7719815 IN¥AS 2, 1 . 63-75 (2529)

Journal of Agriculture 2, 1 : 63-75 (1986)

v o

N15ANY 1L ID9AKLND L F10 némnhummﬁwﬁ \Reugaun3e

Lo -~

asty wuweAnnfga, 1oy duvay ua: dudd Alude
maddingdnansuazinalulaiinnsamng
AmsLNEAIAIART  annIvenasdan i
(Juulvai 50002
uay

guidaufiaddouaci A uIAIN zaaunid sTuinlasive

AmLdAINGINAIEAT  avrInenad lagnin
PRELIMINARY STUDIES
ON
MICROBIAL UTILIZATION OF SOYBEAN WHEY FROM TOFU FACTORY

Aran H-Kittikun, Renu Pinthong and Shinichi Kinoshita
Department of Food Science and Technology
Faculty of Agriculture, Chiang Mai University
Chiang Mai 50002
and
International Center of Cooperative Research and
Development in Microbial Engineering (ICME),

Faculty of Engineering, Osaka University

ABSTRACT: Preliminary study was carried out by
using soybean whey (waste water from tofu factories) to cultivate

different types of microorganisms in order to produce biomass,



biogas, riboflavin and cellulase enzyme. The soybean whey was
composed of reducing sugar (0.5 mg/ml), total sugar (5.5 mg/ml)
total amino acid (%.1 mg/ml) and total nitrogen (1.62 mg/ml).
More than 30 microorganisms isolated from spoiled tofu were
grown in soybean whey. The best isolate was yeast which could
grow in whey with meximal growth of 2.52 units (OD 660 nm) in
one day. The residue from cow-dung biogas plant was used as a
starter for producing whey biogas which was done in a litre
bottle by semi-batch process. The production rate was 200 ml
in 2 days. Eremothecium ashbyii grown in whey for 5 days syn-
thesized 0.09 mg/ml riboflavin. This production rate could be
increased to 0.92 mg/ml by adding 14% soybean residue. Lastly,
S day-old culture of Sporotrichum cellulophilum was able to
synthesize 0.78 unit/ml of cellulase and in the addition of 10%
soybean residue the cellulase production increased to 1.28

unit/ml.
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Table

1. Compositions of whey.

mg/ml
Reducing sugars 0.5
Total sugars 5.5
Total amino acids 4.1
Total proteins 0.9
Total nitrogen 1.6
Total solid 11.6

Ash
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Table 2. Growth and nutrient utilization by different micro-

organisms

——

Culture Growth Grow-h finzl Residual nutrients (mg/ml)

number (day)  (OD 6€0)  pH Total sugar Tctal amino aciq

———

2 2 3.60 7.76 1.0 2.1

L 1 2.52 7.34 2.3 . 2.2

5% 1 2.u47 7.92 3.1 2.0

6 1 1.82 6.98 3.1 2.4

gt 2 1.40 8.12 3.7 2.2
10 2 1.00 6.36 4.6 2.5
11 2 1.60 6.40 3.7 2.4
14 1 2.32 7.16 3.1 2.3
15% 3 2.40 8.30 3.2 2.5
16% 3 2.23 8.30 3.1 2.2
19 1 1.62 5.94 3.1 2.6
20 2 2.00 7.54 3.1 2.1
21% 3 2.12 §.52 3.1 2.2
22 2 1.90 6.26 3.3 2.4
234 3 2.11 g.43 3.1 2.2
24 2 1.40 18 3.9 2.4
26 1 1.80 £.86 3.1 2.5
28% 3 2,31 8.35 3.4 2.2

* bacteria
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Table 3. Effect of soybean residue on riboflavin production

by E. ashbyii (5 day old culture).

Amount of soybean residue added Riboflavin production

into 50 ml of whey (g) (mg/ml)

0 0.080

1 0.115

5 0.411

7 0.920

10 0.480

15 0.400

Table 4. Effect of phosphate on riboflavin production by E.
ashbyii (5 day old culture)

KH2POQ Riboflavin production
(mg/ml) (mg/ml.)
0 0.095
0.5 0.117
1.5 0.207
5.0 0.263
15.0 0.154
50.0 0.151
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Table 5. Effect of soybean residue on cellulase production by

S. cellulophilum (5 day old culture)

—

Amount of soybean residue added Cellulase production
into 50 ml of whey (g) (unit/ml)
0 0.78
1 1.04
3 1.13
5 1.28
7 1.24
10 1.06

15 1.01
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