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INTRODUCTION

Chinese-style sausage is one of semi-
fermentation sausages.The ingrdients,
manufacturing conditions, and flavor
of the products are different from
those of the sausages produced in
other areas. Little information about
microbial ecology and distribution
of Chinese-style sausage is available.
However, no any desirable strains of
microorganisms are used in sausage
manufacturing(fermentation).Therefore,
isolation,identification of microorga-
nisms were carried out to study micro-
bial ecology of the sausage and the
action of the isolated and selected
organisms on sausage. The desirable
microorganisms are used as a starter
culture for manufacturing Chinese-
style sausage and controling quality
of the products.

MATERIALS AND METHODS

Sample for screening

Sausage products were collected as the
samples for screening the organisms
from the northern,central and southern
parts of the island.

Isolation and identification

all the samples were determined the
total aerobic count by concentional
plate techniques using plate count
agar(Difco) and incubated at 37°C for
48 hours.The fungi were enumerated on
potato dextrose agar and incubated at

25°C for 5 days. From each plate, the
colonies were picked at random and
propogated on the special media for

isolation and identification of orga-
nisms.
Micrococci and Staphylococci were en-

umerated on Mannitol salt agar and
incubated at 30°C for 3 days. Total
anaerobic agar and lactic bacteria

were enumerated with Brewer anaerobic

agar and APT agar & incubated at 37°C
for 2 days.
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49 strains from 200 strains isolated
lactic acid bacteria could produced
acetoin,and 73 strains could reduced
nitrate,and only 7 strains had both
abilities(Table 8). The further use of
this 7 strains in the sausage making
needed more work.
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spp. and Micrococci spp. action on
muscle protein,and produced more amino
nitrogen.

The abililty to attack the muscle
proteins could be detected from the
electrophorotogram. No remarkable change
was detected in the sarcoplasmic protein
fraction on the electrophoretogram.
However, myofibrillar proteins were
utilized preferentially by the spoilage
bacteria - P.fragi and P.fluorescens.
The result was found the components of
higher molecular weight disappeared or
degradated and produced Tower molecular
weight components on the electrophore-
togram(fig. 1 ).

The moisture content of the sausage
prepared in lab was lowered from the
initial level of 34 % to 21 %Z in the
first week storage, and then remained
at 15 % after 2 wk storage. The product
was hung in gas atmospheres without
packaging. Therefore, the moisture de-
creased with the storage time extended.
The pH values of the product . changed
remarkably, within the first week of
storage,from 6.70 declined to 6.04,and
reached to 5.88 after 3 week storage.
Increasing rate of amino nitrogen was
not fast, and ethanol content did not
change considerably. Acid value of the
sausage inncreased with the storage time
increased and all the values were high-
er than the initial value of raw meat
(see Table 6).Lactic acid content also
increased from 0.07 g/100g,approximately
double of the initiail content. The
increase in lactic acid and fatty acid
content and decreased in moisture content
may be a major cause to bring pH value
of the sausage declined. It was also
noted that a significant difference in
volatile flavor compounds concentration
between the products before drying and
after drying. Many volatile flavor
compounds increased significantly after
the product dried.(see fig. 2 )

DISCUSSION

Taiwan is located on higher temperature
and humidity subtropical area which
is favor to the microbial growth.Thus,
the sausage products contain higher
bacterial counts. The variation of the
distribution of microorganisms on the
sausages depends on the localities.
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Table 1. Microorganisms isolated from the sausage
produced from the different parts of Taivan.
Bacterial group North Middle South

Totzl acrobic flora 1.1-201 18.4-53 43.6-830

Total anaerobic flora 5.0- 78 0..2=-87 11:2-550
Moic 120=198 1.0=17 3.1-330
Micro.8Staphy. 3.0-158 3.0-52 101230
Lactis acid bacteria 5:0-116 10.0-17 10.0-8
coleny % 3@,6

Table 2. Physiological characteristics of 790

straing isolated from sausage.

No. of etraine %

Table 6. Changes of acid value,amino nitrogense
L y u s g stor2geé’ i
actic acid and pH of the sausage during ry
1 d pH of th ge during S

thanc:r

afte’

ore curing

1 day after curing

Moisture (%)

Acid value

Amino nitrogen( mg/g) 14
pH

Ethanol (g/107<)

Lactic acid(g/100g) 0.07
Malic acid 0.08
Formic acid 0.05

7°C,21 days
7°C, 7 days
25°c,7 days
35°C,2 days
control

35°C,2 days
25°C,7 days
7°C, 7 days
7°C,21 days
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Staphylococci 225 28.4

Micrococci 365 46.3

Lactic acid bacteria 200 25.3

Cocci 786 99.5

Rods 4 0.5

Motility 0 0
Table 3. Sensitivity of some enzymatic activity test of

isolates from sausage.

No. of strzins 225 365 200 790
No. & X Staphy. Micro. L.A.B. Total
Nitrate reduction 66 29.3 149740.8 63/31.5 278/35.2
Lipolysis 121. 58.2 155;42.5 83741.5 359/45.5

166/73.7 244/66.8

4 1.1

169/84.5

Proteclysis

Alzchol oxidation 0/0 4/2.6 8/1.G

Table 4. Utilization of sugars by isolates from sausages. (No.8%)

No. of strains 225 365 200 790
No. & % Staphy. Micro. L.A.B. Total
acid lrom: N

FRUCTOSE 202/89.5 294/80.5 143/71.5 639/80.5
LACTOSE 78/34.7 149/40.8 88/44.0 315/9.9
SUCROSE 204/90.7 255/69.9 121/60.5 580/73.4
DEXTROSE 200/88.8 340/93.2 156/78.0 T716/88.1
MALTOSE 212/94.2 291/79.7 159/79.5 662/83.%

Table 5. Production of acetoin & nitrate reductase

by L.A.B.isolated from sausage.

positive No.

acetoin production 49
Nitrate redustase 73
Acetoin production

)
Nitrate redustase 7
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