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Determination of Keeping Quality of Tea using 
Silica Desiccant 

N. Manigandan, N. Dilipkumar, B. Radhakrishnan 

Abstract: A study was carried out to find out the effect of silica 
gel on keeping quality of tea. CTC-SRD grade teas each at 250 g 
were packed in low density poly ethylene pouches with a small 
pouch containing silica gel (10 g). Another set of samples were 
packed in low density poly ethylene packing material without 
silica gel. From sealed pouches, every month one pouch was 
taken and analysed for their moisture and quality parameters 
such as theaflavin, thearubigin, high polymerised substance, total 
liquor colour and biochemical parameters such as total 
polyphenol, total catechin, water extract and amino acid. Studies 
conducted after fourteen month indicated that the moisture 
content increased in teas packed in LDPE alone and it was less in 
teas packed in LDPE with silica gel. The level of theaflavin 
content decreased by 24.01% in teas packed LDPE alone and 
17.92 % in LDPE with silica gel respectively.  Bio chemical 
parameters decreased in teas packed in LDPE when compared to 
LDPE with silica gel. The study reveals that silica gel is useful in 
maintaining the keeping quality of tea.  
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I. INTRODUCTION 

Tea is the most ancient and widely consumed beverage in 
world wide. Tea is manufactured from the young leaves of 
Camellia sinensis. Tea leaves can be processed differently to 
give white tea (unoxidized) green tea (unoxidized), oolong 
tea (partially oxidized) and black tea (fully oxidized). Black 
teas can be further divided into two categories viz orthodox 
and CTC (Crush Tear and Curl). The quality of tea is 
determined by the presence or absence of chemical 
compounds, which impart to colour, briskness, brightness, 
strength, flavor and infusion. Majority of chemical 
compounds imparting quality are produced during the 
processing of the tea leaves. For the quality in black tea, 
theaflavin (TF) and thearubigin (TR) are the compounds 
formed from Catechin are responsible during fermentation. 
The most important and quality components of tea leaves 
are the polyphenols compounds.   
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 They are mainly responsible for the unique character of 
processed teas (Roberts, 1962).During maceration process, 
Polyphenols present in tea leaves are oxidized by the 
enzyme polyphenol oxidase and theaflavin and thearubigins 
are formed (Robertson,1992). Flavanols are oxidized by 
polyphenol oxidase during tea processing and they change 
the colour of tea leaves.  The individual polyphenols have 
been easily noted and measured. 
Polyphenol oxidase generates hydrogen peroxide during 
oxidation of catechins and lesser availability of hydrogen 
peroxide under lower PH leads to increase in theaflavin 
content in tea (Subramanian et al., 1999).  Creamy 
formation in tea depends on the chemical composition.  
Most of the research to date has been dealing with the 
biochemical aspect of finished tea. However, there are more 
factors affecting the biochemical parameters during storage 
conditions and it leads to affect the shelf life of the tea. This 
study proved the keeping quality of CTC teas in normal low 
density polyethylene pouches compared with normal low 
density polyethylene pouches containing silica gel pouches 
and the quality and biochemical constituents of teas in silica 
gel. 

II. MATERIALS AND METHODS 

            Super Red Dust (SRD) grade under CTC black tea 
category was collected from one of the factories situated at 
an elevation of 1600 m from mean sea level. The teas were 
procured during south west monsoon season where the 
moisture content is more and the moisture absorption by tea 
is also more during that period. The bulk tea was further 
packed in fourteen packets each with two different packing 
materials such as low density polyethylene pouches and low 
density polyethylene pouches with silica gel pack (10 g). 
Each packet contains 250 g tea. The packed samples were 
stored in a carton boxes. From the sealed pouches, every 
month one pouch was taken and analysed for the quality and 
biochemical parameters such as theaflavin, thearubigin, high 
polymerised substance, total liquor colour, total polyphenol, 
total catechin, water extract and amino acid.  

A. Theaflavin, Thearubigin, Highly polymerised 
substance and Total liquor colour 

Theaflavin, thearubigin, highly polymerised 
substance and total liquor colour analysis were carried out 
by the method developed by Thanaraj, S.N.S., & Seshadri, 
R., (1990). 
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B. Total polyphenol and total catechins 

Total polyphenols in tea were estimated using Folin phenol 
Ciocalteu reagent in the presence of sodium carbonate. The 
absorbance of blue colour developed was measured at 
765nm (ISO 14501- 2005). Gallic acid was used as standard. 
Total catechin was estimated using acidified vanillin reagent 
and the absorbance was measured at 500 nm. (+) Catechin 
was used as standard (ISO 14502-2005). Total polyphenols 
and catechins were expressed as % on dry matter basis. 

C. Amino acid 

1ml of the methanolic extract was diluted and 
mixed with Ninhydrin reagent and boiled in water bath. The 
absorbance of purple colour developed was measured at 570 
nm. Leucine was used as standard. Amino acid was 
expressed as % on dry matter basis. 

D. Water extract 

 Water extract or total soluble solids was analysed 
in tea by the method developed by IS 13862: 1999 and the 
amount of water extract was calculated and expressed as % 
on dry matter basis. 

III. RESULTS AND DISCUSSION 

Fourteen month of the study results indicated that the 
moisture content increased by 55.95 % in teas packed in low 
density polyethylene packets (LDPE) alone and it increased 
by 43.22% in teas packed in LDPE with silica gel from the 
moisture content of initial month. This study also revealed 
that the moisture absorption was less by 11 % in teas packed 
in LDPE with silica gel pack when compared to the teas 

packed in Low density polyethylene packets alone. The 
level of theaflavin content decreased by 24.01% in teas 
packed in LDPE alone and 17.92 % in LDPE with silica gel 
respectively. The theaflavins (TF) and thearubigins (TR), 
are main characteristic quality attributes for black tea which 
are highly responsible for the briskness, brightness, strength 
and colour of the infusion (Biswas and Sarkar 1973; Yang 
and Liu 2013). It indicated that the teas packed in LDPE 
with silica gel retain the briskness, brightness and strength 
of the tea than the teas packed in LDPE alone. The total 
polyphenol and total catechin content decreased in teas 
packed in LDPE when compared to LDPE with silica gel by 
19.96%, 15.51% and 19.26%, 14.23% respectively. The 
amino acid content is decreased by 21.23% and 19.57% 
respectively. The total soluble solids were also decreased by 
9.80 % in teas packed in LDPE alone while it was decreased 
by 7.99 % in LDPE with silica gel respectively. A high 
content of total soluble solids in tea brew is also an 
indication of good quality tea (Wood et al.1964). The study 
reveals that silica gel playing a major role in keeping quality 
of tea. We observed the reduction in quality and 
biochemical parameters are less in teas packed in LDPE 
with silica gel when compared to the teas packed in LDPE 
alone. The results also shows that overall quality of teas 
packed in low density polyethylene with silica gel is better 
than the teas packed in low density polyethylene alone. The 
results are presented in table-I. 

 

 
Table- I Keeping quality of teas packed in LDPE vs LDPE with silica gel 

 
TF- Theaflavin; TR- Thearubigin; HPS- High polymerised 
substances; TLC- Total liquor colour; TP- Total polyphenol; 
TC- Total catechin; AA- Amino acid; WE- Water extract. 
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