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Tab.1 Effectsof CO, on the canposition of fatty acids of Pinguiococcus pyrenoidosus COM P 2078

0, Concentrations of GO, (%)

Fatty acidsof total fatty acids 0.5% 1. 0% 1.5%
Ci4 0 34.30+0.28 11.26 £0. 09 15.47 £0. 14 33.17 +0.20
Ci15 0 — 0.45 +0.07 — 0.43 +0. 06
C16 0 22.62+0.25 40.47 +£0.23 63.78 0. 56 26.73+0.22
Ci6 1 — — — —

Ci8 0 0.72+0.04 2.41 +0.08 0.07 0. 02 1.06 £0.08
Cis 1 3.00+0.16 3.20+0.14 1.71+0.10 6.19 +0. 07
Ci8 2 2.00+0.10 2.06 +0.07 0.46 +0.08 2.07 £0.05
C20 4 2.63+0.13 1.68 £0. 15 — 1.63 £0.05
C20 5 24.32+0.23 19.69 £0. 24 — 10.92 £0. 24
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0, Concentrations of CO, (%)
Fatty acidsof total fatty acids 0.5% 1. 0% 1.5%
C22 4 0.56 +0. 08 2.07+0.11 0.93 £0.09 1.39 +0. 06
C22 5 5.61+0.24 7.56 +0.13 2.78+0.11 8.14 +0.10
C22 6 — — — 1.82 +0.07
TSFA 57.64 +0.28 54.59 +0. 56 79.32 +£0. 49 61.39 £0.53
TRUFA 35.12 +0. 26 33.06 £0. 21 4.17 £0.25 25.97 £0. 18
EPA content (% dry weight) 6.18 +0.17 4.19 +0.07 — 1.52 £0.05
TSFA content (% dry weight) 14.64 +0. 24 11.63 +0. 34 10.71 +£0.20 3.61+0.08
EPA yield (mg/L) 7.66 +0.15 17.60 +0. 45 — 1.79 +0.10
TSFA yield (mg/L) 18.15 +0. 27 48.85 +0.53 24.20 +£0.16 4.26 +0.08
T TRA, ; TSFA, ; TRUFA, ,—

Note TFA, Total fatty acids TSFA, Total saturated fatty acids TRUFA, Total polyunsaturated fatty acids - , Not detected; The same as follovs
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2 NaHCOj; CCM P 2078
Tab. 2  Effectsof NaHCO; on the composition of fatty acids of Pinguiococcus pyrenoidosus COM P 2078
NaHCO, Concentrations of NaHOO5 (mmol /L)
Fatty acidsof total fatty acids 0 5 10 20 25
Cl4 0 34.30 +£0.33 34.73+0.21 27.28 £0.32 34.63 +£0.41 32.30+0.34
Ci50 — 0.28 £0. 03 0.51 +0. 06 0.64 £0. 05 0.70 +£0.05
Cl6 0 22.62 £0.25 28.61 +0.24 30.22£0.24 33.98 £0.43 33.99£0.35
Cl6 1 — 0.43+0.11 0.58 £0. 07 — 0.57 £0. 04
Cci8 0 0.72+0.13 1.40 £0. 22 2.47 +0.10 1.42+0.14 1.64 £0.09
Ci8 1 3.00+0.11 2.51+0.13 2.86 +0. 05 1.98 +0.12 2.02+0.11
C18 2 2.00 +0.08 2.16 +0.12 2.36 +0.14 1.47 £0.22 1.25+0.10
C20 4 2.63 +£0. 06 2.27 +£0.09 2.10+0.15 1.80 +0.04 1.74£0.10
C20 5 24.32 £0.27 13.94 +0.21 12.96 +0. 20 8.89 +0.20 7.62 +0.14
C22 4 0.56 +0. 03 1.78 £0. 08 3.04 +0.08 3.93+0.09 4.03 +£0.21
C22 5 5.61 +0.07 8.72+0.11 9.72+0.23 7.77 £0.10 8.37 +£0. 26
C22 6 —_ 0.93 +0. 05 0.88 +0. 20 0.80 +0.08 0.98 +0. 08
TSFA 57.64 £0.53 65.02 +0. 54 60. 48 £0. 56 70.67 £0. 52 68.63 +0. 49
TRUFA 35.12 £0.24 29.80+0.21 31.06 £0.51 24.66 £0.21 23.99+£0.23
EPA content (% dry weight) 6.18 +0. 05 4.14+0.10 2.98 +0. 07 1.75+0.08 1.64 £0.05
TSFA content (% dry weight) 14. 64 +0.08 19.31 +0. 22 13.91 +0.11 13.92 +0. 23 14.76 £0. 08
EPA yield (mg/L) 7.66 +0. 07 7.20 +0.14 5.45 +0.08 2.15+0.10 1.53 +£0.08
TSFA yield (mg/L) 18.15 +0. 12 33.60 +0. 26 25.46 £0.20 17.12 +0. 08 13.73+£0.21
3 CCM P 2078 (% )
Tab. 3 Effectsof glucose on the camposition of fatty acids of Pinguiococcus pyrenoidosus COM P 2078 (% TFA)
Concentrations of glucose(g/L)
Fatty acidsof total fatty acids 0 5 10 20 40
Cl4 0 34.30 +£0.53 2.86 £0.03 2.93+0.07 24.38 £0.37 32.32+£0.23
ci15 0 — — — — —
Cl16 0 22.62 £0. 37 4.20 +£0.07 3.97 £0.22 21.04 £0.31 24.58 £0. 27
C16 1 — — — — 0.47 £0.01
Ci18 0 0.72+0.14 1.10 +£0.10 0.93 +0.03 1.13+0.04 1.07 £0.10
Ci8 1 3.00 +0.08 18.52 +0. 26 19.18 +0. 24 32.63 £0.27 22.02+0.14
C18 2 2.00 +0.12 1.10 +£0.07 0.97 £0.08 1.77 £0.09 0.96 +0.04
C20 4 2.63+0.24 2.44 +0.10 2.37+0.10 1.30+0.04 0.41 +0.03
C20 5 24.32£0.37 39.65 +0.45 39.07 £0. 35 12.75 +£0. 12 4.54 +0.01
C22 4 0.56 +0. 05 1.79 0. 08 2.01 +0.07 — —
C22 5 5.61+0.11 21.70 £0. 15 22.33+0.14 — —
C22 6 — 2.73+0.06 2.71+0.08 — —
TSFA 57.64 £0. 67 8.16 £0.11 7.83+0.11 46.55 +0.51 57.97 £0.52
TRUFA 35.12 £0. 52 69.41 +0.64 69. 46 +0. 56 15.82 £0. 22 5.91+0.11
EPA content(% dry weight) 6.18 +0. 08 8.09 +0. 13 6.49 +0.14 1.61 +0.08 0.59 +0.07
TSFA content( % dry weight) 14.64 +0.11 14.16 +0. 20 11.53 +0. 13 5.86 +0.13 7.59 +0. 04
EPA yield(mg/L) 7.66 +0.13 16.18 +0. 16 16.16 +0. 16 4.12 +£0.09 1.49 +0. 06
TSFA yield (mg/L) 18.15+0.21 28.32+0.24 28.71+0.21 15.00 +£0. 10 19.20 +0. 10
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EFFECTSOF CARBON SOURCESON GROW TH AND FATTY ACID COM POSITONOF
PINGU IOCOCCUS PYRENO IDOSUS CCM P 2078

LI1Ai-Fen, LIU Ran, L IU Xiao-Juan, XU Ning, ZHANG ChengW u and DUAN Shun-Shan
(Institute of Hydrobiology, Jinan U niversity, Guangzhou 510632)

Abstract:M icroalgae are potential sources of polyunsaturated fatty acids(PUFA's) , mainly EPA ( Eicosgpentaenoic acid)

and DHA (Docosahexaenoic acid). However, the EPA productivity of microalgae is lover compared with bacteria and fun-
gi, and the reaon ismainly the lov growth rate and biomass under photoautotrophic conditions To promote the EPA pro-
ductivity, culture conditions such as culture temperature, irradiance, pH, nutrition surces and concentrations have been
investigated Nevertheless, same microalgae grow rgpidly and have a higher biomass under mixotrophic conditions than
which under photoautotrophic conditions Pinguiococcus pyrenoidosus belongs t Pinguiophyceae, Pinguiococcus genara

The percentage of rude lipid content of the microalgae is 27. 45%, amongwhich EPA and saturated fatty acids (14 O,

16 0) are high, but the contentsof other kinds of fatty acids are very lon. S0 Pinguiococcus pyrenoidosus is a good materi-
al for producing FUFA s and saturated fatty acids So far, there is little information about the mixotrophic gronvth on the
growth rate and fatty acid composition of the microalgae In order to detemine the optimal culture conditions, EPA pro-
ductivity and saturated fatty acids productivity, effectsof different carbon resources ( inorganic carbon compounds and or-
ganic carbon campounds) on the growth and fatty acid camposition in P. pyrenoidosus COM P 2078 were investigated The
experimental method included the followving three parts First, three different concentration levelsof CO, were st, namely
0 5%, 1L 0% and 1 5%; Second, four different concentration levels of NaHCO, were st, namely 5, 10, 20 and
25mmol/L; Third, four different concentration levelsof glucosewere st, namely 5, 10, 20 and 40g/L, regpectively. Pa-
rameters of cell density and fatty acid composition were measured The results showed that (1) Growth of P.  pyrenoidosus
CQV P 2078 was pramoted by adding proper concentrationsof carbon sources The optimal concentrations of carbon surces
for growth were 0. 5% CO,, 5mmol/L NaHQO, and 20g/L glucose, and the cell density of late logarithmic phage were
3 10-fold, 1 47-fold and 2 78-fold of that obtained under control; (2) When added the carbon sources except the low
concentration of glucose, the percentages of TRUFA (Total polyunsaturated fatty acids) and EPA, and cell EPA and TSFA
(Total saturated fatty acids) content were all lovered, but the percentage of TSFA was increased; (3) The yield of SFAs
(Saturated fatty acids) and EPA were enhanced when added lov concentrations of carbon sources The yield of EPA and
TSFA were 2 30-fold and 2 69-fold when added QO 5% QO, of those obtained under control, repectively The yield of TSFA
was 1 85-fold when added S5mmol/L NaHQO; of that obtained under control The maximum vyield of EPA and TSFA were
2 11-fold and 1 58-fold when added 5g/L and 10g/L glucose of those obtained under control, regectively. Therefore, low
concentration of GO, was the optimal culture condition for the growth of P. pyrenoidosus COM P 2078, and al® for the yield
of EPA and SFAs The increases of EPA and TSFA were reaulted by the enhancament of the biamass concentration

Key words Pinguiococcus pyrenoidosus COM P 2078; Carbon urces Growvth; EPA; Saturated fatty acids



