11

2536)

pH

78.55
2.59
0.27 (
0.86 1.39 ' 17.18
0.46 (
0.06-0.20
12-19
18 WBrix 1 14-23 °Brix
(2528) 84
0.40
1 pH 511 " pH
3.4-3.7 0.44
(Will, Lim and Greenfield, 1987, , 2540)
1
, 2536)
0.46-0.75 (Zoecklein et al., 1995)
2444.20 /
4.1)
2000-6000
/ ( 4.1)

/ Harborne, Mabry Mabry (1975)

41

70-80

16.32

1.70

550.89

650-980



(Monts alba Moraceae)

delphinidin 3- glucoside

Mavromournia (M nigra)

Purple mulberries (M alba )

Black mulberries (M nigra)

Purple mulberries

cyanidin 3- rutinoside

(Boyles and Wrostad, 1993)

cyanidin 3- grucorutinoside

cyanidin 3- glucoside
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cyanidin 3- glucoside, cyanidin 3,5- diglucoside

cyanidin 3- glucoside (Markakis, 1982)

cyanidin 3-glucoside

(2540) cyanidin 3- glucoside
1.2 (enzyme activity)
4.2 PE
6.0 PMU/mlI PG 1.28 PGu/ml
PE (desterified)
polymer galacturonan reducing group
(free carboxyl group) PG I (Pilnik and Rombouts,
1979; Schwimnur, 1981) PG
PE (substrate)
Kertesz (1951) PE pH 4-7 PG
pH 3-5
13
» commercial grade
PE 18.10 PMU/mI PE free methoxyl
group PE
PG 2.19 PGu/ml 4.3
reducing group PG
1,4 glycosidic pectic polyuronide reducing group reducing

power copper reducing (Jansen and MacDonell, 1945; ICertesz, 1951)



( . ppm.)
1 3

110-130 /

(thawing)

(ascorbic acid) 50

100 /
3 1
180 /
pH
24
44
2.40 /
/
PE
PMU/mlI PE

pectin-COOCH, + H,0

(p<0.05)

334
0.4-0.6
1
N oxidation
(Rankine, 1989)
1
1
0.4 0.6
110 /
100 /
04
0.6
PE
04 0.6 2.88
pectin-COO-! H+ + CH30H

106

041

2.83
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4.4

(Amerine et al., 1979)

Kertesz (1951) PE activity pH 4.0-7.0
04 pH 3.83 pH
PE
0.6 pH 3.44 ( 4.4)
( )
) ( )
(% Transmittance) PG
0.4 0.6 (p>0.05)
183.59 183.67 /
814.48 814.98 /
12.37 12.39
0.94 0.97 / ( 4.4)
esterification
(Amerine et al., 1972) ,
(Amerine et al., 1979)
' 1 (oxidation) ,

al., 1995)

Transmittance 4450 4450

(tartrate compound)

04

0.6

4.4

, 2532)

/

04

0.004 0.004

18.66 18.67

(Zoecklein et

0.6
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4.4 0.6
(0.503) 0.4 (0.532) (p<0.05)
(pH)

(Harbome, 1967;

Ikan, 1976) , 0.6 Hue Hue
absorbance 420 520 (Hue = AOARY
spectrophotometer (RP)
(RY) (Zoecklein et al., 1995)
(°Brix)
0.6
(17.80 °Brix) , 0.4
(16.98 Brix) (p<0.05) 4.4
0.6
0.6 ( )
0.60 , 0.4 0.41 4.4
(p<0.05) pH
polygalcturonase 0.59 0.63 PGu/ml ,
(p>0.05)
Aspergillus niger commercial grade PE, PG pectinlyase (PL)
PE
(Amerine et al.,, 1972; Zoecklein et al., 1995) (2519)
' A. niger
2
3 110, 130 150 /
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3.
31
( ) pH vinometer
(2539)
vinometer gas chromatography
(GC) vinometer GC
(Vine,1991)
4.1-4.4 TSS
TSS 9-11 °Brix
7.0-8.5
TSS (Reed an Nagodawithana,
1991; Amerine et al,1972) TSS
5.2-6.0 °Brix ( 4.1 1)
hand refxactometer
(Amerine  and
Ough,1974 ; Zoecklein etal., 1995 )
10.45-10.85 ( 4.2 2)

Embden-Meyerhof'-Pamas pathway

T *
oT: 570 - J O — A 2CHOH +2CO, + energy
1 2 2
51.10 48.90 12.38
Amerine Singleton (1972) Rankine (1989)

48 (
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10.45-10.85 47.50-48.18
180 /

(Kunkee and Amerine, 1970) Henick-Kling (1996)

95 1

4 (other metabolites)

( )
0.64-0.90 ( 4.3 .3)
0.62-0.87 pH
pH 3.02-3.29 ( 4.4 4) pH
pH 3.22-3.51
( Kunkee and Amerine,1970; Fleet, 1992)
Kreb’s cycle a -

ketoglutaric acid (Amerine and Singleton, 1972; Rankine,1989)

pH !
(Berry and Watson, 1987)
2 pH
Cabaroglu et al. (1997)
ash alkalinity
Van Balen (1984)
pH
pH (Berry and Watson, 1987) pH
(pH
3.22-3.51) buffer capacity (Amerine étal., 1979)



3.2 ]

321
5+2
12 4.5
( ) ( 0) 0.4 0.6
2.40 0.41 /
( 0-3)
(150-240 / )
(74.15-83.63 / ) 1
PE
( 4.5
5) PE
!
3-12 ( 4.5 )
pectolytic hemicellulytic activities

middle lamella (Pilnik and Rombouts, 1979;
Baumann, 1981) Brown Ough (1982) (protopectin)
PE PG low

rnethoxy pectin high methoxy pectin

high methoxy pectin Montedoro Angelini (1973)
1 non-enzyme (autocatalytic) hydrolysis residual water-soluble pectins

1215 (45 . 5)



112

3.2.2 !
(p<0.05) 4.6 (
.6) 0.4 (265.38
) 0.6 (257.94 I )
PE
/. niger Kertesz (1951)
pH 4.0-5.5 activities
0.4 pH 3.83 pH
pH 3.90-4.05 PE
PE T
(280.21 /) (243.11
[ ) 46 ( =
(Baumann,  1981)
PE PG low methoxy pectin high
methoxy pectin (Brown and Ough, 1982) PE
Endo (1961)
(activity)
130 / 290.90 /
(p<0.05) 4.6 ( .6)
PE
Brown Ough (1981)
PE
150 / ;
237.36 / (2519)

A.niger !

0.6 /
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0.8-1.0 /
pH (Tuttobello and Mill, 1961)
5+2 12
261.66 / , 129.59
/ (p<0.05) 46 ( .6)
PE
. non-enzyme  hydrolysis residual water-soluble
pectins " (Montedoro and Angelini, 1973)
3.2.3
0.4
150 / 347.47 /
(p<0.05) 4.7 ( .?) pH
PE ( activity pH 4.0-5.5)
PE
" 0.6
150 /
122.02 / '
activity
pH (Tuttobello and Mill, 1961) 5+2
122.02-347.47
/ ( 232.80 / 3

350 /

(2530)



164,212,252,301,384,142,170 136 / .3

" 10
(Reynolds and Prasad, 1982) 750
232.80 / 30
10-20
3.3
by- product
(body)
(re-fermentation)
(Amerine et al., 1979; , 2542)

(PET) 542

( , 2535; Amerine et al.. 1979)

114
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3.3.1 (Hue)

4849 ( .- .9

condensation

(Nagel and Wulf, 1979)

(Amerine et al.,, 1979)

(Lao et al, 1996)

5+2 -
Scudamore-Smith et al. (1990)
polymerization
( 3-15) 4.8 ( .8)
Rommel, Healtherbell Wroktad (1990) cyanidin 3-glucoside
couple oxidation
( 1
) copolymerization
condensed form
condensation (Pascal, Paul and Yves,
1983) 4.9( .9)
4.10 ( .10) (Hue)
( 0-3) Hue -

(Zoecklein et al., 1995)
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Hue absorbance 420
(Amerine et al., 1979; Zoecklein et al., 1995) Hue
I -
tannin anthocyanate complex Hue
(Zoecklein et al., 1995) Jackson et al. (1978)
(anthocyanin equilibria)
polymeric pigment pH
polymeric pigment pH polymerization
polymeric pigment
! Hue
I
(p<0.05) ", (Hue)
(p>0.05) 4.23-4.25 ( .23)
0.6 (628.30 I )
(134.82 /) 0.4
! y
(Amerine et al, 1972) !
Sims Morris (1985) polymerization
( red carbonium ion form colored
anthocyanin (Van Buren, Hrazdina and Robinson, 1974; Zoecklein et
al., 1995) optical density 520 Hue
!
(p<0.05) , (Hue) (p>0.05)
4.23-425 ( .23)
! (635.05 /) (134.70 )
commercial
grade (Kertesz, 1951; Zoecklein et al., 1995)

(Bayanove étal., 1992) !

(Cruess et al., 1955) Godfrey West (1996)



commercial pectinase enzyme A. niger I
second activities
second activities
(p<0.05)
4.23-4.25 (
(639.28

I)
Huang (1955)

decolorizing activity
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1 PE, PG PL
cell lamella
vacuoles
(Hue)
.23) 150 /
I ) (137.49
Hue
A. piger anthocyanin-

(3-glucosidases

spontaneous transformation aglycone
colorless derivatives pseudobase forms 2-carbinol, tautomer, ketone chalcone
pseudobase forms
(625.59 / ) (134.27 / ) Hue (0.63)
(p<0.05) 4.23-4.25 ( .23)

polymerization, precipitation
degradation

(Amerine and Ougk, 1974)

(Rommel et al,

1990) , (absorbance
520 ) (Pascal et al., 1983) Hue

(Zoecklein et al., 1995)

2 (p<0.05) (Hue)
(p>0.5) 4.38-4.40 ( .28)
04 150 / "o (710.32 I )
(141.57 I ) (p<0.05)
(p>0.05)
0.6 150 / (140.69 /) Hue

0.545-0.696
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(RP) ! 24
Hue 12 Hue 0.547-
0.699 Hue angle (arctan(b/a)) Minolta
Hue angle 28.69-34.96 .6
3.3.2 ’
( )
411 ( 11)
( 0) 0.004 0.019-
0.03
3-15
0.024-
0.035
, 0.03 (Amerine étal., 1979; Rankine,
1989) US Federal ! , 0.14 (Magalith,
1981)
(p>0.05) 4.26 ( . 24)
bayanus
25+2 , 5+2 Rankine (1955)
25 -
( 0.032) (
0.028) (p<0.05)
(Bayanove et al., 1992) Zoecklein et al. (1995)

coupled oxidation

peroxide oxidize !
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(o)
I =
|
oy T H20;
OH O
Step |
HZ2 + C250H —  CHBHO +2H 2
Step |l
coupled oxidation diliydroxy phenol quinone hydrogen
peroxide
(Zoecklein étal., 1995)
(p>0.05) 441 ( 29)
! 0.025-0.035 ) Federal
0.140 (Amerine and Ough, 1974; Magalith, 1981)
333
4.12 ( .12)
04 0.6 12.39 12.37 /
3 17.49-21.02 /
metabolism
degradation
enzymatic reduction (Rapp and Versini, 1991) 1
( 15)
170-190 / couple oxidation
orthohydroxyphenol caffeic acid, 4-methylcatechol (Ough and Amerine, 1958; Wildenradt and
Singleton, 1974) Etievant (1991) /

10



pH

)

pH

(176.49

.24) Nykanen (1986)

biosynthesis

vacuole
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10.40-10.80
(p<0.05) 4.27 ( 24)
0.4 (180.83 /
0.6 (177.96 /)

chemical oxidation

(182.30 /)

) (p<0.05) 4.27 (

commercial grade

(Cniess et al., 1955)
Baeyer-type complexes
ilavan-3-ol catechins procyanidil

(Bakker and Timberlake, 1986)

Anthpicyanins + Flav? 3-0is

T
+

Aldehyde
-

Aldehyde-bridge polymers (Bakker and Timberlake, 1986)

Ribereau-Gayon, Pontallier and Glories (1983)



pH

chemical oxidation
and Nagodawithana, 1991)

couple oxidation

(Zoecklein et al., 1995)
(179.70 179.88
(p<0.05) 4.27 ( .24)
(179.39 / )
(p<0.05) 4.27 (
/
couple oxidation
1995)
170.81-189.32 /
couple oxidation
334
0.4 0.6 (

413 (

Etievant (1991)
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ash alkalinity

(Cabaroglu et al, 1997) pH

( cherpfenning and Semmler, 1973; Reed

130 150 /

(19.66 /)

24)

13)

10 (Etievant, 1991)

(Zoecklein et al.,

(p>0.15) 4.42 ( 29)

) 0.87 1.05 /

21.23-43.47 - /

secondary metabolism

Rapp (1988)

acetate, higher
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acetate, higher
alcohol long-chain fatty acid ( 3-15)
esterification
Ester + HD * acid + alcohol
Etievant (1991) pH
pH
4.18
1
(p<0.05) 4.28 ( .24)
0.6 (80.61 [ )
0.4 (78.04 I )
esterification (Maarse and Visscher, 1989)
(85.70 I )
(p<0.05)
suspended solid
adsorb higher alcohol
(Crowell and Guymon, 1963; Ribereau-Gayon, Lafon-Lafourcads
and Bertrand, 1975; Liu,Gallander and Wilker, 1987) Williams, Ough
Berg (1978) fusel oil higher alcohol
(Etievant, 1991)
150 / (82.47 /)
(p<0.05) 4.28 ( .24)
79.32 /
(p<0.05) esterification

(Maarse and Visscher, 1989)
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(p<0.05) 443 (
.29)
0.6 130 /
(105.04 /)
5+2 12
3.35
4.14 ( .14)
( 0-3)
10.45-10.85
10.40-10.80
(Kunkee and Amerine, 1970)
couple oxidation (Vine, 1991)
, (p>0.05) 4.29 ( .25)
. 4.44 (
.30)
3.3.6
( )
18.66 18.67 4.15 ( .15) ( 0-3)
0.43-0.56
( 3-15)

(Zoecklein et al., 1995)
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(p>0.05) 430 ( .25)
(Zoecklein et al., 1995)
4.45 ( .30) 0.300-0.337
A. bayanus
3.3.7 (TSS)
(total soluble solid, °Brix)
( 0-3) TSS TSS
4.16 ( .16) (
4.17) ( 4.9) TSS TSS
(Zoecklein et al., 1995)
TSS
(p<0.05) 0.6 TSS (5.56 °Brix)
0.4 (p<0.05) 431 (
.25 ISS
TSS
TSS
(p>0.05) 431 ( .25) TSS
Liu et
al. (1987) TSS
1 TSS
' TSS (p>0.05)
4.46 ( .30) TSS 5.10-5.60 °Brix
TSS
hand
refractometer (Arnerine and Ough,

1974 ; Zoecklein etal .. 1995)
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3.38 (titratable acidity)
( 0-3) ( )
! 0.6 417
( .17)

(Rankine, 1989)

0.62-0.87 ( 3-15)
esterification (Maarse and Visscher, 1989) malo-lactic
fermentation reduction titratable acidity
(Rankine, 1989)
0.6
(p<0.05) 4.32 ( .26)
0.6 ( 0.81) 0.4
0.63
(p>0.05)

Liu et al. (1987)

, titratable acidity

(p>0.05) 4.47 ( 31)

0.61-0.82
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3.3.9 pH

( 0-3) pH
0.6 4.18 (
.18)
(Kunkee and Amerine, 1970) pH pH 3.30-3.50
pH malo-lactic fermentation
reduction titratable acidity (Rankine, 1989)
pH
pH
0.6 pH (pH 3.88) 0.4 (pH
4.00) (p<0.05) 4.33 ( .26)
pH pH
(p<0.05) malo-lactic fermentation (Rankine, 1989)
pH
(p>0.05) 4.33 ( .26) pH
Liu etal. (1987) pH
pH
pH (p>0.05) 4.48 ( .31)
buffer capacity Amerine etal. (1979) pH 3.0-4.0
pH
3.3.10 (%Transmittance)
Transmittance '
44.50 Transmittance
( 0-3)

4.19 ( .19)
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(Kertesz, 1930; Cruess et al., 1955) ( 3-15)
!
Transmittance 63-75
( , 2535)
Transmittance (p<0.05) 4.34
( .26) 0.6 % Transmittance
( 67.83) 0.4 ( 67.04) Kirk
Othmer (1965)
1 ' (highly hydrophilic colloid)
1
pH , 4 Endo (1961)
pH
% Transmittance
% Transmittance ( 67.88)
, (p<0.05) 4.34 ( .26)
activity
(Endo, 1961) Cruess et al. (1955)
150 / % Transmittance ( 69.70)
(p<0.05) 434 ( .26)
Sims, Johnson Bates (1988)
% Transmittance %
Transmittance ( 67.44) (p<0.05) 4.34

( .26) 7-15
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( , 2535) Lo

(Endo, 1965)

% Transmittance

% Transmittance (p<0.05)
0.6 150 / % Transmittance

75.00) (p<0.05) 4.49 ( .31)

3.3.11 ' 1

350
/ 50 (Rankine, 1989)
1
4.20-4.22 ( .20- .22)
4

(Zoecldem el al., 1995)

(p<0.05) 7
(p>0.05) 4.35-4.37 ( 27)
0.6 (11.00 I
, 0.4 pH

bisulfite addition compounds
(Amerine et al., 1979)

Joslyn Braverman (1954) pH



0.6

4.35-4.37 (

27)

100.22 /

10.07-11.35

3.4-3.6

350

.39-2516

, 2539)

129

(111.09 /)

0.4(110.57 I ) (p<0.05)
1
(p<0.05)
(p>0.05)
) (10.99 I )
.27)
(100.36 )
(p>0.05) 4.35-4.37 (
4.50-4.52 ( .32)
10.07-11.35 / ' 100.00-
110.27-111.65 /
12
Zoecklem et al. (1995) pH
10-20 /
1 110.27-111.65 / ]
(WHO)
/ (Patrick et al., 1993)
]
450 (
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4,
(p>0.05)
4.5
(Hue)
0.4 (2.04 ) 0.6
(p<0.05) 45 Zoeckleinetal. (1995)
procyanidins
(astringent) (bitter) (Arnold and Noble, 1978)
4.5 0.4
(13.92 ) 0.6 ( 13.53
) (p<0.05)
J (p<0.05) 45 2 '
, Hue
24 (2.19 ) 12
(p<0.05) 45 .
(dark red)
(Zoecklein et al., 1995; 1, 2541) I
24
(1.28 )

12 ( 4.5)
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polymerization  esterification oxidation

pH
(  2541)
(0>0.05) 45
(p>0.05) 4.7 2.13-2.43
3
3.90-4.50
6
3.88-4.23 6
dry red wine
0.300-0.337
1.82-2.15 3
10
1.05-1.39 2

12.86-14.59 20
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