Received: May 29, 2017
Revised: June 20, 2017
Accepted: June 25, 2017

*Corresponding author :
Woan-Sub Kim, Dept. of Animal
Life and Environmental Science,
Hankyong National University,
Anseong, Korea,

Tel : +82-31-670-5122,

E-mail : kimws@hknu.ac.kr

pISSN 2384-0269
elSSN 2508-3635

J. Milk Sci. Biotechnol. 2017;35(2):105-111
https://doi.org/10.22424/jmsb.2017.35.2.105

ARTICLE

Analysis of Changes in Colostrum Proteins by Mammalian
Species

Seung Hee Kim and Woan-Sub Kim’

Dept. of Animal Life and Environmental Science, Hankyong National University, Anseong, Korea

Abstract

There have been numerous reports indicating that milk proteins influence immune functions.
Colostrum refers to the breast milk of mammals, secreted starting from the fourth or fifth
day after delivery. It has abundant nutrition for the survival of newborn infants. Most
importantly, it contains bioactive substances with growth-stimulating and antibiotic, func-
tions. Thus, the colostrum has various physiological roles. This study measured the diffe-
rences in the composition of colostrum derived from dairy cattle, hanwoo, porcine, and goat
sources. The results showed that immunoglobulin, lactoferrin, lactoperoxidase, serum
albumin, IgG heavy chain, and IgG light chain were significantly higher in the colostrum of
dairy cattle, hanwoo, and goats, but low in porcine colostrum. There was no significant
difference in asp-casein, as;-casein, 3-casein, k-casein, B-lactoglobulin, and o-lactalbumin
contents until seven days after birth. However, porcine colostrum showed high contents of
all proteins from the first day to the second day after delivery.
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1, FHEAL Fofet ugES Zho s BolE stk 9 2tk Aol 7152 FHEAo]
7H AL Q= At A5 F R ok 53] WY FA(IgG, 1gA S 21 3ol TR ShaElo]
o, ol Aj719] s 7A7o] 22 ATE skl thLarson, 1992). & 59 W] #AH 4

ok oft |

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2017 Korean Society of Milk Science and Biotechnology. | 105



252 B RS AlEut] £ 7IstAY S4lo] 8%
FEA9] o] & AsstAU, HAGuEEo] FAA| 2o Aol
of MYst= A Asfichz A 2sf ofd Aj719] W8S <
THOtani, 1998). Otani(1998)= & 59 7ol &S 7HA|
= AE2E PA|(gG, slgA, IgM), FEHH(lactoferrin), 2to]a
AA(lysozyme), BIEF By, A THEA, 1EARFO] F4l(mucin)
Zo chlz A AEHE(cystatin), SEHLA|H0]A(actoper-
oxidase), BAGE, A 2 e Sol2tal Haskeltt
2= AEY AR 7164 sAE s W, A AlE
olghz A Ad A2 Alo] 3Rl A0E Hon, 2{F o]
B3 JIL B FUHE A& 7|tErHRegester and
Belford, 1999; Playford et al, 2000). £3] Z{+= AEFHA,
Aol tiet o, 123 Hsto] B agt fofel gAte] of
ot 258 YYEIAR ol8E & Ut wWbA Korhonen(1998)
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2. N

30% acrylamide, coomassie brilliant blue(CBB), 181
Urea® R-250<2 TNT research. Co., Ltd.(Jeonju, Korea) %
S AR5} Ammonium persulfate(APS), glycine, sodium
chloride, sodium dodecyl sulfate(SDS), tetramethylethylene-
diamine(TEMED), 181 tris= Amresco(Ohio, USA) AL A}
2513t} Bromophenol blue(BPB)¥ 2-mercaptoethanol2 Sigma
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(MO, USA) AolH, glycerol, acetic acid, 18]3l methanol
Daejung chemicals & metals Co., Ltd.(Korea) A& AF&3151
t}. Triton X-1002 Yakuri pure chemicals Co., Ltd.(Japan)

2 Agsigd

3. M7|H=(SDS-PAGE)

RS-, R AKQF, 18] HA] 259 24 F 195 E 7979
W2 HolE Aury] 95 SDS-PAGES AlFekit). 24 %
of sl &R ERE & 1YoA 7L7IA9] /5 EE Milli
Q waterZ 1/10 34s}9ict. 3|45 MEE2 1 xSample buffer
o} 1:19] vl &E 2ot S MES2 100CA 5827
A 3 gelo] FYsIFE. SDS-PAGE U014 gel2 10%
polyacrylamide gels® 3+93.2H, Laemmli(1970)2] Wiol w}h
2k 3otglet. EE S 7 welld 20 wLE 2 A(ge)oll
sttt S, 71959 I makere low marker(CA, Bio-
Rad)E AR&aHtt. G50] B gel coomassie brilliant blue
(CBB) R-2502& A5t} A geld] B2 S MH(me-

thanol, acetic acid, 181 HFZ5,E3H)S o] 83519k

ok

¢

4. Silver staining

LJML Plusone silver staining kit(GE healthcare, Sweden)
9] protocololl @EpA st H71YE F, gel Fixing
solution®]| 30& &<t I8 AIFT. Fixing solutione AIAT &,
Sensitizing solution< A7Iot] 3087t ¥HSAIH . Bds{
£ o]85to] gel& 584 33] A T, silver solutions ¥l
2087t BESATHL ¥hgo] ¢ 7, silver solutions A8
I, B SRR 184 23] AFsHlHE Geloll developing
solution< @1 587t HET} Skds] Lehd w7hA] BESAIH.
S AAA717] ote] stopping solutiond ¥l 1087k Bt
= FAAFY. 181 b & gel2 FRSTE °l&sto] 584

33] APgataltt.
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Fig. 1. Acrylamide gel electrophoretic patterns of colostrum in
mammalian species during 7 days after parturition by CBB staining.
M, standards molecular weight(low marker); lane 1, 1 day; lane
2, 2 day; lane 3, 3 day; lane 4, 4 day; lane 5, 5 day; lane 6, 6 day;
lane 7, 7 day. (A), dairy cattle; (B), hanwoo; (C), pocine; (D), goat.

HojE Aa 259 AAPE dY WA e
] RO | ‘E&% TFS Ut Alzte] g5 3 A4
Stk Aot dAsioit). &, Fig. 1(A)9] M2 EH (a—%‘—li#,
HEHHb-F5), dEHZAHO|A(c-F), L7
IgG heavy chain(e-F%), 181! IgG light chain(j-
T T 2 o] A6 =, 29ARE &
< HoFch za]z Fig. 1(A)9] as-7PAIRA(F-HE 35 kDa),
as1=7HAIR1(g-F- 30 kDa), 183l B-7HAIQI(h-F-& 27 kDa)
o 29 ok7k %l—ako] E=9rov} 2UojEE k7t Z:H\—O}Oq 7L7}A
ko] Mske UepA] okl x-7HIRIG-2E: 24 kDa)e
CBB @M(Fig. 1(A)°IA= WHEZL & ehdA] gokont, A
(Fig. 2(A)°IA Hiznle} Zo] 2 o] g =7t 295-F
Rt ZHAE o] 7Y7HA| %Xlﬂb o] ZRI=IT}. 11 9] p-HE
:ﬁga(ﬁg 1(4), k-5 19 kDa)¥} o-FELHY(Fig. 1(A),
HE: 14.2 kDa)2 T‘?l A RE 7R AT P Afo]
= UrE}Uer &3kt
Fig. 1(B)% Fig. 2(B)= 399 51 &, 2U¥H 7979 24
% Tido] H3lE 7H7 CBB AM(Fig. 1(B)d} & *—H(Flg 2()
o8 uehd Aot Fig. 1B)Y HISEEU(-F&: 160
kDa)& B9 = @A S Uehgitt. 22y 2Y TH%
ko] FAoHA FAE UL, o] 77| FAE Y HEAH
(Fig. 1(B), b-¥-&: F 80 kDa)> £ A5 th dHT}E dAJ5]
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Fig. 2. Acrylamide gel electrophoretic patterns of colostrum in
mammalian species during 7 days after parturition by silver staining.
M, standards molecular weight(low marker); lane 1, 1 day; lane
2, 2 day; lane 3, 3 day; lane 4, 4 day; lane 5, 5 day; lane 6, 6 day;
lane 7, 7 day. (A), dairy cattle; (B), hanwoo; (C), pocine; (D), goat.

E2 RS vEleY, HY E%ﬂ‘—} o7 29 FE= o]
AAs] Zasioirk 181 A
(Fig. 1(B)). HEHSAHO]A (Flg 1(B), c-F3&: 9F 70 kDa)
02 gl Eo] vlso] o 22 o] Shg-E|o] QAT it A&
Q1 2o o] Wit 29 5E HojRl= Ag HolEsir. 8%
UHH(Fig. 1(13) d-FE: 66.4 kDa)> 29 27, =Y 3]
A0 LR (Fig. 1(A)F} Zo] B2 kS VEhlA] 2ok
1, T3 7974 ?:"%94 Aok UEpA] ektth IgG heavy
chain (Fig. 1(B), e-F¥- 55 kDa)< B4t 25 %Y Sefo| &
A5] =4oH, 2 T}Z‘; o] ZAsigitt. 11 % 79714 IgG heavy
chain®] gFe A|A35] 7”‘3}9iEKFig 1B)). 1 1gG light
chain (Fig. 1(B), j-5-5)2 CBBYMOIAE W=7} SolsjA] ¥
Ao}, 2P = ‘iﬂEﬂ SOOI UK Fig. 2(B)). 2HMofA
9AH IgG light chaine 29 o] &4 Yela, 2Y9=
k7t Z4AE|0] 1 o]F AA ZAEE=E AL E‘ﬂ—?—ﬁi\:} Fig. l(B)
oA as,- 7V\ﬂ°](f—ﬂu 35 kDa), asi-7HI%1(g-F-& 30 kDa),
B-7HIA(h-F=2: 27 kDa), L2 k-7FAIRA(G-F- 24 kDa)
J‘%—J H3l= "}E}W;‘] okt ok, ﬂ'aﬁ:iﬁa]@lg 1(B),
k-25: 19 kDa)¥} o- T“:}Em"ﬂ Y(Fig. 1(B), I-F5: 14.2 kDa)<
7‘”\«] o} o] Byt A FRE 77| ‘ﬂxﬂ’l FFY Aol
UERLEA] okttt @A) ghe-o Aoj thet A= 5“31'_] o]0}
A] Qhot thE 3] A} o] A A g2 W2 oflth 1
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23t 0] 92 L RO HEA 0T Y4 A9 Aot} L0 FA

o] olgo] gsl7] wEolch, webd Fh9- 2] tig A7 4G
$olx0] S4uat ofje}, ANIG A180) o] Fasich B
=ik

Fig. 1(0%2} Fig. 2(C)= =AY 24 &, 2UHE 797129 %
% chilzlo] ¥slE 717} CBB 9A(Fig. 1-C)1) 2 (Fig. Z(C»
o= Uehd ZAdlolc). Hix]Q] £9F &, 2 ThlE o] glgro] A
5] @Wol] gfEo] o, BEolsiAE HE 3= 2 299
1 glgo] e HoiRicFig. 1(C). 182 395+ whid
o] F245] AAEUY, 70177};‘] A3 A=A Fig. 1(0).
ﬁ‘ﬁaf—iﬁa(ﬁg 1(0), a-F& 160 kDa)2 2% & U7} 2
A5 =2 P%““L}E}LHOJE} T3y 3YRH 7974 W=
2EY A2 A2 A4tk Fig. 1(C)0lA F)“E“ﬂ A(b-F
oF 80 kDa) &9 &, 22U 294 AA5] =2 kS Ve
o}, HYFEET 9 AFel Zo] 32 l‘%ﬂ%ﬁn 3
sttt ‘“/Plz._llii/\]‘ﬂ]o]/\(ﬂg 1(0), c-FE: °F 70 kDa)=
tefo] =o7t 501 E1 ik 2E Hof

A%l 2w} 20 3

Faot. @HLEY(Fig. 1(0), d-FE: 66.4 kDa)2 Eqt A3,
23} 290 E2 S UEUSL 0‘31 3‘?—-_]-‘?1—3 TY7HA| A4S
4%} IgG heavy chain(Fig. 1(C), e-F-5: 55 kDa) FA|
i A% A3} 2YUof| g=Fo] A3 ]%‘:“5&031 3YRE F439]|
ZAst. 1gG light chain(Fig. 1(C), j-F)< Y3} 299
ol A YEglL, 3= oK AEo] 11 °]—r A &
e 01 itk Fig. 1009 a52'7]’/‘ﬂ°](f— 2 35 kDa),
051‘7}/‘1101(% 5 30 kDa), B-7HAIR1I(h-F-&: 27 kDa) a=x
k=71~ = 24 kDa) #5725, _71:%11—} 20]| gFo] <k

7FE3tom, 5°]°ﬂ 7”\5401 TN A= Qi R, g-EEE
Eﬁ‘“/l(ﬁg 1(C), k- 19 kDa)¥} ¢-HELH(Fig. 1(C), I-
F5: 14.2 kDa)& Xqﬁ\——J 219 o] &5t A5 7E 797 d

X1°} o] Aol UehtA] ekotth

=2 2R 2t Eofid A=A QlofA] o] FH|, AdtE
71 §13t a4t AZYARE ool Wi7iA] 27] e
%S 2Esk= AR ltHartmann ef al, 1989; Purup
et al., 2007). WA ZF= 7t Hold A I THH2EA

A9 T4, LS, H 2 oA gid gS Bt o
ﬂ-ﬁ}\:}(Fnorotto et al, 2000) o} ol gt 2 8= AESH 7|
< Yethet, ol 2 ALt FASAETE of e}, H

ﬁei—e—ﬂg E351 Hosky 31'01‘:" ESKoIK(Stelwagen et al,
2009). HAE e e 5= 2ol HivkE B8 ZA Y "=
EEUSZ FEol=t e AR Sln}. webA Aok 25
o T HAIFEETS B DolRl FEHEYe =3t

o]
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(Tuo et al, 1996; Sangild 2003). 25-9] AHE $83k= A
g A B2 A7IEAe] oF 5~7%7F Hokal ofith(Fraser
and Rushen, 1992). 12|11 289] 8 3|5 &4 T L9
2417 B3t A o F7RRITE Leece(1973)= A=Al Qlo]
HAFEETS B FeHIS 7 24~36A 1K & SHEHL
Sttt weEbd e & 2 2U9] 2R= AEIAY] A3t
HAS floto] wfe- FQsict
F1g 1(D)%} Fig. 2(D)= AMFS] B9 &, 2URH 797H49 =
F & 9Hdo #3kE 2 CBB FM(Fig. 1(D)¥} 24 (Fig.
Z(D))_i L}E}ﬂ Zifoltt. AF R0l HAFEE(Fig.
1(D), a-F-& 160 kDa) T2 E5(24, ¢, 181 =)<
ZoA E@f 5 23} o] FAJ5] =2 S UERUA
gotom, 7U7HA| dhero] Wsh=s UehA| ookt SHEHH(Fig.
1(D), b-F-&: 9F 80 kDa)2 &4 3%, 24 =2 =S el
o} 29 BE= ‘c‘ﬂxﬁ] Hasigitt. SEHSAEo|A(Fig. 1(D),
c-F oF 70 kDa)= HEHTT Zo] 25t 215 2 dhgo] =
ot ZO]HH AA5] "H’W‘C A& Hoxglt}y, HLHT(Fig.
1(D), d-¥-& 66.4 kDa) 25t 2|F ot =2 TS e
i, o] & ”\5]01 25 70177}7\] A7t "'ﬂ'%h% 2= Pel=
IgG heavy chain(Fig. 1(D), e-F-&-
Fego] @Ao] o, 29FH :L’ﬂo] ”\5}9&3}. 15 797t
] IgG heavy chain®] Sl A1413] A tHFig. 1(D)) a
2L} g0l A2t 2o IgG light Cham(Flg 1(D), j-F2)2 CBB
Ao A= HHET} SRIEA] Ydoko, MoA= “HE7}9}
AcKFig. 2(D)). SGMof|A] ¥FAH 1gG light chain= 2 3
ol =A YeRil L, 2ol 2t faEo] 1 ol A A
E= 2& BoFlrkFig. 2(D)) Fig. 1(D)Y as;-7HAIR (f-‘:”ﬂ
35 kDa), asi-7HAIRI(g-F-& 30 kDa), B-7HAIQI(h-F-&: 27
kDa)Z g “19}5 ‘/}E}IHX] kTt 2h, B‘Q'E.%Egﬂ
(Fig. 1(D), k-5 19 kDa)¥} o-HELFR(Fig. 1(D), I-F&
14.2 kDa)> éii/] 5} Zo] F4t i, ZYHE 79717 @A
ok e X}O]—E LFERLHA] 229ttt
ARF Z2f= ol vlste] @A, A T2 AT S
o 2 -4 F8 F842 HEAY E’ro]’\x}‘”fﬂr Z& AE
GHEAY =2 s=9 "IFEEUY =2 FFol tkle-
vieux et al, 2002; Hiss et al, 2008). AFkG-= ofAJo}, o}xg]
7}, 14 —«] AIA ofe] UetollA 583 YYAECRE Slrt. Ak
O RAER o8 ZRe R dAT 7tsAo] =2,
g Al 1ol gEEZIE 7 Rt &35 Adsitt
(Selvaggi et al, 2014).

ol 439 MoEREde] AEH ] YA, Fadt Y=



2EU2 IgG, IgA ¥ [gM2E it} Ige=
70~80%2 AAISHATE 2~3 ofjo] F43] A4, /el

A= 1~2%8 HEE A8 1g9] Aol Soig A72to]
A o] of% Bgel A etk AT Bzt et

(Lodinova-Zadnikova et al,, 1987, Stephan er al, 1990). 8-
HEIEZEUS 279 7 Tde] oF 50%E AA|okal, AR
18,300 Da%] ¢ Thiida glom H{ol= AR =t
Kushibiki 5(2001)& o]d] &olAd] p-HEZFZEAS IS4
71 975 Foigt 23, Y F9] HElE(retinol) 5% ¥ EdfE
2Aleto| E(triglyceride)] S=7t =A VERETHAL SHIH OIL
B- BHEIZERC] AT Holli A8 EEE 5ot 7Is=
7H V5= AARBLGITE. o-HEYRNIE 17 TiAo) oF 20~
25%% AAJotal BARFE 14,100 Dal] A AR Qicy, B}
Zol= 8719 SH7IE 7HH, AA| S-SZ%s JAdstaL Qlof &
9] P80l £t -HEYHTIY 7508 = FRMel o
ok TR APA Sl 1 0|99 7|5l Es oI A%
22 JAste] A BT Markus er al, 2005), 9-ut A3
of o3t Es a3 Matsumoto er al, 2001; Ushida er al,
2003), MZAFIAL =22 (Xu et al, 20053, b), WA
(Otani and Fukutani, 1994), "7 tist S4Y9A|(Otani
and Mizumoto, 1998) 5°] it} HLRTS oié [l R3Te)
oF 5~10%5 A5kl 9loH, _,_Z}%_ 66 263D =5
Ao (glutathione) T4Jol] W9l /\] (cysteme)g ZH3}
Al ehgoka ok FHYRNY 7s g %}%}Q%D] Hxlo] 9l
HBosselaers er al, 1994). FEH AL EX=F oF 80,000 Da2
grhidR qlow, 2749 Folat Agsl= Aol 7hsditt 7ls
og2= Putatg, Pupo|HAZE, FARIEE, HYREZE, &
¢ Z8-50] LA UtkShimazaki, 2000). FEFHAHo]A=
4 Ao oF 0.25~0.5% Rk A3, EARF oF 82,000
DalE E& hfole geiiidz Qltt FEHSAgo|AE Fit
Sfpaot A QAJOR|o]E(SCN-)ZHE 5| ZAof4to] 2(OSCN-)
< Ad3th OSCN-2 183449 92 yjsio] atate-2
Uetl= A0 A glom(Reiter, 1985), THF/dtol th
A= OSCN-2 SCN-2.2 w3l 2-8-2 7k 1 9)7] wjEof
rH o 2= AAAES YEHT L A AtKCarlsson et
al, 1983). 25 5o =] e olaAAY FE= 30~
3,000 pg/mL HEE Ei1, LFol= 1/3,000 =2 THE o]
Ut 2ol ARl Alet] A|lHFA 2] N-op~ D Feelita} N-
0}’\1@%—3’—5—/\}” Ato]9] B-1,4 AR 7IEdlistal, A=
EFE = Aol Yol THITFE A IES9EE Alx

o=E Tw A
= T

uo] 9jato2 goj 7] uhie] eolante) BEo

=

2 ehiR] oAt SEseinte] Asavel ofs) Agans
Ehich. o] § Soli Holel @4t ohjel Aol Ba
3 QlAr5o] wol BgEo] Stk B3] 20l Faaurt Hel
B 2 AP 20| wol o] 9] vl % el
o ofal Ap7lolA] WiEA] Folrt Wasic

(@]
it

(o] 5
=

B, b9, SR, 23 Atere] é% % ol Wislg xR
B 7970 2ARIAG A9 245 AR 2, o, 222
Alge] 2froll A g2 EET, %}Euﬂﬂ ZERLA|go]A, &
&R TeG heavy chain, Z12]1 IgG light chaine &% 3,
2 ggo] FAS] &9k, 2UARE F23] Fadhe Ae qu
FAe 21T ap-7HIRL aa-7HIRL B-7HAIRL k-7hHIRl
Qili%a 4 o-FEYRI2 Bt A5 RE 7971 oaxao}
49| Aol HehtA] ¢

IO}, Sh, ) 299) A9t e
ol 2k 7, 29ne] 2074 e

e EA.
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