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To investigate changes of components in salt-fermented anchovy, Engraulis japonicus sauce during fermentation, various chemical properties
were examined at 1.5~3 months interval during 18 months fermentation. Moisture content and pH were decreased slightly, but the contents
of VBN and crude protein, total and amino nitrogen, hydrolytic degree and absorbance at 453nm were increased gradually during

fermentation. On the other hand, ash content and salinity

showed almost no change, Hx and uric acid were the most abundant in ATP

related compounds, ranging from 80.1% to 92.7% in salt-fermented anchovy sauce during the fermentation, After 18 months of
fermentation the sauce was rich in free amino acids, such as glutamic acid, leucine, alanine, lysine, isoleucine, valine in that order.
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Q1 WA, Engraulis japonicust %% (Order Clupeiformes), 8
A3 (Family Engraulidae), B4 &30, g9 FAE
Higde] AASFEY T 1, 2 FAME FEolrxdl
ANBAELT 22 ALY TF) G (FHFAHAEY, 19
94; Baek et al, 1996; Byun et al, 1994). B2 %3 F¥3<l
Hell N 432 & ofFof vlste] Ruj&xr) way] &
of o] ] 90% ojAte] AVE, A7 L WA YRR AHEHI
Jov tEXE 932 ¢ HXYRL dFd A RAz,
394, FAo dUE § U 52 ALHo gt 2
AR A3 FPoRE &4 A3 d2E9 F2A ¢ A
AR Aol AR (Lee et al, 1989 a, b), 7144 9 AL
9 2 uhabz A3 9] W3l (Kim et al, 1994), EAEZE3} (Choi et al,
1998; Oh, 1995; Park, 1995), I E2E &E3} (Oh, 1996), 733
A2 XA (Lee et al, 1996), A7 54L& o] &3 A3le] &4
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2 Ade AHgd FXARE FALGA J)FTY LA
FRALEY AW (330WX286LX280H cm)e]l B, Eng-
raulis japonicus® YEFF Wty 25% (ww)e] LA E 3
et & Egatel 19979 119 39%E 20+ 5CAN 447
HA 15~370Y Aoz d3d d9& 47 AA% 4Pz
Sk F QAR (4,000Xg, 305) 32 7kl T} (bucher funnel
¢110 mm; pore size, 1 pm) 3t} LFE} FFEL AA% 45
—20C °)3ty] FHAD) HFHUM EXNE A2 AL
ATP HEEAR feotnedt BEL vl Sigmait AE, &4
Yo AH8-g ATP #¥EA ) 1 F8E4E 59 Bochringerit
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FEL A7tdAzY (AOAC, 1990), &L A4 33y
(AOAC, 1990), A% & soxhlet &8 (AOAC, 1990), 2G4
A% 2A2¥ %L semi- micro kjeldahld (AOAC, 1990), okH]
kA AL FEE (Spies et al, 1951), VBN ¥ %2 con-
way unitg o] &&= o FH4Y (AXELY, 1960), BETF
< Mohrdl (BAEHBIRAT, 1985) 22 247t £4stgon ATP
FHEEAL Iwamoto et al. (1987)9) o] waA ATP #HE
AL F239 I/ HPLCH (Park, 1995)2.2, 43L& Cho
et al. (1999a)0] AAH Loz FAe3, pHE pH meter
(Orion model 410A, USA)E A3t 2334 dx ¥ &
goluji it 2 AH (Cho et al, 1999b) 9 2L WioF ¥
g

4. SA2Y

RE 438479 5AAEUE Duncan’s multiple range test2
Yt #o4, BEUA € & F¥ETY FB4E SPSS
(SPSS Inc, 1997) program® AHE3to] A3t

Azhozfzo] AHEE A K] HEZAL Table 1, 29 2l
FEHFL 754%, HEFFL 25%, AT EL 17.1%, 2
AMFFE 49%, VBN $FL 252 mg/100g, 281 pHE 6492
UEhten 2424 9 opu A ALTTFL 247 2743 mg/100 g
2 2090 mg/100 g2 e}, o= R4 ] $HATTFY
76%°13th. ATPE ZEHA 4kon, ADP, AMPT ¥
2332 IMP7} 7H #& 5016 umol/gol 21t Inosine (HxR) %
hypoxanthine (Hx) & 42t 1223 umol/g 2 2.853 umol/g2 A&
5ol 29289 K& 04% 2 A%} £2 ggton ATP Bd
4 %L 9.592 ymol/gol At

3 &9 7MeRAE (Fig De §4 209 Fo 350%2 98
§ 164% 9 & 28] Ae o 470 gets F7tste &4
1209 Fde 678% 1%tk £471%d g & iz Y=
18.55 (Inx) +21.59 (19 Y& 7I4-#3 %, x= £471%, 234+
€ 09983)¢ 22 13 I gy 28, 54 1214€
FREHE R st s 71 13/0Y Tl 746% 8
Jet e, ol AL BA & FY A7tALze] GYASY BaF
o A2 PE4Ey £3589 Aoz AREY XS] g
§ (Cho et al, 1999b) 2t} 7t EH T 2 RE oFd &

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

Moisture Crude protein Crude lipid VBN
(w) A T (%) (mgiong PH

49103  252+40 649

754+ 02* 25104 17.1+£01
*Mean * S.D. (n=5)

Table 2. The contents of total nitrogen, amino nitrogen and
ATP related compounds in raw anchovy
Total Amino ATP related compounds (ymol/g)
nitrogen mtm&e)n
(mg/100g) (mg100g) ATP ADP AMP IMP HxR Hx Total
2743170 290+46 ND2 0176 0324 5016 1223 2853 9592
Mean * S.D. (n=5)
IN.D,, not detected

100
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4} Y = 18.55(Inx) +21.59, r* = 0.9983
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. Fig. 1. Changes of hydrolytic degree-in salt-fermented anchovy

paste during fermentation.

Aoz YAAR, YA s4=4 (AKX, E2Y $4%
Nae 28 gXIRL 20~25% A9H st A0
SAA7E Ao F80208 4Z4d0,

A AR WA E, VBN T3, pH 2 HEFFY ¥3l= Ta-
ble 33 2o EIFL £4 219 Fo 738%0UW o] &
3713ko] AolRel A ozt Ao 12708 FolE 672%
2 98 2X94y FH7EY +2FF 68% oIS el
o] (ZPFAEHALAE, 1994), 1870E FAE 645% 1A}, =9
WAs VBN &3 283 vidz £4 0¥ Foe 474
45% B 50.1 mg/100 méo] QA Zo] §437Iztol HolR el wheti
A Frhstd, 1809 Foe 34 149% R 3023 mg/100 no]
Atk olg Zo) £43VIT0 wE zuWFATTY Fvle A
EAd9 € 9%2 tXe LU= F71E drdte Ao
th. 281, pHe 4 V1E FdE 585019 Ao 47T
o] BojRel watA ot zdate] 181 Fole 5380 Ut
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oJA™ Zo] £4713te] ZojA o whetA F7kske] 187F€ Fo
= 8.942 ymol/meZ YFF 9.592 umol/ge 93.22% oI Nt Park
(195)0} 67N €7t 447 FAAAY ATP #HEEH FF2
9.454 pmol/m¢ 2 Oh (19957} 0.5, 1, 2, 33t §4417 X 43
o ATP #EEd F%& 10955~12.358 umol/nl HH G om, of
EF el BEF 84 MY AEHA ¢ e ATP #HE
A9 2 Aol W Aoz HAEY ¢, 4 1871Y
F9 7htEdR Fo ATP #EEE F o] 9468 ymol/no| 2,
Hx 2 84HFo] A9 oy (83.1~929%)& A1 = Z
% (Cho et al, 1999b)€ £ =&# FA3I ) Fig 391 JYebd
wpob o] ATP HAEH 33, 248 133 HxR+Hx $F:
&4717d gty 4z Y=165(Inx) +4.13 (o]¥ Y= ATP &

23 2% xv £4713, AAAFE 09998), Y=148 (Inx) +
045 (old Y& 84, x¥ $4717 ZAASFE 09996), 1 n
Y=044 (Inx) +297 (0|9 Y& HxR+Hx % x= $471%, 2
HAFE 099993 Zo] el o]E ATP #HER EF (X
AL gston, €3 " dAe FAANTHEA FEA
2 ol AL R tEo] FAYAY N2 FAXEA
202 880 7Mede AABIE Y3, o] ATP BHEAL A
H (Cho et al, 1999b)NME 7ZhtejdAe M2g FAANELE
OS2 AANG uk . 47700 WE ATP BHEA 239 F
7te F2 Q43 Ftd 7lUde Roln, 84ty 7€)
(148)% HxR+Hx ¥F9 7187 (036) BT} o} 47T
g AR F9 9A4F] F7hEL HxRolY HxY $7H%
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Fig. 3. Changes of HxR+Hx, uric acid, and total ATP re-
lated compounds content in salt-fermented anchovy
sauce during fermentation.

Total (%) Y=1.65 (Inx)+4.13, £=0.9998
Uric acid (¥) Y=148 (Inx)+0.45, ’=0.9996
HxR+Hx (M) Y=0.44 (Inx)+297, r=0.9999

CEEREE LR 1

BT & vedx 9z, olgd 4823 AE (Cho et al,
19990)9) 7t dAe 4ddA9 2uch 4 11544 27
A¥ HxR+Hx #3o] g4 ZRd 07 I ol fde QA
o] HxR+Hx §FE} £A veisen, HxR+Hx %% 4
Aol mASE £4 11509 ¥2& /MR E 669%, 714
g 746% 2 UehY & 23 &E Hole AHoAZ, &
Fe Y FAVNEY 68% o3 (FHFAERAL, 194,

2
o] Iy A (54 11.571€) ¢l A (Cho et al, 1999
»e At dR ZAAH ($4 NEG 52 AL 59
EN 9 &4z o] yELZ WA Table 49 vhebd
uho} o), ATP BEEF Z7o ¢ IMP, HxR, 12X Hx
HlE £A7)7e) weby gashe wrad, 24 ve 47
ol waty Frksle Aoz Jehd, MK (Cho et al, 1999b) 9
7l d9dse) FAE A EolAct

g4 4 F9 AEHEE Table 59 Fig 491 Jehi it
Table 59 20| ¢4 7]3ko} dojRo webA Lgk 2 bate 44
Z2she W, ag R AERS FUHke A%E YAt 53,
AR (Cho et al, 1999b) 9} 7l A A5 vp7t A2 AE#S L,
agt L bt SA7IT weta FRE dstE B 439
293y} £303 AYPEL vehiglch 24 RL BE (Cho et
al, 1999b)¢] 7hvgdAEct Lg ¥ bhe ¥ g, a@t ¥
AEZS @it 244242 453 nmlA 233 ¢ (Fig 5%
e gAS utANE £A4371%d) dEdA 13 FAHEF
uely 98 A Fkste AFE BYR, JEvie 03612 7
AR 71¢7] 1L.073RY Yonz g9z stadREg
&7 BE Az Wiyl H3E ¢ F AAt

X AR 4712 BE Fejotv| ity FFH 24 H] Y
W3E Table 63 2tk B9 Folvu|xFFFLE 24,155 mg/
100 g0l o™, 1 AL aspartic acid’7} 146%E 7 EJ}L,
th-2-o] cystine (11.6%), lysine (9.1%), glutamic acid (89%), valine
(77%), alanine (68%), leucine (6.5%) T #£oloH, °|F
ol imato] Foluibetake) oF 65% & A3t AR (Cho
et al, 1999b)¢] 7hte] §9] Fobr| =g EF 19,741 mg/100 g4

Table 5. Changes of the color values of salt-fermented anchovy
sauce during fermentation by color difference meter

Fermentation Hunter values
(month) L a b AF

20 13.03 —231 6.56 2226
40 12.99 —196 6.24 3472
5.5 11.80 —-172 5.94 41.61
1.0 11.40 —1.53 5.72 4636
8.5 11.03 -139 5.58 5047
100 10.89 =135 5.55 5423
12.0 10.69 =097 499 60.37
135 10.52 =082 495 64.68
150 9.12 —0.65 457 65.58
18.0 8.85 —0.52 4.28 72.36




12 §4713e mE A HEds

4717 g pHY A3te 4 Fol acetic acid, butyric acid,
lactic acid, citric acid, succinic acid 59 fr7)4te] Z7}8}7] o
o2 AZEch(Oh, 1995). 237 dLFe 44 188~
189% 2 246~249% HY=2 & W} gk

F24 4 opnx A4, a8 FALEF i o)
AR ALEEY Y W3l Fig 29 29 A48 473
o wetx EF o2 Frtete 187/1€ Fol= 2,387 mg/100 méo) Yt
oj¢t 2& HAYZIAE 9559 FA42EFo) 2783 mg/100gE &
4 130E Fole 985 FH2¥%9 87.0% 71 7H43 € Aol
o, &4 18709 7ivd e 439 7H8-8& 93.8% (Cho et al, 1999
bEGE w2 Aoz e oF s 4249 Aojg FX
Aol 7t ARG Re&ert @ Aoz daddd 54
Table 3. Changes of proximate composition, VBN, pH, and

salinity in salt-fermented anchovy sauce during fer-
mentation

" ; Crude ini
Fermenta-  Moisture Ash (%) Protein Salinity

VBN
tion (month) (%) (%) (mgioomd) P (%)

20 738£02* 189+04 4501 501335 585 248
40 728103 189+£05 78+03 748+18 566 249
55 77203 189+04 9404 109238 551 246
70 70604 189+04 104104 1448157 548 247
85 697102 188102 113£03 1546%x41 547 248
100 688+02 18802 121103 1752+96 546 248
120 672103 189103 13001 196837 54 248
135 667202 189106 136104 2248297 540 249
150 655202 189102 141204 2739+42 539 249
18.0 45205 188104 149203 3023+41 538 249
*Mean * S.D.(n=5)
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Fig. 2. Changes of total nitrogen (TN), amino nitrogen (AN)
content, and AN/TN ratio in salt-fermented anchovy
sauce during fermentation.

Total nitrogen (@) Y=759.33 (Inx)+192.52, *=09998
Amino nitrogen (V) Y=52724(Inx)— 9656, =09958
AN/IN (O) Y= 828(Inx)+ 3775, r=09691

Z17tel W FA2FFL Y=75933 (Inx) +192.52 (019 Y& &
A2TF, xv £49713, 2FAFE 09998) 9 22 13 AYA
Ao witch, o x4 AAEFE $A2UFH nfAAE &
Q7172+ meEtA Y=527.24 (Inx) —96.56 (o]l Y& ofmAtAda
2% xE 4717 AAASFE 09958)3% 2L 13 A4
of wgtth. §9, 134 JALR NN FHLEFY 71&7] (7.
337k ol A AL FY 717 (2724080 E AL wA S
o gle] dstxo] HOT o)PHE &yt G| B3
Hol A&7 HHE ¥ opuxedto 2 He £rBt BEE 91
e o2 Bud 2A45%F) i o= Fa gt
HlE FA4FY SR o= AL R FY SM4ER
oo w2ez FALEFY F/HE G gdetM FrhEa o
s} 22 A3t AH (Cho et al, 1999b)9] 7vta] AR v A
o2 £42% ¥ oS54 Y o] oz A€ FHL
g d o=t A AT T 47T g Y=
828 (Inx) +37.75 (o]} Y& A28 %) @ opu| A2
#9) ¥, xv £4713, ARAFE 09650 2 13 3AYA
o w3t

Cho et al. (1999a)¢] AAF Eagoz 243 AYAR F9
ATP #HE39 ¥W3le Table 49 Ztl ATP~IMPE Zu|¥,
Jd2l3 HxRE 4 AEHAen, Hx 2 84te] A9 gy
(80.1~927% )& AA3e] AB (Cho et al, 19990)8] &4 7hvt
gld3lg fAE 23G9k ATP~IMP #8 $47)3td gadA
ZAdhe Y, HxR, Hx, 8448 O8] ATP BEED %L
4712 dekA dAA Fokste Aoz veyed, oA
& ATP RHEZER 34 2 oA AL EFH vl37}
A2 £R717e A oM doz A ojPEL 97|
e Adojt dxdA F9 HxH 24 $4 27149 Fd &
7y 2780 pmol/mé R 1451 ymol/meo] AW Ro|, 44 713ko] Ao
Ao et o] Futsle 1809 Folle 47 3.596 umol/mé
2 4694 ymol/mi7tRA] F713tAth B, 84 AR (Cho et al,
199b) 8] AU AR clA7tN 2 dESANE YeRGA @9tA]
o AR Fo] ATP FHED FoAe 718 §e 48 AAH.
AR Fo| ATP BHEA 2% §4 21€ Fol& 5285 ymol/né
Table 4. Changes of the contents of ATP related compounds

and the ratios of its components in salt-fermented
anchovy sauce during fermentation

Fermenta- ATP~IMP HxR Hx Utic acid Total
tion (month) (umol/mf) (umol/mé) (umol/mé) (umol/nf)  (umol/nf)

20 0563(107)* 0491(93) 2780(525) 1451(275) 5285(1000)

40 03901 0536(83) 3038(473) 252(393) 6425 (1000)
55 0306(44) 0557(80) 3156(d54) 2928(422) 6947 (1000)
70 02130 0573(78) 3245(443) 3304(449) 7343(1000)

0585(76) 3318(433) 3600(470) 7662 (1000)
059 (75) 3378 (426) 3852(486) 7929 (1000)

85 015900
100 0103(13)

120 0089(LD) 0608(74) 3446(418) 4085(497) 8208(1000)
135 0069(07) 0616(73) 3489(414) 4258(506) 8422(1000)
150 00210020 0623(72) 3528(4LD 4423(515) 8595(1000)

180 0017(02) 0635(71) 359 (402) 4694(525) 8942 (1000)

*Parenthesis was possessed ratio of each components content to
total content
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Fig. 4. Changes of color value at the 453 nm in salt-fermented
anchovy sauce during fermentation,

oF 1281 H 3, AAY ZAnte} BH3= glutamic acid® 7Htg]
A 1,449 mg/100 go] ¢k 1581 G o, ofui At ZA & Zfo]7}
At R AA Y Frelopujiet FFL 54730 AR o
2 F7hste 18709 FoE 90702 my/100 2, Y8 Foln)

ko) of 38% AEwo] 52 4gton, AH (Cho et al, 1999b)
9 AYgAA (79113 mg/100 ) B.o}h <k wteh o9} o], 18
NG 440 EXNAR F9 Feobv=iE P (38%)7F 7F
£31% 872 Bu 333 2e gf Jee 2ge EX9A
Z9 2ALEF o gt JTI} ojueiriA] $A3] EHFHIA
e AREASHE ¥ ALAPHEQ Aoz FEIHY, FR
(Cho et al, 1999b)9) 7H}EAgRANNE o]} fAME AFAHT
£A713e meld dREEe felotnidE o] FHEY
o1}, serine T Tade £4 85HE Fele FEHA ¢
$tth. 1@ 3L, aspartic acid, threonine, serine, proline, isoleu-
cine, phenylalanine, histidine, arginine®] ZA¥le 743U,
tyrosine®] ZAHlE A9 d3st e, 1 99 fore
de zA8e 47709 gk Frretd . §3, glutamic
acid &3 I AN E /MR & Fo2 FhEY 189 Fd e
18578 mg/100 m¢ 2 205%2 7t ®gtow thgol leucine
(142%), alanine (140%), lysine (122%), isoleucine (8.0%), valine
(79%) 59 £olUZ, o} ofvidEo] felopn e Fe] &
71%& AAFHHLH, 9859 opvjet AT Fo]& HAH
Park (1995)0} 67193 43417 X YA F9 FQ2 Felopn| it
9] 24L& glutamic acid, leucine, alanine, lysine, aspartic acid, va-
line ¢ £22 ¥ &3 fAE920, 0h(1995)7F 05, 1, 2,
332t $4A EAEAR FY T8 frElotxite 24L ala-
nine, glutamic acid, leucine, isoleucine, valine, lysine 58 €&
2 E =79 A3 Xolg BYt EF, 7 (1998)9 133}

Y ES o] &§ £ L EAAMNE phenylalanine, leucine, lysine,

Table 6. Changes of the contents of amino acids and the ratios of its components in salt-fermented anchovy sauce during fermenta-

tion (mg/100 mé)
- >
Amino acid Raw anchovy” Fermented period (Month)
55 8.5 135 18.0
Taurine - 1985 (2.5 1985 (23) 2072 (23) 2134 (24)
Aspartic acid 3,527 (14.6) 679.7 (8.6) 58.1 (6.7 28.0(0.3) 162 (02)
Threonine 517 (2.1 3759 (4.8) 341.6 (4.0) 907 (1.0) 66.6 (0.7)
Serine 197 (0.8) 3322 (42) 211.8 (2.5) NDJY ND.
Glutamic acid 2,151 (89) 1,122.5 (142) 1,693.0 (19.7) 1,803.0 (20.3) 1,857.8 (20.5)
Proline 596 (2.5) 302.1 (3.8) 3154 (3.7) 3217 (3.6) 3232(36)
Glysine 943 (3.9) 2895 (3.7) 3749 (4.4) 5919 (6.7 609.3 (6.7)
Alanine 1,647 (6.8) 9989 (12.7) L1231 (13.D) 1,234.0 (13.9) 1,268.8 (14.0)
Cystine 2,811 (11.6) 217.7 (2.8) 2426 (2.8) 287.0(32) 319.5(3.9
Valine 1,862 (7.1 4253 (54) 5275 (6.1) 681.1 (7.7) 7200 (79)
Methionine 599 (2.5) 1054 (13) 1204 (1.4) 133.7 (1.5 145.8 (1.6)
Isoleucine 1,051 (44) 646.1 (82) 7109 (8.3) 7202 (8.1 726.6 (8.0)
Leucine 1,570 (6.5) 591.5(7.5 1,038.3 (12.1) 1217.7 (137 1,285.5 (14.2)
Tyrosine 792 (33) 189 (02) 246 (0.3) 25.0(0.3) 252(03)
Phenylalanine 821 (34) 774(1.0) 76.0 (0.9) 65.5 (0.7) 54.0 (0.6)
Histidine 1,016 (4.2) 399.0 (5.1) 399.0 (4.7) 3413 (39) 2945 (3.3)
Lysine 2,192 (9.1) 693.7 (8.8) 8533(9.9) 1,058.8 (11.9) 1,1050(12.2)
Arginine 1,038 (4.3) 407.1 (52) 2797 (3.3) 57.8 (0.7 38.8 (04)
NH; 825 (34) -9 - - -
Total 2.415.5 (100.0) 7.881.4 (100.0) 8,588.7 (100.0) 8,864.6 (100.0) 9070.2 (100.0)

"Total amino acid composition (mg/100 g)
“Free amino acid composition

YParenthesis was possessed ratio of each amino acid content to total content

“N.D., not detected
9—. not determined
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glutamic acid, cystine, alanine 59 «22 ¥ =%9 Zn9
& Aolg Hole A 1A nAES I3 408 758
e A AEAHA dhof Js Az A3y o A
Z2Hd o] YFoz Hadr, IFH AddAAg F8 F
glopul et 24 (Cho et al, 1999b)Q) glutamic acid, alanine,
lysine, leucine, isoleucine, valine, aspartic acid ¢ £A44%E
ol g HAed, oA %Y E4F 42 HY o] gEo]

% 47,
e o

Ao AXNAA &4 Fo JEHAE 43y Y3
of FRAFHY SAHAZREH 15~34€ NHeg J940E
AQ A G2 E AL A Sy TR EE &
A RAEAAE 678%2 & Eoz F/RIYoy, I oFde
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