I D FULHHE 9

g ¥ o 3L oAb FF 1%

B ERER L TV 2 EAHE R, BFE) FEN
# (LDL), @m#%E Y REHHE (HDL), Y ~RF>,
RAEF 64D, KEE) REAHE, G%E
VREAERZWL O2OEAE» SR> T,
ZOHDRAEF V3, IREOHFHBVREDO L
DT, WNEEL ST SN S o fgFlE AL E >
PEAPERALVECE YD, JIELSFWENS
I boYc o HRICEEER L, RO
Hife T DNA »¥EHE b &, HLw RNAKY 2
S—EEMESHAT S L IC kD, FIERS DR
EMETH2) KETFL=v EETu”¥ =238
KEhd, E705=213, VRETY Y ERR
EFYOEEGH»STETHY, MEOERIC X
DIIRLICAZ LY RET Y > ERAEF VITHH
NTERENE, RAEF VI, VrBkes%L
BEATHWE P i, AEERELT, AT
ATNBERERKE L TERELEAE T
%, 22T, WHHPICEZNLIORAEF %
Bk, RRL, RIEZ{To7k, ZOKRAEFY
EHOTAEEZFN,

1) RREFLO48 - AE

BRIk & O TR E I 2 0 L,
ZOEABEOWEZ S 22T BRI, KEHED
FEREEMETRN) Y I F— 594757
4 —=T{Tol X, JiE»SHMREAE ZHIL,
it L2 EHEOLENEE 2 A L/ 757 4 —
SFREE, 73 BEM, 5N, EREERE
2 & 25T E OREREIT 720

O £ TeF—bS5SHT57

1 —I2&2RAEY

AAEFUIE, TR oYz OREICE AT

N E SRR TRERERESER)
i TaR SN, MmEEFcAD, e
W HFET B0 FAEF VIZIEPD80%D )
PREUV ) VEAETHLDT, ZOMHEEF]
RALTIRY 7L > 2#%575 2 L Tl
h e ICER SN RAE T 2ERKENIC &
DTEEL, ZOSBEREOREEZT >,
IR Oy X7 (hENI20g) 12, #HikE
LD*P %850u Ci#5 L, %5 % HICIMiE%HF
ik, B CHIEREN & D2 L, Sk
% B2t Uiz, WEOURE 2 8L 72, 1M,
3,000rpm TiE L5 BERITY, MmEEER, lEe
L7zo BRI, 0.9% £10%DARHEAT 2 fEFHR
L7z, 10%RRBEAICE D RAEF v BEE
LT B IIE DRI 2EET 5 L0 TE,
INsDFRBEKFERRY) 72 ULT I RS VE
SUKEIEEIC X D, kBN EITo . BREKEEG,
Gahne 5% (1977) OFEEEZSRR LI2AERERY
T INT I N VESKENE (RIS - /IME,
1978) © 2Rz, EEEAEERICIZ, 0.13M
b A —& 7 BARER (pH 9.0), 7 VHRERIC
1%, 0.1875M kY A —fiBk#EE# (pH 9.0) % F v
7oo VKETHSFRA L LTI, 1@24cm, & &20cm,
JEX1.2mm OV EIZ10% (5 EES L, EX16
4% GEEHEms oy, RS 3cm) RU8%
(BE1cm) OBEEORY T 7 ILTIRT 5
T2 MFVEER L7z, @EIZ30mA OEER T
12 BERTT Y, EERRIS A BRICHEEA 2BREAL
Too BN TR, XB74V2LET7NVICEICER,
4 HIMME L 7214, BBEiTV, )V Y EHHORE
xR LTz,
0.9%DAE ALK L FRMEBES T L0

cm),
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IZ10% D EREHADZER T2EFRRLIY X F
lEOESEKENE (Fig.1) X0, 10%OEREHE
KRTHFERLI: Y X7 JREOKHERIZ & No. 1-No.
11 DB DTFFE L 720 0.9%1C & 2 JIEA RO
EEGOBE S, 10%IC & 2INHEFHRO KNGO
BEL, RERICKELEVZASNE» ST,
L2 L, 10%AHI0EE A E OB No. 3
DXREHESEEL, 0.9%FFRINEEHHE I,
CORBEBEEL o, 2D X H120.9%
BHAPI0% RFEKTHERL 2HEICDAR S
2 kBN HELE L 72 DB QBRI 53130.9%
DEEOAEARTIZIERFRL 2 0h5, 10%0RHEK
TRBERT 2, 2D Eh»s No. 3 DWKENHFIZ,
PR OERICEEN A EAE L BbN D,

~

Fig.1 Horizontal polyacrylamide gradient gel
electrophoretograms of whole quail egg
yolk protein and purified yolk phosvitin
stained with coomassie brilliant blue R.

1.quail yolk (quail yolk was diluted
with an equal volume of 0.9% saline.)
2.quail yolk (quail yolk was diluted
with an equal volume of 10% saline.)

1 2 1 2

Fig.2 Horizontal polyacrylamide gradient gel
electrophoretograms( 1) and its autora-
diograms (II) of Japanese quail.

1.plasma 2.egg yolk

RPILkBIVAA—IT T 7 % Fig.2 IR L
720 YH# 1, No. 3 (Pv) OyKEIHT I RIEAEL
H, No. 1 (Pa4) TP KIGERL, FLT
No. 4-NO.10 (i FFuRIEn R otz £-T
ZheDwkEmE, VrEAETHL EEZSN
%, IM4Ei3, No. 9 DKEIHFICEWKIGH & - 7z
ZEns, INERIIERSOREBEMEDO—>TH
2VRET )V ERAEF Y OEAKRTHEET
Oy =rThbEHETE,

@ DXFIWERREF DFER

OTY X Z7EMREAEOPTY » EAEK
B R L, ZITIRIC, WIE LD RAESF
R L, ZOENEEEZEN, milEiTh
BOWTHERLL) Y EOEH L OB LT 7.

RAEF YOI L LT, Evans”,
Bernardi 5% ( & 230578, Tsutsui 5%
12 & % DEAE- v u— 2% 7 L% iz NaCl @
linear gradient i & 2 A LR E2H % 5,
Mecham 5V IC k2R AEF U ik %2 W7
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Egg Yolk
+1.2M NgS0atwater
(centrifuged)

Insoluble Soluble

|
(dispersed in 0.4M (NHa) 2S04
pH4) tether
(shaker)

[ T ot
Water-soluble Insoluble Ether-soluble lipids

| proteins discarded
(Saturated with
(Nite) 2804 )
Soluble protein Insoluble
discarded (dispersed in 0.25M NaCl,
dialyzed),

giving_phosvitin

Fig.3 Preparation of phosvitin fraction from
egg yolk

(Fig.3)o 2, iR 2 B3 2, 2T
LHOMEZNET 2 2 LB TE, HENS L
DERAEF 2T B ENTELHETH
%, Ak, Ui 1.2M MgSOs % fnz L
7ok, Y% 04M (NH4).SO. THEES L,

6N H.SO; T pH 4.0 3B L, RiZ 1 MERERE
i (pH4.0) EZF LT —F L THRE S Lz, &
BEL 70X 77 VTR RUKiG#EE% 0.4M (NH,)2SO0s,

1 MEFREAEMTI, TF LT —F LTSS L
TKBERE =1, Zhx (NH.):S0s fafliA il T
EMEATO, KB ERR L, Zh% 0.25M
NaCl T# L 721, 0.0IMEHEF bV ¥ A TE
ML, BRAESHZERICE VBMEZITY, RAEF V%
L7z JIE»SDRAEF o itHE120.35%
AR TH -7z,

i EE GLEE) RO ZofiowEss (E#
) oW TE, NFFEYTTFUBEICES
BEY EHOTY) Y EROERETo 2, HER,
REETHIEL 73BN, REERI, 0.25% A 5N F
VUBT YEZTLW, 5% 7T B EM

2, 445nm D PR TPOLRE 2 HI5E L 728558, it
AR QL) DY > & R1326%, Z OO s
(L) 1320.5%TH > 7z,

Hhii L 7230k # DEAE Sepharose CL-6B ([ £%
2cm, F&20cm) #HWTEA 4 v &Hfira~< b
7774 —%{Tol, MEEMIE, 0.02M MY R -
SRR (pH 8.0) %2 F\> NaCl # % LRI I
0.6MZ% T EUTHH L, f#iE, 0.3m/min
THEE 1 AICO& 3 g 3oL, ik,
H5R280nm THOLE ZHIE L7z, B, 60
BIEZTXTIC DWENTIT> 72 FRELL 2%
AEBE L ICHEEERAEL, E— Bl
iz o T2 o F 2 — 712,000 % v TENT
CEDEEREL, 20Kk, WESEZERIC X 2B
ZiTw0, HEEREEL,

TAZPEL VML L e RO 7 ae b T A
% Fig.4 R L7z, ZAuT & D, iEH#E240mi-345
mlIDFTC/NERE—Y GB1ES) &, 420m/-
486m/ DFTIC K& R E—7 (GBIIES) R,
BIESOMIUD EHBL Y OBEHE I, 1975
., mho-3230#, mho, NaCli#EiZ, 0.1M-0.2
M, SHESOHIZUD Lilisb ) OEGE I,
3910 #. mho-4900 . mho, NaCl #&&z, 0.29
M-0.39MTH>7:. X, FEE—7 ThH S5 1H
53 DWIIEH G il %2 R T RFOBEEE I, 42104,
mho, NaCl /&2, 0.32MTH > 72, Z DI EH
SOREHC DO &, BE, DEAEA A v Zffivn~
N7 7 4 — TR ET -8R (Fig. 5), &
#18m/-383m/ =11 — 1 43, 384m/-464m/ % II
— 25y, 465m/LA%E I — 3 LTET S L,
- 2BEHMCIE3 DD E— I MEFEEL, Thiy
RIPERERAAEF Y E LT,

® MMBFOER

EFEY DO GIEERE X ERNICIZA L 224k D
B EBRELTEEE LToM— 24T 572
DOWEEEFF> T2, 22T, ZO#BAEEFIH
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Absorbance at 280 nm

——— emulsion curve

—— NaCl gradient

conductivity
NaCI(M) (.mho)
F 8000

conductivity

7000
6000
5000
4000
3000
2000

I 1000

200 300

400

0

700

effluent volume(ml)

Fig.4

Choromatographic Pattern of yolk phosvitin of Japanese quail on DEAE-Sepharose CL-6B.

conductivity
NaCl(M) (u.mho)

-—-— emulsion curve 05 7000

—— NaCl gradient

——— conductivity = L 6000

0.6 0.4
5000
£
c
g ™ 0.3 | 4000
®
8 3000
c
@ 0.2
£ 02 Lo 2000
2 [
< W .
1 7
R 0
ogﬂﬂmﬁ /
T 7 ¥
200 300 400 500

effluent volume(ml)

Fig.5 Choromatographic pattern at second trial of yolk phosvitin of Japanese quail on DEAE-Sepharose CL-6B.

L THLlLis & fER L 72,

Linda 52 ic& 0, #VEY 2) Y OHKEE
BB, ANEY 2 ) VERETRIKEFRT S
ZERTELRPoN, (LEEMSELANVEY
2 ) ERETAILET, ALVEY 2 COHUE
BT 2 2 S TEREVWIHENDH L, £
THRAEF Y OHBEHIC OB TIE VW £ £ THE
i, EHLIZ wEwbhTwid, @TH
HMLTHsNI T A TIERA LS > 2B TR
{LTIEEEHi LR A EF > 2HiR E L THRET

3 Z e ERAT, PULEOFRISREREE 28 ¥
il & 2L iz Lz bozhiie LTH
wic, BFBELEITI 2T, BEHESFHO
S-SHEAMNYINT-SOsH &40, A F4 =K
F£0D-SCH; 73-S0CHs 12 %2 1, L2 & Hinis 2
Z0TRRVMEHESND, FHEEAH0.02¢ %
FEE0.5m/ THMEL, 300RPKRHFITIRE S5 L,
W A (30%iEAE(L/KF0.5m/ 12 FFE9.5m/
EMZ, FRT05HRE 5 Lk, 302Kk
B EILCIER) %1.5m/ MR 15053k kH
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TRE S 3¢, ARe@FBmRILs e, o
JRe7a4 b7 anNybreny sy 2{El
L, 79¥ (=2—Y=F5YF K74 b)) ~O
1 HO#G %2300 g~400p g & L, 103HH
TURES 2172 72, HUREOIIERS O A
4000u g THo7e 704 M7 ¥ a2 MiE1HE
DEGOREDHEE 704 T Y 257 2V,
fhoBHE I, FEL7a4 M7 Y a3y b EHL
72o PRI, Y FOHFHICKTEF 2T, &
5 U7z, SHBIRA & I3 %2 $- %, 1,000rpm T
205 0T EES ¥, MiEEE, —80C THRFEL 7.
@ Fo/FrnZ—RICLIMBEELENER
MFEFCHRERThh A 7 T Vo =—
FEPICE DN, 0.015MY ~EE#EE W (pH
T4)TT A O — AW 1.2 %OFEREME Hv,
TVDRESZFERIMM T, YTz
DORRFEIE 2 mm TIT o 7z, PRICHUMFEEEAL,
b IR L, cheBFmRlick st
M EIT >R AEF v (L¥EHiAREF
v) &Y UEEREE SR S n [ TOEAL, 37
COEFEBNT 2 FHKE L, REREBIZEL 7,

Fig.6 Cross-reaction between quail yolk and
rabbit antisera against quail yolk phos-
vitin.
1:antisera against quail yolk phosvitin
2:phosvitin prepared by Mecham &

Olcott
3:chemical modified quail yolk phosvitin

WD S T WL, X5 ICHIE %
5uliEALLE IC—BEKELLSERE
Fig.6 2k L7z, ZTHICE D ¥ X F Il k)
LALEEAERT Y X S IRE AR A B F > AL & DR
IR 2 TER L, PUMEH S I PUR & LT
L7kl 3 29k o s & iz 2 L 23R T
&7,

® TavFqrrECL3RBEORE

RAEF U HiEBERERTWS 2 L 2FERL
7o 2 O 2 VT, BXRERENEC X0 o
NEEAEDOKEIHO > b TRAEF ¥ OkEhH
DR = PURBARKICEFIA L. 70y 7 4 > 7
BICEVITo 1,

Jay 74 r7ER, KVTI2YVALT IS
WS bhae Vo —RA A7 Iy NEHE%®
SEMI-DRY TRANSFER CELL (BIO-RAD #{
TRANS-BLOT SD)ic & W EXWICEITEE S
TxAYr7uayT 4 I OFiEERH G, =7
MY PRERE R A e FY (5 p g/ uH20), 10%
fHEAKCE D 2REHER L= PVIIH, vX 5
JiERAEF Y 250 g/uH0), 10%&
HAKIZE D 2 EFIRL 2R D W TARER K Y
TI7YNT I RS VERKBEEITo 12, ZOM
W% Fig. TIWORL7:, 2k, 7V X700% K
AEF v ey X ZPIEME A A € F > 13[E UBE)
FEDFNC KB AFE Lz, KB T#1E, 1 &
JIIARZyTay T ary7EYICED=bok
NO—=RAAY T VCEHED7uy T4 7%
o7 70y T 4 YETHRIE—KRIUE, ZRH
ROIEFFRINTHEE T 2 D EFA 72912 3 %4+
W77 IryT7uy 7 E2Tw (30mA, 3
D, —k¥itke LT, fERLAHIAAEF
UM, ZRPIEIZPOD 2> Y254 MY
# ¥ IgG (Peroxidase Conjugated Antiserum to
Rabbit IgG) W, f 4/ AT A4 v HfaFy b
(2=#4 24/ A74 >~ HRP) T, &#E{tA£D
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(A)

Pe-2

Pa-1(Pv)

 Pa-3

(B)

Fig.7 Quail yolk phosvitin and chicken yolk phosvitin electrophoresed in polyacrylamide gel(A) and Western

blot(B).
1:chicken yolk prepared by Mecham & Olcott

2,3:chicken yolk (chicken yolk was diluted with an equal volume of 10% saline.)

4:quail yolk prepared by Mecham & Olcott

5: quail yolk (quail yolk was diluted with an equal volume of 10% saline.)

ERIC L VRIE S N5/ IET 3 7 bAme T+ 7
M= LEEERDOH Y T v I RIGIC & BREELT
272, FDFER% Fig. 7T R LTz, ZOPLMEE I,
T AXAFPERAEF T TRL, =7 MY IIE
D Pa-2 158 RIEL, floyk#iiic b RISl 72
Zens, (FRLHIMEEE /70t —ndifk
Ti%L, KV 7ar—LfilkThy, Zhidft
DEAE L YYIRERIEER T, £/ 70)—
MR AR THIRARIGH S, FAEF > D
PRENH O [FE I IE AR A PULE 2 FR 35 2 &8
T&rReEZOHND,

® MAREF U HANFORFMBE

PRSI A A © F YUl O PUAMEIRIE % BEE i
#HI5E % (ELISA i% Enzyme-linked immunosor-
bent assays) i & D {T- 7z, FEfHig~v4 7 a7

— bz VONEE L, FURIZY X7 IRERTH R

AEFYT1I Tz (well) H72D, 100p 7 (1

pg/mi(Y) v EERER) ), —IRPUAET H % Ly
(iR A EF P &, HRFIE10065, 3005,
900f%, 2,700, 8,100/, 24,300f%, 72,900f%,

218, 700f%, 656,100/%, 1,968,300, 5,904,900
fFel, £%300u [ vz,

POD 2> ¥ 2% 4 MFHR BV ¥ ¥ IgG-
POD 2> ¥ 2 %4 b ¥ ¥ A I Peroxidase
Conjugated Antiserum to Rabbit IgG)100u [ /
well (3, 000f5 /) =REREFH KAk L,
HE20-7x2=VryY73IveLT, BEE2ER
&4, v47u07v—hY—%— MPR-A4(R¥
HEGRASHE) 2RV, #R492nm THIMHE O
BERFRIIOWNE 2 RE L7z, RIEDOHIEI
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Fig.8 Antibody rabbit antisera against quail yolk phosvitin dilution antibody

IN H.SOs% Fviz, B b @O BOLEOfE %100
%t L, SWRRINOPAEOHEGRFHL, #
ez oGz, HEECHERERONE LD,
757 % {FRL 7 (Fig.8)., Th & D50%0D Bt
B2 R T A FUSEE R BUAN & U 72, SR,
53,000& %Y, @iz RLE, 2O EHh
5, PIRAEF U HMFEOHICIZE L DitkzE
ATVREEZ LR, JiRELTHVZY XS
HRAEF Y OBFHELE LD TH > 7z LHER
TE3%,

® 4¥E

7 A7 PIE R A EF > OLERHEE O 55 &
ExRAZ7SDSKY T 7Y NT 3 RERKENE
Tfiotz,
AZ7RISDSKY 77 VL7 I RERKEEC
&30 TREEER, BHERR S TRERO
HiERE A VR F o _RTF 5 —+ (M. W. 34,600),
AME7 VT 2> (M. W. 68,000, 3470t >
(M. W. 16,900) ® % & 1 mg i 3t L T # 5 7K,
0.05% b V) A -3 #% & (pH 6.8), 5% SDS,
5%B-ANHTE I)—N, FVEYDIETZ
nZER1mITOMZ, 100°C T2 5k &,
—BRMEL, —20C THAERFEL T, RS
CICHRHL, ARtE L7, X, v X UM A
AEF Y, VAFIEFERIAEF V1, RF2
mg AL, SFEREEEZEL0.5ml L7z, BX

VREE D SMFI, SEES VIS 7%, aE Y Vi
B4.4% D7 VT, FIVHEERIZ, b)) A-HEE
FERER (PH 6.8), M AIEERIZ0.02M ) A -
0.192M 7'V ¥ > TiT\, 16mA O EEH T2
HEE L7z, VKB TH1%, CBBR-250 THfa%
fiotze ZOERY X FIEMERAEF 123
EOXREFCHEEL, 05 bEEL 2 KOKE
HO RN EE X D, 34,000, 31,000T
Hotehd, VAZIEMBEAEF 2L A UK
Hruw b5 74 —TE5ITHEMET- 2D
BUESOREHE, KBS —AICAH D, ok
i bRE s, B 7 KE O 5 71332, 000
Tho7,

® 73 /EER

VAP ERAEF DT I/ BEHEK %835
HIZE#E 7 3 /Bt 2 TS 2 L e,
AFHZ 6N HCl 2FML, 1107C T 24 FERNZA
L, MARGEERIT> 72, 53H5MHFE, NE2.6mm,
R&150mm DOH 7 ATHIMA RS LA 4 2K
HhiE £ 2619% F v, BEEIES3C TITo 72 X
IEREHAROT 3/ BHAKOD K5 H % Table 1
Rl Th&h, 22V 0ERIF41.9% L&
{, ZORIZZB VDR YV, TANTF U
INEIVEE EAFYY, TAXF=VODIETH
272, XN, YAFUREBL TWEhroTz,
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Table 1 Amino acid composition of purified yolk
phosvitin of Japanese quail.

J #1E (%) concentrate

Y& Vi
amino acid residue Z}éﬁ “ Eh?clte?]

I
7ANT U (Asp) | 8.0 \ 6.0 | 6.2t
AV A= (Thr) 35 | 23 | 12
£ > (Ser) 41.9 56.4 54.5
I LV (Glu) 78 | 5.1 5.8
7a ) > (Pro) 1.9 | 14 1.3
7Y vy (Gly) 3.0 ‘ 21 2.7
77 = (Ala) 4.2 | 33 } 3.6
Y274 >~ (Cys) 1.3 ’ 0.0 0.0
Y v (Val) 1.6 1.2 1.3
AF A= (Met) 0.1 0.4 0.5
4vu4yy(le) 1.0 ‘ 0.9 0.9
o>y (Leu 1.2 1.4 1.3
Fuv > (Tyr) 0.1 r 0.2 0.5
Z o= TT= 1.1 0.4 0.9

(Phe) ‘
)Yy (Lys) 10.3 ’ 7.0 7.0
£ AF Y (His) 6.5 | 5.6 ‘ 4.9
7LE =Y (Arg) 6.5 | 5.1 5.3
FYF 77> (Trp) - - 0.5
- [100 ( 98.8 | 105

2) KRREF DI

KBS 13P0# LDL TER Lz Ly 3 v
DFEIBIC DO TRFFMBP THERFORE S
EREL, WMELTWEY, BEMSET TR
FWOSHRLT 2 BIRL, R DI LI3FEE IR
THY, X, EHESICIRIFISEY®, 22T, Kifse
Tk, /S—VF NIV 2—FIC kD HEGLEE
v, Y XIIERRARA S TIERL T
Wy 3y OBHER SRR T RBE L,

Iy a3 > OREM RO ZEN & B
»HD, Kerker ' 1%, BRIRGEORIT O XHELELIE,
IvNyaYOWELREEMEFEIDH L Z EER
LTWw3, 22T, TIVY 3 YOREEICOL
T, FHHEHCEID Ty a > DOBEEH S HI
‘L

X, &5, ToAY 3 AR E T 300
W, BOEBE LIy 3 OREN DB

HIDOWTYHEDLETIHERIT> 120

®© IERE L D

IR RS CTHEL TWa R A L7
R HEL Y, 4RO ERRL,
NEFEIIE L, 25°CTT7T HEREL: WITFZ
hz, gL wvS,)

NS FREE L BTN DI E Ic D W T HE, #
MRS, KFEPE L, REETE, HEREE
#25CICfRD, WEE® L DHIEL 7,

@ TINarORBRUALCREHDEE

Fik

UReE, e, VA (EREEEL 1) 2RE
L, RIRBREIZ10%, ERERE2L, 2, 3
4, 5%k BEDCHRL, Zh%E, 1,000rpm
TR AEY F A4 AL, =<wNyarilkle
Lofzs

X, VXFPHERAEF VIFMA T LY 3>
DEEWCRIZTHEOWTHARS DHICTT
VY a D) THIEL, FE%2{To77 X7 50#%
RAEF Y 205%FEML Iz vy 3 >~ 2R
L7Es

Pearce & Kinsella 5@ 1 X 2 @E#HEICL D,
#HEL#0.1% Triton X-100 TH00RFICFHRL, 120
531%12500nm HR TRHEERE L 72, 2O ik
Z, TNy 3 OBEH, SEUHTEO R
Tz ndIvey 50 DEZ 2B EICLIY
DTH5,

X, TRNVyaYIFEREATA N7 A1
TETL, ¥HEMEE (=2 AFX) THlhi 7%
BEL, GAPEEZLLZLDICDWT/N=Y FIL
IV E 2 — 8k BERIENT 21T 72,

® /N=VYFraArEa—9I2&3EEER

BRI DBFE % Fig. 9 WX Lz, 4 A=Y
+ 7 — (200dpi, EPSON GT-4000) Ty ¢ BfssH
DEHERVAA, EAMNTSMEDTF—S %
BHL, ChEDLEWEEREL, T—FD2
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analysis image scanner
analysis image (xs,ys)
total number
number eliminated components
on the image edge
complexity rate
number after calculated
complexity rate

:100(dpi)
:(160, 160)dot
1218

:183
0.7

1112

Fig.9 Algorithm of the image processing in the emulsion

: A microphotograph by the light microscopy
: Digitizing by an image scanner

: Binarizing by the thresholding level

: Labeling the image

mEHOOw

fELET o7 EROMCH» o727 —5 1%, W
DERE, 77— L L TRHERL LBk T O %
EFEB»SHE LT, X, &R OFERLT D HE
£ (L) LW (S) »oROR L W HFOME
E (EME) 2R,

MmE (EHEER) =L%xL/2xS
Thbb, MHEE EHE) 21 GE0E, FE

: Eliminating components on the image edge
: Screening by complexity

LK, 0GRV E, ML BN BOR T T
B LERT, BEREN 2175 RCTERE R
ms ZOMEE (EEEE) AL, 512
F—5 L LB TF 2B, AT
Y 3 Y ONRFFEHEEET, BIREGRENT %
fTol®HTHY, CiZ4 A—YAF+F TR
AARERT, DTERTFDF >3 > 7 hifTh
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., ETHEROHII»H» > T 7 —FHHD [k
i, FRASSKLMEE (8T X0
SN ERERT,

@® BRRUEZR

FrEEON B 0> 21 98 171370.73dyn/cm T, JTEK
I #T1369.19dyn/cm TH D, FIHEJI~D &
BORE o, X, HERUKTE, #Hiff
PI#ET1.033, 47.95%TH D, IFEkIiETIZ1.041,
49.79%TH Y, JEFEHTEL 25 EINEBEOM
FUEHE Z 2PN E 2 SIIBISAR I BBATT 5 2 &
THEARG DL 2D, HENKES B F
Zohb,

JIDRERE, EAHBEEMS YLy 3 O R
EME GBEDE) I RIFTEECOLT Fig. 10 12
ALz, BHEBEN]1 %Dy 3 > OB
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Fig.10 Effects of storage of egg and protein
concentration on the emulsion.
Emulsion prepared from the fresh egg
volk(—-), and the stored egg yolk
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Table 2 Turbidity of emulsion

protein system
concentration
(%) I I
1 0.155*"£0.012 0.131¢ £0.007
2 0.185" £0.006  0.237* £0.014
3 0.165" +0.026  0.183" £0.014
4 0.191° £0.017  0.211*"=£0.025
5 0.303* +0.003  0.086° £0.003

* Means * standard deviation of six eggs.

Numbers with same letters on the same system are

not significantly different at 5 % level.

1 is emulsion prepared from the fresh egg yolk.

II is emulsion prepared from the fresh egg yolk
with 0.5% phosvitin by total weight.
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Fig.11 Light Micrographs of the emulsion prepared egg yolk
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Table 3 The areas of globules in emulsion with the image processing

protein system

concentration
(%) I I il
1 85.60* = 5.41 100.08" = 18.78 87.60°t 8.40
2 86.24° = 11.16 70.29"+ 6.62 98.43°t 5.98
3 322.75* £ 91.15 71.12°% 13.98 308.38* % 23.09
4 372.43* *141.17 306.64* = 96.97 229.76" = 52.78
5 304.45* +121.27 306.46° = 99.08 352.79* = 64.35

* Means * standard deviation of six eggs.

Numbers with same letters on the same system are not significantly different at

5 % level.

1 is emulsion prepared from the fresh egg yolk without phosvitin.
II is emulsion prepared from the fresh egg yolk with 0.5% phosvitin by total

weight.

Il is emulsion prepared from the stored egg yolk without phosvitin.
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Emulsifying Property of Egg Yolk Protein
Noriko Ogawa (Gifu Women’s University)

i) Phosvitin isolated from egg yolk

Thin layer horizontal polyacrylamide gradient gel electrophoretograms of egg yolk.

Yolk phosvitin was isolated from fresh egg by the method of Mecham and Olcott.
Purification of the phosvitin fraction was performed by ion exchanged chromatography
on a DEAE-Sepharosed CL-6B column. Both with the phosvitin band in egg yolk sample
and with phosvitin preparation bands on polyacrylamide gel, welldefined purple
phosphoprotein bands resulted.

Amino acid composition of purified phosvitin is obtained that serine content of the
sample was 41.9% as residue percent permolecule.

Performic oxidized phosvitin, emulsified in either complete Freund’s adjuvant or
incomplete Freund’s adjuvant, was used as antigen to immunize a rabbit. The antisera
were assayed for specificity against performic acid-oxidized purified phosvitin by
Ouchterlony double immunodiffusion analysis and by enzymelinked immunosorbent assay.
Horizontal polyacrylamide gradient gel electrophoresis was employed to determine
electrophoretic patterns of egg yolk and were identified by three different methods. (1)
Checking autoradiograms of the gel of yolk sample obtained from **P-injected laying
quail. (2)Western blotting to determine of phosvitin band. Electrophoretic transfer of
proteins from polyacrylamide gel was done on to nitrocellurose. Blot was incubated in a
solution containing anti-quail phosvitin antisera. The antibody binding to Phosvitin bands
was detected IgG antibody. The antigen bound to immobilized antibody was then detected
by using staining kit. (3)Staining of phosphoprotein bands on the gel with rhodamines
B-pohosphomolybdate complex.

The purified quail yolk phosvitin bands showed exactly the same mobility as the
32P.labeled major phosphoprotein bands, phosvitin.

The immunized rabbit with performic acid-oxidized phosvitin was bled one week
following injection, and sera were tested for the presence of antibody directed against
phosvitin. The serum obtained on day 110 clear precipitation lines were observed against
native phostitin and performic acid-oxidized phosvitin by double diffusion test. Antibody
titer of the antiphosvitin antisera against purified phosvitin was around 53, 000 by enzyme
linked immunosorbent assay (ELISA). Thus antiphosvitin antibody were elicited by the

injection of performic acid oxidized phosvitin in their study. Previous efforts to elicit an
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antibopy directed against Phosvitin in rabbits were unsucessful, since Phosvitin appeared
to be poor antigen in rabbits.

i)  Emulsifying properties of egg yolk

This experiment was carried out to elucidate the effect of storage of shell eggs and
protein concentration on emulsifying properties of egg yolk.

The egg yolk stored at 25C for 7 days was suspended in vinegar-peanut oil, and 10%
NaCl. Amount of protein concentrate of emulsion were 1, 2, 3, 4 and 5%.

The applications of the emulsion requires the form of size distribution and
measurements of turbidity, and the image processing with personal computer to be
evaluate as a method for observing emulsifying properties of egg yolk.

Fresh and stored egg yolk gave the lowest turbidity in 1% protein concentrate
emulsion, and highest turbidity in 5% protein concentrate emulsion. The effect of the
protein concentration was apparent in turbidity of emulsion.

The absobance of 1% protein concentrate emulsion prepared from the fresh egg
yolk was 0.155, and that of the emulsion prepared from the stored egg yolk was 0.126,
The storage didn’t caused decrease in turbidity of 2, 3, 4 and 5% protein concentrate
emulsion.

The turbidity at 5 % protein concentrate was much larger, but the size of globulars
was large. The addition of phosvitin in 5% protein concentration emulsion was less
effect of the turbidity of the emulsion, but the foam formation was high in that of
phosvitin in 3 % protein concentration emulsion.

The size of globules with the light microscopy corresponds to that of globules with
the personal computer image processing.

The image processing with personal computer improved to evaluate globular size.



