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ABSTRACT: High temperature sterilization method (30
min. at 40°C — 30 min. at 70°C — 30 min. cooling at 20°C)
was evaluated better than that of chloride, ion water, O;
water, and salt water for the controling of microe-organ-
isms at the early stage of sprout culture. Due to the
improved germination rate and effective control of micro-
organisms at early stage, the method resulted in much
lower in the number of micro-organisms, higher in sprout
yield, and 2 days longer in quality keeping at market than
sprouts prepared by conventional method. There are two
methods related with water temperature; constant tem-
perature method (18.51+0.5°C) which keeps the same
water temperature during the culture and 3-stage temper-
ature method which changes the water temperature
depending on the days after culture. Three-stage tempera-
ture method set the temperature at 21 + 1°C in the second
and third days after the initial acceleration of germination
(about 4 hours), at 18.510.5°C in the fourth and fifth
days, and at 17.0+0.5°C in the sixth and seventh days.
Three-stage temperature method could enhance the resis-
tance power to diseases at the early growth stage, control
the growth to standard goods (8-9 cm in length and 2.15-
2.30 mm in width), and keep good body color at the mid-
dle or final stage. This method also increased the sprout
yield by 6% compared with the conventional method, con-
stant temperature method.

Key words : soybean, sprout, microbe control, water tempera-
ture, blanching
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Table 1. Effect of several blanching methods on the germination
of soybean seeds.

Blanching” Germination gerrlzgztion Damage Germination
method rate (%) rate (%) (%) vigour (%)
Control 95.5a 4.5b 0.00c 89.7a
Step 1 78.2b 21.8a 16.8a 76.8b
Step 2 82.8b 17.2a 12.7b 70.0c
Step 3 95.5a 4.5b 0.42¢ 92.4a
Step 4 95.8a 4.2b 0.30c 91.8a
Step 5 94.8a 5.2b 0.00c 88.4a
Step 6 95.0a 5.0b 0.00c 90.5a

LSD (0.05) 5.09 2.06 0.62 4.01

*eans followed by the same letter within a column are not significantly
different at 5% level by DMRT.

Blanching methods

Control : Dry and soaking at 22°C, soaking interval: 4 hrs

Step 1 : Ist at 40°C — 2nd at 80°C — 3rd at 20°C; blanching for 30sec.
Step 2 : 1st at 30°C — 2nd at 80°C — 3rd at 20°C; blanching for 30sec.
Step 3 : 1st at 40°C — 2nd at 70°C — 3rd at 20°C; blanching for 30sec.
Step 4 : 1st at 30°C — 2nd at 70°C — 3rd at 20°C; blanching for 30sec.
Step 5 : Ist at 40°C — 2nd at 60°C — 3rd at 20°C; blanching for 30sec.
Step 6 : 1st at 30°C — 2nd at 60°C — 3rd at 20°C; blanching for 30sec.
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Table 2. Effect of blanchings on the growth of microbes on
soybean sprout.

Blanching® Microbe E. coli Pseudomonas
method (CFU/ml) (CFU/ml) (CFU/ml)
Control 3.1x10% 5.3x10% 1.2x10%a
Step 1 3.4x10% 1.2x10'b 6.1x10%
Step 2 2.2x10% 3.7x10'b 4.6x10%

Step 3 5.2x10% 4.0x10'd 1.3x10%d
Step 4 8.5x10% 5.5x10'b 3.2 x10%d
Step 5 6.6x10" 4.2x10% 4.1x10%b
Step 6 4.1x10%b 4.5x10%b 6.2x10%
LSD (0.05) 2.6x10* 2.1x10° 2.2 104

teans followed by the same letter within a column are not significantly
different at 5% level by DMRT.

*Blanching methods

Control : Dry and soaking at 22°C, soaking interval: 4 hrs

Step | : 1st at 40°C — 2nd at 80°C — 3rd at 20°C; blanching for 30sec.
Step 2 : 1st at 30°C — 2nd at 80°C — 3rd at 20°C; blanching for 30sec.
Step 3 : 1st at 40°C — 2nd at 70°C — 3rd at 20°C; blanching for 30sec.
Step 4 : Ist at 30°C — 2nd at 70°C — 3rd at 20°C; blanching for 30sec.
Step 5 : 1st at 40°C — 2nd at 60°C — 3rd at 20°C; blanching for 30sec.
Step 6 : Ist at 30°C — 2nd at 60°C — 3rd at 20°C; blanching for 30sec.
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Fig. 1. Effect of blanching (70°C) on the growth of microbes and
E.coli on sprout culture.
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Table 3. Effect of blanching methods on microbial growth during sprout culture.

Blanchingi) No. of microbes (CFU/g)
method Before blanching After blanching 24 hrs 48 hrs 72 hrs 96 hrs
Control 1.5x10% 1.5x10°a 1.2x107a 2.5x10% 5.0x10% 5.3x10%
Step | 1.5x10% 7.6x10%d 1.9x10°b 1.7x10"> 1.5x10% 1.4x10%a
Step 2 1.5%10% 6.3x10% 5.5%10% 7.5%10" 4.5%10% 4.2x10%
Step 3 1.5x10°a 8.3x10°b 6.5x10°b 8.8x10b 4.5x10% 5.3x10%
LSD (0.05) 0 1.70x10* 1.07x10° 1.05x108 1.91x10° 8.09x107

"Means followed by the same letter within a column are not significantly different at 5% level by DMRT.

* Blanching methods
Control : Non-blanching
Step 1 : Seed — blanching — culture (70°C for 20 sec.)

Step 2 : Seed — washing — blanching — culture (60°C for 20 sec.)
Step 3 : Seed — washing — soaking — blanching — culture (65°C for 15 sec.)

*Duration of sprout culture.
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Fig. 2. Effect of blanching temperature on the degree of damage in Fig. 3. Comparison of storability of soybean sprouts as affected by
soybean seeds. blanching temperatures.

Table 4. Effect of blanching methods on the length and thickness of soybean sprouts.

Blanching Sprout Culture duration
method® growth 24 hrs 48 hrs 72 hrs 96 hrs 120 hrs
Control Length (cm) 0.00 0.00b 2560.17a 587021a 11.280.51b 14.851.13a
Thickness (mm) 0.000.00 2.250.09 1.860.14 1.850.12 1.86 0.10
Step 1 I_.,ength (cm) 0.220.20a 2.530.67a 5.82 0.40a 12.19042a 14.83 0.50a
Thickness (mm) 0.00 0.00 2.280.10 1.780.14 1.950.08 1.850.09
Step2 Lgngth (cm) 0.060.11b 2.170.42a 3.26 0.50c 10.77 0.65¢ 13.70 0.54b
Thickness (mm) 0.00 0.00 2.270.09 2.350.09 2.020.04 1.950.11
Step 3 I_.,ength (cm) 0.04 0.08b 2.390.50a 3.78 0.55b 11.11 0.43bc 14.03 0.47b
Thickness (mm) 0.00 0.00 2.260.11 222048 1.950.07 1.910.12
LSD(0.05) Length 0.11 043 0.41 0.44 0.60

"Means followed by the same letter within a column are not significantly different at 5% level by DMRT.
*Blanching methods

Control : Dry and soaking at 22°C, soaking interval: 4 hrs

Step 1 : st at 40°C — 2nd at 80°C — 3rd at 20°C; blanching for 30 sec.

Step 2 : st at 40°C — 2nd at 70°C — 3rd at 20°C; blanching for 30 sec.

Step 3 : 1st at 40°C — 2nd at 60°C — 3rd at 20°C; blanching for 30 sec.



F SLo| 0jME Mol 25200 M SH=Ee] 2| ¢

Table 5. Effect of watering temperature on the growth and yield
of sprouts and microbial number in the culture of
soybean sprouts.

Watering” Body length Thickness  Microbe Yield
temperature (cm) (mm) (log CPU/) (%)
Control 10.04a 1.98b 7091a 456.6b
Step 1 9.98a 2.10a 7.87a 457.1b
Step 2 10.39a 1.94b 8.07a 420.1¢
Step 3 9.88a 2.18a 6.43a 501.1a
LSD (0.05) 0.71 0.11 2.26 24.92

*Means followed by the same letter within a column are not
significantly different at 5% level by DMRT.

*Watering temperature

A (high stage): temperature at 21+1°C, culture duration 48+2 hrs

B (middle stage): temperature at 18.530.5°C, cuiture duration 48 hrs
C (low stage): temperature at 174+0.5°C, culture duration 3515 hrs
(Watering methods)

Control : B—» B— B

Step 1:B—=>B—>C

Step 2: A—>B— B

Step 3: A>B—>C
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Fig. 4. Development of 3-stage system of watering temperature
and culture duration for good quality of soybean sprout
production.
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Fig. 5. Comparison of sprout yield between conventional method
and 3-stage system.
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