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Microbial Analysis and Safety Evaluation in the Process of Packaged Tofus. Soun-Nam Wang,
Sung-Won Choil, Nam-Yoon Hurl, Moo-Yeol Baikz, Han-Seung Lee’ and Chang-Nam Kim*. Kim's
Institute of Food Safety Co., Ltd., Anyang 431-050, Korea, 'Department of Food and Culinary Art, Osan
University, Osan 447-749, Korea, *Department of Food Science and Biotechnology, Kyung Hee University,
Yongin 446-701, Korea, *Department of Bio-Food Materials, College of Medical and Life Sciences, Silla
University, Busan 617-736, Korea - This study was conducted to investigate microbial distribution in the
processing steps and to estimate quality index and shelf life of packaged Tofu (soybean curd).
Sanitation and safety of Tofu were analysed in aspects of total viable counts (TVCs) and coliforms.
Organoleptic deterioration was observed from some packaged Tofu when their TVCs were over 10°
CFU/g. The controlled simply packaged Tofu and sterilized Tofu with TVCs of under 10° CFU/g
were 32.0% and 86.9% of the total samples, respectively. Also, the controlled simply packaged Tofu
and sterilized Tofu with negative coliforms were 12.0% and 83.7% of the total samples, respectively.
TVCs and coliforms increased in some processing steps, which include washing and soaking of raw
soybeans, and formation and 1st cooling of packaged Tofu. Increases of TVCs and coliforms in the
washing and soaking step were due to contamination from the soaking tank and airborne bacteria,
whereas increases of TVCs and coliforms in the grinding step were due to contaminations from the
grinder, line and reserving tank. TVCs and coliforms increased in the formation and 1st cooling step
of packaged Tofu due to contaminations from filter wools, trays, employee's hands, cooling water,

formed products and filter wools.
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Fig. 1. Commercial processing steps of Tofus.
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Detroit, USA)¥I<| & %-o] £&% t}, 35°Col A 48417 )
Jste] AHH AF4E ASea AR g B mlY colony
forming units (CFU/g, ml)= WERHATHI,11]. T+ A=
A, X 5o thaAE= CFU/10em’ = YERA T

s A FAdT SANAMGL L2 Yo =
A ALt 1 mlE platedl] 4E3H3L desoxycholate agar
(DA, Difco, Detroit, USA)H A& H-o] Z9¢ v, 35°Cel
A 2447 Eot wikstel 4" e AS sl
223 DAMAI A A A Q] gt fetat 4ol ¥

PRl ks 44 fTE BRI, Tk
ol thatel 13 A4S AAS] A4 o

WAz g FFHshtow FAAF TS v
2] PCAS} DAIAIE F-of 1138}A17] plate (98.5 cm)E 34|
A NAM 1023t WA th, Wil dAE HHFE
AZ3ke] CFU/plate10 min .2 JERHATH6,12,15].
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Table 1. Distribution of total viable counts and coliforms in sim-
ply packaged Tofus by plants

A 1843 %] 2009, Vol. 19. No. 4

(Unit: CFU/g)

- No. of Total viable counts’ Coliforms’
antssamples Range Mean Range Mean
A4 92x10479.6x10° 27x10° 5.2x107 72.4x10° 1.1x10*
B 3 15x10° ~2.4x10° 9.4x10° 6.0x10" ~3.5x10° 1.8x10°
C 2 44x10°757x10° 5.1x10° 2.5x10°~6.0x10* 4.3x10”
F 3 1.7x10° T45x107 9.9x10° 1.5x10° ~8.8x10° 1.7x10°
I 4 1.0x10°73.1x107 1.3x10° 07 24x10°  2.7x10°
K 4 47x10°71.7x10° 85x10*  0794x10°  1.6x10°
P 4 50x10'77.2x10° 26x10°  0795x100  3.0x10
Q 2 7.0x10°72.0x10" 14x10" 1.0x10' "1.5x10" 1.3x10"

Total 26 5.0x10' ~1.7x10° 53x10°  078.8x10°  29x10’

"Each sample

3 B 3PHE AolE HO# 7z}
0752x10° CFU/g, 0 ~1.1x10° CFU/g9] WY =Z AZHAC
U%, F2te] 71892 6.1x10" CFU/g, 2.0x10" CFU/gol %l
Uh(Table 2). EF7FEFH9] QB2 dexdFiue d
g o 2 ks gk Wollon, 53] FeF HARY BE A&
Ae tigdatol A8 AZHA ¥ 5 WgdwS Ak
o7 A A B T 7 FO ALY A RA
TEHZ Y84 S HoU A, P, QA AR 5 UF
v 03y dAgsA &L deIAFRET ST
2ol AEHULL F, [, OAF Al A 5 9 73
A E=71591 1.0x10° CFU/goll A gstith

ole) gt 7t gel wE A atol= 7hE ¥ EAE A
ole] T4 &, &, Ay, ¥z, WExZTZAA 29 A,
AH), =, &9 5ol 93 22k0.9 HEr} TR Zpe] 7}
A7] well 711k Ao R AZbE A

was measured

3 o) Al A %

=
= %%i g9} oA 2

twice.
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Table 2. Distribution of total viable counts and coliforms in
packaged and sterilized Tofus by plants
(Unit: CFU/g)

Plant No. of Total viable counts’ Coliforms
ants
samples Range Mean Range Mean
A 18 14x10°71.1x10° 5.6x10* 07 23x10° 1.6x10"
B 13 2.6x10°74.6x10° 8.2x10" 07 2.8x10% 2.2x10"
F 7 1.0x10° T 4.6x10° 1.3x10 0 0
H 8  6.0x10"74.0x10° 2.7x10* 0 0
I 10 073.8x10°  7.0x10% 073.0x10° 0.3x10"
] 12 45x10'72.0x10° 3.6x10* 07 1.2x10* 0.2x10°
K 22 1.0x10°73.1x10° 2.1x10° 0~ 1.1x10° 7.6x10
0 5 1.0x10"72.8x10° 6.1x10% 07 2.0x10° 0.4x10°
P 15 1.0x10'75.2x10% 2.1x10% 073.0x10° 0.2x10°
Q 15 1.7x10°714x10° 13x10* 072.8x10* 1.9x10"
Total 125 0752x10°  6.1x10* 07 1.1x10° 2.0x10'

Each sample was measured twice.
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Table 3. Distribution of total viable counts and coliforms of Tofu types within 3 days of storage (Unit: No. of samples, (%))

Product t I Total Microflora levels (CFU/g)*
roduet ypes M samples ND 10" 100 100 100 100 100 10° Above 10/
Simpl Total viable 25 1 i 3 4 9 5 3
”EP Yd counts (100.0) (4.0) (12.0)  (16.0)  (36.0)  (200)  (12.0)
ackage
! TOfllgS Coliforms 25 3 1 5 4 8 2 2
(1000) (1200  (40)  (20.0) (16.0) (320)  (8.0)  (8.0)

Packaved & Total viable 123 1 11 21 32 31 11 8 7 1
ackage counts (100.0)  (0.8) (89  (171)  (260) (252) (89 (65 (5.7 (0.8)
sterilized 0 103 5 p L 1

Tof i )
ome Coliforms 1000)  ®37)  (73) (49  (33)  (08)
Total viable 148 1 11 22 32 34 15 17 12 4
Lot counts (1000)  (0.7)  (74)  (148) (2L6)  (23.0) (101) (115  (81) (2.8)
ota
R 148 106 10 1 8 9 2 2
(1000)  (71.6)  (68)  (74)  (54)  (60) (14 (14

Each sample was measured twice.
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Fig. 2. Changes of total viable counts during processing of

packaged Tofus by plants. Each sample was measured
three times. X axis: 0, Raw soybean; 1, Washed soy-
bean; 2, Soaked soybean; 3, Ground solution; 4,
Filtrate; 5, Heated soybean curd solution; 6,
Coagulated product; 7, Formed product; 8, 1st cooled
product; 9, 2nd cooled product; 10, Simply packaged
product; 11, Packaged and sterilized product. @, Total
mean; B, Plant A; A, Plant B; V¥, Plant C.
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=

Processing step

Fig. 3. Changes of coliforms during processing of packaged
Tofus by plants. Each sample was measured three
times. X axis: 0, Raw soybean; 1, Washed soybean; 2,
Soaked soybean; 3, Ground solution; 4, Filtrate; 5,
Heated soybean curd solution; 6, Coagulated product;
7, Formed product; 8, 1st cooled product; 9, 2nd
cooled product; 10, Simply packaged product; 11,
Packaged and sterilized product. @, Total mean; W,
Plant A; A, Plant B; ¥, Plant C.
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Table 4. Total viable counts of various materials at the processing steps of Tofus

(Unit: CFU/ml)

Processing steps Samples Range* Mean
Soaking water 072.3x10° 5.5x10”
Soaking Airborne population” 4.4x10" ~2.4x10° 1.4x10°
Soaking tank” 49x10" ~4.7x10° 2.4x10°
Grinding Reserving tank” 6.3x10° 75.1x10° 2.7x10°
Coagulation Coagulation container” 3.0x10° ~2.9x10° 1.6x10*
Formation Filter wool” 5.7x10° 7 1.2x10° 1.8x10°
Cooling water (Nozzle) 1.0x10" ~2.0x10° 1.1x10*
Cooling water (before use in 1st cooling bath) 3.0x10° 7 2.5x10° 2.5x10°
Cooling water (Among use in 1st cooling bath) 4.0x10° ~2.6x107 2.1x10°
Cooling Cooling water (Among use in 2nd cooling bath) 2.6x10° 75.4x10° 5.8x10°
Condensed water 7.5%10° 1.1x10* 9.3x10°
Cooling tray” 5.5x10° 7 4.5x10° 1.5x10°
Employee's hands & glove” 6.0x10" ~5.8x10” 2.0x10°
Packaging Adding water 0 72.9x107 1.5x10'
Units: 1) CFU/plate10min, 2) CFU/10cm’
"Each sample was measured four times.
Table 5. Coliforms of various materials at the processing steps of Tofus (Unit: CFU/ml)
Processing steps Samples Range’ Mean
Soaking water 073.0x10° 0.4x10°
Soaking Airborne population” 0 0
Soaking tank” 0 71.0x10' 5.0x10°
Grinding Reserving tank” 0 0
Coagulation Coagulation container” 0 0
Formation Filter wool” 1.5%10" ~8.7x10° 2.0%10°
Cooling water (Nozzle) 07 1.6x10° 9.2x10"
Cooling water (before use in 1st cooling bath) 07 4.4x10° 1.2x107
Cooling water (Among use in 1st cooling bath) 5.0x10° 7 1.4x10° 8.7x10°
Cooling Cooling water (Among use in 2nd cooling bath) 1.0x10° ~4.6x10° 4.7x10°
Condensed water 07 4.0x10° 0.8x10°
Cooling tray” 072.1x10" 7.0x10°
Employee's hands & glove” 072.1x10° 5.4x10"
Packaging Adding water 0 0

Units: 1) CFU/plate-10min, 2) CFU/10cm’
" Each sample was measured four times.
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