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Comparative Analysis of Aroma Characteristics of Green Tea Beverages from Different Regions
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Abstract: Headspace solid phase microextraction (HS-SPME) combined with gas chromatography-mass spectrometry (GC-
MS) has been successfully applied to analyze and compare volatile flavor compounds of green tea beverages from different
regions by the combined use of correlation analysis and odor active value (OAV). The results showed that the total aroma
content of low-sugar green tea beverage were much greater than that of free-sugar tea beverage. Although the main aroma
components of green tea beverages from different regions were different, common ingredients, including linalool and
limonene, still existed; the contents of esters, ketones and alkenes in green tea beverage from mainland China were higher
while the contents of alcohols, alkenes and aldehydes in green tea beverage from Japan were higher; and the contents of
esters and alcohols in green tea beverage from Taiwan, China were higher, while the content of alkene was much lower than
that in mainland China and Japan. Ten volatile compounds were highly correlated with aroma attributes, such as (£)-linalool
oxide (0.93**), which was found to be significantly and positively correlated with floral aroma, (£)-3-hexenol (0.90*) and
p-cyclocitral (0.92%%), which were found significantly positively correlated with green flavor, f-ionone (=0.92%%*), which
was found to be significantly negatively correlated with fruity aroma, f-damascenone (0.95%*) was found to be significantly
and positively correlated with sweet aroma, and 1-ethylpyrrole, which was found to be significantly and positively correlated
with roast. There were six major components contributing mostly to the whole aroma, including f-damascenone, f-ionone,
linalool, damascone, decanal and limonene.
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Table1 Profiles of green tea beverages from different regions
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for sensory evaluation of green tea beverage
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Fig.1  Sensory scores of green tea beverage aroma
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The contents of volatile components in green tea beverage
ng/L

Table 3

RERE  TWAR Ak

i SUNE R e T i Y

23
JFi-3-C5 8 (2)-3-hexenol
- S0 75 B (Z)-linalool oxide
RS (E)-linalool oxide
FiHEE linalool

MS, RIL 858" 0.11° 024" 007 034 008
MS. RIL 1070™ 031" 070° 0.11° 039" ND
MS, RIL 1088"" 001° 051° 015 049 ND
MS. RIL 110" 129° 370" 1.89° 749" 048

i 7B hotrienol MS, RIL 1103 004" 0.03° 002 017 0.11°
.1 phenylethyl alcohol MS. RIL 118" 021 0.14° 003 &  ND
o-H B o-terpineol MS, RIL 1192 004" 016 009 012" 003
& 15 nerol MS. RIL 123" 0.10° & 002 006 001°
F I geraniol MS, RIL 1276" 009" 039" 004 006"  0.02
PETERE nerolidol MS. RIL 1563 0.12° 040" 037 482 005
a-Z AT a-cedrol MS 1616 002 023 001° 013 008
BE 234 660" 280° 1407 086"

2
I benzaldehyde MS. RIL 964" 035 193 030° 125" 024
SR octanal MS, RIL 104" 020" 075 o 014 0.0%
% . benzeneacetaldehyde MS, RIL 104" 001 & o 004 004
F-f#% nonanal MS. RIL 1106™7 0.02° 135 003° 012" 007
FAAERE safranal MS. RIL 1202 0.02 0.06° 003 009° 004
5% decanal MS. RIL 1207 0.02° 043 002" 010" 006
BIRFFERE pcyclocitral MS, RIL 1223 0.05° 004 006" 031° 012
BE 077 456 044 205 0.60°

2

KRR 1 methyl salicylate MS. RIL 1194 242" 638 0.10° 050° 008
LA benzyl acetate MS, RIL 1162"" 0220 078" 107 221° ND
CRI-3-CHi B caproicacidhexneylester  MS. RIL 1381 0.01° 062 062 163 ND
BE 265 778 179 434" 008"

B
o34 o-pinene
FFEEH limonene

MS, RIL 939" 0.05° 001" 002 005 005"
MS. RIL 1030™ 200 574 027° 078 054

-1 A5 9-terpinene MS. RIL 1066 061" 201° 001° ND  ND

a-Z 1M o-cedrene MS. RIL 141" 005" 008 004" 0.14° 009"

O-FERAJG 0-cadinene MS. RIL 1521 007 060° ND & ND
BE 2780 8444 034 09T 068
i

-V HE-5-Fé%-2- 6-methyl-5-heptene-2-one MS. RIL 986" 0.01° 058 003 015" 006
BRI p-damascenone MS, RIL 1378"™ 001 003 001° 00° ND

K5 damascene MS. RIL 1386 039" 135 001 009 ND

- %5 ] a-ionone MS, RIL 1422 006" 0.11° 003" 013 0.04°
BT (E)-geranylacetone ~~ MS. RIL 1449™ 001" 015 002" 015  0.04°

S4B p-ionone MS, RIL 1482 070" 176 025 092" 0.8’
BE 118 398 035 145" 022
HERE
% naphthalene MS. RIL 1187" 001" 0.5 001" 005" 002°
2-FiZ 2-methylnaphthalene MS, RIL 1298 008" 052 ¢ ND ND
BE 009 067 001" 005 002
FIMEE

1-Z 350t 1-ethylpyrrole MS, RIL 820" ND 001 006" 023 013
0-L 35T I Deiyl3 Sdimetylpyrzine MS. RIL 1083™ 0.01° 003" 004 005" 0.13"
15[ indole MS. RIL 1295 002" & 004 006 004

BE 003 004 014 034 030"
2

FERIRR palmitic acid MS 1951w 003" 002" 009 001
BE 9.84° 32.10° 589" 2394 27T

W fRETEEL (retention index, RI) ; fREAFEH%E (retention index
appraisal, RIL) ; ND.RKIH; o AR EAF0.015 F£FEHE T
i, #idDuncan® WAL, FATHERAE/NG FRRRZER T
(P<0.05) .
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Fig.2  Typical TIC chromatogram of the volatile compounds in

a green tea beverage sample
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Table4 Correlation analysis between the main volatile components of
green tea beverage and sensory aroma scores
iR IR W& HE REH AE BEE
1 1-Z g —0.71  0.75 0.82% —0.93%% (.87
2 Jif-3-CiiE —0.65  0.90% 025 —076 041
12 REMRISREEE 0.93%  —033  —0.09 039  —0.19
13 75 KR g 0.81% 0.14 0.13 0.04 0.24
17 LRI H TG 0.88* —0.07 —0.12 030 —0.03
21 AL AETE —0.76  0.90% 0.61  —0.93% 0.72
23 B-FFERE —0.72  092% 045  —0.88%  0.58
28 B- K I 0.75 —0.75 —0.75 0.95% —0.79
30 K i 005 —078 —074 079 —0.89*
34 B-4Z i 023  —0.69 —0.92%% 0.89% —0.90%

o« EZEREE (P<005) ;5w ZRHREE (P<0.01) .

X SR FAORE 38 AN R B o B S = L)
5 H R BT 4T Pearson’ s VEAH S5 0 0T, 45 BRI
FH10 MERHASHESVP LR . WRIPTR,
A SRERE (0.93*%) | HAERE (0.81%) FlLIRAKHIS
(0.88%) S{eAF 203 EMAHK: -3-CMEE (0.90%) |
FALAEIE (0.90%) FIA-FRFFEEIE (0.92%%) LiEHEE
FIEASE; 1-ZHENEE (0.82%) 5HRE SR EM%,
B-EBH (—0.92%%) H5HAFLEEAMIG; - KD
(0.95%#) FB-LPE (0.89%) Hif7 & & & IEMxE,
M1-ZFEMEmE (—0.93%%) | WL IERE (—0.93%%) Al
B-AIrEmRE (—0.88%) S5HEFRREAMK; 1-4
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Table 5 Threshold and OAYV of predominant odorants in
green tea beverages from different regions
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WER  RECHE LM AR LR
RO 0004 283 845 167 667 000 SR, B, BE
FEBE 02" 180 950 120 420 041 ETELE. . A
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KOM 15" 029 08 001 005 000 B FE
K 00% 061 341 023 093 059 it B
s 0™ 006 059 002 009 005 frik,
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SEOAVIZIL LI 7y, R BE ) Bip [F) R3S HES AR 2 A7 0
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