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UI TRINH PHAN Ti’CH CLENBUTEROL BANG SAC KY LONG
GHEP KHOI PHO (LC/MS/MS)

I. GIOI THIEU

_Trong nhimg ndm gan day, khong nhiing ¢ Viét Nam ma ca thé gidi quan tdm nhiéu
dén vén dé vé sinh an toan thye phim. Nhimg chat phu gia, chét kich thich ting truéng
cang ngay cang bi lam dung. Piéu nay anh huong khong nho dén strc khoe nguoi tidu dung.
Viéc ap dung k¥ thuat Sic ky long ghép khéi phd (LC-MS/MS) dé kiém tra du lugng chat
tang trong cho gia suc, gla cAm dang dan déan dugc trién khai & Viét Nam.

Clenbuterol: mot hgp chit thudc nhém B-Agonist, 1a mot trong nhitng chét kich thich ting
trong dugc xem nhu 1a “than dwgc’trong linh virc chin nudi, khi cho vao thirc an chin nudi
loai thuc nay s& lam ting luwong thit va 1am giam 16p m& dudi da. Tuy nhién, chét nay c6
thé gay hai cho strc khoe ngum tiéu dung nhu gy roi loan nhip dép tim, tang huyét ap, run
co, choang vang, non mura ! © . Ciing nhu nhiéu nudc & chau Au va My, Clenbuterol da bi
am str dung & Viét Nam tir ndm 200271 . Mic dii vay, clenbuterol vin con dugc cho vao
thirc an chdn nudi vi muc dich lgi nhuén. Do ham lugng clenbuterol cho vao thirc an chan
nudi cling nhu du lugng trong thit gia suc, gia cam rat nhé (MRL trong thit: 0,2 pg/kg),
viéc dinh lugng chinh xac clenbuterol trong cac nén miu néu trén thudng rat kho khan, Mot
sb phuong phép da dugc 4p dung nhu ELISA, GC/MS, LC/MS BB Gan day, chung toi
da cai tien phuong phap kiém nghiém, sir dung ky thuat LC/MS/MS két hop véi ding noi
chudn clenbuterol-d9 trong viéc phén tich, xac dinh ham lugng Clenbuterol trong thirc &n
chin nubi va trong thit gia sic, gia cAm. Chung t6i xin trinh bay duéi ddy phuong phap LC-
MS/MS ding dé dinh lugng clenbuterol trong thitc &n chan nudi va trong thit heo, thit ga.
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Cong thirc Clenbuterol (Mw =277.2 g/mol)

II. NGUYEN TAC

I\/,I?lu thitc an hoiic mau thit sau khi duge chiét béng dém pH 6 s& dugc 1lam sach b?a.ng cot chiét pha
rin SPE Strata SCX. Sau d6, clenbuterol dugc dinh tinh va dinh lugng trén LC/MS/MS.

III. HOA CHAT THIET BI DUNG CU

'1. 1 Hoéa chit

a.  Nudc cét 2 1an khir ion
b. CH;0H, HPLC

c. H;3POy4, p.a

d. HCOOH, HPLC

e. K;HPO,, p.a

ChAt chuin va ndi chuén gbc
a. Chuén: Clenbuterol hydrocloride, 95 %
b. Nbi chudn: Clenbuterol — d9 (100 mg/L)

L2 Thiét bi
a. Cén phén tich, 40 chinh xé4c 0,01 mg

b. May ly tam
. c. May lac Vortex.
d. B loc dung moi twong thich véi mang loc 0.45 pm
8. Mang loc PTFE, 13 mm, 0,45 pm
f. May do pH
g. Ong ly tdim 50mL, polypropylen, c6 nip day
h. Cot SPE Strata SCX (Phenomenex), 500mg-3mL
1. Bo chiét pha ran
j- Binh dinh mic (CCX A): 10mL

k. Pipet vach (CCX A): 0.1mL, 0.5mL, ImL
Pipet bau (CCX A): ImL, 2mL, SmL
m. Dung cu thuy tinh céc loai: dng nghiém 10 mL c6 nép d4y, binh nén, ...
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n. Hé théng thi khd bing khi nito

I11.3 HE THONG SAC KY LONG GHEP KHOI PHO LC/MS/MS

a. Hé théng sic ki long: gébm bom (MS pump plus) va hé théng tiém mau tr dong

(Surveyor Autosampler plus) két ndi voi diu do khéi phd ba tir cuc (TSQ Quantum
access).

" b. Cot sic ki 1ong pha dao C18, LichroCART 150 x 4 mm, .5 pm hay tuong duong
c. Cot bao vé pha dao C18

IV. PHUONG PHAP

IV.1. Chuin bj miu:
Chiét mdu

Mau ( 2- 5 g) duge cit nho xay nhuyén, 1am dbng nhét va chiét 3 14n ( 30 ml) v6i dém
phosphate (0,1M K,HPO,, pH 6) sau khi d4 cho vao mét lugng khong thay d6i noi chuin
(tr 2 — 4 ng/g) clenbuterol-d9 va dé yén trong 1 gio.
tam va chlet 14y dung dich 16p trén, loc
im sach mdu

- Dich loc sau khi chiét dugc lam sach bang cdt chiét pha rin SPE StrataX-SCX cua
Phenomenex . Cot SPE da dugc hoat hoa lan lugt véi MeOH, nuéc cit khir ion, dém
phosphate 0, lM K,HPO,. Rira v6i dém phosphate, nudc cit khir ion va rira giai véi dung
dich 95:5 Acetonitrile/Ammoniac (30%). Co can bang khi N, va dinh mirc 1ml bing pha
ddng ban dau, sau d6 cho vao Vial va dua vao hé théng phén tich bang LC/MS/MS

IV. 2. Ky thuat LC/MS/MS

IV. 2.1. Diéu kién van hanh h¢ théng sic ky léng (LC):

Cot: Purospher Star C18, 125 mm x 4.6 mm x 5 pm véi cot bao vé (Merck)
Pha dong: A: MeOH (0,1% HCOOH); B: Nudc khir ion (0,1% HCOOH)

Thoi gian (phat) A% Tbc @6 dong (pL/phat)
0.0 15 500
1.0 15 500
2.0 60 500
. 2.5-13 100 500
13 -14 15 500
15 -25 15 500

Thé tich bom: 25 pL.

IV.2.2. Didu kién vin hanh hé théng khdi phd:

Nguén tao ion: ESI (+) 4000 V

Khi phun/bd trg Nj: 40/10 don vi

Nhiét d6 éng mao quan: 350 °C

CID: 6V

Khi phun: Argon (1.5 mTorr)

Bé rong mili Q; & Q3 0.7 Da

SRM & Ning lugng CE: m/z 277>203 (dinh lugng) CE:22V
m/z 277>132 (xac nhén) CE:36V
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m/z 286>204 (n01 chuan) CE:22V
Thoi gian quét: 0,1 gidy/chuyén tiép SRM

* YV YRU CAU VE PO TIN CAY CUA PHEP PHAN TiCH

V.1. Xiy dung dwong chuén
Xay dung dudng chuin biéu thi mdi quan hé gitra ti 1¢ dién tich pic ion dinh lugng clenbuterol

(m/z 203) va clenbuterol — d9 (m/z 204) thu dugc v6i ndng d6 chudn clenbuterol twong tmg. Luu ¥:
Cdn quy ddi nong a6 theo dp tinh khiét cia chudn.

Yéu cau dudng chuin phai co do tuyen tinh tdt (tir 5 — 6 diém chun, bao gbm ca diém
0), hé sb twong quan hdi qui luyen tinh (R?) phai 16n hon hogc bing 0.99. Néu duong chuén
dugce xay dung tu 4 diém chuin (bao gdm ca diém 0) thi hé sb trong quan hoi qui tuyen tinh
(Rz) phai 1én hon hodc bing 0.999. Duong chuén dugc xay dung trén nén mau tring (mau
khong phat hién clenbuterol) v6i ndi chuén clenbuterol-d9 nhim loai bét anh huéng nén

ong giai doan chudn bi mau ciing nhu trong giai doan tao ion & diu do khéi phd (Hinh a
ab).
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Hinh b Pudng chuén x4y dung trén nén thit
V.2 Gi6i han phat hién :




Nén miu LOD LOQ DPon vi

Thit 0.017 | 0.051 | ng/Kg

Thirc an chdn nuoi 0.12 0.36 , ng/Kg

Bang 1. Gi6i han phat hién clenbuterol

V.3 Ty Ié cwong dg ion

Theo quyét dinh 2002/657/EC ciia Chau Au,M ¥ @& x4c nhan chét phan tich, hai manh ion
con va ion ban dau hoi ding 4 diém cén thiét, ty 1& cudong do6 ion ciia hai mii ion con phai
c6 tri s6 xac dinh va chi duoc thay dbi trong khoang cho phép.Trong truong hop nay, ty 1&
(cudmg d6 ion 132/cudng do ion 203) cb tri s6 28% + 3% so véi tri s6 c6 thé cho phép 28%
+ 7% theo quyét dinh 2002/657/EC. Két qua clia qua trinh ti wru, dua trén cudong d6 cia cac
ion , ion dinh hrgng va dinh tinh dugc trinh bay trong bang 2

Ion chinh lon dinh lvong Ion xdc nhin
277.0 203.0 132.1

. 286.1 204.0 -

Bdng 2. Ion dinh lwong va ion xdc nhdn
VI. TINHKET QUA
Luong chét cin phan tich c6 mat trong mau kiém dugc tinh theo cong thirc sau:
_Cyx1
S m()
X: lugng chit cin phén tich c6 trong méu kiém, pg/kg hoic pg/L

Trong d6:

Co: ndng dd chét can phan tich tinh tir dwdng chuén, pg/L
1: Thé tich dinh mitc 1 mL, mL

m, (V): khéi luong mau phan tich, g hodc thé tich mAu phan tich, mL
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