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Separation, characterization and light stability of photosynthetic
pigments from Rhodopseudomonas palustris

CHENG Qian-Ru ZHAO Chun-Gui-  ZHUO Min-Quan JIA Ya-Qiong YANG Su-Ping*
(Department of Bioengineering and Biotechnology, Huaqiao University, Xiamen, Fujian 361021, China)

Abstract: [Objective] To examine the effects of light on stability of carotenoids (Cars) and
bacteriochlorophyll (BChl) a of anoxygenic phototrophic bacteria. [Methods] Using
Rhodopesudomonas palustris CQV97 as a reference, we used silica gel column chromatography,
HPLC and absorption spectrophotometry for the separation, composition analysis and light stability
of Cars and BChl. [Results] The recovery of Cars was higher than that of BChl a whereas the
recovery rate of BChl a showed light-dependent fluctuation. Six Cars and trace amount of
bacteriopheophytin a (<0.25%) were detected in Car separation fraction. Four intermediates of BChl
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a including BChl agg, BChl appgg, BChl atpgg and BChl ap were detected in BChl a fraction, and
BChl ap was predominated (76.73%). In the dark, both Cars and BChl a were very stable. Under
different light irradiation of 2 000 Ix, Cars kept stable within 70 minutes, but it was sensitive to UV
radiation and its half-life was about 11.15 min. Under incandescent lamp, fluorescent lamp, natural
light and UV radiation, the photodegradation rate constants (min ') of BChl a were 0.169 8, 0.028 9,
0.213 9 and 0.026 4, corresponding half-lives were 4.47 min, 29.68 min, 4.20 min and 26.19 min,
respectively. [Conclusion] BChl a and Cars could be seperated simultaneously by one-step gel
column chromatography. Cars were stable toward light irradiation, but sensitive to UV radiation.
BChl a was unstable toward light irradiation, the short-term light irradiation resulted in the
fluctuation of BChl a recovery rate, a stable intermediate was found in the process of BChl a
photolysis. The results will be helpful for refining and functional analyzing of the photosynthetic

pigments of the anoxygenic phototrophic bacteria.

Keywords: Rhodopseudomonas  palustris,
Anoxygenic phototrophic bacteria
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Figure 1 Absorption spectra of pigment extracts, C1 and
C2 components

1 23 Cl1 cC2.
Note: 1: Pigment extract with the mixture of acetone and
methanol; 2, 3: C1 and C2 components obtained from column
chromatograph, respectively.
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Figure 2 HPLC profiles of pigment extracts, C1 and C2
components
A B C Cl1
C2,Cl1 (5-11 ) 475 nm, C2 (1-4 )
770 nm.

Note: A: Pigment extract with the mixture of acetone and
methanol; B, C: C1 and C2 components obtained from column
chromatograph, respectively. C1 (peak 5—11) were monitored at
475 nm; C2 (peak 1—4) were monitored at 770 nm.
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Table 1 The compositions and apparent relative contents of C1  C2 in HPLC profiles

Car BChl a
Elution peak Retention time (min) Compounds Relative content of different ~ Relative content of different
No. P compositions of Car (%) compositions of BChl a (%)

1 14.3 BChl ags — 10.42

2 15.8 BChl apnge - 2.21

3 17.6 BChl ATHGG — 10.64

4 20.1 BChl ap - 76.73

5 21.5 Rhodovibrin 1.31 —

6 30.1 3,4-Didehydrorhodopin 40.07 -

7 315 Rhodopin 38.76 -

8 33.7 Spirilloxanthin 0.17 -

9 37.9 Anhydrorhodovibrin 8.78 -
10 39.6 Bphe 0.24 -
11 48.2 Lycopene 10.67 =
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Figure 3 The effects of light sources on stability of Car and BChl a and the residual rate curves of Car and BChl a
A Car B BChla C .a b c d e

Note: A: Car; B: BChl a; C: Residual ratio. a: Incandescent light; b: Fluorescent light; c: Natural light; d: Ultraviolet light; e: Dark
control.
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Table 2 The fitting equation of residual ratio curve, the degradation rate constant and half-lives of Cars and BChl a

Light sources Ph‘;‘;;’::t‘:ﬁc Fitting equations R  (min™) 12 (mmin)
Fluorescent light BChl a 1=75.42¢ "% 7+18.04 0.980 2 0.028 9 29.68
Incandescent light BChl a r=86.09¢ *'®¥+9.70 0.992 7 0.169 8 4.47
Natural light BChl a r=80.79¢ "2 +17.08 0.989 5 0.213 9 4.20
Ultraviolet light BChl a r=102.38¢ *"°*_1.15 0.999 7 0.026 4 26.19

Car 1=98.50e "0 %+4 59 0.997 3 0.069 4 11.15
24 h BChla Car 600 nm 590 nm
368 nm 395 nm BChla
BChla Car 99.90% 99.83% BChl a
Car BChla 420 nm 565 nm 2
(24 h) 770 nm 645 nm
600 nm
2 000 Ix 368 nm
70 min Car 99.41% 99.53%
97.12% ( ) BChl a
Car
(R 0.9802-0.999 7
BChl a
(r=4e "+C) (R 0.9973 (min ") 0.1698 0.0289 0.2139  0.026 4
11.15 min 70 min (min) 447 29.68 4.20
Car 26.19 BChl a
> > >
Car > ~ ~ Car
BChl a Car
2 000 Ix BChl «a
BChl ¢  Soret (368 nm) Qx (600 nm) Qy 4 BChl a
(770 nm) Car BChl «a
BChl a Car
242 AFENHEEEX BChl a f2 E MR FZM0:
BChl a BChl a Qy (770 nm)
565 625 668 nm 3 Soret (368 nm)
770 nm 645 nm 4 BChl a
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Figure 4 The effect of light intensities on stability of
BChl a under natural light irradiation
&0 5001x e&o 1000Ix A&A 20001x m e&A
Car  BChl 368 nm BChl a o o&A 770 nm

BChl a

Note: m&o: 500 Ix; @&o: 1 000 Ix; A&A: 2 000 Ix; m, e& A :
The residual rates of BChl @ were measured at 368 nm; O, o&/A\:
The residual rates of BChl a were measured at 770 nm.

%3 BChlatEM@sihFIRMUETRE. AR TERFRIEREZTTEH

Table 3 The fitting equation of the photodegradation kinetics, photolysis balance residual rate and degradation rate
constant of BChl a

/ +
Intensity (Ix) A (nm) Fitting equations R 7 (%) K/(x£s) (min ')
500 368 =38.12¢ *197%460.22 0.992 1 60.2 0.107 3+0.005 8
1 000 1=39.01¢ "7 7+60.62 0.994 8 60.6 0.171 7+0.007 1
2 000 =39.91¢ "7 %+58 61 0.981 6 58.6 0.217 5+0.017 1
500 770 1=76.25¢1%°421.00 0.993 8 21.0 0.102 9+0.004 9
1 000 1=77.35¢ "1778421.88 0.996 3 21.9 0.177 8+0.006 2
2 000 1=80.79¢ 213 7+17.08 0.989 5 17.0 0.213 9+0.012 7
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