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Received_February 24, 2016 ~ Abstract Natural colorant extracts were obtained by extraction from tumeric root, gar-
Revised_March 07, 2016 denia seeds, mugwort and green tea using water, methanol, ethanol and acetone as ex-
Accepted_March 10, 2016 tractants at room temperature for 3 hours under shaking condition(180rpm) with liquor
ratio(solid:solvent; 1:100). The main pigment components of tumeric root, gardenia
seeds, mugwort and green tea are known to be curcumin, crocin, chlorophyll b and epi-
gallocatechin gallate, respectively. The effects of the kind of extractant and pH on the
color characteristics of natural colorant extracts were investigated. The solubility param-
eters of pigment components were determined to find adequate extractant. The solubility
parameters of curcumin, crocin, chlorophyll b and epigallocatechin gallate were found to
be 27.85, 29.40, 19.48 and 37.97(J/cm?3)¥2, As expected, solvents that have a solubility
parameter similar to that of pigment component were generally found to be effective to
obtain pigment extracts having high visible absorbance(A). The extract(pigment/solvent)
with high visible absorbance was generally found to have low L*(lightness) and high

Chroma(C*, purity).
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A Emix = energy of mixing
(or enthalpy, if A Vmix is zero)
y1, Y2 = volume fraction of components
Vmn= average molar volume based on mole
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&1, &2 =solubility parameters
C.E.D. = cohesive energy density
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dd : dispersion cohesive parameter
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Figure 1. Effect of extraction temperature and time on the absorbance at A max for curcumin with different ex—
traction solvents. (a) water, (b) methanol, (c) ethanol and (d) acetone.
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Table 1. Solubility parameters'®® of curcumin, crocin, chlorophyll and —epigallochatechine gallate

Colorant J/em?)2
Curcumin 27.85
Crocin 29.40
Chlorophyll 19.48
(—)Epigallochatechine gallate 37.97
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Scheme 1. The chemical structure of (a) curcumin'”, (b) crocin®, (c) chlorophyll® and (d) —epigallochatechine
gallate',
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Table 2. Solubility parameters of various solvents and solvent/water mixture used in this study

Solvent \ Sd Sp Sh ot

Water 18.0 15.5 16.0 42.3 47.8
Methanol 40.7 151 12.3 22.3 29.6
Ethanol 58.5 15.8 8.8 19.4 26.5
Acetone 74.0 15.5 10.4 7.0 19.9
Methanol/Water(75/25) 35.0 15.2 13.2 27.3 33.9
Acetone/Water(75/25) 60.0 15.5 11.8 15.8 25.1

V : Molar volume(cm?)/mol)

da : Dispersion solubility parameter(J/cm3)'/2

&r: Polar solubility parameter(J/cmg)'/2

dn: Hydrogen boding solubility parameter(J/cm?)'2
5t : Total solubility parameter(J/cmd)'/2
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Figure 2. UV-visible spectra of turmeric extraction
solutions with different solvent type(water, methanol,
ethanol and acetone).
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Figure 3. UV-visible spectra of gardenia extraction
solutions with different solvent type(water, methanol,
ethanol and acetone).
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Table 3. Effect of solvent type on the colorimetric data of various natural colorants

Natural Colorimetric data
Solvent
Colorants L* a* b* c* h°
Water 94.07 -3.47 22.06 22.33 98.95
Turmeric Methanol 87.40 22.87 124.83 82.52 75.29
Ethanol 85.96 12.66 128.00 85.07 86.98
Acetone 76.96 2.49 123.64 86.81 90.64
Water 88.20 -3.14 63.07 63.15 92.85
Gardenia Methanol 84.30 14.36 126.19 92.13 83.44
Ethanol 93.74 -6.68 125.19 91.88 97.89
Acetone 97.92 -18.39 86.42 88.08 103.48
Water 64.49 21.15 92.63 73.58 72.41
Mugwort Methanol 69.71 -13.25 86.92 64.47 99.48
Ethanol 70.89 -15.31 89.07 74.20 100.85
Acetone 64.04 -14.82 92.81 68.43 100.97
Water 88.87 -8.40 56.84 57.46 98.41
Green tea Methanol 50.41 -9.32 88.87 66.63 97.43
Ethanol 62.62 -5.79 81.61 63.87 94.01
Acetone 59.19 -3.06 82.24 56.40 91.54
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Figure 5. UV-visible spectra of green tea extraction
solutions with different solvent type(water, methanol,
ethanol and acetone).
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Table 4. Effect of the mixture ratio of solvent and water on the colorimetric data of various natural colorants

Natural Solvent/ Colorimetric data
Colorants Water L* a* b* C* h°
Acetone/Water(100/0) 76.96 2.49 123.64 86.81 90.64
Acetone/Water(75/25) 81.55 22.05 128.00 83.07 80.17
Turmeric Acetone/Water(50/50) 62.64 20.87 102.90 7214 72.03
Acetone/Water(25/75) 77.34 13.48 119.54 81.96 79.28
Acetone/Water(0/100) 94.07 -3.47 22.06 22.33 98.95
Methanol/Water(100/0) 84.30 14.36 126.19 92.13 83.44
Methanol/Water(75/25) 80.36 30.61 125.48 82.59 76.46
Gardenia Methanol/Water(50/50) 77.97 32.29 122.28 82.50 73.51
Methanol/Water(25/75) 80.81 25.70 125.16 82.78 78.38
Methanol/Water(0/100) 88.20 -3.14 63.07 63.15 92.85
Acetone/Water(100/0) 64.04 -14.82 92.81 68.43 100.97
Acetone/Water(75/25) 83.71 —6.56 67.70 68.02 95.54
Mugwort Acetone/Water(50/50) 77.28 7.38 84.57 80.09 84.44
Acetone/Water(25/75) 73.38 13.79 94.89 78.47 79.09
Acetone/Water(0/100) 64.49 21.15 92.63 73.58 72.41
Methanol/Water(100/0) 50.41 -9.32 88.87 66.63 97.43
Methanol/Water(75/25) 55.43 0.90 89.15 60.98 87.71
Green tea Methanol/Water(50/50) 76.40 -4.62 70.59 70.74 93.75
Methanol/Water(25/75) 79.87 —-6.06 86.47 81.15 93.94
Methanol/Water(0/100) 88.87 -8.40 56.84 57.46 98.41
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