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RAFER—EEMRE AE" R RBUR
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& , TEAC 1 B 40 ~ 200 wg/mL ¥ X B8 A2 45 HE &R
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HERKEIRLRLYRER R TRy =
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Fig.1 Effects of factors on LSPC extraction yield
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Tab.1 Factors and levels of response surface methodology

HEAKE(X)
HER - o "
ZEERTHX, /% 40 50 60
WRH X,/(mL-g™") 15 20 25
REBE X,/C 45 55 65
W AT E] X,/min 40 50 60

LRI 29 MLBAHFP 1 ~24 HHE
H,25~29 AR MESEZRBUENRN X, . X,



w2

BRI, % . mapr i E R R E R RS RRBRTEZHMA

33

X, X, FHBH =48 TAAIXHEHP.L
A HAPERAEIRETS K AUMABELRIRE.
2.3 “rEABEBHEMTESN

F 1 Design Expert7. 1.6 34X} 3 2 ¥
TR ETEALYEG  BIEFRETFRRERE
il E X A0 8 2R KL E T 52

Y =6.55 +0.0054X, +0. 16X, +0. 16X, +
0.068X, - 0. 11X, X, +0. 026X, X, +0. 073X,X, -
0.13X,X, + 0. 15X,X, - 0. 037X,X, - 0. 47X} -
0. 14X2 -0. 52X3 -0. 084X;.
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Tab.2 The experimental design and results of response

surface methodology on LSPC extraction technology

. ZMik o #HR I LsPC Elﬁzi_‘
5B Ba¥ HE BE Y(mg-100g™")
X, X, X, X, SW{E mE
1 -1 -1 0 0 5.62 5.66
2 1 -1 (] 0 5.95 5.88
3 -1 1 0 0 6.20 6.19
4 1 1 0 0 6.10 5.99
5 0 0 -1 -1 575 5.67
6 0 0 -1 6.23 6.07
7 0 0 -1 1 5.80 5.88
8 0 0 1 1 6.13  6.13
9 -1 0 0 -1 592 59
10 0 0 -1 5.8 5385
11 -1 0 0 1 595 5.98
12 1 0 0 1 6.14 6.14
13 0 -1 -1 0 5.46  5.42
14 0 -1 0 6.00 6.01
15 0 -1 1 0 5.96 6.01
16 0 1 1 0 5.96  6.07
17 -1 0 -1 0 5.47  5.41
18 0 -1 0 5.29 5.37
19 -1 0 1 0 5.75 5.68
20 1 ] 1 0 5.68 5.75
21 0 -1 0 -1  6.18 6.24
22 0 0 -1  6.20 6.26
23 0 -1 0 1 6.14 6.08
24 0 1 0 1 6.75 6.69
25 0 0 0 ] 6.58  6.55
26 0 0 0 0 6.54 6.55
27 0 0 ] 0 6.60 6.55
28 0 0 0 0 6.54  6.55
29 0 0 0 0 6.48  6.55

HEARERAR R =0.967 9; ABHRERKR =
0.935 7; Wit E ¥ 19.77.

BERM AT REATATT 2007 (R 3) RAERR

BkEE ZREW HAERBEN (P<
0.01),BIAEARI A P E R EH 0.967 9, L BA |15
J7 BB ] LATR 47 sb 5% 3R 45 BN K 5w i (B 2 8] 9 B 5L
XA HE,AIRAREIATEREEEREER
BRERRITZ %%,

118 772 B & A & 5 e S8 B w1 B 2 T,
HFREEHE,BE PAES/D, WHNER
MEEHEEER WNE3 FTLEH, —KIX,,
X.EHMEEP <0.01) X, ERE(P <0.05),
“KRFEXX LLEBE LA EREE X
XX ERBEEXEBE HATIHNAEE.
B, & BRI B 7 0w R 8 69 B R R fe B
MEHXR N FEMMUELR , PEEMEEST
EEBRENEWMPTRAXERZRRBE >HEB L
> BB > Z AR H.

£3 MEEHEMRL LSPCRIMITHFESHER
Tab.3 The results of ANOVA on LSPC

extraction technology

oy TER BEME ®N  FH PH
R 3.67 14 0.26  30.12 <0.0001"
X, 0.000 35 1 0.000 35 0.040 0.843 5
X, 0.30 1 0.30 34.90 <0.0001"
X, 0.32 1 0.32  36.68 <0.0001"
X, 0. 056 1 0.056 6.42 0.0238°
XX, 0.046 1 0.046 5.29 0.0374"
XX, 00028 1 0.0028 0.32 0.5824
XX, 0021 1 0.021 2.43 0.1411
X,X,  0.069 1 0.069 7.98 0.0135°
X, X,  0.087 1 0.087 9.97 0.0070"
X, X, 0.006 1 0.006 0.64 0.4378
x 1.45 1 1.45 166.43 <0.0001"
x 0. 14 1 0.14 15.62 0.0014*
X; 1.78 1 1.78 204.89 <0.0001"
X; 0.046 1 0.046 5.32 0.0369°
®BE 012 14 0.0087 — -
K 0.11 10 0.011 5.27 0.0616
#@iRE  0.0086 4 — — —
BB 3.79 28 - - -

E:»HERBEP <0.05), s+ HERBBE(P <

0.01)
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Optimizing Procyanidins Extraction from Lotus Seed
Pot with Response Surface Methodology

CHEN Wei-hang, TAN Mei-ting, ZHANG Jie

(School Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract ; On the basis of single-factor test, the response surface methodology (RSM) with 4 factors and 3 lev-
els was adopted to optimize ethanol extraction technology of procyanidins from Lotus Seed Pot( LSPC). The in-
teractive effects of the parameters on LSPC yield were investigated. Design Expert 7. 1. 6 software was used to
fit experimental data and a quadratic polynomial regression model was developed for LSPC yield as a response
to the parameters. Results showed that the optimal value of extraction conditions were as follows: ethanol con-
centration 50% , solvent/material ratio 25 mL/g, extraction temperature 55%C and extraction time 60 min. Un-
der such conditions and extraction 1 time, the yield of LSPC was up to 6. 678 mg/100 g, which is close to the
predictive yield(6.693 mg/100 g). This model is reasonable and reliable, and can be used in the actual fore-
cast.

Key words: lotus seed pot; procyanidins; extraction technology; response surface methodology




