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Phosphorus deficiency and high light treatment affect
the photophysiology and lipid accumulation
of Palmellococcus miniatus

Shi Qi, Mei Hong, Zhang Cheng-Jun, Huang Jian, Wu Hong-Yan*

(Hubei Collaborative Innovation Center for Industrial Fermentation, Hubei University of Technology, Key Laboratory

of Ecological Remediation for Lakes and Rivers and Algal Utilization of Hubei Province, Wuhan 430068, China)
Abstract. Palmellococcus miniatus, a lipid-rich green microalgae, was selected as an
experimental material. We exposed P. miniatus cultures to low (100 ymol-m™-s™") and high
(600 pmol - m™-s™") light, and investigated the effect of phosphorus deficiency on the
photophysiology and lipid accumulation in P. miniatus. Results showed that phosphorus
deficiency decreased the photosystem II maximum photochemical yield ( F,/F, ), inhibited
the electron transfer from Q, to Qg, and lowered the protein content, thus resulting in a
reduction in growth and biomass. However, phosphorus deficiency induced a significant
accumulation of lipids. When supplemented with high light, the photosynthesis of P. miniatus
was further suppressed and protein content was markedly decreased, whereas lipid content
increased significantly. Our results show that the combined treatments of phosphorus
deficiency and high light stimulated lipid accumulation in P. miniatus.
Key words. Palmellococcus miniatus; Phosphorus deficiency; High light; Photosynthesis;
Lipid accumulation
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Fig. 1 Biomass measured by optical density (OD.,,) and dry weight in Palmellococcus miniatus cultures

grown at light levels of 100 (LL) or 600 (HL) umol -m™-s™" under different
phosphorus conditions| data are means = SD (n = 4) |
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Fig. 2 Protein content in Palmellococcus miniatus
grown at light levels of 100 (LL) or 600 (HL) pmol -
m~2-s™" under different phosphorus conditions
[ data are means + SD (n = 4) ]

2.3 EREEFNE LT E KR MRS 2RI
SCEEER R, RIS S BRI A Y
IR (E 3) . KL 2 (LL +P) 8538 T Y
LEBREEINNE S BN IO IRA, e AR Rk A I
fE& T HER 29.4% ., mEOGHER L (HL+P) 155+
SR XA BR SN D i R B JC RS e, e A R
T, SRR PR K ERR, B3R 9 d Jeilik
TR TEM 49.9%, XA 1.7 f5(P <

0.05), BEE5SEOLHEG (HL -P) BEE— L5 34
BRI ANIMAR IR, AT Y 63.6%, X RE
1 2.17 £ (P < 0.05)

80 -

[ WAL P
C I Wiz -P c
% T
G 60 - b
<3 T
s T
H\EFQ
4 :%l 40
e a a
=8 Y -
3 20
-
0
LL HL

JeREGRE Light intensity
3 AEAMRESXEBETEKEHESE

Fig. 3 Total lipids in Palmellococcus miniatus
grown at light levels of 100 (LL) or 600 (HL) umol -
m~2-s~" under different phosphorus conditions
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Table 1 OJIP test related parameters of Palmellococcus miniatus grown at light levels of 100 (LL)
or 600 (HL) umol -m™-s™" under different phosphorus conditions. Superscripts
with different letters represent significant differences among treatments
O R i WAL 2
Light intensity Phosphorus deficiency / ABS/RC Dily/RC TR/ RC ETy/RC
(umol -m=2.s7") Repletion conditions

100 +P 2.08 + 0.057a 0.47 +0.042 a 1.58 +0.080 a 0.66 = 0.035 a

-P 3.15+£0.191 b 162 +0.232 b 1.79 £ 0.034 b 0.68 = 0.041 a

+P 2.24 +0.046 a 0.62 £+0.041 ¢ 1.63 £ 0.026 a 0.52 £ 0.071 b
600 -P 3.75 £+ 0.592 ¢ 2.16 £ 0.467 d 2.09 +£0.100 b 0.57 £0.011 b

IE: ABS/RC , B i DI IR HOERE s TRy/ RC, BALS A DR AY I TR R QB RE S ; ETy/RC, BALK N H AR A Tl 7

feib i RERt; Dly/RC, BALR R O FERLARERE

Notes: Specific energy fluxes (per RC) considered as functional parameters: absorption flux ( ABS/RC), dissipation flux ( Dfy/
RC) , trapping flux ( TR,/RC) , and electron transport flux ( ET,/RC).
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