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Abstract

Bioactive properties of low molecular weight peptides purified from anchovy sauce fermented in underground
at 15+3°C for 1, 3, and 5 years, respectively, were investigated. The fermented anchovy sauce for 1 year showed
3 peaks on gel permeation chromatography pattern, while 3 and 5 year fermented anchovy sauce showed 4 and
5 peaks, respectively. The longer fermentation period, the lower molecular weight of peptides on gel permeation
chromatography pattern. Antioxidative, antitumor, and ACE inhibitory activities of low molecular weight
peptides increased as fermentation period increased. Antioxidative and antitumor activities of peptide peak 3
purified from 3 year fermented anchovy sauce were the highest with 34 and 44 pg/mL of ICs values, respectively,
while ACE inhibitory activity (ICs, 32 ng/mL) of peak 3 purified from 1 year fermented was the highest.
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ol 21-&- sulfosalicylic acidZ #| &4 & t}-&-, 4°Cell A PM10
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Fig. 1. Gel permeation chromatography pattern of peptides
purified from anchovy sauce fermented at 151:3°C for 1 year.
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Fig. 2. Gel permeation chromatography pattern of peptides
purified from anchovy sauce fermented at 15+ 3°C for 3 years.
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Fig. 3. Gel permeation chromatography pattern of peptides
purified from anchovy sauce fermented at 15+3°C for 5 years.
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Table 1. Biofunctionality of peptides from anchovy sauce fermented at 15+3°C for 1, 3, and 5 years

Farmentation Peptide NaCl  Antioxidative _SPIMC  Antitumor aigfcuﬁgr ACE  Specific ACE
period Peptide concentration (%) concentration activity activity activity activity activity activity
Q [0} [¢) O, os . N
(year) (mg/mL) (%) (%) O mlimg) % % mljmg 9 8 mlimg
Raw 5238 100 26.0
Peak 1 0.048 092 0.002 27 56.3 0.38 79 66.2 1,378.3
i Peak 2 0062 118 0.100 387 624.2 10.76 1736 485 781.6
Peak 3 0046  0.87 0.016 15.0 326.1 452 983 97.8 21263
Total 2.98 56.4 15.66 2125 )
Raw 5718 100 26.1
Peak 1 0053 093 0.005 35 575 0.00 0.0 91.8 1,732.5
Peak 2 0074 129 0.187 19.2 259.5 493 66.6 719 9715
3 Peak 3 0043 075 0.220 62.9 1462.8 49.16 1,1433 62.7 1,458.1
Peak 4 0079 138 0.058 4.7 59.5 0.00 0.0 236 2089
Total 4.35 90.3 54.09 250.0 ~
Raw 10825 100 26.2
Peak 1 0112 1.03 0.003 426 380.4 15.27 136.3 93.2 832.1
Peak 2 0066 061 0.003 84.7 1283.3 54.80 830.3 849 1,287.0
5 Peak 3 0172 159 0.003 26.2 152.3 11.15 64.8 84.3 4899
Peak 4 0042 039 0.003 138 3286 6.68 159.0 23.4 558.1
Peak 5 0160 148 0.003 12.1 75.6 0.00 0.0 23.4 1465
- Total 5.10 185.3 83.70 300.3 )
331 7HA =& 38 el ol Yamaguchi 5(38)2 W5 o Ao ZA3IIRA"H2E), o] TR Alde] of 3
A S RAR Zpe R A A E FellA BxpEF 25~ 23] e A o] Q). ﬂwqﬁﬂ AL T FEo| -
3 kDa Atel 2] peptide} 4tzlEAd o] 714 Heowoly Bw HFoz Ak EA S eh, FE5e] 2845 Fe]
3lod o, Kim 5(22)-2 7}2H7] gelating §h¢]ofs}eh-g o] 20} Z2F o) ubz} o]z} Feh20). Capehngl i S R |
£-3}1 10 kDa, 5 kDa % 1 kDa<l =& 32 247 Z oA AAE 4782 peptide 8 4] 32 3ol ]
U2 ZbpiEE FellA EAFF 500~1,000 Da2] 7hE- 8 o 3ate g4 S Ve 1, 2709) E oA o5 ot
i-°] a- tocopherol®.t} g4kst o] 10% A X of Egictn shabstab A vhebiigl on] el R] 1702] & B A= pro
Mustglet w3 o T, 9-f casein 2 ¥ albumin - oxidant 43¢ Wb TR gl (23), B A oAt
ELﬁ:?}-’E—E—SH—-E«I 5} A8} A8 vitamin B12(MW 1,350 Da) ol¢} #AF3}A peptide £ w=} &lArEl A o A}old-
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gelatin 7FEE el 2] A% arc) o & 2xbek 3 o4
ahaksl g Aol okt B ws] 7 Qlrh(22). Park £(39)2 gy

Symphycladia latiuscula®) FZ &l )3} 43} &A] o of
3k Ao A FEF9] [Cao2 3.14~15.44 pg/mLE vhePgtc}
1 3kel e, 53] H g4k A (L-ascorbic acid ¥ @ -to-
cophenol) 2§41 3H4HsA(BHA 2 BHT)Y 1C502 27+
122 %9 128 1.06 % 321 pyg/mLZE A oty B3ty
o} B ol o] "W x| AR F peptide?) ICs-2 34 ng/mL(3wd
<741 peak 3), 66 ug/mL(5\d %A peak 2), 80 pg/mL(1
4 peak 2)F A FAkshAl 2 P aHAskA| o] v] s =
A& et A wr, A8 A7 100% S & xﬂ
reptide?} o7} o E-of b A A% peptide® R}
[C5o3h& et A2 & F25 o) 2F 10,000 daltons i7]-/]
)+ frame E57FE& 52 o -tocophenols} 8] =%+ 3}
2b3tEAd -8 712 2 gl eh(40), Y] AR Eal
73-%- 1,000 daltons o) &}2] Ex} kel 4] g 4bslal o] &4k}
(21). uﬂ; ol z%,] BuOHz nzl /\s_on 7— _,__,_ zﬂ-/«]-;].;dk] o]
o235l 3 AR E-ALS- Bzkek 1,000 daltons ©]38H] peptide
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g} sFaHA] (specific antitumor activity) 39 449} peak -
{1,143.3% - mL/mg), 51 %A19] peak 2(830.3% - mL/mg .
d %A 9] peak 2(173.6% - mL/mg)e} <22 Eghch(Te
ble 1). ¢ &AF9] HA EFo gt A2 B4 24} -
ol HA 2 A3 e-S 2222 A1k dAE SNL
Lol el A ARG A ZA-E Jef A=, ol df 9] [Coo -
7+ 1,338 & 756.2 pg/mLol 9 2. (33), A E A B -k
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&S 713l A (peptide)e] &3}
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Angiotensin converting enzyme(ACE) X alil&A
#HZ odg] AlEo 2 %E] ACE # 3 peptide?} 28 2 A
A E 2 gler} o] 5 ACE A 3l peptide=

T 1 o = o T
ool = AHS &5-3l 1 glo] Ll e Y ) 7ek £uks
el 7] o Fooll A]EH LA 29) o)l = & A7} 9leh43
-

:121 v AR AavbeRalES 2 SAEE A
£ub-g vheb#] oF7] wf-F-oll ACE A8 & 7}

*é H7be R o] 7hsAd o] M), Anvte e E
s & Ao Raleto] L2 £7)3)9l o m](40)7 ol z] B
o7t WEFE Skt @oh43). £ d3elA= 1, 3
d = #1&-2} peptide®] ACE A&l &4-& 7}

o]

1 o 54 dAdA

7+ 2125, 250.0 2 309.3% % 44 7| 7ke] A 4E Zvlsbe]
o, B3] 54 5d9] FACE Al 24> 4 1 4 3drg
zkzb oF 15 % 120 A= Eghow, 4kst 2 shqhakA o
vl& 47| 7o) FEFE AdH R B4 FUHES
ok (Table 1). Peak 34ksl &4 13 4419 peak 3
(97.8%), 51 %4 9] peak 1(93.2%), 311 54 2 peak 1(91.8
%), 51 44 2] peak 2(84.9%) T o= o}F ¥grovi, vn

A peakE5% At o2 =& ACE Ash &4 & vetisich
B]ACE A &)} &Ad(specific ACE inhibitory activity)< 13
%44 2] peak 3( 2,126 3% - mL/mg), 31 %Ad9] peak 1(1,7325
% - mL/mg), %4 2] peak 1(1,378.3% - mL/mg), 54 &
A19) peak 9(1,287.0% -mL/mg)¥8] 22 F=9kri(Table 1).
5 BazteiAl B9 ACE A s 2hgoA & sy

729} geky ol peptided] E7(12) 2 24 §4(14)¢) o}
E dgol ] mchx ot S| 2F2) ACE A EH odF(45)
of 4 mlode] 79 7hatal Al kel A=A peptide-ni-
trogen &2 £7}stgd ot ACE &3+ ZH4std o}, =3t
Fujita®} Yoshikawa(7)& o] S§-sha 2l ol 4 87]2] ACE A s
peptide-d #2138} 21} 8432 peptided] wa} xpe]7} gl
v} o] % LKPNM peptides= ACEl &3l LKPZ ¥} = 3%
75 ACE Hal 842 8ollv} 9k on] A8 it #
F A4 captopril®] 91% H X2 ACE Aai&A-g vielid
tli slgdct. ACE #]3%#4-8 peptide-nitrogen A Ad =¥}

& 3ksdo] gl uk peptide®] A-—:r°ﬂ o & g wgten

5ol &

%24717K(1, 3 2 5xd)e] o
peptide & A 2 ol A ZA]
3de] P QA2 470, 54
Zkzk e glct 44 7] 7o
A 2213) 5l9] o gel chromatographyAh2)
ehatel A1 7| Zke] ohE HA AR oz HE] £
2 el g (b}, g, ACE A sl 84)e
ZA5E Frlstdct 53] shakst o &AL ICx0] 42
#) 8l & A & 1C0) 32 pg/mlal 14 %43 peak 30] AU =3k
oh. Had SA "X A2 &2} peptidew FHolt A=l
A gzl o} A 5o Frb A7t

B2 20013 = kop e sha w2l g ol Al E]
FAE RI12-2001-047-

FAFE A TA| (FHA S
Ao B R o] o] A=Y
Z2] Fe A EFAA L ZALE
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