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Fig. 4 Intensity curve of pigment fingerprintings on TLC.
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Table 1 The R, value relative contents (from Figure 3B) and Characteristic absorption (from TLC spots) of different pigments
Spot on TLC R, value Contents /% Characteristic absorption Compositions
T1 0.11 7.0 360 396 436 455 576 682 771 BChl
T2 0.13 12.2 360 390 433 570 682 770 BChl
T3 0.16 33.2 360 390 433 575 680 770 BChl
T4 0.20 5.7 385 415 680 764 BChl
T5 0.29 6.0 357 384 523 678 747 Bphe
T6 0.38 5.4 458 483 516 Car
T7 0. 46 11.5 473 501 Car
T8 0.62 3.0 497 524 Car
T9 0.87 7.5 492 524 Car
T10 0.92 5.9 459 483 516 Car
T11 0.95 2.8 446 471 501 Car
2.3 TLC TI-T4  BChl a ( 5-A) T5
TLC (bacteriopheophytins  Bphe) (
5 1 5B) T6-T11 Car  ( 5<).
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Fig.5 Absorption spectra of pigment fingerprints from TLC
A: BChls. B: Bacteriopheophytin. C: Carotenoids
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Fig. 6 HPLC profile of photosynthetic pigments from R.
BChl HPLC palustris CQV97. BChls (H1 — H4) were detected at 770
TLC Rt‘ ; Car Rt‘ nm. Cars (H5 - H11) were detected at 475 nm
2 TLC HPLC
Table 2 Relationships of the pigment components analyzed by TLC and HPLC and MW determination
No. (TLC) No. (HPLC) R, (min) Contents (%) Molecular ion MH * Compounds
Tl H1 14.3 4.84 905.5 BChl a,
™ H3 17.6 5.47 909. 6 BChl a,,,.
T3 H4 20.1 42.84 911.6 BChl a,
T4 H2 15.8 1.90 907. 6 BChI ay
T5 H10 39.6 0.43 889.6 Bphe
T6 H6 30. 1 15. 60 552.4 3 4-didehydrorhodopin
T7 H7 31.5 15.12 554. 4 rhodopin
T8 H5 21.5 4.31 584.5 rhodovibrin
T9 HS8 33.7 1.83 596.5 spirilloxanthin
T10 H9 37.9 3.97 566. 4 anhydrorhodovibrin
T11 H11 48.2 3.70 536.2 lycopene
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Fig.7  Profile of pigments fingerprints on TLC. 1 3 : CK
(strain CQV97). 2: strain CQV97. 4 : strain YL28.
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Fig.8 Comparison of pigment contents in strain YL28 and CK. A: TLC
analysis; B: HPLC analysis.
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Fingerprinting analysis of photopigments in purple
bacteria

. 1 . 1% . 1 . 1% . 2
Minquan Zhuo  Chungui Zhao Qianru Cheng  Suping Yang Yinbo Qu
'Department of Bioengineering and Biotechnology Huagiao University Xiamen 361021 China
* State Key Laboratory of Microbial Technology Shandong University Jinan 250100 China

Abstract: Objective Photopigments including carotenoid and bacteriochlorophyll a are the most important functional
units of photosynthesis in purple bacteria. We developed rapid qualitative and quantitative methods to determine
photopigments. Methods Using Rhodopesudomonas palustris CQV97 as a reference we used image gray intensity
analysis absorption spectrophotometry thin layer chromatography (TLC) HPLC and mass spectrometry ( MS) for
photopigment analysis. Results The total amount of photopigments increased by 13.5% by using modified acetone—
methanol extraction. We developed two types of photopigment fingerprintings by TLC and HPLC estimated the apparent
relative content of each photopigment of fingerprintings and determined the corresponding relationships between R, value
of each photopigment on TLC fingerprinting and retention time of each photopigment elution in HPLC fingerprinting. Based
on the data from the absorption spectra MS and related photopigment biosynthetic pathway analysis we identified 11
photopigments in CQV97 strain. Using this strain as a standard we analyzed photopigments of the tested samples by TLC
or HPLC. Tt was shown that (1) the relative standard deviation (RSD) of the two methods was less than 5% ; (2) the
compositions and contents of the theory sample were consistent with that of the standard sample; (3) the photopigment
compositions of the real sample was the same as the standard sample but the photopigment content was different.

Conclusion Both of TLC and HPLC analyses for photopigment determination have good stability and repeatability. The
fingerprintings analyses are suitable for rapid determination of photopigments of purple bacteria and have important
application in control of regulation mechanism for photopigment synthesis.

Keywords: purple bacteria carotenoids bacteriochlorophylls Rhodopesudomonas palustris
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