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Kombucha is a non-alcoholic beverage made of sugared tea that is transformed by a symbiotic consortium of yeasts and
bacteria. Polyphenols are expected to be responsible of several health benefits attributed to kombucha consumption, among
other metabolites. Evidence point at an enhancement of tea polyphenol bioactivity during kombucha elaboration. This study
investigated the impact of tea infusion time and of kombucha “fermentation”, on the tea polyphenols and the color. Most of
the present experiments have been carried out during a 3rd year Bachelor training by Shane Fennell from Carlow Institute of
Technology (Ireland).
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Polyphenols in kombucha: impact of infusion time on 

extraction  and investigation of their behavior during “fermentation”

Analytic methods:

• Total phenolics
compounds (Folin-

Ciocalteu Assay)

• Proanthocyanidin
content (C18 solid

phase extraction + 
butanolysis)

• Colorimetry (CIELAB)

Results

Impact of infusion time ? Impact of “fermentation” ? 

What causes color loss during “fermentation” ?

Kombucha fermentation impacts the profile of black and green tea polyphenols more than infusion time between 30 minutes and 1 hour.

Results suggest a significant release of phenolic compounds during “fermentation” possibly caused by the hydrolysis of molecular bounds 
(such as gallate ester bounds). Kombucha “fermentation” may improve the bioavailability and bioactivity of tea polyphenols.

d c b a

0

20

40

60

80

100

30 min infusion 1 h infusion 30 min infusion 1 h infusion

Black tea Green tea

Fo
lin

-C
io

ca
lt

e
u

A
ss

ay
To

ta
l p

h
e

n
o

lic
s

(m
g

/L
 

ga
lli

c
ac

id
e

q
.)

0

2

4

6

8

30 min infusion 1 h infusion 30 min infusion 1 h infusion

Black tea Green tea

B
u

ta
n

o
ly

si
s

P
ro

an
th

o
cy

an
id

in
s

(µ
g

/L
 e

q
. L

e
u

co
ya

n
id

o
l)

No significant difference

1 hour infusion increases extraction of total phenolics (+35%).
No effect on tannins.
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Statistical test : ANOVA (n = 3)
Common letters express no significant difference
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Statistical test : ANOVA (n = 3)
Common letters express no significant difference

“Fermentation” increases total phenolics (+160%) and
increases proanthocyanidin content for black tea (+40%). 

Colorimetry

CIELAB 
color space

“Fermentation” induces a loss of color intensity.

Artificial acidification 
to endpoint pH = 3.4

Experiment 1 : with HCl

Experiment 2: with high 
acidity kombucha culture

Start pH: Black tea (pH = 6.7)                End pH: Kombucha (pH = 3.4)

Decrease of pH alone is responsible for the loss of color.

Error bars: 
Confidence interval

(5% error, n= 3)
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