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TOM TAT

Phuwong phdp sdc ky 1ong nhanh siéu hiéu ning da dwoc xdy dung dé xdc dinh Cefalexin
trong nudc thai. Quda trinh phén tich dwoc tién hanh trén hé thong ACQUITY UPLC véi cot
Cortecs-C18, hé pha dong Methanol - Acetonitril - Kali dihydrogen orthophosphate 13,6 g/L
- Nuwéc cat (2:5:10:83), e hrong dong 0,3 ml/phit véi dau do UV-PDA. Két qua danh gid
cho thdy, phirong phdp phan tich dat cdc yéu cau tinh dac hiéu, dé 1ap lai, dg nhay, tinh tuyén
tinh va d diing. Nong dé cefalexin tuyén tinh trong khodang tir 4 - 60 ug/L. Gidi han phdt hién
(LOD) va gi6i han dinh heong (LOQ) ldn lwot la 1,2 ug/L va 4,0 ug/L. Tir két qud nghién ciiu,
phuwong phdp sdc ky 1ong siéu hiéu nang cé thé vmg dung dé xdc dinh cefalexin trong nwéc
thdi ¢ nong dé thdp (ug/L).

Tir khéa: Scc ky Iong siéu hiéu nang; cefalexin; nuéc thai; dau do diod array tir
ngoai; pha dao.

ABSTRACT

The Ultra Performance Liquid Chromatography method has been developed for the
determination of cefalexin in wastewater samples. The chromatography was performed by
ACQUITY UPLC with Cortecs-C18 column using a mobile phase containing the mixture of
methanol R, acetonitrile R, 13.6 g/l solution of potassium dihydrogen phosphate R and water
R in the ratio of 2:5:10:83 (v/v), at a flow rate 0,3 ml/min and a UV-PDA detector. The
statistical data analysis of the method such as the specificity, sensitivity, linearity, precision,
accuracy, giving results within the acceptable range. Linearity for cefalexin concentrations
was established in the range of 4 - 60 ug/L. The limits of detection (LOD) and the limits of
quantification (LOQ) were found to be 1.2 ug/L and 4.0 ug/L, respectively. The method has
showed the advantages of the Ultra Performance Liquid Chromatography for determination
of cefalexin in wastewater at very low concentration levels (ug/L).

Keywords: Ultra-Performance Liquid Chromatography; cefalexin; wastewater;UV-
PDA detector, reversed phase.
. i . cac tac dong bat loi cua chang dén sac khoe
1. DATVANDE va cac hé sinh thai [1]: ¢6 thé gay ung thu, rdi
Sy hién dién ngay cang nhiéu cia nhiéu loan sinh truong cua sinh vat, kich thich sy
dugc chit (APl/active pharmaceutical Pphat trién clia céc vi sinh vat khang thudc.
ingredient) trong méi trudng da gy lo lang vé
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Trong cac API thugc nhom khang sinh
(Antibiotics), cefalexin 1a mét trong nhirng
chat dugc s dung kha phd bién, nhu chi
dinh trong diéu tri nhidm khuan duong ho
hap, chong nhidm trung duong tiéu, nhidm
khuan da [2]. Hién nay, rat nhiéu ché pham
chira cefalexin da dugc Cuc Quan ly DuocC —
Bo6 Y té Viét Nam cap gidy phép san xuat va
lwu hanh. Tuy nhién, trong qua trinh san Xxuat,
st dung va tiéu huy, du lugng cefalexin co
trong nudc thai va lan tryén trong méi truong
lam anh hudng dén stc khoe con ngudi [3] .

Dugc dién Anh (BP2015), Duoc Dién
M§ (United States Pharmacopeia 36) [4], [5]
chi dua ra quy trinh phan tich cefalexin trong
dugc pham (san pham thudc) bang phuong
phép sic ky 16ng hiéu ning cao (HPLC) véi
dau do tir ngoai (UV). Song, ndng do
cefalexin trong nudc thai rat thap, thuong &
muc siéu vét (< ppb hay pg/L) thi phuong
phap trén té ra khong hiéu qua [6], Dé khac
phuc nhuoc diém nay chang toi da tién hanh
nghién ciru xac dinh cefalexin trong nudc
thai bang phuong phap sic ky 1ong siéu hiéu
nang (UPLC-Ultra-Performance  Liquid
Chromatography) voi dau do (detector)
photodiod array tir ngoai (UV-PDA) va dinh
lugng bang phuong phap duong chuan.

2. PHUONG PHAP - THU'C NGHIEM
2.1. Hoéa chit, thudc thir, thiét bi

Hé thdng sic ky long siéu hiéu ning
ACQUITY UPLC (M$) véi ddu do (detector)
PDA UV-VIS, phin mém xu 1y phd
Empower 3, phan mém ACQUITY columns
Calculator cua Waters, cot tich Cortecs C18
(M¥), cot chiét pha ran Oasis HLB cartridges
— Qasis (200 mg, 6 mL).

Mau nudc thai dugc thu gom tir nha
mAy san Xuat cefalexin. Cac hoa chat duoc sir
dung bao gém: Kali  dihydrogen
orthophosphate  (tinh  khiét phan tich),
Na;EDTA (tinh khiét phan tich), Acid formic

(tinh khiét phan tich), Methanol HPLC (tinh
khiét sic ky), Acetonitril HPLC (tinh khiét
sic ky), nude cat 2 1an. Chat chuan Cefalexin
(Vién kiém nghiém TP.Hb Chi Minh).

2.2. Phwong phap thuc nghiém
2.2.1. Ky thugt UPLC

K¥ thuat UPLC sir dung cot tach thudc
hat nho va ap suét hé thong cao dé ting do
nhay, taing d¢ phan giai, giam thoi gian phan
tich. Trong nghién ctru nay st dung cot tach
Cortecs; chat nhdi cot octadeclsilyl silica
(ODS/C18), ky thuat tao hat 13i ran).

2.2.2. Xdc dinh diéu Kién sdc ky

Do cefalexin c6 dic diém ciu tao phan
tr chira nhom carbonxylic, cho nén phan tu
cefalexin phan cuc va tan trong nude. Chung
t6i st dung phuong phép sic ky pha dao
(Reversed Phase/RP) ding dé phan tich
cefalexin da dugc cong bd trong Duogc dién
[4]. Tuy nhién, cac diéu kién sic ky duogc
cong bd chi phu hop cho hé théng HPLC, vi
vay can phai chuyén d6i dé thich hop cho
phuong phap UPLC biang phan mém
ACQUITY columns Calculator cia Hang
Waters - phan mém dung chuyén doi diéu
kién HPLC sang UPLC.

2.2.3. Quy trinh phdn tich

Ldy mau: Mau nuéc thai duoc lay theo
quy dinh cua Tiéu chuan Viét Nam TCVN
4556:1988: Mau dugc dung trong chai thay
tinh sach, kin, tranh sang va dugc bao quan &
nhiét do 4°C trude khi phan tich (khong qua
24 gid ké tir khi ldy mau);

Day dung dich cefalexin chuan: Hoa
tan cefalexin chuan trong nudc cat va pha
lodng bang nuéc cat dé duoc diy ndng do
dung dich chuan tir 4 pg/L- dén 60 pg/L.

Mdu trang (blank) hay mdu nén: La
mau nudc cat, xir Iy va phan tich tuong tu
V6i mau nuéc thai.
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Chiét pha rdn (SPE): Hoat hoa cot chiét
pha ran Oasis HLB cartridges lan luot bang 4
mL methanol va 4 ml nudc cét, tbe do nap
dung dich qua cot khong quéa 3 mL/phut. [7].

Xur ly mau: Mau thir va chuén duoc loc
qua mang loc 0,45 um va tién hanh xur 1y va
phan tich theo nhu quy trinh & hinh 1.

Mau thur

(500ml)

Thém 10 mL dung dich
Na,EDTA 5%, diéu chinh
dén pH khoang 3,0 - 3,5 bang
dung dich acid formic 5M

<
€

A 4

Dung dich da
axit hoa

\4

Chiét pha rin

(SPE)

L4y 40 ml dung dich loc nap
qua cot chiét cot chiét Oasis
< HLB cartridges, rua cot
bang 2x2 mL nudc cét, giai
hip bang 2x2 mL methanol

v

Dich chiét

2.3. Kiém soat chat lwong cia phuwong
phap [8]

Chit luong cua phwong phap phan tich
duoc danh gia bang tinh dic hiéu, do lap lai,
d6 dung (bang cach phan tich mau thém
chuan — spiked sample), khoang tuyén tinh,
gidi han phat hién va gigi han dinh lugng.
Céc s6 liéu thi nghiém duogc xur Iy bang phan
mém Excel 2010 dé xac dinh gia trj trung
binh, d6 léch, thiét lap duong tuyén tinh, hé
s6 tuong quan.

3.  KET QUA VA THAO LUAN
3.1. Xdc dinh diéu kign UPLC

Dua trén diéu kién sic ky HPLC da
dugc cong bd trong Duoc dién, bang phan
ACQUITY UPLC columns Calculator
chuyén dé doi diéu kién thich hop cho hé
théng UPLC, két qua duoc mo ta & bang 2.
Bdng 2. Két qua chuyén doi diéu kién HPLC

sang diéu kién UPLC

Cb dich chiét bang dong khi
N, & nhiét d6 phong dén thé
tich <0,5 mL. Binh muc
bang nudc cat dén 4 ml

A

\4

Dung dich thu  —» Phan tich UPLC

Hinh 1. Quy trinh xir I mdu va phdn tich
cefalexin trong nuoc thdi
2.2.4. Tinh todn két qud
Duya vao phuong trinh hdi quy tuyén tinh
dang y = ax + b dé tinh ndng do cephalexin co
trong nudc thai C (ug/L) theo cong thuc:

Y —-b

C= (1)

a

Trong d0, y; tin hiéu do (dién tich
dinh/peak) cua cefalexin chuan, x (ug/L);
nong do Cefalexin chuén, a; hé s goc, b;
doan cdt trén truc tung. Y; tin hiéu do cua
mau nudc thai.

Théne sé Hé thong Hé théng
ONESO 1 HPLC-UV | UPLC/UV-PDA
Xterra : pha dao | Cortecs: pha dao
Cot phan | vai chat nhoi véi chat nhoi
tach C18;46 mmx | C18; 4,6 mm x
250 mm,5um). 100 mm,2,7um)
Thé tich
tiém mau 20 pl 10 ul
Methanol — Methanol-
Acetonitril -Kali | Acetonitril-Kali
A dihydrogen dihydrogen
Pha dong orthophosphate | orthophosphate
13,6 g/L-Nudc 13,6 g/L-Nudc
cat (2:5:10:83) cat (2:5:10:83)
Luu
lwong 1,5 mL/phut 0,3 mL/phut
dong

3.2. Khao sat diéu kién do

biéu kién do duoc khao sat béng cach
phan tich sic ky mau tring, cephalexin chuan
bang dau do diod array tir ngoai doéng thoi 3
thong sd; thoi gian luu dinh (RT), budc song
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tir 200-400 nm Véi cac diéu kién UPLC da
dugc néu & bang 1. Két qua khao sat cho
thdy phé hap thu phan tir (UV) caa cephalexin
chuin c6 mot dinh cyc dai hdp thu ¢ budc
song (1) 264 nm (hinh 2) va miu tring khong

¢6 dinh hap thu trang véi cuc dai hap thu
chuan. Vi vay, budc song duoc chon dé do 1a
264 nm, Budc song nay khac véi thong bao
trong phuong phap Dugc dién (254 nm) [4].

2.351 Peak 2

0.30]

0.25-|

0.20-]

2 150 264.0

0.10-]

0.05-|

0.00

2000 24000 26000 26000 30000 32000 34000 36000 38000
nm
Hinh 2. Pho UV cua cefalexin chudn

3.3. Kiém soat chit lwong phwong phap 4 2,365 208295 1,28
3.3.1. Tinh ddc hiéu va dg on dinh hé théng 5 2,353 209561 1,26
Tinh dac hiéu cta phuong phap phan 6 2,342 203187 1,28
tich duoc danh gia bang su anh huong nén | Xrs | 2,354 205535 1,28
mau 1én chat can phan tich-cefalexin. Két RSD 0,5% 1,4% 1,1%

qua cho thdy mau trang (nén maiu) khéng co
dinh ¢ thoi gian luu twong ng vai thoi gian
luu cefalexin (2,353 phat). Nhu vay, phuong
phap phan tich dat tinh dac higu.

Do 6n dinh hé théng duoc thyc hién
bang cach tiém 13p lai 6 1an dung dich chuan
vao hé thong UPLC, két qua ¢ bang 3.

Bdng 3. Két qud xdc dinh dg 6n dinh hé thong

Thoi gian | Dién tich peak | Heg sb d6i
T , . ,
luu (phut) (LAu.min) xung (T)
1 2,345 206257 1,29
2 2,367 202990 1,30
3 2,347 202922 1,27

Két qua ¢ bang 3 cho thdy, diéu kién
sic ky dat do on dinh hé thong; RSD dbi voi
thoi gian luu, dién tich dinh déu < 2%, hé sb
dbi xtmg <1,5;

3.3.2.Khodng tuyén tinh

Pha cac dung dich chuan cefalexin co
nong do x trong khoang tir 4 pug/L- dén 60
ng/L. Tién hanh phan tich sic ky theo quy
trinh & hinh 1, thu duoc dudng hdi quy tuyén
tinh ¢ hinh 3.

Két qua cho thiy trong khoang ndng do
cefalexin 4,0 — 60,0 pg/L, gitra tin hiéu do
(y) va ndng do (x) c6 twong quan tuyén tinh
tét véi R® > 0,99.
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Hinh 3. BDuong hoi quy tuyén tinh (phuong trinh dwong chuén):
y = 2825,3x véi R* = 0,9997.

3.3.3.9¢ lap lgi

Pé xac dinh do lap lai cua phuong
phap phan tich UPLC/UV-PAD, tién hanh
phan tich 1ap lai 6 lan (n = 6) trén mau thuc
t¢ (miu nudc thai), xac dinh nong do
cefalexin (C) theo cong thirc (1), rdi tinh do
léch chuan twong ddi (RSD). Két qua & bang
4 cho thiay phuong phap c6 do lap lai tot
(RSD < %RSD yéu cau).

Bdng 4. Két qud xdc dinh do 1ap lai cua
phuwong phap phan tich

3.3.4.D¢ dung

b¢ ding cta phuong phap phan tich
duogc danh gia qua do thu hoi (Recovery/Rev)
khi phan tich mau thém chuan; vai Cy 12 ndng
do cefalexin trong mau nudéc thai; C; 1a nong
do cefalexin chuan thém vao mau; C, 1a ndng
dd cefalexin xac dinh dugc trong mau da thém
chudn. Két qua xac dinh d6 dung cua phuong
phap phan tich cefalexin dugc néu & bang 5

Bdng 5. Két qud xdc dinh dé ding cua
phuwong phap phan tich cefalexin

TT C (ug/L) Théng s théng ké
1 5,2
Crs 5,4 ng/L
2 6.1 8 5,4 ng/
RSD: 7,0 %
3 55 RSD yéu cau®:
4 5.0 17,5 %
5 53
6 58

(a) Do léch chuan twong dbi tinh theo ham
Horwitz, RSD= 21251 vi C 1a ndng do
chat phén tich dugc biéu dién bang phan
s6 [9].

Thi Co C, C, Rev
nghiém | (ug/L) | (ug/L) | (ug/L) | (%)
1 54 50 9,4 79,5

2 54 5,0 9,9 89,4

3 54 50 9,8 86,8
Trung binh (n=3) 85,2

Theo quy dinh s6 2002/657/EC cua Uy
ban Chau Au (The European Commission)
[10], khi phan tich nhitng ndng do trong mau
¢ 1 ppb — 10 ppb, néu dat dugc do thu hoi tur
70 — 110% la dat yéu cau. Nhu vay, c6 thé
cho rang, phuong phap phan tich dat duoc do
dtng cao khi phan tich cefalexin.
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3.3.5.Gia1 han phdt hién (LOQ) va giéi han
dinh lwong (LOD)

Xéc dinh LOD theo quy tic 3o va dua
vao hoi quy tuyén tinh theo cong thirc (2); Tir
do6 xac dinh LOQ theo (3)

3xs

LOD = 2

a

10xs

LOQ = 3)

a
Trong d6, s do léch chuan cua tin hiéu
y trén duong hdi quy tuyén tinh (con duoc
goi 1a d6 léch chuan du), a 1a hé s goc cua

T (2) va (3), voi s = 11511 va
a = 2825,3, tinh dugc LOD = 1,2 pg/L va
LOQ= 4,0 pug/L. Véi gidi han phat hién do,
phuong phép du nhay dé phan tich nhiing
lwong vét cefalexin trong nudc thai. [11].

4.  KET LUAN

Phuong phap UPLC dau do UV-PDA
xay dung duogc thich hop cho dinh tinh va
dinh lugng cefalexin trong nudc thai vai thoi
gian phan tich nhanh, tiét kiém dung méi.
Chat lugng cua phuong phap da duoc danh
gia dat yéu cau vé tinh dic hiéu, do lap lai,
d6 nhay, tinh tuyén tinh va d¢ ding.

duong hdi quy tuyén tinh & hinh 2.
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