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Optimal Extraction of Total Flavone from Tengligen by Central Composite Design and Response Surface
Methodology

TENG Kunl, RUAN Hongshengz*, WU Zijingl, ZHAO Zhuqingz(l.Department of Pharmacy and Food Science,
Tonghua Normal University, Tonghua 134000, China; 2.Life Science and Technology College, Heilongjiang Bayi Agricultural
University, Daging 163319, China)

ABSTRACT: OBJECTIVE To optimize the extraction technology of total flavone extraction from Tengligen. METHODS
The independent variables were microwave power, ethanol concentration, sample/solvent ratio and extraction time, the dependent
variable was extraction rate of total flavone which was used to estimate the relationship between independent and dependent
variables. Central composite design and response surface methodology were used to optimize the process of extraction. The
prediction was carried out through comparing the observed and predicted values. RESULTS The optimum technological
parameters were as follows: microwave power 203.56 W, ethanol concentration 80.34%, sample/solvent ratio of 1 : 13.28 and
extraction time 9.78 min. The highest extraction rate of total flavone was 103.152 mg-g™' which was coincided with model
predictions. CONCLUSION The extraction technology is simple, reliable and highly predictive.

KEY WORDS: Tengligen; total flavone; central composite design; response surface methodology

FERLAR B R ARk Actinidia arguta
(Sieb.et Zucc.) Planch fIARM, 850 # T 1987 £
HE I ORBRR R N RRBOR . TR, IRhET

CFEALD), LM TREARIL A6 HA
g fee s [ 5 B, AR 2 BB 5 2 W AUAR SR I
HARmAZEIGE. brdaf. BFIlE. R,
LR AR RO R 44 2 b 25 B4 DY, Iz N
HARGUEAE . HOE . AR ik, G55
KEVRIT e ST AR B SR B s A
Pyt B E MR T 2T AT 1o, Hfe

EE&WHE: BHFEARESHFEELTH(31100254)
EZ RN M, &, Wi, BB Tel: 13500951237
%, s Tel: 13936859781

-610- Chin JMAP, 2012 July, Vol.29 No.7

Email: tengkun1975999@163.com

Email: ruan_hongsheng@yahoo.com.cn

WL 2R A ARG 7 ¥ 0 IEAZ BEVHE, (H 2 Il
JIEAFAE AL, EEARIUAE SRR A,
IEAZBEVE H AL 7 58 HURE FRE AE U KT L,
AN e v N I R LT %o 2 R BETE-2K
N fRAE L T EM AL —, 94N TIERR
VRIE, EEpl )z A,

A LR S 05 O abs, R R -
PORZIGE, LU 4 R 5 KPR Bk 224
SCUG, S Y A PUIE B A PR T,
AN R R Je 391 AR T R R 2 i T AR 0 U P 2

TBIEMEE: B, B, M, BIE

P BLACR I 2557 2012 4F 7 HH5 29 55 7 )



Y B8 58 Bl
1 NES5RH
1.1 fx%

CW-2000 2488 75 it gk 1 [m] 25 HASC (kg 4
2450 MHz, #75 3% 40KHz, ThE 50W, LiEHr
P FENRAE AR A B2 7)) TU-1800 254k 1] W,
A3 606 BETE (b 5 ATl AL A IR T A A
FA2004N i RV HiEERE RS A R A A
12 R

AR 29 6 ) T AR AL T, & BRI\
— A B K 2 MR A ) 4% 5 78 D B B R R AR
Bk Actinidia arguta (Sieb.et Zucc.) Planch [#]--/5
AR5 T St (o R 2 A A T,
100080-200707, & &MEH); 95%LWE. TAH
FREN . TEIRE . SR S 2R3 A o A 4l
2 HESHR
2.1 AEEEI E ikt
211 ARdEfhZea ] KR AR KR T O B
EHE, N 95% R R THS 0.250 2 mg %
W, RS BGZEW 1, 2, 3, 4, 5mL, £ 25
mL S, 0 5% AR M 1.0 mL, &7
#H 6 min, J 10%EREEHWR 1 mL, HE 6 min
Ja, 1.0 mol- L™ AL 10 mL, fil 95%
LIEMBERZ, FE45, JCE 15 min J5, DUHMN
WA H, LRI WA 66 (2010 flR 2y Bt
B VA), 7E 500 nm AIIE W ERE . DA S A1
ARER, WROGRE P As RS, SdlbrvEhgk, BRIy
& Y=0.0152A-0.0014, r=0.999 1, 2 H]# 5
BAE 10~50 pgmL ™" 2 )i S0 3 5 R
LR R
212 PRSI R ECET 3 S5
MEZAR R R 10 g, B THRIM S, FA R
90 BT (1) BESR e HE S B0 IRAG R W RS X
FREMWEW 1 mL, B 25 mL BT, KN 5%
AR A 1 mL, $257, #E 6 min, Ml 10%
MR 1 mL, #5), JICE 6 min, fl 1.0
mol- L™ S A BIVAW 10 mL, f 95% L BB &
ZIBE, BRA, JCE 15 min J5, 7E 500 nm A0 5 WK
JERE, AR b UE M e vE SRR R R S
(mg'g™)e
2.2 BLpakEvert

MR TORIG 25 K, e TAERPRE T, &
P DI F(A) CFFREEB) BREEL(C) R IR
o E I 252 2012 48 7 H 5 29 %45 7 1)

(D)4 MA N AR, REAEEREME 5 KT,
H6 29 MRER RIS AL D), UR SR AT
ARG, KM ARSI 240, 8
Mg 2 1 73R AT A SRR T 2250, K1
R I 1, KK L HEAN S R LK 2,

F1 RRIZEFAKFRE

Tab 1 Factors and levels of response surface methodology test
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WEAT  grix ZmkE RBREE SRR
(AW B)/% ©) (D)/min

—1.682 150 50 1:8 4

-1 170.27 59.12 1:9.6 5.62

0 200 75 1:12 8

+1 229.7 81.88 1:144 10.38
+1.682 250 95 1:16 12
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Tab 2 Results of response surface methodology test(n=3)

ChA I i 7K T M & /mg-g!
I oRey
A B C D RPH M
1 -1 1 -1 -1 74.1 76.151
2 -1 1 -1 88.95 87.402
3 0 0 0 101.7 101.58
4 0 -1.68 0 81.37 81.616
5 -1 1 -1 88.35 86.416
6 1 1 1 1 102.7 99.811
7 1 1 -1 -1 88.2 83.999
8 0 0 0 -1.68 81.49 82.964
9 -1 -1 -1 -1 68.6 68.008
10 0 0 0 101.8 101.58
11 0 0 101.9 101.58
12 -1 -1 1 88.23 84.091
13 1.68 0 0 98.4 99.14
14 0 0 0 101.6 101.58
15 -1 -1 -1 1 73.5 74.218
16 0 0 0 1.68 95.7 94.469
17 1 -1 -1 -1 71.3 72.645
18 0 0 1.68 0 98.77 98.767
19 -1 1 1 -1 89.23 89.888
20 —1.68 0 0 0 89.5 89.003
21 -1 1 1 90.3 92.268
22 0 0 0 0 101.2 101.58
23 -1 -1 1 -1 91.2 88.305
24 1 1 1 -1 89.6 92.196
25 -1 -1 1 1 85.91 86.63
26 1 -1 1 1 89.7 90.962
27 0 1.68 0 0 99.4 96.642
28 1 1 -1 1 93.29 99.499
29 0 —1.68 0 0 79.5 82.501
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Tab 3 Variance analysis results of total flavone yield rate of
tengligen(n=3)

TFEERIE PO F Byl F1H P4
A 199.74 1 199.74 20.31 0.000 5%
B 388.69 1 388.69 39.52 0.000 1"
C 571.79 1 571.79 58.13 0.000 1"
D 257.33 1 257.33 26.16 0.000 2%
AB 10.30 1 10.30 1.05 0.323 4
AC 30.69 1 30.69 3.12 0.099 1
AD 27.41 1 27.41 2.79 0.117 37
BC 43.03 1 43.03 438 0.0552
BD 16.44 1 16.44 1.67 0.217
CD 62.17 1 62.17 6.32 0.024 8%
A? 112.77 1 112.77 11.46 0.004 4%
B? 288.43 1 288.43 29.32 0.000 1V
c? 259.42 1 259.42 26.37 0.000 2%
D? 330.96 1 330.96 33.65 0.000 1V
sl 2599.18 14 185.66 18.87 0.000 1V
Bk 2 137.71 14 9.84
RAUT 137.41 10 13.74 188.24 0.000 3%
W7 0.29 4 0.073
BEZE 2736.88 28
R? 0.949 7 Pred. R”>  0.6808
Adj-R? 0.899 4 Adeg-P 14.884

e VRIRZE S (P<0.001); DR IRE S BEP<0.01); V&
TN ZE S i 35 (P<0.05)

Note: "indicates extremely significant difference(P<0.001); ?indicates
highly signifrcant difference(P<0.001); *indicates significant difference
(P<0.05)
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Fig 1 Response surface plots for the effects of microwave
power and ethanol concentration on the total flavone yield
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Fig 2 Response surface plots for the effects of microwave
power and sample/solvent ratio on the total flavone yield
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Fig 3 Response surface plots for the effects of microwave
power and extraction time on the total flavone yield
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Fig 4 Response surface plots for the effects of ethanol
concentration and sample/solvent ratio on the total flavone

yield
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Fig 5 Response surface plots for the effects of ethanol
concentration and extraction time on the total flavone yield
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Fig 6 Response surface plots for the effects of sample/
solvent ratio and extraction time on the total flavone yield
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