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Preparation of an Alcoholic Beverage 
from Tea Leaves 
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ABSTRACT 

J. Inst. Brew. 114(2), 111–113, 2008 

The preparation of a fermented tea beverage from a Sri Lankan 
Broken Orange Pekoe (BOP) tea type is reported. The tea bever-
age was produced using 1–2.5% (w/v) Broken Orange Pekoe 
and was brewed using boiling sucrose sweetened (5–25°Brix) 
water (100°C for 3 min), followed by fermentation at 25°C, 
utilizing an 8.5% (v/v) inoculum of Saccharomyces cerevisiae 
G. A maximum ethanol of 14.91% (v/v) was obtained from an 
initial 25°Brix substrate with a 2.67°Brix drop per day. The tea 
beverage with an initial 15°Brix and 1.5% (w/v) tea yielded the 
best sensory score and was stable over a test period of 6 weeks 
at 15°C. 

Key words: beverage, black tea, fermentation, Saccharomyces 
cerevisiae, sensory analysis, shelf life. 

INTRODUCTION 
Tea, mostly black tea, is the second most consumed 

drink in the world after water and well ahead of coffee, 
beer, wine and carbonated soft drinks8. Black tea is a good 
fermentation medium because the infusion contains pro-
teins, amino acids, volatile compounds, lipids, enzymes 
and polyphenols11. Microbial fermentation of black tea 
leads to value addition in terms of taste, flavour and health 
components. Fermented tea decoctions such as “Kombu-
cha” have been prepared by cofermentation with yeast 
and acetic acid bacteria and are known to have health 
benefits7,12. Black tea fermented with yeast accumulates 
the vitamins A, C and B complex, making it a nutritious 
and a therapeutic agent5, besides increasing shelf life10. 

In spite of these benefits, reported works on the devel-
opment of fermented tea beverages are few. Therefore, in 
the present study, efforts were made to develop alcoholic 
fermentations of black tea by Saccharomyces cerevisiae 
along with sensory evaluations of the resulting beverage. 

MATERIALS AND METHODS 
A Broken Orange Pekoe (BOP) tea type procured by 

one of the authors from Sri Lanka was used in the study. 
The inoculum was an isolate of the yeast Saccharomyces 
cerevisiae G, obtained from a local distillery. 

Preparation of tea extract 

The tea extract was prepared by brewing different tea 
concentrations from 1.0–2.5% (w/v) for 3 min in sucrose 
sweetened water (5–25°Brix) to near boiling (80–100°C). 
This product was sieve filtered and dispensed into loosely 
plugged sterile glass bottles (500 mL capacity with a 400 
mL working volume). The extracts were cooled to 25°C 
before inoculation. 

Fermentation 

The fermentation of the tea infusion was conducted at 
five sucrose levels of 25, 20, 15, 10 and 5°Brix and four 
tea concentrations of 1, 1.5, 2 and 2.5% (w/v). The tea 
infusions (in triplicate) were inoculated with a 24 h cul-
ture of S. cerevisiae G at an already standardized inocu-
lum concentration of 8.5% (v/v) and incubated at 25±2°C 
(BOD incubator, Yorco, India). Fermentation was moni-
tored by periodically taking triplicate samples for the esti-
mation of residual sugar. The °Brix was determined using 
an Erma Hand Refractometer, and total sugar6 and etha-
nol4 were determined. This was repeated until there was 
no further fall in Brix. The fermentation efficiency (F.E.) 
was calculated as: 

100
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Table I. Effect of temperature of extraction on fermentation of tea 
infusion. 

°Brix at  
Fermentation period (days) 100°C 80°C 

0  10.0  10.0 
1  6.5  6.5 
2  4.25  4.5 
3  3.0  - 
4  2.5*  2.5* 
5  2.5  2.5 
Final (12 days)  2.5  2.5 
°Brix drop/day for first 4 days  1.88  1.88 
Further °Brix drop/day up to 12 days  0  0 
Alcohol % (v/v)  5.74  5.72 
Fermentation efficiency (%)   

Based on total sugars  90.59  90.27 
Based on sugars utilized  94.4  95.48 

Sensory score (out of 20)  11.5  11.5 
Residual total sugars (%)  0.40  0.54 
Final pH  2.91  3.21 

*First record of lowest °Brix. 
Fermentation parameters: Tea concentration 1.5% (w/v), Initial pH 4.5; 
Initial Brix of 10°; Temperature 25°C; Inoculum 8.5% (v/v). 
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Sensory analysis 

After completion of fermentation, the tea beverages 
produced were decanted by siphoning, filled into glass 
bottles of 200 mL capacity and presented for sensory 
analysis using a 20 point scale1 to a panel (semi-/untrained) 
of 10 tasters. The sensory scores were calculated and a 
mean was taken for each taster for every beverage. 

Maturation studies 

The tea beverage bottles were stored at 15°C and their 
chemical qualities (°Brix, alcohol % (v/v), volatile acidity 
(w/v), residual sugar %, and pH) were assessed over a 
period of 6 weeks. 

RESULTS AND DISCUSSION 
Preparation of tea infusion 

The fermentation experiments on the two tea infusions 
prepared by brewing tea leaves at 10°Brix and 1.5% (w/v) 

tea at 80 and 100°C revealed no significant difference 
with respect to the drop in °Brix, alcohol produced or sen-
sory score (Table I). However, the tea infusion extracted at 
100°C recorded lower post fermentative residual total 
sugars (0.4%) and a lower pH (2.91) when compared to 
the tea extracted at 80°C and thus was selected for further 
experimentation. Hot water is known to extract amino 
acids, vitamins etc. from tea leaves and these nutrients are 
used for yeast fermentation15. Therefore, greater extrac-
tion at 100° could have resulted in better fermentation and 
the resultant lower residual sugars. Aroyeun et al.3 have 
also reported on experiments with hot water for preparing 
tea infusions for tea wine production. 

Fermentation 

The results revealed 14.91% (v/v) ethanol with 1.5% 
(w/v) tea and 25°Brix sugar recording a maximum drop of 
2.67°Brix per day-1 (Table II). The fermentation efficien-
cies were highest with a 1.5% (w/v) infusion at all sugar 
levels tested. Panchal and Stewart13 have suggested in-
creased osmotic pressure as reason for decreased fermen-
tation efficiency. Higher tea concentrations in the present 
study, in general, led to a decrease in the Brix drop rate, 
although changes in fermentation efficiency were margin-
al. This could be due to the inhibitory action of tea poly-
phenols on the yeast. This has been reported for plant 
polyphenols against yeast9 and for chestnut shell extract 
polyphenols against bacteria16. 

Furthermore, at 10, 15 and 20°Brix with a 1.5% (w/v) 
tea infusion, the fermentation efficiencies were above 
90% and alcohol obtained ranged from 5.72 to 12.05% 
(v/v) suggesting that the tea beverage could be suitable for 
different segments of society, as per their preference for 
different levels of alcohol content. The beverages pre-
pared with these three sugar levels were subjected to sen-
sory analysis. 

Table II. Effect of tea concentration and initial °Brix on fermentation of tea infusion. 

°Brix 

25°Brix 20°Brix 15°Brix 10°Brix 5°Brix 

 
 
 
 
 
Tea conc. 
(g/100 mL) 

 
Alc.% 
(F.E.) 

Final pH 

Brix 
drop/day 
(Residual 

sugar) 

 
Alc.% 
(F.E.) 

Final pH 

Brix 
drop/day 
(Residual 

sugar) 

 
Alc.% 
(F.E.) 

Final pH 

Brix 
drop/day 
(Residual 

sugar) 

 
Alc.% 
(F.E.) 

Final pH 

Brix 
drop/day 
(Residual 

sugar) 

 
Alc.% 
(F.E.) 

Final pH 

Brix 
drop/day 
(Residual 

sugar) 
1.0  14.01  1.63  9.81  1.25  8.73  1.38  4.69  1.5  2.04  0.83 
  (88.47)  (1.05)  (77.38)  (0.93)  (91.89)  (1.0)  (74.15)  (1.33)  (64.68)  (1.65) 
  3.39   3.09    2.98    3.11    3.75   
           
1.5  14.91  2.67  12.05  1.5  9.01  1.57  5.72  1.88  2.45  1.25 
  (94.14)  (0.91)  (95.11)  (0.81)  (94.82)  (0.53)  (90.27)  (0.5)  (77.38)  (0.8) 
  3.18    3.23    3.14    3.04   3.65   
           
2.0  14.12  2.34  11.31  2.14  8.77  2.2  4.82  1.88  2.28  1.25 
  (89.18)  (0.95)  (89.31)  (0.83)  (92.31)  (0.62)  (76.09)  (0.7)  (72.22)  (0.95) 
  3.19    3.21    3.17    3.0    3.98   
           
2.5  14.21  1.68  11.84  1.34  8.81  1.38  5.11  1.5  2.24  0.83 
  (89.76)  (0.84)  (93.5)  (0.85)  (92.73)  (0.51)  (80.86)  (1.34)  (70.93)  (1.34) 
  3.39    3.3   3.22   3.12   3.88  
CD5% for  

% alcohol 
 0.16    0.15   0.17   0.16   NS  

Initial pH 4.5; Temperature 25°C; Inoculum 8.5% (v/v). 
NS: Non significant. 
Fermentation efficiency (F.E.) (%) on the basis of total sugars. 

Table III. Effect of °Brix on sensory score of the tea beverage. 

Accrued score points* 
 
Character 

Maximum 
score point 10°Brix 15°Brix 20°Brix 

Appearance 2 0.3 1.0 1.0 
Colour 2 1.3 1.3 1.4 
Aroma and bouquet 4 2.4 2.3 2.0 
Vinegary 2 1.4 1.4 1.6 
Total acidity 2 1.4 1.3 0.8 
Sweetness 1 0.3 0.3 0.4 
Body 1 0.8 1.0 0.8 
Flavour 2 1.6 1.6 1.3 
Bitterness 2 1.3 1.6 1.6 
General quality 2 0.8 1.8 1.0 

Total 20 11.6 13.0 11.9 

* Mean of 8 tasters as 2 tasters only expressed vague opinions. 
Tasting parameters: 20 point sensory analysis scale, tea beverage bottles
stored at room temperature, 50 mL glass tumblers used for tasting. 
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Sensory analysis 
Accrued data indicated that 15°Brix was the best in 

terms of a total sensory score. It is worth mentioning that 
this elevation of score points (13/20) emanated from the 
general quality character (1.8/2) and it was much ahead of 
the 0.8/2 and 1.0/2 in the 10°Brix and 20°Brix, respec-
tively (Table III). Additionally, the taste of the tea bever-
age compared well with that of grape wines being pro-
duced in this laboratory and found as much favour with 
the tasters. Aroyeum et al.3 also reported good acceptabil-
ity of the sensory parameters of their tea wine preparation. 
The tea beverage exhibited a low bitterness, in contrast to 
what is typical of tea. This could be due to a reduction of 
the polyphenol levels by the yeast during fermentation14. 

Maturation studies 
A reduction in °Brix and total residual sugars was ob-

served (Table IV) which was expected, due to the meta-
bolic activity of the small number of yeast cells that es-
cape in the final product during siphoning. The consistent 
alcohol levels however indicate that the residual yeast 
cells (10–100 cells/mL) did not contribute to significant 
alcohol production at the low storage temperature. Also, 
there were insignificant changes in pH and volatile acidity 
of the beverage, suggesting low or no contamination by 
acid producing microorganisms or at least little activity at 
the storage temperature of 15°C. 

This study reports on the preparation of a series of 
alcoholic beverages from the fermentation of sucrose 
based (10–20°Brix) 1.5% (w/v) tea infusions with a rea-
sonably good sensory score. These beverages may be used 
as an alternate tea drink as well as a tea wine, however 
scale up studies before commercialization must still be 
undertaken. 
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Table IV. Effect of aging on the chemical quality of the tea beverage. 

Duration of storage (weeks)*  
Chemical characteristics 0 2 4 6 

°Brix  5.0  5.0  4.5  4.5 
Alcohol % (v/v)  7.33  7.35  7.38  7.0 
Volatile acidity % (w/v)  0.003  0.002  0.003  0.003 
Residual sugar (%)  0.53  0.50  0.45  0.40 
pH  3.14  3.14  3.14  3.15 

* Storage was in glass bottles at 15°C. 
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