KOREAN J. FOOD SCI. ANI. RESOUR. Vol. 25. No. 3, pp. 333~339 (2005) T

Streptococcus mutans 2| HAnt AlZ2HIIN|7}
x| of|LZ ARte| AAbo]| o|x|= Hek

e HRF AR o

ol
dxAFdTd - 1oﬂ:w}ol LA

Effect of Diet Supplements on the Production of
Anti-Dental Caries Hen's Eggs by Immunization of Streptococcus mutans

Jeong-Hae Rho, Chan-Kyu Han, Young-Boong Kim, and Nam-Hyung Lee'
Korea Food Research Institute
'Egg Biotech Corporation

Abstract

To increase IgY in egg yolks, hens were fed a feed supplemented with kelp meal 4% cinnamon 0.3% and mint
2%, respectively, and immunized 5 times with Streptococcus mutans(S. mutans) at 2 week intervals, Groups fed
experimental feeds without immunization showed higher laying rate than the control group, without
supplementary feed and immunization. After the immunization, the laying rates had been decreasing due to the
stress of immunization. The laying rate was recovered after the termination of immunization. Egg weight was not
affected by the immunization but diets. Feed intake was dependent on the laying rate. Total IgY concentration
in eggs laid from hens fed feeds containing supplementary feeds was higher than that of control. Especially, total
IgY was increased up to 7.9% in eggs laid from hens fed feeds supplemented with 4% of kelp meal. Anti-S. mutans
IgY was detected at 4 weeks after first immunization. Activity of anti-S. mugans IgY was sustained at 5 weeks
after the final immunization. As the average concentration of specific IgY during the experimental period showed
that eggs from hens fed the feed containing 4% of kelp meal increased the specific IgY by 8.5% kelp meal
supplement improved specific IgY production by immunization.

Key words : IgY, eggs, feeds, Streptococcus mutans
N = sho gith 2eleled 2EE AD A Aste) BAHe @
WHoZ AR st g A, U A, A4 A
AR L] E2LF & W HEAI= TR A @ 59 Yoz 1 HARS ST ok o] AT

Qg BAY 2elAe] AN oz dv) Hohr)h w4
otk aelmz, Seueel FALRIY BHE dalie @
ARG et YREY REANE ok do] F2
Bk EF 295 Tt nFE, DR R 944
o Wy met 712 AT TP E 2 F 988 4

* Comresponding author : J. H. Rho, Korea Food Research Insti-
tute, BackHyun-Dong 46-1, Bundang-Gu, SungNam, Korea. Tel:
+82-31-780-9060, Fax: +82-31-709-9876, E-mail: dmo@kfri.re.kr

333

© A% 7§ gole Wik 4oz Age 1y
S2RE 7PV oS £ 7164 AE AAE st
of Al 085 goln £IPE SHAA F7Hgelz ¢t
A F8 7Y 3 =Rsluxt gk

TE Y9 dg ZA AN e FAE A= A
2E e, Bt ol e BEA W FAE AT 25

TEY YA B2 2RE BN oA} g HE
de AdANA L BstH AdY FA 7L ol
HolglolAl % HY L Eddttn Basla ok Ade



334 B EAka E8ts)A] A 253 Al 33(2005)

8. &AQl immunoglobulin G (IgG)= F&eljA LA =T
WMol M= o} vtk W) o] 1gGE Aol -F R
9} IgGet F-8517] 984l yolk immunoglobulins (IgY)e}it
HZtHLarsson et al., 1988).

IgYe] Al AdAY g2 L/F 529 Y Fol
SRk X7 AT ALSH R AYito] HI| wjio|
b Aol mlg- A Holch drtH oz el 3
AE 47 JaliMe BES "N £ Y F 5o] A
%7t Aojo] olZUE W SBE SYAA At A
& 7elE 100 mg o]49] IgY7h FfrEof ot @A @
s}e)7} 1706 ARSHE AZE 5~6700] 1 W 1 Ao ¥
7} o 15 mL HEr} HEE AR 1 5ler 9% B
e IgYe % 4kA 8F 90~100 mL £ HE
180~200 mLo]| #|F&tt. E7] 3 vig)e= wfF <F 20 mLe]
AErE AsHos WG § lonz A 4
NS 1FYRe DT o E2RHE e 93
o] 4G 4 U&E HAFT,

IgYe] 4+ 7 o] &l iyt AR Y AFe A 3ECF
oA siatedz|m ek AlgEl 7hEellA] rotaviruso] 9% A
A}Z9] oHK(Hatta et al., 1993; Polson, 1980), ZX]&] o
(Hamada et al, 1991), 7}&oA thATA AAMS(Jeong,
1993)o 2%t o Folth

H=) 9] AFA AAKOtani et al., 19911} o]& 2} rota-
virus 2 (Bartz et al., 1980; Ebina et al., 1985)& Eo] &
2 3este Ao did & dvka Bl Yolken
S(1988)-2 murine rotavirus2] serotype 13} serotype. 3-& 4%
A o] B3] ARt A @A & murine rotavirus 3]
g 23k o] Aol Y& dBL invitro HES F
3] murine rotavirus BAS A5l AAE IgYE murine
rotavirusel] A E AP Z B Bl rotavirusel| 23 A+
AFS AU 5 ATk E. coliE WG AATA oA Y4t
d Igye vmz gAxzlet Ao A EH trypsin, chymo-
trypsinel] )8} HA E=R] Z7] w2l [gYE Rol el
H7Vgre 24 E. colid] 93 AL XA Z 0] &2 F =
714 Had=QtKShimidzu et al., 1988).

3R] Tl g3 2AH1992)o] waH f-Eutel obEe]
90% olo] Aok $415& BYBor B 80% o}
o] QlBH-L 7ty ks Hudich R F7A S mutans7t o
Brol AFEEN ARA X8 dod)e 8oz &
224 gt} S mutanstt T2 mutans streptococci®] TS
Je)(sucrose) A8 EA ol o] To] x|o} Bo] Ttk
3] S22l AARRE AZHE 4F IRE LHA 4
(acid)2 LA 7= HIA 713K Sato ef al., 1984). W&}
A aPg o2 S mutansol] U238k EHAQ WY F9 o)

o

UE S mutans® antibodyZ 5% WAstAY % HYs)
i o] THLehner et al., 1975; Michalek ef al., 1987). ©]
S ® % ool o) vide] Ha Ja 5o AT
4% Wdo] ket T o|BRMa et al., 1990) oA
ATt WoH Ay} ik SR 2 5E
23 08 YAE o8t AT FF HY WHem
S. mutansol] ZAE FH} 95015 AET A, X TAH
S mutans®] colonizationo] AEL HIATHFiller et al,
1991).

ool A7t GHoRRE YR §
£ AT IgYE H3F o= 5 " o]
Qe EA3 7+d(rotavirus infection $)& ZAaAZHTE
2 AT AAEL HolA S mutans FAL VI Lo
A A IgYE ©1 83t S mutanse]] 3 3| AL F
T ddozn oWd & S AT AFAE bio-
reactor 2 AME-SIA FX & WY F Sle =
B9 43 IgYE R, AAE, B3R, ARF
AEE AEgo =i A o] des] dA AEF
%27t He A Yakste A duria zadE
ol g Ak ko2 MBETHH UR thi] AEo2x =
A 2% g F e 7lsol=r HoEh

IgYe] Aabel] B&t 71&e] T8 53 S mutans?] A
g o] &3 FEX A9 A FHeAS AL AR
A7) 1% 1g¥ 27 s BT Hek &
T AgHlo] B4 AL E Foisle] I8 W A YA
2 277 %, 3ABE WSl 55 Aust Adel %
g0l g2 A¥slua syt elste ARgA oA A
2kElE Bol IgY(specific IgY)E Th $Het Alde] U3
AAksle] 23] AW 7154 A1F AR o8 Ve e
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Streptococcus mutans 2] M3} AL HIMA 7T 2

Table 1. Experimental groups with four different diets and

immunization
Feed Treatments
A+ Control + immunization
A- Control - immunization
B+ Kelp meal 4% + immunization
B- Kelp meal 4% - immunization
C+ Cinnamon 0.3% -+ immunization
C- Cinnamon 0.3% - immunization
D+ Mint 2% + immunization
D- Mint 2% - immunization
x| fLao e AIE"Q
Bz o) X AT oZ AHE S mutans®] T
YL FH AT FHA 2 58"“ » B2 AZR Strepto-

coccus mutans clarke(KCTC No. 3300)8 738t H#sH
A}23HaT) HioRe Otake S(1991)8 0.2 S, mutans KCTC
3300 (serotype ¢) T3FZ Brain-Heart Infusion(BHI) brotho]|
A sucrose S%E FHIlsl 37TAA 24412 Er) vl eFahed
FFAAT 34 TS Y43 pde 339 2RE
10,000xgof A 1587F ARG F FASE] o8] Ak
A We HAEE PRty DAY E Adjuvant} FF
2 1: 1(viv)Z emulsion® A 25 n AY3 EA = vl g
10° cfuZ FAMEFS I mLE AHE3IgTh o] ¥ 2e ier
2% 4o 4xE9) v W49g SrHHatta et al,
1990).

kA

)\}. St
AL FECRE AR AT, AEE, BF Bk AT
3 2 % IgY 97} S mutans Fo) IgY G718 S
olu A8 HHTL 13U HHoE AR & TFFI AR
Zere 235l Aaksiyod, Ahdg 9 dEe] &3 ol
d AFE ATE FANA ST F 1FL A2 O H
e Falgrh AF ke Add d F2 SHsT

IgY 32k 24-& Hatta et 0l.(1990)] W ol wja} 2]}

A T2 A A3k non-competitive sandwich ELISA ¥o 2
24 Axetdct &, ¢ 10 g2 B %’i"l AH T &
Zako] BE(wiv)E R1 &) 3083 WA 3 0.1% A-7t
g &g da FAL 4 ZhEFwh) B2 AR S A
A7l T 10,000xgolA] 15837 AAES Salo 7] A8}
QT Whatman #2 T2 oJBad +84 DA 28
(water soluble protein fraction, WSPF)2 At} 848 &
W BEg ol GAR &43ked(1/10,0000)) IgY TS
23515 o) AHassTh

Jo
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A Igy ¥ S4= $15kd
anti-chick IgG Antibody2] €l =71 2 pgiwellol HE
2 243} coatings}: wash 3} 3] E @3he] WSPFE&
Yy w2 x]7] T washdlo]d A33] 84 rabbit anti-chick
IgG Ab-HRPE ¥t} of7]ol] HRPS} 7| 2% ABTSE A}
23l WeAR Ao Z NaN; 0.1%Z ©]&3ko] 405 nmoj)
A FFEE 22315 tHThermomax Microplate Reader, Mole-
cular Device).

S. mutans-5-9°) IgY9] =% ELISA ") ojs) 4335}
Atk AAESE S mutans TAE 298] 848t OD 3k
o] 660 nmo A 0.057F AEZE SERNo R FHMFHATE
H S mutans T4 E microplateo] coatingd}i washdtt}. &
A9 vgte] WSPFE Yl ¥H3-A1Z] & washsle] 23] 3
AF rabbit anti-chick IgG Ab-HRPZE H7}5Iith 7)o

HRPe] 7|H2& S AHEERA W HA Qo2 2N &

NS o) gske] 450 nmoll A B =S =7 31 tH Thermomax

Mlcroplate Reader, Molecular Device).

2 microplate] rabbit

dot 9o n#

Aol B APAIE F1gYe) Fdo] 52 AR A
A817] st AR 87HA (ks AEE 2%} 4%, T
Ael, Vit E. + Se, 37, AlS, ©3hE o]-&3t] A AR
& Azt P AE S BEtATHLee ef al., 1999) 1 Fd)
A Az 4% A7 AT 0.3%e 25k 2%E FoI3t
AEF A7 IgY FFo] A vEisteng & éf@ioﬂ
He 2ok 22 IgY 3% 2 &) Hdk) 5 AR
2 HY AP BERH oz o 5 AldL AT AR
&9] ¥she Table 2°ﬂ YeR)ATh Ardgo] B e
A Te getE g9 AHFHO)E AF7ITE TL 0%

ol 4e] AH&de] ?ir:}. Az B¢ ALEB-)E HETEH H

2 ASEE Bk &g AY(C-)S 2t A THD-)
£ hEHA-) vl 253] Adhgo] 58 ALoE Hojx
t} 53] yeiD-)el B¢ g It BAHCER
F(@<0.05)F Ae= Ehh

I AR FR9 U A o
ES 27 Al?ﬂﬂﬂ Bt ASAR i Aee 2ol
2T AN A Adsh] A dHe 3
OE 93 U]ﬁl A oyt U Mt i Fol 4
ggol A Fo=e L B & et 53] Axd A

THBHE] AL abdgol oF 36% 7l o AF T
(CHel A 9%, Bt A2 HDHY BF 26%7t 242 i
Atk olE WA 2]o] o]g AgA el 2EY A5 o} 7
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Table 2. Changes of laying rates (unit : %)
Treatment A- B- C- D- At B+ C+ D+
Immunization None Streptococcus mutans
Diet Control Kelp meal Cinnamon Mint Control Kelp meal Cinnamon Mint
1 762+ 9.3 85.7+ 5.0 95.2+ 8.1 90.5+11.0 96.8+ 5.0  84.1 +13.1 921+ 7.8 82.5+ 8.1
2 76.2£12.5 77.8£10.3 88.9+ 84 92.1+ 7.8 90.5£11.0 873 + 93 92.1+ 5.0 73.0£14.4
3 714+ 8.1 79.4+11.0 92.1+ 7.8 952+ 5.5 79.4+£16.2  55.6 £19.7 79.4+13.8 63.5+19.4
4 68.3£11.0 79.4+11.0 84.1x 8.1 92.1+ 7.8 57.1x15.1 349 +£11.0 69.8+11.5 46.0+15.1
5 74.6+£14.2 69.8+24.3 84.1£11.7 93.7+ 8.1 39.7+ 8.1  36.5 £20.3 65.1£19.2 61.9+ 8.1
6 69.8+ 7.8 77.8+£13.3 85.7+11.5 93.7+ 5.5 57.1£11.0  31.8 £17.2 69.8+11.5 66.7+17.8
7 73.0£10.0 794+ 7.1 87.3%11.0 95.2+10.0 714+ 55 302 £ 738 68.3+ 7.1 58.7+14.2
8 66.7+ 5.9 79.4+ 7.1 87.3x11.0 88.9+10.3 84.1+£ 55 333 <119 66.7+11.9 68.3+13.8
9 74.6£14.2 81.0+ 7.8 73.0£11.7 65.1£11.0 74.6£11.5 339 £12.9 73.0«11.7 65.1£11.0
10 81.0+ 5.0 762+ 7.1 81.0+ 7.8 88.9+10.3 794+ 93 388 £12.6 68.3+ 7.1 762+ 7.1
11 73.0£15.6 76.2+11.0 84.1£16.7 93.7+ 8.1 81.0x11.5  54.8 £11.7 74.6+11.5 69.8+11.5
12 74.6£14.2 73.0£ 5.5 81.0+ 7.8 92.1+ 9.8 92.1+ 7.8  54.8 £14.7 80.0+ 7.4 69.8+11.5
13 81.0£11.5 74.6x15.4 71.4+15.6 92.1+ 9.8 88.9+10.3  71.43+11.66 94.6+ 6.2 65.1+ 7.1
* Immunization : 5 times (2 week intervals).
* A; control, B; kelp meal, C; cinnamon, D; mint,
* +/- represents immunization (refer to Table 1).
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Fig. 1. Average laying rate. 7 . .
* A; control, B; kelp meal, C; cinnamon, D; mint. A A B B+ ¢ D D+

* +/- represents immunization (refer to Table 1),
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Fig. 2. Average egg weight.
* A; control, B; kelp meal, C; cinnamon, D; mint.
* +/- represents immunization (refer to Table 1).

Eoh A=Y 4% H7HHB+ B-)Ql B hET9 xpolr}
Tt a3 Y A(CH, C-) vk A5 AR B F
A7t Z7z; 61.63F 62.0 g2 th2T-of) s 7pH Tt EF
B3l 7HE(D+ D)= thzTol Higf Age] FA7} 7h
Ak A FA A5 2gAd @ Ade A ek
WAl sttt detd e s Ade] RAE Adgd g
THaL AARAA| T oA AR 9] A5 g A" FAE A
ol fle ® EoRct

MM



Streptococcus mutans o] WA ALRH A7} 22] o & A it n|A] = G 337
Table 3. Changes of egg weights (unit : g)
Weeks A- B- C- D- At B+ C+ D+
Immunization None Streptococcus mutans
Diet Control Kelp meal Cinnamon Mint Control Kelp meal Cinnamon Mint

1 63.5£6.6 65.1£3.7 60.9£3.5 63.624.1 64.346.6 60.2+£2.7 60.0+4.9 60.2+5.6
2 64.4+7 4 64.9£3.1 61.6+£5.4 62.243.2 61.9+£5.8 64.34+3.8 60.7+4.7 62.3+4.2
3 61.7+£5.3 64.8+3.6 60.7+£3.2 62.8+3.4 64.445.1 62.1£3.4 61.3+8.9 61.944.5
4 64.946.1 65.4+6.0 61.1£2.9 60.1+4.4 64.9+5.7 68.0:3.6 61.4+5.5 63.83+1.4
5 62.74£5.7 65.4+4.7 60.9+4.6 62.5£3.3 61.2+4.9 64.5+£3.0 69.0£2.3 62.6+£3.4
6 65.8+7.8 66.9£5.9 61.5+3.8 63.1£3.3 65.2+6.4 68.4+3.5 62.546.1 63.0+£3.2
7 68.0£6.2 64.6+5.4 62.6£54 63.8+2.9 66.2+6.4 67.5+0.7 63.5+6.1 61.6+5.7
8 66.7£7.7 63.8+4.1 60.4+3.1 64.543.1 64.6+4.0 74.3+0.5 61.6+3.9 61.8+3.3
9 63.5£7.0 63.9£2.3 61.6+4.4 65.4£3.8 67.5£7.0 67.3£2.4 61.8+5.0 64.9+3.2
10 67.6+4.0 65.6+£3.8 60.8+3.8 66.4£2.5 67.26.8 67.9+4.8 60.2+3.6 64.8+4.5
11 68.3+4.2 64.9x4.5 61.9+4.0 66.0+3.0 68.0+6.1 69.0+3.6 59.9+5.3 65.1+5.7
12 66.6+4.1 68.8+5.0 62.9+4.7 64.0£3.1 65.8+5.7 67.4+1.3 60.2£3.6 61.7£2.4
13 67.05.1 64.3:4.7 62.0+6.8 64.0+4.0 67.4+4.8 70.5+4.7 61.9+4.9 63.7+5.0
14 68.0+4.7 67.4+6.7 63.5+£5.8 65.3+4.3 67.8£7.0 69.4+0.0 64.2£6.6 63.5+4.1

* immunization : 5 times (2 weeks intervals).

* A; control, B; kelp meal, C; cinnamon, D; mint.

* 4/~ represents immunization (refer to Table 1).
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Fig. 3. Average feed intake.

* A; control, B; kelp meal, C; cinnamon, D; mint.
* +/- represents immunization (refer to Table 1).
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Fig. 4. Total IgY content.
* A; control, B; kelp meal, C; cinnamon, D; mint.
* +/- represents immunization (refer to Table 1).
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Fig. 5. The changes of anti-S. nugans IgY content during the
' immumization.

(Arrows designate immunization)

* A; control, B; kelp meal, C; cinnamon, D; mint.

* +/- represents immunization (refer to Table 1).

o
V]

20 29.78
_ 27.44 ]
k)
§2s | 2329
E" 20.52
é 20 —
g
<15 |
B
g1t
3
&
5 +
0.30 0.36 0.37 033
0
A- A+ B- B+ C- C+ D- D+

Fig. 6. The average content of anti-S muans IgY.
* A; control, B; kelp meal, C; cinnamon, D; mint.
* 4/ represents immunization (refer to Table 1).
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