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Processing conditions of whole sardine into modified fish sauce were investigated. Tha-
wed and chopped sardine was homogenized and hydrolyzed using commercial proteolytic
enzymes such as complex enzyme-2000(2.18 - 10* U/g solid) and alcalase(1.94 - 10* U/g
solid) in a cylindrical vessel with 4 baffles and 6-bladed impeller.

Optimal pH, enzyme concentration and temperature for the hydrolysis with complex en-
zyme-2000 were 7.0, 7% (W/W) and 52T, and those with alcalase were 8.0, 6% (W/W) and
60 C. In both cases, the reasonable amount of water for homogenization, agitation speed
and hydrolyzing time were 100% (W/W), 100 rpm and 210 minutes.

Thermal treatment of the filtered hydrolysate at 90 T for 2 hours with 6% of invert su-
gar was adequated to inactivation of the enzymes and pasteurization of the hydrolysate.
Flavor, taste and color of the hydrolysate were improved during the heating process in
which the browning products might participate.

The content of free amino nitrogen in the fish sauce seasoned with 15% of table salt
was ca. 1,640 mg%. Yield of the fish sauce based on the contents of proteinous and free
amino nitrogen in the raw whole sardine was ca. 86%, and ca. 96% of these compounds
of the fish sauce was in the form of free amifio nitrogen. The pH, salinity and histamine
content of the fish sauce were 6.1~6.3, 14.2~14.3% and less than 10 mg%.
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Fig. 1. Schematic illustration of apparatus for enzyma-

tic hydrolysis of chopped whole sardine.

1: reactor, 2: water bath, 3: circulating thermore-
gulator, 4: thermometer, 5: reflux condenser, 6:
baffle plate.
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Table 1. Chemical composition, pH, volatile basic nit-
rogen(VBN), contents of nitrogenous com-

pounds of chopped whole sardine.

Moisture 755 % Crude protein 151 %
Crude lipid 59 % Carbohydrate 03 %
Ash 32 %

pH 6.2 VBN 152 mg%
Free amino-N 1943 mg% Total-N* 1,988.2 mg%

*Total-N is the sum of proteinous and free amino
nitrogen
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H.R. : Hydrolysis ratio, %

Nat=t : Free amino-nitrogen in hydrolysate,
mg %

Nai=o : Free amino-nitrogen in chopped
whole sardine, mg%

Nppi=o : Proteinous nitrogen in chopped whole

sardine, mg %
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Table 3. Nucleotides and their related compounds in
fish sauce prepared with chopped whole sar-

dine (umole/g)
Raw Hydrolyzed with
whole sardine C.E.-2000  alcalase
ATP 042 043 0.37
ADP 142 152 143
AMP 0.95 0.63 0.71
IMP 4.95 3.26 3.62
Inosine 495 3.36 372
Hypoxanthine 1343 16.11 16.72

C. E.-2000: Complex enzyme-2000

Table 2. Chemical composition and some characteristic values of fish sauce prepared from chopped whole sar-

dine
. Hydrolyzed with
Raw whole sardine 7% C.E.-2000 6% alcalase
Moisture, % 75.5 724 72.2
Carbohydrate, % 0.3 4.7 46
Ash, % 33 14.8 149
Crude lipid, % 5.9 0.2 0.2
Total-N*, mg% 1,998.2 1,711.6 1,705.8
Free amino-N, mg% 194.3 1,642.3 1,637.5
Salinity, % 0.7 14.2 14.3
pH 6.2 6.1 6.3
Histamine, mg% 64 7.8 79
Optical density, 440 nm - 2.6 2.7
AE-value - 79.3 ’ 90.1

C.E.-2000: Complex enzyme-2000

Totan-N* means the sum of proteinous-N and free amino-N
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Table 4. Changes in chemical composition, pH, total and amino nitrogen and salinity of fish sauce prepared with
Complex enzyme-2000 and stored at 26 + 3T

Storage

time(iny) 0 20 40 60
Content of

NoCl added 9% 12% 15% 9% 12% 15% 9% 12% 15% 9% 12% 15%
Moisture, % 762 743 724 761 743 725 758 744 721 760 742 722
Carbohydrate, % 474 477 474 469 476 473 472 A74 471 470 473 474
Crude lipid, % 021 019 023 018 020 023 020 021 021 021 019 020
Crude ash, % 927 119 149 924 120 149 916 120 148 9.18 119 150
Total-N* mg% 1,728 1744 1712 1742 1736 1740 1,750 1,738 1727 1738 1743 1736
A;‘;;;O mtrogen, 4634 1656 1,642 1,627 1646 1651 1621 1,638 1,649 1641 1,638 1,632
pH 597 584 609 601 592 598 594 592 603 601 591 597
Salinity, % 81 117 14.2 79 119 146 82 119 143 81 118 141

Total-N* means the sum of proteinous-N and free amino-N

Table 5. Influence of invert sugar on the changes in histamine content, viable cell counts, optical density at 440
nm and AE-value of fish sauce stored at 26 £ 3¢

f’ifg;?g:y) 0 20 40 60
ﬁg’c‘ﬁe’;figef 4 9% 12% 15% 9% 12% 15% 9% 12% 15% 9% 12% 15%
Without invert sugar

Histamine, mg % 73 69 81 77 85 88 85 70 79 90 79 82
Viable cells/ml NV* NV NV NV NV NV 24100 20-1° NV 36°100 17-10° 4310
0.D.(440 nm) 076 083 071 082 079 0381 083 0.81 076 082 083 073
AE-value 773 782 1796 746 786 783 781 779 784 779 785 782
With 6% of invert sugar

Histamine, mg % 74 7.1 7.1 75 8.2 7.6 8.9 8.0 8.2 84 8.3 76
Viable cells/ml NV NV NV NV NV NV 481 NV NV 13100 4310 NV
0.D.(440 nm) 260 . 277 271 271 269 280 263 273 276 270 271 279
AE-value 788 800 793 79.1 813 79.6 786 798 80.1 79.2 821 816

*NV: Not detected or less than 30 colonies in a plate
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