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Microbial Analysis of Processing and Evaluation of Shelf Life
of Fried Bean Curd

Woo-Sup Roh'
Korea Institute of Food Hygiene, Seoul 156-050, Korea

ABSTRACT — This study was undertaken to find out distribution and contamination sources
of microbes on the processing steps and to estimate quality index and shelf life of fried bean
curd. It was necessary that the sanitation for water, processing environment and instruments at
digestion, formation, cutting and processes after frying must be controlled and microbial growth
at digestion and formation must be inhibited, to process efficiently and to improve shelf life of
fried bean curd. It was evaluated that quality indexes as to sensory evaluation, especially tex-
ture, mold generation and total viable cell counts will be useful to estimate shelf life of fried bean
curd and that shelf life of fried bean curd was 6 days.
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Fig. 1. Commercial manufacturing process of fried bean
curd.
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Table 1. Microbial distribution of instruments, containers and packaging materials used in fried bean curd plant

(Unit: CFU/10 cm®)

Processing Swab positions Total viable Coliforms S. aureus
steps cell counts
Digestion Tank surface of soybean digestion (after digestion) 4.7x10° 1.0x 10" ND"
& Tank surface of soybean digestion (after washing & drying) 4.9% 10" ND ND
Grinding Tank surface for storage of ground solutions 2.5x10° ND ND
. . 4
Coagulation Tank sur.face of c.oagulatlon S()luthI.l 29x 103 ND ND
Coagulation container after coagulation 3.0x10 ND ND
Formation  Formation belt 1.0x 10° ND ND
. Cutting table 4.1x 10" ND ND
Cutt
uthing Tray of cut products 45%10° 2.1x 10" ND
Tray of fried products 4.0x 10° ND ND
()
Frying Surface of fryer 6.0x 102 ND ND
Glove 5.8x10 ND ND
Rod 1.0x 10° ND ND
Packaging table 3.0x 10° ND ND
Packaging  Packaging line 6.0x 10 ND ND
Inner surface of packaging materials 1.6 10° ND ND
YND: Not detected
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Table 2. Distribution of microflora in air of fried bean curd plant (Unit: CFU/plate - 10 min)
Processing steps Measuring positions Total viable cell counts Coliforms Fungi
Digestion Digestion tank 23x10'~1.6X10° ND" 4.0x 10°~2.6x 10*
Grinding, Grinder 8.4x10'~1.9x 10° 2.0x10° 7.9%x10'~1.9% 10°
Coagulation Tank of .coagulati(.)n solution 25X 10‘1~1‘1 x 10° ND 1.2x 10?

Coagulation container 25x10°~2.6x101 ND 8.0x10
Formation Formation belt 1.0% 10°~3.0x 10° ND ND~3.0% 10°
Cutting Cutting table 26X 10°~6.7x 10° ND~2.0x 10° 1.2Xx10'~2.9x 107
Frying Entry of fryer 6.40>< 10°< ) 1.0x 10° 1,2U>< 10° 1

Outlet of fryer 3.0%x10°~1.9x 10 ND 3.0%10"~6.9% 10
Cooling & Aging  Cooling room 3.0x10°~8.1x 10! ND ND~7.4x 10
Packaging Packaging table 5.0%x10°~1.3x10' ND 2.0x10"~3.3x 10’

YND: Not detected

Table 3. Changes of microflora during the processing of fried bean curd plant

(Unit: CFU/g or m))

Processing steps Samples Total viable cell counts Coliforms S. aureus
Raw materials Raw soybeans 5.2x10°~6.1x 10" ND" ND
Digesti Added water 29% 10°~8.0% 10° ND~2.9x% 10’ ND
1gestion . 7 9 2 4
Soybeans digested for 14 hours 41x10~1.0x10 20x10°~7.6x10 ND
Grinding Grinded products 1.7x 10°~5.1x 10° ND~1.3x 10° ND
Cooking Cooked products 1.4%10°~2.5% 10’ ND~2.0% 10° ND
Coagulation Coagulation solutions 2.0x10°~5.1x 10° 1.0x10'~2.0x 10° ND
& Coagulated products 2.1x10°~5.1x 10’ ND ND
Formation Formed products 1.0x 10°~5.4x 10° 1.0x10'~1.1x 107 ND
Cuttin Cutted products (initial) 24x10°~1.1x 10 6.0x10"~4.0x 10’ ND
& Cutted products (after 1hr) 7.0x10°~4.2x 10 1.2x10°~9.4x 10° ND
Ervin Products for frying 3.0x10°~3.1x 10° 6.0x 10°~2.5% 10" ND
ving Fried products 3.0x10'~2.0x 10° ND ND
Cooling & Aging Cooled products 7.2x10'~1.3x 10" ND ND
Packaging Packaged products 31x10°~7.6x10° ND ND
"ND: Not detected
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Table 4. Sensory evaluation of fried bean curd during
storage at 10°C (Unit: Sensory score)

Storage

periods Appearance Texture Flavor Taste Color Overal.l.
(Days) acceptability

0 7.0 7.0 70 7.0 70 7.0

1 7.0 7.0 70 70 70 7.0

2 6.0 6.5 65 55 60 6.0

4 52 55 57 52 62 55

5 5.0 4.7 57 50 50 4.7

6 5.5 4.5 50 52 50 4.5

7 52 4.7 52 52 50 4.5
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Table 5. Changes of moisture contents, acid values, perox-
ide valules and total viable cell counts of fried
bean curd during storage at 10°C

Storage  Moisture Peroxide Total viable

Acid

periods contents ) values cell counts

Days) (%) " (megkg)  (CFUJg)
0 353 0.99 8.72 1.8x10°
1 36.0 0.90 8.26 24x%10°
2 35.6 1.01 8.41 1.2x10°
4 35.1 0.90 8.01 1.9x10*
5 353 1.00 8.34 3.0x10°
6 33.6 1.08 9.27 7.6x10°
7 34.4 1.31 9.39 2.0x10°
8 33.8 1.28 10.37 40%10°
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