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Utilization the Tofu-Residue for Production of the Bacteriocin
| . Cultural Conditions of Bacillus sp. for Amylase

Sun Hee Lee and Myung Suk Lee'
Deot of Microbiology, Pukyong National University, Pusan 608-737, Korea

ABSTRACT - A amylase producing bacteria were isolated from tofu residue and identified as
Bacillus sp. according to the morphological and biochemical properties, which were named Bacil-
lus sp. GM7330 and Bacillus sp. GM7312. The cultural condition for the production of amylase was
showed on 5% tofu residue added 3% glucose and 0.15% yeast extract. And incubated during 72 hrs at 30°C,
Bacillus sp. GM7330 and Bacillus sp. GM7312 were producing amylase of 488 units and 341 units.
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A (B)

Fig. 1. Amylase production Bacillus sp. GM7330(A) and
Bacillus sp. GM7312(B) on YM agar containing 1%
starch.

After incubation during 72hrs at 30°C the plate was
sprinkled with iodine solution.
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Table 1. Biochemical characteristics of the isolates

Bacillus sp. Bacillus sp.
GM7330 GM7312

Gram stain + +
catalase test + +
oxidase test + -

TSI K/A K/A
spore + +
AFB stain - -
Rhamnose -

Characteristics

N-acetylglucosamine +
D-ribose -
Inositol -
Sucrose
Maltose
Itacobate - -
Suberate - -
Malonate - -
Acetate

DL-lactate
L-alanine -
o-ketogluconate - -
Glycogen - +
3-hydroxy benzonate - -
L-serine + -
Mannitol -
D-glucose +
Salicine -

+ + + o+

D-meliose -
L-fucose +
D-sorbitol -
L-arabinose -

+. +

Propionate + -
Caprate - -
Valerate +
Citrate +
Histidine +
2-ketogluconate -
3-hydroxybutyrate -
p-4-hydroxy benzonate - -
L-proline +

+ + 0+

+

= A 3&—r 53%%) 7.5X10° CFU/gelsier 6Y
%OJ HJ‘] Hajzel e A 62%%] 8.7X10
CFU/g®] ‘/]’Ewrlﬂﬂ FH|A ol A  Bacillus sp.7t

FEdjel $Eot ARUE T F AT

Amylase M4 =X =74
Etaflat a4 - Bt T #59] amylase B4 9
Ebh9le) AP S Yol ] 5% FHEHIA &
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Table 2. Effect of glucose concentration on amylase production
by Bacillus sp. GM7330 and GM7312

Table 4. Optimum temperature on amylase production by
Bacillus sp. GM7330 and GM7312

Amylase I Amylase II” . Amylase IV Amylase 11"
Conc. Reduced Activity Reduced Activity Temp Reduced Activity Reduced Activity
@D  sugar ] Relative  sugar Relative (°C)  sugar . Relative  sugar Relative
mg) "V iviy@) g MY activity(%) mg) "V vity(%)  (mgh) activity(%)

0 1840 204 42 7074 786 230
10 7272 808 16.6 11250 1250  36.7
20 4095.0 455.0 93.2 17649 196.1 575
30 43920 488.0 100.0 3069.0 341.0 1000
40 7533 817 16.7 2375.1 2639 774

10 8883 987 202 11250 125.0 36.7
20 21564 2396 49.1 17649 196.1 575
30 43920 4880 1000 3069.0 341.0 1000
37 40735 4521 92.6 2370.1 2634 772
45 7353 817 16.7 7074 786 23.0

Bacillus sp. GM7330 and Bacillus sp. GM7312 were incubated in
5% tofu residue (pH 6.0) added 0.15% yeast extract during 72 hrs
at 30°C.

Enzyme reaction was performed under the condition of pH 6.0 and
reaction time, lhr.

“separated Bacillus sp. GM7330

Pseparated Bacillus sp. GM7312

Table 3. Effect of yeast extract concentration on amylase
production by Bacillus sp. GM7330 and GM7312

Amylase I Amylase 11"
Conc. Reduced Activity Reduced Activity
(@)  sugar . Relative  sugar . Relative
mg) "V viey@) e ™ activity(%)

0 30512 3390 70.6 225277 2503 734
1.5 43920 4880 1000 30690 341.0 1000
3.0 32247 3583 74.6 2230.2 2478 72.7

Bacillus sp. GM7330 and Bacillus sp. GM7312 were incubated in
5% tofu residue(pH 6.0) added 3% glucose during 72 hrs at 30°C.
Enzyme reaction was performed under the condition of pH 6.0 and
reaction time, lhr.

Yseparated Bacillus sp. GM7330

®separated Bacillus sp. GM7312

Aol glucose] F=Z 0, 1, 2, 3, 4%= 7Sk 42+&
9} amylase 3385 533 A7 (Table 2), glucose
TE 390A F 2F BF 7P 2 2498 JEhiRiey
Bacillus sp. GM73303} Bacillus sp. GM73127}F 22 488
units? 341 unitsS YERNAC}E. Bacillus sp. GM73309]
AL glucoseE 2%2] =2 H7IeH ASolT 455 units
o) 248 el Bacillus sp. GM73129] -0l
4% A7¥etE-e WE 200 unitso]de] BAS YeRAITH
EZ T 7 2R 0, 1%9K= A 248 vYEhlA %
uth. ol @59 A8l B4 glucose’t B R3HA] 0]
71% AT amylaseZ}t FF4HEC] EXAE W o & 4
2 Yelle R4S ¢ 7+ AUtk

Ao HE FEE Yolr] 3 yeast extract®] F

£ 0, 0.15, 03%5 #H7Istd Ztztel #2 amylase
84< 343 A3(Table 3), F 5 BF 0.15% H7lst

Bacillus sp. GM7330 and Bacillus sp. GM7312 were incubated in
5% tofu residue(pH 6.0) added 3% glucose and 0.15% yeast
extract during 72 hrs.

Enzyme reaction was performed under the condition of pH 6.0 and
reaction time, lhr.

“separated Bacillus sp. GM7330

®separated Bacillus sp. GM7312

Table 5. Effect of initial pH on amylase production by Bacillus
sp. GM7330 and GM7312

Amylase I’ Amylase II”
pH Reduced Activity Reduced Activity
sugar . Relative ~ sugar . Relative
mgl) "M ity g ™ activity(9)

40 35268 3918 80.3 21114 2346 6838
5.0 40143 446.0 914 2888.1 3209 94.1
6.0 43920 4880 100.0  3069.0 3410 100.0
7.0 3939.6 437.7 89.7 21852 2428 712
8.0 3228.1 3587 73.5 21762 241.8 70.9
9.0 17963 199.6 40.9 8559 951 279

Bacillus sp. GM7330 and Bacillus sp. GM7312 were incubated in

5% tofu residue added 3% glucose and 0.15% yeast extract during

72 hrs at 30°C.

Enzyme reaction was performed under the condition of pH 6.0 and

reaction time, lhr.

Iseparated Bacillus sp. GM7330

®separated Bacillus sp. GM7312

d< o I = AL Jehiden 0% EE 03%5
A7t Aol 22 300 units? 200 units =] AT
< eI

et ZHEH=2T2l pH-Glucose 3%, yeast extract
0.15%% H7F 5% FHHAEA #58 HE8 10,
20, 30, 37, 45°CellA wiFatdaA 24 hrvih A4bE
amylase®] E4& ZFH 35l amylase S HsH Wil F
A emel ujgr S GolE HAA(Table 4), + #F 27
30°CellA 72hr IR E o 7P ol A vEEy
TS 37°CAME F #F BF 22 A4S VeI

Journal of Food Hygiene and Safety, Vol. 15, No. 3



Utilization the Tofu-Residue for Production of the Bacteriocin 275

10" st ®
£ o g
2 8
& 10 400% bd
= =
g 10'J g - 30000 %
3 10°4 300 =

10°4 5

L2005

10°4 2 }25000

10° 100

10'4 b

10" — x T y y 0 L 20000

24 a3 72 ] 120 144
Time {hr)

Fig. 2. Change of cell count and amylase activity produced
from Bacillus sp. GM7330.
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- A - : Glucose
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Fig. 3. Change of cell count and amylase activity produced
from Bacillus sp. GM7312,
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