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Study on the Optimum Culture for Growth of Bacillus Subtilis B115 and
the Antibacterial Effect of B115 on Aeromonas *

SHEN Zhi-Hua SHEN Jin-Yu YIN Wen-Lin PAN Xiao-Yi WU Ying-Lei
( Zhejiang Institute of Freshwater Fisheries, Huzhou 313001)

Abstract: The essential medium of B115 composed of 1% tryplone, 0. 25% yeast extract and 0. 5% sodium
chloride was determined by using an orthogonal design. The orthogonal design was also employed in testing the
optimum additions. It was composed of 0.1% { NH,),50,, 1.4% K, HPO,, 0.6% KH, PO, and 0. 1%
Na;C¢H;0;. The yield of B115 cultured in optimum medium was compared with the one in essential medium.
Statistic analysis showed that the growth of B115 was most significantly improved by adding K* | NH,' and
Na; CgH5 0, to essential medium. The antibacterial effect of Bacillus subtilis strain B115 on pathogenic Aeromonas
was studied. The results showed different antibacterial effects of Bi15 on different aeromenads. There were obvi-
ous antibacterial effects on BSK-10 and CL990920, while no effect on the growth of TL970424.
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1 #H5AE

1.1 XBKHHE

BN WSS BIS, MATRESE A MBIIRIE, 40P 0
R IER BSK-10, F 8 SRR TLO70424 . WS ¥ BB 7% BT CLO90920,
HALRENEWER T IEE, LREE. THZ-CHEEBRYEE, 721 48 FiT,
L2 SBHX
L2.1 HEFHRAEBUS FHHRBEERENE. HE—RPREEFHER, A5k
HEHWE ODgoff, LATARGHEH: I BANEE, B oD A SHEERERERE, M
W, BBEFFMBAE 0Dy fi7E0. 10 ~0. 70 ja),
1.2.2 SHPMEEFREKENHE: AR Y= (18.76 x0D, -0.73) x BEf:
BUHE
1.2.3 BLIS 853 FIEMEEMENME . PR BSK-10 BE% T 29C , 150r/min, i3
18h i, VALBSESRHUREEE 2 x10°cfu/mL, % 0. lnL %% F LB E4R b, L@,
Ao MWW BI1S 5% ImL F 4T, 8,500r/min, B )5, W EWH. SILEMA
150uL BI1S 3535 B4, F 29CHiF: 20h, MRIMRHEK/), |
1.2.4 B11S SR ARG 003t : SHEREERBRMBEE LS. B2, NGl
HERSEPMR= K EaAERRITE, meEsEa A,
L2.5 BUSERERMRGEE RN RAERRIHEERRME RSN ARR
AKEH K" NH TR =8, BEsRBngEsa"” ., LERREmEd S 55
BFREXM AR, WS pH W,
1.2.6 BII5 MERRHSARBEMNERERRLE: 29RO EH BLIS BE% T
LB 535 29°C, 150r/min 3557 18h, MBREREHBERFE 2 x10° cfu/mL, B0, 1mL
WAT V4R, B0 10pL BI1S B, T 29°CHE# 24h, WESDEE A /h.
L2.7 RGHFERY BUS BRI ARENM, REER. B LB BARE
BLLS AESE R R R 10°cfu/mL, BOREREE 10°, 10°H1 10%cfu/mL, %8 2mL &
&, 150r/min, 29°CHESE, FHFRBOREF BIIS QYLiEESrERT M, 4 9]F 6h Fl 24h BORE
Ko, R OR300 R, B 10l FE 0T BCB #0 SA BFEMEERY, F2oCk
F*, 24h SR EER.

2 #R5ihe

2.1 HEFRAESFERREN OD 17 #L%

WHRIEE S OD LR H, 8% Y = (7.3086X +0.0486) xD, R =
0.9941, Hf: Y—HIEWRE, X—O0D M (FETEO. 10 ~0.70) , D—HELEN,
2.2 Bl15 gutkibizs
2.2.1 BESFEAMBART BUS £ RMBME. hkl L, BHEEERRATWEL
WEEBEERER, SERENBREARTERES, KM EEE, B2l 18.3,
Mixf pH A EIE TR, RESFDIH0.2 0.5, BEEHARAEXEFRERS
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WOBHHER, BAVHREIEERE, BEKF (0.25%) 48R iggix
FAR, FAFHAMAEEESEK, WHEEN 19 2om, HRBEEXT]2 Snn
L Smm, =KFAF pH EME, HRER 0.2, MKAKEH NaCl (0.5%) HBEHEF. &
ACERT BLS Btk ke, #E% 12.2, {83 pH KW, MiPEEHEROAL, Bm
BATHEGE (1%) FHTFBIS /K, BARRELEERE TECRAIEEE
pH B, PHEKVHEGEEARRERE oD BEMNER, SERFEXES, B
EMEBERUSESER LRSS, WHBEREN 3 San, FMEERKEN
BEEBA/DN 18 4mm, W 1% 4 0. 5% H55/0 3. Smm # 2. 8mm,
GEMEEAREATFRENLEEERE=RA, A4 BIIS MRS

WA BBk 1%, B8F0.25%, WM 0.5%,
F1 BREEREMDHEFRITE BIS £ KOBR

-8 -

ae MEQKE NEE Natl HEw ) WHE i
(%) (%) (%} (%) (CFU/mL}  {mm)
1 2.0 L0 Lo 10 45 6% 22.3 6.1
z 2.0 0. 50 0.75 0.5 47,87 20.7 7.0
3 2.0 .25 050 0 61.02 15.0 8.4
4 Lo i.00 0.75 n 48,20 2.8 8.5
5 1.0 0. 50 0.50 1.0 41,84 20.5 6.0
L0 0.25 100 0.5 41,07 21.0 7.0
7 0.5 1.00 0. 50 0.5 47.98 2.9 7.0
8 0.5 0.50 1.00 0 27.59% 16.5 2.4
9 0.5 0.25 0.75 1.0 23.97 23.0 5.6
KEIL 515 47.3 w1 w2
BE (x100  KF¥2 43.7 39.1 40.0 45.6
CFU/mL} AFE3 33.2 420 50. 3 456
Bx 18.3 8.2 12.2 8.4
—m]__ o ._}k:{], 'Y 247 19.9 219
o AF-2 20.8 19.2 215 21.2
& *HE 3 0.5 2.7 20,4 18.4
() i 0.5 25 1.6 3.5
KFE 1 7.1 7.2 1.1 39
KE2 7.2 7.1 7.0 7.0
pH
HKE3 7.0 7.0 7.1 8.4
ez 0.2 0.2 0.1 2.5

2.2.2 BIARRAENH, K AFBEBEZS B 4 KMKEW: BE2 AW, A
BMAAEME, K ' BlIs A RAFHEA, UPSKEX K EnEERAHTRE
B, mAENENREMANT B MAeK, HERB®RER20.3, 2HE5, 8
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F=8.972>F, =5.143, XK' ARAKERZEFEE; NH HFER=M=1KEK
EMBZEXHEER, HHLMERERPRERETHABEEKRE, =AKE8EM
BZREIEAESR, BEMNA 6.1 4.2, W BILS 5k LEWEEA/NE, NH fify
BREM=TKEZEMERAR, BELFH 1105, 45 LUHEACEREKFEH
RN ER R, K =K FEZRINERMEA, BREH2.0, K FHNHBERLAR
KFK, RAPEKEH K FF EFNEEEARTEEE, A BLS EHRRE pH
&, NH; FFrER =gt B115 S5ri a9 pH A TEW, HERO.1, K Rabihpyik
BEXH RN pH MR, REN L3, PEKREN K EiE - CRE AR
R pH BEMER, LURREN K" vl HEETRBRER, S4=HE
=EX BLIS . WEEEE pH MER, HE=HE5MBENEKAENH:

(NH,),80,0.1% , (K,HPO, + KH,PO,) (1.4 +0.6)% , ¥ER=410.1%.

£2 BWAEKENH | K @R =Hz BIS £ KEM

(NH,},30, (KHPO,+ #gm—@ MR (x e

a3 (%)  KHPO,) (%) (%)  10°CFU/mL)  (mm) pH

1 0.4 28+1.2 0.2 27.48 17.0 6.7

2 0.4 1.4+0.6 0.1 56. 53 17.0 7.2

3 0.4 0.7+0.3 0.05 51.05 18.6 8.0

4 0.2 2.8+1.2 0.1 4348 17.3 6.7

5 0.2 1.4 +0.6 0.05 50.17 16.7 7.2

6 0.2 0.7 +0.3 0.2 49,95 20.0 8.0

7 0.1 28+1.2 0.05 38.11 18. 1 6.7

8 0.1 1.4+0.6 0.2 63. 22 18.3 7.5

9 0.1 0.7 +0.3 0.1 51.82 19,4 8.0
= 45.0 36. 4 46.9
R EY 47.9 56.7 50. 6

( x10?
fo/ml) & 51.1 51.6 46. 4
R 6.1 20.3 4.2
-1 17.5 17.4 18.4
EUg: <] H 18.0 17.3 17.9
(mm) & 18.6 19.3 17.9
R 1.1 2.0 0.5
= 7.3 6.7 7.4
g 7.3 73 7.3
pH

Vi3 7.4 8.0 7.3
R 0.1 1.3 0.1

2.2.3 NH;, K’ TR = =R ESNA G BLIS £ RPN X3 MR, &
B E A NH, | K™ AIFPEERR = 84/5, BI1S 8 24h 53005, M@ ~&H (56.34
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+0.88) x10°cfwmL, TIXREEFRRMHET TR (39.92 £0.84) x10°%cfuw/mL, 4
EHHBE  RB, 131225435 >t 000 =3- 169, BHRKBAME~BHEBES
FAEA, BN -HEHFWRRAER EFOMEEX 18.0 1 0.64, B Tr MAM
18.5+1.03, LHiRER; HKRAMNpHHENT.2, HERXNMAS S K, 52.3.2 3%
BERPERMEPEE K ERRARFEAR pH SR ERNG R 8.

T R R AP & H ARG ARKEX B11S £ KEMA bk, BEEHER
BH0.25% Mm@ R 0.5% BE, NaCl{EFE%0.5% b= ]inE T 0.75%
1%, AMBET BIIS EatIEFE PREGE M NaCl O B30 LB R P —
o, KABRETEMERERE, BL T ALENRD; MARMBREIRMERTLR
THRET . BMEREREREESR, SN0 5% HHSaBH S IMESEdE~ 8
—B, 12 MERRHRETHE~E, ERNENBETRREA BUSERLE
WL TETE. TLHA VR N4 A BB T RS I B11S PR ™= 4 B e a it e
iatE, FENEZRESEREDNRMO. 5% HHEWAFREENFRE pH ENER, Hik,
EAFRAATFHERT, 0. 5% SR e A WA M FUENEAT,
HE3E BLIS 155 RIEMPIE SN, XM T BIS MEVMANHIRES - &8 X, ERs
FEEBTRM NH, | K WirEs =8, B11S MP-RIIN T 42 4% , 3} B115 {R{L3% 309
B9, BT A, BE T HREREENTR,

£3 NI, . K'RERB=-A=NERRAAH BIIS £ KMEM

W]/ (110 cfuwmL) WA (mm) pH
o EX | pe kil €| *HE HERH bog bl

1 57.63 39.64 19.8 20.0 7.2 8.5
-2 56. 28 3. 39 7.3 i7.8 1.2 85
3 57.51 38 41 18. 1 20.1 7.2 8.3

4 55.04 41.49 17.5 17.9 7.2 85

5 55.04 4087 1.9 1.9 7.2 8.5

6 56.52 39.70 17.3 1.3 7.2 8.5
714 $6.34£0.88  30.92:0.84 18.0:0.64 18.5:1.03 7.2 8.5

2.3 BlIS WHBHERINEIR

B115 %t 3 PN A EBCR O IR RE £EW, BLIS Xf BSK-10 H CI990920 &
Ms{ER, Bt BSK-10 #93 d 1B RE X T C1990920, {E3% TL970424 LIMEEE ., HFibt
£57 B115 5 BSK-10 71 C1990920 R A HEMRAFHERK.

miE 48[ i, B115 5 BSK-10 iB-& K5 3as, BSK-10 f¥Iia W 5 B11S — 852k
5,000 cfu/mL B, BSK-10 4 £ 2 B115 i), 24h BsEre4d BSK-10 (& B S
BSK-10 #fi3% FEdk BF — 8, BSK-10 {5k AT % B115 64 1710 §1 1,100 &1, 6h BfiH3ss
REW: BSK-10 {4 KA AZ BIS B980e, HE 24h B AKDH BSK-10 (KK
8% 100cfu/mL) , 88 B115 A, {KHE A BSK-10 HA A B MR KIERH, M Bl1S
ERAEE, AMEELN BSK-10 Xf B115 4 K BEFWHIEM, 24h 5f B11S FIEREMAE
JxtEE 171,200, B, {3 B A BSK-10 3 B115 4 KA T M.,
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&4 AW, B115 XA CL990920 EA A BHMHIEH, B 6h HED
RIHK, PEKEH CLII0I20 TE 6h i H 3% 5B 4 5 AXTHEH 1/S #1112, F 24h
R % 17600 1 13005 BULS R3S A9 C1990920 £ H B A3 K HEA], 6h Fl 24h
BEAAR L C1990920 MYFEAE, AT W S000 ofu/ml. #) B115 % S0cfu/mL &Y CLI90920 B A
ARER; W CL990920 X B11S M4 KEAKEN, 3 /MK CLI%920 5 B115 &

BEBAZEULE, BISHEESHBELBEREER,
F 4 BL1S 3 BSK-10 1 CL99092 (o0 . MR

B3 BSK-10
M B115 BSK-10 Bi15 BSK-10 R115 BSK-10  Bl1s s

G . oy
Oh x efu/mL 5000 5000 5000 50 5000 50 5000 S000
6h % 10%cfu/mL 1.5 85 1 1. 25 8.5 0.2 9.5 20
24h  x10fcfurml DO 75 8.5 <10 16 <10+ 12 72

24h RSN 200 L5xI0® L7x10° <0.2  3.2x10° <2 2.4x%10° 1,44 x10°

P - C1990920

MERE BlI5 (1990920  BLIS  Cl990920  BI15  Cl990920 B115 # %

i (] FTEE" "
Oh x cfu/mL 5000 5000 5000 500 5000 50 5000 5000
6h x 10° cfu/ mL 11 2.5 10.5 0.5 8.5 <107* 10 25
24h  x10%cfu/mL 8 0.3 0 L0158 8.5 <10%" 11.5 90

24h WK L6x10°  6x10° 1.4x10° 3 x10° .7 xIF <2 2.3x10° 1.8 x10°

* BB E{EY 100ch/mL, * * BSK-10 #1 CLI90920 A7 R A BT RATEEE 4 5, 000chu/mL 81, FEIAERLEBEN,

FIGEREE Ry 50 ~ 5000cfu/ml ) BSK-10 2 CL990920 @ik, & Mh BHEFRIER

SAMETZ A TARIETE R, eI, R, & S5 LM FEmER RIF,
BB HENRNAEHMNTESRT . B SERNSERERSCRENERE
7R, BUIS %ot 38 40 8 Wil 5E A5 I B BSK-10 DL K 1) 48 S 00 R B SRR B CL990920 B4
REM, {E BIIS W OBRHEP IS TLOT0424 T EIMEE, HI, 2R
B RS SR B BLIS SR BT IR R ER R A R E R A — R,

2 E LK
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