NENS

1278 A15 (1999.3) 71

W RS
o} BHE BAE

Fz) dREe wudn Eejw
Rk werd o
Zajsly Wkl
Zwol A|FS

1
S Eol ¥

EEED
Ael7b glle] ok
sREe) A5

¥ 1. 3% 2 &g A

g o]} Eel
Haze-Active)ol g+
19873 Molls ]

5o &

H3E 1082W¢ Asanos,

stgom, I 19964l

oo & g
YT
Fordld wAeE EF Siebert$e BNAR Folsls T B vgd

et EgEAe) Qo] detive A7ARE
sl EEEHEEE S4ste BNy £
HhA] o st Aol & AW olFe] Wk
SN TEHEAEL AAE WYl AT 7/
FEo| FPHARE, WM 4gd &
A ol gestE, I did o
ZYHER T AT drsE
Fol the ARER 7 A0 £
7] W&o Alzto] Aol whet EFEAS
T2/t A% F7kske Aot 2=y ol
gRFM S ¥ol7 HEHH gsteEs

off off @

& o o

0
iy

o
ol
s

2 o X oo ok Hr Mo ro
N

Hu

o

p

)
SR

Wt FHS Y A Fge AT
eYay Eeslzel FFe B wud AuRs
20 AgE wioln, EEF2o AL FHIA
wd gee AN EuEd EUsdy 849
ke A9 wt thFEIC). Vinifera 2%
Az BEEFe] A TP Felns Tl
g A wEt R FFoR AT Tk



3
[ ]

FE B9E §Po) S wor], aNFEL 3
7 A=Y FBE T MEEFY EYYY @
Wa gge o AXEFE REEFRY ¥
e Zevs @9 23 Y. Vinifera} w2
B FFoR Az AIEFY TUHY wud
FFe wA wREFo Az TEFY vy
4 gue Ad F7 B0l

1
d A Al X EEo] MBS Yz 2o T E
A(proline) aFd wlsled Zvlsigin, = =8

< c¢lo

[]
do] FauA @e Be Bulse Eu

e gAse £9%4 vudsc AW WA
PAYT 549 22 AL Lopen], By
B guRse] ojnlwat ZHE W RkAY B
A B FHM AW AA7} ZEAY 3
WA EHT + AE BAPEE A8eR ot

A & A5 Bk
Az 4 el

e
o ot
i)
it
iy
o
M
1%
o
iy,
&
HI

-

™

kD

B

o

2

Sl
XS
o O
}
>
N

fo &
Ih)
32
T

Az

I
kv
2(_,
A
T
32 o
!
o
oX
o g
o &
o
2

T
e
N
O
=
_(?LV
Py 1
i
ﬂu
[e]

[}
- O
B3
.
I

(ot o,
2

o
b
e
_O,L‘
2
it

& 7tdgen Lol TEE 4oz o, dimers
U Z2tEAeld (proanthocyanidin)el &
T Axrt eolEsrE EHEA $8He Ilkete

Aoz yehgot.

dukd oz wWRox WHEHE= FEHYAY Zey
EEL ZEREAMUERA FEZ], o
71, 272 (gallocatechin) €9 monomeryt
dimer, trimer. polymer&e] ith Z2FEA]
ol el 3% A%r} ringT %o & OHANY
FARGE ¥ A ES¥Ad S u o
Fo] g4 disid e W duds(EgS
dodle @dE)olvt dimeric proanthocya-
nidins(catechin-catechin-), procyanidin
Bs(gallocatechin—catechin) & 23t AAHE=Z
2 AWET Udn. o] EEEAY Bd AlA®2
proanthocyanidin & 3efstn QA|RF v &
THoBAN, wFe g 71E FFHFAM A
9] £4o] A7) maltZ2HE F&F o UeE
T AgEo] A7) wiiol] AA| W] EAjste
trimertd RFEFEFEL] F2 wj H. AHF
2o #ol &=l ¥ proanthocyaniding

procyanidin B: (epicatechin-epicathechin),

M oXx

°
O

olMl XTFAE procyanidin Bilepicatechin-
catechin), Be, Bs, Bilcatechin-epicatechin)%

& ghetn Ao

2. TERA A Ssls Aol

WA Felsls wgol dalde Be A7l
AR, A= wge] 27 BANNE B4

i HEetol= Ale
He P-Z2Ee] 538 s dgan
3 gl

5934 @3 (gelatin, gliadin )olv &g

©
=
olo
2
rir
-n
o
ot
d

o



AE7e 4129 AlE (1999.3) 73

A Zel¥E(tannic acid )&l dH7/A &
g &2 Adtsle oyl 2d Aoz Ty 2
of veht gloh el Feko] At EeldEw
ko] Fvlshd o] ZiEWA ZeldlE ¥
o] AT} A E ZYdy vE/t 93
o gl Ateke] Frleld &£ dA Haol €@t
o ey gkl FAsy] AlFRitt

Haze(NTU)

100 .
80

60

Tannic acid Gliadin

(mg/L) - (mg/L)

a3 2, B ALY TP W

gliadin# tannic acide] ¥& 4%

gege @ 498 + g 590 39 3
3} 2ol AAYAT. E9F4 Bl P B
Polmo] e & e A 240l 298 2

A (h7e proline #7]), EEEY Eel#EE

=

& THRA el B3 4 98 Tt 2 o
o) B8 23 UolM Eolmel B YA
7 el A3t

o] Beisly EAEE 09 wudd 284
opg @t U WX gXw EsE Bl
MESAAR Aojo] 71 A1 A3t dimerE ¥
Hatn Az, g8 dRe 2t 485
oo g g4un. 2994 9ugd vaa 3

S

[Polyphenol] = [Protein]

L

[Polyphenol) «[Protein}
4=
=
[Polyphenol]>> [Protein]
<«=xb  Polyphenol molecule

Protein molecule with fixed
number of polyphenol binding

sites (i.e. haze-active)

Iy 3. endn Felds ukde JidgA 7=

Fe) zEy Eaze] EAYYWE Ty A
o wE ARRAZ AGRAN, BRde] Aol
Sl Ao} EaldERat A%E & Ye B

t

e T BAE Pl o

=
32
fr

alcohol
(o/oV/V)

a2 4. 275me/L9l gliadin® 55me/1.¢] tannic
acid E=dA YA A e
pHe 4.



74

+ oY, ARHo g Rt AI4E e A
23] Art, & A AA Jephdrh

Siebert 2 ZdAj~HoA pHY &g F=
o WE EEYA IS FAPE a7 49 2
o] pH7} & Y43& A2 Y& Lobdrt.

2e g9 Zelvled dide] EAE u pH
3.02chE pH4.0~4.2 AlelollA o Be& &g
FAHAH pHA.2 o]olMe Ego] 74
th o] e dide] FHAS e 3d
71 ool ojste] pHollA iAol we Hslek
of ulg} e W Aoz o FeFad
ExFo] pHEAHNME olggo] &g ¥ g
= XA ZIAT Wy AlgpEae] pHollM e
qetE Txrt 78 £5F EEo] Sl gAh
gt vSg Soivt EEEAAE XS & Qdn
deiA] glenz oegn 22 WiE4g fulx o
Az EREAAS A & & Qlda #@d
g z2eu R UR Fow vl AL
o7|AF71 = Fhe},

3. }¥g3lel 7%

e THFEY BZE AAANN L AFZA
< EEA7IE Aol ukgAsEch. AEA<
a7} B9 958 B3d ¥ dYFe
2 oley ni A7 WAE AAA TS g4
3 2 &5 AL AANA g

a2 o] WHE UHEERt HAE A Folok
stmEe] HEe] iy HAFERe] & § A,
T5 o) & IHEAIN AA gelatinolt
isinglass, tannic acid 522 HAsl1, FRE
T2 ol&ste] WAH A FE HatE A7
gt eud wWFo] kgsle] AlgEE thEE9
Ael Wye S dod £ e g =

HEES AANNE 017 AL EFHAE A}

Bentoniter 34 WA ozl A
B AR AAA 7] dEo FHHoR A
La7ldle AZeA it Silica gelthyd-
rogel °J4} xerogel ) E2 WF Bo|o ARE3IA|
Pt AFE 349 ddel J&¢E FX ¥x 1
g 54 67 o] TEHIA EFES AAAZLY
olepzto] ML silica gelo] EEEFA vzl
TE¥AY el A¥ste FHol s Ags)
71 Wielth. EgslEe] Bel gaE e 28
oAM= silica gele] WFold Az 242 £}
gl 2 olfE O Fof UliEe mEQ R}
ol FHEEd 93 AFHUY] wEolt.
PVPP(poly vinyl poly pyrrolidone)x &3
A EFeldlsES F38d. polyprolined A
A 59 HAEH ringT2E #a gon
amide 2¥= Ztz glv}, A A7A7 ) o5
PVPP¢ E5134 dldgo] e Wyog zg
P4 Eeuse Z¥ste Aoz ek,
PVPPE YFMEE Ezo] @ol] 44
FEA & AAHolgta delA gitt. WFo|
M tiREe] E8EA ZejbEso] Egdy o
Wl 4% EHEA Agshy] W&o PVPPS
2 FAAE g8d 0} Qg

Bentonitetw &% #HLdF2 EEFo kA3
o AHE-Ert oj3E YMAES FHsA &1 &
HHo 2 BF AAAIZ]Z] WFolty RE ©F
< AAAE T 7 PHE BdF A0 by
3 o fol AMREAY WM E EEEA
@
=

fr

WARE ohlek AFAY AT AAN]

SRR FAHo] Uk F 9 3 Yol
8940l Felehl Hen) obvled zye =
st & 2E F9oq T2 FIo] xon

ul o] 4o

£}, Ango

rr

ZF87 (glutamine)?] FFE
o 9lulxl o) E}lglllzal .ti‘,_.)j' uoh?ji

hu

B 2T



A E71E #1248 A1 (1999.3) 75

_ 160:—=—T 100
- 80
£ 120 ~~ £
=4 =
£ 5
5 -60 B
S 80+ =
2 10 2
. :
T ()]
§ - 5 20 N
e I
0 T T T T

0 1 2

3

4 5

Silical gel added(g/L)

o 5. g EuEAd G (e)y AEEA

Protein molecule with no
polyphenol binding sites
(e.g. foam-active protein)

Polyphenol molecule

R d

silica hydrogel *2]

Protein molecute with fixed

number of polyphenol binding
sites (haze-active)
Silica gel type

adsorbent

,.l,_‘
&

Se) Jgol 4894 @ #E Y ol

Coomassie blue
oFelu} Mg % A

[e]
3 9tk 12l o] Bradford W

serum albuming ¥ EAdn HwAg st
Al

of wzel VAAFE

S T o 1/7%

Fs

At HEeA

A7t ek o] AL Coomassie blueZt ot271d

(arginine)Z< 9714 2 UL ofnieito]l ¥

1w
o] EgHE G Ugsh wgekn ol 5o
Y @48 guade Ag W el ulol

. Bad & hordein @¥iz& ZEH (%
20 mole%)# ZFE(F 30 mole%) S %ol &
A o olum=AEe FdAE
Coomassie blue9} A< vh&-& 3t4 %7 ®
3450l hordeing @e] AAHo] ol
gHaslo] Al @t Wl FREe] e 3
ol wld E¥HTIE hordein AA ¥
Aolth, & ] 4L FFoR A= oo
TrFo 8 g4 oA Wl Ao fAt
87 Coomassie blue® A #&H 50~80% I =
gho] HZ&Hrt.
Bichinchonic acide] ¢
Coomassie blueEti= &
A7 Ak Z2y o]
A Hetolmgbe HAHo R 54
¢} 34l polyproline®lYt hydroxyprolin#
2 23 oY FEAes I el (curvili-
v whggith webs ob xEde] B
Sld Eo) i3 dge A del

S U

E
=TI A i
e & o 2

2
nY)

=
1
Hr
&

-
i

oft
9
d
s 5
) =
()
Iy
)
o & o¥
e rlo

il
i)

i oro
olo
=2
{1
i

nNo
i

B

Q] of| X T
A%l turbidimetric ¥4 E&& ¥4t
Y E S Foll wleete] vt

A Ego] gAH= F

Eged dy

s 5ol

A% AW ‘sensitive protein’

=
=

WL ol
[
%0

ol
o)
fr

o
i
o
o

o
o
I
olo
o
il
i
=
E
ob
ar o
i
ACh

=} O
deE

v 210

o

e

oft

: ox
N}ﬂ NlO

A

X

g

=2

[e]

A9
de

5
X
X
o
q
ot
u}
oftt
oX
r
z
a
)
o
o
e
rlo
d
b

>
&
N
¥
of

3
>
fr



76

2 A

it
=
u
rlo

i
B
N
I
=2
R
ox
o
&
oo
o
ke
iul
=
>

z

o #R HMH o vgste wkgath g9 {4
® polyproline H& W9 EAHE Z=
polyprolinE2 7450 lojA] whgA] Ao
ofd ZMog wladle AT UL Lolo

@y,

5. ¢eogo A7AY

o g

43} Esise) vrgel Ue B BE A7
olai7t Qofok ALAQ FHYA sl IR
oz welth olsh H¥el £RYIEAY F4T
2997 AF) §571% ASYE F O AN

ofof g
SR
Asano, K., Shinagawa, K., and

Hashimoto, N. 1982. Characterization
of haze-forming proteins of beer and
their roles in chill haze formation. J.
Am. Soc. Brew. Chem. 40(4):147-154.
Belleau, G. and Dadic, M. 1981. Beer
hazes. . Further analyses of basic

components by high performance liquid
chromatography. J. Am. Soc. Brew.
Chem. 39(4):142-146
Beveridge, T. and Tait, V. 1993. Structure
and composition of apple juice haze.
Food Structure 12(2):195-198
Bianco, A., Chiacchio. U., Rescifina, A.,
and Uccella, N. 1997.
Biomimetic supramolecular biophenol-

Romeo, G.,

carbohydrate and biophenol-protein
models by NMR experiments. J. Agric.
Food Chem. 45:4281-4285

Bradford, M.M. 1976. A rapid and
sensitive method for the quantitation of
microgram quantities of protein
utilizing the principle of protein-dye
binding. Anal. Bio-chem. 72(1/2):248-
254

Compton, S. J. and Jones, C.G. 1985.
Mechanism of dye response and
interference in the Bradford protein as-
say. Anal. Biochem. 151:369-374

Eastmond, R. and Gardner, R.J. 1974,
Effect of various polyphenols on the
rate of haze formation in beer. J. Inst.
Brew. 80(2):192-200.

Hii, V. and Herwig, W.C. 1982.
Determination of high molecular weight
proteins in beer using Coomassie blue.
J. Am. Soc. Brew. Chem. 40(2):46-50

Hsu, J.C., Heatherbell, D.A., Flores,
J.H., and Watson, B.T. 1987. Heat-
unstable proteins in grape juice and
wine. 1ll. Characterization and removal
by ultrafiltration. Am. J. Enol. Vitic.
38(1):17-22

Jerumanis, J. 1979. Separation et identifi-

cation de fla-vanoides par chromato-



A E7E A1298 Al (1999.3) 77

graphie liquide a haute performance
(HPLC). [(Separation and identification
of flavanoids by high-performance
liquid chromatography(HPLC).] In
Proc. of European Brewery Convention,
17th Congress, Berlin, pp. 309-319.

Johnson, G., Donnelly, B.J., and Johnson,
D.K. 1968. The chemical nature and
precursors of clarified apple juice
sediment. J. Food Sci. 33:254-257

McMurrough, I., Kelly, R., and Byrne, J.
1992. Effect of the removal of sensitive
proteins and proanthocyanidins on the
colloidal stability of lager beer. J. Am.
Soc. Brew. Chem. 50(2):67-76.

Moll, M. 1987. Colloidal stability of beer.
In “Brewing Science”, Vol. 3, ed.
J.R.A. Pollock, pp. 1-327. Academic
Press, New York.

Mulkay, P. and Jerumanis, J. 1983. Effets
du poids moleculaire et du degre d’
hydroxylation des proanthocyanidines
sur la stabilite colloidale de la biere.
[Effects of molecular weight and degree
of hydroxylation of proanthocyanidins
on the colloidal stability of beer.)
Cerevisia 8(1):29-35.

Siebert, K.J. and Lynn, P.Y. 1997a. Haze-
active protein and polyphenols in apple
juice assessed by turbidimetry. J. Food
Sci. 62:79-84.

Siebert, K.J. and Lynn, P.Y. 1997b.
Mechanisms of adsorbent action in
beverage stabilization. J. Agric. food
Chem. 45:4275-4280

Siebert. K.J. and Lynn, P.Y. 1997c.

Mechanisms of beer colloidal
stabilization. J. Am. Soc. Brew. Chem.
55(2):73-78

Siebert. K.J. and Lynn, P.Y. 1998.
Comparison of polyphenol interactions
with PVPP and haze-active protein. J.
Am. Soc. Brew. Chem. 56(1):24-31.

Siebert. K.J., Carrasco, A.. and Lynn,
P.Y. 1996a. Formation of protein-
polyphenol haze in beverages. J. Agric
Food Chem. 44:1997-2005.

Siebert, K.J., Lynn, P.Y., and Carrasco.
A. 1996b. Analysis of haze-active
polyphenols and proteins in grape juices
and wines. In Proc. of 4th Intl. Cool
Climate Symp. on Viticulture and
Enology. Rochester, N.Y. pp. VI-18-VI-
21.

Sibert, K.J., Troukhanova, N.V., and
Lynn, P.Y. 1996¢c. Nature of
polyphenol-protein interactions. J.
Agric. Food Chem. 44:80-85.

Spanos, G.A. and Wrolstad, R.E. 1992.
Phenolics of apple. pear and white
grape juices and their changes with
processing and storage-A review. J.
Agric. Food Chem. 40:1478-1487

Thompson. C.C. and Forward, E. 1969.
Towards the chemical prediction of shelf
life. J. Inst. Brew. 75(1):37-42.

Waters. E.J., Wallace, W., and Williams,
P.J. 1991. Heat haze characteristics of
fractionated wine proteins. Am. J.
Enol. Vitic. 42(2):123-127.

(Z#:Food Technology 53(1), 54(1999))



