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BACTERIOLOGICAL STUDIES OF SHIOKARA OR “SOUSED SQUID.”
2. THE STUDIES ON THE CHEMICAL CHANGES IN THE RIPENING PROCESS.

Kiyoshi NAGAO and Takahisa KIMURA
(Faculty of Fisheries, Hokkaido University)

In this repo;t, the change of the chemical components during ripening of Shiokara was
observed.

The ‘‘shiokara’” was extracted with water and then the extracted substance was separa—
ted into several kinds of nitrogen fractions.

Each fraction of nitrogen was measured. The percentage of the nitrogen in the combined
forms to the total nitrogen in the extracted materials was determined. And also the percentage
of the different forms of nitrogen to the non-protein nitrogen was determined.
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Table 1.

Chemical composition of Squid muscle

Body Head and Feet Fin

mg/1g ; dry matter?s | mg/lg | dry matter% | mg/lg | dry matterZ

% % %

Water2s 74.55 76.94 77.10

mg mg| mg
Total-N 31.37 12.36 13.62 5.91 28.79 12.54
Amido-N 2.36 0.92 1.85 0.80 2.10 0.91
Humin-N 0.87 0.34 0.32 0.13 0.79 0.34
Total-N in Monoamino fraction 13.64 5.36 6.64 2.88 11.54 5.03
Monoamino-N 10.06 3.95 5.28 2.28 9.09 3.97
Total-N in Diamino fraction 3.09 1.33 8.73 3.81
Diamino—-N 2.65 1.15 4.34 1.89
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Table 2. Chemical composition
of Squid-liver.

AL XA BB BOMROEIF% (KT 2 HHICHE KRBT 2 5
2.1kg (JAKEE 1.4kg, R 0.7kg) 12315gn & (15 15%) KU
FFHEE105g (A5 5 25) % IBA R < #H BRARRRO @R L15 2 &
HK 100ccm i LR EHLSRICKE L (B24F11H1 08 &

Water 61.5? B. #RFoRKIDZEL

Crude Fat 18.30

Total-N 3.01

Protein—-N 1.20

Non-Protein-N 1.70

Hot water—soluble-N é.l\’) DIZHM) ZEHBE L,

A | L1 EEER—H—EINE R CEEL,

20 2 BEERENE R 2 MA TEAE % Il L) IBA L. LB R {KZEL

o

AREFE A RIEOERNTERIIRDINL TH %,
(1) Water Extract ® Total-N: ZRD3k} 100g% & V¥ 60ccd 7Kz THiH ., Filter paper pulp
WCERDBEGIIERL ., BIC2~3EA B DK THH ., MBI THlE UK % 4+ TEMIC 100cc L
Micro-kjeldahl i€ W NZ HI5E L7,
(2) Water Extract ® Nonprotein-N: 31D 5:I24# Y #H%le¢ 3 Water Extract Solution 97cc

L 75 L Micro-kjeldahl :icfEvV-N#HIE L 72,
WVNT 2D Water Extract @ Nonprotein-N ik D5 & IRREDLEE A WET 5 5
(3) Amido-N  (4) Humin-N
Amino-N (7) DiaminoX ®»Total-N

3

(5) Monoamino[X @ Total-N
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(8) DiaminoX ® Aminc-N
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Table 3. Nitrogen fraction in the extracted materials of ‘‘Shickara’ (mg/Samplel002)

Days| Total-N E‘Ili’l“pro‘ei“ Amido-N | Humin-N \N,lI;aor}g;;rIjné)n— ﬁ;@;ﬁgﬁnﬁ D'Ii‘z(l)rtrzliilr:oli " %?;Lnu?n—g "
fraction [fraction fraction fraction
0 213 119 13.68 — 42.56 14. 4 56.79 1.49
3 421 260 17.12 9.74 91.94 44.00 115.58 =
9 499 342 13.91 11.22 126.09 74.00 155.86 2.50
12 595 398 11.59 13.20 |- 145.35 91.50 182.13 5.50
15 595 392 13.91 12.46 147.10 $0.90 18.037 14.65
19 595 392 8.92 10.50 154.11 95.20 175.12 16.00
27 528 400 5.88 11.31 159.36 107.55 173.37 23.05
30 417 326 13.69 12.69 136.30 92.73 132.60 25.16
33 513 407 20.69 11.93 166.36 113.35 162.86 21.45

Bk & WEFEOKIHE D Total-N 123 5 AFHEEROEHEY KD S L 4 ROM TH
5o

Table 4. The percentage of the nitrogen in the Combined forms to the total nitrogen in the
extracted materials.

| Total-N Amino-N Amino-N
Nonpro- |Total-N |Total-N |in Mono-| Amino-N | Amino-N |in Mono- in Amino-N{Amido-N|Humin—
tein-N in in amino in in amino Mono- in Total-N
Total-N | Mono— fraction | Mono—~ |Diamino |fraction | amino |Diamino N
amino |Diamino + amino fraction + fraction |fraction |x 190 |Total-N.
x100 | fraction . |TotalN~- | fraction 'Tgial-N |Amino-N Toral-N | Total-N
Days Total-N | fraction | in Di~ | Tora"N in, in in %100
Total-N | amino x100 |Diamino  Mono- | Diamino
X100 fraction | 100 fraction | amrno | fraction
x100  |Total-N Total-N | fraction
%100
%100 % 100 %100

f 1
55.86| 19.98| 26.66 46.64 6.96 0.69 7.66| 34.84 2.62 6.24 —

61.75 21.83 27.45| 49.28 10.45 | — — 48.93 — 4.06 2.31

|

66.89| 24.42| 380.61| 55.03| 15.37| 0.50 15.87 62.95  3.01| 1.4 2.21
15 | 65.88 24.72| 30.31) 55.03| 15.27  2.46| 17.78| 61.79 ° 8.12| 2.33| 2.09
19 | 65.88 25.90 20.43| 55.33 16.00 2.63 18.69 6L.7.| 9.13 1.9/ 1.76

0

3

9 68.53 25.26 31.23 56.49 14.82 i 0.50 15.35 58.68 1.60 2.78 2.24
12

|

27 75.75 30.18 32.83 63.01 20.36 : 4.36| 24.72 67.48 13.29 1.11 2.14
30 78.17 32.68 31.79 64°47 22.06 | 6.03 28.09 | 68.03 18.97 3.78 3.04

33 79.33 3242 5174 64.17 22.09| 4.18| 26.27 68.13) 13.17| 4.0 2.32
| | |
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Table 5. The percentage of the nitrogen in the Combined forms to the Non-protein nitrogen

in the extracted materials.

| Total-N in Amino-N in ] )
Total-N in| Total-N |Monoamino Amino-N Amino-N | Monoamino | Amido-N | Humin-N
Monoamino in fraction in in fraction  |Nonprotein |Nonprotein
fraction Diamino + Monoamino | Diamino + _N il
Nonprotein fraction Total-N in| fraction fraction Amino-N in
/s ! s Diamino : . Diamino
Days -N Nonprotein " Nonprotein |Nonprotein . %100 %100
N fraction "N i fraction
%100 iNonProtein Nonprotein
*x 100 -N %100 %100 =
X100 X100
0 35.36 47.72 83.08 12.47 1.24 13.71 11.49 =
3 35.36 44.45 79.81 13.08 == — 6.58 3.74
9 36.84 45.57 82.41 21.63 0.73 22.36 4.67 3.28
12 36.52 45.76 82.28 22.98 1.38 24.36 2.91 3.31
15 37.52 46.01 83.53 23.18 3.73 26.91 3.54 3.17
19 39.31 44.67 83.98 24.28 4.08 28.36 2.27 2.67
27 39.84 43.34 83.18 26.88 5.76 32.64 1.47 2.82
30 41.71 40.67 82.38 28.44 7.71 36.15 4.19 3.89
33 40.87 40.01 80.88 27.85 5.27 33.12 5.08 - 2.93
P EOFRYBEIRT IS 1~4 Hoan Thdo
il o ° ° °un FE1~4X]
N. P. N T.N.inM.A.F
. (1)TN—X100 (2)—TTX100
T.N.inD.A.F
° ) Pechnd bt aasaet
- (3> T. N X100
609 > T.N.inM.A.F.+T.N.ipD.A.F
o (4> e %100
A.N.inM.A.F A.N.inD.A.F
Lso_o (5) == x100 (6>~ g x100
N T 1 AN.inM.A.F.+A.N.inD.A.F
" 7 T N % 100
. A.N.inM.A.F A.N.inD.A.F
o (8 T N.inM.A.F X100 COD T N5pp, A, F 100
309 — 20 T.N.inD.A.F T.N.inM.A.
. T.N.inM.A.F +T.N.inD.A.F
400 Fig 2 2 N. P. N %100
A.N.inD.A.F 5 A.N.inM.A.F
9 DTN P N 10 ADTRpry  *100
A.N.inM.A.F +A.N.inD.A.F
B ‘1"(15) N. P. N %100
“ {H> N.P.N=Non-protein-N
M.A.F =Monoamino—frartion.
1100 T.N=Total-N
. D.A.E=Diamino fraction.
o A.N=Amino-N
9 3 ") ’ 5
Days — 5 20 25 30 Days—ylo /5 20 25 30

Fig 1~4. Change of the chemical components during ripening
of Shiokara.
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BIFELTES, TotalN (@ i (1) & AUBOM#RE L Ll 33 H

Hii312.5%8 ML TR 3., Dlamff‘ft%?ﬁtal_N (3) WFaL@ie+ 330 BT 5.1 ML 7is

. Monoamino[X Amino-N . Diamino[X Amino-N
FTEIL, Total-N (5) 1333H HiE15.1224 i, Total-N 6) 1

33H B 3.5 %MWM L T/E S,
Monoamino[X Amino-N - .
o Monoammc[;[Z’lI};?a?—N (8) 13 #134.8% T & 5 4512H Hfr % T Logarithmic (=3 L

12H X V20H HALE THRE —E, 20H BRAREMU ., 33H HiC1368.1%12F L T/E %5, Z DMono-

amino-N i HR ik D BSROIET 5 3 & BN 50 e e (9 &
_Diamino[X Total-N
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X i
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