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Nz JFFRR3E IR RWCIRET B B & B, T 0 X IR U K KRS et WK BRMES
TR HTRIG T —18CRET RE/RI.
1.2.1 #ReEEXHA
ZKECDREYERRXRALR FREEBFRRACHEEE XRAP R FETRR.
EREFIRERE RIS, 357 WAL 520, Y6 B8R B8 H1 7£96. 15umol/ (m?+s) , YE BB JH
Bik18:6. 18 FiX &6~ /KF,4 5 %10.15,20,25.30.35C, BN KFEH =4F17.
EXREE ERAMNHFERTRRS, REEREAIFFWELE H20,RE20C, X8
58 B (pmol/(m? s ) AR F L : D)2 FIIR B =4 KF, A& H64. 10.96.15.128. 21, 5 &
%24:0,18:6,12:12,3LFHIMNMARA .
1.2.2 ®W#A3011
% Lo(39) IEAZ R 1T 18 BE L )t BR 58 B A O BR A #A /K P X % $E M 301 132 mA Y
K5, IR A, BRB=A T IEFEBIELE 10,

1.3 BBHRIBHERE BN E

F R — A 4R A8 A5, S A G AT BB BT ¥, F AR — i FR e MAx
HOSE.
2 HR

2.1 BAEERHE

2.1.1 BERRE

BEfE2R 35 CANREBEREL2IILL, M10CAE Y I AR ML, EH HK
BB FAEER MU T, RBRHFRESENKRRE TR TR BEIZ . 0 T RAK
HERKVEEL T, AM10CAMIS CARIEFITAE KR THHEMASH BRI E &1
BER, i B R A KB AR EBE KA H30C, et SAER & BE K.

%1 TRAXTREEXRGHEKEFEN SR

Tab.1 The growth rate and lipid content of P. viridis at different temperatures

2RBENE #5749 EE
B’EC 2R3 4 GBS EOD
0.05 0.01 0.05 0.01
15 0.54+0.02 b AB 15. 40£0. 66 ab AB
20 0.51£0.02 b B 16.96+1. 31 a AB
25 0.5240. 02 b AB 13.79+1. 28 b B
30 0.66+0. 04 a A 17.73+1.01 a A

E RN HPEFHARRR p<0.05; AP REFHBARF KR p<0.01,

FERRM AR T (FE2), U B EMIEHBR(PUFAY R L, TiE EWMMHRE X4 T, BV &
SBRHFRY LT K/N¥E % :PUFA>SFA>MUFA.SFA ) S BRI BEMN Frs Mgk, m
PUFA.PUFA/SFA W BB EFBE TR/ B EX CionersCaoises 1B EF MW (p>0. 05), X
CuorCrass B 1R B ER R (p<0.01) s X Cis109Crouies B B E R IH (p<<0.05),
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ZEROEREMNER NS BREMRAMR, 20CR G THAMTRAEREERS
BREKMRTR T, & R L8958 A0 L T AE AT BR .

%2 TEAAXTREERNMIEDTEE R
Tab. 2 The fatty acid composition of P. viridis at different temperatures

3 E(C)
fig B AR

15 20 25 30
Ciao 20.5710.68 23.53%1.43 26.58%0. 23 34.5910. 85
Cigio 3.13£0. 82 1.61%0. 81 2.9310. 22 4,431£0. 46
Cigitar 15.54+1.17 11.30+2.42 13.6210. 26 15.17+1.16
Cigitag - — - 1.8740.17
Cigizus 11.5410. 40 12.6310. 94 14.84+0. 61 4.95+2. 39
Cz014us 3.45" 2.161+0.75 4.0340.01 8.11+1.57
Cz01503 33.66+2.70 31.79+4.90 38.01+0.32 28.21%3. 40
Co2:4us 11.334°0.79 9.1740. 29 - —
Cazesus 2.51%1.20 7.0710.32 — 2.66+1. 66
SFA 23.70 25. 14 29.51 39.02
MUFA 15.54 12.91 16. 55 21. 47
PUFA 62.49 62. 82 56. 88 43.93
PUFA/SFA 2. 64 2. 50 1. 93 1.13
w3 47.71 51.49 52. 85 35. 82
wb 14.78 11. 33 4.03 8.11
w3/w6 3.23 4. 54 13.11 4.42

E: o« RAH -, R, KoL,

2.1.2 xRikE
MAEKTE (#3) , LR EMERE
BIMERY BRI BEKT, HEANZE
ERAARBEMNREEREEKFIEF
#I4H G H96. 15pmol/(m?+s),L.tD=24:0,
HKE128. 21pmol/(m?+s),L:D=18:6,

#3 FBERAN-_BEFRAKBNERERRIEH SR
Tab.3 The growth rate and total lipid content of

P. viridis by repeated experiment

=LA KFHE ERE SRS ROD

AB,  0.5840.03 16.53+0.78

HMAFY% BEER JCHREBEMEREAMN AB;  0.5240.03  16.7940. 44
TR EBRAEWE K4 K EHEH AiBy 0.4240.07  16.51%1.13
AsB,  0.6840.03  18.6340.92

BHEUMER, , KXEERAXMIENS &Y

RMRIE1 Y BE KT K IRRAE R 128. 21

pgmol/(m?-s).L:D=18:60F, & g &

B, HRBEENR THRASA LKA

96. 15pmol/(m’+s), .+ D=18:6. T A 3 MBIE (umol/(m?+5))4 B, Y6 BRI (L D).
RERT AL GO L PUFA O EL R Ai=64.10, A;=96.15, Ay=128. 21}

H R Cosar H & B B & 25 520~ Bi=2410, B;=1816, By=12112,

44. 18 % . TECHGRE R A E R E®

ZE ARG MER Y BRGRER Ciofll Cro B BERW (BT # P<0. 01, /5# P<<0.05) IR

BE 6 BB R AL I PR B 32 B AE A At C15.1w7\CZOxsmaB"J$§§?Ulﬁ]iil%i%ﬂﬂlyi‘f Caovsusf B AL

A;B, 0.5410.02 19.63%1.06
A.Bs 0.511£0.03 16.5810. 68
A;B, 0.6810.02 18.6710.57
AsB: 0.61+0.03 22.84%1.10
AsBs 0.57+0.05 17.42+0. 67
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TRELW,CREAPREW Coen SBMEFERK . LIERAN24: 00 BHF F F Corvsusy
B AL, 24t R38R BE A I R E 44 B X128, 21pmol/ (m?+s) L:D=24:00%,Cy. IS B B, 3
KR 96. 15pumol/(m?+s),L:D=24:0%596. 15umol/(m?+s),L:D=18:6%,96. 15xmol/
(m?+s),L:D=24:0% C g5, & BB » H K2 64. 10pmol/(m?+s) ,L:1D=12:12% .Cppss T B
7£96. 15umol /(m?+s),L:D=12: 128 %> 64. 10pumol/(m?+s),L:D=12:12F164. 10umol/
(m?+s),L:D=18:6HIKZ .

B4 SEEXN_AFREARIEHRER

Tab. 4 Fatty acid compeosition of P. viridis by repeated experiment

1 2 3 4 5 6 7 8 9
Creno 15.07+1.13 16.05+0.65 16.73+0.31 17.95+0.61 21.29+2.35 15.64+0.74 17.72+0.35 20.48+1.4 20.92+3.72
Cisio 2.50+0.21 3.62+0.38 2.98+0.18 3.64%+0.11 3.03+0.48 3.05+0.25 4.05+0.37 3.36+1.33 4.521+0.04
Ci611w7 8.89+0.03 12.46+0.45 6.76+0.11 15.32+2.54 12.10+0.08 6.20+0.73 15.72+1.75 13.06+1.06 11.79%1.06
Cisiiwg 3.86%1.02 - - - - - 1.32" 1.77+0.12 1.18+0.00
Cigiwz 11.914£0.15 11.05+1.44 19.15+1.08 9.53+0.14 12.67+1.24 19.83+0.18 9.461+0.05 7.13-1.16 12.12.+1.71
C2014u6 3.20+0.55 3.05+0.46 1.35+0.59 2.74* 2.74+0.32 1.77£0.13 2.48%1.55 3.41°* 3,38+ 0.57
C2015w3 35.61+0.29 36.22+1.09 40.82+4.79 28.45+1.95 35.521+2.21 44.18+0.30 25.524+1.38 35.17 £ 0.41 31.71 1L 1.35
Caz16w3 9.13+0.20 8.12+1.16 8.65%+1.29 10.46+0.85 8.15+0.82 8.351+0.15 11.64%1.44 9.54£0.99 9.12+0.38
SFA 17.57 19. 67 19.71 21.59 24.32 18. 69 21.77 23.84 26. 44
MUFA 12.75 12. 46 6.76 15. 32 12.10 6. 20 17.04 14.83 12. 97
PUFA 59. 85 58. 44 69.97 51.18 59.08 74.13 49.10 55.25 56. 33
PUFA/SFA 3.41 2.97 3.55 2.37 2.43 3.97 2.26 2.32 2.21
w3 56. 65 55.39 68. 62 48. 44 56. 34 72. 36 46. 62 48. 43 52.95
wb 3.20 3.05 1.35 2.74 2.74 1.77 2.48 3.41 3.38
w3/wb 17.70 18.16 50. 83 17.68 20. 56 40. 88 18. 80 15. 20 15. 67

2.2 SHEI011IMIERIXR

WMRSFR, B ERGRE LR AN SR EKEHRMELYBEKT .25
ENWBE,BEUSCRE, KR N20C, HB25CH30CAERRBE, WEY 520 CTETE
BEXER ;B LI120. 19pmol/(m?+s) B f¥,120. 19xmol/(m?+s).144. 23pmol/(m? s ) ¥
596. 15pmol/(m?+s) AR B EE R HWAMLU L:D=12: 128 KA A S HEHE3011MEK 1
KEL:D=16:8, HZE XK BEMMRT L:D=8:1640, L AR Z X 7B & Y6 B A A B F R
FWHIAERKNBREIERR. AL ERBME  20CRAMBHN SR, HLREABE
MR F25CHM30CH  JERBEXMEE BRI B EEL W, LA L:D=16:8K BIEKF,
BB BERBENMRT L:D=12:12.L:D=8:16H. AL REH =H RN REHE H20C.
120. 19pumol/(m?+s),L:D=16:8,

SWEOIMBHMARMEFCH R.7E SFAFUCuohE, HE BiX23.26% ~
44.72% ,MUFA & Cyo1uti BE L HEEN13.76%~34.12% ,PUFA Bh 0--3&FI N E,. 5
BRAEREARME Corios I F BIEZEHTF Cooisus )5 B’ . PUFA/SFA 503 —PUFAMBIL
B—H . 2HEMBI ZHRN CounnwB BLBEXL W RERLW Cu.IME—EE, B
25 CHR B EMR T 20 CAMI0CAH..BEMEREAELM Conw®I S M, IHFH200F L:D=18
163 B EE MR TF BILRANIKF . Cooisaa 1 Corioun B BRI AR E M ZF| =AFH KL W
& B K/NE,30C.120. 19umol/(m?+s) L:D=16:8BEHT Creus® & M. FH1K20°C. 144. 23
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pmol /(m?+s) . 1.1D=12:12,20°C ,144, 23pmol/(m?+s) L1D=16:8% M T & MH Coosus X %,
fH520°C .120.19¢mol/(m?+s) . L:D=16:8 LB EEZ R . Z BRI FHMEAM KB RERZTES
WO, S ALTREER, N H20C . 120. 19umol/(m?+s)  L:D=16:8 R %5 ¥ #¥ 301145 & EPA
1 DHA # S E %4,

%S FWMNEXKBINEEEREH SR
Tab. 5 The growth rate and totai iipid content of I. galbana 3011 by orthogonai eperiment

R T e S o
1 20 96.15 8116 0.38+0.01 24.43%0. 21
2 20 120.19 12112 0.5910.02 25.31%0. 61
3 20 144. 23 16:8 0.6010. 01 28.271+0.16
4 25 96. 15 12112 0.57%0.02 19.63+1.02
5 25 120.19 16:8 0.6910.02 27.78+1.35
6 25 144. 23 8116 0.4610.01 19. 0810. 30
7 30 96. 15 16:8 0.434+0.09 23.51%1.42
8 30 120.19 8116 0.41%0.01 17.9510. 34
9 30 144. 23 12112 0.59+0.05 23.27+1.64

&6 BWN3011EXXR P HAEREE R
Tab. 6 Fatty acid composition of I. galbana by orthogonai experiment

1 2 3 4 5 6 7 8 9
Cran 24.9310..75 25.0440.81 28.24%5. 14 44.72+2.4]1 31.30%+9.66 23.2610.92 31.8940.09 24.33+3.28 33.34+3.49
Cigeo 3.26+0.10 6.64+1.26 4.06+0.67 3.601+0.20 2.82%0.59 3.45+0.34 5.33+1.55 3.32%1.50 —
Clértar 2.69+1.84 2.25%+0.79 7.21%+1.47 4.93%0.99 7.49* 5.33* 3.31+0.43 10.06+0.53
Cigilwy 8.95:+0.36 17.67+3.33 10.24+0.11 7.914+0.59 8.18+1.16 7.78+0.36 19.27+3.99 8.97+0.41 9.77+1.33
Clgozuh 4.241+0.89 2.32+0.50 6.25%+3.19 15.84+4.25 14.51+1.09 8.30+0.67 4.41+1.19 8.64%+1.17 10.01%1.12
Cruiaws 3.244+0.00 3.88+0.34 3.60%+0.11 3.04%0.66 3.45%0.19 2.33+0.41 3.53+0.23 2.83+0.08 2.83+1.33
C201 1wy 34.12.£1.97 21.0041.40 24.41 £4.99 17.5943.97 16.10+3.82 28.61+1.74 15.57+0.23 26.56+0.01 13.76+1.83
Cuo14u6 2. 58" - 2.07* - 0.99* - 0.87*
C201503 2.35+0.21 5.18+0.49 2.50" 1.9740.34 2.52+0.09 1.62* - 0.9740.51
Caz16wy 15.98+4.61 17.024+0.01 9.83+7.19 2.20* 15.49+2.29 21.8440.31 16.03+1.34 20.75%+1.20 17.85+1. 36
SFA 28.19 31.68 32.30 48.32 34.12 26.71 37.22 27.65 33.34
MUFA 45.76 40. 92 41.86 30. 43 31.77 36. 39 40.17 38. 84 33.59
PUFA 26. 04 25. 57 24.86 23.58 37.44 34.99 26.58 32.22 32.53
PUFA/SFA 0.92 0.81 0.77 0. 49 1.10 1.31 0.71 1.17 0.98
w3 19. 22 23.25 18. 61 7.74 20. 86 26. 69 21.28 23.58 21. 65
w6 6. 82 2.32 6.25 15. 84 16. 58 8. 30 5. 40 8. 64 10. 88
w3/ wh 2.82 10. 02 2.98 0.49 1.26 3.22 3.92 2.73 1.99

N N
3 Wie

FERK T, LR (0 LR BAE30 CRYAE K BIR BB & A &, T A it 8L %5 (1996 116 & T
FERBEERMASY & RABREN20C, X ATREH & R AR, 435 AR Br 2. 87K (1988
(LR 45 R A WA, IR WF YY) o 5 AU AN AR BRR A AR R & Bl BRI IR B T o T A 00 T 7 A KB
) FHEE3011H B RIS TR S B L ERCIHEYE, MR E B RENAER. P AHHEE
FOERER BN R RFMA T HAE AR TR EKRRR, TRERE HE R B EEMER



314 L@ oK™= K EE M 8#

WEITRERR W, BEAS SIFEROEEEKBK, EEXTHRBHEEEN, K™%
BB OERINS 1960]. DERZ[1987 1% 15 R X £ (X A £ 3 40 M & 8 ot 4 M 1 1E
A, 28 E AR E AT, AR R T AR K R B R BEAE 10 CAY BB AR 3R 4 SE L, iR
AEZREE, BERA LR, B1F Fi#—2HR,

ZE (1994 116 L EAM P AR X6 B Z N RRE W R ML, AR, Y6 FSREE
XTSI EMNER T B ERW, BREEREHMIR . 550, 8RR B X 5 MR
3011#9 PUFA § LA BE XM, MR A ER¥ PUFA SR M, X 52551997 1#
i) PUFA FEBIE AR RIEFES W =W FEA - AT, MRS RENERY
AR, ERREZIFIEE R, I AERBREERIE B M, KEHFAEEBRERBET
Cuosus B & B B B, W0 Nannochlloropsis oculata [ Renaud % 1991 . Chaetoceros simplex
[ Thompson % 19901, T Cas.eus & BN B & Y658 A9 1855 T 120, SR 10 & B (Isochrysis gal-
bana Green) B X F 2 [Renaud % 1991]. M7E FHH3011F Coaisusr Coroua ¥ b & JE IR
5 BE Y3 KT 38 K, 4R 8 B2 KK Caooas B9 85 BB VG 3R Y38 KT 3H K 1B Convonn TEIEIRB LI, &
BAEANR/N CRAMMMEERK ENERAERELRBEFTEBTUHNXAR LRRE
RECHEEFHRWE, — M, FAHEREX —RERG T, 8RR SR RKERE
YAEE B9 A0SR O6 BGR B 55, W 75 Bt BRAT () 4< 7 E TR 1] S RE 9 B KB AR, 2R DG BRER
B3R, PR AT B 4T R B B R M AE20 C Y, iR BA: K L S ARBRIIE B w3—PUFA M6 AL, 4F
T EBGRI D RERE MBI B Y IR AT A,

SFHHNNTHEREM o9 R T B, R A ERBEN T H AT §908HRAEE D, X
TEER/TMAK1999 MR b A MM HRIE . FERE01IM MK T EH EPA
DHA, 5 Renaud fl Parry[1994 1. Kjell % [1997 8945 40,16 Brown %[1997 ). 4 E %%
[1998]¥) % A #lF) EPA . JE BA W AEMIBR & MR 12 » w9, w6, w3 & 5 79 A5 BIER R RER A8 Y Y
HE A AE BB (HUFA) , A RER R E AR FNIFIRIESH 1994 ] FrLA BB B H 09 R 5|
REWIRR & B L R BT & 8 2S00 TS ATRR M AL AN 8 B L TR AR 18 £ MR R DL 8 41 Y
W TERE IR 75 SR B, 4% b 3% 1 S b S SE M0 3 AR L IR L VR S 8% 05 TE R AR 3 (R st 4k
M4 &  ARFT A 41, w3—PUFA Ji 32 EPA \DHA RMEE A BN EER S, 03/wbth
RERMEEFRNMENEEIIR [ Zhou % 1998]. AWK, Cipn AT AL K EPA B
DHA ,EPA tA[#1L % DHA {833 ZH#) Ciavzusr A ATREM ] Cuauaus ¥ /L DHA LR H4E 1996].
A, M 03/w6 FIKR/NZRE CREE SCRANFREENR N, BEMCRY S EER
St w3 /w6t 1R A H R WA L I, 1035 5 B A VR BE AN G BB R, MO Y Y w3/w6iE H K
Y MEIERMNE T, B BEHRAEBZ —.

GLrd, BEMEREY MEEEXEMEFER01BREFMEN BEMER T, E
BRI EFET S, IS EEFREMCR, F R RIERET ER. R BT MEE
¥,

£ F X W
DX, 1987. ARAERKEEFMNHR. REMBEERMOYEE. BFEHEER,3:52~55
R, 1996, HLABHEMAR /. RA Tk, 28(11):37

ST BR ML ABEBLH. 1998 MR MEM AR VBN S RURIBHRARMEE. WK SKERR, TOETD.
338~344



44 CEES: BEMECRMURNER CRIERERBRARNER 315

PR R FM(ESR. 1994. SHPERFRH#R. LI PER B HEME. 50

EHI5 A 1999, W HMIRBRRA RN LLBFFF. WHE5HB,.30(1):34~39

EXHLEFR,E EH. 1994 REEREN=AWERELARNER. PRFHABE, 14(3):185~189

BEKH. 1988.. BAEX — SR M P AR MA R EM. WHEMIA, 19(5):439~446

JABEBt, Renaud SM, Parry DL %. 1996. BEXMF ARER . FRELRMERRN LK. SRS R R IR RARY
B, K44, 20(3),235~240

2 OBLBR ek, REEP. 1997, FIANEMIIERLET 3B RAMARERR. WHR ¥, (6),18~20

ERREER, KRB, 1060, MPEBE. LR, WHEEWHAEH, 27~32

Brown M R, Jeffrey S W, Volkman J K, et al. 1997. Nutrition properties of microalgae for mariculture. Aquac, 151:315~
331

Kijell I R, Jose R R, Gunvor @ ie et al. 1997. A review of the nutritional effects of algae in maine fish larvae. Aquac, 155;
207~221

Renaud S M, Parry D L. 1994. Microalgae for use in tropical aquaculture I iEffect of salinity on growth, gross chemical
composition and fatty acid composition of three species of marine microalgae. ] Appl Phycol, 6:347~356

Renaud SM, Parry DL, Luong-V T. 1991. Effect of light intersity on the proximate biochemical and fatty acid composition
of Isochrysis sp and Nannochloropsis oculata for use in tropical aquaculture. J Appl Phycol, 3:43~53

Thompson P A, Harrison P J, Whyte ] N C. 1990. Influence of irradiance on the fatty acid composition of phytoplankton.
] Phycol, 26:278~288

Zhou H Q,Hua X M, Yi C P, et al. 1998. Unsaturated fatty acids and utilization of microalgae. Proceedings of the Fourth

International Symposium on the efficient application and preservation of Marine. Biological Resources, 69~77

EFFECT OF TEMPERATURE AND ILLUMINATION
ON THE MICROALGAE’S GROWTH, TOTAL LIPID
AND FATTY ACID COMPOSITION

HUA Xue-Ming, ZHOU Hong-Qi DING Zhuo-Ping
(Fisheries College, SFU, 200090) (College of Food Science, SFU, 200090)

ABSTRACT The influence of temperature, light period and light intensity on growth, to-
tal lipid and fatty acid composition of Pavlova viridis was conducted with temperature gradi-
ent, repeated experiment of other two factors respectively, and that of Isochrysis galbana
3011 was conducted with orthogonal experiment of above three factors. The results showed
that temperature 20°C, light intensity 120. 19umol/(m?+s) and light period L:D=16:8 was
the optimum culture condition for I. galbana 3011. The P. viridis were suitable to grow at
15~30C. But it could grow faster and produce more lipid and EFA at 20'C, 96. 15pmol/
(m?+s), L:D=1816. The w3/w6 of the two microalgae was synthetically affétcted by environ-
mental factors.

KEYWORDS Pavlova wviridis, Isochrysis galbana 3011, temperature, illumination,
growth, total lipid, fatty acid



