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Effect of fresh chlorella powder on improving qualities and storage

condition of organic soybean tofu
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Abstract

The purpose of this study was to investigate the effect of a fresh chlorella powder on yield, quality and self-life
of organic soybean tofu. After added with a fresh chlorella powder, yields, physical properties, color, shelf-life
and sensory properties of the organic soybean tofu added with chlorella powder was compared to the properties
of soybean tofu. The yield of soybean tofu increased with the addition of more than 1% chlorella powder. Hardness
of the organic soybean tofu with chlorella significantly increased compared to that of the soybean tofu. However,
Hunter’s color values of L, a, and b decreased by increases in the chlorella powder concentration. Total microbial
population of the soybean tofu was higher than that of the organic soybean tofu with chlorella. However, pH
of chlorella tofu decreased during storage period at 4°C. After 7 days storage at 4°C, the total microbial population
decreased significantly with the addition of 2% chlorella powder. The L and a value of chlorella tofu was increased.
On the other hand, the b value of chlorella tofu was decreased during storage. The results revealed that a fresh
chlorella powder was a useful material to improve yield, quality and storage condition of the organic soybean

tofu.
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Table 1. The conditions for measurement of soybean tofu texture
with Rheometer

Max. force of load cell 2 kg
Cross head speed 100 mm/min
Chart speed 100 mm/min
Clearance 18 mm
Sample size 60x60x24 mm

Compression ratio 0.75
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Table 2. Composition of chlorella powder

Characteristics Chlorella powder (%)
Moisture 1.542001"

Crude protein 54.56+0.16
Crude lipid 245%0.02
Crude ash 6.5310.11

"The values are meantSD (n=4).
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Table 3. Effect of the concentration of chlorella powder on the
yield of soybean tofu

Concentration of chlorella (%)
00 05 10 15 20
Yield (%) 20568270 2156434° 226242.1° 2329+4.1° 2433432

"Means followed by the same letters are ot significantly different at p<0.05 by
Duncan multiple range test.
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Table 4. Comparison of textural properties of soybean tofu prepared with a fresh chlorella powder

Characteristics of tofu texture

Concentrations of

chlorella (%) Ha(rgél)ess Fract(ukr;b ility Elasticity Adhzacsrinvzt;ness Cohesiveness Gumminess” Chewiness”
00 0.58+0.04% 0.2340.01 0.9240.01¢ 0.60+0.02° 0.41£0.01 0.24+0.02° 0.2240.02
05 0.61+0.04° 0.25+0.01° 0942001 0.6920.05° 0.430.01° 0.27£0.02° 0.25+0,02°
10 0.70+0.04° 0.29£0,02° 095%0.01° 0.8320,02° 045%0.01° 0.310.03° 030+0.03"
15 0.740.06° 030£0,04° 095%0.01° 0.86+0.01° 046+0.01° 034003 030+0.03"
20 0.88+0.10° 0.37£0.05° 0.97+0.01° 0.94+0.08" 0.49:0.01° 0.43£0,05° 0.42£0,05°

DGumminess, HardnessxCohesiveness.
IChewiness, HardnessxCohesivenessxElasticity.

IMeans followed by the same letters are not significantly different at p<<0.05 by Duncan multiple range test.
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Fig. 1. Comparison of color texture of Daewon soybean tofu
prepared with four concentrations of a fresh chlorella powder.

Table 5. Comparison of color value of soybean tofu prepared with
a fresh chlorella powder

Concentration of

chlorella (%) L (Lightness) a (Redness) b (Yellowness) AE
00 88.7110.70°)  -197:008"  1291077°  19310.7°
05 87.15:0.16"  4.03:0.06"  14.64:039°  33.5:06"
10 85.114042° 475013 15584038 25207
15 81784139  -558:0.07°  1595:0.10°  224:04°
20 7170118 -649+0.18 18514055 22303

"Means followed by the same letters are not significantly different at p<<0.05 by
Duncan multiple range test.
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Each experimental data point represents the average value and the error bar shows
the standard error from the mean. Means followed by the same letters are not significantly
different at p<0.05 by Duncan multiple range test.
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Table 6. Comparison of color value of soybean tofu prepared with
a fresh chlorella powder (CP) during storage at 4 C

Storage time (days)

3 5 7
05% Chlorella 851" 859° 86.0° 87.5°
10% Chlorella ~ 87.1° 87.5° 88.2° 89.1°

Treatment

(Li ghLmeSS) 15% Chlorella ~ 81.8" 8.0 8.2 833"
20% Chlorella ~ 71.7° 718 720° 730

Control 887" 90.7° 94,0 949

05% Chlorella ~ 4.0° 4T 57 6.1°

10% Chlorella 4.8 55 £.5° 69"

® e(ﬁless) 15% Chlorella ~ -5.6° SP 64 67

20% Chlorella 6.5 6.6° 66" 62"

Control 20° 37 40 6.0°

05% Chlorella ~ 14.6° 15.16 158 16.6°

10% Chlorella ~ 15.6° 16.8° 174 18.0°

(Yeuol"mess) 15% Chlorella ~ 16.0° 16.6" 17.1° 17.58°

2.0% Chlorella 185 19.0° 194 9.7
Control 2.9 13.6° 16.1° 17.5°

"Means followed by the same letters are not significantly different at p<<0.05 according
to Fisher’s protected least significant difference by Duncan multiple range test.
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