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Variation in tea-plant volatiles induced by exogenous application of
different concentrations of methyl jasmonate
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Abstract [Objectives] To clarify the effect of exogenous application of methyl jasmonate on the emission of volatile
chemicals from Camellia sinesis. [Methods] The headspace sampling method was used to extract volatiles from tea plants in
vivo that had been treated with different concentrations of methyl jasmonate. A gas chromatograph mass spectrometer (GS-MS)
system was then used to identify the volatiles extracted from the tea plants. [Results] The results show that the composition
and quantity of tea volatiles was affected by the concentration of methyl jasmonate applied to plants. Plants treated with 50 uL
of methyl jasmonate emitted 10 monoterpenoids, including myrcene, terpinoloene, ocimeneetc; 7 sesquiterpenoids, including
farnesene, nerolidol, bisaboleneetc; 5 amino acid derivatives, including benzyl alcohol, phenylacetonitrile, and indole; and 3
unknown compounds. However, treatment with 100 uL of methyl jasmonate only induced the emission of 7 volatiles. Different
volatiles were emitted at different times following methyl jasmonate treatment. However, emissions of all volatiles tended to
be higher during the day than at night. Moreover, the quantity of volatiles emitted was affected by the intensity of illumination.
[Conclusion] Exogenous application of methyl jasmonate can induce the production and emission of tea plant volatiles.
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Fig. 1 Typical chromatograms of volatile compounds emitted from control tea plant and different concentration
MeJA treated tea plants
A. B. 50 uL MeJA C. 100 uL MeJA
1 2~ 5
A. Control tea plant; B. 50 uL. MeJA treated tea plant; C. 100 uL. MeJA treated tea plant. Number on the
peak refers to the serial number of each compound corresponding to the number in Table 1. The same as Fig. 2-Fig. 5.
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Table 1 Volatile compounds from tea plants in response to exogenous methyl jasmonate (MeJA)
in different concentrations 28 h after treatment
% Relative release amounts (%)
+ Mean + SE
No Name of the compound Rete?rtril(i)rrstime 50 uL MeJA 100 uL MeJA
Control tea plant 50 uL MeJA treated 100 pL MeJA treated
tea plant tea plant
1?21 11.60 ND 46.01£30.28 ND
2 72 11.83 ND 14.63+£10.48 ND
3 73 12.11 ND 6.89+4.45 ND
4 o-pinene” 14.47 ND 1.57+0.73 ND
5  B-myrcene” 16.33 ND 431+£2.11 ND
6 Para-cymene® 17.63 ND 3.56+1.44 ND
7  (2)-B-ocimene® 17.79 ND 1.49+0.67 ND
8  Benzyl alcohol® 17.94 ND 0.56+0.34 ND
9  (E)-p-ocimene’ 18.32 ND 35.00£18.51 1.33+0.88
10  y-terpinene’ 18.81 ND 1.35+0.58 ND
11 Linalool® 20.09 ND 9.20+6.41 ND
12+13 DMNT+phenylethylalcohol® 20.64 ND 75.35+50.57 3.81£1.54
14 1,3,8-p-menthatriene® 21.20 ND 1.88+1.21 ND
15 Benzyl nitrile® 21.54 ND 15.24+10.35 ND
16 (E)-linalool oxide (pyranoid)® 22.56 ND 1.03+0.64 ND
17 Indole? 26.56 ND 1.71£1.36 2.38+1.10
18  Phenyl ethane(1-nitro-2-)° 26.74 ND 1.14+0.82 ND
19 (E)-caryophyllene® 30.56 ND 12.53+£9.12 ND
20 (E)-p-farnesene® 31.04 ND 1.30+0.79 ND
21  (Z,E)- a-farnesene® 32.05 ND 1.67+1.09 0.22+0.12
22 (E,E)- a-farnesene” 32.46 ND 76.15+£24.94 1.75+£0.91*
23 B-bisabolene® 33.43 ND 0.91£0.13 ND
24 (E)-nerolidol® 33.94 ND 6.21+4.10 ND
25 TMTT? 34.667 ND 0.40+0.21 0.41+0.09
Relative release amounts of total 303.25+140.41 10.9+3.95
species
? a
Adams 2004 ¢ ND + * MelA

: Unknown; a: As determined by fragmentation pattern (mass spectrometry) and retention time of authentic standards; b: As

determined by fragmentation pattern (mass spectrometry) and Kovats indices (Adams, 2004); c: As determined by
fragmentation pattern (mass spectrometry) from the library of NIST. ND: Not detected. Data are mean==SE; * indicates

significant difference at 0.05 level between tea plants treated by MeJA in different concentrations by -test.
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