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Effect of temperature on the growth and fatty acid
composition of Phaeodactylum tricornutum
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ABSTRACT Analysis of fatty acids of Phaeodactylum tricornutum at different growth pha-
ses (the exponential, the end of exponential, the stationary,and the degradation phase) indica-
ted that the percentage of eicosapentaenoic acid (EPA) in total fatty acids peaked at the end of
the exponential growth phase. The gene expression pattern of A5 desaturase at different growth
phases of P. tricornutum was analyzed by real-time quantitative PCR. The results showed that
it was most highly expressed at the exponential growth phase. In order to study the effect of
temperature on the growth and fatty acid composition in the microalgae, P. tricornutum was
cultured in batch at varied temperatures. It was found that the algae grew faster at higher tem-
peratures; the higher the temperature, the greater the growth rate. The main fatty acids were
Cl4:0, Cl16: 0, C16 : 1A9, CI8 : IA9, C18 : 2A9,12, and C20 : 5n3 (EPA). As the tempera-

ture increased, the percentage of fatty acids increased first and then decreased. Microalgal cell
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which was cultured at 15°C had the highest content of EPA (25.71%).
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(PUFAs), T HHAH M s — R For B alifh R ESE 2003 AT aVL5E 1999) . =M HE 3 Phaeodac-
tylum tricornutum 54532985 SRR TRESETT . Hl s & g i 5 8 T8 1 15. 16 %0 ~31. 152, 1 H.AT LUF| H]
ZREHLE R IE T IR A B A K (X RIEE 2008), BUFR LI M. 2SR5 Ik
W EB NI RA T (Field et al.  1998) . B T AT AE Sy BF 58 U5 7 2 0 A 00 A 25 AE B2 i) AR 3R P B A (Falcia-
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1.1 FEEFf

= A8 8 B B R R K PR 2 e £ B BT ZE (Microalgae Culture Collection of Ocean University
of China) . Jy LA H; 5% . 4 5y MACC/B114,
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Br S R K A F 50, e AR A 0k R VR BT R R KBS I 1 000 ml = A B8 1%
Fe K HE AR IEIAZY 7d (B AN MR 1 10 Co/o) 0 Fo 9 S $2 A 08T fiF £/2 WK 35 55 2L (Guillard ez al. 1962) . 3%
I 2L AR LR B R 1R R R B AR EUEROR 51 000 ml =M INA 700 ml B ff £/2 £5 375 4]
TR LR BE N 10 X 10° cells/ml, 55 320 N 20 °C L 78 GXZ-300A I FR 1% 55 46 55 3% . O B3 ol 60~ 100
pmol/m* « s, JERFE I 12 h/12 h, A K ERTHEOR T4, 55 772 B, 45 K580 0 UK IF Bl AL 38 49 7 & LA ik />
W2 MRAETFEES R AR R K 8 B K A L 1k A T A3 0 BORE L AR YR 2 150 ml BV RS K
HFII 3 AN PATREAS . — 43 FH T 42 B RNA I 57 B RCHG 5% UG 7= ) — 20 “C R A7 oA e v B O Ui 46
—80 “CARAF 4 Mg 17 R 42 HL
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BT R B $2 MU S % Lepage 45 (1984) W7 % . MERAFRIL 30 mg & H ATV VR T H AU 38 T 10 ml 33148
L fmA 2 ml Tmol/L KOH-CH,;OH T 75°C %% 10 min, B H £ % .M A 4 ml 1 mol/L HCI-CH;OH 75 C
g At 10 min, A EF W, A 1 ml 1F C e A i 28 187K S AT 22 B0, 250 BUE O e A8 434 B 107 2 28 B .

i I 2 2 1853 1R 26 [ Agilent 6890 series GC system R 4 154X L & KO 25 7 A6 I 25 Al HP-5 & 40
FHH (30 m X320 pm X 0. 25 pm.5% Phenyl Siloxane) . A4 750 0 55 b B 06 1 B LU RBRBE 1208045 B M 1
SEBERRSENAS SR, BFAR 170 CEE 1 min, 285 LA 3 C/min WFHREEZF2 210 C 7 F
25 min, PERECIRE K 210 °C, A M4 N, i N 45 ml/min, H, i # H 40 ml/min, 255 3 3 g 450
ml/min, 3R 1+ 20, #EFEE R 1l
1.4 WHIEHRE= PCR

SCES BT BB B W R : Forward primer: 5-TGG ATT CCT TTC CGG TTG C-3', Reverse primer:
5'-“TAG TGG ACG CCG TGT TTG G-3", R st /=¥ B . 7£ 10 ml 2R AR F& A 4 Ui A 2K T8 WL 2% 7K
6.1 ul;RT ¥ 1 pl; Forward primer 0.2 pl (10pmol/pD) ; Reverse primer 0.2 pl (10pmol/pD); % # PCR
mixer 2.5 pl, REHLIEE A 7500 BSLHPO6E & PCRAL E#ATY 1. $7H 40445 50 C, 2 min; 95 C,



92 ok B B R LRI

10 min; 95 C, 15 5360 “C, 40 s, 3 40 NPEFR . SN S5 AR5 AL N A 3hit 50 4R .
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SRR B IR AR 1L 2 B IR AR N 500 ml =S . B SRARUN 300ml, M 3X107 4 cells/
ml, 7E GXZ-300A BUAALREFR4 P i 5.10,15,20,25,30,35 C 7 MRE . BMRER 3IAEE. 7£5 CH
35 CI A ML LT A A AT 5 AN BT 15 57 119 358 40 it 21 2% 18 20 ORI R WA 4 i . 4 S0l 2 A 3
U345 FE S R AT 1 B R 43 43 AT o S B 1V T SPSS 13, 0 B 43 A AT 0 7 O 22 AT M 2 R, P<
0.05 £REFLE.
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Fig. 1 Growth curve of P. tricornutum Fig. 2 Results of real-time PCR Fig. 3 Effect of temperature on the

growth of P. tricornutum
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Table 1 Fatty acid composition of P. tricornutum at different growth phase

FE R R i€ ] TRECRW il ETo
Fatty acid Exponential phase End of exponential phase Stationary phase Degradation phase
14:0 10.8040.12 9.98+0. 34 9.86+0.27 9.16+0.19
16 : 0 25.9040. 21 24.5640. 23 23.2641.22 22.9841.13
16 + 1A9 27.1840.12 32.0040.13 32.7240.08 34.2340. 26
18: 0 3.344+0.07 3.90+0. 21 3.8240.28 3.18+0. 34
18 : 1A9 2.97+0. 31 2.67+0. 36 2.62+0.03 2.3240.02

18 : 2A9.12 3.60+0. 22 2.08+0.02 2.90+0. 32 1.9640. 27

20 : 5n-3 (EPA) 18.04=£0. 21 21.26%0.17 19.07=0. 05 19. 7140. 06
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il JEE T = A 9 A R KSR T DL L 3 AR S 3 )l 2R R AT S I AR S LAY R R N . AE 10~30 'CZ
[F1) i 3 TR B0 T e R A 1 A R R D) BT T R I R A L AR 10 CC R R SR LIRSS 15 R I L B
5.68X10° cells/ml, MifE 30 ‘CHEFRME 4 10 RO IK BN HEHUA: KR . BEANMIAE 20 °C B 77 I RE A8 38 3 & K%
JE 1X107 cells/ml, 7E 10~20 “CZ[a] . Bl i EE B9 b TF = A 46 15 % 19 A2 RO R IG hn. A 20~ 30 “CZE#i T B
AR R BRI AR IR E D 20 TR
2.5 BEXAERAER A 5B R

AWEFE FEFEAT T 5 MW (10,15,20,25,30°C) % = Mt 3 I W7 MR 4 2 AL i 52 58 . ol TSR] IR BE
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Table 2 Fatty acid composition of P. tricornutum at different temperature

B L W Temperature

Major fatty acid 10 °C 15 °C 20 °C 25 °C 30 C
14:0 7.90-+0. 38 8.42+0. 11 8.95-0. 19 7.47+0. 21 6. 68-£0. 57
16:0 20.05-+0. 84 21.58-0. 10 24.49+0. 43 22.770.05 20.07+1. 16
16 : 19 36.05-+1. 96 37.35+0. 68 37.61-0. 23 38.8340. 11 19.62-0. 56
18: 0 5.77-0.43 6.49-50. 02 3.75+1. 04 6. 040, 01 3.95-+0. 33
18 + 149 4.21-+0.07 1.40+0. 22 1.8840.32 4.56740.34 3.21+0.03
18+ 279,12 4.17-0.05 4.05+0.12 3.65+1.01 5.05-0. 19 2.23-0.41
20 : 5n-3 (EPA) 21.82£0. 12 25.71-0. 19 20.47-0. 46 15.2840. 05 14.3740. 28

7 bR 5 R A AN TRl R A B R A 2 5 b C16 2 0,C16 = 1,C20 ¢+ 5 B A 4 FhAZ LW 2. EPA B9 &%
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W 15 SRR B I T  EPA S i BT T R B 30 CRTIA BB AR 14. 3720, C16: 0, C16 = 1 YT 43 & A 10
~20 “C B IR EE LT3 i, B A 20 °C EA#] 30 (CLCL16 + 0 B H4r & it FRE.CL6 + 1 Fit it B #a .
Bl T . C14 2 0,C18 2 0,C18 : 1,C18 = 2 A 2r & LA B 3% .
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T 5 Z MR KB EPA A pl s 8] T 38 804 KR W, B AR L 1) 335 K 7 8 BR AKX, (HU2: EPA & & 40
AMRKM LS, X —55 R 5800 56 F = Mid s % AR EPA & & 5% — 3 (Fernandez Reiriz et al.
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FEN LB FE T & B, 25 C i ik T 20°C i 20°C B Rk i s F 15°C, H EPA & i & 5 2 X W i
B 25°C By EPA & &5 - 15 C oI R AR (Zhou ez al.  2007), Al WA SEF AR &S HEEE S =Y
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