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Determination of 4 Tetracycline Antibiotics in Water by SPE-UPLC

Fang Xiao Dan, Ke Jian Ming, Chen Zhen He, Li Ye'

(Beijing Municipal Research Institute of Environmental Protection/National Engineering Research Center for Urban
Environmental Pollution Control, Beijing 100037)

Abstract: The determination of 4 tetracycline antibiotics in water by UPLC was investigated in this study. Solid phase extraction
was carried out to concentrate and purify the water samples. HLB cartridge was conditioned with methanol and then equilibrated
with water. The analytes were finally eluted by methanol. Methanol, acetonitrile, and citric acid solution (0.01 mol/L) were
applied in gradient elution in UPLC method. Total running time was only 4.5 minutes. The standard curve of each compound
presented a good linearity (r2 > 0.999). The recoveries of three spiked levels of samples were 56.0%-86.3% (Low), 68.0%-
78.5% (Middle) 73.8%-80.4% (High), respectively. The method detection limits (MDLs) were 0.71, 0.36, 0.47, 0.88 pg/L for
oxytetracycline, tetracycline, chlortetracycline and doxycycline, respectively. The method is simple, quick, and reproductive and
is suitable for high-throughput analysis of tetracycline antibiotics in water samples.
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1
11
1290 Infinity DAD
Elipse Plus C18 RRHD 1.8 um 2.1x50
mm ( Supelco )
1.2
Fisher
>18.2 MQ-cm)
Dr. Ehrenstorfer GmbH
0.1% 1000
mg/L -20
1.3
0.45 um
500 mL
029
HLB (6 mL/500 mg Waters ) 6 mL
6 mL 10 mL/min HLB
6mL
5 6 mL
ImL
1 A 0.01mol/L
B Cc 0.4 mL/min
28 DAD 350 nm 10 pL
1 UPLC
Table 1 Gradient elution program of UPLC
min A % B % C %
0.0 80 10 10
2.5 70 18 12
45 70 18 12
2
2.1
Agilent C18
0.1% 04

l-a
0.01 mol/L
90%
3min
78%
1-b 80%
3.30
1-c
80% 10% 10%
20min ™
4.5
2 UPLC HPLC

Table 2 Comparison of UPLC method developed
with traditional HPLC methods

(mL) (min)
Kromasil 100-5C18
GB/T 22990-2008 (4.6x150mm, 5um) 3.22 14
RIGOL XB C18 6.00 25
(LC-AR-0102019TD)  (4.6x250mm, 5um) :
Elipse Plus C18 RRHD
1.8um  2.1x50mm 0.50 45
2 UPLC
2.2
50, 100, 200, 500, 1000, 2000, 5000 ng/L
1
r? > 0.999 12 1.0 pg/L
1 MDL
MDL = ks < 1
X
k— 3 s— c— ug/
L X—

3
Table 3 Calibration curves, method detection and minimum
quantitative detection limits

X: pg/L r ng/L ug/L
y=0.0342x-0.7034 0.9998 0.71 2.38
y=0.0397x-0.8342 0.9996 0.36 1.20
y=0.0183x-0.0270 0.9999 0.47 1.56
y=0.0293x-0.4030 0.9999 0.88 2.95
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a / b ¢

Figure 1 Chromatograms of 4 tetracycline antibiotics

4 n=3
Table 4 Recoveries of 4 tetracycline antibiotics in water samples (n=3)

/L
1.0 5.0 9.0
RSD RSD RSD
% % % % % %

85.8 15.6 72.9 13.3 73.8 26.4
86.3 19.9 78.5 5.6 80.4 133
72.0 34.1 71.6 7.8 76.2 9.5
56.0 24.1 68.0 8.4 78.8 6.5

3 0.36~
0.88ug/L HPLC-MS 0.10 pg/L
[l 1 kK 10 [126]

(1]

(2

(31

/ /

0.71 0.36

1.20~2.95ug/L

2.3
500 mL
1.0
5.0 9.0 pg/L
1.3

56.0%~86.3%
68.0%~78.5% 73.8%~80.4%
4

r’ > 0.999

56.0%-86.3%
68.0%-78.5% 73.8%-
80.4%

047 088pg/ll  HPLC-MS
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