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Figure 1. The Total catechins and their metabolites concentration in different type of
fermented tea. Each value is expressed as mean ± standard deviation (n = 3). Total free-
type catechins (TFC), Total ester-type catechins (TEC), Total catechins (TC), Total
theasinensins (TTS), Total theaflavins (TTF), Gallic acid (GA).
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2
Figure 2. Theasinensins and related catechins concentration in different type of fermented
tea. Each value is expressed as mean ± standard deviation (n = 3).

TSA=EGCG+EGCG TSB=EGCG+EGC TSC=EGC+EGC

3
Figure 3. Theaflavins and related catechins concentration in different type of fermented
tea. Each value is expressed as mean ± standard deviation (n = 3).

TF=EGC+EC TF3G=EC+EGCG TFDG=EGCG+EGCG TF3’G=ECG+ECG
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Figure 4. Comparison of A) DPPH radical scavenging activity, B) ABTS+ scavenging
activity, C) Reducing power, D) Ferrous ion chelating ability in different type of
fermented tea with different concentration treatment. Each value is expressed as mean ±
standard deviation (n = 3).
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5 (PCA)
Figure 5. Principal components analysis of catechins in different type of fermented tea

and their antioxidant activities.
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Abstract 

 
Tea can be classified according to the degree of fermentation into non-fermented 

(green tea), partially fermented (Pouchong tea and oolong tea), and fully fermented (black 
tea), with processing significantly affecting the composition and bioactivity of 
polyphenols. This study used TTES No. 12 to investigate the effects of fermentation 
degree on catechin transformation and antioxidant capacity.  

Results showed that increasing fermentation led to a decrease in total catechin 
content, accompanied by an increase in oxidative polymerization products (e.g., 
theasinensins and theaflavins) and gallic acid. Green and partially fermented teas 
exhibited stronger free radical scavenging activity (DPPH and ABTS⁺ assays) and 
reducing power, whereas black tea showed higher metal ion chelating ability, indicating 
that catechin oxidation and polymerization are key determinants of functional properties. 

Furthermore, Taiwanese brown tea, developed in 2025 through controlled fixation 
and fermentation, retained both catechins and their oxidation products. Its extract 
demonstrated dual effects in inhibiting lipid accumulation and promoting lipid 
metabolism, suggesting its potential as a novel functional tea with both sensory and health 
benefits. These findings highlight the diverse applications of teas with different 
fermentation degrees in functional product development. 
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