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Changes of Components in Salt-Fermented Big Eyed Herring,
Harengula zunasi Sauce during Fermentation
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To investigate changes of components in salt-fermented big eyed herring, Harengula zunasi sauce during fermentation, various
chemical properties were examined at 2~3 months intervals during 18 months of fermentation. The hydrolytic degree increased sharply
until 5 months of fermentation and showed the gentle increasement after that. On the other hand, the content of total and amino
nitrogen increased gradually during 18 months of fermentation. The hypoxanthine and uric acid were the most abundant in ATP
related compounds, ranging from 81.7% to 90.1%. After 18 months of fermentation, sauce was rich in free amino acids such as

glutamic acid, aspartic acid, alanine, lysine, threonine in that order.
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Fig. 1. Drgree of hydrolysis in salt-fermented big eyed herring
paste during fermentation.
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ig. 2. Changes of total nitrogen (TN), amino nitrogen (AN)
content, and AN/TN ratio in salt-fermented big eyed
herring sauce during fermentation.

Total nitrogen (@) y=606.95 Inx+28495, =09954
Amino nitrogen (V) y=462761nx—17171, £=09975
AN/IN ratio (0) y= 833Inx+ 33.52, £=09876



490 QG - o 2% - A -

e 2017 mg/100mLe 2 AX (Im et al, 2001) 8} £ Fx 4R
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Table 1. Changes of ATP related compounds contents in salt
-fermented big eyed herring sauce during fermentation

Fermentation ATP~IMP HxR Hx Uric acid Total

(month)  (ymole/mL) (smole/mL) (ymole/mL) (ymole/mL) (gmole/mL)
6 0436 (84)*  0516(99) 2163 (417) 2083 (40.0) 5203 (100.0)
8 0305(51) 059099 2408(404) 2657 (446) 5960 (1000)
10 0183(28) 0640 (98) 2627 (402) 3087(472) 6537(1000)
12 0092(13)  0679(98) 2715(395) 3454 (494) 6940 (1000)
15 003705 0730(98) 2921(393) 3744 (504) 7432(1000)
18 00t (0 0759(98) 3036(392) 3945(509) 7751 (1000)

*Numbers of parentheses expressed the ratio of each compone-
nts to total content
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Fig. 3. Changes of HxR+ Hx, uric acid and total ATP related
compound contents in salt-fermented big eyed herring
sauce during fermentation.

Total O) y=2331nx+1.09, =0.9954
Uric acid (V) y=1721nx—0.93, £=0.9830
HxR+Hx () y=1081nx+0.70, =0.9876

5) felotolicdt gkl Wt

4 F 4R fFeotvxAte] FFH 249 Wile Table 2
o} 2o}, Wido]§9 F oAt FHL 21538 mg/100g0 2 &
YA (Im et al, 200108 22,238 mg/100 g2t} A oH, olu|iit
ZAL cysteine®] 132% 2 7Y %3, T W) aspartic acid
(12.5%), histidine (9.8%), lysine (9.6%), glutamic acid (9.1%)
9 ¢olen, ofF o=AES Fotuit FF F 4%
£ A Wgo] AR feoprint FFE &47I3te]
2o wg F718te 54 18709 Fole 8090 my/100 mLE
48 & Fopuid %9 oF 38% A=yl HA ERh o
ol 184 447 o]l 4R ZtFEAE 4% HTG
3 W e vehlie A2 94A F9 F 36% AT o
=R A e AEASGTEE R ARAHHEY Ao
FZHn, o9 & AF%e B FHIA (Cho et al, 1998)
2 7Avg g (Cho et al, 1999b) 2 A&t 22 1870 €Y
¥ Widgo] AR Fejopr it FELE AR §9 BHSEI &
YRR =8 AAZ E AL (Im et al, 2001; 9,983 mg/100
mL)9] % 81% Ax wel HA ¥t Felotvt F taurine,
cystine, valine, methionine, tyrosine, phenylalanine, arginine<
29712kl whet FFH 2Au|7F FAaF W, histidined AT
U A ot dEe #FH 2487 F7FHAL, histidine
& FFe FUhsdoy 2 E AU 53], 439 ¥l
s} #do] Sl glutamic acide FFFH v 7 £4 7]t et
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Table 2. Changes in free amino acid contents of salt-fermen-
ted big eyed herring sauce during fermentation
(unit: mg/100 mL)

Fermentation (month)

Amino acid
6 10 12 15 18

Taurine (17 979( 84 sma( 72 481 64)  4693( 59)
Asparic acid  5836( 87 e4n7( 91)  776( 98)  760( 0D #14(109)
Threonine 3622 54 05( 55 ara( s 4514 58 so16( 62)
Serine 09( 45) 36300 51 il 53 48 585 4m3( 59)
Glutamic acid 10599 ( 158) 12456( 175) 13327 182) 15098( 194) 16181( 200)
Proline 1800 310 2620 36) 32l 44 31( s 488( 53)
Glysine 1677C 25 w640 29)  143( 30 00( 31D 213( 36
Alanine il 750 08 83 es17( 89) 73 95)  soto( 99)
Cystine 09( 45 w340 30z 3D 2s7( 29 15370 19)
Valine #97( 130 3mal 54) 388 49 3502( 45) 20 19)
Methionine ~ 2683( 40)  2634( 37 243( 32 201( 21 s 1D)
Tsoleucine 700 41 9900 420 349( 43)  36s8( 47 44s( 50)
Leucine P54 50 36300 50 s 5D 902( 54 8540 60)
Tyrosine 24033 92020 w6 220 470 08 243( 03)
Phenylalanine 2549 38) 1993( 28) 1757( 24)  s45( 07)  162( 02
Histidine n5C 05 13520 19) 19040 200 M2 38 3155( 39)
Lysine 154 50 567( 74 0920 75)  626( 89)  7605( 94)
Arginine 24033 92027 1465( 200 40 12 %090 10)
Tota! 67082(1000) 717910000 73226 (1000) 77821 (1000) 80905 (100.0)

*Values in parentheses expressed the % ratio of each amino
acid to total free amino acid.

7 2 Fog Z7hsto 1809 Felle 247 1,618 mg/100 mL %
200% 2 7t ¢on, 2 &0 aspartic acid (104%), alanine
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A F2 opn)ieite] {9} 24 o] BRI, o]F oHAES
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3058 mg/100mLE.2 ¥ XA (4,017 mg/100 mL) & % 76%
Ao oA opniAl (glutamic acid, glycine, alanine) 2] ¥
% 27913 mg/l00mLe2 ¥ FAAAR (3,7922 mg/100 mL) 9]
736% 2 Wio] e B PddAuct Yl HolM FAo
o7t Goj At
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Fig. 4. Changes of absorbance at the 453 nm in salt-fermented
big eyed herring sauce during fermentation.
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