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Hydrolytic peptides of salted and fermented anchovy sauce, and anchovy actomyosin for the development of a rapid fermentation
method with conventional tastes and flavors were studied. The optimal temperatures of crude enzymes isolated from anchovy, liver
and viscera of squid were 55, 40~45 and 45~60C, respectively. Crude enzyme isolated from anchovy was more effective on
hydrolysis of anchovy actomyosin than that from squid liver and viscera. But the crude enzyme from squid liver was less effective
on NaCl than that from anchovy. Three peptides occurred in anchovy actomyosin hydrolyzed with crude enzymes from anchovy and
squid liver for 30 min. Their molecular weight were determined by Superdex 200 gel chromatography as 10,800, 5,800 and 2,600
dalton. When anchovy sauce was hydrolyzed with crude enzymes of anchovy, squid liver and viscera, and Protamex during 70 days,
ranges of their low molecular weight of hydrolyzed peptides were 300~ 1,000dalton detected by Sephadex G-50 and their major amino
acid compositions were glutamic acid, glycine and alanine, which was related with conventional tastes. Those amino acid compositions
were similar to those of anchovy sauce hydrolyzed with squid liver. In the case of Protamex treatment, hydrolyzed peptides had high
levels of isoleucine and leucine, being associated with the bitter, but a low level of glutamic acid.
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gl Biase A L5E oFd BE¥de gud &3
& HFe e 54 BolY] fEo A 2ag FnE
A&7 Qe AF AA o) EAste ELE o &dtE R
FHolgte Ba% 31t} (Simpson and Haard, 1987).

gt B die 93 93 159 FuE FAAIEAN, 28
S5E PAATI7] f8te EA, 240 3 2 UFdA d& F
FA o HX actomyosindl HF 7t5EH 54 FHEy, A%
A AR Az e A2 2 ARG 240 7+ 2 A,
ProtamexE 713t Az¢ BA] JA ] HE= 54 E gel ch-
romatography % o}v]:=4t 248 F3 wlwdgd,

o o ot
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1. X2

Agd A3 BAE 19974 5~12289) EX AAE ZHA
A" dX (A7 94~104cm, AF 84~117g)E A A3
A Folete] AgAdz gutste AARo] AFE F AT 2 5
&4 ANEg Agdtgen, 240 ¢ WAL 19969 10~12
gol ARE Z3olA ojFstd B2 AZE 24 oldN H&3lo
A3t BA Az AzE vk FA S 20% 9 FA A
A1 3 oA 73t WAL 7t 25% (w/w), ProtamexE 2%
(wiw)B H7Fete] 20~25Ce FaA 708 ¢ TEAFIEA
ENg Ngz Agsigo

2. =82 ¥ actomyosin® FE

H3) &, 9F0 7+ L AN g Fo] 2H5ALE FE3
Ad. & AEe 3FY 1% NaCl, 5 mM9] CaCl, 2 0.02% 9]
sodium azideZ X3 25 mM sodium phosphate (pH 7.0) &4
& A7}8be Ultra-Truux (TIka, Model T-25) 2 3% EoF #43%
T, 40Ty g oM A2 AHE AojFHM FAE €4
A3, 10000Xgol A 1083 AEYIAT FF o A
84 B4E AA d8td 5 A9 stoiAlz A o,
0291 %9 carbon tetrachloride® A7}3te £ 2d71aA A%
%4 #EEY AANYY F£44 HEE BolN 30~70% T3
ammonium sulfate® §A33L, 108 T AL (10,000Xg) 3
o 22 AAEL 25mM sodium phosphate (pH 7.0)¢] 5¢ ¥,
Y S3944 s EAL o #3de 4R (0,
000Xg, 10 min)3te WA @A AL AAG F, 354 —80CY
A AN HBEUN 2HA §902 Ag3g

"X actomyosin® PILL ¥ (1978)9 WS A% wWHE AR
o} ¥ (Kim et. al, 1999) 2.2 F&3tgom, ¢l Fx& 3
FE W9l wat Bradford ¥ (1976)# Umemoto®] Biuret
(1966)& AH&3te] ZA3gut. 284 2 actomyosing FE2
EFAGE ALY, 4~6C8 H24dA Pad,

3. 4 24 Ald
H3) actomyosin®] thF @A F3) Al FAHL A (1986)
o g 5% AR v (Kim et al, 1999)¢] =&t F3H

£ tyrosine®] ¥& FHE 280 nmol M AP, HFM A
FEs AEEAY. EL 4 (Uniymg)e ¥ T &4 99
mgol B43<= | pymole Tyr 43 %S 1 Unit2 A3

 REXE AEFY] 98t EA actomy-
osing EA, 240} T & WAgA FEF ZALE 308, 60%
2 1208 F¢ HEEHE F, 01 M NaCl# 001% sodium
azide® ¥ 3% 50 mM sodium phosphate €% (pH 7.0)1 A
359 243 & Superdex 200 prep column (16X60 cm)el F
A3te] FY SEA2Z {d/ming] £E2 $EFEAN 4y B
g3y o) dude] £28 280nmiM FFEE ZH3o
g3t 2gx e X9} ojA S Ao 25% 2] 270
2 WA 2%9 ProtamexE 47 A7bste 704 % VMR
e F AR Fol A LAY AEAFY PHE EANE T
A37] Aste] 2% 10,000 (PM 10, Amicon) 9} =& Ahg-3ke]
& 2] (Amicon stired cell) 3Fth. £2F 10,000 ©]F9} 4R
2 0IM NaCl# 001% sodium azide® E#E 50mM sodium
phosphate €% (pH 70)2 2 354 543 F, Superdex 200
prep column (1.6X60 cm)oll, ¥ 10,000 v|gte] EdL a2
Sephadex G-50 column (1.6X63cm)ol FU3te F¢E 4FA S
AHgEle] BAlg BEE FASYC,

5. ojo|cat #4

A% AR AFd Az ALA P =9 74 oput 24
glat7l 948te, gel chromatography® 3 &%€ 3¢
e B F, 0 F UHE st 22 FH 2N g R
100CAA 2447 7HFEH A A opujdt AHFE4 7] (8433, AX-
XIOM Chromatography, Inc, England)E T4 opvl=49 24
< 434
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1. &40 of8t X actomyosin®] £
SAast U HISAIZIY A B4 TR BE 849 wWde
Fig. 1o vebd uis} Zo] pH 70, 40CoA 60% 53t ¥H-EAIZ &
o, 23], 240 7+ € AN £ 2aAE T2 FIH
2} B3] actomysoinol ¥ 4L AHF L2 FIHAG. 53
YA A 2P 2EAE Eh FT 20~10mg/mbs) WA &
& BE 37l vEo dld B 42 343 F7184 L, v
ZAHE 4 BA UEhgT of 2 AFe do e dHdAe
gxe 28547t A actomyosind] e A} 2 AYAE
Holx ¢1&< yUehli leth Cho et al (1996)& EA UFA
AAE typsing 713 BAPNA (Na-benzoyl-pL- arginine-p-nitroani-
lide)ol thdld A4 T 025~40pymie] WA &4 F7he
Hx FE o) vjgdte, we 087Hx MY Frtdta &
Act. #9 FX), 24 ¢ 2 WF 2H5ALE 714 (actomyosin) F
E 224 mg/mesll Wisl 242 23,76 £ 59mg/mé H7heted wHEAIZE
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Fig. 1. Effects of crude enzyme concentration on proteolytic
activities of crude actomyosin from anchovy.
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Fig. 2. Changes of proteolytic actvities of crude actomyosin
from anchovy during reaction time.
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Fig. 3. Effects of pH on proteolytic activities of crude actomy-
osin from anchovy.



2. HA 47 %

TR WA 0% FA WA F, NSEx Ao g 3
&% Lineweaver-Burk 422 plotdtd KnH Vo dtS T30
(Table 1).

Y 314 xR oo H 2a47t A actomyosin®
et 74 2 AR S Byon, oo 3 2EL, EX 2E
&9 ¢oz gAY A it 2¥Y Hu W&
(Ve E 019 W2 BX 2847} 718 B9, 940 T %

& 080 R 2E5A2 ¢ 08 A4 O 284 (Kool 3

131’*8‘—15 %, B4 84 AV1E wYste Aol oige A&
ez gt ‘43}"1 29 7NFd d# F9F (Vau/Ka) &2
e, BX) 2ELV) 379, 240 T 2EA 109, 2 W H
FHA 06398, 897 2529 Fvl5o] 718 o BA) actomyo-
sing] E3ole AFHFY Aoz JYEET o #2 3= Pyeun
et al. (1995)°] BA §) Q& cathepsin L WA & chy-
motrypsin® Kn® Va® 7129 H3) 24450 dstd 424
1.86, 0.56 U/mg 2 063, 1.08 U/mg2 & trypsinol ¥l Fon
PR AF B3 T AT AZAY A7tABE cathepsin LI
chymotrypsin®} AW}t githe R3] ¥lFo| WA actomyo-
sing] VR WA o] EXde 9wl BIEL7 HR
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Fig. 4. Effects of temperature on proteolytic activities of crude
actomyosin from anchovy.

Table 1. Kinetic properties and optimal conditions of crude
enzyme from anchovy, squid liver and viscera for the
hydrolysis of anchovy actomyosin

Actomyosin® 7}

Crude enzyme  pH  Temp(C) Viu (Awe)  Kan (%)

Anchovy 70 55 0.762 0.201
Squid liver 7.0 40 0.104 0.095
Squid viscera 7.0 45 0.035 0.051

Vomax Was expressed absorbance at 280 mn; K., was expressed co-
ncentration of anchovy actomyosin; The concentration of crude
enzyme was used 4.60 mg/mé in reaction mixture

FE3 Yg=9 54 491

H o] #4948 Aoz Fodn)

NaCloll o8t ¥k dx), ool T+ 2 g 2a49 HA ac-
tomyosin 7FE3iel TIAE NaCl 59 YFS pH 70004
Al AL &4 229l 20T d4e HFH 2xd A4ddc
55Co A 4 ZH3to] NaClol 2A3A 48 we FAd g3
A 2402 el A (Fig 5). w5 X9 #4180 NaCl9)
o] FUhstel wel GAL pAFgoen 49 Tx FL
20CAA oS 4&A debgoh $eluely gubyg A 44
22 209 25% 9 NaClo] R o, X 28529 AL 84
%A Fadgoen, s55CNE oF 333% 9 EAde] dopgldh
o] 2 A3 ZAIE Pyeun et al (1995)°] A oM HAE ca-
thepsin L, trypsin % chymotrypsin® HA actomyosin®] &
A& 25% NaCl 5=9A 50% 7+ 7488, 53 trypsine
10C9} 20T Ao)A FA3) E40] FAagcn & Bag H
Sgol, A Axe th 2 Aoz JERd

o] Z& ojfv REAZ % o7 A A dAsY EF
Hol A EAd ANYste Aoz BT a3 ALA 23
of &t zE29 ¥4 Fae FA 2ELY HKHYOY, 20T,
25%9 NaCl TEAAE & 616%, SSCAAE 79.1% < &40
Az $9 240 g ELE 55CeA NaClol 93ty
g4o] 238 F7k8te 25% NaCl w24 1114%9 A4S
Bgo H8Ao] @y i JA AxA §9 steisde
A 942 nIA ¢& s Budd g B3] 9 A
ZA o 27 749 FArke BA §9 A4 speEE ] 2gF
o 48E F83 YT 4 Jd$ Aoz Agd

2. _’.Sif_ of o8t HX| actomyosin®| 7125 Hef

3 2 oAo] A F&2% Ziig} =B actomyosma
0THA 308, 60% F 1202 7HrEald £, h52dAEE o.M
NaCl¥ 001% sodium azideE E‘E}‘&h‘f sodium phosphate (pH
7.0)9] a=3% M35 Superdex 200 prep column (1.6X60 cm)
o F4% F, 59 ¢Fdoz AL 1 $2He He=9
A% 2EXE 2AEAYS (Fig. 6).

X9 o) F ZaA o3 EX actomyosin9] 3 e
© A9 vty on, 223 10800, 5800 X 2600 dalton®l S
v JE ot g3z AAAHAT X 2FEAE actomyosin]

hega] Alzke] ool meh £33 2600 daltono] HFshe
;th

£ -
'i ® R Saud liver
i o QSaed wscera

4
k]

w0 15 2 25
NaCl(%), $5T

NaCl(%), 20T

Fig. 5. Effects of NaCl on proteolytic activities of crude enz-
yme from anchovy, squid liver and viscera.
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Hel=o Fe FojsE Ao yEgoy, oo I 2544
He ZbeEd At d& xolE HolA g4t 8 249
WE 2849 Bee 7HeRd B84 o] B RolA actomyosin

7HrEd Agde AHgstA @it

3. ZEA st B WR IR HEl

chf st FAol 20% 9] NaClg #7bste A2¢ BA) 44 (An-
chovy), 9719) ©30] 2t WAL 474 25%4 A7iete A=
Hx] 43 (Anchovy+Squid liver, Anchovy+Squid viscera) 3
2%9 A8EL ProtamexE H7I3HH AZzg ¥A 43 (An-
chovy+Protamex)-$ 42 (20 £ 20) oA 704 E £AA7 F,
ol FX AR Fo EAse HLF BEAFPo] Z HEj=g B
XE gel chromatography (Superdex 200 prep column, 1.6X60
cm) 2 239 (Fig. 7). vt FAo] 20% 9 NaClg F7}
gt Z2AF X AL 4709 Y& (Fraction No. 23, 25, 28 %
34)& Yehz gle v, 25% 49 oo 7+ ¢ A 2%
Protamex& #7138t Azxd A3 RFAA 258 o F A9
Y (249 25) 22 prolAch BA AAA 71 SFHY 34
W 8582 240 7+ % WA, ProtamexE 7S A=
Bt ggten e o 7@ YRS Ak dAdAE o) B
A% ta & 33 ¥Eo| YERI, ProtamaxE #H7HE 4
$€ 3399 349 g2 2A8YY. 2P 9 4R AR
ZH BAPHE Hole A& 240 7HE AAG Axldg &
AY + UKt

g 2L 2404 S4A 24 A e A¥AY HE
= BYXE 337 dsto ARE cut off limitZ}t 10,0008 3

SRR

L : : "

. T i ¥ e
A Sifunennsizas = FHRHEE
FEHE— 4 I”P!H”'rnr—n L = ! 1.5 e sy wasioses

Squid liver 30 min Squid liver 60 min Squid liver 120 min AJ

Fig. 6. Gel chromatography pattern by superdex 200 prep co-
lumn (1.6X60 cm) of actomyosin hydrolysates. Flow
rate and fraction volume were 1mf/min and 4 mf, res-
pectively.

o#Heto 2 of % F, Sephadex G-50 (1.6X63 cm) oA gel chro-
matography3t o} (Fig. 8). AA4E HNER HHEe Aol
1,000 -8l 300 dalton7}A] fo™, 2t wpa] BA) A3} 2
Ao} WA Ayt AR A 7+ H7F AAF Protamex 7t &
A9 chromatography pattern] ¥&&g &A% 4 YA} o7
o) 2ol WA A7} ARl ) BX AR chromatography
pattern® ¥l A2 240} 2k E oA WA H7t AR ¥
gto] ARl AL o] WolA 7t R F =7} t©3) oFstv]
fEoz JZH,

4. ME2X HE|=9| ojnjit =Y

o 9X A 0ol 2t A7t A F Protamex A7F 4 A 9
AEA AEEE FASL e obreite AL Table 29
2t}

o] wt AR ARG FAE A glutamic acid, glycine
% alanined] FFE vt FA AN 47 19.14%, 632%,
1555% 2 7b¢ B2, 53] Protamex H7HAdlE glutamic acid
9 alanine®} ¥%Fo) vk} BA 4 A (anchovy) 9 o AW Bz o)
2384t 2gn 2% sjdse 222 283 isoleucine

Anchavy Anchovy + Squid liver Anchovy + Squid viscera Protamex

Fig, 7. Gel chromatography pattern by Superdex 200 prep co-
lumn (1.6X60 cm) of anchovy sauce. Flow rate and
fraction volume were 1m{/min and 5 mf, respectively.

Anchovy + Squid fiver Anchovy + Squid viscera

Protamex

Anchovy

Fig. 8 Gel chromatography pattern by Sephadex G-50 column
(1.6X63 cm) of anchovy sauce. Flow rate and fraction
volume were 1.5m¢/min and 5mf, respectively.
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Table 2. Amino acid composition of low molecular weight pe-
ptide fractionated by Sephadex G-50 gel chromatog-
raphy from salted and fermented anchovy sauce pre-
pared with rapid fermentation (Unit: conc %)

Amino acid Anchovy Squid liver Protamex
Asp 125 1.03 8.93
Thr 238 3.50 553
Ser 1.65 346 276
Glu 19.14 1549 10.08
Pro 390 572 5.14
Gly 6.32 6.36 6.61
Ala 15.55 15.99 8.70
Cys 534 244 -
Val 6.93 6.67 694
Met 17 2.19 230
Ileu 3.85 4.54 515
Leu 501 5.64 6.13
Tyr - - 0.67
Phe 3.67 3.87 593
His 5.08 521 7.10
Lys 11.24 12.00 11.46
Ammonia 3.19 281 3.37
Arg 379 3.01 320
Total 100.00 99.99 100.00

% leucined] FFHLE v FA A 0| Protamexd] 79%l A7
o, G4 FH7be A3 £4 wEe A%y g A2,
25+ FVME Ao vEs 3 dx9 Fojd o

1o

& 7t EAE cysteined] 7103 Tl st dHE @™
] & Aoz Aztdd. a2 uA g X ARG 24 T
A7} 9H AR E tyrosine] BEHA %L ¥4, Protamex
7F B4 dAole 067%9 tyrosineo] HEH ATt

[

o ot

I =
g3 HA9] n{E FuE FAFUA A& HEE AP
717] 98] B, 24 D AN FEF 2EA T FX
actomyosin®] 7IE EA4I AAHE HEl=9 EAF EXE

ZA3g ) obg ] BAE vt Az A, X 27
R WA 28 28549 FEEAQ ProtamexE 7
o Az YA AL 704 FHAU F he e o A€
He)s o] AL gel chromatography 2 obe|x4t #48& 53
H| @3kt

HA, 240 7 € WA FE8 2849 HF gAHEE
22t 55C, 40~45C 2 45~60THoH, 240 7 L Ul
228 2849 HA actomyosind] I ¥|BAYL HA 4N F
28 2H A0 W3ty kg Ao Jelgout 940 7+ 2EA
£ ¥x a2 ¥l NaCle] & 498 € oe AeE
vebdth 94 actomyosing BA B AN FEF Z

A g0z 308 T RS o, EAF 10,800, 5800
2 2,600 dalton®] WEI=7F hFe2 JAHHNeH, 23 JH<=
A9 &3¢t

Y& vt AZE A, B LA I R AN
F£% 2849 ProtamexS A7bet Az d FA AAE 70¢
SANZ B EAF 300~1,000 dalton®] AEA HE =7}
AT ol F HEI= ofnlieit 2L gAY st HET Y
AE BAE 7HA glutamic acid, glycine ¥ alanined] #%Fo] ¥
kom 9o 7hg AHME Ao mFd A A% 7P H)
23 Ao g Yyl Protamex® H$+= glutamic acide] &%
o] Aoz e vt 298 el isoleucine® leucined
FFE 5 Aoz YR o] 22 Adte 270 1y At
g3 £9 A& sheise] RaFQ £uoz 49 5 Yo
I gddd.
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