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Abstract

This study was undertaken to investigate the quality changes of salted-fermented anchovy meat made by
varying the amount of salt during fermentation at 15°C. Anchovy (11.0-14.0 cm of length, 10.7-17.5 g of
weight) added with 15-25% of salt was filled in a round form plastic container (i.d. 10.5x11 cm), and
then fermented at 15C for 110 days. The factors such as proximate composition, pH, color value (L, a,
b), TBA value, amino-N content, salinity, hardness value, free amino acid content and sensory evaluation
of salted-fermented anchovy meat were measured. Ash content, color value (redness), TBA value, amino-N
content. salinity and hardness value of salted-fermented anchovy meat were increased, but color value
(lightness), and moisture content were decreased during fermentation at 15°C. A salted-fermented anchovy
meat added with 15% of salt was shown higher content of moisture, amino-N content and free amino acid,
TBA value than those of 20 or 25% of salt. Ash content, salinity and hardness value were highest in a
product added with 25% of salt. From the result of sensory evaluation, Addition amount of 15% salt and
fermentation periods of 110 days were determined to be the most desirable palatability of salted-fermented
anchovy meat.

Key words : Anchovy, Salt concentration, Fermenting temperature, Salted-fermented anchovy meat
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<Table 1> Proximate composition, volatile basic nitrogen (VBN) and pH of the raw anchovy

Proximate composition (g/100 g) VBN
H
Moisture Crude protein Crude lipid Ash (mg/100 g) P
72.6+0.1 17.440.2 6.740.2 3.1+0.1 15.5£0.0 6.42

Values are the meanststandard deviation of triple determination.
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<Table 2> Changes in proximate composition and pH of salted-fermented anchovy meat during
fermentation at 15°C
Sarmml Fermentation day
al (5]
P 3 6 9 15 25 42 110
65.6 63.4 61.4 60.3 60.2 60.8 60.5
A +2.68 +1.3%€ +0.3%C +0.3%C +0.6°C +0.2°¢ +0.4C
Moisture B 62.0 56.2 55.5 55.6 54.4 54.9 55.2
+1.1%48 +0.5%8 +0.3% +0.6"8 4228 +1.0°8 +0.6"
(g/100 g)
c 59.4 53.9 53.1 51.9 51.7 52.0 51.5
+2.3¢A +0.3% +0.3%A +0.8% +0.2% +0.5% +0.5%
A 15.2 15.4 15.1 15.5 15.4 15.1 15.3
Crud +1.2% +1.0" +0.5% +0.6™ +1.0°% +0.5% +0.8°4
”tl © 5 15.2 15.5 15.4 15.1 15.6 15.4 14.9
prl"ogm +£0.8% £0.5% £0.6* £1.20% +£0.8* £0.4% £0.6*
(&/100 g) c 15.1 15.6 15.8 15.6 15.7 15.4 15.7
e a2 209 #10M #06M 405 203
5.8 5.7 5.8 5.0 5.2 5.1 5.0
Crud A +0.8%4 +1.3% +2.5% +1.1%4 +1.3% +1.1% +1.0°
rude
inid B 6.1 6.0 6.6 6.8 6.7 6.4 6.6
(g/;gg ) £1.6% £2.0 £0.3* £2.6 +£0.8% £2. 1% £1.5%
g
7.6 7.0 7.1 72 7.1 7.6 73
¢ +0.4°4 +2.0" +0.1° +0.3% +0.8%4 +0.9%* +0.5%
A 11.7 13.9 14.5 15.4 15.8 15.5 15.2
+1.6* +0.1% +0,1%4 +(,2¢4A +0.2¢ +0.1¢4A +(,2¢44
Ash B 16.4 17.5 18.2 18.9 18.8 18.5 18.0
(g/100 g) £0.2° +0.2°8 £0.1°98 £0.4® £0.1 +0,298 +0.2°8
c 17.2 19.4 20.3 20.4 20.1 20.4 19.9
+0.1%8 +0.2%¢ +0.5¢ +0.8¢ +0.3%¢ +0.1C +0.2%¢
A 6.29 6.35 6.21 6.24 6.23 6.36 6.34
pH B 6.24 6.22 6.20 6.22 6.17 6.30 6.32
C 6.31 6.28 6.16 6.18 6.12 6.27 6.30

Values are the means+standard deviation of triple determination.
Means within each row (a,b,c,d,e) and the each colum (A,B,C) followed

different (P<0.05).

Sample A : salted-fermented anchovy meat added with 15% of salt
Sample B : salted-fermented anchovy meat added with 20% of salt
Sample C : salted-fermented anchovy meat added with 25% of salt
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<Table 3> Changes in color value of salted-fermented anchovy meat during the fermentation at 15°C

Color Fermentation day
Sample
value 3 6 9 15 25 4 110
A 33.03 32.90 32.54 32.17 31.36 30.86 30.55
+0.01%® +0.01°¢ +0.02°¢ +0.014¢ +0.01°¢ +0.028 +0.018*
L B 33.09 32.86 32.06 31.73 30.53 30.21 30.52
+0.01 +0.01°B +0.0198 +0.01°® +0.02°8 +0.01* +0.05%
c 32.94 31.06 30.06+0.03 30.2 30.06 30.20 30.52
+0.02%* +0.03% a 3+0.19%  +0.04* +0.11%4 +0.06°*
A 1.00 1.10 1.12 1.35 2.10 2.24 2.22
+0.00™* +0.01% +0.01% +0.03° +0.01% +0.01°4 +0.02°4
B 1.13 1.26 1.49 1.95 225 2.46 2.52
a +0.01%® +0.01°8 +0.01°B +0.01% +0.03°B +0.01® +0.03¢8
c 1.59 1.94 2.21 247 2.57 2.67 2.81
+0.01% +0.01°¢ +0.02¢¢ +0.01% +0.04¢ +0.01% +0.02¢¢
A 8.52 8.33 8.21 7.90 7.04 6.95 7.06
+0.02% +0.01°B +0.02%8 +0.01B +0.01% +0.01% +0.06*
b B 8.99 8.74 8.64 8.21 7.85 7.55 7.82
+0.018¢ +0.00™ +0.00%¢ +0.02%¢ +0.02¢B +0.01%8 +0.01*8
c 8.91 7.98 7.44 7.22 8.52 9.11 9.00
+0.01°® +0.03A +0.01% +0.07*4 +0.019C +0.028¢ +0.06™
A 61.05 61.28 60.01 65.08 65.82 66.45 65.8
+0.01% +0.02¢B +0.02°8 +0.01% +0.01°8 +0.01¢8 9+0.08™
JE B 61.23 60.37 59.44 65.57 66.74 66.89 66.55
+0.02%° +0.02°4 +0.01** +0.01% +0.02°¢ +0.01°¢ +0.01°¢
c 61.25 62.14 63.14 63.99 64.65 65.79 65.22
+0.01%® +0.05*¢ +0.02¢¢ +0.19% +0.04°* +0.018" +0.02%

Values are the means+standard deviation of triple determination.
Means within each row (a,b,c,d,e,f,g) and the each column (A,B,C) followed by the same letter are not significantly

different (P<0.05).
Sample A,B,C : refer to the comment in Table 2.
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[Fig. 1] Changes in TBA value of salted-fermented anchovy meat during fermentation at 15°C.
Sample A,B,C : refer to the comment in <Table 2>.
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[Fig. 2] Changes in amino-N content of salted-fermented anchovy meat during fermentation at 15°C.
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[Fig. 3] Changes in salinity of salted-fermented anchovy meat during fermentation at 15°C.

Sample A,B,C : refer to the comment in <Table 2>.
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[Fig. 4] Changes in hardness of salted-fermented anchovy meat during fermentation at 15°C.

Sample A,B,C : refer to the comment in Table 2.
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<Table 4> Changes in free amino acid content of salted-fermented anchovy meat added with 15% of

salt during fermentation at 15C

Amino acid Fermentation day
3 15 25 42 110

Phosphoserine 34 ( 03) 82 ( 04 75 ( 03) 126 ( 03) 86 ( 02)
Taurine 170 ( 14) 220 ( 11 156 ( 0.7) 289 ( 0.7) 284 ( 0.6)
Aspartic Acid 410 ( 3.3) 857 ( 4.1) 9.2 ( 4.4) 1952 ( 47) 1388  ( 2.9)
Threonine 433 ( 3.5) 883 ( 42) 857 ( 3.9) 1745 ( 42) 2351  ( 4.8)
Serine 484 ( 3.9) 882 ( 42) 929 ( 42) 1844 ( 44) 2158 ( 44)
Glutamic acid 71.0 ( 5.7) 162.0 ( 7.7) 1764 ( 8.1) 3603 ( 87) 3157  ( 6.5)
Glycine 351 ( 2.8) 61.6 ( 2.9) 541 ( 2.5) 1056 ( 25) 1466  ( 3.0)
Alanine 1083 ( 8.6) 209.8 ( 10.0) 2036 ( 9.3) 388.6 ( 9.4) 4743  ( 98)
Valine 711 ( 5.7) 1341 ( 64) 1409 ( 64) 270.6 ( 6.5 3558  ( 7.3)
Methionine 469 ( 3.7) 842 ( 4.0) 91.6 ( 42) 1743 ( 42) 2113  ( 44)
Isoleucine 56.0 ( 4.5) 978 ( 4.7) 106.8 ( 4.9) 2054 (.9) 2624 ( 54)
Leucine 1252 ( 10.0) 210.5 ( 10.1) 2450 ( 11.2) 4402 (106) 5313 ( 10.9)
Tyrosine 60.4 ( 4.8) 889 ( 4.2) 1089 ( 5.0 1922 ( 46) 2495  ( 5.1)
Phenylalanine 61.6 ( 4.9) 1145 ( 5.5) 1196 ( 5.5) 2273 ( 55) 2674  ( 5.5)
Lysine 1285 ( 10.2) 2073 ( 9.9) 2524 ( 11.5) 4879 (11.8) 6234  ( 12.8)
Histidine 2225 (17.7) 263.7 ( 12.6) 2005 ( 9.1) 340.1 ( 82) 4036 ( 83)
Arginine 1141 ( 9.1) 1670 ( 8.0) 193.6 ( 88) 3622 ( 87) 3870 ( 8.0)
Total 1253.8 (100.0) ~ 2093.8 (100.0) 2191.3 (100.0) 4150.3 (100.0)  4855.0 (100.0)
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<Table 5> Changes in free amino acid content of salted-fermented anchovy meat added with 20% of
salt during fermentation at 15°C

. . Fermentation da
Amino acid Y

3 15 25 42 110
Phosphoserine 32 ( 0.5) 35 ( 03) 7.0 ( 0.4) 87 ( 0.4) 7.0 ( 0.3)
Taurine 124 ( 1.8) 20.1 ( 1.5) 18.6 (1.0 20.6 ( 0.9) 17.0 ( 0.8)
Aspartic Acid 215 ( 32) 49 ( 3.7) 724 ( 37) 109.1 ( 4.6) 792 ( 3.9)
Threonine 236 ( 3.5) 50.6 ( 3.9) 788 ( 4.1) 98.5 ( 4.2) 90.7 ( 4.4)
Serine 257 ( 3.8) 537 ( 4.0) 87.9 ( 4.5) 108 ( 4.6) 97.9 ( 4.8)
Glutamic acid 356 ( 5.2) 883 ( 6.7) 146.1 ( 7.6) 210.1 ( 8.9) 155.6 ( 7.6)
Glycine 21.0 ( 3.0) 39.9 (3.0 525 ( 2.7) 632 ( 2.7) 60.1 ( 2.9)
Alanine 61.6 ( 9.0) 1254 ( 9.6) 189.9 ( 9.8) 2317 ( 9.8) 203.0 ( 9.9)
Valine 401 ( 5.9) 734 (5.6 1195 ( 6.2) 147.9 ( 6.3) 134.6 ( 6.6)
Methionine 234 ( 3.4) 437 ( 33) 723 ( 3.7) 83.9 ( 3.6) 742 ( 3.6)
Isoleucine 282 ( 4.0) 534 ( 4.1) 770 (4.0 109.5 ( 4.6) 92.0 ( 4.5)
Leucine 637 ( 9.3) 122.7 ( 9.4) 195.7 ( 10.1) 234.9 ( 10.0) 208.4 ( 10.2)
Tyrosine 30.5 ( 4.5) 56.6 ( 4.3) 87.1 ( 4.5) 108.9 ( 4.6) 94.1 ( 4.6)
Phenylalanine 296 ( 4.3) 56.0 ( 4.3) 86.0 ( 4.4) 109.1 ( 4.6) 92,6 ( 4.5)
Lysine 69.7 ( 10.2) 134.8 ( 10.3) 2253 ( 11.7) 256.9 ( 10.9) 250.8 ( 12.3)
Histidine 148.7 ( 21.8) 240.0 ( 18.3) 232.0 ( 12.0) 265.0 ( 11.2) 2152 ( 10.5)
Arginine 434 ( 6.4) 97.7 ( 7.5) 1852 ( 9.6) 1922 ( 8.2) 1714 ( 8.4)
Total 681.9 (100.0) 1308.8 (100.0) 1933.3 (100.0) 2358.2 (100.0) 2043.8 (100.0)

<Table 6> Changes in free amino acid content of salted-fermented anchovy meat added with 25% of
salt during fermentation at 15C

Fermentation day

Amino acid

3 15 25 42 110
Phosphoserine 80 ( 0.9) 35 ( 02) 105 ( 0.6) 1.8 ( 0.1) 97 ( 0.6)
Taurine 182 ( 2.0) 22 ( 13) 237 ( 1.4) 195 ( 1.3) 262 ( 1.6)
Aspartic Acid 271 ( 3.0) 667 ( 4.0) 715 ( 4.1) 551 ( 3.7) 183 ( 1.1
Threonine 319 ( 3.6) 650 ( 3.9) 727 ( 4.1) 573 ( 3.9) 635 ( 3.9)
Serine 332 ( 3.7) 710 ( 42) 724 (41 64.1 ( 4.4) 374 ( 23)
Glutamic acid 438 ( 4.9) 1202 ( 7.2) 1290 ( 74) 1078 ( 7.3) 67.1 ( 4.1)
Glycine 259 ( 2.9) 482 ( 2.9) 535 ( 3.0) 444 ( 3.0) 575 ( 3.6)
Alanine 82.1 ( 9.2) 153.6 ( 9.1) 1735 ( 9.9) 1430 ( 9.7) 1004 ( 6.2)
Valine 458 ( 5.1 101.6 ( 6.0) 1027 ( 5.9) 84.0 ( 5.7) 95.1 ( 5.9)
Methionine 271 ( 3.0) 60.5 ( 3.6) 62.1 ( 3.3) 433 ( 2.9) 499 ( 3.0)
Isoleucine 316 ( 3.5) 720 ( 43) 663 ( 3.8) 569 ( 3.9) 712 ( 44)
Leucine 719 ( 8.0) 162.0 ( 9.6) 1580 ( 9.0) 1272 ( 8.6) 167.8 ( 10.4)
Tyrosine 372 ( 42) 769 ( 4.6) 709 ( 4.0) 66.7 ( 4.5) 809 ( 5.0)
Phenylalanine 327 ( 3.7) 762 ( 4.5) 69.0 ( 3.9) 588 ( 4.0) 76.0 ( 4.7)
Lysine 89.6 ( 10.0) 1794 ( 10.7) 2012 (11.5)  158.8 ( 10.8) 2300 ( 14.2)
Histidine 2250 ( 25.2) 2647 ( 15.8) 2547 (145)  260.1 ( 17.7) 3048 ( 18.8)
Arginine 629 ( 7.0) 1369 ( 8.1) 1602 ( 9.1) 1232 ( 84) 161.6 ( 10.0)
Total 894.0 (100.0)  1680.6 (100.0)  1751.9 (100.0) 1472.0 (100.0)  1617.4 (100.0)
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<Table 7> Changes in sensory evaluation of salted-fermented anchovy meat during fermentation at 1

5C
. Fermentation day
Sensory evaluation Sample 15 7 4 20 110
A 1.0+£0.0%  13+02*  22+02%* 34404 34404
Color B 1.140.1%4%  1.6+02% 25403  3.2+02%  3.4+0.2%
C 1.3+0.2*  1.840.5*  2.540.1°  3.0+0.1"*  3.4+0.5%
A 1.0£0.0* 12402  2.140.1%  33+03*  3.8+0.1°¢
Odor B 124028 15405 2.6+0.1® 324029  3.4+0.2°®
C 1.340.1°5 17405 2.6£0.2°%  3.1£0.5%A  3.0£0.1°
A 1.0£0.1**  1.8+0.2°*  2.540.5%*  3.6+0.4%  3.8+0.1%
Taste B 11404  1.740.3%  2.4+0.1°*  3.0+0.3%  3.5+0.1®
C 13202 1.6+£03*  23+03%  2.9+0.1°*  3.1+0.2%
A LOX0.1%  13+02* 21204 3.9+0.1®  3.7+02°%
Texture B 1.140.1%  1.540.1° 244024  3.8+0.1%  4.0+0.1®®
C 1.3+0.2°8  1.8404%  2.6+0.3*  3.0£0.0°* = 4.3+0.1%
A 1.0£0.24 13402  22+03%  3.5+05%  3.8+0.1C
Over all acceptance B 12403 16205 23402  32+0.1°*  3.4+0.1®
C 1.3£0.3%  1.8£03™%  2.4+02°*  3.0+0.5%  32+40.1%

Values are the means+standard deviation of triple determination.

Means within each row (ab,c,d,e) and the each column (A,B,C) followed by the same letter are not significantly

different (P<0.05)
Sample A,B,C :

refer to the comment in Table 2.
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