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Changes in some Compounds by Heat Treatment of Green Tea.
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ABSTRACT

Changes of principal components of crude green tea were determined after 30 min. of heat treatment at
100, 115, 140, 160T.

Four kinds of free sugars(sucrose, fructose, glucose, raffinose) and an unidentified sugar compound were
separated in green tea by using High Performance LiQuid Chromatography (HPL.C). 26:34 peaks were
isolated as aroma compounds of green tea by means of Gas Liquid Chromatography(G.L.C). The typical aroma
component of green tea such as linalool, furfural, benzyl aleohol and 13 other substances were identified.

Contents of most compounds were decreased by heat treatment. Especially contents of {ree amino acids, free
sugars, vitamin C and tannins were decreased remarkably, while those of total nitrogen and soluble nitrogen
were hardly changed.

The effect of heat treatment on organoleptic quality of tea extracts were examined by sensory evaluation of
which result indicated the most favorable tea was produced at 115T.

The percentages of loss in contents of total sugars, reducing sugars, vitamin C, free amino acids and tannins
at 115 were 17%, 16%, 36%, 12% and 15% respectively, while those were 38%, 53%, 55%, 74% and 23% at
160C.
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Changes in the contents of some chemical compounds in green teas after heat treatment

Crude green tea

Heated green tea for 30 min

100°C 115°C 140°C 160°C
Moisture 10.3 4.7 2.5 1.4 0.5
Water extract 50.5 47.4 46.0 45.1 445
(7 9) (11) (12)

Vitamin C 0.33 0.27 0.21 0.15 0.15
(18) (36) (55) (55)
Tannins 13.3 12.2 11.3 11.1 10.3
(8) (15) (17) (23)
Caffeine 2.8 2.7 2.5 2.6 2.6
4) (1) 7 7N

* Numbers in parentheses indicate percentages of loss.
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Table 2. Changes in the contents of nitrogen and free amino acids in green tea after heat

treatment (mg/g dry weight).

Heated green tea for 30 min.
Crude green tea

100°C 115°¢C 140°C 160°C
Total nitrogen 56.8 55.1 52.1 54.0 52.0

3) (8) (5) (8)
Water soluble 22.6 21.7 23.0 22.6 21.7
nitrogen (4) 0) 4)
Water soluble non- 19.5 18.9 16.7 14.8 13.2
protein nitrogen 3) (14) 24) (32)
Free amino acids 41.3 38.7 36.2 29.0 10.9

(6) (12) (30 (74)

* Numbers in parentheses indicates percentages of loss.

Table 3. Changes in the contents of sugars in green teas after heat treatment (mg/g dry weight)

Heated green tea for 30 min.
Crude green tea

100°C 115°C 140°C 160°C
Total sugars 49.0 445 40.5 36.5 30.5
9 a7 (26) (38)
Reducing sugars 26.8 24.4 22.6 19.8 12.6
9) (16) (26) (53)
Sucrose 13.9 124 3.8 1.0 -0.3
(an (73) (93) (98)
Fructose 3.7 2.8 3.4 2.3 0.7
(24) (8) (38) (81)
Glucose 4.8 3.4 5.4 2.7 1.3
29 (44) (73)
Raffinose 8.9 8.4 5.2 2.7 2.0
(6) (42) (70) 7

* Numbers in parentheses indicates percentages of loss.
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Fig. 1. Standard gas chromatogram of aroma
compounds.
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Table 4. Retention time of Identified Peak.
I;?zl.( Identified Compound T%g::r(l&?:)
1 Methyl ethyl ketone 2.7
2 Isobutyl alcohol 6.0
3 n-Butyl alcohol 7.6
4 Isoamyl acetate 10.3
5 Isoamyl alcohol 11.5
6 n-Hexy! alcohol 18.5
7 cis-3-Hexen-1-ol 20.0
8 trans-2-hexenol 21.3
9 trans-2-hexenal 24.5
10 Furfural 29.5
11 (*)-Linalool 41.4
12 Benzy! alcohol 46.9
13 Methyl Salicylate 48.0
14 a-lonone 51.3
15 Geraniol 54.0
16 Nerolidol 56.2
Chromatograph : Shimadzu GC 6AM
Detector : Frame lonization Detector.
(Temperature 200°C)
Columm : 4mmx2m glass column 10%

PEG 20M on Shimilite B.

Column temperature : 80°C—200°C

(Progression rate 2°C/min)
Injection temperature : 200°C
Carrier gas : Nitrogen

(flow rate 60ml/min)
Chart speed 1 2.5mm/min
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9okwl peak No. 12, 13, 14, 157} 225 gl o= (Fig. 5),
160Cell 4 = peak No. 9, 10, 119] intensityz} ZA| £}

RaL 140Col| A 9} ulaksba] & peak No. 12, 13, 14, 15
7F 2= gl 140TCeke =il peak No. 160] H-2]=gf
tH{Fig. 6). Peak No.12, 13-8- Yamanishi(26)l] &]s§ 4
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Fig. 2. Gas chromatogram of aroma compounds
in crude green tea.
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Fig. 3. Gas chromatogram of aroma compounds
in heated green tea at 100°C.
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Fig. 4. Gas chromatogram of aroma compounds
in heated green tea at 115°C.
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Fig. 5. Gas chromatogram of aroma compounds
in heated green tea at 140°C.
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Fig. 6. Gas chromatogram of aroma compounds
in heated green tea at 160°C.
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Table 5. The result of evaluation of heated green

tea by organoleptic test.

Heating Condition "Il':alzt:ofc (igiﬁlro(;f Total
Crude green tea 25 39 64
100°C for 30 min 61 63 124
115°C for 30 min 72 70 142
140°C for 30 min 43 30 73
160°C for 30 min 24 23 47
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