
Effects of Varying Processes on Camellia Sinensis on Symbiotic Culture of Bacteria 
and Yeast Growth

Research Question

Procedures Conclusions

Data Analysis

1. Black and green tea were made and 
combined with white sugar and the bottom 
half of a kombucha bottle

2. Growth of both tea’s SCOBY was observed 
every 7 days for 4 weeks

3. Volume of both tea’s liquid (with SCOBY in 
it) was measured every 7 days for 4 weeks

4. After 50 days, the pH of both teas was 
taken 

How do black tea and green tea effect the size of the 
SCOBY, observed by shape, after different stages of 
first fermentation?

How do black tea and green tea effect the acidity of 
the SCOBY, measured by pH, after different stages of 
first fermentation?

How do black tea and green tea effect the volume of 
the SCOBY liquid, measured by Liters, after different 
stages of first fermentation?

• Green tea increased its volume by 78 mL 
during peak fermentation (10 – 25 days), 
compared to black tea only increasing by 
7.4 mL during peak fermentation. 

• Green tea and black tea had the same pH 
of 4-5, at too high of an acidity to safely 
consume. 

• Both SCOBYs failed to form a traditional 
shape, and instead stayed in particles 
clumped on bottom of jar.



Kombucha Varies on the 

Surrounding Environment

- SCOBY is the abbreviation for "symbiotic 

culture of bacteria and yeast”(Villarreal-

Soto, et. al). 

- There are two types of fermentation, one 

to initially feed the SCOBY, and the second 

fermentation process to carbonate the drink 

(Suárez). 

- Fermentation quality depends on the air 

temperature, sun exposure, and 

the composition of the tea (Suárez).

- Fermentation quality is decided by its pH, the amino acids that are 

created, and the lead concentration. If kombucha has 

a dangerously low or high pH or high levels of lead, it will cause 

extreme sickness (Villarreal-Soto, et. al).

Wikipedia



Past Research On Cultivating Kombucha

Researchers from the 
CYTA Journal of Food 

found the most efficient 
way to increase yeasts is 

with fermentation at 
25*C for 10 days. This 

specific kombucha was 
rated the best overall 

quality by people they 
surveyed (Sionek).

Other researchers 
proved that time, 
temperature, and 

sucrose concentration 
change the acid and pH 
of kombucha: which is 

an important fact to 
know when making 

kombucha for 
consumers (Suárez).

CYTA Journal of Food, Sionek.

CYTA Journal of Food, Suárez



Purpose of Project

Inspire a separation from 

consumerism of the 

kombucha industry and 

instead make it at 

home; thus reducing 

waste.

Help introduce the idea 

of bacteria and fungi 

and kombucha’s 

importance to human 

health if it is made 

correctly.



Research Question #1

How do different types of 

tea (tea #1 - black, tea #2 -

green) effect the size of the 

SCOBY, observed by shape, 

after different stages of first 

fermentation?

Tea #1 will have formed a 

full SCOBY shape before tea 

#2, but they will be similar 

in size.

The Spruce Eats Kombucha Recipe 



Research Question #2

How do different types of tea (tea #1 - black, tea #2 - green) effect 

the acidity of the SCOBY, measured by pH, after different stages of 

first fermentation?

Tea #1 will have the 

highest acidity and 

pH, due to its higher 

levels of caffeine, 

with tea #2 

having slightly lower 

levels. Both tea #1 

and #2 will be above 

healthy acidity levels 

to consume.

Fermentaholics



Research Question #3

How do different types of tea 

(tea #1 -black, tea #2 -green) 

effect the volume of the 

SCOBY, measured by Liters, 

after different stages of first 

fermentation?

Both tea volumes will increase 

throughout fermentation, due 

to the carbonation. Tea #1 will 

have greater volumes than tea 

#2.

Wikipedia



Methods

2. The bottom half of an 
unopened/store kombucha  
bottle is added to each jar.

1. 4 cups of black and 
green tea were made and 

combined with ½ of sugar 
in separate jars 

3. SCOBY shape and 
dimensions were observed,  

and the volume of the jars of 
green tea and black tea was 
measured in Liters. Every 7 
days for the next 4 weeks 

this was repeated. 
4. After 50 days, the 

pH of the black and 
green tea was taken 

using pH strips 

5. Kombucha was 
disposed of, and 

researchers continued to 
be curious about 

kombucha and its 
possibilities  



Graph #1

This graph depicts the changes in the volumes of liquid in a kombucha bottle after 
different amounts of fermentation time. In both types of tea, there was an increase in 
volumes during the extreme parts of fermentation (10-25 days), and then there was a drop 
in volumes after 40 days. However, there was a more dramatic increase in volume from the 
Tea #2 than Tea #1, who's range of changed volumes was smaller.

(Depicting data collected to answer research question #3) 



Explanation Graph #1

Ø Green tea (tea #1) had more drastic changes 
of volume than the black tea (tea #2), 
gaining as much as 78 mL of liquid after 14 
days of fermentation. Black tea (tea #2), 
only gained about 7.4 mL of liquid. 

Ø The volume decreased due to evaporation. 
Ø Volume increased due to CO2 and ethanol 

released from the intake of glucose and 
sucrose by bacteria

Day 14

Day 21

Day 40



Graph #2

This graph shows the similarity between the two teas’ acidity. Tea #1 is kombucha made with black tea, 
and tea #2 is kombucha made with green tea. The pH of the teas was tested after 50 days 
of fermenting. During this fermentation process the teas were untouched and only observed. 
The hypothesis was that the tea #1 (black) would have a higher pH, when, the kombuchas had the 
same pH. Their pH was acidic, a level too dangerous to drink.

(Depicting data collected to answer research question #2) 



Explanation Graph #2

Tea #1 (black tea) 
Tea #2 (green tea)

Tea #1 (black tea) and tea 
#2 (green tea) had the same 
acidity levels because 
green tea and black tea 
ferment similarly, creating 
the same amounts of acid. 



Conclusion

Ø The purpose of this project was
to determine the effects that 
varying environments and 
ingredients have on the 
chemical reactions of SCOBY. 

Ø Throughout this process, the 
difficulties of fermentation were 
exposed and how unexpected 
the fungi is. 

Ø During the project, it was found 
that black tea and green tea are 
very similar in the way they 
ferment through the kombucha 
processes, with a similar pH and 
growth observations. However, 
there are still differences in 
buildup that change the volume 
and carbonation of the teas. 



Importance and Next Steps

Importance

q Invites more scientific 
curiosity on the chemistry of 
kombucha

q Creates less of a focus on 
consumerism of grocery 
bought kombuchas

q more scientific research on 
the different fermentation 
stages of kombucha. 

More Research Projects

q testing different juice additives to see the pH results

q monitoring the first and second stage of both green and black teas
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