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SUMMARY

STUDY ON THE SOLID PHASE EXTRACTION (SPE) FOR SALBUTAMOL
DETERMINATION IN PIG URINE SAMPLES BY CAPILLARY
ELECTROPHORESIS METHOD USING CONTACTLESS CONDUCTIVITY
DETECTOR (CE-C*D)

Salbutamol belongs to beta-agonist group. It is used in medicine for the treatment of
asthma, blocking of lung ducts, ... However if it is used with high dose in castle feed to
raise the meat/fat ratio in castle, it can adversely affect human health. Salbutamol in
Vietnam has been mainly analyzed in Laboratories by HPLC method using
complicated analytical process and having high cost. Capillary electrophoresis
method using capacitively coupled contactless conductivity detection (CE-C’D) has
been known recently as a new analytical method with many advantages and was
successfully applied in Salbutamol determination in castle feed samples. However, a
limitation of CE-C’D method is the low sensitivity that does not allow the

determination of Salbutamol in food and in biological samples. In this article, we aim
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to study on the solid phase extraction of Salbutamol in pig urine matrix, to assist the

determination of low concentration of Salbutamol in these samples

1. MO DAU

Str dung chat tao nac trong d6 phé bién
nhit 1a Salbutamol (Sal) trong chin
nudi hién nay dang 1a van dé néng cia
nudce ta. Lon an thirc an ¢6 chira Sal s€
tang trong nhanh, ti 1€ nac cao, thit co
mau do tuoi. Tuy nhién du lugng Sal
trong thit lon c6 thé gdy anh huéng x4u
to1 stc khoe nguoi ti€u dung nhu lam
tang huyét ap, tim dap nhanh, rdi loan
tiéu hoa... Pé dam bao sic khoe cho
nguoi tiéu dung, 1y lai niém tin cia
nguoi dan vao nganh chan nudi, tao
cong bang cho nhitng nguoi chan nudi
chan chinh, viéc nghién ctru quy trinh
phan tich Sal trong thirc an chan nuoi va
cac doi tuong chan nudi, thuc phém... la
can thiét.

Viéc xac dinh Sal & nudc ta chu yéu
duoc thuc hién tai cac phong thi nghi¢m
bang cac phuong phap sic ky voi quy
trinh phtic tap, gia thanh cao. Géan day,
phuong phap di¢n di mao quan st dung
detector do do dan khong tiép xtac (CE-
C'D) véi nhidu vu diém d3 duoc nghién
ctru, ing dung dé phan tich Sal trong
mau thic an chin nudi [1, 6]. Tuy
nhién, do nén miu nudc tiéu lon kha
phuc tap va thuong c6 ham lugng Sal
thdp ma giéi han phat hién, giéi han
dinh lwong cia phuong phap CE-C'D
con han ché nén viéc phan tich Sal
trong cac mau nay gip kho khin. Véi
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nghién ctru nay, chung toi gidi thi€u ky
thuat chiét pha ran nhim tach va lam
giau Sal trong mau nudc tiéu lon dé xac
dinh bang phuong phap CE-C*D.

2. HOA CHAT, THIET BI VA THUC
NGHIEM

2.1. Héa chat

Salbutamol (ham luong > 97%) cua
Sigma Aldrich - My; L- Arginine (ham
lugng > 99,5%) cua Fluka - Thuy si;
Axit acetic (PA), dung dich amoniac
dam dac (25%) (PA), Methanol (PA),
Natri axetat, (PA) ctia Merck - DPuc;
Axit photphoric (PA, 85%), 2-propanol
(PA, >99,8%), Etyl (PA,
>99,9%), ciia Deajung - Han Qudc,...
Céc dung dich dugc pha trong nudc

axetat

deion.

Céc loai cot chiét gém: Cot hép phu Cis
(Sep-Park Water - My, 3 ml), cot trao
ddi cation manh (Bond Elut SCX,
Agilent — My, 3 ml) va (Bond Elut
SCX, Agilent — My, 6 ml).

2.2. Thiét bi

Hinh 1. H¢ thiét bi dién di mao quan
CE-C’D tu ché, ban tu dong



(1: Hop thé an toan, 2: Bé diéu khién thé,
3: Cdam bién do do dan khéng tiép xiic
(C’D), 4: BJ phdn két noi ban tw dong, 5:
Nim diéu chinh, 6: Bo phan diéu khién,
7: Binh khi nén)

Hé thiét bi CE-C'D tu ché, ban ty dong
(Hinh 1) duoc thiét ké, ché tao tai Viét
Nam trén co s su phdi hop giira cong ty
3SAnalysis

vo1 nhém nghién ctru cua GS. Peter

(http://www.3sanalysis.vn/)

Hauser (Khoa Hoéa, Truong Pai hoc
Basel, Thuy Si). Hién nay, hé thiét bi
nay dang tiép tuc dugc nghién ctru hoan
thién va phat trién ung dung tai B mon
Hoéa Phan tich, Khoa Hoa hoc, Truong
Pai hoc Khoa hoc Tu nhién,
DHQGHN. Cac thong tin vé dic diém
ky thuat coa hé thiét bi c6 thé tham
khao trong cac cong bd trudc diy cia
nhom nghién cuu [1, 6].

2.3. Thuc nghiém

2.3.1. Ldy mdu va bdo qudin mdu

DPé c6 mau thuc té, chung t6i da phdi
hop véi Vién Kiém nghiém An toan V§é
sinh Thuc pham Qudc gia tién hanh
nudi thi nghi¢m mot con lon choai 3
thang tudi, chua timg duogc nudi cong
nghi¢p, cham soéc trong 21 ngay véi
thire an sach co ngudn gbc rd rang dé
loai trir kha ning lon bi nhiém Sal. Sau
d6 cho lon an thic dn c6 bd sung Sal
lién tuc trong 21 ngay véi liéu luong 1a
15-20 mg/ngay. Tién hanh liy miu

nuoc ti€u vao cac budi sang tur ngay bat
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dau cho an bod sung Sal téi ngay giét
mo.

2.3.2. Phwong phap phdn tich

2.3.2.1. Phuwong phdp chiét pha rin dé
tach va lam giau Salbutamol
Salbutamol dugc tach va lam giau ra
khoi nén miu nudc tiéu lon bang
phuong phap chiét pha rin (SPE) sir
dung cot chiét 1a cot hap phu Cig (Sep-
Park Water - My, 3 ml), cot trao ddi
cation manh (Bond Elut SCX, Agilent —
MY, 3 ml) va (Bond Elut SCX, Agilent
— M¥, 6 ml). Qué trinh chiét pha rin
bao gdm céc budc sau:

Bude 1: Hoat hoa cot chiét

Cot Cig duoc hoat hoa béng 3 ml
CH;0H + 3 ml H,O + 3 ml dém
photphat pH = 6.

Cot SCX duoc hoat hoa béng 10 ml
CH;0H + 10 ml HO +10 ml dém
photphat pH = 6.

Budc 2: Nap mau vao cot chiét theo
phuong phap chay binh thuong.

Budc 3: Rura loai tap chét

Budce 4: Rura gidi chon loc Sal ra khoi
cot chiét bang dung moi thich hop.

Dich chiét thu duoc s& cd béng khi N, &
45°C, sau d6 hoa tan bang CH;0H va
xac dinh bang phuong phap CE-C'D.
Dé t6i uu hoa qua trinh chiét pha ran,
chung t61 da khao sat 4 quy trinh rura tap
chat 1a: Quy trinh 1: 3ml H,0 — 1,5ml
CH;OH, quy trinh 2: 3ml hdn hop
axeton /H,O (1/1 v/v), quy trinh 3: 3ml
H,O, quy trinh 4: 3ml CH;OONH,4 va 3



dung dich rira gidi 1a: 6ml hdn hop
CH,Cl,/2-propanol/NHj3 (78/20/2
v/v/v), 6ml hdn hgp CH;OH/NH3 (95/5
v/v), 6ml hdn hop CH;0H/CH;COOH
0,1M (90/10 v/v).

Hiéu qua cua qué trinh chiét pha rin
dugc danh gia qua hiéu suat thu hoi
(H%) va kha ning loai bo cic tap chat
trong nén mau c6 thé giy anh huong
dén tin hiéu chat phan tich trén dién di
do.

2.3.2.2. Phwong phdp CE-C’D xdc dinh
Salbutamol

Sal dugc xac dinh bang phuong phap
CE-C*D véi cac diéu kién t6i wu sau [1,
6]: Mao quan silica (duong kinh trong
ID = 50 um, tong chiéu dai: 60cm),
dung dich dém dién di: Arginine (10
mM)/Axit axetic pH = 4,9, bom mau
thay dong luc hoc kiéu xiphong & do
cao 10 cm, thoi gian bom mau 20 s, thé
tach: 18 kV. Gidi han phat hién (LOD)
dat duoc cua Sal 1a 500 ppb.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru, t6i wu cac diéu kién
chiét pha rin lam giau Salbutamol
trong miu nuéc tiéu lon

3.1.1 Lua chon ¢t chiét va dung dich
dém chiét

Két qua khao sat trén 2 cot C18 va cot
trao ddi cation manh SCX 3 mL va
SCX 6 mL cho thidy khi st dung cot
Cis tin hi€u cua Sal la tuong dbi nho,
chan pic ddc, hiéu suat thu hdi thp 1a
27,3 %. Céc cot SCX 3 ml va SCX 6
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ml cho két qua tin hiéu cac chit phin
tich cao hon nhiéu, véi hi¢u suét thu hoi
1an luot 14 64,2 % va 97,5%. Tuy nhién,
v6i luong nudce tiéu 1dy 1a 10 ml, dung
lwong nap miu cua cot 3 mL co thé bi
qua tai dan dén hiéu suit thu hoi thap.
Vi thé, ¢6t SCX 6 ml di duoc lya chon
cho nhitng khao sat tiép theo.

Céac dung dich dém chiét gém dém
axetat pH = 5,2, néng do 50 mM va
dém photphat pH = 6, nong d6 100 mM
cling da duoc khao sat [2, 4, 5]. Dién di
dd thu duoc cho thy khi str dung dém
axetat, pic cua tap chit 1on phu 1én ca vi
tri pic ctia Sal nén khong thay xuét hién
pic Sal. V61 dém photphat pH = 6, pic
cua tap chit nhé hon va cach xa vi tri
pic cua Sal, dong thoi pic cua Sal thu
duoc la 0 rang, sdc nét. Do do, chung
t6i chon dém photphat pH = 6, ndng do
100 mM 1a dém tbi wu cho qua trinh
chiét.

3.1.2. Khdo sdt qud trinh riva tap chit
Do nén mau nudc tiéu lon kha phtc tap,
chira nhiéu thanh phan khac nhau, can
lua chon duoc qui trinh rura tap chét phu
hop dé giam t6i da anh huong (c6 thé
c6) clia cac chat nay dén két qua phan
tich dién di. Két qua khao sat 04 quy
trinh rira tap chit (Quy trinh 1: 3ml H,O
—1,5ml CH30H; Quy trinh 2: 3ml hon
hop axeton/H,O (1/1 v/v); Quy trinh 3:
3ml H;O; Quy trinh 4: 3ml
CH3;0O0ONH,4) duoc thé hién trong hinh

2. Két qua thu dugc tu cac dién di dd



cho thdy, hiéu suit thu hdi cua ca 4 qui
trinh déu tuong ddi cao, lan luot 1a:
95,11%, 97,45%, 86,63% va 98,67%.
Tuy nhién, quy trinh 2 (3 ml hdn hop
axeton /H,O (1/1 v/v) cho tin hi¢u
cation nho hon, dudng nén dep va tin
hiéu phan tich Ia tot nhat nén duoc
chung t61 Iya chon cho cac thi nghi¢m
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Hinh 2. Pién di dé khdo sdt véi cac quy
trinh riea tap khac nhau ((1),(2); (3);
(4) twong vng voi quy trinh rua tap 1;

2,3, 4)

3.1.3. Khao sat dung moi rva gidi

Trong qua trinh chiét pha ran, can lua

chon duoc dung méi voi thé tich phu

hop dé rira giai cac chat phan tich ra
khoi ¢t chiét véi hidu suit cao nhét.

Theo [5, 7], chiing t61 Iya chon khao sat

3 dung dich rira giai gdm:

Dung dich 1: 6ml hén hgp CH,Cl/2

propanol/NHj; (78/20/2 v/v/v)

Dung dich 2: 6ml hon hop CH;OH/NH;

(95/5 v/v)

Dung dich 3: 6ml hdén hop

CH;0OH/CH3COOH 0,1M (90/10 v/v)
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Hinh 3. Dién di do khao sdt voi cdc
dung dich rva giai khac nhau ((1), (2),
(3) twong vng voi dung dich rva giai I,

2,3)
Nhu cé thé thdy trén Hinh 3, rira giai

bang dung dich 1 (6ml hdn hop
CH,Cl,/2 propanol/NH; (78/20/2 v/v/v)
va dung dich 3 (6ml hén hop
CH;0H/CH3;COOH 0,1M (90/10 v/v))
déu khong cho thiy sy xuit hién cua pic
Sal. Chi c6 dung dich ra gidi 2 (6ml
hén hop CH3OH/NH; (95/5 v/v) ) la
cho pic tin hi€u ctia Salbutamol rd nét,
duong nén dep va hiéu suét thu hdi cao
la 97,4%. Do d6, chung to1 lya chon
dung dich rtra giai t6i wu 1a 6 ml
CH;OH/NH3; (95/5 v/v).

Nhu vay, diéu kién tbi wu cho qué trinh
chiét pha ran gdm: Cot chiét pha ran 1a
cot SCX 6 ml, dung dich dém chiét 1a
dém photphat pH = 6 (100 mM), rtra tap
bang 3 ml axeton /H,O (1/1 v/v), dung
modi rua giai 1a 6 ml CH;OH/NH3 (95/5
v/v).

3.2. Danh gia phwong phap

Sau khi thu dugc céc diéu kién tbi wu
chiét pha rin, chang toi d4 tién hanh danh
gi4 phuong phap trén nén miu nudc tiéu
lon (mAu tring), thu dwgc gidi han phat
hi¢n (LOD) va giéi han dinh luong



(LOQ) ctia phuong phap lan luot 1a 30
ppb va 100 ppb, giéi han nay phu hop dé
phan tich cac mau nudc tiéu lon thuc té.
Hiéu suét thu hoi Sal dat trén 95 % cho
thdy phuong phéap co6 do dung cao, dang
tin cay. Gid tri CV nho hon 5 % ching té
do lap ctia phuong phép tuong dbi tot. Vi
vy, phuong phap chiét pha ran dé tach
va lam giau Sal trong miu nudc tiéu lon
10i dinh lwong bang phuong phéap CE-

C'D 14 hitu hiéu dé ap dung vao phén tich
mau nude tiéu lon thuc té.

3.3. Phén tich mau thue té

Ap dung cac didu kién t6i wu chiét pha
ran da duoc khao st & trén, chung t61 tién
hanh phan tich mot s6 mau nude tiéu lon
cta con lon nudi thi nghiém. Tt dién di
dd, ham lwong Sal trong cac miu nudc
tiéu phan tich duoc tinh toan va thé hién
trong bang 1:

Bang 1. Két qua phén tich ham lwong Sal trong 08 mau nude tiéu lon dwge ldy theo

ngay nudi voi thirc an bo sung Sal

Ngay lay mau tinh tir khi
b6 sung Sal vao thirc dn 1 2

cua lon (ngay)

3 5 7 9 15 21

Nong d6 (ppb) 444 | 325

527 | 340 | 375 | 728 |1.218]2.230

Két qua phan tich cho thiy cac mau déu
c6 Sal voi ndng do tir 325 = 2.230 ppb.
Céc két qua thu dugc c6 xu hudng ting
nhung khong tuyén tinh theo thoi gian.
Diéu nay co thé 1y giai do khi nudi lon
chung t6i cho 4n thic dn c6 bd sung Sal
vao cac budi téi va ldy miu nude tiéu
vao cac budi sang nhung khong kiém
soat duoc sb 1an con lon d3 dao thai Sal
qua nudc tiéu trong cac dém do. Mat
khac, ching t6i cling khong thé di sau
tim hiéu co ché hip thu va dao thai Sal
nén khong binh luin vé cac két qua thu
dugc. Tuy nhién, co thé khéng dinh,
dya trén viéc xac dinh Sal trong mau
nude tiéu lon, ching ta cé thé nhan biét
duoc con lon ¢6 an thirc an chiora Sal
khong. Piéu nay s& gitp cac nha quan
ly kiém soat duoc viéc sir dung Sal
trong thirc an chan nudi va lon nuoi.
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3.4. Két qua phan tich déi ching véi
phuwong phap tiéu chuin GC/MS/MS
Pé mot lan nira khéng dinh d6 chinh
xac cua phuong phap, chiing t6i so sanh
két qua xac dinh ham luong Sal trong
02 miu nuéc tiéu lgn bang phuong
phap CE-C'D voi két qua phan tich d6i
ching tai Trung tdm Kiém tra vé sinh
tha y Trung wong I bang phuong phap
LC/MS/MS (xem Bang 2). Tir Bang két
qua nay cho thiy, do léch giita hai két
qua phan tich bang phwong phap CE-
C'D so vo&i phuong phap tiéu chuin
LC/MS/MS dao dong tur 0,8 +15,6%, tu
d6 co thé két luan phuong phap CE-
C'D c6 d6 dung cao, c6 thé ap dung dé
phan tich Sal trong mau nudc tiéu lon
cho do chinh xac, d¢ tin cdy cao.



Bang 2. Két qua phén tich doi chitng véi phirong phdp LC/MS/MS

Ngay 1y mau sau khi bo sung Sal vao thirc o o
. Ngay thu 5 Ngay thu 21
an cho lon
CE-C"D (ppb) 340 2230
LC/MS/MS (ppb) 403 2212
Do sai khac (%) 15,6 0,8

4. KET LUAN
Nhu vay, chung t6i da nghién ctru, khao
sat, lwa chon duoc cac diéu kién tdi vu
chiét pha ran 1am giau Salbutamol trong
mau nude tiéu lon roi dinh luong bﬁng
thiét bi CE-C'D tu ché, ban ty dong va
ap dung qui trinh di toi wu dé xac dinh
ham luong Sal trong mot s miu nude
tiéu lon. Két qua thu dugc cho thiy co
thé két hop chiét pha rin véi phuong
phap CE-C'D dé xac dinh Sal trong
mau nude tiéu lon. T viée xac dinh Sal
trong miu nudc tiéu lon s& gitp cac nha
quan 1y kiém soat dugc viéc sir dung
Sal trong thirc an chan nuoi va lon nuoi.
Diéu nay dd md ra hudng nghién ctiu
lam giau két hop vé6i phuong phap CE-
C*D nhim khic phuc han ché cua CE-
C'D, ting do nhay ctia phuong phap,
dap tmg duoc nhu cau phan tich thuc té,
khong chi véi Sal ma con co tiém ning
tmg dung v6i nhitng d6i twong phin
tich khac nhu cac phu gia thuc pham,. ..
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