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A Comparison of the Volatile Aroma Components in High Grade Korean,
Chinese and Japanese Green Tea™
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< Abstract >

This study compared the volatile aroma components in high grade Korean, Chinese and Japanese green
tea. The aroma components of green tea were analyzed and compared. Aroma compounds were extracted
by a simultaneous distillation and extraction method using Likens and Nickerson’s extraction apparatus. The
concentrated aroma extract was analyzed and identified by GC and GC-MS. All the green tea samples
contained relatively large amounts of terpene alcohols such as linalool, geraniol and nerolidol. The Korean
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green tea (A) manufactured in Cheju island contained remarkably large amounts of geraniol (9.12 %) and
linalool (5.18 %). The Korean green tea (B} manufactured in Hawgae contained remarkably large amounts of
geraniol {5.85 %) and linalool (5.33 %). The Korean green tea (C) manufactured in Bosung contained
remarkably large amounts of linalool (7.79 %) and Z-jasmone {3.08 %). The Chinese green tea {D)
manufactured in Longjing contained remarkably large amounts of geraniol (3.43 %) and linalool (2.86 %).
The Japanese green tea(E) manufactured in Shizuoka contained remarkably large amounts of linalool (3.95

%) and nerolidol (2.76 %).
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<Fig. 1> Gas chromatograms of aroma concentrates from green teas

A :Cheju B:Hawgae C:Bosung D:Longjing E:Shizuoka
LS : internal standard
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<Table 1> Volatile aroma compounds identified in korean, chinese and japanese green tea

. Sample*

Peak No | tg(min) Compounds Y B C D B
1 2488 1-penten-3-ol 149 10.1 18.5 59 53
2 2.608 pentanal 7.6 1.0 10.8 37 49
3 3.212 1H-pyrrole 22 1.1 7.4 1.2 2.6
4 3.336 1-pentanol 172 194 7.1 7.0 30
5 3.402 Z-2-penten-ol 19.1 22.1 16.1 5.6 48
6 3.879 4-methyi-3-penten-2-one 333 119 56.4 139 212
7 4.204 ethyl pyrrole 13.1 1.1 20.8 32 5.7
8 4.625 furfural 28 1.5 8.5 17 38
9 5.197 E-2-hexenal 38.4 317 24.0 25.1 21.1
10 5.639 Z-3-hexenol 18.5 11.8 135 44 9.3
11 6.678 heptanal 24.3 18.0 214 512 19.5
12 7.037 2,5-dimethyl pyrazine 5.7 6.4 33.8 4.1 1.6
13 7.759 1-methyl-2-formyl pyrrole 32 133 7.0 1.3 1.6
14 9.223 benzaldehyde 8.5 56 113 35 4.3
15 9.832 [-pinene 20 3.8 7.0 1.5 23
16 10.219 1-octen-3-ol 5.7 8.1 42 14 6.8
17 10452 6-methyl-5-hepte-2-one 8.7 6.9 8.5 42 2.8
18 10.840 2-pentyl furan 21.1 11.7 26.6 5.6 84
19 12.652 limonene 15.6 26 115 1.5 5.6
20 13.252 benzy! alcohol 59.7 284 42.6 12.9 11.1
21 13.844 phenylacetaldehyde 5.0 1.6 44 44 6.0
22 14.181 1-ethyl-2-formyl pyrrole 359 245 63.9 7.2 209
23 15.085 acetyl pyrrole 259 30 144 3.6 43
24 15.675 Z-linalool 3,6-oxide 38.6 583 557 14.8 22.1
25 16.718 E-linalool 3,6-oxide 498 174 20.8 159 5.1
26 17.656 linalool 288.5 166.3 302.8 100.0 196.1
27 17.868 3,7-dimethyl-1,5,7-octatrien-3-ol 63.7 398 733 30.6 342
28 18.354 2-phenyl ethanol 24.5 417 259 224 1.9
29 22.183 Z-linalool-3,7-oxide 36 17 35 49 1.8
30 22.595 terpinene-4-ol 43.6 355 40.7 19.8 253
31 23.116 F-linalool-3,7-oxide 53 6.7 17.3 8.1 2.8
R 23677 | a-terpineol 412 30.2 64.0 17.1 313
33 24.241 safranal 5.7 85 215 33 5.8
34 25.892 B-cyclocitral 13.6 19.5 8.6 395 9.6
35 26.082 3,7-dimethyl-1,6-octadien-3-ol 18.1 273 49.8 18.3 28.8
36 26.405 4-vinylphenol 18.8 130 242 5.6 119
37 26.755 Z-3-hexenyl-3-methyl butanoate 72 4.1 6.9 6.1 4.5
38 28.581 geraniol 508.2 182.6 829 120.0 55.1
39 30.863 indole 224 11.6 100.8 8.0 87.7
40 37.084 | Z-3-hexenyl hexanoate | 280 | 162 69.2 59.6 295
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<Table 1> continued

PeakNo | tx(min) Compounds Sample”

A B C D E
41 38.159 | Z-jasmone ) 69.0 67.0 1195 5717 40.1
@ 40041 | o-ionone 3 90 36 34 | 64
43 | 41731 | geranylacetone 77 150 17.0 56 44
44 41984 | E-f-famesene 30 2.8 46 56 18
45 42977 O-cadinene 3.2 13.5 2.3 13.4 24
46 43.798 J-ionone 26.2 823 65.6 22.5 52.3
a7 46315 | dihydroactinidiolide 198 50.3 192 184 75
48 48831 | nerolidol 1102 9.5 359.6 400 1369
49 49.132 Z-3-hexenyl benzoate 19.7 99 40.7 7.5 211
50 49.719 Z-3-hexenyl octanoate 54 6.7 17.6 59 78
51 53.867 | methyl jasmonate 40 12.8 160 56 7.1
52 54.927 Z-3-hexenyl salicylate B 2.8 57 6.8 274 3.1

* peak area of each compound / peak area of internal standard(I.S) x 100

A:Cheju B:Hawgae C:Bosung D:Longjing E:Shizuoka
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<Table 2> The proportions of characteristic aroma compounds

in green teas
Aroma Peak area(%)
compounds A B C D E
1. Rose floral 957 719 2.8 | 8.14 | 1.15

2. Other floral 10.77 11631 | 24.83 | 7.82 | 947
3. Sweet, Fruity 122 1.09| 139 047 | 0.31
4. Green, Grassy 152 191 275| 254 | 121

A:Cheju B:Hawgae C:Bosung D:Longjing E: Shizuoka
Note:1. Rose floral compounds: peak No. 28 and 38
2. Other floral compounds: peak No. 21, 24, 25, 26,
29,31, 41, 46, 48 and 51
3. Sweet, Fruity: peak No. 14 and 20
4. Green, Grassy: peak No. 9, 10 and 40
* Peak No. Comrespond to the number in <table 1>
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