Bull. Korean Fish. Soc. 23(5), 373~377, 1990 #KEE, 23(5), 373~377, 1990

BER Rl o sRAEhe] SEAEE
R mEC A B
4. AolE 2MAME o 8T REMHY WA KRS

RFEE - RS - HERE - &= - FERM
ZUPKEABR THAR ARTERN BERAKEXR RRTEH
R A REREPTIE R E R

Conditions for Rapid Processing of Modified Fish
Sauce using Enzymatic Hydrolysis and
Improvement of Product Quality
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Volatile components of whole sardine sauce which was prepared with 7% of complex
enzyme-2000(2.18 - 10 U/g solid), mixed with 6% of invert sugar and heated at 90T for
2 hours were compared with those of without invert sugar.

Thirty seven kinds were identified from the whole volatile components of hydrolysate
heated without invert sugar and fourty three kinds were identified from the hydrolysate
heated with 6% of invert sugar.

Amines were not detected from the whole volatile components of the chopped whole
sardine hydrolysate.

Considerable amount of 2,3-dihydrobenzofuran and 2-acetylpyrrole, a little amount of 2,5
hydrofuran, 2-ethylbutanol, 2-pyrone, 2-acetylfuran, 2,6-dimethylpyrazine, 2-acetylpyrazine,
5-methyl-2-furfural, furfuryl acetate, butylpyrrole and 2-methyl-3-hydroxypyrone were dete-
cted in the hydrolysate thermally treated with 6% of invert sugar while these were not
found in the hydrolysate heated without invert sugar. But the amount of 2-methyl-1-propa-
nol, hexane, butyl acetate and butyl alcohol were decreased, and acetic acid and butanoic
acid were detected as volatile fatty acids.
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Fig. 1. Distillating apparatus for trapping whole volatile
compounds.
1: water, 2: sample and water, 3: distillate, 4: ice
and sodium chloride, 5: aspirator, 6: teflon tube,
7: condenser, 8: heating mantle.
Table 1. Conditions for GLC analysis of volatile com-
pounds
Instrument Hewlett packard MSD 5890
Column Capillary column filmed with
crosslinked methylsilicone gum
(50m X 0.2mm id, 05 pn film
thickness)
Column P 000 TS s
temperature 60 &~200T(5 C/min)
Injection 9
}temperature 250
Detector e
temperature 250 €, FID
Carrier gas He(30 ml/min)
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Table 2. Conditions for GC-MS analysis of volatile co-

mpounds
Instrument Hewlett packard MSD 5970
Column Capillary column filmed with
crosslinked methylsilicone gum
(50m X 0.2mm id., 05 wn film
thickness)
Col Yo S
Gemperature 60 T~200C(5 C/min)
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Jtemperature 250¢
Detector 9
temperature 250C, FID
Carrier gas He (30 mil/min)
Split ratio 1:200
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Fig. 2. Gas chromatogram of whole volatile concent-
rate obtained from whole sardine.
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Fig. 3. Gas chromatogram of whole volatile concent-
rate obtained from whole sardine sauce heated
at 90T for 2 hours without invert sugar.
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Fig. 4. Gas chromatogram of whole volatile concent-
rate obtained from whole sardine sauce heated
at 90T for 2 hours with 6% of invert sugar.
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Table 3. Identified components of whole volatile com-
pounds obtained from whole sardine sauce
Peak Components Peak area(%)
No. P RWS  SSC__ SSI
1 Propane 004 007 007
3 Sulfur dioxide 008 006 005
4  Ethanal 008 048 062
5  2-Methyl-1-propanol 075 042 048
6  Ethanol 012 089 075
7  Acrolein - - 0.08
8  Ethyl ether 011 014 023
9 Dimethy!l sulfide 021 018 019
10 2-Methylpropanal 034 041 028
12 Isopropyl ether 0.36 - -
13 Acetic acid 003 0.2
14  Propionic acid 0.20 0.17 -
15  Ethyl acetate 070 093 082
16  Trichloromethane 034 025 023
17 2,5-Hydrofuran - - 0.30
18  Pentanol 011 012 018
19 2-Pentanone 012 009 016
23  Hexane 028 025 007
24  Propyl formate 008 014 021
25 3-Methyl-2-butanol 027 009 014
26  Butanoic acid 042 031 017
27  Toluene 017 010 -
28  2-Ethylbutanal - - 0.03
31 Hexanal 039 025 -
36  Butyl acetate 232 193 159
38  Furfural 011 017 163
39  Pentanoic acid 008 006 002
40  Furfuryl alcohol 051 082 311
42 2-Pyrone - - 0.37
46 o, m-, p-Xylene 013 008 -
51 -Mgéﬁ%neercaptopropion- . } 029
52  2-Acetylfuran - - 0.06
59 2,6-Dimethylpyrazine - 003 036
60  2-Acetylpyrazine - - 027
62  5-Methyl-2-furfural - - 028
66  Benzaldehyde 011 016 012
68  Furfuryl acetate - - 0.12
70 Benzyl alcohol 063 058 008
74  2,3-Dihydrobenzofuran - - 0.66
78  Phenylacetaldehyde 013 024 046
79  2-Acetylpyrrole - 004 171
85  Butylpyrrole - 004 035
88  1-Ethoxy-1-propoxyethane 0.11 013 021
117 2-Methyl-3-hydroxypyrone - 002 018
123  Naphthalene 007 006 011
130  Pentadecane 004 004 003
133  Heptadecane 003 002 003
139  Dioctyl phthalate 009 010 012
RWS: Raw whole sardine
SSC : Whole sardine sauce thermally treated without
invert sugar
SSI : Whole sardine sauce thermally treated with 6%

of invert sugar
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