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Abstract: The objective of this study was to establish a processing technology for preserved leaves based on the results from
the examination of the optimal period and condition for dye-absorbing treatment for Eucalyptus cinerea F. Mull. ex Benth. (silver
dollar eucalyptus) being used frequently as plant material for flower design. Cut foliages of E. cinerea with uniformly matured
leaves were cut into 20 cm lengths and their lower stem parts were placed in dye solution in growth chambers with different
temperatures (10, 20, 30, and 40°C), vapor pressure deficits (VPD; 0.23, 0.70, 1.17, and 1.61 kPa), and photoperiods (0, 6,
12, 24 hours) for 3, 6, 9, and 12 days, and then dried in a room of 20°C for three days. Lower temperature during preserving
dye treatment reduced the changes in leaf color compared with fresh leaves and decreased 4E value. Especially, high temperature
increased red degree (a) and decreased yellow degree (b) due to browning. Lower VPD reduced the change in leaf color compared
with fresh leaves and decreased AE value. Shorter photoperiod reduced the change in leaf color compared with fresh leaves
and decreased ZE value. The ZE value increased with increasing absorbing duration under three environmental conditions. The
flexibility of stem and leaves after dipped into preserving dye solution and dried for 3 days increased with decreasing temperature,
VPD and dipping duration. Therefore, the optimal environment condition for dye treatment was 0.23-0.70 kPa VPD at 10-20°C in
the darkness, and the optimal and economical duration was 3 days. These conditions reduced the speed of water loss by decreasing
transpiration, so yellowing or browning by rapid water loss deteriorated the quality of preserved leaves out of these ranges.

Additional key words: cut foliage processing, photoperiod, temperature, transpiration, vapor pressure deficit
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Table 1. Effects of temperature and dipping duration for preserving dye treatment on preserved leaf color expressed by Hunter
and Munsell values in Eucalyptus cinerea F. Mull. ex Benth.

ot
o,
P

Temperature Dipping duration Hunter value® Munsell value’
(0 (days) L a b Hue Value Chroma
Fresh leaves 46.78 a* -10.40 h 10.32 bc 8.22GY 4.53 2.34
10 4377 b -11.09 i 12.76 a 7.17GY 4.24 2.64
6 41.28 de -714 7.08 ef 7.99GY 4.01 1.65
4013 e -8.07 g 7.76 de 8.28GY 3.90 1.89
12 4253 ¢ -7.59 fg 6.80 ef 8.95GY 413 1.70
20 42.67 bc -10.64 hi 10.34 bc 8.33GY 4.14 241
6 41.25 de -7.38 f 6.68 f 8.80GY 4.00 1.66
40.98 de -6.98 f 10.45 bc 5.50GY 3.98 1.93
12 4247 c -4.89 e 367 g 0.21G 4.12 1.03
30 40.75 ef -7.35 f 841 d 6.99GY 3.96 1.80
6 38.11 f -4.66 e 6.93 ef 5.29GY 3.70 1.28
41.75 cd -3.16 d 1.55 i 2.60G 4.05 0.62
12 3781 f -298 d 2.55 hi 8.95GY 3.67 0.66
40 41.13 de -342 d 11.27 b 9.97Y 3.99 1.62
40.17 e -2.23 ¢ 9.78 ¢ 8.30Y 3.90 1.38
3569 g -0.88 b 7.68 def 6.29Y 3.47 1.12
12 34.19 h -1.00 a 292 gh 0.24GY 3.33 0.45

“Hunter values of preserved leaves were measured by a chroma meter after drying for 3 days after treatments except for

fresh leaves.

YMunsell values were conversed from Hunter values by Munsell Conversion program.
*Mean separation within columns by Tukey’s honestly significant difference test at p < 0.05.
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Fig. 1. Difference (4E) in leaf colors between fresh and preserved
leaves dipped in preserving dye solution during different
durations under different temperature (A), vapor pressure
deficit (B), and photoperiod (C) in Eucalyptus cinerea F. Mull.
ex Benth. 4E was derived from Hunter values in Table 1
to 3 by the equation of Koyoma and Uda (1994).
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Table 2. Effects of vapor pressure deficit (VPD) and dipping duration for preserving dye treatment on preserved leaf color
expressed by Hunter and Munsell values in Eucalyptus cinerea F. Mull. ex Benth.

VPD Dipping duration Hunter value® Munsell value’
(kPa) (days) L A b Hue Value Chroma
Fresh leaves 44.37 ab* -849 e 5.89 ab 0.81G 4.33 1.78
0.23 3 45.19 a -8.85 e 6.51 a 0.46G 4.38 1.87
44.57 ab -8.01 de 4.64 bc 1.83G 4.32 1.62
4540 a -7.96 de 496 b 1.42G 4.40 1.61
12 44.59 ab -7.59 d 4.41 bc 1.79G 4.32 1.53
0.70 3 42.35 bc -7.61 d 5.30 ab 0.74G 4.11 1.60
42.70 bc -7.58 d 5.88 ab 0.06G 4.14 1.62
41.76 bc -5.87 ¢ 497 b 9.28GY 4.05 1.28
12 39.05 ¢ -4.85 ¢ 3.58 ¢ 0.22G 3.79 1.04
1.17 3 40.67 bc -6.87 cd 4.75 bc 0.77G 3.95 1.46
38.84 ¢ -534 ¢ 413 ¢ 9.93GY 3.77 1.17
3832 ¢ -4.69 ¢ 357 ¢ 0.01G 3.72 1.02
12 37.73 cd -4.14 bc 2.59 d 1.19G 3.67 0.87
1.61 3 36.49 cd -3.77 bc 371 c 7.67GY 3.55 0.88
36.80 cd -3.51 bc 3.65 ¢ 7.34GY 3.58 0.83
36.55 cd -2.59 ab 2.86 d 7.19GY 3.55 0.61
12 35.61 d -1.53 a 145 e 7.76GY 3.46 0.35

“Hunter values of preserved leaves were measured by a chroma meter after drying for 3 days after treatments except for
fresh leaves.

YMunsell values were conversed from Hunter values by Munsell Conversion program.

*Mean separation within columns by Tukey’s honestly significant difference test at p < 0.05.
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Table 3. Effect of photoperiod and dipping duration for preserving dye treatment on preserved leaf color expressed by Hunter
and Munsell values in Eucalyptus cinerea F. Mull. ex Benth.

Hunter value”

Munsell value”

Photoperiod Dipping duration
(h) (days) L a b Hue Value Chroma
Fresh leaves 46,53 a* -8.64 gh 5.05 ab 1.79G 4,51 1.72
0 4392 b -7.79 fg 588 a 0.22G 4.26 1.64
4192 cf -7.37 ef 3.70 c 2.47G 4.07 1.47
41.97 cde -6.83 cde 3.05 cde 3.39G 4.07 1.36
12 40.86 e-h -6.87 cde 2.68 de 4.30G 3.97 1.38
6 42.92 bc -7.96 fg 5.21 ab 1.10G 4.16 1.65
42.03 cde -7.44 ef 322 cd 3.58G 4.08 1.48
40.87 e-h -6.12 bc 3.70 c 1.48G 3.97 1.25
12 40.56 f-i -5.83 ab 3.67 c 1.24G 3.94 1.20
12 42.66 bc -9.13 h 486 b 2.22G 414 1.86
41.24 d-g -7.58 ef 352 ¢ 3.00G 4.00 1.52
39.82 hi -7.30 def 489 b 0.88G 3.87 1.55
12 39.54 hi -6.46 bcd 541 ab 9.40GY 3.84 1.44
24 42.32 cd -9.43 h 5.14 ab 2.09G 411 1.93
39.98 ghi -7.42 ef 544 ab 0.37G 3.88 1.61
39.27 i -5.16 a 223 e 3.55G 381 1.04
12 37.28 j -6.11 bc 483 b 9.69GY 3.62 1.36

“Hunter values of preserved leaves were measured by a chroma meter after drying for 3 days after treatments except for

fresh leaves.

YMunsell values were conversed from Hunter values by Munsell Conversion program.
*Mean separation within columns by Tukey’s honestly significant difference test at p < 0.05.
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