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Optimization of the Culture Condition of a Jelly-like Bacillus Strain and Its Potassium-releasing Activity
YE Wei-wei, YANG Xiao-yan, WEI Shan-qiang et al ( Shandong Jinniu Biotechnology Co., Lid., Jinan, Shandong 250000)

Abstract
od] The potassium solubilization amount of Bacillus jelly was determined by flame photometer ;the potassium solubilization function was verified

[ Objective ] To optimize the culture conditions of the jelly-like Bacillus strain and determine its potassium-releasing activity.[ Meth-

by the field test of Chinese cabbage ;the best medium and culture conditions were obtained through the optimization of medium composition and
culture conditions.[ Result] The amount of potassium release of Bacillus jelly measured by flame photometer was 121.3 mg/L, and the potassi-
um release rate was 12.06%. It was applied to the potassium-loving crop Chinese cabbage ,through the field test of Chinese cabbage ,compared
with the KO (blank control) group, the yield of Chinese cabbage increased by 15.5% ; compared with K1 with only potassium sulfate, there
was little difference in yield. Through the optimization of the medium composition and culture conditions, the best medium ratio was obtained
sucrose 1% , yeast extract 0.1% , magnesium sulfate 0.02% , dipotassium hydrogen phosphate 0.05% , the most suitable culture conditions were
temperature 30 °C, pH 7.0, rotation speed 200 r/min, the effective number of viable bacteria reaches 17.5x10° CFU/mL as a result of fer-
mentation, the spore rate was =95%, and the potassium solution rate was increased to 23.02%.[ Conclusion] The Bacillus jelly can decom-

pose the potassium in soil that cannot be directly absorbed by crops into quick-acting potassium forms that can be directly used by crops.
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Table 1 The experimental design of carbon source single factor screen-

ing and content optimization

Sucrose // % Molasses // % Sucrose + starch
0.5 0.5 1.0% RERE+0.5% JERY
1.0 1.0 1.0% M+ 1.0% GE A5y
1.5 2.0

2.0
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Table 2 The experimental design of nitrogen source single factor

screening and content optimization

[EassEay) TR TR+ R A FNE
Yeast extract Soybean Ammonium sulfate + Beef extract
powder // % meal // % yeast extract powder %
0.05 0.5 0.3% Wi iR +0.1% iz Bk =45y 0.05
0.10 1.0 0.6%ERE+0.1%BERFEN  0.10
0.15 1.5 1.0% W ER4EE+0. 1% BEEHZ Ky 0.15
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Table 3 Single-factor experiment design of fermentation conditions

TRLEE #I4h pH B
Temperature // °C Initial pH Rotating speed //1/min
28 6.0 140
30 6.5 160
32 7.0 180
34 7.5 200
37 8.0 220
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Table 4 Factors and levels of orthogonal test

% Factor

xF e BOBERFEINY  CORUMREE  DOBERRA M
Level ACHEHE Yeast extract Mz i Dipotassi
Sucrose [/ %) east extrac agnesium ipotassium
powder// %)  sulfate // %) phosphate // %)
1 0.5 0.05 0.02 0.05
2 1.0 0.10 0.04 0.10
3 1.5 0.15 0.06 0.15
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Table 5 Carbon source screening and content optimization test results

AR B

F5 TR Number of effective TEHTE S
No. Carbon source viable bacteria Spore formation
x10° CFU/mL

1 0.5% RERH 1.9 90%

2 1.0% FEEA 5.6 =95%

3 1.5% FEENE 2.9 35%

4 2.0% FEE 1.5 30%

5 0.5%Fli% 1.37 70%

6 1.0% 4% 2.42 80%

7 2.0% K% 2.60 83%

8 1.0% JEBE+0.5% TEHY 1.51 /i

9 1.0% JERE+1.0% K 1.30 D

x6 TRFERSEMULRBER

Table 6 Nitrogen source screening and content optimization test re-

sults
AHERE UGN
T AR Number of effective &M
No. Nitrogen source viable bacteria Spore
x10* CFU/mL formation
1 0.05% 1= 4y 4.7 90%
2 0.10% P12 49 8.5 =95%
3 0.15%¢ BEB 5.1 95%
4 0.5% 3541 2.1 FIE I,
5 1.0% 54 32 RIEIR
6 1.5% 3541 3.4 KIE I
7 0.3% B 4 +0. 109 IERE R Ay 5.5 90%
8 0.6% Wi R4 +0.10% i B2 43 59 90%
9 1.0% 47 8 +0.10% B 4y 5.1 90%
10 0.05%4 A& 3.6 90%
11 0.10% 48 2.8 92%
12 0.15% 418 2.3 92%
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=g g
w 2E ot HROE KL
;@’: S Test A B C D Number of effective viable
o L‘&)j x 69 No. bacteria// x10* CFU/mL
féf_’ 8 1 1 1 1 1 6.899
o8 2 1 2 2 2 6.233
g3 ¢ 3 1 3 3 3 0.351
g 3 3 .
= 4 2 1 2 3 9.722
) . . . . ) 5 2 2 3 1 11.733
28 30 32 34 36 33 6 5 3 | 2 5985
3% % Temperature || ‘C 7 3 1 3 2 7.156
8 3 2 1 3 10.788
E1 ERENKEEFETEE SRR 9 3 3 2 1 7.089
Fig.1 Effect of temperature on the amount of Bacillus jelly bac- ? éé;i?) 52 ég(g) ggig?) ;izgg
N . . . )
teria K, 25.033 15300 19.240 21.183
o R 13.257  11.523 5340  2.607
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— 8
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e s- N S \ p \ — N
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fif = 200 r/min, B E N 3.3 L/min,30 CHEFE, BEERTK R 72 h,
S5 . VL N Ly S N2 ) e
53 4 12 h B YR PR I A8 BRSO S AR
EE INIRES B L. F 4 AT, R REZE 48 h A RS HEUR
%0 53 70 X 20 5 M L BN B A K, 20 T SO W s 7 W

#4&pl Initial pH

2 %k pH MEFHF AT EEENRM
Fig.2 Effect of initial pH on the amount of Bacillus jelly bacte-
ria
200 v/ minfFEHE T, Wi B, N 9.1x 10° CFU/mL,{H & 7£
200~220 r/min FYFEHCT T B B A A3 T REAER, o it
A ARG R AR 24 ST R A9 i 2 e 3D 200 1/ min,
10

HAGER
Number of effective viable
bacteria I x 108CFU/mL

) . . . ,
140 160 180 200 220

443 Rotating speed /| r/min
B3 Rl RS AT E R R
Fig.3 Effect of rotating speed on the amount of Bacillus jelly

bacteria
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W12 48 h Zed AN — R B A G BB 2R i 2k
FTANEHR I SR A TR 26 1, DK B Tl A2 7755 3K
A 3 KA BE T P I 7 DI P 7 i I 0 57 )28 TR 4 i
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Ao BRI JBE PN TR ) i 40 R O 23.02% , B WAL AL 15 3R A
BiFRARAE IR B E PN A 28T RO 22, i AP U 5
(VAT i) e S T
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S 3= 100 —— %
=l 3
w2EE &
®sS o
wlXx g 60F
B532
s 5E 40
=5 M -
2B 9
=
0 12 24 36 48 60 )
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Fig.4 Fermentation test results of the fermenter
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Table 8 Chinese cabbage field test results

o W RRE BE KR
T Plant height ~ Weight per Corm Plot yield
reatment
cm plant // kg cm kg
K, 37.2 3.41 17.8 478.1
K, 33.6 2.28 16.6 449.4
K, 27.3 2.21 16.1 445.1
K, 26.8 2.08 15.0 413.9

3 itig5E£R
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K, IEASIRIGSS H o B fE I R I 1Ly W 1.0% | J% 13
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Pk FHRE SR 2 H,0, AbFR S 040 1 5 ik , 20 52
TN IRAE ZE A AT TR ) F 0 R R 12.06% , 38 52 Xob HL K% F8 K
RESREAEAARSE TR 2 B 4 B8 D922 AT 174 i 0 3R 412 1 )
23.02% ,H 5235 Jp 25 IS8 4388 1 ZEAUAT I QL21 (Y
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