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Abstract: Objective To optimize the production process of inactivated vaccine of Aeromonas veronii (AV) CAO7 strain.
Methods The fermentation culture process of AV CAOQ7 strain liquid was determined through the optimization of the culture
time (2~ 16 h) , medium (optimized fermentation medium, LB medium and NB medium) and fermentation conditions (in-
oculation amount of 1%, 5%, 10% and 15%; ventilation rate of 2, 4, 6 and 8 L / min and fermentation time of 6, 8, 10
and 12 h). The optimal inactivation process was determined through the comparison of the final concentration of formalde-
hyde solution (0. 10%, 0.20%, 0.30% and 0. 40%) , inactivation temperature (28 and 37 °C) and inactivation time (24,
48 and 72 h). The large-scale production process of inactivated vaccine of AV CAQ7 strain in 500 L fermentor was estab-
lished and the prepared vaccines were tested for safety and immunogenicity. Results The optimal inoculation amount of AV
CAOQ7 strain was 5%, ventilation rate was 4 L / min and culture time was 10 ~ 12 h. The optimal inactivation condition was
adding formaldehyde solution with final concentration of 0. 30% incubating at 37 “C for 24 h. The number of viable bacteria
in the fermentation broth of AV CAQ7 strain prepared in 500 L fermentor was more than 8 X 10° CFU / mL. All crucian carps
immunized with the inactivated vaccine by abdomen survived. After challenge, the relative immune protection rate was more
than 90%. Conclusion AV CAOQ7 strain inactivated vaccine prepared by optimized production process showed good safety
and immunogenicity.
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1.5.1 Fh-FsEFRA AR 2 BUARFE AV CAOT tk
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Fig. 1 Growth curve of AV CAQ7 strain liquid
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2.1.3.2 X H#E 2.4.6.8 L/ miniliS i AV CAO7
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R TR TR ) T TR B0 ) 4. 4 % 10°.7. 1 x 10°.8. 8 X 10°,
8.5 % 10°CFU / mL, 10 h ik K, 10 ~ 12 h & Fa &,
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K. W1, RUIFHZMRE 0. 30% 1) AR
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Tab. 1 Inactivation effects of AV CAO7 strain liquid at various

conditions
HEECC) éﬁiﬁg) :Mi?ﬂ 1% 2k 3K
28 0.10 24 + + +
48 + + +
72 + + +
0.20 24 + + +
48 + + +
72 + + +
0.30 24 + + +
48 - + -
72 - - -
0.40 24 - - -
48 - - -
72 - - -
37 0.10 24 + + +
48 + + +
72 + + +
0.20 24 + + +
48 + + +
72 + + +
0.30 24 - - -
48 - - -
72 - - -
0.40 24 - - -
48 - - -
72 - - -

T+ OR AR KIR e 4 AR s —BORKIESE e, ORI

2.2 AVCAO7TH R ERE G MR AE T L E S
AV CAO7 Bk T Fh 1 F1 2 GRS 52 29 10 h i, BT
Ago IR KAA, 10~12 h BP0 F2, LR 2. #fiE AV
CAO7 ¥R Fe FE RS FRBF 0] 24 10~12 ho AV CAO7 #R7E
50 LAHF-HEF1 500 L& BEGESSF% 12 h B, 3% TR 55040 5]
K6 x 10°F18 X 10°CFU / mL L) |, W3 3. AV CAO7
PR T 58 4 K , B SR BB R SR AL TRV K
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2 50 LAFERN 500 L & RERE AV CAOT BREEFR MY Ageo
Tab. 2 Ay, of AV CAO7 strain culture medium in 50 L seed tank

and 500 L fermenter

KEFRhE KiFRmta (h) it 24l 34k
50 L #h-¥- 2 1.55 1.86 2.32
4 4.36 4.56 4.16

6 5.56 5.46 5.33

8 6. 60 6.74 6. 64

10 7.51 7.68 7. 86

12 7.44 7.63 7.80

500 L & el 2 3.56 3.45 3.36
4 5.88 5.54 5.16

6 7.78 7.28 6. 74

8 8. 87 8. 68 8. 12

10 9.20 9.16 8.94

12 8.94 9.12 8.63

F 3 AV CAO7 50 LFHFHEFI 500 L K& B RERS SR 16 T 1
$( x 10° CFU / mL)

Tab. 3 Viable bacteria count of AV CA0Q7 strain culture medium
in 50 L seed tank and 500 L fermenter ( x 10° CFU / mL)

e 14t 241t 341t
50 LAHF-ifE 6.50 6.90 7.15
500 L % Fi i 8.72 8.94 9.07
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BTG BB =, 18 A AT B A e 9 . RS
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P 2 L FE G 1 R R pH B AR R
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28 °C, 3L HE 180 L/ min 2541, 200 r / min & 1
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3P R TSI, R T 2R o TR R BRI
PUARAL K L R v, 52 6 T TR VR AR AR S, e i 2
SN BRI , 18 R e 2P Wy 5 e SE ] 4

UL Ak 2 KT A H EE L B-TN N TR (B -propio-
lactone, BPL) \N- Z it 2, J@ I % (N - acetylethylenei-
mine, AEI) | —. .} W% (binaryethyleneimine , BEI) |
EL R F 75 W H WK (polyhexamethylence guaidine hy-
drochloride and phosphate, PHMG ) %5 , H: v B i J2& fie
gt BV S5 iz A7 K6 ) . F B KT ROR %2
R FR) A JBE L I I TR] | 2R3 TR A5 PR R S
W LU VR B2 T I 1] S RV T 3K 3 460 )58 X
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LA BN ESIVE DS R P DA 3 (|
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A& R R, R U E 0. 30% 1 W I T T
37 “CRE 24 h RIAT 58 42 K3
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Jei P Y P 2 A0 T R DT EL e, PN E AR T
A5 TEHET, AR WA B KT S W A R 4
PEo AR IR 25 2R, i A A4 I 5 i 0 il £ H.
A G DR AP ROR A X B S AR A 35 90%
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