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Microflora and Color of Soybean Paste Sterilized by Counterflow Heat Exchanger
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To develop a large scale countercurrent single pass heat exchanger for continuous transportation and sterilization of soybean
paste, microflora and color valug of sterlized sovbean paste were examined at vanous sterle condition. Asrobes, anaerobes,

molds, yeasls and lactic acid bactera were 5.1 x 107 CFUfg, 7.1 x 107 CFUfg, 26 x 10° CFUfg, 4.3 x 10° CFUfg,

13 % 10

CFUfg, respectively In raw sovbean paste. In gold band ampoule test, asrobes and anasrobes of soybean paste were viable up o
890C, but become unviable at 100G, Molds decreased rapidly and veasts decreased slowly from 70°C. Lactic acid bactena were
unviable at 60°C within 10 min. In color tast, Hunter [, a. and b values of soybean paste wers 50.2, +56, and +17.8, respeclvely.
After heating n polyethylene fim bag at 80°C, Hunter values were not se¢ much changed and become 502, +4.7, and +197,
respectively The microflora and celor of soybean paste stenlized n a large scale heat exchangar system resulted in very simitar
o those of gold band ampoule and polyethylzne film bag by effeciive heal transfer.

Key Words : soybean paste, heat exchanger, slerlization
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Tigure 1. Schematic diagram of experimental apparatus
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Figure 2. Schemalic diagram of single pass counterflow
heat exchanger. (a) cross section (b} entrance
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Figure 3 Temperature disinbution of heat exchanger
(a) baffle (b} lemp. recorder and controller {c} thermocouple
(d) healng band
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Table 1. Microflora of soyhean paste fermented for 1 month.
(CFU/g)

Aerobes Anacrobes Yeasl Lactic acid moutd
bacrena
32-71%10° 62-80x10° 35-61%10° 13x100 22-30x10°
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Table 2. Microflora of soybean pasle sterilized at 75T for
30 minutes, (CFU/g)

Aerabes  Anaerobes  Yeasl Lactic a.cu:l mould
bacleria

38%10°  23%107  35%1° 0 110}
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Figure 4. Survival curves of total aerches in soybean paste

during stenhzation at various temperature.
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Figure 5. Survival curves ol anaerobes in sovbean paste
during sterilization at various temperalure.
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Figure 6. Survival curves of molds m soybean paste during
sterilization at various temperature.
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Figure 7. Survival curves of yeasts in soyhean paste during
sterihization at various temperature.
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Figure 8. Survival curves of lactic acid bacteria i soybean
paste durng stenbzation at 607
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Table 3. Heat transfer data of sovbean paste in single pass
counterflow heat exchanger.

Variables Raw dala Calculated data
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520 8 W & 82 3 194 um
19%4 4 1n 8 2 4 2 MH
3170 d W 82 62 & 26 BT
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Tahle 4 Residence 1ime of soybean phase mn heat exchanger
at 80°C.

Mass flow rate (g/mun) Residence tune (mm )

153 20.0

Bb20 3.9
1524 16
3170 0.97
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Table 5 Micreflora of soybean paste sterilized at 80T for
59min.  (CFU/g)

Microflora hefore sterthzation after sterilizalion

Aerobes 51 % 107 44 % 10

Anaerobes 71 % 107 33 % 10

Moulds 26 x 10° 22 % 10°

Yeasls 43 % 10° 65 % 10°

Lactic acid 13 % 107 0
bactera
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Tehle 6. Hunter 1, a, b values of soybean paste sterilized
at various lemperature.

Heating Healing Hunter value
Temperature{ C) | Time (min} | L a b
60 30 51.2 +5.6 +19.2
50 526 +5.3 +189
70 30 50.1 +4.6 +17.5
50 51.2 +5.0 +19.7
an 30 502 +4,7 +19.2
50 50.2 +56 +19.7
90 30 45.1 163 +19.1
50 49.8 +H.5 +18.3
100 30 39.3 ~0.8 +14.7
50 369 +8.5 +14.0
Not heated B0.2 +5.6 +17.8
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Table 7 Hunter 1, a, b values of soyhean paste sterlized
at 80T for 59min. in single pass countercurrent heat ex-
changer.

Heating Heating Hunter value
Temperature(TC) | Time (min.) L a h
80 5.5 465  +55 +154
Not heated 47.0 +5.0 +16.0
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