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The Variation Characteristics of Phenolics Compound Content and
Related Enzyme Activities during Development of
Xanthoceras sorbifolia Bunge Shoots
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(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: This paper is to study the regulation of accumulation of phenolics compound and the dynamic
change law of related enzyme activities in different parts of shoots during development of Xanthoceras sorb-
i folia Bunge. We analyzed the content of polyphenols, flavonoids, tannins and the activities of related en-
zymes (phenylalanine ammonialyase polyphenol oxidase) in shoot tips, stems and leaves during the shoots’

growth and development of X. sorbifolia by using shoots. The results showed that: (1) the contents of
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polyphenols, flavonoids and tannins presented a rising tendency with seasons in development of X. sorbi-
folia shoots; the contents of polyphenols, flavonoids and tannin were showing the following tendency: leaf
>stem tip>stem. (2) The PAL activity of the development of X. sorbifolia new shoots is: young stem
segments and corresponding leaves™ the semi-lignified stem segments and corresponding leaves™ the lig-
nified stems and corresponding leaves. The PPO activity of leaves was significantly higher than that of
stem segments, and the PPO activity of stem apex was the lowest. Leaves of X. sorbifolia had a strong
antioxidant capacity; the highest scavenging rate of DPPH « was 98.13%. (3) Before and after April 29",
there was a significant difference in the rising trend of polyphenols, flavonoids and tannins contents; PAL
activity of all organs was the lowest and PPO activity was the highest; the DPPH + scavenging rate of
stem segments with different degrees of lignification was reduced to the lowest; therefore, April 29™ was
an important transitional growth stage of the shoot growth period. (4) Correlation analysis of X. sorbi fo-
lia new shoots revealed that there was a significant positive correlation between the contents of polyphe-
nols, flavonoids and tannins; there was also a significant positive correlation between the contents of poly-
phenols, flavonoids, tannins and the scavenging capacities of DPPH « ; there was also a positive correla-
tion between the contents of polyphenols, flavonoids, tannins and PPO activity; however, there was not a
positive correlation between the contents of polyphenols, flavonoids, tannins and PAL activity. The study
suggests that the content of phenolics compound is the main factor affecting the vegetative propagation of
X. sorbifolia; the lower the content of phenolics compound is, the higher the survival rate of cuttings,
grafting and tissue culture. The content of phenolics compound such as polyphenols, flavonoids, and tan-
nins is the lowest at the early stage of shoot growth, but the content of phenolics compound such as poly-
phenols, flavonoids and tannins increase significantly with the growth of new shoots. The vegetative prop-
agation of X. sorbifolia is most suitable in the initial stage of shoots growth which the best time is from
April to mid-May.
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Table 1 The sample types and sampling situation of X. sorbi folia new shoots

R ) FE SR AERT ] (A / H) Sample collection time (Month/Day)

Sample type 4/15 1/22 14/29 5/7 5/14 5/21 6/21 7/23 8/20 9/19
2242 Shoot tip + + n

2% Tender stems + + + +

kA 2% Semi-wood stems + + + +

AZE Wood stems + + + + + + + +
It Tender leaves + + + 4

2 Kt Semi-wood leaves + + + +

A Wood leaves + + + + + + + +

R RRIZ T W R REECEI A RE S . ZER B ZERAE R AT 1.5 om DD S M IS B AR ZE R R FAL 25 B R 25 K
JBT 25 B 5 W S 40y 2 B ke IO 1 I 5 24 R I Sy 2 A B 25 B B (9 I R 5 AR I S A B A 25 Bk B % i

Note: The meaning of “+” in Table 1 is the sample that can be obtained in this period. Shoot tips stand for shoot tip growth point down
less than 1.5 cm; Tender stems mean young stem segments; Semi-wood stems mean semi-lignified stem segments; Woodstems mean lignified
stems; Tender leaves mean young stem segments corresponding to the leaves; Semi-wood leaves mean semi-lignified stem segments correspond-

ing to leaves; Wood leaves mean the lignified stem segments corresponding to the leaves
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Fig. 1 The variation characteristics of polyphenol content

in different parts of new shoots during the growing stages
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Fig. 2 The variation characteristics of flavonoid content

in different parts of new shoots during the growing stages
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Table 2 Pearson correlation among polyphenols, flavonoids, tannins, PAL,PPO and DPPH in new shoots

5 #1 Index %1y Polyphenols 25 %] Flavonoids P15 Tannins PPO PAL
2K #i il Flavonoids 0.687 " * 1
B Tannins 0.667"* 0.877"* 1
PPO 0.206" 0.651" " 0.467"* 1
PAL 0.138 0.108 0.112 —0.116 1
DPPH - 0.589" * 0.381" " 0.408" * —0.005 0.399"*

T eox x = 3R RAE 0. 01 K CGUID A1 0. 05 7S ORI | 55 38 A1 56

Note: * % and * indicate significantly correlated at 0. 01 level (both sides) and 0. 05 level (bilateral) , respectively
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