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Abstract: This research aims to study the biosynthesis of lycopene in Rhodopseudomonas palustris and explore the possibility
for Rhodopseudomonas palustris to be a novel source of natural lycopene. The metabolic products of R. palustris extracted with
tetrahydrofuran (THF) were analyzed by HPLC and HPLC-MS. The results showed that the main carotenoids in R. palustris were
rhodopin, 3,4-dehydrorhodopin and lycopene. R. palustris was cultivated in SMN supplemented with carbon source. Massive
lycopene accumulation was observed during a period after the beginning of the logarithmic phase, followed by a decline at the

stable phase. The optimal carbon source, nitrogen source and pH were determined. Under the optimal cultivation conditions, the

yield of lycopene reached a maximum level of 0.2456 ng/mL, and the relative yield was 0.1682 ng/g.
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Fig.12  Accumulation curve of rhodopin from R. palustris in SMN medium
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Table2 Effect of carbon source on lycopene biosynthesis and dry

mycelia weight in R. palustris
W IINEAgL) BRI (g/L) WAL KRR/ (ug/mL)
45 i RN 7.43 1.5722 0.110
R 8.12 0.3389 —
Frgeg =40 5.81 0.3000 —
FLERN 7.52 0.6222 0.007
AR 448 0.6833 —
SRR 3.58 0.5889 —
HEBE 3.58 0.5444 —
B 322 0.5389 —

TR 400 BRSUREMIE —

SAAEA510mL(10g/L). HEFN 10mL/L. BEERZZ M (2mol/L)
10mL/L, #]4fpH6.8.
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Table4 Orthogonal array design and results for optimal lycopene
biosynthesis and dry mycelia weight

Ry GMORNE BRRE  RW WREY BINARRE

MEAgL) MEAgL) EmL  BAYL) WKE(ug/ml)

1 6.50 1 40 0.95 0.915

2 6.50 2 50 1.00 18.309

3 6.50 3 60 1.34 62.541

4 8.12 1 50 1.05 4778

5 8.12 2 60 126 61.534

6 8.12 3 40 145 45.166

7 9.74 1 60 1.09 2370

8 9.74 2 40 118 12.700

9 9.74 3 50 159 69.093
ky 1.0963 10315 1.1944
[EIEEN k 1.2519 11463 12148
ek 12907 14611 1229
R 0.1944 03148 0.0352
ky 27.06 16.95 2161
BMLARA 36.10 20.88 30.73
HIRE k 38.87 64.39 49.89
R 11.62 43.51 28.29
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Table3 Effect of nitrogen source on lycopene biosynthesis and dry

mycelia weight in R. palustris
FTEN WNEA(GL)  FERAEMR(L) BRI ERE/ (1g/mL)
FEERE 2.00 155 0.0784
FfmE 1.64 0.5833 -
REEAM 225 14778 0.0532
oA 150 0.6611 -
il NG 220 0.8722 -
W — VEE .
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99.74g/L. EALE g/, BERHR R 3g/L. RilzE:0.25g/L.
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Fig.14  Effect of pH on the accumulation of lycopene
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