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Abstract

The dietary carbohydrates are mainly digested and adsorbed at small intestine. We developed a new food additive
as an egg yolk antibody(IgY) against maltase, sucrase and sodium dependent glucose cotransporter(SGLT) for the
regulation of blood glucose level and weight control. The maltase, sucrase and SGLT were purified from porcine
small intestine which is very similar to that of human in physiological characteristics. The purification step contained
an ultracentrifugation, ion exchange chromatography and hydrophobic chromatography. The hens were immunized by
purified protein and the IgY activities against immunized antigens were determined. This antibody obtained from the
immunized hen’s egg yolks directly inhibited the activities of maltase and sucrase in vitro. And the IgY delayed and
decreased the increment of blood glucose level after administration of maltose, sucrose and glucose in rat about 30

to 60%.

The results of this study suggest that the IgY inhibiting the carbohydrate digestion could be used as

functional food materials for weight control and regulation of blood glucose level in diabetes.
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Fig. 1. Dietry carbohydrates digestion and inhibition mechanism of IgY on carbohydrates upkake

A JoFFoz HY 2 Gk XNBAR o) gHH
Re AUZF o}FtR29 FxE o|Fo| Fgste
lipase 9} amylase®] 7181} FAGE FRE Adrh o
ey olEd AER AgAE JFEOE HE Ao
U 7248 59 AU 24 £ glon gz
e EAste FAE o] &F JE2EM A}
A Bgel 7bed a2xAaA7 A4 2oy 43
o]t}

FEo Iy MYgF=EAQ IgGe=
A==, ook Fe] vgd 4
G A (IgY, egg yolk IgGyetz Fo®. o]
g ol &3t FEHA MFozA Fdd
A FAE FLZ Y4k, o5 olgslE v)&o
Wol d7HI AUtk 9Ze FFAHSE 3~25 me
IgY/m & 2339 1709 2242 SFN we} 40~
500 mge] IgYE EFech G@TAE F oldx,
71k 7hERQ ¥z, 28, AY F& o&IdE
A 5 Ao

GE#SA Y RS gz AoHe 4S9
&3kl FAE dF A4 Aol FAN) Holuy
dEeA 7 28F EAl, Fe receptor, protein A &
protein Go} ¥Hg3tA kol WSS dos|A @
=tk Aolth 3 4 9 Fo d&d & wEe Y
B FE UdAE o dud Bsfale #
BlHA devtte Aelvh. FDA(Food and Drug
Administration, USA)+= dEFAE <FEo|zr K}
= 2Fo=2 I35l9] GRAS (generally recognized
as safe) A El 2 595%™, AIDS(acquired immune
deficiency syndrome) T 7)E} FWo] Ad <l7kd
A AHEE & AEF DAY $9ldte 2 9AEE
2 EF o).

olg} Zo] GFIAE ol &5 FPo| BolgA
FAE dFoz B o F ogse Je
9] CalaGenAl9} ImmuCellAbe] 93] 7t

=
=

-—

]Z
2
g

(]
T

- 95 -

oA Helgt AR o) F ol gstd ) ZF A4
=l o3¢ Z& XNEAI MEE YA S Utk
AA FUdAE S8 AAHQl  Helicobacter
pylorig W) 3& o E coli, Salmonella, 22 F ¢
D]l 8. mutans o 3 egg yolk antibody S o]
&t AF A/ 2 AR HIMA Bog ol gH
I itk

o] ¢j| AT e d5sgd 23 F540A
223 9S st= HA9 sucrase, maltased} TP
7o AW & #AsE SGLTE A azo=
FEH 28 HAdo o& ddor go Hyg Y&
g T AMdE 2ZREE old HE egg yolk
antibody & Z4tst= P& Mdstn Add egg
yolk antibody7} A N ©8lEo) 43}

B

o

S22 37

wT= 7
HHoz AAste] vw 2 g 289 A 9
A8 HEE Ve AFLR ASE F deAE
B7}hsah.
(IR R
1. 52 3 BHiEo]l 22| HA|
G5EE 45 dAS & Ae FA ARE 4
o Fd 9H2 L Fg 29 Py o By FA

T 4AZE o] HAY AFE
PBS(phosphate buffered saline)©. 2 A A5t slide
glass ol &ste] xS Fojurh I5H
HOG=xS 20 mM mannitol & X8 20 mM
Tris-HCI buffer(pH 6.0)o] 1:10¢) Bv|&=2 E331d
423 st &rle] oAl 50 mMe] @slzEe A
7heke] 3087 AT T, A4 Eastd gEdu
gttt F5E FE5AE 35000xgE 408

A=)
o=

Kol

= 5]

1 n&dyYEstel FHMY JwYL 2o)H
L‘]—(l),

228 Haud g 50 mM Tris-HCl %9 (pH 8)

S B3R A A18E A15(2002)



96

244 - AU - 7

small

C intestine O a N ﬁ
O PURIFI-
CATION Antigen
membrane
vesicle Ion- h
Y =p Ion-exchange }.» sucrase
enzyme maltase
Hydrophobic SGLT
column

Fig. 2. Procedure of antigen preparation

o2 P¥3}27] DEAE-Sepharose Z@o| 92 &
AFAL 0-1.0 M FHIEFY EEFHE /A
t 59 93dez ddgdez GudEs Y3
Qe ey 9RA LS | M (NH).SO.2 3
3t 50 mM Tris-HCl €5 9(pH 8) 22 FF3A|7
phenyl-Sepharose ZHd F2A1Z] & (NH.):S0:9
7 £%& %319 sucrase, maltase ¥ SGLTE
2 AASGUCY. 2a" 549 B4 S 2t
7] 9t 71A =2 sucrose9} maltoseE 242+ FrlE
o 5& V& FISAT WAL 714 1%, 50

o 2
= T

mM PBS, 402 mumnit), EFFE ITsH B3
82 0.1 mL2 37CA 2083 W37 g

k=3

100CAAN 5284S FAXZeH 848 £

=
=g B2E: IEY A8H&E o] 8§ GOD-POD
B8l GLzyme kit(A)FaberekEANE o) §aha)

Lo =
o

FEstdr SGLTY 373 g dwd g SGLT
A2 o] & WIEHSHHELISALZE A&
Het

2. Ao TS|

27 - AAF sucrase, maltase % SGLTE Yo
2 o] &3la Boas brown & A 20viE] o] tlE]
289 50-100 wfkege] BEE HY HXEAU FCA
(Fruend’s complete adjuvant)$} @7 25 7+Hog 3
3 HE T oA 43l YU RO boosting S 4
Alst@ct. @2 wd s §F 4CoAM B#st
3, 499 HAEd AdFAA AEE d s &
Ao 4 A5FE g datd 1Y JE e
dz ddg AP T F & EYshal ELISAE
LU

3. & MMEel

ELISAS ¢ g9oz Ar|oA Ee 3 sucrase,
9 SGLTE 96 well plateo) 1~100 2& &
stEY HAE og, vEolA FAe A%

maltase

Z3

Fxz2 A3 A A 184 A 152002

- 96 -

2. o =

o WAE7) s 5% SARE A AT A7)
wellsg buffer® 38 A F3staL, Hold AFAF T
A& 3,0008] 3Aste] 37°CellA 30 WA 6083 1
2 FAR 9SA7 F, AFEA FS FAE
0.02% Tween 20°] % PBS(PBST)E 33 A &3}
At} &r}d) }A) alkaline phosphatase”} 2 EHH
anti-chicken IgGE 1,0008] 3A3le] 23 A=A
AR 6087 ARAATG ¥gol FEEH
PBSTZ 53] A3 3}3l alkaline phosphatase®] 7] <1
PNPP(p-nitropheny!  phosphate diethanolamine
buffer) 1 mg/m-& FA7}std 4087 ¥ 4171 405
mmoll A} microplate reader® 2} welld] SHEE &3
Sk

&3

in

ko3
=R
=
=

4. SEEtAel 22|

A7) A} sucrase, maltase, SGLT 3¢ wrAd
de dAd FAol &E JRARRH A5
27 ¢&s 2 ¥ FRT L9 Fo2
ol 7)o 1 mg/mi FES] A-carrageenan
g avlel ¥ WrhR F AL 3087
At A7 A AAL & ]
AFaie AAE AASFD BAF 1000009 9
A7g o8 BHIAYT B3P LS 523
Z3e] G@IAE 2 s thFig. 3).

oo rlor

oz

=0
7.‘?]_‘6“5'

o

E-Ne) >N
O‘_WIE

of Alzd GFFANS AA W &
ToEY F57 9A €488 vderlex 4%E SD
AEE o|gato] XA AT 400 g9 10 F§
SD ra( A EE)E 2 £ 107 d 4502
et 12413 o AHA0 F, dEadds 4
gAden 545U, d8Tde dEFAE A
I ked 5 mel 2 FQ3GTE Fo Al GEHTA
PBSO) RAAIZ FALAG ZiF o] &3] BT
o stk dEgEA Fo ¥ lox A% 9,

<

==
&
=
=2
=
-



@8 A E o] & grdE A 2gFF

Rk 9

y

Yolk

separation

Eggyolk

N

PURIFICATION

coaggregation

phase
separation

b )

A

Fig. 3. Procedure of IgY purification

[

o
57

-

200 mg/kgS) sucrose 2 sucroseE 24 BT F
A AZhEE FAe HHstey IdPusiFe =23
Atk B8R ) glucose BEE glucose oxidaseS
©]-¢3 GOD-POD M4 Ql GLzyme kit(4] %3}et
FE)E ol &dt] F7F shlth

=]

| o

i1}

a a

1. Sucrase, maltase, SGLT2| &H|
geaRAga o223 2 AFY AZWEIY
92 o]83&¢ FA S sucrased} maltase THRF H
8¢ SDS-PAGE #A7|g5oz #NG 2, B4F
o] 20%t o]4} 159k ko] XA G WET}
AP S gelste] BiY HA &FY Ea9 &
43 EAFLS FJE + Y rHdata not shown).
8 FAE g4 2= ¥ pHol & g484 &
2733 23, sucrasex 40°C9} oFiH(pH 5~6) F
ZoA Hue FLFHE 2P ow maltase 50°C
9 ZA(pH 6~7°lA Ag BPE YEIAY
(data not shown). T} F££HQl SGLTE FAE o] &
3 aAEYBYE o&dd ZHEHew EF
SGLT3# vlawste] F#F stgch oldf FAE 29d
& 2o B GWA R 130u]e]A 200
Vg «E7F 7189 SE 80 ¢ UJTHTable 1).

o

2. MY HZE 20 ME A AVt

Table 1. Purification table of maltase, sucrase and SGLT
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