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Optimizing the best extraction condition of semi-bionic extraction for evodia rutaecarpa benth by uni-
form design

LI Ya-na,XU Ping, HAO Ming-hua

(School of Pharmacy ,Xinxiang Medical University ,Xinxiang 453003 , Henan Province , China)

Abstract: Objective To optimize the best extraction of semi-bionic extraction for evoia rutaecarpa benth. Methods
Evodiamine,, total flavonoid, volatile oil and dry extract were taken as the indexes, and uniform design was used to optimize
the best extraction of semi-bionic extraction for evoia rutaecarpa benth ,the results were comprehensive considered to optimize
the semi-bionic extraction conditions. Results The optimized technologic condition ; the power of hydrogen( pH) values of
the water for the first, second and third decoctions were in order of 6. 00,6. 50 and 9. 00, and the extraction time was
188 min,95 min and 47 min respectively. Conclusion According to industry production condition, the best semi-bionic ex-
traction technologic condition is : the pH values of the water for the three decoctions are in order of 6. 00,6.50,9.00,and the

extraction time was 3.0 h,1.5 h and 40 min,respectively. The optimized extraction condition of the SBE for Evodia rutaecarpa

[ EalwFse]

Benth is reasonable.
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1.3.1 WEFRBEAERSKTE TEAMRLEE BHRTT
VR RP IR & i SEAR TR 26 PF T 1 E
FEARGKF, WK1,

1.3.2 #H5EHRHER %A U, (9' x37) 5
BOHUKFR Cp AR B2 /2R = ih e e fit)
LHEAS T FRF AT 5080, ST R AR 2

x1 HERITEZEEKE

Tab.1 Factors and levels of uniform design

KT
AR 12 3 4 5 6 1 8 9
BUADKpH{E 200 250 3.00 3.50 4.00 450 5.00 5.50 6.00
BORUKpH{E 650 6.50 650 7.00 7.00 7.00 7.50 7.50 7.50
H3AUKpH{E  8.00 8.00 8.00 850 850 850 9.00 9.00 9.00
IMEIHEA/L 350 3.50 3.50 450 4.50 4.50 5.50 5.50 5.50

£2 U, (9' x3) 58tk EE
Tab.2 U, (9' x3’) quasi level of uniform design table

s 551 Rk 552 Jik 53 AUk 3 et
pH fE pH {4 pH A AifA]/h
1 2.00 7.00 9.00 5.50
2 4.00 6.50 9.00 3.50
3 2.50 6.50 8.00 4.50
4 3.00 7.50 8.50 3.50
5 5.50 7.00 8.00 3.50
6 3.50 7.00 8.00 5.50
7 4.50 7.50 9.00 4.50
8 5.00 7.50 8.50 4.50
9 6.00 6.50 8.50 5.50

1.3.3 HEFHE
1.3.3.1 REUMIKIGIE K RASBPRRE, 5 L
10 ~20 HFHLKY 50 g, BUERTE SR, In#k w4 3
WK AR N 24 51 10 .8 8 £, %8 1 BiK pH
EFH 0.1 mol - L™"$hMRVH MU, 55 2.3 Rk pH
{EF 0.1 mol « L™ &4 fb Bl i 2= ML {8, 7K 9 pH
1B S BRI )35 2 B, R 4 22 ki,
2000 r + min "' B0 20 min, H0 S ATGE K A
o BIF LI, KiEeas ZRER A RS TR
A TR EEE 1 ~9 SRR L.
1.3.3.2 #hXEmsIE R4 srmi it %R
FL33 TR ~ 9 BRI 0.2 g, 20 RIET
.45 1Y 100 mL HETE N, 25K %5 I AR 20 %1
80% £, F 25 mL, # B IR 1 h, #7554 # (TR
100 W, 4512 40 kHz) 40 min, J{(#% , i 38 IEMBIEZS
WAEE 2 ~3 mL, B E 10 mL 804, AR
580 % L Z IR PR ZEM , VERIBOT A% =
T, I E AR E 10 mL, 25, BIAS A5 2 52 245 B ik
FE MR A, .

T D R R 13,3 1 R

1 ~9 SHAMA 0.4 g, 40 5]E T 100 mL HIEHEIE
JHEH, A ALY 90 mL HIEE 12314 h K5 B E D
SR 1 h 4RBOREE 40 °C BUH A, i B R A
Y, AR 45 =2 25 mL, # R & 50 mL 25 )l
R D i 22 R R 2R, VR IR TR A
o, 3 B E 25 2 50 mL, B A AR 52 52 25 8 vp 4
R = AL B, .

1.3.4 REEWSENE

1.3.4.1 @®iEFWEGE SMHCR[5-6] 1k,
8,13 13 : Biopearl-HC Column C,, 4 ( 4. 6 mm x
250.0 mm,5 pm) ;R 225 nm; R BIAH: O)E-
IK-PUSE R IR -PK .12 (50.0 : 49.0 : 0.8 : 0.2) ;7%
o1 mL - min AR IR AR 20 L,
1.3.4.2 ARAMGIE R % PRI 2 0 IR
b 4.1 mg, BT 250 mL 25 0 YR 2 20,
il £ S 4 B IR SRR (0,016 4 g - L71)
1.3.4.3 ZRMEXREFE BRI GG IR
SRVAWE0.50 .1.00.2.00 4.00, 6.00.8.00 mL, %5
BT 10 mL s, P B R E L. £
20 WL JERE, I e T AR, LA VERE R (mg - L71)
SR AR WETH AR ME AR AR, il Rl 2k
1.3.4.4 H#RHPREFERS=ENE PSR
A, o, JH0.45 pum GFLUERE I UE , BUELIE TR 20 pL i
P o NV TRTBUHT ABR I 2R 0150 SR 2 B ) 5 1
1.3.5 ZERNSENE

1.3.5.1 xtB@EMHIE S0 EK
WPRE 120 °C Bk He T4 = E E A 4 T BR
2.5 mg, BT 10 mL 25 rp, o B = 205 485,
BTSN 0.25 g - LA IR AR IR

1.3.5.2 ZMWXRER KBRS TR AR
0.0.0.4.0.8.1.2.1.6.2.0.2.4 mL, 4> 53]% F10 mL
AEd, &K ZE 2.4 mL, )l 72. 46 mmol - L'
SR M ¥ W 0. 4 mL, 1B 5, L& 6 min, I
26.66 mmol « L' AYERFAIA 0. 4 mL, #2257, il &
6 min, Jl 100 mmol - L™ & A LA 4 mL, FEhII
IKEZIBE, 857, BCE 15 min, #2850 60 B 2 48
500 nm PRI A I S R MSCHE B VA P MR O BE R A T
LepEmIT

1.3.5.3 H#RPREWRSENE HKEZN
0.3 mL B, oMW 508 T 10 mL 285, #54
AR IE BRI T MK 2 2.4 mL” 2 RKIMA %S
VS, TE 500 nm AR 5E WO AR, AR HiAn v th 23 55
SHET E

1.3.6 FRESEWNE H2 THMAP TR
MELE 2 AR 25N T a8 58 T 0. 01 g, ALy ik 5]
fE R, O SRAE R TR &
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Fig.1 Standard chromatogram of evodia rutaecarpa alkali
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Fig.2 Extraction liquid chromatogram of evodia rutaecarpa
2.1.2 ZMXRZERE ARG A T 1]
I, B R Y =390 790X +1 x10°,R =0.999 9,
SRR, RARTUILAE 0. 82 ~ 13,12 pg ZRMEL R
Y

2.2 SREMSENELMEXFE DIRIE IR
B TR (g - L71) A br bl bR SR A
FEIHAFEHR .Y =10. 589X +0.007,R =0.999 5, 24
SRR, P THE0.01 ~0.06 mg ZRESE AR RAT o

2.3 RARBYPREEHE.DER. FRENEL
HEEE RIS IEAR I T G AR A48
G RATR G HOE, RIS A TRIAL BRSP4

B S5 SRR A, SR 3,
®3 REMREEERSNEE

Tab.3 Extract content of each index component

Fe SRR % BHR % B/ % TREE/ %
I 0.0227 18.12 0.36 38.12

2 0.054 7 16.63 0.24 36.74

3 0.033 4 12.94 0.22 39.08

4 0.0343 13.25 0.30 39.08

5 0.040 8 14.76 0.20 39.46

6 0.027 0 11.87 0.40 472

7 0.036 9 15.04 0.10 40.52

8 0.041 7 15.66 0.16 37.22

9 0.054 6 15.33 0.30 37.48
2.4 TZHHHMA DIRZEGHE S EEE,

PR TR BRI, & Eul e A X
X', = (X, = X,) /S, TR HEAL AL R (X X7, s
HEAL IS OB, X, RSB TGy J IS X R4
PSR @ P ST RP-SAE, S, ST R T D
22) o BrbriEAL)E PO EAR S A5 1R b e T2 b
FW, 4T A AR, B E L5 BV Y A
Y= (RABGR + BB + %0 x7 + TIRE
1F3 x4 SRIEEG VR VAL 8525R IR 4, #R2 1y 4
AR 4 Y AT KRR AR T R Y =
3.329X, + 11. 080X, — 0. 037X,X, — 3. 073X,X, -
4.250X,X, + 0.234X,> + 2. 132X, + 7. 110X,” -
131.210; Y BUABME T5 1) K i, 2 G ot A3
WAL H X, =6.0,X, =6.5,X, =9.0,X, =5.5,
x4 BEBRBSSENRELLELER

Tab.4 Standardized treatment results of each index com-

ponent

BE OREER BEB% BRI TRE/% Y

1 -1.4383 1.697 1 1.146 0 -0.0500 9.633 6
2 1.4747 0.926 2 -0.1042 -1.3504 10.6753
3 -0.464 3 -0.983 1 -0.3126 0.1125 -11.8700
4 -0.3823 -0.8227 0.5209 0.1125  -4.3387
5 0.209 4 -0.041 4 -0.5209 0.3501  -1.0699
6 -1.046 9 -1.536 8 1.562 8 1.7630  -0.0943
1 -0.1457 0.103 5 -1.562 8 1.0128 -7.183 8
8 0.2913 0.4243 -0.93717 -1.0503 -5.7559
9 1.465 6 0.2535 0.5209 -0.8878 12.128 8

3 g
RGN —Fh s 25 A ) BA W1 A 2538
T 1550 P2 S B T JE AR | JENK I g 58
T4 BUACHT TS 2, SR 28 80 HA R Pt |
PRAT RGP B A TR BB R I A T S A
FH, HE TR BG4 4 2 Tih 28 | S 4 e R 2 B
P 1 B2
(T#E 112 7T)
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