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Abstract

Studies have been undertaken to investigate the degree of microbial contamination in the subsidiary
materials which have been known as an important source of microorganisms associated with spoilage of
fish sausage and fish paste products. Twenty kinds of food ingredients including starch, spices and con-
diments, 59 samples in total collected from commercial fish sausage processing plants and supermarket in
the period of July to October 1979, were examined for standard plate count, coliform and fecal coliform,
mold and yeast, thermoduric microorganisms, aerobic sporeformers (mesophilic and thermophilic), anae-
robic sporeformers (mesophilic and thermophilic) and sulfide spoilage anaerobes. The results obtained are
summarized as follows.

1. Among the food ingredients examined, corn starch, black pepper, hot pepper, onion, garlic, ginger,
beef extract and frank marked high bacterial contamination with general and sporeforming microorga-
nisms. And bacterial content of marked samples were generally higher than that of the samples from
plants.

2. The high standard plate count caused by high content of these bacteria like thermoduric, mesophilic
or thermophilic sporeforming aerobes.

3. Bacterial content of food ingredients such as black pepper and beef extract being used in plants, and
black pepper, hot pepper, onion and garlic from the market were exceeded the bacterial standards being
enforced in Japan and U.S.A.

4. Average standard plate count was in the range of 10* to 10°/g for black pepper, wheat flour, onion
and garlic collected from plants, and 10° to 107/g for black pepper, hot pepper, onion and garlic
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from market. No plate count was observed in pepper essence and coloring material.
5. Coliform organism was detected in starch, black pepper, hot pepper, onion, garlic, ginger and gluten
that showed high standard plate but no fecal coliform in the samples except black pepper and hot

pepper.

6. Average mold and yeast count was 140 to 460/g for corn starch, wheat flour and black pepper from
plants, and 10%/g for black pepper and hot pepper from market. No count was observed in the other

ingredients.

7. Sulfide spoilage sporeforming anaerobes boiled for 5 min. at 100°C and incubated at 55°C was not

detected in all the samples examined.
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Table 1. Distribution of std. plate count in subsidiary materials for fish sausage by
sample sources
No. of sample Plate count per g. at 35°C
Materials From From From market From plant
market plant Ave. Range Ave. Range
Supplemental materials
Corn starch 1 4 390 240 N.C.»®—5.1x10¢
Wheat flour 1 3.2X10%
Spices
Black pepper 4 3 4.1X107 3.8X107—4.8X107 2.3X10° 400—5.8x108
Pepper essence 3 N.C.» N.C.»
Nutmeg 4 55 10—4. 7Xx103
Allspice 2 10 N.C.»-20
Cinnamon 2 3 360 N.C.»—1.3%X10° 220 N.C.©4.9x108
Onion 1 2 2.4X10° 7.2X10* 2.0X10°—2.6X10?
Garlic 2 3 2.7X10° 9.2X10*—7.8X10° 1.1X10°  1.2X10!—8.3X10°
Ginger 1 2.9X10°
Red pepper powder® 2 1 1L.7x107 1.5X10°—1.9X107 200
Hot dog royal 2 3 NC.P-10
Frank 2 1. 8X 104 9.1X10*—3.9X10*
Condiments
Salt 1 2 N.C» 84 30—240
Sugar 2 1 74 50-110 20
Mono sodium 1 2 470 66  40-110
glutamate
Additives
Gluten 2 220  60-840
Casein 2 320  250-400
Beef extract 2 4.5X10*  0.3X10*—6.8X104
Coloring material
Color 2 N.C.® N.C.®

*Red pepper powder includes red pepper powder for market and paprika for plant sample.
N.C.#; No colony at inoculation of 1g sample N.C.<; No colony at inoculation of 0.0lg sample
N.C.Y; No colony at inoculation of 0.1g sample N.C.%; No colony at inoculation of 0.033g sample
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Table 2. Distribution of coliform group in subsidiary materials for fish sausage by
sample sources
Total coliform MPN per 100g. Fecal coliform MPN per 100g.
Materials From  market  From plant From  market From plant
Ave. Range Ave. Range Ave. Range Ave. Range
Supplemental materials

Corn starch <18 42 <18-230 <18 <18 <18—-<18

Wheat 1,300 <18
Spices

Black pepper 5.5X10* 3.3x10° 980 <18-> 7.4%10% 2.3X103% 84 <18-490

—2.4%10° 1.6X104 ~3.5x10*

Pepper essence <18 <18— <18 <18 <18—-<18

Nutmeg <18 <18— <18 <18 <18—<18

Allspice <18 <18- <18 <18 <18—<18

Cinnamon <18 <18—-<18 <18 <18—~<18 <18 <18—-<18 <18 <18—<18

Onion <36 220  74—680 <36 <3 <36—<36

Garlic <18 <18-<18 26 <18— 54 <18 <18—-<18 <18 <18—<18

Ginger 80 <36

Red pepper powder* 1.3x10° 3.3X10%— <18 3.4X10° 490-2.3 <18

5.4X10° X10%

Hot dog royal <18 <18— 18 <18 <18—<18

Frank <18 <18— 18 <18 <18—-<18
Condiments

Salt <18 <18 <18—<18 <18 <18 <18—-<18

Sugar <18 <18 <18—-<18 <18 <{18—-<18 <18

Mono sodium <18 <18 <18—-<18 <18 <18 <18—<18

glutamate
Additives

Gluten 39 2078 <18 <18—-<18

Casein <18 <18—<18 <18 <18—<18

Beef extract <18 <18—<18 <18 <18—<18
Coloring materials

Color <54 <54—<54 <54 <54—<54

*Red pepper powder
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Table 3. Distribution of mold and yeast in subsidiary materials for fish sausage by

sample sources

Mold and yeast per g. at 21°C

Materials _From market From plant
Ave. Range Ave. Range
Supplemental materials
Corn starch 20 140 10—9.5x10*
Wheat flour 460
Spices
Black pepper 2.8X103 200—1. 2X10° 300 N.C.9—g.2x10*
Pepper essence N.C.®» N.C.»
Nutmeg N.C.2 N.C.2
Allspice N.C.» N.C.»
Cinnamon 5 N.C.®—20 N.C.» N.C.»
Cnion 20 N.C.» N.C.®
Garlic N.C.® N.C.» 1 N.C.2—
Ginger N.C.»
Red pepper powder* 1,700 8003, 600 N.C.® N.C.»
Hot dog royal N.C.® N.C.»
Frank N.C.2 N.C.®
Condiments
Salt N.C.» N.C.2 N.C.»
Sugar 4 N.C.9—
Mono sodium N.C.» N.C.2
glutamate
Additives
Gluten N.C.» N.C.»
Casein 10 10—-10
Beef extract N.C.» N.C.»
Coloring materials
Color N.C.9 N.C.»

*Red pepper poweder includes red pepper powder for market and paprika for plant sample
N.C.#; No colony at inoculation of (.1g sample
N.C.?; No colony at inoculation of 0.01g sample
N.C.<; No colony at inoculation of 0.033g sample
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Table 4. Distribution of thermoduric bacteria in subsidiary materials for fish

sausage by sample sources

No. of sample

Thermoduric microorganism per g. at 32°C

Materials From  From From market _From plant
market plant  Ave. Range Ave. Range
Supplemental materials
Corn starch 1 4 150 180 20—490
Wheat flour 1 1.7X10°
Spices
Black pepper 4 3 2.9X107 2.1X107—3.7X107.
Pepper essence 3 N.C.® N.C.»
Nutmeg 3 6 N.C.P—g0
Allspice 2 4 N.C.P»—20
Cinnamon 2 3 350 N.C.¥—1.2%X10° 32 N.C.»—-3.2x10°
Onion 1 2 2.2X10° 2.1X10% 530—8. 7X103
Garlic 2 2.2X10° 6.7X10*—7.4X10° 1.6X10* 1.0X10*—2. 5X10*
Ginger 1 2.9%10%
Red pepper powder* 2 1 1.3X107 1.0X107—1.8X107 400
Hot dog royal 2 3 N.C.»-10
Frank 2 1.1x10*
Condiments
Salt 1 2 N.C.® 14 10-—20
Sugar 2 N.C.» N.C.» N.C.®»
Mono sodium 1 2 30 33 30-40
glutamate
Additives
Gluten 2 200 60—680
Casein 2 66 20—220
Beef extract 2 3.9x10* 2.3X10*—6.7X10*
Coloring material
Color 2 N.C. &

*Red pepper powder includes red pepper powder for market and paprika for plant sample

N.C.®»; No colony at inoculation of 1g sample

N.C.9: No colony at inoculation of 0.(lg sample

N.C.?; No colony at inoculation of 0.1g sample N.C.%; No colony at inoculation of 0. 033g sample
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Comparison of bacterial density of standard plate count, thermoduric and

aerobic sporeformers in subsibiary materials for fish sausage.

Thermoduric Aerobic Sporeformer per g
Standard plate count per g microorgamism per g Mesophile Thermophile
No. Sample count Ratio® count Ratio®  count  Ratio® count Ratio®
(%) (%) (%) (%)
1 Corn starch 240 100 180 75.0 91 37.9 N.C2 ¢
2 Wheat flour 3.2Xx10* 100 1.7%10% 5.3 210 0.7 1 0
3 Black pepper 2.3%10° 100 1.8X10° 78.3 5.7x10! 24.8
4 Nutmeg 55 100 6 10.9 2 3.6 N.Cw»
5 Cinnamon 220 100 32 14.6 22 10.0 7 3.2
6 Onion 7.2%10* 100 2.1X103 2.9 500 0.7 95 0.1
7 Garlic 1.1x108 100 1.6x10* 14.6 8.6x10% 7.8 680 0.6
8 Ginger 2.9%x10° 100 2.9%10° 100 1.4%10° 48.3 270 9.3
9 Frank 1.8x10* 100 1.1x10* 61.1  2.9%x10° 16.1 N.C.®
10 Beef extract 4.5X10% 100 3.9%10t 86.7 3.1X10* 68.9 1.6X10® 3.6
11 Red pepper powder 1.7X107 100 1.3x107 76.5 7.7X108  45.3 2.9X10% 17.1

Count of indicated organism %100

a) 107
Ratio standard plate count
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