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Extraction and Stability of Yellow Pigments from Ginkgo biloba Leaves

WEN Chi-fu!, XIANG Xiao-gi*, LIU Xuan', GUI Ke-yin?, XIA Kai!, YANG Tong?
(1. College of Biology and Environmental Sciences, Jishou University, Jishou 416000, China;
2. College of Resources and Planning Sciences, Jishou University, Zhangjiajie 427000, China)

Abstract: To make full utilization of Ginkgo biloba leaf resource, enhance its added value and provide experimental reference
for exploration of natural food colorants, critical parameters affecting extraction of yellow pigments from Ginkgo biloba leaves
including extraction solvent kind, liquid/material ratio and extraction time and temperature were investigated by orthogonal array
design and the light, temperature and pH stability of the product obtained were evaluated. Results indicated that the pigments
dissolved in petroleum ether exhibited a maximum absorption at 445 nm wavelength. Four-time extraction for 30 min each time
using a mixture of ethyl acetate and petroleum ether (70:30, V/V) as extraction solvent at 40 ‘C and a liquid/material ratio of 25:1 (mL/g) gave
an optimal yield of yellow pigments of up to 3.0% and the color value of the products obtained was 20.49. The pigments had
poor light stability and consequently should be stored in the dark. After 1 h exposure to a temperature below 60 °C, a low
degradation ratio was observed in the pigments, whereas 1 h exposure to 70 “C led to a high degradation ratio. The pigments were
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stable in acidic and alkine media.
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Table 1 Orthogonal array design matrix and experimental results
of absorbance of yellow pigments from Ginkgo biloba leaves at
445 nm wavelength

D f2HUGHIE  E ik A

RS AIA] /min BZE CHLE/C

445nm

B K% (mL/g)
1 30(1) 1 40(1) 80(1) 15:1(1) 0.732
2 30 2 25(2) 50(2) 10:1(2) 059
3 30 3 65(3) 60(3) 25:1(3) 0.666
4 30 4 55(4) 70(4) 20:1(4) 0.718
5 10(2) 1 25 60 20:1  0.641
6 10 2 40 70 25:1  0.784
7 10 3 55 80 10:1  0.401
8 10 4 65 50 151  0.275
9 40(3) 1 65 70 10:1 035
10 40 2 55 60 15:1  0.623
1 40 3 40 50 20:1  0.705
12 40 4 25 80 25:1  0.735
13 20(4) 1 55 50 25:1  0.699
14 20 2 65 80 20:1  0.264
15 20 3 25 70 15:1  0.745
16 20 4 40 60 10:1  0.501
ke 0.676 0.605  0.680 0.533 0.594
ke 0.525 0565  0.678 0.567 0.461
ks 0.603 0.629  0.389 0.608 0.721
ks 0.552 0557  0.610 0.649 0.582
r 0.151 0.072  0.291 0.116 0.260
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Table 2 Analysis of variance for absorbance of yellow pigments
from Ginkgo biloba leaves at 445 nm wavelength with different
extraction conditions

J7 2R 2z M Al F1  Foosmnu ‘il
AR 0.053 3 3786  9.280
C it )% 0.227 3 16.210  9.280 W
D $REFIAF 5 5L 0.030 3 2143 9.280
E ¥RLEL 0.136 3 9.714  9.280 W
PR 0.01 3
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Table4 pH stability of yellow pigments from Ginkgo biloba leaves

pH 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 100  11.0 12.0 13.0  14.0
Aussom 1.138 0997 0643 0.667  0.683 0.673 0945 0963 1.068 1112 1159 1239 1455 1420
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Fig.1 Light stability of yellow pigments from Ginkgo biloba leaves
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Table 3 Temperature stability of yellow pigments from Ginkgo
biloba leaves

Wi 1°C | 30 40 50 60 70
Adss nm 0.683 0.682 0.676 0.673 0.667  0.640
AR 2 1% 0.15 1.02 1.46 2.34 7.00
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