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Optimization of the Extraction Technology of Total Lignans from Pine Needles of Cedrus deodara by Re-
sponse Surface Methodology

LEI Yanping"*, SHI Xiaofeng”, LIU Dongyan®, WANG Binli"*(1.School of Pharmacy, Gansu University of TCM,
Lanzhou 730030, China;2.Gansu Provincial Academy for Medical Science Research, Lanzhou 730050, China)

ABSTRACT OBJECTIVE: To optimize the extraction technology of total lignans from pine needles of Cedrus deodara. METH-
ODS: Using ethanol volume fraction, ratio of liquid to solid and extraction time as response factor, the content of total lignans as
response value, the response surface methodology test was conducted based on Box-Behnken design to optimize the extraction tech-
nology of total lignans from pine needles of C. deodara. RESULTS: The optimal extraction technology was as follows as ethanol
volume fraction of 78% , ratio of liquid to solid 25: 1, extraction time 1.75 h. The content of total lignans from pine needles of C.
deodara was 99.2 mg/g, which was close to predicted value 100.49 mg/g, with relative deviation of 0.65%. CONCLUSIONS: Op-
timized extraction technology of pine needles of C. deodara by response surface methodology is feasible and stable, and has good
predictability.

KEYWORDS Pine needles of Cedrus deodara; Total lignans; Extraction technology; Box-Behnken design; Response surface
methodology

F ) Cedrus deodara(Roxb.) G. Don JEFAFR} Pianaceae Hi HEARIER M2, DI S P AR R R 2R 51
WERRIE Cedrus Trew WRINGEFR , AHE LA C. deodara Loud LA RA A S
RIS C. libani Loud J5M- ¥ C. brevifolia Manetti Fi3 1 ##l
T HA C. atlantica Henry o JLAF25 107 AR A, FEALA2 1L 1.1 fuse
IF N EENZE RN R A PLIRZE il S IASE A UV-240 T2 50 1T TL 435656 BE - H 252 HeAN ) s AE260
S BT ST SUAE OB ICAL SR BBUR S R4 7 45 2437 ¥ (3 Mettler Toledo 23] ) ; CP225D -
B SR B A A AR ZSURGER I 57557 g 43497 57 (4t Sartorius 44 7 ) ; KQ2200B i
G3 B SR IR T2 PR B JEANS R AN S 10 4 ME PR (R TR (B A 1))
BT FEIERAMAET PSR B R TR R o e g5 Sk
N JREANER 4 AN RO B SR R ROBAR G i O R TR T 2012 45 6 71 % [ A 22 T L 2 i
SR AV TP SR ) B AR =500 oy e e o5 51 43 K RIS 51 55 AR
%*ﬂﬂ??’iﬂ)ﬂé’ﬂ*%‘{ﬁﬁﬁiﬁ\o ﬁlﬁlﬁ,ﬂﬁiﬁ—?ﬁ%ﬁﬁ%ﬁl\-ﬂﬂ AR B Cedrus deodara (Roxb.) G. Don. fEF 1T s FEFNE)
OPEIERE K PPN Jy X i GRG0 MR RAIER 5oy s s RHB AT IR 71, 31 53-: MUST- 1105061,

A i, I DA e, RS R 20 i SRl L 2t 3
&K 37KF- 11 Box-Behnken iR 50: 35 311 Jo7 16792 , X5 A FAE H R,
ANG R M0 FZ 0 R 2 (L FARTUN B R} L 1R
TS () ) HEAT 25 88 I F 3 T AR I IR, e Ab T S habn gt

A SEETH HIR A RHE S5 H (No.1204FKCA152) ; 24 M
TAA RN H (No.2014-RC-62)

* RS AE o BT T 1) s v 2 Ak B b 24 R ST R AR v . E-
mail: 495306892@qq.com

#AAEVEG  FATZ, 2042, LA W 58 1)« 2k
R v gl ) B bR o . L3S 0931-2302644 ., E-mail: shixiaofeng2005

(@sina.com

HHEEZG 2016 455 27 B4 T

4l . >98% , sl 1Y) s g mR i oK SBES 0 4y
Brat, 7Kk Al 4K

2 AES5ER

2.1 SRRHPEAKERNEENE

2.1 XM RS RIBUSANS X B 1.1 mg, #
T 10 ml S, A A O E 2 R 20 B 19 B B Wk
0.11 mg/ml 5% HE S VA

2.1.2 SR S KR AR RS A B TR R
(20~40 H) 1.0 g, %M@ (R B0 500 S OB} LL , 7E— 2 i
B W —E B ) E , ik O FEAS 2R . RE R i

China Pharmacy 2016 Vol. 27 No. 7 - 939 -



VG B 45 22 25 ml, WA | ml, FEAH B E 28 25 10 ml, #2
7,3 000 r/min 5.0 (502K 42 8 cm) 25 min, B 375 ¥ 7 Ak
A

2,13 bRuEMZ AL o W O RS A 0.2.,0.3.0.4,
0.5.0.6.0.7.0.8.0.9 ml, & T 10 mlik A&, 43 S hn A 35 AR FH

5% (M EHIR BRI (g/ml) |, £ 80 COKIB T 28 RIEH, I
FEE AW KB I 15 min, RS IKEE 10 min, FZE
TKEZ 2 10 ml, #75 BoE R, LAas FIRF 2 i, 78
740 nm PEAIE WO . DU (o) R A8 IBOGEE
() IO AEAR , 5045 20 bR fE i £k 5 B y=12.416x—0.177 7
(r=0.998 3) , JE A B A5 I JoT i v J3 4 7 3 R R 0.002 2~
0.009 9 mg/ml,

2.1.4 RS EEVE TN MEREIRIG A OC I R
1, 85 FRG % B a6 T 6 2 1 RSD=0.11% (n=6) ; TE &
IS H & 19 RSD=1.41% (n=06) ; Fa & M i 30 7% &= 11
RSD=0.74% (n=06) , it A 7E 1 h INFRE s MERR G
ST IR K 96.81% (RSD=1.31% ,n=6)

215 FEMERMDIE #2127 F Jy Pl £ Hs i
T4 2,137y N Fn e R 2 R S A IR
[ S TR P AR TR (mg) /& A FA TR AR BT i (g)
100%]1.

22 BEZHRRR

221  LEARFEOT SN BANG Z A BRI HER
FRECEAARAELR 1.0 g, 6407, B2 IR BE R 80 °C R A 200 1,
FEICAT ] 2 h FRBORECH 2 1K, 43 INA 40% 50% 60% .
70% .80% 90% W& LA 4R B, 44 “2.1.27 300 T Jr v il 25 4k it
PRI #E2. 137 I WG EE B R A,
GERLULE Ta. B la v, ZEEAARFR A B0N 70 % IR BCHECR
U, i+ 60 % ~ 80 % L B E e SR

= 20
%‘]75 %085
4 43 75
H 65 iz
4 60 fh: 65
2 55

X145 X145
4050730 10 50 60 70 80 90 100 ° 0 10:1 20:1 30:1 40:1 501
CEHARIIEL, % WORHEL ,ml/g
a b
0100
=
£ 80
iH 60
f;; 40
2 9
X oo
o709 05 1 15 2 25 3
EELF TR h

Bl BEZRWNERREPEAERLIENFM
a. LA b B 5  SRI 7]

Fig 1 Effect of each factor on the content of total lignans

from pine needles of C. deodara

a. ethanol volume fraction; b. ratio of liquid to solid; c. extraction time
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Tab 3 Analysis of variance for regression equation
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AB 348.94 1 348.94 36.30 0.0005 % %%
AC 103.02 1 103.02 10.72 00136 %
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Optimization of the Purification Technology of Total Flavones in Ampelopsis grossedentala with Macropo-
rous Resins by Central Composite Design-Response Surface Methodology

LIU Qinglong', LI Huang', LIN Zhucan',XU Wei', SHA Mei', CHEN Ahong',ZHOU Hourong"(1.College of Phar-
macy, Fujian University of TCM, Fuzhou 350122, China; 2.Fujian West Coast Biotechnology Co., Ltd., Fu-
zhou 350002, China)

ABSTRACT OBIJECTIVE: To optimize the purification technology of total flavones from Ampelopsis grossedentala with macro-
porous resins. METHODS: 4 kinds of macroporous resins for the purification of total flavones from 4. grossedentala were screened
by using drug-loading amount, desorption rate, recovery and purification rate as indicators. Single factor test and central composite
design-response surface methodology were used to optimized eluant mass fraction, adsorption time, flow rate of eluant, eluant pH
and other factors of purification technology, and validation test was also conducted. RESULTS: D-101 macroporous resin was the
best. The optimal condition was as follows as the concentration of sample solution 2 mg (by extract weight)/ml, the volume of sam-
ple solution 1.1 BV, ethanol 86.0% , adsorption time 36.7 min, flow rate of eluant 3.81 BV/h, pH 7. In validation test, mass frac-
tion of total flavones increased from 66.83% to 85.00% in validation test (RSD=0.15% , n=3), and were close to predicted val-
ue (85.08% ). CONCLUSIONS: Central composite design-response surface methodology is feasible and stable for the optimization
of purification technology of total flavones from A. grossedentala with macroporous resins.

KEYWORDS D-101 macroporous resin; Purification; Ampelopsis grossedentata; Total flavonids; Central composite design-re-
sponse surface methodology
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