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This study has been carried out in order to investigate the bacterial quality of fish meat paste products and the
characteristics of isolated thermodurics from the products. Twenty samples of crab-flavored fish stick (Kematsal), 23
samples of plate fish meat paste (Panomuk, Kamaboko), 5 samples of fried fish meat paste (Tigimomuk), 2 samples of
roasted fish meat paste (Puduromuk, Chikuwa), 20 samples of fish sausage were collected from processing plants and
supermarkets in Pusan, Korea during the period from May to October in 1984. The results obtained are as follows.
Amont the samples collected from supermarkets, roasted fish meat paste and fried fish meat paste marked high counts
in coliforms and fungi while very low in the samples of crab-flavored fish stick and plate fish meat paste.Salmonella
was not detected in all the samples examined and Staphylococcus aureus was detected only in fried fish meat paste.
Thermoduric bacteria were detected less than 102/g in the samples of crab-flavored fish stick and plate fish meat paste,
which might come from subsidiary materials such as starch and seasonings. Among the isolated bacteria, distribution
of the proteolytics were more than 87 % and the lipolytics were less than 20 %. Gram positive bacteria was more than
70 % in crab-flavored fish stick and plate fish meat paste, 47.3 % in fried fish meat paste. And rod in shape was almost
more than 90 % in all the samples.

The most heat resistant bacterium isolated from the samples was identified as a Bacillus licheniformis (named B.
licheniformis CR-11). The strain showed strong proteolytic activity and also grew well at above 20°C. The growth rate
and generation time of CR-11 strain were 0.31 hr "}, 2.24 hr at 20°C, 0.64 hr™!, 1.09 hr at 30°C and 0.78 hr~", 0.89 hr at
35°C. Heat resistance value of the spores of CR-11 strain suspended in phosphate buffer solution was Dg5°C = 41.9
min, Dgo °C = 27.9 min, Dy5°C = 10.2 min, Dyp°C =4.3 min (Z = 13.8°C).
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Table 1. The results of microbiological examination of fish meat paste products collected from
supermarkets in Pusan area.
No. of MPN/100g Colony count/g
Sample . - Salmone-
samples Total Fecal Staphylococcus  Bacteria Yeast & Mold ila sp. /
coliform coliform aureus (at 35TC) (at 20TC) 50g )
Crab-flavored
fish stick 2
A <18 <18 <30 8.8x10* ND® ND*®
B <18 <18 <30 4.9%10° <300 ND?
Plate fish 5
meat paste
A <18 <18 <30 1.4x10° <300 ND*
B 2.3x10% <18 <30 3.0X10 <300 ND*®
C <18 <18 <30 <300 <300 ND?®
D <18 <18 <30 1.7x10° ND® ND®?
E <18 <18 <30 ND® ND®* ND?
Roasted fish 5
meat paste
A 1.7X10° <18 <30 3.7%x10° 5.4%X10° ND¥
B 2.3x10° <18 <30 6.1x10° 2.0X10 ND?
Fried fish 5
meat paste
A 1.7x10° <18 3.0%10 7.0Xx10* 3.6x10?2 ND®»
B 3.3x10* 3.3x10* 1.5x10* 2.2%x10°¢ 6.6%x10° ND?®
C 1.7%10* <18 1.5%10° 2.0X10° ND® ND®
D 5.4X10° 3.5%10° 2.4x10°* 3.9%x10°¢ 1.9x10° ND*®
E 3.3%x10° <18 <30 1.3%x10° 4.8x10° ND®*
Average 5 ) <104 %
in total 4.9X%X10 6.2%10 1.0x10 2.9%X10 8.8X%10
* ND?%; Not detected in planting of 0.1g of sample
ND? ; Not detected in 50g of sample
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Table 2. Bacterial density of the samples collected from processing plants

Sample

Before processing After processing No. of

Range

Average Range Average sample

Crab-flavored

2.5%X10*-1.5x107

5.3X10° 2.0X10-4.0%10 2.9%10 6

fish stick
Aerobes Plate fish 2,7X10°—3.7x107 1.5X107 2.0x10-—4.3x10°% 1. 1x10? 6
/g meat paste
Fish sausage 3.6xX10°-6.3x107 2.1x107 ND 6
Crab-flavored 1.1x10°—-3,.8%x10° 5.7%X10° ND 6
fish stick
Anaerobes Plate fish L5x10°—1.9x107 6 .0x10° ND 6
/g meat paste
Fish sausage 3.6X10°-2.9%x107 9.3x10° ND 6

* ND; Not dedected in planting of 0.0lg of sample
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Table 3. Distributional characteristics(%) of the strains isolated from the fish meat paste

products collected from supermarkets in Pusan area.

Enzyme characters Gram reaction Shape
Sample Number of Proteolytics Lipolytics Positive Negative Rod Cocci
t‘isfjds No.of % Noof %  Noof %  Noof % Noof % Noof %
strain strains strains strains strains strains strains
Crab-flavored
. . 130 127 97.7 22 16.9 113 86.9 17 13.1 126 96.9 4 3.1
fish stick
Plate fish
ate s 117 102 87.2 15 12.8 84 71.8 33 28.2 111 94.9 6 5.1
meat paste
Roasted fish
154 139 90.3 17 11.0 79 51.3 75 48.7 140 90.9 14 9.1
meat paste
Fried fish
112 46 41.1 36 32.1 53 47.3 59 52.7 100 89.3 12 10.7

meat paste
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Table 4. Characteristics of the most heat re-

resistant bacterium isolated from the samples.

Tested items CR-11

Gram reaction +
Spore formation
Motility

Catalase

4+
+
+
Growth at 45°C in nutrient broth +
55T in nutrient broth +
60C in nutrient broth +
in Anaerbic condition at 35T +
Salt tolerance
0%
10%
11% —

Acid formation from

+ o+

Glucose
Arabinose
Xylose

Mannitol

o+ o+ o+t

Gas formation from Glucose
Hydrolysis of
Starch

Casein

+ o+ +

Gelatin
Production of

Urease -

Lecithinase

Citrate utilization

Nitrate reduction

+ o+ 4+

V—P reaction

!

Indole reaction

Supposed species Bacillus licheniformis

E 219} o) (Bacillus licheniformis CR-112 &%,
stelow LIF CR-112 #3), ol Btk el kil pH
= 7.2, Salt tolerance< 10%, 3% A MERE = 2
AL R=1

Yamagata''¥% & 4 A Ao X rHER Bacillus
licheniformis 710 F¥k = 10% 7} 2] salt tolerance
2 e Ik AdAed, k HERER S &
oo,
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Fig. 1. Temperature effects on the growth Baci-
llus licheniformis CR-11.
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Table 5. Cultural characteristics of Bacillus

licheniformis CR-11.

Temp. (T) Specific growth Generation time
rate (hr ") (hr)
10 0. 14 4. 88
20 0.31 2.24
30 0.64 1.09
35 0.78 0.89
40 0. 48 1. 44
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Fig. 2. Survival curves for spores of Baci-
llus licheniformis CR-11; @—=85C, [ ]=90C,
C=95C, B=100C IR, intercept ratio.
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Fig. 3. Thermal death time curve for spores

of Bacillus licheniformis CR-11.
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