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Bovine Colostrum
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Abstract

This study examined changes in the components of dairy cow colostrum 1-5 days post delivery and
between 1-5 days post-delivery, the contents of major proteins were largest on the first day, but declined
gradually over time. Immunoglobulin, lactoferrin, bovine serum albumin, and lactoperoxidase exhibited
the highest concentrations one day post-delivery. However, these levels decresed significantly on the
second day and remained at a low level on the third. An examination of daily changes in colostrum
composition in dairy cows after delivery, according to parity, could not detect changes in the levels of
most proteins.
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ME
FHmilk}E BHlohs A FEEsE2 24, & 281 4ol Slon, fiRg Ql7to] -85t qlth
E3] foke 259 th&o=A gol o8l glow, AL88nt ofu} ZedHto], 417RPE L AAldgo
L 583k 9T 5k JAckMohanty er al, 2016). -5 D2 74| (casein)@} Fold A (whey
protein)@ HEHL} 7HHQL -8 ThlA 9] 75~85%% XFA|SlAL, @-casein, f-casein ¥ x-casein®&
A=) Utk 3HH, whey proteine i THIRS] 15~25%F XFAJoka!, f-lactoglobulin, e-lactalbumin,
bovine serum albumin, immunoglobulin, lactoferrin 522 FA%Eo] At Mohanty et al, 2016).
1 RS 2L B9 2 HRT7H AR HEo] Bl ol2fdt AR 249 Hekes BlRY] 27
o @At B9t 259 {5 Zf{colostrum)e}il skt Zfolle Tl F A gefo] AT
3| =HParrish et a/, 1950). 9= &9t & 3 5ot AN Zo|A EH)EcKPiot er al, 2004). 2=
=7t Ao, Hert 2 PAS HT Qv 2= d, gdlE, A, HE 2 vjdj>o] FE%
JFA 2 LA} QUeKElfstrand er al, 2002; Uruakpa et al, 2002; Piot et al, 2004). T+ FgEo]
THG 8 opa}, ZF glojd Aj7lofA A o] " ast IR}, FeEY U HIEA 59 e
ZAEo] Wo] skqE o] QltiPouliot and Gauthier, 2006). Uruakpa 5(2002) 59 9t Zf+= 58
5 AAR1A transforming growth factor b(TGF-b)@} insulin-like growth factors 1 and 2(IGF-1,
IGF-2)9] A Argolekal A&sigict.
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7t "ot SokAl= 279] ol Aol ofet ~5HAL F50] A
9J&s1al QItLogan and Pearson, 1978; Lomba et al, 1978).
Ar 24 WYSFEEA([gO)0] 57, 1 olf= AF HIES
HEEEE52 2713} go} Alojof] Eto] 212 o] QA 97| who]
[gG= HiWhS B4 HjolollAl AZ=A] g=thWallach, 1974). ™
Lo EL 2R/ AFot] BolA 1gGE E8ltHPakkanen
and Aalto, 1997). HEE2EAL 559 HIZE Fold= 7
8% RO E Ho] 9lon, 119 V5o g MY 3ol tisto]
DS 2= FAEA AY olF FEY AT AES dovl=
A& HARIHButler, 1979). WA 2R+ A50l oA FEEY
B, 795 Wolsks WA Fof, 181 9 HiAl 5 =i
2 293 71%5S 7K UeKSuzuki er al, 1977).
A7 Aa 259 Ate BHEHEEY FHMasson and
Heremans, 1971), &84 &4 (Erdei et al, 1994; Korhonen
et al,, 1995; Naidu and Arnold, 1994) ¥ Skt &1 a7
(Aparna and Salimath, 1999; Tacket et a/. 1992) & |z =HHE|
2o} A% (Aparna and Salimath, 1999)°] &3t -=0] E1LEQL
o} olg}t o] A= AdRET B2 494 715E 7HL gl
53] YR EY 4 HEHY 53k 22 W gEo] o T
=o] 7| whzoll, A59] W75 fAsH] fleiile 25 J947t
E7HAR St 279 AT E2Al B4 529 dF, AR &
Z, 4lo] 911 Axga} 22 Tkt IRl QJsfia] HisktKTsioulpas
et al, 2007). ZL2ut Aa Akjo] ofgt 2[-9] AJEslo] gt ot
=2 vH[EE Aot webA B ks Z2A9] Akl o3 25t
%, 597 9] T Wl SDS-PAGE(sodium dodecyl sulfate
polyacrylamide gel electrophoresis)ol] 2Jaj4 ZAFSISALT.

= A A

1. M=

248310 O A 29 QM A QI 8%

A8 T T+ 10

PEREES]

¥ 597k ohY B} - 20Ce] BstEA Alglel] Ag3teict

2. A<

71950 AR8= 30% acrylamide, Coomassie Brilliant Blue(CBB)
R-250, 281l Urea:= TNT Research. Co., LTD.(Jeonju, Korea)2]
& ARSI Tris, Sodium dodecyl sulfate(SDS), Ammonium
persulfate(APS), Tetramethylethylenediamine(TEMED), Glycine,
123 Sodium chloridex Amresco(Ohio, USA)] A& AR&51
t}. 2-Mercaptoethanol, Bromophenol Blue(BPB)= Sigma(MO, USA)
9] AL ARRSIH oW, Glycerol, Acetic acid, 12|21 Methanol<
Daejung Chemicals & Metals Co., LTD(Korea)?] A< ARSI
t}. Triton X-1002 Yakuri Pure Chemicals Co., LTD(Japan)&

194 | J. Milk Sci. Biotechnol. 2016;34(3):193-198

rok
re
4>
oN
1o
oz

ARgSI. HEHYES 2t flogsRE FYsitZama,
Japan). -8 7M1 Calbiochem(CA, USA)L 25 €] 510 A}
Botglct. EHRT 7S H719EY] markerhs BERE HE
cids o5ttt

.l

w
rx

7| %S(SDS-PAGE)

foll oJgt A4 2R Eot & 1Y 5U7A] 9] Teld wish
{17] 18] SDS-PAGES Al35iet. 2 4kxfo] 28] &H]d
T & (oA 5U7AY FHA 285 Fad Milli Q waterZ2
1/10 314319tk 343t sampleS2 1xSample buffer®t 1:19]
vl &2 Zesiyth. E5HE sampleS2 100ToA 587 EAgst
T A7195E Aottt SDS-PAGE= 10% polyacrylamide gels
2 Laemmli(1970)9] ¥l whe} =3¥st3ict. ME2 7t welld 20
I 34519t} 31, Maker+= high marker(CA, Bio-Rad)& At
23199ty 9%50] B4 gel2 Coomassie brilliant blue(CBB)
R-2500% HA54T.

oy
=S

dr
:

2 A AP A9 Bt A9 RE 5UTIR] 9 2780 gt
IS ZARBIICE Table 12 H1H FQ Loy} Bileks
et 922 E8S SDS-PAGEAE heavy chain¥} light
chain®2 E&]=E o] ERI=tHAnema, 2009). o]=gt Ea&
A719% MEAE] % 2-mercaptoethanol®] 2Jaf AtHe Ao Af
T Fig 13} 2= 47 2a 24R4), 24KB), 34HO), 44KD)T
54KE), 64KE), 7AKG), 1= 8AKH) Z79] 5%t A71Y5= &3t
o HslE vehd Adtolct. B9 T A2 Q1 Tl Seko] W
32 B, 2% tjR0] thiigo] Wol ghfElof ittt Alzte] A]
I8 JH dAske AL HoFa Qltt. Eo] W 7y oito]
IR0l Y= HIIZEDT FEH T Hil= IAS AXE B
ot WS ZET@F D)2 EARF 160 kDaoZ B4t & 2
AR RS HE AL gloY, 294 El= E F Hl odeE &
As] Fraston, 3YAREE FA] ik AE Bt
(Figs. 1 and 2). B129] IgG heavy chain(OF8)2 55 kDa® HY
Z2EHF} go] AgEojAct. g, IgG light chain A oF
24 kDa A%kl By Eo] QltHAnema, 2009). WebA & A7}
of 4oJA] 1gG light chain e-casein¥} f-casein HIEL} HAA
U= AoF AlZHLE Butler(1983)0] 2lotd = SoA|9] AA
g S8 YoliAle oIBFAR Q= [gGE 85% ol okl 3
o B8tk 181 Brandon 5(1971)2 HIF2ET| of
HE [gGoE B0 &, 190z ol&Y] s=7t A7} 5, o]
ZAET Huskint 3t Maki 5(1971)= HYZ2EHL Bt

Aol 75%2 AASL YA, 1L F 35 gaste] BRI



Table 1. Compared with the reported molecular masses for the major milk proteins

Reported molecular mass (kDa)

Protein

@s1-casein 30+3" 23.6
@s-casein 35+6" 25.2Y
B-casein 27+4" 249
Kk-casein 244" 194
Immunoglobulin G ~1619

IgG heavy chain 575" 562

IgG light chain 24+3" ~2539)8)
Lactoferrin 896" 76.19
Bovine serum albumin 695" 66.4Y
e-Lactalbumin 1339 142999
B-Lactoglobulin 19429 18.49

~55% 524 50~7099
22.49
8099

66.379

18.3%9

Y Anema, 2009, ? Aoki et al., 1995,
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Fig. 1. Acrylamide gel electrophoretic patterns of colostrum in dairy
cows during 5 days parturiton by parity. M, standards molecular
weight(high marker); lane 1, 1 day; lane 2, 2 day; lane 3, 3 day;
lane 4, 4 day; lane 5, 5 day; lane C, casein; lane L, lactoferrin. (A),
first parity; (B), second parity; (C), third parity; (D), forth parity. @,
immunoglobulin; *, lactoferrin; A, lactoperoxidase; M, bovine serum
albumin; O, IgG heavy chain; @-CN, a-casein; 8-CN, S-casein; x
-CN, g-casein.
£ o 10%8 Yehdirhar sigick. Wb olse] Ak pejse) o
e At
SEI(CFRE)S A2 EUT} A 7t Hold 4
o Zo3 L Sh FehU LeiA ok SRS el
s ORE GRS, FUIAE, PloIAAAE, PYUS, 1ol

Xgofo] Zhajolut

% Xu et al., 2006, ¥ Farrell et al., 2004, ¥ Eigel et al., 1984,

® Brew et al., 1970.
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Fig. 2. Acrylamide gel electrophoretic patterns of colostrum in dairy
cows during 5 days parturiton by parity. M, standards molecular
weight(high marker); lane 1, 1 day; lane 2, 2 day; lane 3, 3 day;
lane 4, 4 day; lane 5, 5 day; lane C, casein; lane L, lactoferrin. (E),
fifth parity; (F), sixth parity; (G), seventh parity; (H), eighth parity. @,
immunoglobulin; *, lactoferrin; A, lactoperoxidase; M, bovine serum
albumin; O, IgG heavy chain; ¢-CN, a-casein; 8-CN, p-casein; x
-CN, g-casein.
HH2H2E Fo] YA AUrKShimazaki, 2000). £3] HEFHH
Table 10141 B lo} o], 20| wfehs 2Aj Zjo]7} gol
£, ojgfat Wsks A% o] 2710t s} Q= Ao A
2H FEH™S B & 80 kDaZ, B4t A Fol= A5 =2
RS UERQITE 18jar BeE F 2971 9t AEgloH, o

J. Milk Sci. Biotechnol. 2016;34(3):193-198 | 195



Dyr

S5YRA7A] FA) = AcKFigs. 1 and 2).

FUET (W) 583719] opn|iAto 2 S Eo] 9o, EAt
% 9F 66.4 kDaZ2 UthFarrell et al, 2004). EHLHIL 9T,
Edo] 94|, FAastaT}, 81 HYRE7|s o] LA Uk
(Madureira et al,, 2007; Edwards and Jameson, 2014). & 9+
ATt 24 49 @FLHETL2 Bt § 2ol o] B2 £F0
2 EAptgion), 25t 3 2940 deke] AE, 1 % 5U7HA|
= gFo] AT AL HoFQlrkFigs. 1 and 2).
B-Lactoglobulin®} e-lactalbumin®] #4152 242+ 9F 18.3 kDa
9} 14.2 kDag WERI JtHTable 1). e-Lactalbumine 12378
9] ofm| iAo & F/gE ] Sk YA 7soE2E A9 o, A4
o9 oo, 5] /el thet HEARA F83F AT T
tHde Wit, 1998; Madureira et a/, 2007). $HH, B-lactoglobulin
2 162749] ofm|iAto g Ao Qltt. f-Lactoglobulin®] 437
A 710 me FA0IA JATALY] 24, AAote] 519 A, 1
2|31 retinol, palmitate, fatty acids, vitamin D&} cholesterol®]
Ao PoJsh= Ao 7 HE o] QItiMadureira et 4/, 2007). &
HollA] olF D] Wit W BAer RN tE gudE
I HAQJo] oA FEEIA = FolithFigs. 1 and 2). ©HEFA
olE o] Wk HWEO] 71 ¢t a4d.

718t 64 AE 02 lactoperoxidase(AF-E)= EA1=F 70 kDaZAl
6127119 op]ieAl 72 /d=o] QUtKEigel er al, 1984). ¥&%l
715082 A8} Aol BaElo] it Zapico er al,
1995). Fig. 13} 20]4] E&= Hie} o] lactoperoxidase: &3t
o] Wgke I 4 glod, o9 e 559 F(de Wit
and van Hooydonk, 1996), €53} Bl-557](Zapico et al., 1991),
Ad(Dabur er al, 1996), 121l AF&o] £/4J(Thomas, 1981)°f]
2t H3ksittal ofic

SHH, @q-casein(23.6 kDa), aq-casein(25.3 kDa), B-casein
(24.1 kDa), 181 k-casein(19 kDa)}2 E7t 2% $l5fo] o7t =
o, AR Ao mE #dke §4% fXE UEA gttt
(Figs. 1 and 2). o5 @A 4] IgG light chain¥} o2 GHAE
o] A4 Qlo] Bgt TFe| Mgk 1A At Hasith £ A
TolA RARRE 8ARAIA] A 29| 7 ARRjo] o3t 20 whA]
9] P BlwEARE Adl, 2URE 5U7HA| 7 Tl Si=ko) Wit
£ Hol3A] IthFigs. 1 and 2). Kyuma 5{(1986) 59| Ig
S 7Hel w2t S7tekal, E3] oF 4A7HA] @As| STt B
shlet. e dgol oA E [g9] s AP S8t 10
g o9 19 AN FABAAY 7|58 Aok Tt
slgicth uehd HYS dosliy Qs AYZeEd dEhY 5
o] 4kxtol| oJsf #ighr} glrk= 929 Axfel dAstal ik
EFEE9 FE0] 29t & Wdlele AL odRE & dEA o
o} Kume®} Tanabe(1992)= 249 Eat & 547F 254829 ¥

el —[O]l

~

o Kok
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F& 2ABIGILY, B15, T, ekl A % -carotenc®] THL

¢Itol] oJshd, A= oI A% A AMAECE FoHHLE &
7 s= 7 A EES 26l 9
o1 Haskglch o]2jdt AREES SolR| 9 g UEg

711, et A9le vES] Aol tisl HolE she s &
o Soich g 279 g2 iR WY EEE A (immuno-
globulin), FEHH(lactoferrin), ZHo]aAA(lysozyme), TEHS
Alglo]A(lactoperoxidase) 5-9] A0l 2lgt Aolgkal st Foley
and Otterby, 1978; Reiter, 1978; Besser and Gay, 1994; Donovan
and Odle, 1994; Schams, 1994). 4%} HA]9] &2 HATH O
2 5] AR gojuba, 2t E9bE o™ Aj7]9] Hlely A/ At
9] oo g= §84 Sl W4lo] Easith 2{9 {5 o8t
WS BH o= gt Hilo] o R E /= 38ET itk /2
FE IAE FASsk= Aol sl FEd/e] FA6HA BEE7] de
of 7t glol\t A59] WY 9 11 & WY 5 o] st
of thre] A7 A= k. Bro 51982} £okA]9] 247 F
AR Hat A% 8. 7ARoTAL S191 0, 27-9] Fof Wil EAI7}
Ackar ABztsiedet. of7loflA Baks7tol QlolAl Zt Bjofd Sokx|7t
Z9] F0f| gf| Hojdl Ao T3t I} FolA B3] 277
of AZkE ARSI oA BF y-IFEEY Bk, @ U 2Re
IgG, IgM, IgA &% 9 A% 17]L71e] MApgE&te] BAl ] st
o AFE Soirt. 1L A, R0 AR AA IS foAQl
A} AT Bsioint. 8% 2281, IgG, IgM, IgA 5%}
AARY Alolo] 2% y-22Ed, IgG, 1gM 59 2RF0ARE Al
of| Z¥zZ: A AI7F lokar opodth. E3L SofA|9] B Ig BeE &
9 Ig sEETHE Zf50] Al7tell 3A S w=rtal sl o]
39| AAZHE FopA|7t AR Q3 1wkl o|PYAE &
7] sk E S 1AIRE ool 2R/-E FoiT F7F lHaL siSit
wEba] 7t Hjold FolRl= AARE Ao g Aol gt Wol7lsol
Hgw]o] gl ghoug Hnt 5oz HIHA JEES
Sl Sl 2R/ WHEA] gojsks Zlo] B85t 17
FOo=E FAE= ZRo] thsto] FolA] Fof o]Qjof SJokE Ei= 7|
HEARA o8k A7l HE RS
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HolFdnt ‘?i‘ﬂ—é‘i 4e vt
Aot 2d F7E & :
B HEHE E9F 5 i%loﬂ% ?17%1 T
JEu 29 HeER
Ft 11 9], 2 lﬁoﬂ/ﬁ 0431 7}11 S Sl Aow &
A o, o SollMe 11 F8790] W2 ﬂ_E Hug gL
22 29 5 o= gEo] B2 FEolloL, 247 9ol 3

23] ZaFQl 1 %, 3URE 57 1 gl FLsH A
AL HojFolnt. o, ZF AbE 2 & 49 A 2fol ©
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