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Effects of different nitrogen concentrations on the growth and bioactive
compounds biosynthesis of Porphyridium cruentum under green light
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Abstract : Using Porphyridium cruentum as the algae strain,the aim of this work was to investigate the effects of different ni-
trogen concentrations (0,0.5,1 and 1.5 g/L of KNO,) on the growth and bioactive compounds ( phycobiliproteins, extracel-
lular sulfate polysaccharides and polyunsaturated fatty acids) biosynthesis of P. cruentum under the light-emitting diodes
(LED) green light. The results showed that P. cruentum could obtain the maximum biomass (3.09 g/L.) in the nitrogen con-
centration of 1 g/L under the LED green light. Moreover, microalga cultivated under LED greed light at 1 g/L and 1.5 g/L
KNO, achieved the highest concentrations and productivity of phycocyanin, phycoerythrin, allophycocyanin, extracellular sul-
fate polysaccharide and lipid. Furthermore, P. cruentum attained the highest contents of ARA and EPA at 1.5 g/L KNO;.
However, no significant difference in ARA content was found by microalga between 1 g/L KNO; and 1.5 g/ KNO,. Based on
these results, it could draw a conclusion that P. cruentum grown in 1 g/L. KNO; under LED green light exhibited the excellent
growth characteristic and ability to maximally produce phycobiliproteins , extracellular sulfate polysaccharides and polyunsatu-
rated fatty acids. This work addressed the bottleneck about the coproduction of P. cruentum-derived bioactive compounds, of-
fering the scientific reference to cultivate P. cruentum and exploit its bioactive substances for food,feed and cosmetic in fu-
ture.
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Fig. 1  Effect of different nitrogen concentration

on P. cruentum cell growth
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Fig. 2 Effects of different nitrogen concentrations on phycobiliprotein content of P. cruentum
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Table 1~ Fatty acid composition of P. cruentum after cultivation for 18 days under the different nitrogen concentrations media treatments
g 7 R 2
N7 ER Fatty acid composition( % )
Fatty acid

0 /L KNO, 0.5 g/L KNO, 1 &/L KNO, 1.5 ¢/L KNO,
Cl14:0 0.13+0.09 0.25 +0.06 0.61 £0.03 0.36 +0.04
C16:0 42.83 +0.63 29.76 +0.32 25.17 £0.27 23.17 £0.09
C18:0 2.71 £0.03 2.54 +0.08 3.95 +£0.04 2.89 +0.06
> SFA 45.67 +0.76 32.55 +0.47 29.73 +0.35 26.42 +0.20
Cl6:1 0.56 +0.08 2.60 £0.17 1.43 +£0.10 1.35 £0.06
C18:1 0.56 +0.13 0.46 +0.04 2.76 £0.04 2.90 £0.12
C20: 1 1.23 £0.14 2.46 +0.09 3.17 £0.12 3.42 +0.15
> MFA 2.35+0.36 5.52£0.31 7.36 £0.27 7.67 £0.34
Cl18:2w-6 27.02 £0.56 24.12 +0.21 17.50 £0.18 13.74 +£0.36
C20: 20-6 0.20 +0.07 1.72 £0.18 1.56 +0.21 0.69 +0.09
C20: 40-6 15.29 £0.12 19.59 +0.51 24.49 +0.60 28.70 £0.54
Y w6 FA 42.51 +0.75 45.43 +0.91 43.55+0.99 43.13 +1.00
Cl18:3w-3 0.12 +0.01 1.14 +0.36 2.84 +0.14 1.51 £0.06
C20: 50-3 9.35+0.12 15.36 +0.39 16.52 +0.74 21.26 £0.99
> w-3PUFAs 9.47 +0.14 16.50 £0.76 19.36 +0.86 22.78 £1.06
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P. cruentum under different nitrogen concentrations
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