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Effects of Light Qualities on Growth and Fatty Acid Composition of Isochrysis

zhanjiangensis Hu & Liu
CHAI Yu, WU Yin", ZHAO Hui-Hui, YU Dan

Key Laboratory of Mariculture and Biotechnology of Agriculture Ministry, Dalian Fisheries University, Dalian, Liaoning 116023,
China

Abstract: The effects of different light qualities on the growth of Isochrysis zhanjiangensis in the air-lift
photobioreactor systems were studied. The results indicated that, the cell density of . zhanjiangensis showed
that: red light> white+red light, white light>white+red+blue light>white+blue light>blue light. The content of
total poly-unsaturated fatty acids reached the maximal value under blue light, accounted for 50.01% of total
fatty acids. The content of total mono-unsaturated fatty acids and total saturated fatty acids reached the maxi-
mal value under white light, accounted for 24.19% and 27.46% of total fatty acids. Under blue light the C,q.4, 5
content was the highest in poly-unsaturated fatty acids, accounted for 20.3% to 23.3% of total fatty acids; and
C,y6n.3 (DHA) content followed, accounted for 10.2% to 12.3% of total fatty acids under blue and white+blue
light; under red light C g, c and C,4.,; contents reached 3.11% and 8.04% respectively.
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Fig.1 Effect of different light qualities on OD values and growth rates of 1. zhanjiangensis
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Table 1 Growth rate of /. zhanjiangensis under
different light qualities

KA 1%
IR
A AR KR (AT 4 d) T E KRS d)
S0 0.505+0.011° 0.442+0.007°
209 0.527+0.014° 0.460+0.004°
W 0.441+0.004¢ 0.406+0.008°
M6+ 40 0.505+0.009" 0.447+0.006°
M6+ % 0.462+0.011° 0.428+0.010¢
6+ ok + 40k 0.475+0.008° 0.437+0.002°

[l 4T LAR P REAN R 7R 22 57 1B 35 (P<0.05) .
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Table 2 Contents of fatty acids of 1. zhanjiangensis under different light qualities

NEIVIR & £ /%
J6 IR
C14:0 C14:1 CIS:O Clb:O C1():1 Clo;z Clb:3 C17:1 CIS:O CIS:I
259 15.96 2.17 0.55 8.70 5.96 0.93 0.61 — — 10.98
ot 17.20 1.92 0.48 9.38 5.63 0.90 0.78 0.40 0.40 13.73
ot 13.75 2.19 0.42 7.55 5.83 0.89 0.46 — — 9.64
F6+ 40 17.95 2.03 0.46 8.20 5.57 — — — — 11.29
F% + T 17.48 1.99 0.38 7.85 5.62 — — — — 10.34
MG+ 4006+ W 14.81 1.90 0.46 8.71 5.52 0.90 0.57 — — 12.13
NEIVIRR & 2 /%
J6 R
Cl\mmi Clm"i Cigans Caos Cyans  Coasne Czas  TSFA  TMUFA  TPUFA "3
(FhER) (EHRER) (DHA) PUFA
a9 3.11 8.04 22.23 2.31 0.53 2.24 11.06 2521  21.42 48.75 41.86
ot 2.66 7.00 20.31 2.52  0.49 2.08 10.20 27.46  24.19 44 .40 37.99
ot 2.62 7.80 23.33 4.55  0.61 2.28 12.02 21.71  22.22 50.01 43.15
F6+ 40% 2.97 7.07 21.17 3.31 0.58 2.22 11.67 26.61 22.20 45.67 39.91
%+ T 3.01 7.36 21.41 3.74 0.57 2.29 12.31 2571  21.69 46.96 41.65
M6+ 2006 + #k 3.05 7.76 21.55 2.89 — 2.29 11.62 23.98  22.44 47.75 40.95

TSFA: RABRIRIE; TMUFA: SRR, TPUFA: B2 AEAEIR .
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