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Quality Changes of Low-Salt Anchovy Sauce
Treated by Heating during Storage
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To manufacture the low-salt anchovy, Engraulis japonicus, sauces with 14% and 17% NaCl, anchovy sauce
with 26% NaCl was diluted with sterilized water and then heated at 60C for 10 min, 20 min, 30 min,
and 40 min. The chemical and microbial changes of the heat-treated low-salt anchovy sauces stored at
25C were analyzed at different storage periods. Lactic acid and total nitrogen contents of 14% and 17%
NaCl anchovy sauces decreased slightly during storage, but pH, VBN and amino nitrogen contents were
almost constant. The amino nitrogen content of 17% NaCl anchovy sauce was higher than that of 14%
NaCl anchovy sauce. Total viable cell and lactic acid bacteria were not detected in the anchovy sauce
heated at 60 C for more than 20 min and only proteolytlc bacteria was determined less than 10 CFU/mL.
The 17% NaCl anchovy sauce heated at 60 C for 30 min was relatively good for the taste and odor by

sensory evaluation.
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Table 1. pH and lactic acid content changes of the low-salt anchovy sauces heated at 60 C and different heating times
during storage at 25C. The values are mean=SD
Salt Heating pH Lactic acid (mg%)
concentration time Storage period (day) Storage period (day
(%) (min) 0 20 40 60 0 20 40 60
10 6.35£0.05 6.61+0.08 6.61+0.02 6.61+0.03 0.68+0.03 0.66+0.03 0.66+0.03 0.66+0.03
14 20 6.35+0.03  6.63+0.03 6.63x0.03 6.63+0.04 0.68+0.02 0.65+0.04 0.65+0.02 0.65%0.02
30 6.35£0.06 6.63+0.06 6.63%0.06 6.63+0.02 0.68+0.04 0.65+0.03 0.651+0.03  0.65+0.01
40 6.35£0.04 6.62+0.02 6.62+0.01 6.62+0.02 0.68+£0.03 0.65+0.05 0.65+0.04 0.65+0.03
10 6.3520.02 6.63+0.04 6.63%0.02 6.63+0.03 0.68+0.04 0.65+0.02 0.65+0.06 0.65%0.05
17 20 6.33+0.03 6.63+0.03 6.63%0.05 6.63+0.03 0.6840.03 0.65+0.03 0.65+0.03 0.65%0.04
30 6.34£0.03 6.64:0.05 6.64+0.04 6.64+0.05 0.68+0.05 0.65+0.04 0.65x0.05 0.65+0.03
40 6.35+£0.05 6.63+0.03 6.6310.03 6.63+0.04 0.6840.04 0.65+0.06 0.65+0.04 0.65+0.05
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Table 2. Amino nitrogen and VBN content changes of the low-salt anchovy

times during storage at 25°C. The values are mean+SD

sauces heated at 60°C and different heating

Amino nitrogen (mg%)

VBN (mg%)

Salt Heating
concentration time Storage period (day) Storage period (day)

% min

(%) (min) 0 20 40 60 0 20 40 60
10 680+3.5 674+3.2 670x3.8 660+2.5 138+3.3 140+2.3 140+3.9 141+3.3

14 20 680x2.2 673+2.8 665+4.2 65012.0 138+2.8 139+3.4 139+4.2 140+3.2
30 680x3.2 670+5.2 667+2.9 65613.2 138+2.6 138+3.6 138+3.8 139+2.6
40 680+2.8 671+3.3 663+3.5 655+3.3 138+2.4 139+4.1 139+3.5 137+2.5
10 730125 725+2.6 71842.6 712+2.8 15313.2 154+2.9 154+2.9 154+4.0

17 20 730x2.6 724+3.5 720+3.1 720+£2.6 153+3.3 153+3.8 153+3.6 154+2.9
30 730+3.3 726+4.2 721+2.9 721+3.6 153+4.0 155+4.1 155+4.3 163+2.5
40 730x3.2 722+4.4 720425 718+4.2 153+3.6 154+2.0 154129 155+2.3

Table 3. Total nitrogen content changes of the low-salt anchovy sauces heated at 60 C and different heating times during

storage at 25°C. The values are mean+SD

14% NaCl 17% NaCl
Hea;:f:?n)tlme Storage period (day) Storage period (day)
0 20 40 60 0 20 40 60
10 1.86+0.11 1.28+0.09 1.2810.20 1.2740.15 2.031£0.13 1.43£0.11 1.43+0.12 1.39+£0.14
20 1.82+0.12 1.24+0.07 1.2410.15 1.27£0.11 2.07+0.09 1.47+0.10 1.47+0.09 1.42+0.11
30 1.83+0.12 1.27+0.09 1.27+0.23 1.27+0.13 2.09+0.10 1.43+0.09 1.431£0.10 1.4910.07
40 1.84+0.11 1.27+0.10 1.27+0.21 1.2240.10 2.08+0.11 1.45+0.08 1.45+0.15 1.39+0.13
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Table 4. Microflora changes of the low-salt anchovy sauce heated at 60°C and different heating times during storage at

25C

(CFU/mL)
Salt Heating time , Storage period (day)
concentration - Microflora
(%) (min) 0 20 40 60
Total viable cell ND1) 1.4x10° 2.4x10° 25x10°
10 Lactic acid bacteria ND ND ND ND
Proteolytic bacteria ND 1.6x10° 2.6x10° 8.4x10*
Total viable cell ND ND ND ND
20 Lactic acid bacteria ND ND ND ND
14 Proteolytic bacteria ND <10 <10 <10
Total viable cell ND ND ND ND
30 Lactic acid bacteria ND ND ND ND
Proteolytic bacteria ND <10 <10 <10
Total viable cell ND ND ND ND
40 Lactic acid bacteria ND ND ND ND
Proteolytic bacteria ND <10 <10 <10
Total viable cell ND ND ND ND
10 Lactic acid bacteria ND ND ND ND
Proteolytic bacteria ND <10 <10 <10
Total viable cell ND ND ND ND
20 Lactic acid bacteria ND ND ND ND
17 Proteolytic bacteria ND <10 <10 <10
Total viable cell ND ND ND ND
30 Lactic acid bacteria ND ND ND ND
Proteolytic bacteria ND <10 <10 <10
Total viable cell ND ND ND ND
40 Lactic acid bacteria ND ND ND ND
Proteolytic bacteria ND <10 <10 <10

UND: Not detected.

Table 5. Sensory evaluation of the low-salt anchovy sauces heated at 60°C and different heating times during storage at

25C
_ _ . Storage period (day)
Salt cor(w;e;ntratlon Heating time 20 20 60

(]
Taste Odor Taste Odor Taste Odor
4.00"° 2.38° 3.38° 1.90° 2.38¢ 1.50°

14 4.25° 413" 4.20° 413 443° 4.13°
4.00° 3.75° 3.85" 4.13° 3.75° 4.13°
3.75° 463 3.63° 3.75° 3.63° 3.75°
4.25° 413° 4.20° 3.98° 4.13° 3.88°

17 3.75° 4.14° 3.83¢ 4.10° 3.83¢ 413°
3.75° 4.38° 4.38° 4,23 4.38° 413°
3.88° 4.00° 4.00° 4.18° 4.00° 413

“Mean scores indicates the average of 8 panel's sensory scores (7=excellent, 6=very good, 5=good, 4=acceptable, 3=poor,

2=very poor, l=bad).

abedMeans in the same column with the same superscript are not significantly different (p<0.05).
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