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Relationship between Mitochondrial Respiratory Metabolism

and Ultraweak Luminescence in Strawberry Fruit

SUN Cong, BAI Yang, LI Lianguo, GUO Jinli"

(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010010, China)

Abstract: In this experiment, the‘Hongyan’strawberry fruit (Fragaria ananassa Duch. ) was used as test
material, and salicylhydroxamic acid (SHAM) was used to inhibit the mitochondrial alternative pathway to
make the cytochrome pathway run alone. The mitochondrial extract was treated with electron transfer and
oxidative phosphorylation coupling accelerators [adenosine diphosphate (ADP) and succinic acid disodium
salt (C,H,;Na,O,)] and inhibitors [ 2, 4-dinitrophenol (DNP) and sodium vanadate solution (NaVO,)].
Under the condition of promoting and inhibiting respiratory metabolism, the changes of mitochondrial re-
spiratory metabolism and ultra weak luminescence (UWL) and the relationship between them were com-
pared and analyzed in strawberry fruit. The results showed that: (1) the mitochondria of strawberry fruit
were treated with accelerator, the key enzymes activity of respiratory metabolism including succinate dehy-
drogenase (SDH), cytochrome oxidase (COX), ATP synthase (H"-ATPase), respiration rate and adeno-

sine triphosphate (ATP) content increased with the increase of concentration, and the intensity of UWL
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increased with the increase of concentration. The respiratory metabolic index and UWL intensity at each

concentration were higher than those of the control. After treatment with inhibitor, the changes of respira-

tory metabolism indexes and UWL intensity were opposite to those of accelerator, and all of them were

lower than those of the control. (2) The correlation analysis showed that all indexes of respiratory metab-

olism were positively correlated with UWL. The above results showed that the mitochondrial UWL intensi-

ty of strawberry fruit changed with the change of respiratory metabolism; the accelerator promoted the re-

spiratory metabolism and led to the increase of UWL intensity; on the contrary, the inhibitor inhibited re-

spiratory metabolism and led to the decrease of UWL intensity; It suggested that mitochondria was one of

the organelles that produced UWL, and UWL was stimulated in the process of mitochondrial respiration

and metabolism.
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Fig.1 The changes of mitochondrial UWL in
strawberry fruits treated by ADP, C, H,Na, O, ,
DNP and NaVO,
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Table 1 The correlation between UWL and respiratory metabolism in mitochondria of strawberry fruits treated

by ADP, C,H,;Na,O,, DNP and NaVO,

4k I W2 AR 34 UWL [ 3 )5 #2 MIFRER
Treatment Respiratory metabolism UWL regression equation Correlation coefficient
BRI W AR SDH (X)) Y = 51.163 X, +113. 31 0.585
40 if £ R A ALl COX(X2) Y = 11836 X, —2188. 1 0.954*
skl ATP 4 H -ATPase(X3) Y = 1182.4 X; —4347 0. 921"
I 1% 33 % (X ) Y = 401.76 X,—406.43 0.821
SRR ATP(Xs) Y = 2716 X;—42. 554 0.971%*
BRI MR I Z B SDH (X)) Y = 107.53 X; —58. 043 0. 500
21t €5 3 SR AL B COX(X2) Y = 9792.3 X, —1 754.3 0. 888"
Lfﬁblff‘lffﬂf])4 ATP 4 H" -ATPase(X3) Y = 359.12 X;—1 216.5 0. 842
A 1 R 32 (X ) Y = 135.81 X, —3.925 0. 764
WM R ATP(X5) Y = 1910.5 X5+13. 44 0.979*
BE IR W UM SDH (X)) Y = 148.9 X, —179. 22 0.529
40 i £ R A ALl COX(X2) Y = 14035 X, —2 608. 4 0.858
24— TN EEE R ATP 4 H -ATPase(X:) Y = 239.88 X; —744. 11 0. 863
I 1 32 3R (X)) Y = 177.08 X,—107. 37 0. 947
SRR ATP(Xs) Y = 2315.2X;—11.578 0. 895
BEFIMR I A B SDH (X)) Y = 26.702 X; +105.11 0. 639
2 Jifl 5 2% A AL COX(X2) Y = 9063.7 X, —1626.8 0. 966"
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0.8 g5 A3 ,0. 5<C | R|<C0. 8 Ry B AH 0. 3<C|R|<C0. 5 MK EEHI G, | R|<C0. 3 LA %

Note: Y is the UWL intensity (count » s ') ; Xiis the corresponding respiratory metabolism index; * indicates that the correlation is sig-

nificant at P<C0. 05, and * * indicate that the correlation is extremely significant at P<C0. 01 level; |R|=0. 8 is highly correlated, 0. 5<|R|

<20. 8 is moderately correlated, 0. 3<C|R|<C0. 5 is low correlation, and |R|<Z0. 3 means substantially irrelevant
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