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Abstract: By detecting the differences in the contents of 10 main antioxidant active substances, including caffeine and epigallocatechin
gallate, through high-performance liquid chromatography (HPLC), and evaluating their antioxidant capacity comprehensively by 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 different origin green teas in Guangxi. The results showed that that the content of caffeine in tea was
between 17.08 and 37.16 mg/g; the content of theobromine was around 5 mg/g; the content of theophylline was low (between 0 and 0.47 mg/g);
the content of epigallocatechin gallate was between 10 and 20 mg/g; the content of epigallocatechin gallate was high, around 50 mg/g; the

content of epicatechin gallate was variable, ranging from 2.14 to 21.2 mg/g; the content of epicatechin was around 5 mg/g; the content of gallic
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acid and epigallocatechin gallate was low (<5 mg/g); the content of epigallocatechin gallate was basically below 2 mg/g. Combining the results
of similarity evaluation and clustering analysis, green tea from the high and middle latitudes regions of Guangxi was highly similar, that could be
clearly distinguished from the low latitudes regions. The DPPH radical scavenging rate of all teas was above 60%; the hydroxyl radical
scavenging rate ranged from 1.68% to 85.38%; the total antioxidant capacity was between 1.644 and 3.608 mmol/g. Overall, these results show
that green tea from Guangxi has good antioxidant activity on average, and the content of polyphenols is positively correlated with its antioxidant
activity. This study provides data for the quality evaluation and differential analysis of Guangxi green tea.
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Table 1 Information of 12 kinds of green tea samples

e ARLAR JeAt FE JREFA PATAT A

S1 FHMEF Attt TR M —25 GB/T 14456.1-2017
S2 EENIEIPN Attt T ERA —4 GB/T 14456.2-2018
S3 FHLgR Rpfetet I~ EA —%5 GB/T 14456.2-2018
S4 RLgs Rpfetet I M — 4 GB/T 14456.1-2017
S5 FHEER Attt T ERA —4 GB/T 14456.1-2017
S6 HREE Fastet T Bk —5% GB/T 14456.1-2017
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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 ks AR AR £ AR (R  AMWTEE/(ug/ml) #dR/(ug/ml) ZFFR/(ug/mL)
1 GA  1=24.53x+20.396 0.999 9 43.75~700 0.2625 0.8750
2 GC  y=26.015x+14.982 0.999 9 31.25~500 0.1875 0.6250
3 TB  »=0.9061x-4.894 8 0.999 9 43.75~700 0.656 3 2.1875
4 TY  y=17.762x+37.502 0.999 8 43.75~700 0.2625 0.8750
5 EGC  y=1.5828x-7.3008 1 31.25~500 0.468 8 1.562 5
6 CAF  1=23.98x+250.44 0.999 6 156.25~2 500 0.2344 0.7812
7 EC  )=6.6823x+11.617 0.999 8 31.25~500 0.468 8 15625
8  EGCG y=12438x+97.851 0.999 8 156.25~2 500 0.2344 0.7812
9 GCG  y=13.578x+4.9915 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 15625
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Fig.2 HPLC Fingerprints and reference chromatogram(R) of 12 green tea samples
Z: 4.GA; 5.GC; 6.TB; 7.TY; 8.EGC; 10.CAF; 12.EC; 13.EGCG; 14.GCG; 15.ECG.
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Fig.3 HPLC chromatograms of mixed standards and green tea samples

7Z: 1.GA; 2.GC; 3.TB; 4.TY; 5.EGC; 6.CAF; 7.EC; 8.EGCG; 9.GCG; 10.ECG.
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Table 3 Results of similarity evaluation of 12 green tea samples
%5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

S1 1 0995 0968 0.800 0914 098 0579 0941 0939 0982 0972 0.987
S2 0.995 1 0969 0.760 0.923 0987 0593 0939 0942 0983 0977 0.984
S3 0.968  0.969 1 0.695 0982 0917 0578 0981 0981 0956 0907 0910
S4 0800 0.760  0.695 1 0.628 0.600 0.113 0.647 0.613 0.732  0.720  0.594
S5 0914 0923 0982 0.628 1 0961 0.840 0.996 0980 0951 0969 0.974
S6 0986 0987 0917 0.600 0.961 1 0.846 0.967 0966 0971 0986  0.995
S7 0579 0.593 0.578 0.113 0.840 0.846 1 0.809 0.819 0.702 0.741 0.828
S8 0941 0939 0981 0.647 099 0967 0.809 1 0998 0972 0961 0.972
S9 0939 0942 0981 0.613 0980 0966 0.819 0.998 1 0970 0.963 0974
S10 0982 0983 0956 0.732 0951 0971 0.702 0.972 0.970 1 0985  0.982
S11 0972 0977 0907 0.720 0969 098 0.741 0961 0963  0.985 1 0.982
S12 0987 0984 0910 0594 0974 0995 0.828 0.972 0974 0982 0982 1

213 IR FREFTHIEESELF

5 6 30
4 o~ 225
33 i B2
Z E3 E1s
s 12 1z 10
1 4l 4 5
0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12 0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12 0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12
W TR BETFILRE CINEE
1.0 50 50
0.8 240 ~40
20.6 30 230
0.4 20 2
L ] i
4102 4110 4110
0.0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12 07 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12 0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12
25T RREATILHR Wi
15 100 15
8o o0 o0
EDIO % 60 Eulo
1 5 o 40 & S
i} - |
< 4o 20 41
0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12 0- S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12 0 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12
RILHE REATILRERRE TR BT ILRRR T TFRRE
30
225
}020
Eis
g 10
4 5
0

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10S11S12

RIAER TR
4 12 MEFRFRTENRNDE

Fig.4 The contents of various substances in 12 green tea samples
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Fig.5 The contents of 10 components in 12 green tea samples
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Fig.6 Hierarchical clustering tree of 12 green tea samples
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Fig.7 DPPH radical scavenging of 12 green tea samples from Guangxi

Z: B REDNBFEabede’ R TERANARHEEZF (P<0.05), RRXBFEABCDERTHLENTFREEZR
(P<0.01) .
232 #gwiFRiene
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(BB RIS INT 25%; PEILEAR (S2). milggss (S3). RILGEE (S4). BB (S5). AER (ST) MiiEk
REE, BT 10%.
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Fig.8 Hydroxyl radical scavenging ability of 12 green tea samples from Guangxi

E: B RRNEFEabcdefgh’ & T SRARA RH £ F (P<0.05) , REKXEFE“AB,C,D,EF,GH AT b4l 8 A M
R2FER (P<001).
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Fig.9 Total antioxidant capacity of 12 green tea samples from Guangxi
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4. GA 5P LEE JTIAHIC RECR 0.628, B EFHCME; GC 5 DPPH H HHZEAIE H HH LSRR B E M O,
FHIGRH5 549 0.60. 0.734; TB 5 DPPH H HHASEFREE I A BEEFHCHE; CAF 58PTEIRE 1A BB,
R FRHECN 0.645; EGCG 5 3 Pyt im YEFabn A I 25 FUAE DG, AH2C £5%035>0.718; ECG 5 DPPH H Hi%:
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Table 4 Correlation analysis of main antioxidant substances and antioxidant activity in 12 green teas

AR DPPH § gk ifh # 8 e R BAEah

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 0273 -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 f w AL TR % 1 0.676* 0.799**

# B TR 0.676* 1 0.667*

BALEALRE S 0.799%* 0.667* 1
E: PRTAAREEE (P<0.05), R THXHMMEE (P<0.01).
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