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Table 1 Table of total flavonoids extraction factors and levels
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Table 2 Table of total polysaccharides factors and levels
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Table 3 Response surface design and response value of total flavonoids extraction
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N E— - m \ A5 B 1
Test number &%ﬁﬁﬂf B;Ra?ii)){:i;ﬁ&nggterial Cé %?iﬁf lg),:é%tgfﬁil?n TOtyaiilgiV % *
power and liquid concentration time
1 0 0 0 0 2.09
2 —1 —1 0 0 1.67
3 0 1 —1 0 1.51
4 0 1 0 —1 1.75
5 0 —1 —1 0 1.37
6 0 0 1 —1 1. 07
7 1 1 0 0 1.53
8 1 0 —1 0 1.45
9 —1 0 0 1 1.53




%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

gx3
Continued table 3

% Factors

B S— - - \ 5 B 75
Test number A;ﬁfﬂ‘lﬁﬂ]@ B,’*me Lt ) C: C WM e D;%Hlﬂilﬂj Totz}l flavonoids
A': Ultrasonic B:Ratio of material C:Ethanol D: Extraction yield (%)
power and liquid concentration time
10 0 —1 0 1 1.72
11 0 1 1 0 1. 14
12 0 0 1 1 1. 07
13 0 0 0 0 2.01
14 —1 0 0 —1 1.52
15 0 1 0 1 1. 94
16 1 0 1 0 1. 00
17 —1 0 1 0 1.09
18 1 0 0 1 1. 80
19 —1 1 0 0 1.94
20 —1 0 —1 0 1. 38
21 0 0 —1 1 1. 39
22 0 —1 1 0 1. 06
23 0 0 0 0 2.06
24 0 0 0 0 2.05
25 0 —1 0 —1 1.54
26 0 0 —1 —1 1.54
27 1 —1 0 0 1. 67
28 0 0 0 0 1.97
29 1 0 0 —1 1.59
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Table 4 Significance analysis of total flavonoids regression model

£ 3 05 B ¥ F 1A P 1A B E

Source of variance Sum of squares Degree of freedom  Mean square F value P value Significant

iR

Model 2.99 14 0.21 21.56 < 0.000 1 * %
Y %

AEF{EIJJ:%; 0.000 675 1 0. 000 675 0.068 0.742 1

A ': Ultrasonic power

B:EHE L

B:Ratio of material and liquid 0.051 ! 0.051 512 0.040°6 *

C: LW .

C:Ethanol concentration 0.41 1 0.41 41.06 < 0.0001 o

D 42 I i)

D. Extraction time 0.016 1 0.016 1.63 0.222 8

AB 0.042 1 0.042 4.24 0.058 6

AC 0. 007 1 0. 007 0.65 0.435 1

AD 0. 009 1 0.009 1.01 0.332 2

BC 0.008 1 0.008 0.091 0.767 6

BD 0. 009 1 0. 009 0.002 52 0.960 7

CD 0. 006 1 0. 006 0.57 0.436 7

A? 0.30 1 0.31 30. 63 < 0.000 1 * %

B’ 0.11 1 0.11 11.50 0.004 4 * x

c* 2.38 1 2.38 238. 62 < 0.000 1 * x

D’ 0.21 1 0.21 21.22 0.000 4

BRI

Residual 0.14 14 0.01

I AP

Lack of fit 0.13 10 0.013 5.97 0.054 9

fli 15

2L % 0. 009 4 0. 002

Pure error

B 3.13 28

Total deviation

. x KR HABEME, P<<0.05; » x R AARREM, P<0.01
Note: * means significant, P<Z0.05; * * means very significant, P<Z0. 01
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Fig. 2 Effect of interactive AB on total flavonoids yield
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Fig. 7 Effect of ultrasonic power (a),extraction temperature (b) and extraction time (c¢) on total polysaccharides yield
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Table 5 Response surface test design and response value of to-

tal polysaccharides yield

RS N £ Factors MR R
Test Total polysaccharides
number A B C yield (%)
1 0 —1 —1 73.75
2 1 —1 0 60. 43
3 0 0 0 79. 81

gxSs
Continued table 5
iR R K& Factors MR
Test Total polysaccharides
number A B C yield (%)
4 —1 —1 0 60. 19
5 1 0 —1 71.47
6 0 1 1 76.71
7 —1 0 1 72,17
8 0 0 0 80. 70
9 —1 1 0 67.58
10 1 0 1 73.29
11 0 0 0 81.17
12 0 —1 1 75.02
13 0 1 —1 74.04
14 0 0 0 82.92
15 —1 0 —1 69. 21
16 1 1 0 68. 28
17 0 0 0 82.54
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2.2.2.2  Wa) i RS AL %) N7 KA BT

AR B350 B4 . A Design-Expert 8. 0. 6 B ff
PG A5 21 A2 S R R 5 22 Bl B O B el A R R Y =
81. 43 + 0. 54A + 2. 15B + 1. 09C + 0. 11AB —
0. 28 AC+0. 35BC—10. 33A° —9. 68B° +0. 43C",

Xof o) 7 4SS Y R AT I 2 M A BT (3R 6) L BT LA
FEH(P<0.0D), BLB B B & L RPN B 3%
(P =>0.05), i3 B B B0 238 1 55 38 56 (5 22 F 8/
R*adj=0. 912 3, it B A5 70 G fift B¢ 91, 23 Y0 19 M 1o
AL s FHSE BB R* =0. 961 6, 13 B A 0 400 45 2 21
B T LA O B i 2 R A o A gy A, —
WA GE B E K, kI A® Fil B 35 B
IR A8 H I 35 B I 2 K
2.2.2.3 W NI AE H. LR A BT

FIH] Design-Expert 8. 0. 6 #4522 88 46 )i
F6 BEMEDRIAMEEDEMEST

PR Z [ 922 AR 0 18 (B 8 —10) . i 8 8 T
2R IR EE S 70°C I, B 22 15 48 I 4 U 8]
R P I8 K 2R A G o B B ST s A, i T A B
U JBE SR, i HRI [ ) 8 22 W A S48 B4 572 Wi O T 75
DA, WA 9 AR R RO 240 WOREL B2
AT 25 [ 41 H I 1) A 1 JBCHI B2 9 22 0 5 1 0 )
e ELIE IR 50/ I o A T (5 U 2 A 7 48 B (1] £
T ol L 8 BB JRE R U — a3 ) AL B B [ ) 22
FERAYRZ RS R T S BOR B . i T8 10 AT, 25 42 B
W) S 180 min I, G 22 Wl A 38 Bl 75 30 2 3 1412 K
it J3E 2 B S 09 I ek 14 s A (B3 R A0 o DA T IS i
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Table 6 Significance analysis of total polysaccharides regression model

TERR T {1 i e ¥y F i P i W
Source of LT
. Sum of square Degree of freedom Mean square F value P value Significant
variance
LAY
Model 739.03 9 82.11 19.49 0. 004 * %
A 2.33 1 2.332 8 0.55 0.481 0
B 37.06 1 37.06 8. 80 0.020 9 *
C 9.50 1 9.50 2.26 0.176 8
AB 0.05 1 0.05 0.016 0.913 9
AC 0.32 1 0.32 0.08 0.789 3
BC 0.49 1 0.49 0.12 0.743 1
A* 449. 00 1 449. 00 106. 59 < 0.000 1 x
B’ 205.23 1 205. 23 48.72 0. 000 2 * %
(o8 0.79 1 0.79 0.18 0.68
Bk It
Residual 29. 49 1 4.21 0.55 0. 48
I AT
Lack of fit 22.81 3 7.60 4.56 0.088 7
aifi 15
AL 2 6.68 4 1.67
Pure error
)
B2 768.52 16

Total deviation

W« FoREA BEM,P<0.05; x « FREAM|EEFM, P<0.01

Note: * means significant, P<0.05; * * means very significant, P<0. 01
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Fig. 10  Effect of interactive BC on total polysaccharides yield
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Optimization of Ultrasonic Assisted Extraction of Total Fla-
vonoids and Total Polysaccharides from Mycetia sinensis by Re-
sponse Surface Methodology

QIN Huizhen' ,CAO Qiyi*, NING Guanquan®, TANG Jianmin',ZOU Rong',

ZHU Chenghao' , WEI Xiao', XIONG Zhongchen'

(1. Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institue of Botany,Guangxi Zhuang
Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi,541006, China; 2. College of Agriculture and Food Engi-

neering , Baise University, Baise, Guangxi,533000,China)

Abstract: In order to further develop the natural sweet tea resources,the stems and leaves of Mycetia sinensis
were used as the raw material to optimize the extraction technology of total flavonoids and total polysaccha-
rides from M. sinensis by ultrasonic assisted water extraction. On the basis of single factor experiment, the
extraction process of total flavonoids and total polysaccharides was optimized by response surface methodolo-
gy. The results showed that the ethanol concentration had the greatest influence on the extraction of total fla-
vonoids from M. sinensis and the extraction time had the least influence on it. Extraction time had the grea-
test effect on the extraction of total polysaccharides and the extraction temperature had the least effect. Final-
ly,the optimum extraction technology of M. sinensis total flavonoids was determined as follows: Ultrasonic
power 300 W,ratio of material and liquid 1 ¢ 95, ethanol concentration 75% ,ultrasonic time 50 min,and the
yield of total flavonoids under this process condition was 2. 36 %. The optimum extraction technology of M.
sinensis total polysaccharide was determined as follows: Ultrasonic time 180 min, ultrasonic power 250 W,
temperature 80°C ,and the yield of total flavonoids under this process condition was 82. 77 %. In this study,re-
sponse surface methodology was used to rationally optimize the extraction conditions of the total flavonoids
and total polysaccharides from M. sinensis ,which can provide a basis for future resource development of M.
sinensis.

Key words: Mycetia sinensis ,total flavonoids, total polysaccharides, response surface optimization, ultrasonic-

assisted extraction
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