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im i I WEIBEMFEI0. 15, 20,
25, 30M135°C, FiFR A2 NI FEHI 1000 mL=ff 4%
i, B6 AT RIS FRE900 mL( T ¥ k23" B
FEIHCTT), RN 100 mL, HoAth 3% 957 56 1 e IR 3
60 umol/(m’-s), A AL D) 12:12, hFE25, pH
8.10, AT A 36 i 4 I GX Z 8 RE R 6 HE B 77 4,
BRI R 7d . BeRh R THEIN,, 7dJE THEN,, SR B
o HL(Centrifuge 5430 R) 77K 25 0>(6000 r/min) it 5
HE, A7 T A 5 T15(-80°C, FD5-3T, Gold-SIM), I
TE B FE TR -

S BE SR B i 08 Ve B ' 5 B AR 240
60 80. 100F1120 pmol/(m’-s), %6 F4T. HiFisk
fH: JE25°C, FFAAL:D) 12:12, 25, pH 8.1,
FoAth 25 A ) I

EHER ERERRE R E N0, 15, 20,
25, 30F135, %6 V47, HEFRAT: IR EE60 pmol/
(m’-s), JEJEHHA(L:D) 12:12, iR E25°C, pH 8.1,
fih 2% A7) E .

m. k. BERRE A B0 R FH
(A)~ JGREBRE(B)FI # E(C) = I3 =K F IEAC
IRGER 1), HAhEE IR %A S BA(L:D) 12112, pH
8.1, HAh AR L.

13 RIS =REERBRANE
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Gold-SIM). H4FJ& i) EE e F A sk BT )5, SR FH
5 RERRAGE, R B R & =

FERRERLERR 4 RAIKOHT EEAE" ",
S 5%—6%KOH- F I - /K (R FALE 941 1) 24k
2h(60°C/K¥), 2 mLET: IE CUE(RFREL 1 4)$2HL;
Je S Ak, BE i 7% k7% OE O ke (i 4l 31 55 0
L, B EIETR, B TGL-MSAHT. F6890N/5973
A - R RE I AR BT A A — v A
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Tab. 1 The orthogonal test parameter-factor level

K Fcir

Level A B C
1 20 40 20
2 25 60 25
3 30 80 30

In Ny) /t(ZRH, No NRIIGEAI IR EH . NoNEEFR7d)5
PIAME. CREEFRITIE]) . 73 H B SEERH0E AP
{H (Mean):45 #E 22 (SD)K 7R, HLIK 2 5 2 43 HT (AN-
OVA) % 5t )5 Z 4 i (MANOVA) LA & Duncan
% H R 1T (0=0.05)¥ HISPSS 17.0 Geit #fr, H
2007h Excel 34T B2 il
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2.1 BEEXSTROIBNAEK. REESEXIEHEERN
£

mEXSTROIEKFERES EMNF T A
I 33 FEE S STROT (14 ~F- 351 A Xof A6 K 3 2R B i) I 3 (P<
0.05). ZBELE15—35°C W, Bl i Tt = P 5 AR X
AR AR B BT E BRGE S, 7E30°C I i 1T
) FH O AR K R B K (KME M 0.682), (H25° CH E
30°C ZH V- 35 A X A K %6 22 S AN 2 25 (P>0.05), il
FELE10°C A, B8 TdRER 2 FEAET: 20 MR, T
BUEAR . BT DS A IR & 15—35C, il
I N25—30°C(A 1),

0.8
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Fig. 1 Effects of temperature on growth and total lipid content of
STRO1

ARG FRERIR 22 M 83 (P<0.05)
Different small letters indicated significant difference (P<0.05)

TERE10—35°CW, IRE10CHRY, i T At
T3 i, ToiE AR, B AN R TGV 58 BRI 2 & 0 )
JE o TE15—35CHIRE T, iR E R S & &
A R0 235 (P<0.05), BB R &, ZgEais &
SN D, Heh 25 C i IS A B i (17.23%),
H B ZE5E T HA4P<0.05)(F 2).
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Tab. 2 Effects of temperature on fatty acid composition and content in STRO1 (%)

S B
gz Light intensity (‘C)
Fatty acid
atty act 15 20 25 30 35
Cl4:1 2.51+0.02" 1.29+0.01° 1.11£0.03 1.43+0.02° 2.40£0.01°
C14:0 11.70£0.11° 11.80+0.19° 14.40+0.23" 12.85+0.09° 8.94+0.19°
C15:0 1.20+£0.25° 1.5120.17° 0.53+0.05° 1.01£0.07° 0.230.06°
Cl16:1 8.66+£0.22° 9.51£0.25" 10.60£0.26" 10.20+0.16" 5.44+0.18°
C16:0 31.20+0.20° 25.00+0.17° 25.60+0.13™ 24.90+0.18" 32.60+0.28"
C18:2 (n-6) 1.1240.21° 0.80+0.25° 1.10£0.17° 1.10+0.12° 1.3540.13"
C18:3 (n-3) 3.75+0.32° 5.03+0.14° 7.25+0.24° 6.2340.16° 4.10+0.05°
C18:0 24.70+0.10" 16.80+0.31° 15.30+0.23° 20.40+0.13° 31.20+0.42°
€20:5 (n-3) 0.11+0.02° 0.4140.20° 0.44+0.09° 0.52+0.09 1.1140.29°
C20:4 (n-6) 10.47+0.12 24.80+0.34 20.10+0.26° 16.32+0.28° 9.59+0.17°
C20:2 1.17+0.08" 0.21+0.06° 0.66+0.14° 2.40+0.36° 1.32£0.26"
€22:6 (n-3) 1.87+0.09" 2.1640.17" 2.1240.23° 1.76+0.23° 0.07+0.02°
Cc22:2 1.54+0.41° 0.8240.22° 0.830.16° 0.92+0.06" 1.47+0.21°
SFA 68.80+0.31° 55.11+0.20" 55.83+0.33 59.16+0.07° 72.9740.17°
MUFA 11.17+0.16" 10.80+0.12° 11.71%0.30" 11.63+0.32" 7.84+0.24°
PUFA 20.03+0.11 34.23+0.23" 32.50+0.35 29.52+0.16° 19.01+0.08°
n-3 PUFA 5.73£0.23" 7.6040.04° 9.8120.17° 8.51+£0.26° 5.2840.05°
-6 PUFA 11.590.29" 25.60£0.09" 21.20+0.34° 17.42+0.30° 10.94+0.13°
. . S i e e 07 ¢ a L1 18
0.05), fEIE15—30°C A1, % BEPUFA R & b4 ift el & = ZKHE ) o
. . i X EEe = | <
FE (T S ELSE LTHE T RR A%, PUFA R & i 0s [[R b o3
. . . g 112 82
N19.01%—34.23%, 30°CHPUFA /& & &% = @50-4 : ¢ {10 ﬁ:g
o A > I d |18 &=
(34.23%). ZHEMEPARIDHA S B/, 7 MMZ'Z ¢ le¢ 22
15—35C %A+ FEPA S #50.11%—1.11%, DHA T ol | 14 E
> ' dN T =
2.H0.07%—2.16%. 0 . . . . 0

2.2 EEEEISTROIEK., RESERIER
[z ppAl)

FEREESTSTROVEKAMRESEHF

AT R e B8 53 B S STRO 1Y P 257 4H %o AE G T R

I 3% (P<0.05). ZFE7E40—120 pmol/(m”s), b
6 R B I T i AR KRR 2 BT S BRI 5
60 pmol/(m”-s) I - 25 k%o 2 K 58 % % K (KA
0.630), HEEm T HMA., ZEEKWEATE
HE R JEF £ 40—120 pmol/(m’-s), 5% 1E Y648 60 umol/
(mz-s)o

6 R B 7E60 wmol/(m’ - s) I 1% 1) S i 4
BEETEHEMAP<0.05), W& EHRS
(16.73%). &G 7 & 3% B8 = 2K HEF 60 pmol/
(m*+5)(16.73%)>40 pumol/(m’-s)(13.07%) =100 pmol/
(m’$)(9.37%)>80 pmol/(m’*s)(6.87%)>120 pmol/
(m’+5)(6.67%)(1] 2).

FHRRE XISTRO1BE HER LA R AN & E RS2

H3 3T, ASIA] 6 HE5E B X 1% 8 PUF A 52

40 60 80 100 120
R
Light intensity [pumol/(m?'s)]
K2 JEHR R X STROTA: K FLE g & S A2

Fig. 2 Effects of light intensity on growth and total lipid content
of STRO1

.35 (P< 0.05), 1% HE[40 pmol/(m”-s)] I PUFA % &
B H1(34.29%). PUFAH EEZC20:4 (n-6)[1) & &,
JEHE[80 pmol/(m” )] 1418.20%. 1% IEPAFI
DHA & BANE, B % F B EP<0.05). JelEamE
420 pumol/(m’-s)ZFEEPA 5% 721 (2.88%), 6 B HR iy
80 umol/(m’-s)i% i DHA % 5(2.23%) «
23 HEXSTROIMEK., RIEESEREHRN
=AU

EEXISTRO1AE KB MN ENGLEOENER0)
STROT [~V 51 AH X6 A2 K T 5 52 1)\ 25 (P<0.05) . 7E
HEE10—35, B HFE R STROF- A0 A
R R BT R R, ShE2SH AR A K
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Tab. 3 Effects of light intensity on fatty acid composition and content in STRO1 (%)

. piGEE
Jiigini} @3? Light intensity [umol/ (rnz's)]
Fatty acid 40 60 80 100 120
Cl4:1 2.23+021° 1.5120.25 0.8240.43° 1.67+0.16° 2.50+0.20"
C14:0 9.64+0.11" 12.00+0.19¢ 17.3040.26° 8.00+0.20° 13.20+0.21°
C15:0 1.0240.13° 1.1320.10° 1.89+0.08" 1.08+0.07° 1.32+0.12°
Cl6:1 7.38+0.11° 8.25+0.18" 10.40+0.23" 7.20+0.07° 10.40+0.27°
Cl16:0 31.20+0.19° 31.90+0.15" 25.10+0.13° 31.80+0.21° 29.90+0.13"
C18:2 (n-6) 1.6840.12° 1.610.21° 1.47+0.32" 1.26£0.07° 1.19+0.09°
C18:3 (n-3) 2.58+0.31° 4.1640.26° 5.99+0.24° 4.18+0.11° 3.68+0.17°
C18:0 16.70:£0.09° 19.00+£0.19° 13.10£0.12° 20.10+0.22° 21.40+0.15"
C20:5 (n-3) 2.88+0.09" 1.08+0.19° 1.710.12° 1.530.12° 1.10£0.07°
C20:4 (n-6) 17.70+0.13° 14.21+0.25° 18.20+0.21° 17.90+0.29° 12.00£0.21°
C20:2 2.262£0.11° 1.84+0.18° 0.09+0.01° 2.03£0.09” 1.05+0.16"
C22:6 (n-3) 1.0940.10° 1.2020.09° 2.23+0.28" 1.3240.14° 0.91+0.21°
222 3.090.15" 2.0340.17° 0.79+0.16° 1.94+0.15" 1.2540.15°
SFA 59.76+0.18° 64.03+0.13° 57.39+£0.23° 65.98+0.10" 66.82+0.17°
MUFA 10.01+0.21° 9.76+0.12° 11.2240.11° 8.87+0.17° 13.00+0.22"
PUFA 34.29+0.45" 27.72+0.05° 33.2940.15 28.16+0.10° 23.08+0.31°
n-3 PUFA 18.58+0.17° 20.1620.21° 24.2240.08"° 17.32+0.22° 20.59+0.28°
n-6 PUFA 19.48+0.18° 15.610.29° 20.57+0.30" 21.90+0.14° 13.1940.12°
SRR (KN0.634), 113 108 1185 92 (1 20 L 08 [ ki a 18 <
AT RN 3). A K A B R 17 il TRRN TR N A~
1035, & H 5. L2050 b ] EE
ERFEXTSTRO S IR 5 5 WAL 2 (P< 0.05). “Zosl [ d ls 22
TEHRIE10—35, B HhIE T, RIS R 02 f E 14 3
SR %S, EhIE30M BB (13.66%), H2% "o LALIN N o ¢
At (B 3). 10 15 20 25 30 35
LR SISTROIBSBAAR S BEORM % S

FEXTSTRO1 I I I BRZEL AR S 75 5 52 M {2 3 (P< 0.05)
EhE10—35 B PUFAR & S bE & i = 230
Je ETHE NRER S, EhRE25 PUFA R & & i
(43.42%). PUFAH EZRC20:4 (n-6)1 &=, &
FE2501K27.20%. 7EEREE10—35 %1F FEPAS &
H1.06%—9.80%, DHA & & 41.92%—2.66%. L
EhEE25. 30, 3SHFEPA & & AW 18, 4 ik
9.80%-+ 9.16%7F17.25%, K7l /& 2h L2510}, EPA & &
E1149.80%(F 4).
2.4 BHRETFRIRWEITSTROIE K. BB RIER
oAl

R EL IF 3R 16 X STRO14E < F0 & Ag B 520

KHEEZA) LR EB). HEC)#TIE
TG, SR AEKMBESELE 5. AK
R A N: AB,Co, BIRE30C . SEIEEREE60 pmol/
(m’s). ERFEDS, 1% A I T 3R A K g K

3 EREEXTSTROVAE K HMLEIR & & 1520
Fig. 3 Effects of salinity on growth and total lipid content of
STRO1

(KAE150.756); &5 & 2 R &R AH A NAB,C,
IR EE30°C . Y6 HREE 60pumol/(m’-s). #5FE20, 2
B 8 nl1£20.00%.

M STRO1 A K Y 1E 22 Rl & F N A>C>B,
3P ZR RIS STRO 1T 347 A X AR K3 e 52 il £ K
(3 6), FEEF X A95%IMEI T, 3 H3AFE & X1
T3 RA ok A K T8 R B 1) S 2 Ve HE R N F A>F > Fp,
BTG, 6 SRt 1298 - 250 A 5o A Ko 8 g ) S
SAI () K /NIFF N A>C>B, 57 250 Wit 45 B— 2k
(G 7)o AR BE X% A K R (A 1
3 72 7 (P=0.000); D't RE5E X STRO1F 34 A0 X A=
Kl R A B2 7 (P=0.012); IR EAEFEH 2L HAF
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Tab. 4 Effects of salinity on fatty acid composition and content in STRO1 (%)
FaN
e i e sﬁfiy
Fatty acid
10 15 20 25 30 35

Cl4:1 1.44+0.11° 1.45+0.18" 1.47+0.24° 0.53£0.12" 0.57+£0.14" 0.43%0.06°

Cl14:0 11.80+0.25° 12.40+0.33" 12.600.28" 17.80+0.19° 18.5040.09" 22.20£12°
C15:0 1.80+0.04" 1.79+0.19" 1.76+0.07° 1.16+0.20° 0.91+0.18° 0.90+0.23°
Cl16:1 10.20+0.13" 10.800.24" 10.90+0.21° 12.10£0.12° 14.800.09" 16.80+0.11°
C16:0 31.40+0.23" 31.40+0.22" 30.50+0.09" 18.90+0.25° 20.10+0.17° 21.00+0.09°
C18:2 (n-6) 0 1.46£0.21° 1.60£0.20° 1.89+0.13" 1.4620.07° 1.0620.11°
CI18:3 (n-3) 5.370.10° 4.67+0.30° 4.7540.05° 1.44£0.12° 1.46+0.20° 0.95+0.34°
C18:0 16.80+0.19" 16.20+0.15" 16.20+0.05" 6.13+0.14" 6.72£0.10 5.97+0.14°
C20:5 (n-3) 1.2440.32° 1.070.03° 1.0620.12° 9.80+0.11° 9.16+0.09" 7.25+0.17°
C20:4 (n-6) 14.50+0.07° 14.000.18° 14.50+0.11° 27.20+0.32° 22.10+0.16" 20.10+0.23°
C20:2 1.18+0.21° 1.20+0.22° 0.97+0.09" 0.35+0.11° 0.75£0.11° 0.69+0.09°
C22:6 (n-3) 2.42+0.12° 2.04+0.08" 2.35+0.13" 2.23+0.25" 2.66+0.31° 1.924+0.04°
C22:2 1.8740.17° 1.5940.09" 1.33+0.26° 0.5140.05° 0.760.11° 0.62+0.21°
SFA 61.80+0.34" 61.79+0.03" 61.06+0.22" 43.99+0.13° 46.23+0.19° 50.07+0.23"
MUFA 11.64+0.09" 12.26+0.22° 12.37+0.17° 12.63+0.19° 15.37+0.34° 17.23+0.26"
PUFA 26.58+0.40" 26.03+0.32" 26.56+0.12" 43.42+0.36" 38.35+0.11° 32.59+0.15°
n-3 PUFA 9.03+0.14° 7.78+0.21° 8.16£0.31° 13.47+0.05" 13.28+0.10" 10.12+0.11°
-6 PUFA 14.50+0.03" 15.46+0.40° 16.10+0.25" 29.09+0.31° 23.56+0.13° 21.16+0.06°

Tab. 5 Orthogonal test design of the relative growth ratio and total

# 5 STROIEKERFFRABIEIRE &I

lipid combination of STRO1

FH, B22 BAE AR 52 (P=0.000); I% % . JelEas
J5E RN 6 5 X = 3 1 A8 AR FH 23 (P=0.001).

SR IA B4 oA~ I:JF'é?ZDIJ]STROLLDEEIIEX.%’EEE{/\jjB>A>C

ﬁt%—? i&ﬁ% ALA\HE' [===N =

Teff A B C Kovalne Yol fat B ' B i 0 A i EE’J%HDB&N%@S % 9).

nunll - 1 1 1 0.385 contlej;m) BERCHE R ZES S BN e EEE
5 | | 5 04ld 123 (P=0.000), # I“Xa“ﬁvﬁ,u\ﬂaﬁi%ﬂﬁﬁﬂﬁﬁﬁ
3 1 1 3 0.288 16.4 (P=0.002). ImEFIYCHR. AL 2 M H 22 H
. } 2 Lo e TEF(P=0.000); i\ H i“:%‘ﬁy;m”ﬁﬁﬁ(z):ooom
6 1 2 3 0.285 13.6 B E R I XTSTRO1AEFFER AR AN &
N O O R (W NALA T, PUFA R
9 1 3 3 0.223 12.3 HTE’J?HAjjAZBZCI(/mﬁ*‘zSC e HE 58 60 umol/
ifl) ; i ; g;gi }ii (m’s). hFEE20), IS PUFA 2 & 435.37%, %44
12 2 1 3 0.606 17.5 5HENAB;C(EE25°C. HIEHEEE80 umol/
ii g ; é gggg i;g (m’-s). HHE20)LHEMZER, PUFAH XL
s 5 5 3 0.5%0 31 C20:4 (n—6)E/]mi, HAERABLC (RE25C
16 2 3 1 0.406 17.1 REHRFE 60 umol/(m’s). £hE20) C20:4 (n-6)fI &
17 2 3 2 0.619 12.6 = YH A
8 5 3 3 0edl 153 B N23.80%, ,ﬂ HNALB,C(HRE30°C, EHE
19 3 1 1 0.560 12.2 WEE60 umol/(m’-s). EhE20 )M & B H N
g(l’ ; i g 823? {ig 21.90%. iﬁ;&ﬁ@EPA%ﬂDHAQ%%ﬁM&//I\ {H7E
22 3 2 1 0:494 20:0 A3B2C1(/mF3OC 7161\“9§}#60 umol/(m S) :H\E
> : : >0 162 20)F M N IZEMEPAR %ﬁiﬂmm(z 91%)
55 3 3 1 0.460 141 A2B2CI (i /¥25°C J&IR#RE 60 pmol/(m’-s).
26 3 3 2 0521 13.7 JE20) %A T 1% DHA & & ik 3 i @(2.56%)
27 3 3 3 0.504 14.4

(# 10).
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®6 EKERIRES

Tab. 6 Range analyses of relative growth ratio

x8 DEAEREST
Tab. 8 Range analyses of total lipid content

IR oass B Je IR E FNES SLIG S R SRS R hE
Test number Temperature  Light intensity  Salinity Test number Temperature  Light intensity  Salinity
F—AKPMEK, 0.310 0.466 0.393 F—KPIMEK, 13.844 14.400 15.078
B KTHIMEK, 0.532 0.509 0.524 5 ACFIEK, 15.133 15.489 14.178
=K MEK 0.561 0.428 0.486 H=AFIMEK 14.989 14.078 15.300
WZR 0.251 0.081 0.131 W ZER 1.289 1.411 1.122
A% 22 W M ZE 7

Extreme order 1 3 2

Extreme order 2 1 3

RT EKERFEDN
Tab. 7 ANOVA of the relative growth ratio

®9 DEAERESW
Tab. 9 ANOVA of total lipid content

HeiR MZATIM Bl 77 FE PE

HR MAFIR BB B FE PHE

Source TypellI SS df  MS Fvalues P values Source Type Il SS  df  MS F values P values
T e
Temperature 0.835 2 0.418 59.921 0.000 Temperature 28.583 2 14292 17.659 0.000
Tl IR
Light intensity 0.066 2 0.033 4759 0.012 Light intensity 29.858 2 14.929 18.446 0.000
EY s e
Salinity 0.244 2 0.122 17.490 0.000 Salinity 11.807 2 5.904 7.294 0.002
IR TG
Temperaturex 0.038 4 0.009 1357 0.261 Temperaturex 61.505 4 15376 18.999 0.000
Light intensity Light intensity
=L TR L
Temperaturex 0.212 4 0.053 7.614 0.000 Temperaturex 5.218 4 1.305 1.612 0.185
Salinity Salinity
JeHExER JeHExER T
Light intensityx 0.002 4 0.001 0.084 0.987 Light intensityx 68.540 4 17.135 21.172  0.000
Salinity Salinity
ot xdh i<
TemperaturexLight 0.209 8 0.026 3.753 0.001 TemperaturexLight  82.101 8 10.263 12.681 0.000
intensityxSalinity intensity xSalinity

10 BRI SRR FERLA R FI & 2 AV
Tab. 10 Effect of orthogonal test on fatty acid composition and content in STRO1 (%)

=7

Three-factor

AiB,Cy AiB;Cy AB,Cs AB,Cs AiB;Cs

il

Fattyacd = "7 B0, AB.C,  ABC,  ABG
Cl4:1 2.10£0.27° 1.72+0.19° 1.85£0.21° 1.84+0.13¢
Cl14:0 11.70£0.52° 14.80+0.25° 11.00£0.13° 11.60+0.08°
C15:0 1.35+0.43° 1.6740.18° 1.41+0.45° 1.17+0.04°
Cl16:1 10.60+0.75" 10.10+0.43° 11.20+0.06° 9.80+0.13"

C16:0 29.70+0.27" 27.80+0.76° 28.40+0.14° 26.60+0.04"
C18:2(n-6)  0.660.09° 1.03+0.07" 0.58+0.17" 0.63£0.34"
C18:3(n-3) 3.16£0.09° 4.00+0.04' 5.83+0.12" 5.66+0.08"

C18:0 17.10+0.75 16.30£0.61° 16.40+0.56° 16.80+0.59°
C20:5 (n-3)  0.24+0.05" 1.01x0.14° 0.55+0.04° 1.010.01°
C20:4 (n-6) 19.90£0.21° 17.60+0.45" 16.80+0.87" 20.70+1.01°

€202 1.21£0.07° 1.44+0.07° 126£0.01° 0.99+1.01°
C22:6(n-3)  123+032° 1.48+023° 1.45:0.19° 0.98+0.08"

222 1.09+0.02°  1.00£0.23° 3.31:0.04" 2.21+0.23°

SFA 59.85+0.99° 60.57+1.32° 57.21+1.45° 56.17+0.85'

MUFA 12.70+0.15" 11.82+0.13° 13.05+0.08" 11.64+0.34"

PUFA 27.49+0.97° 27.56+1.45° 29.78+0.90° 32.18+1.07°
n_3PUFA  4.63+0.02" 6.49£0.04' 7.83+0.03° 7.65+0.07°

1.98+0.22° 1.72£0.09° 3.29+0.10" 2.36£0.31° 1.96+0.11°

10.80+0.12° 10.30£0.14° 6.69+0.22° 8.45+0.03' 11.40+0.17"

1.02+0.36° 1.22£0.08° 0.65+0.15° 1.09£0.34° 1.78+0.03"

10.10£0.21° 11.40£0.56" 7.48+0.22° 10.30£0.07° 10.20+0.61°
28.7440.14° 27.80+0.94° 30.57+£0.65" 28.10+0.90° 27.70+0.54°

0.99+0.28"  0.75+0.08° 1.1120.09° 0.62+0.08" 0.93+0.04°
5.59+0.18° 5.89+0.18" 7.91+0.14° 6.68+0.17b° 5.2240.24°

18.70+0.60" 17.00£0.43° 24.90+0.91" 20.70£0.23° 17.10+0.67"

0.59+0.02° 0.58+0.01° 0 0.36£0.07°  0.91%0.05°

16.50+0.88" 18.60+1.41° 11.40+0.55° 15.90+0.82° 17.50+0.98"

1.38£0.04° 127+0.03° 2.68£0.04"° 1.53+0.02° 1.32+0.07°
1.3320.01°  1.574£0.01° 0.78£0.13° 1.59£0.16° 1.7240.05°
228+0.17" 2.30£0.03° 2.57+0.03° 2.32+0.08 2.25+0.01°

59.26+1.02" 56.32£0.90° 62.81+1.17" 58.34+1.81° 57.98+0.83°
12.08+0.42" 13.12+0.27" 10.77£0.51° 12.66+0.46" 12.16£0.29°
28.66+0.86" 30.96+121° 26.45+0.94° 29.00£0.99° 29.85+1.27°

7512025 8.04+0.24° 7.91£0.42" 8.63+0.99° 7.85+0.21°

n-6PUFA  20.56+0.76" 18.63+0.23° 17.38+0.65' 21.33+0.78" 17.49+0.08° 19.35£0.93° 12.51+0.67° 16.52+0.87° 18.43+0.96°




676 K& A& Y ¥ 43 &

g3R10
- =T
Hi Wi TR Three-factor
Fatty acid

AyB,Cy A,B,C, AyB;Cy AyB,C, AyB,C, AyB3Cy AyBiCs AyByCs AyB;Cs

Cl4:1 1.61£0.09°  1.44+0.01° 1.45+0.06° 1.9120.04° 2.05+0.06° 1.44+0.12° 1.44+0.02° 1.57+0.07° 1.53+0.05°
Cl14:0 12.40+0.34" 14.30+0.25° 10.60£0.27° 14.00£0.18°" 16.40£0.17° 17.40+0.43" 15.40£0.67° 16.20£0.43" 14.70£0.27°
C15:0 1.65£0.17°  2.10+0.11° 2.49+0.10° 1.75+032° 1.77+0.09° 2.56+0.11° 2.15£0.17° 2.49+023" 2.24+021°

Cl6:1 11.10£0.37° 10.60+0.26° 9.07+0.21° 8.48+0.17°
C16:0 26.30+0.95 22.50+0.76" 24.80+1.12° 27.40+0.84°
C18:2(n6)  1.1320.01 0.99+0.02" 1.06+0.02° 1.38+0.01°
C18:3(n-3)  5.40+0.12° 4850.11" 5.12+0.10° 6.96+0.09°
C18:0 17.90+0.29° 13.70+0.76" 16.30+0.64° 18.93+0.05°
C20:5(n-3)  0.50£0.01' 1.59+0.02° 1.60+£0.01" 1.00+0.04°
C20:4 (n-6) 17.80+0.98" 23.80+0.11° 22.32+0.09" 14.40+0.22°

C20:2 0.97+0.04°  0.27+0.01° 1.96+0.01% 0.43+0.01°
C22:6 (n-3)  1.95£0.23° 256+0.21° 1.96+0.01" 2.05+0.05°
222 1.28+0.02°  1.31+0.02° 1.27+0.01° 1.32+0.03"
SFA 58.25+1.04° 52.60+0.98° 54.19+1.22" 62.08+0.76°

MUFA 12.7140.43"  12.04+0.23" 10.52+0.34° 10.394+0.52°
PUFA 29.03+0.43¢ 35.37+0.87" 35.29+0.56" 27.54+1.02°
n3PUFA  7.85:024° 9.00:021" 8.68+0.17° 10.01+0.24
n—6PUFA  18.93+0.76" 24.79+0.47" 23.38+0.76" 15.78+0.87°

b

8.29+0.29° 9.67+0.36° 9.84+0.21° 9.44+0.20° 10.60+0.17
27.40+1.45° 27.50+0.95° 29.00+0.87" 27.10+1.23" 26.30+0.94
1.50£0.03° 1.64+0.03° 1.44+0.01° 1.68+0.02° 1.32+0.01°
436:021"  4.32+023" 7.754022° 5.36£0.11° 3.97+0.10°
18.30+0.84° 14.30+0.23" 15.70£0.21° 15.20+0.11° 15.20+0.13°
1.59£0.09° 2.24+0.06° 1.09+0.10° 1.80+£0.03° 1.85+0.10
13.30£0.10" 15.40+0.87° 12.70+0.76" 15.40+0.34° 18.30£0.97°
0.48£0.12°  0.18+0.02" 0.32+0.01° 0.35+0.01° 0.36=0.11°
1.88£0.02° 2.15+0.02" 1.91+0.01° 2.16+0.13" 2.28+0.24"
2.66+0.06° 1.19£0.03° 1.26+0.04" 1.26+£0.03° 1.34+0.01°
63.87£0.23" 61.7620.87° 62.25+1.23° 60.99+0.87° 58.44+1.20°
10.3440.54° 11.1120.34° 11.28+0.75" 11.01£0.26° 12.13+0.97"
25.77£0.63" 27.12+0.34° 26.47+0.47" 28.01£0.65" 29.42+0.47°
7.83+£0.32°  8.71+0.21° 10.75+0.85" 9.3240.22°  8.10+0.14°
14.80+0.58" 17.04+0.68° 14.14+0.48" 17.08£0.29° 19.62+0.43°

d

=7

JIg 17 B2 Three-factor
Fatty acid

A3B1Cl A3BZCl A3B3C1 A3B1C2 ASBZCZ A3B3C2 A3B1C3 A3B2C3 A3B3C3
Cl4:1 1.6440.07°  1.30+0.02° 1.43+0.11° 2.04+0.04° 1.24+0.04" 1.69+0.03° 1.39+0.10° 0.96+0.03" 0.93+0.01°
C14:0 13.60£0.67" 16.60£0.43" 14.80+0.27° 11.40£0.26° 14.10£0.27° 14.10£0.31° 14.40+0.24° 18.40+£0.32° 16.50+0.34"
C15:0 2.1940.21°  1.95+0.08° 2.07+0.10° 1.88+0.21° 2.2040.11° 2.25+0.09° 2.34+0.01° 3.19+0.02° 3.01+0.03"
Cl16:1 7.45£0.97°  7.84+032° 8.03£0.24 7.62£025° 8.78+0.32° 8.34+0.11° 5.83+£0.01° 9.91£0.31° 11.30£0.11°

C16:0 30.40+0.11° 29.60+0.43" 29.90+0.34" 31.40+0.56"
C18:2(n-6) 1.63+0.02° 2.17+0.01° 1.74x0.03° 1.27+0.02
C18:3(n-3) 5.56+0.08° 4.99+0.07 4.120.05' 6.64+0.05°

C18:0 20.50+1.01° 17.10+0.56° 18.50+0.47" 22.40+0.98"
C20:5(n-3)  1.81x0.03° 291=0.01° 2.40+0.01° 0.67+0.01°
C20:4 (n-6) 12.40+0.77° 12.70£0.68' 14.00+0.83° 12.40+0.76"

C20:2 0.33+£0.01°  0.47+0.13° 0.55+0.01° 0.34+0.01°
C22:6(n-3)  1.50£0.08° 1.67£0.07° 1.80£0.01° 1.00:£0.03
C22:2 1.01£0.02°  0.75£0.01° 0.67+0.01° 0.86+0.04°
SFA 66.69+1.34" 65.25£0.96" 65.27+0.76° 67.08+0.28"
MUFA 9.09+0.14°  9.14+0.21° 9.4640.25° 9.66+0.24°

PUFA 24.24+0.73% 25.66+0.46' 25.28+0.64" 23.18+0.37"
n—3PUFA 8.8740.09° 9.57+0.19° 8.32+0.26° 8.31+0.18"
n-6PUFA  14.03+0.93" 14.87+1.03° 15.74+0.98° 13.67+0.34"

b d

28.40+0.32° 29.40+0.28" 30.20+0.65" 25.60+0.35% 26.20+0.71
1.86+0.01° 1.48+£0.01° 1.50£0.07° 1.68+£0.04° 1.40+0.02°
6.354£0.04°  5.50£0.01° 6.2320.10" 5.05£0.04° 4.72+0.09"
18.00+0.76" 19.60£0.37° 18.60+0.99" 14.30£1.13" 14.80+£0.97"
1.1240.07°  1.65£0.05° 1.03£0.07° 2.17+0.10° 2.88+0.04"
14.20£0.27° 13.30£0.26" 14.60+0.31° 15.70£0.32° 15.10+0.22°
0.35£0.00° 0.31£0.02° 1.13£0.01° 0.20£0.01° 0.23+0.06°
1.66£0.06° 1.55+£0.10° 1.91+0.11° 2.2240.05" 2.23+0.14"
1.73£0.04°  0.79£0.05° 0.86+0.04° 0.63£0.01°  0.68+0.02°
62.70+1.19° 65.35+0.76° 65.54+1.56" 61.49+0.34° 60.51+0.41
10.02+1.10° 10.03+1.14°  7.22+0.08" 10.87+0.13° 12.23+0.23"
27.27+0.91° 24.58£0.37" 27.26£0.91° 27.65+0.74° 27.24+0.36°
9.13+0.18"  7.15£0.23° 9.17+0.36" 9.44+0.18"  9.83+0.19°
16.06£0.97° 14.78+0.65" 16.10+£0.23" 17.38£0.35° 16.50+0.38"

b d

3 g
3.1 EEXMEAEN

5L PR R k3 A KR AR (1 R IR IR T
2 R R O R R K R R B S B

AR, XE SRR ROR AR B ETE . &
2 i 43 2L 110 ) 8 A AE AN [F) R FE AN [R) 7 S 52
mt . TEAZ IR 45 R A, 45 XTSTROTF- S5 A
AR AR K, R L W] STROTAEK
()i iR A 15—35°C, Hod i fE25—30°C (0.679—
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0.682). ZHATE15—35°C W, BEHE IR E T & T 441
AR B BT S BRI SS, TE30° CRIZ IR
ST 35 A 0 AR K 2R B R (KAEL H0.682), (H25°C 4L S
30°C ZH -3 AN AR K 26 22 7 AN I35 (P> 0.05), it
EFEL10CAME N, KEFRTdRER > AT 0 iR, T
BUEA . X— 55 R 5 S e RT e Y
T T A3 NV B R E10—30°C, e iE IR E R
20—25°CH IR g BA—2L, TR il T H A5 3
B, ZAERIEEROR R TS, AN 1R WG X AN [
()i 3 3L e I AN A, W (Thalassiossira sp.)
TERE24—27 CHE, HAEK B B 2 2 i, 7
30°CHI NS AREAE K, HAE18—24"CiR BEVu Rl A,
Y T LA 0 e A A e Y T A2 1A B (Chae-
toceros muelleri) & — P i e A, H AR B B £
B N25—35C. ARKESTROITELI0C LA R e 4
ARELEAK, TE35°C P X A X A Kl 5 B 5 PR A

TR, AR IR B R U, S
A BRI 2 B g, STROTEARIE 15°C Al
B35 CH B RRD, BAESEHMEAK, 1K
YL R R s 0 fa 35 7 SRR M. Opute! A
UG BT IR B R, 7 BRI T ) IR
A 2R, 7T REAE BT A OIS A O IR Bl R AR AN T
A5 o AKX TR IR IR AR WL E, T e % Ak
PRI 2 A2, KB PRI 70 2% B A i L 1
HEHUA L s . AN [ A T S R A R
TR EAFE, AR SRS &N RN RERE 2
25°C(RR S ®I817.23%). —MAIE7H (Phaeo-
dactylum tricornutum)1 5 RMP-2, SRR 2 1)
BoEiR 20 C! . EEEAIEI®R L E RS A
C14:0. C16:1 (n—7). C16:0, 5 LLrEFEE 1) E S EPA.
I8 S T ek g, A0 7 B L 2 B 7 IR A7)
C14:0. C16:1. C16:0. CI18:0M1C20:4 (n-6), }:
EPA & B&A S . A W 7138 BA g 5 1 IR 40 22 ] B
B SR Z A AI TR & &, HIFAEHA R
PUFAsHI iR AEIR . e AR i 2 8 TRk i o,
IEE20°C T, PUFA & & i 511534.23%, 78 15850
b, R N25°CHY, PUFARR 245 %2, T130°C i% T
PSRBT AR A 28 g, A BRI 2 B AN LA I 1
B 1] % 8o i 7%
3.2 HERSRE X HCERFIY

' HEL 2 T 3 1) A K TR R AR L, X 4 e
A A AR A 0 7 A S T, e i AN HE SR R (1] (19 K i
M AT S 1 P 2 10y Sl 2 B i o
AR PR 2 /D T AR K e W [
Tz —, AW TSR g BRI — e s s
O], OB AR K 2 B . AR GRER G R SR B

60 wmol/(m’-s)iF, STRO1F 55 FH % A= K-k R K AR 7k
5% K(0.630), 246 IR 3R #3100 pmol/(m” s)i,
STROT T 3 FH R AR K 26 B 2 BRI, Ui B = 6 ik
ANFITAZBER LA . AR B P ) AE 3 B 1R '
R AN—FE, W5 (Ellipsoidion sp )TEYGRE E
AR vy, I BRI D9 108.75—244.15 pmol/
(m**s), HHRAE T-71.12 pmol/(m’ ) A= K- 3 A fit
BAREY . 2 5T 0T 90 SR, VR e AL
(1 AR 558 HR A A7 AT AR K 1Y, LA B B O I A,
IKAEFRIFAEYIN T Hem HA R A (7R /1, o]
DAIE Ik 3 ey 0 PR B R 1R 0 R B8 77 R S B, e )2
TE BT IRBE RS G IA AL G DL T, IX PP 15 AL 5
E,(J%EK[Z]]O

IEAZIRIG S5 R KB, YL R EEXTSTRO1 AR &
R R R A K, R T 3R B R R R
60 pmol/(m’-s)Bf, STRO1 K &5 4 & & 5 vl ik
16.73%. LA F-i 50 25 TR I, Bl & e IR 1 7+
&L, MR EE NREER, RHEEAF T STROL
JSY L Sl e D OR 65 s S AN = U £ AN
ANERFEAN = M 48 36 P RO BT IS ot R IIPUFA &
Bl ' 5 34 I 2 T R R ARG IR RN A
FIL S SR & & 2, st T W AH
P ARG RE[20 pmol/(m’s) A F T2 bk 2 KE
4V (Skeletonema munzelii) % 5 S PUFAf f 8172
FALTR] ' B i 5 R 6 AR E 5 A B 0 4 TR 2 B O o
[60 pmol/(m’-s)]E F| T-STRO1JPUFA [l 8, ¥
TRIGEE R, AR TR, PUFAR T
Brka®h, R AR T STROIPUFATIFLE .
33 HEXRCEAF G

ARG R KW, EASTROVEKEE AN
15—35, HidE A KR N25(K{H0.634). hERm
FEIRINBIE A E FEER IS i AR TS T 3
F5E IR R AR AR R, 40 P 9B T 52 B R e i 2
PR, A BRI e R At R R
ERFEEAE 10 LUR, STROUJLFse AR, TEELE
15—35 B, KIE 2350 EFE NREE . ERAA,
Xof 5 B 138 B2 3 AN [, 3 11 K5 (Alexandprium sp.)
VB B AR, EARE R R L P AR AE K. R
A% /N ER B IE B VO R LU AR, 7R E 154575 RN
BT A K

ANFEF AR ERET, SIESENR R
WANE], AREESTROLEE & &R R E B L E
FElJ&10—35, $hEE300), m A& B (13.66%). H
ARSI ER T SRR, BIR R T e
MAEKEAR. EEBE THENEKTERE S
i B, U2 L A FR A7 R I 7 )2 A S 484 A 27
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KR W)

Eird 43 %

TR AR S T E30—35 %R, HE RS &
B T A A", ARG e i 30 RS
e, 5 LR R RV A . X RhEE AR N A
Al WD RE R . 38 ORHE R 5L 1) 26 B B AT A f sk Bk
T A R R B, (R T IR 2P, Ases
(1) 25 5 FAL R TR B R B, 7R 2R 25T, PUFA S & i
1=1(43.42%), £ IEZ I, BUKEREE(20) 6 F T1%
FEEPUFAMFL B, 1E25°C. IR IREF60 pmol/(m’s)
AR EE20/ 2414 F STROLIPUFA & ik $35.37%.
AR TR I, (R A R T RGEPUFARIFL &,
RIS A FI T2 bk 2 [CH 4 BPUFA AR,
TEX SR B B R BT A rh, AR ER B 2 A AT
PUFA (n-3)& B, 68 N6 C20:5 (n-3) 1) & &

o
B 1=,

NIENER6.02% . FESERR AR HUBLRE F7 o, 7]

DA% FE DLAE S 3 e AR A O BR 2 T B SR R A M, AR
JE PG B L 3R IR 2 E 2 (UPUFA.
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EFFECTS OF TEMPERATURE, LIGHT INTENSITY, SALINITY ON THE
GROWTH RATE, TOTAL LIPID CONTENT AND
FATTY ACID COMPOSITION OF STRO01

XUE Rui-Ping, JIANG Xia-Min, HAN Qing-Xi and ZHANG Cong-Ying
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: To optimize the cultivation condition of microalgae, single-factor design and orthogonal experiments were
performed to assess the growth rate, total lipid content and fatty acid composition of STRO1 by temperature, light in-
tensity and salinity. The results showed that all these ecological factors exerted significant effects on the growth, total
lipid content and fatty acid composition of STRO1 (P< 0.05) with the appropriate temperature for growth at 15—35C,
the optimum temperature at 25—30°C (K-value 0.679—0.682) and the optimum temperature for total lipid content ac-
cumulation at 25°C (17.23%). The highest PUFA content at 34.23% appeared at 20°C. The appropriate light intensity
for growth was 40—120 umol/(mz-s) and the optimum one was 60 umol/(m2~s). The light intensity of 40 pmol/(mz-s)
had the highest PUFA accumulation at 34.29%. The appropriate salinity for growth was 10—35 and the optimum sali-
nity was 25. The orthogonal experiments showed that the optimum condition for growth was temperature 30°C, light in-
tensity 60 umol/(m2~s), and salinity 25, and that the optimum total lipid accumulation was temperature 30°C, light in-
tensity 60 umol/(m2~s) and salinity 20, and that the optimum PUFA content was temperature 25°C, light intensity
60 umol/(m2~s), and salinity 20 at 37%. In conclusion, STRO1 was promising prospect in future aquaculture with fast
growth rate and high total lipid and PUFA contents.
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