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Antifungal Activity of Essential Qil Isolated from Pelargonium roseum
against Grey Mould (Botrytis cinerea) of Cherry Tomato

LIU Fuyan', YANG Runxia’, ZHENG Yangcuiji’, ZHAO Chongjun®, FAN Liming', SU Fawu', YE Min""

(1.State Key Laboratory for Conservation and Utilization of Bio-Resources in Yunnan, Yunnan Agricultural University,
Kunming 650201, China;
2 National and Local Joint Engineering Center for Screening and Application of Microbial Strains,
Kunming 650217, China)

Abstract: To investigate the chemical composition of Pelargonium roseum essential oil (EO) and its antifungal activities
against Botrytis cinerea of cherry tomato as a potential alternative to synthetic chemical fungicides for postharvest
preservation of fruits and vegetables. In this study, the EO of P. roseum was extracted by water vapor distillation, and the
chemical components were determined by gas chromatography-mass spectrometry (GC-MS). The inhibitory effects of
different concentrations of the EO and its compounds on the growth of mycelium and the germination of spores were
determined by the poison food technique and dual culture method, respectively. Results showed that the extraction rate of P.
roseum EO was 0.43%, and 19 compounds were identified in the EO. The major constituent was citronellol (52.16%)
followed by nerol (21.93%), citronellyl formate (9.87%), and isomenthol (5.18%). And the EO and its compounds had a
significant inhibitory effect (P<0.05) on growth of mycelium and germination of spores against B. cinerea. The inhibitory
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activity of the dual culture method was much better than that of the poison food technique. There was a dosage-effect

relationship between the dosage of the EO and inhibitory activity. /n vivo vapor contact test results showed that the EO of P.

roseum and its compounds had good inhibitory activity against the postharvest grey mould of cherry tomatoes, and the

disease control rate was as high as 98.45% when the dosage of EO was 250.00 mg/L. Thus, the results obtained in this study

demonstrate the potential of the EO from P. roseum as an eco-friendly natural fungicide using for postharvest disease

control, but its mechanism of action needs to be further investigated.
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No MBI RAEZEYE i p IR 19 ik &9,
BIRhwE b G . AR S EE(52.16%) . FEAEEE

(21.93%) FHH PR S1E (9.87%) & B4 i, WAMAA
6.9-FNEIA 5 . S uAr ] . AR s 20 e O Ik (75
=HIET 1%) . X5 Azhdarzadeh 2523 (AP 5E4%
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Fig.1 Total ion chromatogram of P. roseum EO
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Table 1 Chemical components of P. roseum EO
FE fams A BEME gy TR BT (mlz)
T R S e T
S T R R A T
3 T ERHR cis-Rose oxide 14.589 1095 1.191 18359((]92?'39));;6679((1625, b7>);;18534( (216150) );;5359( (213622);;48%(2106?0));
Coom s s e e STZESEESESEY
5 SR Isomenthone 16.202 1157 5.181 15162((398?'79));;1639; <9317'é5));;ﬂ3((8386'.50) );;5957( (537i .92);;72()7((4219.9‘2));
6 o a-Terpineol 17.032 1191 0345 ¢ 43.)8; )9;34539(03'2.)7; )1;2618( (5355'.52));;17396((3433.'78>>;;9617<(3401.'97 )) ;
7 wHR Citronellol 18.060 1229 52.158 6595((9 498.90) );;4915( (94:‘4.28));;6371((5288.73));;8618( (5217'.56);;8721((4 297'?1);
8 FEERE Nerol 18.806 1255 21.93 6697( (9195' .98)); ;4217(<913é .48));;9239( (3142 ?9));;6583((2142' .58));;38%{((2101A .18));
R T T
0 FEnp— Germacrene b 2,094 1367 o206 161(99.9):105(77.5);91(68.5); 41(61.9); 119(60.4);

79(41.5); 81(41.4);93(35.9); 77(34.6); 27(31.5)




%465 5 2 XUtEHE | 25 BRI PR oh s B PP B s - 147 -
k1
" BRI i N HOEE S
R P ST REME pamy TR EERH BT (mi2)
(]
e 81(99.9); 80(73.7); 123(57.4); 161(24.9); 79(20.9);
1 P-UHE (-)-f Bourbonene 22.344 1388 052 41(17:5);: 105(10.5); 91(9.5): 77(8.4): 55(7.8)
e 41(99.9); 69(97.6); 93(93.7); 133(64.6); 79(61.4);
12 CRIL Caryophyllene 23244 1421 0.536 91(55.1); 55(43.2); 81(38.9); 107(38.9); 105(37.2)
105(99.9); 119(60.9); 161(43.6); 91(37.6);
13 6.9-AAZSE Guaia-6,9-diene 23815 1454 3539 133(26.0); 107(24.9); 204(23.3); 147(20.8);
41(19.8);93(19.5)
. 93(99.9); 41(33.9); 80(32.3); 121(28.8); 55(18.7);
14 A Humulene 24.107 1459 0.240 43(16.8);92(15.5); 69(14.5); 107(14.5); 79(14.2)
. 41(99.9);91(67.8); 79(50.7); 105(50.2); 93(45.5);
15 i Aromandendrene 24.293 1463 0.214 39(43.4); 77(36.5); 107(36.5); 67(35.8); 55(35.4)
, 107(99.9); 41(96.6); 105(93.8); 93(87.2); 91(77.5);
16 ()-BE (+)-Ledene 25.133 1492 0.689  161(72.7); 135(58.5); 119(57.2); 79(56.5); 81(56.4)
161(99.9); 134(57.8); 119(50.1); 204(47.4);
17 S-FEAR Naphthalene 25.796 1511 0.659 105(46.9); 81(25.5); 159(24.8);91(24.5); 41(22.8);
93(20.7)
8 4 5 e . 26,606 1534 033 107(99.9); 149(37.3); 43(30.7); 77(14.2); 79(13.0);
HHR Rosaceto : 5 : 105(8.0); 102(7.5); 108(7.1); 51(6.3); 172(5.9)
43(99.9); 163(59.5); 234(51.3); 123(47.0);
19 I WR W T Furopelargone A 27.320 1550 0.358 149(43.1); 191(42.6); 109(39.0); 91(27.8);

121(23.9); 81(22.8)

T EEBRETREPEIX(Y): X R E T HIm/z; Y: B 3T HIARRX SRR
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Table 2 ECj values of the P. roseum EO and its individual
compounds against the mycelial growth of B. cinerea
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e Rmse EATE Y=0.596X+2.928 0.9710 1350 818.50~2782
TR @k v=3.569X+0.862 0.8474 2696 16.68-42.39
- i Y=2.144X-1.918 0.6421 1343 100.7~135.6
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REAEHE s
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o TRfiE Y=0.2466 1 - -
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AL Y=3.611X+0.4788 0.7645 60.84 40.88~138.4
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Fig.2 Effects of the P. roseum EO and its individual compounds against mycelia growth of B. cinerea by fumigation
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Table 3 Minimal inhibitory concentrations (MIC) and minimal
fungicidal concentrations (MFC) of the P. roseum EO and its
individual compounds against spore germination of B. cinerea
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BRI KT NF NF 3.90 31.25
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HIRE 10 E
Table 4 EC, values of the P. roseum EO and its individual
compounds against B. cinerea on cherry tomatoes
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Fig.3 Effects of the P. roseum EO and its individual compounds against mycelia growth of B. cinerea by contact method
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Fig.4 In vivo antifungal activities of the P. roseum EO and its individual compounds against B. cinerea on cherry tomatoes
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