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Optimization of Purification Technology for Total Triterpenoid Acids from
Elaeagnus bockii Diels by Plackett-Burman Combined with Orthogonal Test

YANG Dai-zhv', LI Yu-shan®"
(1. Affiliated Minda Hospital of Hubei University For Nationalities, Enshi 445000, China;
2. Hubei University For Nationalities, Enshi 445000, China)

[ Abstract ] Objective; To optimize purification process of total triterpenoid acids from Elaeagnus bockii
by macroporous resin. Method; The content of total triterpenoid acids was determined by UV. Type of
macroporous resin was screened by dynamic adsorption-elution test; With the content of total triterpenoid acids as
index, influence factors were selected by single factor tests, main factors were investigated by Plackett-Burman.
Taking composite score of the content of total triterpenoid acids and extract yield as index, L, (3*) orthogonal test
was applied to optimize purification process of total triterpenoid acids with ethanol concentration, alcohol amount,
ratio of ethanol and 1% sodium hydroxide as factors. Result: Optimum purification process conditions were as
follows: eluent amount 4 BV, ratio of 80% ethanol and 1% NaOH (1:5), flow rate 3 mL -min~"; The mass
fraction of total triterpenoid acids was 75% , extract yield was more than 22% . Conclusion; This optimized
process was simple and stable to provide experimental basis development and utilization of total triterpenoid acids
from E. bockii with high precision and predictability.

[ Key words ] Elaeagnus bockii; total triterpenoid acids; Plackett-Burman; orthogonal test; purification
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¥ ARAT , 4 : Plackett-Burman B¢ FH 1E 28 e3P k< M-8 Bl 7 6 =i iR 4tk 7.2

W 5 AR PR OGRS R R AT LT
L 2 AR ZE AR SR S T it 2
B BA BB IF L o K 98T i fk 2
BAT B AR B | 2 RS VR R A G
P, Fovh =S R 2 Ay BN RER W L SRR R
ST T A T AN A T AR R L S
S R AR ST Ak 2R IR A i e A T LA R
1 < N = 511 1 B ol Ll el - A
FEMME . AL H G ) Plackett-Burman §ii % 5 i
MR E N FERN R, AT HEAIT LA A E
BT ILBE B = s R i ik T2,
1

LD-500 %I 3 # AL (45 M 438 HLAR ) , UV 1100
RUER Hh 43 5606 BE I (BN BHAL 28 A BR A &)
BS124S M F K- ( 11 ik RN ABRA A,
R-201 HYJie % 7% & AX (i -+ 4 #F A 7)) , DHG9030 7Y
PR KT R A (rE mCIR AR S AT BR A #D ) o
AE T T2 X e (B AR R B Ak gl A BR A A i S
20110512, 46 >98% ), K - # #l 1 (=% B 1 db &
Jit M EL AR BB =06, WL R 2B s Rl SE e
B AR 1 B B )8 K i B Elaeagnus bockii
Diels (552 ) , 7K N E 28K, BT IR 2 0 23 Hr 4l
2 AEEER
2.1 SRR AR A FRIBGE B A 258,
10 {354 5 1% NaOH [ 50% 2, T 75 W 88 75 $2 B 2
Wi, BRI 10 5/ 95% £ B R 1] 3 4R E 2
Wit uE A FEIEW, MR K AT IR fL (pH<3) , #f &
12 h, 3 8, UivE K e = vk DL A 95% &
B, A 3% 36 PR, A 1 30 min, 13 1§, U8 WK
Bl 2 B 2=+, T 45 C H 2 T4, B (&5
15%) .
2.2 BRSO
2.2.1  XFRRAR WA R PR IORE SR X IR
M2y 10 mg, B T 25 mL & A, INJEK & BEE 4
PR, BIAS 400 mg- L Xk R TR
2.2.2 pRufEm & El R IO R TR
0.2,0.4,0.6,0.8,1 mL, 4 3% F HERE b, 2
R, SN 5% B 5 -VK CTRIR A W 0. 4 mL AN
EEBR 1 mL, T 60 CI/K¥E 15 min, 7KIFEED, vk
L2 5 mL,$%5], F 545 nm ZbINE WOGEE (A) LA
YN A B, O VR B N B AR AR, AR A O R Y =
0.019X = 0.174 (r =0.999 2), £ 5 [ 12.5 ~
62.5 mg-L ',
2.3 4k T Ak

2.3.1  RALWECBHR G 0 FRERCAE BB e R A
fn 5 A, 53 75 % 0TV iR 9T e B — A2 T VR
MIARE S I . FREL S FpOR R A5 (D-101,X-5, XDA-
5,8-8,XP-10) (1 K AL W BiE B g 45 20 g, 38 3o 1 ik e
AR RR AR f A5 1) R R AW i &t 5 R
KA B ST Sh 20 B, K ol e A S A, Wi T
PRI, R A LTI AER =0 R WL R 4 R 96.5%
97.4% ,74.5% ,79. 6% ,82.9% . ¥4 W& Kt (1 5% 43 F
95% ZL VR, VR TR E 25 2 25 mL, 3153 Yk B % 4%
WK 93.7% ,98. 1% ,82.7% ,81.4% ,95.5% , 44y
K PRE X-5 AR AL RS .
2.3.2 EWmHERE BB 5 E L DR R
RN X AR AN I g Y R T S Y = AN
FEABL T AT - 52 mi Pk SR 1 B R AT RO
B, DU G R A NI R R SR AR A
B 2 25 R 3R 1 53 3 L, 45 R0 20 i T A% 5 ) [
R0 IR 50 Fl, £ AR TR 8 60% ~80% , £ T
H4~8 BV, BB IL 5:1 ~ 1:5, Bk /K i & 40 5k
0.5% ~2% ,JEWiii#E 1 ~3 mL-min "', 2 & 1:
15 ~1:25, FREMAFL 20 ~40 mL,
2.3.3 Plackett-Burman & 56 1% 31 0 1 3= 22 52 Wi
£ ERRHZIKLK IR T, % H Plackett-Burman i
BT, AR R S A R
BT A0 R R (2 M A FRL 40 B30 R B8 390 P o e
(R % T R T R TR N o =l = AN = XN A |
4 PR 12 YO 5, i A B E & R
2 A K R Z K WL 3 1, 38 F Design expert 8.0
ARG IR I A7 B A B, DL KRR Ry i 24 30
HEAT 7 227 0, 2 I FE ) P {E 43 5 24 0.001 03,
0.002 11,0.001 22,0.015 49,0.057 53,0.041 78,
0.061 41,0.077 33,0.088 05,0.062 19, H:h P <
0.05 (R Z o R R 2, 4% KR B =il iR %
A B E T A A>C>B>D>F>E>G,
2.3.4 ExiREixit MY Plackett-Burman X %
BT A5 AL, BE £ £ B 1A R4 B30 U 0 700 P o L L L
NHEENEK s H SPSS it # LU =il iR 7 it
FNZE RN LE AN R b5, AE RE 58 0.7,
0.3,4% Ly (3") IEAS R AATINE , K F W% 2, 3K
W HE AR IR 3, 0 20 W3 4

P A 22 43 BT AT, 4% DR 3R X Ak T 20 1 5 e Ik
JPNA>B>C, JrZEnds REWH LR 5
Xt 4l Ak T 25 LA b 5 2 5 e, v 0 ) R
S PR 2 WA L U S R R L 25 A R R
R 7 S B 2 g K I T R TR 1 I A
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F1 KH¥HFE=FEE4# TZ Plackett-Burman & it E &k F
KV A CBABSE/% B YRR E/BY  CEEBREL D BUKEEAS S/ % EWBfE/mLomin ™' FA®E 6 EFRRE/mL
-1 60 4 5:1 0.5 1 1:15 20
1 80 8 1:5 2.0 3 1:25 40

K2 KHAFFRIHBAUTIZESKBREEKTF

KV AZERBAE/% B UEBRAIHE/BY C B0 Lk
1 60 4 501
2 70 6 1:1
3 80 8 1:5

F3 KHABTFRIBRALTIZERRKERHE

BH AR

No. A B ¢ D(EP) % EEAK
/% /% o
1 1 1 1 1 12.20  56.22  0.44
2 1 2 2 2 15.36 48.21  0.53
3 1 3 3 3 9.31  66.35  0.32
4 2 1 2 3 12.31  45.09  0.83
5 2 2 3 1 10.08  42.21  0.77
6 2 3 1 2 9.22  63.36  0.68
7 3 1 3 2 18.24  65.21  0.75
8 3 2 1 3 22.64  68.24  0.87
9 3 3 2 1 21.34  75.46  0.75
K, 0.69 0.78 0.73
K, 0.61 0.74 0.74
K, 0.92 0.70 0.75
R 0.23 0.09 0.02
R4 ZBEEDFESW

I EHWR SS f MS F P

A 0.158 2 0.079  253.964 <0.01

B 0.023 2 0.011  36.571 <0.05

c 0.007 2 0.003  10.750 >0.05

D(i2%) 0.001 2 0.000

Wi Fo0s(2,2) =19.00,
aifl T 2N AB,C,, B 2 WK B 43 %K 80% |, 1k i 71
FIHE 4 BV, BRI 105, #RIBEM T 4 & 1F k4T 3
USRS, 45 2R S = R i A3 BGR 75 % , gl
BAR BUM IR w5 TR S A, B2 IR ik 22% , RSD
2.58% , KWL IER T2 FE T 17,
3 itig

A B 58 2 W 93 0 8 S /K T RE A 2

R BS54 e i S T, AT TR By s B A 1 I
o LA PAY 40 i S s WL R 3 45 [ I R 434 o
T 968 L0 I e 2 T RE D, X0 I 45 2R G5 R B IR
o5 ELAT TR AR e A 0T W T AR S b R R TR ik
s N B A S ] B R S KRN o 4
SGC-7901 3% 5 H AT T % Ml /71 K k5 i 1
32 R S A RE R N S R MR, B e

. 2() .
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HE it AL 3 % A W) 43 I AE 548,545 nm Ab A7 Fe K

WA, T 5 SR T o R gt ARt 3 ot A VR 1) e DR IR A

K225 > 10 nm, i 2% £ 58 5L /R 1E S X B8 5, O T
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L7 A H RN B AR LE Ok R EE S R K, 5 Plackett-

Burman 5 56 7 % PR 2 119 S 35 P LA ) 45

[ &% x0ik]

(1] B i XA ot ) 30 8 25 F Al 9 % U8 F 52
[J]. BL#B B 24 K252 47,2001 ,24(2) :40.

[2] B&E KHABT KSR, 58 0P EE (S5 .
PIEERL) BB S e (A5 2 BERL) 1 fk 2% W 40 F0 A 4
WD, R SRR TE K 2% ,2006.

(3] ZBEI4E, Ok, B 3L, 45, 81 B0 ik A9 1k 2 5 oy
[J]. 475252 4% 2008 ,23 (4) :381.

[4] REEIBEE,EI5E,%. 58P R%EE MR
43 1) HS-SPME-GC-MS B¢ [ T]. v [l 52 56 J7 7] 2% 4%
#,2010,16(10) :53.

(5] ZHW. Keb# 8T 5 55 30 k2 6 4 3F 58
[D]. &P VH B K2 ,2006.

[ 6] BRIA%, DRAESE. AE SR AN 55 B W2 (4 b TH 16 5 Mo
YERLT]. BigEE2y,2011,32(12) :606.

[ 7] B KWRE, XM, & RSB 22 WP E
HAFFE[ ], 2Rk LR 2= ,2010,38(17) :8989.

[ 87 ZET 1l K b8 A0 b v N o o5 A5 28 K B af B i 92
TRAS AN LA S Y R [T ], b RO BR 2 e
2007,13(3) :56.

[ 9] fhtm, XBBH S &kl A7 X 4 97 B 20 i 4 9% T R 52
g [J]. A2 1A ,2010,26(5) :576.

[10] ZETulr, 2= W, Ak 2, 4. K ) 01 % ofn B L I
BB g it A A A A B 9T [ J]. 22 #0245 ,2005,9
(7) :489.

(11] A, XA 2, BROT. 1 7007 A8 SR e X /1N R 60 2 ) B
BISEIR [T ]. Ui b B2 ,2006,24(3) :35.

[12] WP, 251 BRE S, E AT 2 55t/ 5 46 5t 6
il g A L] R 4 A0 1k 24 5k, 2007, 15
(13) :1541.

[DiATam i AT ]



