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ABSTRACT

In this research, the volatile constituents, phenolic acid and caffeine were
determined in fresh leaves, steamed leaves, fermented leaves, steamed water and
fermented water of Assam tea (Camellia sinensis var. assamica). The total phenolic

content and antioxidant activity were also evaluated.

The volatile oil of fresh, steamed and fermented leaves of Assam tea analyzed by
gas chromatography-mass spectrometry (GC-MS) technique. The result revealed 130
volatile constituents. The major of class compounds were alcohol (30 compounds),
ketone (18 compounds), and ester (18 compounds). The major volatile components were
methyl palmitoleate, phytol, (Z)-linalool oxide (pyranoid), linalool, phenylethyl alcohol,

methyl linolenate, methyl linoleate, S-ionone and hexahydrofarnesyl acetone.

The chromatographic condition were column type, mobile phase composition and
detection wavelength. Eight phenolic compounds and caffeine were separated within 90
min, using Wakosil-II 5C18 HG column in gradient elution system of 1% ethyl acetate in
methanol and 0.1% phosphoric acid solution as the mobile phase with a flow rate of 0.45
mL/min and detection wavelength at 270 nm. The detection limits of gallic acid,
gallocatechin, caffeine, epigallocatechin, catechin, epicatechin, epigallocatechin gallate,
gallocatechin gallate and epicatechin gallate were 0.10, 2.45, 0.05, 0.75, 0.35, 0.55, 0.48,
0.75 and 0.23 ppm, respectively.



The method is successfully applied for determination of phenolic compounds in
Assam tea. Gallic acid, gallocatechin, caffeine, epigallocatechin, catechin, epicatechin,
epigallocatechin gallate, gallocatechin gallate and epicatechin gallate contents were found
in the range of 0.123-0.368, 0.14-50.305, 0.079-0.625, 0.018-0.343, 0.209-0.494, 0.204-
1.400, 0.034-16.976, 0.040-4.814 and 0.070-15.357 mg/g DW, respectively. For steamed
and fermented water (15, 30, 45, 60, 90, 120 and 150 days), the concentrations of gallic
acid, gallocatechin, caffeine, epigallocatechin, catechin, epicatechin, epigallocatechin
gallate, gallocatechin gallate and epicatechin gallate were found in the range of 0.434-
3.559, 0.228-0.396, 0.076-0.267, 0.027-0.081, 0.383-3.679, 0.388-3.424, 0.104-0.861,
0.059-0.240 and 0.008-0.210 mg/g DW, respectively.

Additionally, the amount of total phenolic of volatile oils, leaves extracts and water
samples was determined using Folin-Ciocalteu method. The 30 fermented water showed
the highest phenolic content with the value of 644.04 + 0.01 mgGAE/g DW, followed by
120 and 60 days fermented water with the value of 622 + 54 and 594.50 £0.003 mgGAE/g
DW, respectively. Furthermore, the antioxidant activities were evaluated using DPPH
and FRAP assays. The steamed leaves extract showed the highest antioxidant activity in
DPPH assay with ICso value of 12.78 £ 0.01 ppm, followed by 15 days fermented leaves
extract and 150 days fermented water with ICso value of 13.18 = 0.01 and 14.61 = 0.01,
respectively. Besides, the 30 days fermented water showed the highest antioxidant

activity in FRAP assay at value of 480.47 + 0.00 mgGAE/g DW.

The correlation coefficient between total phenolic contents and antioxidant
activities of various solvent extracts, leaves extracts and water samples showed a
significant in both DPPH (r? = 0.716, 0.782, 0.704 and 0.576) and FARP (r* = 0.854,
0.667, 0.977, and 0.668) assays. Moreover, the correlation between DPPH and FRAP
assay also showed a significant correlation with r* = 0.646, 0.677, 0.735 and 0.982.



