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Processing of Sardine Sauce from Sardine Scrap*
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Namgu, Pusan, 608 Korea

Sarine scrap usually comprises about 40% of the raw fish in processing. The purpose of this
study is to establish the desirable methods for proteinaceous materials from the sardine scrap through
autolysis or enzymatic digestion and to convert them into useful by-products such as sardine sauce.
Sardine scrap was chopped and mixed with equal weight of water, and be hydrolyzed them by
autolysis and/or by addition of commercial proteolytic enzyme and various concentrations of
sodium chloride.

The optimal conditions for hydrolysis of sardine scrap were revealed in temperature at 55°C
and 4 hours digestion with bromelain(0.4%) and commercial complex enzyme (6.0%), and those
conditions were also applicated in autc;lysis. The maximum hydrolyzing rate of protein and
released amino nitrogen were 82.5%, 5.2% through autolysis, 84.3%, 5.8% by bromelain dige-
stion and 92.5%, 5.9% by complex enzyme, respectively. In the products prepared from sardine
scrap through autolysis or bromelain digestion, hypoxanthine was dominant, as 17.4 pmole/g, dry
matter for autolysis and 16.0 umole/g, dry matter, for bromelain digestion among the nucleotides
and their related compounds, respectively. The abundant free amino acids were leucine, glutamic
acid, lysnie, valine and alanine. The contents of those amino acids were 51.3%, 48.3% of the
total free amino acids, respectively. And the contents of 5’-IMP and TMAO were negligible but
total creatinine was developed in value from 9.2% to 10% of total extracted nitrogen. The flavor
of sardine sauce prepared from sardine scrap by autolysis or enzyme digestion were not inferior

to that of traditional Korean soy sauce by sensory evaluation.
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Table 1. Chemical composition of sardine
serap (g/1008)

Crude Crude Carbohy- T
protein lipid  drates Ash Salinity

Moisture

69.6 13.1 9.6 0.3 3.9 0.4
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Fig. 1. Influence of temperature on the hydro-
lysis of sardine scrap.
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Fig. 2. Influence of time on the hydrolysis of
sardine scrap. :
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Fig. 3. Influence of enzyme concentration on
the hydrolysis of the sardine scrap at
55°C for 4 hours.

— 119 —



FER - HBER - WER - BXF - &¥5%

3) B4 FEBREMASBEE ¥ RBEEET
A EAHNFE =B mKkSEEY BILE
Fig.3¢] yeliglel, bromelain 3 complex enz-
yme B5 Z7t 0.4, 6% SE7AE  MKkFEREK]
Skstet 2 o] 48 FEAAE AY B g4
% 28 2R 548 ArES vhd | BER o 8
bromelain-g 0.4%, complex enzyme& 6%7} A
Batetn A4HH, oY mASBEEL Artisd
A7l 73§ 82.5%, complex enzyme 6% A 7+
92.5%, bromelain 0.4%38 71 7% 84.3%0]4] t}.

D REY 55 BREMASRELE, A2 B iik
FESA A BER dEld ABMSES 2
& o MK v 9L Fig.4e] JE
Wslel. bromelaine] v} complex enzymeir}7- o
A7t EFA]) AS 25 AMEESL S5t whel
MAGBEL QA8 Fasigid. 2ednz o472
o] BB o8 mkSER) Astsle A Fond
A FAle] BHEC 4% 2345 e Fodsks] $)
HAE A ol g8 KRHE MASE A
H 2 KRS8 43% ABE Hslsle A
o] vt&Aslctn Y2l

90r

&
T

Hydrolysis ratio,%
S

~J
2l

n—=:04% bromelain,55°C, 4 hrs

1 0—0:60% complex enzyme,55°C, khrs
%—x: control, 55°C, 4hrs

0 2 n 4

0 5 10 15
Concentration of NaCl,%

Fig. 4. Influence of NaCl concentration on the
hydrolysis of sardine scrap.
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Table 2. Hydrolzing conditions for prepara-
tion of sardine sauce from sardine

scrap
. Complex
Control Bromelain enzyme
Temperature 55°C 55°C 55°C
Time 4 hrs 4 hrs 4 hrs
Concentration - 0.4% 6.0%

Control : autolyzed
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Table 3. Chemical compositions of fish sauce
prepared from sardine scrap
(&/100g>
Sardine sauce prepared with

Raw

scrap Control Bromelain
Moisture 69. 6 83.0 83.4
Crude proteim 13.1 6.0 6.2
Crude lipid 9.6 — —
Carbohydrates 0.3 0.3 0.3
Ash 3.9 10.6 10.0
Salinity 0.4 10.2 9.7

Control : autolyzed.
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Table 4. Nucleotides and their related compo-
unds of sardine sauce prepared from
sardine scrap
(moisture and salt free basis, wmole/g)

Sardine sauce prepared with

Control Bromelain
ATP trace trace
ADP 0.6 0.3
AMP 0.5 1.6
IMP 3.6 3.2
Inosine 6.0 3.9
Hypoxanthin 17.4 16.0

Control : autolyzed
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Table 5. Free amino acid content in the extract of sardine sauce prepared from sardine

(moisture and salt free basis)

scrap
Sardine sauce prepared with
Ami id .
mino act Control Bromelain

~ % to total % to total

mg/100g amino acid mg/1008 a?nino acid
Lys 3797.3 10.1 4276.2 " 10.1
His 1646. 1 4.4 1885.6 4.5
Arg 2010.2 5.3 3939.5 9.3
Asp 800.6 2.1 970.2 2.3
Thr 2079.9 5.5 3142.6 7.4
Ser 1025.4 2.7 1328.9 3.1
Glu 4023.1 10.7 3498. 3 8.3
Pro 532.5 1.4 841.8 2.0
Gly 1515. 3 4.0 1515.2 3.6
Ala 3197.1 8.5 3883.4 9.2
Val 3583.3 9.5 3412.0 8.1
Met 1788.7 4.7 1908.0 4.5
Ile 2507.7 6.7 2682.4 6.4
Leu 4706.5 12.5 5241.4 12.4
Tyr 1699. 6 4.5 746.4 1.8
Phe 2793.0 7.4 2935.0 7.0

Total amino acid 37706.3 42206.9

Control : autolyzed
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Table 6. Contents of nitrogenous compounds in the extract of sardine sauce prepared
from sardine scrap (moisture and salt free basis)

Sardine sauce prepared with

Control Bromelain
mg/100g % to Ex-N mg/100g % to Ex-N
Extract-N 10221. 4 10632.9 ‘
Free amino acid-N 5253.6 51.4 6314.1 59.4
Nucleotide~-N 158.7 1.6 141.9 1.3
TMAO-N 42.1 0.4 42.6 0.4
TMA-N 16.5 0.2 18.1 0.2
Total creatinine-N 1020. 3 10.0 982.1 9.2
Ammonia-N ' 665. 6 6.5 516.3 4.9
Recovered-N 70.1 75.4
Control : autolyzed
3) ot BR, B U kA Fgow, AL HAER A4 A i HAE
AALIN AP ] e Aol BEEH H w9 gk

B A ofnl 25K Table 751 ko] Astik oA Bl A4AFS e Table 83 o)
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bromelain® 7}, complex enzymels/}+ S0 olell & 3polst gor AFA A ¥R

Table 7. Amino-N in sardine sauce prepared from sardine scrap
(moisture and salt free basis, mg/100g)

Sardine sauce prepared with

Soybean sauce -
Control Bromelain Complex enzyme

Amino-N 1648.0 5228.7 5804.5 5893.7

Control : autolyzed

Table 8. Color value of sardine sauce prepared from sardine scrap

Sardine sauce prepared with

Soybean sauce

Control Bromelain Complex enzyme
L 11.4 11.8 10.9 11.4
a 0.4 0.3 0.2 0.3
b 2.8 3.4 2.7 3.0
4E 85.3 84.9 85.3 85.8

Control : autolyzed

Table 9. The results of sensory evaluation of sardine sauce prepared from sardine scrap

Sardine sauce prepared with

Soybean sauce - -
Whole sardine Control Bromelain Complex enzyme

Color 3.0 2.8 3.0 3.0 3.1
Taste 2.5 3.4 3.4 3.5 3.4
Odor 2.8 3.1 3.1 3.2 3.2
Overall acceptance 3.0 3.4 3.5 3.7 3.7

Control : autolyzed
Score : 5 ; very good, 4 ; good, 3; fair, 2; poor, 1; very poor
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