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Effects of Tea Green Leafhoppers Empoasca vitis Gothe Hazards on

\olatiles of Jin Xuan Black Tea

QIAO Xiao-yan, CAO Jun-xi, HUANG Hua-lin, LI.Bo, CHEN Dong
(Tea Research Institute, Guangdong Academy of Agricultural Science, Guangdong Provincial Key Laboratory of Tea Plant
Resources Innovation & Utilization, Guangzhou 510640, China)

Abstracts: The volatiles from healthy intact tea shoots, teashoots damaged by the tea green leafhopper (Empoasca vitis Gothe) and their
black teas were analyzed by gas chromatography and mass spectrometry (GC-MS), extracted by headspace solid phase microextraction
(HS-SPME). Jin xuan was selected as masteries. The results showed that alcohols were the main volatiles, of which terpene alcohols accounting
for above ninety-two percentage in tea shoots and black teas. For tea shoots damaged by tea green leafhopper, terpene alcohols decreased, while
these volatiles (fatty alcohols, aromatic-alcohols, terpene ketones, aliphatic ketones, esters and hydrocarbons) increased. Terpene alcohols, fatty
alcohols, terpene ketones and aliphatic ketones decreased in black teas made by damaged shoots. But esters increased in black teas made by
damaged shoots. Based on principal component analysis (PCA) and cluster analysis, the volatiles of tea shoots and black teas could be divided
into two distinct classes, terpene alcohols and esters.could distinguish from the damaged tea shoots and its black teas. PCA results for main
volatiles showed that terpene alcohols (including s-linalool, neroli, linalool-oxide ii, linalool-oxide I, geraniol), were the unique volatiles in intact
tea shoots. For.the damaged tea shoots, terpene alcohols decreased and aldehydes (5-cyclocitral, 3,7-dimethyl-2,6-octadienal, benzaldehyde)
increased. Three Kinds of black teas implied distinctive esters and terpene alcohols.
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Table 1 The list of experiment materials

e Statolk A o URA AN
YCO FAEREFR, A2E DFO WA, wE
FMAEARE A NRIA, & FLmR LR,
YC1 i — DF1 oA ERRAMFA
ohk. oL Kot Ko ot A .
YC2 YC1 % /A 24h DF2 AR BEHRA
N PEA S A o FE S R AR 5 &
1.2 R

121 BEMRRSME

P R MRS 52 R HS-SPME-GC-MS #4743
B, I e S, i — e . A
P FREL 10.0 g T 500 mL ZXEUH A, i 100
mL /K G2 E, 80 CARB MM, IEAERUR A &S
YR kE P o 5 min JF HE ON A B Sk
(DVB/CAR/PDMS-50/30 im, 3%[E Supleco A#]) 1%
Bt 80 min,. £E A JE K GC-MS HEfT 4041, GC 264+
KF HP-BMS S A JEBAIEH (30 m>0.25 mm,
ID>0.25 pm D, HEFEREE: 230 'C; FHEFER:
50 “C{4F 5 min, LA 2 ‘C/min JF£ 180 °C, £#4F I min,
FELL 10 C/min J+81] 230 °C, f#FF 2 min; #<: w4l
AR (Ai)E>99.999%), E 1 mL/min; #EFEET
230 CHEM 5 min. MS 2cfF: BTN EL; B8
HEJE RN 230 C; HTFRERN 70 eV; FRRFARTEM:
50~650 u; FEFEIEE HE N 1800 V, AT
9100 mA. 48R MR AR BT EE A1 GCIMS At
BIEHE R R G e s RS T A e —

122 HIBEHSHT

F PAST 20.0 A0 RN o3 134T o AR
Ko, HEAFRTERERPENRR, HHEEE
ERIEME FEIER AT Z DT

2 HER5HH

2.1 1F R R B X A B AT

H# 2 AIAn, FEfE (RN Rt
E W T2 PR R MRSy, FEONEESS, HIRREES,
VORISR, 7F YCO. YC1 F1 YC2 rhi&Aa iz
T, S (R FIZLAS R 2 A [H]
IR B, 2,4- —FF T HIRME YCO. YCL fil YC2
PRSI, 1T 2,6- R T Fs-4- AL ZER U 7F DFO. DF1
A DF2 dA il B, 24 T HRER S E
(1.93%~2.95%) =T 2,6- L] F-4- F F Ry
(0.20%~0.43%).
R B B R MRy, YCO TEAS/INGRIH:
PEEG, SRS EME (YCL), i 24 h 5K

229



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.9

£ 40.21% (YC2), 4% & &M T YCO (56.11%). &
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Table 2 Composition and relative contents of the volatiles of Jin xuan (%6)
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BE NS %5 AT £%  YCO YCl «YC2 DF0 DFL DR
Fait B Cl CyHyO  #EEF 3086 2828 868, 40.17 28.05 3114
- AREE C2 CyHpO B 905 /767 827 1043 232 530
PLAAEES C3  CyHO  #5BF 449/ 387 1004 13012082 9.60
NR-FA AR | C4 CyHig0, B 283 198 185 /361 278 439
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Atz C7 CyHpO " #68F 138 129 039 131 08 058
oa-TINEE C8 CuHyO  #B% 138 095 313 - - -
MR- BA 2B ] C9 CyHigO, #:BF 1.06 142 179 087 128 137
o- % % Cl0 CuHpEO #8085 063 183 056 067 003
RS AR Cll  CyiHxO  #B 045 047 093 037 059 080
Vi Cl2 /CyH 051 #EE% - - - 072 031 024
it 56.11 49.71 4021 62.96 61.66 58.63
1-F¥-3-B% CeHi @  fEWBE 045 142 186 027 025 017
3-Tb-1-B% CeHiO  fER5BE - - - 039 019 028
R EL CHO *48 073 119 037 073 107 075
KB CeHi O 348 154 170 045 140 167  1.29
Avit 272 431 268 280 318 249
BE R 58.83 54.02 4289 6576 64.84 6113
- Hlk Q1L  CgHyO BE 074 039 023 162 047 097
2-F A T E Q2  CsHyO B 066 061 012 053 087 040
3, 7-ZF -2 6l Q3  CyHy0 % 104 113 071 143 148  1.09
45 3-2-F A R -2 B Q4 CpHL,O  ®£ 049 043 062 - - -
B-IATAR B Q5  CyoHy0 Bk 128 223 218 131 059 0.28
e Q6  CHO Bk 309 316 139 262 617  3.88
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xR A TR CoHu  #%&)% 075 049 203 034 043 012
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>3 CoHg  F&H%7E - - - 013 017 053
2,6-=F 3135 7-F CioHu ME 047 062 059 - - -
+miz CiqHao ek 064 077 163 - - -
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Fig.1 Principal component (a) and cluster (b) analysis of the
volatiles of Jin xuan
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Table 3 Loading matrix and eigenvectors of principal components
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