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SUMMARY

DETERMINATION OF SALBUTAMOL AND RACTOPAMINE BY
CAPILLARY ELECTROPHORESIS WITH CONTACTLESS CONDUCTIVITY
DETECTION (CE-C*D)

The illegal use of of f-agonist in cattle feed to enhance muscle growth and reduces fat
in affected animal has raised a big concern to consumers in Vietnam in recent time
since their residues in meat can induce serious diseases such as muscle cramps,
disturbed vision and eye pain, irregular heartbeat,.. In this article, a simple method for
the simultaneous determination of 2 common f-agonist: Salbutamol and Ractopamine
by capillary electrophoresis using contactless conductivity detector was developed. The
limits of detections were 0.5 and 0.7 pg/mL for Salbutamol va Ractopamine,
respectively. This method provides average recoveries for salbutamol and ractopamine
of 95,8% - 101,3%. The optimized procedure was applied to determine the Salbutamol
and Ractopamine in several pig feed and pig meat samples with high confidence.
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1. MO DAU

Salbutamol (Sal) va ractopamine (Rac)
1a nhimg chit thudc ho B-agonist, dugc
thém trai phép vao thirc an chin nudi dé
lam tang ty 1€ nac/md, lam thit c6 mau
do tuoi [4, 5]. Loi dung dac tinh nay,
mot sd ngudi di s dung Sal va Rac nhu
chét bo sung trong thirc an chan nudi dé
kich thich lgn bung dui, nd vai, tao nac
trong thoi gian ngan. Tiéu thy thirc dn co
ngudn goc tir dong vat bi nhidm p-
agonist s& gdy ra nhitng anh huong xau
dén strc khoe con ngudi nhu: cac bénh
lién quan dén tim mach, hé than kinh
trung uong...0 Viét Nam, Sal va Rac
thuong dwoc phan tich bang phuong
phap sic ky 16ng hiéu ning cao (HPLC)
trong cac phong thi nghiém vdi trang bi
hién dai, st dung mot lugng 16n dung
moi hiru co tinh khiét, gid thanh phéan
tich cao [2]. Phuong phap dién di mao
quan tich hop detector do do dan khong
tiép xuc két ndi kiéu tu dién (CE-C'D) la
mot phuong phép phan tich mdi voi
nhitng uu diém nhu: trang bi nho gon,
c6 thé ty dong hoa va trién khai tai hién
truong, hoat dong twong ddi don gian,
lwong miu va hoa chat nho, chi phi phan
tich thap [1, 3], cho thiy tiém ning tmg
dung kiém tra nhanh ngay tai cac doi
quan 1y thi truong & cac dia phuong.
Trong bai bdo nay, ching t61 da nghién
ctru thanh cong phuong phép xac dinh
ham luong Sal va Rac trong cac mau
thirc an chian nudi va mau thit lon bang
phuong phap CE-CD.

2. THIET BI, HOA CHAT

2.1. Thiét bi

He thiét bi dién di mao quan ban ty dong
su dung detector do din dugc nhom
nghién cuu ty thiét ké, ché tao tai Viét
Nam trén co s& hop tac véi GS. Peter
Hauser va ThS. Bui Duy Anh (khoa
Hoa, truong Pai hoc Basel, Thuy Si).
Hi¢n nay, hé thiét bi nay dang duoc trién
khai tng dung va phat trién nang cép tai
khoa Hoa hoc, truong Pai hoc Khoa hoc
tu nhién, Pai hoc Qubc gia Ha Noi.

Hinh 1: Thiét bi dién di mao qudn CE-
C*D si dung trong nghién ciu

2.2. Héa chit
TAt ca cac hoa chit st dung déu co do
tinh khiét phan tich (p.a). Salbutamol va
ractopamine (Sigma), axit phosphoric,
axetic, clohydric va natri hydroxit
(Merck), L-Histidin va L- Arginine
(Fluka), nudc deion.
3. KET QUA NGHIEN CUU VA BAN
LUAN
3.1. Khio sat, t6i wu diéu kién tiach va
dinh hrong cac chit phan tich
3.1.1. Khdao sat hé dém dién di
Thanh phan va gia tri pH cua dung dich
dém 1a yéu té quyét dinh truc tiép dén
qua trinh tach dién di, cac yéu té nay
thay doi s& lam thay doi dién tich, toc do
cua cac chat, tir d6 lam thay ddi thoi

45



gian di chuyén cua cac chit phan tich
trong mao quan. Vi vay, can phai khao
sat lya chon thanh phan, pH cua dung
dich dém thich hop va giit khong doi
trong sudt qué trinh dién di. Viéc khao
sat dung dich dém dién di duoc thuc
hién trén co so st dung mot hop phan
bazo thuong dung trong phuong phép
CE-C'D la Arginine (Arg) (pK,=9,09)
hodc Histidine (His) (pKs=8,97) két hop
vl mot axit nhu phosphoric (Phos),
ascorbic (Asc) hodc axetic (Ace). Két

quéa khao sat cho thay hé dém Arg/Ace
cho dudng nén 6n dinh, tin hiéu (dién
tich) pic ctia cac chit phan tich cao hon
va d6 phan giai t6t hon so v6i cac hé
dém khao sat khac. Do do, hé dém nay
dugc sir dung dé khao sat pH va cac yéu
t tiép theo. Gia tri pH duoc thuc hién
khao sat trong khoang rong tae pH = 4,0 -
9,0 va tap trung nhiéu diém trong ving
pH tir 4,0 - 6,0 theo tham khao tir cac
nghién ctru trudc [3]. Cac két qua dugc
thé hién trong Hinh 2.
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Hinh 2: Dién di do khao sdt anh hieong ciia pH dén sw phan tach cia Sal, Rac 60
ug/mL trong ving pH tir 4,0 dén 9,0. Dung dich dém dién di: Arg/Ace, thé tach: +18

kV, mao quan silica c6 tong chiéu dai 60 cm (chiéu dai hiéu dung: 53 cm)

Két qua ¢ Hinh 2 cho thiy, khi pH ting,
téng thoi gian phan tich giam nhung
dién tich pic va kha nang tach pic cua
cac chit ciing giam. Ciing c6 thé thay tai
gia tri pH = 4,9 cho két qua tot nhat vé
ca dién tich pic, do0 phan giai gitra cac
pic, tin hiéu duong nén 6n dinh va thoi
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gian phan tich hop ly. Két qua nay ciing
phu hop véi nghién ctru trude do cua cac
tac gia khac [3]. Do do, hé dém Arg/Ace
pH = 4,9 dugc lya chon dé thuc hién céac
khao sat tiép theo.

Cung v6i pH, thanh phan thi néng do
dung dich dém ciing anh hudng nhiéu



dén két qua phan tich dién di. Viéc khao
sat ndng do dung dich dém dién di duoc
thuc hién trén co s¢ hé dém Arg/Ace pH
= 4,9 véi cac néng d6: 10 mM, 15 mM,
20 mM. Két qua cho thay tai nong do
dém 10 mM c6 noéng d6 < 10mM thi
dém nay cua dung dich kém thi cac chat
duoc tach twong ddi tot, cac pic kha can
dbi va séc nét, dién tich pic lon nhét,
thoi gian phan tich ngin hon so véi
ndéng d6 dém khac.Vi vdy, ching t6i lya
chon h¢ dém Arg/Ace, pH = 4.9, néng
d6 10 mM la diéu kién tdi wu cho cac
nghién ctru tiép theo.

IS(JmV

3.1.2. Khdo sat anh hwong cia thé dat
vao hai dau mao qudn

Qua trinh dién di chi xay ra khi c6 nguon
dién thé mot chiéu nhat dinh dat vao 2 dau
mao quan, dién thé nay co vai tro diéu
khién va duy tri su di chuyén caa cac chat
trong mao quan. Dé co két qua tbt va on
dinh can phai chon thé thich hop va giit
cho thé nay ludn 6n dinh trong sudt qué
trinh phan tach. Cac thé duoc lya chon
khao sat la: +10 kV, +15 kV, +18 kV va
+20 kV. Két qua khao sat thé tach duoc
thé hién trong Hinh 3.
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Hinh 3: Dién di do khao sdt anh hiréng cia thé tach véi Sal, Rac 60 ug/mL. Dung dich
dém dién di: Arg/Ace 10 mM, pH = 4,9, mao quan silica cé tong chiéu dai 60 cm (chiéu

dai hiéu dung: 53 cm)

Két qua thé hién trén dién di d6 cho thay
khi tang thé tir +10 kV dén +20 kV, thoi
gian di chuyén cua chét phan tich va do
phan giai giita cac pic giam. Tai thé tach
+18 kVcho két qua duong nén 6n dinh,
thoi gian phan tich va do phan giai phu
hop.Vi vy chung ti lya chon thé +18
kV 1a thé tach t6i wu.

3.1.3. Khdo sat dnh hwoéng cua thoi
gian bom méu

Trong qua trinh nap mau vao mao quan,
lwong mau nap phai du 1on dé dam bao
dat do nhay t6t nhung néu ving mau nap

vao qua lon thi su phan tan sé xuét hién
manh do hién tuong khuéch tan lam
giam hiéu suit tach. Do d6, thoi gian
bom mau hop 1y ciing can duoc khao sat
dé dam bdo thu dugc tin hiéu 16n nhét
ma pic khong bi gian rong. Trén co so
khdo sat véi cac thoi gian bom mau 10 s,
20 s, 30 s va 50 s cho thay khi thoi gian
bom mAu ting, thoi gian di chuyén cta
ca hai chat phat phan tich hau nhu
khong thay ddi hodc thay dbi rat it
nhung tin hi€u (dién tich) pic thi tang
dang ké. Tuy nhién, khao sat so bo trén
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nén mau thirc dn cho thay ngoai pic cua
chat phén tich con c6 pic ciia cac cation.
Khi thoi gian bom mau ting, pic clia cac
cation cling ting va co thé gdy anh
huong t6i pic cua chat phan tich. Do do,
dé giam anh huong nay ching toi lua
chon thdi gian bom mau 1a 20 s cho céc
nghién ctru tiép theo.

3.2. Xay dung dwong chuin xic dinh

Sal va Rac

Trude khi tién hanh phan tich véi dbi
twong mau thic an chian nudi va thit
lon, ching t6i da tién hanh 1ap duong
chuan cho Sal va Rac vdi cac diéu kién
phan tich téi vu da khao sat & trén. Két
qua dudng chuin duogc trinh bay trong
Bang 1:

Bdng 1: Puong chudn, gisi han phat hién (LOD), gidi han dinh lvong (LOQ) cho Sal va Rac

H¢ sO
Tén . N I tuwong LOD LOQ
chit Phuong trinh dudong chuéan (y=a+bx) quan (ug/mL) | (ug/mL)
(R)
Sal | y=(0,70696+0,75083)+(1,04549+0,01054)x | 0,99975 0,5 1,7
Rac | y=(-1,16947+0,42542)+(0,90011+0,00697)x | 0,99969 0,7 2,3

3.3. Két qua phan tich mét s6 miu
thirc in chin nudi va miu thit lgn
3.3.1. Méu thirc an chén nuéi

Cac mau thic in chin nudi duoc cung
cap boi vién Kiém nghiém An toan Vé
sinh Thuc pham Quéc gia. Pay 1a mau
cho két qua c6 ham luong chit tao nac
nhung da luu trong nhitng thoi gian khac
nhau, c6 thé 1én dén vai thang. Mau
duoc xu 1y bang hon hop metanol va
nudc (4:1), rung si€éu am trong khoang 2

Izomv

1

gi0, loc qua mang loc 0,2 pm, roi tién
hanh phan tich bang phuong phap thém
chuén trén thiét bi CE-C*D. Hai miu ¢6
ham lugng chét tao nac déu dugc phan
tich ddi chimg voi phuong phép sic ky
long hiéu nang cao su dung detector
khdi phd (HPLC-MS) do Vién Kiém
nghiém An toan Vé sinh Thuc pham
Quédc Gia thyc hién. Két qua phan tich
duogc thé hién trong Bang 2 va Hinh 4.
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Hinh 4: Dién di 6 xdc dinh Sal, Rac trong mau thire an chan nudi. Dung dich dém
dién di: Arg/Ace, thé tach: +18 kV, mao quan silica c6 tong chiéu dai 60 cm (chiéu dai

hiéu dung: 53 ¢cm). Cdc dwong sé 1, 2, 3 twong vng véi cdec mau TACN 1, 2, 3.
Bang 2: Két qua phan tich Sal va Rac trong mau thite dn chan nuéi (TACN)
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Ham luong chat Ham luong chat phan o
o . . . . Sai sO gitta phuong
Tén mau phén tich (bang CE - tich (bang HPLC- ,
4 phap (%)
C'D) MS)

TACN1-céRac | <LOQ (2,3 ug/q) - -
TACN 2 -cé Rac | 36,21 + 0,15 (ug/g) 31,53 (ug/g) 12,92
TACN 3-c6Sal | 71,16 + 0,21 (ug/g) 83,29 (1o/g) -14,56

Tir két qua & Bang 2 cho thiy, sai sb
gitra hai phuong phap dao dong dudi
15% chirng té ham lwong Sal va Rac thu
dugc theo hai phuong phap kha phu hop
v6i ham luong ¢ ppm. Diéu ndy cho
thidy phuong phap CE-C*D hoan toan
dang tin cay.

3.3.2. Mdu thit lon

Mau thit dugc mua ngau nhién tai mot
quay & cho Triéu Khac-Thanh Xuan-
Ha Noi. Két qua phan tich khong tim
thay thanh phan cua Sal va Rac trong
mau. Dé minh chung kha ning phéan

tich véi ddi twong mau nay, ching toi
thém chuian mot luong x4c dinh Sal va
Rac vao mau, tién hanh xu 1y mau theo
quy trinh nhu ddi véi mau thuc an
chin nudi va phan tich trén thiét bi
CE-C*D. Ham luong céc chét duoc xéac
dinh bang phuong phap thém chuan 2
mirc. Két qua xac dinh hiéu suat thu
hoi cua phuong phap dwgc thé hién
trong Bang 3.

Bang 3: Két qud xdc dinh hiéu sudt thu hai cia Sal va Rac trong mdu thjt lon

Nong d6 chat N o i P N n P
. L Nong d6 phan Hi¢u suat thu h6i | Hiéu suat thu
Tén chuéan thém vao , N .
p tich dugc (ppm) (%) hoi trung binh
chat (ppm) %)
Mic1 | Mic2 | Micl | Mic2 | Macl | Mic2 ’
Sal 40,0 60,0 40,5 59,1 101,3 98,3 99,8
Rac 40,0 60,0 38,3 60,5 95,8 100,8 98,3

Tur bang 3 ¢6 thé thay do thu hoi cua cac
chat la kha cao, tir 95,8% - 101,3%, cho
thay phuong phap phén tich xac dinh Sal
va Rac trong mau thit lon 1a dang tin cay.

4. KET LUAN

Nghién ctru dd khao sat diéu kién tdi uu
x4c dinh dong thoi Sal va Rac bang
phuong phap dién di mao quan st dung
detector d6 dan khéng tiép xuc véi gisi
han phat hién (LOD) trong khoang 0,5
pg/mL dén 0,7 pg/mL va giéi han dinh

luong (LOQ) tir 1,7 pg/mL dén 2,3
ng/mL. Quy trinh da dugc ap dung phén
tich mot s mau thirc an chan nudi va
d6i chimg v&i phuong phap tiéu chuan
HPLC-MS cho két qua dang tin cy. Khi
ap dung quy trinh vao phan tich mot sd
mau thit lon thém chuan cho hiéu suét
thu hdi cao. Tir d6 cho thiy, phuong
phap CE-CD 1a déang tin ciy va c6 tiém
nang trong vi¢c Ung dung phan tich

ki€ém nghiém mot sO chat tao nac ngay
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tai hién truong nhu tai cac chg, co sé
nuoi, giét md lon, cac doi quan 1y thi
truong dia phuong, ... gop phan dam bao
vé sinh an toan thyc pham cho ngudi
tiéu dung. Ngoai ra, phuong phap con co
thé mo rong ap dung véi mot sé doi
tuong mau sinh hoc khac nhu mau nuéc
tiéu, mau mau,. ..

LOI CAM ON

Nghién cvuu dwoc thuc hién voi sy hé tro
kinh phi ciia dé tai TN-14-12. Nhom tac
gia xin cam on sw hop tac nghién cuu
ché tao thiét bi CE-C*D ciia GS. Peter
C. Hauser va ThS. Bui Duy Anh (Truong
Dai hoc Basel, Thuy si), cing nhw su
hop tac phan tich doi chitng va cung cdp
mau thirc an chan nuéi cua TS. Lé Thi
Hong Hdo, ThS. Vii Thi Trang ciing
nhom nghién cuu vé chdt tao nac tai
Vién Kiém nghiém An toan vé sinh Thuc

phdm Quéc gia.
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