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Bioactive Components in Milk

Geun-Bae Kim

Dept. of Animal Science & Technology, Chung-Ang University, Anseong 456-756, Korea

ABSTRACT

In addition to the nutritional values, milk has a wide range of bioactive compounds which have been found to be

increasingly important for physiological and biochemical functions on human metabolism and health. Bioactive components

in milk comprise specific proteins, peptides, lipids and carbohydrates. Especially, milk proteins are known to exert a wide

range of nutritional, functional, and biological activities. And milk proteins are considered the most important source of

bioactive peptides, including antihypertensive, antithrombotic, antimicrobial, antioxidative, immunomodulatory, and opioid

peptides. Many ingredients containing specific bioactive peptides derived from milk protein hydrolysates have been launched

on the market and are currently under development. In future studies more emphasis should be given to the health-promoting

effect in the well-defined human clinical studies for the successful development of function foods based on the milk-derived

bioactive components.

Keywords : bioactive components, casein, whey protein, conjugated linoleic acid, functional foods
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A2 Azl o] §EE 3 LE AR rennet 7HR-7HAI]
o] utZ o] &S 12lste] 105HA 2} 106 A ofn] =2t A}
olo] AES #olA para- k -casein’} GMPE W=, 2

b olug 7 Qe Ak QoA

s = 8%

el st S8 A HEpo| =52 casoplatelino] 2k kot 37
HefolTEdl gt AAWAA ] g 75 A=
F7H Q1 A7F B ok @Alo| ARk, A obEo] Aok
BHE A, dAAIZe] AFHer o 50 AT
S 2HE 7t7t /et Bfo] FHa-THAIRIC 2 RE fH e
RO R AAA = FFs] W o FdH Hetol=rt w4
H e, oleist AR N ol& jEtol=rt Rk A el
23t Foll frElso] Aoz FFEHASS ¢ 5 Ak

[s} =1
AT} Jolles 5(1981)0] EHAE 2 717141208 EHAI S

2 7psRastel dolAs 6] olmAoE LA
BRI E(54~59) HABAS HQeHE S40] 9 %

gl ol 74 HERTRAIRICIG duh-ThAlQl T O R FE
teksl W zA sElo]=Eo] 22 % ) tiMigliore-Samour,
1989). 7HAI Q] 7l E O 2 RE fE#ishe o] JEolEE

o AFA 274 At 9] th 2] Al 3 (macrophage) ol A1
AF 2GS 7T AWl A 54 Aol tish A&
AL S/l AR BRIk &uk-FhA Q3 H gl
7HAIR1e] ERAl Aol o3l feElHEe dE S 53 :ﬂ
Elo]=E2 % ¢#J& = casein phosphopeptide(CPP) = ™
g4 24 Y] JE AL Z HIEFH T Hata 3(1999)L
Sab-FHA| Q10 2 RE fEl e 1-329 HlE-THA IS 2 HE
freEf gt f1-28 eI EEE o] FoX AE<l CPP el th gt
ATE Tl "HIxd a3 Y45t

o F8dS FE WA, SEA Y, gEAE

AlthotAl], 18] 3 ghol el Foll o ety & 4 9l
oh =S FHAIRIC ZHE Fels S8 eI EER B
FIEeH, Lo FHAIRJIC ZRE f-2) g casocidin- [ (f165~
203)2 AT 3 AFEd e A4 23t A5
HATHZucht 5, 1995). &84 HEe|EES A2
Aol sty &A4S Hol7|k 313, 84S Hole= HE
o|Eo] T S thefetdl, AnkHo® I dI I
Aol tlate] 8~95 xmolL FLo] FiollA A g
S HITH(Recio®} Visser, 1999). & u}-7hA| 12 2 R E {2
gt isracidin(fl ~23)-> A AW A AL gF&/do] LA+
o], 79 Y X5 B didk o] §dE ¢ It B
%] ¢ th(Lahov el Regelson, 1996).

(5) 3&0|2

2 gEeolE

FHAI Q1A el 3t HEPOlE Tl S50l A%
sted F71 &9 MEAZA ] 98-S & F Ae AEE 3
t}. Casein phosphopeptide(CPP)7} F-71& 2] ATAZA o}

F 223 98 s A0R delA Qi CPPE oty
A AR A Qe A9 EAR Aste] HE o

RofA Foles 47 AR
2l TH(Meisel, 1998). o] aﬁl =4 oz ol 3hod =
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A A ZH Gouda A 29 FE&A AT FolA EEE 3 g Helo| =7k B o] o gl A ZRE F- = EA
2bsl 48 Hols Helolts Gu-sHAIA A R T oosgom, 24zt digt 54 a5Ese] HiE Ak 77}
1070 ] obH)eihf4~13) M EE Z2he Ao geld vl ok o] IR FAIFAAN A, s A, AshiA,
(Higurashi &, 2007). ©] HEFIEE Q13 At o g Fafa} Hoxd, IS Bole Y TR/ et 59
o 47) ¢} 670 9] obm|ieAtE ZheE HEL|ER FafAIF] Foll FAlol BAFATE AT £ 83 Apdolgt & 4 itk A
= catechin¥} frAMSE JE 9] dH4ats) E/do] Zh=thal skl T 79 gEFQ 715 TERAFC] Al fEE
A3 Y, g2 BT YAFLE a5l dFE A
4) FHE0NM WA= Ma|2M HElolE A S HE st APl EF 7|SAHLE FZRATIA e AFLEA o
718 2ol o] &= FAFE FolA Gl d s & £-9] Calpis =+ Ameal SEH= AF 3 AHE2] EvolusEhe=
Ao FAo] B2 FE0] BoH, o] Akl ofg wE AFLEA, 7 AF BF ddss 95 le-Pro-Prost
4 Toll ¢HAZRE tofet 7S e A Val-Pro-ProE #4311 Utk o] AFE59 d¢st axe=
&4 FelolEE5S AAgthE BiEo] o] FoR L 3l B2 e A8 AR E Tt 1 5%l 45EIe
AT E TAAE 53] @A Tl ol 2 Lacrobacillus o, olZ g 5% HolHE EHE st I 7|HO0ERH
helveticus®l| 218t St doS wrolr& HEto|=rt g & 7154 AFOE S7FE B2 T U754 E Y ¥
A Jom, Al 79 ofni4to 2 o] F0]Z Val-Pro-Pro%} FTOo2 Fuj7t o] RAR I Yt YA A= 2 F 2 F
Ile-Pro-Pro®] &5 FEAT I AGATE 53l T50 FAAH(KFDA)ANA ol GF-& #FstAL glon, 54
PsE A FeelEEolth SFEEY A2 A4t ARS8 FS] %S FastAY AF xE7leEH
ol &3t FAHER FRUNAERY 7|5 HEIEE HIEA] AEAES 7R 1 259 F2 o] dg=o9
e g At Bk e, 2o e 5TRY % AtS o2 A F A dS5E A HolE 7t
bl fabg wEel F1A R A E A Tl BalE Aofoktt F IS Aol AjFe| EAIE T F Utk
4o Ao o)ste] ettt aHUt Hold F F/E

W 4944 A7 Bohe] fARELG ARG
o WA BelEa AE £5EA A AN FL
W 7154 AElEe] Aol WA EEHOE o] Fold
Slthe o] WHHOM, o]l @ AT ATHE EUI shof

AR $2le] RS A E olsh A Aol olste]
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acid’} CLAZ Z%=]7] wfjFo|t),
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Zo] AZ717E AP A zpel, FES FFo wak xpolvt 9l Ao ofal| o] gk oA Eo] ofH BFS B3I 3=t
< F W7 "WEolth d& &9, AFRE Foste AR FTEoE Zgdttes FHE AVE SHth
Z& ol Aol 7 T CLA &3o] Zolx|H, A $Fol EAlste AA CLA 35 FolA cis-9, trans-11
o] ERHTE YA WEeE 739l o 23F o o] A 7} A B HE-2 75~90% ol o|2w, 3}F
e BYE vk B3 A4 FAY AdFd fAE F THE B3t A3 se CLAS 42 SFAdF ol T2
o3t CLA %S EobAm, CLAS AFA7 H& 2= wf ol =7kl whek 95~440 mg =7k © vk &7 8
& k(linoleic acid, LA)S] F&Fo] FHg F715olv afvtek Sk CLA AFAF2 obd S E AL oA gk, Alghel|A] 3
71A 7180l 53] Ao, A FAE A=A FA< FaIeE Holod Tag HA HIHAHFS °]°é 7ELoE
A Fodstd il CLA %5 o Folxithal sith 3.0~3.5 2% Aty By E Ak AR 2ol gig CLA
7+ Aol ek fAES CLA kel mA= 3 o] &5 Haixe FEAIS FlAeE AT A E A
of gk theFek A+ @eroﬂ —45} , EAE =70 oJg = A H gHeFe] ZHao EH@ B B o] Fo] M ot Abgt
= A B2 AL 510;11:]- CLAE 7333t ¢ < AU g A AT e o E FES HolEVE F
& 7L v HEE é‘ﬂ’ HElol Hlsle] O R8¢ A=A o AdEfolth
A5 e 540 AT ok Aok X2} o7 A= AA7HA 7S & 8E 2 CLAY E52 e
£ 7HAA g AFAAE CLA-7 S Hf2E Az 7350l o g otk B2 FEAEE Bk CLAY AF e &5t
O FEgf 239 A 2E e g den, T o]ele # e, AEAY, g Sl ek &%l x4 HilH
$2 B= obFd Aozt Ity Ky EH AT Rew, I 71 we]7] fgk AFEe] sy Foll dth
fFratdg ol &3t FAFES CLA e Eo|7] s AtS tde R g A Fe] Ade ofd FESHA ¥
B AT o]Fo Aok £ 8eAl HHCELE CLAE Aeioly, 93 ZAME F3te CLAE 33t A+ A
A s oge Sl HdE ] glo ol W F A7 o B2 A QoM e Ageke] A Eo] Bk
Hel O 2= LAZRREH 409 Fo] de o thdst o ‘jr* B oJste] I MAdS dsHATL & 5 Tt
AAEo] TAlY FHEAA L, o]H s o] A ES A Z ThE TR A AR TolA E o8 TR AREd A
BEeS Holg Zo=® HuEglon, ot EFEZNH -‘F:OE* FE2 SHFAYFHMFGM)o =AY U= <
54 ol4AE et Aol Adstetrlol s B olgs 1 (phospholipid, S/4A% <] dF)& & F AUtk AT
< 7FA1 3L At} Propionibacteria, lactobacilli, bifidobacteria®ll e 950 FARC EZHE AW AEL A AF
&3t IR FARFES AR AA LAE CLAR H3ts) © 98-S FIete obFF H34e F2E o|FHA 79
© F8ol AFo] W H, olF FAHE S ol&3t CLA Aol R 24w FE EAstE AgEEs
£ A A gole FE S T/ CLA o] dAvto] TH& of o] I EHA FEF AE TE A SABER &
o] Atk= Aol 7H & %O]‘:]’ Teivt o8 fikd = o= ol T 8% Bovte] gs dishe FXRECIt
< STEES XX LIPS Aeole T B =4 AF Tl AAA] FHF2 F 100 1THTF 94~35.5 mg
ek, o]k A S MAE] fste fAdS o] 835 Aol 833}, phosphotidylcholin(®== lechitin)S 33}
o] CLAS AAHsta o) & Ee A sl fAlFell d7hshe= o 4FFE e
Wy o] AAEZIE 3T 9] AxFo] HT Eo] B2 S I olfre ©
A 200d7F SEAAS T8k CLA A A 9% o 0] 7KL e 2R 7158 54 "otk AAFAS
e 7SR 2 g A A EHAeH, 1 55 AsHGEHAEZAL qTS T F glow, Az F4, &
SEE FURH AT IEH GrdAHEH, v o 3t g Ao E T8 9T by WE Aok TS AT
ArH % HYS} 33 Folt} o]F &= FE F EF ANME Z835 J&S 3, woldd A, A 31,
o] o] AR cis-9, trans-113} trans-10, cis-12(FZ A= ©lF 4 HY z2hg 95 g HE #EAdo] vk gk 1A A 9
o] A, cis rans= ©1F AT WS vERd)dl %t U2l sphingolipids®= &<}, S ZHE A3l 4 4%
Zlolm, o] dA &) FR/el wet I A5 AME OE AeE 7R e A ARels & & Aok
dHA ok UbA O 2 fans-10, cis-12 O] A= FEA Y
S 23l AR FAAHE Hole AoE 4HA U, 3. Growth Factors
cis9, trans-11 1A= A & &S FH3= a3 1980 d ol 202 B 2f AR Fol o8 7HA
e ddaas Hols ASE By & thE A A Eo] S FXAY AA T F Ae Adwe] SA s
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o8, 4] %ﬁ *ﬂﬁﬂ/ﬂ A —E X}(growth factor)
E+ BTC(beta cellulin), EGF(epidermal growth factor), FGF1
& FGF2(fibroblast growth factor), IGF-1 & IGF-II (insulin-
like growth factor), TGF- 31 & TGF- 8 2(transforming growth
factor), _L2]3L PDGF(platelet-derived growth factor) 5] )
oh EE ARIAbE FolA] W F 1A oW Y] 2RE
7P ol FHIEL, o] o §A4% H4E Kol Fo] ¢
ghzjolt}, f-frol SRk 7Y dEHQ AR EE
EGF(2~155 ng/mL), IGF- 1 (2~101 ng/mL), IGF-1I(2~107
ng/mL), 123 TGF-A2(13~71 ng/mL) So]™, 1 0]¢]¢]
HEE o) wgow EAH

$-frol A AgAR] A BA B Hel A
T A5l ©5H (Gauthier 5, 2006a), EGF¢F BTC+= 23
Ho 2 FIME AIAHE, ol ] 2L Zx5H, Y
Aol BHIE AAISA, GAAEES FE Vee @
B 7:“0:12 HHO]‘-J 1:11-1:1— /\}\]-Q }_z}g} A
AAAA L] 2d FolA F
sh=Hl, TGF- 813} TGF-82& B AA|
F8a, gz FIAE F42 oA
IGF-TI= o8 T/ Ax Z
o 2 FA A FH 22 A 28-S 2 drk(PouliotSh
Gauthier, 2006).
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715S B3t AAFEAVA 22 F A=A 9 O%TOH
gigk AtE oA Eo] AAFHL Q7= AN A &

24 A3 93] EGF, IGF-I, TGF-8 1, TGF- 327} E}Ok
st 2k F9jedA] AREgdS B3 F U, &FES

Belel Al iz Q9] 449G Fuio] yaoe

F71eAF ] NES S AIEEC] o|FX AL 2, o
AL AR AETo] EAHL It TS AFEL] T
A7 Z3 e R aRAds g A%, w A7kE 918 Al
F07 grFoX 3 9l tH(Donnet-Hughes 5, 2000). Playford
5(2000) AAFAATE Bol FrE A ZfFE 0] &T
AFLRE HZEHEEA FFAHANSAID)S] A&
sty #HAA SAS dststed o] §F FE ATk A
btttk A2 FHOENE e RIS 8 B

3 Aol 77 et &
43t E‘:__g Holgy By
2006), = THE S87bsRo
BejAe] g WA f=,
s Ao RN oy

22 AAA R
} H(Pouliot$} Gauthier,
Xl JQ] | &, Al ool A
ol B2 WA= &

4 2 th(Korhonen, 2009).
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4. 7|t dEjgd d8

ol = ol MW Ao EA AT FE3F )
42 7 QRS dd £R7F Aok GEAQ A5l
hormones, cytokines, oligosaccharides, nucleotides & °l2t &
4= A th(Korhonen, 2009).
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