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Extraction of flavonoids from valerian optimized
by response surface method
LU Zhong-ying' ,CHEN Shi-xue'"* | LI Yan-qing' ,YAO Yuan-yong’ , LU Dao-wang’ , XING Ming—ming’

(1.Experimental Center of Materials and Chemical Engineering, Tongren University , Tongren 554300, China;
2.Institute of Applied Chemistry, Tongren University , Tongren 554300, China)

Abstract: The extraction process of flavonoid compounds originated from Valeriana ofecnilis ( produced from
Guizhou province ) was investigated using ethanol as the extraction solvent. Method: Four factors, including
concentration of Ethanol, ratio of raw material to solvent, extracting temperature and time, were optimized by
response surface method.The optimum conditions were as follows :the concentration of ethanol was 53.0% ;ratio of
material to solvent was 1:29 g/mL; extraction temperature was 73 “C and extraction time was 26 h.Under the
optimum conditions, the difference of between real value of 2.133% and theoretic value in rate of extraction was
about 3.5% . Conclusion: Response surface method was a reliable tool to optimize the extraction of flavonoid
compounds from Valeriana ofecnilis.
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Table 1  The factors,levels and codes of
Box—Behnken design
St K

A=

RS -1 0 1
X, SRR (%) 40 50 60
X, B (g/ml) 1:25 1:30 1:35
X; BAREEZ( C) 65 70 75
X, B4R E (h) 2.5 3 3.5

0.4

y=0.084x-0.004
R=0.999
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Fig.1 Standard cure of the rutin
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on the yield of flavonoids
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Table 2 The results of the response surface
TR X, X, X, X, (%)
1 -1 -1 0 0 1.940
2 1 -1 0 0 2.071
3 -1 1 0 0 1.976
4 1 1 0 0 1.917
5 0 0 -1 -1 1.810
6 0 0 1 -1 1.988
7 0 0 -1 1 1.952
8 0 0 1 1 2.204
9 -1 0 0 -1 1.917
10 1 0 0 -1 2.000
11 -1 0 0 1 1.929
12 1 0 0 1 2.071
13 0 -1 -1 0 1.774
14 0 1 -1 0 1.845
15 0 -1 1 0 2.083
16 0 1 1 0 2.107
17 -1 0 -1 0 1.845
18 1 0 -1 0 1.750
19 -1 0 1 0 2.095
20 1 0 1 0 2.060
21 0 -1 0 -1 1.881
22 0 1 0 -1 1.929
23 0 -1 0 1 2.048
24 0 1 0 1 2.012
25 0 0 0 0 2.107
26 0 0 0 0 2.119
27 0 0 0 0 2.095
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Table 4  Credibility analysis of regression equation
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Table 3 Analysis of variance of the regression equation
Ji 25k - J5 i SS A df ¥5J5 SM FAE Prob > T B
Ry 0.26 14 0.019 4.49 0.0110 S
X, 2.324E-003 1 2.324E-003 0.56 0.4729
X, 1.008E-005 1 1.008E-005 2.413E-003 0.9618
X, 0.16 1 0.16 38.04 0.0001 * %
X, 0.022 1 0.022 5.21 0.0456 *
X, X, 9.025E-003 1 9.025E-003 2.16 0.1724
X, X, 9.000E-004 1 9.000E-004 0.22 0.6525
X, X, 8.702E-004 1 8.702E-004 0.21 0.6579
X, X, 5.523E-004 1 5.523E-004 0.13 0.7238
X, X, 1.764E-003 1 1.764E-003 0.42 0.5305
X, X, 2.809E-003 1 2.809E-003 0.67 04314
X,? 0.024 1 0.024 5.64 0.0390 *
X,? 0.023 1 0.023 5.39 0.0427 *
X,’ 0.049 1 0.049 11.82 0.0064 * %
X,? 0.024 1 0.024 5.85 0.0361 *
= 0.042 10 4.178E-003
REA 0.31 26
RS ORBURE
Table 5 Optimization of extraction condition
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Fig.6 Response surface plots showing the effects of four extraction conditions on flavonoids yield

2004,77(2) :399-404.

[6] 8 A5, Lo M 2 2% RS F AR []] AR
7 25 25 44 %,2003,12(9) :912-914.

[7)3R3R5F .25 AR B 60 £ 2 i AT it R 5 TR & [ )]k
fa 25 A K 5 5 3R,20017(3) :222-225.

(813 A AL 5 M GC/MS 4 ATBE 20 (1] &k Ao 40
# iR ,2002,24(2) :11-13.

(O] @4, %) & B, AR 2, 4 35 B 36 4 &40 26 52 4 1 64 3
B[], A 3 35,2003 ,23(12) :2241-2247.

[10]32 Ex) , 2F, 4 KF,F LRELSYERTHRL
AT [T A A ,2008,28(9) :1534-1544.

[11]4k2r, i, FRJadt, 5 4 0 25 BRI i ik B b ik
AT R A IFIE K F F 4k ,2008,28(2) :14-17.

[12] Myers R H, Montgomery D C, Anderson — Cook C M.
Response surface methodology : process and product optimization
using designed experiments| M ] //Response surface methodology ;
process and product optimization using designed experiments.John
Wiley & Sons,2009 :284-286.

[13] 88, Bk, £ &, & A= § 09 32 LR 2 46 b2 A
FLI] AR F ST ,2014,(7) :42-44.

[14]REH, HKE, G E,5 . TEFTEMENEN S &
RERILHR[I] AT FHEE,2010,(1):131-133.

11111111111 111111111111 1@ 1111111111111 1111111 - 1111111111111 111111111 -

(B35 195 %)

[9] Zaidul T S M, Yamau chi, Hiroaki, et al. RVA study of
mixtures of wheat flour and potato starches with different
phosphorus contents [ J ] . Food Chemistry, 2007, 102 (4 ).
1105-1111.

[L0]F AR, iy P . B8 TR kAR K 58 AR R A
[J]. 4 A4 3K,2011,40(04) :46-49.

[11 ] Abdel - Aal E S M, Hue P, Chibbar RN, et al
Physicochemical and structural characteristics of flours and
starches from waxy and non-waxy wheat[ J].Cereal Chemistry,

2002,79(3) :458-464.

200 o105 z058

[12]Li Po- Hsien, Huang Chien— Chun, Yang Ming— Yu, et al.
Textural and sensory properties of salted noodles containing purple
yam flour [ J ] .Food Research International, 2012, 47 (02 ).
223-228.

(B3] F# Ao L LA @SR AR D] M T
i Tk K 5,2013.32

(1415 BT ESF LR T Y0 AR D] FM 7T
# Tk K 42 ,2008.23-24

[15]F8, %8 2 it PaFTReZHR[I].R
Ak ALK ,2011, (08) :99-103.





