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Abstract

Various peptides derived from food are among the most potent physiologically active agents
known, and include anticancer peptides, angiotensin converting enzyme(ACE) inhibitor exhi-
biting antihypertension action, opioid peptides, antithrombotic peptides, hypocholesterolemic
peptides, immunomodulators, calcium absorption enhancers, and other peptides. Hydrophobic
peptides extracted from a Cheddar-type cheese slurry were fractionated by gel chromatography
and repeated HPLC. A peptide fraction from HPLC showed high cytotoxicity on the tumor cell
lines such as a human colon carcinoma, and comprised of Tyr, Ser, Leu, Gly, and others.
Hypocholesterolemic peptides were isolated from peptic hydrolyzates of casein and soy proteins.
Macropeptides of 1,000~5,000 dalton were effective on reducing the cholesterol level of mouse
serum, Peptides showing high Krigbaum hydrophobicity and ANS surface hydrophobicity
resulted in high hypocholesterolemic effect and fecal steroid concentrations. Caseinomacro-
peptides(CMP) were isolated from whey powder and treated with soluble and immobilized tryp-
sin to obtain antithrombotic peptides. One fraction from the CMP hydrolyzed with immobilized
trypsin for 24h exhibited high antithrombotic activity with 52.5% inhibition of platelet aggre-
gation. These results suggested that peptides from various milk products could be utilized as a

good bioactive agents for developing health functional foods.
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o2 BT 10,000 o] 3t9) RN Bk AE Fo] Exjste HEO|SE ofr=AE TFE U7
%, Stoluk 8314, et Sl Bojshe 2 7lF, o8 Augde Yehle 4A2d 71T 5
= gojatizy F2de 53 Aetol=e AAZA 7% ud Aol woAL Ao

A el A8t Febol= o8 71X AB4-E vehie 317t B 45 JEolE 328
& tEAH o2 F tAte] FodshE insuline]y glucagon, 4t A ¥ & 23 gastrin,
A 3%&7 52 E<) somatotrophin, 2H4H AT T2 E, AT F5 Fj3he oxytocin, FFE Ao
sH& bradykinin o] Utk Jlete] HElol= ABA EA2Ae WY B3 ddste
interleukins, 4234 g A 2A] 53| &4 d= enkephalin, %§E+°l‘: G EZ Fol AUrh ol
o] zt% Aeto|=7t AR WA bk A 8-S JeplEg, $F4u 28 FAF Tl EAste A
Elol=2 o8 71A AXzd 71%E el £ X, E ol —s%z} F g ez 7igdnt

(AE FEjol=o| WHIEH 715

AA2E N Ze 4% AROEZNE BF3E, o= T2 dud, A, wiFA] To &
A Qed, 1 F Helol= AR o, A7t €4 SeAHE Ao, A3, ZEEF ST
FHAT BHEEE Jehle Aes RIHUT(1~4).
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Angiotensin converting enzyme(ACE)-& angiotensin I-& A@3lo 713t dgats 285 e
¥ angiotensin 15 #48A71= ¢4, et 24-& 2t bradykining £RFo=H 282
dlo]l HE &2, o &id W AHEAL st A4S et 8ok AF F9 o7 A
Elo]=% ACE A&l Ao o8] st 38 ddx Basded JhAgl, ddd, Folg, 34,
F-3}3}, zein, ovalbumin, lactoferrin, th e, v vy, PN, AF, YEaF SH A H
A, 3, i FEY 7R E ol 2 dolth(5,6).

A o] gu3lA HA PHo] A= o] g o] el & WA Hed, o] AF A27
A, 1’4 Z, HEY AN T2 ol gL fud =& o} Fibrinogen, fibronectin, laminin
o AMEHFA YA M2 84 integrindt FFAA L vepled ol& ¥ F o] X3 Hof
e RDG 59] 53 Aetol= Mdo] 1 4524 #ostx len, mtetA RDGS ¥ RDG M E<
Zte el A% §3 2 ¢ Hold tE A 8-S vepd oz AR A5 e
o 2HA A7), Z/9 lactoferring -9 x-casein, & @A, OiF @, @3 Fo] YA
A8 Hefel =g TRt e Aoz By v Ao(2,7)

AE Tl BEA vz ESASAY 2503 HellA At Ao 7t oE & —’ﬁ

24 F
% A 252 #4313 3= phosphopeptiedes ##9 AL WA s F



ZAste AF4E JehlAd g 7 Foll EAl8IE -, a2-, fcaseing U4t 1FE Bl §HIZ
¥ elo]lT BEo] 93 0)E caseinophosphopeptides 249 F48 233 Helomzy =

241 $olo] o 85T SITHs).

4. HASZ HEO|=

Aol & AT BARE-S9 2I|DA NN 3T T dA M E F2ZE Fo| AsA Hed], B
& HgolEr}t gA A4S 5L 2AFo 2N WIS AHE Yehfle Ro2 nIAAY. S5 2
52} aa- & B-casein, immunoglobulin, 28] 32 J5 globulin, ovalbumin, 2 T3 FoA @234
£ slglo]l =yt HAH =, o8 Helol=5L FA3HE 8§93}, AP 71 HAF gl o
oz o] A e Aoz g AT23).

5. OtH &t HlEO| =

Enkephalin 5] Y4 feel=e JE, v, BEE 5 T F9s& endorphine 2 235}
t, 4% ZAE o153 A1 F8E e HUA Weho] = (opioid peptide) 7t EA e Aoz ¥
213 gtk AF F9] ol o= AF, v o9z FAAF, Tl ¢, FE =
A, oA =HAE d9ste Aoz XA ol T ofUA HEeol=2 FHAJICZYE g
-casomorphine] B 2@ o, +fF9 239 as1-, f-casein, a-lactalbumin, p-lactoglobulind] ] o]
LAHAL, 49 gluten 7R ENME B39 vt 2ok 9 opioid antagonist ¥4l 9] HEte]=
= £ HJEH, o5& opioid 42 A FoAA opioid 48X 9} A7}t opioid®] #8-& Al
3tt}, Opioid antagonist HE}o] =y &9 B8&9] wa-, k-casein L lactoferrin 283 & g9z =
ol A A HAL(9).

6. &2t BiEfO|=

Hzo] Mol =k 4% FFAL ot ATFHE Yo PHazE Yotz ny
@ qleh & $uee Ad A 23, B3, T AR E, Az2Fd04 22W 245 Aefol=st
A RAAE FFALF, AF Y HHATF, A2 AL AEF o thste] AT ek
b mzE uh QLek(10,10).,

7. 83 Zo2HE 2 HElo|l=

AE Fo X3HE e Helole F AR e 2334 S G54 AggozA B Fd vjds
E FUZHERS F7MIZ et 85 SH2HE €2 Wi e Aoz RaFY draul
7t Eol g€ Hepol=9] A4, Hepo|=9] EHASFET) EL5E ZY2HE B2E2dE 9

S AAE 2o BaEHY 2% 4 Heol=e g v Qloh(12-14).
8. 7IE} Z4Z 7|54 HElO|=
olFellA AW MELO|= ojdo= B F o] Helo|=rt AR 715 S Yehie Rz geA 9l

th $7& S22 849 chymosin® & A&]¥ o k-casein ZHE 2] 5 & glycomacropeptide= ¢
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9 pu) R 9 SE JALE, S253 48, WASF A8, vNU2 4SS EXE B, A8
G, P, K-CASCINC 2V A E Mo =7} FFE, AEFA2E, B2AH 97hE depigz 2
=8 o ATHI).

. 3= 259 g Helol=

VEGAZ 29 sl (=279 7154 Hetol=g BAa] gty At A2 2HE AX
st} = 222 chloroform?} methanols] EFGu] 2N F28to] 244 Hetol=g T o

o o333, Sephadex G-25 gel chromatography$}t C18 HPLC 5& Al&8] £AH o2 #3333
. BE 2Y¢) $3% $4 43 AFord X NIH /3T3, 47)e) WH A EF 388Dy, 43l
Yzt MEFQ Yacl, A7 4% MEF SNU-1, A7 A3 A EF< SNU C2A 5& AHE-3t]
in vitro NESA A4 Fo2R FILAYE FAsA

AZ2% Weo|=E HPLCZ Y82 2 28< 247 ofe] o AEFo| dsto] AXEHE 24
dged, 29 1& 2 3 33Y MEF U 238 BaF3 Aok 299 4 Y F CSF-119]
3 e 3¢ 4L BAen, ICy 22 0.75mg /mlE Uetittt, o] CSF-11 £8-& P388Dl = &
A& ug o, NIH /3T3t SNU-1 AZFolE 842 dehhA gtk $4EY CSF-11¢ & &9
S9e W = 39 sl CSF-112 #3 wo] 848 Hyon), ICy #& 0.5mg/ml2 Yeht 4 83
B}t 22 848 Jedd.

9 Helo]=ES 28 37] §istd HPLCE A&sded, 24 28 2 438 BoF3 Y} 12
3 2 CSF 1122222 289 ofu]eat 24 S 2AG A3 Tyr, Ser, Ley, Gly § F2 £54 ofnl=
Ao o]Fol A& & 4 AATH1L).
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Fig. 1. In vitro cytotoxicity of CSF-111 and
CSF-112 on SUN-C2A a human co-
lon cancer cell; ATCC CCL 250.1.

Fig. 22 HPLC chromatograms of isolated
peptides from CSF-112-22.



IV, sHAIQl iRl 22 ©Z ZellAHIE X5t HEO|=

A 7R e Aggo] B WY Y2 E Fx vAE 4 A At FHA
Qeul A (CNP), thFaH A (ISP), o] 2 @ d HA 7t 82 pHell w2 setol= JALYE,
283 7e 249 oluldt EHEE AT H3F 9] €Y SH2HE FEE FAAAT6). 22
3, BEfo|= 3-3e A5} pancreatin®. 2 7t Eto] FPLCE 48 ¥4 % £X25E o9
in vitro 2388 7813, 83 S 2HE 2o FRBAE FHA 2 A3, in vitro 23}l
we Ao] Melol=g AT AHNYFE WY FY2HE FErt BolAom (r=0.986), £YF 1,
000~5,000 dalton®] A3} F457] o}#] & macropeptidert ol A =& Hetol= £Y& AT A
USSPy 2y 2HE FEI WA Hr=—0.932) (¥ 3). oI’ o2 ¥ DAY in vitro 43}
go] A% ZY2HE FTo uXE Yol ¢ A0, 53 23AA AN JHHE £AF 1,000
dalton ©]4r¢] macropeptide 2 oligopeptide7t 8% FH2HE =& Y ARt S ¢+
AATH(14).

A 7H B obnl it 24 R PFAFTI §Y FH2HEY R0 e 9S24
at7] Qaal, A, WF By, o5 BAg fyAo g st pHel mE JH Y= R
7} 9w As e A opuiat EFES F ] 4L BY ZH2HE FEE ST
(15). 2zt seto]= 9] opulieit 2L B4, o] 2RE T8 Lys/Arg v 8 B &5 ofvlinite]
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Fig. 5. Relationship between ANS surface hydrophobicity of peptides and serum cholesterol
level (A) or fecal steroids excretion (B) in rats.

FI : fluorescence intensity, I : casein peptides, @ : soybean peptides.

2rge 83 ZE A S 529 AnAA7 den, Tanford, Manavalan 2 Meirovitch'®§ 2
2 78 YFAFESE FBTAC Ak 28, Krighaumd 22 73 YaagEste 434 s
7t —0.7362.2 &9 @A olo]M, Ao feto| =) Krighaum BF LT =7t #&55 H 9 A
FY 26 E =7 Wbt (13) (2] 4).

FiAQ A s g FUASEs 8 FH2AHEY 5 viAle TS AL $13te, FHA
Q1(CNP), % @A (ISP), o|5 wuld A 7t4Es| &9 pHel w& setoj=2] A £I5&
o) AN 83 S 2HE v € B 2 2ol=9) yjdFE FH 3 vH14). 28 2t
sHelol=o] FHASEE ANS 3y 2 SDS AR o2 S, o] 59 AAAAE EHT 2,
HEele] = o] ANS EHASEY} Eold4E 2yo 2 wjAdd 2H 2023 F7H3tY ov(r=0.801),
¥H ZY2HE F2E dolatHr=-0.868) (2@ 5). 22} SDS ERxFEE 2EF} AL
AU B3 O F DGR stERa o st ANS EHAFET F7HEA o)) AFe 859
FEGol, 23F 44E B2 BUAFEY Felo|mg AYste] AR i dozA dFay A
A 8 Y FHY2HE B2 oA AAskE A olt(12).

V. 7HIel 7tEsll 22 8™ Aol HEolE

3 oA JteREEEY 4% $F Ao 4L EHsA #3 @A S 12% trichloroa-
cetic acid& 23t} gt4=315 o] A A ¥ caseinomacropeptide(CMP) & #2381, selel=9] 54
2 ®7) 98] SDS-PAGES} opnjieit 24 £4-8 A8ttt CMPE 84 2 233} trypsine 2
bR oy, Bio-Gel P4 A Z2vieaet 24 Y5t 2t Y9 ad 3 As ¢4
aggregometer 4 4] 3}t



Table 1. Effects of fractionated peptides
2 obtained from whey on the ADP-

stimulated aggregation of human

E plateletes
o
§ Inhibition(%)
Y Frac- . — ,
%z 11 . Soluble trypsin  Immobilized trypsin
g tion
0 12 24(hr) 0 12 24(hr)
% 1 0 0 0 0 0 0
2 0 0 0 0 14.7 52.5
) : . 3 0 0 28.1 0 23.9 0
10 0 80 4 0 0 0 0 0 0

FRACTION NUMBER

EYA JIEHES EY U9 800~4,000
dalton®] Bio-Gel P42A £33 At 13 69
e} gitt. CMPE #4844 % 233t EFAL
2 7tsEdsde o, F 3 2R 4oy
Holgon z+ B3e an 33 A BEE& £
A8 A3}t Table 19 Yeplidoh 44 EHA
o2 eEE g Ao 24h ¥ E To] S
ooy, 243 EgAe R Hald Ao 12 2 24h 8 Zo]A g4l vetgth /MR £ 84
& 33} EgAoZ 24h NS o) veien, 2 fo) A 84S 525%24 YEkth

Fig. 6. Gel filtration chromatogram of
CMP hydrolyzed by immobilized
trypsin on Bio-Gel P4 column(1.5X
120cm) O—~O; 0 hr, A—A; 12hr,
O-0: 24 br.
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ore} o AYPAFNA B vie} 2ol $-F G FHE o7 Aetl=E2 AT WFL A
3 5o A% ANToZN o B¢ YU, 2 2e2ol=e] AR E 5YL 2N ¥
X 2Y2HE Z2AFS Yo, B8 4% SRS A2 F45ted WA EHE YE
g 4 AN

olg} e Azt FAEANN KAV A FH Wepol=5o] F, A Fe=H & A3l AA
3 B & 2E AF AELAAEA 89 F JE A RFE Holnh olF $# el
=9 A2A NEA H§ AdT7E old 27] @A Yornz AT Meto| =9 dATF= A, 8
717 F9, AR So Y PR Fol BT A7st o APHojok & RAojrt. o]} e ATt
AEAeZ £YIIY $H2ZYE o 7HR) AN S ZE Hgel=9 AnAs NLEH 2 A
AzA 7154 AENR ¢4E 5 Ag Zoln FURA T4 L AF R kg g w7
g & A& Aotk
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