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Relationship between Senescence and Ultraweak Photon
Emission under Controlling of Reactive Oxygen
and Energy in Strawberry Fruit

LIU Huan, LIANG Shuang, YAN Yutong, BAI Yang, GUO Jinli”

(College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract;: The study was to discuss the relationship between Ultraweak photon emission (UPE) and senes-
cence of strawberry fruit to supply theoretical basis for understanding the relationship between plant senes-
cence and UPE. The study layout the experiment by soaking respectively postharvest ‘Hongyan’ straw-
berry fruit with hydrogen peroxide (H,0,) and tea polyphenol(TP), uncoupler 2,4-dinitrophenol (DNP)
and adenosine triphosphate(ATP) ,then analyze contrastively the variation of fruit ageing process and UPE
under promoting reactive oxygen and eliminating reactive oxygen conditions, inhibiting energy formation
and increasing energy conditions in postharvest strawberry fruit. Therefore the study aim to understand
the relationship between UPE and senescence in strawberry fruit. The result showed that: (1) during fruit

ageing process, fruit firmness of CK, H, O, and TP treatments, DNP and ATP treatments decrease contin-
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uously weight loss rate and decay rate of above treatments increase continuously. Meanwhile UPE intensi-
ty of five treatments decrease. Based on above results, in fruit ageing process, UPE intensity decline along
with the ageing of postharvest fruit. (2) In whole fruit ageing process, the fruit firmness of H,O, and
DNP treatments are all lower than those of CK and weight loss rate and decay rate are all higher than those
of CK, meanwhile UPE intensity of H,O, and DNP treatments are all lower than those of CK. (3) The
fruit firmness of TP and ATP treatments are all higher than those of CK and weight loss rate and decay
rate are all lower than those of CK, meanwhile UPE intensity of TP and ATP treatments are all higher
than those of CK. Above results indicated that regulating reactive oxygen level and energy level can effect
on ageing process and UPE intensity of fruit. Promoting reactive oxygen accumulation lead to speed up the
ageing extent and to intensify the decline of UPE intensity of fruit, and eliminating reactive oxygen lead to
delay the ageing extent and to relieve the decline of UPE intensity in fruit; inhibiting ATP formation lead
to speed up the ageing extent and to intensify the decline of UPE intensity of fruit, and increasing ATP
lead to delay the ageing extent and TP relieve the decline of UPE intensity in fruit. Above results indicated
that UPE intensity decline along with the fruit ageing process, UPE intensity reflect the ageing course of
strawberry fruit.

Key words: strawberry fruit; reactive oxygen regulating; energy regulating; senescence; ultraweak photon
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Fig. 1

The variation of fruit firmness, weight loss rate,decay rate and UPE intensity under regulation of

reactive oxygen in ageing strawberry fruit
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Table 1 The correlation analysis between UPE and fruit senescence under the regulation of reactive oxygen
pis:il HEIER UPE [u] )5 )5 ## LB %4
Treatment Senescence UPE regression equatioin Correlation coefficient
2 # R Weight loss rate(X;) Y= 80.77X;—101.52 0.792"
Xt CK fif & Fruit firmness(X;) Y=21.65X,—26.29 0.762"
Ji % % Decay rate(X3) Y=71.63X5—61.29 0.689**
i & Fruit firmness(X;) Y=21.807X,—37.81 0.830*
HEMAE H 0, J& £2 3R Decay rate(Xs) Y=—70.71X,+65.49 0.821"
I # R Weight loss rate(X3) Y=—101. 74X —68. 24 0.810* %
B B Fruit firmness(X;) Y=24.55X,—9.35 0. 696
KL B TP KT Weight loss rate(Xy) Y=—288.95X,+102. 93 0. 655
JBE 2% 2 Decay rate(Xs) Y=—84,91X;+96.12 0. 489

WY O UPE 5B X, ~ X R g2 H5FR, » Fam P<0.05 Z2RPEM K, » x Fx P<0.01 # B EMAM X

Note: Y mean UPE intensity; X; — X3 stand for corresponding senescence level, * indicates significant correlation at 0. 05 level, and * *

indicates extremely significant correlation at 0. 01 level; The same as Table 2
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Fig. 2 The variation of fruit firmness, weight loss rate,decay rate and UPE intensity under

regulation of energy in ageing strawberry fruit
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Table 2 The correlation analysis between UPE and fruit senescence under the regulation of energy

b3 HERR UPE [a] 5 J7 72 LEPSE %7
Treatment Senescence UPE regression equation Correlation coefficient
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