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Abstract

Chick antibodies (IgY) raised against Streptococcus mutans (serotype c) were separated from egg yolk and their
properties were investigated. The purity of IgY extracts prepared by the method of A-carrageenan, gammaYolk™,
and EGGstract™ was 20%, 46%, and 48%, respectively, and the yields of IgY extracts from a gram yolk were 11.
3 mg, 1.7 mg, and 1.8mg, respectively. Quantitative immunoprecipitation test showed that specific IgY content of
crude IgY prepared by A-carrageenan method was 12.2%, which means that 0.85 g of crude IgY from an egg
yolk (15 g) contains about 100 mg of specific IgY. When the reactivity of the specific IgY towards 3 caries-
inducing strains (serotype: b, ¢, f) was examined, the strains cultured in sucrose-added medium showed higher
reactivity (the orders were c(+), f(+), b(+)) than those cultured in sucrose-free medium. Heat and pH stability of
specific IgY was good, for crude IgY contained 50% of antibody activity after heat treatment at 70°C for 5 min

and they were stable at pH 4~8.
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o], &= 4] 214 8] (1992)= F-2lvtel obF2] 90%
ol Aol Ho}p-2l-g Ao A5 80% o)Al
ol BH-g Z3 ol W sl 3] fiaeR
= Streptococcus mutans$} S. sobrinus 5-0] B .31 3.
glow], Aetd o] EA Aol o] F To] HotFrde]
s EujBoix Aol Hele] 7hE gRE WA
sleda] ARG A A 7| B RA S 7} FHEICe

ZFx)oll t-§-3h= wheke] shvbe FAGY el of
g FAE FHgshs Aok ulebr tEAQ]
22X 8758 S, mutansel] g 013 A5 Aol
A oAy Absla Belsled o] 8 xofe] R EX
AV FAIE, WAF, ARl duigegy 3
o8- J1 A AN Z E83b] S8 975 33l
b BReAE A4kE IgYE FeEjslwy o BelEs
B Al e] BolAda HAHA & ksl

Mz X e
EX| wURFol oS

AR getdTa FAxR el ot F3 &
"3 Streptococcus rattus KCTC 3294 (serotype, b),
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S. mutans KCTC 3300 (serotype, c), S. mutans KCTC
3306 (serotype, f)yE Otake T2} whwie] wie} Adwt
5%% #7}g brain-heart infusion (BHI) broth (Difco)
|4l 37°C, 24217t &7l eFated et B o whe} det
FH7b A A = et wloke] Bt AL
AR FAE sgate] YEubsin L83
Aot

&t S mutans A9 Yo

S. mutans (serotype, c)2] F A5 Freund's complete
adjuvant (Sigma)e} &7 1:1 f-5h8-& wkEo] 2858
AAIS] Zgoll H2HAEH olu) AAY FAl=
ool 10° cfug, fEol) #E 1 mLe AHEBH
o} o) F A2 o 2770 saee] ok
o2 A5kt o adjuvant}= Freund's incomplete
adjuvant (Sigmays AHE-3tsich &A 2] ¥l & ¢35l
g Ae Bolgale) Wo] ¥A) vhehd 37-
4752 o] ARRA A ARt AR 37 e
QF fab 2A) HolsFozye TSI8 Hy-Line
Brown 7-+8 ARS8l o, AR e Al HEok
A-8-& AHg-3tsdct.

HEo2R2e EAM(gY)el 2

A-Carrageenang- o]-§3+ F2l: 33h& 2 F(wh)
o] SR A A AL F R sk
2}o] 4l F-eF(wiv)2] 0.1% A-carrageenan (Sigma)S- 43
< F A2olA 3087 WhARE o 10,000 g, 15%-
7 A Eel sk AAEL gl g edx|aejma A
Ak A Al A4 g Whatman #2 o 2}x]
2 ofssiedct. A7) Bisidaa] ALesl] $lsld F
A7 x3hg] 0w o) & =it A7 s}

GammaYolk™E o] 83t Xig]: GammaYolk™ kit
(Pharmacia Biotech)e] A& AdwuiA]e) ula} Relslgdc).
73] ek, 10 gof Jd3-& 5 mL PBS (pH 74)%
Wi A& t}8 separation reagent 1 2 1.5 mL g1
10.000x g, 1587 LAE-=sdct. A AT, x
mL)S “£82] buffer solution 22} 41-2 & 1587} v}
&} 3L separation reagent 32 2 x mL A&l ©}A] 158
7 WA gE ¥ 10.000x g, 1587 YA Relsla HAE
& x mL2] tris buffer (pH 9.0~9.5)) ¥} &
=d 4% AAEE x mL &9 =9] 3 separation
reagent 3ol] 9|k wbA & wlE-slgl o).

EGGstract™E&- o]-8-8} E-2]: EGGstract™ kit (Promega)
2] AlF dH Aol wel Belatsdch. ieks] Ad=gsid,
13k 10 goll solution AS 30 mL g7 5¥7 & &

10.000x g, 1087+ YAl s}, AR A, x
mL)g 478 A =2 o33} 1 solution BE 1/3 x mL
W SEZE Aok thE o2 10,000x g, 1057 4]
2l ¥ YAHES 10 mLe PBS (pH 9.0~9.5)) &4
th. #5858 59 A¢ AHES xmL B 39 F
solution Bel| 2]} ohA| & wiR-a)g] i

CheEMar 9 Mo |9E

7 g o gelzel S ge 280 nmols
gohe] FHE(Aw)E SYT o] 7ol] FHAS(E=
133} WP %oz ekt IgYe] 252 24
517] 9% SDS-PAGE: Laemmlio} BPH g 2313}
o] v|@YxAs o4 SDSE A 2|3+ A RS phastgel
4-15¢]] 71 c}-& PhastSystem™ (Pharmacia Biotech)&-
o]-§-3t] 3yt 7|4 deiAl 7} bande] UEE
Laser Densitometer (Pharmacia Ultroscan XL)E o]-&
atod 633 nmol|A] A sk L 432 e FEE T
o). IgY o] ¥FE-2 Sigmarl Al &g A3t}

50/gxe gAMEH

A4 924 (enzyme-linked immunosorbent
assay; ELISA)© 2 Bo|d}Ae] 845 45}y 1 F
=2 A 848 Jehlgdcl &, coating buffer (0.02
M Tris, 0.15 NaCl, pH 9.0)ell 34181 S. mutans (A=
0.05) Z# < 100 pLE microplate (Nunc, #446612)2]
wellel] F-5F- 4°CollA] 31343 kx| slgict. 7} well$
washing buffer (0.02 M Tris, 0.15 M NaCl, 0.05%
Tween20, pH 7.4) 150 pL& 33} 4|2 F- washing buffer
o B|MF gAl(lgY) £ 100 plA @3 Ak
A 1A17E 2 2)skedet. 38) Al A% washing bufferel] 1/
10,0005 3] &tk 248} 4| (rabbit anti-chick IgY antibody-
HRP conjugate, Sigma)yZ 100 pL2| Ad-Lol|4] 1Azt
Aejstdct. 33] AHF A}712] 714 £-4(0.01% TMB,
0.05 M citric acid-phosphate buffer, pH 5.0, 0.02% H.O,
E AHE A Al AH7HE 100 uld Hrislka AR
Al 3087 vk A el ¥R A (2 N HS0)E 50
uL® A7}l microplate reader (Molecular Devices,
THERMOmax™)Z A}-8-3led 450 nmoljA] 8] 3w E
24 5hedr}.

SolgH|o| ates
A-Carrageenan© 2 Fa]gt =3}t 3a = 3 S
mutans 32| g WAL o2 Fapgoion
238 A 899 05 mLYol| S. mutans FA ALY
(Aw=2.3Y% 717} 0, 0.2, 0.4, 0.6, 0.8, 1.0 mLa &g
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357 o] 7)) PBS buffer& H7}ste] 1.5 mLE 243}
ek 37°CellA] 12]7E Aelq F 4°CollA] sh3H w3
3te] 534 (Ag-Ab complex)E 34 A3}, o]
TAEAY oA flFh= 7HEA B2 93-S wilA
3}7] fl8le] IgY £ dl4l PBSE AHE-3led fl9} 3
o] A2l A= A FHIFHAct o] EF 3,000x gl
A R4 Eejdted WY BLAE A 7 4A
Ao FHE(Aw)s FH3LL Z7] 2L 3hellA Y 7
H7F Ao FREE W £2E AL H3
of plotdte] A FF=E Pt oo, FFE+
3.00131] WA F3F FAgefe] Fxol u]a
& ¥lslglonz olF Al A FrR
ZEratedch. £l AA Al F FolghA| e
ulE heal e ® Faisich
Specific IgY=
A, of blank — minimal A,g,
Agg of blank

X 100 (%)

S0|8H|e] FFE0|Y A}

ELISA°] 2]3le] 3ol MZE ofE x| i+t
ol izt Solghae] urAd-§ A 2t 4
wlokey o 2 2] 343 FAE coating bufferel] A}
F M (Aw=0.05), 100 pL-E microroplate2] welldl] 4°C,
sl FEEAc). ol AL ghellA] Aed
ELISAHIY 3} 7o) 3fslgich. cfwl, o]Ashil= HY
< 1/2,000014 1/500,0007+%) 3] A u)-g-g et
Aelstdet. #aFAEe 50%E Vel 3
& 73l o] B ] Zb @ gl BoldkAle] whe-
& T

Sale] oAl AlY

238 34 5 Igvel A4S Agsh] fiate]
$A FAANZY 444 DULE FF5ol Sas)ed
1% % 5% £ EH3sch. o1 % 60-90°C T4
ZolA] 587} Fhedela WAk F pel wol me)
SolgAle] B4 Sk =, pHAIRYE 2
AF8}7] $181e] pH 5-92] QAMFEF £ 0 Skl
3} 7)ol AR Hrbsted pH 2-42 2T &

Table 1. Efficiency of IgY separation by several methods

9(0.05 M)l 484U E 1% X 5%2 Sashe]
37C, 4417 BASR. 2F WHIES foow
pHE 722 Zska ol A B4 SHshalch.

<L 3 -

Ao FelEg u|m

HAA 7] AgHAlY] d8e Bol3AlE §Hdlm
glor g kg A LA 2 A R Q) o
v, 33t i) XA A9 3kelel gl 28
W 5 o] A o Helste] Alg
she zlo] wlRAshch olg slsto] B clFolA
++ natural gum<] A-carrageenan-g- o] 43+ F-zjuby,
gammaYolk™ol| 2%} vl 3} EGGstract™el] 23+ vl
o2 ag AE 2Pt By 1 BEAS vs
.

W 10 go 8 K FAE Feiskgg o, 7 uhy
of ate} J-& FHEFLe AR, ¢, P
Table 13} 7o}, vl A el 812] SDS-PAGE A 7|9 %
EolA BFE IgY+ BxH 220 kDa-Zojl A el
omg olE 7|FE2F scanningdle] £EE 3ot
(Fig. 1). B4 Arei3}e] SDS-PAGE|A] heavy chain
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Fig. 1. Non-reducing SDS-PAGE patterns of IgY solu-
tions on 4-15% gradient Phastgel. Lane 1, Solution tT)z
gammaYolk™ method; lane 2, Solution by EGGstract
method; lane 3, Water soluble fraction by A-carrageenan
method; lane 4, Standard IgY; lane M, Molecular weight
marker.

Method Protein conc. Purity IgY conc. Final vol. Total IgY IgY yield
(mg/mL) (%) (mg/mL) (mL) (mg) (mg/g yolk)
A-Carrageenan 14.2 20 40 113 11.3
GammaYolk™ 6.0 46 6 17 1.7
EGGstract™ 3.7 48 10 18 1.8
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(2F 70 kDa)} light chain (2 50 kDa) o 2 }:4 2 IgY
band ThE H<E FEE o] Jeld o2 ek
H-A et sichdata ). Fig 1914 Fd=q gy +
2]7] E¢l gammaYolk™2} EGGstract™& o] 83} 7%
o IgYs%o} 22} 46, 48%2 A Jelhton], 5
E ¥ol7] Hsted AdudAd wlg} Al o] &1
E ubE3 Aol 81%9F 73%E zh vehdigich
Higoll A-camrageenaniy*H o] 79 IgYoEE 20%2
@3kch(Fig. 1).

ek s s R 9 B8 723 IgY 3588
e} 1 g 242t 1.7, 1.8, 11.3 mgo 2 el o
(Table 1), ¥ A17H 747t 14| 7ke] A}, 354, 208 7}
¥ 2 Fdrt wheb A-carrageenantby o] o}
s R} IgY ¥2less Gk AAA, 2, &
FA oA Srale] w2 ok GAAE AP o
-85 AR whaizv). mebr, o] F9] adFeliri=
A-carrageenan¥ 2 & Re|3F 484 oAl HEL
A Axsta 243 A 2 ARS-slg o)

A IgY SollM Sol&He &zt 24

248 FAFE o8 $E9 S mutanss} v A
4 BAE AN F AAERE o) E A A5
AR N Fol ZhESh= A ] oF2 280 nmol)A]
&3 5le] Fig. 29} 2& A5 ik o764 A
Al FY9) Frr} 1.0d o APAYe FHEE A9
vlebgkg vheble] S, mutansel] i3l Sol 3t A2
AAH D& & 4 el webx ubdlol] HAIZE Ao

bR

Abs. at 280nm

1.8-'|""‘l‘
0.0 2 4 6 8 1.0

Relative Ag conc.
Fig. 2. Quantitative immunoprecipitation of specific IgY
and S. mutans. The results were shown as the absor-
bance of the supernatants after removal of the immune
complexes.

SJstel $84 DUAF BolahAlY HgE e
AR} o] 12.2%304 ¢ 4 At

[(2.113-1.855)/2.113} X 100=12.2 (%)

=3l 238 gAY gYeEE 20%0] 22 (Fig. 1,
Table 1), F2FA(IgY)Eol 73 Bolgile] vl g
& ohgo) Ak} o] 61%.2.8 viehytrl.

(12.2/20) X 100=61 (%)

aeg AAHeg AR shid 3E dojxe
248} A9} ofol] TR Igye] oL ohg3} )
AlZt 65 goll A 3 15 g& A1, o] & A-carrageenan
Helste] o84 dhald s 4) 085 g2 2L
= eleh. 2 4 F 20%2 170 mgo] 33} A
(IgY) 3L, ©]F 61%2] 104 mgo] Ho]&} Aot}

So|gHel FREO0IY FA}
Eo|gAe] #F5olAde Al 79 FxPuaF
(BA3 b, ¢, Holl tiste] ZAPSIAT) Fig. 32) ELISAZ
o} zro] BolgtAle} wh-g-Ao] 71 Hol} FF &
A" wAelja] wiekgt FAY c (0]5) (DR FAo)
Hem g ' f(+), f(-), b(+), ()29, b(-y= A
Hg FF F obE FFol vlsle] dA A G uke
A& vebligdel. 23elA Ha F3Eal 2.89] 12
el el F4wl 1.4% ey o] g 34
WE-& 3L 2L 23] B w|wsle], EolgkAe] 7 i
Zeol] g} HF3-A) L Table 2¢f) LRl it} 2 ool
Al AARRE Bolahl= c(+)el] TiEE Zlo] B2 o(+)ol] of
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Fig. 3. Reactivity of specific IgY to Streptococcus strains
at various dilution ratio.
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Table 2. Cross-reactivity of specific IgY to Streptococcus
strains

Serotype (sucrose)

ECs (1/dil. ratio)  Reactivity (%)"

c(+) 29,940 100.0
c() 11,160 373
b (+) 14,520 485
b () 803 27
f(+) 24,840 83.0
£() 19,100 638

, ECgo0f strain
EC,; of c(+)

gk vl-2-8-2 100%2 31}

AR v Bolghile det £a)3}ellA] viF
gk F5o} 48% olAke] HHS-A-& He diA 2 S5
Ao} Mdefo] gliz ulA]ollA] wljokdt zk FFoke] vt
A A Veltth o) Aw Eafstel wilkE o)
A 3l PAE= el Bolskael A nkg
37 dEoR F&Ho). 53] Y ¢ 752 A+
= Adukagdrle] o)3le] Holglalele] uk-g-Ade] 37.3%
oA 100%2 713 Aeg u|Fo] 1 37} & 7
oz Aztglch 9, dA8 b F5Y A T
ujxjol|l A kAl Eolgtdele] ukgAJo] 3%eldtR
v gt} o] olmlm Ho|ghAle] AR W]
2.2 AL23E S. mutans= vHE £l S rattuso] 3] 7]
ol F o2 AzbEc}

Habaka| o] oty

Z8 3HA|Foll B3 HoldhAe] d#t pH
AL AL, o1 A4S BojdkAel 23t ELISA
@ RS eE et 541 pHRFHAL-E 30]38}
NAe w$ Bebysig o 9o i Bk
L1} 4-8Afololl A o A =2 QFA 3]} (Fig. 4). &2
Frol o Xoli= AR Wit}

oo g Akl AR &% gEyoe R 70C
A 2GR FFaste] 50%0)4ke] A& ehisl e
v} 80°Co] Aol M= 78] Zhansle] A& 79
A EH T (Fig. 5). e ae] ArF ¥ Ee 1%
o} 797} 5%¢l vl3te] kA 3hsl oH (Fig. 5) o] 2t
A G 29l 0.001%2] Sl 65°C7H=] A
gXo] Ao ZFadhA] ooyl Ho' v fe? o
FEoA At o] & Zog Azbgl) 4°Ce A
LollA] wabat Al ] A HAE dzt AR
o[- ql &Alo] glo] wi-$- ek sl ar B arm { k.

B Aol AR & S, mutans A7 FA) ok

100

80

60

40

20

Specific IgY activity (%)

Fig. 4. pH stability of specific 1gY. Water soluble fraction
of egg yolk (1% and 5% solution) was pH-treated for 4
hrs and residual activity of specific IgY was assayed
by ELISA.
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Fig. 5. Heat stability of specific IgY. Water soluble frac-
tion of egg yolk (1% and 5% solution) was heat-treated
for 5 min and residual activity of specific IgY was
assayed by ELISA.
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Hl. $1olA] Al ule} o] hahe} Az @3} pHol
gt by o] W EsirE hgE Lol
Salgh pH Ae) st alahel AlubEal pake] 2w
£ alg Aow Ao,
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2 %

FAbgel Streptococcus mutans (BAF o 9
A7 4kHA19] Bl AlE Felsla o BAS
AR HA Rk e g e gale 22588 7
E3}91-& o), A-carrageenan, gammaYolk™, EGGstract™
upoz P& 228 F A £EE A|dE
oAl zkz} 20, 46, 48%F ‘iepyion, i3} 1 gellA
AL gAY &L 27113, 1.7, 1.8 mgolgleh. A
gHg 7ol A3, A-carrageenanib 07 &
Z3% A F Solgh Ao vl &L 12.2%°]%d}. o]
23R Al shHE]) 15 go] el 4] o1& 0.85 g9
2% Al SoldAZ) 100 mgrled =]
UHE & Uslch Al 7 AT FEAY b,
c, fell it BoldhAe uhe-AdS ARSI S ), A
g Aol Aol A Wik FFE of+), f(+), b(+)2] &
£ 2 48%0]Ake] ¥ HhEAE Yehgl o) A
LLR S RS I B o et IR s B d i i - R |
byl 2yia) A9 of 2 pHMA AL ok F s},
70°C74A] 50%014¢2] A8 21813 pH 4~8eljA]
oA 2 ek st ol

8
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