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Studies on “Uni-Shiokara” ——1.

Changes in Chemical Composition of “Uni-Shiokara” during the Storage
By

Yoshihiko Hata and Masayuki Kocar

In the manufacture of “Fish-Shiokara” muscles and guts of fish are mixed with
salt, and they are usually ripened in a vat for several weeks. Some enzymatic autolysis
and microbial decomposition of raw materials probably take place in the ripening
process. It is generally supported that this treatment results in desirable changes in
taste and flavor of the “Shiokara”. However, “Uni-Shiokara” which is prepared
with gonad of sea urchin, salt and a small amount of alechol is expected to differ in
various respects from “Fish-Shiokara”. .

In the present paper the authors attemped to elucidate the changes in chemical
composition and microbial population of “Uni-Shiokara” during the storage.

The results obtained are shown in Tables 1-—8 and Figs. [—5, and may be
summarized as follows:

1) Chemical composition of gonad of sea urchin which were used as the raw
materials of “Uni-Siokara” considerably varied with the locality and the species.

2) Changes in chemical composition of “Uni-Shiokara” during the storage were, in
spite of the low concentration of salt in it, remarkably retarded as compared with
those during the ripening process of “Fish-Shiokara” containing salt in the higher
concentration. This may be due to the inhibitory effect of alcohol on the autolysis

and microbial activity in “Uni-Shickara”.
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Table 1. Chemical composition of gonad of sea urchin used as raw materials of “Uni-Shiokara.”

Comparative amounts in various
Sea urchin Crude Reducing Total fractions of nitrogen
Moisture . Ash* | NaCl u (% of Total N)
rat sugar | P N Water | Non- Volatile
Locality | Species soluble |proteir| Amino| basic
(%) | (%) | (%) | (%) | (%) (%) N N N N
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excepting NaCl

*%* These samples had been refrigerated before the analysis for about 2 months aftsr catch.

Table 2. Number of micro-organisms contained in gonad of ssa urchin used as raw materials of
“Uni-Shiokara.” Samples testad were the same as those shown in Table 1.(Viable cells in 1 g

of sample.)

;\ Medium employed
wlate counts™® A B N p
Locality of sea urchin \\\
Kitaura ** 8.0% 105 6.0x 105 8.0x 10 —
Ushibuka %% 2.5% 106 3.8%10¢ 2.1%108 3.3x10¢
Rijirj % 5.0% 108 1.8% 105 1.1x108 1.2x 106

£

sk

Medium A : Nutrient broth agar.
B : Nutrien: broth agar added with 10 % NaCl.
N : Potato glucose agar.
P : Potato glucose agar added with 10 9, NaCl.

/"
/”
7

Only bacteria were found on every media.

k% Not only bacteria but also yeasts were found on media N and P.
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Table 3. Chemical properties of gonad of sea urchin refrigsratad for about 7 months after the
catch. Samples stored wers the same as those shown in Table 1.

Contsnt of Content Comparative amounts in various Fractions of nitrogen
Locality of reducing " of total (% of tctal N)
sea urchin sugar N Watar soluble | Non-protein Amino Volatile basic
(%) (%) N N N N
Ushibuka 2.32 5.73 2.2 85.6 70.8 24.5 3.3
Rijiri 1.00 5.79 3.7 78.6 67.6 20.7 1.7

Table 4. Number of micro-organisms contained n gonad of sea urchin refrigerated For about 7 months
aFtar catch, Samples stored were the same as those shown in Table 2. (Viable cells in 1g of

sample.)
\\\\.\\ Madium employed
T For plats counts
— A B N p
Locality of sea urchin T
\ —
Ushibuka 4.2x 104 1.3x 108 4.0%10% 4.0x 107
Rijiri 4.0% 102 4.0x10% 4.0x 108 2.0x 102
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Table 5. Chemical properties of “Uni-Shickara” on the market.

Comparative amounts in

Mods of Ssa urchin Time Total various fractions of
oce o elan::sned Moisture " nitrogen (% of total N)
manufacture mZnJ—r P N | Wataer | Non- Volatile
- Locality Spacies Facture : solublelprotein| Amino| basic
(%) (%) | N N | N N
Strongylocentrotus
e - pulcherrimus(70%); 0 39.2 6.50] 2.4 (27.9118.3]11.4 0.6
& =}
Kitaura
“Hamazume” .. .
Heliocidaris
crassispina (30%) 1 year 36.3 6.18| 2.4 | 46.6 | 41.2 | 14.8 1.0
Strongylocentrotus
- - Rijiri : intermedius (40%): 0 43.2 16.01, 2.1 | 37.8 | 26.3 | 16.9 1.0
Mass;oduci:fon Ushibuka|  ~ Heliocidaris |4 hel 450 621 2.2 | 39.0 | 26.2 | 15.4| 1.4
P crassispina(60%) | °T°" : ) : ’ ) ) )

Table 6. Number of microorganisms containad in “Uni-Shiokara” on the market. Samplas tasted
were the same as those shown in Table 5. (Viable cells in 1g of sample.)

Mode of Time elapsed Medium employed for platz counts
manufacture after manufacture A 3 N p
O 0 1.0 105 8.6 102 4.6 108 1.4 % 102
“Hamazums” 1 year 7.1 10% 5.0% 103 1.1x10% 2.5%x103
= e 0 3.8x 105 6.0x 108 8.2x 103 4.9 x 108
Mass production 3 months 5.7 % 103 1.0% 108 4.0x10% 1.0x 102
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Table 7. The preparation of “Uni-Shiokara.” The gonad of sea urchin which consisted of Strongy-
locentrotus pulcherrimus (70%) and Heliocidaris crassispina (30%%) freshly caught at Kitaura
were used as raw materials.

Sample number

Treatment

To 100g of gonad of sea urchin, 10g of baked salt and 14cc of absolute alcohel

! were added. .

2 10g of toluene and 1g of chloroform were added to 100g of gonad of sea urchin
treated in the same manner with sample 1.

3 After steaming at 98°C for 20 minutes, gonad of sea urchin were re-soaked in sea
water. And then they were treated in the same manner with sample 1.

4 10g of toluene and 1g of chloroform were added to 1003 of the untreated gonad

of sea urchin.
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Fig. 1. Change of the amount of water soluble nitrogen in “Uni-Shiokara” during storage at
room temperature. Samples testad were those shown in Table 7. —(O—, Sample 1 ;---&)--+,
Sample 2 ;—@&—, Sample 3;—O—, Sample 4.
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Fig. 2. Change of the amount of non-protzin nitrogen in “Uni-Shickera” during storage at room
temperature. Samples tssted and their marks were the same as those employed in Fig. 1,
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Fig. 3. Change of the amount of amino nitrogen in “Uni-Shiokara” during storage at room

temperature.
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Fig. 4. Change of the amount of volatile basic nitrogen in “Uni-Shiokara” during storage at
room temperature. Samples tested and the ir marks were the same as those employed in Fig. 1.
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Fig. 5. Change of pH value in “Uni-Shiokara” during storage at room temperature. Samples
tected and their marks were the same as those employed in Fig. 1.
Table 8. Number of micro-organisms contained in “Uni-Shiokara” during the storage at room tempera-
ture. Samples testad were those shown in Table 7. (Viable cells in 1g of sample.)
Sample Madium employed Time after preparation of samples
number for plate counts 4 hrs { 3 6 1 a5 99 178 days
A 1.7x%1036.0x% 103|8.0x 102 - 1.0x 1031.0 % 108|1.6x 10%|1.4 x 10%
1 B 7.2%10212.4% 108:8.0% 102[1.6 % 1083.6 X 1024.0 % 10216.0x 10 [2.0% 10
p - — — -— — .4 % 1038.0% 10 *
A 8.0% 102/5.0 % 1088.0 % 102/6.0 % 1021 .4 x 10%2.0 x 102]1.0% 10%3.0 % 102
z B 6.0% 102)3.0 % 10216.0% 102(5.7 % 1022.0% 10%2.0x 10%1.2x 102 *
p — — — — — .8x102%4.0x 10 *
A 1.0%1052.2% 105/3.0% 102/1.0x 1032.0% 1021.0%x 1046.0% 10 |3.4 % 102
3 B 3.6%x10%4.0% 1026.2% 1025.8x 10%6.0 % 103 *® 0% 10 6.0x10
p — — — — — A% 1026.0% 10 [6.0x 10
A 3.4% 10512.0% 1052 .5 10%5.2 % 10%1,5% 109]3.6 x 1086.0x 10 |4.0x 102
4 B 2.2 % 1051 .4 % 10513 ,0 % {04]1.4 % 1082.0x 1082.0% 1026.0% 10 *
P — — — — — .6%x10212.0% 10 *

N. B. #..-less than 10 cells.
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