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Effects of Extraction Solvents and pH
on the Amount and Stability of Crude Color Extracted from Plants
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Abstract

This research aimed to study the effects of solvents on the vyields of
substances extracted from natural dyes and study the stability of natural dyes at
various pHs using 5 species of plants, namely, Siam weed’s leaves, Ironwood’s bark,
Broken bones tree’s leaves, Jackfruit’s core, and Mangosteen’s peels. The results
showed that polar solvents such as methanol and distilled water were found to be
the best to extract plant-based substances such as Siam weed’s leaves and
Mangosteen’s peels while non-polar solvents such as hexane were better off
extracting substances from Jackfruit’s core. Besides, the study of the stability of
natural dyes at various pHs by measuring the maximum absorbance with the UV-
Visible spectrophotometer, having their shades compared to Munsel color chart and
measuring color values with L*a*b system with the colorimeter found that each dye
had different shades and intensity of dyes in various pH ranges. The Siam weed’s
leaves dye extracts from all solvents had a tendency to darken the shade in the
base condition. Dye extracts from Ironwood’s bark using acetone and methanol
solvents were dark colored at pH equal to 12. Dye extracts from broken bones
tree’s leaves using dichloromethane, acetone, and methanol as solvents appeared
yellow and showed the darkest shade in methanol solvents at pH equal to 12.
Similarly, dye extracts from the Mangosteen’s peels in all solvents gave the darkest
shade at pH equal to 12. Dye extracts from Jackfruit’s core using acetone, methanol
and distilled water as its solvents appeared dark-brown color but were not differ in
each pH ranges. This research showed that solvents and pH affected the amount

and intensity of natural extracts.

Keyword: Natural dyes, Effect of solvents, Stability, Color measurement, Shade
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yndufiondivdes Wientsnnifasunuiu (Tannin) uazansusulnu (Xanthone) Tuuay
Waentsmesininunafiminduddeuinlunuinanssudmeiutiu

2. 35n1599Y
2.1 MsainddauanNsfI981g

\Auiognafiasts 5 oda 18w luanuide Auudvud) Wasnaunsia (s
wWasnvesasu) Tumni (lusivud) wiueyu @rvnsddusasiaizenuiiuly) wagua
mm (L‘Uaaﬂ) PINBNNBAINANT WAZENNDYINAIET TITAUATASSTINTIY anuiaiieliile
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mmaumaaaﬂimdﬁjmeszmammazmaLLwammmmu (Rotary evaporator) k@21
ansafadilgludaimin Fuamsesazvasnsain (% yield) waadsuazarnusauy
UINIFIY

Y . NGRS
PYRTVRINNTANA = 5————— x 100
Tuinuisesigno i

2.2 MsWRENAISATAN YDA AR AT
Fiansatnaindiegie 0.0010 ndu asluraeanaass iulawSadanenlys
(DMSO) U3uns 2 Jaddns aslunasnnaass Wwuaisazaiensalalnsnassn (ALY
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Tuauide GRIED! 0.08+0.03
Iamaslsiinu 0.60+0.05
ozalnu 7.60+0.50
LUNUBDS 11.70+1.29
thndu 39.60+2.84
Wasnaunzia SR 0.04+0.01
Iamaslsiiinu 0.08+0.02
oxqlau 4.64+0.37
WNUeA 5.63+0.40
tndu 2.96+0.89
Tuwwn LY 0.16+0.04
Iamaelsiivu 0.28+0.09
ozl 0.60+0.06
WVUBA 1.52+0.12
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ozl 4.40+0.25
WVUDA 1.32+0.09
thndu 1.64+0.21
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15199 1 (519)

NyA29819 finvinazany % yield
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nsn color chart L* a* b*
AN
asana 2 301.2 2.5Y8/6 2.53 -1.30 -0.07
W i 298.8 2.5Y8/8 1.53 -0.84 1.16
wean - ¢ 300.0 2.5Y8/8 1.22 -0.48 0.98
L . 7 302.5 2.5Y8/6 1.29 -0.33 1.01
dULdD
8 302.5 2.5Y8/8 1.03 -0.22 0.33
10 301.2 2.5Y8/8 1.21 -0.59 0.66
12 2988 2.5Y7/10 1.16 -0.42 0.93
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A5199 2 (19)

asain ana A (Wiluwas) EVGGORINE] n5InAE
iy u Wigu Munsel " o
n3n color chart
A4
asatn 2 301.2 25Y7/6 234 1.42 1.25
winaw- 2975 2.5Y6/6 293 0.24 0.88
nlu
aude 6 300.0 2.5Y6/6 3.40 1.02 0.96
7 300.0 2.5Y5/6 341 -1.44 247
8 298.8 2.5Y6/6 3.64 1.27 1.76
10 2988 2.5Y6/6 350 0.70 1.70
12 3012 2.5Y5/6 4.51 1,52 204
asatn 2 301.2 2.5Y8/4 11.63 2.25 0.49
osdlou 298.8 7.5YR7/8 10.52 1.43 6.35
70
en 6 300.0 7.5YR7/10 9.47 1.87 6.03
aunza 7 300.0 7.5YR7/8 6.50 1.04 244
8 298.8 25Y7/4 5.04 -0.98 034
10 2980 7.5YR7/10 6.72 1.46 235
12 3370 7.5YR5/8 1.05 0.92 0.07
asatn 2 300.0 7.5YR7/10 264 -0.58 1.39
wwea 300.0 7.5YR5/8 226 0.06 1.79
7N
WFen 6 304.9 7.5YR5/6 2.00 0.72 1.67
aunzia 7 309.9 5YR4/8 292 0.75 3.63
8 311.1 7.5YR5/8 3.06 0.98 251
10 3111 7.5YR5/8 3.19 1.25 1.92
12 3173 5YR3/4 097 0.70 0.59
asatn 2 296.3 5Y8/6 6.24 1.98 0.08
wuea 298.8 5v8/8 292 1.22 1.34
nlu
" 6 3235, 671.6 5v8/8 244 -0.55 021
7 2938 5v8/8 2.88 0.79 0.17
8 301.2 5v8/8 245 0.83 047
10 3210 5v7/8 291 118 1.04
12 2988, 395.1 5v8/12 2.06 0.36 1.95
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A5199 2 (19)
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A4

ansatn 2 2975 5v8/2 2.65 0.02 0.45
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7 295.1 5v8/2 2.84 0.36 0.07
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12 297.5,377.8 5v8/2 261 0.71 0.44

asatn 2 2963 2.5Y8/2 4.32 1,50 0.92
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" 6 295.1 2.5Y8/4 239 0.82 0.65
7 295.1 2.5Y8/4 2.19 -1.28 1.45
8 295.1 2.5Y8/2 235 0.33 0.76
10 2926,392.6 2.5Y8/8 228 0.74 0.14
12 295.1,7380.2 5YR5/10 2.20 -0.30 0.60

ansana 2 300.0 2.5Y8/6 4.14 -1.51 -0.36

el 5000 2.5Y8/6 247 -0.88 1.06

AINLNU

" 6 300.0 2.5Y8/8 2.02 0.76 0.60
7 298.8 2.5Y8/8 248 1.29 0.95
8 300.0 2.5Y8/8 235 1.09 1.36
10 3012 2.5Y8/8 2.60 1.81 1.44
12 295.1,3765 5YR5/10 213 0.46 2.96

ansatn 2 3235 25Y7/6 37.47 4.95 16.29

L 4 3259 2.5Y7/8 43.48 3.59 26.45

UBDHINN

Een 6 3235 25Y7/8 37.34 6.25 21.21

wasdsan 7 324.7, 358.0 2.5Y6/6 4236 5.33 30.23
8 321.0 2.5Y8/8 43.43 114 30.04
10 3222 2.5Y8/8 44.84 3.18 28.07
12 3259 7.5YR5/6 3.65 281 4.20
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A15199 2 (5)
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nsn color chart L* a* b*
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2N
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8 295.1, 300.0 7.5YR7/8 0.97 0.53 0.23
10 301.2 7.5YR7/8 0.97 0.20 1.32
12 300.0 5YR4/8 1.29 0.64 1.82
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