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The Comparison and Index Components in Quality
of Salt-Fermented Anchovy Sauces

Kwang-Soo Oh
Department of Marine Food Science and Technology, Gyeongsang University, Tongyeong 650-160, Korea

Abstract

To assay the quality of anchovy sauce, 10 kinds of commercial anchovy sauce(CAS) were purchased
from markets and traditional anchovy sauce(TAS) were prepared. And their physicochemical-microbial
characteristics were compared. The compositions of CAS were as followed; pH 5.5~5.7, salinity 21.0~
23.2%, VBN 92.8~305.4 mg/100g, total nitrogen 928.0~ 1870.9 mg%, amino-nitrogen 338.6~680.3 mg%,
and acidity 11.58~24.58 ml. The CAS was lower in pH, smaller in contents of VBN, total-N, amino-
N and larger in contents of moisture, salinity than TAS. In Hunter values, CAS was generally lower
in L, b values whereas higher in a and AE values than TAS. Viable cell counts on 0% NaCl-medium
of CAS and TAS were 6.4X10'~3.0X 10° and 8.7X 10, and those on 2.5% NaCl-medium were 0.8X
102~2.2X10° and 1.6X10*~4.5X10°, respectively. These viable cell counts in CAS and TAS were
gradually decreased according to storage time. In composition of extractives, total free amino acid
contents of CAS and TAS were 54985~12123.8 mg%, 12797.9 mg%, and these contents were gradually
decreased during storage. The major amino acids were found glutamic acid, alanine and leucine in
CAS, and alanine, glutamic acid, leucine and valine in TAS. Also contents of hypoxanthine, TMAOQ,
TMA in CAS and TAS were shown 864~161.2 mg%, 51.6~99.2 mg%, 23.2~42.9 mg% and 103.7
mg%, 128.8 mg%, 55.8 mg%, respectively. We may conclude from the results of present experiments
that parts of tested CAS were somewhat putrefied and there was a great difference in the quality
compared with TAS, whereas TAS maintained good conditions for preserving the quality until storage

2 years.
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Table 1. The list of commercial salt-fermented anchovy
sauces used for analysis

Sample Selling Number of Valid
code Co. code samples thru
C1 HS 10 94. May-Jun
C 1-1v HS 3 92. Nov
C2 MW 10 94, Jul-Aug
C 2-1? MW 2 91. Oct
C3 PM 10 94. Apr-May
C4 SH 10 94. May-Jun
C5 oT 10 94. Apr-May
(O] DS 10 93. Nov-Dec
c7 I 10 93. Nov-Dec
C 7-12 ) 2 91. Dec
Ccs8 SJ 10 93. Nov-Dec
C9 TY 10 94. Apr-May
C 9-1%? TY 4 91. Oct
C 10 MG 10 94. Jul-Aug

UStorage 1 year at room temperature after valid term
IStorage 2 years after valid term

Table 2. The list of traditional salt-fermented anchovy
sauces” used for analysis

Sample code  Fermentation period  Storage years

Al 93. May-Sep 0 year
A2 92. May-Sep 1 year
A3 91. May-Sep 2 year
A4 90. May-Sep 3 year

YUsed salt content to the raw anchovy: 22+ 2%, fermen-
tation at the laboratory
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Table 3. Proximate composition of commercial and

traditional salt-fermented anchovy sauces (%)
Sample Moisture Crude Crude
code? protein ash
Commercial;

C1 70.1 6.0 236
C 11 728 44 22.7
C2 66.6 10.8 225
C 21 66.2 110 22.6
C3 68.3 8.8 226
C4 70.7 7.7 22.0
C5 65.5 122 221
cCé6 71.0 79 21.0
c7 68.7 9.9 21.3
C 71 69.3 8.8 217
C38 70.0 6.5 232
C9 67.6 10.7 216
C 91 675 12.0 214
C 10 704 5.8 23.2
Traditional;

Al 66.3 14.4 19.2
A2 65.9 142 19.8
A3 66.3 139 19.7
A4 66.0 146 19.2

Urefer to the comment in Table 1, 2
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Table 4. Salinity, total-nitrogen and NH,-N contents
of commercial and traditional salt-fermented anchovy
sauces

Sample Salinity Total-N NH,.-N
code? (%) (mg%) (mg%)
c1 232 960.2 3714
C 11 224 704.5 3386
C2 22.2 1728.6 638.1
C 21 22.3 1760.0 605.6
C3 22.2 1408.8 470.2
C4 215 1232.2 4218
C5h 226 1712.1 662.2
C6 20.8 1264.7 460.6
c7 21.0 1584.4 680.3
C 71 214 1408.1 570.6
C8 23.0 1040.0 430.2
C9 211 1812.2 618.3
C 91 21.3 1870.9 648.5
C 10 23.0 928.0 3394
Al 19.0 2258.1 882.9
A2 19.4 2272.0 906.8
A3 19.6 2195.5 835.8
A4 18.9 2330.4 965.6

Yrefer to the comment in Table 1, 2
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Table 5. pH, VBN and acidity of commercial and tradi-
tional salt-fermented anchovy sauces

shsk3] 2] A 27 W Al 4 2 (1995)

Table 6. Color values of commercial and traditional
salt-fermented anchovy sauces

Sample pH VBN Acidity
code? (mg%) (ml)
C1 5.34 99.8 11.58
C 11 5.54 102.3 10.31
C 2 5.65 2239 22.85
C 21 5.72 207.1 18.91
C3 5.68 185.4 17.01
C4 5.80 1754 16.06
C5 5.64 171.7 24.58
C6 6.23 207.4 12.03
c7 5.67 188.5 20.52
C 71 571 149.3 16.90
C38 5.66 151.5 15.24
C9 5.51 1773 22.71
C 91 6.45 1854 16.00
C 10 5.59 92.8 1551
Al 6.77 505.7 19.75
A2 6.80 556.1 20.21
A3 7.04 5514 15.93
A4 7.35 524.3 14.70

Urefer to the comment in Table 1, 2
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Sample Hunter values

code? L a b AE
C1 14.8 1.6 4.7 76.7
C 11 14.5 1.7 5.2 77.1
Cc2 14.0 1.8 4.7 779
C 21 10.7 40 2.7 81.0
C3 12.3 29 39 794
C4 18.7 —-1.0 6.6 730
C5 14.7 0.0 5.2 76.4
C6 13.2 1.9 44 78.3
c7 11.9 3.0 3.3 79.7
C 71 110 33 35 20.6
Cc8 174 —-1.0 6.4 75.2
cC9 154 0.6 5.5 76.6
C 9-1 11.6 29 2.5 79.9
C 10 15.3 —0.1 51 76.3
Al 215 —1.3 6.6 70.2
A2 179 —0.5 58 74.8
A3 12.7 24 44 789
A4 115 26 3.1 80.1

Urefer to the comment in Table 1, 2

Table 7. Viable bacterial counts of commercial and tra-

ditional salt-fermented anchovy sauces (cells/m/)
Sample NaCl 0%  NaCl 2.5% NaCl 20%
medium medium medium
code“ N — T T
Aerobic  Aerobic Anaerobic Aerobic Anaerobic

C1 12X10% 39X10° 1.7X10° <10 <10

C 111 10X10% 29X10° 27X10° <10 <10

C 2 1.6X10° 7.1X10° 39%10*° <10 <10

C 2-1 56X10° 21X10° 19X10° <10 <10
C3 71X10° 45X10° 14X10° <10 <10
C4 40X 10 25X10* 23x10° <10 <10
C5 66X10° 2.0x10* 88X10" <10 <10
Ceo 30x10° 22X10°7 28X10° <10 <10
c7 49X10° 32X10° 08X1(* <10 <10

C 7-1 30X10° 12X10° 07X10*> <10 <10
C3 28 X107 5.7X10° 13X10° <10 <10
Cc9 47X100 6.1X10° 74X10¢° <10 <10

C 91 27X10° 87X10° 49x10° <10 <10

C 10 64X 10" 46X 10° 22X10° <10 <10
Al 8.7x10' 45X10' 1.6xX10' <10 <10
A2 6.9X10% 1.5X10° 84X10" <10 <10
A3 16X10 12X10* 78X10° <10 <10
A4 <10 0.9x10" 26x10° <10 <10

Vrefer to the comment in Table 1, 2
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Table 8. Free amino acid contents of commercial and traditional salt-fermented anchovy sauces (mg%)
c1i?C11 C2 C21 C3 C4 C5 C6 C7 C8 (C9 C91 C10 A1 AZ A3 A4

Tau 319 337 316 167 259 31 4355 182
Asp 2774 1493 5149 6682 6053 1175 740.1 340.2
Thr 1513 737 4183 4710 3369 1126 5866 84.6
Ser 914 592 3048 2165 2633 740 4373 1026
Glu 1797.7 23002 2609.5 27159 18913 2161.2 3053.2 2096.6
Gly 2633 848 5034 6281 3827 3361 5946 2956
Ala  1142.0 11047 1687.1 20160 1266.1 1654.3 1731.0 1331.3
Cys 1348 235 720 1852 628 2726 87.1 2709
Val 4037 1759 7496 8128 6088 5390 7553 6016
Met 1240 tr 2535 3346 2578 2091 3757 2175
Ile 3260 1235 6716 7446 6125 4893 7471 5577
Leu 5434 2293 11255 11822 11405 8234 1167.8 1011.1
Tyr 148 tr 57.8 70.7 458 113 750 324
Phe 1450 514 3876 4472 2908 2339 4032 2789
Lys 3270 1144 5979 5744 4700 4635 6919 499.0
His 336 226 1127 972 986 474 1235 136
Arg tr tr 86.1 w1260 tr tr r
Pro 53.8 35 70.9 928 731 79 1125 178
NH; 3.3 55 4.7 56 21 273 6.4 74

3736 118 20.6 185 139 17.0 15.7 16.0 13.8
6787 1322 3943 185 3643 1335 1097 1108 1158
4946 2139 3709 241 1954 1428 1109 1201 1150
3959 422 3121 tr 1273 1849 1876 1506 1434
24955 19415 29215 2313.1 14099 20265 24238 22236 2290.1
368.2 2986 5344 7687 2331 1255 2162 1809 1621
14025 10952 1932.2 34665 9920 33758 3758.7 38740 38485
17.7 1058 1216 1050 475 3228 2665 2405 2703
7477 4916 7123 8638 3936 11736 10073 11088 1068.8
3016 2084 2768 2682 1466 4326 3715 2002 1302
5154 4351 5915 5878 3476 11855 8938 9004 8811
7278 7878 9486 8684 621.2 18127 14612 14002 13656.1
66.5 296 33.3 84 7.8 40.6 40.6 36.9 357
4085 2207 3045 2999 1689 6033 4743 4608 4022
5863 4206 5764 7220 3420 6755 6617 6347 6182
67.8 54.1 104.8 296 390 75.8 55.2 489 434
233.9 tr tr tr tr tr tr tr tr
102.7 Ir 1166 1793 473 68.8 994 1267 1455
24 112 1.1 1.7 11 0.7 0.8 1.0 1.2

Total 5866.4 4555.2 10259.5 11279.7 8560.3 7588.5 12123.8 7777.0 9987.3 6499.4 102735 10541.5 54985 127979 12154.9 118354 116104

Yrefer to the comment in Table 1, 2
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Table 9. ATP and related compounds, TMA(O), total creatinine and betaine contents of commercial and traditional

salt-fermented anchovy sauces (mg%)
Sample ATP and related compounds Total

TMAO TMA Betaine
code” AMP IMP HxR Hx creatinine
C1 14.1 20.3 16.8 90.7 59.3 322 375 11.0
C 11 15.7 175 199 112.6 35.7 370 327 9.2
C2 16.4 45.1 218 106.8 74.3 39.5 35.7 16.3
C 21 13.7 418 209 181.2 70.2 412 29.4 14.0
c3 12.8 227 308 1134 58.0 324 26.3 189
C4 13.0 246 15.5 99.1 87.2 40.2 173 10.2
C5 14.6 222 36.2 1247 99.2 422 38.6 20.0
Cé6 16.9 19.8 278 122.8 524 244 28.1 116
C7 19.5 300 18.8 131.8 54.9 36.1 30.7 14.2
C 71 14.7 259 121 156.6 484 39.4 249 10.6
C8 19.3 12.0 17.3 86.4 56.7 241 185 9.6
c9 18.1 310 33.0 161.2 87.2 429 309 18.2
C 91 17.7 21.1 19.1 179.8 524 90.4 17.7 16.9
C 10 134 12.6 181 1136 516 232 332 95
Al 18.5 72.1 19.2 103.7 128.8 55.8 424 233
A2 13.0 64.9 19.3 125.0 106.1 60.5 34.9 21.0
A3 15.1 412 16.4 1278 88.4 67.3 345 20.1
A4 139 483 15.1 136.1 92.7 724 333 17.8

Drefer to the comment in Table 1, 2
PHxR: inosine, Hx: hypoxanthine
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Table 10. Organoleptic inspection and sensory evaluation of commercial and traditional salt-fermented anchovy

sauces
Sample QOdor Overall-acceptance
Taste Odor ) — —
code? Intensity® Characteristics Acceptability”
C1 acceptable acceptable + + normal 4.0:
C 11 acceptable putrid odor + weak putrefied 25
c2 acceptable soy odor ++ + normal 38
C 21 poor putrid, soy odor + putrefied 20
Cc3 acceptable acceptable +++ normal 39
C4 acceptable putrid odor ++ weak putrefied 2.84
C5 acceptable acceptable + 4 normal 43
Cé6 acceptable acceptable ++ normal 3.8°
C7 acceptable acceptable + + normal 4.1°
C 7-1 poor putrid odor + putrefied 2.2
C8 acceptable putrid odor ++ weak putrefied 3.0¢
C9 acceptable soy odor ++ normal 37
C 91 poor foul odor + putrefied 2.0
C 10 acceptable acceptable ++ normal 3.0¢
Al savory good, fresh + + normal 4.8
fish odor
A2 savory good ++ normal 4.6
A3 acceptable putrid odor ++ weak putrefied 3.5
A4 poor putnid odor + putrefied 27

Yrefer to the comment in Table 1, 2
P+ weak, ++ +: strong

PAcceptability indicatess the average of 10 panel sensory scores (5= excellant, 4=good, 3=acceptable, 2= poor, 1=very

poor)

“Mean values with same alphabet within column are not significantly different (p<0.05)
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