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Tom tat

Mot quy trinh phan tich xdc dinh dw heong Ractopamin hydroclorid trong thit ga bang phwong
phdp LC-MS/MS da dwoc thiét Idp véi kj thudt chiét pha ran va cdc diéu kién sdc ky long va khoi pho
phi hop.

Chdt cam Ractopamin hydroclorid dwoc chiét tach ra khéi mau thit ga bang kj thudt chiét pha
rdn (SPE). Phwong phdp phan tich tiép theo la LC-MS/MS véi cdc diéu kién phan tich nhie sau: Cét sdc
ky: ACOUITY UPLC® BEH C18 (2,1 x 50 mm, 1,7 um) dwoc sir dung lam pha tinh, pha déng la hén hop
ciia acetonitrile va dung dich acid formic 0,1% véi ty 1é 85:15; toc @6 dong la 0,2 ml/phiit; detector khoi
phé tir cwee chdp ba (ACQUITY UPLC H-Classs Quaternary Solvent Manager; Xevo TOD, Waters).

Két qud tham dinh phwong phdp cho thdy, phirong phdp c6 dé dic hiéu cao, c6 giéi han dinh
luwong duci nho (LLOQ = 48 ng/ml) khodng tuyén tinh khd réng (48 ng/ml dén 7500 ng/ml), c6 d¢ dung
cao (tir 80,1-115,4%), dé ldp lai tot véi gla tri CV%; nho (9,25 dén 13 86‘7) thoi gian phan tich sac ky
nhanh (3 phiit cho 1 lan tiém mdu), chdt phan tich én dmh trong nén mau thit ga véi mot thoi gian dai
(30 ngay). Phwong phdp dwa ra da dap vmg cdc yéu cau ciia phwong phdp phan tich thuéc trong dich
sinh hoc cua EMA va US-FDA [6], [9].

Tir khoa: Ractopamin, hormone ton du, dinh luong chat cam, LC-MS/MS

Development and validation of an LC - MS/MS method for assay of Ractopamine hydro-
chloride in the kitchen
Abstract

A method using ultra performance liquid chromatography tandem mass spectrometry was devel-
oped for determination of banned Ractopamine hydrochloride (RAC.HCI) substance in chicken. The
RAC.HCI was separated from chicken by SPE technique and was dissoluted in the mobile phase. The
LC-MS/MS method with the chromatographic conditions as follows: A new column ACQUITY UPLC®
BEH CI8 (2.1 x 50 mm, 1.7 um) packed with octyl silyl silica gel for chromatography was used as sta-
tionary phase, a mixture of 85 volumes of acetonitrile and 15 volumes of 0.1% formic acid solution was
used as the mobile phase with a flow rate of 0.2 ml per minute, using a tandem quadrupole mass detec-
tor (ACQUITY UPLC H-Class's Quaternary Solvent Manager; Xevo TQD, Waters). The experimental
results proved that the assay was linear over the concentration from 48 ng/ml to 9500 ng/ml. The LLOQ
was 48 ng/ml. The method was validated about the specificity, the intra-day and inter-day accuracy
were within 80.1% - 115.4%. (CV = 9.25-13.86%). The validation results proved that this method was
suitable for determination of Ractopamine in accuracy the chicken preparation.
Keywords: Ractopamine, residue hormone, assay of banned substance, LC-MS/MS
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1. Pt van dé

V¢ sinh an toan thuc pham ludn la
mot trong cac van dé duoc quan tam hang
dau trong toan xa hoi ctia moi qudc gia vi nd
lién quan truc tiép dén stc khoe cua nguoi
dan. Cac chat nhém P - agonists di va dang
bi lam dung str dung (tron vao thic an) nhu
mot loai hormon tang truong, tao nac cho gia
stic va gia cam trong san xuat va chan nuoi,
mot trong sd d6 phai ké dén 13 Ractopamin
hydroclorid (RAC.HCI) (Hinh 1) [1], [2], [3].

Thong thuong, nguoi chdn nudi sé
tron thém RAC.HCI vao giai doan gan xuét
chudng, diéu nay dan dén du luong cua chiing
trong thit khi st dung, du luong ndy co thé
gy nén nhiéu tac hai x4u cho sirc khoe nguoi
tiéu dung nhu: c6 thé gay triéu chimg ngd doc
cép, budn non, chéng mat, run co, danh tréng
nguc, ting huyét 4p, thuc day bénh tim mach,
tham chi tir vong [3]. Néu str dung trong thoi
gian kéo dai, co thé giy day thi sém ¢ tré
em, dan dén r6i loan hé thong hormon...[3].
O Viét Nam, tir nim 2002 dén nay, Ractopa-
min van dugc liét ké trong danh sach nhitng
hoa chat, hormon cAm sir dung trong san xuét
kinh doanh dong vat trén can [1] [2]... Vi
vay, viéc nghién ctru tinh trang st dung cling
nhu x4c dinh luong ton du trong thuc pham
can dugc quan tam.

Véi sy phét trién cta khoa hoc cong
nghé, c6 nhiéu phuong phap co thé xac dinh
st c6 mat cia RAC.HCI nhu ki thuit mién
dich Elisa, tuy nhién, phuong phdp nay chi
phu hop cho sang loc do dé giy phan tng
chéo, gay ti 1¢ duong tinh gia hoac am tinh
gia. Sic ky khi két nbi khdi phd 1a phuong
phap pho bién nhung phai tao dan xuét dé gay
tap chat hodc test Kit danh gia cho két qua
nhanh nhung d6 chinh xac va gioi han phat
hién khong cao. Hién nay, sic ky long khoi
phé (LC-MS/MS) duoc danh gia 1 phuong
phap c6 do nhay cao, phan tich nhanh, chinh
xac dang duoc tmg dung nhiéu trong phan
tich, dinh lugng cac chét trong dich sinh hoc,
trong do, c6 phan tich Ractopamin.HCI trong
thit bo va thit lon [4] [5] [7] [8]. Trong bai viét
nay, ching t6i xin gi6i thiéu két qua nghién
cuu xay dung phuong phap dinh lugng Rac-
topamin.HCI trong thit ga bang phuong phap
LC-MS/MS.

e HETI

Hinh 1. Coéng thirc hoa hoc ctia Ractopamin
hydroclorid

2. Nguyén liéu va phwong phap nghién ciru

Hod chit va chit chuin

Dung méi, héa chdt: Acetonitril,
Methanol, acid hydrophosphoric, amoni hy-
droxyd, dikali hydrophosphat K2HPO4 dat
tiéu chuan tinh khiét dung cho phan tich hodc
sic ky.

Chdt doi chiéu: Ractopamin hydroclor-
id ctia Sigma-Aldrich, My, s6 16: BCBT4623;
ham lugng 95,0 %.

Trang thiét bi

May sic ky long ACQUITY UPLC
H-Class’s Quaternary Solvent Manager, khoi
phd: Xevo TQD Waters; can ky thuat do
chinh xac 0,01g, can phan tich Mettler To-
ledo d chinh xac 0,01 mg; may ly tam; may
do pH Metrohm 780 (Thuy Si), may lic vor-
tex, micropipet, cot chiét SPE MCX, dung cu
thuy tinh can thiét (binh dinh mirc, pipet, 6ng
dong, phéu loc...).

Phwong phap nghién ciru

Khdo sdat phwong phdp xir Iy méu:
Mau trang: mau thit ga duoc 1y tai Ban Cung
cap Pong vat cua Hoc vién Quan y, khong
chira chit RAC.HCI. Mdu chudn: Céan chét
chuan va pha trong methanol. Sau d6, thém
dich chiét tir miu tring dé dugc cac dung
dich chuan trong nén mau. Mdu tir tao: Thém
chat chuan RAC.HCI vao mau thit ga di xay
nhuyen Mau OC (qualzty control sample):
chuan bi doc lap voi mau chuan. Phuong
phéap xtr Iy mau: Khao sat, lya chon phuong
phap xir Iy mau phu hop dé chiét duoc tdi da
hoat chat va loai duoc céc tap chat.

Khdo sdt, lwa chon cdc diéu kién
phan tich: St dung hé thong sic ky khdi phd
UPLC- MS/MS loai t&r cuc chap 3 voi ngudn
ion hoa kiéu ESI. Khao sat lyra chon diéu kién
sic ky (cot sic ky, pha dong, toc 46 dong, thé
tich tiém mau, diéu kién khdi pho...). Chon
ché @6 khao sat ty dong dé chon ion me, ion
con dung dé dinh tinh, dinh lugng. Cac thong
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s6 MS/MS dugc tu dong ti wu be‘ing ché do
MS tune ctia thiét bi.

Tham dinh cdc phwong phdp da
chon: Vé do dic hiéu, khoang tuyén tinh, d6
chinh x4c, d§ dung, gidi han dinh lugng duoi
(LLOQ), gi61 han dinh luong (LOQ), gidi
han dinh lugng trén (ULOQ)... Banh gia do
bén ciia Ractopamin trong dich chiét mau dit
tai bd phan tiém mau tu dong (autosample),
trong mau thit ga dugc bao quan dai ngay. ..
Cac két qua thyc nghiém duogc tinh toan va
xur 1y thong ké trén Microsoft Excel voi cac
ham théng ké thong dung. Két qua thim dinh
phai dat cac yéu cau cta phan tich cac chit
trong dich sinh hoc [6], [9].

3. Két qua nghién ctru

Khao sat diéu kién sic ky

Thir nghiém dugc tién hanh trén hé
thong sic ky ACQUITY UPLC H-Class’s
Quaternary Solvent Manager, khdi phd: Xevo
TQD Waters; cot sic kj ACQUITY UPLC®
BEH C18 (50 x 2,Imm; 1,7 um), Nhiét do
cot: 300C; Thé tich tiém: 2pl, Téc do dong:
0,2 ml/phut voi pha dong: acetonitril - dung
dich acid formic 0,1% & céac ty 1€ (95:5) va
(85:15). Két qua cho thay pha dong 6 ty 1 ace-
tonitril - dung dich acid formic 0,1% (85:15)
cho pic can ddi, dugc tach riéng biét, thoi gian
luu phtt hgp nén duge chon cho nghién ctlru
tiép theo.

Lura chon diéu kién khdi pho

Bang 1. Cac thong s cua detector khoi
phé dé dinh luong Ractopamin hydroclorid

Phwong phap chuin bi miu

Mau trdng: La miu dich chiét tir thit
ga theo quy trinh chiét mau thr.

Méu chuin: Cac miu chuin duoc
chuén bi bang cach thém chuin vao nén mau.
Tt dung dich chuan gbc 100 pg/ml RAC.
HCl trong MeOH, pha thanh dung dich chuan
trung gian trong MeOH c6 ndéng do 1000 ng/
ml. Sau do6, tr cac dung dich nay, chuan bi
cac dung dich chuan c6 ndng do tir 45 ng/ml
dén 9500 ng/ml bang cach phdi hop véi nén
mau tring dé dugc cac dung dich xay dung
duong chuan.

Mau kiém tra (QC): Hoa tan chat
chuain RAC.HCI trong methanol dé thu
duoc dung dich chuin gdc c6 ndong 46 RAC.
HCI chinh x4c khoang 100 pg/ml (QC-W).
Chuan bi doc 1ap voi mau chudn. Pha lodng
v6i methanol thanh chuén kiém tra 1am viéc
QC (cach pha twong tu pha mau chuan). T
d6, pha véi dich nén mau tring dé tao thanh
chuan LQC (gidi han dinh lugng) = 3 LLOQ;
MQC gan véi nong do giira trong diy chuan;
HQC (6 ndng dd cao trong diy chuan) = 60-
80 % ULOQ.

Mau thi: Can 1 g thit ga da xay nhuyén
cho vao éng ly tdm 50 ml. Thém 10 ml dung
dich K2HPO4 0,1M, lc vortex 10 phut. Ly
tam 15 phut ¢ toc dd 4000 vong/phit. Liy 5
ml dich chiét (sau ly tdm) cho qua cot SPE
MCX (Cot SPE MCX da duoc hoat hoa bé‘mg
5 ml MeOH, 5 ml nudc cét, sau d6 cho 5 ml
dém chiét mau K2HPO4 0,1M). Tai miu én

£ ~ -
W—Eﬁﬂi Ractopamin hydroclorid
Che d6 ion hoa ESI (+)
Dién thé mao quan (kV) 1,5
Dién thé cone (V) 62
MNhiét d§ khir Solvat (°C) 550
Toc do khi khir Solvat (L/H) 900
Toc d6 khi cone (L/H) 25
Nang lugng va cham (V) 16
Ton me (Dalton) 302,07
Ton con (Dalton) 164,06

Bang 1. Cac thong s6 cuia detector khdi phd dé dinh lugng Ractopamin hydroclorid
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cot, toc do 1 ml/phit. (Khong dé kho cot giai
doan cho mau Ién cot va rira cot). Rira b'fmg
4 ml nudc, ria tiép bang 4 ml MeOH. Rua
giai bang 4 ml dung dich NH4OH 5% trong
MeOH. Ly dung dich rtra giai, thoi kho
bang khi nito & 400C. Hoa tan cin kho bang
1 ml hén hop ctia acetonnitril va acid formic
(85:15), lac bang may vortex va loc qua mang
loc 0,45um, duoc dung dich dé tiém sic ky.

Tham dinh phwong phap phan tich

Tinh twong thich ciia hé thong

Phén tich sic ky lap lai 6 1an mau ty
tao (thém chat chuan vao nén mau thit gd),
ghi lai sic ky dd, dap tng pic cua 6 lan phan
tich. Két qua duoc néu ra & Bang 2 va Hinh 2.

STT RAC.HCI (48 ng/ml)

tr Pap img

1 0,5 199,672

2 0.3 204,565

3 0,51 199 803

4 0.5 204 547

5 0,5 208,904

& 0.3 203,302
TB 0.5 203,466

CV (%) 0,81 1.69

Bang 2. Su phtt hop ctia hé thong sic ky
R115 Smooth({Mn,1x2)
ractopamin

100

205
2.05e2
52

Nhu vay, do léch vé thoi gian luu cua
RAC.HCI1a 0,81 % (< 2%), cua dién tich pic
1a 1,69% (< 5%) déu dat yéu cau, phuong
phap 1a phi hop véi hé thong sic ky da chon.

Dy chon loc va gioi han dinh lwong
dwoi (LLOQ)

Phan tich cac méu tring voi it nhat 6
mau c6 ngudn goc khac nhau, déng thoi véi
mAu ty tao c6 pha chuan RAC.HCI ¢ ndng do
LLOQ (= 48 ng/ml). Két qua dugc trinh bay
¢ Bang 3 va Hinh 3.

Két qua cho thay: Trén sic ky do, pic
cua RAC.HCI dugc nhan dién rd rang, tach
hoan toan khoi pic tap chit c6 trong miu. Tai
thoi diém 0,51 phut (tring vé6i thoi gian luu
ciia RAC.HCI): Ty 1& dap tng clia mau tring
s0 véi mau cé hoat chit tai nong do 48 ng/
ml déu nho hon 20%, dat yéu cau. Phuong
phép dat yéu cau vé do chon loc, dic hiéu.
Gia tr1 48 ng/ml 1a gi6i han dinh luong dudi
cua phuong phap (B¢ ding va dog 1ap lai tai
ndng do nay 1a 12,42% (<20%), dat yéu cau
phuong phap phan tich trong dich sinh hoc
[6], [9].

MRM of 2 channels,ES+
30T > 164.06
5.1589e+003

= min

S S —
0.20 0.40 0.60 0.80 1.00 1.20 1.40

1.60 1.80 2,00 220 240 260 2.80

Hinh 2. Séc ky d6 mau kiém tra sy twong thich cua hé thong séc ky
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Ty

— 1

"
i
Dok,
1 I .|1 i
(AL |, o W WP e,
LB L% i 135 1R 415 MM 1E i@ 1B

a) . -i?i ar

]
nH iiiq.'g

3 N Im 1 oLy 1N TR IN I R N 1N i b)

Hinh 3. Sic ky d6 cic mau: miu trang a); mau thém chuin RAC.HCI ndng d6 & LLOQ: b)
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. Miu thém chuin (48 ng/ml) Ty Ié dap g
£ Dbap irng - x — £ .z x
SoTT miu tring Pap dng Nong d§ D¢ ding mau trangfllnau
pic tim thiy (%) thém chuin
1 0,019 | 199,672 38,15 80,3 0,01
2 0,604 | 204,565 45,89 96,6 0,29
3 1,315 | 199,803 38,35 80,7 0,66
4 0,032 | 204,547 45,87 96,5 0,02
5 0,035 | 208,904 52,8 11,1 0,01
6 0,163 | 203,302 43,89 96,5 0,08
X 203,466 44,15 93,6
CV (%) 1,69 12,42 12,41
Keét luin Pat Pat Pat Pat (<20%)

Bang 3. Két qua xac dinh do chon loc va gidi han dinh lugng dudi (LLOQ)

Duwong chuin va khodng tuyén tinh

Phan tich cic mau chuin RAC.HCI
co néng d6 47,5; 95; 190; 475; 950; 1900;
4750; 9500 ng/ml trong mau thit ga theo quy
trinh da xay dung. Xac dinh su twong quan
giita ndong d6 RAC.HCI trong dich chiét va
dap tng do duoc bang phuong phap hoi quy
tuyén tinh. Két qua dwoc trinh bay trong
Bang 4 va Hinh 4.

Tir bang 4 ta thay, ty 1¢ dién tich pic va
ndéng d6 RAC.HCI phuy thudc tuyén tinh chit
ch& véi hé s6 tuong quan cao, R2 = 0,9975.
Nong d6 RAC.HCl tinh lai theo dudng chuan
so v6i 1y thuyét nam trong khoang 92,72-
114,8 %, déu ndm trong khoang giéi han cho

phép 13 85-115 % va 80-120 % ddi v6i diém
LLOQ. Duy nhit tai diém néng d6 S6 1a nﬁm
ngoai khoang 85-115% (116,1 %) nhung Van
trong yéu cau cho phep (75 % so dlem nam
trong khoang tuyén tinh). Khoang néng do
47,5 ng/ml-9500 ng/ml 1a khé rong, ddm bao
phuong phap c6 dd tin cay khi dinh lugng
RAC.HCI & nhiéu mirc néng do khac nhau,
dap ung quy dinh cua phuong phap phan tich
thudc trong dich sinh hoc [6], [9].

D¢ dung va dp chinh xdc cvia phwong phdp

Tham dinh d dung va do lap lai trén 4
loai mau: LLOQ, LQC, MQC va HQC chira
RAC.HCI ¢ ndng d6 tuong ung 1a 50 ng/
ml; 150 ng/ml; 750 ng/ml va 7500 ng/ml. Két

Tén miu Si S2 S3 sS4 S5 S6 S7 S8
Nongdo thye [ . o 95 190 475 950 1900 4750 9500
(ng/mL) '
Dap img pic | 203,395 | 229,234 | 308,190 | 512,760 | 864,366 | 1568,774 | 3267.401 | 6350,792
Phuong trinh Y = 0,631256 X+ 175,592; R*=0,9975
haoi quy
Nong 4§ xdc
dinh tir duimg | 4405 | 8945 | 210,05 | 53412 | 1091,11 | 220700 | 4897,87 | 978240
chudn
MNong d§ xac
dinhtrduong | o000 | 007 | 1105 | 1124 | 1148 | 161 | 1031 102,9
chuan so vai gia
tri thare (%)

Bing 4. Sy twong quan giita ndng d6 va dién tich pic RAC.HCI trong mau thit ga
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Compound name: ractopamin

Correlation coefficient: r= 0.998780, r*2 = 0.997561

Calibration curwe: 0631256 * x + 175.562

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

6000,

=
]

.
=
=
=

3000,

Response

2000
10001

il Conc
4 1000 2000 3000 4000 5000 6000 7000 8000 4000 10000

Hinh 4. Duong chuén cta Ractopamin hydroclorid

qua duogc trinh bay ¢ Bang 5. cho phép 85-115 %. BJ chinh x4c c6 gia tri

Két qua khao sat & Bang 5 cho thdy:  CV % tir 9,25-13,86 % (dat yéu cau < 15%).
Phuong phap dinh lugng & muc ndng do Nhu vay, d6 ding, do chinh xac trong ngay
LLOQ c6 d6 dang trong ngay (tur 80,1-111,1 va khéac ngay phu hop véi phuong phap phan
%) va khac ngay (tur 80,1-115,4 %), 1a trong tich trong mau thit ga (dich sinh hoc) [6], [9].
khoang cho phép 80-120 %. G 3 mirc ndng do

con lai (tur 85,0-113,2 %) nam trong gioi han Anh hwong cua nén méu
LLOQ LQC MQC HQC
(50 ng/mL) (150 ng/mL) (750 ng/mL) (7500 ng/mL)
Nong B Nong B Nong bé Nong Bé
Ngdy | Miu | o) ding [d6®@ |dang |[do® |dang |d6® | ding®
(ng/mL) | @ (%) | (ng/mL) | @ (%) | (ng/mL) | ® (%) | (ng/mL) | (%)
1 38,14 | 803 | 123,13| 864 6057 | 851 | 786491 1104
2 4589 | 96,6 | 13320| 934 7506 | 1053 | 7209,00 101,1
3 3797 | 80,1 | 142,67 | 100,1 6327 | 889 | 605631 85,0
I 4 4588 | 96,6 | 15990 | 112,2| 818,56 | 1148 | 8009,72 112,4
5 52,77 111,1 151,67 | 1064 | 71432 | 1002 | 621923 873
1 44,41 93,5 125,09 87,7 713,92 | 1002 | T046,63 98,9
2 40,37 | 850 12676| B889| 654,07 | 918 760950 106,8
1 3 5429 | 1143 | 148,68 | B88,5| 607,76 | 853 | 7987,12 112,1
4 4740 998 | 15987 112,2| 672,60 | 949 | 717487 100,7
5 5253 | 1106 136,94| 96,1 | 806,55 | 1132 | 806551 113,2
1 3861 | B81,3| 12438| 873| 68898 | 967 | 748105 105,0
2 4498 | 947 | 14552 | 102,1 | 652,65| 91,6| 714637 100,3
- 3 56,71 | 1154 | 12581 | 882| 681,15| 956 765937 107,5
4 55,05| 1153 | 146,94 | 103,1 | 788,73 | 110,7 | 731025 102,6
5 4237 892 13223 91,0] 66595| 936 | 642675 90,2
X 4649 | 978 13885| 96,2| 69695 978 | 728444 101,8
CV (%) 13,86 | 13,84 9,25 | 9,50 975 | 9,70 8,77 8,81

Bang 5. Két qua khao sat do dung, do 1ap lai trong ngay va khac ngay
(a): tinh tir phuong trinh hoi qui; (b): % so voi nong do thuec.
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Dip img mau LQC Pip img mau HQC MF
STT (150 ng/mL) (7500 ng/mL)

Dung mdi | Nén mau Dung méi Nén mau LQC HQC
1 869,519 713,006 11540,633 | 10963,602 0,82 0,95
2 750,725 600,580 12249,135 | 11391,696 0,80 0,93
3 755,701 597,004 11091,993 | 10648,314 0,79 0,96
4 848,042 712,356 12654,029 | 11515,167 0,84 0,91
5 772,353 625,606 13046,069 | 12263305 0,81 0,94
6 759,805 607,844 13702,376 | 12058,091 0,80 0,88
TB 792,691 642,899 12380,705 | 11473,362 0,81 0,92
CV (%) 6,57 8,56 7,78 5,39 2,20 3,15

Bang 6. Két qua danh gia anh huong cia nén mau
& -

Nong dd ban déiu ND?E a0 sau .

o . | (ng/mln=6) béo quda Db

Di on dinh Msau (ng/ml; n = 6) léch

Nongdp | CV | Nongdy | CV | (%)

TB (%) TB (%)

. N LQC 1476 7.1 1599 76 83
Sau 3 chu ky dong - rd HQC | 72340| 67| 75948| 49 5
O nhiét 4 phong trong thai gian | LQC 1476 71 1538 61| 42
ngin (6 git) HQC 7234,0 6,7 7505,3 6,0 3,7
D 6n dinh trong autosampler LQC 147.6 7.1 1500 60| 27
(24 gio, 20°C) HQC 7234,0 1,6 7210,2 67| -03
D on dinh dai ngay LQC 147,6 7,1 157.8 84| 69
(-35°C + 5 °C, 30 ngay) HQC 72340 | 6.7 75294 | 51 4,1

Bing 7. Két qua do 6n dinh cia RAC.HCI trong mAu thit ga

Chuén bj cac mau va tién hanh nhu quy
trinh da neu két qua danh gia sy anh huong
clia nén mau du:oc trinh bay & Bang 6 (trong
d6 MF 1a hé s6 anh hudng ciia nén mau).

Ta thdy, cac gia tri CV (%) cua MF &
ca mau LQC 14 2,2 % va HQC 14 3,15 %, déu
dat yéu cau < 15%.

Dé 6n dinh ciia RAC.HCI trong méu
thit ga

Nghién ciru @6 6n dinh cia RAC.HCI
trong mau thit ga trén cac 16 LQC (150 ng/
ml) va HQC (7500 ng/ml). Panh gia d6 6n
dinh cia RAC.HCI bang cach S0 sanh ndng
dé RAC.HCI co trong cac mau dugc bao
quan va cac mau c6 nong do tuong g duoc
phan tich ngay sau khi hoa tan chuian RAC.
HCI vao dich chiét tir thit ga. Két qua duoc

trinh bay ¢ Bang 7.

Tir két qua ciia bang trén ta thay: Do
léch % cua néng d6 mau thit ga so vdi ban
dau sau 3 chu ki dong - rd ¢ 2 mirc ndng do
LQC va HQC véi @6 léch lan lugt 14 8,3 va 5
% déu < 15 %. Do chinh xac CV % dao dong
tir 4,9-7,6 % déu < 15 %.

- b6 6n dinh cta mau thit ga & nhiét
d6 phong: d6 1éch (%) ndng do cuia mau thit
ga ¢ néng d6 LQC va HQC lan luot 12 4,2 %
va 3,7 % déu <15 % va gia tri CV % giita cac
lan dinh lugng déu < 15 %. Do on dinh cta
mau sau xir 1y (auto sampler): D9 léch nong
dd ctia mau thit ga sau xir Iy sau 24h xir 1y &
2 muc ndng d6 LQC va HQC lan luot 12 1,6
va - 0,3 % déu < 15 %, dat. Va do chinh xac
CV % cua cac lan do déu < 15 %.
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- Do léch % cua ndng do mAu thit ga so
v6i ban dau sau thoi gian bao quan dai ngay
(30 ngay) ¢ 2 mirc ndng do LQC va HQC la
6,9% va 4,1%, déu < 15 %.

4. Két luan

Qua khéao sat nghién ctru, mét quy
trinh phan tich xac dinh du lugng Ractopa-
min hydroclorid trong thit ga bang phuong
phap LC-MS/MS da duoc thiét lap voi ky
thuat chiét pha rdn va cac diéu kién sic ky
va khéi phd phu hop. Két qua tham dinh cho
thy, phwong phép c6 do dic hiéu cao, c6 gidi
han dinh luong dudi nhé (LLOQ = 48 ng/
ml), khoang tuyén tinh kha rong (48 ng/ml

Tai liéu tham khao

dén 7500 ng/ml), co d6 ding cao (tir 80,1-
115,4%) va d6 lap lai tbt v6i gia tri CV% nho
(9,25 dén 13,86%), thoi gian phan tich sic
ky nhanh (3 phut cho 1 lan tiém mAu), chét
phan tich 6n dinh trong nén mau thit ga vai
mot thoi gian dai (30 ngay). Phuong phép
dua ra da dap Ung cac yéu cu cua phuong
phap phan tich thudc trong dich sinh hoc ciia
EMA va US-FDA [6], [9]. Ching t61 hy vong
phuong phap nay c6 thé ap dung dé dinh
luong Ractopamin hydroclorid trong cac
mau dé xem xét sy nhiém chat cAm nay trong
cac ché pham tir thit ga.
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