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Optimization of the Purification Technology of Total Triterpenoids of Ligustrum lucidum by Box-Behnken
Response Surface Methodology

GAO Shuang, WANG Yuzhen, BO Fumin, ZHANG Li, SUN Yue, YANG Shanjing, FENG Anjie, LI Lingjun
(School of Pharmacy, Shandong University of TCM, Jinan 250355, China)

ABSTRACT OBIJECTIVE: To improve the transfer rate and purity of oleanolic acid and ursolic acid in total triterpenoids from
Ligustrum lucidum, so as to optimize the purification technology. METHODS: Oleanolic acid and ursolic acid were used as
representative components of total triterpenoids, and their contents were determined by HPLC. The determination was performed on
Thermo BDS Hypersil Cis column with mobile phase consisted of methanol-0.02% ammonium acetate solution (80:20, F/V) at the
flow rate of 1.0 mL/min. The detection wavelength was set at 210 nm, and column temperature was 30 °C. The sample size was 20
pL. In single factor tests, using transfer rate of oleanolic acid and ursolic acid as index, the effects of water precipitation
temperature and time, the amount of redissolved ethanol on the purification technology was investigated; using transfer rate and
purity of two components as indexes, the effects of the amount of activated carbon and volume fraction of crystallization ethanol
were investigated. Based on it, using the amount of redissolved ethanol and activated carbon, volume fraction of crystallization
ethanol as factors, Box-Behnken response surface methodology was used to optimize the purification technology, and validation
tests were performed. RESULTS: The optimal purification technology was adding 4-fold (mL/g, the same below) water in L.
Iucidum concentrated solution, placing for 2 hours at 0 °C (water precipitation) ; adding 1-fold ethanol to dissolve (redissolution) ;
adding 4% activated carbon (edulcoration) ; finally adding water to adjust the volume fraction of ethanol to 80% , placing at 4 C
for 12 hours (crystallization) , centrifuging and drying. The results of 3 times of validation tests showed that the transfer rates of
oleanolic acid and ursolic acid in total triterpenoids prepared by optimized technology were 61.11% and 65.78% , the purities of
them were 53.44% and 19.79% , and RSDs were both lower than 3%. CONCLUSIONS: The optimized purification technology has
high extraction efficiency and simple operation, which can be used for industrial production of purification of total triterpenoids
from L. lucidum and the development of corresponding preparations.
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Fig 1 Chemical structural formulas of oleanolic acid

and ursolic acid
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Tab 1 Effects of water precipitation temperature on
transfer rate of total triterpenoids from L. lu-

cidum
KT, € FIRBIEL 2, % R R, %
0 100.61 100.70
20 94.99 82.15
40 93.71 65.26

60 86.07 7543
80 83.62 6439
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Tab 2 Effects of water precipitation time on transfer

rate of total triterpenoids from L. lucidum
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Tab 3 Effects of redissolved ethanol consumption on
transfer rate of total triterpenoids from L. /u-

cidum
LR (R aiT) FERIEEG 2, % FERIER R, %
0.25 5313 30.08
0.5 84.45 9191
0.75 85.89 9247
10 89.76 9792

1.25 88.56 9725

1.5 89.60 97.59
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Tab 4 Effects of the amount of activated carbon on

the transfer rate and purity of total triterpe-
noids from L. lucidum
FECRR AR

WO e wEa  WgRa wEa A
| 91.84 2881 87.93 8.62 39.13
2 92.32 30.07 86.11 8.76 39.50
3 89.50 32.78 79.41 9.08 39.54
4 85.06 3446 82.65 10.46 41.40
5 8212 36.95 73.01 10.19 40.44
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Tab 5 Effects of crystallization ethanol volume frac-
tion on the transfer rate and purity of total tri-
terpenoids from L. lucidum
FRRR BRI
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T o 0T 2 4 Ok 4 W 17 0y, 4 50 mL, 4%
Box-Behnken M i [ 15 100 . 3050 PR 28 AR L3k
6, XIS BT AR IR T, Jr 2250 W3R 8.

%6 Box-Behnken M 57 E X 16 [F 2= F17k F
Tab 6 Factors and levels of Box-Behnken response
surface test

KF . BR
A B, % C.%
-1 05 2 70
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Tab 7 Design and results of Box-Behnken response
surface test

- i A B C AR
it HbLE
16 1 1.00 4.00 80.00 53.12
8 2 1.50 4.00 90.00 40.36
1 3 0.50 4.00 90.00 2935
10 4 100 6,00 000 4099
6 5 1.50 4.00 70.00 46.91
13 6 1.00 4.00 80.00 54.17
3 7 0.50 6.00 80.00 30.34
3 8 0.50 4.00 70.00 2597
1 9 0.50 2.00 80.00 3092
9 10 1.00 2.00 70.00 45.50
4 11 1.50 6.00 80.00 49,67
15 12 1.00 4.00 80.00 5475
11 13 1.00 2.00 90.00 39.81
12 14 1.00 6.00 90.00 40.58
17 15 1.00 4.00 80.00 5225
14 16 1.00 4.00 80.00 51.86
2 17 1.50 2.00 80.00 47.04
% 8 Box-Behnken 0 57 T i{ 55 [B] IR B B9 75 2= 5 #7
R

Tab 8 Variance analysis of regression model for
Box-Behnken response surface test

KR Fhif A 2} F P
i 1 408.01 9 15645 85.30 <0.0001
A 56785 1 567.85 309.61 <0.000 1
B 036 1 036 0.19 06724
C 10.74 1 10.74 586 0.046 1
AB 258 1 258 140 02746
AC 2465 1 2465 13.44 0.008 0
BC 697 | 697 380 00922
IS 413.00 1 413.00 2524 <0.0001
B 61.84 1 61.84 37 0.0007
¢ 248.19 1 24819 13532 <0.0001
Tk 12.84 7 1.83

FAR 6.79 3 226 1,50 03431
i 6.04 4 151

h 143085 16
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Fig 3 Response surface and contour maps of the

effect of interaction of various factors on the
purification technology of total triterpenoids
from L. lucidum
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B0 BRI, DL OIEE 25 2 500 mLs il 4% 15 2
RBRAR PR 10 min, SIS, UEWIN £ BEE 45 % 500 mL;
TR Z BT 00 80% , 4 °CR A S 12 h i
Al s B0 BRUTVE , B R T8 . BT, il 4 «2.3”
“B7IT 7 A A T R DU A S R R N AR AR R
TR IFT R HE R R Al B 45 IR L 9, S5 EIR,5F
AR R 1 SF- 34 e B SR RN 4l B 4 531k 61.11% .53.44%
RSD /314 1.33% \1.34% (n=3) ; BE SR IR A -1 e 8
0140 B 43 5 M 65.78% . 19.79% , RSD 43 %Il Ky 2.44% |
2.43% (n=3); ZF 5P RKF 66,RSD 4 0.73% (n=3) .
7 itie

Lol FHA —E MPUEL SR R B
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N R SRR TR R IR R DT AR ] T i
e 0 240 L Al BELHS e 240 S B B AR S iR AR
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Tab 9 Results of purification technology validation
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