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dyng trong thi l t k l l i lu dung va giam sat d i lu tn 
amikacin cho tre em d lira tuoi nay. 

Vi khuan Gr (-) gay bgnh thudng ggp cd MIC 
amikacin tir 4 - 6 ehiem ti le eao. 

Md phdng Monte Carlo cho th iy: mu'c l i lu 
hidn tgi (15 mg/kg) khd dam bao hieu qua d i lu 
tn tren benh nhan. Mire lieu 20 mg/kg eho kha 
nang dat higu qua dieu tri tren h i u h i t ( >80%) vi 
khuan ed MIC 4 - 6 va lam ti le tieh luy dap ung 
tang rd ret. 

Tuy nhien, nen cap nhgt MIC cua vi khuan tgi 
benh vien d l cd eo sd lya chpn mire l i lu phii 
hgp. 

Md phdng Mone Carlo cd t h l dugc sir dung 
xdc dinh l i lu dung phti hop cho ca cac khang 
sinh khae dya tren cac thdng s6 duoc ddng hoe 
cua qu in t h l benh nhan va MIC vi khuan thyc t l 
tgi benh vign. 
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Summary 
A liquid chromatography coupled with mass spectrometry (LC-MS) method was developed for 

simultaneous determination of 14 residual quinolones: Nalidixic acid, Oxolinic acid, Fiumequine, 
Cinoxacin, Ciprofloxacin. Enoxacin, Ofloxacin. Norfloxacin, Lomefloxacin. Difloxacin, Danofloxacin, 
Enrofloxacin, Orbifloxacin, Sarafloxacin. The separation was performed on a static phase XBridge 

. column (150 mm X 2.1 mm, 3.5 fjm) and Symmetry column (250 mm x 4.6 mm, 5 0 pm)-detector: MS 
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Nghien ciru - Ky thuat 
ThpQuad ESI (+), MRM mode with one precursor ion and two product ions. By this method, experimental 
processing of samples with different type of SPE cartridges was analyzed. The method showed helpful 
in screening, quantification and confirming the action of these residues. 

Keywords: Quinolone. LC-MS, SPE. 

Dat van de 
An toan thuc pham la van d l dang dugc toan 

xa hgi quan tam, trong dd, edng tae kiem nghiem 
thyc pham ddng vai trd r^t quan trgng. Viec nay 
ddi hdi phai ed phuong phap kiem nghiem dap 
irng duge cac yeu c l u trong nude va t h l gidi, 
dge bidt la cae phuong phap phan tich du lugng 
trong thyc pham. Hien nay, mire gidl han cho 
phep toi da cua mgt so ehIt nhdm quinolon trong 
thuc pham rat thapi^^i. Mat khac, de gdp phan 
k i lm soat dugc tdn du khang sinh trong thyc 
pham thi chat lugng cua thirc an chan nudi cd 
vai trd r i t quan trgng. Vi viy chung tdi da nghien 
ciru vd lya chgn cac d i lu kien phan tich ddng 
thdi 14 chat nhdm quinolon trong thyc pham va 
thu'c an chan nudi b ing ky thugt LC-MS/MS. Day 
Id ky thuat hign dgi, ed do nhay va do chinh xac 
eao, dap irng dugc cac yeu c l u cua the gidi. 

Doi tu'p'ng, hoa chat va thiet bj 
nghien CLPU 

Do! tuprg nghien ctPu 
-Cac chltnhdm quinolon (14ehat): Acid oxolinie, 

acid nalidixic, flumequin, cinoxacin, ciprofloxacin, 
enoxacin, ofloxacin, norfloxacin, lomefloxacin, 
difloxacin, danofloxacin, enrofloxacin, orbifloxacin, 
sarafloxacin. 

- Cac loai cdt SPE: Sep-Pak C18-E (500 
mg, 3 ml) (Waters); Oasis HUB (200 mg, 6 ml) 
(Waters); SCX (500 mg, 3 ml); NH^ (500 mg, 3 
ml) (Phenomenex). 

Dung c^, trang thilt bj 
- H0 thong LC-MS/MS: API 5500 TripQuad 

(ABS Sciex) k i t hgp Shimadzu 20A. 
- Cgt XBridge (150 mm x 2,1 mm. 3,5 pm) 

(Waters) va t i ln cpt tuong irng. 
- C^c logi binh djnh mire (Isolab) va pipet 

chinh xac (Eppendorf). 
- Can phSn tich cd dp chinh x^c d i n 0,01 mg 

(Mettler Toledo). 
Hoa chat, chat chuan 
- C^c chat ehuan nhdm quinolon (14 chat) 

(Sigma Aldrich). 

- Npi chu in Ciprofloxacin DS (Dr Ehrenstorfer). 

- Methanol, acetonitril (ACN), acid formic (FA), 
acid acetic, amoni format, amoni acetat (Merck) 
va nudc cat 2 l l n dgt yeu c l u dimg cho HPLC. 

Xu> ly k i t qua 

- Sir dung eae phan mem Analyt 1.5.1 duge 
eai dat trong he thong LC-MS/MS. 

- Phuong phap linh loan thong kd cd sy h6 
trg eua phan mem Microsoft Excel. 

Ket qua va banluan 
Cac di lu kien phan tich tren LC-MS/MS 

Thu nghiem khao sat phan tfch cac ch i t 
chuan quinolon tren he th ing LC-MS/MS, chting 
tdi lua chgn dugc cac d i lu kign sau: 

- Cac dieu kien phan tich tren phan LC: 

+ Cd ts l ck iC18XBr igde(150 mm x 2,1 mm; 
3,5 pm) (Waters) va t i ln cgt tuong irng. 

+ Cdt sac ki C18 Symmetry (250 mm x 4,6 

mm; 5,0 pm) (Waters) va t i ln cgt tugng irng. 

+ The tich tiem mdu 20 pl; nhigt do buong cgt: 

30°C. 

+ Tdc do ddng pha dgng: 0,5 ml/phut, 

+ Chuong trinh Gradient pha ddng nhu sau: 

Bang 1: Gradient pha dong phin tich cic 
chit quinolon tren cot XBrigde 

Thai gian (phut) 
Bat (fau 

1,0 
7,0 
7,5 
10,0 

Bang 2: 
ehh quinolor 

ACN(FA0,1%) 

20% 
50% 
70% 
20% 
20% 

Hfi(FA(l,i%) 
80% 
50% 
30% 
80% 
80% 

Gradient pha dong phan tich cac 
J tren cot Symmetry 

Thoi gian (phut) 

B^tQau 
1,0 
7,0 
7,5 
8,5 
9,0 
12,0 

ACN(FAt),1%) 

20% 
20% 
50% 
100% 
100% 
20% 
20% 

Hfi(FA0,1%) 

80% 
80% 
50% 
0% 
0% 
80% 
80% 
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Nghien ciru - Ky thuat 
- Cac dieu kien phan Uch cua detector MS: 

Bang 3: Cac thdng sd chung cua detector MS 

Che 6^ ion hoa 

Khi man (CUR) 

Khi phan manh (CAD) 

The ion hda (IS^ 

ESI 

15 

7 

5000 

Nhiet dp (TEU) 

Khi nguon 

Khingu6n 

ion 

ion 

450 

t (est) 20 

2 (GS2) 20 

The dau vao (EP) 10 

Bang 4: Cac thdng sd chi tiit cua cic chat 
phin tich tren detector MS 

Acid oxolinic 

Acid nalidixic 

Flumequin 

Cinoxacin 

Ciprofloxacin 

Enoxacin 

Ofloxadn 

Norfloxacin 

Lomefloxacin 

Difloxacin 

Danofloxacin 

Ennsfloxacin 

Orbifloxadn 

Sarafloxacin 

Ciprofloxacin d8 

1 . = = . . . . 

(M*Hj 

miz 

262 
233 
262 
263 
332 
321 
362 
320 
352 
400 
358 
360 
396 
386 
340 

BP 

(vo/O 

56 
96 
106 
111 
91 
111 
116 
96 
86 
61 
76 
41 
71 
51 
96 

San pham 

tool 

m/z 
224 
215 
202 
189 
314 
303 
318 
276 
265 
356 
340 
316 
352 
342 
322 

CE CXP 

23 
19 
43 
37 
27 
27 
25 
23 
31 
25 
29 
25 
31 
37 
25 

30 
22 
26 
18 
34 
18 
18 
26 
30 
20 
20 
18 
18 
18 
34 

San pham 
ton! 

m/z 
216 
187 
244 
245 
288 
232 
261 
302 
308 
299 
283 
342 
295 
299 
296 

CE CX 

39 28 

23 24 

25 28 

21 20 

23 22 

47 30 

35 26 

25 14 

23 18 

37 18 

31 22 

27 20 

23 22 

25 20 

27 38 

, 1 

Hinh 1: Sic dd phan tich cic chat nhom 
quinolon tren cdt Symmetry 

Hinh 2: Sac do phan tich cac chat nhom 
quinolon tren cot Xbrigde 

Nhan xet: Tai Viet Nam hien nay chua thong 
nhdt ban hanh dugc phuong phap phan tich 
da du lugng khang sinh nhdm quinolon. Mpt s6 
phdng thi nghiem mdi chi b i t dau t r i ln khai xay 
dung va phan tich mgt sd khang sinh dai dign 
eho nhdm quinolon. Vi vay phuong phap trong 
nghidn ciru nay xae dmh ddng thdi 14 ch i t nhdm 
quinolon se gdp phan nang cao nang lyc kiem 
nghiem thyc pham cua nudc ta. U'u d i lm ciia 
phuong ph^p nay la khoang thdi gian phan tich 
ng in ( 1 0 - 1 2 phiit cho phan tich 14 chat) va cd 
I h l t r i ln khai ap dung tren cdt C18 thdng thudng 
va CISsidu cao ap. 

Qui trinh xir ii mau 
- Xu- h'miu SO" bp: eae m i u thjt dugc bd phan 

da, gan, xuong va xay nhd cho ddng nhit. CSc 
m i u thirc an chan nudi dugc xay nghi in nhd va 
trpn d i u cho dong nhat 

- Giai doan chiet miu: CSn khoang 2 g 
mau da dong nhdt cho vao ong ly tam 50 ml c6 
nap kin. Them lugng ngi chuan tuong trng vdi 
khoang 100 ng/ml khoang 30 ml aeetonitril/TCA 
4% trong nude c i t (70/30), l i e d i u , dem rung 
sieu am 15 phi i t Sau dd dem ly tam 6000 vdng/ 
phtit trong 5 phiit, l l y ra gan phan djch trong cho 
vao binh cd quay 100 ml. Chi l t lai l l n 2 vdi 15 ml 
aeetonitril/TCA 4% trong nudc c i t (70/30). Gpp 
dieh chi l t thu dugc, dem cd quay ch§n khdng 
d i n khi cdn khoang 10 ml. Them khoang 20 ml 
nudc c i t , l ie d i u , lam sgch qua cot SPE. 

- Giai doan lam sach miu dupc t i ln hdnh 
thu nghiem vgi 04 loai edt SPE (C18-E, HLB, 
SCX, NHj,) tren 02 loai n l n m i u la mdu thit Ign 
va m i u thirc an chan nudi: 

+ Quy trinh lam sach mau qua cot SPE 
C18-E, cgt SPE NH^ va apt SPE HLB. hogt hda 
vdi 6 ml methanol, 6 ml nude cat; loai tap bang 
3 ml nude c i t , 3 ml methanoLHp (10/90) vd rira 
giai lay chat phan tich b ing 2 x 2 ml acetonitril. 

+ Quy trinh lam sach mau qua cot SPB 
SCX: hoat hda vdi 6 ml methanol, 6 ml HCI 0,1 
N; loai tap b ing 6 ml nudc cat; rtra glai bing 2 x 
2 mi methanol:NH30H (95/5). 

- Tien hanh them dung djch chuan cua cac 
ehIt phan tich vao n l n m i u t r ing vdi mdt lupng 
xac dinh (100 ppb). Xir li m i u theo quy trinh nhu 
tren, vdi moi logi cdt SPE lam lap Igi 06 lan. PhSn 
tich djch chi l t cuoi cting tren he thong LC-MS/ 
MS. Higu qua ctia mdi loai cgt SPE duge dSnh 
gia v l dp thu hdi trung binh (R^,) va dp lap lgi 
(thdng qua gia trj RSD). 
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• Nghien cu'u - Ky thuat 
- Tinh toan ket qua: Ttr cSc dien tich pie thu 

duge trdn cac s i c dd mau phan lich va phuong 
trinh dudng chuan tugng ung, tinh ham lugng 
cac chat nghien cuu trong Itrng m i u . Sau do tinh 
SD va RSD theo ednq thirc: 

SD = T.(-.-^y 

RSDiYo) = — 

Trong dd: 
X .• la gia tri do dwoc thw i 
~x : la gia tri trung binh 

n : li sd lin do 

Tinh toan do thu h l i cua cac chat phan tich 

theo cdng thirc sau: 

R % - - <100 

Trong dd: 

R%: Do thu hdi, % 

^m.c'' '^ong dp chit phin tich trong miu 
them chuin 

C^: Nong do chit phan tich trong mau thw 

C^: Ndng do chuin them (ly thuyit) 

C^: Ndng do chit phin tich trong miu 

tring them chuin 

Ki t qua thu duge nhu sau: 

Bang 5: Kit qua phin tich tren cic loai cdt 

SPE tren nin miu thit lan 

Chat FT 

Acid Oxolinic 

Acid Nalidixic 

Fiumequine 

Cinoxaan 

Ciprofloxacin 

Enoxacin 

Ofloxacin 

Norfloxacin 

Lomefloxacin 

D^xac in 

Danofloxacin 

EniTjfioxadn 

Orb^oxactn 

Sarafloxaan 

SPECia-E SPE HLB SPE SCX 

% 
81,5 

83,7 

85,8 

74,6 

79,1 

81,3 

85,9 

86,5 

84,8 

60,7 

79,4 

82,5 

83,7 

85,5 

RSD R, RSD R„ 

% % % % 
5,03 84,9 5,28 68,4 

5,42 88,6 6,04 80,1 

6,59 89,4 6,29 57,4 

6,29 86,3 577 91,9 

7,28 83,4 7,03 46,4 

5,63 87,8 6,11 78,6 

6,23 86,3 5,97 85,8 

5,85 88,7 5,34 55,6 

5,35 87,7 5,91 67,2 

6,87 81,5 7,26 74,8 

5,91 83.8 5,73 68,6 

7,67 84,3 6,44 72,9 

6,62 88,5 5,71 52,8 

5,56 86.8 4,87 80,1 

RSD 

% 
7,21 

6,36 

6,90 

5,44 

6,17 

6,53 

5.98 

7.06 

6.83 

6.25 

6.04 

5.79 

7.36 

6.12 

SPENH, 

R, RSD 

% % 
88.9 5,35 

93.0 5.72 

89.5 6.06 

874 5.94 

63.6 6.85 

58.8 6.33 

54.3 7.21 

58.7 7.59 

<40 -

<40 -

<40 -

<40 -

<40 -

<40 -

Bang 6: Kit qua phin tich tren cac loai cot 

SPE tren nin miu thux: an chin nudi 

Add oxolinic 

Ac^d nalidixic 

Flumequin 

Cinoxacin 

Cipiofloxaon 

Enoxacin 

Ofloxacin 

Norfloxacin 

Lomefloxacin 

DWoxacin 

Danofloxaan 

Enrofloxacin 

Oitifloxacin 

Sarafloxacin 

SPECIS^ 

% 
84.8 

77.3 

80.8 

81.6 

77.8 

74.9 

72,4 

74,7 

84.7 

71.3 

61.2 

81.5 

83.6 

84.5 

RSD 

4.97 

4.82 

5.86 

7.06 

5.14 

6,11 

7,26 

5,86 

4,99 

5,87 

6,43 

7,05 

6,85 

5,82 

SPE HLB 

% 
86,4 

87,7 

88,6 

86,2 

81,1 

77,5 

84,4 

81.8 

86.4 

87.8 

81.1 

89.9 

89.1 

85.8 

RSD 

5.37 

5.25 

6.72 

7.51 

5.43 

6,82 

5.85 

5.77 

6.06 

5.64 

6.73 

4.82 

5.49 

5.91 

SPE SCX 

K % 
59.5 

86.5 

84.0 

78.2 

57.1 

60,8 

83,0 

62,5 

57,2 

73,3 

65,7 

76,2 

76.8 

78.1 

RSD 

6.87 

6.04 

5.91 

6.32 

6.69 

7.22 

5,54 

7,35 

6,78 

6,11 

6,96 

7,07 

7,64 

6,58 

SPENH, 

'% ^^° 
830 5,92 

84,3 6,13 

92,1 5,76 

85,6 6,45 

59.7 7.18 

56.2 6.64 

52.2 7,37 

54,6 7,09 

<40 -

<40 -

<40 -

<40 -

<40 -

<40 -

Nh$n xet' Theo quy djnh cua chau Au thi khi 

phan tich du lugng khang sinh trong thuc pham, 

g mtrc ndng do 100 ppb thi dp thu hdi phai dat 

ttr 70% d i n 110% va dp lap lai phai < 15%. Nhu 

vay, cgt SPE HLB eho hieu qua cao nhat ddi vdi 

eac c h i t Cot SPE C18-E eho hieu qua kem hon 

sau dd d i n cdt SPE SCX va kem nhat la cot SPE 

NH,. 

So sanh vdi cac nghien ciru khae tren t h l 

giQipsj^ phuong phap eua chiing tdi ed do lap lai 

rat tot, cd hieu qua tuong duong vdi cac nghien 

ciru khac (thgm ehi mgt vai chat cho higu qua 

cao hon nhu acid oxolinic, acid nalidixic tren ca 

hai loai cdt SPE C18 va SPE HLB). Tuy nhien 

do thu hdi trong nghien ciru cua chiing tdi khdng 

tdt b ing cac nghien ciru khae. Dieu nay ed t h l 

do ch i t lugng Id hang cot SPE va cac hda chat 

khae nhgp ve Viet Nam khdng tdt b ing cac nudc 

khac. Ngoai ra, d i lu kien tai phdng thi nghiem 

phan tieh nudc ta va mgt sd nguyen nhan chu 

quan khac eijng cd t h l anh hudng d i n k i t qua 

phan tich. Cac nguyen nhan tren chiing tdi se 

tiep tyc theo ddi trong qua trinh nghien ciru, phan 

tich t i lp theo 
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Nghien CIFU - Ky thuat 

Hinh 3: Ket qua thw nghiem cot SPE HLB tren nin miu thit lan 
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Hinh 4: Ket qua thw nghiem cot SPE HLB tren nen miu thwc an chin nudi 

Hinh 5: Ket qua thw nghiem cot SPE Cl 8~E tren nin mau thit lan 
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Hinh 6; Kit qua thif nghiem cot SPE C18-E tren nin miu thuc an chan nuoi 
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Hinh 7: K i t f/ua thCp nghiem cdt SPE SCX tren nen miu thit lan 
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Hinh 8: Kit qua thw nghiim cdt SPE SCX tren nin mau thwc an chin nuoi 

Cac k i t qua phan tfch tren cung eho th i y eae 
phdng thi nghidm tai Viet Nam cd the su dung 
edt SPE C18 va SPE HLB d l phan tich du lugng 
cac chat nhdm quinolon eae mau thit va thirc an 
chan nudi. Tuy nhien cgt SPE SCX va cpt SPE 

NHj thi khdng phii hpp d l phan tich cac ch i t 
nhdm quinolon cd do thu hdi nhd hon 70%, ehi 
nen nghien ciru thu nghiem vdi eae chat cd dp 
thu hdi Idn hon 70%. 
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Nghien ciru - Ky thuat 
K § t luan 2, Quyet djnfi 26/2005/QD-BTS ngSy 18 tfiang 8 

nam 2005 cua Bp ThOy san bo sung nfiom quinolon 
Ky tfiuat LC-IVIS/MS la m6t ky tfluat hien dai, vao danfimyccamsu'dung trong san xuat, idnti doanh 

dap LFng rlil tot cac yeu cau cua th§ giai v§ phan thuy san xuat khiu vao thi tm-cxng Blo My va Hoa Ky, 
tich du lucmg thuoc khang sinh Chung toi da tiSn 3 R. Amatya (2010), -Multi-class, multi residue 
hanh nghien ci iu, thip nghiem va lu.a chon duac ^ I h " " '"^ letermination of petjicillins cepltaiosporins 

- .,_- ' , - . . . • . , '..i •' , • ,. /, ^ , and quinolones in cow milk and validation in 
cac thong so ky thuat cua phan sac ky long (LC) ^^,^^„^^ „ i , „ commission Decision 2002/657;EC-, 
va phan detector khoi pho (MS) phii hgp de co the Masters Thesis, University of Barcelona, Barcelona, 
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Summary 
Captopril disulfide (CPDS) was established as a reference standard, basing on the ISO guide. The 

assigned value of captopril disulfide reached the purity of 99.50%. With this, it showed applicable to 
quality control of captopril disulfide and related compounds. In addition, an HPLC-PDA method for assay 
of CPDS was developed and validated, proving applicable to quantitative determination of CPDS In raw 
captopril materials and phamaceuticals. 
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