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Abstract: In order to resolve a series of ecological problem caused by abuse of chemical pesticides in urban
greening, the composition of essential oils from Zanthoxylum piperitum leaves were analyzed, and their
insecticidal and antibacterial effects were studied. The results showed that the optimum process of petroleum ether
extraction for essential oils was 4 h, 50°C, with solid-to-liquid ratio of 1:5, and the highest yield was 0.5123%.
Twenty five compounds dominated by hydrocarbons, alcohols and esters were identified, accounting for 99.96%
of total peak area. Among them, the components with anthelmintic, insecticidal and antibacterial activity
accounted for 88.50%, such as methyl cinnamate (87.83%), limonene (0.18%), menthol (0.11%), citronellal
(0.10%), a-pinene (0.08%), a-caryophyllene (0.08%), terpineol (0.04%), caryophyllene (0.03%),
hydroxygermacra-1(10),5-diene (0.03%) and B-phellandrene (0.02%), et al. The DPPH" scavenging rate treated by
20 mg mL* essential oils was 85.38% closed to the BHT positive control, but its reductibility was weaker than
that of V¢, which might be associated with extraction process. Therefore, the essential oils of Z. piperitum leaves
contained many kinds of bioactive substances, such as insecticide, insecticidal and antibacterial, it had
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development potential for nature plant pesticides.
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LK (Zanthoxylum  piperitum) 4 2 4F 4= 725 4%
B, PRE50 cm. EAR50 cmAE A, TR @A AR
WA, SFerem @AM 25 e Ak
W7 IEFR45 d, T H iR AR KA To s
ERErt f, FRZEKPRSE, TRA). BETEARE.

# 1 IEABR I R T AR

Table 1 Factors and levels for orthogonal test

BS/BT &4 TR (M E L W) heks 4
RAL(H A EYELA); LGI-25C AR THENLAE R VU
ZHWY-100B ¥H5e20 A/ NS SR e LR IE
), SFUIUGCIMS) (34 Varian Satum3900/2100) .

1.2 FEHIREL

B A 20 g F 250 mL 2EBUR e S0
I, JEBEE A 2 K. JERHIERR IR, &
Wk 2R A NGRS RS (%)=(My-
M)/ it 5 B <100%, T H My 8 (14T 280050 = 5
M, N liE % 26 K i TR 25 Lo & o

1.3 ALK

e 5 AE EL 2% R AR 6 2 FLAR S 05 5 25 T B0 A
Tk SR RE A ) o 5 PR 10 7T S A L, 22 RS TR] (A)
EEB)FENR L (C)EE 3 NMATF, %R IEASIRIeTE
Wt Lo(3Y) IEAZ IR (32 1). LABAMUK I a5 2
NUARE, e R T 2.

1.4 GC-MS 43#7

PEEL ARSI T8 f5 A ik (60°C ~90 °C ) i B
2018, 130.22 pm A HLUERE, HXL5 mLAFl . A &A1
¥ FHDB-5MS i (30 mx0.25 mm=0.25 um), &%
LRRE280°C, BEFEIIRLEE250°C; FHET: i
JEE50°C, {RE5 min: LA5 ‘C min ' FF3260°C,
B2 min; #AONEA(AEE =99.999%), E N
1 mL min " (MR R), #ERER 10 uLs B4
273 0NElL HTREET0 eV, BHFE220C: Figid
i3 [ 440~650 amu.

1.5 JrafLIEEN 2

W AT A3 RS W B 2. 4. 6. 8. 10. 12. 14,
16, 18. 20 mg mL ‘K ZBEAW . 5 FFeresin
4N 757 39 5E DPPH- | LI R BE /7, DLRIVK

[X]¥ Factor

K

Level i 18] Hour (A) &% Temperature (‘C) (B) KL L Ratio of solid-to-liquid (C)
1 3 50 1:8
2 4 40 1:6.5
3 5 30 1:5
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Table 2 Orthogonal test of Lo(3%)
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£ 3 MG R, FF B XA R MR
M A AR R K A FAERATEH, ST me
ISR KA B>A>C.

it AoB1Cs I 256, RIHRHUNT A 4 h, RAE
50°C, RHELL 1:5, FEECSHURM Aok, JEES 3
W KA RN T HME N 0.5123%, & T IEAC it
J7 S ) 1.(0.4783%) , Tt AR T Z Atk )y
RRAMIN

2.2 GC-MS /% &

K FH GC-MS Xt $2 B IR SHAUA I 1 K 9 AT
5387, {EThermo Fraceft.% T{EuENIST (2005))5 it
JFER R SARUE EIHEAT 6 b, IR 45 & Sk BRI T
o WA IEZE BRI AR I b il v 3 265 5 1 25
Fif 2 o (BLFIER4), & 11199.96%. H 3
BERG RNREE, BB E A R FH T (87.83%)

4’5 No. A B C 7%l Blank PR Yield (%)
1 1 1 1 1 0.355
2 1 2 2 2 0.2833
3 1 3 3 3 0.2983
4 2 1 2 3 0.4783
5 2 2 3 1 0.315
6 2 3 1 2 0.2617
7 3 1 3 2 0.4
8 3 2 1 3 0.3217
9 3 3 2 1 0.2367
Ky 0.9366 1.2333 0.9384 0.9067
K, 1.055 0.92 0.9983 0.945
Ks 0.9584 0.7967 1.0133 1.0983
ky 0.3122 0.4111 0.3128 0.3022
ko 0.3517 0.3067 0.3328 0.315
ks 0.3195 0.2656 0.3378 0.3661
R 0.0395 0.1455 0.025 0.0128
Kiv Ko Rl Kg BRI, T kv ko I ke J9°F3ME; R: 2%
K1, Kz and K3 present the sum, while ky, k, and ks for the average, respectively; R: Range.
% 3 BRI Z= 5 i
Table 3 ANVOA analysis of orthogonal test
25 5K A 1 i Y7 . b
Source of variation Sum of square Degree of freedom Mean square
A 0.0079 0.004 1.6220 0.2251>0.05
B 0.1014 0.0507 20.7082 0.0001<0.01
C 0.0032 0.0016 0.6436 0.5371>0.05
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Fig. 1 Total ion diagram of essential oils from Zanthoxylum piperitum leaves
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Table 4 Composition of essential oils from Zanthoxylum piperitum leaves
e B8 I [e] e ¥ ST E XS &
NoJ Retention time Comuound Molecular Molecular Relative
' (min) P formula weight content (%)
1 5.955 2K 2. )% Ethylbenzene CgHio 106 0.12
2 6.273 A8 HZE o-Xylene CgHio 106 0.52
3 7.684 a-JEH# a-Pinene CioHis 136 0.08
4 9.898 B-7K /i B-Phellandrene CioH1s 136 0.02
5 10578 B-H FEWE B-Myrcene Ciohs 136 0.01
6 11.172 a-’K el a-Phellandrene CioHis 136 0.01
7 11.975 Frig )& Limonene CioHis 136 0.18
8 12.648 Bl 2-Heptanone C7H1,0 114 0.04
9 13.473 BRI o-Toluidine C7HgN 107 0.31
10 14.403 J7 1 Linalool CioH150 154 0.05
11 15.155 RIS Octanoic acid, methyl ester CoH150- 158 0.03
12 16.057 FIFWE Citronellal CioH150 154 0.10
13 17.444 a-fATHIEE a-Terpineol CioH180 154 0.04
14 17.847 rﬁiﬁ@? Menthol ClonoO 156 0.11
15 20.598 WH:RRF R Methyl cinnamate C10H100, 162 87.83
16 21.455 - A AR trans-Carvyl acetate Ci12H150; 194 0.08
17 21.717 a-Fa it ¥ a-Terpinene CioH1s 136 0.33
18 23.688 F i Caryophyllene CisHaa 204 0.03
19 24.604 (X‘ET’I%‘TJ a-CaryOphyIIene C15H24 204 0.08
20 27.885 FRFHE R )L-1(10),5- )i Hydroxygermacra-1(10),5-diene CisH60 222 0.03
21 29.873 IR % R 48 6L A 482 F RS cis-Methyl p-methoxycinnamate C1:H1,05 192 0.32
22 33.775 Scytalone Ci10H1004 194 0.05
23 35.704 A2k —HR T HIF CE 1,2-Benzenedicarboxylic acid, butyl cycl C1gH250;4 305 8.78
24 35.995 JHAZIE Manool CaoH340 290 0.26
25 39.713 JBEIR FPJERE Mandelic acid methyl ester CoH1003 166 0.55

SROK R TR O (8.78%) . MR F LR TEFRAEJIEEGNE . KSR S TS RREE ) 2 IR
(0.55%)%% IR R, HICsN7.413 mgmL . KK AN
20 mg mL U, XFDPPH - F 3 375 B 25 i 31 B 4 6t
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Fig. 2 Antioxidant capacities of essential oils from Zanthoxylum piperitum leaves
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