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dyng trong thiét ké lidu dung va giam sat diu tn
amikacin cho tré em & a tudi nay.

Vi khuan Gr (-) gay bénh thuong gap c6 MIC
amikacin tir 4 - 6 chiém ti 1& cao.

Mb phéng Monte Carlo cho thdy: muc liéu
hién tai (15 mg/kg) khé dam bao hiéu qua diéu
tr Irén bénh nhan. Murc tidu 20 mg/kg cho kha
nang dat hiéu qua Giéu tri trén hau hét ( >80%) vi
khuén co MIC 4 - 6 va lam 1§ 1 tich Idy dap ing
tang ro rét.

Tuy nhién, nén cap nhat MIC cla vi khuAn tai
bénh vién dé co co s& lya chon mic lidu phi
hop.

Mb phong Mone Carlo c6 thé dwoc st dung
xac dinh liéu dung phu hop cho ¢4 cac khang
sinh khac dya trén c4c thong sé duoc dong hoc
clia quan thé bénh nhan va MIC vi khuan thyc té
tal bénh vién,
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Nghién ciru cac diéu kién phan tich dw lwgng
14 chat nhém quinolon trong thue pham va
thirc an chan nuéi bang ky thuat LC-MS/MS
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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, Oxofinic acid, Flumequine,
Cinoxacin, Ciprofloxacin, Enoxacin, Ofloxacin, Norfloxacin, Lomefloxacin, Difloxacin, Danofloxacin,
Enrofioxacin, Orbifloxacin, Sarafloxacin. The separation was performed on a static phase XBridge
cofumn (150 mm x 2.1 mm, 3.5 um) and Symmetry column (250 mm x 4.6 mm, 5.0 pm); detector: MS
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TripQuad 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 heipful
in screening, quantification and confirming the action of these residues.

Keywords: Quinolone, LC-MS, SPE.

Dit van dé

An toan thuc pham la van dé dang dugc toan
xa hdl quan tam, trong do, cong tac kiém nghiém
thyc phédm @6ng vai trd rat quan trong. Viéc nay
dbi hoi phai co phuwong phap kiém nghiém dap
(rng dugc cac ydu cau trong nuéc va thé giéi,
dac biét la cac phwong phap phan tich dw lweng
trong thirc phdm. Hién nay, mic giéi han cho
phép téi da cha mét s6 chat nhém quinolon trong
thyrc pham rAt thapti2l, Mat khac, dé gop phan
Kkiém soat dugc tdn du khang sinh trong thuc
phAm thi chét luong cua thirc An chan nudi co
vai tro rat quan trong. VI vay ching téi da nghién
ctru va lya chon cac diéu kién phan tich déng
théri 14 chat nhém quinolon trong thiyc pham va
thire &n chan nudi bing k§ thuat LC-MS/MS. Bay
|a ky thuat hién dai, cé d6 nhay va dé chinh xac
cao, dap tng duoc cac yéu chu cla thé gidi.

D6i twong, héa chat va thiét bj
nghién ctru

Péi twong nghién ciru

-Cécchéatnhémquinolon (14 chat): Acid oxolinic,
acid nafidixic, flumequin, cinoxacin, ciprofloxacin,
enoxacin, ofloxacin, norfloxacin, lomefloxacin,
difloxacin, danofloxacin, enrofloxacin, orbifloxacin,
sarafloxacin,

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

Dung cy, trang thiét bj

- Hé théng LC-MS/MS: API 5500 TripQuad
(ABS Sciex) két hop Shimadzu 20A.

- Cot XBridge (150 mm x 2,17 mm, 3,5 pm)
(Waters) va tién cot twong (rng.

- Céc loai binh dinh muic (Isolab) va pipet
chinh xac (Eppendorf).

- Can phan tich ¢6 @ chinh xac dén 0,01 mg
(Mettler Toledo).

Hoa chét, chét chuin

- Cac chét chuin nhom quinolon (14 chét)
(Sigma Aldrich).

- Néi chuan Ciprofloxacin D8 (Dr Ehrenstorfer).

TAP CHi DUGC HOC - 22015 (SO 466 NEn1 &&

- Methanol, acetonitril (ACN), acid formic (FA),
acid acetic, amoni format, amoni acetat (Merck)
va nuéc cat 2 1an dat yéu cau dung cho HPLC.

X ly két qua

- Sl dyng cac phan mém Analyt 1.5.1 duoc
cai dat trong hé théng LC-MS/MS.

- Phuong phap tinh toan théng ké cé sy hd
tro clia phan mém Microsoft Excel.

Két qua va ban luan

Cac diéu kién phan tich trén LC-MS/MS

Thir nghiém khao sat phan tich cac chét
chuén quinolon rén hé thdng LC-MS/MS, ching
16i Iwa chon dugc cac dibu kién sau:

- Cdc diéu kién phén tich trén phan LC:

+ Cot séc ki C18 XBrigde (150 mm x 2,1 mm;
3,5 um) (Waters) va tién cot tuong Gng.

+ Cot sac ki C18 Symmetry (250 mm x 4.6
mm; 5,0 ym) (Waters) va tién cét tvong (ng.

+Tha tich tiém m3u 20 pl; nhigt d6 budng cot:
30°C.

+ Téc 6 dong pha dong: 0,5 ml/phut.

+ Chuong trinh Gradient pha déng nhu sau:

Bang 1: Gradient pha dong phan tich cac
chét quinolon trén cot XBrigde

ThoA glan (phut) ACN(FA0,1%)  H,0(FA0,1%)
Bét ddu 20% 80%
1.0 50% 50%
70 0% 30%
75 20% 80%
10.0 20% 80%

Bang 2: Gradient pha déng phén tich cac
chét quinolon trén cot Symmetry

Thoigian (phit)  ACN(FAO1%)  H,0 (FA0,1%)
Bét dau 20% 80%
10 20% 80%
70 50% 50%
75 100% 0%
85 100% 0%
9,0 20% 80%
120 20% 80%

Age
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- Cdc diéu kién phan tich cta detector MS:
Bang 3: Cac thong s6 chung cua detector MS

Ché d ion héa ::f)' Nhitds (TEM) 450
Khi man (CUR) 15 Khingudnion1(GS1) 20
Khi phan ménh (CAD) 7  Khingubnion 2 (GS2) 20
Thé Jon hoa (IS) 5000 Thé dau vio (EP) 10

Bang 4: Céc thong so chi tiét clia cac chat
phén tich trén detector MS
San pham
Jon 1 Jon 2
mz (o) CE CXP_miz_CE CX
Acid oxolnic 262 56 224 23 30 216 39 28
Acd nafidixic 233 96 215 19 22 187 23 24

San pham
Chét phan teh M) OP

Flumequin 262 106 202 43 26 244 25 28
Cinoxacin 263 111 189 37 18 245 21 20
G i 332 91 314 27 34 288 23 22
Enoxacin 321 111 303 27 18 232 47 30
Ofloxacin 362 116 318 25 18 261 35 26
Norfloxacin 320 9% 276 23 26 302 25 14
L 352 86 265 31 30 308 23 18
Difloxacin 400 61 356 25 20 299 37 18
D: 358 76 340 29 20 283 31 22

Enrofloxacin 360 41 316 25 18 342 27 20
Orbifloxacin 3% 71 352 31 18 295 23 2

386 51 342 37 18 299 25 20
Ciprofioxacind8 340 96 322 25 34 296 27 38
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Hinh 1: Séc db phén tich cac chat nhém
quinolon trén ¢ét Symmetry
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Hinh 2: Sdc d6 phén tich cac chat nhém
quinolon trén cft Xbrigde

Nhan xét: Tai Viét Nam hién nay chua théng
nhat ban hanh dugc phuong phap phan tich
da dv lugng khang sinh nhém quinolon. MGt s8
phang thi nghiém mai chi bét déu trién khai xay
dyng va phan tich mét s khang sinh dai dién
cho nhém quinolon. Vi vay phuong phap trong
nghién ciru ndy xac dinh 8ong thi 14 chat nhém
quinolon s& gop phan nang cao nang lyc kiém
nghiém thyc pham cia nuéc ta. Uu diém cla
phuong phap nay la khoang thoi gian phén tich
ngén (10 — 12 phut cho phan tich 14 chét) va cb
thé trién khai &p dung trén cot C18 thong thuing
va C18 siéu cao ap.

Qui trinh xw ki mau

- Xtr If mdu sor b6: cac mau thit dugc bé phan
da, gan, xwong va xay nhé cho déng nhét. Céc
méu thire an chan nudi dugc xay nghién nhd va
trdn Géu cho ddng nhat.

- Gial doan chiét mau: Can khodng 2 g
mau da ddng nhét cho vao éng ly tam 50 mi ¢6
nap kin. Thém lugng ndi chuan tuong ung vai
khoang 100 ng/mi khoang 30 ml acetonitril/TCA
4% trong nudc cat (70/30), lc déu, dem rung
siéu am 15 phut. Sau do6 dem ly tam 6000 vong/
phut trong 5 phut, 1y ra gan phan dich trong cho
va0 binh ¢d quay 100 ml. Chiét lai lan 2 v&i 15 ml
acetonitril/TCA 4% trong nuédc cét (70/30). Gop
dich chiét thu duoc, dem co quay chan khong
dén khi con khodng 10 ml. Thém khoang 20 ml
nudc cat, lic déu, 1am sach qua cot SPE.

- Gial doan lam sach méu dugc tién hanh
thir nghiém véi 04 loai cot SPE (C18-E, HLB,
SCX, NH,) trén 02 loai nén mau la mAu thit lgn
va mau thirc an chan nudi:

+ Quy trinh lam sach miu qua cft SPE
C18-E, ¢4t SPE NH, va cft SPE HLB. hoat héa
v6i 6 ml methanol, 6 ml nwéc cat; loai tap bang
3 ml nudre cat. 3 ml methanol:H,0 (10/90) va rira
giai lay chat phan tich bang 2 x 2 m! acetonitril.

+ Quy trinh lam sach méu qua cét SPE
SCX: hoat hoa véi 6 ml methanol, 6 ml HCI 0.1
N: loai tap béng 6 m( nuéc cét; rra gidi bing 2
2 mi methanol:NH30OH (95/5).

- Tién hanh thém dung djch chudn cla cic
chét phén tich vao nén mau tréng véi mot lugng
xac dinh (100 ppb). X¥ i mau theo quy trinh nhu
trén, voi mbi loai cot SPE lam 13p lai 06 1n. Phan
tich dich chiét cudi cung trén hé thong LC-MS/
MS. Hiéu qua cia méi loai cot SPE dugc danh
gid vé do thu héi trung binh (R,) va do fap lai
(théng qua gia tri RSD),
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- Tinh todn két qua: T cac dién tich pic thu
duoc trén cac sdc dd mAu phan tich va phuong
trinh duéng chudn tyong tng, tinh ham lvong
cac chél nghién ciru trong trng méu. Sau dé tinh
SD va RSD theo céna thtrc:

(

SD =
n
RSD(%) = 1o0x SD

Trong dé:
x, : 12 gid trj do duoc they i
X . la gié tri trung binh
n 14 s614n do
Tinh todn dd thu hdi clia cac chat phan tich
theo cong thire sau:

R% = & x100
C,
Trong do:
R%: B thu hdi, %
C,,... Néng dj chét phan tich trong méu
thém chuén
C,.: Néng dé chét phan tich trong méu thix
C, Nong d6 chudn thém (ly thuyét)
C, Ndng dp chét phén tich trong mau
tréng thém chuén
Két qua thu dugc nhu sau:
Bang 5: Két qua phan tich trén cac loai cot
SPE trén nén mau thjt lon
SPEC18-E SPEHLB SPESCX SPENH,
ChitPT "R RSD R, RSD R, RSD R, RSD
%

%% % % % % % %

Acid Oxolinic 81,5 503 84.9 528 684 7.21 889 535
Acid Nahdixic 83,7 542 886 6.04 80,1 6.36 93.0 572
Flumequne 858 659 894 6.29 574 6.90 895 6.06
Cinoxaoin 746 629 863 577 91.9 544 874 594
Ciprofloxacin 79,1 7.28 83,4 7,03 464 6,17 636 6.85
Enoxacin 813 563 87.8 6,11 786 6.53 58.8 6,33
Ofloxacin 859 623 863 597 858 598 54,3 7.21
865 585 887 534 556 7.06 58.7 7,59

Lomefloxacn 848 535 877 591 67.2 683 <40 -
Difioxacin 80.7 687 815 726 748 625 <d0 -
Danofloxacin 794 591 838 573 686 6,04 <40 -
floxacin 825 757 843 644 729 579 <40 -
Orbifloxacin_ 83.7 6,62 885 571 528 736 <40 -
Sarafloxacn 855 556 868 4.87 801 612 <d0 -
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Bang 6: Ké qua phan tich trén cac loai cot
SPE trén nén mau thirc dn chan nubi

SPEC16-E SPEHLB SPESCX SPENH,
ChétPT ?/:' RSD i}; RSD 5: RSD E,: RSD
Acid oxolinic 848 497 864 537 595 6.87 830 592
Acdnalidixc 77,3 482 87,7 525 865 6,04 843 6,13
Flumequin 808 586 886 672 84.0 591 92,1 576
Cinoxacin 816 7.06 862 7.5t 782 632 856 6.45
Ciprofioxacn 778 514 81,1 543 571 669 59,7 718
Enoxacn 749 611 77.5 682 608 7,22 56,2 6,64
Ofloxacin 724 726 844 585 830 554 522 7,37
Nofloxacn 74,7 586 818 577 625 735 546 7,09
Lomefloxacin 84,7 499 864 6,06 57.2 6.78 <40
Difloxacin 713 587 878 564 733 611 <40 -
Danofloxacin 612 643 81,1 573 657 696 <40 -
Enrofloxacin 81,5 7,05 899 482 762 707 <40 -
Orbfloxacin 836 6,85 891 549 768 7.64 <40
Sarafloxacin 845 582 858 591 78,1 6,58 <d0
Nhén xét* Theo quy dinh cla chau Au thi khi
phan tich dv lugng khang sinh trong thie pham,
& mirc ndng do 100 ppb thi d6 thu hdi phai dat
tr 70% dén 110% va 46 13p lai phai < 15%. Nhu
vay, c6t SPE HLB cho hiéu qua cao nhét déi vai
cac chéat. Cot SPE C18-E cho hiéu qua kém hon
sau d6 dén cit SPE SCX va kém nhét ta cot SPE
NH,

.
So sanh v&i cac nghién clru khac trén thé
gigit*), phuong phap cla ching toi co 4o 13p lai
rat tét, cé hiéu qua twong duong voi cac nghién
ciru khac (tham chi mét vai chét cho hiéu qua
cao hon nhu acid oxolinic, acid nalidixic trén ca
hai loai cot SPE C18 va SPE HLB). Tuy nhién
d thu héi trong nghién ciru cua ching t6i khéng
16t béng cac nghién cu khac. Didu nay co thé
do chét lvong 16 hang cdt SPE va cac hoa chét
khac nhap vé Viét Nam khong tét bng cac nuéc
khac. Ngoai ra, diéu kién tai phong thi nghiém
phan tich nuwoc ta va mdt sb nguyén nhan cho
quan khac ciing ¢6 thé anh hudng dén két qua
phan tich. Cac nguyén nhan trén chdng 6i s&
tiép tyc theo déi trong qua trinh nghién ctru, phéan
tich tiép theo
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Hinh 5: Két qua thir nghiém ct SPE C18-E trén nén méu thit lon
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Hinh 6: Két qua thi nghiém cot SPE C18-E trén nén méu thirc &n chan nudi

PPy oY I

Hinh 7: Két qug ther nghiém cét SPE SCX trén nén méu thit Ion

[
Hinh 8: Két qua thir nghiém cét SPE SCX trén nén mau thirc &n chén nué:

Cac két qua phan tich trén cling cho thay cac
phong thi nghiém tai Viét Nam c6 thé st dung
cdt SPE C18 va SPE HLB @é phan tich dv lvgng
céac chat nhom quinolon cac mau thit va thirc an
chédn nuéi. Tuy nhién cot SPE SCX va cét SPE
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NH, thi khéng phi hgp @& phéan tich cac chat
nhom quinolon ¢ dd thu hdi nhé hon 70%, chi
nén nghién ciru thi nghiém véi cac chét co do
thu hor lon hom 70%.
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-

Két luan

Ky thuat LC-MS/MS 1a mot ky thuat hign dai,
dap Ung rét tét cAc yéu cdu cua thé gion vé phan
tich du lurgng thude khang sinh Chung téi da tién
hanh nghién clru, thi nghiém va lya chon duoc
cac théng s k§ thuat cia phan séc ky 16ng (LC)
va phan detector khdi phd (MS) pht hop dé cb thé
phan tich ddng thei 14 chét trong nhém quinolon.
Déng thei qua qua trinh tha nghiém khao st cac
giai doan xU li mau, chung t6i ciing da danh gia
dwoc higu qua lam sach mau cua 05 loai cot SPE
khac nhau, Bay 1a cac nghién clru ban dau, can
phai theo dbi, danh gia va hoan thién phuong
phép phan tich trong thei gian tiép theo.
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Thiét 1ap chat doi chiéu captopril disulfid
va xay dung qui trinh HPLC dinh lwgng
tap chat captopril disulfid trong nguyén liéu
va ché pham captopril
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Summary
Captopril disulfide (CPDS) was established as a reference standard, basing on the 1SO guide. The
assigned value of captopril disulfide reached the purity of 99.50%. With this, it showed applicable 10
quality control of caplopnil 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.

Keywords: Captopril, captopril disulfide, HPLC.
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