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Very little information is available in the literature on storage of fish sauce. Therefore, microbiolo-
gical and chemical chracteristics during storage and quality of fish sauce were investigated and discus-
sed to present data about the optimum storage condition.

The chopped sardine meat was mixed with equal amount of water and 9%(w/w) of 75% vital wheat
gluten and then hydrolyzed by addition of commercial proteolytic enzymes such as bromelain, papaya
protease, ficin and a enzyme mixture (Pacific Chem. Co.) for 4 hours at 52.5°C.

The reaction mixture was heated for 30 min at 100°C for enzyme inactivation, pasteurization and
color development and then centrifuged for 20 min at 4,000 rpm. Table salt and benzoic acid were
added for bacteriostatic effect and stored for 80 days at 15+1°C and 3011°C.

The results were summarized as follows;

1. The amount of amino-nitrogen and pH of fish sauce were almost unchanged during storage.

2. Mininum concentration of salt for bacteriostatic activity was 9%(w/w) regardless of addition of
benzoic acid.

3. The yields of amino-nitrogen were 63.1% for the hydrolysate prepared without enzyme, 79.7%
for that with bromelain, 69.9% with ficin, 74.3% with papaya protease, and 78.1% with enzyme
mixture, respectively.

4. The contents of amino-nitrogen were 4510.0 mg% on the dry basis for the product prepared by
autolysis, 5483.2mg%; for that prepared with bromelain, 5305.7 mg% with ficin, 4994.1mg% with
papaya protease and 5582.3mg% with the enzyme mixture, respectively.

5. The contents of crude protein were 51.35% on the dry basis for the product prepared by autolysis
and 55 to 59% for prepared with commercial enzymes.

6. The hydrolysate prepared with the enzyme mixture revealed a little stronger meaty taste than
any other products.

7. The level of crude protein in residues was still high (69.5~77.2% on the dry basis) and might
be originated from the added vital wheat gluten.
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Table 1. Hydrolysis conditions for preparation of fish sauce with chepped sardine

Aulysis  AuOlSS  promelain  Ficin P2y Enzyme
Temperature, °C 52.5 52.5 52.5 52.5 52.5 52.5
Time, hr 4 4 4 4 4 4
Concentration, % — — 0.25 0.25 0.3 6
pH 8.0 8.0 6.6 6.8 6.6 6.9
Gluten, % — 9 9 9 9 9
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Table 2. Chemical composition, volatile basic
nitrogen(VBN) and pH of sardine

Sardine fillet Sardine
Moisture, % 76.0 73.8
Crude protein, % 17.8 14.4
Crude lipid, % 4.0 922
Total sugar, % 0.4 0.2
Ash, % 1.8 2.4
pH 6.0 6.3
VBN, mg % 19.0
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Table 3. Contents of additives for storage
stability of sardine sauce

Hydrolysate with

Sample Table salt, 9% Benzoic acid, % Temé)‘?(r:a)ture
A 6 - 15+1
B 9 -~ 15+1
C 12 - 15+1
D 6 0.06 15+1
E 9 0.06 15%1
F 12 0.06 15+1
G 6 0.06 301
H 9 0.06 30£1
I 12 0.06 301
J — - 15+1
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Table 4. Changes in AE-value of each product during storage

Storage AE-value
days A B C D E F G H I J

0 83.4 83.4 83.0 83.5 82.9 84.0 84.0 84.6 83.3 83.2

10 83.5 83.4 83.2 83.2 83.0 84.7 84.1 84.5 84.4 83.1
20 83.5 83.5 84.0 83.6 83.2 85.1 85.4 86.1 85.5 83.4
40 84.0 83.8 84.0 83.7 83.4 85.6 86.8 86.9 85.9 84.1
60 84.3 84.4 84.9 83.8 85.4 86.2 86.9 89.0 89.1 83.1
80 84.2 83.5 85.0 83.8 85.2 85.6 86.7 88.9 88.9 82.0

A-J: refer to the comment in Table 3.

Table 5. Changes in amino nitrogen content of each product during storage

- - P

Storage Amino nitrogen, mg %

days A B c D E F G H I J
0 694.0 685.2 678.6 694.0 685.2 678.6 694.0 685.2 678.6 752.0

10 694.4 685.4 680.7 694.0 685.4 682.0 695.0 685.0 682.0 754.2
20 694.6 685.4 680.8 699.2 685.4 683.1 696.9 685.4 683.1 756.7
40 694.2 685.4 680.0 698.9 685.5 683.0 696.0 685.0 683.0 756.7
60 692.8 685.0 680.1 696.2 687.1 682.9 695.2 684.4 682.2 753.4
20 690.0 684.8 679.7 690.2 684.4 679.2 690.0 680.2 677.9 750.8
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Table 6. Changes of viable cell counts of fish sauce during storage

Viable cell counts/m!

Storage
days A B C D E F G H I J
0 NV NV NV NV NV NV NV NV NV NV
10 2.0+10t NV NV NV NV NV 3.4.102 NV NV  2.0-105
20 3.4+10' NV NV NV NV NV 2.3.10¢ NV NV  3.2-10°
40 4.44102 NV NV NV NV NV  2.2.10° NV NV  5.2-10¢
60 6.8:10% NV NV NV NV NV  2.6.10° NV NV  5.5-10°

A-J: Refer to the comment in Table 3.

NV: Not detected or less than 30 colonies in a plate planted 1 ml of sample.
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Table 7. Changes in pH of each product during storage

Storage pH

days A B C D E F G H 1 J

0 6.12 6.12 6.12 6.01 6.00 5.94 6.01 6.01 6. 00 6.36
10 6. 11 6.11 6.10 6.01 6.00 5.93 6. 02 6. 02 5. 90 6.40
20 6.11 6. 10 6.03 6.02 5.92 5.93 6.02 6. 02 5.75 6. 50
40 6.24 6.14 6.24 6.11 6.04 6. 16 6.27 5.96 5. 80 6.80
60 6.20 6. 20 6.29 6.17 6.04 6. 00 6.29 5.87 5.76 5.87
80 6.25 6.24 6. 30 6.20 6.09 6.15 6. 30 6.00 5.99 6. 90

A-J: Refer to the comment in Table 3.

’

Table 8. Chemical composition and characteristics of fish sauce prepared from sardine

and gluten by enzymatic hydrolysis

Fish sauce prepared with

aw oybea . .
gaf dine 23131728 ' Aut(ollgms Aut(ozlsf SIS Bromelain  Ficin g?gé’;as . 5?;{3:
Moisture, % 73.8 71.0 86. 4 84.1 82.8 82.7 83.2 82.7
Crude protein, % 14. 4 4.4 6.9 8.2 9.9 9.9 9.4 10.1
Crude lipid, % 9.2 0.1 — — — — — -
Total sugar, % 0.2 2.3 0.4 1.4 0.9 1.1 1.3 0.9
Ash, % 2.4 22.2 6.3 6.3 6.4 6.3 6.1 6.3
Pure protein, % 11.7 1.0 1.4 1.9 1.7 1.6 1.7 1.7
Amino-N, mg% 185.0 320.0 713.0 717.6 945.3 920.0 839.5 956.8
Salinity, % 0.3  20.5 5.7 5.7 5.5 5.3 5.3 5.7
pH 6.3 4.7 6.1 6.1 6.0 6.0 6.0 5.9
0.D. at 500 #:» - 0.89 0. 62 0.61 0. 61 0.61 0. 60 0. 63
AE-value — 85.8 83.6 83.4 83.9 84.7 84.0 84.8

Autolysis (1), (2): Refer to the comment in Table 1.
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Table 9. The result of sensory evaluation of fish prepared from sardine

Item of Soybean

Fish sauce prepared with

. . -ratio
score sauce Auttélly)ms Aut(glz)/')sxs Bromelain Ficin gfgtag;i o i?§¥$2 Forat
Odor 3.0 2.1 3.7 3.8 3.9 3.6 4.1
Taste 3.3 2.1 3.9 4.0 4.0 3.3 4.1 1)1.52%
Color 3.1 3.7 3.9 3.8 4.1 3.3 4.3 2)3. 16%*
Overall
acceptance 3.4 2.2 4.0 3.8 4.0 3.7 4.2

Autolysis (1),(2): Refer to the comment in Table 1.

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

*: Mean sensory scores are significantly different between each fish sauce (P<0.01).
**: Significantly different from soybean sauce (P<0.01).

F-ratio: variance ratio

P: significant difference

Table 10. Chemical composition of scrap remained after preparing sardine sauce from sardine

Autolyls  Autolysis  promenin R P22 Enzyme
Moisture, 9 77.3 73.0 74.7 76.0 76.1 75.6
Crude protein, % 17.0 20.9 17.9 18.3 18.0 17.0
Crude lipid, % — — — — — —
Total sugar, % 0.5 1.9 2.2 2.0 1.8 2.4
Ash, % 5.2 4.2 5.2 3.7 4.1 5.0
Autolysis (1), (2): Refer to the comment in Table 1.
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