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SUMMARY
I. Title

Development of Immunostimulating/Anticancer Substance(s) by Hydrolysis of

Ovotransferrin from Egg White

IO. Purpose and Necessity of Research and Development

Cancer is one of the most prominent diseases in humans. Currently, there are
considerable scientific and commercial interests in the continued discovery for new
anticancer agents from natural sources. The increasing incidences of human neoplasia
reported over the last few decades led the development of new anticancer drugs,
drug combinations, and chemotheraphy strategies through the methodical and

scientific exploration of enormous pool of synthetic, biological, and natural products.

In recent years, scientific evidences showed that some bioactive peptides and
proteins in foods could have several beneficial effects on human health. Bioactive
peptides, which were inactive within the sequence of their parent proteins, can be
released by enzymatic hydrolysis during gastrointestinal transit, fermentation, or food

processing.

Also, these functional peptides can have diverse properties including
immunomodulatory, antimicrobial, antioxidant, antithrombotic and antihypertensive
actions depending upon their amino acid sequences. Numerous studies have been
conducted to produce functional peptides from various protein sources, including soy
catfish milk and whey proteins. In general, the protein hydrolysates produced from
various protein sources possess some physicochemical characteristics and

bioactivities, which are not found in the parent proteins.

Currently, almost all commercial transferrins marketed are lactoferrin separated
from milk, and transferrins from other sources are not available in large quantity.
Over the years, many laboratory—scale separation methods for ovotransferrin were
developed. But no attempt has been made to separate ovotransferrin to control
pathogenic and nonpathogenic microorganisms in meat or other food products. A 60 g
egg contains about 0.5 g ovotransferrin, which is far better sources than milk. Thus,
developing a practical preparation method for ovotransferrin from egg white would be
very important for the use of ovotransferrin as a natural antimicrobial agent in meat
processing. The method developed should be simple, low cost, and require minimal

treatments.



In this study, we optimized the method for producing ovotransferrin from egg, and
produced its hydrolysates that possesses immunostimulating and anticancer activity.
The bioactivities of ovotransferrin and its hydrolysates were tested, and screened
for the enzyme treatments that produce the best results. Finally, mass production
systems to produce functional peptides had been established.

II. Contents and Scope of Research and Development

A. Contents and Scope of Research (1st year)

1. Finding conditions for immunostimulating/anticancer substances by hydrolyzing
ovotransferrin

2. Optimizing ovotransferrin extraction method from egg white

. Determining the immunostimulating/anticancer activity of ovotransferrin and its
hydrolysates using in vitro experiments

4. Market research of ovotransferrin and establishment of quality evaluation

B. Contents and Scope of Research (2nd year)
1. Optimization of production of ovotransferrin hydrolysates
2. Modification of ovotransferrin separation method to improve functionality

3. Determining the immunostimulating/anticancer activity of ovotransferrin and its
hydrolysates using animal models

4. Development of mass production of ovotransferrin hydrolysates

C. Contents and Scope of Research (3rd year)
1. Evaluation and confirmation of microbiological safety of ovotransferrin and its
hydrolysates
2. Establishment of economical semi—large scale system of ovotransferrin
3. Determining the immunostimulating/anticancer activity of ovotransferrin and its
hydrolysates produced in commercial scale using animal models

4. Production of food—grade ovotransferrin and its hydrolysates
IV. Results of Research and Development

A. Results of Research (1st year)
The antioxidant, antimicrobial and cytotoxic activities of ovotransferrin and its
hydrolysates were investigated in vitro. Ovotransferrin has weak antioxidant,
antimicrobial and cytotoxic activities. After hydrolysis using enzymes, the

antioxidant, antimicrobial and cytotoxic activities had been increased.

_10_



For developing an optimized extraction method, various pH and NaCl
concentrations were tested.

For developing an ovotransferrin quality assessment system, Bradford assay,
SDS—PAGE method and HPLC were used.

. Results of Research (2nd year)

For increasing the functionality of hydrolysates, mercaptoethanol and TCEP were
used to breakdown disulfide bonds of ovotransferrin. Using these materials, some
peptides with stronger cytotoxic activities could be produced. However, there was
some process problems to use them in food systems. We have to solve these
problems.

Through the animal experiments, we verified that ovotransferrin and its
hydrolysates had immunostimulating/anticancer activity. In the colon cancer study,
the number of AC (aberrant crypt) and ACF (aberrant crypt foci) induced by
DMH in rats decreased by ovotransferrin and its hydrolysates.

50 L batches of egg white were tested for the scale—up production of
ovotransferrin, and the purity and production yield was similar to the laboratory
scale method. We obtained 450 g of ovotransferrin and 410 g of ovotransferrin
hydrolysates. It's recovery rate were 64.3% and 60.1%, respectively. In the mass
production system, we have used only single extraction. If two extraction method
1s used, the yield can go up to 85%. The economics of single or double extraction

for ovotransferrin should be evaluated in the future.

. Results of Research (3rd year)

Ovotransferrin and its hydrolysates with added trehalose were checked for their
total plate count and reconfirmed their immunostimulating/anticancer activity. The
number of total plate count for ovotransferrin and its hydrolysates were 5.7x10°
CFU/g and 1.3x10° CFU/g, respectively. MTT assay and the cytotoxic activity of
ovotransferrin and its hydrolysates indicated that the activities of ovotransferrin
against cancer cell lines were maintained after hydrolysis.

Through the animal experiments, it was verified that ovotransferrin and its
hydrolysates with added trehalose have immunostimulating/anticancer activity. In
the colon cancer study using a rat model, the number of AC (aberrant crypt) and
ACF (aberrant crypt foci) induced by DMH were decreased by ovotransferrin and
its hydrolysates.

To improve appearance and increase stability of ovotransferrin, freeze protectors
were tested. Trehalose was the best freeze protector. Trehalose protected

ovotransferrin and maintained its color and appearance during the storage at 25T.
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Wu and Acero—Lopez, 2012). 18X qt Wl bzl zpajof = <279 Q8 29Il <&
Falo] gfro] Q7] wiEe] AFOE o] &y |7l AAstA] Xt
A RS A ASFA ovotransferrin WS =55 FEHA H

84 2 % vk

[\

.8 714 REIE 2=

N

—

a9

2w ol EAsE fHEol == obviaks FEEtE U Vs, Srolu
of holst= 7S, o g e Uetdls AAxz4 71s ol BT #ojsk=d FH 2ol
= 53] Heol=o] A=A T)sol sk #Aalo] mopAal itk A U
T oy 7HA e A4S veidle A9 B2t dEdor wenkgo] wojst A et
28-S st HWEtol=rE Wel &eA ok (Jang et al, 2008; Thammasirirak et al,
2010). o]} o] Z}F Feto]=7F AA| oA vefst e dd s et Ez $/u 2a
A, At Tl SAehs feel =2 o 7HA] 7lsAde Fetd = 9l olF +8F + 3l
t} (Lopez—Fandino et al, 2006; Yu et al, 2012).

A, ovotransferrin &+, A3}, &<t 39 o B2 7]sAdol e A AN, 1 &
H7F vl S A Utk 2 ATl oY 4§ E4&E ovotransferring 7HEEl
sto] 7154 FEolEE dgo w2 ARIPIAE FEE 5 s B okl AV]s 4

AzM S48 5 YE Fde dehia Aok

o)

Activity Origin

Fish (sardine muscle)

Soy (B —conglycin)
Antioxidant Milk (casein)

Milk (B —lactoglobulin)

Egg (egg white)
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Milk (K —casein)
Antithrombotic

Milk (lactoferrin)

Soy (glycinin)
Hypocholesterolemic Soy (B —conglycin)

Milk (B —lactoglobulin)

Hypotriglyceridemic Blood (globin)

Soy (B —conglycin)
Anti—obese
Milk (K —casein)
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=
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ok AlRES] a2 19986 H-H 2006E7HA At & 3@ AHlA 19 & AWEs B
2002714 H3] F7bstekrE 2003 3 2006%301] AH7d sk A |
ol Fu YA S AE 2FRAEZFAA LA e <

AR F FFHEFS 540,542 Eo7 vl 10 o AujEEE 11.2 kgoll £33t AFHAl AFS:
TR 4 A (20089)2 A 7FA2 2000 1€ S 1070 3 6004 tjo] gl o
2008l S WA 7009 tE FASFaL Sl ol A4S AAVIAe R AW 5-64

Feb 8009 NE FA5R AW EbnE wed YA oR BAsE A

./J\‘
1
I P AlewE FAHJT (FARIE 2008, 1. 30). 2008 AtstAl 9 FolAdE& gl

6. Semi—large scaleq] 24

Scale—up> A4 FES 4% WHV]A ozl A A¥dE FAA RS WE RbE
A2 Az dF= Aol BAF lab scale — semi—large (bench) scale — pilot
scale — plant scale £o =2 g3 Yrt=d)], vE37] e WHazxze A7|7F ARel ugt &
2] QRE%E 43 WA Ht} o]y gk Hel A lab scaleollA] plant scale® #3}s}7]

8- = RFEA] semi—large scaledllX 9] &84 271& &5lstofof st}

A 32 ATALY W& A HH

KALAEFAAD> HeF7) 9 Faa s 71X £ ovotransferrin 7FFEEHESY E83FQA AL
=

1Tt 9 FEadsE v Ay TheEdee] AEd Az
(i}, &g, 9, 54 k)

a84 Al
- %, pH, Al 59 ¥hg 27 g9

H
Aol g Wy A4
L}

e

oX,
o\

® Ovotransferrin ¥ ovotransferrin 72l &2 A% 7+
— MTT assay WHl= o]&3 5 a3
— Nitric oxide (NO) &4 A3} a¥}

1

%, pH, o]&319 &)

g

<A1 EAAD> A AAZHE ovotransferrin F& 2 7
® Ovotransferrin® #H2% Z7A s8] (FE2L, 719AIZE A&

® 158, I15%9 ovotransferrin® &8 A

off

<KAH2BZHA> In vitro ABEL E3 ovotransferrin @ ovotransferrin 7FEEsfES WY
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57 9 P A% % 1 /)8 79 A7
MTT, LDH (lactate dehydrogenase) =74

et AEe Estd Wil B

Wt wl gl Y] DNA 4% =% (comet assay)
TNF-a, IFN=-7, IL-6 =4

Real—time PCR

<KAI3EEFAA> Ovotransferrin® Al ZAL 4 EAHJ} 7|F &7
® Ovotransferrin 9452 A &x 4 AAN EA
® 7|5A ovotransferrin® a2 Al FA}F

® Ovotransferrin A|8¥ 4 FAFH 7} 715 55

2. 22 E AT UE 2 ¥4

<A1AFEZA> Ovotransferrin 7FeEal &2 AL H 323
® Ovotransferrin 7}l E gAHe] 2 =4 35

— RSM (response surface methodology) W= o] €3 84 ¥ pH, <% 5 HAZA &
o E HA oA WS W Adaye] AHHE Vs AEA
<KAN1EFHAD> 7154 TS 93 ovotarnsferrin A3 ¥ 7|t
® Ovotransferrin® 2 FE AE AAE L3+ HE =4 /g
® Ovotransferrin® A& A3 x A 3
<KAH2BEHA> FEAHS £33 ovotransferrin I ovotransferrin 7}FEEs &2 AadE74 2
Fead A5 2 I 71d 78 9T
o WL ul TLHXL %2 DNA &4 =74 (comet assay)
® Hoh¥w (aberrant crypt) =4
Y x%g_—rL LH 6‘]—)\]—§]_ _&/\%}H .i;z
® 7% TRAP (total radical trapping antioxidant potential) =%
o 37 HAaksA] A (conjugated dienes) 74
<AI3¥ 5 #HA> Ovotransferrin 7FEE3E2] = A T4
® Ovotransferrin 7Fr23l &2 A=y W 4371 71+ &4
® Ovotransferrin 7F5-Eal &2 YA 54 HE 9 scale—up test
3. 3xdE AHE g 9 HY
KAILAFE-FAA> A AFE ovotransferrin U ovotransferrin 7F5FE3AE2] v B ESA QA
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o ke AFE AY wBESA P g, oltety 54 W FE71T A
o AA|3lE ovotransferrin ¥ ovotransferrin 7FF2dl &9 7154 Ag

<A1 EHAA> Ovotransferrin® Z A&l semi—large 7522 A|AH 3

® Ovotransferrin® A4kS ¢t scale—up =71 &§
— 399 F4%t F7tE Q18] WMt = FEe xshxd, 3 (b, 944 :
egg albumin¥} ovotansferrin® pH$} ethanololl o3t ¥F-S=of o)t =4 =5

<A28EFAA> A A 3E ovotransferrin U ovotransferrin 715523 E A Fe &

9% 9

=~
FeER A5 2L I 71d 78 A7

o 1A% 383 A AY=E AxE AFAAZS F344 rat Zdo] Fo 3 F 71 a3 avd= 4

of\

<AI3¥ 5 FA> Ovotransferrin ¥ ovortransferrin 7FEE3A &2 AE A A3
o XNIEAAZ A v U A &3}

® e A &oA ovotransferrine] 7] <-4 H 7}

o o
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o= 1 Srol 3 e = =
Ovotransferring] 23] HeS7 9 & 4 | 39 fAEo|EE o] &3t
I 9 A4 72 ovotransferrin olokg AA W T7]SA
- = NeReAES Az 289 A% A%
L ) ) anticancer, ) )
purification, isolation, functionality egg white peptide,
Keyword egg white, - anticancer agent,
) ovotransferrin, ] ]
ovotransferrin . functional drink
hydrolysate, peptide
HAAF 289 12 32
FaESAT 3 2 5
) Colon—cancer
Method of separating i
. . preventing agent and
components of Egg—white peptides ]
== . ) ) ) . food and drink
E3]M | technical eggs, eddible | having antithrombotic o
. containing the
eggs, yolk and whites effects
colon—cancer
and products therefrom ]
preventing agent
A= v = g2 adE
TEdE 20084 2004 20054
aax
50 50 50
(%)
Ao 2 e tzhE
o] ABO 1}3}y] 3 X9 o] & 3} 7]
7-‘”%4 o= H_'o ]’ Xﬂ74§l' THOﬂ 1 H_'o ]’ EHX]’O]' oﬂtﬂ— _IZ_}‘_]%E/H
dwow 3 F Wl R d o, .
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N5 A v 0 2 g wua i) fa | OVCirensferrind
W el A s . o a1 a2l A7kl side
R e ovotransferring (proteinase) & #7138} " 0 ohr Ao 7=
EER Bo W A | slsRdse) gew | OO0 T EEEE A
ArrdEg Az
AR FEATS W SRR gaw
cross—linking reagent®| <42 N Su-S )
) ° ° e °’| Ovotransferrin® Z%<
A-} g ® F2 s | cAMP, cGMP F7} ®Eg AA O forrine
ztold | & WS membrane | 1Y, @Y JMeEdES 7}; HV?HUE}:; e;r;r}le
B3 5
filterS o]-g-3ho] 60CoA 7Hdat T =
chare Abstolok 3.
SAA o R Fe, proteinase® 7}rE3,
welvgol B Aol Az
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L =EEY
W94 4 9% 84 | 08 AEoltE o8 e
. Ovotransferrin® &g ) 1_
M7 & 9 A4 7 ovotransferrin ookg A4 W J5A
= =
- Zhe el Az EH3S Ax Je
purification, . egg white peptide,
) egg white hydrolysate, .
Keyword ovotransferrin, . o anticancer agent,
. . anticancer activity . .
egg—white peptide functional drink
ARAGF 39 29 13
FRETAF 7 2 3
Purification process for
the preparation and Anticancer activity of . .
. . . Therapeutic potential of
characterizations of peptide fractions from ] )
. . . hen egg white peptides
=5 hen egg white egg white hydrolysate
) ) for the treatment of
ovalbumin, lysozyme, against mouse . . . .
. intestinal inflammation
ovotransferrin, and lymphoma cells
ovomucoid
Preparative . )
o . ] Food Science and Journal of Functional
A Biochemistry and )
) Biotechnology Foods
Biotechnology
| A+ | Tankrathok A. et al Lee H. J. et al Lee M. et al
AAAE 2009 2003 2009
) #Ad (%) 40 50 40
SRS
ol 7#E A
> add dulS bR aste] e
_ Hetol=o] A5
lon—exchange column< t}oF3t proteases HE\:!/\] a0 EO‘H %L;E
_ _ _ = a%9= & O 3,
B | olgstel G s0wel | olgw vgRagel | (0L T U
- - ™ =X Lo/l
ovotransferring +¢ Az 2D golayt 7 B
N I AF2A ©1§ 74
A A]
Ovalbumin, lysozyme, | Mouse &} <A Z o A=A FASE 275 A 9
ovotransferrin, st &k gy A A5 2 A W75
ovomucoidE Z}7] t& A fE LAME W FEefo] 9] o] 87
2ol A ion—exchange column | & AS &3 3q | F=AFS F38l 7.
chromatography s | &3] gk 5o gla, o
o] g3l skl A T Gl HElo] = o] AR aminopeptidase
FEol 21%= WS HS. A4 AR Sle 7Hsl
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7}. Ovotransferrin @ ovotransferrin 75523 E 7154 AEE 93 S$a%5: 2%

Hol=7) dl ol g ytof o3l ovotransferrin 2 ovotransferrin 7FrFE3l &2 7|
o3 724 A8E 27 98 ovotransferrin®] &+, FA3}H I
A
=

N~
Pe AAsel FEFES A4,

(1) Ovotransferrin®] 3At3} &4 AS

Ovotransferrin® 7|22#Q1 7|54 #H<S A=EEA DPPH assay (Al-Dabbas et al,
2007; Xu et al., 2007) ¢} B —carotene assay (Shon et al, 2003)& &3l i3t S
A3t DPPH assay A3 ol& T2 /\]-%‘3]--‘5 ovotransferrin ¥HS o] &3l o 72
A|ZFERE BEgAI71H A DPPH @tHZ 4752 w3t (Fig. D).

1000

5040

400

Kesicnal DPPH radical

et OTF 0.25 ma OTE 0.125 ma

00

Incubation time (h)

Fig. 1. Ovotransferrin® DPPH free radical &7 %.

HES- AlZko] F7bgel wel Fxd o= DPPH #tuZo] 4£AH+= AHOo®E Yerstor,
ovotransferrin A|2E XY FS W 36AIHA ] H 2ASS HPOm Tt o] Ay} 72

AR S A EE e 2 Al
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EoF dul} B —carotene 9
HOoR 6 AZF o]% control> A% z7] #tell vls] 10% vl

B —carotene assays HFS-A]7F
O]-
o] o] W3l F ®EA ovotransferrin MES AP P& Ao o] By A W37}

100

L1

%
41

i

[ 1 b 1 [
Inbucation time (h)

Fig. 2. B —Carotene assayS %3t ovotransferrin® &4tss.

=

T 7 APE B3l ovotransferrine w]eFstA|nt Fatsl avE HAE AL 4 F
1 o]= EUYRE ovotransferrin 7FFEelE oA Fr7FAQ AdS %
Zolty, dA ol Al 2HFHAHR A Fhst
ovotranssferrin 7Frall&e] kst av& 7

3 Avel fAHE A0E wo

L

(2) Ovotransferrin®] &3}

Ovotransferrin % ovotransferrin 7}wdll &2 F a3+ Listeria monocytogenes,
Bacillus cereus, Escherichia coli O157:H7, Helicobater pylori 55 ©]%3to] HZE3FS
o}, 4 well diffusion method (Voidarou et al, 2011)& F3 AAEd dAE AR &
44 oAF-E dAeta a3t oty ddEE fFel diEiA e AR o HsE 54

stk Adel= 279 ovotransferrin ©] 2] 13F2] a4 7IFE3ES o] &3

Table 1. Well diffusion method¥& ©|&3%t Listeria monocytogenes % Helicobater
pylori 8 BHFANEH &3 HAF

- Lisferia ionocWwioaaertae s

: T O E 80 mg 0 OTE 40 g |0 OTF 20 g |
oo thaz s 0 22s - 1.2s 0 c1.2s -
Lt 1.4 140 125

B T = = M= - 6. BN . . . -~ . . . . . ..o .

SN FC OB RCTOr Nl OrF L STt

OTE 20 mg STFE 60 ma STF 40 ra

At A GrT 26695 : 14> B c1.0s
e e s BRI ey e o ey e s o EeDWe o o
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AA89S T3l 18R] Escherichia coli O157:H7 oM & dvays 32 & 5
a1, 13k kA el Listeria monocytogenes, Bacillus cereusolx] 45 AsishS #z3sk
AT =S AEFH ATE f2 ofUARE HE AV Wol ¥Hal Sl Helicobacter
pylori ol E RS AssS A= = Y. Table 19+ ovotransferrin®| Listeria
monocytogenes 8¢ Helicobacter pyloriel t3 AL AsisS Vel A=z
ovotransferring 20~80 mg A& Al FH % A g Hole= AS & F Uk

g well diffusion method AelA = 13T &4 7Feial=odA 257 538 A5 A
ks A 7 QAT A A SAolA = protamex EAE 7}

control®} B Q1 ovotransferrin®] BH]&] L&A ME t=vhes AS & S QAT

4 =

o
M
gl:'
e
o)
il
2
2

10.0
90 - —+—Control
—=0TF 40 mg/mL
8.0 1 —&Protamex 40 mg/mL
—#—Protamex 20 mg/mL
_E‘ 7.0 1 —&—Protamex 10 mg/mL
E
& 6.0 1
g
= 5.0 A
4.0
3.0 A
2.0 . . .
Uhr 3hr Ghr Shr 12 hr
Time (hr)

Fig. 3. BHI broth AtellA] ovotransferrin® 1 7}5E3ME0] Listeria monocytogengesS)
AE v G

Fig. 3¢ g% o] 9l%9] Listeria monocytogenges 2%% <tol| ovotransferrin 2
ovotransferrin 7t all =%l (OTH-Protamex)S AP Al A WAstE #AZsigioh
53] ik 9AIZHAl o= ol A = A 2lEkA] %2 controld w7} Log 8.6 CFU/mL 7H4] &
7Fet Ao vl3] 40 mg/mLe] OTH-ProtamexE AH# & Al 57} Log 4.2 CFU/mLAY =
2 °%F 4 log A% d7F AaHe Ads & 7 AMd sHARE o1 OTH—-Protamex®] A5
Al gz 12413 o] 7E a3t vFaiA= A= & 5 Sl 287 kel F7hA<l
A8 S =3 ovotransferrin 7FFEEH 290 SHIFANS XA 4 Y= WS Aol 8t

= [e]
Zo] .

o ul
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Y. Ovotransferrin®lA WEFZH 2L Id4ars 7IX= AHEA 7SEHEL AEZA

AN AP B de A2 ARE B Akgow BHE £EA BE Eaww
oftet A Fel o]go] 7hed AYE EAE VIFOoR TR AE AASHA L, ol oA
= 7bEEeEE AAlsklth AR R &4 8 A= Table 20 AAIESAT
Table 2. 7krEafol AMEEE &4 3 TUA
TELan T4 A
Protamex Novozymes Co.
Alcalase Novozymes Co.
Trypsin Bision Co.
Pepsin Novozymes Co.
Neutrase Novozymes Co.
Flavorzyme Novozymes Co.
a —Chymotrypsin Bision Co.
Collupulin Bision Co.
Protex 6L Bision Co.
Promod Bision Co.
Protease S Sigma Chemical Co.
Protease A Sigma Chemical Co.
Protease M Sigma Chemical Co.

Ovotransferrin® 7Fritsll= #Alxe= 714 (ovotransferrin) ¥ &40 F&H|
gslo] 45CoA 3AIZF HES & 100TCAA 108 &< 7HEste] a4 284
Atk A& o] &¥ a4 F pepsing AL e g4 pH 7
pepsin® 7 pH 2.5% FAste] wkgAl F whgAgA Ho hEgF FE&NO0RE pH 7.00
Z FIAA AREEGITh oRbEEle] F9- 0.03 N HClel %o, 100C, 150% 3+ Ht
5, dEFTEACR pH 7.002 FIAZH o= ZheRE &2 d4lid (1,900xg
20 min)sto] AT ds T4 dxsto] Aol AH&staith

Zbras AdE A" JherEsEs] e oF 70-80%4W % Eeklew %7] small
scaleoll Al YEFU= lossell 93] &

o
v
o,
2
o,
N
)
°
N
o °
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t}. Ovotransferrin @ ovotranferrin 7}5E &2 UM X T3 A EZSA &

(1) Az 9 wj

AA HHS f8l saAET =3 (KCLB, Seoul) &=
FE 7EFE] QF fu A EFE ool ARSIt Al AMEE THANEE T 6F
O® FFY AE] Hep—2, 9% AEJ AGS, #Y AEJ SK-MES-1, #Het A=<l
A—549, 7+ MEQ HepG—2, Aad AlEQJ MCF-7, 9 AlxEQl Hela 5o AFEE S

A E wieks & RPMI 1640 medium, DMEM medium %2 MEM mediume] 10% FBS
(fetal bovine serum), 100 unit/mL<2] penicillin, 100 zg/mL9% streptomycine 3 7}38}o]
AR, 95%9 HFE7F fFAEE 37C, 5% CO:z incubator (MCO-18AIC, SANYO,
Osaka, Japan) 4wl eFatitt.

(2) MTT 4% B3 AlX A& =4 - Ovotransferrin

Ovotransferrin® AX5A T35 FHs7] st MTT assays A8 (Park et
al., 1999; Collier et al, 2003). MTT assayd ¥gl& 2oll= AE oA oAyRE &
wots HEZEFote] MTT AlekS AHEstAl HHW, nEZEZ o] reductased] &3] 2
Ho] formazane FASH Hil Folle AMEE ojn] wmEFEg oyt &4E Q7] Wit
of, o] formazano] FAE A %= HelE o]&3sto], ovotransferrin ¥ ovotransferrin 7}
TalEes sEEE Ay, AEd HAdol Ye=AE skt AxEd 8"
formazan® %2 ELISA reader (model 680, BioRad, USA) & ©]&3}°] 570 nmelA &3
EE S49Y

OD of treated cells
MTT assay = {1-( )} x 1008 AAksHe
OD of control cells

ofN

& A

B

% A&z HER o], As&o]l 50% °l7dl 47 =2 QA ZAIT AT
gttt

WA Blu o Z o]gH ovotransferrin AFA| 2] HAIE Al A g3 Fig. 4 YeERIS
o}, AFol= 67FA1 9] A EE AFEEFSE 91 ovotransferrin®] FEE 40 mg/mLYE &3
Ao w 3|Asto] ARRSITE Ad A3 67HA Aol mFEkAIRE AR Al Al eyt
R, AjFor e Fxel 25 5 10 mg/mL A olME 50%0]8 aE
HAAT ol A4 dx=ad fost Apol7F vEhuA itk S gw|sith shA|RE ShAl
o] 40 mg/mL ovotransferring A8 ¥ S Alolli= 7FHA|EQl HepG—2 AXEE A 23F A E

ol 60%°]xel a3E yUehon o] Axg A Wwos F=E3F ovotransferring <F
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T > 50 O i=J=] hva = =
AZA Ael e A ool FAE O8l 40 mg/mLel FE oA el ant @
Z S o)} 2= o
s 4 A

(") 100 (B} 100
oo} F w0
= T
§ 60 = 60
: :
S W 2 40
'JE 20 e E:g | —z—
0 i . B i ] EER
Owgml W0mgwl 0mgml Smgwl Hmgml. 0mzml Wmgml §mg/ml
Sample concentraton Sample concentration
)
€ 100 100
— -
Rl B[
% z
260 E® T
- 2
.E 40 ;_ 40
N I En .
] l 0 - |
omgml 0mgml lmgwml Swmgml Wmgml  Mmzwl lmgml  fmeiwl
SBIII.P]? concentration Sﬁmple concentration
(E) ()
100 100
Faof Feo |
é 60 Em L
= ]
= E
E- 40 £40 |
% \ Em _ I l l
0 o . . .

40mg/mL 20 mg/mL  10mg/mb 5 mg/mL 40mg/mL 20mg/mL 10 mg/mL 5 mg/mL

Sample concentration Sample concentraton

Fig. 4. Ovotrnasferrin® <AIXo] st AIEEA. (A) Hep—2 cells, (B) AGS cells, (C)
SK—MES—-1 cells, (D) HepG—2 cells, (E) MCF—7 cells, (F) HeLa cells.

(3) MTT E4& 53 Al¥ AEE 54 - Ovotransferrin 7I-E3&

Table 3. Ovotransferrin 7}5E3 &2 ¢HAE o U3t A X EA

Cells Hep—2 AGS SI;:l\l/IE A549 HepG—2 Hela MCEF—=7
Sample (mg/mL) S f1%F S0 %k iy e ATY
OTF 2.5 - - 0.56 - - 34.24 19.88
OTF 5 4.39 6.65 19.48 17.61 5.55 26.31 28.45
OTF 10 26.72 23.60 30.12 46.57 14.72 29.54 32.05



OTF 20 49.37 4833  44.02  41.67  31.99 3247  44.08
OTF 40 68.70 6042  59.64  47.62 3720 6171  56.84
Trypsin 2.5 27.65  17.36 3530  32.03 1654  19.97 0.82
Trypsin 5 29.95 1514 4181  39.09 3641  55.32 -

Trypsin 10 59.60 9542  62.33  37.88  68.07  92.09 5147
Trypsin 20 96.72  98.27 9869  81.63  82.88 9468  93.84
Trypsin 40 99.51 9859  99.30  93.83  87.54 9371 9582
Protamex 2.5 38.03 3466 2598  33.22 3.96 34.07 7.90
Protamex 5 59.15 4750 3546  43.41 2952  37.32 1.74
Protamex 10 84.97 9709 7108 7852 6853  61.33  24.69
Protamex 20 97.28 9758  94.82 9492 8912  93.22  40.85
Protamex 40 99.33 3428  99.12 9837  91.56 9451  96.06
Neutrase 2.5 3.09 35.35 2.83 6.72 3.41 33.86 4.32
Neutrase 5 3.31 53.97  17.49 1047 1490  93.18 7.75
Neutrase 10 39.66  82.67 4574  57.63  53.60  93.03 4529
Neutrase 20 51.39 9680  96.77  92.07 9052  91.66  85.77
Neutrase 40 99.29 9822  99.08  97.56 9296  92.60  96.14
Flavorzyme 2.5 1397 26,60 1394  11.08 — 4.90 14.01
Flavorzyme 5 1323 3851 2339 1850  20.66  32.38  26.28
Flavorzyme 10 72.07 7945  59.02  71.24 5865 9416  61.50
Flavorzyme 20 84.27 9781  97.95 9435  87.23 9476  95.36
Flavorzyme 40 99.20 9870  99.10 9859  93.60  96.04  96.11
@ —Chymotypsin 2.5 8.16 46.11  24.10 2.02 16.30 — 8.62
@ —Chymotypsin 5 2703  89.32  16.35 7.71 1453 3427  23.86
@ —Chymotypsin 10 72.46 6727 4685 5539  51.19  61.99  38.72
@ —Chymotypsin 20 7019 9433 9056 8356  80.47 9429  70.89
@ —Chymotypsin 40 98.83 9640 9833 9744  91.01 9269 9575
Acid 2.5 25.93  35.95 3.53 8.01 32.33 7.27 24.88
Acid 5 33.60 5204 2020  27.05 4848  39.82  32.29
Acid 10 63.94 6376 3271  50.34  56.83  67.34  49.42
Acid 20 67.72 7283  57.29  68.96  87.96 9654  59.71
Acid 40 96.46 9560  97.77  96.65 9290  97.18 8853
Alcalase 2.5 6.73 21.73  13.82 - 20.90 3470 1454
Alcalase 5 20.79  29.39  18.25 — 17.28 4419 1903
Alcalase 10 63.11 7542  39.84 4353 5293  80.12 9399
Alcalase 20 69.69 9655 9420  89.47  90.22 9340  g519
Alcalase 40 99.92  97.73  97.89 9260  91.07 9485  96.06
Protex 2.5 31.08  27.92 2412  13.21  27.85 2510  20.39
Protex 5 43.20 5570 4888  40.89 5555  57.74  28.74
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Protex 10 62.34 86.87 87.69 66.24 78.37 94.64 54.40

Protex 20 88.63 98.85 98.67 93.14 90.43 95.70 96.01
Protex 40 98.71 99.37 99.00 98.37 89.18 96.56 96.62
Collupulin 2.5 20.74 7.25 9.50 22.07 - 16.01 8.74
Collupulin 5 30.38 38.86 63.17 39.43 42.44 33.77 22.10
Collupulin 10 57.09 87.16 51.65 65.37 88.70 95.40 43.24
Collupulin 20 90.24 99.19 97.11 91.69 93.24 93.10 95.70
Collupulin 40 98.93 99.48 99.44 98.75 92.96 96.37 96.01
Protease S 2.5 23.87 11.49 10.84 7.79 21.57 9.30 1.09
Protease S 5 35.04 32.27 13.55 13.36 46.47 31.25 8.33
Protease S 10 49.25 60.85 36.18 43.23 63.13 55.94 29.03
Protease S 20 75.80 85.49 87.17 74.77 82.94 94.21 76.14
Protease S 40 95.95 98.85 97.91 96.77 91.90 95.36 96.16
Protease A 2.5 3.84 27.89 15.44 14.24 2.80 18.11 -

Protease A 5 22.51 38.83 27.77 30.96 42.99 56.39 -

Protease A 10 48.15 80.02 43.69 58.33 65.63 95.43 14.40
Protease A 20 64.23 88.17 82.73 84.75 92.05 94.96 32.78
Protease A 40 99.87 98.96 98.92 97.96 92.93 94.81 96.43
Protease M 2.5 14.28 5.53 6.57 17.91 - 58.15 5.19
Protease M 5 16.30 30.11 17.05 48.87 8.50 28.73 15.68
Protease M 10 69.65 77.20 55.20 66.96 46.92 92.63 46.81
Protease M 20 63.75 91.80 87.07 96.01 89.27 94.76 93.33
Protease M 40 99.37 98.88 99.46 98.43 93.72 95.45 96.59

Ovotransferrin 7Frdl=9 SAEZ AE=E 54 AP MTT assays 38l #3583t

a7 A Hl%E anE Holt A% ¢ 4 ANk B ATE By wit
Holwk 8l A AF wg A g AT RS FaTrRs

O % trypsin, protamex, flavorzyme, protex 6L2 &A 7}FEAES Adste] &5 239

A Aol

|
N

@)
=
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Sample concentration

(G) _w G) 120

Inhibition effect (%)
o3z 8s
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20mg/nl, 10mghml, Smg/mL 2.5 mg/mL,
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Fig. 5. Ovotransferrin—Tryspin, Protamex 7}F5rE3E2 AEEA &I, (A) Hep—2 cells,
(B) AGS cells, (C) SK—MES-1 cells, (D) A 549 cells, (E) HepG—2 cells, (F)
MCF—-7 cells, (G) HelLa cells.
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AP E 2 AlF-IA] A7 Ee] Sxe dasd 4 Idads

=9 AdEA Ax 94 z5&Hd e e ot dA aaE o &%
ovotransferrin®| 7hpLall AW &s5lo] ® Aol ol ol &3 IdEI AT U
Al v E el

AT A8 ol Aol sl ovotransferrin 7HERHEe] &n7h Bl e T e

e
ol

Z7] A= 7hrdel ol8H s a4 @502 AHsts WY s AR W 1
A7} EAHA] XS] el A7k AyE EdE A9 47149 a4 (trypsin,
protamex, flavorzyme, protex 6L) & 7]<C 2 W& g7} ofd + 7] &2 3

= FAlY APk WS MY ST
v}, Ovotransferrin ¥ ovotranferrin 7}E3]E 2] Nitric oxide (NO) A A5 &3}

4 arnsE Asshr] g 71849 A3¥F O F Macrophage Raw 264.7 cellsZ5-E
nitric oxide®] %& S4st= A4S A3 stk AA7HA Raw 264.7 cellse] vk
Lokt = Al sl em Raw 264.7 cells HollA A5+ 24171 LPSE F&
foh @Al NO &4 AFel 7124 A5= o] €49 Raw 264.7 cells®] AX5A A
Sl AMEe] FFE A de= FEE FAsIAH Raw  264.7 cellsel o
ovotransferrin % ovotransferrin 7F&3ll =2 AE5A A3= Table 40 el ©]
A#S EE Flavorzyme, Protease M, Collupuline #]¢]3F Raw 264.7 cellsS ©]-&3t
NO €74 A% 20 mg/mL olst= A alof vk A& &3k

ox &

o 12

o

A
¥

i
R
o

w2 off N
kr
3

o

Table 4. Ovotransferrin % ovotransferrin 7F5E3E 2] Raw 264.7 cellsol] th3F A X EA

A3
Sample (mg/mL) Cytotoxicity (%)
OTF 2.5 13.88
OTF 5 15.85
OTF 10 21.58
OTF 20 23.58
Trypsin 2.5 -
Trypsin 5 -
Trypsin 10 6.11
Trypsin 20 46.89
Protamex 2.5 -
Protamex 5 -
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Protamex 10
Protamex 20

Neutrase 2.5
Neutrase b

Neutrase 10
Neutrase 20

Flavorzyme 2.5
Flavorzyme 5

Flavorzyme 10
Flavorzyme 20

a —chymotypsin
a —chymotypsin
a —chymotypsin
a —chymotypsin

2.5

10
20

Acid 2.5
Acid 5

Acid 10
Acid 20

Alcalase
Alcalase
Alcalase
Alcalase

o1 o
a1

[N
o O

Protease
Protease
Protease
Protease

0 N
o1 N
a1

o O

Protease
Protease
Protease
Protease

1

oNe)

Protease
Protease
Protease
Protease

22220y
NH@NNP—‘@NN’_‘
(@)

oNe

Protex 6L 2.5
Protex 6L 5

Protex 6L 10
Protex 6L 20

Collupulin 2.5
Collupulin 5

Collupulin 10
Collupulin 20

Promod 2.5

Promod 5

Promod 10
Promod 20
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2. A 3AA2EE ovotransferrin F=Y 72
7}. Iron (Fe3*)o] ovotransferrin®] ZA&st=d] QojA 2] pHS 3

Iron (Fe’")ol ovotransferrin® ZAdst=t] oA pH W3tz 3JAd AP dw =
holo—ovotransferrin®] #&4 Z=7F GebA= S & F AATh T color ZeE FHE
2 St A3 pH 7 # 94 & FFE S e AoE UEWt (Ko and Ahn,
2008) (Fig. 6). 184 43% olgre H7lo o8] Ao{% holo—ovotransferrin®] &% 4
THo 95 747 AZold ZAd) B A pH 5, 6, 7oA wlad EA vkt
(Fig. 7). 23922 pH 9.0°14 9] holo—ovotransferrin FZHEt}= Ald dale] pH 7.00%

%48 & Fe'™H71sttd %S £89] ovotransferrine] fo]d Ao & 7|tjE o]z}

0.18
0.15
0.12
009
0.08
0.03
0.00

O0.D value {540nm)

Fig. 6. A& dwWo] pH XA @& ovotransferrin® iron—binding capacity; (A) A1Z}3
Q1 #F, (B) 540 nmolA g 3% 7k

Fia
il
45
a0
14

Supernatant vol. (%)*

pH

Fig. 7. A& 42 pH W3le] @& holo—form ovotransferrin®] 33 ASH Ry W3}
VS A iron—saturated @S AN 43% oghE e o] Lo
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}. Iron (Fe®")o] ovotransferrin®] ZA33t=d] 9 oJA 2] NaCle] 93k

NaCl> ovotransferrin®| iron—binding capacityE 7lAdsthal Bl ¥of QoA A
Mol Z4zte] v NaCls ;3:“' H‘l FeCl; #7}3to] iron—saturated egg white & 9%
= U, 1 899 7}kl holo—ovotransferrine 2 sl W 3t

Zkzkol gl g = I gz vlEl 0.1% NaCle]l H7He &z da Al Zo]
M o %‘S—%E% L‘rE}lﬂ—‘S Ho=z waA o]gdt %9 NaCle] ovotransferring]

=

iron—binding capacity o7 AT £ g

Y R

05

E 0.4

[=]

-t

X 0.3

@

= 0.2

>

=

= 0.1
0.0

o 01 02 03 04 05

NaCl (%)

Fig. 8. A& Yo H7l® NaCl %9 W3] wWE ovotransferrin® iron—binding
capacity.

t}. A &xo] W& ovotransferrin® iron—binding capacity

M E AR dels B E AREste] WA F, AR WA AMES Adste] A
o]l At Heof F13E ko] FeClsg #H7Fste] iron—saturated egg white §HS WEQ T,
Ao W sAe W oR ofgE 3d71eko] holo—ovotransferring F&38}3T

I A, 74]"‘% s 24417 A%sE 3 FeCly %7}5} Zol 7MY w2 F3EE HE o

S AT F Fe’'E Hrlshe 740] ovotransferrin
¢] iron—binding capacity® SA7|= AS A&AE = A
AME 7Iddd gz ARt Ygs
ZH iron—binding capacitys A &%

I
2
o
fo
['I
10
ot
2
ol
-3
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Table 5. Y d AF G99 AF LT W& FeClyZ7l 712 Ag G F3 = W3

. Temperature
Storage time (hr) 1°C b 50°C
0 0.22 £ 0.03 0.22 £ 0.03
2.5 0.42 £ 0.12 0.34 =0.05
24 0.56 £ 0.01 0.51 £ 0.05

2t Al# 39 0 2 HE ovotransferrin®] #8 2 Fdo] QFEHARE HFY J&E T

g A de] v ovoalbuming EFsto] thFdt whmldo] zgtuo)A 9tk ol
s @A RN E  ovotransferring Ee7] 93 olEES AREsith oErEe]l 2%
ovotransferrin® WAE& Fo]1AF FeClyE #H7F8Fo] holo—ovotransferring e & o &-&
A7veradnt

A A}, Fig. 9oA HE vie} o] 43%8} 50%2] eSS AFE-HS 79 ovoalbumin
= = & Atk A9 ovotransferrin® 18]t o
20 FRolA HAHJAA AFES Sl JHAE ovotransferrine 3+ 4 QU 1

= = =

ovotransferring F=3}7] Y& AAH9 A& ==

--—-- — e g —4 Oreirnifems

Fig. 9. Iron—saturated A& YW ZXHE holo—form ovotransferrin ¥ & 93 39
&S FX. Lane 1: 2x 3A% Aldk WU lanes 2—5: iron saturated A@ w¥e] 20,

33, 43, or 50% of °I&& F7F § oA A5, lanes 6-9: 20, 33, 43, and 50%¢] ¢l
weo] ofat AT

8, holo—ovotransferring F&% 5, o] @MAS FHdsty] flal L7HAA= A4
g2 st 1 A3 Fig. 10004 Kol nukel o] 62%9] olth&
+ holo—ovotransferrin®] T H AR = AS & 5 UYL, 59%9]
FZFe] holo—ovotransferrin®] 75 Hol Holdlzl st oy 62% R+

[e)
50%% AFE3FER S Wl HA =9l ovotransferrine] 212 th& wildo] grFE ol & purity 7} %

K3
L F
i
in
X,
T
b mz
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oba &= S17] wlitell holo—ovotransferring HAAI7]7] fal LFHAA= dH9 &

59% = ARttt o]eldt dojxl Aol HolHE HEoR AAHOoRT ofeks

a Hdo]l  owA  o]Fofx= A T HA
A

holo—ovotransferrin® F=
holo—ovotransferrin®] Ee°f &3]¥ A& Fig. 11914 YeER AT}

e — G

Fig. 10. 43% ol&2 H7lo] o3 & ¥ holo—form ovotransferrin® IAE Qs LT3
AANE HF9 deE FX. Lane 1: 2x 34d A ¥ lanes 2-5: 43%9] &L
HA7 el 98] dojH AFZo| 53%, 56%, 59%, or 62%2] oL HIF T dojx HAE,
lanes 6—9: 53%, 56%, 59%, or 62%°] &g H7} T Aol A,

Re-extract with 43% ethanol (1:1)

Centrifugationat 3,220 X g for 20 min

Before @ After
Supernatant (2*¢): Precipitant (2°¢); final product

Add 10(‘)% ethanol (supernatant: ethanol =35:2)

Overmght
Centrifuge (at 3,220 X g for 20 min)

Diszolve precipitant with distilled water

Fig. 11. ol&r2] 93 holo—ovotransferrin 3%, I U &3,
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ol pH 27 9 AF2Ee] W& iron—bound ovotransferrin® 34 53

oflgbg 7t 93l holo—ovotransferring A ¥ 5wl s|Ists FHFE H7iste] &
goE w3t (Fig. 12(A)). o] @A s g3l Fei7l oty7] wiel dAdEeE
A= A5 Fig. 12(B) oA Hol= npel o] o3t HAEo] PAdo] Hoj Rtk pH Wstol
w2 holo—ovotransferrin®] SF4A S H7F3E A3 pH 49]4+= holo—ovotransferrin®] A%
5™ Fe’'o] "ojx U7} apo—ovotransferring F4Fo 2 AZNz HHdE Mzo] A
9] gAlyo]x= Ao g YEa, pH 6914 %2 holo—ovotransferrin®] A X o] x| &= A&
B s (Fig. 12(B)).

B)

Fig. 12. ¥2]¥ (A) holo—ovotransferrin €9, (B) pH¥H 3| 23 holo—ovotransferring
dozRYH JFAHH HAE.

0.6
& P
04 r
B3 r
0 [

0.0 value {(5340nmj}

0.0

pH

Fig. 13. pH ®W3}e] <3t holo—ovotransferrin stability =74.
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Holo—ovotransferrin @84 pHE =43t & =

=A%t A3 pH 58 604 7Hd o2 FH == HERiley pH 7, 8, 99lA = Hlw A
= 2 4 At (Fig. 13). pH 59 pH 6°4]

Holxl F¥E #ol pH 4Hu ¥ Y2 FHEFTS Hols olfe dolA AW Iol
ovotransferrin®] pH”} 6°]7] wj&°l holo—ovotransferrin®| ¢]2]%t pHZAANA ¢ wWo] 3
e 7] wiEolebal o AR

o] 4% &3l holo—ovotransferrin @EN pHE Watel] WS & & AL, FA
¥ holo—ovotransferrin®] Foll 23] §2l%7] ¢I3] holo—ovotransferrin &4 ]
solubility 7= 1% A+57F A5 aq o] qopgtrt i g ztgit,

ot Aol A &3 holo—ovotransferrin®] FgAd S F7tek= AT 8l
A= holo—ovotransferrin € 94& A3 WA2Eo Adsta dPAZE Fast = 540
nmellA SFFHEE SATOE FHrbskel o AAIZe] A 3ste] wel holo—ovotransferrin®]
SHEES AR HadoAeE e B 7 YD FF2ERT A2 WA
holo—ovotransferrin @Eo] ] & A4S WAL (Table 6). o83t AFZAzto] 23|
holo—ovotranferrin A %A Zko] B apstdr M As] A EA= Zlor FFHo|HoH W

F2rolM A Al olgd WMAAS AA Y F de= & T A

Table 6. Holo—ovotransferrin® AALE 2L XA ©}E EF % HF}

Storage time (hr) T C QTG 50" C
0 0.63 £ 0.05 0.63 £ 0.05
15 0.56 £ 0.04 0.42 £ 0.01
20 0.54 £ 0.01 0.41 £ 0.01

v}, Ovotransferrine IALS 93 A AL ammonium sulfate$} acetic acid® =

=

1= ["lo l"-,t

=2
o

N

>

¢

off
Rl

=

Al A2 E3 ot 93 AT S 2X¥E ovotransferring 2|3t WHol &
He o Fe} o] ol&&s ol &3+
d 4= QIA 9 ovotransferrin ©] ]2 W
Tz o] o] §7FA| 7 A s "HolA A
cherst & o] i s FAlo] E2ldt 54 ° 2 ammmonium sulfate®} acetic acid 3
7}

o 9J% Hg] Aol A3 AFE t} (Fraenkel—Conart and Feeney, 1950).

2438 ovotransferring 2] &l

ol
=

i,
mot 5L
o
)
!
M
>
k)
R
o
=
%
ol
ol
2
@)
<
(@)
=}
=y
[ab)
)
w
=
(@)
[
=,
jm)

&
o
ol
32

(1) Ammonium sulfate % A%

Ovoalbumin® ovotransferrin® @l Q7% %= A2 ammonium sulfate?] FE=

AARd 7] 3 ATl YojAE mucin—free egg white £ FeClhy® X3AA
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holo—ovotransferrin®]  &f%¥  FeClz3® ¥3}A]#  holo—ovotransferrin®]  $rF%
mucin—free egg white £8S WE F, o37]9 5%, 7.5%, 10%2] ammonium sulfate 7}
2 10% acetic acidE AH7F v BF2%olA 1 & 24A3F WA S = A4 st
AT

O AN AAdES A7 Y A3 Fig. 14004 Hol= vkel o]l H7bd ammonium
sulfate ¥%=7F 71255 A5 Ho dF5o] A= ovoalbummin &Fo] Wolx]= A& & F
AL, holo—ovotransferrini AFEE BEE sLoAs AF FdHe= 2SS 4 5 A
JHBEE A Jw G 50%Y 55 *AS 9l ovoalbumings &

71 98l 10%2] ammonium sulfate’} A d3stthal Al E ot}

in}
§2
o
M
&
%
=

— Ovotransferrin

S S

- - -@-

Ovoalbumin

—

1 2 3 4 5 6 7 8

Fig. 14. Mucin—free A& YW O ZHE holo—form ovotransferrin 3 & 3 10%
acetic acid 7} @ HZHS (NHy 2S04 &E. Lane 1: Marker, lane 2:715 hul
lanes 3, 5, 7: 5%, 7.5%, 10%2] (NHs) 2S04 F7Foll ol Aol A5 lanes 4, 6, 8
D 5%, 7.5%, 10%°] (NHy) 2S04 H7Fel o8 dojxl HHE.

(2) Acetic acid & AA

Ovotransferrin®} ovoalbumin &5 93] ammonium sulfate =& AA37] Y3 A+

a 919 A ¥ iron—saturated mucin—free egg white €948 Y= F AFE-SSITh
o] AT M= acetic acid® = Eol7l Hadll 25%8 5%E ARESIA FAel
ammonium sulfate %= 10%9 12.5%%5 F7tsto] 919 A st oz F3sto]
ol AFq FAES 7ML A7YsS S8 SDS PAGE gel ol Hols &
Wz M=l elS v 2 Ay, o] Aol b & e A9 vlsd @A
= A" yerddoh (Fig. 15).
2.5%°] acetic acid®} 10% ammonium sulfate°l 2]3l] =53 ovoalbumin®] o=

BEo)Ha, A% ovoalbumin® A2l ®E holo—ovotransferrine A& E= Aoz w3 H

¢

=

o
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t}. 71222 ovoalbumin®} ovotransferrin® ##E 38l 2.5%2] acetic acid’} ZAA sk
o7 aL, HFEH o2 Aoz holo—ovotransferrin®] TH8 FAES SHFol & &3] &
d ] %] ¢ko} holo—ovotransferrin £ 9] solubility /A4S $3 A7) Qs AR
o},

1 2 3 45 6 7 8 9

Fig. 15. Mucin—free A& YW O 2HE holo—form ovotransferrin #3& 3t HZF 9
acetic acid & ¥ (NHy) 2S04 ®XE. Lanes 1—-2: Marker, lanes 2-3: 10%
(NHy) 2S04 (Am) + 2.5% acetic acid (Ac)el & Aozl FH(2) @ FHd=(3),
lanes 4—-5: 10% Am+ 5.0% Acel 93] fofxl 45y JAE, lanes 6-7: 12.5%
Am + 2.5% Acell 98 fojH SN HHE, lanes 8-9: 12.5% Am + 5.0% Acell
o3 Lozl FTNIY HHE.

3. In vitro A38& %3 ovotransferrin @ ovotransferrin 7}+-E3| &9 HAS7H 2

FAdaFd AF dst 1 71d 7+ dF
7}. Ovotransferrin® 1 7}5E3 &2 SOD-like activity

SOD (superoxide dismutase) &= AlXEU FAANAE iS4 Z A3A7]= THSS S0
e AA U dAE 24 ERA 2 Ao A= ovotransferrin® 1 7FEEEECS SOD ARE
A4S %3 superoxide &24% (Ibrahim et al, 2007)S A3} t}.

Fig. 16°] XAl¥ nigl o] RHE 7HeisiEs ¥ /8 4 @‘ﬂ [l
ovotransferrin®] B]3] th=F 3.2—13.59 © %2 superoxide anion &~7s& HJYom 53]

protamex”FritsEo]l 7 mabA <l s o ¢ ATk
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collupulin ==} bc
maxazyme [T be
promod 47
trypsin \\
a-chymotrypsin

flavozyme c
protex6L4 |
protamex-_]
slightly acid
alcalase
neutrase
ovotransferrin

SCso (mg/mL)

Fig. 16. Ovotransferrin® I 7}5E31E2 SOD-like activity. Values not sharing the
same letter are significantly different from one another (p<0.05). SCso:
concentration for scavenging 50% of radicals.

. Ovotransferrin® I 7}5E3E9 peroxyl & 2A%

ORAC assay+ #o]zhe Al 595 o539 (otal antioxidant capacity (TAC)ZS Ao =2
S5t kst %]”‘ér% Hrtste E7EM, 2004 FAEsE 280 2F3E s AlA =
3o F2AAo T HAAFE HwhHolth (Kurihara et al, 2004; Folch—Cano et al, 2010).

B Ao A ovotransferrin =& 1 7FEEHES peroxyl HoZ AA GAS =3 4
Fig. 17 E=A1" nke} Z2th 10 pgg/mL A8 (A)2 A% protex 6L%} trypsin 7}r
& ALt BE 7HEdlE9] ovotransferrinel] H]E] =2 ORAC values HoH &
| @ —chymotrypsin®} promod 7}rEdlES 22 1.6, 1.5 M TE (M trolox
equivalents) & ovotransferrin .t} 9.0, 8.5 v ¥& S H T

i
rir

M
ol

ol
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x =
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‘{\(\ ’0,90 ’0,90 é}b o ‘&\, & S S L ® \&o
@ AT E RS R
S S TS FF PO R\
£ T TG Q¢ T &
O > )
* ° B

(B)

ORAC value (TE,uM)
w S
1 1
o
(0]

S LEL XSS SE S
S EFFETETSELS S o
& & 0\0 ‘é\.\“\ ‘O\' O © O\'d N © 9 \\0
o’é'b < *\Q Q Q &2 & ((\'b o
e ® ©

samples (50pg/mL)

Fig. 17. Ovotransferrin® I 7}5E3E9 Peroxyl radical scavengeing capacity
(ORACRroo * ). ORAC valuses expressed as trolox equivalents (M) according to
the 10 pg/mL (A) and 50 gg/mL (B) samples. Values are mean with standard
error. Values not sharing the same letter are significantly different from one
another (p<0.05) by Duncan's multiple range test.

t}. Ovotransferrin® I 7}5E3E29 ABTS 9z £2A%

TRAP assay (Rice—Evans et al, 1994; Park et al, 2007)+= A" 24 #FuZS 4
il AASE F A VERE F BAHOR AR ABTS #HZS LA dAbsts
H]#5lo] absorbance’} AAE = =5 St} Fig. 18¢] =A% wie}l o] RE AlR&
S 2 AFESE DMSO%F Hlw e wl €53 ABTS @z 245 R ovotransferrin®}
UM Trypsing AQJd Ee 7HeE

<l =
ovotransferrin Xt} %2 ZYZ AATS HJow oA TlEEIEe] M =

.
)
&
g
%
iha
1o
ogt
2
ot
fol
B
i
X
[-‘O
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1.25-

9

o -
~ [=]
T <2

©
3]
<

TRAP (mM)

samples (20mg/mL)

Fig. 18. Ovotransferrin® 1 7}+E3E2 Total radical trapping antioxidant potential
(TRAP) 53d. Values not sharing the same letter are significantly different from
one another (p<0.05) by Duncan’ s multiple range test. EDsp:estimation of median
effective dose.

2}. Ovotransferrin® I 7}E31& 2 DPPH o 2A%

()

DPPH assay® W% QMg 313&<l DPPH gtt]jZo] kst dAo] e &
Al AAFE oA gy o] Aol R Mo w gAY = 54
vitro 3Aks AW o2 2 Ao A 5Q FAiksts A= fle ARSI Fig. 199 &=
Al Bkl 2ol wkg AlZko] FhEe] whet FxpA o' DPPH ghoZo] A s Zlo® u

Som, BE AZoA 364 Ho AAse EAth 53], ovotransferrin® 3645k
A DPPH &z A7s2 78.2%%= 7V% =4 yetwen, " alcalase (35.9%,) 9F
maxazyme (36.7%) 7FrEAELS AgHor o guZd A£7%S Hol, superoxide

1

(SOD) ¢} peroxyl #HZ (ORAC) AAFH+= & ATFS YEIH S T AT

3 kg
an

o,

o]

o
S

o ©

il

(A

—=— ovotransferrin
—&— neutrase
140 —%— alcalase
—e— slightly acid
—e— protamex
—8— protex6L
—— flavozyme
—¥— a-chymotrypsin
—o— trypsin
—6— promod
—>¢— maxazyme
T T T T T T v —+— collupulin
0 10 20 30 40 50 60
incubation time (hr)

residual DPPH radical (%)
(2] (-]
o o
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(B)

—=— alcalase
X —&— neutrase
100 —&— owotransferrin

residual DPPH radical (%)
2
residual DPPH radical (%)
g
residual DPPH radical (%)
g
residual DPPH radical (%)

—a— slightly acid

75

50°

25

[ 10 20 30 40 50 60
incubation time (hr)

M 0 10 20 30 40 50 60
0 10 20 30 40 50 60
incubation time (hr)

incubation time (hr)

—=— protamex —=— protex 6L —=— flavozyme

residual DPPH radical (%)
g

residual DPPH radical (%)
g

residual DPPH radical (%)
g

residual DPPH radical (%)

T T T T T T J
10 20 30 40 50 60

incubation time (hr)

—=— a-chymotrypsin

75:
50°

25

10 20 30 40 50 60
incubation time (hr)

o1

0 10 20 30 40 50 60 II) 1‘0 ZID 3‘0 4‘0 5‘0 SID
incubation time (hr) incubation time (hr)

—=— trypsin —=— promod —=— maxazyme

100
. w
50:

25

residual DPPH radical (%)
g
residual DPPH radical (%)

residual DPPH radical (%)
a
residual DPPH radical (%)

0 10 20 30 40 50 60
incubation time (hr)

—=— collupulin

75
50°

25

I'l 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
incubation time (hr) incubation time (hr) incubation time (hr)

Fig. 19. Ovotransferrin®} I 7}4%

with standard error.
from one another (p<0.05) by Duncan's multiple range test.

v}, Ovotransferrin® 1 7}

o Aol AaAIA AlEZ Ul DNA SA4EE A3 W
Al DNA &4 455 A4 S48 5 As s 78
ooty #A A or FHlstA AME¥ETE (Singh et al,
2003). Ovotransferrin®} 71 7FpasllES AfH o2 Akstd AEHA
T DNA &8 f2sHA (34.6-53.3%) #AaA7]E 2o=Z vehd
45 & = . $HE, ovotransferrin®th 1.58) & -4
AF bl =S AlQlsE B 7 sl &S ovotransferrin®t 7224}l
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=2 DPPH free radical &A%

Values not sharing the same letter are significantly different

[ 10 20 30 40 50 60
incubation time (hr)

Values are mean

TEHES AA NET DNA &4 A &3

comet assayy el Ao
U © 2 in vitro, in vivo 9T

1988; McKenna et al,

2 fud QA 9y
FHA 54 B
=4 E3hE e o
Aol 2 wolx ghgkek



= =2 NN
2 3 8 &

tail intensity (%)

q

samples (500ug/mlL)

Fig. 20. Ovotransferrin® 1 7}FEaE°] (500 pg/mL) 200 M H,0.Z 5% DNA
&£Ao]l v X &3} Values not sharing the same letter are significantly different
from one another (p<0.05) by Duncan's multiple range test. NC, DMSO-—treated

normal control (without oxidative stimulus);PC,200 M HsOs treated positive
control.

v}, Ovotransferrin® $AXE A3 A &3}

A et M HT—-29 A|3¥o)A ovotransferrin® 4 A a3+ Fig. 21 AA|
ST B Aol AFE3E MTT reduction assay+ EL—’FJ/: gl ot e 84
714 el tetrazolium= 2 2} 9] H] =84 714 Q1 formazan

(3—(4,5—dimethylthiazol—2—yl) —2,5—diphenol—tetrazolium bromide) ©°.& 3$LA7]+=
nEFZEgole] €& olgst= WHOoE obFAE Ay skA @& FdTel  dish
ovotransferrin ¥ 7 7FprddlEe % H AgTS vlwstqlth. Ovotransferring H X g
e Zbrddles dixdtol vla) ot Alse dis AdA 23E vErdsie. ey
ovotransferrin® % AoA o2 £ &% (10, 20, 40 mg/mL) oA TE SHAE 2 A
g o] yEht ‘ﬂ&‘iﬂ, yUw A 7kl E e AshoM s &4do] yEh ofe 7 ma4 A
£ &3 e RdEe] o w2 ddEd s vHEde e & 5 A =, 2.5 mg/mLelA
ovotransferrin (101.4%)°] - X3 FolA<l WstE Holx o2 R 7leialEs
2 49.3—-65.6%2 Ax 54 yE £3] promod 7}FE31E2 Z-$ ovotransferrin

= o,
of vlaf 2.1v ¥ %2 T 4= dehi= JAo® YeEt.

N
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concentration (mg/mL)

P

Al

&

—29 M X o

°] HT

not sharing the same letter are significantly different from one another (p<0.05) by

Duncan's multiple range test.

=
=

3l

2=
T

Fig. 21. Ovotransferrin® 1 7}

EEPRRRISIEES

A3 (Jurisic et al, 1999) (Fig.
H

22), ovotransferrin® % 5, 10, 40 mg/mLe E & FXZoA FY24<

Al. LDH release assay

o}, &3k MTT assayolAd A&

A%

PN
T

[oi3
=

|

O
o

Aoz e} MTT assay® -FAFSE kS

S

9ot M
a

_‘I

g

>
==

H] o]
o

il

=]

LDH
x| o

AYA
-

Data were normalized to the

§ ot A
3,

A

bl

s multiple range test.
— 48 —

et Y promod 7hFEE =0l
< 45 B
concentration (mg/mL)

=
YA

=

activity of LDH release from vehicle—treated cell and expressed as percentage of

i 3.3 O

[e)
the control. Values not sharing the same letter are significantly different from one

another (p<0.05) by Duncan'

298388
(%)esealas HAT

ovotransferrin®l H]
Fig. 22. Ovotransferrin



of. HT-29 AI¥9| Jefsty] w3t oz

Ovotransferrin?Jr alcalase, trypsin 7Fr&3E¢] HT—29 AlXFo dal] o3t FejstA
WS FsheA Fletr] flste] 4 dnA S ol &ste] FA e txd I Pt
(Fig. 23). ZF sample 2.5, 5, 10, 20, 40 mg/mLE HT—-29 Ao &3t Ay, A
=t vlwefA ARl AE F7F A W olyRt I FEF S5EH da, FH EE

AT Ao % e SHAE AbEo]l YR Ale o 5 QA8 53] 20, 40 mg/mLe] 1

=

=9 alcalase$} trypsin 7FrE&| &S ovotransferrinel] 03] €53 ‘oﬂis—}@ H3ls U
wo

T —

A

O

o

ZM MTT, LDH release assay® A9} wlzb7FA| 2 ovotransferrin AHA X th= &
A2 Qs ZhdlE e 39 ol ¥ €5ES ¢ 5 stk

B>

0 mg/mL
(control)

2.5 mg/mL 5 mg/mL 10 mg/mL 20 mg/mL 40 mg/mL

Fig. 23. Ovotransferrin®} 1 7}rE3]E0] HT-29 celld v|X= i3] ¥H3}. The cell
were exposed to various concentration of samples and morphological changes were
monitored. Photographs were taken with a phase—contrast microscope at 100x
magnification. A: control, B: ovotransferrin, C: alcalase, D: trypsin.
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Z}. Ovotransferrin @ 1 7}5E3E2 Fd= 537

(1) HT-29 AXe ALZHA 435S FE3te LPS FA & 4 (real-time PCR)

HT-29 A3 LPSE 10, 100, 1000 ng/mL=Z 24A3F %<eF 223t & RNAS F%3}]
real—time PCRE & 953 #H% gene 2dS st A3 (Fig. 24), TNF—a & 9
Aol W37b 9l Wk, IL—-8 (interleukin—8)< 1000 ng/mLoﬂfﬂ gene Wdo] 11.4 vj =
7hek Ao ® yvERETh mebA] HT-294122¢] QIfA o x d5S FE8t7] A% w5+ 1000
ng/mLo]l A% & Ao w AlREW, volrt MX¥APES FEIEA Y ofRfE FUIE ERIEH
t} (Fig. 25).

IL-8

- 10 100 1000
LPS (ng/mL)

Fig. 24. Real—time PCRE& ©o]£3% LPSE $%¥ HT-29 cellolA9 IL-8 and TNF-«a
Wy W3l =4, Values not sharing the same letter are significantly different from
one another (p<0.05) by Duncan's multiple range test. ns; no significant change.
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no LPS

4 LPS (1 ug/mL)

ns ns

Survival (%)

NC 5 50 250500 NC PC 5 50 250 500

Ovotransferrin (ng/mL)

Fig. 25. LPSZ =% HT-29 celld] )3t ovotrnasferrin® 1 7}I5-EJELY AESH %=
A}. Values not sharing the same letter are significantly different from one another
(p<0.05) by Duncan's multiple range test. NC, RPMI—treated normal control
(without LPS stimuli); PC, 1 gg/mL LPS treated positive control. ns; no significant
change.

4. Ovotransferrin® Al A 4 FAH7} 7]F &4

7}. Ovotransferrin®] ZAAA 4 9 A& FA}

(1) AR 48] 4 714 F4

AWbA o7 AMAFoY FAHE Gl didt o= AAVE BT wep F4she Ao®
de A Qth ARE x5o] T wet Fevt FUbekeE FEo|th

Table 7ol Algte] ujdatsgst Al o LujaFo] vel gk o] 25 B vt
A Aakeke 1985del: 3093 &, 1990 393d &, 1995l 4543 &, 2000

N

dolli= 479" &, 1283 20029 5374 ) F7rel gk 19 1Y Algkay]
S B 197590 17.0 g, 1990de= 21.6 g, 1995+ 23.5 g, 2000 o= 23.5
g, 20024d= 26.0 go® A ] Tkl fhvh ISR A5S Tkl whet g-vhet
o] At v BAFS ] S EIAN, 2 T FA AAAo® st Qi)

Table 75 KW 2002@7HA = sk S7HASE A s BAkgd 191 19 & Al
ZenEFo] 20040l U AN 508 B, AW 24.4 g, 2006 AN 537 E,
ZBlgk 25.8 g, 2007doll= A 5447 B AH]# 26.1 g0 7 FUFEAIZE AAAEHYS
G & Utk ol AU &5 FFol A e dnEdA vnd g sEA 9l
A 7

ol A anjage] 31 AEje] o] Zlolet st

r
10

N

o
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Table 7. A& AH|FA

o
2

W% | 1985 | 1990 | 1995 | 2000 | 2002 | 2004 | 2006 | 2007

A A4 (1,000 ton) 309 393 454 479 537 508 537 544

191 1949 Azt 2v= (g 17.0 | 21.6 | 235 23.5 26.0 | 244 | 25.8 | 26.1

(AF= 1 2006 AEFEE, dFHsEAAATH, 2007)

Table 89 =7} ¥ 121 19 T A=tH 35Fs AR A=) 5 i vl
A G E dEbda slom AR =7ke] A A FAE dEhda glvh vbde] s
=8 A AT A FAE AS Frketa k. ol deld Kol fEluEte] Ak A&
5ol S7kael web A=t anjke] S7FsIRAA T, dAFEe] &5 FEol k2 ol Feol= A
o] 2H7F H o) =4 o AA AdHel vastvhal ket (Kim et all, 2005)

Table 8. =718 1< 19 F ASF &

i
off

1974 | 1975 | 1979 | 1982 | 1984 | 1986 | 1989 | 1992 | 1995 | 1998 | 2001

2004 | 2005
-76 | =78 | =81 | =84 | =86 | =88 | =91 | =94 | =97 | =00 | —03

Elay 13 14 17 18 19 22 23 25 25 26 29 30 30

A2 43 45 45 46 47 50 o2 55 o4 o3 o2 o2 ol

v = 44 43 43 41 40 39 36 37 37 39 40 40 40

D= 39 39 38 35 34 32 28 28 27 27 31 25 25
ket | 36 35 35 34 33 33 29 29 29 30 32 32 32
k| 35 37 40 41 42 43 41 41 43 44 42 43 43

=Y 46 46 46 46 45 44 40 34 34 34 34 33 32

T 6 7 7 9 12 14 18 26 39 43 44 48 50

=7 15 13 14 14 15 15 17 15 8 14 15 16 17

R 2 2 2 2 3 3 4 4 4 4 4 5 5

A | 12 15 13 13 - - 14 13 19 18 18 18 18

(A= 1 2006 AFFFE, FEEBAATL, 2007)

(2) A% AW 24
b £ AP AL BB YA AHolth P 54
Age] st szl AR e B Lol ud gAY F

=
QAAF whebd WEE 71 A% FATE ASE A FrhaEe bt



3A "ot (Kim et al, 2005).

Table 9. A& AR 714 H3FA (1990~2004)

SR

1 1990 | 1993 | 1995 | 1998 | 2000 | 2001 | 2002 | 2003 | 2004

A2 714 (|4/1070) | 576 486 681 859 698 860 749 762 | 1,068

Sl bR 71.2 77.4 83.2 | 100.1 | 100.0 | 99.5 | 99.2 | 101.4 | 107.6

Rz HAEIA 8 SRR, FUFUE, 2004)

Table 9 Al AHA7kA Wgt FAE Yebd 3 vk 7H4 Wsh= ddiAo]7] wjie] Al
o] 74 WstE W] fsl Tl EVHAS ®iskel vl R, 1990d ¥ 2004 Atole Al
& AX7EAL 576 Y/107004 2004 1,068 Y/1070% 85% Asstgdon, e 73k &
E7HE 51% A5aduh. Al 7ol 200490 UAl FEEAY wEel 1990d 3}
20039 7HAE nlaetd ARk AA AL 32% AEsdoy EMETIASE 42% Est
ATt ol %8 AR 7HA FAE B Al Bk AHA7EA L 900~1100 €/107] Atel =
Aol Hojtt (Fig 26). 20093 20102 Hd 714 R okzF A% 1,000~1,300
/10701 9] 7HAE Al en, 2011d 2+ ZF579 30 AbdA e iR As A
FAA ) & S o7 770l 1,300~1,500 €/1070 = A5etdch

Az = o A *&?47?744 FeES EWEZIA S v o ® ddto] Hrh UREA
o2 FYZ EF FEel vl A SRl vtol, vl d 7hA AEFATE ASE A
A5 HE7EAS vE e 7 vk Sl FAAY S TS A E FAETE &
7F vk Al 57 AS5TUE A s AT
g TUA77] HEiAe AR 245 E =Y I
B4 w4 gA 4 Wﬁﬂ 7Nee AT
Id 2 AZS FE3] G855 ¥4

r.& ot

e

¥

o

ﬂllﬂl

AE woldAM 7|9 Al 2w /\17&0] °
7] e e
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i — 20114 — 20104 — B — 20094
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1,400 - i o /\
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A5 St EEAAATY 50X (http://www.krei.re.kr))

Fig. 26. 2009~2011. 3. 7tX19] A& AtX 713 FA.

(3) #HAEFY A1 dF

A Ao AR H FE, Feol g AuEste H5rl, & W Y A=A o] FojA 1
Nom, oA Felgk AR IgY, dHelA sk lysozyme wo| AlRMA FE, &+
gato] AEstE izl =4olt

WA ovotransferrin 2], FA| 9 A EE7} ofA] #iks] o] FojX| A= il Q= Ao =
Hltk &R ovotransferring 8, FAlste] #ujst= 3|AE A9249] Fordras?b Wl 324
Q1 3)A}o|t}. FordrasAhb= ovotransferrin ]9l lysozyme, pancreatic enzyme 2]of il
A w2, ZAS @Al avidin, ovoalbumin, ovotransferrin, ovomucoid 5 & 3’\]' Al oF
4 AFdEE ¥astal 9leH ovotransferrine MG GE o2 T2 Fuxil Q= Fo0E
B3l

#AA ovotransferrin®] 7Hg @Wo] AREE= FobE WG Fokx 53] JtaRe A% 2
ol AREE I Utk offtAF  FeERdC  Sle e AAEdATw (Poultry
Producxtion and Products Safety Research Unit) &% #3825 ovotransferrin®] &
T A E HellA FrbstthE RS @Skl ovotransferring 7l AW A AR
AFE-3F Q1 0™ (Panheleux et al, 2000; Xie et al, 2002), 848 1 Atgo] = F
Ao,
T tE ovotransferring ©]-§3t A Folme HEA AS & F AUtk FEAY 7
FANAAA, F714AA, dMAHAAA (Heme AA EF), Ferritin AAZ A T2
S+ iron? AstdE FE S W @Al iron acetyl—transferrin®] T A A A 9
el =AM AFE-E 3 Q) Iron acetyl—transferrine W @2l ovotransferrind &
Agsto] PRI AP FEE st ow 7|EY frIEA nlE AAEQ

e ool

o
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ferritin®t 7Hg AR 725 st Qo] S8 H A ol &E&0] Hod Zloew dHA 3
t}.

Tl & iron acetyl—transferrine ©]-§3t A AFOo == FLE  Ead &
shlA|eke]  gbRE A’ 7F glowm (Fig. 27), 7 A¥F EF #E 9 iron acetyl—transferrin

°® 200 mg (Fe’™® 40 mg e THsta ok Fol 48 AMgHE iron
acetyl—transferrine 55 olggolo FRlstar low, St B2 iron
acetyl—transferrin®] kg & 250%He, NG F |7t kg & 30%Hol 4= ok AFE]
2 BOEHE9 iron acetyl—transferrin®] ¢ 500 kg, A7} & 30 kgo] F4H 1 A
of 989 AN FYTARE 1290 et = Aot olE FAEStE A 1299
FAWA G # otde}, &5 AV E U AFdA AR F5E Eo5 e 9858

L ARgo] Thed Alow odHE

Fig. 27. Iron acetyl—transferring ©] &3t TU JEA AZE.

w3l ovotransferrins Al@ollA &3t transferrin® = 1 7]E 7159 oA 3t

E9 9 (lactoferrin) & frAtstch, wheba] SEA D AAZ] 7tedS 7Ids] & F
B @A A gl oEsta lor, kg @rbE 60707 Hdow AL

73 Atk FEHAY 2000 AAAG FEE < 239 28, 20008 FHAE FEE

oF 20099z HEAAL F AREA = BHAFoIH, o] g 147 ol

AbEE I 9tk BHEFHYE ZHo Wo] S0l Aow

Fupolei A~ &3, AEF -, A3} 7 52 7t

T AFAME Zhig fAE AR dxsta

|

Yrheha gk et qrob 0 GepAl, 447154
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i)

=8 9l Sy o] HEA-YS o] &3 1AV e4E 52 Table 109 2ot s elol = HEH
d AAE ol & AT AEel FAEH s Wb, FUelA ABAE = AlEele HES
of AR eAF Ve RTE obd AFHIEE S50 FHol V] wEel o lolE 9%
A7 s Aol FERR F2 AREHL

A=7HA o] A x2A A v e ddtel] & w, ovotransferrin® thd4t7]zo] 2R
i, 1 7 Bk e] isEud irond d9E FEIEA HREAY A5, HEAY O
AA L 758 AEY 4524 O G885 W Hoa ddEnh

e

H

Table 10. Lactoferrin®] #7128 AAR7 52 =

AE AzA | b 9 83 ¥ % =4

! 74 50,0004
b Symbiotics | /6078 %/
/A= % 250 mg/#

2~

=

FEAY 100%

-

it

7}A: 55,000¢

z L i f A& olx=gtEH e (Apolactoferrin)
o i | e 16072/ 3 ! po_ac ofe »m )
| = Extension/ ~ —ARAZZ o~ 9 AZRs WAHA A
~= S gEA
H E N 4 HE FrE Roge gEAY AE
gEY 300 mg/A&
(Lactoferrin)
—R: BEY A2z o Agoldatul
r— 744 39,000¢ cen
Lacteferrin Jarrow /6;7”A/Bﬂ = JYlE, oArsk A
)l Formulas/ | " = ° | -aAZs ddAA] $4 @ AR 52 w9}
i S SEHH
= o Fr PR AF
2EY 250mg/3 =&
(Lactoferrin)
=r%

7rA: 43,000

—AR 28 (8 S
o g 24 (¢ A
Sybmblomcs /1207} _/o _2900 Zad HE = shol molelxz
[/ wANRE | &F 2F 960 O -0
N 40% oo = et Ha FH9 =
mg/27 &
=i =2 (S FE), AAA, ofgy
714 41,000¢ Q;E oglHol=22 wg 327]_ 2 E ¥
Frmionis Qi o = B == A, :
s Symbiotics | /1207 %/ 2 B - - ST
S iy ey
=t /A 88 900 me22 | o w arese awe] WrEEn, o
E - =
BT E Hly: ZgtEy 22 7leAd odw =4S
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E3tale] W7 A3}
Sunlife|7F4: 154,0009 | A& 2FZ4old 6%, HEAHS FE
Internation | /1207 <& /8 93%, H oAl 2|5, o] AFSk T A
al limited/ | €% 500 mg/27 | —&EHHo| ofAANES Hrlsle] HY V&
TANE = AR
—AJ%: Vitamin C, E, D3, B, At3loldd, 4
747 25,0004 e e , f}a "
e A ZfedEd SstfAakt 2, SHEA™
/60% -
- FHE, Frde), Ay
&% 1,000 me/ | O T T T
> ~gEvY, 2EdwRE #4e TER o
° o] A
e V4 45,0009 | AR BERRICHEAY FEFE (Fd98)
Amino
d : /9078 &/ L-7I24d
g B I Duglas/"] = e o 5 o = T=
|5 1,060 mg/ | A7 FTo Fdl AAAEFE MEIE B
Ne Ioled 252 =
NAEEES :
opr| =" 7}-C
7v4: 27,0009 | -4 Zw, vtadvls, AolAf, Vitamin
(F)vlol & | /18074 /% C, Vitamin D3, =EdAH, Atgjoldd,
/el | % 1,000 mg/2 | Vitamin Bl
% —olj@olo] w el Aol AS 9 L TA
HIERY] A%
. Ovotransferrin A8 2 ZAH7} 7|F &7
(1) Bradford assayS 23 d®z Azt
dale A el FAE ovotransferrin o:"T%P/] Gl A ers AEkstr] $ske] Bradford
assay= F33}9t}. Bradford assay+ th3o] 4 33}l th Protein standard £

O % 2 BSA (bovine serum albumin; Sigma, USA)< 1 mg/mlL FEZ 34 & 1/2%4
serial dilutiondlto] =43kt Bradford A9 (Biorad, USA)2 TH=2 5HH] 3|4ste] +
Hlskgleh. 24 gk BSA 100 gLl Bradford Al 900 pLE X7ste] AHojsE &, 55 1+ 4
oA HEAIIH 595 nmelA FEFEE ST F, Tl §HEE o= dataE BA

_57_



3to] standard curves T3t (Fig. 28).

Ovotransferrin® @™z -5  ZH37] 98l ovotransferrin  standard
(C—0755;Sigma, USA) Y ovotransferrin 35 &2 ow5= 1008) 343t 3 tfhA] 1004
sl gl At P4 100 gLl Bradford A9 900 xLE FH7lsted 4lolF § 5%
bAoA HEEAIZIAL, 595 nmellA FHEE ST FRTolA REEE FHOE data
5 B 5 ol 3t FAA el tidste] ovotransferrin®] W ARS8k

Bradford assay standard curve

0.8
0.y 4 y=0.0057x - 0.0189
06 - R*=0.9934

05 -
04
03 -
0.2 -
0.1

Absorbance (595 nm)

-0.1 —+
o 50 100 150

ug/milBSA

Fig. 28. Bradford assay ©]&3%t standard curve.

gy AJFA3 ovotransferrin standard A2kl walE slgke 1,033.6 mg/gl®
103.3%, ¥ AF3Ae] o at®E ovotransferrin FFE wWd dFe A5 104
1,062.2 mg/go = 106.2%, A= 214 1,049.1 mg/gl. & 104.9%= 3 dhilz A 7ol
e, GAENTE F1E 5 A3l (Table 11).

Table 11. Ovotransferrin® @49®d 3= 54

Sample Standard Sample 1 Sample 2

Conc. of Protein (mg/g) | 1,033.6 £ 49.3 1,062.2 £ 12.9 1,049.1 = 11.0

(2) SDS-PAGEE &% @¥d +% &<
&5, AAIE ovotransferrin®] @A £ Flstr] fleto] ofefjo] WHow AV|FsE
A Al 8FATE Ovotransferrin standard (C—0755; Sigma, USA) % ovotransferrin &&=

1 mg/mLo] HEZ ZFFo] Fo] 314389t Ovotransferrin 348N 100 p Lo sample
buffer (1M Tris buffer 0.6 mL, 50% glycerol 5 mL, 10% SDS 2 mL,
2—mercaptoethanol 0.5 mL, 1% bromophenol blue 1mL, ddw 0.9 mL) 25 xLZ &3
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T 100CeA 153 2 dA-EE sh3lvh Acrylamide® 33 SDS gel& #Axd § wellel
dxgst Al5E 10 LA loadingdsted HA7|95S AAET. Protein marker®+=
Bio—radA} (USA) 2] prestained SDS—PAGE standards (Cat.1261-0318)& 5 xL A&
ST

A719% A3, standard ¥ AlF 1, 2 BF 97 kD oFgflelA A3+ ovotransferrin band”}
gty (Fig. 29). 53] standard= 7Fg $1¢] A3t band?t 2712 YeRd ®bH, A5 1
¥ 2% e band®  EAH o] standardRtt E AFHA  o& FE, FAE

ovotransferrin®] Et} AA|7F & H5S AT 5+ Ak

Dhvatransfaerrin Sample Sample
Marker

Standard Set 1 Sat 2
199K D
116D
97— — —
e | —
SAKID .
— —
- -

I7ED

ZOKD

Fig. 29. Ovotrnasferrin® SDS—PAGE ZA3}.

Ovotransferrin % =9 & 9 4 AegHbH S 27] 98] HPLCE o] &3&to] B45 A
Attt StEH A A9 SEAY FFER AEFHIE T SAEe ow, AR
HOoR HPLCE AMESte] 48 AAsY, mpebx AEFH7IE 331 A dEAdA 5559

A)
N8RS Farste] ovotransferrin 5% &2 HPLC 413 AA|8HSI T,

WA AlEE 20 mg JE3] &2 o3 0.5 M H3HEF &HE 7ksted 10 mLE st
0.45 pm AFJZ|Z oIyste] APdLHoz St wWE  ovotransferrin  standard
(C-0755; Sigma, USA)= 20 mg FH3] &2 v vRRIZHAR st 5 Algd&ds A4
st B2FE UL AFEN 247 20 4L A& Table 129 22 7o =2 HPLC 4%

A A ST,
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Table 12. HPLC ¥4 Z#A (modified Lactoferrin HPLC assay)

HPLC ¥4 =4 =7
HE7] UV 280 nm
A4 Vydac 214TP C4 5u 4.6 mm (ID) X 25.0 cm (L)
A E Al 2
A9 B (30:70)

AN ol ELOIEH 0.5 M I3EFEEN (1:9)

ol & -
Bol ol EUC]EY : 0.5 M AIHEFE (5:5)
A, B2 0.03% A=3xAF (trifluoroacetic acid) & X8
5 0.8 mL/min
NEZ 20 uL

EXAY 2. 8% peakE #2133 O} ovoalbumin standard (A5503; Sigma, USA)
Fojof] peak”} &<l¥ o] ovotransferrin®®] 1153 peak”} ofd FHo= Al

LR S L2 = K
Zte ok (Fig. 30).
o] A ZNbel stz Rl

i o

o]i= A3t columed pore size”} Zro} A2 proteins
AU = Aoz FdEglor, B AW 92 = ovotransferrin Xéxﬂ Al E]]E 4 e
b Ao® AztEo xith

flo

ovoalbumin % ©& proteinF2 ] ¥4

A. Ovotransferrin standard

1.103
< 2886
4

B. Ovoalbumin standard

1.103
< 2.886
5.442
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C. Ovotransferrin sample

< 1.103
< 2886
< 5.442

Fig. 30. HPLC &4 A3},

olof Eallsol £ MELE AHE FYste] MEE H0E FAS tA] AAEIth AR

1 M sodium phosphate buffer (pH 6.8, 0.3 M sodium
mLE 83, 0.45 um oH7% olH§ A ARFAOT &9
! AlY &N Zb7 20 p LS Table 139 X3 o=® HPLC 45 AASHS

Table 13. HPLC ¥4 =A

HPLC &4 Z227
HE7 UV 280 nm
A4 Biosuite 125, 5 ¢m HR SEC/7.8 mm (ID) X 30.0 cm (L)
A 2% 25T
0.1 M sodium phosphate buffer (pH 6.8) + 0.3 M sodium
ol 5%
chloride
5 1 mL/min
Al 5= 20 L

71 A3 Fig. 313 22 7153 peaks &Q1E 4 9l9loH, Sigma®l standard £N-&

Ak A9l ARntE ;o= 7R ovotransferrin peak 2o 6&E-thollA] E 2 peak”}
iz Aol AT o]z SDS-PAGE #A3}ellA standard®] band =4 A3} W3t 94
of 27§¢] band7} AU A3} FARSE Aoz Bz vbE 2 A IAA el A
H AREE 4% B AxmvtE TR = 79 ovotransferrin peak B HEE o] EFA]
kWt ovotransferrin®] B &=5kAl GAIH Aa= AT 5 QAdA
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A. Ovotransferrin standard

U | #
1
1 |
|
- i
|
| -
] , [
0 |1
" |
{ [l
] [ 1
|\
(] el
= e
N\
401 E e T =
25 5 75 10 128 1 s =
Area Percent Report
Sorted By Signal
Multiplier: 3 1.0000
Dilution: 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=280,4 Ref=off
Peak RetTime Type Width Area Height Area
# [(min) [min] [mAU*s] [mAU] 3
——— | m———— R e = —————— = | =m—————— I
1 6.173 BV 0.4083 109.40359 3.79508 9.9739
2 7.048 vB 0.3290 987.49268 44.82267 90.0261
Totals : 1096.89626 48.61775
B. Ovotransferrin sample
=AU s
% i
©
|
0 |
-
{
w:
o4 — — e =
2 P ¥ e 0w T
" rp— -
Area Percent Report
= TSP ——
Sorted By E Signal
Multiplier: 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=280,4 Ref=off
Feak RetTime Type Width Area Height Area
L] [min) [min] [mAU*=] [mAU] &
T | e ] S [ == I |
1 T.059*EBB 0.3066 1081.10632 52.85995 100.0000
Totals : 1081.10632 52.85995

Fig. 31. HPLC &4 A3},
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HPLC peak W# #H]&o] W& ovotransferrin peak® H|ES Table 149 YeU. &
X A3y} ovotransferrin standard (C—0755; Sigma, USA)2] ovotransferrin g ok
90% 79 = wAEJoeH, B AFIANA 28, FAE  ovotransferrin AR E
ovotransferrin %2 100%% FA =0l & AHAe Fg A Wio] wi¢ skl

T
ovotransferring A4t 4= Q&= WHAES AT 4 3t

Table 14. Ovotransferrin® peak W3 &7

No. Ret time Width Area Height Area
(min) (min) (Maus) (Mau) (%)

Standard 7.048 0.3290 987.49268 44.82267 90.03

Sample 1 7.057 0.3065 1060.95886 51.90389 100.00

Sample 2 7.059 0.3066 1081.10632 52.85995 100.00

Sample 3 7.061 0.3087 1034.96326 50.16945 100.00

Sample 4 7.062 0.3145 1096.33813 51.89775 100.00
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A 2 A 2xdEE AFNETE & d A3
1. Ovotransferrin 7}F5E3]1& 2 AL A A 3}

7}. Ovotransferrinol Al 957 9 LadsE 7IX&= A 7I5-E0E9 484 Az
9 2A44 &2

AP = AT M8 A S AR, oft ZheEelE st T 1352 a4E o] 851
ovotransferrin 7Fradl &S AFsIAY. 1xd % ovotransferrin®] 7FEEdlE Axe
ovotransferrin®] 7FridlE Ax+= 714 (ovotransferrin) 3 &40 % 25:12 %4
o] A zZssit. &3] £ 100 mLel ovotransferrine 4 g %9 & &4 ]
skolom 45TeA 3A17F BEg £ 100ColA 103 & 71Hgste] 45 58493 A1A vks
gA At

T4 843 & AR (1,900%Xg, 20 min) S AXA HH AAEo] YA HE=d o]

%

A

Az 7hrasl] HA &2 ovotransferrine] WA E o] A witel 1xbd% 7FrE
& F&ol oF 70-80% FEE SHA YERst

ol& Adsty] A&l Jheasl 23S €1 100 mL @ ovotransferrin ¥ &4 9] %S R\
o7 Zo (€9 100 mL 9 ovotransferrin 2 g, 84 0.08 g) 7}l E AAIS 43, &
A =84 5 FAHE JAEL Fo] ALY gloA Ot 8o Fopxl A= & 3l
ATH.
. Ovotransferrin 2 7}523% (promod 278) ¢ &<¢+& 1}

1P A 8 A3E AR ovotransferrin 7wl & day ~3eEd Ay
= AyEY (QxdE 243, 759 dAFEe & FoHer avrt F2 Ve RdEe Al
WHakA] Xk AT ol @ ¥rt 7H £ ovotransferrin 7t sl &2 promod 278
B4E ol&% TR ER olF 2AhdE AT 73 Al Adste] AFE Wit

Promod 278 &A49] 7% A& 7hael ol&¥s mioln, 7t Wedk vE aisel
Hlal) Agsty] wiel o84 el Bl vk 53] 2ahd kel Al 2 HEHEd A
o4 promod 278 &4 ZFrEEdAES oldst] WYl WE T=AddS A wWZel

I

T ATEAME oAl o
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¥e]
=]

B0.62

m
=1
1

665.92

|
=1
T

56.17

o
Q
T

Ln
=}
T

Inhibition effect (%)
W e
o o

Pt
=]
T

-
=]
T

Q

1.25 2.5 5 10 20
Sample concentration (mg/mlL)

ofN

Fig. 32. tf&% Al HT-29A4 ¥ 3t ovotrasnferrin 4 7I-EIHEL AXESA 7

Fig. 32& promod 278 &4 E o] &3t ovotransferrin 7FrFEall &2 thdebA el HT-29
Asze] st AEZRAES yEd Zdzolty. ZHEZeE YEA ANE T)E
¢ 40 mg/mLeoA T okt MEEAS ®elth A9 ovotransferrin 7}

T E (promod 278) 9 A9 5 mg/mLollAE 50% ol AxEHAde]l e 3E &

gl

ovotransferrin® 7-%-

100

—— 5 mg/mL —&— 10 mg/mL - 20 mg/mL

=] )
Q Q
T T

Ceell viability (%)
I
o

[\]
(=]
T

o 6 12 24 48
Time (hr)

Fig. 33. tiFAEQ HT-29A41 X t3t ovotrasnferrin &4 7FFEES wiF A7+ &

AESE AT,

Fig. 33+ HT—-2943%9] t3t ovotrasnferrin &2 7FFE3]E2 ujk A7+ &H
Uebd Jejzolnt, Tz E B BE oA wieF 6AIZF A SAsHA ME=/do] e
© Ae & T o olF ujgf ATto] FUketA R MESA = oAl MstE #ET F

SLSA T
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t}. Ovotransferrin promod 278 &4 7} &2 AHALE 2 3}

71%54S 7FA+= ovotransferrin &4 7FrEaIE2 a82¢ A 9ste] wks &% bl

o Al 9 9 pH 55 aEste] Al 21S HA3) it vEbg 1™ 44 (Table 15)
(RSM)& AAIEH]e] A 7b5ah WbeAIRE, WS pH M= AZE4S waL, BAs9c,
Table 15. Ovotransferrin 84 7l+E3&9 A HZ3 21 fAQA
Levels (Yn)
Xn Independent variables
Y1 Y2 Y3 Y4
X1 Incubation Time 3 6 9 12
X2 pH 35 40 45 50

Table 16. HT—29 Al¥o] tf3t pH ¥ A)Zt ¥ promod 278 7}5-EdE AXESA A

Al ZF (hr)
PH o o (mg/mD) i 0 ’ L2
5 69.33 58.48 — 60.02
4 10 74.96 69.45 84.21 68.45
20 79.72 76.36 86.61 77.20
5 64.38 55.48 85.02 55.04
5 10 69.76 69.33 87.20 61.29
20 76.90 77.43 89.37 67.43
5 44.41 58.32 82.88 48.71
6 10 72.19 70.28 83.41 67.60
20 80.17 79.55 87.70 79.36
5 55.45 64.94 79.72 56.17
7 10 65.48 73.90 88.34 66.92
20 71.46 79.61 84.34 80.62
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Table 17. LoVo Al¥9] th3t pH ¥ Azt ¥ promod 278 7}4-EdE AIXESA A3

Al ZF(hr)
PH | o (mg/mD) ’ 0 ’ 12
5 32.59 32.11 — 27.04
4 10 48.86 46.58 50.79 30.31
20 67.57 60.46 69.65 49.29
5 33.84 12.19 26.73 20.79
5 10 40.92 46.66 45.72 23.62
20 62.46 65.72 60.30 48.19
5 35.38 20.72 3.54 5.11
6 10 46.19 43.28 37.97 19.58
20 67.33 62.97 60.69 47.80
5 34.71 23.27 15.61 13.52
7 10 42.45 34.36 32.27 20.95
20 62.11 50.31 58.29 45.20

Table 168} Table 17 ovotransferrin 7} = 5 AEE promod 278 E4AE ol f
sto] Wk AJZF ¥, Wk pH HE VbR E A }01 et MEQI HT-29 29 LoVoodl
sty AlE 54 st Ado|t}. Sample? %+ 1.25 mg/mL FE 20 mg/mL 7}4]
AglS Ao, 2.5 mg/mL¥ 1.25 mg/mLoﬂ = SampleﬂJ o]l 2ol & HHER
Al kol dHolg ol @7}3}?4 ottt LoVo Aol disir= AlxESAo] yehzl FARL

o

sample %7} #=3ta1, HT-29 A28 vlugls o 237t njnjd s & 5 Ak

Ao HT-29 Aol disixe pHSE AlZEe] T4 §lo] aL=A MxEs5/do] Yehte=
e g = QI o] A¥E BdUl® vk AR 3AIZF FE 1243 7bA] WEEs S
i, ¥-8 pHE 4—777}?4 A A BRI fodow gyt SUtHEE s 3F & 5 4
Atk 2 A" promod 278 &4 ThEEsiEel gt AAF HAs= AA & oot gl
. AZEEe] 2 d R AEQ WS EHEEAY (RSM) S AAIEHA gk, olgle 7| 5AE =
d & Qe uE wHE 2AselY

w3k 4

rir

Ovotranferrin® 7]sA &4S ¢3+] ovotransferrin® ©]33} AgdS Eaf & F+ 2l
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s Agersity. oldst  AFEE Eelehe WwWoeE:  DTT  (dithiothreitol),
mercaptoethanol, 18|37 TCEP (Tris(2—carboxyethyl) phosphine hydrochloride) %2

g o gate] olgkal AP ¥al & & Uk

(1) Mercaptoethanols& ©] &3t 0|33} A& 3
Mercaptoethanols ©]&3%F o]gst Ast #3 WH> 100 mL <SHFFl 2 g9
ovotransferring =< %, 0.2% mercaptoethanols *2]3t31 37C water bathollA 24| 7k

R & dAEE (1,900xg, 20 min) § AEARE ZEste] 2447 BAE AA
mercaptoethanols AANTAGY. F4 = F4A AXE ARSI AFEsESIth o] 99
mercaptoethanol® ©]&3} dea Zefstil 234 0% 45 o] g3ty 7k E A8
t}, ojuff o]&3t @A+ trypsin, protamex, promod 278%™ FAN 100 mL F 0.08 ¢ &
25 AHgste] 3AF RESAIA FUTE &4 A A= 100TAA 102 F #d & HJA

& AASE 4 Azl v el At

it

Table 18. Mercaptoethanold ©] &3t 0|33 A3 E3fo W& A EX=EA HE)

7= AE AE =74 MercaptoEtoH A& #E Ax =74
(mg/mL) (%) (mg/mL) (%)
2.5 - 2.5 —
5 12.58 5 -
Ovotransferrin 10 33.47 M—ovotransfferrin 10 -
20 44 .27 20 4.76
40 59.19 40 18.20
2.5 - 2.5 15.13
Ovotransferrin 5 - M-—ovotransfferrin 5 20.77
] 10 7.50 ] 10 20.04
~Trypsin 20 86.17 ~Trypsin 20 37.47
40 96.99 40 42.95
2.5 - 2.5 46.41
Ovotransferrin 5 h M-—ovotransfferrin 5 46.12
_p 10 - _p 10 63.35
rotamex 20 _ rotamex 20 69.81
40 23.92 40 81.60
2.5 4.31 2.5 55.14
Ovotransferrin 150 ééig M—-ovotransfferrin 150 222;
- PI”OH’IOd 278 20 66.92 _Promod 278 20 82.65
40 R0.62 40 89.30

MTT assaysS =3 tf#<et Al3EQl HT—-29 AXoA AEEA = vluws)] 2 das=
Table 18¢] YESTE. Mercaptoethanol® ©]33 AgS FE&st MZ] HAF 7|+

i=]
ovotransferrin®} Ht}E g3 Zo]E Ho|x| 9gkt}. AW mercaptoethanold ©]-83}o]
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0|33} A3 Basta 23O R GARE JFEIHNE AN B A J)E a4 TSR E
of uldl] Feldor gyt FoHE Ae #F I S QY. 53] protamex &4 7FEd
9] A$ 40 mg/mLAlA Z2F AlxESAdo] B2E R ¢S HbH | mercaptoethanolS WA A

ol
il

1 protamex EAFE ZFEEAlE AAIE A¥ 40 mg/mLelA 80% ©]de] AME=Ad0]

oo™ 10 mg/mLe sXoM%E 60% ol’el AxSAde] A&AEUY. o= a4 7k
o]do] ovotransferrin® ©o|&3 AI}S Addow 2 protamex HA7}

ovotransferringe 23]st=0d] Lo)d}A o zn 7=

HA o] A3E EYE A4 7 a3E =4 el 2de g1 S lon, ol nvte

o7 7|SAES ztE= FHEglo|BEE A Zo|t),

Moo M e
bl

o

(2) TCEPE ©]&% o33} A5 &4l
TCEPE o] &3t olssl At Eafiwys v vk 94 0.2 mM TCEPE pH 4.0¢]
20 mM citrate—phosphate bufferell ovotransferrin® 7] o] 37CeolAq 64 7F WA 71
T AEE FEAS o]&3ste] pHE 7.00% x4AsIQlt ©]E cut off size 3,500 Da®] F4
uo R 48/\]7P FAEte] TCEPE AIAS & § o1& 1,900xg, 20804 A& o] 4
Ne &4 dxste] Age] AREstQlth ¥Rk ofy g TCEPE ol &3 olstst A%< #afsh

%
F 2AH 0% HaE olgdt] AeraE AAs

[:1

Hm

Table 19. TCEPE ©|&3% 0|33} A Edo & AlxsA s}t

TCEP TCEP -
s Al 254 ) Al X554 TCEP - Promod A=A
IS %) e %) 278 (mg/mL) %)
m m
(onip/mll) ’ (migy/mil) ’ s ’
0.5 NDV 0.5 ND 0.5 ND
1 ND 1 ND 1 ND
2 ND 2 ND 2 ND
3 19.62 3 66.591+0.02 3 66.59+0.02
4 86.38+1.09 4 97.34+0.68 4 97.34%+0.68
8 97.65+0.45 8 97.34+1.25 8 97.34+1.25

UND: Not detected.

Table 199 A¥= TCEPE o] &% ol&3st A Zafol we Alx54d Hsts thded Al
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Q1 HT-2941£5 &3l yEtdl Zlojty. TCEPE ol &ste] ojshst A= 28 & A3 4

mg/mL 57 86% A% MXESAS YERRITE 7]£ ovotransferrin® 7d-% 40 mg/mL

o wmekstAl AEEAGE Hole Zlo HlehH MEEAo] FoAoer TUtE As #F &

T Stk SHAIRE TCEP Al o]% 45 ol&ste] 7hitel] s Adolx= TCEP Az =t

Pe A B {2 A 2= #F & 7 gtk
J

AA7HA 2 ATHAA A

I

951\
Jol w e At %611 01% SDSE AAROEH F41

v}, Ovotransferrin ¥ ovotranferrin 7}E3]E 9] nitric oxide (NO) &4 A3 &3

rE

o\
N,

anE gzt g3t macrophage Raw 264.7 cells Z%F

57 7|BAe Aslog
738 nitric oxide?] %o St AdES W& Fol Ak AA7HA Raw 264.7 cells?l
A S T4 ¢kon NO A4S z2te 7R ES 24 %3 Agto|t)
A TCEP Agel oa] Ax® 7tsEaEo] tha]l Raw 264.7 cellsol J3FS F4 &
F& FEE 22 glon, 497 o U E NO 84 A3s AT Aot

v}, A9 Al WS 133 lactoferrin® ovotransferrin®] A|EXEA v

w2 Azl #ulEa Qli= lactoferrin?} ovotransferrin®] YAHE M EZHAS wlwst 2
dFolt}. Table 209 A3A™, Z42e] AlaEe] thsiA lactoferrin®] ovotransferrin® v} k3t

A =2 MESAHS Hols AE #ET = Sl AT lactoferrin®] MEZSFY] & o
Al 50%E 9A Fohs AS S W, lactoferrin ¥} ovotransferrin®] &4 Foldo= A}
o7} glvtar AeE

Lactoferrin< ovotransferrin®} wpxt7}x| 2 HF A3rHo] £ transferrin Al el w4
o]t}. Lactoferrin® Z-¢- oA F2 Z2¥m o8] 714 7]s/de] wol BslA sl= =
olt}, At A F-gvtete| A lactoferrin® w7 kg @ 60-707HH 02 w§ wUtE @
e e AAolt). 17 wiEol ovotransferrin®] lactoferrin®} &/Ado] FAFsHA UER
Yo ovotransferring lactoferrin thAl A=A F&o] o]& 7hesirhal Azt o o &=
3 ovotransferrin®] A9 A oA Ax FduE= ko] 7] wiZo tiEFAAS 3
ovotransferring A& 3t FE3st A Ho] vta Ao
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Table 20. Lactoferrin® ovotransferrin® A|EXEA] vl
=

e AZEA (%)

(mg/mL HT-29 LoVo MRC-5
) LTFY OTE? LTF OTF LTF OTF
2.5 35.82 - 53.05 3.48 24.66 -
5 20.31 - 45.06 7.29 31.18 -
10 29.24 3.98 38.33 8.28 44.19 -
20 45.77 31.24 43.85 15.80 64.66 -

UL TF: lactoferrin, 2)OTF: ovotransferrin,
2. 7154 AL Y3t ovotransferrin A3 Wy A

Ovotransferrin®] & w|AE @3= 5+ 7FA 7%l oalA o] Fofxvta Barx i Q.
71 3 mediadh A 59 AR Adste] mAEEe] o]&d e HES AATS
24 HAEY AS A= AHola, T St ovotransferrin®] WA E G
cell-membrane= lysisAAA o2 & v|P& 5345 B Jlo] F3 myjol,

1 Bt B2 AdFAEo] 33t lactoferrin® activation¥} & vl AYE G ol thsk Ao
ojatd, A o]&o] AA ® apo—forme]| holo—formel ®lsll & w|AE &7 EA Hold A
o2 HuHEY (Valenti et al, 1982; Ibrahim et al, 2000; Ko et al, 2008). wa}x &
AT = ovotransferrinell A A o]&& AATFOEHN ovotransferrin®] & v = g34=
SHA 7= o 1 H2 o] gl

27 st ovotransferrin®] w2 2 GA WHE AR ovotransferrine] H o]
HA FAEto] ovotransferrin®  3}ehA M E =< ¥ ethanole  ©] 83k
ovotransferring 2|8t WH ol U?E]-/\i ovotransferrin®] & w|AE @35 FIIA|7]7]
84 = ovotransferrinel] 2> A o]& A|Ad ok -l ovotransferrine] F2H¥ A o]
22 releasedt= Hl+= pyrophosphate, sulfate, chloride 2] 7F3t So]20] FQ 3t}
Bausa glom, B3k pH7F T3 oddhs dvta defA 3tk 53] bicarbonate”} A&t
A = 43 StellA citrateol 2Jdt A o] 2 releasew pHell & J&FS vty &yA 9l
t}. ovotransferrin® ZF-E Z o]& releaser pH7} ESF= 74 o] Fo) XA vk, pH7} 4.2
olgt®2 "ol A9 Fe—free ovotransferrin®] WAool dojdtty R us 3 it} o]t <
T5 vtg o2 S8+ HCIY citric acidE ©]&3F9 ovotransferrin®llA] d o2& release
Al713L, 2% A released ® A o]&& H ©]& chelating resing ©]-&3to] AAs= W=
Ad3FAtE. H o] 2 chelating resin® 2+ AGL—X2 Y chelex F 7FAE Ada 2 A},
7 a9 7F vl2Ekd A RE A A QD HellA AG1-X27F AAHo] AL, resin® granule size”f
AM ZHs o] & we| flow rateZ} W= batch® Z-F°l% handlinge] £°]sto]
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AG1-X2E5 ARg3et7l 2 A etalt.

7}. Ovotransferrin®] AAF 24 7

s Egko] 57 343 & 500 mM FeCl,.6H,0 €% (0.8 mL/L)S Y1 2% Fx
A o A ovotransferrinJ HES X347 b2 100% o g2S AA3s] H7Este] 5 557}

fllo f“
i)
Y
>
N
}_.
oo
A\l
[\l
o
X
”
=2
x
w
o

43% %Al 3t2 ovotransferring #| 2|3t 7] €} ¢} whanz]
P A2 sko] ovotransferring Z2] 3ttt ol A ¥ s e FAste e &
£ 59%%2 S7MAA ovotransferring H A & YAEE st 45
ovotransferrin®t A3t} oA =A% ovotransferrin 1082 FF
S AAsE FFAZ F citric acidE ©]| &3] pHE 4.7%2 Z743}9] ovotransferrin® &
| && release Al7]3, AG1—-X2 resine ©]&3slo] 58 SdoA H o] AAT &
AWz st

Fig. 342 59%9] deb&& o] &3te] AW ovotransferring 10819 THF=Z %2 £
oty o] &M= ultrafiltrations ©]&3te] CgrES AAstL FFA7I= HEe AR=H,
Fig. 35904 7 #}g& B+ Q) Fig. 365 ©|dA %% ovotransferring HoF11
glom o] fMS citric acidES o] g3dlo] pH 45t A o] &S release A7]3, AGL—X2
resin (Fig. 37)2 ©]€3}lo] batch method® released® A o]2S A7 3ttt Fig. 38 &
A o]0l AAW ovotransferrin FNXS freeze dryerE o|g3e] FAAZXAN FHF

ovotransferrin® 2523 HoF1 Q)

O

off
BN

s
Q28122011

Fig. 34. 59% o|¥&+&Z ovotransferrin® I AA|Z &N,
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Fig. 36. Ultrafiltratione ©]&3to] o&2S AAT & 5= F ovotransferrin &4.
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Fig. 38. Freeze dryerg& °]&3le] 5247 %x ¥ Fe—free Ovotransferrin.

Y. Ovotransferrin 255 HE AAE st HZF =1 /Y

(1) A o]& (Fe®*")o°] ovotransferrin®l A released T +=H] A2 pHY H3
59%° ¥&= FF% holo—ovotransferring 108 EF° T/HFZE %<2 v HCIF
citric acid® pHE ZA3 & color W3}E vlwsle] d o]—releasing capacitys 57438k
At} Fig. 392 pH W3l whE color H3E HojF= Aoy, HCIZ pHE =4I ES F
pH7} wrobda= Azho]l dajdle & & oy o4Hds] H2 AMZo] Holglel H o]
—releasing®] &3] & doAA] ovk= AS B ¢ vk 1o HEE citric acid® pHE
ZAYE B & pH (pH 5 ©]3h) oA HE Mzo] Azl Z1 o2 Kot citric acidE At
= 7%, pH 5 o]stellA H o]&-releasing ©] & dojdtt= As 7HA Aoz &2l &
Atk wEkA citric acidE AFESHE Zlo] HCIES ARESheE 2 Bk 3 o]25 release°l
A madHolgt= Ae & Atk Uk, pHYE 5 oletd Aol EF A o2 release’t #

O:x

4 o
poe)

in?
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dojykxwt, pH7F UF @S A% ovotransferrin®] HAIS $e7F 9lom=w 71 = 714 F
Aol pHE A A3te] d o] &2 release Al7]7]12 A3}

Fig. 39. pH Y ovotransferrin®] & o] AA AX &<,
A. pH adjusted using HCl. B. pH adjusted using citric acid.

Fig. 40—A9} BE Z+ZF HCIY citric acidE ©]8€3}9 ovotransferrin® ZH-E & o]&%
releasedtil AG1—X2 resing ©]&3lo] H o]&S A|AS ¥ ferrozine methodE ©]8-3}
residual @ o]&S& =743t T8 Zo|t}. Fig. 40—A%t BolA X wvle} Zo], residual A 9]
28] FE7} citric acidE AHEFS w7 B4 =31, pH7F S5 residual # o]&o] Ha
< ¢ 4 3tk HCIF citric acidE AF&38A pHE =4S 45, citric acidE AF&$ 497}
residual & o]2o] #xl WF&& & 4 Qli=dl, °] citric acidE ©]83F9] ovotransferrin®
ZHE H o]&% released & AG1—-X2 resing o]&3to] #H o]2S A|ASE Flo] T
pH =3 stolA= & o adxde & + Ak w2bA citric acidE ©]&3h= 2] HCI
= ol&3ete A Hu ¢ Foe AES doH, ofe ARleA e Aiel dAgkE & 3l

o

A. lon removal from ovotransferrin B. lon removal from ovotransferrin
solution using HCI solution using citric acid

0.600
£ o000
=]

= 0.400

£ 0300

B st resin trt. B st resin trt.

s

3 0.200

2

g 0100
0.000

B 2nd resin trt. B 2nd resin trt.

Fig. 40. HCl 9 citric acid® ©]€3}9] ovotransferrin® 2% E & 0]&% releasedt ¥
AG1-X2& ©°]g3t™ released® E o]&& AAT . A. HCl o] B. Citric acid
o] &

(2) AE A Ao HA3 resing FFHF &<l
Holo—ovotransferrin®| A released® Z o]22 AAE HA 371 i 4 05 M
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citric acidE o]&3sto] pH 4.72 =4d & A= & ¢ AGL-X2E ¥olA #H o] A
Aol HQ3k HA AGL-X29 S AAseE AYS St 6 mg/mLe ovotransferrin
o] skf-¥ 100 mL solution®] 0.1%E 0.9 g Alo]9] AG1—X2 resing ¥ &, =9 A&
Y= ferric citrateZ7} €HA3] Abebd wi7bA] Ad=olA] s8] watskeith. wRk F oA 1577t
tF A7) samples AFdF] £ £ 3+ residual A ©]29 %S ferrozine method
E &oto] SAstt. 18l Al ferric citrateE® A AT o Holgle citratex #H o]}
bindingste] &9 o] EAT 7hsAdo]l QS HERE citric acid® dialysisE &8t A A
t}. 18] 30 citric acid?} residual & o]&of QS w|X = A% FASFI T

Table 212 citric acid”’} ovotransferrin & ©]-&—binding capacity®l] Q&L v|X]+= A
of st A= RolF 1 Qt} Table 2104 ®H= nkg} 7o), residual & o]& (ppm) < <
o] dialysis®| ol Zd#glol #tel ztol7b glth. webA dialysisE &3dko] citric acidE Al

ABFA] olE ovotransferrin® residual & o] Q&S v|XA A=t} & 4 3t}

Table 21. Citrate?} ovotransferrin® & ©]2—binding capacity®ll 7|X]= F 3

Protein? Ovotransferrin Residual
Treatment .
(mg/mL) (mg/mL) iron?) (ppm)
Without dialysis 8.59 =+ 0.14 8.00 £ 0.57 0.52 = 0.08
Dialysis 8.57 * 0.17 8.42 £ 0.67 0.53 £ 0.06

UProtein concentrations measured by the Lowry method.
2)The amount of iron remaining in the solution after iron removal was measured.

Fig. 412 100 mL ovotransferrin & 0.1 g%E 0.9 g 749 AGl1—X2 resine ©]&3t
residual A o]&9 ¥ FAT Aol digh T zoltk. AGLI-X2 resing ©]&3H
released® # ol&& 3 W AAS ZHY F ¥ AASAS W residual A o] &) <o

S B 5 Qv 53] 0.6 ¢ 3 0.9 gollM9 residual E o] 9fo] e3P

oHZ 0.6 g o] AGL-X2 resing °]g3td & E9E B F

< ¢ g Atk 0.6 g9 AG1—X2 resin %F°] 0.9 g Xt} 714 A1 HelA Fa st

o At= AS 7Y & u, FoJE 100 mL ovotransferrin & 0.6 g AG1—-X2 resine

A o= F W AAG <L residual A o]22] ol A FAD FF

o7 dn= AES UE F 3
s

-3+ solution 100 mL

30
Noxe
Al S

O

by

It} el B AdAo A= 6 mg/mL 2] ovotransferring ¢
6 g9 AG1—-X2 resing AH&ste AR HE AA s
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— 3.5'
g
& 3.0
= 2.51
o
£ 20-
S 1.5
- 1.0
w U
Q First
T 0.5
0.0 -
0.2 0.3 0.6 58 Second
AG1-X, resin (g)/100 mL solution
Fig. 41. AG1-X2 resin A& o] & & o] £ Fx Q.
3. T E43& %3 ovotransferrin @ ovotransferrin 7}5Ea &2 HE=7 9
ey AF E 1 71d 79 dF
AT YxRelg e ddsee Ao] 242 Table 22, Fig. 42 ¥ 2.
Table 22. A% FTE 2] &4 (%)
. Normal
Ingredients DMH DMH+OTF® | DMH+PHY | DMH+THY
control
Casein 20.0 20.0 17.5 17.5 17.5
Corn starch 40.9 40.9 40.9 40.9 40.9
Sucrose 10.0 10.0 5.8 5.8 5.8
Corn oil 10.0 10.0 6.7 6.7 6.7
Lard 12.0 12.0 12.0 12.0 12.0
Cellulose 2.0 2.0 2.0 2.0 2.0
Vitamin mixturel) 1.0 1.0 1.0 1.0 1.0
Mineral mixture2) 3.5 3.5 3.5 3.5 3.5
Choline bitartarate 0.3 0.3 0.3 0.3 0.3
DL —Methionine 0.3 0.3 0.3 0.3 0.3
OTF¥ - - 5.0 - -
pPHY - - - 5.0 -
THY - - - - 5.0
Total 100.0 100.0 100.0 100.0 100.0

&

UVitamin mixture: AIN—76A. ?Mineral mixture: AIN—76A. * OTF, ovotransferrin. *PH,
promod hydrolysate. 5)TH, trypsin hydrolysate.
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Saline or DMH injection

2 T
e e e e s e

|
| | |
Control and Experimental Diets (8wks)

Adjustment

Fig. 42. 3548 tjz}el.

7b ATS7HE, HoldF B BAI|FAC vA= 9F

A FEe AV 4 ATSUHE, o F AolAFAT, AolAA a8, ada 7
F719 FAl= Table 239 A8 & A7 A4 dxz3) vlasksles o, [
o 2], [ FZ+ovotransferrin ], [HH&Y F&+trypsin 7FrEdl= 35
18] AlFo] FeAoE Ekow, [HhEY 1 L-Irpromod 278 7brEdlE IETlS (HE
& izl vl FoHo R A dEk A, Al 7 AR FET AbeldA s #9F

3l zpo]7} UrE}Uer ok

—_
o

Ztoll Hl &l 1‘4176“’ i +trypsin ZhEiEelE FE ol
T Abolol M= ol A ]l Apol7b yEbLbA] 9kt
oldHEES A dixTel vEl [(WEY ] [ 2 +ovotransferring 3w
% epgkow, [ther +d+promod 7HEEAE S E T [chgek o
=

= GER T, 7 AR 2R AtoldAs %94@@ o1k e

PA
24 AR BAEEA T 39 FEES A2 A2 FITAA felA2
Al

= 5 vEksten, 44, agel A Fo Al ZolrE e A efgkTt.
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Table 23. Ovotransferrin®} 1 7}4E3]E9] weight gain, food intake, food efficiency
ratio, organ weight °] B|X]= 3

, DMH DMH DMH
Ingredients N DMH?
+0OTF? +PHY +THY
Bod ight i i
o W(el;g 147.50+3.86° | 122.79+4.34° | 129.50+4.75% | 137.14+4.33" | 129.71+5.01%
gamn (g
Food intake b b ab ab a
16.88+0.15 16.41+0.17 16.46+0.15 16.26+0.19 16.06+0.16
(g/day)
FERY 0.15+0.00¢ 0.13+0.00° 0.13+0.00%" 0.14+0.00" | 0.14+0.00"
Relative organ weight (g/100 g BW)
Liver 2.45%+0.07° 3.01+0.09" 2.94+0.07" 2.86+0.04° 2.94+0.05"
Heart 0.33+0.05" 0.33£0.01 0.33£0.01 0.35+0.01 0.33£0.01
Kidney 0.65+0.03" 0.73%£0.03 0.73%0.02 0.68+0.03 0.68+0.02
Spleen 0.19+0.01" 0.20%0.02 0.22+0.01 0.22+0.01 0.22+0.01

Values are mean®SE for 10 animals in each group. 1)NC, normal control. 2)DMH, dimethyl—hydrazin.

3)OTF, ovotransferrin. 4)PH, promod hydrolysate. 5)TH, trypsin hydrolysate. 6)FER, food efficiency
ratio=weight gain (g/day)/food intake (g/day).

. XAl vAE 9F

Aol Foleo] wWE A AJAFe]l WslE= Table 24°] AASITH [bhader diz+19 TG,
GOT, GPTE& [AddzxT]el vlal Fodozw F7rstier, 71 ¢ TC, HDL Z#HAHE,
LDL FdAdHEe 8% st #Asht gl 873k A5 33 %, 3F 7l A%EJ GOT

o
=[St +trypsin ZFrREAlEFF oA FoF oz FAS o w e

Table 24. Ovotransferrin® 1 7}5E3]E0] DMH—treated rats E2oJA X AAA o] w] X

= 9%

Ingredients NCY DMH? DMH +0TF?® | DMH+PHY | DMH+TH?

113.3 *

TCY (mg/dL) 106.7 = 2.2 1184 = 4.8 | 121.3 + 55 | 109.4 * 6.1 e
TG” (mg/dL) 48.7 £ 2.9° | 65.6 + 4.4 70.6 * 6.2° | 659 + 5.4° | 60.6 + 2.8°
HDL-C® (mg/dL) | 47.0 = 3.0 51.9 + 2.3 53.0 = 4.0 | 46.14 + 2.3 | 53.3 + 3.2™
LDL-C? (mg/dL) | 50.0 = 1.7 535 + 2.1 54.17 + 4.6 50.1 + 4.7 | 479 + 2.6"™
GOT (U/L) 43.9 + 3.0° 53.9 + 2.3" 47.4 + 3.4%™ | 469 + 1.8° | 40.9 = 1.7°
GPTY (U/L) 17.7 + 1.6° 32.6 + 3.6" 30.9 £ 4.0° | 29.6 £ 2.5° | 28.1 + 4.0°

Values are mean=SE for 10 animals in each group. 1)NC, normal control. 2)DMH, dimethyl—hydrazin.
3)OTF, ovotransferrin. 4)PH, promod hydrolysate. 5)TH, trypsin hydrolysate. 6)TC, total cholesterol.
7)TG, Triglycerides. 8)HDL—C, High—density lipoprotein. Q)LDL—C, low—density lipoprotein. 10)GOT,
glutamic oxaloacetic transaminase. 11)GPT,glutamic pyruvic transaminase. "not significant.
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g4 FdAss (TRAP) I AEF dAksE &4 (catalase) & 42 [F4d =], (U
A, &2 7 Alg FF7 el 594820 Aol 7k YERA] 9kttt (Table 25). 184
A +trypsin 7R ET T oAM= T A, catalase @4 EAdo] [dhEd

=]
ZT el vl Zvlete AdS Bt

n
F

—

Table 25. Ovotransferrin® 1 7}5-E3&E2 T35 2D HET 43 aho v+

33
, DMH
Ingredients NCY DMH? DMH+PH* | DMH+THY
+OTF?¥
TRAPY (mM) 1.2 = 0.0 1.2 = 0.0 1.3 = 0.0 1.2 £ 0.1 | 1.3 + 0.0%
Catalase (K/g 798.1 795.9 774.2 797 .4 822.1
Hb) + 132.3 + 89.6 + 87.3 + 46.5 + 67.2%

Values are mean+SE for 10 animals in each group. ’NC, normal control. 2DMH,
dimethyl—hydrazin. 3 OTF, ovotransferrin. YPH, promod hydrolysate. °TH, trypsin
hydrolysate. 6)TRAP, total radical trapping antioxidant potential. ") ot significant.

. thFxZe] AC @ ACF Ao nx& 93¢

Ovotransferrin W 7 7FpEdlE°] DMHZ F53 thdd rat ZdofA ofgete] oy
Hel AC (aberrant crypt) % ACF (aberrant crypt foci) 2] Fol mlX+= 92 Fig. 43
of AAletF et (Kanna et al, 2003; Kaneko et al, 2007; Tanwar et al, 20009;
Senedese et al, 2013) . [WFGHET] =M= [FddxL]e =43 & v
A AERELAR A ML Z7|ef Bef Wy Ayl =AY ACS ol ]
AAAl cryptZt o8/ 2ol dAH ACF7F #&H At 8F7F2] ovotransferrin W 71 7}
TFidllE S ACS ACFe S 8oz darzle AeE Yetsten, 53] (%

@ o

SHubtirypsin MR BT Aol FAshl oAE 2L BT 5 gtk
By AR %%—% ERRA 3,

o
DMHe}  #2  3hebd ddsde o
cytochrome P450% ¢ 4tst @450 & = il;
(electrophilic reactant) ® &3} =t} 0]% RS Sl ﬂi*}”}}%%% AA Yol EA5H=
e =29 DNASH WHg3stel DNA adduct® AJA3ska, DNA £4do] s&E¥A ¢row

DNA 24 Al Eeuol7h Qolu} eha kst Hek.
U, P AL SRR AZEde] U ) FFGA U hpekel AR WY Y
g AT 2elA Qvh webd DMHE §53 rat R2eld oiget A9k WHl AC 9

ACF9] AAMdo] Foxoz JAESG OS2 ovotransferrin 2 1 7FEE2 S A ZH

o) 74A7}F AZH AT & & ok

it
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(i’l o
~

No. of AC
—?\
No. of ACF

a
1

o
L

Fig. 43. Ovotransferrin® 1 7}E3E0] g Z3 9 AC ¥ ACF A X I,

DMH: One week after beginning the diets, rats were treated with dimethyl—hydrazin
(DMH) 30 mg/kg for 7 weeks. DMH+OTF: Rats were treated with 30 mg/kg DMH + 5%
ovotransferrin. DMH+PH: Rats were treated with 30 mg/kg DMH + 5%
promodhydrolysate. DMH+TH: Rats were treated with 30 mg/kg DMH + 5%
trypsinhydrolyate. Bars represent mean * S.E. Bars with different superscripts ar
significantly different at the p<0.05 level by ANOVA and Duncan's multiple range test.

4. Ovotransferrin 7}-23 &9 FAAHTA 7
7}. Ovotransferrin 7FrEa &2 A8 9 TAF7} 715 3

(1) Bradford assay® B3t @¥d AgF

oA 2] JAlE ovotransferrin $5F& ¥ I MRl el @MARS dEs] 9
3to] Bradford assays S 33Fltt (Whiffen et al, 2007; Carlsson et al, 2011).
Bradford assay: ©t29 #Ho =z F33Att. Protein standard €907 24 BSA
(bovine serum albumin; Sigma, USA)< 1 mg/mL 5% 34 ¥ 1/2% serial dilutiond}
o] #H]3k3lt}h. Bradford Al9F (Biorad, USA)> THF=Z 54l 3]4ste] Fnlatoirt. 3148
BSA 200 gLel Bradford A9} 800 L5 F7lste] Alojw &, 58 b AoA wkgA7
th. 595 nmelA FFEE A &, SHTANA RvEES o2 datag R3] standard
curves 1# T8}l

Ovotransferrin ¥ 7Feital o] @i w55 S48 f&l AREE TFTE AR 4
A% FEE 45 4% 4B & 200 xLol Bradford A% 800 xLE H7bskel 4]
o & 5 1 A4 HEEA] ]37_, 595 nmelA FFEE FAAH. STHTelA whee
#OE dataE B F oA & FAA ] ddste] A5 @A S 8 5 ]l

oz =3 ovotransferrin ZhEtall =] WA §EFL- 150~250 mg/g AFOlE ThE
well Aol mls i Shgko] wHAl SAH JheEavt & ol R fes gl + AT

(Table 26).

O
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Table 26. Ovotransferrin 7}5-E-3]E2] gala &=

Sample Sample 1 Sample 2

Conc. of protein (mg/g) 182.2 £ 2.9 1715 £ 5.3

(2) SDS—-PAGEES %3 @
AZ¥ ovotransferrin 7FEEHEL] 7EES JES gsty] 9eto] of#fe] Wy ow A

"

2T
TE

F

719 %S AAES T Ovotransferrin standard (C—0755; Sigma, USA) % ovotransferrin
AFRATE 1 mg/mlol HES FR4e] ol A AR H4 £ 100 Lo

sample buffer 25 p¢LE &% % 100TCeo|A 15% 7+ A48 E A th. AcrylamideE &
gk SDS gels Axd & well]l A AEE 10 #LA loadingdtd] W79 %5S A8t
%t} Protein markerZ¥ Bio—radAl (USA)2] prestained SDS—PAGE standards
(Cat.1261-0318)= 5 pL AHEsk3ith

SDS—-PAGE Z3}, ovotransferrin®] R #3]% ] ovotransferrin® W=i= A2
g1d = U, 29 kDa o]stollA theFsh ©@iA gl Jelolt wEE Fld 4 gl

(Fig. 44).

N

3
R

o

105kD

75kD

53.5kD Ovotransferrin

37kD

29kD

19kD

1: Marker

2: Pure Conalumin Sample - Ovotransferrin (800H})

3: 7B 8 =l Al Ovotransferrin (20H])

4; 7t 8| =l o AF Ovotransferrin (S0HR)

5 7HEES = SZEHE He|st 22 Ovotransferrin (308K)
6: 7t=B8] = SZEHE K2|Tt 22 Ovotransferrin (S0HY)

Fig. 44. Ovotransferrin 7}FE3 &2 SDS—-PAGE ZA}.
(3) MALDI-TOFE E3+ £4
A7 20 mge LC water (0.2% TFA) 1 mLe] d&3 = Ag8&: 2 pleo| HCCA

matrix solutiong 4 pL H7FsFe] 2 Motk 1 & 2 uLE wello] AA3F}] air—dry

_82_



3 Table 279 2798 MALDI-TOF #4& AA&lt}.
X943 600-7000 Da Alelo] thakdt FElo|= BEapEo] HEHO 77 2 HAS
F A%t (Fig. 45). 18y #4439 54 E4=F Heto|=rl EA5t= A o]

2719 Mepol=go] EASe EAse] s FoRad fetelme 573

Table 27. MALDI-TOF #4 =7

o 22 23 = 22 27
Mode of Acquisition
) Reflector 600~7000 Da
operation mass range
. Number of laser
Extraction mode Delayed 500/spectrum
shots
Polarity Positive Laser intensity 950~1400
Acquisition
Manual Laser Rep Rate 20.0Hz
control
Accelerating ] ] ]
20,000 V Calibration type Cal Mix 2
voltage
. Calibration
Grid voltage 70.5% ) CHCA
matrix
Guide wire 0.0% Low mass gate 500 Da
Extraction delay Instrument
) 300 nsec Ultraflex III
time name
T x104
E 1960.332
g S
£
1.5+
281?_050
1436.706 2287275
1.0 T |
251?,203;
0.5+  4053.934 I
SEGOU10S 5862021
0.0 - L e =

T T T
1000

Fig. 45.

T T
2000

T T T
3000

T T
4000

T T T
5000

T T T
6000

ovotransferrin 7}rE3]E 9 MALDI-TOF ¥4 A}
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. Ovotransferrin 7}5Eaf &9 PAZA AE LD scale—up test

LA

(1) 12 ddge 4 2 d4E28 A

Wilo]| A ovotransferrin®t F2]3F7] 98l ovotransferrin®] Fe2 £o] fIEE FoF
A

ro,

5, ol&ES F7Feto] ovotransferrin & ThE @RAES FAAZT A9 S AES
AEdE &3l AIASY] Fe—ovotransferrin ol&& 4S5 A3

o] BAE A%l Vwetd e ok dlo] s TRTE Yl wukete] # 4o
At 0.5 M FeCly < Axd &, dul-575 &9 LY 0.8 mLe HEZE H7FeE §
Hheto] - AolFqleh. 303 1+ WA|ste] A o]Ro] ovotransferrin¥ F38] AFE F UE
= stolE &, ole s 43% sE7F 2 wi7bA HUbstar & AojFilvh. olgbEo]l H7bEW
AL Aol YAH= As #FS e, o] - ovotransferrin & & w9l
AEE °]F 2,500xg o]Fow AR E ate] AlAste] FUTt.

AT Al i AL Al mEefol & 2, AL AAEe] AR Ad oF
Atk A5 AR BF, 4 AN ARRshe Aol Blsl 22 rpmellA
o 9o AAEes e EE g s ol A4 ddiEe7E Agsks o] ALk
of st &S vE AR FAFHTh I ke HA A] FAsk JAE] o] A
EF9 20%°l Zate] AEHAA FHES] AAE 254 A8 2o & Fow Jd
= AT

A (FINEAupo] 2 oA Hfstal e 524 d4lie]7]= batch BFYle® A4 24
stz sk RS AHo® Zorty, AARE7] bowle] &l Aol o bowl tell FH
dwo] 2 HH &Es HIFa F5oE AAES Fol AAsNTFoor k= FHolth A
B 524 dAdEe7I2 diielE AAlst 23 10,000 rpm o]3e] HoA A& 0w
A E Arskdle W Al =2 E27t QJ%}{?] O]—Eroixj‘jr. SHAIRE HAEC] ¢fo] Bl
ol ti=F A Alel= F1kg%F bowl ¢+o] A AAsFo ok aF= o Hwol AU

olof YA#27] bowl ¢te] HAER X]Q‘@EE AAMTF= BFe A7 48
AR = a7t vz dddnh o oyl Bgle] ASKA dAEe e 4%, batchBy] <
21 gdalie]7]el vls] rpmeo] s @Ao] gl testE: T wElses S o s
Zlo|th
(2) Ultrafiltration ¥ &% &4

I E &3 ovotransferrin ¢ @A E A A3t Fe—ovotransferrin of&& &9
ultrafiltrations &3 +55 =oli &S A7, 55k 34 AAskaith

AHE 27 €94 Fe—ovotransferringe ol§h=9] s%7F 43% 4 HEE2 TAHAZX7F E7s

AAsts 374l Hadd

stk weEbd  ovotransferrin® =% =
A A&t Ovotransferrin®] ExpgEe ok

ultrafiltratione 3 et AA U 5F

i

o Fl(l-)t‘
» H
2

o

o

o
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76,000 Dal 2 oln] oetg HA @AM ovotransferrin 212 tfFi-o whulE L A A ¥
RARE, AAE A gk AAe] d@MAds HFEAOR AASHY] 98] 30,000 Da size®
ultrafiltration @Al‘c‘v}?iﬁ‘r. of W of'hE s&7F o UFY wo] &4d 7ol A7
o] FAFE e FES 20% olart HEE 348k ultrafiltrations A Al 8HST).
A& F 3e Fe—ovotransferrin ol& &5 FAF2 20% o3/t HE% 34
F o QAR oA n)A AAGA £ AAEZL A A7) 98 microfiltration A A
31, 30,000 Da size®Z ultrafiltrations AAIEATE ol FASF 3H FEE
ultrafiltration®] A& 2 &l wel A8k Zlo] wpgrAsin, o]F ogk AAE 98 4
Arz 2 A o 3Aste] UFE stojof stE® M sEgE ol A% diddes TS
u] X 2] 9kerth, Ultrafiltration &7 °llAl ovotransferrin® & A W 5 s 3 99
= £ deEE AAdr R, UFE FFH 5N

ultrafiltrations AAlste] oftES 3] AASAT. HFA o2 7] Flo] ¢F iy

10%7) 952 H% sEae 55890

(o
rjg

e
olt

(3) Fe—ovotransferrin® Ak

UF7F &y %% A& FAPZXSA  Fe—ovotransferring 95 & 9

g
5 gekdlel FF A4S AR %
F7} w kel o 7t Ae

(4) Ovotransferrin®] A4t

Ovotransferrin® AJ4FS ¢8| 4= Fe—ovotransferrine] %= A o]&& A A Fo ok
sttt A o] 2 A AE Y8 A 0.5 M citric acidE AFE3te] FFq° pHE 452 243
o}, Citric acidE F7FstH Abell &3] & o]&o] ovotransferrinel]A Hojx 17} sFHe
HoMol AM AL eRtdl o ® Alo] WA Hr o] BN UF 50| Fs| o FolAA
ol pH 452 FAsk= @ANA citric acid®] H7bego] Aojx|a1, ol el H o] 9]
ovotransferrin®| A F2]7} HA] ¢Fol H o] 8] A AT} o] FoAXA] o= A& st w
gha] H o]l &5 AASHY] fEA = ultrafiltration § Z7] @9 EF ] 20% ©|3t= 5F0|
o] Fo Ao et

o] FqM A o2& AAs] 9l ion—exchange resing EFN 1 mL & 1 g2 ¢
o % kel FATh Resin A7F & A o2 A AEE ddstr] Slal ofee] el
uel fNe] FH o] Es FHASIF om, 1 Aye] we} resing AASIL A EE resine
Aelsh= e wHEste] FAh &) A o] FaFo] 0.5 ppm ©lst7lt HAlEs W &9
A o]2o] gFE AAR Hog HAF}al resing A o] FNoA 3] A AT

SN H o] 3 FAL & AGERY vy (HEFd, 201D & AR&stH, o3
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p IAdERZA fA: gxHIEZAAASE (CioHgNy - HCI - HO) 05 g5 &5
7betel 200 mLE ko] WYamol :

() stolE=2F] e & st =2 T (CoHgO2) & Eoll o] 221 ARE-E wjujr} Al
&2 whEolok st} (A 1%).

(th FANUYESR &9 55 TAMUEE (NasCsHs07 - H:0) 50 g& =+ 7Fstod
200 mL= gtrh, HQahd of¥sto] WYae] ®ESTh

@) BEAEEF AY B E5HEEF 0.1 ¢& 0.05 N FASUYEFS 3 mLE 5
ola && 7}ske] 250 mL= Shtt,

(mh FH %59 55 34 Al1E 4R E [Fe(NH (S04 2 - 6H0] 0.7021 g= ©F
1%2] kel &alietel 1 L& stk o] o 1 LFele #H 0.1 mge st
(0.1 ppm).

(vh) @A HHE TCA €9 : 11.3% TCA & ZFHF 30

o

=

X

g e oS 2ok gwE Hd8 TCASN 20 mL ¥ ovotransferrin £ sample
20 mL (1:1D) = Ao 94%8 (1,900xg, 20 %) A8k @A S 2 Asch vl o)
AAR ME 10 mLE 25 mL WlAZAa (50 mL WIAA-E) o FHeta, HE= pH =4
L gxdoz 27 98 £ sample 10 mL& &2 AZEgkATe] FHelgloh pH 24 &
el BEdEas Aok 48& (20-200 £l °18) 7hetal, TAMUEFE RS A
7hetd Al A Ajeko] oA gGEMOw W= 74 (pH 3.5) A7bstar, olwizbA] £~Q¥
TAMUGESF &A° mLFE 71583t 488 25 mL wAEATE sl =2 &
o 1 mL, ¥IFERY &9 2 mLs 7F8haL, pH 28 ol S0t TAMYEF &
mLT ¥ FAMUEF &4 Hbs 3 %—E%i— o] g3te] 25 mL7HA &S W F
Atk o]F 20T o] 4e x4 1AIRE o] WAgk -, 510 nmellA FFEE SHF3Ah

_l

A FFgdof el E Axe d TFY (0.1 ppm) S =FFE 109 A3 3 345
H RFNS 1, 2, 5, 10, 15, 20 mLA dfall 9o 22 Wo=w sd3tA 3PS AAE
I, 510 nmolA FFEE FAste] AFAAS AT A" HJFAY Az dE =7
H FFE s vwste] 49 H FdFS Sl

A o] &2 AAZF ¢uHY resing A A, NaOHE o] &3t pHE FHo= 24 &

FAAZXE AA S ovotransferring 3433 th

(5) Ovotransferrin 7}5E3 &2 AAt
In vitro 7Fl A 7H8 237 £ promod 278 7heEsllEL] At 34 S HESHIT

oA A Z¥ ovotransferrin &N w2 &5 Bradford assay® F33% %, a49
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g el wgo] 1:25 (wiw)o] HEZF Frhste] FoUth ojuf ARgE g A
Tl 7hpRE] &49) promod 278% B wlo] @ Aol A -]lEkod ).

1 TRHA 45TCAM 3 AZE &/ WAL §, 90-1007TC
1Z . ©]F ©]& 4000 rpm °]FelA Ayiesta FShE &

4 Azste] A% 7}%@—%—8— Azt

(%
olo
mlo
ﬁ
>

(6) Ovotransferrin 7}5E3] &2 scale—up test D FASTE AE

ZF A A0 AE A3 Sy AAF AL Fig. 469 #Zt} oo wel W 50 LE 71HA
3l scale—up testE AAISHSITE o] oA 2} AT H AYAEFES Fig, 47 YERYS
=
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SUERLE 11

|

Iron binding

0.5M FeCl2 0.8ml/L E7F wbk

|

EEET:

O

43% SE= OfErE HY

=71 3087 A
He2e
4000rpmO| ¥ o= HEHEE|, gEUET
1Xt MF 5! UF
HH== 54, MF(0.22um) 3! UF(30kDa)
2Al
UF
S84z
E5US A= 34, UF(30kDa) 8r5 | 5 e
T HAIBH0] 27| LT ofs] 10~20%2 5 Fe-ovotransferrin 48 At
=
Fe XA
SEUx
05M FHMEMOE pH 45 =F =, ion = :
exchange resin© & FeX|H, ovotransferrin & 4F
1M NaOHE pHE SMoz =H
l=Es
2 SZUx
S4ET} 45C, 3A|TF TR &,
gg?,y}g:{.qr M 1087 %H 3. — > | ovotransferrin 7p=28f
UL HEX B3 =4d

Fig. 46. Ovotransferrin %

94 ovotransferrin 7FrEAE A

HEA.
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0.5M

FeCl3 &
0.08L e 5
stirring
v
959 Iron binding
EtOH 7
e EtOH Precipitation
T
Centrifuge
L
Surpernatant
1151

MF and 1t UF

Repeat

UF

2~ 3 times

Concentrate
4L

G ]

Fe removal

Y

pH adjustment

2

L

Corotease >—

Precipitate
35 Kg

Concentrate
1L

Freeze-drying

Resin
40g

Repeat
3~4times

; Concentrate 5
: oL :

Fe-
ovotransferrin
0.1kg

Freeze-drying

Hydrolysis

Freeze-drying

Al

OTF-hydrolysate
0.168kg

Fig. 47. Ovotransferrin & YA+ A,
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Ovotransferrin®] 3 AALE &2lstr] 98l 34 HE ABE 2F, SDS-PAGEE
E3ato] ovotransferrin® +E5 ERlakgitt (Fig. 48). 1 A3 43% oleh-g A ol A4l
27 dA A ovotransferrin®] 2] thF-E 9] protein®©] AAEH = AL el 5 i)

105kD

75kD
53.5kD

< QOwotransferrin

37kD

29kD

19kD

Fig. 48. AAZA 9 ovotransferrin® 3% &l,

1 : Protein marker
2 : Ovotransferrin standard (400¥} 3]4]) (Sigma)
3 oeE HrE & AR A T (208 IA)
4 @ gAEE F Asd (2om A
5 : 1} ultrafiltration & (201))
6 : Ultrafiltration % #% &= (504))
7 ¢ Resin 8] & A o]2o] #A|AE ovotransferrin 5= (50H))
Table 29. Ovotransferrin ¥ ovotransferrin 7}5-E3& BAS8& F7}
q A bk 9 x| F gwsr CIEaS -
&7
° (L or kg) (mg/mL) (g) (%)
Ovotransferrin ©] &%
50 14 700 —
A&k
AN HA & ANFE T
" 115 4.26 489.9 70.0%
Aol
UF & 559 5 78.29 391.45 55.9%
Fe—ovotransferrin At 0.5" - 500 71.4%
Ovotransferrin A§AF 0.5% — 450 64.3%
Ovotransferrin 0.5 B 101 50.1%
i e R | -

UF § 559 5 L % 1 LE AH&3to] 0.1 kg9 Fe—ovotransferring 3|73kl o, B UF & 59 5 L
AAE AHEEFE o oldEs A (X5) & FA4 skl ALk

JUF & 529 5 L % 2 LE AMgst] 0.2 kg® ovotransferring 353kl o, He} UF £ 559 5 L A
=AM Wl ol dEE AR (X2.6)& FA ko] AL

VUF & %9 5 L % 2 L2 A3}l 0.2 kgl ovotransferring 8573tgloL}, A U FS 559 5 L A4
=AM Wl ol dEE AR (X2.6)& FA ko] AL
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T A& AAkS Yl @A F%=E Bradford assay® Fd#Hste] 54 &, AYAr
Foll mL & @A w5 wote] T d@WASS Ao 28l o] Al Jw U
ovotransferrin <3} Hlw3ste] 3)5&S AASY T (Table 29). ©o]& Aol A Wl

ovotransferrin &2 W9 1 mlL 9 ovotransferrin 14 mg®® (Ko and Ahn, 2008), 50
Lo Wl o] £A3}= ovotransferrin®] ©o]& &2 700 gl & FH L) o] =3} dlws}
Re= W, oleE FA o]F diid] HAHolME IgES 70%A L olF UF HF 55l
AE] a2 55.9% AT

olE ¥ HE=E HUbslnw fdie] dAlelde] £l 30%, UF @AM &4do] of
149z AAFE dAleA FAdEA 45 ovotransferrin®] 7 FAdEo] U3k o=
dbE . mEbA ovotranferrin®] A FES FolV] fsidE dAliE @AQ & Rl
Hoh Qs Ro=7 Helth

50 L] @3 AHEste] 42 UF $FN2 & 5 LE, 7] W9 &F ofjy] 10%7H4 552
AASHT. o] FFN F 1 Le U2 s471% 3+ 100 g9 Fe—ovotransferring 3|4
‘3]-"3‘:]-. ojw W8 F EASF= ovotransferrin® o] &Y} OiH|stol W, 3| FEL T1.4%=

Az Ao &4 gle Aoz FrkE gl

L}u%xl FEN 4 L A o2 AA ¥4 olF 1 N NaOHE pHE 6.57H4 243kt o
% 2 Lv 3424%39 180 g9 ovotransferring 3|53} 3, o]+ ovotransferrin ]| =%
H] 3582 64.3%F . UMA 2 L 847 7MEdste] 520%E AAEA 0 HEH
S % 168.4 g9 ovotransferrin 7FrEdl=S 2atth 7hpaa @AM e sl-&E 3§
¥ ovotransferrin® <3} thu]stle W 93.6% 31 2™, ovotransferrin ©] =%} thr] s}
< W= 60.1%%H.

Scale—up test A3 AHEE A5 9 HF YAiFS v o ® kg & Ax d7FE AL
o] Table 300l WEb SATH,

ol
il

Table 30. Ovotransferrin ¥ ovotransferrin 7}5-E3 &9 A|Z47}

. . Ovotransferrin
Fe—ovotransferrin Ovotransferrin 1
TR E
] g ek}
A= 1kg 1kg 1kg
(H/kg or L)
ASAEF | Axd7t | A8 | Axdrt | dEAEE | AxdT)
(kg or L) ) (kg or L) ) (kg or L) D
LRl 1,300 100 130,000 111 144,444 119 154,394
AslAo] A 14,000 0.022 303 0.024 336 0.026 360
5% L E+7 4,000 165.4 661,600 183.8 735,111 196.4 785,748
ALl 14,000 - - 0.016 229 0.017 245
Promod 278 150,000 - - - - 0.05 7,126
Al 791,903 880,121 947,873
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Table 300 YERA Az A7= AMEE 959 7HARES Axbst A0 =2 resin®] 4 A
sto] AARG-o]l Thsshr] Wil ¥Re ZHACA = AlYstal AAteit @7 A A
ovotransferrin % ovotransferrin 7F5F#31E2 kgd AF G7F= <ok 90 Wy AHo=w
oAtk 1abd el ZAFSE uhe] ek =] HE HEA dR5E FYHT Qe H ol
acetyl—transferrin (ovotransferrin) 2] 7}142 %4 |7} kg F 2500 o2 o] oA
A2 Fe—ovotransferring 712 A9 Al AAHYS o= A% R 5 QS Zo07 W

Q1.

o2

=

o

Al Ax 3N B BALS FRs] e Ak Al E4E HasE Qe ¥
gol AE7F Bed Zow waych T AUV #4 Ay, dA Azdvr T 2E T4
o] A7t 80% oldE ARAEEAL Qlof oeEo AMEHE =Y F A= 3 Y ey, &
g A BYA ovotransferring] e AF 8 7154 A2AES 4 By F F Y=

T el dod JloR Hlt
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1. A A3E ovotransferrin ¥ ovotransferrin 7}5-E3]5 2] v ESF QHAA] &1
4 7154 AEAg

22 A% EEAIAA trypsin 24 7FFEEIEC] promod 278 &4 ZFFEEIERT 79
a7 £ RS RISl o]y s AuE Hrste] 3adE A7) tell= Al 3§
oA ovotransferrin® trypsin &4 7FiEalES o] &3] AA3¥E sampled A

23, o1 AFwot Aol AHgIHAnt,

7}. AA &Y ovotransferrin ¥ ovotransferrin 7FrE| &2 nAESHE] QHAA] W

A A 3+E ovotransferrin % ovotransferrin 7}F5E3 &2 | gEsHA AL 2l5H7]
dete] AEFFAe FAE e AFHS o] &eto] AR ANtAHTel WA AFE5d

Esherichia coli O157:H7, Staphylococcus aureus, Salmonella spp., Bacillus cereus,

Listeria spp.2] &4 %= ghelstglct.

(1) dvtAzs 54

A A st ovotransferrin 9 ovotransferrin 7Fwdl &2 ARbAlFTE 4317 Y& A
wa el A A= AlAH S ol &kt

A A EE ovotransferrin Y ovotransferrin 7}5E31E A& 1 mg/mL¥} 10v] A 3] 4]
A 1 mLAS Ed HEHA] 20 o) FHAHOoRE FHete] 43-45TCE FX3 mFd
HujA] ok 156 mLE FHo R 58ty AEYHA T4 FARsHA qEE Fosta, 3
T2 3| dstAA HAe wixE & Zgete] SuAIZT GabdEre] s JAls] flsko]
ChA) £%§X4HHX] 3-5 mLE 7teto] FHAIAY. SIAIZ HEHHAE ATE s

)
35-37°CelA] 24—4813F MIFF F, AAFE SP3ko] ANAFFE 57
=]

=
A A 3FE ovotransferrin % ovotransferrin 7FrEE|E Q] AwtAldr-ES =43 A=
Table 31 YeRJSE AASE  ovotransferrin® A% 5.7x10° CFU/g, AA 3=
ovotransferrin  7}FpEEES] A9 1.3x10° CFU/go =

SAEAT. AlAskE
ovotransferrin 7FrF3d]Eo] AA3¥ ovotransferrin X.tF 28] A% AWM FF7F =4 =

A RS <& —/F At AEH IV E 5—'3101]/\1 B AFE O ovotransferrin® Bl tAto] &

e, 01%94 AT HE S Eelshd, g %_3— tg/\]Qo] o)#] ok, 7
232 g9 50,000 olsteiof grhal WAIH vt Elaruy 2 AgE e AJR7E oF 104
BEe] dnbAlrt =4 548 As A 5 AT °]E F3ll ovotransferrin¥}t 7L 7}
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= AAg st 349
}=] = trehalose?]

213

R
7

|

2

Table 31. A|A3H ovotransferrin

R =

o=

9 ovotransferrin 7}

By A3 wejsor & Ao, AAS} 23 F
AdE A A3 sfjof & Ao w2 AlREUL

FRAEY CIPESY FAY 3

7} (CFU/g)
Sample
Microorganism i , A A sHE ovotransferrin
A A s ovotransferrin Armpa e
Total plate count 5.7x10° 1.3x10°
Esherichia coli O157:H7 ND" ND
Staphylococcus aureus ND ND
Salmonella spp. ND ND
Bacillus cereus ND ND
Listeria spp. ND ND
YND: not detected.
(2) 394 4F5F 273
ﬂ]ﬂ]i}% ovotransferrin W ovotransferrin 7F5FEsE2 WA AFTE5H9 =4 5=

157 94

ovotransferrin 7Frwdl& Al 25
NA 24X 7F Eob =7 wjeF stk
o] 35-37TCoNA 18A17F vjekst I

A o] AFEsle] 35-37ColA 24A17F wjeksta Mo

Alg skt
Staphylococcus aureus® HZ=

ovotransferrin 7}5E3&E Al &
o Fer %

AET e FAIEY Sl=

Escherichia coli O157:H72 A& o{= 2

35=37TolM 18—-24A7F Fet S+ wF
S Aol HEsto] 35-37TColH 18—24A7F wiFdt 3

5 mL2 mEC HjA]9
S vkl S MacConkey sorbitol

walahd gk FAgee

SRER

sl¥ ovotransferrin 2

7}et § 35-37C
st A o A F sk
#stel EMB 3Hd

gl

T4 Yol Fay WAL

#1skol AAsE ovotransferrin %
25 g= F3ske] 225 mLe 10% NaCls 7}t TSB HjA]
stk 53t wieFols Baird—Parker
e mE YRRl Fgo] gl

© A ks dEto] gAY kSl
Salmonella spp.d] #HZE oFE &s7] skl AASE  ovotransferrin
ovotransferrin 7FrEal&E A& 25 g2 FHoly] 225 mLe =S 713t & 35-37TCelA

24 A7 Fob St vk i)

A ZF Hljekst & A& A

1o O 71 w
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Bacillus cereus® A& AFE syl st A A3E  ovotransferrin W
[e)
o

)

ovotransferrin 7}FrEalE A8 25 g2 FHste] 225 mLe NS 7}ste] #2333 A
T'}:_Lj“

< MYP skdujA]ef HE3sto] 30CoAl 24 A12F vjekatalct. mieF & st 35 72t
A s Adete] SEIAE ekl
Listeria spp.d] A& oAHE Q1357 9sle] A AstE ovotransferrin 2 ovotransferrin
bl E AR 25 gg Fshe 225 mLe| Listeria Tw A E 7hek & 30TCel A 48417
St AeFstalth. Tt ¥l Oxford $HMiA|ol] FEslo] 30Tl 24—-48A1%F ket
5 A== Adste] gl skl
A AF5 A AFF7FE 3 e HEAY 5 dAFY vdE JE
By

e
oomlas] ®otvh AEHrbE sAde e AT Eddd

z e, Ande), S EA
o] SAlolojo sithal WA ¥ o] )l Table 3104 HE RAAH, B AFE] njAyE ok
A AAF A3 9A] A A EE ovotransferrin@ A A 3tE ovotransferrin 7FrEalE BT

WRR, AR, FYZEYTIC] SYOE FANUWL, o Wwkol ohek Bacillus

cereus, Listeria spp. 7 EF 5402 A}

. AA3E ovotransferrin @ ovotransferrin 7}Ea1E 9 in vitro AolA Y 7154 A&l

A A3 ovotransferrin % ovotransferrin 7FrEal 52 in vitro 24olA MTT assay=

(1) AA3SFE ovotransferrin ¥ ovotransferrin 7FE3 &2 FHE 3 JA &3

A A 3E ovotransferrin 2 ovotransferrin 7Fri8l 52 GAlE A A4 av=s 43}
71 18t e A2 &8 (KCLB, Seoul) CZF-E 55572 Azt fral GAEFE wokure}
ALgEEeiTE Aol AMEE FUAMEE F 5FOE it AE<Ql HT-29, LoVo, DLD-1,
ek MERD AGS, F% AMER] HeLa w°] AHEH Sl

A E wieks 93 RPMI 1640 medium, DMEM medium % MEM mediume] 10% FBS
(fetal bovine serum), 100 unit/mL<2] penicillin, 100 zg/mL% streptomycings 3 7}38}o]
AbgERlaL, 95%°] FE7F fAIEE 37C, 5% CO:2 incubator (MCO—-18AIC, SANYO,
Osaka, Japan) 4] wleFat3itt.

AAsE Az AESAE 'ZIE FASY] 918t MTT assays AASH. MTT
assay? €= AolSleE AE UolA oUAE Fudts mEZE=gok] MTT Aek= A g
sHAl =W, EZE oS reductasee] o3l A= formazans FASHA ¥, Fo%l=
A= ojn] mEFZ=golrt &4FH o] 7] wiel, o] formazano] FHA &= ddE ]
g3k, At ANEE w5 HE At Alxe] SA4S YEUEAE g5kl

AEZY A% formazan® 2 ELISA readers ©]43] 570 nmolA] 3 ==

o

g

v

]_

Oft
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32
R

OD of treated cells
MTT assay = {1-( )} x 1008 AAksHe
OD of control cells

ofN
o
X,
kel
o\
1
12
)
fol
B
S
30
v
&
)

%= AdEe HERR], AsEo] 50% °17¢d el

EErED

(7D AA3E ovotransferrin® GAE A3 A &34

A A 3FE ovotransferrin® SAIE A oA &= Fig. 493 Table 329 YEeERATE
xz+ 02 ARESE ovotransferrin® A #|3FE ovotransferrin® 5%+ 20 mg/mLFE <3}
Ao 7 3s|aste] AMEY o, AAStE ovotransferrin® A% F FAY @A ok (70%)
= XA ARSI

A A3 g MEQ DLD—1 cellolM+= ovotransferrin® % 10 mg/mLolA4 50%
ojdel Ax A oA adE HAZ AAIE ovotransferrine © w2 FEQ 2
mg/mLoAE 50%7F @& AE A3 A &35 Hol AAstE AR5 avrt F7kst A
selskith. 3k 50%8 =] AZE AT = = w5 1Coke Hlws Hoks ol
ovotransferrin®} A A3+ ovotransferrin®] 2}z 9.22 mg/mL, 2.18 mg/mL= 48] o]4
2 SHAE oA a3t Frkskeles Eelskith

O g AlEQ HT—29 cell#t LoVo celldl tldlA <= ovotransferrin®] X oA
50%7F Wi AE A A makes dEEA AT, AAStE ovotransferrinol A+ 1
a37t F7keste] 20 mg/mL wEolA 50%7F 9 AEZ A4 A Zds #Es
HT-29 cell?} LoVo cellel ®ist ovotransferrin® A A|s}E ovotransferrin®] ICsofk<
ovotransferrin<= 19.54, 26.45 mg/mL, A A3}¥ ovotransferrin 13.91, 16.56 mg/mL=
HAE AL A Bt SUteke Ale FQlEsith

2ot AlEQ AGS celld] talA = ovotransferrin® % 20 mg/mLoAE 50%7F 9+
A% A anE #FEeA ZPA T AAStE ovotransferrino A= 5 mg/mLoA % 55.2%
of HAE A oAl mIE FASA, ICsedte Pl e Wl 22.45 mg/mL9 3.71

mg/mL= 4579 HAE T ave] 7P 7H Zee A8tk

1

S
=
=

R
o
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(A) 100 i (B) 100
_ 80 & _ 80
) d g f
B 60 [ cd 4 od % 60 e
g : : i
b od cd
£ w0l b Ewl be be
E : ah
5 2 2 5
;E a
20 - = 20
o o
1.25 25 5 10 20 125 25 5 10 20
Sample conc. (mg/mL) Sample conc. {(mg/mL)
(C) 100 (D) 100 -
f
- -
2 60 S 60 | .
c
% f % c L
f
:E 40 - E 40
Z e z b [
E od de cle =
20 | be 20 -
- ab o
o

Sample conc. (mg/mL) Sample conc. (mg/mL)

Fig. 49. A A &¥ ovotransferrin® ¢AHE A A &3}
(A) DLD-1 cell, (B) HT—29 cell, (C) LoVo cell, (D) AGS cell.
ovotransferrin (M), A|A 3% ovotransferrin (M)

Table 32. &A X A A 3tE ovotransferrin® ICsok

ICs0 value IC50 (mg/mL)
Sample DLD-1 HT-29 LoVo AGS
Ovotransferrin 9.22 19.54 26.45 22.45
A A 3+ ovotransferrin 2.18 13.91 16.56 3.71

() AA3E ovotransferrin 7FEES GAE AR A &3
A A& ovotransferrin 7FrFEalE (trypsin 7FrEsiE) o] 9AE A A4 &3+ Fig.
50% Table 33| Yepltt. tHxT o2 ARESE trypsin 7hrFEal &2 A Al8te trypsin 7F
=9 $5+ 20 mg/mLAFE sxpdor FAste] AR o™, AlAIstE trypsin 7h
=9 A T FA9 @A oF (67%) & A skl AT
5 A t)Fet AJ¥EQl DLD—-1 celldlAd&= trypsin 7FFEEaE9 5%
50% ©14 ME 4% 9A avE B3 AASE trypsin HEElES
1.25 mg/mLoA % trypsin 7FEEslE 5 mg/mLe &3} 2o A<¢l zpol7) Qe AS
ForN ¢ 9 FRME AASE AR aHVF FA He As AT Qdsith

50852 MEESE AT F A= 52 [Coats vlud BS wol= trypsind AlAstE

o

4
Mro Mo
%

>

2 5o
v
flo
off
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trypsin 7FrEalE°] 217 4.12 mg/mL, 7.89 mg/mL=ZE &<ls}3it}.

OHE ot AlEQ HT-29 cell? LoVo celle] tldlA+= trypsin 7Fpitsl &
trypsin 7hridlE BF BE wRolAM Al AR oAl aubrl vuld s Sle
otk HT-29 cell?} LoVo celldl ©3l trypsin 7Frial =3 A A3+E trypsin 7}
9] ICs03t2 Z+Z} trypsin 7FrEslEL 22.44, 11.08 mg/mL, A A3+E trypsin 7}
< 48.58 mg/mL, 40 mg/mL oo 2 tAEZ A oA a7t wing S glskit.

At AEQ AGS celld] W3fA+= trypsin 7FrEalE2 5% 20 mg/mLoAw 50%7F @
=A% JdA avE RIA T AAZE trypsin ZFEEA S E 10 mg/mLAAE 60.58%
o] HAE A A adE BRI, ICsote vl 32 o 13.31 mg/mLé 5.31 mg/mLE

N
2
ot

4
wr ¥o o

D Do

= = 3T = = = [eXe) S =]
4EFE GAZ F A FE Y ASS FAs
(A) 100 (B) 100
. 80 - . 80
S d a S
= d =
% 60 - : c [ C % 60 de £ e
;5 0 E 40 bet 2 bed
E ﬁ abe ah ab
= a a
20 - 20
[} 0
125 25 5 10 20 125 25 5 10 20
Sample conc. (mg/mL) Sample conc. {(mg/mL)
(C) 100 (D) 100
£ £ d e
s L d b
2 60 & o0 c c
. - °
£ 40 c L £ 40 b b
20 b b il 2
a
o

Sample conc. (mg/mL) Sample conc. (mg/mL)

Fig. 50. A A 39 ovotransferrin 7}5E3A &9 SAE AF A &3
(A) DLD-1 cell, (B) HT—29 cell, (C) LoVo cell, (D) AGS cell.
Trypsin 7FslE (M), AASHE trypsin 7FeslE (M)
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Table 33. A XY A A 3HE ovotransferrin 7FrE31E2] ICs0dk

ICs0 value ICs50 (mg/mL)
Sample DLD-1 HT-29 LoVo AGS
Trypsin 7FrEa & 4.12 22.44 11.08 13.31
A A s+ trypsin ,
7.89 48.58 - 5.31
7+ 3l =

DV—: 40 mg/mL ©]4.

(2) AA3E ovotransferrin ¥ ovotransferrin 7}F5E38] &2 nitric oxide (NO) A A3l
527
4] AEZQl Raw 264.7 cells
Aelgrao® NOvw= Aldtdt TU%=
et &S stk ey A5 wkeo

& NO7F Aol =i, #eshA A% NO=

Zuk-go #olslo] nitric oxideE A sH= A Eolt},
‘3P1 gtS 2HIAY A4 ddS st S o
W AZelA INOSE o] Frtete] @

‘iﬂu
O
F

= zZzZAo] A O xKz) Hol AlA EAES O
— a5 — o, TT >, U6 Too= T
Weha, AU RS A HF 5o 9T 1S FWAUG. mekd ol Nog| 4
de Adlste dxs SEAFeRA Fds 545 54 5 At (Huang et al, 2001;

Rose et al., 2005; Kmonickova et al, 2007).

2dell AFEE Raw 264.7 AXEEs d=AEF 23 (KCLB, Seoul) O ®F-E ekito}
DMEM mediume®] 10% FBS (fetal bovine serum), 100 unit/mL<¢] penicillin, 100 gz
g/mL2 streptomycine H7}ste] ARSI, 95%°] HFE7F A EHE 37T, 5% CO»
incubatoreol| Al At wjeFst AlE-stith.

LPSE ©]&3to] ovotransferrin® NO A4 A&l =5 S54317] o]dell ovotransferrin
o MEmAFeR A%t NO A AsNE LotH”7] fdl ovotransferrin 5% 2, 1, 0.5, 0.25
mg/mLe] EEE A ME Raw 264.7 celld] MTT assays AAste] 1 AlE254E <l
oAtk A¥= Fig. 5191 Yebiqdct.

1200 -

100
s0 L
&0 |
40
20 |
o i i .
0.2s 0.5 1 2

Concentration (mg/'ml)

Fig. 51. Raw 264.7¢] W3t ovotransferrin® =¥ A X E5A.

Cellviklity (%)
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A8S AAE ovotransferrin® EE % (2, 1, 0.5, 0.25 mg/mL) A 90%7F 9+ Al
I AEES BYoEH NO A&l =& S4ek=d Fa7t givka ddso] A7) 55 A

AE FE 1x10° cells/mLe FEE 24 well plated] 500 ¢LA® 53 F 447 Ho
Al (2, 1, 0.5 0.25 mg/mL)-‘B]— LPS (1 pg/mL)E A3, 48217 5 A5 100 L
¢} griess reagent (1% sulfanilamide, 0.1% N-(1-—naphthyl)ethylenediamine dihydro
chloride in 5% phosphoric acid) 100 ¢LZ 108 7F wk$ A7 & 540 nmolA] &3 ==
S5kt NO& 92 NaNOz9| E£F45 o]&sto] A&ttt

d
L] b L
5.
a nn B
o L mim . : . .
2 1 0.5 025

Control LPS1pg/mL

+LPS 1 pg/mL
Concentration (mg/mL)

Fig. 52. Ovotransferrin® &Xxo| W& NO A A3 a}.

Ovotransferrin % ¥ NOA Al &3= Fig. 520 Wepdldth 4, LPSE A g3t
A 9kE controldoll A= NO2O| AA ko] 1.33+£0.27 pME @& A& sk, whd,
LPSE 1 pg/mlL L= A ollMiz NOS A7l 30.33+0.82 pMZ @o] B4+
= 2 FAsSth 971 ovotransferring % ¥HZ 2, 1, 0.5, 0.25 mg/mLZ A
Lol = I Al AAS] EolEs As < & F A 4 s= H NO A E
4.98+0.42, 4.80*0.21, 5.50%0.48, 8.09*t0.25 M= LPS tjzx°l Hl&] 108] 7}7}o]

1 A AElE = AS st ol A3E HE S 2 ovotransferrin® FEFF &
¥ #nko]  olyzZt FHdFaEIAE FATE F A%Nen, AFVIe] FE ¥ Folx
ovotransferrin 7}r-®al &3 #7139 ovotransferrin U 7FEEa 5] ddF a395 =3

& AFott

-

O

2. Ovotransferrin® A&l semi—large TR A|AH" &=

9Zko] o] @A HIWHAE Eol7] 95t -2l olA7EA] GO EHE ovotransferrin
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S BYstE 7]ee NEEtEd £3589 0 Small scaled 7|HFo 2 1xdEE 4 E, 1
F5%9] ovotransferring W27 A 6}%&] HA o] 215 FHaty] fate] FE 29 A
F oere 5%, pH W o]23t8 55 factor® T FAFSFY] ovotranferrin® #8 2 A A

S 8%, 2abdRell= 71ed S $SE ovotransferrin 443} WS SRS
t}. WA, ovotransferrin® ZFH HE AAE g HHAxAE /Idstr] #ske] pHE o
g Feleta pHE Zdaty] 98l 229 HCIW citric acid®] & o] 2AA JEE vlw3sH3
o mgk A ol AlAe] FLF resin® A W HAZFES gAer] flste] AGL-X2¢9)
chelex7} Al 7 &35 #4530, mpxjuto g AP A3 % SHYHS st

129} 2z2pd e ezl AAHS 7|Ee g2 ste] 32hd T elli= ovotransferrin®] A 41
stazb skith. Small scale¥= 22 scale—up= sHAl HW w7

Fu e F7kel 28 GAlsts 28R Sl wEE FAR o] st o] E 5351
feto] & AFelM = T3] THE e FIE & wistEes AR Ekxd, wrb dA4E
¢, pHE °l&E v& F9 factorss AAYstl A8t 1 5345 HAES L HF
ovotransferring W&PAet7] st A A8lE A 2 g5]stqlo.

1, 22Pd 55 7|Wo 2 &t 7t ovotransferrin® ] 2 AAYH S o] &3 Pyt
A AE ol glo, & A"l &9 Jdd W RT v golu AR He|l Ak ¢kl
e w9 FES 2= 7 %doen #UIEWME ARESHA de WHe olE5hy

gFoz g, AT & e = uE s AANse] 1 F HE vl

&tal aofekaak gk

N

i

n:XE

large—scale A|A~®S 3

ovotransferrine-

7}. Ethanol &% & o] €3 ovotransferrin® A 2 FA 3} ¥4

feEs o] &% WHE W weize] FH ol A F s o FHHAAA
ovotransferring 8|8l Aolt}. o]F A ol2o] HA AAE 4 = ZHOE pH 4.7=
ZA43kd  AG1—-X2 resing E3 apo—form ovotransferring < AAARsHH  FHoh
Ovotransferrin®] EHE‘E ArE Aol 2ro]= WRE Tha 3 2k AlRtelA dxE EEs & F
Fo =2 343 F 500 mM FeCly. 6H:08 (0.8 mL/L)& ¥il 3-5% AL I
Sl ovotransferrin® A& E3AIZ v 100% ol&Es AAs8] Hrtste] HFE &
43%7F HA sk 3,400xg oA 30% 3+ YT 3] ovotransferring Al
NS JAAZIAL s ds Hell ovotransferring ettt o]gA £l dsHS F st
o etE FEE 61%%2 S7FAA ovotransferring A & 5 f‘:{'} 4°C oA

aE

2o e meea ¢ 35N YRS o

o

ok

1o,
=
~
o
ro b
=

o]

HA ¥ ovotransferrin®t =A%}, o] &7 =A% ovotransferrin
= J=d s A ol2o] A¥8d FE (holo—form)olal TE 3}

AAD Fe (apo—form)olth. A9 HAQ & vAE iy} gojut
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ovotransferrine & o]&o] AAHE HHolt. o HHE s fdAN= TFAH
ovotransferring 1019 S/FFo HoyA A&2S AAST 5FAZ 3 citric acidE ©] &

3l pHE 4.7%2 ZA 35l ovotransferriniﬂ 7§ 0] 25 release A7), ultrafiltrationS ©]

g3t 5549 %°"°ﬂ’\1 A olg AAT § FHAUx st

Fig. 532 ol&&9 HAF s 43%% u‘ZOi 7R 5, dAdte et A2 Ades
YR O Stk o714 s Bol v deE sEF 61%% S7HAA FH7ste] mnbAl
71+ #= AA= Fig. 54 oA 1 34de HolF1 Stk Fig. 5562 ©] &9 = 4TelA
ShERr Bkt o Yeid A 9 A o] %o HHE ovotransferring RHol511 Qi
HHAE ovotransferring Eof o&a AA 2 A o2& AA stAY FAT IR ok

=
Tk Al Aste] FAHAZE A7 ovotransferrin AHE2 Fig. 565 %3 B3 Qi)

Fig. 54. 22 AZd& A 61%9 &g FEES o] &3te wutsl:s 34,
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d

Fig. 55. 4CoA 32 B35t & (AF o2 JAH ovotransferring A &2 o]F 9 A},

Fig. 56. Freeze dryerE ©o]43l9 HZAZAZAZ] Fe—free (left) and Fe—binded (right)
ovotransferrin.

. 98 o]8€3 ovotransferrin® F& ¥y 4

gk

33 By

Ovotransferring &g Are o o)== = o2 B A A oA sfsl vie ey 7
o} Aol xS BYst T =H759 1112 FAsty #d A 742 f@ gas
HClS o]&3}o] pH 4.5~5.002 ZH3 3 3400xg oA 308 7+ g4 Feste] A59S

Fo} 5%9° ammonium sulfate 9} 2.5%9 citric acidE &7 A str}. o]F 4TAA 3=
W BRAE 5 4500xg oA 208 3 i st HHES Fob SRTE 4-5H) 3M et
o] ultrafiltration® = @S AAST o] AAR HAdEe oAl 2%4 ammonium sulfate 2}
1.5%9] citric acids &7 At 4TCoA T 5% Hastth 1 T 4,500xg oA thA|
20% 7+ AR st HF AAES Kol THFE 2-54] 345k ultrafiltration® 2 ¢
= 11]74?5_ T 41z st
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N

2 8Ag Fof pHE 4.50014 5.0 Alol& Z2ste S BT
I 9tk ARy o]F, dojR AEdo] 5.0%2 ammonium sulfate & 2.5%2] citric acid
A7b & AA=H Fig. 58914 1 HHE ®olFa o Fig. 592 94+ §, J44
ovotransferring WERW AL Qlth. A% ovotransferring Ho} 2-51]¢] FTHFFel =0 +
ultrafiltrations ©]&3to] & AA W 5 Al7]=4d Fig. 60°14 7 IS HolFa itk

Fig. 612 471 % A7l 3 A& gyotransferrin AFES HoJF 1 Q)

0O

Fig. 57v wi& T/
(o3
-

1

Fig. 58. ¢

- 104 -



Fig. 60. Ovotransferrin FAEE FHFo| 520 F ultrafiltrations o] &3t & AA
TF3e 3.

Fig. 61. Freeze dryerE ©]43o] HZAAZXAZ] Fe—free (left) and Fe—binded (right)
ovotransferrin.
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o e FAHIA & 0]£3 ovotransferrin FEHH O HlL

N eES o] &3 ovotransferrin thFAAF W2 e dwlAs g Ao g0l
Z  dow o]gAdo] = A o]&o] B ovotransferrin (holo form) & ©]-&3 -5
resing  ©°|&3%HA &¢a IR FAdAE AAAM AREStE Ha, A o]ko] AAH
ovotransferrin (apo form)< ¥ W= resing ©]83te] A o2& wojui FHAAZX A
71 o] §&Al o we} ARgo] 7hssith #HA o] E°]W ovotransferring EFOE A &
N ARl vk I8y apo form= WSV flsiA = A ol AAATIE HEe Ak
b WMARER Aol dom oekgg ol&ste] WMol ovotransferring elsHAl ¥HH
ovoalbumin®] WAEo] IAE dod F e LAV} JloeBE gE 3o o]&st]7t o H
t}.

Htd o] ammonium sulfate®} citric acidE& ©]83+9] ovotransferrings @A 4E & Aol =
He ol &3 FdHRgol F ¥ So7tEE oerEs o] g3 WHRte @ dsta oA &
etk wgh, A 4T Bytsks o] F W SRR FHA 3ol AEAl Ho| A8 A
rol o Auh. I8y A ol2s FH7behE #o] gler® E Aqtel I
2 Aaksk 4 9l oE o g2l ovoalbuming WA glo] o
ik, w3k d o] 2o] B&¥ holo formQl ovotransferring tiEAAkslta A
AN H o]yt HUbsld HER AREShE HAo] wep £ A Ale s
T Atk Aol Ak o] A7 EWiE 8 ARESHA o v 5 %=° ammonium
sulfate 9} citric acid & o] &3tth= oA oebE JAHI g0 B2 FHs 7Hlvu
2 4 Qlth. o]& ovotransferrin®] 2l ¥QE @3t AA 27 AR
a4 g@gate] 7hsstAl gre A Akl A Ql ow|rh At
Fig. 622 o825 o] 8319 ovotrasnferring ®83t= 34 T F WA &2 A8 34
ol veFst E9 oletEAe F AAdAHNE BT U 43% &
59% w59 oer2 A A] ovotransferrin®] 7 I AP Fig. 632 &3 4 A=
o] &3ato] ovotransferring FElets 1 T F WA o A 5o A4S ekd gel
Abdoltt, 2.0% (wt/vol) ammonium sulfate and 1.5% (wt/vol) citric acid®] & Az %
| ovotransferrin®] 7} 2 @€tk d9E HolFL

T Y BT ARR HAo met A o]2o] AdHAY AAE FE e ovotransferrin E
Aol Zhsstt. whebA oW WS ARRstol R Fkettal & 4 Qv

o

M
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509%

-

Ovotransferrin —» Wl s— -~ D G -

——

L

Ovoalbumin — . . | g

Fig. 62. o&& A W& o83l ¥4 5 7 HA d&a& A FAA vggst v22
et X go] wE SDS-PAGE ZAF}. Lane 1 = 2x—diluted egg white solution;
lanes 2 to 5 = precipitates obtained after addition of 1 mL (53%, lane 2), 1.5 mL
(56%, lane 3), 2 mL (59%, lane 4), and 2.5 mL (62%, lane 5) of ethanol to 5 mL
of supernatant obtained by 43% ethanol extraction followed by dissolution of the
precipitant with distilled water; lanes 6 to 9 = supernatant gained after adding 1
mL (53%, lane 6), 1.5mL (56%, lane 7), 2 mL (59%, lane 8), and 2.5 mL (62%,
lane 9) of ethanol to 5 mL of supernatant

190
116

= wvotransferrin
sz |

= Orvalbumin
37 ||

28

19

1 2 3 4 5 ] 7 3 a 1o

Fig. 63. Ovotransferrin® 2 %] ovalbumine #33t=d Q)XY citric acid®] &3} . Lane
1 = marker; lane 2 = diluted egg white; lanes 3 to 6 = supernatant obtained from
1.0, 1.5, 2.0, and 2.5% citric acid, respectively, with a fixed level (2.0%) of
ammonium sulfate; lanes 7 to 10 = dissolved precipitant from 1.0, 1.5, 2.0, and
2.5% citric acid, respectively, with 2% ammonium sulfate combinations
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2}. Large—scale® ovotransferring A+sl7] 918 291

(1) 4% 3 3712 A48 AsEs 289 ¥ed, £ @D ¥ AYEe
B @ wel Wwe R @S ® ohiel %

Al EoluvAl frh 500 mM FeCls. 6H:089 (0.8 mL/L)& Wil wxked wf F23
= 59 3-5%4 % low speed oA wHbE AAAN A ALY F UARF wEo]F= A
o] A o]&o] ovotransferrine] ZAgst=d FART Fastt). o]
(saturation) AFE}7F FoJoF ovotrasnferrin® <Fg/do] Folxlt}. Full saturation®] 2 4
A H oles 1 wikS AA £ F HA 30%lA 243F A& holding times 74 =
Zlol upghAlsttt, o] Fo] wHkE Al o= e EtA] 3ol 5 FRF WRIAIAA 4l s)
Al A o]&o] ovotransferrinel A& 4 AEF 3] F= AHo] F st}

A o] & saturation Al = 100% olera& FH7lsto] HEFEE 43%%E 951 WA
A HFE AAA Hed g AR Aol A Sl SR Qs AE g7 ARk
sk oA ot o] w, ME7]AITFo] 2AIZF o]fo] HW ovotransferrin©] WA ¥ L
UE W S g vkgs doAX sE7F SolAA "uh a2 E R 24%F o]UlE holding
times FE 4AIZF o] FobFAl FEF Srh 2A|Foll A 447 oldiell e4lEelrt v o]
FolAof k= 19 A X A9, ovotransferrin®] WA o]eok AE A o]&o] "ol
A HE2 AE Aol glojHq A ovotrasnferrin YA F&of ZAo] A7 = RS 4
T A got. webA ovotransferrin tEF AAE Alell= 2A17Foll A 4AIZE ool AElE

i P& AW Bh Aol

=)
MJ

O
rfo
o
e

Oft

i

(2) Egg albumin® ovotansferrin®] pH$} ethanololl 3k ¥FSXo st A
HETEE 43% A& A8 2 A2 o5 7 A 59%9] oetE& AHHA| AA Lol o

1

Aosh A g A Hed, ool wobd Al daie ssrh Sk
o ol Aol 59%2] o' A S AR ATAA WA AES Bash =y A
4 o] dofdtt. o] w FFHE wehha Wel FAEA Zo] Aol FEuk ddEY &
W oEFel awts o157l Wiel i s E9 5 Aol BAAIH. £, 5 W
A oEE A agolrs 59%RTE 61%2] Aw&d Aeshs Zlo] gt glo]

A g aydolt, F4A3x & FESEYAY U AT F HAAE AAEIA oA
ovotransferrin®] 3|80 ¢ FolX= A TASAY. 9 Fig. 625 XY, lane 4+ 59%,
lane 5& 62%2°] ¥t T% AHEF HAH ovotransferrin® A3HE Yela o A A

b

A= 59%9] o 7P SAE AdE delhda, 62%ME £ AdE UER

57

-

|6t 5% =e
S ¢k 5 9t} gAEE & HAAE ovotransferring A 93 Az RS Al Abof| A Flste] H
kS W, 59% v%2° oeeS o] &3 lane 8 AYHT} 62% FE2 eSS A}E3l lane

. _Et

o] A#ollA ovotrasnferrin®] A2 HolA| & AS w|Fojrol L AFoA o] §3t &

O
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T 61% e ﬂﬂ“o”ﬂ EI F2 A9E deidue 2ls 4 5 Qdth

43%1A4 59% &2 61% s5°] olea Ag A o|2WFAE o] &dto] H o]= U]
= Bg= AA=T, o] Tjrﬂfi do] thh WAFI W2 AFwe FEEE 3 (lab) 27
Ao A= Ag-o] folstA vt thaFgAkAlol= HAFT ovotransferrin 5 (recovery) Al
&Aoo wo] dojd Wk oy}t At Ho] AQHTE o] W o]2WEFA] (resin) thAle
ultrafiltrations ©]§-ste] A o]2& AASA =W £ A o]o] HA AA7 At E3
ofgts AA 2 sF% 7hestEZ diggitAl o= resintl Al ultrafiltrations ©] &3k W
o] o} 4 WHOE ovotransferring @+H 2Y F S Zolgtal AR T

43% EEoA 61%2 == AME A7 Al ovotransferrin® AWM= o B E20]
HARE, A i F AL & wi= AES] 97 AR AEdUY] AR 'E“ﬂ”r e ®ysH
H¥ ovotransferrin®] ®/do] dojuAl ok 4422l o]%F ovotransferrin FAES FA3H
= Ye A W Bas o shA HY WAool dojuyr® JhaA W] FRol FoA
ultrafiltration 8-S A F2AAZE A7)+ A& @A) Fig. 64+ WA Y ovotransferrin
o] BEES BT Utk H[E A Zolgte HykAZro] HWol X AXH, o Figol] HojA

=
citric acidE ©]g3lo] pHE 2= % ovotransferrin®] WA E o] oz HAAHS & 4+ 9l

¢

(e}

=
_

il

O

flo

Gds eHEt WAael] AASHA W EzEe] AWNbAQl pHYF &ElvbA A ol AY:
7F BA EolA= S HAth 184 ovotransferrin® thE W] @Al ovoalbumin
=& lysozymed} ovomucine 5©¢] A2 Whgo] dojiLbA] ovotransferrin® 7153k #2] & 7]
a7l "o 2 EE dWe e g4l ovotransferrin 8] W thF A fsiA =
= A% Gg ARgske Aol g Aet, tEo] W R K lysozyme¥} ovomucing

o]

AAZ o] F-el ovotransferring w2lsh= 2ol ¥ F2 =5E YEhd= dH aadoln

Fo =2 2 AAH ovotransferrin ¥ pHE W¥F & WA H ovotransferrin
=T
=
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vl d# 0 2 RE ovotransferrin® £2]o] tl$ schematic diagram

ot o] F RALE= WO FHE ovotransferrins v‘i—ﬁl‘é}% AAAJA s ExZ e}
W gdolth o &E&S o] gt FElWo] Fig. 65¢, £ 945 o] &3 Fado] Fig. 669
e St o] F WS B 1 ARES A wet ﬁ@i‘a}oﬂ ovotransferring 2] ah=T
o] 7teotth & ATE FaA Lol thFAAL Al mEEolof & QAFol Foldte] EF
ZHH ovotransferring w8 etthd 148& W A% ovotransferring WO Z AYAkS|

9 5 9l Zloleba AtmE,

|

Dilution of egg white with 1 volume distilled water

Add NaHC Oy, NaCl, FeCly and adjust pH 1o 9.0

Stir Tor 30 min, add cthanol (43%, final), and centrifuge at 3,220 = g for 20 min

Supernatant (17 Precipitaie
Re-extract with 43% ethanol

Centrifugation at 3220 % g 20 min

Supcrnatant {20d)

Add ethanol (supernatant: ethanol = 5:2) and centrilvge
Dissolve precipitant with distilled water
pH adjustment to 4.7 with 50 mMW citric acid
Audd 0.6 g of AGT-X; resin to 100 mL holo-ovotransferrin solutbon
Stir for 1 h and filter through Whatman 81 paper

Repeat AG1-X; resin treatment by the same method as above

Apo-svotransferrin

Fig. 65. &L IAAHE o]L3 UM o ZRE ovotransferrin® #& o] thd schematic
diagram.
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Homogenize egg white
Adjust the pH to 4.5 to 5.0 and centrifuge at 3,400 x g for 30 min in 4°C

Collect the supernatant, add 5.0 % (wt/vol) ammonium sulfate and 2.5% (wt/vol) citric acid
combination, and keep overnight

4

Centrifuge at 3,400 x g for 20 min at 4°C, collect the precipitant, and dissolve with 2 vol. DW

4

Desalt, add 2.0% (w t'vol) ammonium sulfate and 1.5% (wt/vel) citric acid combination and
keep overnight at 4°C

Centrifuge at 3,400 = g for 20 min at 4°C, collect the precipitant, and dissolve with 2 vol. DW

and desalt
Freeze dry
Fig. 66. &% o]43F 4w o 2 RE gvotransferrin® 2o )3 schematic diagram.

3. AlA3E ovotransferrin @ ovotransferrin 7}5-23&E A& WIEZ7 2 3t

2% A5 L 171" 79 aF

3APA S A7 7kl = Al 3 E A "o ovotransferrin® trypsin &4 7FrFEEHES
o] &-3to] AASE samples AR, o5 AlFrtol Ad o AFEsHITH

7 AYSEY A 2 o)z

H9O F344A 7 37 407 E 159 7F Lab—chaw 2l°] (2018S Teklad global
18% protein rodent diet, USA) & Al&stdA 2-GAIZ 3 Also wep Gyl oJsto] 4
Az (NC, n=10), DMH™lz=+ (CCl;, n=10), DMH-ovotransferrin’d <"
(DMH-OTF, n=10), DMH-ovotransferrin—trypsin’d ¥ (DMH-OTFT, n=10)%% 4}
o] 857F AFSSESITE Aol= AIN-76 2ol& 7|Fo® A Fxste] 1A (23% corn oil,
w/w) —AATEA (2% cellulose, w/w)& AFF7IZF &< SRT94 @7 A=l AFste
= 319, ovotransferrin % ovotransferrin—trypsin AFZ &2 2o|9] 5%E I35t
(Table 34). t&dFLS 98l NC IS A9 BE IF] 15U 2384 253t
1,2—dimethyhydrazine (DMH) 40 mg/kg BWE W&o FASAY (Fig. 67). AFS71%F
T ALY £EE 20T, F55 55%% Ao WES 12417 (08:00—20:00) &
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F% A% zAsh AoliFwe Mg S an o) 7dnk A AR ¥, A
_‘I

=
A ARG FHs,

Table 34. 438 FE& 4o 24 (%)

Ingredients NC DMH DMH+OTF | DMH+OTET
Casein 23.2 23.2 18.2 18.2
Corn starch 12.0 12.0 12.0 12.0
Sucrose 34.1 34.1 34.84 28.77
Corn oll 23.0 23.0 23.0 23.0
Cellulose 2.0 2.0 2.0 2.0
Vitamin mixture” 1.2 1.2 1.2 1.2
Mineral mixture? 4.0 4.0 4.0 4.0
Choline bitartarate 0.2 0.2 0.2 0.2
DL—Methionine 0.3 0.3 0.3 0.3
BHT? 0.001 0.001 0.001 0.001
OTEY — — 7.14 —
OTFT” — — — 11.11
Total 100.0 100.0 100.0 100.0

DAIN-76A  vitamin mix. ZAIN-76A mineral mix. °>Dibutylated hydroxytoluene.
Yovotransferrin. 5)ovotransferrin—trypsin.

< Weeks >
0 2
|
Control
DMH RERERER |
DMH+OTE [ 4 ¢ | | |
DMH-+OTFT —

Sacrifice

Fig. 67. 3548 tjz}ql.

U ASS7HE, Aoldd 2 A7IFAC vAs FF

el e

—8— gz (NC) 2

AEEE A7 B AT, HoldFAE, Holdd &
Alet thd Aol Table 359 Table 360 A|AEIA L & ASS7F
v watelS o), DMHS A#3 1% (DMHU%, DMH+OTFAF W, DMH+OTFTH%H)
MM ok Ao FAARJ] K8 ERGA kokrh =S Aol dH e aF1e] &
Al o]t JEA] dgrom Aol EeL FAulzatd] vle] DMHUZ o)A &0 A
O % gto} DMHe| oJst tigetfido] Aolads AN AoE Hth %3, DMH+OTFE

ol ﬂ-tlo

r—{J



157 DMHU| 2R foj4or Aol adoe] Srkste] AAuzd FFo= 355
o, ovotransferrin i (DMH+OTFA# 7, DMH+OTFTAH ) Fe] 2%

= UERA] ekSkTh

Agell it A A7|FAE w4 Ay 7k 2H 0] FA= Xmﬂ%,%iﬁoﬂ vl s DMH
) 2=+ ovotransferrin’d 3+ (DMH+OTFA]#++, DMH+OTFTAFHA ) oA FY4 o= =
A vebst o, A%, A%, v FAE 25 F94Q Apolrb veRA] gkth. HEg
4o ol DMHulxTo] AAETY  ovotransferrin’dF <  (DMH+OTFA #H
DMH+OTEFTAHHA ) Boh tha ot AR fo48S YepA gkt

Table 35. Ovotransferrin®} 1 7}4E3E9] weight gain, food intake, food efficiency
ratio®ll "= FIF

NC DMH DMH+OTF | DMH+OTFT

Bod ight gai
ody weight gan 3.8£0.2% 3.4+0.2" | 3.5+0.2% 3.3+0.1"

(g/day)
Food intake (g/day) 16.1+0.2™ 15.9+0.3 15.7+0.2 15.8+0.2
FER (%)Y 23.7%£1.0° 21.4+0.8° 22.2+1.1° | 21.0+0.5"

Values are the mean = S.E. Values with different letters are significantly different at
p<0.05 after Duncan's multiple range test within group. NS : Not significant VFER (%):
food efficiency ratio(body weight gain (g/day)/food intake (g/day) X100

Table 36. Ovotransferrin® I 7}+E8|&E9] organ weight ° v|X&= F3F

| NC | DMH | DMH+OTF | DMH+OTFT
Relative organ weight (g/100 g BW)
Liver 2.5+0.1° 3.0+0.1° 2.9+0.0 2.9+0.1°
Heart 0.3+0.1™ 0.3%0.0 0.4£0.0 0.3£0.0
Kidney 0.7+0.0™ 0.7%0.0 0.7+0.0 0.7£0.0
Spleen 0.24+0.0™ 0.240.0 0.2£0.0 0.240.0
Colon length (cm) 16.6+0.5" 18.0£0.4 16.5+0.5 16.60.5

Values are the mean = S.E. Values with different letters are significantly different at
p<0.05 after Duncan's multiple range test within group. NS : Not significant

o @3AA 2 ) eel vAe I9F

2lo] Fojo W& A AAAe] WslE Table 379 A8 & FYAHES DMH A&
of oJa} FoAor FHAsk oM, ovotransferrin AF ol 23 3 HFI= EREA] gk
vt TAAYS A ELEY DMH A2l & tha #7459 e 53] DMH+OTFTA
oA o2 Frasdith sk, 1 7)s ARl ASTE Az s

OPN
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DMHH 2ol tha S7Fek3d A,
3 EA7|= o7 UehgEd, &
vebigleh. ey A
AFel st fol4

ovotransferrin

Table 37. Ovotransferrin®} 1 7}
715l v A& 9

ZwEt DMH
ol 3% g 37} vehbA] ¢kt

-

ovotransferrin 2 F +

A2l

og

DMH Azl 93t 175

el

g% ALT

(b
o
flo e

-y o3
B

-3 E0] DMH—treated rats Z2oA dFX& ¢ 3t

NC DMH DMH+OTFE | DMH+OTFT

Total cholesterol 1435+4.8° | 127.946.6° | 124.1+4.3" | 115.6+4.5°
(mg/dL)

Triglycerides (mg/dL) | 116.8+9.4"> | 108.2+7.5® | 100.2+8.8%" 91.1+5.9°

AST (U/L) 54.2+2.5% 59.2+t2.8" 51.7+1.7° 54.1+1.8%

ALT (U/L) 73.1+t4.7° 88.8+3.0" 86.8t2.0" 84.6+t2.9"

Values are the mean = S.E. Values with different letters are significantly different at
p<0.05 after Duncan's multiple range test within group.

ot AT s 54 84, €% A 39 AR 9 R U AAJAAE=C vAE o

7} H+OTFTA# =
AAQD T3 YEA &gkt SOD+=
o] A o

Ael A5 YERYS 9| ovotransferrin A%

2r3ls (TRAP) ¥ €% ORACS 1%& 7&011 214l

2 (CD) (Ahotupa et al, 1998)2

ovotransferrin ]

|
3} @491 catalaser AAUNFETH Y DMHU =T
3 DM DMHu =R th Z2H2E 10.6%,

A% DA Al o8 A4

¥ A%+ Table 38 WeRfAnt. A a4 A4t

9.3%

3F 1 E

o a1

W 21.9% <781 2™, DMH+OTFA %
HAast oy, I5 Ztel F
A 2T R DMHE A g
of ¢gr g3 YeEhbA] dskth E% T3
zpol 7k A okSkth. " wAabskA]

IwolA

Aoz DMHU TN oA S7FsE

dyatel s 1

3] DMH+OTFA#H S DMHU 2R §ox o7 7ha
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Table 38. Ovotransferrin @ 1 7}pEE3|E0] DMH—-treated rats R 2o|A AL a3}
a4 24, 8% 343 #49 Ax D F Y AF B E v 9
| NC | DMH | DMH+OTF | DMH+OTET

Erythrocyte enzyme activity

364.7+£59.2"
Catalase (K/g Hb) 422.6+25.7 | 377.8+48.2 | 383.4%+31.3

S

H 4181.5+194.2 | 3293.7£171. | 3259.0£227. | 3180.0£196
SOD™ (U/gHb)

b 3a 1a .3a
Antioxidant capacity
TRAP? (mM TEAC”) | 1.1%+0.0™ 1.2+0.0 1.1£0.0 1.1£0.0
ORACROO-Y (TE") 1.0£0.0™ 0.9£0.0 1.0£0.0 1.0£0.0

Values are the mean = S.E. Values with different letters are significantly different at
p<0.05 after Duncan's multiple range test within group. NS : Not significant, YSOD,
superoxide dismutase. 2)TRAP, total radical trapping antioxidant potential. YTEAC: Trolox
equivalent antioxidant capacity. “ORAC, oxygen radical absorbance capacity. YTE: Trolox
equivalent.

5

ab ab

e

Conjugated dienes (uM)
3 N

<

DMH DMH+OTFDMH+OTFT

Fig. 68. DMH—treated rats 2@ A ovotransferrin® 1 7}5E3]E 9] lipid peroxidation
status (conjugated dienes)®] ©|X+= P& NC, normal control; DMH,
dimethyl—hydrazin (DMH) 40 mg/kg for 2 weeks (two times per week);
DMH+OTF: DMH+5% ovotransferrin; DMH+OTEFT, DMH+5%
ovotransferrin—trypsin. Each bar represents mean * S.E. Bars with different
superscripts are significantly different at p<0.05 by Duncan's multiple range test.

ol WET9) A8 DNA &4l mlAE 9%

A5 =9 leukocyteo|A tail DNAS g=& 543 43 DMH Foli= DNAY &5
folRom ZIIA7E Aoz JeERoen, DMH+OTFT AH TS DMH tl2TRHTt 22.2%
tail DNA7} Z+438to] G904 o2 DNA £A4S A48t (Fig. 69).
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201
— b b
& 154
> a
2
'G e
< 104
8
£
S 5
-

0 T

NC DMH DMH+OTF DMH+OTFT

Fig. 69. DMH—treated rats 2 2o|A] ovotransferrin® 1 7}5E3|E0] W T A3 3
DNA &£Ato] vl X]E= 493 NC, normal control; DMH, dimethyl—hydrazin (DMH) 40
mg/kg for 2 weeks (two times per week); DMH+OTF: DMH+5% ovotransferrin;
DMH+OTFT, DMH+5% ovotransferrin—trypsin. Each bar represents mean = S.E.
Bars with different superscripts are significantly different at p<0.05 by Duncan's
multiple range test.

v}, | AZ2 DNA &A o] njx)= o3

DMH=Z FE%H+ FAXS] DNA EAAEE B4317] 98] A ES comet assay
£ A% ¥ Table 393 Fig. 700 Webiitt. thdAl=£2] Tail DNAE #4135 A3
DMHwZ2 gzt Tail DNAZF 19.3% S7Ftalal, DMH+OTFAFH
DMH+OTFTA# & DMHUl =Rt 2+ 9.8%, 20.5% #4s o™, DMH+OTFTA]
> DMHUtjZ ol disl F22Ql H4as ettt DMH+OTFTAI F w2 DMHUtZ=7 1
b FoAel aS Jehgith £E A £ tail lengths At F 8.t DMHU & ol
A FYHoZ FUSFR 01, ovotransferrin A3 ol 93] AP o, 53], DMH+OTFT
AFATAA Feld oz FAaskelTt

Table 39. Ovotransferrin® I 7}rEs|E0] A ZZ DNA &4 nX& 93

NC DMH DMH+OTF | DMH+OTET
Head DNA (%) 29.3%£6.4% 15.7+1.4° 23.9+1.6% 33.0£4.7°
Tail DNA (%) 70.7£6.4% 84.3+1.4° 76.1%+1.6% 67.0+4.7°

TailExtentMoment | 309.4+45.97 | 447.6+19.9" | 348.9+15.4* | 279.0+17.1°

Tail Length (pzm) | 376.5142.2% | 499.1t22.4" | 412.6+10.2®" | 367.6+10.8°

Values are the mean = S.E. Values with different letters are significantly different at
p<0.05 after Duncan's multiple range test within group.
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100+ 6001

. ab
R 151 T E a
> S04 _T
2 =
g 50+ o
c

£ 3
= = 200-
T 25 =
e S

0 T 0 T

NC DMH DMH+OTF DMH+OTFT NC DMH DMH+OTFDMH+OTFT

Fig. 70. Ovotransferrin® 1 7}5EaE0] thAZXZ DNA £Abo v X&= 93k NC, normal
control; DMH, dimethyl—hydrazin (DMH) 40 mg/kg for 2 weeks (two times per
week); DMH+OTEF: DMH+5% ovotransferrin; DMH+OTFT, DMH+5%
ovotransferrin—trypsin. Each bar represents mean £ S.E. Bars with different
superscripts are significantly different at p<0.05 by Duncan's multiple range test.

AL tigz2 AC 9 ACF Aol wA= 9

Ovotransferrin % 1 7}eEaEo] DMHZ 538 g rat oA gt ddy
Hel AC (aberrant crypt) ¥ ACF (aberrant crypt foci) @ Fof v x]+= 9 &2 Table 40
¥ Fig. 71 AAedw. gz qidzdodr s Az =243 2 v
ARl MERLER IS Al 7|8t Bk WPy Aol T ACS ol#gh H]
ARl cryptZb o2 7 Bo] FAE ACF7F @itk gz aolA digete] A
AC (aberrant crypt) ¥ ACF (aberrant crypt foci)+ AAFFH T} DMHU X ol A
ojF o g F7IeF o™, ovotransferrin AF & AC® ACFo AAES FoF o=z Ay«
2O Z Yttt DMHeF 22 ghsha whelEd S tiiiE O AARE s dEhA X
Slit, cytochrome P450 9] Atst @450] Fuljsks AA tiAb A8 A A2 w6
&4 (electrophilic reactant) = @43} @t} ol5 I a5 A el S48t
A =29 DNASE WHg-3stol DNA adduct® A3k, DNA £4o] 355 % oo
DNA EA Al ZdWo7} dojut ohs et doh sha, a9 st Azid
of i Wl FTFEA F et 2w dAs AuAS RIva delA vk whebA
DMH= f53F rat EolA diaer Aok Wl ACSt ACFe A74do] fFoxez A=<

S ¥ F ovotransferrin ¥ 1 7FpEdl =0 & AAEA ] 7HA7F ASEH AT & 4 itk

2~

873

2~

873

S

»

el
rlo

b
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Table 40. Ovotransferrin®} 1 7}5E3E0] @A ZZ AC U ACF AA o nx= 3

| NC | DMH | DMH+OTF | DMH+OTET
Number of ACF
1 2.4+0.9° 65.1+10.7¢ 41.7+6.2° 47.0+8.7"
2 0.0+0.0% 17.4+3.3° 11.9+t1.9° 15.0t4.0°
3 0.0+0.0° 12.0*£3.1° 5.3+2.2% 9.3+2.6"
4 0.0+0.0™ 3.3+1.3 1.410.6 3.1t1.5
5 0.0+0.0™ 1.310.7 0.3+0.2 0.7+0.5
Total b f
oral mumber Ot 5 4+0.9° 99.1+6.9° | 60.6%9.0° | 75.1+14.8"
ACF
Total number of
ACF containing 2.4+0.9° 94.6+7.2° 58.9+8.5" 71.3+13.6™
1-3 crypts
Total number of
ACF taini
OIS T 0 0+0.0° 4.6+1.7° 1.7+0.8" 3.9+1.8"
more than 4
crypts
Number of AC 2.4+0.9° 155.6+14.8° | 88.4+15.9" | 121.0+27.2"

Values are the mean = S.E. Values with different letters are significantly different at
p<0.05 after Duncan's multiple range test within group.

125

CNC
I DMH
=3 DMH+OTF

100+

754

50

Number of ACF

Total ACF

ACF(1~3 crypts) ACF (>4 crypts)

Fig. 71. Ovotransferrin® 1 7}EsfE0] A%ZF AC Y ACF AA mx&= 93 NC,
normal control; DMH, dimethyl—hydrazin (DMH) 40 mg/kg for 2 weeks (two times
per week); DMH+OTF: DMH+5% ovotransferrin, DMH+OTFT, DMH+5%
ovotransferrin—trypsin. Each bar represents mean * S.E. Bars with different
superscripts are significantly different at p<0.05 by Duncan's multiple range test.

of. 71e} B4 FA A+
o]Abol ArAnt 2o, A A3t &4 (GSH-Px) &4 (Urban et al, 1997)

o
= -
o, i Hu zZo|M ovotransferrind® 1 ZRFEEaEC % diFd #HE FHAA

(Table 41)°] &g PCRS o] &3fo] #4 Fo|t}.
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Table 41. AL BAd 42 S £43517] Y3 primer sequence

Name PCR primer sequence

iNOSY Forward: 5'—ctt ggt gag ggg act gga ct—3', Reverse: 5'—ggg gtt ttc tcc acg ttg tt—3'
COX—2? | Forward: 5'—tgg gaa gct ttc tcc aac ct—3', Reverse: 5'—gtg aag tge tgg gea aag aa—3'
GAPDH Forward: 5'—ggc caa ccg ggt cat cat ct—3', Reverse: 5'—gtg atg gca tgg act gtg gt—3'
B —actin Forward: 5'—gtc gta cca ctg gca ttg tc—3', Reverse: 5'—gcc atc tcec tge tca aag tc—3'

DINOS, inducible nitric oxide synthase. ?COX—2,cyclooxygenase

4. Ovotransferrin @ ovotransferrin 7}5E3 &2 AZ A A 3

7h AEAAZY AQ g4 9 AEFS

(1) Ovotransferrin 524X Al 52H3% FFA F7}

Ovotransferrin ¥ ovotransferrin® 7}rEdllES HE F3A ¢ 54
Azx 8 A= I FAZE 7P gk Hlsd 22 Ao AN 34 H O]%‘i %EE AF&-
gholl Qlo] FHgol ERE dio] qlo] e /i W A TiAdE
.

dA S A A FAAZTE Ao bgA
S AR HeEd, dEAH S ZE sucrosedt trehalose® S W, pH SHYIIE 9%+
phosphate ion, 28AH Fo] ALt} (Chang et al, 1996; Wang, 2000; Tang ef al,
2004). ol & A7-°A+= phosphate ion? FFE FZAERST FHAZ ALEste] <t 2
3740 MAde =R Bk AFE dRE $ERS AR @ol AREH= sucrose,
trehalose$} & YAEYUS Aukstgit

SARS A F7HE S8 flel Vs AARE S AX F410% A ovotransferrin &
FHNG A Zs . o]F ovotransferrin % 100 mLol Table 429 #o] F4AH S 33
£ Zt7} &3kt 3 FAAZXRE AT Ade] AFf¥E 2 M phosphate buffer= 2 M
monobasic sodium phosphate (276 g/L)% 2 M dibasic sodium phosphate (284 g/L)E

e
o
off
i)
)
N
=

et
i
B
%
iy}
oY
!
of
in)
f
fol
n
o
N
T

7+7y A|Z ¥ 2 M monobasic sodium phosphate®} 2 M dibasic sodium phosphateE
19:819 vl&® Egato] Azt sd1x 43, F3A7F EFE A5 Aol 71E9
oF> HlE AollA HlwA -9 iAol 7HEA Wstekiar, Al A Aol A E A
t} (Fig. 72).
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Table 42. ovotransferrin® TZARIHEIA F7}

Sample Az HH

Control OTF =9

0.1 M phosphate buffer | OTF &% + 2 M phosphate buffer (pH 7.4) 5%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

sucrose 1%

sucrose 1%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

sucrose 2.5%

sucrose 2.5%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

sucrose 5%

sucrose 5%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

trehalose 1%

Trehalose 1%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%
trehalose 2.5%

Trehalose 2.5%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

Trehalose 5%
trehalose 5%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

Maltodextrin 1% .
maltodextrin 1%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

Maltodextrin 2.5% .
maltodextrin 2.5%

OTF %9 + 2 M phosphate buffer (pH 7.4) 5%

Maltodextrin 5% .
maltodextrin 5%

Control Trehalose 2.5%

Fig. 72. 2413 F3A &3 A] ovotransferrin®] A4 #A3}.

(2) T2EZ B34 & 342 1=x2E9 3+& 71
sHART FIAE TFE AT dRE AR

3l bradford assays &3 @WAS F=Fsto] 1 3|4ES AASAT

rlr
o
2
i,
offt
iih)
ny
EN
it
1o,
o
o
e
o
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T52 Control A29 total protein el tjn|sle] W& =Z AL 1, total protein

ool Ao Axalsr.

rlo AOL'

Total protein (g) = protein &% (mg/g) X A=53]F=F (g) X 1,000

sl H7F A3, B ARCA controld FAFSEAW 1 oo 3aEs dERSlHL
trehalose 2.5% A2 Al 35&0] 121.7%= 713 =4 B71E ek (Table 43). 1¥
Ao AHE o R o]F FEHY AHEE ovotransferrin ¥ ovotransferrin 7}
&2 AAkell:= 2 M phosphate buffer 5%%} trehalose 2.5%% Z&3to] A 2 A

.

.
{0 rl{‘ O{N _D,

9 K
an

ol
il
38,

Table 43. TARIFFA ¥ 993 35& 7}
e P Al 5 9] total
Sample protein &% protein % 3TE (%)
(2)
(mg/g) (g)
Control 10.9 630.9 6.9 100.0
0.1M phosphate buffer 12.4 546.4 6.8 98.6
sucrose 1% 13.3 516.1 6.9 100.0
sucrose 2.5% 15.0 531.0 8.0 115.9
sucrose 5% 17.6 397.9 7.0 101.4
Trehalose 1% 13.3 520.6 6.9 100.0
Trehalose 2.5% 14.7 370.4 8.4 121.7
Trehalose 5% 17.2 440.1 7.6 110.1
Maltodextrin 1% 13.4 508.8 6.8 98.6
Maltodextrin 2.5% 14.9 453.4 6.8 98.6
Maltodextrin 5% 17.1 395.2 6.8 98.6

t}. Ovotransferrin®] Z7] S+AA H7}

(1) Ovotransferrin 7] $HAA F7}

22 A% HAE =3 AWAFE ovotransferrin®] #7] HAA 9 BAFA
A FBIFE AAsTh 22bdxE AAE E3l] AME ovotransferrin®] 7
A7 A7E A 4 Fe|Z ABALE ovotransferrin A/ 55 &FulEwe] 10 o}l =)
sto] Z}7F 4T, 25C (RH 60£10%)9F 50C (RH 75£10%) &2 %71 Hastur A7)
21 © 2 Bradford assay® &9 A AZFS AAstal SDS-PAGEE &3l =& A3l th

1 A3}, ovotransferrine WEQ FZARTA|C H7l7F glol® 25T 9 50TeA 9714
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b dmE o) o]l 7] @ tinl 95% oo ® kAl EAIZE fllew (Fig. 73)

SDS—-PAGE &<l A3% ovotransferrin® =57} vl 4 2 FX7} Ha Q&= Zo=z &ql
At (Fig. 74). T35 B vAdEZe] FAolv WA, o]F o] MR SQlx A ok
t}.

kA ovotransferrin 25T A2 F5AAE S AT Aoz Ay, Ax¥
oA Ml FARS FHAZE HIMHA ot Pl & A7 §l= Ao E ddd

.
ovotransferrin 7M1 A% g AF A mevpgeln WAl FAolu
C

A olF e AL SRIE A ool 26T AL frEolME S FAY Zow Helt

=

a8 a8
100 57 o5

23 2 1= o7 o5
%) o5
a0

—._ZEE H«.I
TFOo

—E—spo= M|
&0
30 T

Irmmon 2rmon Imon Smon Frmon Srmon

Fig. 73. 3 H7l 5 99d 5% W3}

1 2 3 o 5

105kD

75kD <—
53.5kD <—

37kD <—

29kD =—

19kD «<—

Fig. 74. ¢t3A F7} 971 €A SDS—page A3}

. Protein marker

: Ovotransferrin standard (Sigma)

: 4C X3+ Ovotransferrin (97122}
: 25°C X3 Ovotransferrin (97122}
: 50C X3 Ovotransferrin (97122}

Ol =~ W N+

- 122 -



(2) 2R3 F3A ¥ 84 F7}

Ovotransferrin®] Z4XH3 BHAE H7Fsko] A F3F ovotransferrinel] tisid R ¢} &

dg WHor HHA BH7FE AAEth BAME ovotransferrin A5 E EFulwEHel 247}
g¥ ol WRE&to] 7}z 25 C (RH 60£10%) 9 40C (RH 75+10%) &L357]o] B

of
ol

i

1
#aluA 47)14 0% Bradlord assay® Wd g2 AA8tn SDS-PAGEE %4 &%
gelstitt. 71 A3 k9 ovotransferrin 7] HEA F7FeL vRRIZIAI R o] A=l
40C (RH 75£10%) 9 7o APt Aol 6714t g g2 fA5of <t
AelRq o} (Table 44), sucrose 2.5%, maltodextrin 5% A& whulz o] dafo] tlo}x]
Qbgrgel el A¥E JErlth. 3 maltodextring $ARS YA Z AL AR
°f A5 AME By 27045 A o] At (Fig. 75).

et AR % B A 2+ trehalosey sucrose’} BFHASIY, sucrose® 5%E FH7FsH
A 8L AFol% 40TolA HaAgt AlmolA 37HEFE ofF Zwo] whgste] 5%0]442] AE
< v SEA] ok oz Agzbd

Tt 25ColA Bast A 5o Aol B AlRClA AAdolu Mo Wt dEE A o

X

2
o
i
i
i
)
32,
e
Y
5
D
o
53
jad
=
=
o
offl
il
s
folr
4
of
U
>
ofo
ik
o
Jo mx

)
=
(N
(i
)
i3
o,
%
P
o
il
f
o]
2
\)
a1
3
=
R
b
X
N
f
ry
>,
oX,
0%
[¢]
(i
Lot
N
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Table 44. A7) XA SFARIHEIYA H Gz 3= H3 (%)

. 0.1M phosphate
Time Control Sucrose 1% Sucrose 2.5%
(month) buffer
40T 25T 40T 25T 40T 25T 40C 25T
0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1 89.0 117.7 103.3 101.2 109.2 105.9 91.9 107.8
3 101.1 106.6 102.1 105.0 98.3 104.2 69.7 102.3
6 98.5 102.1 94 .4 105.2 96.5 102.2 54.8 101.5
Time Sucrose 5% Trehalose 1% Trehalose 2.5% Trehalose 5%
(month) 40T 25T 40T 25T 40T 25T 40C 25T
0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1 101.1 101.9 103.4 102.3 93.5 103.7 100.7 110.4
3 108.6 109.3 104.0 100.7 107.2 107.2 105.1 104.7
6 105.2 102.1 104.2 104.1 105.1 102.2 101.1 103.4
. ) Maltodextrin i
Time | Maltodextrin 1% Maltodextrin 5%
(month) 2.5%
40T 25T 40T 25T 40C 25T
0 100.0 100.0 100.0 100.0 100.0 100.0
1 112.9 106.7 105.1 103.7 100.8 106.1
3 102.5 102.9 106.5 107.6 69.0 105.8
6 100.3 103.6 102.5 105.7 51.2 103.2

A A 40T, 3/1€ »a &
(Maltodextrin 2.5%) (Maltodextrin 2.5%)

Fig. 75. A718# A HEYXAEH ZE3} ovotransferrin A|59 29 AL
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H 4 g SEEGE I SEEH02] 76

Al A AFNEERS S

1. 1xld &
T =) ™ =] 3T 25 S
(o1m) A5 A4 e R %) ATNE FHE
1l 0
Ovotrasnferrin ol 4
FIFTEERNE L DT - BEAQ ke oy A4 (b ¢
(A= w) 7HA = el &4 100% |  Z¥, ¢4, a4 7k
o1=7) m Zha Ee] A A - &%, pH, A7 59 W& 274 g5
EII:]__—T [eXle] o~
B N =z
Goriatg e A=
ovotransferrin
Jpmg o Ovotransferrin 4
Fell = 2 . — MTT assay W& o|&3st &5+ &
& QA ovotransferrin
. 100% | ¥
274 29 Sl Rl G B

715 A= — Nitric oxide (NO) &4 A3} a3}

— Fe’'o] ovotransferrind]l Z3Hst=d]

100% | lo1A el pH W37t vA= o] of

o WA S 2AL

A%

(2010) — Ovotransferrin®] Fe’"¢} Adtal=v)
A gy £52 [ 100% | QolA D vl Mz ol A %7}
d7] 9 =4 g n) = ke wo}

A1 -5 3A
L_L}] — Fe’"o] ovotransferrinel ZAsl=t]
H=dstw) o . j
5 oAl NaClel 9&S Adni
At Sz z R 100%

ovotransferrin®] iron—binding®l] ¢l

ovotransferrin -
oAX 7Hd HA 9 NaCl 55 FA

FEUN N

— A% holo—ovotransferrin®] # %

1
- . 00% Lo WE AN =4
HAH ovotransferrin® = - v ee e
Aed e oot 24 1l - &7l 98l holo—ovotransferrin
Sr = L00% o] galEolx ¥ pH Wsle] wWE

iron— bound ovotransferrin® <+

CIE!

Ammonium sulfate |100% |— Mucin—free Al® 3z} £N 0 ZHE
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e o3k

ovotransferring HAA7]7] & &

FHAE  HAe

ammonium

ovotransferrin® F%& sulfate and acetic acid®] ==
£
Ovotrasnferrin 2! — SOD-like activity, ORAC, DPPH,

ovotransferrin
et ECIE RS

=7 (in vitro)

100%

TRAP assayE Al ovotransferrin
4 7 JheadlEe] dksle s

ol dag

mn vitro

Ovotrasnferrin 4
ovotransferrin

F&al =2 DNA

AFol A

[e]

N

12 Mo

b

7}

B\

3

ol

100%

CERIE B
ovotransferrin
DNA <4 oA ax

= F3 g

Ovotrasnferrin 4

ovotransferrin

— Ovotransferrin 2 I 7}5E3]E9]

QLA ot MAEFQ HT—-29 A9

100%
hrall =] Al E Aol mA= 9FS MTT assay s
A2HEHAA |Gl v x= g3 sl F3ll &<l
(B dista) .
. Ovotrasnferrin 4 — HT-29 A|¥°] ovotransferrin %
Ovotransferrin )
) ovotransferrin I 7bEsllES Ags & LDH v
ovotransferrin®] B 100% L _
Welzzy w sl E Y MEEA Fes SATOEN AME FAo HHA
3}lo L o3kl 3lo
53—%1—:@‘_31]— = 1_]_ s o o= =1
Ovotrasnferrin % _ )
) — & A ¥ ovotransferrin @ 1
ovotransferrin lenaEe Helste] 24 A7HECE
ZtrEslEs AEs {HE]t
7Vl Eo] dAIES] | 100% L } ‘
ksl = QA dnlAdS w3 P
Fejed Wl mx=
skl s &
I gl
Ovotrasnferrin % — ou] AgdS Fdl HT-29 A>XS Af
ovotransferrin HE Rk gomM dTs
ZbrEalEe] LPS®E & F 3= LPSY A4 s=& @4
100% -
BE=3 AE G 3} & ovotransferrin 2 1 7}5E3|
nx = g 2 1 7)d =5 Agste] 945 Hkgol v A& 9
T TS vFd W gene FEoA F<l
A3E & H4A Ovotransferrin Y& <!
FEHAEAHLL | Jgte] sr 9 AAA | 100% |— Ao aH] 2 b7 =4 2AF
Ovotransferrin] WS
Al ZAF 2 | 7]5A ovotransferrin®]| 100% |— Ovotransferrin®] A& FA}F
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CRIREIES

Ovotransferrin?]

g 100% |- ferrin®] JFA A 5
2@ A% B9 00% Ovotransferrin® A %A dH &=
2. 223 d %=
7= _ = R
(@ | A AR T o AL S &
Ovotransferrin - RSM (response surface
ALARAA | peram gake] 2 100% | methodology) & ol §d ak
A=) =7 29 pH, £% 5 HHz7 97
Ovotransferrin 5 ———
— MTT WS o] 938 ahEof
P qm H4 AN assay 44 18 gEa
7hr = a3 &ol
21 = =7} gl 5]—0]—_‘@‘_31].01] 100% . i
Ak # 2 sk ce o eE — Nitric oxide (NO) @4 As @3}
#AAH 754 Al
gl
— A o]& AAC oA pHO HTF &
Ovotransferrin®. = 5 Qlat3, HCI¥ citric acid®] pHE *
A o] AAE At | 100% ARPE wo] A o]2A|A HE vl
AlBEDA HA 271 N - A o] A|A] HQ3F resind HZH
G D) < =2l
- =] BEALS
27 ot — Apo—ovotransferrin 20 mL< 0.15
ds st o =10
M NaCl# 10 mM NaHCOs;S &
(2011) | ovotarnsferrin

a3k Uy A

Ovotransferrin® & o] &

StaL 9= pH 7.49 SN2 whEF,

Ade =49 o9 100% 10 mM #H o]& nitrilotriacetate
(Fe-NTA)= ol&st] A& o
711 ol FBE SAsto] HE T

=4
A28 5HA — 559 Sprague Dawleyd 7 FF
(Fgdgtm) s 7 9 nEy F 45 v E Y
EE28S E3 skl o & Alge] wEk G 9
ovotransferrin 3 (AT 2 7] [T Aok =
E 100% | (DMH)], [l ek
ovotransferrin A ETE ALY +ovotransferrin (DMH+OTF)], [H
7 el = o) ddHF o +promodZtF 23 &
w8l (DMH+PH)], [t 2 +trypsin
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ZFeEElE ODMH+TH)IZ 18-S
Lt ¥ NC& DMH IFd=
AIN-76% 7] 07 3 A gAMH
aAol:  7TF % AANFA,
[DMH+OTF], [DMH+PH],
[DMH+TH] ZI%ele FAAxe

qr

ovotransferrin, promod 278
hydrolysate, trypsin hydrolysate®

7yzt 2lolel| 5% % Aol ¥

- OB S skl NC 182 A

ok = w9 FAol 15Ye & ¥
A F 73 7F dimethyl—hydrazine
(DOMH) & thEFel 30 mg/kg (F
210 mg/kg BW) FE=Z FA}

A28 & A
(Bgdista)
FTEAYS F3
ovotransferrin

2]
=

ovotransferrin

100%

— 9% 19 AV It

<
5
12A17F Eob AAAZ v A A
A B3 s uoz iy s A
_zH
AF T e g Ao

alkaline comet assayE A

— Zl’, /‘\:]‘ZO]—, H]ZOP, /dx]—, q]x]— = 7 =

o

o:
ol
J
o:

100%|
gl
100% Ay (aberrant crypt) =4

100%

HET o P BB 57
(CAT, GSH-Px, SOD)

100%

- d% TRAP =74

100%

Real—-time PCRS Fd3sto] A<
(iNOS, COX, IFN-g, TNF-a,
IL-8), &xtst (CAT, Mn—SOD,
CuZn—SOD, SOD, GPX, HO-1),
et (Bax, Bel-2, AP1,




p2lwafl/cipl, B —catenin) ¥ F
A} ke Ekol
100% |— 9% kst 114 54 (CD)
L00% - g% A4 FgAkst vk 24
(o
(retinol, @ —, y —tocopherol)
o3}
as Ovotransferrin — SDS-PAGE, @4 A%, sieel=
o1p| ASUEMA | Agpsge Agw | A% HPLC BH S8 @
(F) A E A Hol.e. set—up % #FAE7} 7+& ’ ovotransferrin 7F523& 24<& 4
Ovotransferrin 512 A
e
o)A AL A Ovotransferrin — Ovotransferrin % ovotransferrin 7}
7))t TVrEEL AYAEA 100% | FEHES semi—pilot scaleZ A|Z,
HE 9l scale—up test Arkag gl 1 A7t Ak
3. 3AE =
T =) =) 5T 2EE } =3
(o) A -2 A MFE-ATEE () AT iy
A 1A 52 A ) , — AEFde FAIEHA Q= AW
. A A &H ovotransferrin % .
(Axdgtw) , wet T d Hdd Aesd (B
_ ovotransferrin )
A A 3} i 100% coli 0157:H7, S. aureus,
7HEEEE ] v A E A
ovotransferrin ) Salmonella spp., B. cereus,
A Fr
ul Listeria spp. 5)9% % &9l
ovotransferrin A A &E ovotrnasferrin — MTT assay WH< o]&3t g0k
TR EL ) - }
P e &l ovotransferrin a3 &ol
o) A &84 . 100% . . ] Lo
7V &2 in vitro — Nitric oxide (NO) &4 A3t &
ehdAd gn g = - -
33} ] oA el 75 AERl gl
7154 A
das
(2012)
A1EF5HA . .
_ — Ovotransferrin® A%<l semi—lar
AEdstw)
ge TR A|AE gHF]
Ovotransferrin®] | Ovotransferrin® 7 #| %<l . .
— HEO xslxd, &3 (), dHE
A A1 semi—large 5.2 A|~® | 100% . .
- se) 2], egg albumin® ovotansferrin®]
semi—large 3] i i
pHe} ethanole] tidt ¥H&%o ot
TR A AE
=71 &4
4
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34
d

(2012)

A2 EHA
(Bddisn)
A A 3
ovotransferrin
il
ovotransferrin
7hr el

Ao dqFH

9 oty HE
9 7 71" 4
A

HolAlx W FEANS 100%

A FEARS 459 F3444 4 &
AE 29 107 AU xRS
(NO), DMH#- 5 (DMH),
DMH+ovotransferrin (DMH+OTEF),
DMH+trypsin7Z} &8 &
(DMH+OTFTD) & wre]  wAw
(23% corn oil w/w)=AAF42
(2% cellulose w/w)E 8 T3t &
g+ ovotransferrin® 1 7}5E3l
< 2ol9 5%E I
A S 93 DMH Fof: A4

iz A% DMH Fo 2% 1
Fdol| 234 F 2 FIF DMH

,2—dimethyhydrazine)& t) &3]
g/kg BW 52 FA

=~
o =
B
~

1122
fuicd)
off
Gl
loty
ox

100%

AQER A4 8 7419 AFIIKE
APERL 12 AT B AN

3 ooz

o
-
o
&,

[y o ii‘
= >
*

il

~
T
Y

100%

e e ooz
o
Ir
£ g
o
~
[
)
o
_°|L‘
_9_
4
X
il

> ofN|oX
N,
{0
g
o~
N
ojr
XN,
=
[y
o, i
o
iy

=

H=, 4A%, GOT, GPTE =

g

80%

AL g dakstas A =40 3
Y7= o]gse] CAT, GSH-Px,

SOD &4 #45 574

70%

o
o
1%
2
N
B

i)

o
>
o

g4 U gibsks 54 335 ol &
slo] EF34k3ls (TRAP) 3 ORACE
%_

etal, 9 Faks vl

100%

g AdRE 54 AAape
dE2 eyl fa ggelA

conjugated dienes (CD)<S &%

100%

Wy DNA &EA454:  alkaline

comet assays ©|&3sfo] #Wlg 1o
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3}
s

(2012)

- W& =4 DNA &4 34 @
. 100% 0.5cmE % %3}o] alkaline comet
A2E F A =
AR e D) assay s A4
A A 2}
ovotransferrin — AW (aberrant crypt) 74 i
oL 23t distal colong formalin ©. %
ovotransferrin et #e X ¥ EA L00% I4AZ] & methylene blue® 9
7hrit el = ato] oete] oWl aberrant
Ao W=7} crypt foci (ACF)$} aberrant crypt
9 gerad HF (AO)E 574
e i A4 s RS
A - o - A Od 54 g
100% | A% 245 o83k iNOS, COX-2
o A5y A BEs 54
» NEA AR AH Al - A% 9 FEAx A e NAES
A3E F A o 100% | S8 sdx0xA ntgd s TR
() AE Aol = AES SAS D
Ovotransferrin
B — 7% (40C, RH 75+10%) 4 A&
ovotransferrin (25T, RH 60£10%), ¥4 (10T)
anite e A el Z7eflA Ax¥ ovotransferrin 4
BES ! ovotransferrin® 7] | 100%

94 7

ovotransferrin 7}-E3 &S HH3}

28

“3_7‘1 ERGEE

7}

(=]

F7ksto] 7] <1443 %
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A 2 2 AEER 2 T E

1. &8t
7h AlREe] o] A W HIVMAE wo ARG ThRHo] W Al FIH7MA] AlE g R
AI7RA] HEo] T
1}, Ovotransferrin® AAH4H ] K5
— AN wWE FRF7FE pilot scale A=l ks o] §3F IFTIEA
ovotransferrin 23% A9l tFAALCZE U FAAIE oA U = AAY H
7} 7vs g

o 7l

o

oL

ovotransferrin 7Fritdll =< o] &g #A&2] /W

T4 2 FgIdansE 7 AAAZFAEF (LOHAS 2F) 2AZA 7o) 73

— YJokE A EA JiEe] 7t

2}. Ovotransferrin 7]-T—r0Hg-4 54 W AL Vsl #AHE 535 9 =wo®E A4

Aol SR oL g st=A 717 =

2. 7|th&}
<Ned SH>
7h AR B4 7154 AF 2ARY] B4 dAdVE g
— Ovotransferrin 7Fr2al&2 7154 A4 9 A o] &&58S AnFozH 7154 2

w AR el 7

o5ed Advls 24 B7hY 2R

- = Ayl A AYrlsA H HHe 2Estd o R B AEdl Vede AvE
gHom vjugowA 84 HT Y-S Al

o 524 AT EYYH oA AZARNE (53] 5) R AGHA SEelE 54
Al Ay Ay

<FBAAGH 5%

v FADA Y] FIHA =

— A 2uEe g2, 74 e gl AR 8§ S Aleh e AW 0% sk <
AdAE FAARJ] AFLAE 73 vk Ae] 764 PEpolEF o] & oE M <f
AdA L MR AZIE vk

ool B Y Vs S S Ak Vlee RGO EN AAA ol =

s o 9laL, Ak &89 AE3t e ek
o A%l digh o] wdol FuiHI Sle AXFdds Vled A FHE Es
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well-being 213 22X AF3}sto] &9 T 7
&t 75A AE thekitE wu thekdt AESS A #8} o
T AE Flolu, 7|sAdo] FoE 1uFIF FEA O AET

o
=
o] Tt 7

—

O RA 1 2HEs THAA
o= J

Azstol AIAL 5013

<ggFaId>

7}, Ovotransferrin 7Frtaf&e] &5 2 WoFdayd & AdadsE 53 A4 E
(functional food) 9k ofyz} A1k (new drug) 7Wel| 7H7k2 9Jok23#E (medicinal
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Figure 3. Viability of human colon cancer HCT-116 cells treated with rac-
OTf assessed by trypan blue exclusion (A) and live/dead fluoroassay (B).
Figure 1. Electophoretic patterns of reduction-induced autocleavage of Cells were pretreated for 4 h with intact OTf or different concentrations of
OTH: (A) pH profile of the autocleavage of OTf incubated with 200 .M rac-OTt. Total cell count was obtained by hemocytometer count under a
TCEP (a) or DTT (b) at 37 °C for 6 h atdifterent pH values (pH 3.0—8.0); microscope. In (A) the dead cells were esimated as [number of TB positive
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nonreducing (b) SDS-PAGE. represented as a ratio of green (live)/red (dead) fluorescence. In both
assays, treatment with rac-OTf resulted in a statistically significant reduc-
tion in cell viability (P < 0.001 vs no treatment group). The effect of
uncleaved OTf (OTf) at 250 seg/mL is shown on the left (open bars) of the
graphs. Values are the mean of three experiments from four parallel wells
per sample in each experiment

139 -




= ==% A A} Add &
— Ovotransferrin®.Z%& Fd¥ et
ol=E  HYR AE Eee 80%
Effect of addition of methanol® F&3% FE&3 335
Abgsto =4 gAtsl avbE SAsE A
egg Food o,
ovotransferrin—deriv | Wuyang Chemistry o] Ao IRW o}u]wAb 7] A
ed peptides on the | Huang et | 135:1600— | €2 zZl+= HElo| =9 tjekdt 2} F&&
oxygen radical al. 1607 < 301:;&?} ans 54,
absorbance capacity (2012) - FE EUeME deEns 80%
. methanol F&E°| ¢ =2 d4kst az
of different teas £ H33, ovotransferrinelA FE%
IRW fefo]l =5 H7bge=n 1 ZAbst
w37 6 Frheke 2 el
<Data>
hot water 80% methonal (B) " hot water 80% methonal
BB ot E I I l ':' B BT
BEA GT+ovo g e 2
= - e e
BEa or
BA OT+ovo-H
E OT+IRW

Fig. 2. The oxygen radical absorbance capacity of teas, ovotransferrin hydrolysis
added teas, and peptide IRW added teas with two different extract methods: ( A)
Green tea; (B) Black tea; (C) Oolong tea. Bars represent mean valuesz5D, n=3
separate experiments. * and "™ indicate P<005 and P<0.001, respectively
compared to tea samples alone; *** indicates P<0.001 as IRW added teas
compared to ovotransferrin hydrolysate added teas.

140 -




H73H30E8

1. Ahotupa, M., Marniemi, J., Lehtimaki, T., Talvinen, K., Raitakari, O. T. Vasankari,
T., Viikari, J., Luoma, J. and S. Yla—Herttuala. Baseline diene conjugation in LDL
lipids as a direct measure of in vivo LDL oxidation. Clin. Biochem. 31: 257—261.

2. Al—-Dabbas, M. M., Al—-Ismail, K., Kitahara, K., Chishaki, N., Hashinaga, F.,
Suganuma, T. and K. Tadera. 2007. The effects of different inorganic salts,
buffer systems, and desalting of varthemia crude water extract on DPPH radical
scavenging activity. Food Chem. 104: 734—739.

3. Carlsson, N., Borde, A., Wolfel, S., Akerman, B. and A. Larsson. 2011.
Quantification of protein concentration by the Bradford method in the presence of
pharmaceutical polymers. Anal. Biochem. 411: 116—121.

4. Chang, B. S., Beauvais, R. M., Dong, A. and J. F. Carpenter. 1996. Physical
factors affecting the storage stability of freeze—dried interleukin—1 receptor
antagonist: glass transition and protein conformation. 331: 249—258.

5. Collier, A. C. and C. A. Pritsos. 2007. The mitochondrial uncoupler dicumarol
distrupts the MTT assay. Biochem. Pharmacol. 66: 281—287.

6. Folch—Cano, C., Jullian, C., Speisky, H. and C. Olea—Azar. 2010. Antioxidant
activity of inclusion complexes of tea catechins with B —cyclodextrins by ORAC
assays. Food Res. Int. 43: 2039—2044.

7. Fraenkel—Conrat, H. and R. Feeney. 1950. The metal—binding activity of
conalbumin. Arch. Biochem. 29: 101—-113.

8. Huang, Y. C., Guh, J. H., Cheng, Z. J., Chang, Y. L., Hwang, T. L., Lin, C. N. and
C. M. Teng. 2001. Inhibitory effect of DCDC on lipopolysaccharide—induced nitric
oxide synthesis in RAW 264.7 cells. Life Sci. 68: 2435—2447.

9. Huang, W., Shen, S., Nimalaratne, C., Li, S., Majumder, K. and J. Wu. 2012.
Effects of addition of egg ovotransferrin—derived peptides on the oxygen radical
absorbance capacity of different teas. Food Chem. 135: 1600—1607.

10. Ibrahim, H. R., Hoq, M. I. and T. Aoki. 2007. Ovotransferrin possesses SOD-like
superoxide anion scavenging activity that is promoted by copper and manganese
binding. Int. J. Biol. Macromol. 41: 631—640.

11. Ibrahim, H. R., Sugmito, Y. and T. Akoi. 2000. Ovotransferrin antimicrobial
peptide (OTAP—-92) Kkills bacteria through a membrane damage mechanism.
Boichim. Biophys. Acta. 1553: 196—205.

12. Ibrahim, H. R. and T. Kiyono. 2009. Novel anticancer activity of the autocleaved
ovotransferrin against human colon and breast cancer cells. J. Agric. Food Chem.
57: 11383—11390.

13. Jang, A., Jo, C., Kang, K. S. and M. Lee. 2008. Antimicrobial and human cancer

cell cytotoxic effect of synthetic angiotensin—converting enzyme (ACE)

- 141 -



14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

24.

25.

26.

27.

inhibitory peptides. Food Chem. 107: 327—336.

Jeon, T. W. and K.—M. Park. 2002. Functional properties of egg shell membrane
hydrolysate as a food material. Korean J. Food Sci. Ani. Resour. 22: 267—273.
Jurisic, V., Spuzic, I. and G. Konjevic. 1999. A comparison of the NK cell
cytotoxicity with effects of TNF—a against K—562 cells, determined by LDH
release assay. Cancer Letters. 138: 67—72.

Kaneko, T., Tahara, S. and F. Takabayashi. 2007. Inhibitory effect of natural
coumarin compounds, esculetin and esculin, on oxidative DNA damage and
formation of aberrant crypt foci and tumors induced by 1,2—dimethylhydrazine in
rat colons. Biol. Pharm. Bull. 30: 2052—2057.

Kanna, P. S., Mahendrakumar, C. B., Chakraborty, T., Hemalatha, P., Banerjee, P.
and M. Chatterjee. 2003. Effect of vanadium on colonic aberrant crypt foci
induced in rats by 1,2 dimethyl hydrazine. World J. Gastroenterol. 9:
1020—-1027.

Keung, W. M., Azari, P. and J. L. Phillips. 1981. Structure and function of
ovotransferrin. J. Biol. Chem. 10: 1177—1183.

KFDA. 2011. A& 3734

KFDA. 2011. &d&&4d

Kim, J. C.,, Kwon, S. O., Lee, S. H., An, K. E., Lee, E. W. and M. H. Lee. 2005.
Separation and utilization of whole egg components.

Kmonickova, E., Melkusova, P., Farghali, H., Holy, A. and Z. Zidek. 2007. Nitric
oxide production in mouse and rat macrophages: A rapid and efficient assay for
screening of drugs immunostimulatory effects in human cells. Nitric Oxide. 17:
160—-169.

Ko, K. Y. and D. U. Ahn. 2008. An economic and simple purification procedure
for the large—scale production of ovotransferrin from egg white. Poult. Sci. 87:
1441-1450.

Ko, K. Y., Mendonca, A. F. and D. U. Ahn. 2008. Effect of
ethylenediaminetetraacetate and lysozyme on the antimicrobial activity of
ovotransferrin against Listeria monocytogens. Poult. Sci. 87: 1649—1658.
Kurihara, H., Fukami, H., Asami, S., Toyoda, Y., Nakai, M., Shibata, H. and X. S.
Yao. 2004. Effects of oolong tea on plasma antioxidative capacity in mice loaded
with restraint stress assessed using the oxygen radical absorbance capacity
(ORAC) assay. Biol. Pharm. Bull. 27: 1093-1098.

Lee, M., Kovacs—Nolan, J., Archbold, T., Fan, M. Z., Juneja, L. R., Okubo, T. and
Y. Mine. 2009. Therapeutic potential of hen egg white peptides for the
treatment of intestinal inflammation. J. Funct. Foods. 1: 161—169.
Lopez—Fandino, R., Otte, J. and J. V. Camp. 2006. Antimicrobial and human
cancer cell cytotoxic effect of synthetic angiotensin—converting enzyme (ACE)
inhibitory peptides. Int. Dairy J. 16: 1277—-1293.

- 142 -



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

McKenna, D. J., Gallus, M., Mckeown, S. R., Stephen Downes, C. and V. J.
McKelvey—Martin. 2003. Modification of the alkaline Comet assay to allow
simultaneous evaluation of mitomycin C—induced DNA cross—link damage and
repair of specific DNA sequences in RT4 cells. DNA Repair. 2: 879—890.
Panheleux, M., Nys, Y., Williams, J., Gautron, J., Boldicke, T. and M. T. Hincke.
2000. Extraction and quantification by ELISA of eggshell organic matrix proteins
(ovocleidin—17, ovoalbumin, ovotransferrin) in shell from young and old hens.
Poult. Sci. 79: 580—588.

Park, J. H., Park, S. J., Nam, [. S., Yeo, G. K., Kil, J. K. and Y. K. Youn. 2007.
A fast and quantitative assay for developing zeolite—type hydrocarbon trap
catalyst. Microporous Mesoporous Mater. 101: 264—270.

Park, W. B., Choung, B. Y., Park, S. M., Kim, H. S. and S. Y. Lyu. 1999. Effects
of drying process of mistletoes on cytotoxicities against cultured HL—60 and
Molt—4 cells. Food Sci. Biotechnol. 8: 391—396.

Rice—Evans, C. and N. J. Miller. 1994. Total antioxidant status in plasma and
body fluids. Meth. Enzymol. 234: 279—-293.

Rose, P., Won, Y. K., Ong, C. N. and M. Whiteman. 2005. B —Phenylethyl and
8 —methylsulphinyloctyl isothiocyanates, constituents of watercress, suppress
LPS induced production of nitric oxide and prostaglandin E2 in RAW 264.7
macrophages. Nitric Oxide. 12: 237—243.

Senedese, J. M., Alves, J. M., Lima, I. M., de Andrade, E. A. Furtado, R. A,
Bastos, J. K. and D. C. Tavares. 2013. Chemopreventive effect of Copaifera
langsdorffii leaves hydroalcoholic extract on 1,2—dimethylhydrazine—induced
DNA damage and preneoplastic lesions in rat colon. BMC Complement. Altern.
Med. 13:3 doi:10.1186/1472—6882—13—3.

Shon, M. Y., Kim, T. H. and N. J. Sung. 2003. Antioxidants and free radical
scavenging activity of Phellinus baumii (Phellinus of Hymenochaetaceae)
extracts. Food Chem. 82: 593—-597.

Singh, P. N., McCoy, M. T., Tice, R. R. and E. L. Schneider. 1988. A simple
technique for quantitation of low levels of DNA damage in individual cells. Exp.
Cell Res. 175: 184—191.

Tang, X. and M. Pikal. 2004. J. Design of freeze—drying processes for
pharmaceuticals: Practical advice. Pharm. Res. 21: 191—200.

Tankrathok, A., Daduang, S., Patramanon, R., Araki, T. and S. Thammasirirak.
2009. Purification process for the preparation and characterizations of hen egg
white ovalbumin, lysozyme, ovotransferrin, and ovomucoid. Prep. Biochem.
Biotechnol. 39: 380—399.

Tanwar, L., Vaish, V. and S. N. Sanyal. 2009. Chemoprevention of
1,2—dimethylhydrazine—induced «colon carcinogenesis by a non—steroidal

anti—inflammatory drug, etoricoxib, in rats: inhibition of nuclear factor kappaB.

- 143 -



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

ol.
52.

Asian Pac. J. Cancer Prev. 10: 1141—-1146.

Thammarsirirak, S., Pukcothanung, Y., Preecharram, S., Daduang, S., Patramanon,
R., Fukamizo, T. and T. Araki. 2010. Antimicrobial peptides derived from goose
egg white lysozyme. Comp. Biochem. Physiol. C: Pharmacol. Toxicol. 151:
84—-91.

Urban, T., Akerlund, B., Jarstrand, C. and B. Lindeke. 1997. Neutrophil function
and glutathione—peroxidase (GSH—-px) activity in healthy individuals after
treatment with N—acetyl—L—cysteine. Biomed. Pharmacother. 51: 388—390.
Valenti, P., Antonini, G., Fanelli, M. R., Orsi, N. and E. Antonini. 1982.
Antibacterial activity of matrix—bound ovotransferrin. Antimicrob. Agents Chem.
21: 840—841.

Voidarou, C., Alexopoulos, A., Plessas, S., Karapanou, A., Mantzourani, I.,
Stavropoulou, E., Fotou, K., Tzora, A., Skoufos, I. and E. Bezirtzoglou. 2011.
Antibacterial activity of different honeys against pathogenic bacteria. Anaerobe.
171 375—379.

Wei, W. 2000. Lyophilization and development of solid protein pharmaceuticals.
Int. J. Pharm. 203: 1-60.

Whiffen, L. K., Midgley, D. J. and P. A. McGee. 2007. Polyphenolic compounds
interfere with quantification of protein in soil extracts using the Bradford
method. Soil Biol. Biochem. 39: 691—-694.

Wu, J. and A. Acero—Lopez. 2012. Ovotransferrin: structure, bioactivites, and
preparation. Food Res. Int. 46: 480—487.

Xie, H., Huff, G. R., Huff, W. E., Balog, J. M., Holt, P. and N. C. Rath. 2002.
Identification of ovotransferrin as an acute phase protein in chickens. Poult. Sci.
81: 112—120.

Xu, X., Shigeru, K. and Y. Mine. 2007. Antioxidant activity of tryptic digests of
hen egg yolk phosvitin. J. Sci. Food Agric. 87: 2604—2608.

Yi, H. J., Kim, J. Y., Kim, K. H., Lee, H. J. and H. J. Lee. 2003. Anticancer
activity of peptide fractions from egg white hydrolysate against mouse
lymphoma cells. Food Sci. Biotechnol. 12: 224—-227.

Yu, Z., Liu, B., Zhao, W., Yin, Y., Liu, J. and F. Chen. 2012. Primary and
secondory structure of novel ACE-—inhibitory peptides from egg white protein.
Food Chem. 133: 315—322

SHTY3]. 2004, FAETHA B FEAR

St s AlATY. 2007. 2006 AEFEX%

~ 144 -



	면역증강 및 항암효과가 우수한 난백유래ovotransferrin 가수분해물의 산업화 기술개발
	요약문

	목차

	제 1 장 연구개발과제의 개요
	제 1 절 연구개발의 목적
	제 2 절 연구개발의 중요성
	제 3 절 연구개발의 내용 및 범위

	제 2 장 국내외 기술개발 현황
	제 3 장 연구개발수행 내용 및 결과
	제 1 절 1차년도 연구개발수행 내용 및 결과
	1. 면역증강 및 항암효과를 가지는 ovotransferrin 가수분해물의 효율적인 생산 조건확립
	가. Ovotransferrin 및 ovotransferrin 가수분해물 기능성 검증을 위한 유효농도 설정
	나 에서 면역증강 및 항암효과를 Ovotransferrin 가지는 생리활성 가수분해물의 선별적인제조
	다 . Ovotransferrin 및 ovotranferrin 가수분해물의 종양세포에 대한 세포독성 확인
	라. Ovotranferrin 가수분해물의 최적 조건 방법 모색
	마. Ovotransferrin 및 ovotranferrin 가수분해물의 Nitric oxide (NO) 활성 저하 효과

	2. 계란 흰자로부터 ovotransferrin 추출방법 개발
	가. Iron (Fe3+ )이 ovotransferrin에 결합하는데 있어서의 pH의 영향
	나. Iron (Fe3+)이 ovotransferrin에 결합하는데 있어서의 NaCl의 영향
	다. 저장 온도에 따른 ovotransferrin의 iron-binding capacity
	라. 계란 난백으로부터 ovotransferrin의 분리 및 침전에 요구되어지는 최적의 에탄올 농도
	마. pH 조건 및 저장온도에 따른 iron-bound ovotransferrin의 안정성 측정
	바. Ovotransferrin을 침전을 위한 최적의 ammonium sulfate와 acetic acid의 농도

	3. In vitro 실험을 통한 ovotransferrin 및 ovotransferrin 가수분해물의 면역증강 및항암효과 검증에 대한 그 기전 구명 연구
	가. Ovotransferrin과 그 가수분해물의 SOD-like activity
	나. Ovotransferrin과 그 가수분해물의 peroxyl 라디칼 소거능
	다. Ovotransferrin과 그 가수분해물의 ABTS 라디칼 소거능
	라. Ovotransferrin과 그 가수분해물의 DPPH 라디칼 소거능
	마. Ovotransferrin과 그 가수분해물의 인체 백혈구 DNA 손상 억제 효과
	바. Ovotransferrin의 암세포 성장 억제 효과
	사. LDH release assay
	아. HT-29 세포의 형태학적 변화 관찰
	자. Ovotransferrin 및 그 가수분해물의 항염증 효과

	4. Ovotransferrin의 시장 조사 및 품질평가 기준 확립
	가. Ovotransferrin의 경제성 분석 및 시장 조사
	나. Ovotransferrin 시험법 및 품질평가 기준 확립


	제 2 절 2차년도 연구개발수행 내용 및 결과
	1. Ovotransferrin 가수분해물의 생산 최적화
	가. Ovotransferrin에서 면역증강 및 항암효과를 가지는 생리활성 가수분해물의 선별적 제조및 문제점 해결
	나. Ovotransferrin 효소 가수분해물 (promod 278)의 항암효과
	다. Ovotransferrin promod 278 효소 가수분해물의 생산최적화
	라. Ovotranferrin 가수분해물의 기능성 향상을 위한 최적 조건 모색
	마. Ovotransferrin 및 ovotranferrin 가수분해물의 nitric oxide (NO) 활성 저하 효과
	바. 산업적인 면을 고려한 lactoferrin과 ovotransferrin의 세포독성 비교

	2. 기능성 향상을 위한 ovotransferrin 활성화 방법 개발
	가. Ovotransferrin의 생산 공정 개발
	나. Ovotransferrin으로부터 철분의 제거를 위한 최적 조건 개발

	3. 동물실험을 통한 ovotransferrin 및 ovotransferrin 가수분해물의 면역증강 및 항암효과 검증 및 그 기전 구명 연구
	가. 체중증가량, 식이섭취 및 장기무게에 미치는 영향
	나. 지질성상에 미치는 영향
	다 . 총항산화능 및 적혈구 항산화 효소에 미치는 영향
	라. 대장조직의 AC 및 ACF 생성에 미치는 영향

	4. Ovotransferrin 가수분해물의 대량생산공정 개발
	가. Ovotransferrin 가수분해물의 시험법 및 품질평가 기준 확립
	나. Ovotransferrin 가수분해물의 생산공정 검토 및 scale-up test


	제 3 절 3차년도 연구개발수행 내용 및 결과
	1. 제제화된 ovotransferrin 및 ovotransferrin 가수분해물의 미생물학적 안전성 확보및 기능성 재확인
	가. 제제화된 ovotransferrin 및 ovotransferrin 가수분해물의 미생물학적 안전성 확보
	나. 제제화된 ovotransferrin 및 ovotransferrin 가수분해물의 in vitro 상에서의 기능성 재확인

	2. Ovotransferrin의 경제적인 semi-large 규모의 시스템 확립
	가. Ethanol 추출법을 이용한 ovotransferrin의 생산 및 활성화 방법
	나. 염을 이용한 ovotransferrin의 추출 방법 및 활성화 방법
	다. 에탄올 침전법과 염을 이용한 ovotransferrin 추출방법의 비교
	라. Large-scale로 ovotransferrin을 생산하기 위한 요인
	마. 난백으로부터 ovotransferrin의 분리에 대한 schematic diagram

	3. 제제화된 ovotransferrin 및 ovotransferrin 가수분해물 제형의 면역증강 및 항암효과 검증 및 그 기전 구명 연구
	가. 실험동물의 사육 및 식이조성
	나. 체중증가량, 식이섭취 및 장기무게에 미치는 영향
	다. 혈중지질 및 간기능에 미치는 영향
	라. 적혈구 항산화 효소 활성, 혈장 항산화 관련 지표 및 혈장 내 지질과산화물에 미치는 영향
	마. 백혈구의 산화적 DNA 손상에 미치는 영향
	바. 대장조직 DNA 손상에 미치는 영향
	사. 대장조직 AC 및 ACF 생성에 미치는 영향
	아. 기타 분석 중인 연구

	4. Ovotransferrin 및 ovotransferrin 가수분해물의 식품 제제화
	가. 식품제재로의 제형 탐색 및 제품화
	나. Ovotransferrin의 장기 안정성 평가



	제 4 장 목표달성도 및 관련분야에의 기여도
	제 1 절 연구개발목표의 달성도
	제 2 절 관련분야의 기술발전에의 기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	제 1 절 논문 실적
	제 2 절 학술대회 발표 실적
	제 3 절 특허 실적
	제 4 절 기술 이전 실적
	제 5 절 인력활용 및 양성효과
	제 6 절 연구결과 기대효과

	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 1 절 과제 관련 해외 학술 논문 정보

	제 7 장 참고문헌




