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Study on Optimization of Ultrasonic-assisted Extraction Technology for Total Flavonoids from Tibetan
Scindapsus aureus by Response Surface Method

YANG Xiao-jun', DING Yong-hui’ (1.School of Chemical Engineering, Northwest University for Nationalities,
Lanzhou 730124, China;2.Gansu Food and Drug Administration, Lanzhou 730070, China)

ABSTRACT OBIJECTIVE: To optimize the ultrasonic-assisted extraction technology of total flavonoids from Tibetan Scindapsus
aureu. METHODS: The single-factor test was adopted to investigate the effects of extraction time, extraction temperature, the vol-
ume fraction of ethanol, the ratio of liquid to solid and power on the extraction rate of total flavonoids from Tibetan Scindapsus au-
reu in the process of ultrasonic-assisted extraction, based on which, four-factor and five-level Box-Behnken central component de-
sign was performed with unchanged ultrasonic power, and then response surface method was adopted to analyze the effects of the 4
factors and their interaction on the extraction rate of total flavonoids to determine the optimal factor and level, and verification tests
were conducted. RESULTS: The optimal ultrasonic-assisted extraction technology was as follows as extraction time of 29 min, tem-
perature of 44 °C, volume fraction of ethanol of 78% , ratio of liquid to solid of 13:1 (ml/g). In three verification tests, the aver-
age extraction rate of total flavonoids was 2.130% , with an relative error of 0.005% compared to the theoretical value. CONCLU-
SIONS: The optimal technology is reasonable and feasible, and can be used for theultrasonic-assisted extraction of total flavonoids
from Tibetan Scindapsus aureu.

KEYWORDS Tibetan Scindapsus aureus; Total flavonoids; Ultrasonic-assisted extraction; Box-Behnken central component de-
sign; Response surface method; Technology optimization
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Fig 1 Single-factor test for evaluating the effects of the fac-
tors on total flavonoids
A. extraction time; B. extraction temperature; C. volume fraction of eth-
anol; D. ratio of liquid to solid; E. ultrasonic power
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Tab 2 Box-Behnken design plan and its results

jne X X X, X, PE, %
1 +1 0 +1 -1 1.54
2 -1 -1 +1 0 1.65
3 0 +1 +2 0 1.95
4 0 0 +1 0 1.73
5 -1 0 0 0 1.34
6 0 +1 +1 -1 1.36
7 +1 +1 +1 -1 138
8 0 -1 +1 +1 132
9 0 0 0 0 1.56
10 0 0 +2 0 1.53
11 0 +1 +1 +1 2.12
12 0 0 0 +1 1.61
13 0 0 +1 -1 2.01
14 +1 0 0 -1 1.98
15 0 -1 +1 0 1.86
16 -1 +1 +1 -1 2.03
17 +1 -1 +1 -1 143
18 0 -1 0 -1 149
19 +1 0 +1 +1 1.85
20 -1 0 +1 +1 1.78
21 -1 0 +1 0 1.69
2 0 +1 0 -1 2.08
23 0 0 +1 -1 1.79
24 0 0 +2 +1 1.77
25 0 0 +1 -1 2.13
26 0 0 +1 -1 2.10
27 -1 0 +2 -1 1.72
28 0 -1 +2 -1 1.81
29 +1 0 +2 -1 1.53

25 [l A5 3] R B 5 R A« Y=1.9540.021.X,— 0.042X+

TEZD; 20154555 26 45 25 1]

0.11X;+0.076X, — 0.21X.X; — 0.11X.X; + 0.047X.X, — 0.11X.X; +
0.055X2X,+0.33X:X, — 0.11X," — 0.17X;"— 0.099X," — 0.6 1.X,*. J7
R b, X AR ER IR ), X AURER U, X AUk 2 AR
B0 XACFMORHEE o 7R Tk S8 [ R AR 28 i 17 TR AR B, T LI
LiSE ORI ENPA T TIRDVE FS TS A GOE IO KEWNANZN
TE o RBCPA IERAT OB BRI T AR . B
JrAE AT LA H, 2% DR 3R R A H AR G Al 5 P B BB 52 i
RIFF R X XX XX X X
2.3.3 BT R AR 2 P EUE AT BT 23 AT, IR i De-
sign Expert 7.1.3 #2214 [H 2252 Wi 2R S R 1 — 4R
NETEIE . RUEGETF o B R ILA% 35 = HERO T DL 2.
®3 MEPRTATER
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Note: “ * 7 refers to “significant” at the level of 0.05; “* * ” re-
fers to “markedly significant” at the level of 0.01
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Fig 2 Response surface figure for the effects of the factors

on flavonoids extraction rate
A. extraction time and the volume fraction of ethanol; B. extraction tem-
perature and the volume fraction of ethanol; C. the ratio of liquid to solid
and the volume fraction of ethanol; D. extraction temperature and extrac-
tion time; E. the ratio of liquid to solid and extraction time; F. the ratio
of liquid to solid and extraction temperature
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