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Processing and Taste Compounds of the Fish Sauce
from Skipjack Scrap

Eung-Ho LEE, Tae-Hun LEE* Jin-Soo KiM, and Chang-Bum AHN
Department of Food Science and Technolgy, National Fisheries Unitversity of Pusan, Nam-gu,
Pusan 608-737, Korea

To prepare a new type of fish sauce from skipjack scrap, it was examined the effect of koji
on the sauce flavor, conditions of low salt fish sauce processing and the changes of taste com-
pounds during its fermentation. To prepare the skipjack scrap sauce, chopped skipjack head
paste was mixed with 6.6% skipjack viscera, 26.9% koji, 71% of 25% brine, 13.3% salt and
7.6% glucose, and fermented at 25+ 4 € for 90 days. The same process was also carried out
to prepare the low salt skipjack scrap sauce adding 7.6% sorbitol, 0.3% lactic acid and 9.8%
ethyl alcohol instead of 13.3% salt. The major free amino acids in the products were glutamic
acid, lysine, valine, phenylalanine, alanine, leucine and isoleucine at 90 days of fermentation.
And the contents of total free amino acids in both products were 3,307mg/100ml, 3,637.1mg/
100m! at 90 days of fermentation. The predominating non-volatile organic acids showed in the
products were lactic acid, succinic acid, pyroglutamic acid, which were 90% over contents of
the total non-volatile organic acids. Total non-volatile organic acid contents in both products
were 1,002.1mg/100ml, 1,312.9mg/100m! at 90 days of fermentation. During fermentation of
sauce, ADP, AMP and IMP were decreased, while inosine and hypoxanthine were increased.
The major taste compounds of the products were revealed free amino acids and non-volatile
organic acids. The nucleotides and their related compounds, total creatinine, betaine, TAMO
and sugar were seemed to be having an auxiliary role in taste of those products. Fishy odor
in skipjack scrap sauce can be improved by adding koji. And the low salt skipjack scrap sauce
(9.12% of salt contents) can be prepared by the replacement of a part of salt with sorbitol,
lactic acid and ethyl alcohol. From the results of sensory evaluation and chemical experiments,
the skipjack scrap sauce products supposed to be at least equal to the sold soy sauce on the
market in quality.
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Table 2. Composition of isolation media

(%)
Halophilic )
Bacteria 1:;? Osr}rlg)slzlhc
bacteria
Glucose 1.0 1.0 25
Yeast extract 1.0 1.0 0.5
Polypepton 0.5 0.5 -
KH.PO, 05 0.5 0.5
Skipjack head sauce 4.0 40 10.0
Na-thioglycolate - 0.1 -
Na-propionate - - 02
NaCl 10 10.0 10.0
Agar 15 15 2.0
pH 7.0 7.0 5.0
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Table 1. Material composition for skipjack scrap sauce
Product Skipjack head Viscera Koji 25% brine Salt Glucose  Sorbitol Lactic acid EtOH
paste (g) ® ® (mi) ® ® ® (mi) ®
C 1,125 375 - 600 150 - - - -
K 1,125 74 301 800 150 85 - - -
L 1,125 74 301 800 85 85 8 110
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Table 3. Proximate composition, salinity, volatile basic nitrogen (VBN), pH of skipjack scrap mash and skipjack scrap

sauce (g/100g)
Skipjack . . Skipjack scrap mash Skipjack scrap sauce®
Viscera Koji
head paste C K L C K L

Moisture 724 782 10.7 68.6 611 64.0 728 731 79.9
Crude protein 12.1 119 16.3 7.7 7.3 7.2 8.2 79 81
Ash 6.4 1.5 15 16.8 162 10.3 i88 182 9.9
Crude lipid 8.6 6.9 1.8 6.2 4.0 39 0.2 0.3 04
Carbohydrate 0.5 15 69.7 0.7 114 14.6 - 05 17
Salinity 1.83 1.72 - 1321 1338 7.67 1792 17.04 9.12
VBN (g 1002) 25.47 27.14 - 1069 1277 1211 15025 5555 58.65
pH 6.35 6.21 5.32 5.77 5.57 5.40 612 499 481

* g/100mi

Legends are the same as shown in Table 1.
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Fig. 1. Changes of reducing sugar and ethy! alcohol co-
ntents in skipjack scrap sauce during fermenta-
tion.

Legends are the same as shown in Table 1.
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Fig. 2. Changes of pH in skipjack scrap sauce during
fermentation.
Legends are the same as shown in Table 1.
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Fig. 3. Changes of volatile basic nitrogen (VBN) in
skipjack scrap sauce during fermentation.

Legends are the same as shown in Table 1.
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Fig. 4. Changes of total nitrogen and amino nitrogen in
skipjack scrap sauce during fermentation.
Legends are the same as shown in Table 1.
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Fig. 6. Changes of protease activity in skipjack scrap
mash during fermentation.

Legends are the same as shown in Table 1.
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Fig. 5. Changes of viable cell count in skipjack scrap mash during fermentation.

Legends are the same as shown in Table 1.
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Table 6. Changes of nucleotides and their related compounds in skipjack scrap sauce during fermentation

(mg/100mi)
Nucleotides and Fementation days
their related 30 60 920
compounds C K L C K L C K L
ATP - - - - - - - - -
ADP 32 2.1 11 - - - - - -
AMP 34.1 499 46.3 3.2 7.2 3.8 - - -
MP 46 8.2 6.3 12 2.1 18 - 02 0.1
Inosine 128.1 90.1 1074 102.7 82.1 852 882 62.1 65.2
Hypoxanthine 2630 2212 2121 2206 2109 1762 1919 1502 1312
Total 4330 3715 3737 327.7 3023 2670 2801 2125 1965
Legends are the same as shown in Table 1.
Table 7. Changes of taste compounds in skipjack scrap sauce during fermentation
(mg/100mD)
Fementation days
Component 30 60 90
C K L C K L C K L
Free amino acid 2,135.3 2,4654 2,727.3 2,352.8 2,8276 3,139.3 2,817.8 3307.7 3,637.7
Non-volatile organic acid 2533 789.2 12324 2440 9582 13169 3089 10021 13129
Nucleotide 4330 3710 3737 327.7 3023 2670 280.1 2125 1965
Betaine 530 1209 1270 354 330 414 183 239 237
Total creatinine 987 782 854 1115 86.2 84.8 976 799  8l2
TMAO 43 3.1 2.6 4.0 25 24 3.3 2.3 21
TMA 4.0 2.8 3.0 4.9 36 34 5.1 3.9 38

Legends are the same as shown in Table 1.

Table 8. Changes of L, a, b and AE value in skipjack scrap sauce during fermentation

Fermentation days

Product Color val
rodudts olor vaiue 30 60 g0 After sterilization

L 19.5 15.3 14.7 134

c a 1.7 2.0 15 06
b 7.9 65 5.4 49

AE 775 81.6 82.1 83.3

L 17.2 13.1 12.9 12.0

X a 0.9 2.0 3.6 0.7
b 74 5.1 5.4 4.8

AE 79.8 83.7 839 84.7

L 16.7 144 134 12.8

L a 18 22 17 06
b 74 5.9 6.6 54

AE 80.2 82.4 835 84.0

Legends are the same as shown in Table 1.
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Table 9. Results of sensory evaluation of skipjack
scrap sauce

Products  Taste Odor Color Overall .
acceptance
Soybean sauce 4.2 43 3.7 42
C 34 30 39 31
K 45 4.2 42 43
L 4.0 3.7 41 3.9

Score: 5; very good, 4; good, 3; fair, 2; poor,
1; very poor
Lengends are the same as shown in Table 1.
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