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Proteolytic Yeasts Isolated from Mackerel (Scomber japonicus)

Eun-Gyong OH, Mi-Yeon PARK* and Dong-Suck CHANG*

National Fisheries Research & Development Institute, Pusan 619-900, Korea
*Department of Food Science & Technology, Pukyong National University, Pusan 608-737, Korea

Microbiological spoilage of marine fish is complex process occurring by bacteria, yeasts and molds. There have
been rare study for saprophytic yeasts although having enormous numbers of bacteriological studies on the spoilage

of marine fish.

The 14 genera of yeasts isolated from mackerel (Scomber japonicus) with high frequency of occurrence were
Candida sp., Rhodotorula sp., Torulopsis sp., Cryptococcus sp. and Tricosporon sp..

Among these ones Candida lipolytica was identified as the strongest proteolytic yeast, then named Candida
lipolytica ¥M5 (C. lipolytica FM5). C. lipolytica FM5 showed optimum growth at 25C, pH 7.0 and could grow
at 5C and in medium containing 10% sodium chloride.

To evaluate the saprophytic activity of the selected strain, C. lipolytica FM5 and Pseudomonas fluorescens
ATCC 17571 which is one of representative spoilage bacteria were individually inoculated into the sterilized fish
muscle homogenates, and then pH changes and volatile basic nitrogen (VBN) values were checked during the

storage at various temperatures.

According to the experimental results, the productions of VBN by C. lipolytica FM$ in the fish muscle
homogenates were 50 mg-N/100 g at 5C, 152 mg-N/100 g at 15C and 379 mg-N/100 g at 25C for 1 week storage,
respectively. Above results were nearly same as in case of Ps. fluorescens ATCC 17571 inoculation. It suggest
that saprophytic yeasts also have important role in spoilage of marine fish.
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Table 1. The growth patterns of yeasts isolated from
mackerel (Scomber japonicus) on YM me-
dium plate at 5C

Incubation time (day)

Srains

1 2 3 4
Y - 1 +* + ++  ++
Y - 2 + + + +
Y- 3 + + + +4
Y- 4 + + ++ ++
Y- 5 + + + ++
Y- 6 - - - -
Y- 7 + + ++ ++
Y- 8 - - - -
Y- 9 + + ++  ++
Y — 10 hs + ++ ++
Y - 11 + + + +
Y- 12 - - + +
Y - 13 + + + +
Y — 14 + + ++ ++

*— 1 no growth, * : slightly growth,
+ : moderate growth ++ ; good growth
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Table 2. Appearance of proteolytic enzyme activities
of yeasts isolated from mackerel (Scomber
Jjaponicus) on YM medium plate

Incubation time (day)

Srains

1 2 3 4
Y- 1 —* - - -
Y- 2 - + + +
Y- 3 - - - -
Y- 4 - + + +
Y- 5 + ++ 4+ ++
Y- 6 - + + +
Y- 7 - - - -
Y- 8 - - - -
Y- 9 - + + +4+
Y- 10 - + + ++
Y- 11 - + + +
Y- 12 - + + +
Y - 13 - - - -
Y - 14 — + + ++

*— . no growth, £ ; slightly growth,
+ ; moderate growth, ++ ; good growth

Table 3. Physiological characteristics of Candida lip-
olytica FM5 isolated from mackerel (Scom-
ber japonicus)

Pellicle formation

+ Fermentation of
Pseudo myclium +
+

glucose -
True mycelium galactose -
Arthrospore - saccharose -
Ascospore - maltose -
Assim. of nitrate - lactose -
Split. of arbutin - xylose -
Lig. of gelatin + trehalose -
Hydrolysis of urea + raffinose -

Vitamins required  T*

*T . thiamine
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Fig. 1. Effects of temperature on the growth of Can-
dida lipolytica FM5 in YM broth medium for
48 hrs.
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Fig. 2. Effects of pH on the growth of Candida lipoF
{gca FMS5 in YM broth medium at 25C for
hrs.

Table 4. Effects of sodium chloride on the growth of
Candida lipolytica FMS in YM broth me-

dium at 25C
Conc. of Incubation time (day)
NaCl (%) 1 2 3 4
00 -~ x4 ++
10 - + 4+
10 - - 44
20 - + 4+
30 - + o+t
40 - ¥ T
50 - + + 4+
60 - " T
70 - + + ++
80 - : * +
90 - - + +
10.0 - — + +

*— ; no growth, * ; slightly growth,
+ ; moderate growth, ++ ; good growth
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