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Studies on the Effect of Low Winter Temperatures and Harvest Times on
the Volatile Aroma Compounds in Green Teas

Kyung-Heon Ryu, Hye-Jin Lee, and Seung-Kook Park*

Department of Food Science and Biotechnology, Kyung Hee University

Abstract Green tea leaves grown in Jeju island were harvested at different times in 2010 and 2011. Green teas harvested
in 2010 experienced higher effective accumulative temperature than green teas harvested in 2011. The free and bound
volatile compounds in green tea were analyzed using headspace-solid phase microextraction gas chromatography (GC) and
GC-mass spectrometry. All green teas contained the 6 major volatile compounds a-methylbutanal, pentanal, (E)-2-hexen-
1-ol, B-linalool, geraniol and a-farnesene. After enzyme treatment, (Z)-3-hexen-1-ol, benzaldehyde, (Z)-3-hexenyl acetate,
[B-linalool and geraniol were increased in all green teas. (Z)-3-hexen-1-ol increased significantly in green tea harvested in
2010, and benzaldehyde increased widely in green tea harvested in 2011. However, the total volatile compounds in green
teas harvested in 2011 were remarkably decreased in comparison to harvested in 2010. It was confirmed that free and
bound volatile compounds in green tea are affected by low winter temperatures.
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Fig. 1. GC-chromatograms of volatile compounds identified in green teas harvested in 2010. A: Green tea harvested in May, 2010; B:
Green tea harvested in May, 2010 with enzyme treatment; C: Green tea harvested in July, 2010; D: Green tea harvested in July, 2010 with

enzyme treatment
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Fig. 2. GC-chromatograms of volatile compounds identified in green teas harvested in 2011. A: Green tea harvested in May, 2011; B:
Green tea harvested in May, 2011 with enzyme treatment; C: Green tea harvested in July, 2011; D: Green tea harvested in July, 2011 with

enzyme treatment
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Table 2. Concentration of the volatile compounds in green tea by enzyme treatment

Concentration (1g/g tea leaves)

I;\?gk RIV Compounds May” July”
’ Greentea- Greentea- Greentea- Greentea- Greentea- Greentea- Greentea- Green tea-
2010-F" 2010-B” 2011-F® 2011-B” 2010-F 2010-B 2011-F 2011-B
7 860 (Z)-3-hexen-1-ol 0.20£0.01% 3.76+0.28* - 2.38+0.15° - 2.94+0.06* - 1.77+0.02°
10 967 Benzaldehyde 0.09+0.01°  0.40+0.01° - 0.48+0.01*  0.09+0.00° 1.18+0.01° - 0.93+0.04°
16 1101 pB-Linalool 0.42+0.11*  0.47+0.07* 0.13+£0.01° 0.14+0.03° 0.15£0.01* 0.13£0.01* 0.06+0.01° 0.09+0.02°
20 1260 Geraniol 0.49+0.05°  2.95+0.35* 0.42+0.06° 1.70+0.09° - 1.28+0.06* - 0.88+0.03°

DRI: Retention indices (RI) were calculated using n-paraffin hydrocarbons (C4-C,,) as external references.

IMean+SD (n=3)

PHarvest period (Month)

DFree compounds of green tea harvested in 2010
»Bound compounds of green tea harvested in 2010
9Free compounds of green tea harvested in 2011
"Bound compounds of green tea harvested in 2011
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Fig. 3. Changes of total volatile compounds represented as GC
peak area in green tea and green tea treated with enzyme during
growing season. A: Green tea and green tea treated with enzyme
harvested in 2010; B: Green tea and green tea treated with enzyme
harvested in 2011
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