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Studies on “Uni-Shiokara” —V.
The Microbial Flora of “Uni-Shiokara”

By

Yoshihiko HaTta and Masayuki Kocur

In the manufacture of “Uni-Shiokara” the gonad of sea urchin is mixed with salt
and alcohol, the concentrations of which are ca. 10 % and ca. 12 %, respectively.
The “Hamazume” products of “Uni-Shiokara” are prepared immediately after the
catch of sea urchin, and for preparing the mass preducts the sea urchin gonad
which has been salted and refrigerated for several months is used.

By the present authors it has been reported that the chemical composition of
“Uni-Shiockara” changes, though not violently, during the storage and that these
changes may be attributed te not only enzymatic autolysis but also the action of
microorganisms existing in it.

The present paper embodies their observations on the kinds and the character-
istics of microorganisms in “Uni-Shiokara” .

The microbial population demonstrated in media containing NaCl at different
concentrations: 0, 5, 10 and 20 9%, generally decreased with increasing NaCl con-
centration in the media (Table 1). These results suggest that the majority of
microorganisms existing in “Uni-Shickara” may do not have very intense salt
tolerance or requirement, in spite of high salt content of it.

The composition of mierobial flora of “Uni-Shiockara” was examined by isolation
of colonies which developed on nutrient agar plates of different NaCl contents.
From the media containing 0 and 5 % NaCll non-spore-forming rods were mainly
isolated, while from the media of 10 and 20 ¢ NaCl spore-forming rodse were
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predominantly isolated (Table 2). In the raw materials, i.¢. the gonad of sea urchin
which was freshly caught, cocei and non-spore-forming rods were predominant,
whereas in the products “Uni-Shiokara” cocci gradually decreased and spore-forming
rods increased during the storage (Table 3). Yeasts which have been known to
cause an undesirable gaseous fermentation in “Uni-Shiokara” were found in con-
siderable number in the sea urchin gonad which was stored under high salt condi-
tion, but in “Uni-Shiokara” they almost entirely disappeared (Table 3). These
results may be attributable to the germicidal effect of supplemented alcobol on the
yeasts.

The classification and the identification of the microorganisms isolated from the
sea urchin gonad which was freshly caught and the “Hamazume” products of “Uni-
Shiokara” on 50 days after the manufacture were carried out according to BERGEY’s
manual. The microorganisms isolated frcm the gonad of sea urchin were classified
into 4 kinds (5 strains) of Micrococcus, 2 kinds (7 sirains) of Achromobacter, 2
kinds (2 strains) of Pseudomonas, 1 kind (1 strain) of Flavobacterium, 2 kinds
(3 strains) of Alcaligenes and 2 kinds (2 strains) of Bacillus, and those from
“Uni-Shiokara” were classified into | kind (] strain) of Micrococcus, 4 kinds (9
strains) of Achromobacter, 7 kinds (6 strains) of Pseudomonas and 4 kinds (26
strains) of Bacillus (Table 4). These bacteria, in general, had considerable pro-
teolytic activity and salt tolerance or requirement, though the majority of them were

not vigorous in saccharolytic action (Table 5).
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Table 1. Number of microorganisms in  “Uni-Shiokara” on the market, counted by different kinds
of media at 30°C.

Sample Vizble cells of microorganisms in 1 g of sample
Concentration of NaCl added to basal medium
Mocle of Time after Basal medium® (%)
manuracture manufacture
0 5 10 20
g Nutrient agar 1.0x10% | 9.2x10% | 8.6%10% | 2.1x 10?
“Hamazume” 3 days Potato-glucose agar | 4.6 10% | 1.1x10% | 1.4%x10% | 5.9% 10
production ' Nutrient agar L 7.1% 100 | 2.6% 101 | 5.0%10% | 1.6% 108
b yeer Potato-glucose agar | 1.1x10% | 1.5x103 | 2.5%10% | 7.2% 10
J Nutrient agar 3.8%x10% | 1.4%x10% | 6.0%x10% | 7.4 % 103
Mass 4 days Potato-glucose agar | 8.2% 10% | 7.0%10% | 4.9%10% | 1.1 103
production Nutrient agar 5.7%10% | 5.6x10% | 1.0x10% | 1.1x10
3 months . 9
Potato-glucose agar | 4.0% 10* | 4.6 x10% | 1.0x 102 —

* Nutrient agar : beef extract 5 g, poly peptone 10 g, agar 15 g, tap water 1000ml, pH 7.2
Potato-glucose agar : glucose 20 g, agar 20 g, potato extract {extract of 200 g potato with
1000 ml tap water at 100 °C for 1 hr.) 1000 mi, pH 5.8
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Table 2. Kinds of microorganisms isolated from the “MHamazume” products of  “Uni-Shiokara” on
the market, by different kinds of media.

Medium employed for isolation Number cf strains
n;“::z? ac”:cfr:a Concentration of Non-spore- Spore-formin
anura Basal medium* NaCl added Cocci forming P rods 9 Yeasts
(%) rods
0 2 5 0
5 0 1 3 0
MNutrient agar
10 0 7 0] 1
20 0 4 ¢} 0
3 days 0 0 1 5 0
Potato - glucose 5 0 2 4 0
agar 10 1 3 0 2
20 0 3 0 6]
Total 1 23 17 3
0 0 5 9 1
5 0 4 6 0
Nutrient agar
10 2 6 5 2
20 0 3 1 0
1 year 0 1 2 0
Potato - glucose 5 0 0 1 0
agar 10 0 2 1 1
20 0 3 1 1
Total 2 24 26 5

* Cf. Table 1
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Table 3. Kinds of microorganisms found in “Uni-Shiokara” on the different time after manufacture.

Sample Number of strains
Medium
Mode of amployed for MNon-spore | Spore-
oce Time after manufacture isolation®¥* Cocci | -forming | forming | Yeasts
manufacture
- rods rods
Before manufacture A 0 9 1 0
(Raw materials, gonad of sea urchin)* B 5 1 0
J A 5 10 8 0
12 d
2 days B 5 11 1
d A 1 9 5
23 days
14 0
“Hamazume” B 5
production , A 0 4 17
5 [
50 cays B 1 11 9
" A 5 10 0
t
6 months B 13 12 0
A 0 9 0
1 ye
veer B i 10 1
Before manufacture
(Raw materials, gonad of sea urchin)** B 6 4 5 8
Mass production 4 days B | B 5 o
3 months B 2 3 3 1

*  Mixture of Strongylocentroius pulcherrimus (70%) and Heliocidaris crassispina (30%)
which were freshly caught at Kitaura, Yamaguchi Pref.

¥ Mixture of Strongylocentrotus intermedius (40 %) and Heliocidaris crassispina (60%)
which were caught at Rijiri, Hokkaido and Ushibuka, Kumamoto Pref., respectively, and salted
with 10 9 NaCl and stored at 0 to 5°C for 2 months

*E% A ¢ nutrient agar, B @ nutrient agar enriched with 10 9% NaCl
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Table 4. Species of microorganisms isolated from the “Hamazume” products of “Uni-Shickara”.

Number of strains isolated
Microorganisms Be(grzzf/ ;nq::::ﬁ:i;re 50 days after manufacture
Total
Modim A Medim B+ o1 | Modiom A¥ Madim B¥| To%e!

1. Micrococcus candidus 1 1 0 0 0 1
2. Micrococcus colpogenes 0 2 2 0 1 1 3
3. Micrococcus conglomeratus 0 1 1 0 0 0 1
4. Micrococcus roseus 0 1 1 0 0 0 1
5. Pseudomonas membrano formis 1 1 0 1 3 4 5
6. Pseudomonas nigrifacience 0 1 1 0 2 2 3
7. Achromobacter butyri 2 0 2 0 1 1 3
8. Achromobacter liguefaciens 0 0 0 1 1 2 2
9. Achromobacter stenohalis 0 0 0 0 3 3 3
10. Achromobacter thalassius 3 2 5 2 1 3 8
11. Flavobacterium neptunium i 0 1 0 0 0 1
12. Alcaligenes marshallii t | 1 2 0 0 0 2
13. Alcaligenes recti 1 0 1 0 0 0 1
14. Bacillus licheniformis 0 0 o] 3 2 5 5
15. Bacillus pulvifaciens 0 1 1 4 1 5 6
16. Bacillus pumilus 0 0 0 2 0 2 2
17. Bacillus subtilis 1 i 3 6 14 15

* Medium A : nutrient agar, Medium B : nutrient agar enriched with 10 % NeCl
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