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Summary

An LC-MS/MS was developed for determination of the following 4 prohibited substances in pork: Acepromazine,
atropin, salbutamol, clenbuterol. The residues of these 4 prohibited substances were extracted from the analyzed
samples by QUEChERS. The chromatography was performed with: Column - C., (100 x 2.1 mm;, 1.7 um); mobile phase
- acetonitrile/0.1 % formic acid and water with 0.1 % formic acid in gradient mode; detector - Triple quadrupole mass
spectrometer system using positive and negative electrospray ionization and Multiple Reaction Monitoring mode. The
method was validated. The recovery range was 75.8 - 110.1 % with RSD < 10 % and the limit of detection (LOD) ranged
at 0.01 ppb - 0.1 ppb. The method proved desirably helpful for practical analysis of these prohibited substances in pork.
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Dat van dé

Thit heo I& mét trong nhitng ngudn thuwc phdm
thiét yéu, ngudn cung cap dam chinh cho céc bira an
hang ngay. Trong chan nudi, salbutamol, clenbuterol
duwoc dwa vao trong thirc an gia suc lam giam lop
mé& dudi da, tang khdi lwong co, tang trong luvong.
Atropin, acepromazine thwong tiém trwdc khi van
chuyén, giét mé chéng cang thang, gitp heo tran tinh
va giam lo I&ng, chéng 6i mira, gidm t& vong. Thudc
con lam cac mach mau heo co lai khién thit trong hdng
hao, bat mat hon. Viéc s& dung bat hop phap chét
cam trong chan nudi &nh hudng xau dén sirc khode
coéng dong. Theo cac nghién ctru Y khoa, nguoi tiéu
duing &n phai thit heo cé nhiéu chéat thuéc nhém beta-
agonist sé bj cac triéu chirng cép tinh cla sw ngd
doc. Vé lau dai, cac chat clenbuterol va salbutamol cé
thé lam tén hai cac hé than kinh, tudn hoan, hd hép,
tham chi co thé gay ttr vong v&i ngudi méc bénh man
tinh nhw tim mach, cao huyét ap,... Cac chat cAm nay
thwong ton dw & than va gan cla heo, viéc s dung
ndi tang heo lam tang nguy co nhiém céc chéat doc
nay 1. Cac nghién ctu cho thay clenbuterol én dinh
trong md dong vat sau giét mbé va da dwoc chirng
minh la khong phan hady trong nwéc s6i & 100°C, do
do, c6 kha nang tdn tai 1au trong mé ngay ca khi xir
ly nhiét d6 cao nhw chién va lugc 23, Hién nay, mac
du c6ng tac kiém soat da va dang dwoc tang cuong,
c6 nhiéu nghién clru ma mirc phat hién va dinh lvong
kha thap, tuy nhién thwc t& van con nhiéu béat cap
vi phan 1&n nghién clru déu dé cap dén nhém beta-
agonist, it nghién ctru vé& dinh lwong cac chat an than

trong thit heo va cac ché pham tir thit heo. O Viét
Nam va trén thé giéi, cac beta agonist bi cAm dwa
vao thyc phdm va viéc st dung nhém thude an than
cho gia suc trwéce khi giét mé 13 trai phép. Do dé, yéu
cau phwong phap phan tich can cé dd nhay va do
d&c hiéu cao dé dé dang phat hién dw lwong cla cac
chét nay trong nén mau & ham lwong vét (vai phan ti
- ppb). Phwong phap QUEChERS (viét tat clia Quick,
Easy, Cheap, Effective, Rugged va Safe) dwoc biét
dén 1a mot phwong phap tuy don gian nhwng hiéu
qua, co thé (rng dung trén nhidu nén mau nhwng van
dam béo do sach twong dbi dé tién hanh phan tich, khi
két hop voi thiét bi séc ky 16ng ghép ndi dau do khoi
phd (LC/MS) da tién hanh dinh lwong thanh cong dw
lwong cuia cac thudc trir sdu, khang sinh, doc tb ndm
trong rau cu, thit, thiy san, ngii cbc,... Do dé, nghién
clru nay dugc tién hanh v&i muc tiéu xay dwng duoc
phuwong phap xac dinh déng thoi dw lwong 4 chat
thudc 2 nhom beta agonist va nhém an than trong thit
heo & Thanh phé Can Tho bang phuong phap xt ly
mau QUEChERS va tién hanh phan tich bang thiét bi
UPLC-MS/MS.

Nguyén vat liéu va phwong phap nghién ctru

Nguyén liéu

Cac dung méi isoproppanol, acetonitril, nwéc cét
dat chuidn HPLC (Hang Merck - Blic); cac héa chéat
acid formic, Na,SO,, NaCl khan, chat hap phu C18.
Chéat chudn gdm 4 chét cdm: acepromazin, atropin,
salbutamol, clenbuterol cla B&c va ndi chuén
sabutamol D9, clenbuterol D9 clia Dirc.
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Thiét bi

May séc ky ldng UPLC MS/MS gém: UPLC-
Hclass Plus gdbm hé théng tiém mau tw dong, bom
va 10 cot. Hé thdng khbi phd MS/MS Xevo TQD cla
héng Waters (My).

DP6i twong

Mau trdng: MAu thit heo khong chira cac chéat
acepromazin, atropin, Sabutamol, Clenbuterol. M3u
gia lap dwoc chuan bi bang cach thém chat phan tich
v&i ndng dd xac dinh vao mau trang.

Phwong phap nghién ctru

Quy trinh xt ly mau: Dya trén quy trinh x& ly
mau QUEChERS theo AOAC 2007.01 ¥. Can 5 g
mau cho vao éng ly tam 50 ml va thém vao 100 pl hén
hop dung dich ndi chuén salbutamol D9, clenbuterol
D9 néng dd 2 ppb vao mau. Thém chinh xac 1 ml
dung dich isopropanol, l&c ky bang may vortex
1 phat. Thém vao hén hop 4 ml MeCN, l4c tron déu
bang may vortex 1 phat va dwa vao may lac 15 phut
dén khi déng nhat. Thém hén hop mubdi gbm 4 g
Na,SO, va 1 g NaCl, lac kj bang may vortex 1 phut.
Ly tam & 4000 vong/phut trong 5 phut. Hat 2 ml dich
chiét phia trén dem di théi khé. Thém chinh xac 0,5 ml
MeCN:H,O (10:90) va cho thém vao 1 ml n-hexan.

Khdo sdt, Iwa chon diéu kién khéi pho:
Khao sat lwa chon cac théng sb ngudn ion héa (kiéu
ion héa ES+ hay ES-), thé cone, th& mao quan,

nang lwong va cham (CE), thé phan manh
(Fragmentor) dé bén pha ion me thanh ion con dac
trwng. lon c¢6 tin hiéu Ién va 4n dinh hon dwoc st
dung dé lam ion dinh lwong, ion con lai dwoc ding
cho muc dich dinh tinh.

Lwa chon diéu kién sdc ky

Khdo sat cac diéu kién bao gém: Pha dong,
chwong trinh rira giai, tbc d6 dong dé thu dwoc sac ki
dd co pic can xrng, cwdng dd tin hiéu cao va én dinh.

Tham dinh quy trinh phén tich

Tham dinh quy trinh phan tich theo hwéng dan
ctia AOAC bao gdm céc chi tiéu: Tinh twong thich hé
thdng, tinh d&c hiéu, khoang tuyén tinh, gi¢i han phat
hién (LOD) va gi¢i han dinh lwgng (LOQ), d6 chinh
xac va do dung.

X ly s6 liéu: St dung phdn mém SPSS Inc,
Microsoft Excel dé tinh toan va xt ly théng ké.

Két qua nghién ctru

Lwa chon diéu kién khéi phd

Ché do ion héa & ché do ES+, nhiét do ngudn 150 °C,
nhiét d6 khi phun 450 °C, tbc do khi phun 900 L/gio,
thé ap vao éng mao quan 0,5 kV, thé cone 26 V.

Ché d6 nhan phé TIC. Qua qué trinh khao sat diéu
kien khdi phé cho thay da sb cac chat cAm déu cho
ion me & dang [M+] cé sb khéi I&n hon 1 don vi so
v&i khdi lwong phan tir. Két qua diéu kién phan ménh
cla 4 chét cdm dwoc thé hién trong bang 1.

Bang 1. Két qua khao sét diéu kién khoi phd

lon dinh lwong

Chat phan tich lon me (m/z) lon dinh tinh
STT lon (m/z) Cone (V) Néng luong va cham (eV)

1 Acepromazin 3271 86 55 42 254 1

2 Atropin 290,1 1241 60 23 93,1

3 Salbutamol 240 148 26 20 2221

4 Clenbuterol 276,9 203 30 16 2591

5 Salbutamol D9 249 148,1 26 20 -

6 Clenbuterol D9 286 204,1 30 20 -

Kh3o sat, Iwa chon diéu kién sac ky 3 0.25 50 50

Pha tinh: Cot sac ky: Acquity UPLC®BEH C18 31 025 5 95
(100 x 2,1 mm x 1,7 um), Pha dong ACN 0,1 % FA: 6.5 0.25 5 %5

H,0/0,1 % FA theo chwong trinh gradient dwoc trinh
bay trong bang 2. Thé tich tiém mau 10 ul. Téc do
dong 0,25 ml/phut.
Bang 2. Diéu kién sdc ky tach hén hop 4 chét cam
va ndi chuan

Thotgian Toc d6 dong oy g 19, A 1,0 10,1% FA

(phut) (ml/phut)
0 0,25 5 95
0,5 0,25 5 95
2 0,25 50 50

Tham dinh quy trinh phan tich

Tinh phu hop hé théng

Tiéem 6 l1an 13p lai hdn hop chudn cac chéat
acepromazin, atropin, sabutamol, clenbuterol cé
cung néng dd 10 ppb va IS c6 ndng d6 2 ppb. Két
qua cho thay RSD thoi gian lwu 1a rat thap (< 1 %) va
RSD cua ti lé dién tich pic ctia cac chat va noi chuén
dudi 5 % cho 4 chét, dap &ng yéu cau theo AOAC
(RSD < 15 %).
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Hinh 1. Sac ky db hén hop 4 chét cdm va ndi chuén phén tich & diéu kién Iura chon
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Hinh 2. Sc ky db salbutamol

Tinh dac hiéu

Tién hanh phan tich mau trdng, mau dich chiét,
mau dung méi hoa tan lai trwdc khi chay, mau dung
moi pha dong, mau chuén, mau trdng thém chuan.
Két qua phan tich dwoc trinh bay trong hinh 4 cho
thdy & séc ky d& mau trdng, mau dich chiét, mau
dung méi hoa tan lai trwde khi chay, mau dung moi
pha ddng khoéng xuét hién pic trung thei gian lwu voi
cac chét can phan tich so vé&i sac ky dd cia hén hop
cac chat chuan. Trén séc ky d6 cia mau trdng thém
chudn cé xuét hién cac pic cé thdi gian lwu tring véi
cac chéat phan tich trong mau chuén. Hon nira, voi
mdi chat phan tich déu c6 hai ion san phadm dung dé
dinh tinh va dinh lwong, phwong phap dat yéu cau
s6 diém xac nhan t6i thiéu voi hoat chét 1a 4 diém

MRM of 15 Channels ES+
2001 > 931 (Atrozin)
100 e 5226

Hinh 3. Séc ky dé atropin

(1ion me va 1 ion con nhw bang 1). Nhw vay, phwong
phép cé tinh dac hiéu dat yéu cau.

Khoang tuyén tinh

MAu trdng dwoc chiét theo quy trinh x& 14y mau
da xay dwng dé thu lay dich chiét, dung dich hén hop
chuén dwoc pha trén nén dich chiét & 6 néng do tir
1 — 50 ppb, néng d6 nodi chuan cb dinh 1a 2 ppb.

LOD va LOQ

MAu trdng dwoc chiét theo quy trinh x& ldy mau
da xay dwng dé thu lay dich chiét, thém moét lwong
hén hop 4 chét chuan vao, rdi tién hanh pha lodng
dan dé dat néng do xac dinh. LOD va LOQ duoc xac
dinh dwa vao gia tri sé tin hiéu/ nhiéu (S/N) tai ndng
do thap nhat ma S/N 1an lwot 3 va 10.
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Hinh 4. Sac ky dé tham dinh tinh d&c hiéu cta acepromazin

D6 dung va do lap lai

Tién hanh trén mau gid lap. Thém mot lwong
hén hop 4 chat chuan vao mau tréng va chiét. Thuc
hién & 3 néng dd 1 ppb, 2 ppb va 5 ppb. Do dung

duoc xac dinh dwa trén % lwong chat thu hdi so véi
lwong chuan da thém vao. Do lap lai dwoc danh gia
dwa vao RSD cuia 6 |an 1am lai & cung néng do. Két
qua thadm dinh dwoc thé hién trong bang 3 va 4.

Bang 3. Két qua thdm dinh phuong phap phén tich

Chat phan tich  Khoang tuyén tinh (ppb) Phwong trinh héi quy Hé sé twong quanr? LOD (ppb) LOQ (ppb)

Acepromazin y =1350,7x + 2186,5 0,992 0,1 0,33
Atropin 1-50 y=7738,2x + 1529 0,996 0,01 0,03
Sabutamol y = 7469,7x + 5651,5 0,991 0,01 0,03
Clenbuterol 0,1-5 y =3025,8x + 28,647 1 0,01 0,03
Bang 4. Két qua do dung va do Iap lai
Do dung va dé lap lai
Chat phan tich 1 ppb 2 ppb 5 ppb

R% RSD% R% RSD% R% RSD%
Acepromazin 75,8 7,9 110,1 47 95,9 5,1
Atropin 94 2,3 108,8 3,8 101,3 24
Sabutamol 102 2,7 87,8 2,7 89,9 1,7
Clenbuterol 91,7 7,7 96,7 54 98,3 3,5

Nhéan xét: Két qua thdm dinh cho thay trong
khoang ndng dd 1 - 50 ppb c6 sy twong quan tuyén
tinh gitka ndng dd cac chat cdm voi ti & dién tich
pic ctia chat phan tich va noi chuén véi hé sé twong
quan r2 > 0,99. LOD va LOQ cla 4 chét can phan
tich gia tri twong ddi thap trong khoang LOD (0,01 -
0,1 ppb), LOQ dwoc xac dinh (0,03 - 0,33 ppb). Do
thu hdi trong khoang 75,8 — 110,1 % va RSD nhé hon
10 %. Nhuw vay, phuvong phap da xay dwng co6 dé thu
hdi va do I&p lai dat yéu ciu theo quy dinh AOAC

Ban luén

Véi dac thu nén mau phic tap, dw lvong cac
chat cAm & néng do6 rat nhd nén viéc lwa chon quy
trinh x& ly mau va thiét bj phan tich phai doi hdi
c6 kha nang lam sach mau, phan tich déng thoi

da dw lwong véi dd nhay va dd dac hiéu cao. Phwong
phap QUEChERS dwoc (rng dung, dich chiét dwoc
lam sach chét phan cuc bang hén hgp mudi Na,SO,
va NaCl véi ty 1é thich hop, dung dung méi hiru co
dé loai cac chat hiru co kém phan cuc. Két qua cho
thdy phwong phap xt ly mau tuy don gian nhung cho
hiéu suét thu hdi kha cao, d9 13p lai 6n dinh. Két qua
khao sat diéu kién khdi phd cho thay sw phu hop voi
céc tac gid da cong bb 58, So véi cac detector thong
thwong thi LC-MS/ MS c6é wu thé vé do dac hiéu,
dd nhay va kha ndng phan tich da thanh phan trong
nén mau phtc tap. O Viét Nam da cé cac nghién
cu dinh lwong dw lwong cac chat cdm trong thirc
&n chan nuéi, thit, nwéc tiéu gia suc cac tac gia cha
yéu ciing st dung dau do MS dé phan tich mau 57,

TAP CHI Y DUQC HQC SO 2 - THANG 9/2020

53



Nghién clru nay dwoc xay dung trén hé théng khoi
phd 3 t&r cwc dong Xevo-TQD, lam ting dd nhay va
thoi gian phan tich nhanh (< 6 phut). Két quéa thdm
dinh phwong phap cho thay do dac hiéu dat yéu cau
véi s6 diém nhan dang (IP) cla cac chat phan tich
la 4. Phwong phap da xay dwng c6 kha nang dinh
tinh va dinh lwvgng dwoc ddng thoi 4 chéat nghién ctu
v@i LOD trong khodng tir 0,01 - 0,1 ppb. Nhw vay, gia
tri LOD cua phwong phap da xay dwng twong dwong
ho&c thdp hon so v&i cac nghién clu vé céac chat
cdm da thuwc hién 57, Chuan néi dung trong nghién
clru la salbutamol D9, clenbuterol D9 déng vi cla
salbutamol, clenbuterol dap ng yéu cau phan tich
do ¢6 tinh chét twong tw chat phan tich nén loai b
dwoc anh hwdng téi qua trinh xt ly va phan tich mau.
Viéc lwa chon chét ndi chudn ddng vi cling 1a xu thé
chung ctia cac nghién ctru hién nay trén thé gici © .81,

Két luan

Nghién ctru da &ng dung k¥ thuat QUEChERS két
hop sac ky 16ng khéi khé 3 1an t&r cwe dong Xevo-TQD
dé xay dwng quy trinh dinh lwong déng thoi du lwong
cla acepromazin, atropin, salbutamol, clenbuterol
trong nén mau thit heo. Phuwong phap dap (ng yéu
cau phan tich dw lwong véi dd chon loc cao, dd thu héi
trong khoang 75,8 — 110,1 % va RSD nhé hon 10 %.
Déc biét, d6 nhay ctia phwong phap cé thé phat hién
& mic 0,01 - 0,1 ppb (twong dwong 0,01 - 0,1 pg/kg
thit heo). Do d6, phwong phap c6 thé (rng dung dé xac
dinh cac mau thit heo nhiém dw lwong trén thj trwdng.
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Summary

Taking skin moisturization as essential for reinforcement of the skin’s barrier properties protecting the body against
exogenous harmful agents, from excessive water loss and skin-aging in general, an aqueous oil emulsion was
formulated for skin moisturizing creams with some experimented humectants, occlusives and emollients. The cream of
chosen formulation proved desirable in stable physical structure, smooth texture and rapid percutaneous penetration.
Experimental tests on rabit skin (both in vitro and in vivo), the hydration potential of the cream was assessed, proving
the obtained creams retaining water quite well in rabbit skin in 4 hours. No allergic signs were observed on the rabbit
Skin after 72 hrs of applying the cream.

Keywords: Moisturizing cream.
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