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Nghién ctru xay dyng phuong phdp xdc dinh dong thoi
Salbutamol, Ractopamine va Clenbuterol trong thirc an chan
nudi bang k¥ thuat sac ky 1ong si€u hi¢u nang hai 1an khoi pho
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Tém tit: Bai bdo nay g101 thleu phuong phdp xdc dinh dong thoi salbutamol, ractopamine va
clenbuterol sir dung thiét bi sic ky long 51eu hiéu nang khéi phd hai lan (UPLC/MS/MS) dat do
nhay va do chon loc cao, quy trinh chiét miu don gian, thoi gian phén tich nhanh. Mau dugc chiét
bing dung dich dém KZHPO4, lam sach mau qua cot pha rin SCX rdi dinh luong trén
UPLC/MS/MS. Khang dinh chat nghién ctru bang 4 ion dic trung, phu(mg phdp da duoc phé
duyét theo quyét dinh 657/2002/EC ciia Cong ddng chung Chau Au, ddp tng yéu cau cua
Thong tu 01/2016/TT-BNNPTNT ngay 15/02/2016 ctua B Nong nghiép va Phit trién Nong
thon quy dinh vé kiém tra, gidm sat va xir Iy vi pham cdc chat cAm thudc nhém Beta-agonist

trong chan nudi.

Tuwr khoa: Salbutamol, ractopamine, clenbuterol; UPLC/MS/MS; TACN.

1. it véan dé

Trong thoi gian qua, tinh trang vi pham
phdp luét trong san xuat, kinh doanh, lam dung
khang sinh, sir dung chat cAm trong chin nudi
gia siic, gia cam dién bién rat phirc tap, c6 chiéu
huéng gia tang dién rong & cic dia phuong,
dang 12 van d& nan giai thach thirc co quan quan
ly. Pac biét, viéc st dung céc chit cAm nhém
beta - agonist (salbutamol, clenbuterol,
ractopamine) dang giy buc xic du luan, dugc
nguoi dan, cdc co quan quan ly, phuong tién
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truyén thong rat quan tim. DAy 1a nhiing chat
chi dugc ding dé chita bénh cho con ngudi,
cAm st dung trong thuc phém. Mic du bi cAm
nhu viy nhung van duoc ngudi dan st dung
kh4 rong rai tai Viét Nam, dudi dang pha truc
tiép vao thuc an cho gia stc hoac dugc tron lan
voi thuc phém ché bién. Khi an céc thyc pham
c6 cic chat nay, c6 the bi chéng mat, 1 tai, nhip
tim nhanh, mét méi, vé 1au dai c6 nguy co mac
bénh ung thu, anh hudng tdi noi giong, giy hé
luy nang né cho tuwong lai sau nay.

Viéc nghién ctru xay dung phuwong phép xac
dinh nhom beta-agonist trong thiic dn chén nudi
da dwoc nhidu tic gia thuc hién [1-4]. Mdi
phuong phap nghién cru ma cic tic gia dua ra
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dua trén nhitng k¥ thudt khac nhau. Bai b4do nay
gdi thiéu phuong phdp xdc dinh dong thoi
salbutamol, ractopamine va clenbuterol st dung
thiét bi sac ky 16ng siéu hiéu ning khbi phd hai
lan (UPLC/MS/MS) dat do nhay va do chon loc
cao, quy trinh chiét miu don gian, thoi gian
phan tich nhanh. Mau dugc chiét bang dung
dich dém K,HPO,, lam sach miu qua cot pha
rin SCX rdi dinh luong trén UPLC/MS/MS.
Khing dinh chit nghién ctru bang 4 ion dic
trung, phuong phdp da dugc phé duyét theo
quyét dinh 657/2002/EC cta Cong dong chung
Chau Au [5], ddp Uung yéu ciu cta Théng tu
01/2016/TT-BNNPTNT ngay 15/02/2016 cua B
Nong nghiép va Phat trién Nong thon quy dinh vé
klem tra, gidm sat va xtr 1y vi pham céc chat
cAm thudc nhém Beta-agonist trong chin nudi.

2. Thyc nghiém

2.1. Hod chdt: Acetonitril, metanol (MeOH),
K,HPO,, focmic axit loai dung cho HPLC
(Merck, buc); NH4OH loai dung cho phén tich
(Trung Quéc); Nudc tinh khiét dung cho HPLC
(Merck, buc); Chuén salbutamol sulfate 99%
(Dr.Ehrenstorfer GmbH, bDuc); ractopamine
hydrochloride 99,8% (Dr.Ehrenstorfer GmbH,
buc); Clenbuterol hydrochloride  99,8%
(Dr.Ehrenstorfer GmbH, Dtc). Dung dich

-

chudn gbc hdn hop c6 ndng d6 400ng/ml duoc
pha trong metanol, bao quan -20°C, sir dung
trong 3 thang. Dung dich chuan lam viéc duoc
pha tir chuan gbc hon hop tai cic nong do 1,0;
2,0; 3,0; 5,0 va 10ng/ml béng metanol va nudc
voi 0,1% axit focmic, pha trude khi st dung.
Pha dong A 1a metanol, pha dong B la nudc voi
0,1% axit focmic.

2.2. Thiét bi: Thiét bi sic ky long khdi phd
UPLC-MS/MS (Waters, My), gém céc bd phan
chinh nhu bom, bd tiém mau tu dong, bo diéu
nhiét cft, bd khir khi, bd ghép noi kh01 pho
Waters Acquity TQ Detector va phin mém xir
Iy Masslynx 4.1. Cot sic ky Acquity
UPLC®BEH C18 2.1x100mm, 1,7um,
(Waters, My). Chuong trinh pha dong bat dau
95%B, gitt trong 1,3 phut, giam xudng 65%B
tai 7,3 phut va két thic tai diéu kién ban dau,
tong thoi gian chay la 8 phiit, toc do6 dong
0,3ml/phiit, thé tich tiém 10ul. Nhiét do cot
30°C. Ché d6 phén tich da kénh MRM, kiéu ion
héa duong, nhiét o ngudn 150°C, nhiét do khir
dung mdi 350°C, dong khtr khi 600L/Hr. Dién
thé mao quan 0,5kV, dién thé cone 25V, ap suét
chan khong 3,8.”mbar. Thoi gian luu cua
salbutamol, ractopamine va clenbuterol lan lugt
12 4,23; 5,99 va 6,34 phit (Hinh 1). Nang lugng
phén manh cic ion dic trung dugc trinh bay
trong Bang 1.

Hinh 1. Sic d6 chuan hdn hgp salbutamol, ractopamine va clenbuterol & nong do Sug/l.
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Bang 1. Ning luong phan manh cia hdn hgp salbutamol, ractopamine va clenbuterol

Teén chit ion so cap ion thir cap Thoi gian  Diénthé  Néng luong
(m/z) (m/z) Dwell (s) Cone (V) Cone (eV)

120,81 0,025 24 36
130,05 0,025 24 32
Salbutamol 240,03 147.95 0.025 24 o
165,98 0,025 24 16
131,87 0,025 22 40
Clenbuterol 276,96 167,75 0,025 22 34
202.89 0,025 22 16
106,94 0,025 26 36
. 120,93 0,025 26 24
Ractopamine 302,03 135.97 0.025 26 28
164,02 0,025 26 20

Chi chii: ion gach chan ld ion ding dé dinh hrong
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Hinh 2. Collision Energy Optimization (m/z 276,97 -> 202,89).

2.3. Quy trinh xir Iy mau: Can chinh xdc 1,0g
phan mau thir da dwoc dong nhit cho vao dng
ly tam 50ml. Thém chinh xdc 10ml KH,PO,
0,1M, vortex 2 phiit cho déu mau, ly tim 5000
vong/phut trong 10 phut (t° phong), sau d6 gan
lay phan dich trong. Tiép tuc chiét lap lai lan
nira, gop toan bd dich chiét, ly tam 5000
vong/phit trong 10 phiit, dung dich dem di 1am
sach qua cot SCX, hoat héa b?ing MeOH; H,O0,
sau d6 nap hét mau qua cot, rira tap bang 3ml
H,0, 3ml MeOH:H,O (10:90), rtra giai bé‘ing
NH,OH 5%. Théi khé dung dich bang khi ni to,
hoa can chinh xdc 1ml dung mdi pha dong, loc
qua mang loc 0,22um, khir khi va tién hanh do
trén may UPLC/MS/MS.

3. Két qua va thao luan

3.1. Khdo sdt két qud danh hwéng ciia nén mau
trong qud trinh phdn tich

Trong phéan tich LC/MS/MS, nén miu c6
thé anh hudng rat 16n dén d6 chinh xéc cia két
quéa phén tich, tir giai doan chuin bi mau dén
giai doan dinh lugng trén du do khdi phd (hiéu
sudt tao ion). Vi vay, viéc khao sat anh huong
nén mau trong qui trinh phan tich la rit quan
trong. Ket qua bang 2 cho thiy cdc dién tich pic
ctia mdi ion lan lugt _trong dung dich chuan va
dung dich thém chuin vao nén mau sau xir 1y
tuong tu nhau, diéu nay chimg to khong c6
hiéu ing nén trong giai doan tao ion ¢ dau do
khéi pho.
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Bang 2. Két qua khao st anh hudng ctia nén miu trong qud trinh phan tich

Chat phan tich Nong do (ug/kg) 2 3 5
Dung dich A 33942 51196 82995
Salbutamo] | hudn A 15089 22718 36956
Thém vao miu Ay 31692 51012 80763
sau xit Iy Aje 14457 23304 35204
Dung dich Ay 22948 33052 52218
Ractopamine  €hUAN  An 16936 26574 40506
Thém vio miu A, 24166 32413 50124
sau xit Iy Ay 18233 25391 40574
Dung dich Axs 8309 14073 22206
chudn Arer 1792 3185 5089
Clenbuterol 1y vao miu Ay 8025 12589 23187
sau xit Iy Aser 1674 3290 5263

3.2. Khao sdt khoang tuyén tinh va duong
chuan buong chuan dugc thuc hién trén nén
miu tring thém chuan (phwong phdp thém
chudn) tai cic nong do 1,0; 2,0; 3,0; 5,0 va
10ug/kg. Két qua cho thidy duong chuan
salbutamol, ractopamine va clenbuterol tuyén
tinh trong khoang tir 1,0 - 10ug/kg. Gia tri R*>

0,999, d6 thu hdi & cdc diém chuan théa man
yéu cau (< 10%).

3.3. Khdo sdt hiéu sudt thu hoi: Panh gia do
thu h6i dwa vao miu thém chuin tai 3 mirc
nong do 1a 3 Ong/kg; 5,0ug/kg va 7,0ug/kg. St
dung duong chuan dé tinh todn. Tai moi ndng
dd, thyuc hién chiét doc lap, mdi nong do phan
tich 3 lan, trong 3 ngay khac nhau.
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Hinh 3. Puong chuan dinh lugng salbutamol va ractopamine.

Bang 3. Két qua khao sét hi¢u suat thu hdi tinh trén nén mau thirc an chin nudi

Nong do mau  Salbutamol Ractopamine Clenbuterol

(ug/kg) Hg (%) RSD% Hrg (%) RSD% Hg (%) RSD%
(n=06) (n=06) (n=06)

3 72,70 4,22 73,31 5,44 70,27 6,02

5 87,24 2,56 75,22 4,18 76,42 1,66

7 89,33 3,32 83,12 2,05 85,70 2,34
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Béng 3 cho thay hiéu suat thu hdi khd cao,
salbutamol dao dong trong khoang 72,70 dén
89,33%; ractopamin dao dong khoang 75,22 -
83,12%; clenbuterol dao dong tu 70,27 dén
85,70%. Pép tng dwoc yéu cau ciia Quyét dinh
2002/657/EC (Khoang chap nhan tir 70 dén
110%).

3.4. Gioi han phdt hién (LOD) va gioi han dinh
lwong (LOQ)

Tai Viét Nam hién nay, mau thtc dn chian
nudi dugc coi la duong tinh véi salbutamol,
ractopamine va clenbuterol khi c6 két qua phan
tich dinh lugng cao hon hodc bing 10pg/kg. Vi
vay, dé tai tién hanh khao sat LOD tai nong d6
2ug/kg. Chuan bi 10 mau tring thém chuan hdn
hop salbutamol, ractopamine va clenbuterol &
ndng do trén. Xt 1y mau va phan tich theo cic
diéu kién da chon, két qua nhu béang 4.

Panh gia tinh hop ly: Tu gida tri LOD da
tinh duoc, tinh Ry win = X/LOD = 4,79
(salbutamol), 6,0 (ractopamine) va 4,49
(clenbuterol), trong d6 x la gid tri trung binh.
Theo 1y thuyet Rioh to4n pha1 nam trong khodng
4 < Rmh toan < 10 nén ndng d¢ dung dich cua
mau tréng thirc an chan nudi thém chuén la phu
hop, LOD tinh dugc 1a dang tin cdy, do dicu
kién thiét bj theo thoi gian c6 thé giam do nhay
nén lay gia tri LOQ lan luot dbi véi salbutamol,

ractopamine va clenbuterol la 1,0pg/kg; 1,0
pug/kg va 1,07ug/kg tuong ung.

3.5. B¢ dao dong ty lé cuong do ion cua cdc
manh ion

Két qua tir bang 5 cho thay ty 1& cuong do
ion cua salbutamol, ractopamine va clenbuterol
trong dung dich mau déu nam trong khoang cho
phép, phit hop véi quyét dinh cua Hoi dong
Chéu Au 2002/657/EC.

Béng 4. Két qua khao sét gii han phét hién, giéi
han dinh lugng ctia phuong phap

Miu Nong d6 (ng/kg)
Salbutamol  Ractopamin Clenbuterol

SPK2-1 1,62 1,34 1,41
SPK2-2 1,40 1,52 1,57
SPK2-3 1,52 1,44 1,51
SPK 2-4 1,50 1,40 1,43
SPK2-5 147 1,50 1,57
SPK2-6 1,32 1,52 1,46
SPK 2-7 1,41 1,43 1,70
SPK2-8 1,34 1,61 1,62
SPK 29 1,56 1,48 1,55
SPK 2-10 1,40 1,55 1,34
Trung binh 1,45 1,48 1,51
SD 0,10 0,08 0,11
LOD 0,30 0,27 0,36
LOQ 0,97 0,79 1,07
RTl’nh todn 4,79 6,00 4,49

Bang 5. Két qua khao sét cudng d6 ion dinh lugng va ion xdc nhan

Chét phan tich Nong do (ug/l) 2 3 5 K}loang dao )
dong cho phép
Ty 1§ ion trén 044 044 0,44
Salbutamot  dung dich chudn Ao B 0,42 -0,44
Ty 1€ i ion trén 0,45 0,45 0,43 ’ ’
nén mau Al66/A148
Ty 1€ ion trén 0,73 0,80 0,77
: 2 Ani/Ag
Ractopamine dung dich chuan 0,62 -0,93
p Ty 1¢1i ion trén Ai/Ags 0,75 0,78 0,81 ’ ’
nén mau
Tyl i ion trén . A7/ Asgs 0,21 0,22 0,22 021 -0.24
Clenbuterol dung dich chuan
Ty le IOH trén A167/A203 0,20 0,22 0,22

nén mau
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4. Két luan

Di tién hanh nghién ctru va xiy dyng thanh
cong phuong phidp xdc dinh dong thoi
salbutamol, ractopamine va clenbuterol trong
thirc an chan nudi sir dung thiét bi sic ky 1ong
siéu hi€u ning UPLC/MS/MS dat d0 nhay va
d6 chon loc cao, quy trinh chiét mau don gian,
thoi gian phan tich nhanh. Phuong phédp da
dugc phé duyét theo quyét dinh 657/2002/EC
cia Cong dong chung Chau Au. Phuong phdp
1a phit hop dé xdc dinh du luong nhém beta -
agonist trong thitc &n chan nudi & ngudng doi
hoi cua thi truong hién nay. Phuong phap da
duogc dp dung phén tich 93 mau thyc té trén khu
vuc mién Béc Viét Nam.
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Abstract: A method based on ultra high performance liquid chromatography coupled with tandem
mass spectrometry (UPLC/MS/MS) as development for simply and rapid determination of the residues
of three beta-agonist (salbutamol, ractopamine and clenbuterol) in animal feed. The sample were
extracted by kalidihydrophosphat and then analyzed in multiple reaction monitoring (MRM) mode.
Mobile phase was ultrapure water (containing 0,1% formic acid). Uder the optimized detection
conditions, the linear range for salbutamol, ractopamine and clenbuterol are 1,0 - 10ug/L, the linear
correlation coefficients are all more than 0,999. The limits of quantification of salbutamol,
ractopamine and clenbuterol are 1,0; 1,0 and 1,07ug/kg respectively. The recoveries of three beta-
agonists range from 70,27 - 89,33 with relative standard deviations (RSD) of 1.66 - 6.02%. This
method is simly, effective, sensitive, which is suitable for the determination and confirmation of three
beta-agonists in animal feed.

Keywords: Salbutamol, ractopamine, clenbuterol; UPLC/MS/MS; Animal feed stuffs.



