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Production of fish sauce from fish meal treated with kgji-mold. KivosHr Havakawa,'™
Yosnie Ueno,! Sapaniro Naxkanisui,! Yasusui Honbpa,? HitosHr Komuro,? Sunao
KixusHima,® and Sakiko Suou,® (Kyoto Prefectural Comprehensive Guidance Center for Small
and Medium Enterprises, Chudoji Minami-machi 17, Shimogyo-ku, Kyoto 600'; Kyoto Soy-Sauce

Cooperative Association, Shimogawara,

Toyota,

Tanba-cho, Funai-gun, Kyoto 629-04%

Hishiroku Co., Ltd., Yamatooji-higashiiru, Matsubaradori, Higashiyama-ku, Kyoto 605%) Sei-

butsu-kogaku 71: 245-251, 1993.

A new process was developed to digest fish meal with kgji-mold to produce fish sauce
without an unpleasant fish odor. A similar method of mold cultivation of soy sauce resulted

in abundant growth of koji-infecting bacteria.

Good fish meal kojis were obtained with low

water content, about 28% of the koji medium at seeding, using a katsuobushi-koji starter,
Eurotium repens HG-306, and a soy-koji starter, Aspergillus oryzae HO-117. The fish meal koji
was mixed thoroughly with sodium chloride solution, made into morom: mash and fermented
at 25°C for a period of 180d. The fish sauce obtained in the new process had a pleasant
smell. A sake-koji starter, Aspergillus oryzae H-3, was also effective as a kgji starter in this

process.
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Table 1. Chemical analyses of fish meal.

Moisture (%) 9.3
Crude protein (%) 68.1
Crude fat (%) 9.1
Ash (%) 13.3
Trimethylamine (mg/100 g) 37.5

5 —CIXEBTRTIESTED Wi U THiT L.

2) MOMERORE  BHOMERL, BARRE
B OFEEE [ 51 = % AV THERPREEERER
L hEFRIL .

3) HHRO—BHL T 2EHK, EREEFIHE,
RIBORTIIL » 5 PRBREOESETH 1.

4) FEWROT I BT @ERRFTRBG s =
<} 757 LC-9A THREEHEMR 1 + v BifiE» 7 &
Shim-pack Isc-07Na F (A vk vEFFHOAF LV V-
CE=—A_vEUEEEE) KRVOHLE.

5) FUAFAT I VOLS Bk L OEBRIE T+
DY AFALT I VORBIBRELVONA IR <
b2T TETT .

& R

AMORBICRETASESROEE ARORE
LRE VA IBOSEYTTS b B oRmT o
TR L. BRIz VvAZBONBEINEEE 2

SOr__
-~ | -~
32 4012 T~ 010'°
-~ ~ 150 o>
- > <
& 303 10° 2
5 G100 =
Q
S 20t o 108 2
§ 18 s0 S
@ ‘
g 10rg 10* >
a
L 1 2
© OO 24 48 T2 ©
Cuilture time (h)
SOr_.
19 4o-§
< — 150 o
- 2> ~
$30r3 =
5 G100 o
Q o}
©20r 2 2
5 oL 8 50 2
|l ©
g 10 § | >
L& . L 10?
° OO 24 48 72
Culture time (h)
Fig. 1. Time courses of water content, protease activi-

ty, and the growth of koji-infecting bacteria during
mold cultivation of E. repense HG-306 (A) and 4.
oryzae HO-117 (B) at different initial water contents
of 45% and 28% . Fish meal sterilized by steam and
wheat roasted and crushed were mixed with koji
starter, their water contents were adjusted, and they
were cultivated for 72 h at 30°C in a mold cultiva-
tion apparatus. Lines: —, water content of 28%;
----, water content of 459%5. Symbols: ®, water con-
tent; O, protease activity; A, viable bacteria cells.
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Scanning electron micrograph of mycelium of E. repens HG-306 cultivated on fish meal for 48 h with

high (A) and low (B) water content. In Fig. A, bacteria were observed on the mycelium. Cultivation was
the same as in Fig. 1.
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Fig. 3. Influence of water content of the medium on KT, RBICBT2REOELFERWELEL LR

growth of koji-infecting bacteria and production of
protease during mold cultivation of E. repens HG-
306 (A) and 4. oryzae HO-117 (B). Cultivation was
the same as in Fig. 1. Symbols: O, protease activi-
ty; @, viable cells of bacteria.
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Table 2. Enzyme activities in fish meal koji inoculated with various koji starters.

. Protease Protease Bacteria
Koji-starter (pH 3) (pH 6) a-Amylase (cells/g)
E. repens HG-306 100.8 163.3 20.4 5.2%10*
E. chevaliers IFO 4086 110.3 165.9 21.4 4.3%X105
4. oryzae HO-117 131.5 169.5 26.6 5.9x10*
A. oryzae H-1010 128.8 122.3 32.2 4.0x10°
4. oryzae H-3 97.5 166.3 29.4 1.2x 108
A. usamii HS-183 172.1 85.5 24.0 6.6x10*

Each fish meal 4oji was cultivated with a low water content (28%). Determination of enzyme activities

was carried out as described in the text.
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Fig. 5. Time courses of variations in total nitrogen con-
tent of the filtrate during fermentation of fish meal
koji treated with various kgji molds. Each fish meal
koji was cultivated with a low water content (28%),
and fermented as described in the text. Symbols:
O, E. repens HG-306; @, E. chevalieri IFO 4086; A,
A. oryzae H-3; A, A. oryzae HO-117; O, A. oryzae
H-1010; ®, 4. usamii HS-183.
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Table 3. Chemical analysis of fish sauces made from fish meal inoculated with various koji starters.
Koji starter pH (& /If&? rlnl) n;fx%t;n Frefa;l::l] e Gh;i?gl lc T?;lge/tilgcl)a;rlnﬂi)ne utilli\lzl;?og: xr]ate
(g/100ml) (g/100 ml) (g/100 ml) %)
E. repens HG-306 4.7 15.3 1.55 5.40 0.94 — 57.5
E. chevalieri IFO 4086 4.8 15.3 1.57 5.62 1.00 — 58.2
A. oryzae HO-117 4.7 15.4 1.59 4.43 0.64 — 56.6
A. oryzae H-1010 4.8 15.4 1.40 4.83 0.77 — 47.7
A. oryzae H-3 4.8 15.2 1.42 4.45 0.75 -— 51.0
A. usamir HS-183 4.3 15.3 1.21 3.92 0.83 — 39.8
Tkanago sauce™® 5.3 25.9 1.61 5.52 0.75 21.1
Fish sauce* 5.4 18.8 2.36 5.48 0.70 42.5

(protease method)

The procedures of fermentation and analysis were based on the methods described in this report.
—, less than 0.5 mg/100 ml.

* Ikanago sauce and fish sauce were obtained from commercial sources; their makers were Marukin Shoyu Co.
Ltd, Mitsubishi Gas Chemical Co. Ltd.
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Table 4. Free amino acid compositions of several fish sauces.
Amino acid Fish sauce Ikanago sauce Fish sauce Soy sauce
(present study) (protease method) (raw sauce)
Aspartic acid 202 ( 3.8) 473 ( 8.6) 392 ( 7.2) 876 (13.3)
Threonine 236 ( 4.4) 385 ( 7.0) 420 ( 7.7) 312 ( 4.7)
Serine 241 ( 4.5) 358 ( 6.5) 48 ( 0.9) 440 ( 6.7)
Glutamic acid 938 (17.4) 752 (13.6) 698 (12.7) 1407 (21.3)
Proline 304 ( 5.6) 235 ( 4.2) 192 ( 3.5) 396 ( 6.0)
Glycine 201 ( 3.7) 201 ( 3.6) 263 ( 4.8) 229 ( 3.5)
Alanine 624 (11.6) 377 ( 6.8) 440 ( 8.0) 384 ( 5.8)
Cystine 41 ( 0.8) 11 ( 0.2) 47 ( 0.9) 20 ( 0.3)
Valine 327 ( 6.0) 350 ( 6.3) 426 ( 7.8) 365 ( 5.5)
Methionine 249 ( 4.6) 135 ( 2.5) 199 ( 3.6) 82 ( 1.2)
Isoleucine 255 ( 4.7) 324 ( 5.9) 403 ( 7.4) 389 ( 5.9)
Leucine 563 (10.4) 637 (11.5) 779 (14.2) 752 (11.4)
Tyrosine 95 ( 1.7) 37 (0.7) 35( 0.6) 44 ( 0.7)
Phenylalanine 213 ( 4.0) 182 ( 3.3) 238 ( 4.3) 278 ( 4.2)
Histidine 85 ( 1.6) 147 ( 2.7) 251 ( 4.6) 105 ( 1.6)
Lysine 561 (10.4) 505 ( 9.2) 617 (11.2) 367 ( 5.6)
Arginine 260 ( 4.8) 407 ( 7.4) 31 ( 0.6) 164 ( 2.5)
Total 5395 5516 5479 6600

Fermentation was carried out as described in the text. Values represent amino acid content (mg) per 100 ml of
sample. Figures in parentheses are percentages. JIkanago sauce and fish sauce were the same as in Table 3. The
maker of the soy sauce was the Kyoto Soy-Sauce Cooperative Association.
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