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BACTERIOLOGICAL STUDIES OF SHIOKARA OR “SOUSED SQUID”
4. STUDIES ON THE RIPENING PHENOMENON OF SHIOKARA

Kiyoshi NAGAO
(Laboratory of Bacteriology, Faculty of Fisheries, Hokkaido University)

The action of autolyzing enzymes and bacterial enzymes as affecting the ripening of
Shiokara were studied identically, The phenonlenon of ripening of Shiokara under several
conditions was observed by determining the amount of amino-nitrogen and free amino acids.
Experimental conditions were as follows:

Sample 1. Filled with Hs the air-tight vessel, which has been half filled with Shiokara.

Sample 2. Filled with H, the air-tight vessel, Wwhich has been half filled with Shiokara,

- mixed with toluene. A ‘

Sample 3. Blow the air into Shiokara,half filled in an open vessel.

Sample 4. Mixed the toluene in shiokara, which has been half filled in covered vessel.

- Sample 5. (Control sample) kept in natural condition in an open vessel.

BERBRTABIRE, 2T BR LT 2« OYEIL B RISIBEER G O AL R0 A%
LD MRS OILE L B Do —RICHRN AR ETEACR, BAERT I JBCET
AMEFTHECEEY, TRU LR INAVLIEOR T2, BRBILFCEFLH/EDOTvE=T
BT /7BIVESTZLOTEL, 7V vHiEkr2TF =y, I 7T =VvELbLETFLLDOTHLS
LEZLNTWS, T3 JEEHEMECKOTRT ¢ /1M, BRERRIEBESTONLS, LRPLZ
OSMREFILIEAIE L { BYEY b 2 b O TR, HOKOREEIC X OTHRIRBILERTS D,
BILETERTH ), HREEOWIERATH D, HULR—ESRICIOTAEL 2B BHUERKEN
72 b, SEEBOBILIELY, —~RCHEFEHRETRRTREL UCRILERNTOR, HK%
HF IR TIRERERT b 5, EOTHENESMWRETRE T 2847 & JRIBETMIC
MEINT, HOT 3 /VBIHET 2BHBICHE 2, KRUTKHWARE T TL - OB 5M
BFRT b, LFESHRETTLRILERSTON 2845 20T, BIKBEOHEROA LD
< ERALAR I b<mmmﬁm#”bna@oauwaamw~ﬁmuzabf@%@ﬁ&f%ﬂﬁm
X OTH & DAMRIEFABITHI B o
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1. HFErABRPCHPLEAR, 28P0ES Y H.LEBRLEBH L,

2. EELPEBPICHSLREANL, ZIC toluene Tz, BEFOREYHL BHREH L2,

3. HMFLARPCHLEAN,—~HON X VETEHCHTELELAY, COBLBLTBRL
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4. HELAEBBICHELEANZIC toluene T2 72,
DLE (@ @ @ ZwFnd ROt &y, —ERRE LK 2,
5. HFFFBPCHERAN, BEELUEAVWTHE L CHERB),
S EORE TICE W7l CRBRE Y 7 2 /%gioﬁ&M%bfmFﬁﬁbkolﬁ%7:
7 BOERICDOWT paper chromatography 1ok b BIZZ L 72, .

kS ' B

I. RpoFHs . xwawom%koﬁ%&fa/A~mwﬁméK%Fbk%omgmﬁm1
kg (BAEERHE) RUEFE0g L BESL, BOGEHEL R,
I. &Mk © 2ARMTEESE Fig. 1 AP £ 5 7AEL, R 1kgs VIBECANR 2,

L ROZMHIE T2, 7
(L FY7EBERTEEIRRKEL BV FvBY IO

a  Sample = b MHRVE, WBRRE, IR Y U B ROHIUE S A v AR A
L - W7o AVEWFHB L NGB L CHI L, o <SR ICTEHT B

LREAs (Fig. 1) OFRak AEHER b M2, BExy 7 1o
THEZEC LR, BRbLIAY, ¥ AL Bhbi i Ees L, 15
Bb VW CEBRTORK Y e XBH Ui, ¥ AR %
AN7BR LYV IEMECE X, B2 AN 2FES T B ICKE
HREB D B EICHEDTe, COREL R LICE Bl
WEWOE— 7 - LOMICI A2 VL ~ 5 B2, 5555210545
RS T 24815 (DITEH I 2HT).

(2 FHHHC toluene 200cc Mz2, B I X FAECH: LE

PURIRES FCEL (UTFEBLLHT).

, (3) Fig. 1 OERDEOBFELTEL LT, RBHICELRAL
Fig. 1 BICU, BRbEF Y TRy 7 LEEL, HRaRTbEE Tk

AEL, Y TRy 7 OERIKD, BRDEBIVER T2, BB 1L FSCERN LICEL, B

LEFXTRy7DE~F~LOBRIA 2T v~ BWT, 50525 AR EACEST 5 IC

75 (UTHRBmEHT).

(4) FHT toluene 200cc ¥z 5, ﬁz%’lﬁ@i‘ﬁ-ﬁ( CIAT%HIV}.#J’ o -

() MEBRBE U, BEUAWTHE U WITFRBVEHD,

D EOHEF ¥ S (PSR 26~27°0) IWHUE L7z, BRI M 2R Fig. 1 (Dc“t]S(D:z 2BE Y,
ZOE L DM B0 B IRT TOFREREHE & DR BEMEK v 7 ICTHERL, HikicHLE
U7z, IHB TRTIVIX toluene BRI 2O TE X toluene XEMUe,

T I 7RESRNERE - BRH10g ERICER L, KE gz <soA b, 10% _Jﬁﬂ:@s%?&
Wcck Mz, hWEIEEL, KiCTlilf, BRLEEE A Co0cck 32, Van Slykeikictk D7 3

JRESRTHIEL R,

PHOWEIE @ ik s,

* Paper chromatograph # : 7 3 /%gikﬂuﬁbkﬁ?&&ﬁ%mrcxn z"“‘ BRI TR FE I,
PEROKICEREL TRB LT 5. HE®ICH ) 2K chromatograph ¥ 43 5, ##iE 90% phenol
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AU lutidine & aniline DIRBAEEFERHL. Fficld ninhydrin-butanol % EERA L2,
ninhydrin IC& 2 RIHOIEMIC, diazo 3L AV (PauliO KIS tyrosine, histidine B, =
O % & s cystine % methionine Ot ICit KPtls % i\~ 72, @K TH{L#k , Nessler
R ¥ B\ a-amino-B-oxy FE T » threonine B 1F serine ¥#H L 72®,

Table 1. Changes in the amount of amino- nitrogen
durmg the ripening process of Shiokara

. : amino-N mg/g dry matter £ B & R
J\fample )
] Days of . |SampleI {Samplel | Famplell | Samplelv | SampleV HEBOT = JREEHKEORE
|xipening ~J | | N b % Bl U 7efks Rk Tablel @
0 9.81 9.81 9.81 9.81 9.81 AU, T EERICERDT &
| 1 — | 12001 — | 1264 | 13.21 Fig. 2081k 2,
‘} 2 16.80 | 16.43 | 17.39 | 16.12 | 16.87 A 3EID pH DZHLE B L
6 19.50 | 19.02 | 20.69 | 19.43 | 19.51 : -
8 19.60 19.08 | 21.59 19.62 | 20.68 #fERE Table2 LU %,
10 20.03 | 19.58 | 24.74 | 20.31 | 22.73 Table 3 ix paper chromato-
13 20.66 | 19.63 | 24.73 | 20.69 | 22.74 graphy (& ) £ARAROT £
15 21.02 20.06 24.72 20.71 22.75 BOBETBRBURERLER
17 22.31 | 20.02 | 24.74 | 20.95 | 23.11 L72b DTH 3,
20 22.96 | 20.54 | 28.91 | 21.41 | 23.62 :
22 23.05 | 20.52 | 29.82 | 21.80 | 24.35
25 25.31 | 20.88 | 381.30 | 23.13 | 26.39
28 25.56 | 21.06 31.31 23.66 26.78

Sample I. Filled with Hy the zir txght vessel which has been half fjlled with Shiokara, -

Sample II. Filled W1th H; the air tight vessel which has been half filled with Shiokara, mixed thh to]uene
Sample I Blow the”air into Shiokara, half filled in an open vessel,

Sample V. Mixed the toluene in Shjokara, which has been half filled in covered vesse]

Rample V, (control sample) kept in natural condition in an open vessel,
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Fig. 2 The change of the amount of
amino-nitrogen during the ripening
process of Shiokara )

| —26]—



Table 2. Changes in pH value during the r1pen1ng % -3
process of Shiokara

. ~Bample FEITEIH D T, BHE
Days of - Sample I | SampleJI Samplelr | Samplely | SampleV DR Kﬁf AT I JREEEROR
ripening MG TR 0 ~12 B s

2 5.9 6.0 | 6.1 6.0 6.0 HTH 2, & OYIHhORSE
8 6.0 6.0 6.1 6.0 6.0 h O DR IS, RE
;g 2; gi :g 2; gz D CHIEE O A LR PRI 455
28 6.2 6.2 6.3 6.2 6.3 THHLELOND, WiceD

PR 2BRIEEL LTH

Table 3. Changes in free amino acid liberated
during the ripening process of Shiokara

/ We Sample I Sample IT Sample MI Sample IV Sample V
%ﬁ?ﬂ;‘;ﬁg 1411182528 | 3 10172128 | 3 10182528 | 3 1018 2528 | 3 10 17 21 28
',aep'art.iqvacid ++++++ |+ + + TR R O T

glutamic acid | ++++++ |+ + + + + |+ + + + + |+ + R R o
glycine B S I s i i s o s B S B S e e e ol o e e e ol e
alanine Ftdt++ |+ A E|F A R+
valine ++t+++ [+ +++ | FF+++ |+t
leucine +4+++++ |+ +++ F |+ +++ ||+
phenylalanine | ++++++ |+ + + + + |+ ++++ |+ ++++ +F + o+ +
tyrosine PRSPPI R e R
arginine bttt |t m— = | FE +++ 4+
lysine +4+++++ |+ — - —F |+ F+++ [+ ++F++ |+ +++F
histidine T T e A I e
proline ++++++ |+ + + ++ |+ ++F++ |+t
oxyproline ! ———-—-— + == =4[ =+ +F++ - ==+ +t |- ==+ +
serine R L B R o A A S
threonine ++++++ |+ ++ + |+ |+
ornithine ++++++ |+ +++ + - - -+ + |+ ++++ T
taurine ++++++ |+ ++++ [ F+F+++ |+

FWIBERICK VED , %nu&mam@uf R ROBINGE { FAE —ETh 3%, 0RLL
BICRTT $ VERESEEETERML, oNBEEROMBERNSFARME0R MY ) aiicgnL <
2D TARLBICH T BEREL U CHEOMHBIK2 LOTHS > LR L7, '

AERICRTIE, ARPOERLH: THEL 2R, R ICBR ET0ok b0k toluenek
% 72 b DENFROZRBHCR T L HFTES 8~10 BANET 3 /ESERIEZECEML T 3,
R EL LCE SRR VB EESAML TT S VBB eSTH S 5, Rk 2
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toluene 1Ttk BBHBRE T ILHWZREHCR TS 2, BANCHAEL T\ oMl G RO TR 3 L 728
EPHEL, TORRABEHOERMILERLABCEDN S, 1R NBEHEOARICHKS T S 7
REEORMBICH U CTXALE A HELY 525\, 7 3 JEBRIXE CHE © deaminase 3 itde-
. carboxylase DERICK ) ENFNZ MRL T v &= =THIXT S v HLCO.LAERKTATHL I, F
BERT2vRUETrve=2TEENELTCZOETBHOMIRUBLHEL, v 27 s v EEAE, W
KRS (Eggerthik @ TR UZHHER) ICE DEEL X 5 & Leds, MIERESEBADT, &R s
BV RUCTyE=2TOHEL SRZTHhENDR, BRUTEOTRET 2TETH 2,

Fig. 1 KR CHFFRBBIOAM L ) 7 3 VBRFRAFRA LB/MU TV AV, i TOBRME LT
BB LHT 5L, COB—~RRCRT 23 I X TERCRBIVLV 2O 7T < JReEHEOXE
toluene iCik2 HFMBLBERICH T 2 MERCBAEMORKERERZIERICIKZ LDTHA 5, 18~
20BLIBROT 3 JEESFEOBMT AR U THE IR LHT L, COBEBBICRT 2T, I,
EUEVOT 2 7EBROEMAHL MCHEREOERIEL LD TH A >, toluene 10 THLEER L 7235,
BILEUIVIE S ~10HDMEIXTRA E ML THWARWA, R A\ BNOEFDOD 201k, EFWCHFELT
WRIEIC L OTEE SN HRICK D bOTH S 5o MR LT O7RRHNL X XIREE V & T 5
L, W—ERHICTT T /BERIEILY 2mg, SBITERNICIN TR 5 mEDERD B, ZIXBAICK b IiF
S[EBORARCRKEPLEEINZET, BLEECR CHEMEOHASERCEBRL TV, &
FHIL O~ D EFGIE B RIMLHHICHES SO LHEL b 575, bacteria free DZAELBEKL
FeREHCOWTER U TR S LERCOENHRICE 2 2B 5, cZERT2TETH 5, paper
chromatography ICHk% 7 3 /IR DORBOEENLERT 2L, 4 AL GEFEICHE T 3 JHRAS
%  HiEAR EREEIC aspartic acid, glutamic acid, glycine, alanine, valine, leucine, phenyl-
alanine, tyrosine, arginine, lysine, histidine, proline, serine, threonine, ornithine, taurine?s
WEET 2 2L LTI E vk, W I R IIQAT tyrosine, arginine Z(F lysine 2574 L Tw
B, TIRAEAG S ZEDT £ VHSHIEMECK YRR I, HMT 27 s o LRy = b 40%
L7e&Th 5, OBRKERERMICBIET 2383 % OB O 5% pHS . O4SEOBHMICD 2 U
ERERX 26~28°C, HOWGHETHIOTEAELLTRANDT 2 /JBBLTNTHEME > 20T
&<, OHJME, COOHM, NH:EEDBH N A —T 3 /& bR EORMELD 5 b DR bR
T3, B1% lysine, arginine, ornithine, histidine, tyrosine, glutamic acid 2207 = JEgaSEE
LEZEEEY b oTnwaUY, FURHIPHD B S TEERBICEWRIFCD 2BI2E0T < /DK
KBRIEBICEK DHR U2 DLEBET S, AR, IVEEVIIEHTX histidne OB&EBELILS,
BAEMTESHRETa -7 3 Voo NHEFBRUMST 57 v ieL 7T v = =T ¥ £ F 2 g
ERIBET = 2RISR 3D BT 3 ML T & 78R (7 9 ¥ o BER) R = OO sE pH
#8.0[HTic®dOoT, pHo IFOBUHITIREL (MEAN 5, PFL 1 histdine LOHHEMT = 7
Rt SHIE OBT 2 /BRI pHe . OMSECEEPHY B L, pH5.0C3 pHS.0 LI LOfEfEY 2
TAHEE L OoTY 399, HEO pHIZ6.0~6.3 ILH 28, RE IR CIXBERiZREDT 2 /
BRiCH$ 2EREMIBR T = 7 1ERIXF5\ 45, histidine SOHEN T 3 VB LEHICE L Wi
e o histidine 2HK Le L BB 2, #4B0EH ornithine KM &7, 2i% arginineds
5 arginase I[TRDOTIRFE L ornithine¥ L 723 OTH A 5, LR IR TIZEH ornitine 734
AN AL DN OHERREIICR TR arginase DIEABFHVWETH A 5,

arginase (ZTRHEBIY V0D, EBHEBINCS 1K STLTWB, 4 »HBITIC arginase 352
LTnWahEh, FIEL T3 ED ornithine cycle ISHILT 2 hED, Mg © arginase (&M
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AT 3 arginase & DA AL Bic L, arginine ¥ 3£ omithine 4 LEW, £4
guanidinodesimidase T& » 3™ X ZRZN T3 HX %L T guanidinodesimidase T 32 50Zd H
THRBTHIOTEDOTHRETLITFETH S,

WFRLOREHCR T proline 2SEBERICHKRE S/, REFK™ mmnuﬁﬁﬁ JBRELTD
proline X4 2»HHEOLOTH D, MHOAECRMAKSFEELTHAVIE ) BB LBV, O proline
WA D OBYERS (2 BERE CBRTL, ZIRMEORIARCIAINZETH A LHEL
T3, BEOERCENIZEFZLCHRTE (WFRLOEMICHCL) proline 2% LARILAdD
7o, RLUAR O%EFIC oxyproline 2% & f1. 7z, paper chromagram _[-{<. /AT proline iXninhydrin
LEBLTEBYET 325, oxyproline ZEFEDOHEAELY HLUHLMICKIIHK S, 3H TIcRTas
H# i< sampling U7z % Ot chromatogram _| oxyproline O}MIECEHE®D spot S sz
S, ZD spot ZXKMD Y DTS { proline b oxyproline OFMEMTIZADNS >,

HFEORRICHST 5 B R MILEERERCMEOERMY, A5 (R &Jl %o, FRLOkIc
BABGTIERTHRE 3, Bukd o amino-N Of ¥ HI%E L, X paper chromatography Ctk D%%@_
T BOMELBHL, SFEMCEEORRBELEE B,

(1) HFEr RSP CHERAN, BRPIORKYLLBRULEHLE, »
(2) HFrEBRPIHEEAN, 2 toluene &M% , Az OZEE R L FR LT L7,
(8) ﬁ%&ﬁ%&*h%@%ikn, —h5DI L Dﬁiﬁ’fqﬂk’fiﬁ%%&%fbilif, LOBFRETHE

Kure, ' ' E
(4) w4 B AN, Zic toluene Mz 7,
DE (W@ G @ RFLy—EROMBY BvC, —EEg L H‘fc,
(5) tﬁi&ﬁ%&#%ﬁ%a?\n FRBLUEWTHE bk CHREED o
. 4 #h
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