J. Korean Fish. Soc. 34(1), 7~12

olo: ﬁ . u}§|o:l* . _:'5_|%!_7"_<_** . _;Ech.”

I
ST ABYYBAT, W IYLABBAL, “ZYHD HYYB0IeE

Difference of Component Changes in Salt-Fermented Spring and
Autumn Anchovy, Engraulis japonicus Sauce during Fermentation

Yeong Sun IM, Hee Yeol PARK*, Yeung Joon CHOI**
and Young Je CHO
Faculty of Food Science and Biotechnology, Food Science and Technology Major,
Pukyong National University, Pusan 608-737, Korea
*National Fishery Products Inspection Station, Gyeonggido Goyang 411-311, Korea
**Division of Marine Bioscience, Marine Food Manufacturing major,
Gyeongsang National University, Tongyong 650-160, Korea

A, 34(1), 7~12, 2001

To investigate difference of component changes in salt-fermented spring (SAS) and autumn (AAS) anchovy, Engraulis japonicus
sauce during fermentation, various chemical properties were examined at 1.5~3 months intervals during 18 months fermentation. The
contents of total and amino nitrogen were higher in SAS than in AAS until 15.7 and 17.4 months fermentation, respectively, but there
were no difference after that. The cross point of inosine (HxR)+ hypoxanthine (Hx) and uric acid was faster in SAS with 10.6
months fermentation than in AAS with 11.5 months fermentation. After 18 months of fermentation, the SAS was rich in free amino
acids, such as glutamic acid, alanine, aspartic acid, valine, lysine in that order. On the other hand, the AAS was rich in free amino
acids, such as glutamic acid, leucine, alanine, lysine, isoleucine in that order. Absorbance at 453 nm were higher in SAS than in AAS,

and increased gradually during fermentation.
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WX, Engraulis japonicus= %1% (Order Clupeiformes), &
2% (Family Engraulidae), BA1 &6l &3t 484t dfolg,
Hole 15em7bA AR, Lelvtel AYe] 1% BEFE o
2A 53] gl A ol A gH i Yot (Heo et al, 1986).
o FF7Ne AL AXNEAM 53 steaA oA, Adde
B8 b T A 2A o]FoA) St BX 9
2 4% ASHY, F o7|Yd 3~6¥ Alold] e BEAY
v 7hEEAE AAbeko] o BHA} H&EA
128424, F8olul x4 oligopeptide® @ ATP HHEZ

% 8 3ol woh (Park, 2000). BAE %#H 4%
A S5 AR, dg ojFd Hidte Yu&zrt way)
gk 90% o]de] ATE, AE R A3 P8 A
o YA E 94EE ¢ BXYAL dFEH FAY 2
Aol Y& F ugd L2 AMRH st

ATRE &4 A3 A48 7HE2A 2 AR
P47 A0 FE (Lee et al, 19893, b), 744 o A A%
2 Az W3 (Kim et al, 1994), 32 EF38 (Choi et al,
1998; Oh, 1995; Park, 1995), dEZE &3 (Oh, 1996), 7}&

E =F fgFFarod Agdt 19983 ~20000d FAHE
FATFAE (BFN=2; 1970513) Aol 213 7232

SR

T4 9 EAMA (Lee et al, 1996), A7IFAE o] &3 939
29 Z 357 w3 (Oh et al, 1997), TS YL o] &3
MFAR Az (P, 1998), 22 AHA ez Az3 449
54 & AEW3 (Cho et al, 1998; 2000) S°] Uth.
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£ A¥d AHEE HAYRL BAFHA] 71T AAE
FREAEYe A9 a (330WX286LX280H cm) ¢l ¥, Eng-
raulis japonicus& YEFF tate 25% (ww)e AYEE #
s & et ¥ BAAAL 19989 34, 7HE BAAAL
1997 11938 AZAQA oz sAXNFEA 15~3749 ¢
Aoz d5td 49 AH AAstd 2% (buchner funnel
¢ 110 mm; pore size 1 um)3te] —20T o|3}e] FZ x| HA3Y
A EAE NRE ALSACY ATP BEEAT foiuedt B
F& U= SigmaAl AF, FAH AMEE ATP BHEEA 4%
a4 E 59U BoehringerAl A EE ARE3IY T
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SR A7t W (AOAC, 1990), 3£ 12133 (AOAC,
1990), 2A %L Soxhlet #%8 (AOAC, 1990), 2a9 A% 3
A%%E semi-micro Kjeldahl (AOAC, 1990), obwj At A&
gee 594 (Spies and Chamber, 1951), VBN §#& Conway
units o] g8t vFEY (AAELE, 1960022 47 &4
At ATP #HZAL Iwamoto et al. (1987)9 Wgel wetA
2zt PWA&L HPLCY (Park, 199902, 4R ALY
(Cho et al, 1999a) 2.2 433, pHE pH meter (Orion mo-
del 410A, USA)E A48t A3k M=t feofnaide
Z+zt AR (Im et al, 2000; Cho et al,, 1999b)$} 2 Wio 2
et 2211, 28 49279 FAAEE Duncan’s multiple
range test (Duncan, 1955)2 BHF 7Y f94, HALAE SPSS
program (SPSS Inc, 1997)& AM&-3te] AT}

AR Az AR B - 7HE A% A2 L Table 1,29
2o B 4% FEFFS 762%, 209E ¥ FALEFL
172% 2 2752 mg/100 g, ZALFFL 29%, 1YL pHE 63°]
Aon 71e A K FEYFL 754%, 299D L FELEY
L 171% 2 2743 mg/100g, ZAYFHFLE 49%, 121 pHE
65919tk Table 1914 4%, a9 24 ARF o] &
AAEHTG 7S GAFo] Y 5 AL & AHAA 2w
427t QA7) dEoE AvE, 23, AWEFL He
Ao ¥ BAZFHEG F 178 wX% & 7FE 2AF EF
ATPE AZ9A 4o, ADP, AMPE 974, 182 IMP7L
718 B& 4935 ymol/g 2 5.016 umol/ge] Ack. Inosine (HxR)#
hypoxanthine (Hx)E ZtZF 1203 ymol/g 2 1.223 ymol/g, 283
2757 umol/g 2 2853 ymol/gZ AZEH ], ¥ - 7he BAKY K#E
72 £0% 2 924% (VBNEF, 216mg100g 2 252mg/100g) 2
Ax7t A gton, ATP BEEF F3L 4% 9437 pmol/g
2 9.592 ymol/g2 29l XolE H I

E.7be gAY ¢4 Fo 34 D oA dL &
#F& Fig 13 200 2424 Jdedded, &7 29 27
244 9 oA AL #FS 470 vt S8 Y
o B.7be gX9A F9 $AL #F (Fig D& 448 7
Fd 22 135g/100mL 2 072 /100 mLo.E, & B IR 7
< AR FFo] o 198 w4 Rol £4 1574€ F
¥ 229g/100mLo 2 $Hako} zgtom I ojF o) 47|13 de

ke Aol7k A9 ATt ot At AL: §F (Fig. D& 4
MY FdE 747 661.6mg/100mL 2 2714 mg/100 mLO 2, &
x40 7HE BAARRG o 249 O] ERD Aol £4 174
MY Fole 14044 mg/100 mLo 2 2o 1 ojF o £47]
e 224 $FY o AARZ 39 o7t A9 AL F
Ak 9 oAl 3 25 yHA go] ¥ XA AH] 7}
S AXAREY & AL £4259 o] o BddH 1
B3, 4 %74 B DX YA o] 71& X ARARG A28TEY
Faro] kAT 9859 FALTF (B BA 2752¢/100g, 7t
S 9 2743100 0] Hl£FEE FAFIde A23HE
gtako] Zold g ¢ F AU

B.71e AXAA £459 ATP AL H) Wste Fig. 3 %
49 gom FAL D opn| =g AL FFe Wstet FARHA
Z74stgTh. &, B - 7HS dxgA e ATP FAEA FFE 54
Y T 27 6234 pmol/mL % 5285 ymol/mLZ, ¥ EA]
dRo] 7S AARARG gon, £47I0] ZojRd wet
Z713te] 18709 ol 42 9.178 pmol/mL 2 8.942 pmol/mLY
#e Yehith ¥ - 7He 9X94 9 HxR+HxH 2432
&4 08 9 424 3477 ymol/mL 2 2276 ymol/mL, 1L
3270 pmol/mL 2 1451 ymol/mLo}AR o] £43713te] B
o] wet o] F7tate 1870 Folle A4Z 4294 ymol/mL R
4.873 ymol/mL, 712]2 4233 ymol/mL % 4.694 ymol/mL7tA| F
7tstgth 848 9250t YEUYA IRXAD, £4 Y F
BEE A3 F9 ATP HHER oA 7H §& %8 AA3
Aok ¥ 2x94A (Fig 3)< $4 106719, 718 2X4A (Fig.
4L &4 11519 A7AE HxR+Hx #3Fo] a#8d %
7t 2 o] Fde 84HFo] HxR+Hx §FRT A4 veten,
HxR+Hx %3 84o] ax3te 4 106/1€ (F 2AY
A 11518 CHe EAER) 2L 714880 47 770% %
747% 2 JEh} B2 £ 88 Hole Ao, #5Hd %3
dHdAE £ Aoz veg &4 FFAPA Aoz F3
dch. HxR+Hx $%7 g4 mapshe Aol & FA°

P

Table 1. The contents of proximate composition, VBN and pH
in spring and autumn raw anchovy

Raw Moisture  Crude J)rotein Crude fat VBN
(%) (%)

anchovy (%)  (mg/100g pH
Spring 76.210.5* 172+0.5 29406 216452 63
Autumn  754+£0.2 17.1x0.1 49103 252440 65

*Mean £ $.D. (n=5)

Table 2. The contents of total nitrogen, amino nitrogen and ATP related compounds in spring and autumn raw anchovy

Total nitrogen  Amino nitrogen

ATP related compounds (umol/g)

Raw ancho
v (mg/100 g (mg/100 g ATP ADP __AMP IMP  HxR  Hx  Tofal
Spring 2,752+80" 1833+5.7 ND? 0193 0349 4935 1.203 2757 9.437
Autumn 274317 209.0+4.6 ND. 0.176 0324 5016 1223 2,853 9592

U Mean + S.D. (n=5)
PN.D.: not detected
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Fig. 1. Changes of total nitrogen content in salt-fermented spring
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and autumn anchovy sauce during fermentation.
Spring (@) Y=0461nX+104; £=09901
Autumn (V) Y=0.77 InX+0.19; £=0.9997
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Fig. 3. Changes of HxR+Hx, uric acid and total ATP related

compounds content in salt-fermented spring anchovy
sauce during fermentation.

Total (g.) Y=1451nX+4.84; =0.9510

Uric acid (¥) Y=127InX+1.09; r=09621
HxR+Hx (O) Y=040 1nX+3.16; r'=0.9839
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2. Changes of amino nitrogen content in salt-fermented
spring and autumn anchovy sauce during fermentation.
Spring (@) Y=342811nX+423.98; r=09881
Autumn (¥) Y=523.01 [nX—91.08 ; r'=0.9963
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Fig. 4. Changes of HxR+Hx, uric acid and total ATP related

compounds content in salt-fermented autumn anchovy
sauce during fermentation.

Total ®) Y=1.65InX+4.13; £=0.9998

Uric acid (V) Y=148 InX+045; =0.99%
HxR+Hx (O) Y=0441nX+297; £=09999
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W3k Table 33 49 HEH T 9829 Fopu=gEe &
P27} 22238 mg/100 g2 7+ B Y 23330 mg/100g BTk 3t
Ao B 9x9 opuxit 2L cystine (13.8%), aspartic

g% hd AE mE AL SH4LEY Fo
4 T #F -7k AR fopuegd I 2AH

Table 3. Changes of contents of amino acids in salt-fermented spring anchovy sauce during fermentation

Fermentation (month)?

Amino acid Raw anchovy”
55 85 120 150 180

Taurine - 3071 39°  3073( 37) 3075 ( 3.5) 3077 (C 33) 3079(C 3.1
Aspartic acid 2165( 97) 5429 ( 69) 1227( 86) 902.5 ( 10.1) 1,046.8 ( 11.1) 1,119.1 ( 11.9)
Threonine 753 ( 33) 424( 56) 447.1( 53) 4518 ( 5.1 4565 ( 48) 4612 ( 46)
Serine 503( 23) 4004 ( 5.1 3623 ( 43) 3241( 3.6) 2860 ( 3.0) 2478 ( 25)
Glutamic acid 1920 ( 86) 14451 ( 183) 16089 ( 19.1) 17727 ( 199) 1,936.5 ( 20.5) 2,1003 ( 21.0)
Proline 995 ( 4.5) 2690 ( 34) 3027 ( 3.6) 3363 ( 3.8) 3700 ( 39) 403.6 ( 4.0)
Glysine 1363 ( 6.1) 3008 ( 3.9) 3198 ( 3.8) 3388 ( 38) 3578 ( 3.8) 3768 ( 3.8)
Alanine 1317( 59) 1,013.5( 12.8)  1,039.8( 12.4) 1,066.1 ( 12.0) 1,164.1 { 12.3) 1262.1 ( 12.6)
Cystine 3,073 ( 13.8) 2473 ( 3.1) 3250( 3.9) 4026 ( 4.5 4303 ( 5.1) 5579 ( 56)
Valine 1772 19) 6114 (C 17 6148 ( 73) 6182 ( 69) 6216 ( 66) 6250 ( 63)
Methionine 298 ( 1.3) 3481 ( 44) 3653( 43) 3825( 43) 399.7 ( 42) 4169 ( 42)
Isoleucine 1,092 ( 49) 4280( 54) 4367( 52) 4550 ( 5.1 4688 ( 5.0) 4826 ( 48)
Leucine 1,445 6.5) 489.5( 6.2) 5089 ( 6.1) 527.5( 59) 5467 5.8) 5659 ( 57)
Tyrosine 657 ( 3.0) 871( 1D 843( 1.0) 81.5( 09) 787( 08) 759( 08)
Phenylalanine 765 ( 34) 1178 1.5 999( 1.2) 819 ( 09) 641( 0.7) 462 ( 05)
Histidine 1,150 ( 52) 3438 ( 4.3) 3179 ( 3.8) 2919( 33) 2663 ( 2.8) 2406 ( 24)
Lysine 2,090 ¢ 94) 5201( 69) 5455( 6.5) 5708 ( 6.4) 5962 ( 6.3) 6215( 62)
Arginine 880 ( 4.0) N.D.? N.D. N.D. N.D. N.D.
Total 22238 (100.0) 79143 (100.0) 84089 (100.0) 8,911.7 (100.0) 9.447.8 (100.0) 9,983.3 (100.0)

Y Total amino acid (mg/100 g)
2 Free amino acid (mg/100 mL)
¥ - not determined

“Values in parentheses were represented by ratio of each amino acid content to total amino acid content

9 N.D.: not detected

Table 4. Changes of contents of amino acids in salt-fermented autumn anchovy sauce during fermentation

Fermentation (month)?

Amino acid Raw anchovy”
55 85 120 150 180

Taurine -3 1985( 25*  1985( 23) 2029( 23) 2103 ( 23) 2134 ( 24)
Aspartic acid 3,527 ( 15.1) 679.7( 86) 581( 0.7) 431( 0.5) 21 ( 03) 162( 02)
Threonine 517( 22) 3759 ( 48) 341.6( 4.0) 2162 ( 25) 787( 09) 666( 0.7)
Serine 197 C 08) 3322( 42) 211.8( 25) 1059 ( 12) ND?Y ND.
Glutamic acid 2,151 ( 92) 11225 142)  1693.0( 19.7) 1,7480 ( 20.3) 18304 ( 204) 1,857.8 ( 20.5)
Proline 596 ( 2.6) 3021 ( 38) 3154 ( 3.7 3186 ( 3.7) 3225( 36) 3232 ( 36)
Glysine 943 ( 4.0) 2895( 37 3749 ( 44) 4834 ( 5.5) 6006 ( 6.7) 6093 ( 6.7)
Alanine 1,647 7.1 9989 ( 127)  1,123.1( 13.1) 1,178.6 ( 13.5) 12514 ( 14.0) 1,2688 ( 14.0)
Cystine 2,811 ( 12.0) 217.7( 2.8) 2426 ( 28) 2648 ( 3.0) 3033 ( 34) 3195( 3.5)
Valine 1,862 ( 8.0) 4253( 54) 5215( 6.1) 6043 ( 69) 7006 ( 7.8) 7200( 79)
Methionine 599 ( 26) 1054( 13) 1204( 14) 127.1( 1.5) 1398 ( 16) 1458 ( 1.6)
Isoleucine 1,051 ( 45) 6461 ( 82) 7109( 83) 7156 ( 82) 7234 ( 8.1) 7266 ( 8.0)
Leucine 1,570 ( 6.7) 91.5(C 7.5 1,0383( 12.1) 1,1280 ( 12.9) 12516 ( 14.0) 12855 ( 142)
Tyrosine 792( 34) 189( 02) 246( 03) 248 ( 03) 251( 03) 252( 03)
Phenylalanine 821 ( 3.5) 774( 10) 760( 09) 708 ( 08) 598( 07) 540 ( 06)
Histidine 1016 ( 44) 399.0( 5.1) 399.0( 4.7) 3702 ( 42) 3179 C 3.5) 2945 ( 33)
Lysine 2,192 ( 94) 693.7( 8.8) 853.3( 99) 956.1 ( 11.0) 1,0819( 12.1) 1,105.0 ( 12.2)
Arginine 1,038 ( 45) 407.1( 52) 2797 ( 33) 1688 ( 1.9 483 ( 05) 388( 04)
Total 23,330 (100.0) 7,881.4 (100.0)  8,588.7 (100.0) 8.727.2 (100.0) 8.967.7 (100.0) 9,070.2 (100.0)

“Total amino acid (mg/100 g)
2 Free amino acid (mg/100 mL)
Y- not determined

“Values in parentheses were represented by ratio of each amino acid content to total amino acid content

9 N.D.: not detected
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Fig. 5. Changes of color value at the 453 nm in salt-fermented
spring and autumn anchovy sauce during fermentation.
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