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Optimization of the Ultrasonic Extraction Technology of Total Saponins from Pine Needle of Cedrus deoda-
ra and Study on Its in vitro Antitumor Activity

LI Shi"*, LEI Yanping', SHI Xiaofeng"’, LIU Dongyan’, WANG Binli', ZHANG Lixia' (1.School-ef Pharmacy,
Gansu University of TCM/Key Laboratory of Chemistry and Quality of TCM of the College (of Gansu Province,
Lanzhou 730030, China;2.School of Pharmacy, Beijing University of TCM, Beijiftig 100029, China; 3.Institute
of Materia Medica, Gansu Academy of Medical Science, Lanzhou 7300507 Chiha )

ABSTRACT OBJECTIVE: To optimize the ultrasonic extraction téchnology ‘of total saponins from pine needles of Cedrus deoda-
ra (TSPNCD), and to investigate its in vitro antitumor activity. METHODS: The content of TSPNCD was determined by UV spec-
trophotometry. Based on single factor test, ethanol’volume fraction, solvent-material ratio and extraction time were selected as influ-
ential factors during ultrasonic extraction.|According-to' Box-Behnken design, using the content of TSPNCD as response value, re-
sponse surface analysis was conducted and used to optimize the ultrasonic extraction technology of TSPNCD. The effects of
TSPNCD on the proliferation ofwshuman lung cancer A549 cells, human hepatocellular carcinoma HepG2 cells and human gastric
cancer MKIN45 ‘cells ‘were detected, and ICs of them were calculated. RESULTS: Optimal technology was that extraction solvent
was 73% ethanol; solvent-material ratio was 13 :1; ultrasonic extraction times was twice, each time for 65 min. Under the above
conditions, the average content of TSPNCD reached 6.693 mg/g, and relative error between it and predicted value (6.508 mg/g)
was 2.84% . TSPNCD inhibited the growth of A549 cells, HepG2 cells and MKN45 cells in a dose-dependent manner, with the
ICs values of (63.98 +6.79),(154.91 +10.20), (176.32 + 14.26) ug/ml, respectively. CONCLUSIONS: The ultrasonic extraction
technology was verified as reasonable and feasible. TSPNCD has certain inhibitory effect on the proliferation of A549 cells, HepG2
cells and MKN45 cells, especially for A549 cells.

KEYWORDS Pine needles of Cedrus deodara; Total saponins; Ultrasonic extraction technology; Box-Behnken response surface
methodology; Antitumor activity; in vitro
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2.1.1 MRS VERFRIBOM AL 20 H I A SRR A
1.00 g, & 750 ml #ETR b, BILA 70% LBV R 20 ml, 8 7H
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(50 mIx2 %) ARG G IFIE TR AR . 1F T FE A IR 4 240
T FEAT Ve (100 mlx2 YR) J& , F5 FH AE T A R /K 5 T 0k o
(100 m1x2 ¥K ) , 5 Ji7 0 1 [ SO LE T, 4 v ) PP s i 0 o 2%
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2.1.2 AZHBAFRo X HHIER KBRS 21 R xR
ih 5.0 mg, BT 10 ml R, DL BEA RO 2 28 2 20 B 5 W R
2.5 ml & T 256 ml i h, A B RO & 2200 9250, B
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221 KBRS SRS B Rb W
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LG A AR B B R
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IR R VA T4 0.25 mil, $2 HR 2.2, 27 IR 48 4E 5 I WO
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Wz E A R AT .
2.2.6 AR MEMBRECS FARA ST R K 0.50 g, 3t
B3, 43 IS RBAT R, X B 30 pg, $5°2.1. 170 Ry 4
PEEA T4 6 10 i AT L AR5 43 RS 2 DA b i T VA T
0.25 ml, 4% 1R “2.2.2" TR A1 7 1500 78 WO RE 08 7 o I T
e L g5, HAFE SR AT RSD 43514 96.97 % F111.96 %
(n=6) , FRHHZ LN
227 FEMEEIE  MERFRIE A A 1.00 g, 3L 3 4,
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Fig 1 The effects of ethanol volume fraction on the content
of TSPNCD
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LA S U o
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Fig 2 The effects of solvent-material ratio on the content of
TSPNCD
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min, &M 2 W SRIFHE2. 117U R Jr il # A v v L 753
IS B AR S AT 0.2 ml, $562.2.2. 7 100 R $AE 7 10 <
WO IR AN SR TR i, G5 2R LI 3.

H &1 3 AT, Bt S U] 18] A S0, S5 AARA ST TR SR Y
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A AR o IO S AR I B P BB ] 2 60 min.
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Fig 3 The effects of extraction time on the content of
TSPNCD

2.3.4  FRIBORECH SN BB TTHRIBGR 5Em HER PRI
TRAMAET A A 1.00 g, 230, LA 70% L BEAE 4R B0 7, 0okt
FC A 10 1, 75 B EBUR ] 4 60 min, $2HU3 Y. Zhikii 2.1.17
TR J7 W B A A 1 VU, SRS i) R A 1K
V0.2 ml, $2.2.27 BN BRI O RE , T AN
BEAVRAFAY & i o S5 BRIBCH 1 A5 423 iy 38.03
37.15.35.97 pg/g, T3 &M 37.05 pg/g; 2B 2 Y454
1R 27.44 . 25.38 . 26.56 pg/g, -1 ik 26.46 pg/g; FEHL
55 3UJE AR B Z AR EE T . S5 RERH], 7RI 2 1K
J5 BVRDRE S5 RARA B b B B R AT SR IS 4, BOA I v i o 1
2.4 WRZEEMRURENTZ

241 RGO RRAR % RERIRAI SR SOy
B, e AT (X P0) JBOE H6X, , ml/g ) RIS H]
(X:, min) Jy A 2 2% ] BoxsBehnken i #E47 3 I 2 3 /K P 193k
BB TN FREME T A () g i 17 B HEA T ) 17 TRT 23
o 5K W3E 1, Box-Behnkenist 3ot 5455 322,

xk1 BER5KE

Tab 1 Factors and levels

S = N oW o o o

TR BRI, me/g

. KF
K= 0l 0 1
X, % 60 70 80
Xo,ml/g 1:5 1:10 1:15
X:,min 45 60 75

%2 Box-BehnkenifI&iZit54£ R
Tab 2 Design and results of Box-Behnken design

Lt X X X BEHRE mg/g
1 1 1 0 5.74
2 1 -1 0 3.98
3 0 0 0 6.16
4 -1 -1 0 3.75
5 0 0 0 6.06
6 0 1 5.66
7 0 -1 1 3.10
8 -1 1 0 4.77
9 -1 0 1 3.80

10 1 0 1 482

11 0 1 -1 3.57

12 0 0 6.21

13 -1 0 -1 295

14 1 0 -1 332

15 0 -1 -1 344

16 0 0 0 6.13

17 0 0 0 6.19
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Tab 3 Results of variance analysis

TR EHETER AmE o) F P BEE
TR 25.10 9 279 30353 <0.0001 MR
X 0.84 1 0.84 9125 <00001 IEE
X 374 1 374 40701 <0.0001 HREFE
X 210 1 2.10 2866  <0.0001 HEE
XX 0.14 1 0.14 14.90 00062 JwEE
XX 0.1 1 0.11 1149 00116 §F
XX 148 1 148 16065  <0.0001 HEE
)G 345 1 345 37528 <0.0001 MG
X 1.98 1 1.98 21500 <0.0001 MR
X 9.76 1 9.76 106211 <0.0001 Heip#
B 0.064 7 9.19x10°

ERII 0.051 3 0.017 488 00799
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min, 5 JEFSE BRI S5 A 1 TR S T A SRR
ZTEARFN B T3% R EE 130 1, A A R 2 YR 45K 65 min.
TEMRAIRET 24 F , BU10 g bR b EA T T IRIEIR TS,
155K, 3843 F M TP M BT 0145 8l 6.693 mg/g
(RSD=2.84% ,n=5) , 55 Tl {E 6.508 mg/g #H2= 0.185 mg/g,
AHXFIRZE N 2.84% , FEHADLIEE T2 4R T 5
2.5 FEHRRE S EE XN EBhE 4 AL AR F1E

S SO IR T A O AL A AT 4
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Fig 4 Contour map and response surface plot of the rela-

tionship of factors with response value
SRR A5 A K B A R MIKINA5 41 i L A i A549 41 A
JIF4i HepG2 4 , I 0.25 9% I REI fL )5 B8 0, B 2% B3, 1)
RS2 (A549  HepG2 41 it ] RPMI 1640 3535 355 , MKN45 41 Jif]
JH DMEM 5 3756 ) 7 B i 5 10" A/ml ) 240 M A2 L DAL 100
pl Rl F 96 FLEEFRAR T, I8 T 37°C 5% CO.KE FAh i 1 7%
W FEEREIRU P AN I3 ik B B B2 s 1 0
NRZH, Herb A549 20 i 1056 28 73 31 i A28 S T O 10,20,
40.,80.,120 pg/ml B FAPAET BRI, HepG2 il MKNA45 4]
M a2H 20 i A 2B vk S5 ok 40,801,120 ,160,200 pg/ml )
TR SR . BB R 3L, [ i 1 A
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Fig 5 Inhibitory effects of TSPNCD on in vitro proliferation
of different tumor cells
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INE AR 2 T, 158 B O D LA v AR P T , 22 55
WETZA8 a1y,
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