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Abstract

This study was carried out to prepare the flavoring substance using sardine for instant
soup, and to examine the taste compounds and storage stability of the product. In pre-
paration of product, raw sardine are gutted, boiled for 10 minutes and smoked 3 times
to 9~10% moisture content at 80C for 8 hours. The smoked-dried sardine meat were
followed to be 50 mesh of particle size. The powdered-dried sardine were mixed 4.0%

sugar, 20.0% table salt, 3.0% monosodium

glutamate, 0.2% black pepper, 0.2% garlic

powder and 0.2% onion powder, Finally the powdered instant soup product were vacuum
packed in a laminated film(PET/Al foil/CPP) bag, and then stored at room temperature
for 120 days. The effect of smoking on enhancing flavor and on preventing lipid oxidation
of product during storage were observed. From the chemical analysis and omission test,
the principal taste compounds of product were IMP, 478.2mg[100 £; free amino acids
such as glutamic acid, histidine, arginine, phenylalaine 3292.5mg/100 £ ; non-volatile organic
acids such as lactic acid, a-ketoglutaric acid, 712.2mg[100 &; total creatinine 409.0mg/
100 &, and small amount of betaine, TMAO. Fatty acid composition of product were mainly

consisted of polyenoic acids such as

20:5, 22:6, followed by saturated acids, monoenoic
acid. The major fatty acid were 16:0, 16:

1, 18:1, 20:5 and 22:6. From the results

of sensory evaluation and chemical experiments during storage, the vacuum packed product
were good condition for preserving the quality during storage for 120 days. We may
conclude that the quality of present product was not inferior to that of seasoning powder
of anchovy on the market, and it can be commercialized as a flavoring substance in preparing

soup and broth.
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Fig. 1. Flow sheet for the processing of powdered-dried sardine for instant soup.
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Table 1. Proximate composition, pH and salinity of powdered dried sardine (8 /1008)
Moisture Crude protein Crude lipid Crud eash pH Salinity
Product C® 8.0 61.0 75 23.0 6.21 215
Product S 85 59.9 7.7 234 5.98 20.0

2 Product C, S: refer to the comment in Fig, 1.
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o] B oln| =22 glutamic acid?} 2037.7mg / 100
g, 2168.4mg /1008 2 2A A 9] 65%°1%< AA
819 TS0 = histidine(619.6mg / 100 &, 703.2mg /
1008 ), arginine, alanine, proline, lysine o1tk
3 AP E A FFE AF(C)7F 690.2mg / 100
g, TAAYAEA AE(S)E 5184mg/ 1008 I
1, ol& IMP7} 42t 571.6mg /100 &, 478.2mg / 100
goz HAPHEAY YRES XY, ]9
o] AMP ¥ inosineo] 38.4mg /100 & ~58.1mg /100
g 8550 99t 7)E total creatinine, TMAO,
betaine® Z& F71971 8L AF(C)oll 469.8meg /
1008, 262mg /1008 2 30.3mg /1008, AZE(S)el
409.0mg /100 &, 27.7mg /1008 2 284mg /1008 ¥

Table 2. Nitrogenous constituents in powdered
dried sardine

(mg/ 10 g)
Components Product C Product S
Free amino acids  2935.5(100.0) 3292.5(100.0)
Lysine 335( 1.1) 26.6( 0.8)
Histidine 619.6( 21.1) 703.2( 21.4)
Arginine 76.3( 26)  66.2( 2.0)
Aspartic acid 7.6( 0.3) 7.0( 0.3)
Threonine 16.3( 06) 23.3( 0.7)
Serine 12.0( 04) 13.7( 04)
Glutamic acid 2037.7( 69.3) 2168.4( 65.8)
Proline 329( 1L1) 352( 11)
Glycine 18.9( 0.6) 26.0( 0.8)
Alanine 38.3( 1.3) 49.0( 1.5)
Valine 6.7( 02) 13.2( 04)
Methionine 10.9( 04) 27.1( 0.8)
Isoleucine 47( 02) 161( 05)
Leucine 10.4( 04) 27.1( 08)
Tyrosine 26( 01) 368( 11)
Phenylalanine 81.( 03) 401( 12)
Nucleotides 690.2(100.0) 518.4(100.0)
ATP - —
ADP 1.5( 0.2) trace
AMP 58.1( 8.4) 41.4( 8.0)
IMP 571.6(82.8) 478.2(92.3)
Inosine 53.9( 7.8) 38.4( 74)
Hypoxanthine 51( 0.7) 66( 1.3)
Other bases
TMAO 26.2 277
TMA 5.8 5.7
Total creatinine 469.8 409.0
Betaine 30.3 284

Product C, S: refer to the comment in Fig; 1.
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1008, 576.9mg /100 8 2.2 AA¢] 73.1% 2 81.0%
g XL YYx the o2 a-Ketoglutaric acid

Table 3. Contents non-volatile organic acids of

powdered dried sardine (mg / 100g)
Acids Product C Product S
Lactic acid 342.0( 73.1)® 576.9( 81.0)
Oxalic acid 0.3( 0.1) 0.7( 0.1)
Malonic acid trace trace
Fumaric acid trace 01( —)
Succinic aced 6.6( 1.4) 104( 15)
Malic acid trace trace
a-Ketoglutaric acid 115.9( 24.8) 116.9( 16.4)
Citric acid trace trace
Pyroglutamic acid 3.1¢C 0.7) 75( 1.1)
Total 468.1(100.0)  712.2(100.0)

a) % to total non-volatile organic acids
Product C, S: refer to the comment in Fig. 1.

Table 4. Least significant difference(LSD) test of
the taste evaluation by ommision test in powdered
dried sardine soup stock?

Product C Product S
Sample?
Mean score LSD Mean score LSD

Reference 5.00 * 5.00

C 4.36 3,88

B 3.13 * 341

F 2.88 2.94

A 2.19 2.38 *

D 1.90 * 2.31

E 1.94 1.81

G 1.44 1.51

®Reference:the original broth
Athe broth from which nucleotides were eliminated
B:the broth from which free amino acids were elimi-
nated C:the broth from which non-volatile organic
acids were eliminated
D:the broth from which nucleotides, free amino acids
were eliminated
E:the broth from which nucleotides, non-volatile or-
ganic acids were eliminated
F:the broth from which free amino acids, non-volatile
organic acids were eliminated
G the broth from which nucleotides, free amino acids,
non-volatile organic acids were eliminated
P4% solution of powdered dried sardine soup, extractive
condition: 100°C, 1min.
* Insignificant at 5% level
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/Table 5. Results of sensory evaluation of powdered dried sardine soup stock.

Mean score®
Color Odor Overall-acceptance

Taste

Product C 39 3.8
Product S 45 36
Reference? 43 4.0

35 3.6
4.2 42
4.0 4.1

® 5 scale: 5;very good, 3;acceptable, 1;very poor
Y Seasoning powder of anchovy on the market
* Insignificant at 5% level
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Fig. 2. Changes in TBA value and peroxide
value of powdered dried sardine storage.
C(a),C(), S(a), S (v):refer to Fig. 1.

Table 6. Chahges\i\n NH,-N and pH of powdered dried sardine during storage

Storage days ‘ NEN (mg/100€) pH
C(a) C(v) S(a) S(v) C(a) C(v) S(a) S(v)
0 67.5 69.8 6.21 5.98
30 6.5 67.3 701 694 6.25 6.27 6.02 6.03
80 69.4 719 69.5 70.5 6.22 6.28 6.04 6.06
120 725 71.7 72.4 71.1 6.25 6.33 6.06 6.09

* C(a), C(v), S(a), S(y): refer to the comment in Fig, 1.
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Fig. 3. Changes in brown pigment formation of
of powdered dried sardine storage.
C(a),C(v), S(a), S(v):refer to Fig. 1.

Table 7. Changes in color(L, a, b and AE) values
of powdered dried sardine during storage

Color Storage  days
Products -
values 0 30 80 120
C(a) 404 379 359 21.8
L C(v) 399 377 29.8
S(a) 30.1 26.6 212 17.1
S(v) 28.5 25.4 239
C(a) 2.7 24 16 15
a C(v) 2.0 2.0 1.6
S(a) 2.5 2.4 31 29
S(v) 2.6 3.0 29
C(a) 59 6.3 13.2 14.5
b C(v) 6.2 10.2 12.2
S(a) 71 8.0 10.7 12.1
S{v) 74 9.2 106
C(a) 66.4 69.0 727 84.9
AE C(V) 67.0 72.8 74.9

S(a) 699 704 761 827
S(v) 715 704 762
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Table 8. Changes in fatty acid composition of powdered dried sardine during processing and storageas )

Storage days

Fatty Raw 0 60 120

acids Cla) S(a) C(a) C(v) S(a) S(v) C(a) C(v) S(a) S(v)
12:0 0.2 0.1 0.1 trace trace trace trace trace trace trace trace
14:0 52 54 5.8 6.1 5.0 6.3 57 6.3 5.0 5.3 54
15:0 14 1.0 0.8 11 1.1 12 1.1 1.0 0.8 0.9 9.8
16:0 21.3 223 228 23.2 23.0 23.2 21.3 234 23.6 20.9 215
17:0 0.9 0.6 0.5 0.9 0.8 0.9 0.9 0.4 0.8 14 0.9
18:0 31 54 47 5.2 438 5.3 45 6.1 5.0 5.0 438
20:0 0.7 0.7 0.5 0.9 0.6 1.0 0.5 0.7 0.6 1.1 0.6
22:0 0.7 1.0 0.7 0.7 0.7 12 0.7 1.1 0.8 1.6 0.9
Saturates 335 36.5 36.0 38.1 36.0 39.1 347 39.0 36.6 36.2 34.5
14:1 0.6 04 04 trace trace trace trace trace trace trace trace
16:1 8.6 5.8 5.4 8.7 8.9 8.6 8.0 8.7 85 8.6 7.8
18:1 11.7 14.1 12.8 152 13.7 14.6 139 15.5 14.8 145 14.7
20:1 2.7 12 2.1 18 19 2.1 19 2.1 2.3 2.7 2.0
Monoenes 23.6 215 20.7 25.7 25.3 24.5 23.8 26.3 25.6 25.8 24.5
18:2 2.6 1.8 19 2.2 2.2 2.0 2.0 18 2.0 2.6 2.2
18:3 2.9 46 4.8 49 4.6 5.0 5.2 5.6 46 6.4 5.5
18:4 01 0.4 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.7 0.1
20:4 2.8 49 4.4 44 45 47 47 5.8 45 5.3 5.2
20:5 125 7.2 8.4 6.1 6.5 5.8 7.1 5.2 6.9 5.5 6.1
22:2 1.0 3.6 34 1.8 1.7 1.8 1.9 1.7 19 31 2.1
22:4 0.3 13 1.1 0.6 0.7 0.6 017 0.5 1.0 13 0.8
22:5 1.2 1.8 19 1.2 1.6 1.1 1.3 14 1.6 1.9 15
22:6 19.5 16.5 172 14.8 176 145 185 12.5 15.2 11.2 175
Polyenes 429 421 433 36.2 35.6 395 415 347 37.8 38.0 41.0

C(a), C(v), S(a), S(v): refer to the comment in Fig. 1, trace: below 0.1%
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histidine, argnine, alanine, phenylalanne % - o}
") :=Ato] 3292 5mg /100 £, lactic acid(576.9mg / 100
g), a-ketoglutaric acid 5 E32A #7)4ke] 712,
2mg /1008 FrHo] glslnh. oflf total creatinine
o] 409.0mg /100 &, 1) Ek2] betaine ¥ TMAOR o]
Fold AUt ol LSz AHudrs &
48 $Z38d omision test ¥ H5AALS A} o
B 7z AAHEEH, Feotvdl,

[
.
AW Eol9m B AAES AREARY 5910}
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