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Difference of Components Changes in Salt-Fermented Anchovy,
Engraulis japonicus Sauce by Tank Size during Fermentation
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To investigate difference of components changes in salt-fermented anchovy, Engraulis japonicus sauce during 18 months fermentation
by tank size, various chemical properties were examined at 2~3 months intervals. The contents of total and amino nitrogen, total
ATP related compounds increased gradually during 18 months of fermentation, and showed higher content in salt-fermented anchovy
sauce produced by large tank scale (LTS) product than those of small tank scale (STS) product during fermentation. Hypoxanthine
and wric acid were the most abundant in ATP related compounds, ranging from 81.1% to 90.4%. The cross point of inosine (HxR)
+hypoxanthine (Hx) and uric acid was faster in LTS with 10.3 months fermentation than in STS with 12.6 months fermentation.
After 18month of fermentation, the LTS was rich in free amino acids, such as glutamic acid, alanine, aspartic acid, valine, lysine
in that order. On the other hand, the STS was rich in free amino acids, glutamic acid, aspartic acid, alanine, lysine, valine in that
order. Absorbance at 453 nm were higher in LTS than in STS, but was no difference the rate of increase during fermentation.

Key words: Salt-fermented anchovy sauce, Small tank scale, Large thank scale, Total nitrogen, Amino nitrogen, ATP related

compounds, Free amino acid
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size 1ym) 58 AAH d8 A3 FA7F (FFF3UEE
3], 1996) 0] LA FHsIet dH L7 Bol AT F AlFd
FEAANZ A (Park et al, 1997). AF7A B AR B
02 £4 F AEM3 (Cho et al, 1998, 2000; Im et al., 2001),
EA8F3 (Choi et al, 1998; Oh, 1995; Park, 1995), T34 9|
A (Lee et al, 1996; Oh, 1996) 2 $A 7154 (Kim et al,
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25% (ww)e ALEL kst & EFsto Sty 5447
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Zg2g4A9a (WXLXH, 330 cm X286 cm X280 cm) ol ¥
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Fig. 1. Changes of total nitrogen content in salt-fermented an-
chovy sauce during fermentation by tank scale.
Small scale (@) y=749.73 Inx+119.18, r*=0.9963
Large scale (O) y=485.48 Inx+977.76, r»=0.9985
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Fig. 2. Changes of amino nitrogen content in salt-fermented
anchovy sauce during fermentation by tank scale.
Small scale (@) y=534.19 Inx—213.95, r’=0.9995
Large scale (O) y=364.97 Inx+379.04, r’=0.9983
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ATP B¥E2 32 247 558 ymole/mL 2 744 ypmole/mLZ,
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Fig. 3. Changes of HxR-+Hx, uric acid and total ATP related
compounds content during fermentation in salt-fermen-
ted anchovy sauce produced by small tank scale.
Total  (O) y=2.92Inx+0.45, r'=0.9963
Uric acid (V) y=2.38Inx—2.15, r'=0.9992
HxR+Hx (0) y=0.95Inx+1.46, r=0.9373
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Fig. 4. Changes of HxR+HXx, uric acid and total ATP related
compounds content during fermentation in salt-fermen-
ted anchovy sauce produced by large tank scale.
Total  (O) y=165Inx+4.44, r=0.9909
Uric acid (V) y=140Inx+0.83, r'=0.9965
HxR+Hx () y=0.411Inx+3.14, r’=0.9766
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Table 1. Changes in free amino acid contents of salt-fermented anchovy sauce produced by small tank scale during fermentation

(mg/100 mL)
i ) Fermentation (month)
Amino acid
6 10 12 15 18

Taurine 2419 ( 34)° 2105( 2.7 1776 ( 22) 168.5( 20) 1384 ( 1.6
Aspartic acid 7328 ( 10.3) 8574 ( 11.0) 9202 ( 11.5) 1,000.2 ( 11.6) 10537 ( 120)
Threonine 4340 ( 6.1) 4833( 62) 5085( 63) 5523 ( 64) 57147 ( 66)
Serine 3628 ( 5. 4099 ( 53) 4682 ( 58) 4833 57) 4589 ( 52)
Glutamic acid 12663 ( 17.8) 1,387.5( 17.8) 14772 ( 184) 1,683.1 ( 19.6) 1,7503 € 20.0)
Proline 2419 ( 34) 2650( 34) 2018 ( 25) 189.8 ( 22) 155.5( 1.8)
Glysine 2917( 4D 3274( 42) 347.1 ( 43) 3884 ( 45) 4179( 48)
Alanine 5976 ( 84) 6359 ( 8.8) 7184 ( 9.0) 7941 ( 92) 8273( 94)
Cystine 3059 ( 43) 3508 ( 4.5) 3632 ( 45) 3625 ( 43) 3383( 3.8)
Valine 4838 ( 6.8) 5600 (C 7.2) 5892( 173) 6301 ( 73) 653.1( 74)
Methionine 3059 ( 43) 3274 ( 42) 3148 ( 39) 3280( 3.9 3419( 39)
Isoleucine 3938 ( 55) 404 ( 56) 4397( 55) 4402 ( 5.1 4693 ( 54)
Leucine 4813( 67) 5462 ( 7.0) 5505 ( 69) 5783 ( 67) 6073( 69)
Tyrosine 1281( 18) 1013( 13) 930( 12) 80.7( 09 615( 07
Phenylalanine 1138 ¢ 16) 935( 12) 868 ( LD 762 ( 09) 582( 0.7
Histidine 1707 (¢ 24) 109.1(C 14) 91.1 ( LD 909( 1. 79.7( 09)
Lysine 526.5( 74) 6158 ( 79) 6619 ( 82) 7336 ( 8.5 7837( 89)
Arginine 4$27( 06) 234( 03) 142( 02) 86C 0.1) ND?
Total 7,121.5 (100.0) 7,794.8 (100.0) 8,023.5 {100.0) 8,589.8 (100.0) 8,769.7 (100.0)

DValues in parentheses expressed the percent ratio of each amino acid content to total free amino acid content
?N.D.: not detected

Table 2. Changes in free amino acid contents of salt-fermented anchovy sauce produced by large tank scale during fermentation

(mg/100 mL)
. ] Fermentation (month)
Amino acid
6 10 12 15 18

Taurine 307.1(C 39V 3074 ( 36) 307.5(C 3.5 3077 (C 33) 3079 ( 3.1
Aspartic acid 57129 C 7.0 7946 ( 9.1 902.5 ( 10.1) 1,0468 ( 11.1) 1,119.1 € 11.9)
Threonine 432( 56) 4489 ( 52) 4518 ( 5.1) 4655( 48) 4612( 4.6
Serine 3941 ( 49 3470 ( 4.0) 3241 ( 36) 2860 ( 3.0) 2478 ( 25)
Glutamic acid 14724 ( 185) 16744 ( 194) 17727 199) 1,936.5 ( 20.5) 2,100.3 ( 21.0)
Proline 2746 ( 34) 3161 ( 3.7 3363 ( 3.8) 3700 ( 39) 4036 ( 40)
Glysine 3040 ( 38) 3274( 38) 3388 ( 3.8) 3578 ( 3.8) 3768 ( 338)
Alanine 10179 ( 12.8) 1,0503 ( 12.2) 1,066.1  12.0) 1,164.1 ( 123) 1262.1 ( 12.6)
Cystine 2603 ( 33) 3560 ( 4.1) 4026 ( 45) 4803 ( s5.1) 5579 ( 5.6)
Valine 6120( 17) 6161 ( 72) 6182 ( 69) 6216 ( 6.6) 6250( 63)
Methionine 3509 ( 44) 3721 ( 43) 3825 ( 43) 3997 ( 42) 4169(C 42)
Isoleucine 4294( 54) 4442 ( 52) 4550 C 5.1 4688 ( 50 4826 ( 438)
Leucine 4927 62) 5163 ( 6.0) 5275( 59) 546.7 ( 5.8) 5659 ( 57
Tyrosine 866( 1D 83.1( 10 815( 09) 787( 08) 759( 08)
Phenylalanine 1148 ( 14) 927(C 1.1 819(C 09) 641( 01 462 ( 0.5)
Histidine 3179 ( 40) 307.5( 36) 2919 ( 33) 2663 ( 2.8) 2406 ( 2.4)
Lysine 5243 ( 66) 5556 6.5) 5708 ( 64) 5962 ( 63) 6215( 62)
Arginine ND? N.D. N.D. ND. N.D.
Total 7.975.1 (100.0) 8,609.7 (100.0) 8.911.7 (100.0) 9,447.8 (100.0) 9.983.3 (100.0)

YValues in parentheses expressed the percent ratio of each amino acid content to total free amino acid content
PND.: not detected
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Fig. 5. Changes of color value at the 453 nm in salt-fermented
anchovy sauce during fermentation by tank scale.
Small scale (@) y=0.35Inx—0.20, '=0.9927
Large scale (O) y=037Inx—0.19, r’=0.9985
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