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Abstract The intertidal red alga Porphyra haitanensis
Chang et Zheng is episodically desiccated and exposed to
high levels of solar radiation at low tide during emersion.
However, little has been documented on the relationship
between the stresses during desiccation and related chem-
ical compounds. We found that P. haitanensis thalli, when
desiccated under indoor (artificial radiation) or outdoor
(solar radiation) conditions, with or without UV radiation
(UVR: 280–400 nm), contained significantly higher con-
centrations of UV-absorbing compounds (peak at 336 nm)
than those maintained submerged (without desiccation).
Solar UVR had no effect on the content of UV-absorbing
compounds. Even though the concentration of these
compounds decreased with time in all treatments, a slower
decrease was observed in the desiccated samples. The
samples with higher levels of UV-absorbing compounds
showed higher photochemical efficiency of photosystem II

(PS II) during the exposure or subsequent recovering
process than samples with low concentration of UV-
absorbing compounds, reflecting their protective role. The
concentration of these compounds varied in different parts
of the thallus, with the middle and marginal parts contain-
ing 60–80% more UV-absorbing compounds than the basal
parts in both female and male plants. In addition, the
marginal parts of male thalli contained more UV-absorbing
compounds than the corresponding parts of female thalli.
Our data suggest that desiccation plays a key role in this
alga to maintain high concentration of UV-absorbing
compounds, and that this might provide a beneficial
advantage to compete in the intertidal zone where the
organism is normally exposed to high levels of UVR.
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Introduction

Macroalgae are important as major primary producers in
coastal regions, and many of them are also commercially
farmed for food production or natural products. Most
species of macroalgae are distributed in the intertidal zone,
experiencing high levels of solar radiation. Ultraviolet
radiation (UVR: 280–400 nm) has been found to cause a
wide range of negative effects on macroalgae, such as
photoinhibition (Franklin and Forster 1997; Han et al.
2003), DNA damage (Pakker et al. 2000; van de Poll et al.
2002), degradation of pigments (Aguilera et al. 1999), and
reduction of spore germination (Han et al. 2004). However,
solar UVR was also found to be less damaging to
photochemical efficiency of some macroalgal species when
given alone than when combined with high photosynthet-

J Appl Phycol (2008) 20:387–395
DOI 10.1007/s10811-007-9268-2

H. Jiang :K. Gao (*)
Marine Biology Institute, Shantou University,
Shantou, Guangdong 515063, China
e-mail: ksgao@stu.edu.cn

H. Jiang
Department of Biology and Food Technology,
Changshu Institute of Technology,
Changshu, Jiangsu 215500, China

K. Gao
State Key Laboratory of Marine Environmental Science,
Xiamen University,
Xiamen, Fujian 361005, China

E. W. Helbling
Estación de Fotobiología Playa Unión and Consejo Nacional
de Investigaciones Científicas y Técnicas (CONICET),
Casilla de Correos N(15-(9103),
Rawson, Chubut, Argentina

R_a100
Rectangle


	UV-absorbing compounds in Porphyra haitanensis (Rhodophyta) with special reference to effects of desiccation
	Abstract
	Introduction
	Materials and methods
	Desiccation experiments
	UVR impact on photosynthesis
	Determination of UV-absorbing compounds and chlorophyll a
	Radiation measurements
	Statistics

	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice




