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Abstract
sinensis (L.) O. Kuntze was studied. VOCs from the undamaged and damaged tea plants were collected by simultancous

The effect of the damaging of [ragoides fasciata Moore on the volatile organic compounds (VOCs) of Camellia

distillation extraction and analyzed by gas chromatography/mass spectrometry (GC-MS). The results showed that a total of
sixty-three components, mainly esters, alcohols, hydrocarbons, ketones, heterocyclic compounds, aldehydes, organic acids and
ethers were identified in the undamaged twigs and leaves, and the relative amount of hydrocarbons was 19.05%, while that from
the damaged ones increased to 26.79%, and the relative amount of cis-nerolidol, cedar alcohol, dibutyl phthalate and phthalic
acid was significantly increased. Furthermore, thirty-two new compounds were identified in the damaged ones, including ten
esters, five alcohols, five olefins, four heterocyclics, three aromatic hydrocarbons, one alkane, one ketone and one aldehyde.
The results can lay a foundation for screening infochemicals which can be used as a lure for natural enemies of insects and
applied to control /. fasciata Moore. Fig 2, Tab 1, Ref 32
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Fig. 1 Total ion current chromatogram (TI) of volatile organic compounds (VOCs) from undamaged (A) and damaged (B) twigs and leaves of tea plant
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Fig. 2 Comparison of relative amounts and numbers of volatile organic compounds between undamaged and damaged twigs and leaves of tea plant
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Table 1 Comparison of volatile organic compounds between undamaged and damaged twigs and leaves of tea plant

HH U (R B ] FD 4 B
Peak retention time (#/min) Mﬁl¥i§ ) Relative amount
e e 2% formula Compound e e 2%
Undamaged  Damaged Undamaged Damaged
12.06 11.29 C,HO, 1,3-— %% 1,3-dioxolane 0.435 0.152
12.67 C,HO ZKHIE  Benzaldehyde 0.125
13.44 C,H,,0, 2-oxabicyclo[2.2.2]octan-6-0l,1,3,3-trimethyl-,acetate 0.059
15.29 14.75 CH,0, 3-CUi LFRIE  3-hexen-1-ol,acetate,(Z)- 4.600 0.600
15.52 CH,0, LFRETE  Acetic acid, hexyl ester 0.075
17.02 CH, Tojita-JR) Bicyclo[3.1.1]hept-2-ene, 2,6,6-trimethyl-, (- 0.332
18.82 C,H,0, FULF5 15T Linalool oxide (fr.2) 0.083
18.98 C,H,O, AfbI5HEEE Linalool oxide (fr.1) 0.696
19.23 CH,O 1-9FFZ 1-octanol 0.143
21.16 CH,O L% Nonanal 0.220
21.23 21.05 C, H,O0 F5HERE 1,6-octadien-3-ol, 3,7-dimethyl- 3.312 0.458

2- k- 1,1-— HE-3 -7 R B e

2L C.Hy Cyclohexane, 2-ethenyl-1,1-dimethyl-3-methylene- 22
23.38 CHN SEERIAF S Benzene, 1-isocyano-3-methyl- 0.738
25.05 24.66 CH 0P 2 — .l Triethyl phosphate 0.530 0.201
26.82 C,H,0, 2-T IR R R Benzoic acid,2-butoxy-,methyl ester 0.577
26.97 C,H,0, KL HE  Methyl salicylate 2.372
27.3 C,H,,0, LilR-0-Z3EE S 3-cyclohexene-1-methanol, a4-trimethyl-, acetate 0.161
27.39 C,H,0 a-ihlE 3-cyclohexene-1-methanol, a-trimethyl- 0.180
2748 C,H,0, J%-2-CU%M% T T Butanoic acid, 2-hexenyl ester, (£)- 0.070
28.76 28.71 C,H.O BETA-*F7# %  1-cyclohexene-1-carboxaldehyde, 2,6,6-trimethyl- 0.397 0.183
29.8 C,H,0, Z-3-FEE T FR-3-CUf%lE cis-3-hexenyl isovalerate 0.071
31.51 31.6 CH:0 PEAERE 2,6-octadien-1-ol, 3,7-dimethyl-, (E)- 0.200 0.077
3196 3191 CoHIO  2-54HE 2-decenal, (E)- 0.234 0.120
322 C,H0, 6-(3,3-dimethyl-oxiran-2-ylidene)-5,5-dimethyl-hex-3-en-2-one 0.062
32.24 C,H,O, 4-0F-2 5 FH3-MKI LR 4-hexyl-2,5-dioxofuran-3-acetic Acid 0.080
33.73 CHN N5 Indole 0.147
34.1 C,H,0, HEIL LR Acetic acid,methoxy-,2-phenylethyl ester 0.191
39.68 39.67 C,H,,0, CUFR-3-C)A M Hexanoic acid, 3-hexenyl ester, (Z2)- 0.102 0.102
39.92 3991 C,H, 0 2,6-—HIB-5-PEJflE 5-heptenal,2,6-dimethyl- 0.090 0.040
40.06 C,H,0, CRRCUEE Hexanoic acid, hexyl ester 0.059
40.28 C,H,,0, O R-2-C )7l Hexanoic acid, 2-hexenyl ester, (E)- 0.095
41.1 41.12 C.H,0 ALPHA-KIfH  2-buten-1-one, 1-(2,6,6-trimethyl-1-cyclohexen-1-yl)- 0.118 0.121
41.34 HH, 1, 7-H3£2%  Naphthalene, 1,7-dimethyl- 0.028
41.98 C,;H,,0 3-buten-2-one, 4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-, (E)- 0.035
43.78 4378 C,H,,0 F BN trans-Geranylacetone 0.031 0.030
44.68 C,H, f%t Hexadecane, 2,6,10,14-tetramethyl- 0.021
45.45 45.45 LI S5 3-buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- 0.113 0.071
46.24 46.24 C,H,,0, 8,8,9-EEF‘%-3,5-:%-2,7\-%5‘:@@ 8,8,9-trimethyl-deca-3,5-diene-2,7-dione 0.354 0.345
46.42 C.H 2,6-— A -6-[4- 23 JRUJ1-AUA-[3, 1, 1] D24 007
157724 Bicyclo[3.1.1]Thept-2-ene, 2,6-dimethyl-6-(4-methyl-3-pentenyl)-
46.64 C,H,0 I- 75l 1-pentadecanol 0.029
47.12 SH, +Fibi Pentadecane 0.034
47.27 C.H,, a-1%Jelfi o-farnesene 0.866
47.77 C.H,,0, 5,5,8a-trimethylhexahydro-2H-chromen-4a(SH)-yl acetate 0.048
47.77 CH, B.,O 2-Z.3-4,6-—NHEERlI%E  Boroxin, ethyldipropyl- 0.060

50.06 C.H N.O 3-hydroxy-6-(N,N-dimethylamino) methylpyridazine 1-oxide 0.018

711 3
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4E3R1 Continuous

H RN XA
Peak retention time (#/min) M%lif}:ar e Relative amount
u
ZE formula Compound fiE e E
Undamaged  Damaged Undamaged Damaged
50.56 50.8 C.,H, 0 S A-FEFERUEE 1,6,10-dodecatrien-3-ol, 3,7,11-trimethyl-, (E)- 0.149 3.117
50.99 C,H,0 2(1H)-naphthalenone,octahydro-4a-methyl-7-(1-methylethyl)-,(4aa,7b,8ab)-(9CI) 0.114
sL11 C.H,0  WWZEE Ledol 0.176
SIES) C,H,,0, RHFRCEE Benzoic acid, hexyl ester 0.055
51.99 C,H,,0, Murolan-3,9(11)-diene-10-peroxy 0.105
5202 C U No  GO—HEE-45 JUNPHIRED AIL-5,6-—H-4H-1,3-1 } 0177
: 167721 6,6-dimethyl-4,5-tetramethylene-2-phenyl-5,6-dihydro-4H-1,3-oxazine :
52.53 CH,, F7\Ft  Cyclohexadecane 0.040
5271 52.77 C,H,0 TR Cedrol 0.048 0.122
52.97 CH,, 75kt Hexadecane 0.018
56.71 C,H,,0 BEMIEEMA) Farnesene epoxide, E- 0.084
57.95 57.95 C,H,.0, Acetic acid, 3-(2,2-dimethyl-6-methylene-cyclohexylidene)-1-methyl-butyl ester 0.188 0.105
58.56 68.91 C.H,, +-t4t Heptadecane 0.043 0.054
59.29 CH,, +/5HifE  Hexadecanal 0.023
59.98 56.92 C,H,,0, BERR3,7,11,15-PUHH 7S Be 3R Acetic acid, 3,7,11,15-tetramethyl-hexadecyl ester 0.012 0.012
61.62 C, [, &  Anthracene 0.137
61.65 C,,H,0, 9,10-ethanoanthracene, 9,10-dihydro-11,12-diacetyl- 0.069
63.1 €, JiL, 166 )% 8 1,15-hexadecadiene 0.021
63.48 C,H,0 1=\ (0 BF 1-octadecanol 0.042
65.63 C,H,,0, E-10-F 311+ PURRME N AR - E-10-methyl-11-tetradecen-1-ol propionate 0.023
65.88 C,H,0 6,10,14-=H3E—-LEff[2] 2-pentadecanone, 6,10,14-trimethyl- 0.056
66.52 66.53 C,H,0, ARZEFR 5 THlE 1,2-benzenedicarboxylic acid, bis(2-methylpropyl) ester 0.171 0.250
66.73 C,H.0, WIFR"FME Benzoic acid, 2-hydroxy-, phenylmethyl ester 0.068
68.22 C,H,0 1,2-¥%1-/\ ¢ Oxirane, hexadecyl- 0.032
68.58 C,H,FO LT LN Heptafluorobutanoic acid, heptadecyl ester 0.076
68.92 C,Hy, ZJ)\JE Octacosane 0.115
69.17 C,H,, IE=+Fift Pentacosane 0.074
69.41 ML 1I\KE, 3 -2.3E- 5 - (2-ZFE T Octadecane, 3-ethyl-5-(2-ethylbutyl)- 0.032
71.22 71.22 CH,0, A% —HE—TT Dibutyl phthalate 0.083 0.169
72.13 72.1 C,H,0, +75BilZ  n-hexadecanoic acid 0.251 0.121
72.72 75.69 5oH,00, I+2¢fE Ethanol, 2-(9-octadecenyloxy)-, (Z)- 0.047 0.032
72.93 76.89 oHog 1-+/Lk) 1-nonadecene 0.085 0.048
72.93 C,H,0  T6ER l-cicosanol 0.047
73.12 C,H, —¥% Eicosane 0.031
7313 C,H,C,N,0, 9-(2',2'-dimethylpropanoilhydrazono)-3,6-dichloro-2,7-bis-[2-(diethylamino)- 0.050
ethoxy]fluorene
73.24 C,H,0, AR “HIER S+l 1,2-benzenedicarboxylic acid, diisooctyl ester 0.047
73.57 C, H,,0,8i,  9,12,15-octadecatrienoic acid, 2,3-bis[(trimethylsilyl)oxy]propyl ester, (Z,Z,2)- 0.016
75.21 C,H,,0, Ff2 —|—FisklE  1-heneicosyl formate 0.085
75.25 C,H,0, 2)-9-+ 75kl ke 5ERE  9-hexadecenoic acid, eicosyl ester, (2)- 0.063
75.32 C,H,,0, 2-(+/\FHE)ZEE Ethanol, 2-(octadecyloxy)- 0.069
75.32 S H,, %t Heneicosane 0.096
75.52 5y, “FPO%E Tetracosane 0.098
75.63 C,H,0 M Phytol 0.220
75.91 C,,H,.0 3,7,11,15-PUHI 3, 175 ke-3-F%  1-hexadecyn-3-ol, 3,7,11,15-tetramethyl- 0.113
75.92 H, 17-=}FBJ# 17-pentatriacontene 0.031
76.07 C, H,\N,0, Aspidospermidine-3-carboxylicacid, 2,3-didehydro-, methyl ester, (5a,12b,19a)- 0.014
76.08 C,H,,0 3,7,11,15-tetramethyl-2-hexadecen-1-ol 0.108
76.24 C,H, O, a3 Be IR bt 2-HIFRE Oxiranepentanoic acid, 3-undecyl- methyl ester, trans- ~ 0.032
76.35 C,H,0, WIRERZBE  9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2)- 0.043
76.9 C,H,0 I TikERE  1-pentacosanol 0.075
77 77 C,H =& Docosane 0.039 0.043

PIbz: 25 206 (0.1 mg/mL) . AHX & e SRS AH I3 (K B -0 B e T AR 5 Py b i g T AR 1 A
Internal standard: Ethyl decanoate (0.1 mg/mL). Relative amount: Ratio of GC/MS total ion current chromatographic peak area of the volatile component to that of the internal standard

A B AR, 3-EL SRR DY REEE | 1,3 EURIR
BEER = TR . ABAERE | 2,6-—F1 3L -5-BEIA IS BETA-RFT RIS
TS BERR A L D, B A 2R A (R 1), i
B2 1050, BEESFh, Mt sHl, A4IRZaRh, F5F SR 2K 3Fh,
ot e 23R, E AR 45 UFP ([E2) . 2 F 54 39F b & WA K H

(D), HAPBESE 1R, B8, 24027, bkt diofh, B
FARh, BRSSO, BRISIFN, JF RS IR, I IR 5 mh 1D, 525
Je A SFET IS S Ak A W=, 43 B 22 Jié -alpha-JR H . EAL
F5 R (£r.2) . a-T2 JE M . RIS A 4 5 00 S8 Ak ).

FE 0 R R UG, o 7 B R DB A VO Cs
B2 R, I HLIE & B — 2 A B A WL LY, R
W |9 P AN 2 A v KRG, S 23R M =S SR R
P Ak 2l TR AL AIF 5% 1T A 2 R R R ok e B
T JE, YRS RO g b kA A KRS 1A E I
HIPVs 23, A58 GC/MS/rHr 45 1 s, 2 ER -5 & W
) J8 2I ) SR XS IR o5 1 S Sk 2 B i, X5 S AN A
MR 55 45 SR 2252 (ol BbAb, S aX-R A0 S . 35 P pi | 41
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