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Extraction and Antitumor Activity of Essential Oil from Zanthoxylum bungeanum Seeds

HAN Sheng-nan, LI Yan, ZHANG Xiao-hang, JIANG Jian-lan™®

(School of Chemical Engineering and Technology, Tianjin University, Tianjin =~ 300072, China)

Abstract: Response surface methodology was used to optimize the steam distillation extraction of essential oil from
Zanthoxylum bungeanum seeds. The yield of essential oil was investigated with respect to solid-to-solvent ratio, cold water
soaking time and extraction time. The optimum extraction conditions were determined as follows: solid-to-solvent ratio 1:12
(g/mL), cold water soaking time 2.5 h and extraction time 4.7 h, leading to an extraction yield of 9.284%. MTT assay was
used to detect the antitumor activity of the essential oil. Its 50% inhibition concentration (ICs,) for HeLa, A549 and K562
cells were (11.240.2), (6.26£0.05) and (1.370.03) mg/mL, respectively, suggesting potent antitumor activity in vitro and

inhibitory effect on various cancer cells.
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Table1l Factors and levels used in response surface analysis
. K
Al 2
Hx —1.68 -1 0 1 1.68
AR (g/mL)  1:8.64 1:10 1:12 1:14 1:15.4
B4R [El/h 0.32 1 2 3 3.68
CHEHUN [E]/h 2.32 3 4 5 5.68
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Table2 Experimental design and results for response surface analysis
RIS 4 B C FHHh %
1 1 —1 —1 6.452
2 1 —1 1 7.205
3 0 0 0 8.828
4 —1 1 1 8.286
5 1.68 0 0 7917
6 0 0 —1.68 7.551
7 —1 —1 1 7.577
8 0 0 9.785
9 0 1.68 0 8.702
10 0 1.68 8.881
11 0 0 9.108
12 0 0 0 8.702
13 1 1 —1 7.445
14 0 —1.68 0 8.020
15 0 0 0 7.706
16 —1 —1 —1 5.501
17 —1.68 0 0 8.033
18 —1 1 —1 6.134
19 1 1 1 8.488
20 0 0 0 8.901
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Table3 ANOVA results for the fitted regression model

JiERIE IR H 175 Fff Pi
BER 15.05 9 1.67 7.32 0.0105
A 0.26 1 0.26 0.41 0.5370
B 1.66 1 1.66 2.58 0.139 4
C 5.00 1 5.00 7.5 0.0193
AB 0.11 1 0.11 0.17 0.689 5
AC 0.74 1 0.74 5.56 0.022 0
BC 0.017 1 0.017 0.026 0.8752
A 3.87 1 3.87 6.00 0.0343
B 2.10 1 2.10 3.25 0.101 4
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Fig.1  Response surface plots showing the effects of solid to liquid ratio,

soaking time and extraction time on the yield of essential oil

MR AR 7 2, BRI (4) AR
(B) « $RHUEF[E] (C) XFALANAE K it 73 26 1) 5 ol 22 1
BRI o B PLAT S, B A X 44 R i A5
WEL RS E, RN EREE, Bk, AR
T[] () R MR i/ o AR [0 U5 7 2 B el JSE T, 95 21 e AR 4
B2t BHBiLE1:11.95 (g/mL)  AIEKE2.5 he REL
B [H4.74 he 5 RS EISERRERAE 7 ([ 1, R SRR Bk
BIE R 112 (g/mL) AR E2.5 hy HREUN [E
4.7 he TR, “PATIREUEREE M3 I, 33115
PrRAS i 2 N9.284%, HELBTIINAES. 178%H:ir, 1l B %
[ U5 75 2 250 L SIZ e e 5 AT 3 6o AR BUHE A il 7 e 2R 11
S, A T AR A R HC T Z A .

2.2 TRARHE R ARSI R v

TEMUIZE Ko T HeLaZt il . AS494H g FIK 5624 it (1) 4=
K IR — 52 IR o AERBHE i B B P o] i 2
XF % A0 BRI ICs B T B 45 R L4 . ARSI R KSR &
DHBH T R, KRBV iR 250, I
T2 N TR AT 3. BRATTRN, FEA%E & ot
KS624H i A KA1 80, % HeLaZi i A& K41/ FH
AR 55 o 5 BE X B 2% AT 1, FEARUEE R A 549
Y1 i FIK S 6240 B FRITC s fE Ml /N it HeLaZ g (RITC 51 fhi
K, F WX ASAOLH i ATK S 6.2 401 g fi 410 1] ' FH W AL T
FEPEXTHE 254, X HeLaZ B o /6 F Ml 22 o Ak i
B, JEMUE R B A RIGMBUEER, B2 MA
Ji9Ra 20 B 251 P AE

®4  ERERMXIEMARAIC,E (X s, n=6)

Table4 IC, of the essential oil for three cancer cell lines (x * s, n= 6)
AMiER AR IMIC (mg/mL)  FAYEXHEAIC,/ (mg/mL)
HeLa 11.240.2 4.3940.03
A549 6.261+0.05 9.021+0.05
K562 1.37£0.03 4.79+0.06
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