan tich may: Kit ELISA, May sic ky long
hiéu ning cao (HPLC), Sic ky khi khéi phd (GC
MS)... Cac phuong phép nay phai thuc hién trong
cac phong thi nghiém v6i loai may méc, chi phi phan
tich cao, tén théi gian, khong thé str dung dé kip thaoi
phat hién nhanh cic vi pham trong cong téc kiém
soat du lugng. Trude thuc té do, mot cong cu co thé
phat hién nhanh Clenbuterol trong cic mau thirc in
gia stic ngay tai chg, co s& san xuit, co s¢ ché bién

.. trong vai phit s€ la mét giai phap hiru hiéu phuc
vu déc luc cho cdng tac quan ly st dung Clenbuterol
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hién nay.

Trén thé giéi céc kit nhanh dang que nhing
duge st dung dé kiém tra Clenbuterol trong nudc
tiéu dong vat, trong phu tang va thit gia cam gia stic.
Cac Kit ndy déu dwa trén phan {mg mién dich trén
mang mong theo kiéu sic ky mién dich hay con goi
1a dang que nhung (dipstick). Day la phuong phap
phan tich, dwgc ap dung phd bién trong ché tao cac
cdng cu phat hién ma tay, chat déc, hormone... vi
cho két. qua nhanh, chu tao rat nho gon va sir dung
tién loi.

Vién El7, Téng cuc K¢ thuat, BO Coéng an l’ﬁ
don vi déu tién tai Viét Nam dugc trang bi cac thiét
bi ¢6 thé nghién ciru ché tao cac Kit thudc dang séc
k¢ min dich theo cdng nghé ciia M§. Pén nay, Vién
d3 nghién ciru va san xut dugc nhiéu loai que thir
nhanh nhu que tha ma tay, doc chét, Hb. PSA...
Trén co s& nay, ching tdi dat van dé nghién ciru ché
tao que thir nhanh Clenbuterol véi myc tidu 1a ché
tao duge bo Kit ¢6 thé kiém tra nhanh su ¢6 mit cua
Clenbuterol — mdt hop chit di bi cdm sir dung trong
thirc &n chdn nudi - phuc vu cbng téc kiém soé4t du
lugng Clenbuterol trong thuc phim hién nay.

Dé di dén ché tao dugc bd KIT hoan chinh bao
gdm ca dung cu hd tro xir Iy mAu phai trai qua nhiéu
nghién ciru: nghién ciru dinh hudng ché tao; nghién
ctru lya chon nguyén liéu thé (raw materials); nghién
ctru xac dinh khang thé phat hién, khang nguyén
cong hop va cac nghién ciru xac dinh.

NGUYEN LIEU VA PHUGNG PHAP

Nguyén liéu va héa chit

Clenbuterol va mdt sb hop chét thudc nhoém beta
- agonist mua cua hang Merck. Khang nguyén céng
hop Clenbuterol — BSA, khang thé don dong khang
Clenbuterol céng hgp vang, cia ARISTA (MY,
khéng thé da dong khang IgG chudt san xuit tai Vién
E17 va duoc tinh ché bz“mg cot &i luc protein G.
Mang nitrocellulose cia hang MDI) Céc loai nguyén
li€u thé sir dung cho ché tao Kit cia Viét Nam. Thiét
bi: phong sach c6 khéng ché va diéu chinh do ém
may dinh lugng va trai héa chét 1én mang; may cat
clia M¥; ti sdy chian khéng, may én nhiét; may say
Céc dung cu thly tinh, cin, may do pH, may lic
voltex, pipet cac loai. M?iu thirc dn gia suc dang bt
di dugc kiém dinh khéng c6 Clenbuterol.

Phuong phap nghién ciru
Theo nguyén tic ctia cong nghé san xuét Kit thir
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nhanh dang séc ky mién dich cia hing ARISTA
(MJ), can phai tién hanh 1in luot cac nghién ctu sau:

1- Nghién ctru lya chon nguyén liéu: dic biét 1a
c4c loai mang, mang thim miu, mang mang khéng
thé cdng hop vang, mang n1trocellulose Cac nguyén
liéu nay c6 nhidu loai, nhidu nguon gbe va chi tidu
k¥ thuat rat khac nhau, véi mdi tmg dung (mdi loai-
que thir) cin phai c6 nghién ciru, thir nghiém dé danh
gié, lua chon cac nguyén ligu phu hop. Vi cac mang
can phai xur ly tnra can phai nghién ctru lya chon hé
dém thich hop va quy trinh xir Iy cac mang nay (cach
ngam tim, sy kho, bao quin). Vi mdi loai mang
phai xac dinh dugc hé dém va quy trinh xir 1y riéng
(Krishnamoorthy et al., 2000; Nazareth, 2001).

2- Nghién ciru t6i wu hoa ndng d6 cac chat rai
trén mang:

+ Téi wu héa ndng dod chét bét giir tai vach kiém
tra (vach T) va vach déi chung (vach C) (Kevin,
2001).

Chét bit gitt tai vach C pha trong hé dém
phosphat buffer saline (PBS) 10 mM cé pH 74 [3]
vai néng d0 khac nhau: 2,5; 2; 1,5; 1; 0,5; 0,1
mg/ml. Chit bit gifr tai vach T dugc pha trong hé
dém PBS 0,01 M ¢ pH 7,4 thanh ndng d6: 1,5; 1;
0,5; 0,1 0,05; 0,025 mg/ml. Mang sau khi trai dugc
khéa cac lién két khéng dic hiéu bing hé dém
phosphate v6i ndng d6 Triton X-100 = 1,5%
(Fishers, 1998). Két qua dugc xac dinh dua trén
cudng do vach mau trén mang.

+ Xac dinh ty 1& pha khéng thé cong hop vang.

Khéng thé don dong cong hop vang duoc pha
trong dém PBS c6 pH 7,4 véi ty 1&: (1: 5); (1: 10);
(1:15); (1:20); (1:25); (1:30); (1:35). Trai lén
mang chira khang thé cong hop da xir 1y & mat do 1
mer IVem. Mdi ty 1& pha loang trai trén 1 dudmg doc
1ap. Sy khé. Két qua dugc danh gia bing cudng do
mau tai cac vach T va C (Julian et al., 2003).

3- Xay dung quy trinh ché tao que thir: trén co
s& céc s6 liéu nghién ctru, tdi wu va cac nguyén lidu
phu hop dé xay dung quy trinh ché tao que thir
Clenbuterol.

4- X4c dinh thong sb k¥ thudt clia que thir.
+ Giéi han phat hién:

Trong nuéc: pha lodng chit cin phét hién tai
céc nong do khac nhau. Xac dinh giéi han 1 phét hién
13 nong 46 thap nhét ma tai d6 que tha vin cho két
quéa duong tinh. Thi nghiém dugc lip lai véi 6 que
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thur khac nhau tai mét néng do.

+ Trong mau thic an: 07 miu thirc in gia sic
khéng c6 du lugng beta agonist (kiém tra bang GC),
bd sung thém Clenbuterol HCI tinh khiét (chat
chuén) dé tao thanh c4c méu c6 nong dola: 2; 1, 0,5;
0,25; 0,125; 0,0625; 0,03 mg/kg. Tién hanh k1em tra
céc miu bing bd kit theo dung huéng dan sir dung
clia que thir. Tai mdi mau kiém tra 5 lan véi 5 que
thir khdc nhau. X4c dinh giéi han phat hién 12 gia tri
ham lwong Clenbuterol cia maiu c6 néng do
Clenbuterol thip nhit méa que thtr cho két qué duong
tinh 3.

+ D6 nhay va d6 dic hiéu (Judith, Tenafly,
1995):

Que thir dugc kiém tra véi mét tap hop miu gdm
méu c6 va khéng c6 Clenbuterol dé xac dinh kha
ning duong tinh that va 4m tinh gia. Két qua dugc
tinh toén ra ty 1€ %.

Kiém tra dw lwong Clenbuterol ctia 107 méu cam
thu thap dugc bing test nhanh va GC - MS. Két qua
phén tich c4c miu bang GC- MS cho thiy 24 miu
¢6 gia tri du lrong Clenbuterol va 83 mau khéng c6
du lugng Clenbuterol.

Klém tra cac miu bang que thir que thir nhanh:
24 miu c6 du lugng > 0,06 mg/kg cho két qua dwong
tinh rd. Trong s6 83 mau con lai két qua c6 3 mau
cho két qua duong tinh, 80 m&u cho két qua 4m tinh.

+ Kha nang phan Umg chéo:

Que thir s& duge kiém tra kha ning giy phan
tmg chéo ciia mot s6 chét sir dung trong dirgc phim
¢6 co ché thc dong téi nhom PB-agonist receptor
gibng v&i Clenbuterol nhu: sabutamol; fenoterol;
ritodrine; terbutaline. C4c chét nay sé dugc pha & cac
ndng db trong nude.

KET QUA VA THAO LUAN

Chon ndng d6 phi hep dé pha chit bit giir tai
vach T va vach C

+ Chét bét giif tai vach C.

Két qua tir hinh 1 cho thiy, do nét ctia vach C
trén que gidm dan theo ndng do chét bit giir tai vach
C mic du ty 1& pha lodng chét cong hop mau la 1:1
nhim muc dich tao luong du chit cong hop mau.
Vach ddm nhit & nbng dd 2,5 mg/ml, va m& nhat o
ndéng d6 0,1 mg/ml, do d6 chung t6i chon nong do

phtt hop nhat 2 mg/ml dé c6 thé doc két qua rd rang,
d6 nét vira phai, ton it héa chit.

+ Chét bét giit tai vach kiém tra.

Hinh 2 cho thdy, ndng d6 chat bt giir tai vach T
khéc nhau thi kha ning bat gifr khac nhau va c6 anh
hudng dén do nét clia vach T. Chung t6i chon nong
do 1 mg/ml, déy la ndng do ‘phu hop cho phép doc
két qua tét, d6 nét vira phai, ton it héa chét.

Chon ty 1¢ phii hop dé pha chit cong hop mau

Trong mot day ty 1€ pha trén hinh 3 cho thay, ty
1& pha c6 d6 nét va phu hop 1a ty 1€ (1 : 5); (1 : 10);
(1 : 15). Cac ty 18 con lai déu cho két qua hai vach
m¢& nhat. Tuy nhién, trong 3 ty 1€ pha duoc xem 1a 16
nét, d& doc két qua thi ching tbi chon ty 1& pha (1 :
5). Ciing khong nén chon céc ty 1€ cao hon vi ¢6 the
ching sé thira trong phan ing hodc qua dam diéu nay
s& rat hao tén hoa cht.

X4c dinh gidi han phat hién cia que thir (Hinh 4)

Trong d6 miu M1 12 mau khdng c6 Clenbuterol.

Két qua & bang 1 cho thiy gi4 tri thip nhat ma
que thir con cho két qua duong tinh tmg véi méu co
ndng d6 5 ppb. Nhu véy, gioi han phat hién cia que
thtr trong nugc tirong Umg 1a S ppb.

Déi v6i miu thirc n gia suc (Bang 2) cho thay:
gi4 tri phat hién nho nhit cua que thir trong méu thire
3n gia stc khi kiém tra truc tiép khong qua tach chiét
lam giau 1a 0,0625 mg/kg. Nong db nay 1a thip so
v6i luong thuong duge bé sung trong cam. Zhang
2004 da phat hién du lugng clenbuterol trong thit va
gan lgn bang ky thuat HPLC 1a 1,2 ng/g (Zhang
Xue-zhu ef al., 2004). Do vay, dé dam bao don gian
va thuln tién cho qua trinh sir dung, ching t6i thay
khong can thiét ap dung thém bién phap chiét ma su
dung que thir theo cach thir tre tlep vgi cong cu tach
don gian kém theo que thr. Vi cau tao nay, que thir
cb thé klem tra co ddng tai moi noi mei lic ma
khong cn su tham gia ctia bt cir dung cu nao khac.

Xdc dinh d¢ nhay va d§ dic hiéu ciia que thir

Nhu vdy, ty 1€ duong tinh gia cua test la 3/83 x
100 = 3,6%. D6 chinh x4c cua test s& la 104/107 =
97%.

Chiing t6i ciing tién hanh xac dinh kha ning
phan Ung chéo ciia que thir v6i mét sb chit thude
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nhom PB-agonist khac: sabutamol; fenoterol;  phédn img chéo tai néng d6 1 ppm. Simon va déng tac
ritodrine; terbutaline. gid (2001) da st dung biosenor dé phat hién
Clenbuterol va thiy ring kha nang phan umg chéo

Két qua cho thiy, cac chét trén c6 kha ning gy  voi 7 loai beta-agonist khac.

2,5 2 1,5 1 0,5 0,1
Hinh 1. Anh huéng ndng dé (mg/ml) chat bat gitr tai vach C dén dd nét.

1,5 1 0,5 0,1 0,05 0,025
Hinh 2. Anh huéng ndng dd (mg/ml) chat bét git tai vach T dén do nét.

(1:5) (1:10) (1:15) (1:20) (1:2

Hinh 3. Anh huéng ty 1& pha loang chét cong hop mau dén dd nét ctia T va C line.

2 1 0,5

0,25 0,125 0,0625 0,03 am tinh

Hinh 4. Thir nghiém xac dinh gi®i han phat hién trong thirc &n gia sdc.

44



Tap chi Céng nghé Sinh hoc 7(1): 41-46, 2009

Bang 1. Két qua xac dinh gi6i han phat hién trong mau nuorc.

Mau Ham lwgng Clenbuterol Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
trong mau (ppb)

M1 0 - _ _ _ _ -

M2 80 N N N . + +

M3 40 + + + + + +

M4 20 + + + + + +

M5 10 + + + + + +

M 6 5 + + + + + +

M7 2,5 - - - _ _ _

M8 1 - - - - _ -
Bang 2. Két qua xac dinh gidi han phat hién trong mau thic dn gia suc.

Mau Ham lwong Clenbuterol trong mau Test 1 Test 2 Test 3 Test 4

(mg/kg)

M1 0 - - -

M2 2 + + +

M3 1 + + +

M4 0,5 + + +

M5 0,25 + + .

M6 0,125 + . +

M7 0,0625 + + +

M8 0,03 - - -
Bang 3. Két qua thir nghiém xac dinh mirc d6 duong tinh gid va dé chinh xéc.

Mau S6 lwong Két qua thoy

Dwong tinh Am tinh

Mau co dv lvong clenbuterol >0,06 mglkg 24 24 0

Khéng c6 du lvong 83 3 80

Tong 107
KET LUAN Vi cach sir dung don gian, chi cin 10 phat ta c6

Qua nghién ciru thuc nghiém d3 xac dinh dugc:
ndng d6 cac khang thé t8i wu tai vach T 1 2 mg/ml,
néng d6 khang thé tai vach C 1a 1 mg/ml; ty 1& pha
loang khéng thé céng hop vang la 1:5, va da xac dinh
dugc cac nguyén ligu, cac hé dém va quy trinh xtt 1y
twong tmg cho mbi loai nguyén liéu dé di dén ché tao
Kit thtr nhanh Clenbuterol trong thirc dn gia sic cé
chi tiéu k¥ thuit nhr sau: gidi han phat hién trong
nudce 1a 5 ppb; gidi han phat hién trong thic &n gia
stc 14 0,0625 mg/kg; ty 1€ duong tinh gia 1a 3,6%; do
chinh xac 1a 97%.

thé xac dinh duoc trong miu cé Clenbute}'ol hgy
khong, b Kit hoan toan dap g dugc nhu cau kiém
soat du lugng Clenbuterol hién nay.

L&i cam on: Nhdm dé tdi xin chdn thanh cam on S¢
Khoa hoc va Céng nghé Ha Noi dd tao diéu kién cho
chung t6i duoc nghién ciru cong trinh ndy, cdm on
sw giup d0 cua cac chuyén gia thugc Trung tdm phdn
tich - Vién Dinh duiéng - B Y té, Trung tam phin
tich Cuc Thi: Y - B6 Nong nghiép va Phét trién nong
thon da giup do chung t6i hoan thanh néi dung
nghién ciru ctia dé tai,
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DEVELOPMENT OF IMMUNOCHROMATOGRAHY TEST KIT FOR SCREENING

CLENBUTEROL IN FEED FOOD

Le Trong Van®, Hoang The Yen, Nguyen Thi Nga, Nguyen Thi Hang, Pham Thu Huong, Tran Minh

Tri, Nguyen Thanh Dat

Institute of Security Technology of Chemistry-Biology and Documents

SUMMARY

Clenbuterol belongs to the P,-agonist. Some studies reported that the Br-agonist including Clenbuterol
could promote muscle growth and reduce body fat. When animals are treated with (,-agonist, the accumulated
residue in their tissue may have a effect in human. This article reported an.immunochromatography device
based on the principle of inhibitor assay. The Clenbuterol in the feed food inhibited with the monocloanl anti-
Clenbuterol antibody in the conjugate pad. This antibody was not be captured by the Clenbuterol-BSA coated
on the nitrocellulose membrane for the limited binding sites, so T line disappear. When an amount of the
extracted feed food was applied to the sample pad, the solution migrates by capillary action through the test
strip. If it was negative, the T line appeared as a visible line. If it was possitive, no T line developed in the T
region. This method had high sensitivity and specificity. Result was read rapidly in serveral minutes. We
chosen several appropriate conditions as: concentration of capture reagents on test line and control line,
concentration of colloidal conjugated gold on the conjugate pad, treated sample pad to make a rapid test. We
successfully created a rapid test to detect Clenbuterol in feed food. The method and device have high exactly
(97%) and faul positive rate (3.6%), limited detection Clenbuterol in water is 5ppb and feed food is 0,0625
mg/kg Reading results are set at 5 - 10 minutes. We also make a sample extractor which is simple and activites
in feld. Store the test below room temperature. Expiry date is about 18 months.

Keywords: Capillary reagent, Clenbuterol, Clenbuterol detection, immunochromatography, rapid test
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