KOREAN J. FOOD SCI. TECHNOL.
Vol. 19, No. 6 (1987)

H|X|o| g mtH

ol2%-LUE*-OIHF

Lol A g, RFHE AEFHATA

Microbiological Studies and Biochemical Changes in Fermenting Soybean Curd
Residue during Fermentation

Moon-Sook Lee, Kil-Hwan Kim* and Gui-Ju Lee

Department of Home Economics, Korea Universtly
*Food Science and Technology Laboratory KAIST, Seoul

Abstract

This study was attempted to identify microorganisms in fermenting soybean curd residues (SCR). The
changes in contents of free amino acids, nucleosides, reducing sugars, and oligosaccharides were also studied.
The fermentation of SCR which was by change inoculation was carried out at 55°C for 48 hrs. pH increased
gradually during fermentation and isolated microorganisms were identified as Bacillus subtilis and Bacillus
licheniformis. Moisture content decreased from 80.8% to 58.4% at 48 hrs of fermentation and other prox-
imate composition did not show any changes during fermentation. The content of total free amino acids in-
creased rapidly and the number and quantities of each amino acid analyzed also increased during the course
of fermentation. Glutamic acid, phenylalaine, lysine and aspartic acid were rapidly liberated during fermenta-
tion. As to the changes of nucleotides, 5'-AMP little changed during the first 36 hrs but subsequently decreased
to approximately 1/6 after 48 hrs of fermentation. On the other hand, 5'-IMP plus 5’-GMP did not show almost
any change during the first 36 hrs but increased about 3.5 times at 48 hrs of fermentation. However, 5’-XMP
was not detected. The reducing sugar level showed rapid and steady increase throughout the fermentation
and that of stachyose plus raffinose decreased slightly. From these results, a possible way of utilization of

fermented SCR was proposed as a substitute for soybean in meju preparation.
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Table 1. ANOVA table for sensory evaluation of soybean curd residues fermented at various temperatures

Source D.F. Sum of squares Mean squares F ratio
Between groups 2 31.5168 15.7584 12.418*
Within gouups 117 148.4744 1.2690
Total 119 179.9912

* P<0.05
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Table 2. Morphological and physiolegical
characteristics of the isolated bacteria

A. Morphological Characteristics
Form rod
Size 0.8x2 (um)
Motility mobile
Gram stain +
Spore formation +
B. Physiological Characteristics

Starch hvdroiysis +
Casein hydrolysis +
Gelatin hydrolysis +
Methy! red test +
Indole production -
Catalase +
V.P. test +
Gas from glucose -
Nitrate reduction +
Egg yolk lecithinase +
Acid from glucose +

arbinose +

vylose +

mannitol +

Utilization of citrate +
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Fig. 1. Viable cell count and pH changes during
fermentation of soybean curd residues
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Table 3. Cultural and physiological characteristics of the isolated bacteria

No. of Growth on Growth in Growth at 60°C Utilization
strain agar slant anaerobic agar (pH 7.0) of propionate
1 abundant + -
2 “ + -
3 " + -
4 " - + -
5 " + -
6 " + -
7 " - + -
8 " + - *
9 " - + -
10 " - + -
11 " _ " _
12 " . _ .
13 " - + -
14 " N _ .
15 " - + -
16 " - + -
17 4 + - +
18 " _ N _
19 " + ~ +
20 " _ + _
+ positive - negative

Table 4. Changes in proximate composition during fermentation of soybean curd residues

(Unit: % as dry basis)

Fermentation time (hrs) Moisture Crude protein Crude fat Ash Carbohydrate
0 80.83 23.54 18.55 3.95 53.96
12 80.19 24.31 19.66 4.08 51.95
24 79.99 24.30 19.88 4.57 51.25
36 71.74 25.37 20.83 4.71 49.09
48 58.42 24.06 20.50 4.69 50.75
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Fig. 2. Changes in nucleotides during fermentation
of soybean curd residues
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Table 5. Changes in free amino acid content during fermentation of soybean curd residues

(Unit: »g/100 g)

Fermentation time (hrs)

Amino acid
0 12 24 36 48
Lysine 1.7t 8.03 49.82 86.80 98.83
Histidine 19.61 38.87 139.80 201.99 437.31
Arginine 28.10 37.87 seperation 12.29 12.05
Aspartic acid 7.10 8.40 32.52 56.19 88.30
no
Threonine seperation 7.30 11.80 24.39 40.14
Serine " no 15.96 21.54 23.42
seperation

Glutamic acid 16.74 36.71 155.34 237.01 311.92
Glycine 2.38 2.89 16.84 11.07 15.28
Alanine 5.50 6.01 23.28 31.26 43.03
Valine 2.69 343 17.18 15.80 29.85
Methionine — — 39.20 54.80 73.58
Isoleucine - — 6.64 5.28 7.59
Leucine - — 18.06 20.00 22.54
Tyrosine 6.70 22.16 83.62 163.84 152.51
Phenylalanine 4.21 18.95 158.88 246.34 341.35
Total 94.74 190.89 775.74 1,111.66 1,697.70
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Fig. 3. Changes in sugar contents during fermenta-
tion of soybean curd residues
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