11

41

(%)
(%)
(%)
(%)
(%)

(%)

(MIYSS&[BL.)

) (%)
( Brix)
) (%)
) (%)

) (

41

78.55+1.12
259+ 0.14
0.27 + 0.08
0.86+0.01
139z 0.07
17.18 +1.11
0.46 + 0.06
18.00+0.00
15.32+0.18
0.44 = 0.02

5.11+0.00

244420+ 0.24

550.89 + 0.30

60
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12
! pectinesterase (PE)

polygalacturonase (PG) 4.2

4.2 PE PG
pectinesterase (PMU/mI) 1 6.00+0.11
polygalacturonase (PGu/ml)2 1.28+0.03
1IPMU/mI : ' methoxyl group PE 1

30 30
“ PGu/ml : milliequivalent reducing group (power) galacturonic acid
1 /
13
commercial grade Pectinex

Ultra SP-L Novo Nordisk, Ferment Ltd.

pectinesterase (PE) polygalacturonase (PG) 43

4.3 PE PG
pectinesterase (PMU/mI)1 18.10+ 0.06
polygalacturonase (PGu/ml)2 2.19+0.03
1IPMU/mI 1 methoxyl group PE 1

30 30

"PGu/ml : milliequivalent reducing group (power) galacturonic acid

1 /



2.
Hue
) 0.4
Hue 0.6
(p<0.05)

4.4
«C )
«C 1 )
( W%, D
( ) (%)
«C 1 )
( Yo )
(% )
( ) (%)
(° Brix)
( ) (%)
(pH)
(Hue)

(% Transmittance)
pectinesterase activity (PMU/ml) 1

polygalacturonase activity (PGu/ml)2

* (p<0.05)
ns (p>0.05)
1PMU/rnl : methoxyl group

30 30
2 PGu/ml : milliequivalent reducing group (power)

i /

0.4

(p>0.05)

pH

04 %

240+ 048
183.59 + 0.12
814.98+2.41
0.004+0.01
12.39+0.31
0.97+0.21
0.00+0.00
0.41 +0.01
16.98+0.03
18.66+0.01
3.83+0.10
0.532+0.02
44.50+0.12
2.88+0.06

0.63 + 0.02

(must)

0.6

pH

4.4

0.6 %
0.41 +0.06
183.67+0.11
814.48+2.42
0.004%0.01
12.37+0.32
0.94+0.21
0.00+0.00
0.60+0.01
17.80 +_0.00
18.67+0.01
3.44+0.01
0.503 +0.01 b
44.50£0.13
2.8310.10

0.59+0.01

galacturonic acid

F-Test

*

ns

ns

ns

ns

ns

ns

ns

ns

ns
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31

21

(°Brix) ( : ) H
; p

pH

4.1-4.4
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©

x
T
m
3
& 15 -
e
12 -
9
6 4
3 T
0 7
— 0.4-M-110 — 0.4-M-130
— 0.4-W-130 ¢« - 0.4-W-150
—er—0.6-M-150 -e--0.6-W -110
4.1
0.4,06 =
M =

110,130,150

14

-¢-0.4-M-150

-*-0.6-M -110

0.6-W-130

@/b

21
Time (day)

-K-0.4-W -110

-«-0.6-M -130

-A-0.6-W -150



Alcohol (% by volume)

[N
N

-
o
1

4.2

0.4-M-110 -m -

0.4-W -130

0.6-M-150 —

110,130,150 =

0.4-M-130

e - 0.4-W-150

0.6-W-110

14

0.4-M-150
0.6-M-110

0.6-W-130

&)

1

Time (ééy)

¢« - 0.4-W-110

0.6-M-130

0.6-W-150

66



% Titratable acidity (as citric acid)

0.4 T T 1
0 7 14 21
Time (day)
— 0.4-M-110 0.4-M-130 -¢-0.4-M -150 0.4-W-110
— 0.4-W-130 — 0.4-W-150 -¢-0.6-M-110 -«-0.6-M -130
—A—0.6-M-150 -~-0-0-W -HO — 0.6-W-130 -A-0.6-W -150
43 ( )

%

110,130,150 = ' (

67



3 T
7
0.4-M-110 — 0.4-M-130 3
0.4-W -130 — 0.4-W-150 —
0.6-M-150 — 0.6-W-110 EY
4.4 pH
04,06 =
M =

110,130,150 =

14

0.4-M-150
0.6-M-110

0.6-W-130

&)

Time (dlay)

—ar—0.6-W -150

68



Methyl alcohol (mg/L)

69

5+ 2

3.2
12
3.2.1
4.5
400 T
3 6
0.4-W1-110 — 0.4-M-130
0.4-W -130 — 0.4-w-150
0.6-M-150 — 0.6-W-110
4.5

110,130, 150 =

—A—0.4-M-150

— = 0.6-M-110

— 0.6-W-130

%

12 15

Time (week)

—A—0.4-W-110

— 0.6-M-130

—A—0.6-W-150



322
(maturation)

3221

(p<0.05)

290.90 ./

4.6

26538 ./
280.21 A

130

261.66

0.6

J

04

10
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B 06°062
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qlLLeye

e1z'08z

q v6°L52

€ 8¢°592

1 LI
o o
L o

T T
o o
n o
o~ ™~ - -

300 -

(71/6w) joyooje [Ayra N

110 130 150
(mg/kg Enzyme)

must wine
(Enzyme treatment)

Main factor

(Maturation)

(% Acidity)

46

(p<0.05)

ahC

must =

wine
YW
MW

(young wine)

(matured wine)



3.2.12

150 N

(p<0.05) 4.7

347.47 a
329.02b

350 -

315 -

252.32 g

280 -+

243.68 h
238.94 i

245 -

186.60 j

210 -+

Methyl alcohol (mg/L)

175 -
140 -
105 -
70 -

35 -+

L |

347.47 .l

299.07 d
30547 c

276.77 e
276.59 e

-
-
Lox:
~
©
o~

122.02 k

Treatment combination
|

=M i W i
|
|

M { W 1

F———0.4 % Acidity

0.6 % Acidity ———|

[

00.4-M-110 0 0.4-M-130 m 0.4-M-150 10.4- -110 U0.4-W-130 H 0.4-W-150
006-M110 U0.6-M-130 BQ.6-M-150 B0.6-W-110 HO0.6-W-130 [l 0.6-W-150

110, 130, 150 =

(%)
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512
12
( ) ( )
( ) ( ) b )
(*Brix)  pH (Hue) (% Transmittance)
(free sulfur dioxide) '
(bound sulfur dioxide) (total sulfur dioxide)
3 2
331
4.8-4.22 2
825
[ .
T 775 4 - - X
8
§ 725 1
§
é 675 A
625 4
575 T
0 3 6 9 12 15
Time (week)
— 04MI0 4—04MID  04MI0 4 —04W10 404 -1 — 04WIX
— 06M10— 06MI0 — 06MI50 ——06W110 = —06W13D —A-06WI)
43 V
04,06 = (%)
M =

110,130,150 = (/)



190

180 -

170 4 - - -

160 -

Anthocyanin (mg/L)

150 -

140 -

130 -

120

4 Q4M110 —1—0AMI0 —A—04THE — 0AWI0 — 04w — osis”
—1—0BMU0 ——06MID — 06N —AQSWAIL0 - + —0BWIZ -A-06-W-150

49

Hue 0.95 -
0.9
0.85
0.8 4
0.75 4
0.7 f
0.65 4 - - 4
0.6 4 - 4/
0.55 |
05 % =

Time (week)
—0—04-M-110 —8—0.4-M-130 —A&—04-M-150 —¥—0.4-W-110 —¥—0.4-W-130 —@—0.4-W-150

—4+—0.6-M-110 ——0.6-M-130 —@—0.6-M-150 —&—0.6-W-110 & 0.6-W-130 —4&—0.6-W-150

410 (Hue)

0406 = "
M =

110,130,150 = ()

14



% Volatile acidity

E 0.03
;, 0.025
;, 0.02
0.015 4
0.01
0.005
0 T T T 1
3 6 9 12 15
Time (week)
M0 4 —0MHY) AOMHED  wiwaro oawase  oaweiso
H-06M110---06MBD ——06MI0  oowite  ocwiso  -oew-iso
41
04,06 = (%)
M =
110,130,150 = o)



Acetaldehyde (mg/L)

16

15

Time (week

— —04-M-110 -« —0.4-M-130 —A—0.4-M-150 —K—0.4-W-110 —X—0.4-W-130 —-—0.4%?0)
—*0.6-M-110 - 0.6-M-130 —  0.6-M-150 -+ -0.6-W-110 0.6-W-130 —A—0.6-W-150

412

110,130,150 = ()



105 -

<
-
1

Ester (as mg/L ethyl acetate)
(2]
w

»
N

21 -

0 T T
0 3 6
0.4-M-110 —-0.4-1VI-130

-*0.4- -130 — 0.4-W-150
—A—0.6-M-150 — 0.6-W-110
4.13

04,06 =

M =

110,130,150 =

9

—A—0.4-M-150
— 0.6-M110
— 0.6-W-130

1 5
Time {week)

— 04-W-110

— 0.6-M130

-4r-0.6-W-150



% Alcohol (by volume)

0 3 6 9 12 15
Time (week)
04-M-110 —  0.4-M-130 —*—04-M-150 —X—0.4-W-110 —  0.4-W-130 —  0.4-W-150

—06-M-110  —06-M-130 ——0.6-M-150 —  0.6-W-110 — —0.6-W-130 —A—0.6-W-150

414

110,130,150 = ( )



1.9

17 ¢-

1.34----

%Reducing sugar (as glucose)

1.1 4

0.9 4-ccene-

0.5 +

0.3

0 3 8 9 12 15
(x 10) Time (week)
04-M-110 — —04-M-130 —A—04-M-150 —X—04- -110 —X—04-W-130 — —0.4-W-150
—+—06-M-110 —06-M-130 —  0.6-M-150 - -0.6-W-110 -HB-0.6-W-130 —£—0.6-W-150

415

110,130,150 = ()

9



( Brix)

Total soluble solid

% Acidity (as citric acid)

e e e S

2

8.6 4- N\o--N-orrrr e

C P . - cemseeestesets et

58---ucn N e A

TS N, S AR . e
5 T T T T 1
0(+10) 3 6 9 12 15

Time (week)
——0.4-M-110 —8—0.4-M-130 —&—0.4-M-150 —¥—0.4-W-110 —¥—0.4-W-130 —@—0.4-W-150

4+ —06-M-110 - 0.6-M-130 —  0.6-M-150 06-W-110 —  0.6-W-130 -TE"0.6-W-150

416

0 3 6 9 12 15
Time (week)
——04-M-110 —8—0.4-M-130 —&—0.4-M-150 —¥%—0.4-W-110 —¥—0.4-W-130 —@—0.4-W-150

—+—0.6-M-110 ——0.6-M-130 —®—0.6-M-150 —&—0.6-W-110 = 0.6-W-130 —A&—0.6-W-150

417 ( )

04,06 = + 110, 130,150 =



% Transmittance

Time (week)
-04-M-110 — —04-M-130 —A—04-M-150 —X-0.4-W-110 —*-0.4- -130 —  0.4-W-150

- 06-M110 ——06-M-130 —  0.6-M-150 —A—0.6-W-110 —  0.6-W-130 —A—0.6-W-150

418 oH

40 1 T ] I i)
0 3 6 9 12 15
Time (week)
04-M-110 — —04-M-130 —A—0.4-M-150 04-W-110 —#—04-W-130 —  0.4-W-150
—+—06-M-110 - 06-M-130 —  0.6-M-150 —  0.6-W-110 -*~0.6- -130 -A —0.6-W-150
419 (%Transmittance)
04,06 = (%)
M =

110,130,150 = (1)



Free sulfur dioxide
(mg/L)

11.5

10.5 -
10

3 6 9 12
Time (week)
04-M-110 — —0.4-M-130 04-M-150 —K—0.4-W-110 —  0.4-W-130 —  0.4-W-150

+—0.6-M-110 - 0.6-M-130 —  0.6-M-150 — —0.6-W-110 0.6- -130 0.6-W-150

420 free SO2

Bound sulfur dioxide

3 6 9 12

Time‘Neek)
¢ —0.4-M-110 0.4-M-130 -0.4-M-150 -0.4-W-110 1 AW -0.4-W-1S0

+06MII0  -06-M-130 0.6-M-150 06-W-110  —0.6-W-130 —A-0.6-W-150
4N bound 02

04,06 = 1 "
M =

110, 130, 150 = (o

8



Total sulfur dioxide

04-M-110 —«-0.4-M-130 —A—04-M-150 —K-0.4-W-110

06-M-110 —  0.6-M-130—  0.6-M-150 —A-0.6-W-110
4.22 total S02
04,06 = (%)
M =
110,130,150 =

12
Time (week)
0.4-W-130 — —0.4-W-150

0.6-W-130 —A—0.6-W-150
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3321

23- .26

4.23-4.34

965529

AT R Nt TN AL TN R AT Ny
R S Y S T SRSy
R R R S

G N
T
o0 il

qelLole

B G0'SE9

(p1oe 21jje6 7/6W)
punodwod 21jouaud

YW MW
(Maturation)
Main factor

110 130 150
(mglkg Enzyme)

must wine

(Enzyme treatment)

04 0.6
(% Acidity)

4.23

(p<0.05)

ab c

must

wine
Y

w

MW



13749 a
166.6
134.27 b

85

175 1 88 2 8 5 3
o 8 3 S o -S|
(=)} - e N 2 - -
B
= 140 -
§
ry
o 105 -
£
c
<
70 -
35 -
0 . I 25555445 r .
04 C6 must wine 110 130 150 YW MW
(% Acidity) (Enzyme treatment) (mglkg Enzyme) Matugation
I\ﬁam actbr
4.24
Hue 0.9 -
g g £/, g § o :
0.45
0 Al L 1
04 0.6 must wine 116 130 150 YW Mw
(% Acidity) (Enzyme treatment) (mglkg Enzyme) (Maturation)
Main factor
4.25
(Hue)
abc (p<0.05)
ns (p>0.05)
must =
wine = (
YW =

MW



0.035

; 0.03 +
f 1. 0.925 +

9 0.02 -
I< ) 0.015

0.01 -

0.005 -+

4.26

4.21

1]
c
]
N
]
(<]

0.031 ns

ab
ns
must
wine
YW
MW

SRS

0.032a
0.030 ns

(7]
2 g
o
& ®
o ©9
o o

0.028 b

v

0.030 ns

0.026 ns

86

must wine 110 130 150

(Enzyme treatment) (mg/kg Enzyme)
( )
X jil}
()
— e
P @ ®

Plnica it

110 130 150

must wine
(Enzyme treatment) (mglkg Enzyme)
(p<0.05)
t (p>0.05)

YW MW

Main

178.39~

i

19.66 b

(o
ura
Vin

i

W

on)
actor



Ester (mg/L)

(% Acidity)

4.28

| —
OI—‘I\)C&J#()'I@\I(JDOOO':

04 06

(% Acidity)

4.29

ahC

ns
must
wine
YW
MW

3

85.70 a

ffil **
h-
~
S
—
must wine YW MW
(Enzyme treatment) Maturation)
ain factor
!
( )
e 2 2
8' B B 5 8 o
o o 9

must  wine

YW MW
(Enzyme treatment) (mglkg Enzyme) (Maturation)
Main factor
(p<0.05)
(p>0.05)
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‘E,A 0.45
> 3 I 0
g, 8 0.4 4 l!c') 'O_)
53 0354 2 3
g3 f
c& 031 I
®  0.25-
0.2
0.15 -
0.1 4
0.05 -
n J i s ! ——
must wine YW MW
(% Acidity) (Enzyme treatment) (M at_uratlon)
Main factor
4.30
1 ( )
_ 87 B = Y/ § = X a5
X 0 L
- -
0 %
2 . -
.
3 4
.
2 §
1 - %
0 . , N\
0.4 0.6 must  wine 19 130 150 YW Mw
(% Acidity) (Enzyme treatment) (mglkg Enzyme) (Maturation)
Main factor
431
(° Brix)
ab (p<0.05)
s (p>0.05)
must =
wine =
YW =

MW



% Titratable acidity
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el
4 06 must wine 110 130 160 YW MW

Bo Acidity) {Enzyme treatme (mg/kg Enzyme) (Maturation)
Main factor
4.32 ! !
( )
FH4 ® o o
04 06 must wine 110 130 150 YW MW
(% Acidity) (Enzyme treatment)  (mglkg Enzyme) (Maturation)
Main factor
433
L
ap (p<0.05)
s (p>0.05)
must =
wine =
YW =

MW
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TTmaea
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il

04 06 omust wine 110 130 150 YW MW
(% Acidity) (Enzyme treatment) (mglkg Enzyme) (Maturation)
Main factor
4.34
: (% Transmittance)

ahc (p<0.05)
must =

wine =

YW =

MW =

4.23-4.34 ( 23-.26)
06 ( )
( ) TSS ( ) (%
Transmittance) 04 pH
(p<0.05) (Hue)
( ) (p>0.05)
(p<0.05) Hue pH
(p>0.05)
150 /. Hue
t (p<0.05)



1SS

Free sulfur dioxide

. ' pH
(p>0.05)
3.3.2.2
4.35-4.37
¥ 8
12 - e =
g 9
(=)}
E
> ol
3
0 - R
04 06
(% Acidity)
4.35
ab
ns
must =

wine -

21

i

Hue

(p<0.05)
2 g 2
S g 2
s s o

must ~ wine
(Enzyme treatment)

(p<0.05)
(p>0.05)

W 13 9
(mg/kg Enzyme)
Main factor



Bound sulfur

Total sulfur dioxide

92

i 8 8 8 3 g 8 8
< 105 - A r F ¥
o i
E 904 |i.
S 75
x
S 60 -
o
45 -
30 -+
15 4
o - RS | gt .
04 oe must  wine 110 130 150
(% Acidity) (Enzyme treatment) (ma/kg Enzyme)
I\/?aln ?actor
4.36
S = = E 3 3z
120 - - & ¥ ¥ F
%’; 90 -
E
60 -
30 A
0 4 : I QRS |
04 06 must  wine 110 130 150
(GeAcicity) (Enzyme treatent) (mglkg Enzyme)
Main factor
4.37
ab
ns (p>0.05)
must =

wine =



Phenolic compound

93

4.35-4.37 ( 27)
0.6
0.4 (p<0.05) '
(p>0.05)
(p<0.05)
1
(p>0.05)
3323
4.38-4.49 28- 31
b - -
§7o§§E§§§§§§§§§
& 643 - g _° Y o= BN\ @ e a
% 576 B
O 504- :
D 4324
‘E’ 360 -
288 -
216 :
144 :
72 - i
0 : ;
Treatment combination
e M L M | _________ H
0.4 % Acidity 0.6 % Acidity
E304-M-110 1 04-M-130 00.4-M-150  0.4-W-110 U0.4-W-130 S0.4-W-150
0 0.5M-110 00.6-M-130 E0.6-M-150 10 0.6-W-110 0 0.6-W-130 S0.6-W-150
4.38

(p<0.05)
04,06 = (%)
110, 130, 150 = ( () )
M =



C ——
B 100 -
&
50 -
0 Z
Treatment combination
A gl st S
’—0_4%Acidity i 0.6 % Acidity —,i
FU04M110 D0.4-M-130 104-M-15Q U0.4-W-110 10.4-W-130 E0.4-W-150
1 0.6M-110 110.6M-130 U0.6-M-150 D0.6-W-110 E30.6-W-130 E30.6W-150
4.39 »
0.7 +
Hue (PR} ; |
0.5
0.4 4
0.3 4
0.2
0.1
0
Treatment combination (ns)
Y LMy {
0.4 % Acidity | 0.6 % Acidity
E304-M110 D0.4-M-130  04-M-150 0.4- -110 S0.4-W-130 00.4-W-150
1 0.6-M-110 U0.6-M-130 00.6-M-150 n0.6-W-110 00.6-W-130 EI0.6-W-150
4.40
(Hue)
(p<0.05)
ns (p>0.05)
0.4,0.6 = (%); 110, 130, 150 = ( J



0.03 - 027 mum Aeat | X 0.027 0.027 g

% Volatile acidity
(as acetic acid)
o
S

remet comblnatio (n)
I M I | M | |
0.4 % Acidity .0.6 % Acidity .
U0.4-M-110 00.4-M-130 U0.4-M-150 U0.4-W-110  04- -130 S0.4-W-150
1 06-M110 00.6-M-130  0.6-M-150 1 0.6- -110 E30.6-W-130 E30.6-W-150

441
, (== )
152 4
114 4
<
76 4
38 -
04— e
Treatment combination (ns)
I M | M ' i
I 04 % Acidity 0.6 % Acidity 1
E104M110 D0.4-M-130 u04-M-150 E104W-110 04- -130 U0.4-W-150
1 0.6-M-110 110.6-M-130 00.6-M-150 D0.6-W-110 0.6- -130 E10.6W-15C
4.42
(p>0.05)
04,06 = (%); iio, 130, 150 = (



Ester ( as mg/L ethyl

acetate)

443

4.44

105 +

8

(-]
()
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o
N
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1

(]
i

105.04 a

98.74 b
99.12b
95.98 c

©
©
T
©
~

Treatment combination

| W |
= [ |

l 0.4 % Acidity 0.6 % Acidity |
04-M-110 1 0.4-M-130 U0.4-M-150 E30.4-W-110 10.4-W-130 B0.4-W-150
0 0.6-M-110 B0.6-M-130 S0.6-M-150 no.e-W-HO S0.6-W-130 E30.6-W-150

Z
=

i

Treatment combination (ns)

0.4 % Acidity .0.6 % Acidity

mo.4-M-110 D0.4-M-130 B0.4-M-150 B0.4-W-110 B0.4-W-130 B20.4-W-150
0 0.6-M-110 B0.6-M-130 B0.6-M-150 D0.6-W-110 00.6-W-130 E30.6-W-150

1 (p>0.05)
(p<0.05)

110, 130, 150 = (/)

96




0.331 0.337 0321 0327
‘ 0318 030 0.304 0304 0312 [T e 0.302 0300
g 03 T
i
? 3
02 1| Bt
181
¢ 01- i i :
; "'“a"a"
m]l iy
Treatment combination (ns)
M- M H
0.4 % Acidity _0.6 % Acidity
®04-M-110 a0.4-M-130 U0.4-M-150 ~ 04- -110 H0.4-W-130 EO0.4-W-150
0 0.6-M-110 m0.6-M-130 00.6-M-150 D0.6-W-110 EDO.6-W-130 E0.6-W-150
4.45
, A )
o 6 - 2 ' 5.60 560 555 550 ft.GO 5.50
(Brix) 5+
4 4
3 -
24
1
0 - . |
Treatment combination {ns)
e e e
| 0.4 % Acidity % 0.6 % Acidity l
E304-M-110 C0.4-M-130 E30.4-M-150 U0.4-W-110 10.4-W-130 S0.4-W-150
00.6-M-110  6-M-130 a0.6-M-150 D0.6-W-110 E30.6-W-130 E0.6-W-150
4.46
(° Brix)
! (p>0.05)
04,06 = (%); 110, 130, 150 = (
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080 080 080 08N
5. 08- _ 0.785' 708
%‘g o 0580 0681 0485
2 g 0.6 -
8 S 054
=0
0.3 -
0.2 -
0.1
5 3 T
Treatment combination (ns)
1 M 1 M
1 0.4 % Aciditv 0.6 % Aciditv 1
00.4-M-110 D0.4-M-130 U0.4-M-150 U0.4-W-110  0.4- -130 E0.4-W-150
1 0.6-M-110 10.6-M-130 U0.6-M-150 D0.6-W-110 E30.6-W-130 E0.6-W-150
447
( )
pH 47
3 4
2
1
0
Treatment combination ( )
M e droemeeeeeee | M | |
0.4 % Acidity | 0.6 % Acidity |

E0.4-M-110 00.4-M-130 U0.4-M-150 U0.4-W-110  0.4- -130 E0.4-W-150
0 0.6M-110 E0.6-M-130 E0.5-M-150 DO0.6-W-110 U30.6-W-130 Ei0.6-W-150

4.48
I (pH)
, ‘ (p>0.05)
04,06 = (%); 110, 130, 150 = (

98



% Transmittance

75 - g
50 A
25 4 .. ; '...:
° Treatment combination
| M 1 1 M i —
| 0.4 % Acidity | 0.6%Acidity
EU0.4-M-110 20.4-M-130 mo.4-M-150  4-W-110 B0.4-W-130 S0.4-W-150
0 0.6-M-110 B0.6-M-130 00.6-IVI-150 CO0.6-W-110 EJ0.6-W-130 EJ0.6-W-150
4.49
(% Transmittance)
(p<0.05)
04,06 = (%)
M =
110, 130, 150 = (/)
4.38-4.49 ( 28- 31)
) ( )
(p<0.05) Hue (
) L ) (°Brix)

) pH (>0.05)



Free sulfur dioxide (mg/L)

4.50

100

3.3.24

||,n lfl L}
4.50-4.52 .32
(p>0.05)
- 0
~ - o« ;.; D]
~ = L] N =] & - — =
S & % & _f S 35 ¢ pmm—
0] =
= 3 ' 3
0 t—m

Treatment combination (ns)

| | \Y |

| L I -
0.4 % Acidity | 0.6 % Acidity

e sy

EH0.4-M-110 D0.4-M-130 HO.4-M-150 BO0.4-W-110 B0.4-W-130 HQ.4-W-150
0 0.6-M-110 B0.6-M-130 E0.6-M-150 D0.6-W-110 E30.6-W-130 E10.G-W-150

-

ns (p>0.05)
0.4,0.6 = (%)

110, 130, 150 = ( ( 1 )



101

100.16

100.22
100.18
100.06
100.21
100.16
| 100.04
100.04

i) 100 -
Ig 75 -
50 -
'c
0 25 -
0 ;
Treatment combination (ns)
E—" 1 | M | B
| 04 % Acidity | 06%Acidity
00.4-M-110 D0.4-M-130 HO.4-M-150 U0.4-W-110 @0.4-W-130 EO0.4-W-150
00.6-M-110 U0.6-M-130 00.6-M-150 no.6-W-110 a0.6-W-130 EJ0.6-W-150
451 ! !
g 119 -
5 88-
5
T 65-
:g 22 -
e
0 i |
& M ii '1 M
1 0.4 % Acidity % 0.6 % Acidity I1
004M-110 0 -- -  E04-M-150 EJ0.4-W-110 00.4-W-130 S0.4-W-150
1 0.6-M-110 EU0.6-M130 S0.6-M-150 DO0.6-W-110 EQO.6-W-130 00.6-W-150
4.52 !
ns (p>0.05)
04,06 = (%); 110, 130, 150 = ()



4.1
(p<0.05)
0.6
(overall) (p>0.05)
45
Appearance Aroma Taste Aftertaste
€ ) (6 ) (6 ) @ )
0.4 % 231+0.22ns 4281043 ns 4.04+043ns 2.0410.27 a
0.6 % 224+024ns  4.23+047 ns  4.044045 ns 1.84+0.35 b
ns
2.2610.26 4.19+0.42 4.04+0.41 1.88+0.21
2.29+0.26 4.32+0.47 4.05:0.47 1.99+0.32
ns
110/ 2.21+0.22 4.33+0.43 4,06+0.45 1.9910.22
130 2.29+0.24 4.2140.44 4.0310.40 1.88+0.35
150 ./ 2.26+0.24 4.23+0.48 4.04:0.47 1.95+0.31
12 2361022 a  4.25:043 ns 4.05£0.46 ns 1-94+0.31 ns
24 219+0.24 b 427+042 ns  4.04+0.42 ns  1.93+0.34 ns
ap (n<0.05)

ns (p>0.05)

102

(aftertaste)
04
(total)

(p>0.05) 45

Overall Total
(2 ) (20 )

1.26+0.20 ns  13.92+1.07 a
1.19+0.19 ns  1353+1.22 b
1.20+0.17 13.54+1.10
1.24+0.21 13.91+1.21
1.27+0.20 13.85+1.09
1.17+0.19 13.59+1.11
1.23+0.18 13.74+1.30
11640290  13.75+1.05 ns
1.28+0.28 a  13.70+1.23 ns



4.2

4.6

(%)
04

06

(0>0.05)

110
130
150
110

SRBEEBEESR

46

Appearance
@ )
2.24+0.23
2.1310.22
2.3810.22
2.2010.25
2.40+0.22
2.2240.24
2.28+0.20
2.2240.23
2.4310.23
2.1710.24
2.4310.23
2.2240.21
(p>0.05)

Aroma
o 3
4.28+0.37
4,390.46
4.4040.36
4101047
3.90+0.44
4.10£0.50
4.15+0.42
4.50£0.53
4.2940.51
4,05+0.42
448048
4.45+0.45

Taste
6 )
4,08+0.43
4.23+0 371
4.15+0.30
3.88:041
3.88£0.50
4.03:0.20
386+0.5C
4.07+0.46
4.18+0.44
3.90+0.39
4.13+0.50
4.13+0.49

Aftertaste
g )
1.8540.27
2.0740.28
1.830.31
1824041
1.83+0.24
1.91+0.35
2.05+0.25
1.98+0.30
1.95+0.42
1.91+0.27
2.1540.23
1.90+0.33

Overall
2 )
1.25+0.19
1.36+0.16
1.05+0.15
1.25+0.21
1.1140.15
1.18+0.16
104021
134021
1.18+0.24
1.20+0.16
1.2810.20
1.34+0.20

Total
@ )
14.01+0.89
135040.90
13.65+1.09
14124132
1367+1.11
1459+1.13
13.7940.9
134241.37
12.86+1.33
1348+1.20
13.76+1.27
13874154
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