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Fig. 1 Schematic representation of the course of chlorophyll
fluorescence quenching
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al any time; ML: weak measuring light; SP: saturating light pulse;

AL : continuous actinic light : XO : xanthine oxidase ; MV : methyl

viologen. For other conditions, see Materials and Methods.
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Fig. 2 The quenching of chlorophyll fluorescence induced by X+ XO reaction in lettuce chloroplasts
{a) control: (b) I mmol/ L. DDC treatment; (¢) 5 mmol/ L JAA treatment. e —e: gP; m-—m: gN.
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Fig. 3 The quenching of chlorophyll fluorescence induced by MV in lettuce chloroplasts
(a) control; (b) 1 mmol/ L DDC treatment: (¢) 2 mmol/ L. NH,4Cl treatment. o —e: gP; = —m: gN.
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Chlorophyll Fluorescence Quenching Induced by Superoxide Anion’

XU Zhi-l:‘ang*’F , LUO Guang-Hua, KE De Sen, CHEN Jinr Ting, CHEN YiZhu, WANG At Guo
( South China Institute of Botany, The Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract By the action of xanthine - xanthine oxidase reaction ( X+ XO) as well as methyl viologen (M V)
respectively, it was studied that chlorophyll fluorescence quenching induced by superoxide anion in lettuce
( Lactuca sativa 1..) chloroplasts. The results showed that the production of superoxide anion increased
photochemical quenching ( qP) and nom photochemical quenching ( gN) evidently. As superoxide dismutase
(SOD) was inhibited by sodium diethyldithiocarbamate ( DDC) in chloroplasts, qP decreased and qN increased
in the quenching of chlorophyll fluorescence induced by X+ XO, while the increasing extent of gqP was not great
and gN rose insignificantly in the quenching of chlorophyll fluorescence induced by MV. When iodoacetamide
(JAA) inhibited carbon assimilation, qP decreased and qN increased. Uncoupler NH4Cl promoted the
permeability of across thylakoid membrane proton, which made qP rising and qN decreasing. U nder uncoupling
conditions MV raised qP and N insignificantly. It was analyzed that the producing and scavenging of
superoxide anion in time was important to maintain photosynthetic electron transport and to improve
transmembrane ApH. It contributed to the conversion and dissipation of photon energy absorbed in chloroplasts,

and reduced the harm of photoinhibition to a certain extent led by excess photon energy.

Key words superoxide anion, chlorophyll fluorescence quenching, photochemical quenching, nomr

photochemical quenching, chloroplasts
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