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Abstract: Through detecting the differences in the contents of 10 main antioxidant substances, including caffeine and

epigallocatechin gallate, using high-performance liquid chromatography (HPLC), and evaluating their antioxidant capacities

comprehensively based on DPPH radical scavenging rate, hydroxyl radical scavenging rate, and total antioxidant capacity, this

study explored the relationship between the chemical composition and antioxidant capacity of the green teas from different origins

in Guangxi. The results showed that that the green teas had a content of caffeine between 17.08 and 37.16 mg/g, content of

theobromine around 5 mg/g, low content of theophylline between 0 and 0.47 mg/g, content of epigallocatechin gallate between

10 and 20 mg/g, high content of epigallocatechin gallate around 50 mg/g, varying content of epicatechin gallate in the range of

2.14~21.2 mg/g, content of epicatechin around 5 mg/g, contents of gallic acid and epigallocatechin gallate not higher than 5 mg/g,

and content of epigallocatechin gallate essentially below 2 mg/g. Combining the results of similarity evaluation and clustering

analysis, the green teas from the high- and mid-latitude regions of Guangxi were highly similar, and could be distinctly distinguished

from those of the low-latitude regions. The DPPH radical scavenging rates of all teas were above 60%; the hydroxyl radical

scavenging rates ranged from 1.68% to 85.38%; the total antioxidant capacities were between 1.644 and 3.608 mmol/g. Overall, the

green teas from Guangxi possess good antioxidant activities on average, and there was a positive correlation between the content

of polyphenols and antioxidant activity. This study provides a data foundation for the quality evaluation and differential analysis

of Guangxi green teas.
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Table 1 Information of 12 kinds of green tea samples
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Fig.1 Distribution diagram of 12 green tea samples
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Table 2 Investigation of the linear relationships of the standard compounds

F5 AR AR, MK FH (R?) KM5E E (ug/mL) AR /(ug/ml)  ZEFR/(ug/mL)
1 GA y=24.53x+20.396 0.999 9 43.75~700 0.2625 0.8750
2 GC $=26.015x+14.982 0.999 9 31.25~500 0.187 5 0.6250
3 TB =0.9061x-4.894 8 0.999 9 43.75~700 0.656 3 2.1875
4 TY 1=17.762x+37.502 0.999 8 43.75~700 0.262 5 0.8750
5 EGC y=1.582 8x-7.300 8 1 31.25~500 0.468 8 15625
6 CAF 1=23.98x+250.44 0.999 6 156.25~2 500 0.234 4 0.7812
7 EC 3=6.682 3x+11.617 0.999 8 31.25~500 0.468 8 15625
8 EGCG y=12.438x+97.851 0.999 8 156.25~2 500 0.234 4 0.7812
9 GCG y=13.578x+4.991 5 0.999 9 31.25~500 0.468 8 15625
10 ECG y=17.482x+21.387 0.999 7 31.25~500 0.468 8 1.562 5
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Fig.2 HPLC Fingerprints and reference chromatogram (R) of 12 green tea samples

E:4 A4 GA, 54HGC, 6 4TB, 74 TY, 84 EGC, 10 %4 CAF, 12 4 EC, 13 4 EGCG, 14 4 GCG, 15 # ECG.
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Table 3 Results of similarity evaluation of 12 green tea samples

Y7 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1 1 0.995 0.968 0.800 0914 0.986 0.579 0.941 0.939 0.982 0.972 0.987
S2 0.995 1 0.969 0.760 0.923 0.987 0.593 0.939 0.942 0.983 0.977 0.984
S3 0.968 0.969 1 0.695 0.982 0.917 0.578 0.981 0.981 0.956 0.907 0.910
S4 0.800 0.760 0.695 1 0.628 0.600 0.113 0.647 0.613 0.732 0.720 0.594
S5 0914 0.923 0.982 0.628 1 0.961 0.840 0.996 0.980 0.951 0.969 0.974
S6 0.986 0.987 0.917 0.600 0.961 1 0.846 0.967 0.966 0.971 0.986 0.995
S7 0.579 0.593 0.578 0.113 0.840 0.846 1 0.809 0.819 0.702 0.741 0.828
S8 0.941 0.939 0.981 0.647 0.996 0.967 0.809 1 0.998 0.972 0.961 0.972
S9 0.939 0.942 0.981 0.613 0.980 0.966 0.819 0.998 1 0.970 0.963 0.974
S10 0.982 0.983 0.956 0.732 0.951 0.971 0.702 0.972 0.970 1 0.985 0.982
S11 0.972 0.977 0.907 0.720 0.969 0.986 0.741 0.961 0.963 0.985 1 0.982
S12 0.987 0.984 0.910 0.594 0.974 0.995 0.828 0.972 0.974 0.982 0.982 1

a b °r
b )
g g

S2 S3 S4 S5 S6 S7 S8 S9 S10 S11S12
BETR

S1
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Fig.4 The contents of various substances in 12 green tea samples

185




MR EmEHE Modern Food Science and Technology 2025, Vol.41, No.12
a sor b sor
_ 40 _4o0r
L0 L0
=1] =1]
E 30 E 30t
i} i}
4o 20 b 20
B B
T 10 T 1ot
0 GA GC TB TY EGC CAF EC EGCG GCG ECG GA GC TB TY EGC CAF EC EGCG GCG ECG
ZHZEZ (S1) PEILER (S2)
C 30r d 30
) )
) L ) L
£ 20 g 20
i i
& du
EO10F EO10F
R R
0
0 GA GC TB TY EGC CAF EC EGCG GCG ECG GA GC TB TY EGC CAF EC EGCG GCG ECG
4R (S3) RILEEZE (S4)
€ 50r f 100 -
_4of _ sof
® e
E 30t E 6ot
i i
s 201 s 40F
HE §
] 10 ] 20
0 GA GC TB TY EGC CAF EC EGCG GCG ECG GA GC TB TY EGC CAF EC EGCG GCG ECG
BRI (S5) HEpR BV (S6)
g h S0
c; e
)
g 5
e i
<1 &1
= =
& |
0 GA GC TB TY EGC CAF EC EGCG GCG ECG GA GC TB TY EGC CAF EC EGCG GCG ECG
FEAS (S7) SXGZRA (S8)
i J
b )
5 g
i i}
4 4
= B
e R

186

GA GC TB TY EGC CAF EC EGCG GCG ECG
AR (S9)

GA GC TB TY EGC CAF EC EGCG GCG ECG
W5 (S10)




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.12

k sor
& 60r
o
£
m@ 40+
&
HE
K 20f
0

GA GC TB TY EGC CAF EC EGCG GCG ECG

—YLER (S11)

Wi &/ (mg/g)

1 100
80 -
60 -
40t

20

GA GC TB TY EGC CAF EC EGCG GCG ECG
—YLEEZK (S12)

512 MEZEHERD 10 HRINEE
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Fig.6 Hierarchical clustering tree of 12 green tea samples
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Table 4 Correlation analysis of main antioxidant substances

and antioxidant activity in 12 green teas

24k DPPH gk % advik ERALK
R AR #e A
GA 0.513 0.472 0.628*
GC 0.600% 0.735%* 0.468
TB 0.620% 0.564 0.294
TY 0.200 -0.239 0.331
EGC 0.478 0.243 0.284
CAF 0.531 0.465 0.645%
EC 0.273 -0.101 0.219
EGCG 0.718%* 0.855%* 0.730%*
GCG 0.036 -0.151 0.049
ECG 0.587* 0.366 0.569
DPPH A &y & F % 1 0.676* 0.799%*
7 B d AR 0.676* 1 0.667*
BILRAAE 0.799** 0.667* 1

Er o RTAEBREE (P<005), ** A 7405 HMEF
(P<0.01).
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