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Effects of Concentrations of “Shoyu Koji” and Egg on
Quality of Fish Sauces of Squid and Sardine

Hanako Shokuhin', Senta Fukami’, Katsuo Suisan®
Tkuo Chikusan® and Eiko Nogyo®

'National Functional Food Stuff Institute, 4-5-67
Usukuchidai, Ishiru, Noto 929-0808
*Institution of Agriculture, Forestry and Fisheries,
Taiheiyou University, 3-2-1 Kuroshiomisaki, Nansou,
Seinan 288-9999
$Zenkoku Prefectural Agricultural and Livestock
Experiment Station, 5432-10 daizugaoka, kazamidori,
Zenkoku 123-4567

Fish sauces were prepared, using Japanese squid
and sardine caught in the sea near Oni-ga-shima island.
The quality of fish sauces was studied by changing
Shoyu Koji and Ukokkei-egg concentrations during
fermentation. -+

Keywords :

6 A

6.1 RO

6.1.1 B L UHATRR

MR ER & LS Rlabicb7z-Tid [#H5)
SV I LI ) EEROGE, FERGER, 5
(TEBERBIOESE] L LTH L), B, #F (WE
B, FRIRIC M7 o CUETEEE L W) FAITH VW),
WHRE T A, RRIZM o T, BRSO R LF Mo
HIRIZ 179 2h ), Rl Lamidfromdc#<

R X o KL, mRBLBLOVNRALLIEE, #
neni, 2, 3, - , (1), (2), (3), = ),
D& NHRXBT 5.
FEMLEFCIERBLTHE DT, SITLCXEYHFE
g R UIER LM E O, ST L TEEES
ZrrFEHIE T 505, RELTAOH LI [ ] 21T
YT LR WTELZFET T v, R LFAORRBICE
) F RiEoF e,

6.1.2 WfE/ — b B L O R

R i LA e 3, #5 Glilic7z- Tk
[#E] Lv) R LFEHEHW ), KL LUTOX
TR 5. KREM LR LaaidEl & LT, B
PELZHEEOTHZRBLET S, BEHIRRHBLIZE
D, CEKOAIHER X R L &3 5.

6.2 EfoEE)N

621 XEBLIUOXTF

TLEIE S of#H R [THH] HET 5. HEF BT
WEAIE LCTPEAET5.

i), i), -

6.2.2 FMHFEIIEHIE L TR A A RS
M [ HEEE] 1CX 2, WEEUEEE T2 S & &1,
FANCH VB G CIE A EFEE, o THICHEEERED
FRNT.

6.2.3 fLEWKITERHIE LT IUPAC (EPEHIEISHAL
FE) AR HARFETHE .

AP TILFERE T, ZBHEHNTEC Byt
EMBOEEL, 6.22 12 L THBiELYHWTD v, &
7o, AbEWoRHE LT, —HRICHEHASLZ D% AW
v,

624 SEOANY, SHAGEITVT Xy MRRELE
T5. 12720, Blo L)1, BHOMGEE 2> Tw b A%
I F A FEETL L. AR Z DT 4w,

) vy =R, VEX—E BV,
Tr—) YT

625 AKRICHIIHM, ExyIHT L6, X, £HHEILT
EPNTVAEAIX Fig 1, Tablel & L, fICTHELN
TWAEEIZN L, £1 L35, HWAMEZERHKOLG
AN | Fig 1], [ Table 1|, [ 1] | &1 ] o &5 1248%
T 5.

6.2.6 MHEOFLTB LN LML, 75 L
IUPAC Ofh1EICHES . R 1 B LU [WHEYLETHY S
N - B4 - 505 ] () HARLF SR MR B R E
18, PR =R, GRS A =740 7 1007, W)
(1991), ZEHMUL, fbaEe T3, 42 (3), 498-506 (1989).
LIF TTUPAC F51 & ] LH&RR) #2325,

6.2.7 HALIXMTED 2 ICHEILT .

6.2.8 EhREY I [SCERE A A R i - T
FIRES-Bh iR, REAAR K HARKE ] [RS4SR
Wam-EEE] 2 2SR, nsnFEELTH. ¥4
FH1oLHIcE El1FREZRLTETS), M, ZH,
WD A &) v 7 ERE T 5.

B 1) V) > T— Malus domestica Borkh.

v a7 35— Citrus unshiu Marc.

BT (B12) O XHFEAE LTOHA
GELITETEHCS.

B 2) aLFXF->HER, NEH

T s

6.2.9 MMAEWMOXIE L UCHEIC OV T [ HAMRS:
SHFERBST - SORTMOCAIRI S AE Y - FHEESE CEIRIN
. RGO TACH IXEET 1-8-13 MIHE V) | 2 Iz X

FBAEYOFLL, IO I8 ) vy rERET

v o &

(B) WEMOEZOA LT 5E
Aspergillus sp.
& - A AT 255
Aspergtllus oryzae

WAl - Bl EARET 256



Bacillus cereus var. mycoides
FFEOWMRZR AT 256
Escherichia coli K-12

6.2.10 MFEOHHEEE, FEUEE OB B L OIS HIZHE
T 5L T, NRBROMEFTB L R4« LEE
Fricitil 3 5. BEFTB L ORMA I EEBALFEE
(LUB.) B#EZRHEAHE “Enzyme Nomenclature Recom-
mendations (1984) of the Nomenclature Committee of the
International Union of Biochemistry, Academic Press
(1984)" |ZH#EPL5 5 .

Bl 1) Zva—AAv 75—+ (EC.5315 p-Xylose

ketol-isomerase)

L CTHWTWAREADRBE R DL 0D, B
FhT L AR ERR T 5.

(B 2) dy7Yr (EC. 34214)

WL THW TV ABRADRMA L F—D70, HEE
FRET AT S,

6.2.11 HBLUOESIzowTiE, 3 BL6.26 D
[TUPAC Fil&] 22T 5.

6.2.12 FIHCHES I IRIEICE LEFS L L, AL
DOFGAEFTS [V, [0, T99797 @ & 512 1A & TR
T5. KXOmBEIZ [CH] & LTELDTHE. Lo
FEHIIMER A4S . FIHT 2 CREERESR L7200
PR 5.

6.2.13 KXHOBFEZFEHIE LTHW WD, ROx
BRWHEICRIATTOHEOLRIZ®, = 2Hw, #Hlo
LoizEL,

(i)

(AL) O0OOQO*, OOQ -eveevreesvmrenn
Ei[;\l] * OOOOOOOO ............................

6.2.14  AFEFIMIMZ A=V F 5 E DT 5.

6215 K= VIIIfTHEEE DTS,

7 B, BESLUR

71 HERRRANBRICE SO, A—HEDL DTV
IRy Rl RSN

7.2 - EBEEEFEIL, AV A XZFEIIOEOTo LS
b WXTHERLERT 25E61E, ALEMT L THERE
DEFETE 5 X9 BBl E EgIcE <L

73 HMBIUVEH

731 E&TORNE, F—MRERD LB LTED
FiRl &L 22 EBEL, RESIIKEMITS. HRIS
T FOMENIS5mm U T E RS2 0WEHIZT5h. 7T
T OMEE O T L LW HEE / BT A2 S AR
Mo T, HllOZIIERSGNEFEE L TL (2721

177
HEOHMTIZZOMEY) T,

717 —OROMREEIE, FEL1ICE5.

732 X -BEXFEFIaL VY2 — FHELETHEETLE
RO LT 5.

T2, INSIIHRIFC X D REEOBVL DL ELE
ZAHZENUETHD. 7T —FIRILWEETH 525, FlIk
BHEEPEHET L. 5 —FRIEEIC OV T E ]
& 5.

74 %

741 FFFEHIE LT ALHZHN 5,

742 FOEZIE, F1 3 Tablel & LTED LRI,
G EOFRITTEHICE . X0, REBLUER
HFOFMEHRMO L T2 KT L, LT LTFET 5.

8 HEHM

BRI 21085

9 iR

BRI OFESE [HIRIESCE ] 12X > TTD .

ARSI R 3128 5.

10 Z0ft
Y B30 1HIE, KLOYE, 702 F550 O M 3,
MEEROY &, 4 BIHET 5.

FERIEIE—EZTT) . BXERB L OELTENIN
ZRFRIZOWTE, KB ETEFETNWDLDOT, I
HES .

(fF52 1) PEELZORE

1.1 PHEORLFTIE, WMXITLICEREPARLTHIS
Wb, 55Es 7 vy s vy LED 15 (7272
L pHEBIsh) & L, BERGEIRT (77 Y 3F, FY
XUT, TIETHT, U—<BTNLER), T
FAEEDOTBLIENTES,

1.2 WEEOTFIE, 12Uy & (BHMEL) THIFIY S
B, WFIIOWTIEZENARIYHEE L RDT L XXM 4
Uy kL, £)Trwiaizo—~>6 (k) &3
5.

1.3 WHEEOMEIE, BELEVORTHL. WHED
L EN T RTHTE, BFEOHRMORALERT L2050
ThoTiEwiFRw, (Fl B3 1 &3257 ZIE LW,
‘em Tll- 72 & E 12§57 I3 TH D)

14 WIS OFT1E6.2.6 O [TUPAC FH& | @ 2E(2
FEWEINTVEHDIZOVWTIE, TE BT ZNIHERS
L. s hcwizuBeEoisid, 1.2 oFANZHE-
THRABRBEBHENTVLDEH 5.

[TUPAC F51&] @ 2 &»H4kk: L7zt s % LUF IR
¥



178

(1) Zef] &R
£ 2 length [
[ height h
FF radius 7
[EA e diameter d
o area A, As, S
7% H volume 174
B time t
®OE velocity v, U, W, c
(2) J1
g o= mass m
w o (mass) density p
X relative density d
7] force F
£ N pressure b P
H & weight G W
JEE) T A V¥ —  kinetic energy E. T K
SR modulus of elasticity E
REEEE - M viscosity N, u
(3) —ffbs
FHEALT O number of entities N
WE= amount of substance n
ENVEE molar mass M
AR5 T E & relative molar mass, Mr
(1) (molecular weight)
X FE & relative atomic mass, Ar
(ET-4) (atomic weight)
(HE) BOEIVEE amount (of substance)
concentration of B, g, (B]
(W& LC B ®igFE) (concentration of B)
it e P degree of dissociation @
(4) Iy
2 heat g, Q
== work w, W
BI)FEE thermodynamic temperature T
BN = heat capacity Cy, C,
1Z&ETE osmotic pressure I
(M) ih&  (relative) activity a
SEfEsE$L equilibrium constant
(5) HEARELBEA
% fr  electric charge Q
% Wt electric current I
# I  electric potential 1%
ERA R capacitance C
FEE permitivity P
X PL  resistance R
IKPI=E resistivity p)

(6) FEREHST

W ¥ wavelength pl
Wt A )V F—  radiant energy Q
PIp RS transmittance, transmission factor 7
WZ5tE  absorptance, absorption factor a,R
Wl (R X% (decadic) absorbance A
WoGAR%, WAREL  absorption coefficient €

EVIRCARE (EHAXE)  molar (decadic)

absorption coefficient

(f582) BfbLUHMTSDEEH

2.1 BfE, HALZEEAIC ST (EEHEARZ £ TS
(symbol) THhoT, WBarTEARWVDT, EOEGETY SI
EELHAICR—EN220H 50 (BEL]) 221),
CCTRHSIBLIOEMNENTWAHMNOT 2 b 0% Lk

L7z, iSOV M 725 TiE, S ISR L BT % 53
ATHRAT A, 7B, ZZICRRL ThVWEEoE> KT
HALZOWTIE, FE ML ICEREPRIIR LT b
w5

2.2 HAELAEE—~ ok (Zfk) CHIRIL, xR
W AETOEELEZTIWVIT R, X, TRIZC A &
EPAHIE Y I FEDOUT W,

(#1) 5em &L, 5cms, 5em., 5ems. &IZ L7,

2.3 BEHFE L AL OBICIZAR—ZAE B R,

24 2O0HMNOMERTLEZELV Y- YL PR
B<.

() N'm &L Nm & L7,

25 2OQHNOWEEIAT v v a (/) ITHEFEORMR
(=), HBVIE TORY. /IR LT 2EELEER L.

(5] m/s,%,m's’l

J/(K'mol) £721% J'K *mol™* & L, J/K/mol & L 72\,

2.6 ST #ZUERE

K& & HUGE | R | K& UG | Rl
107 7 v d 10 7 7 da
107 t v F c 10° ~ 7 b h
10°° S ) m 10° * o k
10°° <A 70 u 10° A 7 M
107 7+ / n 10° ¥ i G
107* ¥ a p 10* 7 7 T
107" VAN f 10° ~ 4 P
107" 7 v b a 10® T 7 E

2.7 HA{LEHARLTOR
o ENE ST EEARRMZRL, ™
FAOXIRERLTE L Db DEIRL.
(ZZ3CHR)
1) EBRHEAR (SD -7 m— v bkt & o dtn — -
HOARFERR IS SGESE 7 i, 1 ARSI (1998)

13 ST A7 HAY CTE

REAT



179

BT & HAEL S %R
= HALO&F (ST HEALOESR) HArEl s
& & | A= PV (meter)* m
<A 271 A— )V (micro meter) pum
7/ A= M) (nano meter) nm
[ & | ‘A — ML (square meter) m’
7= (are) . a
~27 % —) (hectare) (i< (Rie) ha
{6 & | .7 A — MV (cubic meter) m®
) v ’v (liter), (dm?) 1L
Fu) v My (kiloliter), (m®) kl, kL
39 Y v MUY (milliliter), (cm®) ml, mL
<421y bl (microliter), (mm® ul, uL
S m | 9Y7 > (radian)™ rad
J% (degree) °
53 (minute) ’
# (second) "
S fk i | A7 T Y7 v (steradian)* sr
i M | ## (second)* s
4 (minute), (60s) min
#5: (hour), (3600s) h
H (day), (86400s) d
B B ~vy (hertz)™, (s Hz
AH )Y (megahertz) MHz
] i # | 1454 (revolutions per minute) rpm
= & | ¥u s 524 (kilogram)* kg
75 . (gram) g
31 75 A (milligram) mg
~A 71252 (microgram) ug
k> (ton), (Mg) t
Wl ® i | BV (mole)* mol
(gn¥, ghif, gA4>y, [HE] 2 EOFFE SIEMTIIELSN)
b JE | - EIVIEREE (molar concentration ¥ 7213 molarity--- 1L OEEOHIZE T NS5 | mol/1, mol/L

HOE V)
GREEE NIZHWZRW)

<=t I (percent) - (BEHD 2 200mOM) X100, ZEHEKT L. /—t
FEMEDFHE, RO L HIZ, BEREEROLY, FRLAEEORPEHEIZLT
W5,

SN VACEE D

B35 VAR D

c(FEE/HE) S—+k v b

(e Em) Stk

S 100g M7 DEEDOI ) 7T A

CEW100mL M2 ) OBEDI) 7T 4 (mg% iV

- parts per million

- parts per billion } (ffDHEPHRT )

- parts per trillion

%

% (w/w)
% (v/v)
% (w/v)
% (v/w)
mg/100g

mg/100ml, mg/100mL

ppm
ppb
ppt




180

= HALOZFE (ST HALOESR) HArEt s
Vi) —a2— bt (newton)*™, (kg -m:-s? N
E S S3 | 28ZAH v (pascal)™, (N-m™?) Pa
i BE | S A VFD Pa-s
IANVF— - | V2= (oule)™, (kg-m®-s™? J
o #® | #11) — (calorie), (4.1847]) (%3 - AHHIRE) cal
i | 7 ver (Kelvin)* K
EIL (Celsius), (0T = 273.15K) (¢
A e | 77 (ampere)* A
T E A ®| 27— (coulomb), (s-A)™ C
B R T s o), Gats ) v
i B A wm| 777N (farad), (A-s-V )™ F
w A K | A—2 (ohm), (V-A™H* Q
T2 R |7y b (watt)™ W
A58 A |~ — (henry), (V-A'-g)* H
AV A | V=X A (siemens), (A-V'=Q )™ S
Jt J | 777 (candela)® cd
it W | v—2> (lumen), (cd - sr)* Im
st B vz A (lux), (m™-cd-sr)* Ix
% o W | <4279 2xA— kM) (micrometer) um
F/ *— h)l (nanometer) nm
WSTRE, WA | X2 Lb (becquerel, HAHHAZAEDHUFTEE) ™, (s7) Bq
7L A (gray, WI#E)", (m* s> (=] -kg™)) Gy
7177~ Mg (counts per minute) cpm
T =)V b (sievert ; fmlE) Sv
(52 3) HEHAX WXOHE, WEOZLHOHIE and DAE ANS.

3.1 /PEEIL0101 &L, 101 &id L7z,

3.2 F72EoXY I 5530000 & L, 5530000 & L 7%
Wy,

3.3 FElE 101.325x10° & L 101.325 - 10° & L Z& >,

34 FPHZ/RIHEIE (1.0~15)x10° it (25+05) C
LEL

35 BFWEET (d AR E) BLUBFEMWER (e, n,
i72E) X, O—~ A THIRIT 5.

36 EEERLIF (/) vHVLLE REZHEITS
7o ZELELTD.

ca+b/ectd (=atbe'+d ERET D) LTI (at
b)/(c+d) L35,

“Aab)/cEab/c LTIEREL RN

37 “HEORFIILLEES I TS LMY #ET 5

({452 4]
41 FEHEH
ASCEB AL, WAICEHE, EEEEXRITEZEICL,

DWW first B & U middle name D4 = ¥ V&aFH L. F
BEVEROYEE, FEEXOBICT, 2 ANb. 7721

SIAXBR O E

4.2 FSUEY

I OEG E L.

4.3 HEEEH

SRS TR & L THE S 2oV, BROCHERE D RE A4 13
HI & LTl D EIESIE O 1S04, B L OZICHERL L T
ISSN HEgt > & —23ERT % Hék~ = 2 7 )V [ISSN Man-
ual. Cataloguing Part| & W&EEF [List of Title Word Ab-
breviations | (http://www.issn.org/2-22661-LTW A-online.
php) ZE) . BELEAAHOEGEE, Mild 3 I amE
Yaitiid .

[A] CHEREASE R L CHlH SN AEE S “[A R, “ibid %
AWz n Tk L TEF <.

44 B¥, HEL BITHE

BRUI R -V FIETEHEC. BHE KL L 2T,
BROMEIZBITEZ B TE . BRI ITHRXORY)
ERBEOER A - THATHESE, RWTHEITFEE () T
#<.

45 HATROWE

ETHYG, BEOYA MV, #HE WK B WEEL,
R, FEATHL, EER (R E ), FATEDMHICE .



1.6 FHOWE

WEEEE Lo 4, B, BRI 2EREE
5, FEHAONEICEL .

47 FEEEEREZEOLA

FRERFIIFAME LTGBIHALRZY. RO B35 HT
LyEIL, WEE S, EA, FRRESEHA, B (B
HOWE IR & BEOHAE - TS, i, FHEE
DML

4.8  SCERRCIRS

1) =» Hims, BEEELR mMArAOHITT AR
BT B RRZE (55 2 30 dmRYMRGSIC X B 3
HrREATT A ROBRE, HAEREE LY
A8, 48, 123-456 (2001).

2)  Yoshida, K, Kirimura, O. and Danna, G., Change in
the amount of SDS-insoluble membrane components
by oxidants during breadmaking. /. Food Sci.
Technol. Res., 9, 99-999 (2001).

3) MEREERE, WROME, [WREOLEFY] 1M G
aEIE KL, pp. 1-22 (1991).

4) Mendel, D.S, Gene and chromosome. In “Introduction
to quantitative genetics,” 1st ed. (Ronald. Press. Co.),
pp. 9-99 (1999).

5) ZINER], RSk, W EFE-EER - ik
OFFI&], B2, A FE=ME, EEE, WD),
pp. 93-150 (1988).

6) Yokota, T. Brassinosteroids. In “Comprehensive
natural products chemistry,” Vol. 8, eds. Barton, D.H.
R., Nakanishi, K. and Meth-Cohn, O. (Vol. ed., Mori,
K.), Pergamon, pp. 99-107 (1999).

7)) BELEE, ROkl REMEDL, IAIEA, RiE
FEOR5E T U8, FF5s 2802344 5 (2001. 1.
11).

Q) WIREA, BT, KEWRE HEGHE HREE
M OIS XU 7% 2 EIE S B O GV &R
I RIAET R, HARZGEY TYR% 48 AE
AEE RS, p 47, &) (2001).

4.9 MRS

R FETORIEL, 145 v 7 OFGIENET. HEE

DFEHRTHE L 723513 ) F K247,

Agricultural and Biological Chemistry

Analytical Biochemistry

Analytical Chemistry

Applied and Environmental Microbiology

Archives of Biochemistry and Biophysics

Bakers Digest

Bioscience, Biotechnology, and Biochemistry
Biochemical and Biophysical Research Communications

The Biochemical Journal

181

Biochemistry

Biochimica et Biophysica Acta

Biotechnology and Bioengineering

Carbohydrate Research

Cereal Chemistry

European Journal of Biochemistry

FEBS Letters

Federation Proceedings

Food Science and Technology International, Tokyo

Food Science and Technology Research

Food Technology

Food Technology in Australia

HortScience

International Journal of Food Science and Technology

Journal of Agricultural and Food Chemistry

The Journal of Applied Bacteriology

Journal of Bacteriology

The Journal of Biochemzstry

The Journal of Biological Chemistry

The Journal of Cell Biology

Journal of Chromatographic Science

Journal of Chromatography

Journal of Dairy Science

Journal of Fermentation and Bioengneering

Journal of Food Science

Journal of Food Technology

Journal of General Microbiology

Journal of Lipid Research

Journal of Molecular Biology

Journal of Nutrition

Journal of Stored Products Research

Journal of Texture Studies

Journal of the American Chemical Society

Journal of the American Oil Chemists Society

Journal of the American Society for Horticultural Science

Journal of the Association of Official Analytical Chemists

Journal of the Science of Food and Agriculture

Lipids

Nature

Phytochemistry

Plant and Cell Physiology

Plant Physiology

The Rice Journal

Science

Zeitschrift fuir Lebensmittel-Untersuchung und Forschung
4.10 5[H URL
T F N ARR— AR= TV BIIHH - HIRSh, 5

HBTX L 228N H5DT, 5IHIITEXL7Z1TE#ITS.



182

IR AB521E, 5IH URL F5 135 HIEICE LEF & L,
AR OFAEFTS, [, [0, Y o X9 B E
TIRT 5. [0k owic [GIH URL] &# &, URL %
FLOTEL B, B4 TAEREATLEAH
MNICFEAT 5.
RLHB
51 URL

1) http://www jsfst.orjp/journal/index.html (2008. 9. 3)

(f$525) EIRI_LDEFEOER

B 2O WY, SMROF Y ¥ ¥ LFITKRD B D
IZBR 5.

', A, a, B, v, 0, u, II, n, 2, Q
ERFEUETA &R E LTI, BHIE L TROB D%
WL ZEINTE S,

<)V
’ ” © *

5= TN H—  TIVAIN

o T L i 0



183

1 E.S
&1 »5— (F&hR) HR#ES (M) %2 B & # (M)
-2 FALLECREMBIE 7 5 WA, H # WL, Hefbray Wrge/ — &,
LE60000F | - REEWIE %2561, 1H2HT 5 5000 17000
260000 1 4 5000 29000
C2E DL TEREMBIE 2 S WA, 5 5000 41 000
2% 5 —Ell SEATTE L7220 20000 1 6 17 000 *
1 & 40000 [ CREARIE 2 D61, 1X2HT 7 29 000
240000 1 *
* PR T EMA AT E1212000 HEMES 5
%3 RBIRMERE (k) (M)
50 # (EMZ L) 100 %5 () 150 %5 (7)) 200 %6 (7)
2H 2800 3800 5300 6 800
4H 3800 5300 7300 8800
6 H 4 800 6 800 9300 10 800
8H 5800 8300 11 300 12 800
FRAT S 3000 3800 4700 5600

(F) —MHz>o & T8k 800 H& &
TNV T —HeEORR Y O¥aiE, 1HIC> S 40 M Es 2
200 7 —HEEUHR Y Oaid, 182 30 e mEd 2

fix4 EXREH (F)

1 i

2650




