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Obtained from the Colostrum of Hanwoo and Holstein Cattle
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ABSTRACT

The purpose of this study is to demonstrate antimicrobial activities of the lactoferrin and its peptic
hydrolysates obtained from the colostrums of Hanwoo(Korean native cattle) and Holstein cattle. In the
measurement of antimicrobial activity to E. coli 0111 and other microorganisms, bovine lactoferrin
showed a higher antimicrobial activity than that of Hanwoo cow's lactoferrin . The minimal inhibitory
concentration (MIC) of lactoferrin against E. coli 0111 was exhibited 1.5 mg/ml(Holstein) and 2.75 mg/ml
(Hanwoo). The same result was also observed between bovine lactoferrin hydrolysate (0.12 mg/ml) and
Hanwoo cow's lactoferrin hydrolysate (0.25 mg/ml). In addition of lysozyme, antimicrobial activity of
lactoferrin was increased.

(Key words : Lactoferrin, Hanwoo, Colostrum, Antimicrobial activity)

I. M g ol zhg, frol el e HETS 3128,
myelopoiesis®] FH2H-8, ATHHEo] FHALE,
ul

Lactoferrin(Lf)& -l =Aal= A3 7]
o 7 AEE T shUEA 2R T 5
o] Ytk transferrin
familyol]l &3l @A Fof ¢ FH=E 4 4
H, == Fol 5o dow, 4, mucousel A
F-H]E) 3L neutrophil2] secondary granulesol] A =
E-r]Fch(Aisen} Listowsky, 1980; Brock, 1985;
Rose ‘&, 1986).

A AR 7sozZAE vAE Td ug

3] @ol o] AL

lymphocytes®] “d°d-=%12-8-3} macrophage
granulocyte, neutrophil, leukocyte®] =72 #-&-
theket Aje]EagAbgoel #olstal lrk(Arnold
5, 1977; NemetZ} Simonovits, 1985; Broxemeyer
5, 1980; Mansson 5, 1990; Bullen¥} Amstrong,
1979).

olelgt Ael#l e FolA Lf A
ol Agete] gt AgS vERd B ol
2} Gram /33t e €% % lipopolysaccharide

ojrt Y

SER

Corresponding author :

Soo-Won Lee, Faculty of Life Science and Technology, Sungkyunkwan University, 300

Chunchun-dong, Suwon, 440-746, Korea.
Tel : 82-31-290-7805, Fax: 82-31-290-7815, E-mail : leesw@skku.ac.kr

— 595 —



Yang and Lee ;

o,

5 FEAA 9] RS St AY, Lfol
lysozymex} A Mlts SHAA T4S o
b= Zox defA AthSuzuki, 1989). &
o= Lfe] EsEERE oS 2E
tES YERNE= antimicrobial peptideS 3t7]
93 A7F W= Qo) Tomita S5(1991) 3
Bellamy 5-(1992)< bovine lactoferrinS- pepsin.o
2 7teEslske] A4 amino acid 7171 2571
2 o]Fojzl Hx}gk 3126 Da] &+tA domain<!
lactoferricine A9tk 0] 712 hovine lactoferrin
o] thdwtoll tigk HA AalEE(MIC)7H 2,000
pg/miQlE] WSk lactoferricine 6 pg/mlZA] <F
3008 o) ek FrAhe-S Rarsielch mgh
Van der Kraan 5(2004)% #4 Lf S ZHE
lactoferricin®} 5-A}3+ lactoferrampin®] 2= S+
peptide S H.3138}%] T,

oo

e 2

3

hud

o,
il
filo

o
fr

I of
0,
[o
B ook

Ho m
2

ety

N

)

3

> I

o
Ll
R
o
o>
el
il
N
N
2

=
7Iet HE B, URa

B8 AR

it
N
)
2
o2
olN
2
ok
=
ke
o
)

e oox
rL

2
of

o

fr

Hl

=

=2

>

k1

i

oo

e

ol

=

¥ ox,
X

oltt,
gy FuydME = HEdelE B

oL A% 59
N
pu

S} Folgta st ete ¢

42 BANA Holsteinz} x}o]7} gtk
= Hil(lLee %, 1998)% - wj Ao} 39
oA wH|E = Lf = Zol7t e Ao

A 2polE Holx gy

of oA ot AfolE
HolE=X9} pepsine. & 7l lactoferrin
7Hed el W wAEd digh ASA

£3kg Austnd A

Antimicrobial Activities of Hanwoo Cow's Lactoferrin

o.ME & 4

It

1. Lactoferrine| 22| 3 XA

Lactoferrin Aol ARE-3F §h-9- AR AT
ATa YA AGFNA A & 2HE
Abgerlal, 24 lactoferrin AAE 9laAE=
A7) it B A 2fFE Aol A}
&3l

50

-9k Aao) BARE 5 AAANA f
S d& 5, Dionysius 5(1991)2] HHE
gJ 3l batch extraction, CM-Sephadex C-50
ion exchange chromatography, Sephadex G-150

B o

gel filtration chromatography, heparin agarose
affinity chromatography(Chen %, 1991)& ©]
23} lactoferrine A A3 2 9AE=R
o - gAE LS SDS-PAGEE 2 A] &)<
AAE 9 ARe Z3 F A A

3ol
2. Lactoferrin Zt&28l 2| A=

Tomita 5-(1991)2] Wl e} 5% lactoferrin
S pH 3022 Z7A3 T pepsin(10 units/mg,
sigma, USA)S 3% F7Fste] 37CelA 4AI7E
ZhEaliatoith. 80Tl 15%3F A E stk

pepsing E&A43} A7), pHE 72 2% &
15,000 x goll A 30 B3+ YRS 1 AT

NS FAAZE ] AEE AREE

3. Minimal inhibitory concentration(MIC) &
=

A2+ E. coli O111, Staphylococcus aureus
ATCC25923, Salmonella typhimurium ATCC13311,
Candida tropicalis KCTC72215 A&+
TR A L ol ARESEiTE MIC =
12 Woods®} Washington(1995)2] microdilution
WS ARESEITE WA A5 nutrient
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(TEM) (H-800:

transmission electron microscopy
Hitachi, Japan)o. 2 ¥+2-35}9it)
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Yang and Lee
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4. Lysozyme2| A7} &3}
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Lactoferrin®} lysozyme2 7Hzte] w2 nl|%k E¥s]
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SR st mlEtHA AlET] FAS # elle 2E F Al s 1A
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ztel7h e ez gl HItHYang s,
5. Transmission electron microscopy 2005). o7l zpo]7} Lf AFA7F 7HA1= &t el
ojuf gl xfo]7t Ue=A| Lolrr] 9Jste] 74zte]
Lf¥} 7heiall =S o]&ate] Adsiaith
Aot g9 2 3 a2 TEEEEES
TR HURsle] E coli 0111,
Salmonella  typhimurium,

wj Aol Zzke]
Staphylococcus — aureus,
Candida tropicalis 2] “3 A= HA
A8l FE(MIC)E SA3F3ITHTable 1).

E. coli O111 o digk A% A3, MICT}F 2
2 Lf2 150 mg/ml, $+$- Lf 2.75mg/ml, A

Lf 7Frial &S 0.12 mg/ml, -5 Lf 7HeE3)
Airrt g9 LfY

2O
o}E =

1% peptone Hi=|ell Candida tropicalis KCTC7221
10° cfuml 502 &8t LFS 5mg/ml,

FrEslEe 1mgmle] 22 H7iste] 4
= 7

7
st 37l mFsiaith vl
buffer(pH 6.8)= A&t ol 1% agaroll 4]

23] ¥ Karnnovsky's a2 el aERE ok A%
SR

Lf

Al

AEElste] #AE 34ekal 10mM phosphate
Ao MIC7} 28] ZH7be] T =o o= e

2 0.25mg/ml=
Wik Tomita 5(1991)3 Bellamy 5-(1992)<]
Rao] ol 24 Lfe] MICE 2mg/ml A=

washing buffer(50 mM cacodylate
qon, Ax Lf 7HEdlE 0.1mg/ml A%
Az o5

Ko
=

AlZIT} oA

buffer, pH 7.2)2 A|Z3}aL 1% 0sO, bufferell 34]

7F AAAZ) 3 washing buffer® 412k 05%
3133tk 50, 75, 90, 95,

uranyl acetateel] 4] overnight
100% F%9] ethanolZ E5A17]3L  propylene
oxideol] 1A1ZF 2] ¥ epon¥} propylene oxide
o AHeate] FA7F A= Qo] T3]
M E7] A2ld T epon FAE embeddingr]  #}il Husiglow Eo A% 9
AFAe} v MIC 58 HAFIATh
Staphylococcus aureus®l] thst 29} 3H¢- Lfo]

7] diamond knife= ultrathin sectiond}>] uranyl
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Table 1. Inhibitory sensitivity of lactoferrin and lactoferrin peptic hydrolysates to microorganism

MIC(mg/ml)
E. coli 0111 S. aureus S. typhimurium C. tropicalis

B-Lf 1.50 >50 0.30 175
H-Lf 2.75 >50 18.0 2.50
B-Lf-hydrolysate 0.12 0.70 0.40 0.40
H-Lf-hydrolysate 0.25 1.80 1.60 0.65
Aall= 50 mg/ml SE=7HA] o] S oAlet o= yErEth
A Eahodvk. e} lactoferrin 7R &9
Staphylococcus aureusell ek Halls%= =4 Z 2. Lactoferrine| &hm&tMofl Cf st lysozyme
7, Ax Lf 7FeEslEe] 0.7 mg/ml, -9 Lf X715 0}
7t Eo] 1.8 mgimlE 2 A7 dH-rh 2
uj o]’ dateo]l A YERRTE Salmonella LysozymeE 37}1S w E. coli O1119] &+
typhimuriumel] gk A9~ Lfe] Aslie= 58] 2 ol wX= &3E Table 20 JERAATH

2 Lfell A MIC7F 0.3 mgiml &2 Eo] % el &)
58S Ho] F2Qa, Candida tropicalisoll A %=
- Lf Bk 2 Lfe) As) &t o =9k
B ZheEsEo] Lf Brh gerdo]
o

P

o =

Lysozyme> Xf ol °F 039 mg/ml A= ghf-
ol Jed 1 AR S 7 9l
(Gurr, 1981), Lf¥} lysozymes 7Hz} @502 A
2815S vl E. coli 01119 w3 MICE 24
Lf= 1L5mg/ml, 3+~ Lf= 2.75 mg/ml, lysozyme-
025 mg/ml=Z YeERgth Lfd lysozymes =
b W Bu gerEs HolX

FEdA 7 2AS = A0S A, dd

A ge)

e vehtbA agd FudS dehisien

oY= YT o
Lo

Table 2. Minimal inhibitory concentration of Hanwoo cow's and bovine lactoferrin with lysozyme

on E. coli 0111

Lysozyme B-Lf(mg/ml) K-Lf(mg/ml)

(ng/ml) conrol e 09 12 15 10 15 20 25
0 — - - + — — - -

40 - - - + - - - -

80 — — + + — — — +

120 - - + . _ - . N
160 — + + + — + + +
200 - + . ; - . . N

— : no antimicrobial effect.
+ : antimicrobial effect.
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o] A Ellison 5(1991)¢] As} AA = 4
o

S BYlth oyt A= lysozymeo] -
T L 37 #gete] FuaaEs AsA
71 AeZ, 1 Udo] lysozymeell 2]&}od]

g Alzde] Lfe] sty witolghe

®a7b QJvHSuzuki, 1989). &9 Lfa 24 Lf
of lysozymes FH7bste] vl A3t Az
Z Lol lysozymeS H71sE Zlo] - Lfol
A7be A Boh darEs o
= UERsT

77 Al

=S 1mg/mle %Ei Candida tropicalis
KCTC7221E 10° cfuml 502 HE3l 44
7 52k 37 ¢l viFeE - 1113-4 Gefol] o
W3S F==%] Transmission electron microscopy
(TEM)Z #z5FATHFig. 1).

FAZF dixTe addA B RAAF o
& W3t glo] B AHE FAskIT 2
i L L ThEdsles AR AT
Aol wiAIzre] Aol whe Al EE 2 A
24 wro] B =il AlEule] 9l cytoplasmic

EAEo] §uEolA wrog FtEo] v
As HoFedl o]z Bellamy 5(1993,

1994)2] A& A lactoferricin BE yeast2} fungi
of Aegs w, & AP A} v &
e BAFAT e Z42ke] Lfd Lf 7

. Electron micrographs of Candida tropicalis showing morphological changes induced by

lactoferrins and lactoferrin hydrolysates. Cells were cultured in 1% peptone broth at 37°C
for 4 hrs. A; non treatment, B; 1% peptone broth supplemented with 5 mg/ml bovine lactoferrin,
C; 1% peptone broth supplemented with 5mg/ml Hanwoo cow's lactoferrin, D; 1% peptone
broth supplemented with 1mg/ml peptic bovine lactoferrin hydrolysate, E; 1% peptone broth
supplemented with 1mg/ml peptic Hanwoo cow's lactoferrin hydrolysate.
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Fig. 2. Reverse-phase HPLC profile of the lactoferrin hydrolysates.
Arrow indicates the position of the active peptide recovered for sequence analysis.
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