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Phirong phdp sac ky léng nhanh siéu hiéu nang (UPLC), si dung dau do diod
array tir ngogi (UV-PDA) dd diroc phét trién va déanh gid dé xdc dinh cefalexin trong
nuéc thdi. Qud trinh phan tich dwoc thuc hién trén hé théng ACQUITY UPLC véi
cot Cortecs-C18, hé pha dong Methanol - Acetonitril - kali dihydrogen
orthophosphate 13,6 g/L - nudc cdt (2:5:10:83), toc do dong 0,3 ml/phlt véi dau do
UV-PDA. Két qua ddnh gid cho thdy phwong phdp dat Cac yéu cau vé tinh dac hiéu,

d6 1ap lai, do nhay, tinh tuyén tinh va d¢ ding.
Tar khéa: HPLC, UPLC, MS, FDA, Cefalexin

1. Pt van dé

Sy hién dién ngay cang nhiéu
cia duoc chit (API) trong mdi truong
da tro thanh méi quan tam do kha nang
gdy tac dong sinh thai khong mong
muén [1], 1a mét trong nhitng nguy co
gay ra nhitng bénh nhu ung thu, réi loan
sinh trudng. Dac biét 1a cac chat khang
sinh t6n tai trong moi truong kich thich
su phat trién cua cac vi sinh vat khang
thudc. Khi cac vi sinh vat khang thubc
lay nhiém sang ngudi 1am ting nguy co
tr vong vi chdng lam giam hiéu luc cua
thudc khang sinh (Antibiotics) [2].

Trong cac thudc khang sinh,
cefalexin 1a mét trong nhiing thudc st
dung kha phé bién, dugc chi dinh trong
diéu tri nhiém khuan duong hé hap,
nhiém trung duong tiéu, nhiém khuan
da [3]... Hién nay, rat nhiéu ché pham
chura cefalexin da dugc Cuc Quan ly
Dugc — By Y té Viét Nam cap gidy
phép san xuit va luu hanh.

‘Cong ty C6 phan PYMEPHARCO Phi Yén
2 Truong Pai hoc Khoa hoc Hué

Theo Dugc Dién Anh (British
Pharmacopoeia 2015), Dugc Pién My
(United States Pharmacopeia 36) thi
cefalexin dwoc dinh lugng trong cac
dang ché pham bang phuong phép sic
ky long hiéu ning cao (HPLC) dau do
tr ngoai kha kién (UV-VIS) [4,5]. Tuy
nhién, khi phan tich chat & nong do rat
thap “vét” thi phuong phap HPLC/UV-
VIS thuong khong phu hop do kém
nhay. Hién nay véi sy phét trién ky
thuat sic ky long siéu hiéu ning
(UPLC) véi dau do UV-PDA, nhugc
diém néu trén da duoc khac phuc [6].

Vi vay muc dich cua dé tai 1a cai
tién va chuan hoéa phuwong phap
UPLC/UV-PDA duya trén phuong phap
HPLC sao cho hoi tu cac yéu td: phan
tich nhanh, it tiéu ton dung méi, du
nhay dé xac dinh vét cefalexin trong
nudc thai.

3 \ . Ca
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Hinh 1. Céng thuc cau tao cefalexin

2. Vit liéu va phwong phap

Mau nuéc thai dugc thu gom tur
nha may san xuat cefalexin. Cac hda
chat dwoc st dung bao goém: Kali
dihydrogen orthophosphate (tinh kiét
phan tich), Methanol HPLC (tinh khiét
sic ky), Acetonitril HPLC (tinh khiét
sic ky), nugc cat 2 lan. Chat chuan:
Cefalexin c6 thong tin nhu & bang 1

21.  Vatligu
Bang 1. Thdng tin chit chuan
Z A A £ 1A Ham lwong N R
Chuan Nguon goc So 1o Ham am
(%)
Vién kiém
Cefalexin nghiém TP.H QTO006 130615 99,27 6,8
Chi Minh

Céc trang thiét bi duoc st dung
gom: Hé thdng sic ky long siéu hiéu
nang ACQUITY UPLC-My véi dau do

2.2.

Piéu kién sac ky

Phuwong phap phdn tich

Dua trén diéu kién sic ky do
HPLC di duoc dé cap trong Duogc dién
[4], nhém nghién ctru da thay d6i théng
s6 tdc do dong, cot, budc song dé phu
hop véi hé théng UPLC véi diéu kién
sac ky nhu sau:

- Cot: Cortecs; C18 (2,7, 4,6 mm
x 100 mm)

- Detecter UV (PDA): budc
song 264 nm

- Thé tich tiém mau: 10 pl
- Toc @6 dong: 0,3 ml/phuit.
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(detector) PDA UV-VIS, phan mém xu
ly pho Empower 3

- Pha dong: Methanol -
Acetonitril - kali dihydrogen
orthophosphate 13,6 g/L - nudc cét
(2:5:10:83), loc qua mang loc 0,45 um
va dudi khi.

Chuan bi

Day dung dich cefalexin chuan:
Hoa tan chat chuan cefalexin trong
nuéc cat va pha lodng véi nudc cat dé
duoc ddy dung dich chuan khoang 3
Hg/L- dén 60 ug/L.

Dung dich tht: Lay 50 ml nudc
thai, ly tam ¢ téc do6 2000 vong/phut
trong 10 phat, thu lay 16p dung dich
trong, loc qua mang loc 0,45 pm.

Tinh toan két qua
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Trién khai sic ky d6 ddy dung
dich chuan, dung dich thu, xac dinh
luong cefalexin trong mau nudc thai
bing phuong phap duong chuan dua
trén dién tich dinh chinh trén sic ky dd
cua dung dich thir va duong tuyén tinh
md ta su phu thuéc gitra dién tich
dinh/peak va nong do cefalexin chuan.

2.3.  Ddnh gid chit lwong
phwong phap [7]

Chat luong cta phuong phap
phan tich dugc danh gia bang tinh dic
hiéu, do lap lai, d6 dang (bang cach
phan tich mau thém chuan — spiked
sample), tinh tuyén tinh, giGi han phat
hién va giéi han dinh lwong. Cac sé
lidu thi nghiém duoc xu ly bang phan
mém Excel 2010 dé xac dinh gia tri
trung binh, do léch, thiét lap duong
tuyén tinh, h¢ s twong quan.

3. Két qua va thao luan

3.1.  Tinh dac hiéu

0.124

0.10+

0.08

AU

0.06-

0.04+

0.02+

0.00

T
5.00
Minutes

Tinh dac hiéu cta phuong phap
phan tich dwoc thuc hién bang céch
trién khai sic ky do bang dau do diod
array tir ngoai 3 chiéu (3D) dong thoi
3 thong sb; thoi gian luu dinh (RT),
budc séng tir 200-400 nm dé danh gia
su anh huong diéu kién sic ky va dinh
phu I&n chit can phan tich-cefalexin.

Dua trén sic ky d6 cua mau
trang, mau tha (nudc thai) va chuan
cefalexin & hinh 2. nhan thdy; RT
(thoi gian Iwu dinh) mau trang khong
trung vai RT thu (khoang 2,353 pht)
va chuan (khoang 2,350 phut), RT
thir tuong dwong véi RT cefalexin
chuan. Hon nita, khi phan tich phd
UV ctia mau trang (hinh 3) khéng c6
dinh hap thu trang véi cuc dai hap
thu mau tht (hinh 4) va cuc dai hap
thu mau tht phu hop véi cuc dai hap
thu chuan (264nm) (hinh 5). Nhu vay,
phuong phap phan tich dat yéu cau vé
tinh dac hiéu.
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Hinh 5. Séc ky d6 3 chiéu (a) va phd UV (b) cua chuan cefalexin
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32.  Djlaplai

Pé xac dinh d6 liap lai cua
phuong phap phan tich, tién hanh phan
tich Iap lai 6 1an mau thr - nuéc thai roi
tinh do léch chuan twong déi (RSD) :

RSD(%) = M (1)

tb

Trong d6, SD 14 d¢ léch chuén
cua cac két qua phan tich xa, Xz, ..Xg (N
= 6); Xy la trung binh s6 hoc cua cac
két qua phan tich (n = 6).

Tién hanh phan tich lap lai 6 lan
mau nudc thai ¢ chira cefalexin, két
qua xac dinh d¢ lap lai dugc néu ¢
bang 3.

Bang 3. Két qua xac dinh d 1ap lai cua phuong phap phan tich

Lan do Nong do cefalexin (ug/L)
1 5,2
2 6,1
3 55
4 50
5 5,3
6 58
Xtb 55
SD 0,4
RSD (%) 7,0
1,RSDH (%) 17,5

Theo Horwitz [8], sai sb gitta
cac phong thi nghiém (danh gia qua do
léch chuan tuong doi — RSD) khi phan
tich néng d6 C néu dat dugc RSD nho
hon RSDy (d6 léch chuan twong ddi,
tinh theo phuong trinh Horwitz (2) la
chap nhan duoc.

RSD(%) = 2--0°19¢ (2)
Trong d6, C 1a ndéng do chat
phan tich dugc biéu dién bang phan sé;

Véi C 5,6 10°
RSDy = 35 %

x -

Khi x4c dinh nong do C trong
noi bo mot phong thi nghiém, thi RSD
nhé hon 2RSDy xac dinh theo phuong
trinh (2) 1a chap nhan dugc. Nhu vay,
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theo két qua xac dinh va tinh toan &
bang 3 cho thay, phuong phap phan tich
da dat duoc do 1ap lai theo yéu cau quoc
té.

3.3. D¢ dung

D¢ dung cua phuong phap phan
tich dwoc danh gia qua do thu hoi
(Recovery/Rev), bang céach phan tich

mau thém chuan:
X, - X

Rev(%) = x100

3)

Trong do, Xo la néng do chat
phan tich trong mau; X; 1a nong do chat
chuan thém vao mau; X, 1a nong do xac
dinh dugc trong mau di thém chuan.
Két qua xac dinh do ding cta phuong

1
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phap phan tich cefalexin dugc néu ¢

bang 4.

Bang 4. Két qua xac dinh d6 dung ctiia phuong phéap phan tich vét cefalexin

Léan do Xo ®) X4 Xs Rev (%)
1 5,4 5,0 9,4 79,8
2 5,4 5,0 9,9 89,8
3 5,4 5,0 9,8 87,2
Xt 85,6

Theo quy dinh s6 2002/657/EC
cua Uy ban Chau Au (EU) [9], khi
phan tich nhitng ndng d6 trong mau c&
1 ppm — 10 ppm, néu dat dugc do thu
hoi tir 70 — 110% 1a dat yéu cau. Nhu
vay, c6 thé cho ring, phuong phéap
phan tich dat duoc do dung tét khi
phan tich cefalexin.

3.4. Tinh tuyén tinh

Pha cac dung dich cefalexin cé
nong do x; trong khoang 3 pg/L- dén 60
ug/L. Po tin hiéu dién tich dinh/peak
bang phan tich sic ky thu dugc cac gia tri
yi tuong ng.

Bang 5. Dién tich dinh (peak) sic ky twong (ng véi cac nong do cefalexin

STT Nong dé cefalexin (ug/L ) Dién tich dinh (LAu.min)
- 3,0 10097
E 6,0 20551
3 10,0 29561
4 30,0 85990
5 60,0 172250

Xay dung phuong trinh hdi quy
tuyén tinh y = ax + b su phu thudc giira
dién tich dinh va néng d6 cua cefalexin
bang cach xac dinh hé s goc (a), hang
sé (b), hé sé twong quan (R?), két qua
duoc trinh bay ¢ bang 5 va hinh 6. Két
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qua cho thiy quy trinh phan tich dat d6
tuyén tinh tot voi phuong trinh hoi quy
y = 2876,5x c6 R?= 0,9992 > 0,99, dat
yéu cau theo hudng dan caa Hiép hoi
cac nha khoa hoc phan tich My
(AOAC) [9]
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35. Gisi hgn phat hign  Phuong phap la du nhay dé kiém vét

(LOQ) va gidi han dinh lwgng (LOD)
Dua trén dir liéu cua phép thu
tinh tuyén tinh, xac dinh LOD va LOQ
theo cong thic:
oo I 10xs
a

(4) LOQ=
®)

Trong do6: s la so du do léch
chuan, a 12 hé sb géc cua duong hdi quy
tuyén tinh (y= ax + b) giira nong do va
dién tich dinh.

V6i qua thu duoc: LOQcefatexin =
1,3 upg/l, LOQcefaexin= 4.2 Hg/L.

cefalexin trong nudc thai [10].

3.6. So sanh gi@a phwong
phap UPLC/UV-FDA va HPLC-UV

Su két hop cua cot kich thuéc
nho-rdng (Cortecs) vai ky thuat sic ky
long siéu hiéu ning dau do PDA dé
phan tich cefalexin trong nudc thai cho
thdy phwong phip UPLC/UV-FDA c6
nhiéu vu diém nhu: d6 nhay cao, giam
thoi gian phan tich mau va c6 thé thu
nhan duoc tin hiéu da budc song. .., Két
qua so sanh dugc mo ta ¢ bang 6.

Bang 6. So sanh cac phuong phéap sic ky phan tich cefalexin trong nuéc thai

Thong sb HPLC-UV (*) UPLC/UV-PDA
., Xterra; C18 (5,0 um, 4,6 x | Cortecs; C18 (2,7um,
Cot sac k
OLsacRy 150 mm) 4,6 X100 mm)
Ap suit (psi) 2000 6000
Thoi gian phén tich (phat) 5,6 2,3
L ha dong tiéu t6
u’(yn%p aAdQn,g 1eu ton 500 100
(mM)/lan phan tich
o : . ) Séc ky d6 da budc song
Tin hiéu thu nhan Sac ky do don budc son .
¢ ¢ A Ky do Conbudt SONG 14 ¢4 phé UV-VIS
LOD (ug/L) 20 1,3
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dung dé dinh danh va dinh lugng du

tiét cia phuong phép phan tich HPLC- luong c?falexm trong’nucic thai. C’hat
UV da dugc trinh bay & nghién cqu  4oNg cua phuong phap da duoc dénh
khic [11] ' gia dat y&u cau qudc té vé tinh dic hiéu,
d6 1ap lai, @6 nhay, tinh tuyén tinh va

*Ghi chd: Két qua nghién cau chi

4. Két luan 0 12
Phuong phap UPLC dau do UV- do dung.
PDA di dugc phét trién va chuan héa
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DEVELOPMENT AND VALIDATION OF THE ULTRA
PERFORMANCE LIQUID CHROMATOGRAPHY METHOD WITH PDA
DETECTOR FOR DETERMINATION OF CEFALEXIN IN WASTE WATER

ABSTRACT

A rapid Ultra Performance Liquid Chromatography method has been
developed and validated for the determination of cefalexin in waste water.
Chromatography was performed by ACQUITY UPLC with Cortecs-C18 column
using a mobile phase comprising methanol R, acetonitrile R, a 13.6 g/l solution of
potassium dihydrogen phosphate R, water R (2:5:10:83 V/V/V/V), at a flow rate 0,3
ml/min and a UV-PDA detector. Method validation investigated parameters such as
the specificity, sensitivity, linearity, precision, accuracy, giving results within the
acceptable range.

Key words: HPLC, UPLC, MS, FDA, Cefalexin
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