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Abstract

Fish flesh of Alaska pollack containing 5% of corn starch were fermented with 8 strains of
mold and monitoring of their flavor characteristics, acceptability, nucleotides and their related
compounds, amino acid compositions were conducted. All strains were grown vigorously on fish
flesh media and formed their characteristic spores with unique flavor by strains. Amino type
nitrogen (NH,-N) content of fermented fish flesh (FFF) were 25-26 times higher than that of raw
flesh and 6-15 times higher in extractable nitrogen (Ex-N) content. The strains which produce
more ADP (Adenosine 5'-diphosphate) in FFF also showed much higher level of IMP (Inosine
5"-monophosphate) and GMP (Guanosine 5'-monophosphate) content than that of raw flesh.
Amino acid composition were differ by strain but lysine was generally highest and arginine, gluta-
mic acid, leucine and alanine in order. In review of sensory evaluation, total content of nucleo-
tides, NH,-N, Ex-N and amino acid compositions, suitable strains for rish flesh fermentation were
Aspergillus oryzae KFCC 11371, Asp. orvzae KFCC 32343, Penicillium roqueforti KFCC 11269 and

Asp. quercinus.
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Table 1. The list of mold strains used for fish flesh ter-
mentation

No. of strain strain
KFCC 32319
No. 1 Aspergillus oryzae (ATCC 16513)
AFCC 11239
Na. 2 Asp. niger (ATCC 2029;
KFCC 11371
No. 3 Asp. oryzae (IFO 30103)
KFCC 32343
No. 4 Asp. oryzae (IFO 30104)
KFCC 11439
No. 5 Asp. awamon Nokozawa (YUEE 1014
Ne. 6 Asp. oryzae KFCC 11377
No. 7 Penicillium roguefort KFCC 11269
No. 8 Asp. quercinus KFCC 11956
(ATCC 14307
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Table 2. Overall growth characteristics of various meld t} ol F9 Z4lol| wel o] & Au|E Hoew ugG

strains on fish flesh o0}, No. 19 74 238 Zrbsled chazl gz}
';0-_02) Growth characteristicsb! Odour g HelHE A o 4 gk, 84 HA
train

of A% ATl e} olelmatel f2ig Y AL
7Hgshgol F7HETHe Asensh ulms) 1 olelx

Ne. T growth vigorously, gellow green  weak meaty
spore after 48 hours incubation

No. 2 growth vigorously, black spore weak alcohelic 4he] %F/]-‘é—% Bli—ﬁM Ex-N 8] k2 o] goilA %%‘
after 48 hours incubation 3 58-g of & Qir},

No. 3 growth vigorously, yellow green  cheese like

spore after 48 hours incubation N

s ,4 ek oo EOIS B sy pieing
(o oh0
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Ne, 5 weak meat tav & A FFel A% o}fLE A% F 5-adenine
No. 6 seil and acrdic nucleotides & ¥ % WAE5AI= Beigale]l s
No. 7 growth vigereusly, dark brown meat flaver A Table 49} 2ct,

spore offér 48 hours incubation Table 49| 7%4,__ )j_u’_ Al e dalo] deke A}
Ne. 8 growth vigereusly, brown spere meat flaver & Aol 2 Holm

= a2

after 48 hours incubaticn weak ocidic
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a) See Table 1.
b) Incubated at 30°C for 5 days on the flesh ~f Alaska prilack Table 4. Nucleotide and their related compounds of fish

) flesh fermented® by various mold strains
OIEFAIY HEHs] mg %(db)

ol§9E7 4ol Table 13 2 #5% 77 4%s
:l

of HFA7] & 2 A¥S #4351 A= Table 39
7

stranP)  ATP ADP  AMP IMP+GMP  Hx9  HxRY

1:} ot r 143.6 36.9 tr 129 571
Ne 1R 128 v T 837 3.2 506 104
Table 3°ﬂ/"] _1;!_::{:]_ 25 i‘—’f—"ﬂ/ﬂ 75-_]*“7%‘—9—2 NH, Ne 2 r r 2.8 tr 18.5 1
-N 1} Ex-N 9] 3&legko] control 2ot Y53 Fol4l N-. 3 w2043 fr 187.6 12.3 13/
7428 g i Bajlo] 9JeS ol & 9lgl =}, NH, Ne o g *9 2038 8.1 104.8 60 7.0
N o} A% HA+E No. 6ol 4 258, 2ie No, 8oll A N M 2”0 ?ﬁ’; 3;8 ;3:
No & tr . 4. . 6.
= H29l 7o
65:1-& Ehgl e Ex-N £ NH-Nof 752 % N 7 v 1147 174 28.9 375 1144
A

Ao g 6-15u1F xo} FFol ae} gl Hagol Ne 8w 1196 843 3061 36 1211

:}E_CL ol T olod L X A b

ve = e, pH = Fet ol met A2 a4t a) bl See frot note of Table 3.
0]7} %T‘:_ ] o]T__ ,%lxl zl,] _7_x4 o] A3 c}2 74 [ R= ¢1 Hyprxanthin

FAE 4 Qloh, ddodeke olF2o 7% control ® d) inssine

Table 3. Anglytical results of fish flesh fermented® by voricus mnid strains

strain®) oH maisture content Toral-N NH,-N Ex-N reducing sugar
(%) (Yo db)<! img% db) (mg% db) (mg% db)
centrel 6.92 714 9.86 109.2 325.6 2.874.6
N1 4.81 79 5 10.24 3.397.6 2,796.3 3.432.6
N~ 2 5.18 79.8 10.18 3.061.4 3.144.0 1,599.8
Noo 3 6.03 77.5 10.09 52305 3.837.5 1,569.7
Ne. 4 6.13 786 10 71 4,813 5 3.607.8 2,329.5
Ne . 5 6.03 776 10,12 33452 3,007.3 1,178.3
Ne. 6 6.05 80.0 9.72 2.805.2 1,986.8 1,320.7
Ne, 7 7.79 75.7 1G.24 5,486.8 4,362.5 1.936.9
Ne. 8 7.13 812 142 7.071.5 5,025.4 1,248.8

a) The flesh of Alaska pellack with starch (5%) was fermerred ot 30°C t~r 72 hours
b) See Table 1.
c) Dry basis
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Table 5. Amino acid composition of fish flesh® fermented by various mold strain

(mg %, DB

Amina strain®
. control

acids Neo Ne. 2 N~ 3 Ne. 4 Ne. 5 Ne. 6 Ne. 7 Ne. 8
Tau 114.2 51.6 62.0 54.0 384 67.7 138.6 129.5 207.1
Asp 10.8 433.0 3121 824.2 594 4 470.4 444 .4 488.3 486.5
Thr 12.0 286.2 205.2 302.0 3020 243.2 253.4 260.9 340.0
Ser 171 287.7 168.3 268.5 234 5 2707 233.3 263.3 281.3
Glu 14.9 951.9 796.0 1,057.5 1,108 9 7159 126.1 1,200.7 1.610.6
Gly 37.7 131.9 127.8 197.0 140 ! 2119 178.4 179.5 165.9
Ala 26.6 515.4 344.8 540.5 482 8 566 7 547.3 688.8 1,239.3
Val 7.7 294.3 2123 2951 126 .0 148 3 123.0 276.2 376.8
Cys 8.3 2115 47 1 170.6 161 5 3267 115.4 121.2 247 3
Met 4.0 179.0 172.3 149 .4 194 3 247 5 147.5 152.5 242 .4
ile 7.7 2443 188.4 2789 2401 261 8 232.6 2775 392.6
Leu 11.7 618.2 506.3 5742 749 6 690 0 459.2 519.8 788.4
Try 3.2 258.5 233.9 3021 3144 2763 135.9 177.8 306.3
Phe 3.8 350.5 362.5 3299 4181 3699 236.2 3011 357.0
Lys 17.2 1,139.3 904.0 1159 4 13759 1,001 5 777.6 762.5 267.9
His 41 200.7 168.0 1951 255 4 2116 114.2 132.2 200.4
Arg — 1.469.0 1.016.8 108572 7799 1,2558 193.9 399.5 533.5
NHj3 52.1 458 .6 445 4 393 3 466.72 477 1 345.2 336.1 246.6
E-OH 9.7 25.9 29.3 291 39 4 g8 200 26.2 65.7
Total AA 301.0 7.243.0 58278 7.783.6 7.516.3 7,338.9 4,887.0 7.391.3 7,943.3
a),b) See foot note of Table 3
¢) DB: Dry Baosis
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Table 6. Sensory evaluation® of fish flesh® fermented

by various mold strains

strain® Flavor Taste overall occeptance
Ne. 1 1.84) 2.2 2.0
No. 2 1.8 2.0 1.7
No. 3 2.8 3.3 3.3
No. 4 2.5 3.2 3.0
No. 5 2.3 2.5 2.2
Ne. 6 2.5 2.7 2.8
Ne. 7 3.0 3.5 3.5
Ne. 8 3.0 3.7 3.5

a) 5; extreamly gond, 1; extreamly poar
b),c) See foot note No. a) and No. b} of Table 3
d) mean value of 12 panel scores.
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