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Abstract

To develop an effective utilization method of skipjack tuna viscera, fish meal by an improved fermen-
tation method(FFMA) was prepared by fermentation of the solid materials separated from autoclaved
viscera with Aspergillus oryzae for 72 hours and by adding the concentrated soluble extracts separated
from autoclaved viscera to the fermenting solid materials during fermentation, and FFMA fish meal
was compared with the fish meals prepared by Kato mathod(FFMN) and conventional nonfermenting
method(NFM). FFMN fish meal was prepared by fermenting the solid materials separated from autoc-
laved viscera with Aspergillus oryzae for 17 hours without adding the soluble extract. The extracts
from FFMA fish meal(FFMA-E) and raw viscera(RM-E) were also prepared respectively after digestion
with proteases obtained from Bacillus subtilis and Aspergillus oryzae and compared with each other
on the contents of free amino acids. The peroxide values decreased greatly in contents of vitamin
B, B; and C significantly increased in FFMA fish meal compared with those of other fish meals.
The total free amino acid content of FFMA-E was significantly higher then that of RM-E. The total
free essential amino acid content also greatly increased in FFMA-E in which threonine, methionine
and lysine showed remarkable increments. Almost all individual nonessential amino acids were higher
in FFMA-E then in RM-E. The content of taurine, a nonprotein amino acid, greatly increased compared
with other nonprotein amino acids in both extracts.

Key words: skipjack tuna viscera, fish meal, fermentation, extract, free amino acid

=

=

N

2 3

7ol wish v, odop R xelAA
E4o] glelgol we
Lee™ = 7hehegel AbE:
7] 918 7| 2AYNA kojie) Brbl @
9 22N A4, 49T 58

Hodshe Amstelon kel A%

A} olz}& A anserine, carnosine, histidine 2

N B AR 2 agdA
ee o o s whgstn ole ke F2

-]
AN

PAE F P Rt sk Yoo

Qe AHoR BEHOZ o83 Y A
Q& Aeelch. Wake) H7)Hele] Fusle
% AL sl el Ak ol

ol &-3te] Az oJ7HAE A
ol FARA
QATAE &) BIHLHE O,
HER 3t 7S Az
Foj/hx
g AR BH o7l
F2E9 i3t
alanine
S5 zh2 ofui4be] A dAHAE EAL AMP,

2 AR wed o H7]Ee] obd AL A
249 584 olgel BF W77l 877 ek
KA F& Fgobloleld de A445n sl o
el AZPE 85l shekel 4 pastes] HF
T2 Wrhste] SAANCEH ol wisd A=
Zu|8E gty Buslgen, 1Sole) Ao, o

=3

Corresponding author: Kang Lyung Woo, Department of
Food Engineering Kyungnam University, 449 Wolyoung-
dong, Masan 630-701, Korea

86

hypoxanthine 52} &AtalAde] o Bxd Ao 3
afoy ZAME wh 9ok,

AstEl W78 FFo g xedle Algsd Ra®
oF o] AALE WMEAZ o2 HAA A FeFo] Pt
°1'5'_——% A2 Y 59 A3e vgEY HaS

Ab3}o) A) 2H8-& o] &7 HALES] FFolfoleke A
°ﬂ*‘1 FE-& Wk

B dFE sEe) WA d7)ES8 A8AHOR ol
a7 ot 712 AYH 2 Aspergillus oryzae s LEFTE
Algale] o2 A zubdg NAFoEN FAY fE



Thebagel iRl &

Viscera(1,200g)

%

Grinding Water(800g)

|
Heating(90C, 40 min.) -

Pressing ‘I
Waste fluid

Hot air drying(60C, 5 hr) (soluble extract)

o

Grinding
|

Product(390g)

:

Fig. 1. Preparation method of fish meal by conventional
nonfermenting method(NFM)
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Fig. 2. Preparation method of fish meal by Kato me-
thod, fermenting method(FFMN)
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Fig. 3. Preparation method of fish meal by an improved
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Fig. 4. Preparation method of extract from skipjack
tuna viscera(RM-E)
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Fig. 5. Preparation method of extract from FFMA fish
meal(FFMA-E)
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Table 1. Chemical composition of fish meal on the ma-
nufacturing method

Table 3. Vitamin content of fish meal on the manufac-
turing method

FFMA"FFMN* NFM¥

Moisture(%) 733 7.1 6.6 5.0

Raw Viscera

Crude protein(%) 18.2 59.8  59.0 57.7
Crude lipid(%) 12 4.1 44 8.2
Carbohydrate(%) 46 1.7 19 0.5
Crude ash(%) 27 11.3 108 10.9

YImproved fermentation method, *Kato method(fermenta-
tion method), *Conventional nonfermentation method

Table 2. Contents of calcium, phosphorus and salt of
fish meal on the manufacturing method

FFMA? FFMN? NFM*
Calcium(mg%) 161.0 147.2 418.0
Phosphorus(mg%) 1036.0 1071.2 1683.0
Salt(%) 0.7 0.6 1.1

1238ame as table 1
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FFMA? FFMN?* NFM?®
Vit. Bi(mg%) 1.757 1.373 0.732
Vit. By(mg%) 2.185 1.383 0.669
Vit. Bi(mg%) 43.1 356 14.2

129Game as table 1

Table 4. pH and POV of fish meal on the manufactu-
ring method

Raw Viscera ~ FFMA"  FFMN? NFM®
pH 6.4 6.7 6.9 6.5
POV 29.2 336 29.0 126.0

129Game as table 1
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Table 5. Free amino acid contents of the extracts pre-
pared from an improved fermentation fish meal(FFMA-
E) and raw skipjack tuna viscera(RM-E)

RM-E FFMA-E

mg/100g %" mg/100g %"
Threonine 101 4.88 147 3.71
Valine 132 6.38 119 3.01
Methonine 49 2.38 83 2.10
Isoleucine 87 421 87 2.20
Leucine 148 7.16 138 349
Lysine 142 6.87 214 541
Phenylalanine 73 3.53 96 243
TEAA? 732 3540 884 2235
Aspartic acid 148 7.16 238 6.01
Hydroxyproline 2 111 78 1.97
Serine 51 247 157 3.97
Asparagine 4 0.19 664 16.78
Glutamic 28 1354 470 11.88
Proline 111 5.37 191 4.83
Glycine 156 7.54 312 7.88
Alanine 203 9.82 251 6.34
Cysteine 5 024 12 0.30
Tyrosine 58 2.80 90 227
Histidine 23 111 93 2.35
Arginine 37 179 217 548
TEAAY 1099 5314 2773 80.06
o-Phosphoserine 6 0.29 14 0.35
Taurine 121 5.85 153 3.87
Urea — - 15 2.38
Sarcosine 6 0.29 - -
a-Aminoadipic acid 1 0.05 - -
Citrulline 9 044 18 0.45
a-Amino-n-butyric acid 2 0.10 5 012
B-Amino-n-butyric acid 1 1.05 1 0.03
y-Amino-n-butyric acid 2 0.10 - -
Ethanolamine 2 0.10 4 010
Ammonia 66 3.19 2 005
Hydroxylysine 7 0.34 28 0.71
Allohydroxylysine 4 0.19 2 0.05
1-Methylhistidine 2 0.10 7 0.18
3-Methylhistidine 8 0.39 1 0.03
Anserine - - 47 1.19
Carnosine — - 3 008
TNPAAY 237 1148 300 7.59
Total 2068 100 3957 100

DPercentage of the total amino acid, ?Total essential
amino acid, ¥Total nonessential amino acid, #Total nonp-
rotein amino acid
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