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Production of the Bacteriocin from the Tofu-Residue
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Abstract

Growth and bacteriocin production by Lactobacillus sp. GM7311 in tofu-residue treated with two
commercial amylases were investigated. The optimal condition of amylase I (liquefied enzyme for sauce)
and II (multienzyme 2,000) for the enzyme reaction was showed at pH 6.0 and 4.0, respectively. The
optimal temperature was 40°C both. At the enzyme dosage 4% and 3% and reaction time 1hr, about
2% of reduced sugar needed bacteriocin production was obtained. The enzymatic treatment of tofu—
residue enhanced bacteriocin production by lactic acid bacteria, particularly in the tofu-residues
added 2.0% yeast extract. But, we couldn’t see the increment of bacteriocin activity in the tofu—
residues added other nitrogen sources such as proteose peptone No. 3 and lab lemco powder. Also,
in the comparision of amylase I and II, bacteriocin activity in the tofu-residue treated with amylase

I was better than that of amylase II.
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Table 1. Activity of amylase I and amylase II on various Y YD} Y ATt
substrates BAEAA LR o] 43t Aol o)l E49)
Substrate Amylase I Amylase 2 Abgekal ubg A|7ke- #E A QA )89 A B
Starch 8,100” 4,600 & AA 3] i Foll A Ak A ubg A7k
Pectin o 5,800 5,000 AAY 5¢ AT o o) 228 2900]ch weiA
)P;(;/lgialacturomc acid ) 2288 H A= gL vk A7k Yo H& 4o

1)Amylase I: Liquefied enzyme for sauce
2>Amylase H: Multienzyme 2,000
P Activity: Umoles/min/g of enzymes

Lactobacillus sp. GM7311¢] 8te|g] 2418 A 3l=
ol 23 g gedo] Aoz & AA A4} whg A
7hg ZAFE 2n, ol uf whe|e] 24l AAatel] B2 g 8}

Table 2. Effect of pH on the activity of the amylase I and amylase II in the tofu-residue

Amylase 1 Amylase T

pH Reduced sugar Activity Reduced sugar Activity

(mg/L) unit/g RA(%)" (mg/L) unit/g RA(%)
2 3,728 11495 209 5,300 1247.3 279
3 9,324 2874.8 52.3 19,272 4461.0 98.9
4 12,852 3962.7 72.1 19,484 4510.3 100.0
5 14,716 45374 82.6 19,276 4462.0 989
6 17,824 5495.8 100.0 13,860 4365.8 96.8
7 13,884 4281.0 779 17,200 3981.5 88.3
8 13,676 4216.8 76.7 13,884 3214.0 713
9 14,508 4473.2 81.4 10,568 2446.3 54.2

YRA: Relative Activity
Enzyme reaction was performed under the condition of temp. 40°C and reaction time, lhr. And enzyme was added
to 3% of the tofu-residue in the homogenizing solution.
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Table 3. Effect of temperature on the activity of the amylase I and amylase I in the tofu-residue

77

Amylase 1 Amylase I
Temp.(°C) Reduced sugar Activity Reduced sugar Activity
(mg/L) unit/g RA(%) (mg/L) unit/g RA(%)
20 19,292 5224.9 78.3 12,860 24675 55.0
30 20,744 5665.1 34.9 15,564 3091.8 69.0
40 24,060 6675.9 100 21,572 4483.3 100
50 23,440 6490.1 97.2 21,160 43875 97.9
60 21,780 5983.9 89.6 19,292 3958.3 88.3
80 14,112 3640.9 54.5 10,796 1991.8 44.4

Enzyme reaction was performed under the condition of pH 6.0(for amylase I)/pH 4.0(for amylase ) and reaction time,
lhr. And enzyme was added to 3% of the tofu-residue in the homogenizing solution.
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Fig. 1. Effect of enzyme dosage on production of reduced
sugar of tofu-residue prepared to the optimal
pH and temperature for enzyme reaction.
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Table 4. Effect of yeast extract concentration on the production of bacteriocin by Lactobacillus sp. GM7311 in

the enzymes treated tofu-residue

Amylase 1

Amylase 11

Yeast extract

Conc.(%) oH Viable cell count

Bacteriocin activity

Viable cell count Bacteriocin activity

pH

(CFU/ml) (BU/ml) (CFU/mi) (BU/m))
0 3.97 51%10 25.3 3.88 49% 107 31.0
05 3.73 1.1x10° 374 3.75 2.1x10% 34.0
1.0 375 1.7%x10° 400 410 23x10° 448
15 403 6.4x10° 414 416 8.2x10° 440
20 415 23%x10° 55.0 423 32x10° 480

Table 5. Effect of various nitrogen source on the production of bacteriocin by Lactobacillus sp. GM?7311 in the

enzymes treated tofu-residue

Amylase I Amylase 1T
Nitrogen source Viable Bacte;n'ocin Viable Bacte.:ri.ocin
pH cell count activity pH cell count activity
(CFU/ml) (BU/ml) (CFU/ml) (BU/ml)
Yeast extract” 415 1.1x10° 54.6 424 1.0x10° 41.6
Proteose peptone 411 6.1x10° 50.2 459 82X10° 353
Lab lemco powder 4.40 8.0x 10 50.4 459 49%10" 36.1
Proteose peptone+ 437 23x10° 50.0 450 1.6x10° 35.2

Lab lemco powder2>

YConcentration was 20g/L.

PConcentration of the mixed nitrogen source was 10g+10g/L.
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