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Va=

\b=

N =nomlity

DF = dilution factor
CF=conversion factor
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blark

(oluretrc flask) 100

4

CONCRNSer ( conokser
o clistillating flask
N 20 dlistillating flask
100 (
)
i

(Va-VD) XN X14/1000 XD: XlOO

sanple veight (g)
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(AOAC, 1995)
1. Water beth
2, (hotair oven)
2. Soxhlet Apparatis
N (cesiocator)
(petroleum etrer)

tirte (Cefatec ot ool
.. thimble (extraction unit)

oxlet flask — (

68
(%) = () X100
()
(AOAG, 1565)

1 (muffle fumece)
2. Oruclble
2. hotplate
" : cruolble

hotplate ,

2. ' 500-550 4

148
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¢ ) X100

« )

5 (A.O0.A.C, 1995)

1 hotplate

2. water bath

3.

4, (muffle furnace)

5.

1 125

2. 125

3 95

1 3-5 1 , 600

1.25 200 hot plate

( ) 30

2. Whatman No. 4

, ( pH paper)

3. 1.25

200 hot plate (
) 30

4, Whatman No. 4
( pH paper)

5 95 15

6. 100-105 6
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7. crucible ( ,

500-550 4
1
(%) = ( )- () X100
C )
( ) (A.O.A.C., 1995)
1 water bath
2. hot air oven
1 01 M
2. (CaCl? 01M
3. (NaOH) 01N
4 95
1 50 600
12 blender 2
2. Whatman No.4
1 1
3 Whatman No.4
300 01 N NaOH
water bath 1
4. 1M 200 5
1M CacCl2 50 1
S. Whatman No.4
4-5 25
200 5

6. Whatman No.4 ,
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95 20
1-2 25
7. 105+2
( ) =
(%) = 100 - [ (%) + (%) +
( 1)+ (%) 1
? ! Shaffer Somogyi method
(A.0.A.C.,1995)
1 hot plate
2. vortex mixer
1 anhydrous Na2C 03 (sodium carbonate)
2. KNa tartrate.4H2) (potassium sodium tartrate)
3. CuZ045H2 (copper sulfate)
4. KI (potassium iodide)
5. K10 3(potassium iodate)
6. K2 4(patassium oxalate)
7. NazS2 35HD (sodium thiosulfate) 0.005 N
8. soluble starch 0.5
9. H,S04(sulfuric acid) 2N
10. Glucose

11. NaHCOj (sodium bicarbonate)

X 100

(%) +
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1 Shaffer-Somogyi carbonate 50 reagents

anhydrous NaZC 03 25 25 KNa tartrate.4H2 (Rochelle
salt) 500 2 Cu2S045HD  (
100 cu2 045H4) 1) 75
Cuzs04 NaHCOj 20
Kl 5 1
01 N K10j ( 3.567 03 1
) 250 Whatman No. 4

2. iodide-oxalate solution
Kl 2.5 K222 425
100 ( 1 )

3. thiosulfate standard solution

0.005 N Na2 D 35HD standard stock
Naz 2 35HD 01N ( Na2 20 35H,0 25 1

5 )

standardization sodium thiosulfate

KZr 7 0.007-0.015 Kl 2

8 HCL 1IN 20
10 0.005 N Na2 20 35HD
(starch solution)
normality Na2 D3 = ( ) _KZr,07 X 1000

Nax D 3 X 49.032
4, starch indicator

soluble starch 0.5 100



glucose

Na2 <3

0.5-2.5 ) 25 X200
Shaffer 5
15
iodide-oxalate 2
2N H2S04 3
5 ( 2

0.005 N Naxd3

Na2 D3

2y, m curve

153

blank

blank



. 1 Shaffer-Somogyi dextrose (glucose)-thiosulfate equivalent

ml

0.005 N

Nazsa) 3

14

16

17

20

21

22

0.378

0.488

0.598

0.707

0.817

0.927

1.037

1.147

1.257

1.367

1.477

1.587

1.697

1.806

1.916

2.026

2.136

2.246

2.356

2.466

mg. glucose =
01 0.2
0.389  0.400
0499 0.510
0.608 0.619
0.718 0.729
0.828  0.839
0.938 0.949
1.048  1.059
1158  1.169
1.268 1.279
1378  1.389
1.488 1.499
1598  1.609
1.707 1718
1.817 1.828
1927 1.938
2.037 2.048
2.147 2.158
2.257 2.268
2367 2.378
2477 2.488

(0.1099) (ml. 0.005 N Na2 D 3 + 0.048

Tenths ml. 0.005 N Na2 203

0.3

0.4

0.5

0.6

mg. dextrose in 5 ml of solution

0411

0.521

0.630

0.740

0.850

0.960

1.070

1.080

1.290

1.400

1.510

1.620

1.729

1.839

1.949

2.059

2.169

2.279

2.389

2.499

0.422

0.532

0.641

0.751

0.861

0.971

1.081

1191

1.301

1411

0.521

0.631

1.740

1.850

1.960

2.070

2.180

2.2 90

2.400

2,510

0.432

0.543

0.652

0.762

0.872

0.982

1.092

1.202

1.312

1.422

1.532

1.642

1751

1.861

1971

2.081

2191

2.301

2411

2521

0.444

0.554

0.663

0.773

0.883

0.993

1.103

1.213

1.323

0.433

1.543

1.653

1.762

1.872

1.982

2.092

2.202

2.312

2422

2.532

0.7

0.455

0.565

0.674

0.784

0.894

1.004

1114

1.224

1.334

1.444

1.554

1.664

1.773

1.883

1.993

2.013

2.213

2.323

2.433

2543

154

0.8

0.466

0.576

0.685

0.795

0.905

1.015

1.125

1.235

1.345

1.455

1.565

1.675

1.784

1.894

2.004

2.114

2.224

2.334

2.444

2.554

0.9

0.477

0.587

0.696

0.806

0.916

1.026

1.136

1.246

1.356

1.466

1.576

1.686

1.795

1.905

2.015

2.125

2.235

2.345

2.455

2.565



ml. thiosulfate

¥1

Vb

¥2
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Y = 25.60+0.317X
L 2
40 +
35 +
30
25 { : ‘ t {
mg. glucose
0 10 20 30 40 50 60
.1 Na2sd 3
( ) (A.O.A.C.- 1995)
NaOH 01N
phenolphthalein indicator
1 125 5
phenolphthalein 2-3 0.1 N NaOH
( blank )
(titratable acidity) = (V,-Vb) (N) (64) (100)
1000 V,

= NaOH ( )

= NaOH blank

= ( )

= normality NaOH



.9 )
(Zoecklein étal., 1995)
spectrophotometer
1 Folin-Ciocalteu reagent
2. sodium carbonate : 20 Na2C03 100
3. (gallic acid) : 0.5000
100 ( )
1 calibration curve : 0,13 4
volumetric flask 100 0, 50, 100
/
2. 1 volumetric flask 60
Folin-Ciocalteu reagent 5 5
1 sodium carbonate 20
2. , 24 2 absorbance
blank
3. standard curve ( .2)
4. 110
1 2.-4.
.2 (Amerine and Ough, 1974)
Type Total phenolic (mg/L)
range average
white table wine 40-1300 360
red table wine 190-3800 2000
white dessert wine 100-1100 350
red dessert 400-3300 900

250

100

765



. 10

Ab. 765 nm.

0.3

157

0.25
0.2
0.15
0.1 +
0.05 +
0 . % I
mg. gallic acid/L
0 50 100 150 200
absorbance
Fuleki and Francis, 1968; Somers and Evans, 1977)
spectrophotometer
1 pH 1.0 buffer : KC1 0.2 N 125
HC1 02N 385 pH 1.0
1
2. pH 4.5 buffer : sodium acetate 1M 400
HC1 1IN 240 pH 4.5
1
1 pH 1.0 buffer 1:10
2. pH 4.5 buffer 1:10
3. , 2
4, absorbance spectrophotometer 515 700
blank

250
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= (ATA2 xMW xDFx 1000
el

cyanidm 3-glucoside :

e = 29600
MW = 445
1 pathlength = 1.0
DF Dilution factor
A, = absorbance 515 nm- 700 1 pH 1.0 buffer
A2 = absorbance 515 nm - 700 nm pH 4.5 buffer
L1 pectinesterase (PE) (Kertesz. 1951; Rouse and Atkins, 1955)
galacturonic acid PE H+
NaOH
pectin-COO-CH3+ HD > pcctm-COO + H++ CHOH
1 : (citrus pectin) 1
Nacl 15 M pH NaOH HC1  pH 4.0
2. NaOH 0.02N
3. methyl red
?

1 25 250

2. 1 methyl red 2-3

3 30 30

4. 0.02 N NaOH pH

7.0 0.02 N NaOH PE
PE activity = ml. 0.02 N NaOH X normality NaOH X 31
ml.
PMU/mI| = methoxyl group PE 1

30 30



.12 polygalacturonase (PG)

(Jansen and MacDonnell, 1945; Kertesz, 1951

159

1 polygalacturonic acid 05 pH 4.0
2. NazZz 03 1M
3. iodine 01N
4, H2S04 2M
5. NaZz2D 3 0.05 N
6. galacturonic acid 0.005 standard curve
( 25 )
1 polygalacturonic acid 99 250
1
2 1 5 Na2C03
M 0.9 iodine 5
20
3. H2S504 2N 2 iodine
( Na2 203 0.05 N
standard curve galacturonic acid .3
standard curve : galacturonic acid 0, 0.1, 0.2, 0.3, 0.4 0.5
polygalacturonic acid 100, 99.9, 99.8, 99.7, 99.6 99.5
2.-3. galacturonic standard curve .3
PGu/ml : milliequivalent reducing group (power) galacturonic acid

1 /
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Y = 197.143X-0 081,

2 3
=
n =
(o) £
£
0
mg. galacturonic acid
-]_ A 0.005 0.015 0,025
] Na2 <3

« 4 a '3 P 3 § ' o
reducing power ‘ﬁmﬂfuumn galacturonic acid ﬁmmnfﬁ'ufﬁ'ummu

.13 gas chromatography (GC)

(Lee, Acree and Butts, 1975)

1 10
2. 1
50, 100, 150, 200, 250, 300,
350 400 ppm. methyl alcohol standard curve

methyl alcohol

column : Prorapak Q
column temperature 1 150
injection temperature : 200
detection temperature : 150

carrier gas : hydrogen (How rate 40 ml./min.)



15000 T

peak

T

10000 -

5000 4+

Y= 50.09428571X+2.047619048

L i | 1 ’ )
L4

ppm. methyl alcohol

(peak)

Ethyl alcohol

3.817 Methyl alcohol

0.01 0.089

1 gas chromatography
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i . . 2529

) C 1 )
62-350 164
76-262 212
140-446 252
210-392 301
383-385 384
129-156 142
73-199 136
169-171 170
(2530)
.14 ( ) (A.O.A.C., 1995; Zoecklein et al, 1995)

Cash volatile acid still Markham still

1 H2D 2 0.3

2. NaOH 0.01 N

1 2 10

2. 250 50 2-3

neutralize 0.01 N NaOH
3. 10 50 H,02
0.3 1
4, ( ) distillate
100 250

5. distillate 0.01 N NaOH

6. blank 10

7. ( )

(/100 ) = (VrV2(N NaOH) (0.06) (100)

ml. wine
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V1 = 0.01 N NaOH

V, = 0.01 N NaOH blank

N = normality NaOH

ml. =

15 (A.O.A.C., 1995; Zoecklein et al, 1995)
1 sodium borate : boric acid 100 sodium hydroxide 170
1

2. starch indicator 0.2

3. iodine 01N

4. iodine 0.02 N

5. solution A: 15 potassium metabisulfite (K2S20 5 conc. HCI 70

1

6. solution B: trisodium phosphate (Na30412H2) 200 disodium
ethylenediamine tetraacetic acid (EDTA) 4.0 1

7. solution C: cone. HCI 250 - (3N)

8. solution D: boric acid 100 NaOH 170 1

1 50 500 sodium
borate 50 antibumping beads

2. 300 A B 10 250

distillate tube
3. ditillate 50 15
4. C 10 starch solution 10
0.1 N iodine bisulfite

5. D 10 bisulfite

0.02 N iodine

6.



= (¥ 1) (NX22X1000)
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V2
vV = 0.02 N iodine 2( )
v, = ( )
N = normality iodine 2( )
4 (table wine) (Amerine and Ough,1974)
country number of samples concentration (g./L)
range average
.S.A., California 4 32-91 69.3
Germany 4 33-79 58.2
France 40 14-71 24.6
general 764 3-494 54.4
.16 ( ) (A.O.A.C.,1995)
reflux
1 NaOH 01N
2. H,S04 01N
1 200 35 antibumping
beads 3-5 distillate 200
2. distillate NaOH ( 35-40 )
reflux 2
3. NaOH 01 N HZS04
./100 )= 1 0.1 N NaOH = 0.0088 ethyl acetate/100



a7

ar .

b* :

spectrophotometer
conc. HCI
1
2. absorbance
3. (Hue)
Hue —A40A 5D
5 Hue
520 420
treatment
a*
0.4-M-1 10 63.45+0.03
0.4-M-130 63.10+0.01
0.4-M-150 54.59+0.02
0.4-W-I 10 62.56+0.05
0.4-W-130 63.23+0.10
0.4- -150 62.99+0.02
0.6-M-1 10 58.82+0.01
0.6-M-130 64.42+0.03
0.6-M-150 64.24+0.05
0.6-W-110 63.92+0.11
0.6-W-130 56.72+0.10
0.6-W-150 63.65+0.04
(redness)
(yellowness)

(Hue) (Zoecklein et al., 1995)
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pH Y cone. HCI pH 3.5
spectrophotometer 520 420
6 spectrophotometer
Minolta
Hunter spectrophotometer

b* Hue angle (arctan(b*/a*)) Hue (AZOARY
43.15+0.01 34.22+0.02 0.604+0.01
43.22+0.03 34.41+0.02 0.678+0.02
29.88+0.05 28.69+0.03 0.686+0.01
42.60+0.11 34.25+0.07 0.662+0.01
44.21+0.10 34.96+0.10 0.696+0.01
41.37+0.03 33.29+0.03 0.679+0.01
32.88+0.01 29.20+0.01 0.547+0.02
44.65+0.01 34.73+0.02 0.596+0.01
44.17+0.02 34.51+0.02 0.586+0.01
35.15+0.03 28.81+0.08 0.575+0.01
30.99+0.11 28.65+0.10 0.603+0.01
39.78+0.01 . 32.01+0.03 0.693+0.00



.18 (clarity) (Endo, 1965)

1.spectrophotometer

2.centrifuge

166

1 centrifuge 3,500 ( 9,600x Q) 25
2. supernatant centrifuge 1 % transmittance 660
spectrophotometer ! reference liquid
.19 aspiration ( Patrick et al.,1993)
glass distillation unit ( .6)
1. HD 2 ) 0.3
2. mixed indicator : 0.1 methyl red methylene blue 0.5
100 50
3. NaOH 0.01 N
4. H3P 04 25 / . H3P04
85 (conc. HP 04 ( )
( free sulfur dioxide)
1 (flowrate) 1 /
2. (bubler .6)
H,02 0.3 10 0.01
N NaOH
30 NaOH
3. H3P04 10 round bottom flask
.6
4, 20
15

aspirator (vacuum) 1 /
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0.01 N NaOH

( NaOH

( ./ )= ml. NaOH XN NaOH X 32 X 1000

20 ml. (sample size)

ml. NaOH = NaOH 2( )

N NaOH = normality NaOH

(bound sulfur dioxide)

1 5 aspirator
2. (vacuum)
3. 15
4.
0.1 N NaOH
5.
1 : ( ./ )= ml. NaOH XN NaOH X 32 X 1000
20 ml. (sample size)
ml. NaOH = NaOH 3¢ )

N NaOH = normality NaOH

1 ' (total sulfur dioxide)



cool water
condenser

.6 aspirator

— round bottom flask

168



WINE EVALUATION CHART

Name PIACE ..o Date
Order Wine Appearance Aroma/Bouquet Taste Aftertaste Overall Total
Code (3 scores) (6 scores) (6 scores) (3 scores) (2 scores) (20 scores)

Comments
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Appearance ( - )
( )
lull-bodied Rose old wine
(Transparent) young wine old wine

3 = excellent =

2 = good =

1 = poor = colloid

0 = objectionable = !
Aroma and bouquet ( - )

2 bouquet
“nose”

6 = extraordinary=

5 = excellent =

4 = good =

3 = fair =

2 = poor = ,

1 = unacceptable = )
0 = objectionable = '

Taste ( - )

10-15
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extraordinary

5 = excellent =
4 = good =
3 = fair =
2 = poor =

1 = unacceptable =

0 = objectionable =
Aftertaste ( )
2-3
10-15
3 = excellent =
10
2 = good =
10
1 = poor =
0 = objectionable =
Overall Impression ( )
2 = excellent =
1 = good =
0 = poor =
18-20 = . )
15-17 = ,
12-14 = , 1-2
9-11 = 2



%
acidity

04

0.6

must :

YW :

must

YW

must

YW

110

130

150

110

130

150

110

130

150

110

130

150

0 day
16.95+0.07
16.95+0.07
16.95+0.07
16.95+0.07
16.95+0.07
16.95+0.07

17.8+0.00
17.8+0.00
17.8+0.00
17.8+0.00
17.8+0.00

17.8+0.00

(total soluble solid)

total soluble solid (°Brix)

7 day
9.40+0.57
9.40+0.57
9.4010.57
9.3010.71
9.5010.14
10.0510.35
11.8010.28
9.9010.14
11.10+0.71
10.1510.49
10.30+0.42

10.0510.35

14 day
5.60+0.28
5.60+0.28
5.6010.14
5.5510.28
5.6510.71
5.7010.57
6.05+0.42
6.1010.14
6.2010.71
6.10+0.57
5.9010.85

6.00+0.71

21 day
5.40+0.28
5.4510.07
5.5010.14
5.40+0.00
5.4010.00
5.35+0.07
5.80+0.28
5.85+0.35
5.80+0.28
5.7010.42
5.75+0.49

5.70+0.42
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%

acidity
0.4 must
YW
0.6 must
YW
.3
%
acidity
0.4 must
YW
0.6 must
YW

must :

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

0 day
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00+0.00
0.00£0.00
0.00+0.00
0.00+0.00

0.00+0.00

0 day
0.406+0.01
0.406+0.01
0.406+0.01
0.406+0.01
0.406+0.01
0.406+0.01
0.600+0.01
0.600+0.01
0.600+0.01
0.600+0.01

0.600+0.01

0.600+0.01

7 day
9.00+0.00
8.75+0.35
8.75+0.35
8.75+0.35
8.75+0.35
8.75+0.35
8.50+0.00
7.75+0.35
8.00£0.00
8.10+0.14
7.50+0.71

8.00+0.00

7 day
0.668+0.12
0.657+0.15
0.670+0.20
0.638+0.12
0.672+0.17
0.717+0.15
0.86810.19
0.866+0.19
0.898+0.29
0.883+0.21
0.868+0.19

0.849+0.17

YW

(% by volume)

14 day
10.3+0.99
10.30+0281
9.80+0.28
9.75+0.35
10.20+0.71
9.50+0.00
10.25+0.35
10.25+0.35
10.35+0.35
10.35+0.21
9.50+0.71

10.05+064

%

14 day
0.665+0.11
0.655+0.05
0.645+0.08
0.690+0.00
0.65510.09
0.65510.04
0.84510.12
0.8810.07
0.89510151
0.84010.07

0.86510051

0.84010.07

21 day
10.55+0.07
10.6010.00
10.45+0.21
10.4510.21
10.50+0.14
10.65+0.21
10.6510.49
10.6810.53
10.75+0.49
10.50+0.42
10.50+0.42

10.85+0.64

)

21 day
0.631+0.08
0.63110.08
0.62410.14
0.63110.08
0.66310.04
0.69910.01
0.79910.14
0.86610.15
0.87110.15
0.846+0.12

0.84610.12

0.82410.18
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%

acidity

04

0.6

%

acidity

0.4

0.6

must :

must

YwW

must

Yw

must

YW

must

YW

110

130

150

130

150

110

130

150

110

130

150

pH

110

130

150

110

130

150

110

130

150

110

130

150

0 week
0.40+£0.08
0.40+£0.09
0.40+£0.09
0.40+0.66
0.40+0.85
0.40+0.09
2.04+0.06
2.04+0.06
2.04+0.06
2.04+0.06
2.04+0.06

2.04+0.06

pH
0 day 7 day 14 day

3.83+0.13 3.28+0.06 3.39+0.01
3.83+0.13 3.22+0.09 3.36+0.03
3.83+0.13 3.28+0.15 3.43+0.03
3.83+0.13 3.27+0.06 3.38+0.06
3.83+0.13 3.24+0.14 3.36+0.11
3.83+0.13 3.25%0.05 3.35+0.08
3.44+0.01 3.10+0.04 3.24+0.13
3.44+0.01 3.05+0.07 3.10+0.01
3.44+0.01 3.04+0.11 3.15+0.07
3.44+0.01 3.15+0.06 3.31+0.01
3.44+0.01 3.11+0.09 3.24+0.04
3.44+0.01 3.02+0.04 3.13+0.01

(

3 week 6 week 9 week
91.26+0.77 127.90+0.36 173.72+0.32
181.24+0.77 214.00+0.39 243.52+0.70
213.66+0.49 240.04+0.34 330.66+0.65
77.80+0.60 121.31+0.20 211.06+0.01
74.75%+0.68 125.74+0.93 243.09+0.71
76.31+0.64 222.09+0.54 225.49+0.16
144.75+0.70 221.48+0.55 227.24+1.00
219.43+0.88 228.89+0.23 276.75+0.60
234.72+0.92 250.24+0.61 297.23+0.66
79.55+0.38 154.98+1.40 243.97+0.86
83.71+0.34 216.52+0.21 286.85+0.45
77.02+0.66 128.22+0.76 178.72+0.58

YW

A

21 day
3.49+0.63
3.46+0.62
3.51+0.74
3.5+£0.62
3.46+0.69
3.49+0.48
3.33+0.49
3.27+0.61
3.26+0.66
3.40+0.59
3.39+0.56

3.22+0.61

)

12 week
282.55+0.73
320.23+0.17
344.46+0.19
211.46+0.09
245.75+0.66
187.09+1.09
305.27+0.92
367.93+0.64
387.67+0.44
244.90+£0.35
335.73+0.51

188.25+0.56

174

15 week

243.68+0.55
252.32+0.20
341.73+0.09
238.94+0.08
329.02+0.19
186.60+0.05
267.71+0.27
276.77+0.40
299.07+0.29
276.59+0.64
305.47+0.76

122.02+0.72
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(%)
04 265.38+ 147 a
0.6 257.94+ 1.58 b
must 280.21+ 156 a
young wine 243.11+ 141 b
110 256.73+ 2.01 ¢
130 290.90+ 2.46 a
150 237.36+ 2.39 a
young wine 129.59+2.72 b
matured wine 261.66+ 2.67 a

must :
young wine :

matured wine : 12



(%)
04 must
young wine
0.6 must
young wine

must :

young wine :

110
130
150
110
130
150
no
130
150
110
130

150

« 7 )
243.68+2.94 h
252.32+0.58 g
347.47+0.55 a
238.94+0.59 i
329.02+0.36 b
186.60+1.02]
267.7120.28 f
276.77+0.91 e
299.07+0.68 d
276.59+0.92 e
305.47+0.68 c

122.02+1.31 k

(p<0.05)
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%

acid

04

0.6

%

acid

04

0.6

Yw

must

YW

Yw

must

Yw

must :

110

130

110

130

150

130
150
110

130

110

130

150

110

130

150

110

130

130

150

0 week

823.24+0.06

823.24+0.06

823.24+0.06

823.24+0.05

823.24+0.05

823.24+0.05

814.40+0.52

814.40+0.88
814.40+0.01
814.40+0.01
814.40+0.01

814.40+0.01

0 week
183.67+0.57
183.67+0.25
183.67+0.57
183.67+0.57
183.67+0.58
183.67+0.13
183.67+0.31
183.67+0.31
183.67+0.31
183.67+0.31
183.67+0.31

183.67+0.31

3 week
671.17+0.73
750.49+2.60
776.26+3.39
665.52+2.99
698.83+3.03
664.40+3.43
640.37+0.43
661.18+0.36
733,49+0.01
700.49+0.16
720.21+0.47

620.40+0.56

3 week
171.55+0.25
174.06+0.35
181.53+0.53
143.39+0.26
159.36+0.01
156.22+0.18
176.43+0.44
176.96+0.07
179.28+0.18
175.27+0.18
176.46+0.62

179.03+0.89

6 week
621.43+0.96
681.14+2.12
734.70+0.43
622.29+1.59
622.69+0.30
623.43+2.94
623.43+0.39
657.53+0.14
692.50+0.56
694.60+0.24
710.53+0.01

618.42+0.55

6 week

155.22+0.53

157.60+0.16

177.96+0.80

142.45+0.54

157.48+0.53

146.96+0.53

156.73+0.52

169.51+0.53
175.52+0.15
174.89+0.04
175.65+0.36

177.65+0.20

YW

(

9 week
596.51+2.70
648.63+0.61
725.74+2.53
617.20+0.40
617.63+0.24
608.59+2.85
598.96+0.61
643.22+0.01
686.50+0.01
653.48+0.29
667.63+0.44
598.96+0.40

« ./

9 week

143.55+0.35
145.43+0.16
157.67+0.26
137.75+0.80
144.58+0.37
139.63+0.26
146.95+0.53
150.71+0.53
165.56+0.27
173.32+0.45
173.51+0.20

176.45+0.03

N

)

12 week

591.27+3.42
633.52+1.79
723.76+3.79
612.32+1.45
614.52+0.77
598.21+4.79
597.26+0.01
642.74+0.01
680.55+0.01
645.24+0.21
654.52+0.52

594.76+0.01

12 week

140.17+0.17
140.92+0.18
144.57+0.37
134.30+0.36
135.55+0.35
136.29+0.35
130.42+0.53
135.55+0.35
143.01+0.27
168.40+0.38
168.88+0.06

144.45+0.16

15 week

582.49+0.68
631.11+1.85
710.32+3.73
610.95+0.22
611.11+2.19
591.27+4.01
591.27+0.89
631.11+0.01
664.01+0.87
640.79+0.01
651.11+0.16

591.52+0.37

15 week

133.71+0.09

135.66+0.58

141.57+0.37

130.17+0.17

133.55+0.18

134.28+0.35

125.91+0.53

129.67+0.53
141.69+0.53
135.67+0.36
137.30+0.35

132.42+0.17



%

acid

04

0.6

%

acid

0.4

0.6

must

YW

must

YW

must

YW

must

YW

must :

. 10

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

0 week

0.527+0.06

0.527+0.01

0.529+0.01

0.524+0.06

0.524+0.06

0.524+0.06

0.516+0.01

0.518+0.73

0.518+0.01

0.511+0.02

0.511+0.02

0.511+0.02

0 week

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

0.004+0.01

(Hue)

3 week

0.955+0.29

0.941+1.41

0.952+1.16

0.816+0.04

0.764+0.02

0.763+1.38

0.857+0.36

0.902+0.01

0.913+0.56

0.922+0.45

0.906+0.18

0.933+0.45

3 week

0.023+0.02

0.027+0.03

0.030+0.03

0.025+0.03

0.021+0.02

0.024+0.02

0.026+0.03

0.027+0.03

0.029+0.03

0.019+0.02

0.027+0.03

0.027+0.03

6 week
0.943+0.21
0.936+1.10
0.943+0.61
0.828+0.45
0.832+0.76
0.832+0.92
0.831+1-34
0.863+1.07
0.893+0.37
0.904+0.16
0.912+0.31

0.924+0.98

(

6 week
0.023+0.02
0.026+0.03
0.028+0.03
0.027+0.03
0.028+0.03
0.024+0.02
0.028+0.03
0.022+0.03
0.031+0.03
0.025+0.03
0.029+0.03
0.028+0.03

YW

(Hue)

9 week
0.797+0.67
0.743+0.28
0.748+0.17
0.733+1.08
0.693+2.31
0.731+0.60
0.719+0.33
0.745+0.09
0.738+0.98
0.763+0.20
0.762+0.77

0.781+0.23

)
9 week
0.026+0.03
0.031+0.03
0.032+0.03
0.035+0.04
0.030+0.03
0.025+0.03
0.030+0.03
0.031+0.03
0.030+0.03
0.030+0.03
0.028+0.03

0.028+0.03

12 week

0.730+0.01
0.730+0.68
0.707+0.35
0.692+0.11
0.685+1.12
0.673+0.33
0.667+0.52
0.678+0.66
0.707+0.25
0.693+0.61
0.708+1.83

0.748+0.09

4100 )

12 week

0.028+0.03
0.024+0.02
0.020+0.02
0.020+0.02
0.020+0.02
0.023+0.03
0.020+0.02
0.023+0.02
0.025+0.03
0.020+0.02
0.024+0.03

0.022+0.02
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15 week

0.623+1.06

0.647+0.06

0.639+0.56

0.628+1.59

0.629+0.33

0.64+0.83

0.609+0.74

0.614+0.99

0.696+0.92

0.645+0.77

0.578+0.48

0.662+0.58

15 week

0.031+0.03

0.032+0.03

0.030+0.03

0.027+0.03

0.030+0.03

0.025+0.03

0.035+0.04

0.028+0.03

0.035+0.03

0.027+0.03

0.024+0.03

0.030+0.03



%

acid

04

0.6

%

acid

04

0.6

must

YW

must

YW

must

YW

must

YW

must :

.12

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

0 week

13.61+0.67

13.61+0.67

13.61+0.67

11.11+0.29

11.11+0.04

11.11+0.04

12.87+0.05

12.87+0.05

12.87+0.05

11.87+0.05

11.87+0.05

11.87+0.05

0 week

0.92+0.06

0.87+0.01

0.87+0.06

1.05+0.06

1.05+0.06

1.05+0.05

0.95+0.01

0.95+0.01

0.95+0.27

0.93+0.01

0.93+0.02

0.93+0.02

3 week

19.38+0.41

19.43+0.48

19.11+0.03

19.75+0.48

22.21+0.14

19.96+0.17

17.49+0.60

19.80+0.42

19.26+0.24

21.02+0.39

19.37+0.38

19.16+0.10

3 week

35.38+0.28

27.22+1.41

37.95+0.04

36.07+0.02

36.04+0.02

43.47+1.38

21.23+0.36

26.73+0.25

26.22+0.27

33.32+0.56

34.92+0.45

30.50+0.45

6 week

35.41+0.02
37.95+0.05
32.27+0.27
30.75+0.71
22.94+0.07
34.19+0.17
33.61+0.34
35.50+0.24
25.12+0.40
30.58+0.47
30.09+0.01

30.44+0.27

(

6 week
53.13+0.21
42.90+1.11
40.82+0.45
47.88+0.75
47.66+0.75
46.25+0.91
42.04+1.35
42.24+1.08
38.02+0.27
40.36+0.27
43.21+0.16
43.95+0.98

YW

« J
9 week
60.64+0.28
55.65+0.30
53.86+0.01
51.08+0.56
49.34+0.33
50.13+0.16
48.55+0.54
52.59+0.45
50.16+0.16
44.39+0.07
42.83+0.10

35.34+0.45

) (

9 week
55.76+0.67
45.56+0.28
55.48+1.08
62.20+1.02
63.07+2.31
52.84+0.60
44.72+0.33
50.93+0.09
39.34+0.27
46.32+0.98
44.18+0.20

45.57+0.23

12 week
100.82+0.01
100.82+0.01
94.35+1.47
100.35+0.21
100.37+0.43
100.84+0.11
121.16+0.24
100.37+0.54
100.33+0.61
101.28+0.75
121.06+0.50

140.8R0.38

o)
12 week
57.30+0.01
60.20+0.68
60.83+0.10
63.26+0.60
64.13+1.12
53.40+0.33
48.57+0.53
55.55+0.67
48.69+0.27
49.50+0.25
48.66+0.61

50.53+0.09

179

15 week

178.61i0.36

177.14i0.06

176.45i0.20

181.02i0.68

182.19i0.12

189.32i0.12

177.24i0.19

178.43i0.20

170.81i0.17

177.32i0.26

181.02i0.68

182.94i0.10

15 week

69.77il.06

69.77i0.55

74.51il.59

77.28i0.32

78.17i0.33

98.74i0.83

99.12i0.74

105.04i0.27

95.98il.00

61.09i0.92

61.76i0.77

60.65i0.58



%

acid

04

0.6

%

acid

04

0.6

must

YW

must

YW

must

YW

must

YW

must :

. 14

110

130

150

110

130

150

110

130

150

110

130

150

.15

110

130

150

110

130

150

110

130

150

110

130

150

0 week

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0 week

19.68+0.02

19.68+0.04

19.68+0.05

19.67+0.01

19.67+0.01

19.67+0.02

19.65+0.01

19.65+0.04

19.65+0.02

19.97+0.03

19.97+0.02

19.97+0.01

3 week

10.55+0.07

10.60+0.01

10.45+0.21

10.45+0.21

10.50+0.14

10.65+0.21

10.70+0.56

10.68+0.53

10.75+0.49

10.50+0.42

10.50+0.42

10.85+0.64

3 week

0.416+0.01

0.481+0.02

0.530+0.01

0.454+0.03

0.422+0.01

0.524+0.01

0.427+0.01

0.432+0.01

0.430+0.01

0.466+0.01

0.425+0.03

0.439+0.01

(
6 week
10.55+0.07
10.60+0.01
10.45+0.21
10.45+0.21
10.50+0.14
10.65+0.21
10.70+0.56
10.68+0.53
10.75+0.49
10.50+0.42
10.50+0.42

10.85+0.64

' (

6 week
0.339+0.01
0.401+0.02
0.461+0.06
0.431+0.01
0.411+0.06
0.457+0.05
0.384+0.01
0.362+0.04
0.358+0.04
0.442+0.02
0.343+0.07
0.384+0.38

YW

/100

9 week

10.55+0.07
10.60+0.01
10.45+0.21
10.45+0.21
10.50+0.14
10.65+0.21
10.70+0.56
10.68+0.53
10.75+0.49
10.50+0.42
10.50+0.42

10.85+0.64

) (

9 week
0.331+0.02
0.365+0.02
0.399+0.03
0.372+0.05
0.348+0.01
0.355+0.10
0.374+0.02
0.354+0.02
0.350+0.02
0.377+0.02
0.340+0.03

0.360+0.07

12 week

10.50+0.07

10.55+0.01

10.40+0.21

10.40+0.21

10.45+0.14

10.60+0.21

10.65+0.56

10.60+0.53

10.70+0.49

10.45+0.42

10.45+0.42

10.80+0.64

/100

12 week

0.343+0.01

0.326+0.01

0.355+0.02

0.309+0.01

0.333+0.01

0.321+0.03

0.362+0.01

0.357+0.02

0.357+0.01

0.330+0.01

0.336+0.01

0.309+0.01

)
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15 week

10.50+0.07

10.55+0.01

10.40+0.21

10.40+0.21

10.45+0.14

10.60+0.21

10.65+0.56

10.60+0.53

10.70+0.49

10.45+0.42

10.45+0.42

10.80+0.64

15 week

0.318+0.01

0.320+0.01

0.331+0.01

0.304+0.01

0.304+0.02

0.312+0.01

0.337+0.02

0.327+0.02

0.327+0.01

0.320+0.02

0.302+0.01

0.300+0.01



%

acid

0.4

0.6

%

acid

04

0.6

must

YW

must

YW

must

YW

must

YW

must :

.16

110

130

150

110

130

150

110

130

150

110

130

150

.17

110

130

150

110

130

150

110

130

150

110

130

150

0 week

17.00+0.01

17.00+0.01

17.00+0.01

17.00+0.01

17.00+0.01

17.00+0.01

17.80+0.01

17.80+0.01

17.80+0.01

17.80+0.01

17.80+0.01

17.80+0.01

0 week

0.406+0.01

0.406+0.01

0.406+0.01

0.406+0.01

0.406+0.01

0.406+0.14

0.600+0.01

0.600+0.01

0.600+0.01

0.600+0.01

0.600+0.01

0.600+0.01

3 week

5.40+0.28

5.45+0.07

5.50+0.14

5.40+0.01

5.40+0.14

5.35+0.07

5.80+0.28

5.85+0.35

5.80+0.28

5.70+0.42

5.75+0.50

5.70+0.42

3 week

0.631+0.08

0.631+0.08

0.624+0.14

0.631+0.08

0.663+0.04

0.710+0.01

0.799+0.14

0.799+0.15

0.867+0.15

0.872+0.11

0.847+0.11

0.824+0.18

6 week
5.30+0.14
5.40+0.01
5.40+0.01
5.35+0.07
5.30+0.14
5.30+0.14
5.80+0.28
5.8010.28
5.8010.01
5.6010.28
5.7010.42

5.70+0.42

(

6 week

0.647+0.06
0.67910.02
0.694+0.04
0.647+0.06
0.67910.02
0.758+0.05
0.83110.09
0.83110.15
0.86710.15
0.872+0.11
0.879+0.07
0.87310.11

YW

9 week
5.2510.07
5.4010.01
5.4010.01
5.3510.07
5.3010.14
5.30+0.14
5.70+0.14
5.8010.28
5.8011.2
5.60+0.28
5.70+0.42

5.70+0.42

) (

9 week
0.63910.07
0.600+0.03
0.61510.11
0.635+0.08
0.62010.10
0.690+0.01
0.79510.14
0.795+0.13
0.810+0.17
0.810+0.17
0.860+0.16

0.74010.29

(°Brix)

12 week

5.25+0.07
5.3010.01
5.3010.01
5.2510.07
5.30+0.14
5.3010.14
5.60+0.28
5.7010.42
5.60+0.28
5.55+0.21
5.70+0.42

5.60+0.28

/100

12 week

0.629+0.06
0.680+0.01
0.680+0.08
0.66110.06
0.71010.06
0.730+0.08
0.85010.08
0.850+0.13
0.880+0.11
0.865+0.11
0.81010.08

0.77510.22

181

15 week

5.10+0.14

5.2510.07

5.2010.01

5.2510.07

5.20+0.28

5.2010.28

5.60+0.28

5.60+0.28

5.5510.21

5.5010.14

5.60+0.28

5.5010.14

15 week

0.61010.04

0.66310.01

0.629+0.06

0.68010.08

0.68110.01

0.685+0.02

0.82010.16

0.82010.17

0.820+0.17

0.82010.17

0.78510.12

0.76510.21



%

acid

04

0.6

%

acid

04

0.6

must

YW

must

YW

must

YW

must

YW

must :

. 18

110

130

150

110

130

150

110

130

150

110

130

150

.19

110

130

150

110

130

150

110

130

150

110

130

150

0 week

3.83+0.13

3.83+0.13

3.83+0.13

3.83+0.13

3.83+0.13

3.83+0.13

3.44+0.01

3.44+0.01

3.44+0.01

3.44+0.01

3.44+0.01

3.44+0.01

0 week

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

44.50+0.71

pH

3 week

3.49+0.64

3.45+0.63

3.51+0.74

3.50+0.62

3.46+0.69

3.49+0.48

3.33+0.49

3.27+0.01

3.26+0.61

3.40+0.66

3.39+0.59

3.22+0.60

3 week

62.50+0.71

62.75+0.35

58.50+0.71

57.75+0.35

55.75+0.35

58.25+0.35

60.25+0.35

61.75+0.35

62.75+0.35

53.75+0.35

55.75+0.35

62.00+0.01

6 week

3.58+0.44

3.55+0.50

3.61+0.58

3.59+0.50

3.59+0.57

3.59+0.41

3.54+0.01

3.43+0.73

3.40+0.50

3.50+0.52

3.44+0.47

3.36+0.42

pH
9 week
4.03+0.08
3.97+0.06
4.01+0.01
3.99+0.05
3.99+0.01
3.85+0.04
3.75+0.01
3.84+0.16
3.80+0.11
3.91+0.04
3.84+0.09

3.89+0.30

% Transmittance

6 week
62.50+0.71
65.25+0.35
59.25+0.35
60.00+0.01
58.25+0.35
61.25+0.35
63.00+0.0]
62.50+0.01
63.00+0.01
54.00+0.01
57.50+0.01
63.25+0.35

YW

9 week

62.50+0.71

65.75+0.35

62.00+0.71

62.25+0.35

62.00+0.01

62.50+0.01

65.25+0.35

63.25+0.35

64.00+0.01

55.75+0.35

58.00+0.01

64.25+0.35

12 week

3.96+0.06

3.92+0.02

3.98+0.05

3.97+0.01

3.97+0.07

3.88+0.09

3.85+0.01

3.85+0.12

3.80+0.05

3.89+0.02

3.84+0.03

3.88+0.25

12 week

63.00+0.35

67.00+0.01

65.50+0.01

64.75+0.35

63.25+0.35

65.50+0.01

66.25+0.35

67.25+0.35

67.00+0.35

59.00+0.01

64.00+0.71

72.75+0.35

182

15 week

4.05+0.10

3.97+0.02

4.02+0.08

4.04+0.06

4.01+0.07

3.90+0.13

3.88+0.01

3.84+0.09

3.82+0.02

3.94+0.03

3.85+0.01

3.93+0.21

15 week

65.25+0.71

69.25+0.35

67.25+0.35

65.25+0.35

67.75+0.35

67.50+0.01

67.00+0.01

69.50+0.01

69.00+0.01

62.25+0.35

64.25+0.35

75.00+0.01



%

acid

0.4

0.6

%

acid

0.4

0.6

must

. 20

must

YW

must

YW

.21

must

YW

must

YW

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

110

130

150

3 week

11.39+0.02

11.62+0.42

11.65+0.44

11.75+0.02

11.84+0.42

11.66+0.16

13.25+0.02

13.27+0.42

13.85+0.23

13.92+0.02

13.13+0.42

14.07+0.22

3 week

10-4.55+0.02

103.85+0.29

103.60+0.05

105.4010.41

105.85+0.31

105.51+0.45

105.45+0.22

106.05+0/14

105.70t0.22

104.30+0.01

101.55+0.24

104.20+0.05

6 week

11.30+0.29

11.42+0.30

10.77+0.22

11.20+0.29

11.39+0.30

I1.411C.06

12.60+0.30

12.48+0.30

13.78+0.01

13.77+0.30

12.45+0.30

13.89+0.01

6 week

102.49+0.26

102.13+0.31

103.32+0.06

105.02+0.43

105.46+0.18

105.24+0.19

104.80+0.11

105.19+0.13

105.46+0.76

102.82+0.05

103.02+0.44

101.61+0.05

YW

«

9 week
10.57+0.05
10.85+0.31
10.45+0.01
10.88+0.05
11.05+0.45
11.05+0.40
10.45+0.05
11.65+0.45
13.35+0.24
13.25+0.05
12.15+0.45

12.50+0.24

« J
9 week

102.22+0.24
101.75+0.06
102.52+0.11
104.59+0.02
104.56+0.60
104.93+0.11
104.46+0.89
104.98+0.58
104.95+0.06
102.80+0.04
102.83+0.20

101.20+0.10

12 week

10.07+0.40

10.2710.45

10.0910.24

10.4110.41

10.7710.44

10.9110.41

10.4010.41

10.5610.44

11.3110.04

11.1810.41

11.3510.44

11.1810.05

12 week

100.2210.27

100.2210.22

100.1810.07

100.0610.43

100.0610.18

100.16i0.20

100.2010.11

100.2110.14

100.1610.76

100.04+0.06

100.0410.44

100.0010.05

183



%

acid

0.4

0.6

.22

must

YW

must

YW

must :

110

130

150

110

130

150

110

130

150

110

130

150

3 week

115.94+0.09

115.46+0.20

115.25+0.05

118.00+0.06

119.59+0.57

117.67+0.89

118.7010.11

118.8210.59

120.0510.02

118.2210.11

117.70+0.06

118.2710.24

6 week

113.5310.05

113.5510.45

114.1910.05

116.2110.76

116.8510.05

117.1410.14

117.4010.11

117.6610.18

119.7410.20

115.7210.43

115.46+0.21

115.49+0.26

YW

./
9 week

112.7910.04
112.60+0.24
112.9210.01
115.4410.22
116.11+0.44
116.01+0.45
114.8910.30
117.6310.42
118.7710.41
116.0510.05
114.98+0.29

113.7010.02

12 week

110.2910.12

110.4910.03

110.2710.05

110.4710.01

110.8310.29

111.07+0.28

110.6010.49

110.7710.23

111.4710.50

111.2210.03

111.3910.10

111.65+0.04

184



. 23

(%)
0.4

0.6

110
130

150

young wine
matured wine

ns

young wine :

matured wine :

622.88+ 1.88 b

628.30+ 1.22 a

635.05+ 2.82 a

616.13+ 1.98b

606.38+2.99 ¢
631.11+ 1.89b

639.28+ 2.25 a

691.90+ 1.89 a
625.59+ 153 b

(p>0.05)

133.72+ 0.30 b

134.82+ 0.45 a

134.70+ 0.50 a

133.85£0.20 b

131.29+ 0.49 ¢
134.04+ 043 b

137.49+ 0.56 a

166.63+ 0.93 a

134.27+ 0.19 b

(Hue)

(Hue)

0.634+ 0.01 ns

0.617+ 0.01 ns

0.638+ 0.01 ns

0.614+ 0.01 ns

0.601+ 0.01 b
0.617+0.01 b

0.659+ 0.01 a

0.885+ 0.01 a

0.626+ 0.01 b

(p<0.05)



. 24

04

0.6

110
130

150

young wine
matured wine

ns

young wine :

matured wine :

180.83+0.37 a

177.96+ 0.33 b

176.49+ 0.23 b

182.30+ 0.31 a

178.61+0.21 b
179.70+ 0.27 a

179.88+ 0.93 a

19.66+ 0.11 b
179.39+ 0.18 a

(p>0.05)

78.04+ 0.64 b

80.61+ 1.28 a

85.70+ 1.28 a

72.95+ 1.20 b

76.82+ 1.25¢c

78.69x 145D

8247+ 140 a

3242+ 025D

79.32+ 0.66 a

186

%

0.029+ 0.01

0.031+0.01 ns

0.032+ 0.01 a

0.028+ 0.01 b

0.030+ 0.01
0.029+ 0.01 ns

0.030+ 0.01 ns

0.025+ 0.01 ns

0.029+ 0.01 ns

(p<0.05)



. 25

04

0.6

110
130

150

young wine
matured wine

ns

young wine :

matured wine :

(%)

(% )

10.53+ 0.01 ns

10.66+ 0.03 ns

10.62+ 0.03

10.58+ 0.03

10.55+ 0.04
10.57+ 0.03

10.67+ 0.05

10.60+ 0.01
10.59+0.02

(p>0.05)

0.315+0.01 ns

0.317+ 0.03 ns

0.327+ 0.01

0.307+ 0.03

0.320+ 0.02

0.313+ 0.03

0.317+0.02

0.454+ 0.01 a

0.317+x001 b

187

(°Brix)

5.20+0.01 b

5.56+ 0.02 a

5.38+ 0.02

5.38+ 0.02

5.36% 0.03
5.41+ 0.03

5.36% 0.03

5.59+ 0.27 a

5.38+0.24 Db

(p<0.05)



. 26

04

0.6

110
130

150

young wine
matured wine

ns ,

young wine :

matured wine :

(% )

0.658+ 0.01 b

0.805+ 0.01 a

0.727+ 0.01 ns

0.736+ 0.01 ns

0.732+ 0.02 ns
0.737+ 0.01 ns

0.725% 0.02 lis

0.745+ 0.02 ns
0.731+0.05 ns

(p>0.05)

pH

188

(% Transmittance)

pH

4.00+ 0.01 a

3.88+0.01 b

3.93+ 0.01 ns

3.94+ 0.01 ns

3.98+ 0.01 ns
03.91+0.01 ns

3.92+ 0.01 ns

3.39£0.02 b

3.94+ 0.01 a

(% Transmittance)

67.04 £0.13 b

67.83+ 0.36 a

67.88+ 0.13 a

67.00+ 0.38 b

64.94+ 0.23 ¢
67.69+ 0.33 b

69.69+ 0.42 a

59.31+ 0.13 b

67.44+ 0.13 a

(p<0.05)



.27

04

0.6

110

130

150

ns

10.42+0.03 b

11.00+ 0.04 a

10.45+0.04 b

10.99+ 0.03 a

10.52+ 0.06
10.74+ 0.06
10.88+ 0.07

(p>0.05)

100.15+ 0.05

100.09+ 0.09

100.36+ 0.04 a

99.87£0.02 b

100.15+ 0.06
100.17+ 0.06

100.03+ 0.08

189

110.57+ 0.06

111.09+ 0.09 a

110.81+ 0.08 ns

110.86+ 0.04 ns

110.67+ 0.10
110.91+ 0.10

110.91+ 0.14

(p<0.05)



. 28

(%)

04 must
YW
0.6 must
YW
ns
must :

YW

110

130

150

110

130

150

110

130

150

110

130

150

582.49+0.12 h
631.11+0.01 e
710.32+0.07 a
610.95+0.15 f
611.11+0.01 f
591.27+0.01 g
591.27+0.01 g
631.11+0.01 e
664.01+0.43 b
640.79+0.01 d
651.11+0.08 ¢

591.52+0.19 g

(p>0.05)

133.71+0.05 d
135.66+0.09 c
141.57+0.13 a
130.17+0.08 f
133.55+0.09 d
134.28+0.17 d
125.91+0.279g
129.67+0.26 f
140.69+0.27 ab
135.35+0.19 ¢
137.30+0.18 b

132.42+0.10 e

(Hue) ns
0.623+0.01
0.647+0.01
0.639+0.01
0.628+0.01
0.629+0.01
0.640+0.01
0.609+0.01
0.614+0.01
0.696+0.01
0.545+0.02
0.578+0.01

0.662+0.01

(p<0.05)

190



. 29

(%)

0.4

0.6

ns

must :

YW

must

YW

must

YW

110

130

150

110

130

150

110

130

150

110

130

150

ns

178.85+0.18

177.14+0.03

176.45+0.10

181.02+0.34

182.19+0.07

189.32+0.06

177.24+0.09

178.43+0.10

170.81+0.07

177.32+0.13

181.02+0.34

182.94+0.04

(p>0.05)

)

69.77+0.54 f

69.77+0.58 f

74.51+0.28 e

77.28+0.79d

78.18+0.16 d

98.74+0.40 b

99.12+0.37 b

105.04+0.49 a

95.98+0.46 ¢
61.09+0.38 g
61.76+0.249g

60.65+0.29 g

(%
ns
0.031+0.01
0.032+0.01
0.030+0.01
0.027+0.01
0.030+0.01
0.025+0.01
0.035+0.01
0.028+0.01
0.035+0.01
0.027+0.02
0.027+0.01

0.030+0.01

(p<0.05)



. 30

(%)
04 must
YW
0.6 must
YW

must :

Yw

110

130

150

110

130

150

110

130

150

110

130

150

(

10.50+0.04
10.50+0.01
10.40+0.11
10.40+0.11
10.45+0.07
10.60+0.11
10.60+0.28
10.60+0.22
10.70+0.25
10.45+0.22
10.45+0.22
10.80+0.32

(p>0.05)

/100

)

5.10+0.07
5.25+0.04
5.20+0.01
5.25+0.04
5.20+0.15
5.20+0.15
5.60+0.15
5.60+0.14
5.55+0.11
5.50+0.07
5.60+0.14

5.50+0.07

(°Brix) ns
0.318+0.01
0.320+0.01
0.331+0.01
0.304+0.01
0.304+0.02
0.312+0.01
0.337+0.01
0.327+0.01
0.327+0.01
0.320+0.01
0.302+0.01

0.300+0.01

192



.31

(%)

04 must
YW

0.6 must
YW

ns

must : !

YW

110

130

150

110

130

150

110

130

150

110

130

150

pH

(%) ns
0.610+0.02
0.663+0.01
0.629+0.03
0.680+0.04
0.681+0.01
0.685+0.01
0.820+0.08
0.820+0.08
0.820+0.08
0.820+0.08
0.785+0.06
0.765+0.10

(p>0.05)

pH

ns
4.05%0.06
6.96+0.01
4.02+0.04
4.04+0.03
4.01+0.04
3.90+0.06
3.88+0.04
3.84+0.01
3.82+0.01
3.94+0.01
3.85+0.02

3.93+0.11

193

(% Transmittance)

65.25+0.17 e
69.25+0.17b
67.25+0.17 cd
65.25+0.17 e
67.75+0.17 ¢
67.50+0.01 cd
67.0010.01 d
69.5010.01 b
69.0010.01 b
62.2510.17 g
64.25+0.17 f

75.0010.01 a

(p<0.05)



. 32

(%)

04

0.6

ns
must :

YW

must

YW

must

YW

110

130

150

110

130

150

110

130

150

110

130

150

(p>0.05)

ns

10.07+0.01

10.27+0.15

10.09+0.02

10.41+0.20

10.77+0.21

10.9R0.15

10.40+0.22

10.56+0.22

11.31+0.11

11.18+0.01

11.35+0.12

11.18+0.02.

ns

100.22+0.14

100.22+0.11

100.18+0.04

100.06+0.21

100.06+0.08

100.16+0.10

100.20+0.05

100.21+0.07

100.16+0.38

100.04+0.02

100.04+0.22

100.47+0.02

194

110.29+0.12

110.49+0.03

110.27+0.05

110.47+0.01

110.83+0.29

111.07+0.28

110.60+0.49

110.77+0.23

111.47+0.50

111.22+0.03

111.39+0.10

111.65+0.04



. 33

Source of Variation

Error

C.V. 0.19%

Degree of
Freedom

1

24

195

Sum of Mean F value
Square Square
537.63 537.63 4037.42*
58480.82 58480.82 439174.69*
2048.97 2048.97 15387.21*
11497.24 5748.62 43170.55*
5247.80 2623.90 19704.75*
45677.73 22838.86 171513.52*
235.17 117.58 883.01*
209325.90 20932590 1571979.38*
2398.01 2398.01 18008.38*
12836.01 12836.01 96394.88*
162.80 162.80 1222.55*
12447.88 6223.94 46740.05*
2361.51 1180.75 8867.13*
19447.55 9723.77 73022.84*
994.53 497.27 3734.34*
3.20 0.133
(p<0.05)

Prob.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000



.34 !

Source of Variation Degree of
Freedom
1
1
X 1
2
X 2
X 2
X 2
X
1
X 1
X 1
X 1
X
X 2
X X 2
X X 2
X 2
X X
Error 24

C.V. 0.27 %

Sum of
Square
1160.05
6378.50
6667.56
10447.40
3903.37
41387.42

1408.11

52765.06
2794.40
204.71

381.08

657.58

829.49

226.42

1938.65

1.824

Mean

Square
1160.05
6378.50
6667.56
5223.70
1951.69

20693.71

704.06

52765.06
2794.40
204.71

381.08

328.79

414.74

113.21

969.33

0.076

(p<0.05)

196

F value

15265.46*

83936.46*

87740.27*

68740.17*

25682.79*

272314.46*

9264.89*

694350.45*

36772.26*

2693.88*

5014.70*

4326.63*

5457.72*

1489.76*

12755.63*

Prob.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000



197

.35

Source of Variation Degree of Sum of Mean F value Prob.

Freedom Square Square

1 7.27 7.27 58.83* 0.000
1 4.38 4.38 35.47* 0.000
X 1 71.64 71.64 579.90* 0.000
2 154.76 77.38 626.39* 0.000

X 2 0.199 0.10 0.80 ns
X 2 165.39 82.70 669.44* 0.000
X X 2 61.99 30.99 250.90* 0.000
1 12561.04 12561.04 59.51* 0.000

X 1 95.95 95.95 0.45 ns

X 1 18.65 18.65 0.09 ns
X 1 760.70 760.70 3.60 ns 0.070

X

X 2 541.83 270.92 128 ns 0.295

X X 2 180.15 90.07 0.43 ns

X X 2 163.57 81.79 0.39 ns
X X 2 452.21 226.10 1.07 ns 0.358

X
Error 24 5065.86 211.08
* = (p<0.05)
ns = (p>0.05)

C.v. 9.66 %



198

.36 (Hue)

Source of Variation Degree of Sum of Mean F value Prob.
Freedom Square Square
1 0.002 0.002 2.3197 ns  0.1540
1 0.003 0.003 460 ns 0.0531
X 1 0.002 0.002 3.28 ns  0.0951
2 0.014 0.007 9.44*  0.0034
X 2 0.010 0.005 6.35*  0.0132
X 2 0.000 0.000 0.12 ns
X X 2 0.001 0.00 043 ns
1 0.808 0.808 1351.92*  0.0000
X 1 0.010 0.010 16.55*  0.0004
X 1 0.006 0.006 10.29*  0.0038
X 1 0.043 0.043 71.19*  0.0000
X
X 2 0.006 0.003 5.07* 0.0146
X X 2 0.002 0.001 192ns 0.1682
X X 2 0.002 0.001 1.80 ns
X X 2 0.001 0.000 0.58 ns
X
Error 24 0.014 0.001
* - (p<0.05)
ns = (p>0.05)

C.V. 3.23 %



.37

Source of Variation

X
X
X
X
X
X
X
X
X
X
X
X
X
Error

C.V. 9.74 %

Degree of
Freedom

1

24

Sum of

Square
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000
0.000

0.000

0.000

0.004

(p>0.05)

Mean
Square
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000
0.000

0.000

0.000

0.000

199

F value

0.102 ns

5.859*

0.002 ns

0.012 ns

0.095 ns

0.041 ns

0.181 ns

1.467 ns

0.011 ns

0.017 ns

0.001 ns

0.135 ns

0.180 ns

0.040 ns

0.066 ns

Prob.

0.0323

0.2376



.38

Source of Variation

X
X
X
X
X
X
X
X
X
X
X X
Error

ns =

0.18%

Degree of

Freedom

1

24

Sum of Mean
Square Square
49.32 49.32
202.90 202.90
4.69 4.69
7.55 3.78
36.95 18.48
141.44 70.72
0.83 041
306173.99 306173.99
15.05 15.05
64.86 64.86
153 1532
3.74 187
24.38 12.19
89.86 4493
5.53 2.76
2.88 0.120
(p<0.05)
(p>0.05)

200

F value

456.63*

1878.69*

43.38*

34.95*

171.07*

654.83*

3.84 ns

2556199.12*

125.64*

541.48*

12.79*

15.62*

101.76*

375.12*

23.06*

Prob.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0515

0.0000

0.0000

0.0000

0.0015

0.0000

0.0000

0.0000

0.0000



.39

Source of Variation

Error

C.V. = 0.35 %

Degree of
Freedom

1

24

Sum of Mean

Square Square
36.63 36.63
146.19 146.19
3.32 3.32
7.27 3.64
13.71 6.86
54.05 27.02
5.78 2.89
306173.99 306173.99
15.05 15.05
64.86 64.86
153 153
3.74 1.87
24.38 12.19
89.86 44.93
5.53 2.76
2.88 0.120

(p<0.05)

A1

F value

305.80*
1220.51*
27.75*
30.35*
57.24*
225.62*

24.12*

2556199.12*
125.64*
541.48

12.79*

15.62*
101.76*

375.12*

23.06*

Prob.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0015

0.0000

0.0000

0.0000

0.0000



.40

Source of Variation

Error

ns =

C.V. = 3.63 %

Degree of
Freedom

1

24

Sum of

Square
0.200
0.025
0.025
0.145
0.095
0.230

0.000

0.000
0.000
0.000

0.000

0.000
0.000

0.000

0.000

3.543

Mean

Square

(p>0.05)

0.200

0.025

0.025

0.073

0.048

0.115

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.148

202

F value

1.356 ns
0.171 ns
0.171 ns
0.493 ns
0.323 ns
0.781 ns

0.001 ns

0.000 ns
0.000 ns
0.000 ns

0.000 ns

0.000 ns
0.000 ns

0.000 ns

0.000 ns
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Source of Variation

Error

C.V. = 9.74 %

Degree of
Freedom
1

1

24

Sum of

Square
0.001
0.001
0.001
0.001
0.001
0.001

0.000

1.699
0.001
0.001

0.001

0.001
0.000

0.001

0.001

Mean

Square

(p>0.05)

0.001

0.001

0.001

0.000

0.000

0.000

0.00

1.699

0.001

0.001

0.001

0.000

0.000

0.000

0.000

203

F value

3.750 ns

3.749 ns

3.015 ns

2.198 ns

2.976 ns

3.010 ns

0.184 ns

8920.987*

3.501 ns

2.670 ns

2.796 ns

0.372 ns

0.599 ns

0.501 ns

0.699 ns

Prob.

0.0647

0.0658

0.0859

0.1329

0.0914

0.0860

0.0000

0.1153

0.1066
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Source of Variation

Error

ns =

C.V. 4.58 %

Degree of
Freedom
1

1

24

Sum of Mean
Square Square
1.495 1.495
0.024 0.024
0.011 0.011
0.017 0.009
0.006 0.003
0.007 0.004
0.020 0.020
0.548 0.548
0.000 0.000
0.016 0.016
0.002 0.002
0.002 0.001
0.000 0.000
0.001 0.000
0.008 0.004
1512 0.063
(p<0.05)
(p>0.05)

204

F value

23.72*

0.378 ns

0.176 ns

0.138 ns

0.050 ns

0.056 ns

0.155 ns

8.70*

0.006 ns

0.250 ns

0.024 ns

0.013 ns

0.003 ns

0.007 ns

0.067 ns

Prob.

0.0001

0.0070



Source of Variation

Error

ns

16.37%

Degree of Sum of

Freedom Square
1 0.350
1 0.002
1 0.012
2 0.002
2 0.001
2 0.002
2 0.006
1 0.002
1 0.007
1 0.000
1 0.001
2 0.003
2 0.002
2 0.001
2 0.003
24 0.351
(p<0.05)
(p>0.05)

Mean

Square

0.350

0.002

0.012

0.001

0.001

0.001

0.003

0.002

0.007

0.000

0.001

0.001

0.001

0.000

0.001

0.015

205

F value

23.95*%

0.132 ns

0.789 ns

0.065 ns

0.042 ns

0.066 ns

0.215 ns

0.159 ns

0.457 ns

0.011 ns

0.053 ns

0.080 ns

0.065 ns

0.019 ns

0.095 ns

Prob.

0.0001



206

.44 pH

Source of Variation Degree of Sum of Mean F value
Freedom Square Square
1 2.590 2.590 12.53*
1 0.005 0.005 0.024 ns
X 1 0.014 0.014 0.071 ns
2 0.032 0.016 0.083 ns
X 2 0.004 0.002 0.009 ns
X 2 0.008 0.004 0.020 ns
X X 2 0.003 0.001 0.007 ns
1 3.518 3.518 18.38*
X 1 0.008 0.008 0.041 ns
X 1 0.000 0.000 0.001 ns
X 1 0.001 0.001 0.008 ns
X
X 2 0.001 0.001 0.003 ns
X X 2 0.022 0.011 0.058 ns
X X 2 0.002 0.001 0.004 ns
X X 2 0.019 0.009 0.049 ns
X
Error 24 4.593 0.191
x - (p<0.05)
ns = (p>0.05)

C.V. 11.94%



.45

Source of Variation

Error

ns =

C.V. 0.56 %

Degree of
Freedom

1

24

(% Transmittance)

Sum of Mean
Square Square
2.52 2.52
77.52 77.52
133 133
86.16 43.08
90.45 45.22
90.89 45.44
18.01 9.01
792.19 792.19
133 133
33.33 33.33
0.19 0.19
19.16 9.58
6.57 3.29
0.14 0.07
17.47 8.73
3.00 0.125
(p<0.05)
(p>0.05)

207

F value

20.17*
620.17*
10.57*
344.63*
361.79*
363.54*

72.04*

6337.50*
10.67
266.67*

1.50 ns

76.63*
26.29*

0.54 ns

69.88*

Prob.

0.0002

0.0000

0.0033

0.0000

0.0000

0.0000

0.0000

0.0000

0.0033

0.0000

0.2326

0.0000

0.0000

0.0000



208

.46

Source of Variation Degree of Sum of Mean F value Prob.
Freedom Square Square
1 1.993 1.993 22.94*  0.0004
1 1.609 1.609 18.52* 0.0010
X 1 0.009 0.009 0.09 ns
2 0.522 0.261 3.00ns 0.0875
X 2 0.100 0.050 0.58 ns
X 2 0.094 0.047 0.54 ns
X X 2 0.582 0.291 335ns 0.0697
Error 12 1.042 0.087
* = (p<0.05)
ns = (p>0.05)
C.V. = 275 %
A7
Source of Variation Degree of Sum of Mean F value Prob.
Freedom Square Square
1 0.021 0.021 0.21 ns
1 1411 1411 14.04* 0.0028
X 1 0.092 0.092 0.92 ns
2 0.093 0.046 0.46 ns
X 2 0.105 0.052 0.81 ns
X 2 0.040 0.020 0.19ns  0.0670
X X 2 0.148 0.074 0.88ns  0.0579
Error 12 1.206 0.100
x - (p<0.05)
ns = (p>0.05)

C.v. 0.32 %



209

.48
Source of Variation Degree of Sum of Mean F value Prob.
Freedom Square Square
1 1.175 1175 5.10* 0.0434
1 0.697 0.697 1.35ns 0.2106
X 1 0.156 0.156 0.68 ns
2 0.595 0.297 129ns 0.3108
X 2 3.319 1.660 7.20*  0.0088
X 2 0.050 0.025 0.11 ns
X X 2 0.347 0.173 101 ns  0.4506
Error 12 2.765 0.230
* = (p<0.05)
ns = (p>0.05)

C.v. 0.43 %



49

Source of Variation

Panelist

Error

ns =

17.77%

Degree of

Freedom

9

207

Slim of Mean
Square Square
15.274 1.697

0.280 0.280
0.048 0.048
0.004 0.004
0.437 0.218
0.190 0.095
0.035 0.018
0.040 0.020
1.667 1.667
1.291 1291
0.006 0.006
0.001 0.001
0.218 0.109
0.005 0.003
0.039 0.020
0.135 0.068
33.770 0.163
(p<0.05)
(p>0.05)

210

F value

10.402*

1.717 ns

0.295 ns

0.026 ns

1.339 ns

0.581 ns

0.108 ns

0.121 ns

10.216*

7.911*

0.037 ns

0.004 ns

0.667 ns

0.016 ns

0.120 ns

0.414 ns

Prob.

0.0000

0.1915

0.2645

0.0016

0.0054



.50

Source of Variation

Panelist

Error

ns =

C.v. = 14.08%

Degree of

Freedom

9

207

Sum of Mean
Square Square
109.319 12.147
0.153 0.153
0.931 0.931
0.754 0.754
0.646 0.323
0.005 0.003
3.480 1.740
0.989 0.494
0.018 0.018
0.646 0.646
0.009 0.009
1.197 1.197
2.661 1331
0.657 0.328
0.540 0.270
0.305 0.153
74.308 0.359
(p<0.05)
(p>0.05)

211

F value

33.837*

0.425 ns

2.594 ns

2.010 ns

0.900 ns

0.007 ns

4.847*

1.377 ns

0.049 ns

1.799 ns

0.024 ns

3.335 ns

3.707*

0.915 ns

0.752 ns

0.425 ns

Prob.

0.0000

0.1088

0.1488

0.0088

0.2546

0.1813

0.0693

0.0262



.1

Source of Variation

Panelist

Error

ns =

14.73 %

Degree of

Freedom

9

207

Sum of Mean
Square Square
107.771 11.975
0.002 0.002
0.003 0.003
0.204 0.204
0.054 0.027
0.858 0.429
1.235 0.618
0.319 0.160
0.004 0.004
0.384 0.384
0.020 0.020
1.067 1.067
2.224 1.112
0.288 0.144
0.110 0.055
0.664 0.332
73.397 0.355
(p<0.05)
(p>0.05)

212

F value

33.772*

0.004 ns

0.008 ns

0.576 ns

0.076 ns

1.210 ns

1.742 ns

0.450 ns

0.012 ns

1.083 ns

0.057 ns

3.008 ns

3.136*

0.407 ns

0.155 ns

0.936 ns

Prob.

0.0000

0.3002

0.1778

0.2992

0.843

0.1455



.52

Source of Variation

Panelist

Error

ns =

24.79 %

Degree of

Freedom

9

207

aftertaste

Sum of Mean
Square Square
43.093 4.788
2.460 2.460
0.704 0.704
0.073 0.073
0.491 0.246
0.744 0.372
0.108 0.054
0.278 0.139
0.009 0.009
0.630 0.630
0.704 0.704
0.000 0.000
0.240 0.120
0.339 0.170
0.273 0.136
0.038 0.019
47.658 0.230
(p<0.05)
(p>0.05)

213

F value

20.767*

10.687*

3.059 ns

0.319 ns

1.066 ns

1.616 ns

0.234 ns

0.603 ns

0.041 ns

2.738 ns

3.059 ns

0.001 ns

0.522 ns

0.737 ns

0.593 ns

0.834 ns

Prob.

0.0000

0.0013

0.0818

0.3461

0.2012

0.0995

0.0818



.53

Source of Variation

Panelist

Error

ns =

C.vV. = 26.75 %

Degree of

Freedom

207

(overall)
Sum of Mean
Square Square
10.200 1.133
0.291 0.291
0.124 0.124
0.018 0.018
0.433 0.216
0.451 0.226
0.490 0.245
0.090 0.045
0.944 0.944
0.075 0.075
0.000 0.000
0.238 0.238
0.195 0.098
0.246 0.123
0.344 0.172
0.107 0.053
22.092 0.107
(p<0.05)
(p>0.05)

214

F value

10.620*

2.722 ns

1.160 ns

0.164 ns

2.027 ns

2.114 ns

2.297 ns

0.421 ns

0.843*

0.705 ns

0.001 ns

2.225 ns

0.915 ns

0.151 ns

1611 ns

0.501 ns

Prob.

0.0000

0.1005

0.2828

0.1344

0.1233

0.1031

0.0033

0.1373

0.3184

0.2021



215

.54 (total)
Source of Variation Degree of Sum of Mean F value Prob.
Freedom Square Square
Panelist 9 808.725 89.858 40.2120* 0.0000
1 9.342 9.342 4.181* 0.0422
1 8.419 8.419 3.767 ns  0.0536
X 1 0.053 0.053 0.024 ns
2 2.730 1.365 0.611 ns
X 2 5.795 2.897 1297 ns 0.2757
X 2 11.994 5.997 2.684ns 0.0707
X X 2 1.000 0.500 0.224 ns
1 0.184 0.184 0.083 ns
X 1 0.788 0.788 0.353 ns
X 1 1811 1.811 0.811 ns
X 1 7.193 7.193 3.219ns 0.0742
X
X 2 14.884 7.442 3.330* 0.0377
X X 2 5.221 2.611 1168 ns  0.3129
X X 2 2.016 1.008 0.451 ns
X X 2 0.036 0.018 0.008 ns
X
Error 207 462.565 2.235
. - (p<0.05)
ns = (p>0.05)

C.V. = 10.89%
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