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1

Treatment

Control
45°c 2
45°c 10
45°c 20
50° 2
50°c 10
50°c 20
55°C 2
55°c 10
55°Cc 20

(Fresh weight, %)

0
100.00+0.001A
100.00£0.00A
100.00+0.00A
100.00+0.00A
100.000.00A
100.00+0.00A
100.000.00A
100.00+0.00A
100.000.00A
100.00+0.00A

3
98.10£0.134B
98.0910.11aB
98.2310.068B
97.83+0.10a0B
97.6310.20xB
97.56+0.13t0B
97.60£0.16kuB
97.71+0.17amB
97.25¢0.20B

97.53£0.32aB

6
96.61£0.18exC
96.67+0.18aC
96.86+0.11C
96.30£0.15eC
95.9240.360kC
96.0920.140xlC
95.89+0.25aKC
96.08+0.210xC
95.35:0.27
95.46£0.290C

Fresh weight, % +SE*

8
95.63£0.184D
95.70£0.204D
95.91+0.12:D
94.960.31 D
94.66+0.53aD
94.93+0.20bxD
94.7940.30kxD
95.12+0.29a0)
94.06£0.35¢D
94.080.24D

10 1
04.1240.28& '
04.424031E
04.49:0.10
03.35:0.6441E
03.90+0.674D  92.42:0.784F
03.65:021d41F  92.08+0.204F
03.75:0.324(F 92,400,414
04.07:038D  92.70:051&
0281 +0.400E  91.62t0.424F
02.6910.19E  91.10+0.23F

93.02£0.48¢

14

92.04+0.44%

90.71+0.67aG
90.96+0.53aG
91.03+0.904F
90.28+0.301G
89.37+0.231G

DMRT (P < 0.05)

16

90.74+0.12&
89.35+0.18H
88.27+0.32H

DMRT (P < 0.05)
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Treatment

Control
45°¢ 2
45°c 10
45°c 20
50°c 2
50°c 10
50°c 20
55° 2
55°¢ 10
55°¢ 20

(Ethylene, nl./kg.h.)

0
37.12+5.496C
134.160.0200A
240.24+4 53A
239.15£49.57dA
103.20+10.31¢S
176.91+8.311dA
198.21 +24.351cA
102.96+5.07cB
200.04£33.47IA
300.88+6.908A

3
16.880.821D
23.33£1.26¢E
57.10£2.37he
25.5411.29C
17.49£2.050D
17.62+1.98¢&
32.89+0.90¢E
17.3240.69¢G
17.01£0.7368
64.10+2.244D

6
19.95+3.566D
34.99+2.3000E
25.96+3.91ckD
33.59£1.62IC
25.35£0.90cck0
39.24£2.76tD
53.05+1.004E
31.89+4.34buF
43.23£11.9646
17.2741,29¢

Ethylene, nl./kg.h. £SE**

8
49.05£9.28:8
51.7624.01LC
42.14+1.134D
46.02+3.60C
94.8515.16aC
56.970.544D
45.08+1.39&
52.35£2.42dE
16.22+1.341B
52.9416.54D

10
137.0813.44A
712.99£4.75B
136.831 1.518
190.17£2.028
169.53+4.17T0A
64.90£1.05dC
73.374£3.12dD
62.08+1.24000
64.6312.828
59.78£3.59dD

12

*k

137.25£5.126A

65.22+2.99¢C
12.21+0.22¢C
120.09+0.991B
69.56+0.24cC
17.68+4.578B
2481£1.83E

14 16
43.75+1.730D
106.31£9.954B
83.4414.700C
134.69+14.17A  46.21 +4.2TIE
188746888 25261868
84.55+1.200s 70.9243.884C
DMRT (P < 0.05)

DMRT (P < 0.05)
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3

Treatment

Control
45°c 2
45°c 10
45°c 20
50°c 2
50°c 10
50°c 20
55°c 2
55°c 10
55°¢ 20

(Lvalue)

0
47.34+1.6118
45.72+0.00c
45.72+0.00B
45.72+0.00°
45.72+0.00B
45.72+0.000
45.72+0.00c
45.72+0.00°
45.720.00D
45.72+0.00b

3
45.72£0.001S
51.50£2.120
47.34+1.620
50.5711.620
48.95+1.86b
48.95£1.865
50.64£2.84°
45.7210.00°
48.95+1.86°d
46.13+1.68b

6
47.34¢1.62aB
48.95+1,8638C
47.34¢1.62aB
53.11£0.93&6
48.95+1.864B
48.9511.864B
50.46+2.73aC
45.7210.00bc
51.70£2.87d
51.56+2.88a8

color, Lvalue +SE*

8
47.87+2.15tB
45.720.001
49.88+4.1718B
87.7520.008A
45.72+0.0018
48.9513.231B
47.34+1,621C
47.3441.621C
54.34+2.16C
53.74£4.27TMA

10
84.56+0.008A
48.95+3.2308C
84.2210.348A
87.01+0.758
85.13£0.57aA
49.1243.4008
68.82+3.631B
50.03+2.15¢BC
58.65+0.008
54.64+1.400A

12

*k

84.670.40A

86.07£0.88aA
52.18+0.00B
84.56+0.002A
52.4016.681B
53.80£3.1008°
57.8520.07MA

14

84.56+0.00A

84.56+0.00A
84.56+0.008A
84.56:0.008A
64.71+1.40MA
55.7410.69cA

16

84.56+0.00A
66.11+0.00M
57.27+0.95¢A

DVRT (P 5 0.05)

co
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(Hue value)

Treatment color, Hue value +SE*
0 3 6 8 10 12 1 16
Control 06140.00B 0610008  -0.61:0.008  -0.61x0.008  -0.12+0.00aA "
45°¢ 2 0.61+40.00e  -0.60£0.000C  -0.60:0.00C  -0.61x0.00C  -0.600.00C -0.100.01*  -0.12+0.00a

45°c 10 -0.61£0.000  -0.61£0.008  -0.61:0.008  -0.60:0.018  -0.09:0.038A

45°c 20 -0.61£0.00e  -0.60£0.00cC  -0.60+0.00C  -0.13+0.0088  -0.110.028A

50°c 2 -0.6140.00e  -0.60£0.008  -0.60£0.008  -0.61:0.008  -0.11£0.01aA -0.1210.02°*

50°c 10 -0.61£0.000  -0.60:0.008  -0.60£0.008  -0.60£0.008  -0.60+0.01cS -0.60£0.008  -0.12£0.00aA
50°c 20 -0.61+0.00°  -0.60:0.01,C  -0.60£0.01bC  -0.61x0.00cC  -0.35:0.01B -0.12£0.00°*  -0.12+0.002A

55° 2 -061£0.00e  -0.61+0.00C  -0.6120.00CC  -0.6120.00cC  -0.60£0.00cC -0.52£0.09tB  -0.12£0.008A -0.12+0.000A
55° 10 -0.61+0.008  -0.60:0.008  -0.60£0.00bB  -0.60£0.008  -0.60+0.008 -0.57:0.00M8  -0.54:0.03MA -0.51+0.04cA
55° 20 -061£0.00e  -0.45:0.0000  -0.43:0.004D -0.40£0.016D -0.33:0.05tC -0.20:0.058  -0.15:0.0288 0.06+0.06aA

DVRT (P < 0.05)
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50° 20 total chlorophyll
total chlorophyll 8 12
45° 2 total chloraphyll
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5

Total chlorophyll (pg/gram fresh weight)

Treatment
0

Control 30.00£2.031A
45°¢ 2 31.38+2.40a
45°c 10 30.82+1.66a
45°c 20 33.28+1-71a
50°c 2 32.3511.93a
50°c 10 34.40+1.95a
50°c 20 30.30+1.94ab
55° 2 31.79+1.10a
55°c 10 31.8312.67a
55° 20 30.96+1.8%

3
35.90£0.994A
32.96£0.70abA
33.71£0.03A
30.21+2.67448
31.96+2.48aA
30.84+1 244¥8
32.24+3.774¥8
31.04£2.798A
32.90£2.23dA

Total chlorophyll, pg/gram fresh weight +SE

b
32.52+1.75A
30.671.07abA
26.5411.03bcA
26.18+0.81xB
33.89£0.860A
30.18+0.81a¥8
34.76+2.78A
30.15+1.12A
23.85£1.158

8
30.45£3.18aA
29.47+1.38aA
18.8415.768

4.86%0.77dC
34.85+4.598A
34.91£0.556A
21.5412.2738
32.26x4 04aA
24.29+1.21bcS
18.66+1 668

10
3.5620.076B
28.27£0.138A
3.8440.78C
5.50£0.91C
3.7240.2068
26.3411.638
10.09+1.75dC
23.58+2.534B
18.8411.09xB
16.73£2.118

12

*k

3.30+0.328

3.41+0.368
20.31+2.60aC

311£0.23D
19.75£1.7748B
23.06£2.388
15.8620.921B

14 16
4.02+0.368
4.29+0.44¢
3.5410.27dD
4.43£0.32¢C 3.4520.341C
21.49+3.488  19.59:1.83B
14.5620.918 6.32£0.100C

DMRT (P £ 0.05)
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Treatment

Control
45°c 2
45°c 10
45°c 20
50°c 2
50°c 10
50°c 20
55°C 2
55°% 10
55° 20

(Firmness, Newton)

0

3

49.04£0.001A 49.04:0.00%

49.04+0.00A
49.04£0.00a
49.04£0.00a
49.04£0.00a
49.04+0.00a
49.04+0.00a
49.04+0.00a
49.04£0.001

49.04’_r0.00Al

49.04£0.00a
49.04+0.00a
49.04£0.00a
49.04£0.00a
49.04+0.00a
49.04+0.00a
49.04+0.00a
49.04+0.00

49.04+0.00a 5

6
49.04+0.00A
49.04£0.00"
49.04+0.002A
46.19£2.84A
49.04£0.00"
49.04+0.00A
49.04+0.00A
49.04£0.00A
49.04+0.00a
49.04£0.00"

Firmness,

8
49.04+0.008A
49.0420.002A
38.30£0.931B

6.37:0.008B
49.0410.008A
49.04:0.00aA
49.04+0.008A
49.0410.008A
47.8911.14a
48.5410.49A

Newton £SE

10 12
6.72+0.34(B "
43.94+0.98tB  7.39+0.54cC
1.71£1.254C
8.0420.49B
8.19£0.90B  6.470.200C
48.48+0.56dA 34.7212.55be
115240.93B  7.26+1.18cC
45.85+3.194B 33.93+0.39tC
49.04+0.00a  49.04+0.003
43.12+2.998  47.02+2.01A

14 16
5.00£0.820
5.57+0.70cC
5.43:0.140
8.07£0.87(D  6.57+0.38ID
49.04£0.00a  47.5611.47a
49.04£0.00A  7.26+1.57IC

DMRT (P * 0.05)
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16 Total Soluble Solids (TSS)

TS
™ '

45°c 20

50°C 2 20
10 TSS
45°c 2 12
50° 10
TSS 14
55°C 20 TSS 16
' b5° 10 TSS

16 722,23, 24)

55 °¢ 2
6 45 °c 2
4 50 °c 2
2 10 20
( ) 55 °c 10

50 °c 10

5 °c 10
5 °c 20
TSS

55°C 2

50°c 10

44

T3S
T3S
45°c 10

55°C 2

20

20



Treatment

Control
45°C 2
45°c 10
45°c 20
50°c 2
50°c 10
50°c 20
55°¢ 2
55°% 10
55° 20

0
3.00£0.0018C
3.08£0.08b
3.00+0.00¢
3.0 +0.008
3.00£0.00¢
3.15£0.19RC
2.85£0.15d
3.00£0.00°
2.85£0.26¢
3.08+0.08s

(Total Soluble Solids, °Brix)

3

6

3.00£0.00boBC  2.78+0.141C

2.70+0.17hedB
2.78:0.14bC
2.70£0.24boB
2.40£0.17dC
2.50£0.10cdC
4.000.53d
3.23+0.28IxC
3.20+0.26hcBC
3.45:0.19aB

2.7810.14tR
2.78+0.141C
3.10£0.56aB
2.63£0.081C
2.78+0.260C
3.68+0.140
2.78+0.19hc
3.68+0.14a8
3.68£0.1488

Total Soluble Solids, °Brix +SE

8
3.20£0.1068
2.90+0.268
7.20£1.508

14.30£2.058A
3.15+0.15¢C
3.00+0.17C
3.530.08d
2.9310.35¢C
4.10£0.10cA
3.30+0.178

10
19.95+0.158A
3.30£0.00eB
19.20+0.908A
13.95+0.15M
14.80£0.87t8

3.00£0.00d8C

10.80£0.00cC
3.10£0.360C
2.55£0.260C
3.90£0.35B

12

LK

20.10£0.520A

21.15£0.928A
3.7520.150B
19.40+1.04a8
3.00+0.306C
2.80£0.20tC
3.45:0.4018

14

21.30£1.058A

20.10£0.37aA
21.40£0.958A
16.40£1.1118

16

21.08+0.438A

3.1040.26BC 2.78+0.14cC

3.700.728

15.30+2.700A

DVRT (P < 0.05)
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PPO hsp70
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1
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8

9

(Fresh weight, %)

Treatment
control
50°c 10
55°C 2

(Fresh weight, %)

Treatment

control
50°c 10
55°¢ 2

0 1
100.00£0.001A 92.06£0.87t8
100.000.00A  94.72+0.458
100.00+0.00A  94.50+0.294B

0 14
100.00+0.001A 91.28£1.198
100.00£0.00A  93.71£0.66b
100.00£0.00A  90.3240.27p

14°c 1

Fresh weight, %£SE*

10 13 15 17
90.01+0.981BC 88.26+1.016D 86.53+0.921{E 84.77+0.86E
9320£0.36c  91.92¢0.36D 90.63+0.24& 89.14+0.12&
93.23+1270c  9152+0.254D 90.08+0.61dE 88.53+0.81&E

14°c 2

Fresh weight, %+SE*

17 20 22 24
90.66+1.221b 88311540 84.80:+1.811D 81.12+2.2200
92.50£0.90p  90.39:0.48c  86.97+0.36d  83.41:0.28e
89.43+0.63b 87.6210.02c  84.76:0.10d  81.79:0.3%

DVRT (P £ 0.05)
DMRT (P < 0.05)



50

n 55° 2

13control {1 50°C 10

\\\\\

\\\\\\\\\\\\\\§

\\\\\\\\\\\

222 \\\\\

77772222

\\\\\

100 -

i ——
& 8 &8 8 R
(%) Wbtam ysaid

15 17

3

1
days

)

(

Time

)

(Fresh weight

25

¢l

14°

55°C2

Hcontrol U50°C10

\\\\\\\
E

U i

\|l|¢l.4!, = m..

wn o wn o wn
D ()] [ee] (e ~
(%) WbBrom ysai4

s

22 24

0

)

2
days

17

14

(

Time

)

(Fresh weight

26

c2

14°



10 (Fresh weight, %)
14°c 3
Treatment Fresh weight, % +SE*
0 21 2 21
control 100.00£0.001A 83.67+3.6418 79.31+3.54B 73.59+3.92b
50°c 10 100.00£0.00  87.53t1.55b 82.99+1.86kc 77.03:2.11c

55°C 2 100.00£0.00A  83.69£1.700  79.09+2.24bc 73.19+2.69¢

DVRT (P < 0.05)

control BU50°C10  ~55°C2
e Bt
o 1.1

2| b

Fresh weight (%)

60 -}

50
0 pil 24 2
Time (days)
2T (Fresh weight, %)
14°c 3

51
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2.2
14°c 1
2 1
50°c 10
13 15 17 (
11 28) 50°c 10
25° (14
2
55°C2 15
17
, 14° 2
2 14°c 1
50°c 10 22
21 12 29)
50°c 10 25°C 1
20
55°C 2
2 24
14°c 3
14°c1 2
55°¢ 2
27 ( 13 30)

50°c 10



il (Ethylene, nl./kg.h.) 14°c 1

Treatment Ethylene, nl/kg.h. SE*
0 7 10 13 15 17
control 14.86+1.688C 11.43+2.390D 8.30:0.04D  22.7410.58A 13.97+1.64BD 19.48+1.9818
50°c 10 3751435604 195242158 6.54+0.71C  214610.398 11.01+142C  20.97:0.71b
55°¢ 2 2456+0570A  11.70+0.771C  15.72£2.748C 10.7810.80tc 24.89+2.12A  18.68+0.96b

12 (Ethylene, nl./kg.h.) 14°c 2

Treatment Ethylene, nl./kg.h. £SE*
0 14 17 20 2 24
control ~ 14.86+1.68B 15.68:0.95B 13.12+1.28B 3.69+1.04,C  26.03+1.491A 23.77+3.660A
50° 10 3751435687 24.05:0.1688C 14.91+41.91° 19.38+1.138C 29.95¢3.89A8 24.13+349(EC
55°C2 2456£057HC 12941029 13.98+1.41° 995419710  28.49+1.04B 42.940.50A

DMRT (P < 0.05)
DMRT (P * 0.05)
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29 (Ethylene, nl./kg.h.)

14°c 2



13 (Ethylene, nl./kg.h.)
14°c3

Treatment Ethylene, nl./kg.h. +SE*
0 21 24 21
control 14.8611.68“  15.60+1.22B 22.78+2.5118 31.92+4.611A
50° 10 37.51£3.56" 23.92£2.708 22.97+1.45s  24.70+0.220
55°¢ 2 24.5620.571B 12.4810.54&_121.02+1.45® 34.87£0.32A

DMRT (P £ 0.05)

DVRT (P < 0.05)

—control =+ —50°C10  ——55°C2

20.0 -

Ethylene (nl./kg.h.)

10.0 -

0.0 T T T

Time (days)

30 (Ethylene, nl./kg.h.)
14°3



)

56
2.3

14° 1
L Hue
L Hue
2 17( 1417 3
15 55°¢ 2 L
14° 2
2 14°
1 22 Hue
55°¢ 2 L Hue 3
24 ( 1518 323
14°c 3
L Hue 24
50°c 10 L
( 16,19 33 39)
24 Total chlorophyll
14° 1
total chlorophyll 3
20 37) total chlorophyll 15
17
14° 2
total chlorophyll
14°c 1 total - chlorophyll
0 2 24 ( A 3
22 55°C 2

total chlorophyl



14 (Lvalue) 14°c 1

Treatment color, Lvalue +5E*

0 1 10 13 15 17
control  47.34+1.62BC 47.34+1.62,c 45.7240.001C 53.11+3.441 47.34+162(BC 84.85+0.991A
50°C10 4572¢0.000  47.34+1.628  45.72+0.008 50.46+3.008 45.720.008 84.06£0.29A
55°C2 4734+162c  4572+0.00°  47.34+1.62c 52.18+0.008 52.18+0.00d) 83.55+0.00A

15 (L value) 14°C2

Treatment color, Lvalue +SE*
0 14 17 20 22 24
control  47.341.628 54.05+5.0418 48.95+1.8618 54.05+1.08B 55.55+3.50B 85.2610.70%
50° 10 45.7240.00c  50.57+1.62sc 48.95+1.86hc 5451+1.17s 55.55+4.28b 84.5610.00a
55° 2 47.3441.62c  52.43+4.81hc 52.1840.000c 52.18+2.64bc 60.48+3.96b 84.5620.00a
DMRT (P < 0.05)

DMRT (P ~ 0.05)
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3

color (L value)

16

100

80 -
60 -
40 -

20 -}

(Lvalue)
14°c 3

Treatment color, Lvalue +SE*

0 21 2 27

control 47.3441.62'° 52.79+2.711C 64.49+0.8688 85.46+0.641A

50X 10 45.7240.00° 52.18+2.64c 62.03+0.12tB 84.8740.10a
55X 2 47.34+1.62¢  50571.62¢ 65.3540.0088 84.97+0.00a

DMVRT (P < 0.05)

DVRT (P < 0.05)

Bcontrol 1l 50% 10 55X 2

2 24 21
Time (days)

(Lvalue)
14°c 3



17 (Hue value)

Treatment
control

50°c 10

55°C2

18 (Hue value)

Treatment

control
50°C10
55°C?2

0

-0.60£0.00B
-0.61£0.00p
-0.61£0.00BC

0

-0.60£0.001B
-0.61£0.000
-0.61£0.00c

7

-0.61£0.001
-0.61£0.00b
-0.61£0.00c

14

-0.60£0.011
-0.60£0.00n
-0.6040.01°

-0.61£0.00,b
-0.6140.008
-0.61+0.000c

color, Hue value +SE*

10 13
-0.60£0.001
-0.61+0.00®
-0.60£0.008C

color, Hue value +SE*

iy 20
-0.61£0.00  -0.60£0.001
-0.61+40.000  -0.56+0.048B
-0.60+0.00°  -0.60+0.00c

15

-0.61+0.001
-0.60£0.01B
-0.60£0.00p

22

-0.57+0.0318
-0.5740.04®
-0.4740.05®

14°C 1

17

-0.0840.031a
-0.08£0.02A
-0.04+0.00a

14°c 2

24

-0.13+0.01%a
-0.12£0.00A
-0.12£0.00A

DMRT (P < 0.05)
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36

19

color (Hue value)

Treatment

control
50°c 10
55°¢ 2

(Hue value)

14°c 3

color, Hue value #SE*

0 2

DVRT (P < 0.05)

03 control ~50°C 10 U55°C2

2 24

Time (days)

(Hue value)
14°C 3

-0.60£0.00C -0.580.031C -0.4740.00B -0.10+0.031A
-0.61£0.00°  -0.60£0.00c
-0.61+0.00c  -0.60£0.00c

24 21
-0.4610.02b  -0.0840.01a
-0.47£0.000  -0.06£0.00a

21




20
14°c 1

2
14°c 2

Total chlorophyll (pg/gram fresh weight)

Treatment

control
50°c 10
55° 2

Total chlorophyll, pg/gram fresh weight +SE
0 7 10 13 15 17
32.97+1.321A 32.90+2.271A 33.81+3.201A 27.50+3.341A 31.43+2.291A 4.37+0.1018
31.174¢1.09a 33.03t2.36a 28.08t151a 29.12¢1.18a 31.46+4.41a 4.95+0.32s
31.6140.63a 32.11+3.36a 28.83£3.95a 28.72t2.48a 28.75£3.33a 4.65+0.25a

Total chlorophyll (pg/gram fresh weight)

Treatment

control
50°¢ 10
55° 2

Total chlorophyll, pg/gram fresh weight +SE
0 14 17 20 22 2U*
32.97+1.3218 26.2643.88%b  35.33£3.47h 255411 33w 24.39£3.098 9.04+1.121C
311741098 29.38+3478  39.55+3.61A 2459+191B  23.31+4.47B 8.93:0.56¢
31611063 33.15+162a  34.21+178a 2826+187®  16.97+1.41° 75810.58D

DMRT (P £ 0.05)
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14°c 3
total chlorophyll

( 2 3 24
55°C 2 total chlorophyll
2.5
14° 1
3
14°c
15 17
3 ( 23
40)
14° 2
14° 1
22 24
50°c 10
( 24 4)
14°¢ 3
24 ( 5 &)
50°c 10
55°¢ 2
2.6 Total Soluble Solids (TSS)
14° 1
3 1SS

( 26 4 T3S , 15 T3S



Total chlorophyll (ug/g F.W.)

22 Total chlorophyll (pg/gram fresh weight)
14°c 3

Treatment Total chlorophyll, pg/gram fresh weight £SE
0 2 24 2
control 3297+1.321A 32.59+3.90h 12.87+2.73B 6.29£0.448
50°c 10 31.17+1.09a 35.57+4.09a 15.01+2.87b 5.600.13dx
55°c 2 31.610.63a  34.064.60a - 9.80£0.99  4.77+0.311B

DVRT (P < 0.05)

DVRT (P < 0.05)

nBcontrol m 50°c 10 U55°C2

Time (days)

Total chlorophyll (pg/gram fresh weight) ,
14°C3

66



23 (Firmness, Newton) 14° 1

Treatment Firmness, Newton +SE
0 7 10 13 15 17
control  49.04+0.001A 49.04:0.00A 49.04+0.00& 47.99+1 06k 3651+4568 0.20+0.21C
50°c 10 49.04+0.00a  49.0410.00a 49.04+0.00a 47.89+1.15a 40.37+4.780 6.82+0.52¢

55°C 2 49.0440.00a 46.78+2.26*  47.99+1.05a 49.04+0.00a 46.45:1.80a 6.23£0.35b
24 (Firmness, Newton) 14°¢ 2
Treatment Firmness, Newton +SE
0 14 17 20 22 24

control 49.04+0.001A 49.04+0.001A 49.04+0.00la 41.51+4.481A 39.79+5.401A 6.18+0.288

50°c 10 49.04£0.00a 48.87+0.17a 49.04+0.00a 47.31+1.73ab 44.23£3.65b 6.40£0.13&C

55°¢ 2 49.04£0.00a  49.04+0.00a 49.04+0.00a 45.46+2.50A 35.60+2.45b 5.49+0.13KC
DMRT (P < 0.05)

DMRT (P < 0.05)
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42

Firmness (Newton)

69

25 (Firmness, Newton)
14°c 3
Treatment Firmness, Newton +SE
0 21 24 27

control 49.04£0.001A 49.04£0.00'A 26.99+2.22tB 5.0310.56aC
50°c 10 49.041¢0.00a  49.04+0.00a 41.2611.058 5.45:0.14aC

55°c 2

|\
'

49.04+0.00a 44.56+4.48a 12.90+2.53B 3.85+0.38iC
DMRT (P < 0.05)

DVRT (P < 0.05)

El control US0°C10° & 55°C2

0 pal 24 21

Time (days)

(Firmness, Newton )
14°c 3
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! 50°c 10 TSS

14° 2
TSS
14° 1 TSS 22 TSS
243 ( 21 4
3 , 14°c
3 TSS ( 28 45) 24
55°¢ 2 TSS (
)
2.7 activity PPO
14°c 1
(7
50°c 10 PPO
PPO ( ) 3
17
55°¢ 2 PPO ( 29 46)
14°c 2
22
50°c 10 PPO (
30 47)
14°c
3 27 50°c 10

PPO ( ) ( i1 &



26
14°c 1

27
14°c 2

(Total Soluble Solids, °Brix)

Treatment

control
50°C10
55°C2

Treatment

control
50°c 10
55°C2

Total Soluble Solids, °Brix +SE
0 7 10 13 15 17
3.00+0.001C 2.70+0.301C 3.20+0.261C 4.05:0.291C 5.85+1.21B 20.1840.31dA
3.00£0.00c  3.00+0.21°  3.83£0.38BC 4.10+0.66BC 5.20:0.87s  18.8310.63MA
3.00£0.00B  3.53+0.43b  3.40£0.200 3.30+0.178 3.80+0.20B 21.38+0.84aA

(Total Soluble Solids, °Brix)

Total Soluble Solids, °Brix +SE
0 14 17 20 22
3.00£0.001C 4.28+0.66,8C 4.50+0.51BC 5.25+0.621B 4.50+0.271C 22.00+0.20A
4.20£0.478C 3.90:0.12a8C 4.70:1.258 4.10£0.20sc 22.2010.42A
3.15£0.09B  4.65:0.79B 3.75+0.15B  22.50+0.71A
DMRT (P < 0.05)

DMRT (P < 0.05)

24

3.000.00°
3.00+0.00®  3.75£0.45s
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28 (Total Soluble Solids, °Brix)
14°c 3

Treatment Total Soluble Solids, °Brix +SE
0 2 24 21
control 3.00£0.00,d 4.80+0.55¢ 7.50£0.71bS 21.98+0.681A
50°c 10 3.00£0.000 3.90£0.30b  4.70+0.66B  22.13+0.78a
55°C 2 3.00£0.00c  5.80+1.40c 13.35+1.708 20.10+0.75a

DVRT (P < 0.05)

DVRT (P < 0.05)

[ control U50°C10  1395°C2

Total soluble solids ( °Brix)

0 2 24 21
Time (days)

(Total Soluble Solids, °Brix)
14°c 3

73



29 polyphenol oxidase (unitsimg. protein)

14°c 1
Treatment Enzyme polyphenol oxidase, units/mg. protein iSE
0 7 10 13 15 i
control ~ 138.99+8.65D 164.155.14cC 222.81+8.33C 284.32+36.55B 264.59+14.608 355.18+15.468A
50°c 10 149.80111.43e  257.52113.528 226.15+12.24p  229.81+40.190 251.87i14.578 325.12112.92A
55°¢ 2 148.34118.14°  210.22116.08tC 221.66+12.92BC 256.27i10.128 300.16i17.40A 306.22+2.740A
30 polyphenol oxidase (units/mg. protein)
14°c 2
Treatment Enzyme polyphenol oxidase, units/mg. protein +SE
0 14 I 20 2 24

control 138.9948.6510 207.35+17.671C  230.91+8.78C 229.7319.25c 345403158  467.72+14.021A
50°c 10 149.80111.43° 201,97+24.95c  19481+10.59°“ 230.3311855@c 257.76i15.76B  416.90i13.58A
55°C2 148.34118.14e 203.82116.47°  234.63+1,90C 273.95+13.40BC 311.58i13.094B 436.31+20.03A

DMRT (P 0.05)
DVRT (P < 0.05)
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3l polyphenol oxidase (units/mg. protein)
14°c3
Treatment Enzyme polyphenol oxidase, units/mg. protein +SE
0 pal 24 21

control 138.99£8.651C 263.39+4.53B 309.5027.8818 343.69+15.23A
50° 10 149.80+11.43° 220.64+15.36b 278.74+30.18a  202.89+10.181BC
55° 2 148.34+18.14°  216.69+1086® 272.20+34.60ab  315.696.778A

DVRRT (P 0.05)

DVRRT (P 0.05)

1 control ~50°C10 Us5°C2
500 -

400 -

PPOQ activity (units/mg. o—

0 21 24 21
Time (days)

polyphenol oxidase (units/mg. protein)
14°¢ 3

76



77

2.8 hsp70

hsp70 Northern blot analysis

total RNA 50 My Agarose gel 1%

49 hsp70CDNA  Arabidopsis  Probe Northern blot
hybridization hsp70 MRNA ( 50)

M1 2 34 5 6789 0 10 12

36k
19k

0.6k
0.3k

49 RNA gel electrophoresis  total RNA lane M RNA
ladder, lane 1-3 RNA 3 ( ,
50°c 10
55°C2 ) lane 46  RNA
14%41 lane 79 RNA
14°c 2 lane  10-12 RNA

14°c 3



8

M 1 2 34 5 6 7 8 9 10 1 12
AL A

50 Northern blot hybridization ~ hspso MRNA
RNA gel electrophoresis 42 hsp70 CONA
Arabidopsis  Probe
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