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Abstract: The aim of this study is to quantify the 146S antigen in foot-and-mouth disease virus (FMDV) inactivated vaccine by
size-exclusion chromatography (SEC). The analysis was performed on a TSKgel G4000SWy, column (7.8 mmx30 cm), with a pH 7.2
buffer salt system as the mobile phase. The flow rate was 0.6 mL/min, the injection volume was 100 pL and the detection wavelength
was 259 nm. The calibration curve was established by using purified inactivated FMDV (serotype O) 146S antigen; 3 batches of vaccine
formulated by inactivated antigen solution were tested to verify the accuracy, reproducibility, specificity and tolerability of the method.
At last 16 batches of vaccine were determined by the SEC method. Results showed a good linearity between peak area and concentration
of 146S antigen in the range between 0.56 and 67.42 pg/mL (R?=0.996, n=10), and the average recovery rate of 146S antigen in the
3 batches of vaccine formulated in lab were 93.6% (RSD=2.7%, n=3), 102.3% (RSD=2.6%, n=3), and 95.5% (RSD=5.1%, n=3). The
method was proved accurate and reliable with good reproducibility (RSD=0.5%, n=6), and applied to determine 16 batches of the
commercial FMDV vaccine. According to the above results, the SEC method is high effective for 146S antigen quantify in the
inactivated FMDV vaccine and would provide strong support for the vaccine quality control.
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Fig. 1 Calibration curve for qualification of inactivated
FMDV 146S antigen (O/Mya98).
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Fig. 2 Chromatograms of pure inactivated FMDV 146S
antigen (O/Mya98).
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Fig. 3 Results of demulsification of vaccines by different
reagents. (A) n-butyl alcohol. (B) n-pentanol. (C) n-hexyl
alcohol. (D) n-heptanol. (E) n-hexane. (F) Chloroform.
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Table 1 Results of reproducibility measurement

No. of Retention time Peak rea Concentration Average concentration RSD (n=6)
injection (min) (mV-min) (ng/mL) (ng/mL) (%)
1 13.61 1 063 447 25.3
2 13.61 1063 149 252
3 13.61 1 060 502 252
4 13.61 1062 882 25.2 252 0
5 13.61 1 052 052 25.0
6 13.61 1 052 090 25.0

F2 RBEENELER
Table 2 Results of accuracy measurement

No. of samples Time point (d) Concentration (ug/mL)  Recovery (%) Average recovery (%) RSD (n=3) (%)

1 7 32.2 96.7 93.6 2.7
32.0 96.1
14 31.0 93.1
30.9 92.7
21 30.3 91.0
30.6 91.9
2 7 23.3 102.6 102.3 2.6
23.3 102.6
14 24.1 106.2
23.5 103.5
21 22.6 99.6
22.6 99.6
3 7 29.4 101.0 95.5 5.1
29.6 101.7
14 27.6 94.8
27.4 94.2
21 26.5 91.1
26.3 90.4
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Fig.4 Chromatograms of vaccines formulated in our lab. (A) Vaccine (Type O). (B) Vaccine (Type A). (C) Vaccine (Type O, Type A).
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Fig. 5 Chromatograms of control samples.

2.6 TH=MHEiRIE

pH
TSKgel G4000SWy pH
2.5-75 4-30 C 146S
pH 7.8 pH
6.9-7.5 146S
pH 7.2-7.4 146S
27 RES
3
0 0 Mya98
A A
0] A

& 010-64807509

100
80 -
60 -
wn
40+ 5
g
T 5 =
0 1 °(°I 1 ' 1 1 1 ]
0 5 10 15 20 25 30
Retention time (min)
BHK-21
700 - ’f‘x
600 - |
500 F |
400 - ’
300 | ‘
200 - /
100 - s
—— s S
0 C 1 ' L 1 1 1 ]
0 5 10 15 20 25 30
Retention time (min)
PRRSV vaccine, inactivated (Strain CH-1a)
( 6
0] A
A B C [
zn=m | xn=m AW=R | EM=R EH=R | EH=R

R ="
]

.

s Bs] @s

6 MEMNRXFENLEE/FKRE
Fig. 6 Antigen test results of vaccines formulated in
lab. (A) Vaccine (Type O). (B) Vaccine (Type A). (C)
Vaccine (Type O, Type A). Note: C means control lines;
T means test lines; S means sample well.
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Fig. 7 Chromatograms of vaccine samples. (A—-D) Manufacturer code. (1-4) Different batches of vaccine.
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Table 3 Detection results of vaccine samples

Manufacturer code No. of vaccine Concentrations (ug/mL) PDsq (The fifty percent of protective dose)

1 11.9 13.59
2 13.6 13.59

A
3 14.5 13.97
4 10.8 13.97
1 8.1 15.59
2 1.7 15.

B 5.59
3 7.9 13.59
4 8.0 13.59
1 3.7 9.00

c 2 3.9 10.81
3 6.6 10.81
4 14.7 13.59
1 6.5 15.59
2 8.3 15.59

D
3 18.4 15.59
4 7.0 10.81
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