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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. -+
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(1) 22 &

£ & length /

5 oX height h

P radius r

[N diameter d

[T area A, As, S

LEN Y volume 174

R time t

WO velocity v, U, W, C

(2) he

g & mass m

= (mass) density o

AR5 relative density d

7 force F

£ 7 pressure b P

G weight G W

EBy T 4~ L F—  kinetic energy E. T K

HHE R modulus of elasticity E

ISR - K viscosity 1

(3) —MAbs”

EEHK T O number of entities N

LR amount of substance n

EVEE molar mass M

IR 7B & relative molar mass, Mr
(5r1=) (molecular weight)

xR T B &  relative atomic mass, Ar
(1) (atomic weight)

(HE) BOEIREE amount (of substance)

concentration of B, ce, (B)

(B% L C B ®i#fE) (concentration of B)

EE HIE degree of dissociation o

(4) 25

] heat g Q

fl: work w, W

B)2AEE  thermodynamic temperature T

B ¥aS heat capacity Cp, C,

B osmotic pressure 17
(M%) 1= (relative) activity a

SEfERL equilibrium constant K

(5) FBR LA

WO electric charge Q

#W Ut electric current 7

A A electric potential 174

T4 ®  capacitance C

FHEE permitivity €

X P resistance R

IKPTE resistivity o0

(6) FEMHST
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st A )V F—  radiant energy Q
PR R transmittance, transmission factor ¢
WG absorptance, absorption factor a, R
WotEE (& Hx$%) (decadic) absorbance A
WotER%L, WOAR#  absorption coefficient, 3

VLR (8 x40 molar (decadic)

absorption coefficient
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107 A J n 10° + 7 G
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B & BfLFL 5 0k
= HALoZ M (SIEALOEFE Bl
E E | A=D1V (meter)* m
~A 70 A—})U (micrometer) um
F/ A— b))V (nanometer) nm
i} & | ‘5 A — MV (square meter) m?
7o fare) } (- AT ) :
A2 % —)V (hectare) ha
(e & | 77 A — IV (cubic meter) m’
1) v bV (liter), (dm®) LL
Fuo1) v by (kiloliter), (m?) kl, kL
291y b (milliliter), (cm®) ml, mL
<A 271 bV (microliter), (mm?®) ul, ul
Som | 9Y7 ~ (radian)™ rad
£ (degree) °
4> (minute) ’
# (second) "
3ok f5 | A7 Y7 Y (steradian)™ sr
52 i | # (second)* s
43 (minute), (60s) min
¢ (hour), (3600s) h
H (day), (86400s) d
Moo | vy (hertz)”, (s7Y) Hz
AT~V (megahertz) MHz
Ml #% % | BE5 (revolutions per minute) rpm
=1 W | ¥027 924 (kilogram)* kg
75 & (gram) g
297 F 2 (milligram) mg
~A 27 v2 52 (microgram) ug
k> (ton), (Mg) t
W B & |E)L (mole) mol
(goF, gliF, gA4 >y, [4g] % E0FFESIHEMTIIBEIES )
b FE | - BIVIEE (molar concentration ¥ 721& molarity:---+- 1L OBEBEORICETNAE | mol/l, mol/L

HDENVE)
CHIEIEEE N W2 v
«/X—+t b (percent) -+ (2 2ODEDI) X 100, * KT . /S—t > bEE)
L, ROLHIC, EELEREOLD, FRLFEZOLPZHECL THYA.
AT N N
B AT AV N
- (ER/Am) S—t b
- (FE/ER) S—t b
ST 100g M7 ) DBEBEDOI) T T A
ST 100mL B2 OBEED I ) 7T A (mg% IEHV )
- parts per million
- parts per billion | ((TOIHEPHRT 2)

- parts per trillion

mM, uM, nM

%

% (w/w)
% (v/v)
% (w/v)

% (v/w)
mg/100 g
mg/100ml, mg/100mL
ppm
ppb
ppt
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= HALOZ M (SIEALOEFE BAIFL S
7 —a—bF > (newton)™, (kg-m-s™?) N
£ -5 S| %A H I (pascal)™, (N-m 2 Pa
Hh BE | 2SRV Pa-s
I A NVF—- | Y= (oule)”, (kg-m>s™?) J
2 i | # a1 — (calorie), (4.1847]) (53 - fCHHIRE) cal
i | vy (Kelvin)* K
FEIC (Celsius), (0T = 27315K) T
S it | 77 (ampere)* A
TwAT - EA ® | Z7—1 > (coulomb)®, (s-A) C
%y% %’%}ﬁwk<wmﬁ<}Ai§ﬁ \Y
HOE K #|777F (farad)™, (A-s'V) F
' OA K P A—2 (ohm)™, (VA Q
T W HE |7y b (watt)® W
o527 A |~ — (henry)”, (V-A's) H
aAVFyE A | V=X A (siemens)”, (A-V'=Q7) S
pi JE | #1277 (candela)® cd
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i B ovr 2 (lux)®, (m™-cd-sr) Ix
¥ o W E| <4279 2Xx— b (micrometer) um
-/ A — h)l (nanometer) nm
WOSTRE, WO | X2 LV (becquerel, HSHAAZREDFTEE) ™, (s7) Bq
714 (gray, WIE=)" (m’s” (=]-kg™)) Gy
7177~ N4y (counts per minute) cpm
=)V b (sievert : EYE)" Sv
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3.1 B2 0101 &L, 101 2L,

3.2 2o XY i 5530000 & L 5530000 & L 7%
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3.3 MIF101.325X10° & L 101.325 - 10° & L Ze v,
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LELL

35 HFMEET (d ARY) BIUHFWER (e
ol E) 1, B—< R THIRIT S,

3.6 wEAEERLIR (/) vV LE REAZEITS
720Dl ELELET D,

a+b/c+d (=a+bc'+d LRET L) LHTIC

(a+b)/(c+d) &7 5.

(a/b)/clFa/b/c & LTIEAR 54\,

37 “HEORTIRLEEZNEITELMY TS,

(Fie4) SIAXBOREHEE

FHEE, SIHOIEMSICEHELR>. av<, €U
BIOhy 33 PALTET S, SBELEL LFEERORE
ik [Food Science and Technology Research ] (2 Ji HIl #3470
LTw5,

41 FEEX

ASCEArEE (ENO—#EBWIZARENE LTEE SR
T B TR DSFAT T 2 54058 OFISGRC - #H - &
O AL, FEHEN IR (LIS HAFELR, 442
M) L35,

AL, adic L (IHE2 PRl 25830k &
BUEDRIINA 7 &2 AND), IRWTHETDA =2 ¥ )b
rE L WOGEDER X, EREICL, first B X U middle
name N = ¥ V=L

ARSI ORISR - FFRFEIC oW T, FE DR
Yk HARFEFRALL T 5.

4.2 FOCES

5 OE/ % E . RSUFMEE ORI SR - HF -
WHOBA L, WEEFRRL (LI H AR, 448M) &
T5.

4.3 MR

HISCRRSC - R i - SRR ORI ST RE S 1, ISSN oo 1 —
NFRLM NI RL AL, B2 (FRCICER
FEFREL, 44 BMR). B, ISSN BEAT 0 — < FERALOHITL
FAMEE T, WERREAD B AW AL, WEEREA TR L,
Bl THEIZ DU THOMAIC O — v R4 T il 5.



41

ZOMOFSGEEFIZIHAFERL L L, FERIE LTBE 7%
W BROCHEREORE 44 12D CUE, NCBI @ NLM Catalog :
Journals Referenced in the NCBI Databases (http://www.
nchinlm.nih.gov/nlmcatalog/journals) T 584 MEGE 44
FRICE o T, wHTOEEEAM 1SO 4 1ICHEHL L 7-kEFLE & 3
NBZENTEDL, Tz, MLAMEEDO T — < FELD
ISO B SN TV AEAIZIE, TEMELREIZL- T,
WRBRFLOBEE FRLY A P THRALZIENTE S,

BEELTEDS A OB 613, BEEE T IS @R 2 ib 3 5.
[ CHEakpsEs L ColH SN b 8468 “F L “ibid. " 1ZH
W TR L TE <.

14 B, HEL FITE

BEIEIR -V FMETEL. BHEELL 2 VWHEETIE,
FEBHNUL, K=V FMEIC L Triziiit s (7
BL W EITEBT 5). BEELORICETELZET
F O BRIIDIHGm L ORN & REDEBE#HATEL.

HISCR OBRSCFATRE D PEFEFFCNC & B RLdiEIE, FHE 4,
B, WLy A M, MRS, B BBREROREE
L b, B, AISCFEMREDEZER S - Bl - B OWE
121, FEEERRISH TR AR CEES (&R), W
Z A4 MV, FEES (70— 24) & HREFRLCHRET
L. Thabb, [FEERRL  FESL, T, WXy 1 My,
MRS, BEL FMMHERORHEE (HAFERR  FE54,
WY A MV, MEES) 16T 5.

45 HATROYE

BEHG, FATE, Boy A MV, EL R B W
84, Mk, T, B FGERREE) OIE
12E <

4.6 FERFoOWE

FERriE R £ R 4, WD 5 WITHURAE, EA4,
Fapk s, AEFS, A% S, OffolEcE <.

47 FEHHEREREFOLEG

FREEHIEIE LTIHALZY. 2835 8T
HYHEIE, ENSESIL, WEES, RS B 55
KREERL, B BEEEOLE IR L REOERY N
47 THRR), EBOIRIZE . BEBEFS - ryRD Y
LAOFEFIIEE L Cid, SCEkELEE] 17) ~20) 2 BT 5.

4.8 SCHRRCHR

HSCATRE (FOSCRRSC - R - AR30)

1) Hachinohe, M., Hamamatsu, S. and Kawamoto, S.
(2015). Review of the inspection results of FY2011
to FY2013 on radioactive cesium (*'Cs=+"Cs) levels
in agricultural, livestock, and fishery products, and
current studies on radioactive cesium behavior in
the processing and cooking of these products.
Journal of the Japanese Society for Food Science and
Technology (Nippon Shokuhin Kagaku Kogaku
Kaishi), 62, 1-26 VA EF, EREE, JIAMH—.

IR ZKIEW OB > 7 2GR OEKIER &
T - RELCOREHE > v 2 BRI SE OB, |
ZINEN Y S S St T

2) Tominari, K., Tanaka, A., Shinoda, Y., Futase, K., Nei,
D, and Issiki, K. (2011). Food protective property of
new liquid food container PID (Pouch in Dispenser)
for microbes. Food Hygiene and Safety Science
(Shokuhin Eiseigaku Zasshi), 52,108-111 (& K,
Mg+, EHEE, s, R4, —EE
Hl. R %28 PID (Pouch in Dispenser)
DWEYN ST IRFERF OGS, H A& iAo

st
IN AL/ .

3) Kawasaki, T, Murata, M., Tominaga, N. and
Kawamoto, S. (2007). Evaluation of crush method for
Salmonella recovery from the inoculated egg shell
sanitized with sodium hypochlorite. Japanese Journal
of Food Microbiology, 24, 171-177 I A3, #H%

, BKILF, IR — HIVE A T IHRII O R

FMWEF M) T LI X BREAR L HBINED S D

v 3B X B MIPGEOFHE, B X OEEEA

RO RN ZRADZENZ DO WT, HARLMRAEYF

).

4) Tsuta, M. (2016). Research on using fluorescence

by

N 3

E

s

i
Ch

fingerprints for the evaluation of food quality.
Journal of the Japanese Society for Food Science and
Technology (Nippon Shokuhin Kagaku Kogaku
Kaishi), 63, 377-381 (B, H#OGIREIC & 2 &M
OaEEHINC BT 20198, H AP LPEAEE.

HSCHERS

5) JIAAf— (2009). BEREED 7O OHF EHAEY M
AR AT, FHE & HH, 48, 175-180.

6) FEEVEHE], WAZ D2 (2006). LHI72AH (FO
¥ IY) OREENOFHE AT 7 —F7 I,
2006-4, 24-39.

WROCRE  (FISCEAAiTRE O JeREam C b FkR)

7)  Shirai, N, Tomoyuki, H, and Suzuki, H. (2008). A
comparative study of lipids extracted from herring
roe products and fish oil on plasma glucose and
adipocytokine level in ICR aged mice. Food Sci.
Technol. Res., 14, 25-31.

8) Kamisaki-Horikosi, N., Kawasaki, S., Fratamico P.M.,
Okada, Y. Takeshita, K, Sameshima, T. and
Kawamoto, S. (2011). Evaluation of TA10 broth for
recovery of heat- and freeze-injured Salmonella
from beef. /. AOAC International., 94, 857-862.

HATAR

9) JREMEAE, JIIAM—E (2008). [Hih & A,
JEHk, B



42

10) Martens, H. and Naes, S. (1980). “Multivariate Calbi-

ration” John Wiley & Sons, Chichester.
HATAD®E

11) Lians, J.R. and Ruitz, J.M. (1986). Teaching chemistry
with microcomputers, In “Computer Aids to Chem-
istry,” ed. by G. Vernin and M. Chanon, Ellis
Horwood, Chichester, pp. 103-153.

12) Kawamoto, S, Bari, M.L, and Ukuku, D.O. (2012).
Chapter 11 Hydrogen Peroxide, In “Decontami-
nation of Fresh and Minimally Processed Produce, ”
ed. by Vicente M. Gémez-Lopez, Wiley-Blackwell
Publisher, New Jersey, pp. 197-214.

13) =JRiEA (1988). kot —fk, [HHMF—%E
B - WHE~OF51 & ] 56 2, HRE=H0, 28w, |
7%, pp. 93-150.

HERY

14) BEILHE], ROkl REEDE EEA (2001).
BEE ORI E T EK O E, FFEFSS 2802344 7=, 1
H 11 H.

15) Fratamico, P.M. Kawasaki, S. and Kawamoto, S.
(2013). Genetic methods for speciating Campyro-
bactor, US Patent No. 8574843, Nov. 5.

Fo T H RS

16)  BEEER, BB, KERR, FEEHE (2001).
REEMER O MRS X U7 2 I A8 o i
HEBSI BT E. F, BAREMFFETES
5 A8 MRS Z B &, p. 47

17) Gardncr, J. W. (1993). Intelligent chemsads for
artificial odor-sensing of coffees and lager beers.
Presented at 1lth International Symposium on
Olfaction and Taste, Sapporo, July 12-16, p. 130.

18) Peter, A. (1991). Brewing makes the difference. ASIC
14 Colloque, San Francisco, pp. 96-106.

19) Kawamoto, S. (2012). The development and com-

mercialization of a multiplex PCR system for
simultaneous detection of Salmonella spp., Listeria
monocytogenes, and Escherichia coli 0157 : H7 in
food samples. Tunisia-Japan 2012 Symposium: Sus-
tainable Society through Advanced Agro-food Sci-
ence & Quality, Tunis, pp. 114-119.

20) Kawasaki, S, Fratamico, P.M. Kamisaki-Horikosh,
N, Okada, Y. Takeshita, K., Sameshima, T. and
Kawamoto, S. (2010). Evaluation of TA10 broth for
recovery of heat- and freeze-injured Salmonella
from beef. 39th UJNR Food and Agriculture Panel
Meeting, Baltimore, pp. 113-114.

4.9 51 URL

T N= AR K= A=V EFEH - Hilksh,
BTEXRL B NBHLDOTHHIZTEL72TE#ITS.

IR AB321%, 5IH URL, &5 &5 | HEICHE LES &
L, ACho@ZLt&pm, [P0, [0 [P o k)
I & TR 5. T3] o2 [51H URL] & # &,
URL 2O THEL. &b, E4THEREAFLIE
HHZEMICEEAT 5.
51H URL

i) http://www. jsfst.or.jp/journal/index.html (2008. 9 .3)

($525) EIRIEDFEZEDIER

T ZRHHOZ WY, STARDOF) ¥ v TFIIRD S O
IZHR%.

' A a B vy, o uw I, n, 2, Q

I EFETIFERT L LCL, FHE LTROB D
EHWLZENTES.

<
’ ” *

Oov
5= T I — AN
L T o



43

1+ *
#F1 H>5— (Fehk) HR#EE (M) #+%2 B #; #& (M)

-2 DL ECHREMRIE 2 & wniGE, " e, i Wige 7 — b, ik
77 =il BRSO or - =
1E 60000 | - REFBIE 22561, 1H2ET ) = 000 17000

260000 F 4 5000 29000

2 E DR CEBARE & b VA, 5 5000 41 000
24491 7 — IR SR L E %71 20000 [ 6 17 000 "
LE40000 [ | - AR L 2 2541, 1 X2 HT 7 29,000

240000 [ .

* PR T EMA AT E1212000 HEMES 5

f¥% 3 RRMERE (R (M)

50 &8 (FikZ L) 100#8 (~) 150 % () 20098 (~)
2H 23800 3800 5300 6800
4H 3800 5300 7300 8800
6 H 4800 6800 9300 10800
8H 5800 8300 11 300 12800
FAA S 3000 3800 4700 5600

INAT—HEEGHIRY OBEIE 1HIZOZ 0 ME2mET 5
200 7 —HEHEURHR Y O%aE, 1HIZ2E 30 e & 2

&4 EXKBE# (M)
1 i 2700




RIS BAIFERRT 28 3 %5

FRR3IEIH3LH R 17

(TES & 0] ENZIIERIFEEN 3 - B PSRN O b 7
B ITIEAR
przEirRE e WS
T 305-8642 ZIIEOIEHEES 2-1-12
7 #h (029) 838-7992 (fiF#es My
www.naro.affrc.go.jp/laboratory/nfri/index.html

ET R Fr RIEEHERARA S

ARFEICHBI S NICEEY 2 finlk - B - BIRRE N2 551
B P ORF A 213 TR E W,



EITHIFRRAFEAN B3E - BmEERITR ST
BambZEERr

Food Research Institute,
National Agriculture and Food Research Organization (NARO)




