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B OB ALK TEARAENE BOK - 10 By HAGE &0, S RAW . HH#E. HidsrBSK-10
BHEEORARMEA; EHANE T T, HPO, > F .Ca® ' L (NH,),S0; Mg" " . Zn?" \Mn®" 2F BSK - 10
ERARFRBAEN, A CE" . CF MARLLMHER; NayHPO, 5 EFEFRIAEZ LR, P,
Mg .Zn’' Mn?' $9482 K4E R £ Na,HPO, $94 £ 0 R FH A R, % (NH,),80, . Mn** & Na;HPO,
BARMAREBNHNER, HHBTFRAREN AL R LR T ARA TR ML, BSK-10 #9E %2

AR AN, FRARATBSK - 10 hAs s kAR AH Fa00TH 78, 2L 30C A EA,

S KA LR E BSK - 10 #h; KAk £ %
PESH#S. 9171 SCEEERIDE. A

£ BOR A R K SR ( Aeromonas hydrophi-
o) G| R K 0 40 B P AR (R BR B R M B 9)
2 80 FEUS B B PR BB IRAT B 53, fE
EHE B WL HAE ERFEAKKHK
FrlbH, R EANTRERMUREXKEE
KX, WWEET, &30 FREZE 90 FR4),
SHEGFERPRT S A KR 30~-40 7
t, ME 15~ 20 12528, ZEELRIF L, ¥Rk,
RS E R TR, HUESE. 0. W SR
MR SN EERE. AR,  HPEE
BT T BB R K S A B K B,
TEHEHE A, BOS T HIFREUIRE S, HrE
KEEREENREAFEESREN K, AEH
SHERME. T RS EAERY KRR
FERUE, AT BRSO RE, Fo0k
7RSS BRRBRAERFGENTR. BEFE
BEL (=T EHANE, BERE I bt
PR MR AR SR

WA B #5:2000 - 11 - 20
E2TE O EEBGEMHE (96-005-03-02)
RN 8 20963-), B, HITA RMAER, AFR=REDR

.

H.

1 #EFE

1.1 SR

WK S P AR BSK - 10, TPS - 30.] -1
ME 06 -1 F 1990 ~1996 FHE HEF &Ff, H
d, TPS~30 /& 0:9 MiFM, HAR oS MER., %
BISER B RH NS MEEaiBHARE
F1( Azocasein) 4 Sigma 7= &, H A5 M8 55 ¥ 8l
BN,
1.2 EWAHE
1.2.1 BEFEZMHET EEBEEAERA
%, Rl R BAK 10 g, W 5 g NaCl 5 g, K
Z1L#pHAT7.0~7.2. RRIEZEES, &
HERFHERMHER, URE(R)RTEH T
P EmAER BEHELE N R=-FATHER
2R - K TREZR,
1.2.2 EEEREFEPUE ABRERALS LN
S ODsgo, 6l B AW T OD 1, IR
Mg, BT AHAMRERE,

X=(18.76Y -0.73) XD

R X - B Y - ODses D - WRAF
¥,
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W E vk, AR R EE ODsgy 2 0. 10~
0.70 Z 8, LUR A E RE,

FEAE S, 4T 9 000 r/min BLJFERE
HRAO B 00 39095 1 3 ), Azocasein R E S
BHIE 77, DL ODy F 7 L i E e B A5,

2 BR

2. EREEURHEKS EMELERAREIR

Rk S P A BSK - 10 #RIE K 3F, T ES
B R EE. NaClL ¢ PHRT X3 MR TBHE
THBERENK 1L, BE LA BARFAFTR
NaCl % BSK - 10 #R I EEE LW B Em, w4
KRR BSK - 10 MAKBEEFN RN, K=
(RY}]155.4,

£ 1 BFEEMAGHEEKSREE BSK - 10 £KHER
Table | Effects of essential broth components on the growth
of A . hydrophila BSK - 10

FHEE % R/
Beef NaCl/ % { % 103CFU ml ™1}

WS EhB/% WREER/%

Mo Peprone  Clucose exiracts Bacteria

1 2 2 1 1 82.53

2 2 1 0.5 0.5 76.62

3 2 o 0.1 ] 33.66

4 1 2 0.5 ] 90. 69

5 1 i 0.1 H 76.81

[ 1 0 1 0.5 36.10

7 0.5 2 0.1 0.5 85.81

8 0.5 1 1 0 #4.97

¢ 0.5 0 0.5 1 36.85
W High 195.8 2620 066 199.2
B Mok 1980 191.7 2042 198.5
K Low  207.6 106.6 196.3 209.3
R - 118 155.4 10.3 -10.8

2.2 EEENEXSPARTARERENEKER

BRI ARSI, BEREER, #2
REEF 24 b BRI EL EAMIE S RENEMN. B
F2 A0, WA AR HAKSBEE RE
0. X BSK - 10.) - 1.% 96— 1 &k, WEH T EF
ER &, Bl B EARnE R waR e, Ex
BHBEBHRMARHE, T TPS-30 %, &E
BHEAAHE, e TEOEMA SR A DHE
. ZEFERNED RTFREE RBEREEHE
R, %A BSK - 10 fE NS RIREE MM AL W
o
2.3 TERMAHT BSK - 10 E£KATRMN

LU RN G AZMEFE, BRREE R, R
BEE HIL. BB BSK - 10 BB HAW.

MBSWHM LW, ERAEI, HRITR, HH
BOHMT R EEMEE, R REE RN
B. AEXRERE, FHETHTEAR BFOEHT
WERAR, MEnEFHFEERNBRETEY
WER), HRBR, WA, HHRNES 5L 0.
5% .1% ARMH(ELTRRS, BLLFEmRIFS
KR MR RACH ) .

2 WEB Rk SR BRR FIE SR E S

Table 2  Effects of glucose on different strains of A. hy-

dropkila

EE MEEED BE/(x10° BARESHN  Bakh

No. of Glucose CFU+ml™'})  Protease Hemolytic
strain supplemented Bacteria act tirer
BSK - 10 + 128.23 0.175% 1:16
BSK - 10 - 87.89 D.208 1:16
I-1 + 115.34 0. 168 1:32
I-1 - 79.18 0.218 1:16
%961 + 127.87 D.165 1:32
F96-1 - 94.81 0.198 1:16
TF5 - 30 + 100. 30 D.022 1:16
TS - 30 - 94.81 0.193 1:32

2.4 FTHEFX BSK - 10 EAI¥IM

LEFRAGHERER, BHRERESR, TN
BTAHBSK-10 EXMEHERLEL, BET
B BSK- 10 A KFEBERHIVENE T A
HPOZ ™. Fe?*. Ca?', (NH,; %,80,. M2 Zn®"
Mn?* F — 2 MR R, T Co?t .Co® " MZEBL AW
BERL, BRI P NapHPO, W EH B T X BSK
- 10 B4EA, NayHPO, S H M FRIFEZ L
L, Fe?* \Mg?* .Zn** fE Na,HPQ, FIERT R H R H
B{R R, WX NayHPO, 2R EAAH
B (NH,),80,.Mn*" #E No, HPOQ, TEEEAH G B #0
HUHE R, T AN Na, HPO, W RBIEA KR Ca% '
Cu®* .Co’ " WITERARSE NayHPO, B,
2.5 BSK- 10 £Kzh&

UARMY R EREGIERE, BRIREE
F, FEREEE AR FEBFEEF BSK - 10 B
KUE 1. AB AL BEEFRRBMERESRN
BUEAFRE TH BSK - 10 K 2%, (A1 7
R, BSK — 10 F A FHRE T2 8 AH BT
—EEHN LR REFBEE OCEFRY, AR
KB RAET E] 36 ~ 40 h, EREXHEAE K AR R B
BE; RATEERRHEFAZ YRR, 25C w4
o RIBGIRE K, 35T X B 0 S B 00 Bl ) B
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&, BRI AGTER, C A EERAS . XRER
HWHBHEERNG +0. 1 mol/L Na,HPO, 3 fif
HEENCHEFETBSK-10 MEKY 5%

EXBEED, DM BEAS + 0.1 mol/L NayHPO,
$H AR, BEPHR T A 380 X 10° CFU/ml, IL4H,
B B SR M AR I P R S E R

B, RIEFETR AR BSK- 10 WER, AE  FEAcmEEER).,

%3 BSK- 10 FEA F R NG 4 4 £ 4K S RS ool 4 o oR

. Table 3 Growth and extracellar production of BSK — 10 with different suppl ted comp 1s
®5 i Hi/  WEE/%  ®Wilk/(x10°CFU-ml ™) EoM T k-4
No. Glucose Glycerine (NH, 1,80, PBacteria 0D 40 Protease Hemalytic titer
| 1 1 0.1 187.93 0.63 1:8
2 t 0.05 .05 165.41 0.60 1:8
3 1 0 0 165.41 0.66 1:16
4 0.5 1 0.05 247.95 0.61 1:16
5 0.5 0.05 0 184.17 0.68 1:16
6 0.5 0 0.1 129.40 0.70 1:16
7 0 1 0 12977 D.66 1:16
8 0 0.05 0.1 13L.65 0.62 1:16
9 [ 0 0.05 H2.88 0.67 1:16
# High 518.8 565.7 449.0
F Medium 561.3 481.2 496.2
& Low 344.3 377.7 479.4
R 216.7 188 16.8

» BARMIERAHELER, The smount of bacteria shows significant difference berween different groups.

*4 EWETFI BSK - 10 E€HEM
Table 4 Effects of inorganic ions on the growth of BSK — 10

IR Na; HPOL{( 1) AH NayHPO,( 1T )

ik o g I+1

Inorganic salt Dose added Na; HPCy, supplemented No NayHPO), supplemented
+* . + — + -

Na;HPO, 0.01 mel/L - - - - 1722.5 1 08D. 6
(NH,},50, 0.05% 511.97 568.63 987.32 735.19 1499.3 1303.8
MgS0, 0.1¢g/L 610.65 469.95 860.51 862.00 1471.2 1332.0
Calls 0.02 g/L. 564.65 516.10 941.90 TRO.97 1 506.0 12971
FeSC, 0.039 7 g/L. 793.50 286.87 908.90 813.61 1702.6 1100.5
ZnS0, 3.62 mg/L. 366.00 514.60 914.15 808, 36 1 480.2 1322.9
Colly 0.15 mg/L 517.23 563.37 800.85 921.66 1318.1 1485.0
CuSQy 0.15 mg/L 498.84 581.76 881.14 843.37 1 380.0 1423.1
MnS0, 1.5 mg/L 514.60 566.00 914.15 808. 36 1 428.8 1374.4

» + —HIMELNIE With inorgenic salts added. - —AMFEHLE No inorganic salt added.

THERETRA, B, 2y REEKIER
WEFEAR, BSRHARAMELETNTE, HERE
REARRERALFEER. R TRKBRE

3 itig
FHEE B TS 11 2 AT B ATk = R B B A

ERBH T K IRRET RN EXERR,
BEd DOFH TRk SPEREXKIEHE R R
AREA N EZEERE N A, RS THREFHR
R, BXREHERKIAMHEYHENBER, 2
RAWNBEBLE  ROMSTEEAPETERN
AR, SRR b RRE SR A G B R e Ol PR B it
fréeg, mEBri X aE, KERARHRE &
B ARAR, B8 R RSB, B0 EER

W REASE EERY, RAUBRMIEHEE
30T 5, MTHERAERERANERT-BRKR
., B E T35 380 X 10°CFU/ml, £ ¥ FEER 3
el b, BN EMECH =R FRARE
IR,
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% &/ % 10° CFU/ml) Bacteria

10 20 30 40 50 (=]4]
BH{El/h  Time

A:BEE M D Nurrient broth; B, M B E A ¥ Modified nutrient
broth:C: A RIEFE T B AL (30T ) Growth curve in different
broth at 30 ;Cr — 1 FEERBE:Cr - 3. WABEFRPEH(WEHE
0.5%, HM 1%):Cr- 4:Cr=3+0.1 mal/LN2,HPO,

B1 FREERTELHEHFRET BSK - 10 MEKH L
Fig.1 The growth curves of BSK — 10 at different tempera-

tures in different broths

EEREKSERFEEARERERSHNAHE
R WEHERERSERYN, AFRER, TR
[F) By 6 7K A LB B R ok, T R A A IR B
FHLRX T TPS - 30, MG RIB M THnE.
EEMHSBEMANHER EREENRER
ESER AXBRF LU, BSENAERE STHNEE
B2 10 ok T AW O SBORE, 0 BSK - 10, FEE A
Fe 4, ¥R i g 48 B (5 3 0 K B9 M S B AR K
MBI EN)., BTHEALANEE EXREE
EEBEMERHES. XRAEN T /TSN
07 i i s 2

AW THLE T X BSK - 10 #9#mgR 4,
HPQ;  Fet* (Ca?* Mg?" . Zn® " \Mn®* Xt BSK — 10
AEFBERHEM Tl CH" MBI LM
e, TH, S8#ETFOEFER N LEAR, 5%
BT A NapHPO, B5iM 5% % BSK - 10 $8H 2K
B #E A, Fe?'. MgN\ " MRBREKERAE
No,HPO, M F &AW R A B /R A B B, W
(NH,);50, . Mn? " 1 Nay HPO, % TE B 47 2 5440
fERL, Wi A0 NagHPO, MIRBEERKIER. BT
Na;HPO,, Rt B FRIL B AR UM EXR, &
S FRERHAERE FREMNE D
RHEEMEMAE, FMAMTFESFREENERER
KEM M TTHRSBARETEERESFE DA
BB, BET BARFKE M RRE £ A8, HER
AHEXH,
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The optimum conditions for growth of Aeromonas hydrophila BSK — 10

QIAN Dong, CAO Zheng, SHEN Jin-yu, SHEN Zhi-hua, YIN Wen-lin, WU Ying-lei, ZHANG Nian-ci
{Fish Discase Laboratory, Chinese Academy of Fishery Sciences, Huzhou 313001, China)

Abstract; The Aeromenas hydrophila strain BSK — 10 was isolated from moribund crucian carp with motil

aeromonad septicemia during the outbreaks in south China. An orthogonal design was employed 10 test the opti-

mum condition for the strain growing. The results show that glucose and glycerin can improve the growth of the
strain BSK — 10 significantly and so do HPO,*~, Fe?™, Ca®*, Mg?", Zn?' and Mn®*, but Cut? and Co*'
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show inhabitance to the growth of strain BSK — 10. NayHP(), has cross effects with other ions such as Fe2*,
Mg and Zn®" which have significant enhancement effects on the strain with the existence of Na;HP(Q,, while
(NH,),80, and Mn®* have slight enhancement with the existence of Na;HPQ),. The results also show that the
effects of glucose are different on the growth of Aeromonas strains isolated from different resources of fish. The
growth curve of BSK — 10 was on the basis of 25T, 30T and 35T, showing 30C was the optimum tempera-
ture with the longest logic growth and a maximum coneentration of bacteria of 3.80 X 105CFU/ml.

Key words: Aeromonas hydrophila ; BSK ~ 10; optimum cultures growth
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BT B 2002 4Rk ik

(EARBI)RERFIREFLMRIAPFRHREH, 1971 £ H, KAXK 16T, 64 B, EX5HERER %
R OMRERARARSE. RAENENANELEMNEF A A B RBATLANENNATRER 2L DA §

A EmBHELER BHBR.

(RAGEEI2002 FHRAH BRAS OB, FHENS. 00 T.AE6 M 30.00 T, HFES AEL, HRH2
FTRF R OTELHMEITH, BRRG.38-32, EWH~-TISHCN42- 1138, OFER L HFA2EHIT (N
TITHEFERE). AW AFLEELRHGEE, ATH 2002 FEAR LI REH, BT LEoMs e T
ERALRHE L FHRELGOFUN.

(kA oA RN T

B4 5 ;434000

#.15: (0716)8212277 - 3017
i +# X . (0716)8228212
% RAREEEITE, RO K RERG, AOFELPHABARS S(AHEA A 16 FE. S EHHETH),

+ .'W'Wﬂ%%%w%%%ﬁiﬂﬁ

FATER BT T P TR TN TS 30 P T T A TSP 0-F0- T T TR TA TR TP 555 Tk FA DA T P 0 S5 B SA DA BA DA B B Bl $A S

AT B 2002 5 (L #g Kk = K 240)

(LEAFAFFRRLEAFAFIINUAFHFHR Y IV EGRERIY. FEARSENHTFRE,
EHFASREFENCRERR. TEAS IR AR ANA AEEE KPR RB 5248 B 2 EAR
FRERS B LR E AR EARC Y AR ERFRE TR A AERE FEHM. S50
# AR IHEERD SR EESH HiIFNE,

FHABH A6 F. AARXFET. LN .6.00 T, HEAEHE,1S5N1004 - 7271, B K % —7 B .CN31 -
1613/5. EAMAMR G 4~604, BFRETRE 48220, BETAS NS ITH, AT ES T RERMHITH,

GEEME EAFTHR IS, LBk AFREEY

B D 200090 B A EE. (02165710232 £ 3. (021)65680965
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