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TOM TAT 

Clenbuterol (4-amino-(t-butylamino) methyl)-3,5-dichlorobenzylalcohol hydrochloride) thugc hp P-
agonist, la nhom chat co tac dgng len thu the beta 2 tten td bao ca (beta 2- agonist receptor). Mgt s6 nghien ciiu 
cho thay P2-agonist bao gom ca Clenbuterol lam tang phat trien mo ca va giam chat beo ttong co the. Khi dgng 
vat an thite an co chiia hgp chat P2-agomst, du lugng con lai trong thit se anh hudng den siic khoe ngudi sir 
dung. Trong bai bao nay, chiing toi trinh bay qua trinh nghien ciiu de di den che tao bg KIT phat hien nhanh 
Clenbuterol trong thiic an gia siic bang phuang phap sac ky mien dich (immunochromatography). Day la ky 
thuat dugc iing dung nhieu ttong che tao cac KIT phat hien nhanh vi tinh uu viet ciia no la ggn nhe, nhanh va 
chinh xac. Da cd nhieu san pham que thit (test strip) dugc nghien ciiu va san xuat: que thii ma tuy, que thir thai, 
que thir thuoc khang sinh... Phan ung mien dich de nhan biet su co mat cua Clenbuterol xay ra tten mang 
mdng theo kieu itc che (inhibitor). Trong do, co sir dung khang the don dong gan hat vang kich ca nano dong 
vai tto la chat phat hien (detection), mgt khang nguyen cpng hgp protein tai vach T va mpt khang the da dong 
gan (khang loai) co dinh tten mang tai vach C. Clenbuterol ttong mau neu co se ket hgp vdi khang the don 
dong gan vang (gold conjugate) de tao len mgt phitc hgp. Phitc hgp nay se chay tten mang theo kieu mao dan, 
nhimg khong gan dugc vdi Clenbuterol co dinh tten mang de tao thanh vach T. Neu ttong mau khong co 
Clenbuterol, phiic hgp nay se gan vai Clenbuterol co dinh tten mang de tao nen vach T. Trong ca hai trudng 
hgp khang the dan dong gan vang deu bi bat giii bdi khang the da dong de tao len vach mau tai vach C. Ket 
qua la neu ttong mau co Clenbuterol thi tten mang c6 mgt vach mau tai vi tri C, neu khong co Clenbuterol xuat 
hien hai vach mau tai T va C. Sau nhieu nghien ciiu, lua chgn cac thanh phan cau tao, va toi uu hoa cac khang 
the theo phuang phap thugc ban quyen cua Hang ARISTA (My), chung toi di den che tao dugc bg KIT co kha 
nang kiem tta nhanh Clenbuterol trong thiic an gia siic, cho ket qua ttong 10 phut, gidi han phat hien trong 
nudc 5 ppb; ttong thiic an gia siic la 0,0625 mg/kg. Ty le duong tinh gia la 3,6%, do chinh xac la 97%. Bg KIT 
c6 cau tao dan gian, phii hgp vdi cong tac kiem tta co dgng, dap iing dugc cong tac kiem soat du lugng 
Clenbuterol hien nay tai Viet Nam. 

Tit khoa: Chdt bdt giii, Clenbuterol, sdc ky mien dich, kit thie nhanh 

MC) DAU chan nudi va phat hien tdn du Clenbuterol trong san 
pham thit gia siic tai Viet Nam. Sy viec nay da gay 

Clenbuterol khi sii dung vai lilu cac gip mudi tam ly hoang mang cho ngudd tieu dung thye pham. 
din hang tram lin se lam tang sy phat trien md ca va Do vay van de kiem scat du lupng Clenbuterol da ttd 
ddng thdi lam giam kha tich trii cac chat beo d dpng len rat cap bach. 
vat (Hooiierink et al, 1991; Salleras et al, 1995). T̂ » u- ..' u /-̂ i i. .i t t.» i.-- • j 
.„• .J , . , , . , « , , , 1 , J J De phan tich Clenbuterol, men nay phai su dune 
Nhieu nghien cuu da chung to rang su dung thuc i ~ ..u -̂  u- <̂' t. ' T^-^T-TTO'A » / ' - t ' ,'• 

,x , , , ^, , , - , , , . , ^ ,, A' . ky thuat phan tich may; Ku ELISA, May sac ky lone 
pbam CO chua Clenbuterol se gay hai cho ca the a , . , '- ,„nj ^ , „ - i - i i - ' i t . - - i.i rr^^ 
^ , . , , , , „ J. , ^ •' , .• . , », X , hieu nang cao (HPLC), Sac ky khi khoi pho (GC 
muc do nhe chung gay ra rot loan nhip tim, ho hap, a , . ; , . „ , u ,^ x.- - u-- û t,-- * 
... , • • ,^,'J, ' , \r,r,r^^ MS)... Cac phuoug pbap uay phai thuc hicn troug 
lieuluomgcao CO the tu vong (Jemo e^a/., 1996). Do , , , . , , , . , _ ,. . , , • , . , , , ° 

.. , i , X , , ,. ,\ .,. ^~ I , , cac phong thi nghiem vai loai may moc, chi phi phan 
vay, hau het cac nuac tren the giai da cam su dung ,̂ , ,x ,, , . '. i u- ' it,- - J J - I • .i.. • 

••'', , , . , . .^° .,,., .„, „ 'i ^ tich cao, ton thai gian, khong the su dung de kip thai 
Clenbuterol frong chan nuoi. Tai Viet Nam da cam u'^ t,» x. x. ' u * ' » *' i -

, .. , ? J , , „ ' , ; , , , . phat bien nhanh cac vi pham trong cong tac kiem 
san xuat, nhap khau, luu thong va su dung thuc an -^ A \ T - tu <.'- .*- r. » , ,̂ A 
7 -• ' , ' A , . r^. - -i'^,?- /r^ -i. soat du luong. Traoc thuc te do, mot cong cu cc the 

chan nuoi co chua Clenbuterol tu nam 2002 (Quyet . '.. u - u t, /-̂ i u * i * ' ' ^ l i . ' -
. k ^A,^^ T̂TTTTN phat hien nhanh Clenbuterol trong cac mau thuc an 

dinh sd 54/QD-BNN). ^. , • . • u , , x, . . - . - ; 
• ^ ' gia sue ngay tai chp, ca sa san xuat, ca sa che bien 

Mac diu vay, trong nhirng nam qua cd nhieu bao ... ttong vai phut se la mpt giai phap hiiu hieu phuc 
cao vi pbam v l sii dung Clenbuterol ttong thirc an vu dac lyc cho cdng tac quan ly sir dyng Clenbuterol 41 
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hien nay. 

Tren the gidi cac kit nhanh dang que nhiing 
dupc sit dung de kiem tta Clenbuterol ttong nudc 
tieu dpng vat, frong pbii tang va thit gia cam gia siic. 
Cac Kit nay deu dya fren phan img mien dich tren 
mang mdng theo kieu sac ky mien dich hay cdn gpi 
la dang que nhiing (dipstick). Day la phuomg phap 
phan tich, dupc ap dung phd bien trong che tao cac 
cdng cy phat hien ma tiiy, chat dec, hormone... vi 
cho ket qua nhanh, cau tao rat nhd gpn va sit dung 
tien lpi. 

Vien El7, Tdng cue Ky thuat, Bp Cdng an la 
dan vi dau tien tai Viet Nam dupc frang bi cac thiet 
bi cd the nghien ciiu che tao cac Kit thupc dang sac 
ky mien dich theo cdng nghe cua My. Den nay, Vien 
da nghien cim va san xuat dupc nhieu loai que thit 
nhanh nhu que thit ma tiiy, dec chat, Hb. PSA... 
Tren ca sd nay, chiing tdi dat van de nghien cim che 
tao que thir nhanh Clenbuterol vdd myc tieu la che 
tac dupc bp Kit cd the kiem tra nhanh sy cd mat cua 
Clenbuterol - mot hop chat da bi cam su dung ttong 
thite- an chan nudi - phuc vu cdng tac kiem scat du 
lupng Clenbuterol ttong thye pham hien nay. 

De di den che tao dupc bp KIT hoan chinh bao 
gdm ca dyng cy hd ttp xit ly mau phai trai qua nhieu 
nghien ciiu; nghien ciiu dinh hudmg che tao; nghien 
ciiu lya chpn nguyen lieu thd (raw materials); nghien 
ciru xac dinh khang the phat hien, khang nguyen 
cdng hpp va cac nghien ciiu xac dinh. 

NGUYEN LIEU VA PHUONG PHAP 

Nguyen lieu va hoa chat 

Clenbuterol va mdt sd hpp chat thupc nhdm beta 
- agonist mua ciia hang Merck. Khang nguyen cpng 
hpp Clenbuterol - BSA, khang thl dom ddng khang 
Clenbuterol cpng hpp vang, cua ARISTA (My, 
khang the da ddng khang IgG chupt san xuit tai Vien 
E17 va dupc tinh che bang cpt ai lyc protein G. 
Mang nittocellulose cua bang MDI) Cac loai nguyen 
lieu thd sii dung cho cbl tao Kit ciia Viet Nam. Thilt 
bi; phdng sach cd khdng che va dieu chinh dp im; 
may dinh lupng va trai hda chat len mang; may cit 
ciia My; tti say chan khdng, may In nhiet; may siy. 
Cac dung cy thiiy tinh, can, may do pH, may lie 
voltex, pipet cac loai. Mau thiic an gia siic dang bpt 
da dupc kiem dinh khdng cd Clenbuterol. 

Phuong phap nghien ciru 

Theo nguyen tac cua cdng nghe san xuat Kit thir 
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nhanh dang sic ky miln dich cua hang ARISTA 
(My), cin phai tiln hanh lin lupt cac nghien ciiu sau; 

1- Nghien ciiu lua chpn nguyen lieu; dac biet la 
cac loai mang, mang thim mau, mang mang khang 
the cpng hop vang, mang nitrocellulose. Cac nguyen 
lieu nay cd nhieu loai, nhieu nguon gdc va chi tieu 
ky thuat rat khac nhau, vdi mli iing dyng (mdi loai' 
que thit) can phai cd nghien ciiu, thit nghiem de danh 
gia, lya chpn cac nguyen lieu phii hpp. Vdi cac mang 
can phai xit ly traa can phai nghien ciiu lya chpn he 
dem thich hop va quy trinh xit ly cac mang nay (each 
ngam tam, say kho, bao quan). Vdd mdi loai mang 
phai xac dinh dupc he dem va quy ttinh xit ly rieng 
(Krishnamoorthy et al, 2000; Nazareth, 2001). 

2- Nghien ciiu tdi uu hda ndng dp cac chat rai 
tten mang; 

+ Tdi uu hda ndng dp chat bat giii tai vach kiem 
tta (vach T) va vach ddi chiing (vach C) (Kevin, 
2001). 

Chat bat giii tai vach C pha trong he dem 
phosphat buffer saline (PBS) 10 mM cd pH 7,4 [3] 
vdd ndng dp khac nhau: 2,5; 2; 1,5; 1; 0,5; 0,1 
mg/ml. Chat bat giir tai vach T dupc pha ttong he 
dem PBS 0,01 M cd pH 7,4 thanh nlng dp; 1,5; 1; 
0,5; 0,1 0,05; 0,025 mg/ml. Mang sau khi frai dupc 
khda cac lien ket khong dac hieu bang he dem 
phosphate vdd ndng dp Triton X-100 = 1,5% 
(Fishers, 1998). Ket qua dupc xac dinh dya fren 
cudmg dp vach mau fren mang. 

+ Xac dinh ty le pha khang the cpng hop vang. 

Khang the dom ddng cdng hop vang dupc pha 
frong dem PBS cd pH 7,4 vdi ty le; (1 ; 5); (1 : 10); 
(1 : 15); (1 ; 20); (1 : 25); (1 ; 30); (1 ; 35). Trai len 
mang chiia khang the cpng hpp da xit ly d mat dp 1 
mcr 1/cm. Moi ty le pha loang frai fren 1 duomg doc 
lap. Say khd. Ket qua dupc danh gia bing cudmg dp 
mau tai cac vach T va C (Julian et al, 2003). 

3- Xay dung quy trinh che tao que thit; fren ca 
sd cac sd lieu nghien ciiu, tdi uu va cac nguyen lieu 
phii hpp dl xay dyng quy frinh chi tao que thir 
Clenbuterol. 

4- Xac dinh thdng sd ky thuat cua que thii. 

-I- Gidi ban phat hien; 

Trcng nudc; pha loang chit cin phat hien tai 
cac ndng dp Idiac nhau. Xac dinh gidd han phat hien 
la nong dp thip nhit ma tai dd que thii vin cho kit 
qua ducmg tinh. Tbi nghiem dupc lap lai vdi 6 que 
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thit khac nhau tai mdt nlng dp. 

-I- Trong mau thiic an: 07 miu thiic an gia siic 
khdng cd du lupng beta agonist (kilm tra bing GC), 
bl sung them Clenbuterol HCl tinh khilt (chit 
chuan) de tao thanh cac mlu cd nlng do la; 2; 1; 0,5; 
0,25; 0,125; 0,0625; 0,03 mg/kg. Tiln hanh kilm fra 
cac mau bang bp kit theo dimg hudng din sit dung 
ciia que thit. Tai mdi mau kilm tra 5 lin vdd 5 que 
thit khac nhau. Xac dinh gidi han phat hien la gia tri 
ham lupng Clenbuterol ciia mlu cd nlng dp 
Clenbuterol thap nhat ma que thit cho kit qua duomg 
tinh ro. 

+ Dp nhay va dp dac hieu (Judith, Tenafly, 
1995); 

Que thir dupc kiem tra vai mpt tap hpp mlu gdm 
mau cd va khdng cd Clenbuterol de xac dinb kha 
nang duomg tinh that va am tinb gia. Ket qua dypc 
tinh toan ra ty le %. 

Kiem fra du lupng Clenbuterol ciia 107 mau cam 
thu thap dupc bang test nhanh va GC - MS. Ket qua 
phan tich cac mau bang GC- MS cho thay 24 mau 
cd gia fri du lupng Clenbuterol va 83 mau khong cd 
du lupng Clenbuterol. 

Kiem tra cac mau bang que thit que thit nhanh: 
24 mau cd du lupng > 0,06 mg/kg cho ket qua ducmg 
tinh rd. Trong sd 83 mau cdn lai ket qua cd 3 mau 
cho ket qua duomg tinh, 80 mau cho ket qua am tinh. 

-I- BCha nang phan umg cheo: 

Que thit se dupc kiem tra kha nang gay phan 
img cheo cua mot sd chat sit dung trong dupc pham 
cd ca che tac dpng tdi nhdm P-agonist receptor 
gidng vdi Clenbuterol nhu: sabutamol; fenoterol; 
ritodrine; terbutaline. Cac chat nay se dupc pha d cac 
ndng dp trcng nudc. 

KET QUA VA THAO LUAN 

Chon nong do phii hup de pha chat bat giu tai 
vach T va vach C 

-I- Chat bat giii tai vach C. 

Kit qua tir hinh 1 cho thay, dp net ciia vach C 
fren que giam dan theo ndng dp chat bat giii tai vach 
C mac dil ty le pha loang chat cpng hpp mau la 1; 1 
nhim muc dich tao lupng du chat cpng hop mau. 
Vach dam nhat d ndng dp 2,5 mg/ml, va md nhat d 
nlng dp 0,1 mg/ml, do do chimg toi chpn ndng dp 

pbii hpp nhit 2 mg/ml dl cd thl dpe kit qua rd rang, 
dp net vira phai, ton it boa chat. 

+ Chit bit giii tai vach kiem tta. 

Hinh 2 cho thiy, nlng dp chit bit giir tai vach T 
khac nhau thi kha nang bit giii khac nhau va c6 anh 
hudng din dp net cua vach T. Chiing toi chpn nong 
dp 1 mg/ml, day la nlng dp phii hop cho phep doc 
kit qua tit, dp net vira phai, tdn it hda chat. 

Chon ty le phd hop di pha chat cong hup mau 

Trong mpt day ty le pha tren hinh 3 cho thay, ty 
le pha cd dp net va phii hop la ty le (1 : 5); (1 ; 10); 
(1 ; 15). Cac ty le cdn lai diu che ket qua hai vach 
md nhat. Tuy nhien, frong 3 ty le pha dupc xem la rd 
net, de doc ket qua thi chiing tdi chpn ty le pha (1 ; 
5). Cling khdng nen chpn cac ty le cao born vi cd the 
chiing se thita frong phan iing hoac qua dam dieu nay 
se rat hao tdn hda chat. 

Xac dinh gidi han phat hien cua que thu (Hinh 4) 

Trong dd mau Ml la mau khdng cd Clenbuterol. 

Ket qua d bang 1 cho thay gia tri thap nhat ma 
que thir cdn cho ket qua duomg tinh iing vdi mau cd 
ndng dp 5 ppb. Nhu vay, gidi ban phat hien ciia que 
thii trong nudc tuomg umg la 5 ppb. 

Ddi vdi mau thiic an gia sue (Bang 2) che thay; 
gia fri phat hien nhd nhat ciia que thir trong mau thiic 
an gia sue khi kiem fra tryc tiep khdng qua tach chiet 
lam giau la 0,0625 mg/kg. Nong dp nay la thap so 
vdi lupng thudmg dupc bd sung trong cam. Zhang 
2004 da phat hien du lupng clenbuterol trong thit va 
gan 1pm bang ky thuat HPLC la 1,2 ng/g (Zhang 
Xue-zhu et al, 2004). Do vay, de dam bac dem gian 
va thuan tien cho qua trinh sir dyng, chiing tdi thay 
khdng can thiet ap dyng them bien phap chiet ma sit 
dyng que thit theo each thir tryc tiep vdi cdng cu tach 
dom gian kem theo que thir. Vdi cau tao nay, que thit 
cd the kiem tra ca dpng tai mpi nai mpi liic ma 
khdng can sy tham gia cua bat cii dyng cy nao khac. 

Xac dinh do nhay va do dac hieu ciia que thu 

Nhu vay, ty le duomg tinh gia cua test la 3/83 x 
100 = 3,6%. Dp chinh xac ciia test se la 104/107 = 
97%. 

Chung tdi ciing tien hanh xac dinh kha nang 
phan img cheo cua que thir vai mpt so chit thupc 
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nhdm |3-agonist khac; sabutamol; fenoterol; phan img cheo tai nlng dp 1 ppm. Simon va ddng tac 
ritodrine; terbutaline. gia (2001) da sit dung biosenor de phat hien 

Clenbuterol va thiy ring kha nang phan img cheo 
Ket qua cho thay, cac chat tren cd kha nang gay vai 7 loai beta-agonist khac. 

2,5 2 1,5 1 

Hinh 1. Anh hirdng nong dp (mg/ml) chat bat giii tai vach C d4n dp net. 

1,5 1 0,5 0,1 

Hinh 2. Anh hu'dng nong dp (mg/mi) chat bat gid tai vach T den dp net. 

0,05 0,025 

(1:5) (1:10) (1:15) (1:20) (1:25) 

Hinh 3. Anh hu'dng ty le pha loang chit cpng hap mau den dp net cua T va C line. 

(1 : 30) 

*W^ 

0,5 0,25 0,125 

Hinh 4. Thii nghiem xac dinh giai han phat hien trong thuc an gia sue. 

0,0625 0,03 am tinh 
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Bang 1. Ket qua xac djnh giai han phat hien trong miu nuac. 

IVIau Ham lu>o>ng Clenbuterol 
trong mau (ppb) 

Test 1 Test 2 Test 3 Test 4 Tests Teste 

M 1 
M2 
M3 
M4 
M5 
MB 
M7 
M8 

0 
80 
40 
20 
10 
5 
2,5 
1 

Bang 2. K§t qua xac djnh giai han phat hien trong mau thiic an gia sue. 

Mlu Ham luvng Clenbuterol trong mau 
(mg/kg) 

Testi Test 2 Tests Test 4 

M 1 

M2 

MS 

M4 

•MS' ' ' 

M6 

M7 

M8 

0 

2 

1 

0,5 

0,25 

0,125 

0,0625 

0,03 

Bang 3. Ket qua thip nghiem xac djnh miic dp du'ong tinh gia va dp chinh xac. 

Miu 

Mau CO du luang clenbuterol >0,06 mg/kg 

Khong c6 du lirang 

Tong 

So lup'ng 

24 

83 

107 

Ket qua thir 

Dueng tinh 

24 

3 

Am tinh 

0 

80 

KET LUAN 

Qua nghien ciru thye nghiem da xac dinh dupc; 
nlng dp cac khang the tdi uu tai vach T la 2 mg/ml, 
nlng dp khang thl tai vach C la 1 mg/ml; ty le pha 
loang khang thl cdng hpp vang la 1:5, va da xac dinh 
dupc cac nguyen lieu, cac he dem va quy ttinh xit ly 
tuomg ling cho mdi loai nguyen lieu de di den che tao 
Kit thit nhanh Clenbuterol ttong thuc an gia siic cd 
chi tieu ky thuat nhu sau; gidd ban phat hien ttong 
nudc la 5 ppb; gidi ban phat bien ttong thiic an gia 
siic la 0,0625 mg/kg; ty le duong tinh gia la 3,6%; dp 
chinh xac la 97%. 

Vdi each sit dung dom gian, chi can 10 phiit ta cd 
the xac dinh dupc frong mau cd Clenbuterol hay 
khdng, bp Kit hoan toan dap iing dupc nhu cau kiem 
soat du luong Clenbuterol hien nay. 

Loi cam on: Nhdm de tdi xin chdn thdnh cdm an Sd 
Khoa hgc vd Cdng nghi Hd Ndi da tgo diiu kiin cho 
chiing tdi dugc nghiin cieu cdng trinh ndy, cdm an 
sif giiip da cua cdc chuyin gia thugc Trung tdm phdn 
tich - Viin Dinh duang - Bg Y ti, Trung tdm phdn 
tich Cue Thil Y - Bg Ndng nghiep vd Phdt triin ndng 
thdn da giup da chung tdi hodn thdnh ngi dung 
nghiin cieu ciia di tdi. 
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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 P2-agonist. Some stadies reported that the P2-agonist including Clenbuterol 
could promote muscle growth and reduce body fat. When animals are tteated with Pa-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 nittocellulose 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: concenttation of capture reagents on test line and control line, 
concenttation 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 exttactor which is simple and activites 
in feld. Store the test below room temperature. Expiry date is about 18 months. 
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