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3%,
1.2 EEEFZFHNIGE

SRR 7R Ty L 4 BRI Y E E
BEFRakff. R 2 B3R W, FE R A 4% 1 000
mL =B, KB 7EE BRI N TR,
JEFAHh 24 L0 D, 5555 M 14 d, 8 K& R
PR 3 WK

MR T S 56 445 SR, R B 7 22 3 3 P 4 3K
SHOU-F93 & 10.15.20.25 130 C 5 MR
B ; £33 SHOU-F56 . H 7 3 SHOU-F119 I
43 BREE SHOU-F124 $¢& 15.20.25.30 f135 C 5
AMIRBERR BE, 4 BRI 5 5% B0 BRER BE 3 0 20
pmol/ (m® « s) o R i iR 5 B 4 5 78 45 ARt
S EEFRREBE N E S AL,
WRIBTRSL GG 25 R , 2153 SHOU-F56 St MR 5% B %
& 10.30.50.70 F1 90 wmol/(m” « s) ; LFERPE
SHOU-F93 . H 7F % SHOU-F119 F14:5k % SHOU-
F124 % BE38 B i% B 4.12.20.28 F1 36 pmol/
(m® « 8)5 MEREE, P LI E 3 1T,
1.3 £ KIER R4 A 4E X R4

BE SR 2 o B K B BORE U R R A K
K Z 2% SHOU-F56 5 57, i I Y& TEAE
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F R VR S R - A T B v (101, V/V) b3 )5,
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Omegawax 320(30.0 m x0.32 mm x0.25 pm),
HR4E Sigma Jig i BRARHE & 1) 3BT 13 A OR B8 B[]
XF R i AR T BRI AT R 1, A — TR A R
BRI E S B AR ATIE =K,
1.4 BURAEFSH

SHME A EG AR K R AT B A 7 A
B AR ECR i, DL 10% HE AKX
TE) , SR Ao BT AR K AR I
WER EEMELSEURRSRE S TER
AAWIHE . SRUFHE « infEZERR, R
PASW Statistics 18. 0 R 4 #4172 0 H1E
Duncan [RZEHWE, UL P <0.05 RREREBE
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WK 1(a) i h¥EsE 14 d J5 A8 [FREE & A4
T £ 158 SHOU-F56 (¥4 T3, HAE 15 CE
25 CYaENREE K, B T ERIR B K F & g
i, 43514 (0. 18 +£0.01) .(0.22 +0.01) F1(0.24 +
0.00) g/L,7E30 135 CHEMETEEZ ST
HAL (P <0.05) , 435317 (0.27 £0.00) g/L i
(0.26 £0.01) g/L, X HR[FRNRERE SR KM T H
FEEEFAH,18 y = -0.000 3 2> +0.017 7x +
0.029 0 ( R*= 0.9769 ), iy [8l )3 J5 #2459 5 A=
KEBEHR29.5 C, EHIBEEE N 20.7 ~
38.3 C,

ZRBRBE SHOU-FO3 7EA AR BE A T A K
TEHLANE 1(b) frs , HAE 20 C B A K i O HE RS
(AR HEZH0.18 £0.00), M7E 15.25 1 30
CHf, lLAEKERRZ, 74710 0. 15 0. 00,
0.15+0.01 F10.14 +0.00,7E 10 CAHAEKET
(AR N 0.12 +£0.00) , XF4:EkEE SHOU-
FO2 7R [A) IR BE 25 A T 19 bb AR K F [m] 15 4347,
BEIGFFE Ry = -0.000 4 2° + 0.015 4x +
0.003 4 (R* = 0.8334 ) , i MG REHEEEK
EEEHR19.3 C B EEEEE N 13.1~25.4 C,

H 73 SHOU-F119 7£ 15 CF| 25 CHEK I
(B 1e) , 34 H 25 CHEAERKERRA0.21 +
0.00), EEET 25 CifH ZF % SHOU-F119 f
AW 5, 7E 30 °C 1 35 C Bf Ho AR KR Ny
0.17 £0.00 F10.16 +0.00, X EHA7EA 7 E &
AT B A K 3R B 43 A, A5 B R R
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Fig.1 Effects of different temperatures on the growth of the four microalgae

2.2 RREEX 4 HRETEE KB
£ -3 SHOU-F56 7E R RSR R T
T 2(a) , B Ot BRGE BE B i, HOOR T E 3
fin, 7E 10 p,mol/(m2 - s) F1 30 ;,Lmol/(m2 - s) B,
FE45120(0.19 £0.00) F1(0.31 £0.01) g/L,
LOLHRGREE A 50 pmol/ (m® - s) B FE 4 (0.35 +
0.02) o/L BEFFHMA(P <0.05), WME 70
pmol/ (m” + s) FI 90 pwmol/(m” « s) i, FEIY K
(0.33+0.01) g/L, X AFEHBERMGTZ
=¥ SHOU-F56 1) T [l 5 70 #7, 15 y =
-0.0001 %+ 0.007 1 x + 0.1297 (R =
0.9483) . HIEIHGFEMS, Bid G IRREEy 35.5
wmol/ (m® + ), 3E BB IR ETE R W 19.5 ~
51.5 pmol/(m® + s),
ZxBR¥E SHOU-F93 7E L HE Ry 4 il 12 pumol/
(m® - s) B ¥yEEA K (& 2b) , fHFE 12 pmol/ (m
- ) B LA R B AR (0. 11 £0. 00) ,{H ) 3R
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Fig.2 Effects of different light intensity on the growth of the four microalgae
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(31.46% ~ 39. 46%) i CI8 (60. 84% ~
66.87% ) i 3, Hrh EZRHER N 16: 0,18 1n-
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3 g

VW R TR B O IR R B2 3 W S A
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BERAZARRRENER. KL HRT
TR BE A8 A X R [F] O B K OF F & B A% /D Bk B
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We , S5 SRRE : REETHE IS8 TG R SR X /N ER
BEAERK IR HEVE AT, S8 A B BRUK P RNRL
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DR IR B T v TR , T 43K SHOU-F93
o IR A% A, A2 % SHOU-F119 i 4% Bk %
SHOU-F124 ¥ k% B8, H s H 7% SHOU-F119
EERBETEE B ZHANG 451 58 SR aR ¥ (
Chlorococcum sp. ) 7E 30 CH} A& K F R, iERH

22V 5T ) 4Bk SHOU-F3 i B AR KR T
% 28. 4 ~ 30. 4 C., RMABIHSRE
SHOU-F93(19.3 °C) Fi&#¥k#E SHOU-F124 (24.3
C) WAL, TTHER i T AR & R4 4
NG

®1 4 KRBEEROEMAR

Tab.1 Biochemical compositions of the four microalgae %
BREIR
b1 JuV oy HER Juyi sy
" Wk Hagb  ENB L E &R i
£33 SHOU-F56 1.35+0.06°  0.4220.02° 0.53+0.01> 20.32+0.16° 24.94+1.52"> 12.73 +0.41¢
%3R3 SHOU-F93 2.00+0.05*  0.62+0.08* 0.64+0.01* 30.90+0.94* 32.64+1.29* 14.63 +0.34°
A 73 SHOU-F119 1.91+0.03*  0.10+0.02° 0.62+0.00*° 15.24+1.10° 33.91+0.84* 23.74 +1.35°
23R SHOU-F124 1.64+0.10>  0.42+0.01> 0.51 £0.02> 25.96 +0.20® 12.59 +0.25° 17.72 +0.38"
[ —FEEE FARAR/NE FRRRERBE(P<0.05),
F2 MRBERIBERTER Y
Tab.2 Fatty acid profiles of the four microalgae %

N&Hime £33 SHOU-F56 43R SHOU-F93 A ¥ SHOU-F119 %35R3 SHOU-F124
160 20.62 +0.25* 16.63 £0.12¢ 17.40 £0.22° 20.40 £0.54*
16:1n-7 1.65 +0.06" 1.10 +0. 17¢ 1.86 £0.33* 1.69 +0.09%
16:1n-9 0.80 +0.05" 0.58 +0.10¢ 1.86 £0.01* 1.86 +0.08*
16:2n-6 9.84 +0.16" 11.33 £0.26* 0.97 +0. 03¢ 0.87 +£0.01¢
16:3n-3 4.76 +0.18° 9.46 +£0.33® - 1.15 £0.11°¢
16:3n-6 - - - 0.62 +0.04
16:4n -3 1.50 +0.05° - 7.78 +£0.25" 10.48 £0.19*
316 39.16 +£0.21* 39.10 +£0.21* 31.46 £0.44° 37.08 +0.87"
18:0 1.38 +0.02° 1.11 £0.24¢ 0.62 +0.06¢ 3.78 £0.04*
18:1n-9 11.91 £0.36° 4.41 +£0.41¢ 23.00 +0.24* 18.22 +0.16"
18:2n-6 36.62 +0.56* 34.62 +£0.19" 13.10 0. 14¢ 9.48 +0.23¢
18:3n-3 10.93 £0.13¢ 20.76 £0.28" 19.88 £0.12° 24.44 £0.87*
18:3n-6 - - 2.07 +0.06 1.56 £0.07
18:4n-3 - - 8.18 +0.08 4.46 +0.09
318 60.84 +0.21° 60.90 £0.21°¢ 66.87 £0.27* 61.94 +0. 86"
220 - - 0.72 +0.04 0.98 +0. 04
240 - - 0.96 +0. 12 -

Y SFA 22.00 +0.23° 17.75 £0.33¢ 19.70 +0. 14¢ 25.16 +0.50*
Y MUFA 14.35 £0.39°¢ 6.09 +0.67° 26.73 +0.259 21.77 +0. 06"
3 PUFA 63.65 +0.56" 76.17 £0.99* 53.57 £0.17° 53.07 +0.48°

T - FRARWH; X SFA FR BRI ; X MUFA R B ARSI ; X PUFA R B MERIENRR. F—17%8dk B4R AR

FNEFRFRZER B (P <0.05),

ML E R BT 9 RE R LRI AL, BER
X AR B B B SR — 118 Y B (B AME DL R
56 BE AR AL BEGR BE 22 18], o Bl T X — 3
B, AR A R X 2 B . RSB BR R B B, ot
HEE BE RO A K B PR R 1, b & 4 A R B
G RRER BE B3 0T R OB AN B, b E
A P 3R 32k B 4 K BE O 5 T T A D
W x4 BRISOELE A R FE 58 B 44 T I
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R —BUEL T X — o AT 4 BRIBIKBEE
EOGHGR BB, B TR . R R GIRE
SHOU-F93, 245t FR38 FF 5 T 20 pmol/ (m® -« s) Hif
HoA KRN 0.08, A HFFRY, FEIGRR G By
B, B 25 BB A% 3 2o 3G i >t & B (7 ( photosynthetic
units) F¥ 0 KOG 3R 6 R B B & G 1K (light-
harvesting complexes ) Y K /]y 3 3 i 4 jg 19 £2
R APITh GBR ¥ SHOU-FO2 A HL T H Ak
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MEEREERM THEREER S, FHRE
4R EREE SHOU-F92 RBME BE S AL A FHA BR
HItEE,

MESA W Y MR JBRFEYTE
PEYI R 12 N TR 25 AR AR RE VR SF 4R
W ABFFEXTT 4 BROUBELH L B ) 4 A, %
BRPE SHOU-FO2 j M & B E (30.90% ) , 7]
DAVE R 32 B2 05 1 SRR IF & R o S TR B 3L
Tl £ A S B — P & B AR R JEORE, B R
EHNFZHME LT RT SR EE TE,
HRIELPRGE 2 BRI KBRS SRS B4R
N 34.49% F 22. 02% ; F BACRAR IS & > e 3H
IS HRGEBISSE N 4.21% ~25.29% , 55
2l N AET LK 40 B 8 AR B I S B AE 23.5%
~42.3% MEEEE . APFE R 4 PRISEER SR &
BIE 12% ~23.74% ,H v A 73 SHOU-F119
BIRESERE, 5 TEM23.74% . X ™R
U0V 3738 i A F 36 SHOU-F1 f) i fiE & & (12.
53% ). NIEWHIBRABKRE , FEEEEEN
Cl6 #1 cC18™, 3 H ZHUKOVA #i
AIZDAICHEK "™ A Jg 4% 3 47 1 36 IS AR A K 4
(20C PAL) R ER . ATFFH 4 PRIGAEE IR
IR B P B B A SR BE R AE . SR T 45 Fh i B
B EL A Jig i R 4 AR S BRI 5, 2 P53 SHOU-
F56 #1453k % SHOU-F93 & A & 1 18: 2n-6
(36. 62% F134.62% ) ., T k& 2 ¥ SHOU-F56
DASNE 3 BRIMBEX &7 B2 9 182 3n-3(19. 88%
~24.44% ), 18:3n-3 F118:2n-6 BIR/KHAIEIE
WEBHLERDRY , F 45k ¥ SHOU-F93
Ja SERIAE R B AT IR K R 2R o
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The suitable culture temperature, light intensity for four freshwater
microalgae and analysis on cellular biochemical compositions

ZENG Bei-bei' , HUANG Xu-xiong"*?*, WEI Li-kun', LIU Lin-lin

(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Shanghai Ocean University , Ministry of Agriculture, Shanghai
201306, China. 2. Shanghai Engineering Research Center of Aquaculture, Shanghai 201306, China. 3. Shanghai University
Knowledge Service Platform, Shanghai Ocean University Aquatic Animal Breeding Center, Shanghai 201306, China)

Abstract: In this study,a culture experiment was conducted to study the effects of different temperature and
light intensity on the growth of four species of microalgae ( Golenkinia sp. SHOU-F56, Chlorococcum sp.
SHOU-F93, Selenastrum sp. SHOU-F119, Chlorococcum sp. SHOU-F124 ), and the biochemical
compositions and fatty acids of the microalgae were analyzed. The results showed that the optimal culture
temperatures were 29.5, 19.3, 21.5, 24.3 Cand the optimal light intensity was 35.5, 8.3, 22.5, 19.2
;.Lmol/(m2 - s) for Golenkinia sp. SHOU-F56, Chlorococcum sp. SHOU-F93, Selenastrum sp. SHOU-F119
and Chlorococcum sp. SHOU-F124, respectively. Under the suitable culture conditions, Chlorococcum sp.
SHOU-F93 cells had the highest contents of pigments (3. 26% ) and carbohydrates (20. 90% ), while
Chlorococcum sp. SHOU-F93 and Selenastrum sp. SHOU-F119 had the highest contents of protein , being
32.64% and 33.91% , respectively and Selenastrum sp. SHOU-F119 had the highest contents of total lipid
(23.74% ). The dominant fatty acids in the four microalgae were 16:0, 18: 1n-9, 18:2n-6 and 18: 3n-3.
Based on characteristics of four microalgae cells, these microalgae may have propects for the development and
utilization as freshwater bait.

Key words: microalgae; growth; temperature; light intensity; biochemical composition
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