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Abstract: [Objective] To elucidate the relative polarity and stability of seven carotenoids
accumulated in normal spirilloxanthin biosynthesis pathway of anoxygenic phototrophic bacteria
(APB) by thin-layer chromatography (TLC). [Methods] We investigated the changes in polarity,
characteristic absorption spectra and stability of seven carotenoids accumulated in spirilloxanthin
biosynthetic pathway of Rhodopesudomonnas palustris CQV97 by TLC, image gray intensity
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analysis, absorption spectroscopy and HPLC analysis. [Results] Strain CQV97 accumulated seven
types of carotenoids including lycopene (C1), rhodopin (C2), 3,4-didehydrorhodopin (C3),
anhydrorhodovibrin (C4), rhodovibrin (C5), OH-spirilloxanthin (C6) and spirilloxanthin (C7), the
seven carotenoids were clearly separated by TLC. The relative polarity of seven carotenoids on TLC
plate changed in the order of C1<C4<C7<C5<C6<C2<C3. Based on the characteristic absorption
spectra, the seven carotenoids fell into three groups: C1 C2, C3 C4 C5 and C6 C7. In successive
biosynthetic reaction of spirilloxanthin series carotenoids, dehydrogenation resulted in the increase in
number of conjugate double bonds of carotenoids and caused approximately 10 nm redshift of
absorption spectra, hydration and methylation of a terminal hydroxyl group caused slightly red-shift
approximately 0—4 nm. Under illumination of 2 000 lx, the half-lives of seven carotenoids were
within 54-137 min, the stability of seven carotenoids changed in the order of C2>C3
~C7>C5=C4~C1=C6. In darkness, the seven carotenoids were stable within 90 min. [Conclusion]
TLC was capable of resolving clearly all seven carotenoids accumulate in spirilloxanthin biosynthetic
pathway of APB. The seven carotenoids on TLC plate were sensitive to illumination and short-term
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stable in darkness. The results will be helpful for rapid identification of carotenoids by TLC.
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Figure 1 TLC pigment fingerprinting profile (A) from pigment extract, HPLC profile (B) of T1 to T7 pigment bands from
TLC plate together with their absorption spectra obtained by PDA (C)
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Table 1 TLC and HPLC analysis of seven carotenoids of spirillxanthin series

N A P R 1A 0
Car 221K K AR R G TR e e OO
JIFF No.  Biosynthetic pathway of carotenoid™! n TLC No. Ry P R (min) aracterhlstlc
absorption
3
Cl1 ()HJ' ore Lycopene 11 T1 0.97 0.03 27.221 446, 472%, 502
C2 11 T6 0.48 0.52 21.167  442,471%, 502
oY CrtD  Rhodopin e
C3 12 T7 0.41 0.59 20.591 454, 482%, 515

Cﬁ CrtF  3,4-Didehydrorhodopin

c4 12 T2 092 008 23917  457,482%514
oCHCrC  Anhydrorhodovibrin

Cs5 12 T4 0.63 0.37 17.610 457, 483*, 515
OCHCrtD  Rhodovibrin  OH
*
Cé6 OCI&CﬂF OH-spirilloxanthinOH 13 T5 0.57 0.43 16.754 461, 493*, 525
Cc7 Spirilloxanthin OCH; 13 T3 0.83 0.17 22.023 464, 494*, 526
T . P=1-Ry *: ORI,
Note: **: P=1—-Rg; *: Amax.
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Figure 2 Changes of absorption maxima (A) and relative polarity (B) of seven carotenoids (from C1 to C7)
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Figure 3 The stability of each pigment band on TLC plate treated with dark (A) and illumination (B)

http://journals.im.ac.cn/wswxtbcn



BE TS R ENTIR(TLC)M 2 2 B 0 T R 2SHA 8 D A AR XAl M A e v 1453

A B _
T9 - T6 |Omin  T1 110F
1 000 min r
L 0.10 L
0.4 T 312 100
Ay T4 ool
o 0.05F ?/\ \ j/. @ I
87 |\ / S L
5 0 ASZ) . T 80r—-T1
£02r 04 06 08 70 =12
60 [ —o—T3—eT4 I
| —&-T5 —a—T6 60 - ¥2o— 0 min —— 40 min —e-90 min
S0F—-T7—+T8 =-T9 sl ¥—7- 740 min —¥- 1000 min
¢ (min) No. of Car
D F _
0 min 0 min
100
20 3 20 min
> 80 -
g 15 s 40 min
8 < 60
ié 1.0 = b 70 min
40 120 min
05 0o o g BT
0 [ 15 AT6 17 T8 019 oL . 7 650mn, |
0 200 400 600 800 1000 Cl C2 C3 C4 C5 C6 C7
¢ (min) No. of Car

B4 TLC EEREMLZ(A. D), SBEREKRERMLB. E)FN 7 # Car IEZXBEE(C. F)
Figure 4 The curves of gray intensity of TLC profiles (A, D), the residual rate curves of T1 to T9 (B, E) as well as the
residual rate of seven carotenoids (C, F) with increasing time
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c2 T6 1=91.42¢ %114 65 0.953 8 0.69+0.12 137.1 2.51 0.46
C3 T7 1=99.06e *°122410.64 0.950 8 1.22+0.20 75.6 1.38 0.80
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c6 T5 1=83.40¢ "% +18.89 0.987 5 1.73+0.14 54.1 0.99 1.14
Cc7 T3 1=91.19¢ **12%4+14 .21 0.972 6 1.28+0.15 73.2 1.34 0.84
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Figure 5 The change of light stability of seven carotenoids
accumulated in spirillxanthin pathway
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