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ABSTRACT

Protein function of ovotransferrin with various pH and temperature, and its antimicrobial characteristics
were determined. Foaming ability of ovotransferrin was high in alkali condition (pH 11), then diminished
as time follows. In acidic condition (pH 3.0), very little amount of foam was produced and disappeared
promptly in 30 min. However, neutral condition (pH 7.0) was revealed as the best area for foam
production and foam stability of ovotransferrin. Temperature effect on foam stability of ovotransferrin
showed that the highest foam was produced at 60°C. Ovotransferrin was shown weak antimicrobial activity
against E. Coli, S .typhi, P. aerug and Candida albicans at dose of 12.5 mg/ml and 25 mg/ml. Anti-microbial
effect of ovotransferrin with either lysozyme or albumine on pathogenic bacteria and fungi shows that the
most effective dose was 25 mg/ml, especially on S. #yphi and C. albicans.
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A Al serum transferring, =4, -5l
A HZE WAE lactoferrin, AA, Wifo A9
ovotransferrin, YA, ©Hd melanoma A|XEo| A

7138 melanotransferrin®] A THMizutani 5, 2004).

o] % ovotransferrine &3] EdHwlolgla
Boled damde) 12.6%5 AAE Hol
AE A AR A o] 777 kDa
of sjgslar SHAHPNS 6.19]thBrock, 1985).
ool o dAlE B2 e RENANY
& 6867°] ofHliAat 27IE JRAAL lom,
1571¢] o]=s} A 470°] mannose$} 871
N-acetylglucosamin® 2 A ¥ 371  glycan
AbeR ko]l vk (Y 2, 1999; Doist
Kitabatake, 1997). ©] ovotransferrin 5% 2 [ Fe
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(I, Cu (1), Al(D)] = vig- st 2gst
3L AE=T|(Corda 5, 1983) ©]# 3t Ovotransferrin
o] Azl gk F2 33 wiiel PAE
o] Aol Had JIPEA A Ao

[e] LA
AAstER Aol JFEfe deA el
do] =y F=
1

o

AAE 7] wite] o] gl
)=o) Al 71dgtkal S A
(Baker 5, 1987; Kurokawa &, 1995). %3t
ofe] FA4 el oiFk AmEIE Hiwa
A THCorda 5, 1983).

SHAITE o]Elgl et Ml FHeF 270l
we} 7 g3 vEd H 2 A Al A
ovotransferrin AFH|HU= A2 ovotransferrins:
7hE EAIA AR el =] atEe] &
o= A3 Baw A Uvh Ibrahim 5(2000)
ovotransferring 2A17F &<t ¢t bl E A

1 3 peptides 8IS W 92709 ofw|w
AHE 7 Aol 9.9 kDaol AL Eﬂﬂo] pH
8.8431 Fol= FEfo|=r} %t Pt
Aot Bsieh |zl WekolmE Notermina
lobed] HA3Z HAE X3} cysteine©| T
gyEo] Qi 2£%9] defensint T+F7F w9
AR E40]7] Wil ovotransferrin T <]
s ol AzEe] 8 ARolen @ 5 3l
UKGaribaldi 5, 1960).
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Anti-microbial and Protein Characteristics of Ovotransferrin

-1 H
Hggk AdS 2kar QltiMatsudomi 5, 2002).
AT Ag dPEr|E fEete A F=
A 249 ovomucoid (OM; Gal d 1)9}
ovalbumin(OA; Gal d 2)°] & d#HEAo=
deA o ARk i F oF 65% oS At
A JTHF 5, 2004). I AT 12%=
ZFABFIL Q= ovotransferrin®] LHZ7|HoZ
o] EAL(OT; Gal d 3) KL% o](Langeland$}
Harbitz, 1983) ©] F-iol tfst A7+ &9 ¢
Z18)o] wojof 3 Ao= WL o]ZA ovo-
transferrins W o] & WHA2 o] 599
= g ooz B8l ar 283 ovotransferrin
o] guld S thgk s A=A =
3] mefslt), ol B A= EHH ovot-
ransferrin®] 2] 3F A=A 0] T %Hé &

o] IAAEE AlFolAl FHE Al

T4t ’étﬂ’qoﬂ’ﬂ ek s
ot s
32 FRTE 7?‘& % mixers ©]-8
sto] ALo g kel wwke] £k e
N2 sonicator chamberolA] 6047} sonication
S AAEte] gl Fol FU|E AASITH
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Jo HT ot

1= H =
T4 Az xR A %(2005)Q g
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Ovotransferrin®] =% &2re]e] %2 Beuchat
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T L Mono (ATCC 19111), S. typhi (ATCC
14028), Staph. aureus (ATCC 12692), E. Coli
(ATCC 25922), B. cereus (ATCC 11778)ZA] k=
AEATA EETt wgol == Candida
albicans (ATCC 10231), Saccharomyces serevisiae
(ATCC 4126), Aspergilus oryzae (ATCC 22788)<
o]83Atk WA= nutrient agar, mueller hinton
agar, brain heart infusion agar (Difco. USA)E
o] 83}3ltl. Tryptic soy broth & AJthul&
WA WA ol8HAT FHolo] AL 9l
A& potato dextrose agar (Difco. USA)E ©]-&
SFATY.
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& 37T incubatorol| Al 16-24A17F vk &
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57 E24L SAS(2000, Windows V8) ZZ 1
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214 7742 Duncan's Multiple range test
]_

AL ol
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g a9l W 4 B2 548 Ao
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Bt} 0.1-02ml &

Fig. 1. Water absorbtion capacity of ovotrans-
ferrin under different pH condition.
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2. pHoll & 7|=xzdYd 3 otdd

Fig. 2. Foaming capacity and stability of
ovotransferrin in different pH range
(p<0.05).

Fig. 25= pH 3, 5, 7, 9, 1191412] ovotransferrin
o] Alztel] W 7o AW 1 HPgAEE
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7127 HdE DAt E AlRre] A
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o o]&st= 7|zl WA FHEHE HojFa rh
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Z9-Ql FAdolde] pH o] At Aoz B
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7|3 ARro]l AuAA HESHA A= A
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oy g% g3t Adsiel guds &
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Aoy 5o Foll o) =4S o
o] =ZEAALY o] whiH
2 oy dede] vz g
LR R L R O e RS
depA =), o= WA Eapde] st
ionic environment®l 2] 3]
(Kinsella, 1976). &3k 7]
Hhdto] HA} wo] i
A el A H o] vk 4
SaLshd 1 kg A Bak gt
(Graham®} Phillips, 1976; ©], 1993).

B A3 A3} pH 79|14 BT} pH 394 7]
§_7} 2736] 71—/\g].0ﬂ1:—] AT pH7]' E;HZJ
oA HoXHA T AL] net AsF7} S
sto] 7]EQMF Aol fHAEA | FAoE 3
o th(Wanisika®} Kinsella, 1979; Phillips &,
1987; ©l, 1993).
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Fig. 3. Foaming capacity and stability of
ovotransferrin at pH 7 in different
temperature (P<0.05).
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5 70CoAA 13 st 7FEEA V)2 b
Z7FIAIRE, 90Tl A 58 7HEs S We
71 Aol #Asitkal Halsial o]=
disulfide-sulfhydryl Dn/3HiH-g-o = Q1gl thalz o]
TSl S E FHH 1A FHAE
o] A%S A ¢ TV -F Al &
A
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ox,
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=

fiA
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Ze] 2] etk ot Advkar AHE)
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& gemel g AuAE MG dAA
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Table 1. =2]¥ ovotransferrin®] a7}
2 o] adE el Aolth oAl 7HA
B mAEY F 7R o] 2Eef 3ol
3}t ovotransferrin®] &= Asjaxts A3}
A+=d 3.08, 625 125mgmle] FEAME &
oAl A &= & 5 gtk ouk 25
mg/ml®] 5= AEIE W E coli S typhi,
P. aerug®}t Candida ANATF &Fs A8 adsE
etk 8% Edsddn e HEWNA
dE A= &0 AEZRES] ZdH 9t
ATE e-ocytosisll ¥t H) FFol A
Hof AIRE HEADL A AAARA Q14
I SltH(Abdallah, 2000; Anderson -, 1990).
T Edamde oF 700719 ofnl it 7]
@ ZegEol= ARle® o]Fox 3l
I 5 709 lobe Stell(Cet N) EAsle] oF 10
-1271 2719 interlobeo] ©J3l] AZAHTt. 747}
9] lobedlli= HO] coordianate® U 7Ho] w9y
A YUAEEA o]Fol F Jhe] Eule] 9}
th wdo] d A A7t =W F719] lobe
= I open conformation®| ARt WhHo| 2
o] AYAH &3 conformation AE}7} ATt
A7t Z+zEe] lobedllE =HWQIUE FAREE
7} Axpel BAek Fxabo] A7 th(Abdallah,

fo to

ol

2000).

FFo| F Candida albicans= 7V B2
W Tdshe e Aade= QAo |
o] AstEH 7|3 AR WA vk
2003). e AAANNA B EAE F
T AEA 7 WA T ooy 7R A
= do7]a vk H F =
HY AAA 9] F& Sl gig 73 AES5
7R X AT L T840 S
o 5, 2003). Ovotransferrine |23+ Candida
£ 125mgml®] FXoM%E S pphict 7 <
AAF S HER AT
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Table 1. Antimicrobial and antifungal activity
of ovotransferrin

Bacteria £ S P C
(Crggcr;cllll)ﬂmion coli pphi  aerug.  albicans
3.1 - - - -
6.3 - - - -
13 - + —
25 + + +

— : not detected.
+ : 172 mm inhibition zone.

o]2] &t ovotransferrin®] I EAZL o7 7}
A w7 FoR AEa e e A
gol JYHRoR Agett AR FH U
AAR Qg v AE AHIE H|FE3NA transferrin
of AgHow HARe gl EHE F 5
At FHE Atk Aguilera 5(2003)2 serum
transferrin, ovotransferrin®} lactoferrin®] E. coli®]

oo Fakg 9w 1 F ooles] Fut
g Ao vyl el w2 4
ot F34319 3L T3 o] 5L transferrin®] &
= BF GE 0|28 Ao WhEA] a1
ofoF sfal gromeo] ¥ ®W& Aol "8l
SFAIRE Na'out H'9] ofuf st 28 glo] o]
E K9 HEHel bl e Axs 9%
uol A S48 5 ek sheltt.
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5 D|YE Xl E4 M&S=A

Table 2= <4571
o] A4t B Aol T Hesads Fe
A& YeR+= Folt}k. Ovotransferrin®l] &5
23519 S u) 25 mgmle] =AM S nphi
AA a¥E B3O} 3.08, 6.25, 12.5 mg/ml
SEAAE g 2¥E HolH| &dth
7oA E 9GA candida A ++A =2
S BRoH 125 mgmle] FEAAME oF
245 WSt} Eliison 5(1998)2 lactoferrin
o] lysozyme¥} A T3 T 3 mdE o
o] Asgits Frbal Bal stk whehA
2 A M= B S ovotransferrin@} lysozyme,
albumine®] & VA= aIe] FoEe 54

sk

o mlo

1

oot
e A=

o0 gt o 1o
_>L o

p

Table 2. Effect of albumin on antimicrobial and
antifungal activity of ovotransferrin

Bacteria S p C
(On(;g/cﬁ)tmﬁon coli ophi  aerug.  albicans
3.1 - - - -
6.3 - - - -
13 - - + +
25 - ++ + ++

— : not detected.
+ : 172 mm inhibition zone.
++: 37 4 mm inhibition zone.

Ovotransferrin®] &+t 2 &go] Ao A4
S8R0 lysozyme©] 2 G AEAE &
o} 1 9}THTable 3). 91¢] Table 29} H]s23t 7k
S HAARE S tiphy7t 12.5 mg/mlo] F5Eol| A
T okt A3 avE YEhlloy Poaerugel o
A= ot AHE HolA| Tt HFol
FoNXME candida®l AA &7 ++9 L
2 B Ao, 2 AgAT 9, ovot-
ransferrin®] @+t 2 Ferdo]l S-S AT
7] 913t lysozyme¥} albumine®] &&o] 18] 3
A &2 AoRE Pt Ibrahim 5(2000)
Ho| AW E. coliol A lysozymeol 2|3+ &35

wAst 4 glokal 9o Hol: 3 m AR
FE}e] =21 lactofericin®] Y202 cytoplasmic
mambranes B3 AA E. coli®] pH gradient
o] &4 doy|= Aoz deiA il ovo-
anferrin®] & "AE e J4H &3 #
e vy SEdE Faeithes BRak O
1tk Aguilera 5(2003)% E Wm0l
oz mAE H A4S FE ASE
thar 3o A& transferrin 2 transferrin &4
gt w7hEe] Sydel digk A7)

}_
1 X 4

of A, A, A 19

o bzl F9 mAdEe] gAE 98 &

T FHAZ o]8F AT

tha sl 2 el A 35 A
716 o Qo

Ho
1%
e
=
o
ME,

obdAdel oIk o A7 HasHA| Rk
ovotransferrin= o2 o|o} 72 3t FEA|
2 o]gd & 9= TeAol UE Hew A

A},

Table 3. Effect of lysozyme on antimicrobial
and antifungal activity of ovotransferrin

Bacteria B S P C
(Orglgl/crf;“ﬂﬂ)tl‘aﬁm coli vphi  aerug.  albicans
3.1 - - - -
6.3 - - - -
13 - + - +
25 - ++ 4+ ++

— : not detected.
+ : 172 mm inhibition zone.
++: 374 mm inhibition zone.

V. 2 ok
H A= E83) ovotransferrin®] 2% 2 =2
Al

d 543 A vAEel o &
weds A fs At e

PFehs A BAA
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ok 7)o A A
oANA 717} 7P AL Fol
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Rom FAE pH 7oA 7]
o] Fo] Aol MA3HA FAHS B
7} ovotransferrin®] 7|32 WAy} ok
A= G 60TolA 7] wgo] 7}
o} AHE=%7F 90°C o) de] W dASH
AAhskes o2 e Ovotransferrin®] &
o 2 E gge] avE SHI E 2y v
of WE FoHQ Aade glent ot
25mg/mle] sEZ AZES Wl E coli S
typhi, P. aerug®t Candida albican|~1RF oFst
Asl &35 YERNATE Albumin?t lysozymes
ovotransferrin?} ZARE-0] Bt B 3 g0
ave] Gget=AE Lot ZF albumin
ovotransferring A 3H31S W 25 mg/ml<]
SO ATt S nphi®t candida albicans®] <A
++ &HE B3 lysozyme} ovotransferrin2]
EAE-S 125 mgmle] FEolATE S pyphicl
Aokt A+ a3E YERNSY  candida
albican®l WA= ++4 =9 JdAEHE e
WRATE  Ovotrnasferrin - AHA|S] & G3= 25
mg/ml®] FEoARE ofgk Asjads B3OS

ovotransferrin®] =t B & 3o EHS A
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A1717] 913}k lysozyme¥} albumin®] &2 1]
A @ Aog dE ok
V. Ab A
2 AT sH7IEREAES sRETe
HA = FgE AT FRAE B, A=
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