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Characteristics of Volatile Organic Compounds in Guizhou Green Tea
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[ Abstract | Objective: To clarify the characteristics of aroma components of Guizhou green tea, and
provide basis for further studying the quality and style positioning of Guizhou green tea. Method: Volatile organic
compounds (VOCs) in 12 green tea samples from three different processing conditions ( curling type, flat type, and
particle type ) were analyzed by using headspace solid phase microextraction ( HS-SPME ) coupled with
comprehensive two-dimensional gas chromatography-time-of-flight mass spectrometry ( GC x GC-TOFMS). Result.
A total of 77 main VOCs were obtained from 12 Guizhou green tea samples above. The aroma of three types of
green tea was mainly of flower aroma and fruit aroma compositions. The average content of flower aroma
components accounted for a total of 27. 1% , and the average fruit aroma content accounted for a total of 24.3% .
The types and contents of volatile componentswere slightly different in three green tea types. The flat tea had
highest content of phenylethyl alcohol and benzyl alcohol; particle type tea had highest content of linalool and 1-
amyl -3- alcohol; curling type tea had highest content of phenylethyl alcohol and benzyl alcohol. Conculsion; The
aroma was slightly different among Guizhou green tea with different processing conditions. All the three types of

Guizhou green tea were characterized primarily by the floral and fruity smelling with a sweet scent, in which the flat
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and particle types were characterized by fresh scent, and the curling type was characterized by fragrant smelling.

[ Key words |

Guizhou green tea; volatile organic compounds ( VOCs) ; comprehensive two-dimensional

gas chromatography-time-of-flicht mass spectrometry ( GC x GC-TOF-MS)
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Table 1 Quantification of volatile organic compounds ( VOCs) in Guizhou green tea ng-g '
No. (%L’ Ve BHERR B 1 AL 2 A 3w A 4 0K 1 OJBURE 2 UKL 3 B0RL 4 it 1 G ih 2 il 3 Bt 4
1 2 B Tl 384 M R 340.0 128.5 214.4 154.9 226.2 466.2 258.4 225.9 279.7 288.6 209.0 271.5
2 3-FILTEE BeRiERE  SERFR 155 6.6 4.3 86 20 7.2 44 40 42 3.7 1.3 22
3 2-H LT Be iR WA ANEEAES 47.2 11.8 15.7 15.2 9.5 10.0 11.6 4.8 2.9 60 1.1 3.8
4 T fiik RS M 50.0 41.2 20.0 20.8 5.5 14.6 13.6 7.8 64.2 60.6 32.6 40.2
5 iR PR 3 13.3 5.9 21.7 57 83 165 85 59 28 27 39 6.6
6 1-1% 4 -3 I il T 10.5 7.4 7.4 3.4 9.1 3.9 100 46 2.5 20 1.4 1.7
7 13- REWiiEEE  KREK 140.2 136.4 238.9 138.0 478.3 192.4 212.3 144.6 55.6 126.1 73.4 105.5
8 sl BeWiEmRE  ERR AR 91.3 69.0 53.7 82.3 94.1 109.8 143.7 103.8 163.8 92.8 25.3 50.4
9 3-EFE2-T 15 T IHSR 11.8 53 7.2 84 3.6 2.6 7.7 6.6 11.6 11.3 80 8.3
10 2-1 ks fik RS M 22.2 15.0 22.1 16.2 29.4 20.8 150 9.2 6.0 7.9 3.9 54
11 nfwE SRS Y HER 14.4 3.9 3.4 35 42 59 39 31 11.8 3.3 20 3.9
12 BE W REE MR MR 73.8 73.7 106.4 69.7 143.5 108.6 113.5 85.8 93.7 94.9 54.3 59.2
13 2 MsEE BERiEEE Rk 154.3 148.3 234.8 149.9 328.0 190.0 199.8 142.6 66.5 119.6 70.5 84.7
14 o feiERE  EREFES 109.9 73.2 42.8 45.9 210.8 104.8 91.7 54.6 49.9 56.1 13.0 67.2
15 4-F0 3% 3-/% i 2B 7R 14 B S 184.2 39.0 33.4 85.5 105.7 301.9 88.0 76.8 77.2 89.6 37.7 46.4
16— HIEH WAL EY HE 232.4 45.2 77.0 68.3 64.7 176.4 43.7 44.0 33.1 33.9 47.9 14.1
17 1-Z&-TH mErguk  SH2EY Rk 83.7 4.2 5.9 33.9 81 117.7 10.4 87 24.1 22.1 11.2 13.5
18 B Fkni s SRS B KA EFKk 1.1 3.9 6.2 10.0 2.0 42.3 50 40 7.4 6.8 49 9.9
19 HERx O I FY S 40.2 26.6 18.8 19.6 47.3 55.3 15.6 17.7 73.5 45.6 32.6 26.3
20 3-HILT R i (iR EE 30.9 31.6 47.6 28.1 25.9 34.4 253 239 23.7 23.8 20.8 10.2
21 2-HIT R B WHES 135.5 60.9 51.3 29.4 55.4 57.6 52.1 38.0 37.5 53.6 50.7 10.1
22 HEREE i s T T A R 2.6 7.1 6.7 6.8 59 182 50 3.0 19.8 21.7 11.4 22.2
23 2-CL IR R ERE  SHEEMEES 23.6 153 24.1 16.1 26.5 17.2 17.9 9.5 13.4 12.2 58 7.6
24 3-B BeWiemE VA B 144.5 187.5 273.9 205.0 160.3 143.8 130.8 138.2 112.2 162.6 115.6 201.9
25 LR B 7 6.4 58 103 3.7 7.1 6.8 53 42 2.7 27 23 3.6
26 CLEE BRI R 11.7 16.4 29.1 21.9 63.9 38.2 33.1 245 13.9 20.2 11.5 18.9
27 TR LAY HEW 7.3 3.7 50 52 52 11.1 48 48 63 51 33 6.3
28 4-FEIT S BeWiERE AR 29.4 20.5 25.5 16.9 61.7 46.9 57.8 26.4 12.0 34.0 4.8 45.5
29 P Be i REE REES 19.1 18.2 50.6 38.1 44.4 36.0 39.5 40.1 30.1 56.4 11.9 40.5
30 2-Z BEkg FEAGY B EREES 6.5 2.9 3.6 3.8 2.5 204 32 30.3 61 42 2.8 3.8
31 2,5-H SLnk g SRS HHES WA% 16,0 3.3 250 21.6 2.9 97.1 6.2 55 11.0 9.0 58 12.0
32 ORI Be iR WEEESK 11.1 1.0 5.6 9.1 241 10.5 4.9 10.7 3.6 3.5 1.8 5.8
33 a-JEM I e AR A S mk 17.2 3.2 3.2 6.3 3.1 2.8 46 24 31 33 25 51
34 R oI HHLFER 254.5 252.9 284.5 212.9 327.6 280.5 230.6 247.1 186.2 205.6 192.5 230.8
35 &R B ARV 42.1 43.2 100.7 25.3 28.7 28.0 23.3 19.5 9.7 10.3 10.0 22.1
36 PifE BeiERE AR 4.0 13.3 6.4 3.4 62 48 46 45 160 1.8 1.9 2.6
37 i [ TR B R 29.3 11.2 7.6 3.3 42 12.1 42 1.6 9.8 1.7 8.6 150
38 2-FEE RemiER TR 16.8 13.7 24.9 18.7 19.8 19.5 15.7 12.9 2.3 159 12.6 8.9
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No. & WS BRI i B 1 R B 2 AL 3 R B 4 0RL 1 B0RL 2 UKL 3 B0k 4 Bt 1 G ih 2 ilh 3 il 4
39 2,3-3F NG 07 R E  E R W A 11.4 12.3 14.8 14.3 59.3 10.4 10.3 10.2 50.1 16.9 9.9 7.7
40 6-FHE-5-PMs-2 W M WESMIEEFS 28.4 19.8 23.4 18.2 752 39.3 31.8 23.5 18.1 19.3 14.7 12.1
41 F4E-3-m AeliEm:  HMAMTREAES 18.2 17.0 31.3 22.8 35.8 25.1 22.0 16.4 48.4 19.6 14.3 13.5
42 2-% FE ki SEEY BE BE 7.8 6.1 12.9 15.6 34.6 28.3 11.8 9.4 57 8.0 4.6 10.4
43 ¢ s ARMRAKERR  21.3 19.8 26.2 24.6 455 41.9 38.9 25.4 33.1 25.1 15.9 353
44 2-7,3-6 WAL HSALSY RE MEES 13.1 4.1 7.1 15.5 10.7 63.8 11.5 8.9 9.9 88 6.4 9.5
45 2, 4-B T JEWiERE  HE NHES 17.3 18.4 21.2 13.4 28.6 15.5 15.8 9.3 10.6 9.9 7.9 6.1
46 5-2,3 2 (5H) IR 4 A WES 8.1 45 11.7 7.7 7.1 11.4 85 6.3 3.9 2.9 3.5 4.0
47 HHE b W 406.7 434.3 621.4 537.0 110.3 399.9 206.3 446.0 254.8 296.3 364.2 572.8
48 2-2 O Mg Wi RE& 106.6 106.4 106.0 80.4 145.8 138.5 165.5 110.6 105.9 106.9 85.8 100.3
49 KB 07 AR EBETFR 62.6 58.8 52.8 26.7 59.7 62.6 52.0 38.5 30.9 36.8 34.7 13.0
50 1-7,35 2 WL a0 eY BE% 144.5 11.6 19.3 41.5 9.1 118.5 19.4 155 18.1 19.9 24.0 13.6
51 2-Z e TRAGY W CEFER 25.2 1.7 1.1 4.3 2.6 20.6 23 1.4 7.7 22 48 1.5
52 4-B R E-1-H OER % 1) R 6.5 2.5 20 27 16.0 11.7 12.7 6.0 20.5 20.2 9.6 12.5
3B O
53 2-FEE BRWiHERE  SRERMAMEAFS 10,9 10.2 13.8 9.7 13.2 13.2 13.3 9.9 144 9.3 6.8 5.0
54 3,53 Zf5-2-H 5 ) B MEA RS 35.7 28.0 48.0 35.2 51.8 33.7 31.5 28.0 9.6 153 16.2 10.4
55 S feWiieme B ABMEFES 109 11.1 152 11.3 24.0 16.3 17.3 13.1 10.0 7.2 7.5 7.6
56 S fih K A s il AR 50 5.4 6.3 53 534 13.4 16.8 12.1 51 6.4 4.3 3.8
57 Ak R i 47 e F A 14.7 27.1 19.0 15.1 93.3 21.3 27.1 17.9 9.5 16.2 9.8 8.1
58 3,5-%% 4 -2-fi I T B MEAEES 7.5 7.8 12.2 9.5 11.8 27.1 7.2 6.1 3.3 4.2 4.0 3.2
59 T-Wk BRI IERE  BORIET 144.0 113.4 130.6 82.2 170.1 140.4 132.5 86.7 219.1 110.6 89.8 172.0
60 i i s I i e B vk 304.5 216.6 192.3 158.5 515.2 269.4 279.7 219.9 121.9 179.9 160.4 135.9
61 FEIHEE BRWiTERE  AMmEIE T/ 30.8 151 28.5 31.4 20.3 103.5 12.9 22.9 10.4 9.6 8.7 26.6
62 K LEE iy Wk WBMFESR 440.5 707.6 567.4 471.9 303.0 193.8 285.2 417.3 453.2 417.5434.2 572.4
63 ER W R IeWitEls WA AR 16,4 2229 5.5 3.1 197 53 10.1 45 58 41 1.6 5.4
64 2,6- RIS JSUiERE  HEK 163.9 143.3 169.1 144.0 254.4 307.3 283.9 228.5 56.5 114.4 94.4 96.3
65 W 5 i) S 205.7 201.4 233.4 168.6 108.1 293.8 294.8 237.5 294.1 473.3328.1 241.8
66 4 I K i s e 52.4 101.7 77.8 54.0 201.8 98.5 118.3 89.5 73.4 119.6 77.9 71.4
67 i i s T 8.7 10.2 11.9 7.7 6.6 12.5 10.6 8.7 16.4 36.7 26.2 14.5
68 2-T%E i s Rk 7.2 6.7 59 3.6 25 50 49 4.4 147 32.1 20.1 7.2
69 SEE IEiERE BFEX 20.4 32.7 26.3 19.8 25.5 20.3 22.3 10.6 42.1 30.1 33.6 29.3
70 KA I T o it MARMTHHAEFS 25.7 26,9 19.1 7.6 27.5 19.2 26.5 14.0 54.7 42.3 22.3 24.1
71 BRLT AL 5 s P AKEFES 10.2 9.2 14.2 17.1 14.9 26.2 13.8 13.8 5.5 8.3 12.5 13.9
72 PR i s WH BH 35.6 36.5 42.8 35.4 140.2 71.9 88.5 67.8 18.4 30.8 25.9 16.2
73 B-EE I 2L 5 T EE et 5.4 7.2 5.6 41 134 7.0 63 66 29 50 57 28
74 Fit LR 5 TR & )i % 7 ok 10.3 9.1 7.3 4.5 86 7.7 11.1 8.1 19.5 6.5 3.0 5.7
75 a-48% [ I T P LEFHR 25.6 26.2 23.2 14.9 46.1 34.2 31.8 31.0 5.6 14.4 11.4 6.5
76 o s T s WE B 46.5 49.6 45.7 32.4 70.8 87.9 110.6 79.9 20.0 32.2 21.3 11.4
77 ARk P g A i HEEEEMNES  69.2 49.2 57.0 35.2 79.5 115.7 103.9 81.9 17.7 27.9 19.1 19.6
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WE) O (2. 17% RE) . BRI T-H TR
8.37% ,Jii it 43 BB = W ol 2-H B TR (1.49% R
)R (1.15% & &) 5 B 28 F 2 5t & 0 800
9. 68% , J5i it 43 B Y M BRI (4. 53% J5 4 ) ,4-H
FE 3-8 M -2 (1. 87 % FH A ) o A% ¥F 2T 3 i & 4y
R 5.58% , 5Ttk 43 B R O ZHIE R (2. 26%
W), 1-CHE2-H R (1. 15% R ) ,1-2 F-
TH ik ik (0. 69% R 75 ) .

F2 IMEMBEMNEERESELANENRES MG

Table 2  Classification of volatile organic compounds ( VOCs) in

Guizhou green tea %
532 i 2 A Y 4 it 5
(e 54.02 49.77 50. 59
g 0.28 0.10 0.31
ik 2 0.73 0.21 1.33
2 18.95 21.51 20. 41
&S 8.37 8.24 9.24
il 24 9.68 11.86 13.39
e 0. 66 0.74 0.67
FIRZ 5.58 5.07 3.15
Mk 2 1.76 2.51 0.93

2.7.2 WURLRLZE ¥R MR BT i
Bl 49.77% , KWL (9.25% 67 ), 1-1% 75 -3 -1
(8.59% F- 75 ) , 2- 0 I BE (5.89% 15 &), % & M
(5.44% 7 ) ,2,6- " H LR OB (4.57% 17 ) ;
P2 P 2 o 6 3 RO 210 51% , o1 4 BB R R
R (5.88% A¥ (0K ) , O BE (3.78% R ), T
(3.05% 4645 ) , PP AEIE (2. 52% ) . TRIET-HY
JoT 8 53 BCK 8. 24% | 5T o3 BRI Dl 2-H TR
(1.02% F75) , O (0. 50% it 75 ) 5 Fi 25 7 34 i &
G3ECR 11.86% |, 5t it 43 U e 1Y 2 B T (4. 86 % J5
), 4-H 3 3o M -2-T (2. 74% Fit ) o 223 2K F
YR B 5. 07% |, i 43 B8 1 R — I AR
(1.57% 357 ) ,2- % L5 (0. 4% R 7 ) ,2-2, 3 -6-
FHBL-ME 1% (0. 44% T ) .

2.7.3 BRI A kMRS T B T
B 50.59% , K £ BE (12.83% {6 7F), A W BE
(10.19% R 3 ), J5 R BE (4. 09% £ 7 ) , 3-C 4 B
(4.00% 3E7F ) ,2-LF O WE (2. 71% e ) s BERF
Yt 6 43 B 20.41% , J5t &5 B0 1 O T
(5.97% A7), KR W (5.07% A~ 0% ), I
(4. 46% FFIRAFIR ) IR 2E V- X BT i 73 80N 9. 24%
i o B 1 Ry 2-H R TR (1. 05% A ) ,3-H

FTHR(0.54% FiHF ) , R (0. 40% &t &) 5 T 25
5t 5 3 B 13.39% , 5T 43 R0 1 S 2R TR
(9.09% J5 ) ,4-H 3 3-30 M 2-d (1. 68% Ft ) o
Ze IR R RO 3. 15% , i Ay B i
AR (0.91% & ), 2-18 Wk g (0. 48% R
) ,2-H-6-H FE-Mb i (0. 52% ) .

2.7.4 3 PhASHE AN B AR BT i R AL 3 A
A5 R4 R 8 53 2 206 T IS R IO ST W AT 25 ]
i PR 25 v BT o 3 BSCH v 1 R T AR P R 3 B
A A vp O A S IR R, JURE AL P R R I Y
TSR 1 - P30 -3 -t S B0 ) B A 8 v A R
B A v R B R O R D BB
R S e U N O B | R ) T
4% 3% Fo Ay, A M AL 2 b SR L H Al 2 Fh R
5% Ze A, Xk T 30T A il RS b T A A P
AR EWRA IR Z — B R A KS
PR & i 22 AN K . SPSS 22,0 B xt 3 B T4
ERIRHY TT PR KM WO 0 R EAT 7 2T R B
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P Bk, 2- 000, 2- M B, O B, R L 5-2 0k 2
(SH) WE g i, 2-2, JE O B, 3, 5-9F 0 -2- | = Pt
WL TR AT L, 3 A2 T L
D5 530 T A SNAE &M Ay e 2R 22 51, B R A
XoF B B B R 0 X B A Tk A AT AT —
Fofr ot 255 1) B AT 2 HL T 8 I AN TR) 5 4 0 I A [l ik
FEHAI LA R L AP 3 M TR
AAE KM By AR TR, AF 2 PR 3OS [ O B 1 R )
A T AT AT ELA T 22 S A Ry,
W AT AT R XA A 7] T 25 4 4% 4 R A1 XU ik 23 B A7
HEEEH

2.8 HRGHRPIERERSERON K12 5
A HE R Lo e Ak B W A e R i W3 3, LU
X E SRR s . BN 3 Bl A SR 15 &
PERR L B L EE RN RF IEF I5E .
AR A AR A A R, SR 3 48 0 B dE vT 3
TS 1) A A< LA AE A R A o 3, s 28 R0k 76 5% ek
AT AR, A5 2R W A S R AR R A

- 73 .



23 &5 17
2017 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 17
Sep. ,2017

WRTEZS A R B ok T AR A B 0, X UBCE
AR A A —H
£3 IMEMFUAYRE LY G

Table 3  Odor types of volatile organic compounds ( VOCs) in
Guizhou green tea %
(WS i 54 ik iz % ith 7
WwE 30.93 30. 87 30.95
BE 26.59 24.48 21.92
W 11. 19 9.34 7.90
Pk 4.81 5.09 9.38
it 4.83 5.67 4.35
FOY S 6. 62 6.50 7.09
Hoptb 5 7Y 15. 04 18. 07 18. 42
3 it

3 2o T s [ AR ol A M A 4R SO R AT I T J5
JEAH 25 & (HS-SPME-GC x GC-TOF-MS) {1y J7 i % i)
IR, 12 AR SLMETE R TT R R A B AR O,
At/ e S LN NN [ At 7/ I Tl
P By B RS, SR B A LURE R
TN F o MR RN TN EE LA (b
SR Y 24.3% ) R (BRI 27.1% ) ,
TR BT 6.0%), HA0K (4 S HY
6.7% ), B &R BRI Y S.0% ) E. StMLk
AR AR B 5 A A Sk A A BT BRI
B, LLEHE 1 i AR AR XU B B M 2 2%

3 bR B S P R T 2 A A A s A 2200
i 28 25 v e i e Y AR TR ORI I R B A A
FRE AT SR AR IR BORL 2R 25 b 1 R Y D7 R R
L-J80 0 -3 -1 B 1) BB 7 Y v o A R A R, 4 i
RIS o BB R L R I (B B A 2 v
A SR AR, L i 0 L 2R 4% F 3% Fe
A, 2 M B2 P R L AR PR 5% i, Xl
LS BT A i 2 b 2 A vl b A R AR
RN Z —

SEMUR ) T2 A 7 ik 2, & U A3 22531 ,3 Fib
AR AR AR A MR A O i 280 R AL 2R 25 W Al
AT AR, 2 R S A DT A R B AR R A R
TEZS A v A B e T o A B I A IR o AAZE R P AR
BN SRR R AR LUR A A8 7 WA i A 1R 5 98 iU
SR A, e 2 AN IURE 2 258 A R A 2 Y, A i AR

S SCH TG I 3 A B9 R AR R B A 2R I Y 2R
RIS 2 LUK S 2R e R AR MW REA 1, i

.74 .

F itk — LR ANE T . T — 40 0 2 i B, i
ICRAT AR A 5 2R 255 5 oAl 44 DL 2 28 — TR 2R AT
ML IR 43 BT, 28 57 Bt M A 2 9 4 6 M A0 AR IE
R .
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