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Identification of volatile compounds from rosemary that significantly affect the tea

green leafhopper behavior
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Abstract; There exist the various herbaceous and woody plants in tea plantation ecosystem, among which the rosemary is a
common woody plant species. Potential effect of volatiles from tender rosemary shoots with fresh leaves on the tea green
leathopper behavior was assayed using Y-tube olfactometer against the clear air as CK. The result showed that the numbers
of the tea green leathoppers to choose the rosemary odor source firstly increased as the increase of odor dosage, and then
reduced as further increase of the odor dosage in a parabolic curve-like relationship. 46 volatile compounds were identified
from the rosemary shoots with fresh leaves, including 9 alcohols, 4 ketones, 4 esters, 1 acid, 18 alkenes, 7 alkanes, 1
ether, 1 aldehyde and 1 phenol. Alcohol was the major volatile group with 52.20% of the total amount. Eucalyptol, 1s-
a-pinene and verbenone were three major components, accounting for 42.54% , 10.37% and 6.82% of the total content,
respectively. From the identified rosemary volatile compounds, 25 synthetic candidates representing all the major and some
minor components were tested in Y-tube tube olfactometer in several dosages on the tea green leathoppers against hexane as

CK. 107g/mL camphor, 10 g/mL caryophyllene, 10°g/mL and 10~ g/mL a-phellandrene, 10™g/mL and 107" g/mL
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a-terpineol, 10™"°g/mL and 10™*g/mL eucalyptol displayed a significant atiraction to the leafhopper, whereas 10™'%g / mL

B-pinene showed a significant repellency. Thus, it is possible that other plant species in the tea plantation community might

be also attractive the tea green leathoppers, which can be considered as candidate plant species for screening the effective

trap plants.

Key Words: rosemary; volatiles; tea green leafhopper; attraction; trap plant
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Table 1 Various components in volatiles from rosemary and their relative contents against internal standard

A T AR Y 2

g £ B4 Bisf 8]/ min PR LAY o1 . .
Peak number Retention time Volatile component Molecular formula Rélatlve content against
internal standard/%
1 8.740 pEpe CioHe 2.24
2 9.009 1S-a-TE M CioHis 56.97
3 9.598 §73) CioHie 4.06
4 10.823 B-TE N CioHe 13.53
5 11.607 B-H kLN CioHie 24.01
6 12.093 a-IK RS CioHjs 5.17
7 12.654 4- W CioHie 7.44
8 13.409 R iR CioH;50 233.76
9 13.718 1 R-a-JR 45 CioHyg 0.55
10 14.165 B CioHyg 0.71
11 14.582 3-ER CioHye 33.80
12 15.853 SRR - CoHyg 16.79
13 16.264 M52, B-His Tk CpH ;g0 116
14 16.436 5 AR CioH;50 13.05
15 17.415 5-(1, -3 1, 3-8 CoH,, 1.73
16 18.153 I B T CioH,60 0.44
17 18.216 i CyoH0 13.57
18 19.177 KB CypH ;g0 23.09
19 19.492 FAFR CioH,60 3.66
20 19.652 A0 31k CioH;60 4.02
21 20.241 a-FA T CoH;50 7.27
22 20.567 A= CioH,0 0.38
23 20.831 R VK A T CioHy 0, 1.15
24 21.042 L B R T CyoH,40 37.47
25 21.838 fiEgi CioHy0 0.86
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i R min AR St HAT T Vb0 i
Peak number Retention time Volatile component Molecular formula R('slatlve content against
internal standard/%

26 22.885 oy CoH;30 3.21
27 23.509 hEE CioH;60 1.23
28 24.092 LRI IR CHy 0, 7.50
29 25.608 L TRME 4 IR % TR CpHy50, 0.29
30 25.975 23 0 CioHe 0.22
31 26.701 F I CoHyg 0.19
32 27.039 e CoHyg 0.18
33 27.268 Gy CioHs 0.36
34 27.834 LTRREIENS CHy 0, 1.17
1S 28.275 B4R TR CpHy0, 1

35 28.395 + Cy4Hs 0.13
36 28.595 T G H,,0, 2.62
37 29.093 AT CysHy, 19.13
38 30.283 a- i CisHyy 2.57
39 30.661 =+ hkE CssHyy 0.29
40 30.901 2- Uk S R Cy7H3,0, 0.24
41 31.954 +Hkt CysHx 0.84
42 34.100 4-F AT CiaHyg 0.23
43 34.300 e 11 CyHsp 0.21

— b Ju

44 35.027 gj; ; f],%%l\fﬁg Bl25] C13Hy 0, 0.55
45 35.736 RAY CieHay 1.09
46 39.845 bk Ci7Hs6 0.35

F2 Y ERTUENBEFEL YT 25 MEER SRS SUHEFBIR N RH M iE 4

Table 2 Attracting or repelling activity of 25 main components in volatiles from rosemary to green leaf hoppers based on Y-tube olfactometer

EERE EERE
T CK T CK
BRI Number of R A BRI Number of R A
2143 Component B ) Number of  Significant  £43 Component " / Number of ~ Significant
Dosage leathoppers Dosage leathoppers
leathoppers (*) leathoppers (%)
to choose to choose
to choose CK to choose CK
odors odors
1R-a- R 107%g/mL 10 10 3-#4fi 3-Carene 107%/ mL 11 9
1R-a-Pinene 10™%g/ mL 9 11 10™%g/ mL 10 10
107%/ mL 9 11 107%/ mL 9 1
HHi Camphene 107/ mL 12 8 LTRIEAERR 107%/ mL 10 10
10™g/ mL 9 11 2,6-Octadien-1-ol , 10™g/ mlL 12 8
107%g/ mL 10 10 3, 7-dimethyl-acetate 1072%g/ mL 8 12
4-¥5 W 107%/ mL 13 7 T 107%/ mL 13 7
4-Carene 10’4g/ mlL 11 9 Benzene, 1,2- 10’4g/ mlL 12 8
dimethoxy-4-
-2 12 . -2 1
107“g/ mL 8 (2-propenyl) - 107/ mL 3 7
I 107%/ mL 10 10 X Borneol 107%/ mL 14 6
Verbenone 107/ mL 10 10 107/ mL 13 7
1072/ mL 11 9 1072/ mL 11 9
L/Niifi 107/ mL 13 7 HAW 107/ mL 13 7
4-Carvomenthenol 10™g/ mL 12 8 B-Citronellol 10™*g mL 14 6
1072/ mL 11 9 1072/ mL 14 6
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g O i g OK i
WE Namberor % BIE B N T B
#4143 Component Dosage leafhoppers Number of  Significant 4143 Component Dosage leafhoppers Number of ~ Significant
0 chooge _cchoPPeTS (%) 10 choose _ cMOPPETS (%)
odors to choose CK odors to choose CK
B Geraniol 107%/ mL 9 11 I 107%/ mL 11 9
107/ mL 8 12 2,6-Octadienal , 107/ mL 10 10
107%/ mL 11 9 3,7-dimethyl 107%/ mL 12 8
LI g 10~%g/mL 13 7 LN 107%/ mL 13 7
Bornyl acetate 10™*gml, 7 13 Cyclohexene, 1- 107%¢/ ml, 11 9
1072/ml. 10 10 fn':;t;’;hflfdme) 1072/ mL, 10 10
B Ocimene 107%/ mL 11 9 Te i 107%/ mL 14 6
107/ mL 9 11 4-Allylanisole 107/ mL 12 8
1072/ mL 14 6 1072%g/ mL 11 9
B-TE N 10719/ mL 5 15 # et 10719/ mL 15 5 %
B-Pinene 1078g/ mL 10 10 Eucalyptol 1078g/ mL 15 5 #
107%/ mL 13 7 107%/ mL 12 8
10™%g/ mL 8 12 107/ mL 12 8
107%/ mL 8 12 107%/ mL 14 6
T3 10710/ ml, 10 10 AN 10710/ ml, 10 10
Verbenol 1078/ mL 10 10 Caryophyllene 1078/ mL 12 8
107/ mL 7 13 107/ mL 10 10
107/ mL 8 12 107/ mL 15 5 *
107%/ mL 13 7 107%/ mL 11 9
Hfil Camphor 107"%/ mL 12 8 J5 M Linalool 107"%/ mL 13 7
1078/ ml, 14 6 1078/ ml, 10 10
1075/ mL 12 8 1075/ mL 14 6
107/ mL 12 8 107%¢/ mL 11 9
107%g/ mL 15 5 * 1072%g/ mL 7 13
a-FATEE 107"%/ mL 15 5 * a- K 107"%/ mL 12 8
a-Terpineol 1078/ mL 13 7 a-Phellandrene 107%/ mL 15 5 %
1075/ mL 13 7 10~%/mL 15 5 s
10™g/ mL 15 5 * 107/ mL 12 8
107%g/ mL 12 8 107%¢/ mL 11 9
B-FIEEN 1070/ ml, 9 11
B-Myrcene 1078/ mlL 9 11
107%/ mL 7 13
107/ mL 11 9
1072/ mL 11 9
3 W mL A7 107 g/mL a-7K 745 . 107 g¢/mL a-7K 7

i 107 g/mL a-#ATHIE (107 g/mL a-#ATHEE (107 g/

AT AR IEBALRR IR, Bt 208, mL FeW AT 1078/ mL Feb ik B 2 5 A R R /N sk
AT RN, & A AR R B b 5 AR NGkt BRI AE B-IRIE S AR AR IE P BE ) 3k
Wi PR A ARG 25 Fhal sy, AL ECHI R 8,107 g/ mL A1 107e/ mL A HER G, 107 g/ mL
B, K8 FAHARRIR 107 g/mL B06 . 10™g/  AHESIIERN, 107 g/ mL Jo5| 7 8 HEJF 35 M,
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10™"°g/ mL A4t 25 HE T 00 5 356 45 A U 1 A AR /) ¢
R 5 R R f U P 2k G &R 51 M R
HER PN D G T e Ay, BRI 2 R 24
BB RY TR 2) . AU Y AT
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SIERL ; A F 5 > 7.5 o B A7 HER A, 2444t
BRI = 30 g B, R RO A B KO
Zhang I\ Ay 2K 2k B SUHE R A R R Y
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INERIT AR 5 TS M, A B T AU S sk
9 25 FPZH AR VE R R, H b i 5/ 1 A0 T g
AT 5 1, A 20 1 2k S A6 I 75 Bt /N B B4 X T
B HR /NG IR Y 5 5 TG R . Y TR A4S LS8 AL 137 5 ) 45
VB AEVF 247 e h ] A OF R ik T Y B
o BRI mif p o S QS Bk, 7 B AR A LU R
BB, (EDI A R B e, Sy 7 AR e
Z A2 RUR, PR R PR A G I T T A R
TS, WA ST T W 2 I B AR /NG i o g
O TR BR OR B AN G W Y P, RO R
G AR LUE BT SR SR v R £ 2 T T E A
AR EKE AT 1 5 AR /N Sk
WL 8 oA Y A [5] 11 L ) C TR 5 0, I A B 2
Gy R RS, TR B AT 5 SR A I | 301 2 i
T R IR /NSt W 1574

HY T B I | R R R B VR AN TR AR A
SERMRLIFE S (BRI BN 2 2257, A
e R 30 285 R Bk R R 1y ok 2% A G il = 2 ik
I3 557K FE AR T B IO ok 2% R T o S AR —
Y W T AR R A AT
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