(mulberry) Morns spp.

Moraceae Dioecious ( :
2539) ( )
( , 2540)
M.

alba M. nigra M. rubra M. macroura

8

M. alba
60 60
30-50
( , 2539)
1 22.60,

42.25, 457 6.55 24.03

cBombyx  mori)



(cholesterol)

homonoijirimycin

Shimizu etal. (1992)

(glucose)
HIV
3.
1 2
4,
xylem phytoalexins (PA)
5.

deoxynojirimycin (DNJ)

StigmIna mari

M. nigra
DNJ

HIV

60

gamma-aminobutyric acid (GABA)

cortex

Fusanum solanif

, 2540)
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Vitamin A (
Vitamin Bj (
Vitamin Bj (
Vitamin C (
Niacin (

al

)

(2528)

53.00
84.00
1.70
0.40
12.20

30.00
32.00
3.70
17.00
0.03
0.06
5.00
0.20

"IH '

100



(Wine, Vin, Vino, Vinho Weine)

(Vitis vinifera V. rotundifolia) (Amerine,

Berg and Cruess, 1972)

(cider)
(perry)
(pear) (mead)
(palm wine) (

, 2542)

Enology
Oenology



1 3 (Norman, 1977,
, 2536)
11 (red wine)
12 (white wine)
13 (rose pink wine)
2. (Vine, 1991; Amerine et al., 1972)
2.1 Table wine 9-14

2.2 Fortified wine
(brandy) (spirits)

12-24 Table wine

Port wine Sherry 2

2.1.1 Aperitifwine

2.1.2 Dessert wine

Wine Committee of The Royal Agricultural and Horticulture Society of South

Ausualia (Rankine, 1989)

31 , (dry wine) (reducing sugar)
75

3.2 (sweet wine) 10-200



(semi-dry wine) ' 7.5-10 / (very
sweet wine)
4. (Vine, 1991; Rankine, 1989)
41 , (still wine)
Table wine 9-14
4.2 (sparkling wine)
(refermentation) (Champagne)
10-13
5. ( , 2532)
51 (herbs) (exotic
spices)
(vermouth) (matini)
5.2 ,
6.
6.1 (aperitifwine)
20
(vodka)
(sherry)
6.2
9-14
6.3 (port) (cream sherry") (tokay)
(malaga)
1
11
(polyphenol) (tannin)
(

., 2532)



Alicante Bouschet, Ohanez, Carbemet, Sauvignon, Merlot, Sauvignon

Blanc, Bordeaux, Semillion

2532,

12

, 2542)

121

1211

(Amerine et al., 1972)

, 2532)

(pectin)



1212 (cooked flavor)
1213
body
' 24
1 (
, 2542)
122
1
(strawberry) (mango) (tamarind)
(pulp)
(star fruit) (pineapple) (passion

fruit)

(crusher-stemmer)

(must) ( , 2541)



(jambolan)

13

131

(malic acid)

3.0-3.6

X , 2542)

(calcium carbonate-malate)

(star gooseberry)
(roselle)
0.4-0.6
, 2542)
(buffer)

(Amerine et al.,, 1972)

(tartaric acid)

(lactic acid)

(malo-lactic fermentation)

(pH 3.0-4.0)

0.4-06 (

(calcium carbonate)

double salt

(makiang)
180-200
pH pH
(citric acid)
(pH 4.0-4.5)
pH
, 2532;

(potassium bicarbonate)

(Amerine et al.,



12

1972)
( , 2532)
132
1
(sucrose) (refined sugar)
(fructose syrup) ( , 2542)
(Amerine étal., 1972)
(mannose) . constitutive transport
(galactose) CC-methyl-D-glucoside (maltose)
(maltotritose) inducible transport system
(melibiose) invertase a-galactosidase
(hexose) glucose-6-
phosphate fructose-6-phosphate Embdem-Meyerhof-

Pamas (EMP) pathway (Fleet, 1992; Berry, 1995)

22-25

( , 2532)

14

(nitrogen)

ammonium ions

(ammonia) (urea)

(ammonium sulfate salt)

20-21 20-21

(ammonium phosphate) !



(diammonium hydrogen phosphate) (nitrate)
(Amerine et al., 1972;
Berry, 1995)

ATP (adenosine triphosphate)

(potassium phosphate)

(yeast extract)

(thiamine) (biotin), pantothenic acid,
inositol, pyridoxin nicotinic acid
= (magnesium)
(zinc) (cobalt) (iodine) (calcium)
(chioride) (
2532; Amerine et al., 1972)
15 (tannin)
( , 2532)
16 (pectic enzyme)
(pectin)

(pectinase) (pectinol) 1 (pectozyme) ( (pectolase)



Southerland, 1992)

17

171

172

(chain)

, 2532;

10-15

69

, 2532)

(Vine,

14

, 2542)

1991; Varnam and

70

15-20

0.01-



0.02

1721 (glycerol)

body )

(oiliness)

1722

(oxidation)
1.7.2.3
(browning reaction)
( , 2542)

S02(gas) 4 > S02(aq.)

S02(aq.) +HD A H,S03

H,S03 < > H* + HSO;

Hso; < 3 H++ ;

2HSO; < > s52+ h

(H2 03
1 2 free hso;
form bound hso; form
, ! free hso; form
40-50  (Rankine,

1989) pH 3.5 6

(Ougil and Crowell, 1987)

(Godfrey and West, 1996)
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20-30 /

(Margalit, 1990)

(WHO) 30-40 /
350 / (Patrick et al., 1993)
. 39-2516 '
450
pH
pH
pH 3.4-3.6
10-20 / 50-150 /

(Zoecklein et al., 1995)

18 (Fermentation)
2
181
182
(starter)
( , 2532; , 2542)

(Reed and
Nagodawithana, 1991) . spp.
. cereviseae, . cereviseae var. burgundy, . cereviseae var.
montrachet, . bayanus (champagne-type yeast), , capensis . chevalieri

200 species 28 genera



(Berry, 1995)

2542)

Nagodawithana, 1991)

2-5
82-92 !

6-24

, 2535)

17

12-14 ( ,

champagne-type yeast

(Reed and
(active dried yeast)
!
! 1
34 ( !
( 1, 2542) !
25
( , 2532; !
! 24
cap” punching punch down
cap I
12
!
)



( ., 2521)
(ester) (acetaldehyde)
(isomyl-active amyl alcohol) (Amerine, Ough and Singleton, 1979; Vine, 1991)
( , 2542)
Embden - Meyerhof pathway Embden - Meyerhof-Pamas (EMP) pathway
1 2
2 Gay Lussac .. 1810
Gay-Lussac Equation
Lglucose (CgHpOg) 2 ethyl alcohol (C,HPH) + 2 CO, + 56 Kcal
EMP  pathway : (anaerobic)
(C02
56 (Kcal) 40
(22 )
Lglucose (CH,,00 6C02+H,0 + 673 Kcal
(organic acid)
(fusel oil)
(pyruvic)
Kreb's cycle (succinic)

( , 2521; Rankine, 1989



2-3

24-26
( , 2542)
19 (Racking)
2-3
(autolyse)
( , 2542)
1.10 (Maturation ~ Aging)
(bouquet)
1
(Vine, 1991) (0ak)

oxidation, polymerization, esterification



20

hydrolysis (oxidize)
(peroxide)
(Amerine étal., 1979) (2535)
(aldehyde) ( )
bouquet
“mellowing”

(Cole and Noble, 1995)
7-15
( , 2535;
o 2535)
SN

1101

(ullage)
1.10.2

1103

1104

', 2542)
11 (Wine Clarification)



( . 253)

(fining agent)

0.45
( , 2542) (2532)
1111
malo-lactic bacteria
biologically unstable (Krura and Fellers, 1952; Amerine and
Singleton, 1972)
1112
(pigment)
1113
1114 potassium acid tartrate cream of tartar
1115
' (2535)
(haze forming) (proline)
2
. monomeric polyphenals catechin resocinol ~ polycatechol
. oligomeric and polymeric polyphenol  proanthocyanidin
V
1 (hydrogen ) (hydroxyl group) proanthocyanidin -~ carbony

oxygen (peptide)



fl

L (amylase)
(pectinase) (pectinol)

(2532)

(polygalacturonase)

2 I ]
(casein) (milk)

(tannin complex)

(

silica sol Kieselsol, Baycosol
silica sol

(positive charge)

silica sol

(egg albumin)

(negative charge)

22

(2535)
(pectinesterase)
esterified
(gelatin) (isinglass)
, 2542)
(silica dioxide)
fl silica sol

(Rankine, 1989)
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3. (absorbent) (bentonite clay)

2532) (2535)

(Kium and Fellers, 1952)

PVPP (polyvinyl-
polypyrolidone )
(astringency)
100 PVPP
(Rankine, 1989)
potassium acid tartrate cream of tartar
potassium acid tartrate

1 1 cold stabilization jon-exchange treatment
cold stabilization : potassium acid tartrate
( 1
)
jon-exchange treatment 1 ion-exchange material
potassium acid tartrate sodium acid tartrate
(tartrate)

ion-exchange treatment

ashestos pads



24

diatomaceous earth filter aids

asbestos pads diatomaceous earth filter aids

10
1
(ferric ion)
(ferrous ion) lon "casse”
(oxidize) trivalent form
(Krum and Fellers, 1952; Amerine and Singleton, 1972)
1 (cuprous ion)
(cupric) reducing
materials (reduce)
iron “ casse” potassium ferrocyanide blue-
finning potassium ferrocyanide
) Fessier
(1949) ferrocyanogen radical

hydrocyanic acid
Krum and Fellers (1952) chelating sequestering agents

metal “casse” 1 de-ionize divalent trivalent ions stable
soluble complexs sequestering agents sequestrene
ethylenediamine tetraaceiic acid (EDTA) 8
5-10 sequestrene

stainless steel

112

60-70



200-250

2.2

:Vine (1991)

2.2

10

2

14

«

220
200
170
135
9
50

1 2542)

25



21

K2 25 ascorbic acid

4y

eeeeeeeeeeee

| 2542)

26
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3 pectinesterase, polygalacturonase pectate lyase
(cellulase)
(xylanase) (oxidoreductase) (protease)
Ciba-Geigy AG Basle ! Rohm
Gm bH ' ( , 2535)
galacturonan backbone 2 (Kilara, 1982)
1. Depolymeization glycosidic depolymerase
2
a) Hydrolytic mechanism hydrolase polygalacturanase
(PG)
b) Trans-elimination mechanism trans-elimination lyases
pectate lyase (PAL) pectin lyase (PL)
2. Deesterification saponification deesterify
pectinesterase (PE) pectin methylesterase  pectin methoxylase
! 2.2
g jﬁcﬁf
/" H\ 3 \T‘
O/H i (i)i:{}/ o—
QCOH H OH

2.2
(1) : pectinesterase enzyme
(2) : polygalacturonase enzyme
(3) : pectiulyase
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( , 2536)
1 polygalacturonase 2 endo-PG (EC. 3.2.2.15) exo-PG (EC 3.2.1.67)
PG polygacturonic acid 1, 4 glycosidic linkage '
(free carboxyl group) endo-PG (random) exo-PG
PG (pectic acid) (soluble short
chain pectic acid), galacturonic acid / oligogalacluronic acid 2.3
2. pectate lyase (PAL, EC 4222 4.2.2.9) low methoxyl
pectin glycosidic
3. pectin lyase (PL, EC 4.2.2.10) glycosidic methyl ester group
methylated pectin highly esterified pectins (Zoecklein et al., 1995) (3-
elimination y PL
(soluble short chain pectin) 23
4. pectinesterase (PE, EC 3.1.1.11) esterified carboxyl group
low methoxyl pectin 23
PL
PECTIN —» SOLUBLE SHORT-CHAIN
PE PG

LOW ESTER PECTINS —»  SOLUBLE SHORT CHAIN PECTIC ACID
Caz+

INSOLUBLE PECTATES—> CLOUD

PRECIPITATED CLOUD

2.3 ' ' (Crandall, Mathew and Baker,
1983)
' Aspergillus Uigur PE, PG PL
- esteriiy PE deesterify

PG glycosidic



elimination

RohamentP

oxidoreductase

PG

cellulose, xylase, arabinase, glycosidase, protease, esterase

, grapefruit,

Pectinols

Rombouts, 1979; Zoecklein étal., 1995)

23

Manufacturer

C.H.Boehringer Sohn,
Ingelheim, W.Germany
Ciba-Geigy AG,

Basle, Switzerland

G.B. Fermentation Ind. Inc.,
Kingstreet, . Carolina, USA
Rohm GmbH,

Darmstadt, West Germany

Rohm and Haas Co.,
Philadelphia, Pa. USA
Swiss Ferment Co.

Ltd., Switzerland

Miles Laboratories Inc., USA.

Miles K.ali-chemie

GmbH, West Germany

Brand name

Panzyme product

Ultrazyme 100

Irgazme M -10

Ultrazyme SE 604

Klerzyme

Pectinol products

Rohament P

Pcctinex product

Spark-1

MKC-Pectinase

amylase
PG

PE (Kertesz, 1951)

23 (Pilnik and

Recommended application

Extraction and clarification of fruitjuices and
grape musts.

Extraction and clarification of fruitjuices and
grape musts; applications in citrus technology.
Maceration of fruits and vegetables.

Olive oil extraction

Extraction, clarification and depectinization of
fruitjuices.

Extraction, clarification and depectinization of
fruitjuices and grape musts; claiification of
lemon juice.

Maceration of fruits and vegetables.
Extraction, clarification and depectinization of

fruitjuices and grape musts.

Application in fruitjuice and wine technology

Use in fruitjuice and wine technology



PE optimum pH 4.0-7.5
optimum pH 4.0-5.5 activity
pH 3 8 optimum temperature 30-55 60
inactivate 80 PG
optimum pH 3.5-4.0 PG optimum pH 3.0-5.0,
optimum temperature 50
80 activity 55

(Kertesz, 1951; Kirk and Othmer, 1965)

3
1 , (enzyme bran)
2. 1 (liquid enzyme concentrate)
3. (crude and refined powders)
diatomaceous earth
( activity (SPA - standard peclinase activity units) (Nyiri, 1969)

Kertesz (1930)
colloidal pectin
protective action
Mehlitz (1932) enzymic clarification 3

1) destabilization phase : !

2) sedimentation phase

3) hydrolysis phase (complete hydrolysis, of

pectin)

(Brown and
Ough, 1981; Castino, Bosso and Giacomella, 1990)

(Gunata et al., 1990)



1 (ethyl alcohol; ethanal)

(Amerine et al., 1972) Amelio (1996)
threshold 0.004-0.0052 100

(Amerine et al., 1979)

Berg, Filipello, Hinreiner Webb (1955)

2. (methyl alcohol; methanol)

(pectinesterase)

(Zoecklein et al., 1995) 24

(Amerine and Joslyn, 1967) Amerine et al. (1972)

pear stone fruits
degree of méthylation Dekker (1994) degree of
méthylation Kilbuck, Nussenbuam
Cruess (1951) pH - -
pH 3.0-5.5 30-40 Amerine Joslyn (1967)
Amerine et al.
(1972) trace- 0,635

(methyl ester) )
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% o

OII@

% %

O=O
OG)

2.4 1
3. (higher alcohol)
1-propanol, 1-butanol, 2-
butanol, 2-methyl-I-propanol, 2-methyl-1'butanol, 3-methyl-1-butanol, 3-pentanol 1-hexanol
, 2-propanol, 2-methyl- 2-propanol, 3-methyl
-2-propanol, 3-pentanol 2-hexano!
by product Etievant (1991) valine,
leucine, isoleucine phenylalanine threonine,
valine, isoleucine glutamic acid Hansenula
anomala, Debaryomyces hansenii 1
(isoamyl) 2-methyl-I-butanol 3-methyl-I-butanol 2-methyl-I-butanol

0.14-0.41 (Amerine étal-, 1979)

(port wine)

dessert wine (Vine, 1991)
(fusel oils)
1-propanol, 2-methyl-l-butanol, 3-methyl-1-butanol 2-phenylethanol (Amerine

et al, 1979)



reduction

dihydroxyacetone phosphate 25 (Zoecklein et al., 1995)

osmotolerant Zygosaccharomyces  rouxii

(Spencer and Sallans, 1956) ,

body table wine (Amerine and Roessler, 1976)

ch3 Glycerol 1, Glycerol
X ____Q?_%X@_EQQQ’JESE_ Horn pffésphatase} CHioH

D'“;Yﬁ{é’maat%em”e Glycerophosphate Glycerol

25 reduction dihydroxyacetone phosphate
5. 2,3 butylene glycol, acetoin diacetyl

(Amerine, 1954)

2,3 butylene glycol 0.1-0.9

(Amerine et ai., 1979)
acetoin (3-oxobutan-2-ol) (middle)
(fortified dessert wine) acetoin acetoin
2-84
diacetyl (2,3-butan-dione)

diacetyl 0.2 0.89



6.
(aldehyde) Kielhofer Wurdig (1960)
(activity)
. fermentati (Ough and Amerine, 1958)
sensory threshold 1315 threshold
100-125
(Amerine étal., 1979)
7. (acetal)
5
(acetalization)

8. (hydroxymethyl furfural)
(caramel) 300 (Amerine,
1954; Amerine étal., 1979)

9. (ester)

(esterase) esterification
transestérification
(ethyl acetate) Amerine (1954)
200-400
200
volatile neutral ester 70-200

! (Amerine étal., 1979)



10. (volatile acidity)

(acetic acid) (formic acid)

(propionic acid)

(Amerine et al., 1979)

(butyric acid)

(tatrate compound)

( ) 0.030 100
, 0.100 100
10-20
(Rankine, 1989)
11 , (fixed acids)
|
- , (Rankine, 1989)
12, (sugars)
(pentose)
0.01-0.02 100 . (furfural)
laclobacilli
(reducing sugar)
(glucoside) threshold 0.13-0.15
100 0.40-0.44 100 0.01-
0.06 100

1NQ0W



36

2,3-butylene glycol

threshold 0.38-0.44 100 (Amerine et al., 1979)
13. (phenolic compounds) (phenoals)
colorless compounds, non flavonoids
(gallic acid) 2000-6000
( ) 1400
nonflavonoid 200

150 catechin, epicatechin, gallocatechin,
epigallocatechin epicatechin gallate 250
quercertin, kaempferol myricetin derivatives 50

750

(Amerine et al., 1979; Zoecklein et al., 1995) Lao, Lopez-Tamames, Buxaderas Terre-
Boronat (1996) Ough, Noble Temple (1975)
!
polymeric phenol
(bitter) (astringent) Robichard
Noble (1990) (+3 - catechin 1
Arnold Noble (1978) degree of polymerization
(Sims and Bates, 1994)
(Webb, 1974)
anthos

(anthocyanir. pigment) :

kyanos Marquait . . 1835

non-hydroxyl

(acetone) (benzene) (chloroform) (ether)
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(Harbome, 1967; Ikan, 1976)

(flavylium cation) (cyanidin) 2.6

polyhydroxy polymethoxy 2-phenyl benzopyrulium

(hydroxyl groups)

(méthylation) (glycolation) (Harbome, 1967)

Anthocyani dins R - OHI1R =OH

S /

R3 R, Visible colo
Pelargonidin (Pg) H H Red
Cyanidin (Cy) OH H Magenia
Pecnidin (Pn) och3 H Magenia
Delphinidin (Dp) OH OH Purple
Fetunidin (Ft) och3 OH Purple
Malvidin (Mv) och3 OCH3 Purple
Anihocyani : Pg, Cy, Pn, Dp, Pi, Mv with R R

R3 - 0 - sugar or 0 - acylaied sugar
R. = OH or 0 - glucose
2.7 (Timberlake and F3ridle, 1980)



glycone (3-glycosidic

monosaccharide

(galactose) (xylose)
esterified
caffeic ferulic
hydrolysis) (glycone)
6
(pelargonidin, Pg) (delphinidin, Dp)
(malvidin, Mv)
1972)
OMe
HO 8\ N o
©/\/j\ou—— CH
HO

(petunidin;Pt)

WOz 'SL /\/_—_\§—D:—i

(cyanidia;Cy)

/OH
i
HO z 0‘§(\:>-C.&
|
N /\on 2R
(delphinidin;Dp'i
2.8

(arabinose)

agylcone

2.1

(rhamnose)

disaccharide trisaccharide

p-coumaric,

(Timberlake and Bridle, 1980)

(glycosides) (acid
\ (aglycone)

(cyanidin, Cy)
(eonidin, Pn) (petunidin, PY)

28 (Leonard,

OMe
© 7 N\
HO = ” O\ . OH
\| “OH OMe
HO

(malvidin;Mv)
b 8@” ™
] .
Q" “ou
HO

| (pelargonidixpPg)

1 (peonidin;Pn)

(Leonard, 1972)



(methyl ether derivatives)

diglycoside

Flavylium nucleus

29

3
6
3-hydroxyl 3,5 hydroxyls
1 monoglycoside, 2
3 triglycoside
(glycosides)
(polymers) polysaccharides

! 2
hydrolyzable tannin (gallics)
(gallic acid) 2.9
esterified digalloyl group

(Leonard, 1972)

nonflavonoid phen

ellagic acid



2. condensed tannin
proanthocyanidins

flavan-3-ols (catechin)

2.10
ilavan-3-ois R=R = H; afzelechin
R=0H, R-H; catechin
R=R/= OH; gallocatechin

X; CH,

condensation polymers catechins
, 2.10 , -

flavan-3,4-diols (leucoanthocyanidin)

condensed tannin (Leonard, 1972)

llavan-3,4-diols R=R7= H; leucopelagonidin
R=0H, R/ = H; leucoanthocyanidin
R=R; = OH; leucodelphinidin

X; CH-OH



level) Liu, Gallander Wilker (1987)

41

, (maturity

(

Lao et al. (1996)

degree of méthylation degree of méthylation

(Amerine étal., 1972)

(late maturity)

optimum maturity

1994) Gallander (1983)

early maturity pH

(volatile acidity)

mid maturity

stone fruits (Amerine étal., 1972)

(Sims and Bates,

mid maturity

pear fruits



4

(Brown and Ough,
1981; Castino et al., 1990)

(Bayanove et al.,, 1992; Gunata et al. 1990)

Berg
Marsh (1950)
(Cruess, Quacchia and

Ericson, 1955)

Lao et al. (1996) polysaccharide

polysaccharide

pectinesierase pectin
methylesterase
Kilbuck
et al. (1951) pectinol-0
(2519)
P
1
Brown Ough (1981)
Clarex-L (
polygalacturonase pectinesterase, endopolygalacturonase
pectinlyase )

pectinesterase



pH 4-6 35-50
pectin-
esterase (Marteau, Scheuer and
Olivieri, 1961) Cruess et al. (1955) crushed grapes
oxidative enzyme
(Ough and Berg, 1974)
crushed grapes
(Cruess et ah, 1955) Berg (1959) crushed grapes
(rate of browning)
Blouin Barthe (1976)
oxidative enzyme Cruess et al.(1955)
Huang (1955)
anthocyanase
chrysanthemin (blackberry) Aspergillus niger
A. oryzae (3-glycosides
spontaneous tranformation aglycone colorless derivatives
Cruess et al. (1955)
12 -2
3.
1

Caoaroglu et al. (1997)

Vitis vinifera L. cv. Emir
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(skin contact) 6

pH, ash

alkalinity

(absorbance) 420

Ramey et al. (1986)

(Berg and Akiyoshi, 1956, Singleton and Trousdale, 1992)

Sim Bates (1994)

Noble muscadine

Bates étal. (1980) Berg Akiyoshi (1956)
polymeric

phenol

muscadine

Amerine et al. (1972)

(Falque and Fernandez, 1996) Auw et al. (1996)

Chambourcin 7



Singleton, Zaya

i 21
Trousdale, 1983)
(polyphenoloxidase)
Smith, Hooper McLaran (1990)
(phenol oxidase)
(rru itiness)
Nelson Acree (1978)
60 15 12
Farkas (1966), Feuillat Bergeret (1966)

1

Sakharova Kosssobudskaya (1976)

epicatechin gallate ,

(Ough, 1969)

total essence

45

(Singleton and

Scudamore-

Trousdale (1980)

Kishkovskii,



Groat Ough (1978)
diatomaceous earth
diatomaceous earth inert solid
(Crowell and

Guymon, 1963) 1 diatomaceous earth

polymerization precipitation

copolymerization

condensed form condensation

(Zoecklein et al., 1995)

orthohydroxyphenol
caffFeic acid, 4-methylcatechin quercitin (Ough and Amerine ,1958) Davis et al. (1985)
malo-lactic fermentation lactic acid bacteria

esterification (Maarse and Visscher, 1989)



24

2.4

: Sharp ( 1995)

White

83.5

11.0

0.04

23

0.58

0.3

11

0.7

0.2

0.01

0.25

0.01

0.01

Dry Table Wine (%)

Red

835

11.0

0.04

2.6

0.01

0.3

11

0.6

0.2

0.28

0.25

0.02

0.01

20

Sweet Wine (%)

White

76.5

115

0.05

2.8

7.0

0.32

0.9

0.5

0.2

0.01

0.2

0.01

0.01

Red

76

11.7

0.05

3.0

7.0

0.32

0.9

0.5

0.2

0.01

0.2

0.02

0.01



1 (color and clarity)

(brilliantly clear)

2. (aroma and bouquet)
(swirl)
12-18
3. (taste or palate)

2542)

10

, 2523;
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