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Fig. 1. Effect of light indensity and temperature treatment on the chlorophyll content of
'Honey Red' summer grape skin in vitro, Fruits cultured on the 37", 45" 52" day after
full bloom in vitro and measured on the 7™ day after culture, respectively.
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Fig. 2. Effect of light indensity and temperature treatment on the chlorophyll content of
'Kyoho' summer grape skin in vitro, Fruits cultured on the 37", 45", 52™ day after full

bloom in vitro and measured on the 7" day after culture, respectively.
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Fig. 3. Effect of light indensity and temperature treatment on the anthocyanin O.D. at 530nm in
'Honey Red' summer grape skin in vitro, Fruits cultured on the 37", 45", 52" day after
full bloom in vitro and measured on the 3 day after culture, respectively.
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Table 1. Effect of cultured temperature on the change of anthocyanin component in"Honey Red'
summer grape skin in vitro.

Culture time Color Anthocyanin  component *
(Days after full Treatment? degree
A0 Al A2 A3 A4 Others Total *
bloom)
30C 0 tr tr 0 0 0 0 0.7¢c
37/C—44/M" 25°C 0 tr tr 0 0 0 0 0.8c
20°C 0 tr tr 0 0 0 0 0.7¢c
30C 1 18.7 813 tr tr tr tr 3.1b
45/C—52/M .
20C 1 178 822 tr tr tr tr 5.3ab
30C 1 175 83.0 tr tr tr tr 4.3b
52/C—59/M 25°C 1 17.0 83.0 tr tr tr tr 5.0b
20°C 1 178 822 tr tr tr tr 8.0a

?: Anthocyanins percentage in concentration at 530 nm in HPLC analysis. tr: trace.

Y: Light indensity: 60 umol-m?s™.

*: Total value was compared with no bagging summer'Honey Red' grape skin on 85" day after
full bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

": C maens culture and M means measured.
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Fig. 4. Effect of light indensity and temperature treatment on the anthocyanin O.D. at 530nm in
'Kyoho' summer grape skin in vitro, Fruits cultured on the 37", 45", 52" day after full
bloom in vitro and measured on the 3" day after culture, respectively.
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Table 2. Effect of cultured light on the change of anthocyanin component in "Honey Red'
summer grape skin in vitro.

Culture time Anthocyanin component *
(Days after  Treatment” Color )
full bloom) degree A0 Al A2 A3 A4 Others Total
180 umol-m?s™* 0 r tr 0 0 O 0 0.8de
w 120 pmol-m?s™ 0 tr tr 0 0 O 0 0.6de
37IC244M™ g pmol-m?s™ 0 tr tr 0 0 0 0 0.5de
Dark 0 tr tr 0 0 0 0 0.le
180 umol-m?s™* 1 174 826 tr tr tr tr 5.1abc
120 umol-m%s™* 1 173 829 tr tr tr tr 3.6bcd
4IC>52M e, pmol-m?s™ 1 17.7 842 tr tr tr  tr 3.1cde
Dark 1 17.2 805 tr tr tr tr 2.0de
180 pumol-m?s™* 1 165 835 tr tr tr tr 7.5a
120 umol-m?s™* 1 155 845 tr tr tr  tr 6.5ab
52/C>59/M
/ / 60 pmol-m?s™ 1 16.6 834 tr tr tr tr 6.3ab
Dark 1 16.8 83.2 tr tr tr tr 3.0cde

“: Anthocyanins percentage in concentration at 530 nm in HPLC analysis. tr: trace.

Y: Light indensity: 60 umol-m’s™

*: Total value was compared with no bagging summer 'Honey Red'grape skin on 85" day after
full bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

": C maens culture and M means measured.
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Table 3. Effect of cultured temperature on the change of anthocyanin component in'Kyoho'
summer grape skin in vitro.

Culture time Color Anthocyanin  component *
Days after full Treatment ¥
( )émom) degree A0 Al al a2 a3 a4 a5 a6 Others Total*
30T 0 tr tr 0 0 0 0 0 0 0 0.4c
37/C—44/M" 25C 0 tr tr 0 0 0 0 0 0 0 0.4c
20C 0 tr tr 0 0 0 0 0 O 0 0.8¢c
30°C 1 16.3 83.7 tr tr tr trtrtr tr 3.8b
45/C—52/M 25C 1 16.3 83.7 tr tr tr tr tr tr tr 4.5b
20°C 1 17.0 83.0 tr tr tr trtrtr tr 6.2b
30C 1 155 845 tr trtr tr tr tr tr 5.0b
52/C—59/M 25C 1 157 843 tr tr tr trtrtr tr 6.6b

20C 2 16.3 837 tr tr tr trtrtr tr  16.7a

“: Anthocyanins percentage in concentration at 530 nm in HPLC analysis. tr: trace.

Y: Light indensity: 60 umol-m”s™.

*: Total value was compared with no bagging summer 'Kyoho' grape skin on 85" day after full
bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level..

": C maens culture and M means measured.
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Table 4. Effect of cultured light on the change of anthocyanin component in 'Kyoho' summer
grape skin in vitro.

Culture time Color Anthocyanin  component *
Days after full Treatment ¥

( {)Ioom) , degree A0 AL al a2 a3 a4 a5 a6 Others Total®
180 pmol-m?s* 0 tr tr 0 0 0 0 0 0 0 0.8b
w 120pmolmZ?t 0 tr tr 0 0 0 0 0 0 0 0.6b
STC—4MT 6 molm?s® 0 tr r 0 0 0 0 0 0 O 0.5b
Dark 0 tr tr 0 0 0 0 0 0 0 0.4b
180 umolm?st 1 16.8  83.2 tr tr tr tr tr trtr 7.0a
120 umolm?st 1 171 829 tr tr tr tr tr trtr 6.4a
45IC=52M - g pmol-m2s™ 1 158 842 tr tr tr tr tr tr fr 6.1a
Dark 1 195 80.5 tr tr tr tr tr trtr 2.3b
180 pmolm2s* 1 161 839 tr tr tr tr tr tr fr 8.7a
120 umolm?st 1 16.2 838 tr tr tr tr tr trtr 7.6a
52/C=59M - g pmol-m?s? 1 149 851 tr tr tr tr tr trtr 7.1a
Dark 1 196 804 tr tr tr tr tr tr tr 3.2b

“: Anthocyanins percentage in concentration at 530 nm in HPLC analysis. tr: trace.

Y: Light indensity: 60 umol-m%s™.

X: Total value was compared with no bagging summer 'Kyoho' grape skin on 85" day after full
bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

": C maens culture and M means measured.
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Table 5. Effect of cultured temperature on the change of flavonoid component in 'Honey Red'
summer grape skin in vitro.

Culture time Flavonoid component ?
(Days after full Treatment ¥
bloom) F1 F2 F3 F4 F5 F6 Others Total *
30°C 40 801 3.2 2.0 4.7 1.9 4.1 63.4e
37/C>44/M% 25°C 31 941 21 0.2 0.1 0.1 0.3 84.5¢
20°C 27 857 2.8 1.3 3.1 14 3.0 85.1c
30C 25 857 3.9 2.9 1.8 0.1 31 70.6d
45/C>52/M 25°C 8.8 595 9.5 13.2 5.9 24 07 85.9bc
20C 25 850 41 2.2 2.9 1.2 2.1 89.2ab
30C 35 652 11.9 13.9 1.9 0.1 35 72.7d
52/C->59/M 25 22 89 37 20 21 10 21 86.9abc
20°C 35 874 2.7 1.0 3.9 0.3 1.2 90.1a

“: Flavonoids percentage in concentration at 350 nm in HPLC analysis.

Y: Light indensity: 60 umol-m’s™

X Total value was compared with no bagging summer 'Honey Red' grape skin on 85" day after
full bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

": C maens culture and M means measured.
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Table 6. Effect of cultured light on the change of flavonoid component in 'Honey Red' summer
grape skin in vitro.

Culture time Flavonoid component?
(Days after full Treatment ¥

bloom) F1 F2 F3 F4 F5 F6  Others Total”*
180 umol-ms™ 36 856 3.6 1.7 3.7 1.2 0.6 83.6a
w 120 pmol-m?s? 23 867 2.3 3.4 1.6 3.6 0.1 77.2b
S7IC>44M 60 pmol-m3s* 28 854 2.7 5.7 3.2 0.1 0.1 71.3c
Dark 21 871 3.4 1.7 35 0.3 1.9 68.6¢
180 umol-ms™ 26 729 101 107 1.8 1.2 0.7 78.8b
120 pmol-ms™ 82 571 87 151 6.8 3.2 0.9 76.5b
45/C>52/M 60 pmol-m3s* 28 854 37 25 2.1 0.2 33 70.5¢
Dark 16 900 2.2 1.3 1.8 0.3 2.8 69.1c
180 pmol-ms™ 34 644 119 141 2.3 1.0 2.9 76.0b
120 pmol-ms™ 42 648 114 141 1.8 0.1 36 62.7d
52/C>59/M 60 pmol-m3s* 42 822 37 2.6 2.6 1.2 35 57.4e
Dark 36 878 3.0 1.3 2.1 1.0 1.2 50.8f

“: Flavonoids percentage in concentration at 350 nm in HPLC analysis.

Y: Light indensity: 60 umol-m%s™.

X Total value was compared with no bagging summer 'Honey Red' grape skin on 85" day after
full bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

": C maens culture and M means measured.
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Table 7. Effect of cultured temperature on the change of flavonoid component in 'Kyoho'
summer grape skin in vitro.

Culture time Flavonoid component?

(Days after Treatment* F1 F2 F3 F4 F5 F6 Others Total®
full bloom)

30C 1.0 6938 13.3 11.3 19 01 2.6 50.2f
37/C>44/MY 25°C 34 631 134 15.7 16 02 2.6 73.1c
20C 49 66.9 12.2 12.9 21 03 0.7 80.5b
30C 36 654 121 10.2 1.3 01 7.3 63.4e
45/C>52/M 25°C 56 64.2 11.9 10.1 1.2 02 6.8 78.7b
20C 3.6 642 12.2 12.9 21 03 47 87.4a
30C 51 657 135 13.9 01 01 1.6 67.1d
52/C>59/M 25°C 52 66.3 12.1 13.3 1.0 02 15 87.7a
20°C 6.7 645 12.3 13.2 03 03 2.7 89.5a

?: Flavonoids percentage in concentration at 350 nm in HPLC analysis.

Y: Light indensity: 60 umol-m%s™.

X: Total value was compared with no bagging summer 'Kyoho' grape skin on 85" day after full
bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

": C maens culture and M means measured.



-11-

%8 ERBRHEBUERAESE'FTHFLESAHFT F o F2 2
Table 8. Effect of cultured light on the change of flavonoid component in 'Kyoho' summer grape

skin in vitro.
Culture time Flavonoid component?
(Days after full Treatment ¥ «
bloom) F1 F2 F3 F4 F5 F6 Others Total
180 pmol-m?s™ 12 914 1.9 0.1 0.1 01 52 73.2cd
120 pmol-m2s?t 1.1 915 2.1 0.2 0.3 01 47 72.1de
37/C>44/M" H
60 pmol-m?2s? 1.3 910 1.3 0.1 0.2 02 59 64.2f
Dark 33 617 136 162 1.8 03 31 62.0f
180 umol-ms™ 34 664 117 100 13 02 70 77.9b
120 pmol-ms™ 36 915 21 02 03 01 22 77.4b
45/C>52/M
60 pmol-m3s* 36 641 118 105 28 02 7.0 76.1bc
Dark 35 652 123 104 1.9 03 64 68.8e
52/C->59/M 180 pmol-m?s™ 34 658 127 148 1.0 1.0 13 82.9a
120 pmol-m?s™ 70 644 126 138 1.0 01 11 79.0b
60 pmol-m3s* 43 664 118 148 09 02 16 77.1b
Dark 47 655 130 137 1.6 03 1.2 70.9e

% Flavonoids percentage in concentration at 350 nm in HPLC analysis.

Y: Light indensity: 60 umol-m’s™

*: Total value was compared with no bagging summer'’Kyoho' grape skin on 85" day after full
bloom. Means with the same letter in a column are not significantly different by Duncan’s
multiple range test at 5% level.

. C maens culture and M means measured.
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Effects of Temperature and Light Intensity on Coloration of
Grapeberry Cultured in Vitro

Hui-Chin Lee”  Yau-Shiang Yang?
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Summary

This study used the 'Honey Red' and 'Kyoho' grapeberry, exploring the light and
temperature factors that influence the composition of anthocyanin. Grapeberry was tested with
six treatments to investigate the effects of the composition change of anthocyanin and flavonoid.
Using cultivating in vitro, the temperature was controlled to 30°C, 25°C, and 20°C and the light
was controlled to 180 umol m? s, 120 umol m? s*, and 60 pmol m? s, as well as the
darkness treatment. The findings indicated that there were effects of increasing accumulation of
flavonoid and anthocyanin via the treatment of 25°C, 20°C, and intensive light, 180 umol m? s™
The above treatments were consistent with the results that cultivated outdoors.
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