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Optimization of Extraction Process for Flavonoids from Eggplants and Content Comparison of
Flavonoids in Different Eggplant Cultivars

ZHOU Bao-li, LI Xing-bao, LI Teng-fei, ZHAO Ying, SONG Yan, SHANG Miao
(College of Horticulture, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: In this study, the optimal extraction process for flavonoids from eggplants was explored and the contents of flavonoids
in eggplants from different cultivars were compared. Single-factor tests were adopted to investigate the effects of ethanol
concentration, extraction temperature, extraction time and material-liquid ratio on the extraction rate of flavonoids. Based on the
single-factor tests, orthogonal tests were used to explore the optimal extraction process. The results showed that the best
extraction conditions for flavonoids from eggplants were ethanol concentration of 80%, extraction temperature of 40 “C, extraction
time of 80 min and material-liquid ratio of 1:20. Under the optimal extraction conditions, the extraction rate of flavonoids was up
t0 2.2%. The contents of flavonoids in 8 eggplant cultivars cultivated in Liaoning province were determined. Flavonoids revealed
the highest content after fruit setting for 14 days. As for green eggplant cultivars, the highest flavonoid content was determined
in LiaoQie 5 with the content of 56.3 mg/g. Similarly, as for purple eggplant cultivars, the highest flavonoid content was
determined in LiYuan purple eggplants with the content of 25.7 mg/g. Therefore, the development and utilization of flavonoids
in eggplants were feasible.
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Fig.1 Effect of ethanol concentration on extraction rate of flavonoids
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Fig.2 Effect of extraction temperature on extraction rate of flavonoids
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Fig.3 Effect of material-liquid ratio on extraction rate of flavonoids
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Fig.4 Effect of extraction time on extraction rate of flavonoids
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Table 1 Factors and levels of orthogonal tests for optimizing
extraction process of flavonoids from eggplants

K A LEERI B $2HL C $2EU D khf L
BB 1% W IC & /min (g/mL)
70 20 40 1:10
80 40 60 1:15
3 90 60 80 1:20

18 2 WA, 56 I f o 2 I 2 O 1 DR 25
JF R s CTEHE AR AR 43 Bt 50 1 Hh S I 8 % 5 i 2
K, SR EFRL L R g ik 2z, BRI 8] 5% 0 4
s o B DR R 0T R S I8 B EaH 1 R T B S ) S TR
FF—AHA>B>C>D. AW b i ) 5
ﬁ—:éﬂéj‘l A2B.CsDs, Eﬂ%ﬂil@?{%ﬁﬁ‘]%ﬁﬁ%{ 80%-
REGEE 40°C . $EBUMN A 80min, Bt 1:20. X
FERIL T 41 A2B.CsDs JHEATIAE 9256, 45 W3R
BN 2.2%, RIXF T 25K RS B

R2 WHTREHEERNLZEXRERITRER
Table 2 Design and results of orthogonal tests for optimizing
extraction process of flavonoids from eggplants

WA A B C D R I%
1 1 1 1 1 1.811 & 0.078
2 1 2 2 2 1.913 + 0.013
3 1 3 3 3 1.662 & 0.063
4 2 1 2 3 1.927 +0.028
5 2 2 3 1 2.121 + 0.010
6 2 3 1 2 2.078 £ 0.065
7 3 1 3 2 1.916 + 0.063
8 3 2 1 3 2.041 £ 0.057
9 3 3 2 1 1.865 & 0.053
K1 16.278 16.749 16.990  17.224
Kz 17.747 17.929 17.121  17.056
Ks 17.550 16.897 17.464  17.295
ke 1.809 1.861 1.888 1.914
ke 1.972 1.992 1.902 1.895
ks 1.950 1.877 1.940 1.922
R 0.163 0.131 0.053 0.027
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Fig.5 Change of flavonoid content in eggplants during the various
growth stages
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Fig.6 Curve of growth time effect on content of flavonoids
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