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A)

Healthy tea leaves
(Non-infested leaves)

B)

Infested tea leaves
by tea green leathoppers
(Jacobiasca formosana)

Fig. 1. Healthy tea leaves (A} and tea leaves infested by tea green leathoppers (B) (Cho J. Y. et al., Biosci. Biotechnol. Biochem., 2007).
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Fig. 2. Manufacturing process of Oriental Beauty (Cho J. Y. et al., Biosci. Biotechnol. Biochem., 2007; Kinoshita, T. et al.,
Proceedings of 2004 International Conference on O-Cha (tea) Culture and Science, 2005).
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Fig. 3. Structures of alcoholic monoterpenes in oolong tea.



Table 1. Volatile compound contents during the oolong tea manufacturing process (Cho, J. Y. et al., International Sympo-
sium on Innovation in Tea Science and Sustainable Development in Tea Industry, 2005)

Tea products?

Compounds Infested leaves Healthy leaves
Fresh Oriental Fresh oolong
leaves Beauty leaves tea
1-Penten-3-ol 0.003b 0.047 0.006 0.057
Isoamyl alcohol 0.002 0.200 ND 0.034
Amy! alcohol NDe 0.177 0.005 0.074
Hexanol ND 0.177 ND 0.17
(Z)-3-Hexenol ND 0.706 ND 0.46
(E)-2-Hexenol 0.002 0.130 ND 0.11
Linalool 0.022 0.236 0.014 0.20
Geraniol 0.036 0.873 ND 0.87
trans-Linalool-3.6-oxide (linalool oxide 1) 0.040 1.759 trace 0.36
cis-Linalool-3.6-oxide (linalool oxide II) 0.067 1.701 0.016 0.72
trans-Linalool-3,7-oxide (linalool oxide M) 0.108 1.593 trace 043
cis-Linalool-3,7-oxide (linalool oxide IV) 0.142 1212 0.052 0.61
3,7-Dimethylocta-1,5,7-trien-3-0l (hotrienol) 0.202 0.159 0.003 0.06
2,6-Dimethylocta-3,7-diene-2,6-diol 1.816 3.058 0.12 0.43
2,6-Dimethylocta-1,7-diene-3,6-diol ND 0.219 ND 0.049
2,6-Dimethylocta-2,7-diene-1,6-diol 0.073 0.445 ND 0.46
Benzyl alcohot 0.114 4335 0.038 352
2-Phenylethanol 0.105 4352 0.065 3.64
Hexanal ND 0.040 0.005 0.052
Benzaldehyde 0.001 0.237 ND 0.075
Caproic acid 0.043 0.604 0.063 1.27
(Z)-3-Hexenoic acid ND 0.471 ND 1.57
(E)-2-Hexenoic acid ND 0.681 ND 1.09
Methyl jasmonate 0.038 trace 0.12 0.08

aTea products were collected at each step of the manufacturing process and subjected to the processes of panning, rolling,

and drying.

b Volatile compound contents are expressed as the ratios of volatile compounds (GC peak area)/9-nonanone (GC peak area)

of internal standard.
¢ND is no detection.
Bold characters are alcoholic monoterpenes.
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Table 2. Differences on the volatiles emitted from healthy tea shoots and those damaged by some pests, etc.
(Chen, Z. M. et al., Proceedings of 2004 International Conference on O-Cha (tea) Culture and Science, 2005)

Compounds Relative contents of emitted volatiles
) Tea shoots damaged by
Natural |Mechanically :
tea shoots | damaged Gel’:rrcgg'd Aphid htS:Lr
1-Pentanol + ++ trace trace -
1-Penten-3-ol ++ + + + -
Linalool ++ ++ ++ + -
Geraniol + trace trace ++ +
Benzyl alcohol ++ - - -
Benzaldehyde - - - +—+ -
Hexanal trace ++ + - -
(E)-2-Hexenal + ++ ++ ++ ++
(Z)-3-Hexenyl acetate ++ + - + _
3,7-Dimethyl-1,3 ,6-octatriene + ++ + ++ +
2,6-Dimethylocta-3,7-diene-2,6-diol - - - - ++
Indole + + ++ + o+
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Fig. 4. A proposal biosynthetic route of 2,6-dimethylocta-3,7-
diene-2,6-diol and hotrienol from linalool (Ogura M. et al., ACS
Symposium Books, 2008).



Table 3. Up-regulated genes in tea leaves during the oolong o] wralElg pakElirh ek 152 I uAl 2 abscisic
tea manufacturing {Cho J. Y. et al., Biosci. Biotechnol. acid ABEAJol #EE GAzke] wEgke] Az A
Blochem., 2007) oA e] Z7hElR R, AAR A AXTY F
Groups Gene functions ol ) Aol A raffinose 9} abscisic acid ] §Haf
Carbohydrate metabolism | Trehalose 6-phosphate synthase o] 27}y 7] wjiol wE ) A 2 2= A% A o)
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Glyceraldehyde-3-phosphate dehydrogenase D) & 3 stressP]| QoA BieE]= O O XX}
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