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Relationship between Polyphenol Content and Enzymes Activities

and Antioxidant Capacity in Juglans sigillata Dode Leaves
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(Guizhou Engineering Research Center for Fruit Crops, Guizhou University, Guiyang 550025, China)

Abstract: The relations among phenolics content, activities of enzymes related to phenolics metabolization
and antioxidant activity in leaves of Juglans sigillata Dode. cv. ‘Qianhe 7’ were explored at different de-
velopment periods. The results showed: (1) the phenolic acids and flavonoids were the most content com-
pounds of phenolics, and four kinds of enzymes, namely DAPHS, PAL, C4H and 4CL play the important
roles in the phenolics biosynthesis. While POD and PPO related decomposition were higher at leaf mature
period, and the PPO is responsible for polyphenol oxidation. (2) With the development of leaves, the total
polyphenol extract of the leaves showed a decreasing trend on the ABTS and DPPH f{ree radical, while the
reduction capacity of PFRAP and PFRAP increased continuously, reaching a peak in early August, and
then remained at a high level. (3) With the development of leaves, phenolic acids were positively correla-
ted to activities of PAL, C4H, the content of phenolic acids and flavonoids were strongly correlated to ac-
tivities of DAPHS. Furthermore, the total contents of phenolic acids and flavonoids were negatively corre-

lated to PPO. (4) The phenolic acids content was significant or extremely significant correlated to four
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kinds of antioxidant activity, the correlations between PAL, C4H, CHI and antioxidant activity were
stronger than those of others EAB. The activities of PAL, C4H and CHI were positively correlated to 1C;,
values of DPPH and ABTS", and negatively correlated to values of FRAP and PFRAP. While the activi-
ties of PPO and POD were negatively correlated to 1C;, values of DPPH and ABTS", and positively corre-

lated to values of FRAP and PFRAP.

Key words: walnut leaf; polyphenol; enzymes related to polyphenol metabolization; antioxidant activity;

correlation
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Fig. 1 Changes of phenolic compound contents during

leaf development in ‘Qianhe-7"’
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Table 1 Correlation coefficient between phenolic contents and metabolization enzyme activities of ‘Qianhe-7’ leaves

Ty 25 1) 5 A 1) #H ¢ il Phenolics metabolization enzyme activity

E4UEES
Polyphenol type DAHPS CS M PAL C4H 4CL CHS CHI PPO POD
B3 Phenolic acids 0.59 0.39 0.08  0.70*  0.72° 0.03 0.51 0.62  —0.76*  —0.22
HHIZ Flavonoids 0.63 0. 68 0.38 0.5 0.55  —0.48  0.48 0.45  —0.73*  —0.46
Zfii 2% Naphthoquinones —0.59 —0. 44 —0.43 —0.11 —0.18 —0.02 —0.1 —0.22 0.31 0.21

Heox A% 3 ER 0. 05(P<C 0.05) F10.01(P << 0.0 K M BEM.n = 9; FF
Note: * and * * indicate significant correlation at 0. 05 (P<C 0. 05) and 0. 01 (P <Z 0.01) level, respectively, n = 9; The same as below
T2 ‘BRISHMELENEBRYRIERELHEEENEXRY

Table 2 Correlation coefficient between antioxidant activity and phenolic contents and related enzyme activities of ‘Qianhe-7’ leaves

B4 ML AE /1 Antioxidant activity

22 Wy 25 ) J5 FAE 5% fifg
Polyphenol and enzyme DPPH(IC5)) ABTS(ICs0 FRAP PFRAP
M3 iR 2& Phenolic acids 0.74" 0.76" —0.80" " —0.79"
¥ 2 Flavonoids 0.57 0. 66 —0.58 —0. 65
Z5MR 2% Naphthoquinones —0. 26 —0.11 0.03 0.11
DAHPS 0.48 0.31 —0.38 —0.47
CS 0.41 0.12 —0.22 —0.34
M 0.06 —0.08 0.09 0.01
PAL 0.83%" 0. 69 —0.83" " —0. 87" "
CAH 0.80" * 0.62 —0.73 —0.77"
4CL 0.06 —0.1 0.11 0.15
CHS 0.70" 0.53 —0. 64 —0.70*
CHI 0.84% " 0. 67 —0.71 —0.77"
PPO —0.53 —0.56 0.6 0.62
POD —0.01 —0.6 0.37 0.33
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