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Abstract— The objective of this study is to investigate the efficacy of leaf powder colorants as substitutes for traditional fresh
juice extract dyeing. Three kinds of leaf powder colorants were prepared by freeze drying method with or without deep freezing
as pre-treatment: one powder colorant from fresh leaf juice with deep freezing; two kinds of powder colorant from fresh leaves
with and without deep freezing. Their dyeing properties and storage stabilities were studied and compared with the traditional
fresh juice extract dyeing. The presence of indigo in the powder colorants was confirmed by UV/Visible absorption spectra. They
showed absorption peak at 602nm which was same with indigo absorption peak. Dyeing was done at low temperature around 6C.
All three powder colorants produced B colors on silk fabrics, showing similar color to the one dyed traditionally with fresh juice
extract. The powder colorants from leaves gave higher color strength than the powder from leaf juice. The powder colorant
prepared from leaves with deep freezing was the most stable for long term storage as its color and color strength were not
changed after 360 days. So, this was used for further dyeing to study the effects of concentration and repeat dyeing on color
strength and colorfastness. Fastnesses to dry cleaning and rubbing were fairly good above 4 rating. Further study is needed to
improve light fastness. It was concluded that the leaf powder colorant with deep freezing could be used as a substitute for
traditional juice extract dyeing at all seasons.
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Table 1. Powder colorants prepared at different drying conditions

Powder code Drying method

Drying conditions

Temp.(C) Time(day)
JP-DF fresh juice — freeze drying after deep freezing -80/-45 2/3
LP-F fresh leaves — freeze drying -45 1
LP-DF fresh leaves — freeze drying after deep freezing -80/-45 1/1
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Table 2. Yield of powder colorants
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prepared leaf powders.
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Table 3. Effect of storage conditions on K/S value and color

Sample” Storage K/S value H V/C JE
Temp.(C) Time(days) (620 nm)

1 - 0 1.70 6.3B 6.3/5.1 36.08

2 6 30 1.02 47B 6.8/39 29.23

3 -15 45 1.00 27B 6.9/3.6 28.74

4 -15 360 0.99 29B 6.9/3.7 28.59

5 - 1.98 6.5B 6.1/5.4 38.19

6 25 0.52 62PB 6.9/2.7 24.62

7 6 1.75 63B 6.3/52 36.58

8 6 30 0.81 0.8PB  6.8/3.0 26.23

9 -15 4 1.89 6.7B 6.2/5.4 37.61

10 -15 360 1.05 49B 6.9/4.3 30.08

11 - 227 71B 6.0/5.7 39.99

12 25 0.95 8.1B 6.7/3.9 29.06

13 6 2.03 6.6B 6.1/5.5 38.54

14 6 30 1.92 63B 6.2/5.4 38.02

15 -15 4 2.22 6.6B 6.0/5.6 39.67

16 -15 360 2.18 6.8B 6.0/5.5 39.30

17% - 0 1.29 6.2B 6.6/4.7 32.69

18” 25 4 0.92 9.5B  6.6/3.3 28.90
samples 1-4: JP-DF, samples 5-10, 17-18: LP-F, samples 11-16: LP-DF, “adding hydroquinone(2% on the weight of the
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. & A5 W T Afode HE e AAA T 3160 A7HA AIstod s FAH,
HEARSAY HES wE A7 o] gale) 4 HVIC R JE nF U A8 vhe 94
g8l Aol & Aoz NZHT Lp-F 2y & HEo wste I ®HIE Ho|x ¢t o=
(samples 5-10)¢] AL A2(25C), WA 181 4 Ry Yszx7oA JP-DFS LP-F &0 H|sto
SA% wRolA AR 7izto] ZojWo| gk gz LPDF 2o AgHel Wy fed A %=?
ZFo] 7AE Hoon, ARLE =LAE AR ATk TH, 2T AFRFAA YAEHE= M9
7]7&011 2 7 i@iﬂ Y A Uyt B8 AEE AT A Aﬁ}“}xlZﬂ(hydroqumone)E
- A7tste 1 &35 Yol ¢kch(samples 17,18). At

} -t—‘:ﬂ ol *§°‘€r“§ XVJ
o AsFHIH HA2 Ay

9%e £ A0 At 3600 FoU WE
AR Aol Lol WA A%F A
3 IZHJE) W o Hol, WEEFo] A
o Fou 2 AT AFste] ALE
HAetz 9L Aoz AZHL
T(samples 11-16)9] ZHAL o= A3 Y
HzANA ARATr] Aol w2t dzerel 7t
2% Wl HEE F7hen AEE gastger
F2olA Hate Arrt o o w9, dEAA

o T ‘ﬂ%

210 A of?

ok

=
J)~
Y

116 | g2/ 4713231814 A 209 A 15

SRS HustA e 2T AFE A7 (sample
o)t HuY AL FAF FaEo|l T4%1A 28%
2 ZolHn ndxzE 7|Fo=2 3 MA 79 A

o= 1357914 37022 FotA ALoMe A%

He oa Edc 2y AsgAAE Gt
4 e BUL YERBT A cample 7)ol 1

Lsto]
(ESEEEREER 5

Aol B FA gonz AbohiAA A
Aoz Azdd.

Table 4= Az 39 3609 S¢F YEEI3
AEJED AA Y Aifolt. o ALY AF2

2 JP-DF9} LP-F Earo] MArS ol5A Walgo
. LP-DF B2e YEA%] B A4st A



MEBato] M O A ()

Table 4. The color change of leaf powders according to storage at -15C

H V/C
Storage days
JP-DF LP-F LP-DF
0 3.1GY 6.4/3.5 4.6GY 5.8/2.7 4.8GY 6.0/3.2
360 9.4GY 4.4/1.2 0.2GY 5.0/1.6 47GY 6.1/3.1
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Fig. 6. Effect of powder concentration on the color
strength of the fabrics dyed with LP-DF.
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Fig. 7. Effect of repeated dyeing on the color strength
of the fabrics dyed with LP-DF.
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Fig. 8. Effect of irradiation time on the color difference
of silk fabric dyed with LP-DF.
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Table 5. Effect of repeat dyeing times on the color coordinates of silk fabrics dye with LP-DF powder

Repeat time(n) L a b H V/C AE" (JE' )
1 64.18 -17.57 -16.27 6.8B 6.0/5.5 38.36 (38.86)
2 56.13 -18.01 -17.89 6.9B 5.3/5.8 45.54 (8.22)
3 53.12 -16.74 -17.92 7.3B 5.0/5.7 47.55 (3.27)
4 47.40 -13.52 -18.27 8.6B 4.5/5.5 51.61 (6.58)
5 45.99 -12.50 -17.33 8.7B 4.4/5.1 52.24 (1.98)
6 44.01 -11.08 -16.57 9.1B 4.2/4.7 53.43 (2.55)
Table 6. Colorfastness of the silk fabrics dyed with LP-DF powder
Washing Dry cleaning Rubbing Irradiation(20hrs)
Color Stain Color Stain D W Color
hange i change i 4 et change
Changi First Second g First Second g
12 5 5 4 5 5 4/5 4/5 2
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