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Effects of Sugars on the Stabilization of Egg Yolk Antibodies in
Laying Hens
I. The Stability of Yolk Antibodies in Fructooligosaccharide Solutions
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Abstract

The stabilizing effect of fructooligosaccharide (FO) on hen's egg yolk immunoglobulin (yIgG) by heat and
acid was investigated. The heat stability of yIgG at 70~80°C was enhanced in a concentration-dependent
manner by adding 0~50% (w/v) FO to a yIgG solution. Acid-induced inactivation of yIgG was also suppressed in
a concentration-dependent relationship by addition of FO. Addition of 50% FO almost completely stabilized
ylgG at pH 3. The remarkable stablizing effect of FO on ylgG may enhance the use of yIgG as functional

food ingredients.
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(Isabrown, 28-week-old, female)dl] B-Lg& 25 7t
ZAog 43 WA 27] HHL 0.2% B-Le(in
phosphate-buffered saline, PBS, pH 7.2) 0.5 mi& 5]
complete Freund's adjuvant(Difco)?} E3}3}e] emulsion
& ZAY F THFAY O, Z74 & incomplete
Freund's adjuvant(Difco)¢} 37 emulsionS 4|3}
33)o) A Z5FAR

3. gAlo| #a|

G4 43 497 F AR AR d8 s $e3)
o polyethylene glycol 60002 AHE-3}]'® crude anti-
BLg ylgGE ZA3ck.

4. Az

0.1% 38}Al-2-(in saline, pH7.0) 2& 0~50%
(wiv) S| E2 718 F 70~80°CllA] 10~305-7F W&
A7 F Eax S (ELISA) 93] 7S A
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1% A2 (in 0.01 M Glycin-HCI buffer, pH 3.0)
ol B2 0~50%(wiyt = 25 Arbste] A E3La,
37°Cell A 247k HFg-A]7) ¥ PBSZE 33}5}e] ELISA
E AA gk

6. Indirect ELISA?

3Ae] A7} W3k indirect ELISA] 23] &3]
Ft}. Microtiter plate(Nunc)el] 0.01% B-Lg £-2}(in 50
mM carbonate buffer, pH 9.6)2 100 pljwell 3 7}3}¢3
2A17}F 4t coating@t}. 0.02% tween-g 3t PBS
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Well-& %2 %, alkaline phosphatase rabbit anti-chicken
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sodium p-nitrophenyl phosphate(in diethanolamine HCI
buffer, pH 9.8)% 100 plwell A7}3kod 3087k HR-A]
F]31, 5N NaOHZ HLhe-E AH=]A1Zc}. Microtiter
plate reader(Bio-Rad)Z o]-£3f4] 405 nmolA F4%
(ELISA value)s ZAYct & HRE2 ARelx A
At
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Fig. 1. Antibody activity of ylgG after heating at 70°C
(@), or 80°C (O) for 20 min in FO solution.

Relative absorbance (%)=(absorbance of heat-treated ylgG)X
100/(absorbance of native ylgG) (FO: fructooligosaccharide).
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Fig. 2. Heat stability of ylgG in 50% sugar solution.
ylgG was incubated at 70°C (a), or 80°C (b) for 20 min.
Relative absorbance (%)=(absorbance of heat-treated
ylgG) X /(absorbance of native ylgG). The different letters
are significantly different (p<0.05).

NO: ylgG in no sugar solution

FOs: ylgG in 50% fructooligosaccharide solution

SUs: ylgG in 50% sucrose solution

FOSs: ylgG in solution containing 25% fructooligosaccha-
ride and 25% sucrose.
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pH 3] 0~50% FO(WN) <-§-9 SollA] 2417} uk-g
A7) ylgGel A7} #8kE indirect ELISA) 23] 7
E3ch(Fig. 3). ylgG2) Alell Wigk AL FO 2
& shatEloled], abAsl Avhe FO w27t sobdd
we} Z71=¢]c). ylgGE pH 3 o]3te] AR sl
wAdo] e} Aol FAo] s A3EWY,
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Fig. 3. Antibody activity of acid-treated ylgG in FO
solution. ylgG was incubated at pH 7 (@), or pH 3 (O)
for 2 hr.

Relative absorbance (%)=(absorbance of acid-treated ylgG)X
100/(absorbance of native ylgG). (FO: fructooligosaccharide).
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Fig. 4. Antibody activity of acid-treated ylgG im 50%
sugar solution.

ylgG was incubated at pH 3 for 2 hr. Relative absorbance
(%)=(absorbance of acid-treated ylgG)X 100/(absorbance
of native ylgG). The different letters are significantly
different (p<0.05). NO: ylgG in no sugar solution

FOs: ylgG in 50% fructooligosaccharide solution

SUs: ylgG in 50% sucrose solution

FOSs: ylgG in solution containing 25% fructooligosaccha-
ride and 25% sucrose.

FOSs
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& pH 3014 FO 2 Ae}e] 27t yIgGe] g+ 3}
A3E v =3l Fig. 4o veplich. pH 39|
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Table 1. Fluorescence of tryptophan residues in the acid-
treated yIgG molecule in 50% sugar solution

Types of a yIgG Emax (nm)
N 330
NO 335
FOs 331
SUs 330
FOSs 330

yIgG was incubated at pH3 for 2 hr. The wavelength at
which the emission fluorescence was maximal (Emax) was
measured by spectrofluorometer.

N: native yIgG.

NO: yIgG in no sugar solution.

FOs: yIgG in 50% fructooligosaccharide solution.

SUs: ylgG in 50% sucrose solution.

FOSs: ylgG in solution containing 25% fructooligosaccharide
and 25% sucrose.
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pH 3] 50% 34 oA 247k uk-g-A17] ylgGe]
YyGrdEHG HEcHTable 1). o1HA ylgG=
330 nmellA] Hd) Fs3-e Bg o}, 3 AslA @
L 7% FH9) 35 veblle 33 (Emax)S 334 nm
gon g3 FEx =4 F713rH(data not shown).
ksl FOs, SUs, FOSs2] Emax:= Z42b 331 nm, 330 nm,
330 nmZ u|¥A] yIgGel & X}o]E Holx] ¢dgkr).
Reynaud 5, Parvari ¥* 4 Reynaud 50| B w3
yIgG9] sequence tlo]Elol] &3l ylgGoll«= 972] E
Hed 277 A8, Z45 g6} v A 2
A yigGell EAlste EXER Av]e I
disulfide Z & ol 28] A7 (quenching)=]e] 3lc}. 18]
v} AF WiAdo) deojupe RS}l ule} disulfide 2
ol oAzhgol WElE doHA Ak ExES A
717} Bl 2Z2=H4 3% 2=} S718H2 Emax
7} aspAe 2 o]FstA Ho)®. I8ER SEke
G vhitel 28 QE ERER 17} el S
Woll xFHA] AEF ylgG W 2548 55 743t
sle] Abel] digt = A ST ALE AR
gt

V. 22 o Qo

ZH e g8 7HFO)] A (yIgG)e] o = 4k
oHAAlH mlA e S AEIcl A Wl
indirect ELISA9) 2]3] 7] £3).21, spectrofluorometer
£ AH3t EYER AT A %3S Yehlle
4 Emary 543k |

ylgGe FOdl| &]s) el &t sk Aol S7Hictk. &
5] 0CaIA] QbgAle] 2l aIgl s, Qs B
= 50% FO £9(FOsye ARS8 o 713 £3ie).
FOs, 50% *d&} 2-9(SUs), FO9} Adeke 1:12 E3gh
50% FEAFOSYNA yIgGe] Al FArke §ol
A Ao]E HolRA| ¢dgle v 2 (p<0.05), FOs, SUs, FOSs
£ B3 4 A S el AR AtsFih

%3 FO= pH 39|14 ylgGe] A& vll-¢ S7HA|
Atk F& AHE3EA) 92 Lol A ylgGe] AohA 8
A7h= 45%%] 21}, FOs, SUs, FOSsol|A] ylgGe] Aol
A A7l 2bz}t 98%, 102%, 99%%3.0.9, A 3
A7 = o4 2ol HelR| dgkrh(p<0.05). Al
F7] FEHNA ylgG= vHA ylgGet A9 vk
T B34S A Qsien®, e ule S
w3k 4F k33 2z vehds 4 4 qlsdth =3
EYEY A9 JFadEF A EmaxE FAHTE
A3} FOs, SUs, FOSs= Z+z} 331 nm, 330 nm, 330
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