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Summary
This study investigated the fermentation process and compositional changes of fish sauce produced from Japanese

anchovy (Engraulis japonicus), focusing on formol nitrogen, histamine content, salt concentration, pH, and allergenic-

ity. Additionally, fish sauces were prepared using underutilized aquatic resources, including bluegill (Lepomis macro-

chirus), freshwater prawn (Macrobrachium nipponense), and oyster residues, and their chemical characteristics were

evaluated. To support sustainable food development, the potential of low-value marine materials was explored.

Furthermore, organ-specific distribution of chitinase activity was analyzed in eight fish species, revealing species-spe-

cific patterns. These findings contribute to the selection of suitable raw materials and enhancement of fermented

seafood seasonings.
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Fig. 1. Time-Course Changes in Formol Nitrogen Concentra-
tion During Fermentation.
Changes in formol nitrogen concentration during fer-
mentation of anchovy-based fish sauce.
@ indicates anchovy; O indicates anchovy with added
squid skeletal cartilage.
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Fig. 2. Temporal Variation in Histamine Content During Fer-
mentation.
Changes in histamine concentration during fermentation
of anchovy-based fish sauce.
@ indicates anchovy; O indicates anchovy with added
squid skeletal cartilage.
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Fig. 3. Time-Dependent Changes in Allergenicity During Fer-
mentation.
Changes in allergenicity during fermentation of ancho-
vy-based fish sauce, assessed by ELISA using anti-parv-
albumin antibodies. @ indicates anchovy; O indicates
anchovy with squid skeletal cartilage. (A) represents
the liquid fraction (fish sauce filtrate); (B) represents the
solid residue remaining after fermentation.

EA L7 BB, FF 040 THE (BEEKEALY T3
(Fk) 1 NA-COS-Y) &L 7z cid, 7 v —F )L
T065%, TE®EITO080% &, Wz Lol il
TRRENMEZ R L 720

2.2. X423 8

2% I VEITERNIAKRC, TV —F U E TR
% LT 15ppm, 7IV—F ) +NA-COS-Y %l T 8 ppm,
T A TR TIE 8ppm, T F AT +NA-COSY 3%
T 6ppm Td o 720 HLWEFRE R TIIHMHBRALLT
(ND.) THbYH, 2% I VEROWHIRE SN, &
NoOIE, A5 7 F 47 MEE L CHEFICEDL2-
720

3. BRICHTBXF U OBEROEEOHEANI
SHEDMBM AN RIZ, FF ¥ R EEREIEDRN I &

AL 720 AR BT Hex G THIZIA SRR S L7275,

ARFCRAR S & OFYASEE SN2 X F I+ — Btk o
A BUZR L7z (Fig.4).

T A F A TREICHIEERE IR S F F — BiG AR
BN, ZOMOMBETHEEIFER S Nz 4 KT AN
BB R e Eis 2 R L, A~ ATIRE B L OWFRICE
ARSI Nz, 7 a<raid, SRMICEEE, o
LR E BV THIRWEWEZ R L7, ¥ 57 131k
BECEESERLTBY, AYRITBLIOA Y FTIIH

OB SRS NIz ¥ T FITFIIC BV TR
WCEWFF S — B2 R L, fhooRlk & O - W
'6}) D 7‘:0

z =

AEETIE, AR - RAVHKEG IR 26 L 723§ o/E
EAEEM, 7 S MBS BT B FF U REERIEED
KRNG5 % JAE L 720

NErFAT T EACIAETIE, BEFELICONT
BARASI I, HEIRIE B X OF pH ASTHI & RS o fiics
S L7ze ARVE—VEREIIEEMIE ML, 1 2%
BOWMILVETOE VR OLNLD, wIhdhlEs
LCOERWEG % Hril&ATH . —F, BAZIVE
B & I L CRMER R L, BRICA Y 2T A T
£33 T3 300 ppm = B 2 Al b REEk S L7z. Codex BLA%
BT AMEOCAY I VIEETH S 400 ppm LLFIZiE
NE->TW2don, L0EERzE0 570121, 5EE
FUBIOFERBEORENLETH S, B, Codex
BT, — B REmIcN LT ikiEs LT
100 ppm, f4: - B HL#E & LT 200 ppm 2SikE ENT
BY, MAIFIZOWTIE 400 ppm BT & ED SR TWBEYY,
LA L, EEICEsTIEL 2 I UMWt e 2 ¥
I UVHFEOWMEDND B 720, MHELZRVIKWETHLZ L
WEFE Ly,

ELISAEICX DNV T T VT I v g8 LR W
WL & AR DR NEZ R L7zo RIS A A g dsinalpl
W&, WRERS - AR L DIV ETRELTBY, 1
HHPETINE T LV s o ORI 53 5 WTREEAY D %o
7275 L, AWEZE T L2z Hitk (antifrog PA) 13,
Kurata 5 D525 5 X ) ITHH L OZZEMITIZ R
WHY, EBIHHEIC X > TSRO SN hnwr — 2
DY, SHREIZFNEFNOHESIVTTIVT I VITHTS
FREEOE IR ERE B X OFHEE: RO S b,

TN—=F)N, TFATE, FUEREZ w7,
WM ORI D P b ST RIVE—VEREN LA L
FRlCz Tl mwWiEZ R L7z S, A8 7 F4 D
ERRRY, ERFOCAF IV VRN ELEL LN
L, HHvIE, FEINOBEYICH B X ) I HRE % &
D EICX BEENEZ SN NACOSY #HmL
Tty BRI SN, BRK SO LRI S
BHARLSNT, —FT, BAF¥Ivme L TIE8~
15 ppm & BRI, HRUEFRIE 2 v 72308 i i
AT TH o720 INOHOMRIE, HEMH O FTF v
SO RN T 2 REE 2D D, NA-COS-Y H3H
AP OTHERBEBRICEEL S 220 ZEZ oh
B 72, BEEMREEOENC L ZHEELEZ LN
LT Enn, SHEOFEMGHEIVPLETH S,

FF o REERIGTE O RN AN B 2 A CTld, Hex
WD eI R S R S N2 — T, FFF— ¥tk



(A) (B)
0.15
; - 0.20
= 010 2
s S 0410
© 55 0.05 o
) o X
© = 0.00 a3 0.00
= Gi He St Pc In Li Ki Sp Go E Br Gi He Pc Li Sp
< =
© Organ names (abbreviated) S Organ names (abbreviated)
. eT]
§ 3 : T T T T -I—J-‘ T T q-l T T 1 8 5 E
= > . . O — = e
c 5 oo s ke ép = Gi He St Pc In Li Ki Sp Go
O Organ names (abbreviated) £ 2
© ~ o Organ names (abbreviated)
(E) (F)
v X oy
o = _ 2 S H:
= Br Ey Gi He Sb i Ki £z B i Sb Pc L
=S y Gi He Sb St Pc In Li Ki Go = r Gi S o i Sp
= . < 2 .
~ g Organ names (abbreviated) OB Organ names (abbreviated)
©
(G) (H)
0.1
= 0B 2 008
2 : h = 0.06
(©]
o Tn ' ————=Pr— T T ™ T o 0'04
o 0 . o v = 0.02
i) Br Ey Gi He St Pc In Li Gb Ki SpGo @ 2 0
- . C
S Organ names (abbreviated) = Br Ey Gi He St Pc In Li Ki Sp
= e
= © Organ names (abbreviated)

Fig. 4. Distribution of chitinolytic enzyme activities in the organs of eight fish species.
A: Hexagrammos otakii (Greenling), B: Psenopsis anomala (Pacific rudderfish), C: Sphyraena spp. (Barracuda), D: Thunnus
ortentalis (Pacific bluefin tuna), E: Trichiurus lepturus (Largehead hairtail), F: Chelidonichthys spp. (Gurnard), G: Platyceph-
alus sp. (Flathead), H: Girella punctata (Greenfish).
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