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WE R 2 535, 78 30001x,50001x ,80001x Y BB 58 B At Xt #0R 24 22 B ( Stichococcus bacillaris, MACC (0 [ ¥ 1 K 2F T B
JEEE)/C19) F1 3 #/NREE ( Chlorella sp. MACC/C95, MACC/C97 F1 MACC/C102) & 4 #RIGHESIER SIS & 8 N8 Wi BR 4 ik
TTHR. BRTHESIEREN, CHEREER 4 WRIBFHSEM A4 KF EPA (ZTBRAMKE, 20:5(n-3) ) &K PUFA
(ZARMFIRITER ) St ,C19.,C97 #1 C102 [ g i & & 1 SFA (M FIAR T ER ) M i, C19.,Co5 F1 C102 ff) MUFA ( BN 1RF0 AR
BR) BB BEFLW(P<0.05), C19 F1CO5 M LR & & e IR AR B A3 hin S ik 2 PR #, CO7 1 C102 1 S iE & BEIBE Y
MR R TR T B R . C19 B EPA 5 B FEE IR R BE 1S I 2 BUIR-S K& #, €95 ZEh B IRBR B2 T EPA & 845, C97
F C102 fy EPA 5 1 IV B B33 BE (484 i B REAIR 4 BRERBERY AA(TEAEDUMRER , 20:4(n-6) ) & 11 PUFA SR FE B IR
BERIEINTIREAR . 25 8 LA SRR A - C19 7E R BRER B (80001x ) A B AR & i B 2K T H B & 41, IR FGE BE (30001x ) #1HP 6
HRE2 B (50001x) Ab ¥R A %A BEMZE R (12.9%—12.7% ) ,C97 A1 C102 M AR IGR B SR S B B &R THE &8
(43507 40.6% F133.3% ) , C19 #y EPA & BIEHOLIR K BE RS THEAE(12.7% ) ,C97 #1 C102 ) EPA 5 #7377
ROEIREE B K B2 S FHE AT (4510 12.0% 1 10.5% ) ,C95 ) EPA &R 7EE R E /K P B E R FHELAHE, LR
SR B OE HGR BEAL R (B R B MEZE S (14.0% —14.7% ) ;C19 F1 C95 f) PUFA S BT R EIR K BRE MR THEL
I, ZEICIRER BE A P G IRSR B AL BRI BE M ER (5518 19. 1% —19. 4% F121.3% —21.3% ) ,C97 F1 C102 ) PUFA &
EHEMOERGR B KT BE R THELAIE (55510 19.2% F1 18.9% ) . 4 bR EEH EZRARMIERM K 14:0.16:0.,16:1(n-7) .16
:4(n-3).,18:1(n-9) .18:3(n-3) .20:4(n-6) F1 EPA,
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Effect of light intensity on the total lipid contents and fatty acid composition in 4

strains of marine green algae
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Abstract: The total lipid contents and fatty acid composition in four strains of marine green algae ( Stichococcus bacillaris
MACC/C19, Chlorella sp. MACC/C95, MACC/C97 and MACC/C102) cultivated under different light intensities
(30001x, 50001x and 80001x) in /2 medium were determined. One-way analysis of variance showed that light intensity had
significant effects on the relative growth rates, eicosapentaenoic acid (EPA, 20:5(n-3)) and subtotals of polyunsaturated
fatty acids (PUFA) contents of 4 strains of green algae (P <0.05). Light intensity had significant effects on the total lipid
contents and subtotals of saturated fatty acids (SFA) of C19, C97 and C102 (P <0.05). Light intensity also had
significant effect on subtotals of monounsaturated fatty acids (MUFA) of C19, C95 and C102 (P <0.05). The total lipid

contents weakly decreased with the increase of light intensity in C19 and C95, however it was significantly increased with
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the increase of light intensity in C97 and C102. The proportions of EPA decreased with the increase of light intensity in all
strains except C19, the proportions of 20:4 (n-6) and subtotals of PUFA in all 4 strains decreased with increasing light
intensity. Multiple comparison tests showed that the total lipid content in C19 grown at high light intensity (8000 lx) was
lower than those grown at other treatments, but was not significantly different between the treatments of low light intensity
(3000 Ix) and middle light intensity (5000 1x) (12.9% and 12.7% of the dry weight, respectively). C97 and C102 had
the highest total lipid contents (40.6% and 33.3% of the dry weight, respectively) when grown at high light intensity.
The proportion of EPA in C19 reached its highest value (12.7% of total fatty acids) when grown at middle light intensity,
and the proportions in C97 and C102 of EPA reached their highest values (12.0% and 10. 5% of total fatty acids,
respectively) when grown at low light intensity. The proportion of EPA in C95 grown at high light intensity was lower than
those grown at other treatments. However there was no significant difference between the treatments of low light intensity and
middle light intensity (14.0% and 14.7% of total fatty acids, respectively). The subtotals of PUFA in C19 and C95
cultivated at high light intensity were lower than those cultivated at other treatments. However there was no significant
difference between the treatments of low light intensity and middle light intensity (19.1%—19.4% and 21.3% —21.3%
of total fatty acids, respectively). The subtotals of PUFA in C97 and C102 reached their highest values (19.2% and
18.9% of total fatty acids, respectively) when light intensity was 3000 1x. The main fatty acids of 4 strains of marine green
algae were 14:0, 16:0, 16:1(n-7), 16:4(n-3), 18:1(n-9), 18:3(n-3), 20:4(n-6) and EPA.

Key Words: Chlorella; Stichococcus ; total lipid; fatty acids; light intensity

SR E & AA EPA FI DHA( —+ ZHR/SHER, 22:6(n-3)) %% (n-3) PUFAs £ 32 K 1, (n-3)
PUFA {4 BRI B A5 S SR LA S R T RE TR FNAYT 2 8.0 I8 s R B4 L 1 B i R B 58, L
HRH A AA 71 EPA ZRTFI IR R RAT AV M ETFI IR R BEIMLLE =06 0 RIRAT A, ZENLIAR ) 2 A 35
P REEZNFETEM, B HETE I AR S REF B MM MK IR b 2 T Eh Y
(Fe i BA2RAE) JRSEIE FE S MAe S 28 M ERL, o & 19 EPA Fl DHA 4583 7= 3h ) it L 75 IO IR T TR
(EFA) , BBt 32 S H A KRR AT 3,

A R TR PO U 5 2 LA O P ) R P B A O R T B B TR ke 2 A 3R vb B SR R AL AR
B RS OBIR GREE EREESE) ERITHASE . DG HRSR BE R O B0 & VE AR R AE G, TR A Y
HARIR A=A SR o ST AR B VR S A BRI R4 A B 28 Y (B E sh
B PRI G MR ARE o AR SO0 1 BREBEZZBEFN 3 MR/NBRBESE 4 BRIGVE GBETE A [R] DY B8 B2 35 7 i A A X
AR S E BRI BRALBEEAT T IE , DA A K AR R & B @ o't BB 2R 14, oI i AN i A
BT ERBIF T 4R HE BB AR o
1 HREFH=E
1.1 HFFp

SEI P A8 R AR B 5 v [ R 2 S B B 2 (MACC)

/NBREE Chlorella spp. MACC/ C95, /C97, /C102;

FFIRZBILLBE Stichococcus bacillaris MACC/C19
1.2 B3R5

XF 4 D EEBRAE T ARG R GE BE (30001x, 50001x ,80001x ) A% 5525 . BAOLRBEK R 3 MERE, H
K 20N AR AR 08, B PRI T, SRAD 02 853 . LT oL 41 DO AT SRR, At
MR, ERPE 28, ZIR (20 £1)°C . &R MR Eo T B B vk B2
1.3 sk

HBETETRBUE KRR 4 000 x g Bl 15 min YOI, R WBFERER FTHREHAFTELE P, T N,X
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-40°CIRFE
1.4 HMERHEIE
R F RIS K

u=(InN¢ -InN, ) /T

K HERIEE 53 T 83 KB Ny A HE IR T R i B 40 ML 255 Ve S 3537 T K5 O BE4E
2k 88
1.5 HARHRE

BLESREUCRII RE $e SCHk P kAT
1.6 JEWTER I HT

P SR AL RS AR RS AT SCHR Y T o B 40 mg ZEARE S T RS O R INARBUN O 2:1 1R
1/ F R, SR % S5 A 1 mL 2 mol-L™" NaOH-CH,OH ¥ ¥, T4 4R % J5 76 75 CoK I H N 15 min 47
b, B EE A 2 mol-L~"HCI-CH,OH Y% , & pH<2,7E 75°C /K P n# 15 min, EHF (L, AR5 A 1 mL
IEC R , I EIE WO T @3E 24T,

SURE € 2R A 56 & HPS890TT B AR (A 3543, UK MBS T LA U 4% , Coawax carbowax FAHEHE (30 m
X @0.25 mm) , HEAE IR 28 R BE 32 280°C , BT FHR, A N R LA, ik 2 mL-min ™', JFHER 1 pL,
DA AR H —RIES B & IR IR 7 AR B 3 & & o
1.7 ¥Rkt

FH SPSS 13.0 AR TR T 2 MEE R, P<0.05 KA BEEZER,
2 R
2.1 MHMAERE

A ST ARG BRGR BEXT 4 BRI RGOS A ARXTAE R BRI, 2R AR 1, R 1 ATLAE H, C97 ZEF
58 (50001x) T FRAFIAAIRN A K, C19 ,C95 il C102 H7E R L3R (80001 ) TR AGH KAHN A K3, HARXS 4
KEFOLIREE 2 IEE . BET 20 EEREN SRR 4 HREEMAN A REYH BF
2 (P<0.05),

®1 TRXRBEFGTHREFRENETERE

Table 1 Relative growth rates of four marine green algae under different light intensity

S B B/ 1x AN K% Relative growth rate/d !

Light intensity C19 €95 C97 €102
3000 0.578 +0. 02¢ 0.393 +0.01¢ 0.290 +0.01¢ 0.378 +0.01¢
5000 0.598 +0.02b 0.448 +0.04b 0.388 +0.04a 0.422 +0.03b
8000 0.633 +£0.04a 0.476 +0.03a 0.366 +0.05b 0.539 +0.03a

X TR, RSB A R 78 (a, b o) FomA BEMZESR (P <0.05)

2.2 HEEE

AT ARG RRBR BEXT 4 BRERBER SR & BRI, R R 2. R 2 AL - C19 KIflsHi & B7E

®2 TRAXREEFHTHREFFRNENRSE

Table 2 Total lipid contents in four marine green algae under different light intensity

S IR B/ 1x B¢ Lipid content /%

Light intensity C19 95 97 €102
3000 12.9 +0.6a 23.9+3.0 28.1+0.7b 19.7 +1.3b
5000 12.7 £0.9a 22.9+2.8 22.8 +2.1b 27.4 2.5 ab
8000 9.1+0.5b 20.8 2.6 40.6 +3.9a 33.3%1.1a

T X FR—DER, F =SR] 78 (a, b ) FomA BEMZES (P <0.05)
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- 58 (3000—50001x ) [ BE LA K, 3 T A BT IEAR: 5 CO5 Fr) I 5 B Bl R 55 BE 1A T s s A A1 5 €97
1 C102 Fy B R & BHOLRSRE T R MBI & o BT 2004 R R, Bl IREEXS CO5 R & B KR
B BEVEZES WXt C19.C97 71 C102 WIfgii & B IA BE 2R (P <0.05) . L HBGREMN:
CIOTERICHEER SRS BREFMRTHESH, MOCRBENFOERERE LB RAREEER
(12.9%—12.7% ) ;C97 F1 C102 W 73 5| 76 5 Ot H 5 BE il g By &% B B3 1 T H B & 4 (40 51k 40. 6%
33.3%) .
2.3 JRATRRA R

AT 3 A IREEBE /K- (30001, 50001x, 8000Lx ) X 4 k2 B f s BR AL LI B2 M), SEIR A5 R LK 3
1% 3 ] %1,14:0.16:0,16:1(n-7) \16:4(n-3) .18:1(n-9) .18:3(n-3) \AA F1 EPA J& 4 ¥REFEE M) T E AR I B A%

R3 TRXREETHREFZENTERBRAN

Table 3 The fatty acid compositions (% of total fatty acids) in the four strains of marine green algae at different light intensity (means S. D. )

c19 95
30001x 50001x 80001x 30001x 50001x 80001x
14:0 3.3:0.1b 5.0+0.4a 3.3+0.1b 4.50.2 4.2+1.0 4.7+0.1
16:0 36.6 +0.2a 34.1+0.2b 33.120.1c 32.120.1 31.3£1.5 34.5+1.7
16:1(n-7) 28.0+1.2 ab 2.3x1.1b 33.2x1.6a 24.8 £0.4b 24.3£0.3b 27.20.3a
16:3(n-4) 0.3 0.1 - 0.5+0.0 - - 0.20.1
16:4(n-3) 2.120.9 1.4+0.6 1.4£0.3 1.0£0.1 1.1+0.1 1.6 0.4
18:0 2.2:0.3 2.80.3 2.7 +0.1 1.6 +0.2 1.10.0 0.9:0.6
18:1(n-9) 5.5:0.6 6.920.1 5.4+0.4 11.6 0.1 ab 10.3 £0.7b 12.5+0.2a
18:1(n-7) 0.120.1 - - - - 0.120.1
18:2(n-6) 0.6+0.1 0.8+0.2 0.8 +0.1 - 0.3+0.0 0.20.3
18:3(n-3) 1.6 +0.2 1.9+0.1 1.7 £0.1 2.4:0.1 2.120.4 1.8+0.1
20:4(n-6) 4.5+0.1a 3.5+0.1b 3.9+0.3ab 3.920.1a 2.9£0.1b 1.8 £0.1c
20:5(n-3) 9.120.2b 12.7 +0.0a 9.0 +0.1b 14.0 £0. 1a 14.7 +0.8a 7.3+0.5b
22:6(n-3) 0.120.0 0.120.0 - - 0.120.0 0.220.0
SFA 42.120.2a 41.9£0.3a 39.3£0.1b 38.220.2 37.6 £0.8 39.8+0.9
MUFA 33.6 £0.7b 39.2+0.6a 38.6 +1.0a 36.4 +0.3b 34.6 £0.5¢ 39.8+0.2a
PUFA 19.1+0.2a 19.4 +0.2a 17.9 +0.2b 21.3 0. 1a 21.3£0.2a 13.3 £0.2b
co7 102
30001x 50001x 80001x 30001x 50001x 80001x
14:0 5.10.4 6.1+0.5 4.3 0.4 4.7+0.1a 3.2:0.2b 4.8 +0.2a
16:0 32.0£0.1b 29.5+0.9b 36.7 +0.4a 32.4£0.4b 37.120.1ab 37.6 +1.8a
16:1(n-7) 26.0 0. 1b 27.120.1a 26.9 £0.2a 25.30.1b 25.0£0.3b 26.8 +0.1a
16:3(n-4) 0.3 0.1 - - - - -
16:4(n-3) 1.0£0.2b 1.0 £0. 1b 1.8 £0.1a 1.0 +0.1a 0.2 +0.0b 1.3 +0.1a
18:0 1.6 £0.1 - 1.2£0.1 1.5+0.4 - 0.6 0.0
18:1(n-9) 13.1£0.3 13.9 £0.1 14.2+1.3 14.4 £0.4 ab 13.1+0.3b 15.5 +0.3a
18:1(n-7) 0.10.1 - - 0.220.0 0.40.0 -
18:2(n-6) 0.6+0.3 0.6+0.3 - 0.320.0 2.2:0.2 -
18:3(n-3) 2.5+0.1a 2.1+0.1b 1.8 £0.0b 3.5+0.1 - 2.5 0.1
20:4(n-6) 2.8+0.3a 2.3+0.1ab 1.8 £0.1b 3.6 0.3 2.9+0.3 2.7 +0.1
20:5(n-3) 12.0 +0. 1a 10.8 +0. 1b 8.120.3¢ 10.5 +0.2a 8.020.1b 6.20.1c
22:6(n-3) - - - - — -
SFA 38.7£0.2b 35.6 £0.7c 42.2+0.3a 38.6 £0.3b 40.3 +0.2b 43.00.7a
MUFA 39.2£0.2 41.0 0.1 41.1+0.8 39.9+0.2b 38.5+0.2¢ 42.3£0.2a
PUFA 19.2 +0.2a 16.9 +0. 1b 13.5 +0.1c¢ 18.9 +0.1a 13.5 +0.2b 12.7 £0. 1c

I - FRREH ; N TE—D R, A—EERNARR T8 (a, b o) FnE BEMZER(P <0.05)
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fyo /INEKFE CO5 () EPA S E7EPOEIRIRE T S EE S, Co7 1 C102 () EPA & & Bl IEGE B fy 3 b i B (g
REAIS , SFA il MUFA 55 BBV FRGE B 3 i SR 23 s . FPIRZELLTE C19 ) EPA & BBl ¥ HR 58 B iy 3
N2 IUR—F— KB L, SFA B R R BE 1935 I 2 PR, MUFA BB RRGE BE R3S N 23 i 3, 4 Brig
PR 20:4n-6 A PUFA 5 B2 bl HE 58 BE 138 i i P41

AR 2 i aE SRR B B RR SR BEXT C19 [ 14:0.16:0 \EPA & & J¢ SFA MUFA Fl PUFA & & )5
AREMEZR(P<0.05) , X HMARN R EEMZMBAE BEMEZES OLIRERERT C95 1 16:1(n-7) (AA,
EPA & & & MUFA 71 PUFA S 2 ME A BEMHZER (P <0.05) X HAMIER & EMH MK E BEME2E
St IR EEXT C97 19 16:0,16:1(n-7) \16:4(n-3) \18:3(n-3) \EPA {§ & K& SFA Hl PUFA QB HFINA B.3&
H2ZF (P <0.05) 3 HAMAEHR & B KRE BEMES LR C102 ) 14:0,16:1(n-7) 16:4(n-
3) \EPA & & J% SFA MUFA il PUFA S &M IA BEEZER (P <0.05) , X HAAEHR & &Kk s B
EMER,

ZEWBEREY,C19 ¥ EPA & BAEOLIRE AT B THEA(12.7% ) K6 R E =G
R BE AL IR R 8RB PE2E 55 C95 (1 EPA & B 76 R B GR B/KOF B 2K T H B A3 , AR FR 5 BE A dh O B
SR PEACPR AR W2 R (14.0% —14.7% ) ;C97 F1 C102 [ EPA & &4 HI7EMOE IR EK T B2& & TH
BALIE (43514 12.0% F110.5% ) . C19 [ 16:0 FEF1 C5 {) AA FEEMOLHEERE/K LB E R THEL
#;C19.,C95 1 C102 [ 16:1n-7 & & .C97 [ 16:0 & B I7E 5 N JR 58 B /K7 B 2 5 T HAth b 3, A 5 3
bt R A R 2R 5 C19 1 AA S BAEMOEREREK T B FHE AT, % s Bl
R GHRSR BE AL IR R BE T2 R CO7 [ 16:1(n-7) & BAEMDE ISR B KE B 2R T H B AL, ok R
FE G HRR BE AL B (BN AR 22 55 CO5 A C102 1 18:1 (n-9) & B 7E ot HR 3R B A = o't BB B b 3 ] A5 i
EHES e EE A BEMEEF 097 B AA SEAI C102 ) 16:0 S B 7EAR B8 35 B A 't FR 5 B kb 7
BEEEEES, HEABEERE BEZES . 4 BREBER 16:4(n-3) 18:2(n-6) F118:3(n-3) FEKIK.

C19 1y SFA H1 PUFA S & 73 5|7E =o't BR 5 BE /K1 B 2R T AL 3, 74RO FRGE BE A ot R as B b 24 )
B BEEZR (AN 41.9%—42. 1% F1 19. 1% —19. 4% ) ; MUFA 58 W 7E KO8 B 58 B K OF BT
BALIR 7 Ot B R B R R L IR SR BE AL B R R 3 22 R (38. 6% —39. 2% ) . 7E RN BRER BE /KR, C97 N
C102 ) SFA S8 (43510 42.2% F143.0% ) J C95 F1 C102 ) MUFA 58 (4351H 39.8% H142.3% ) ¥ 5.2
mTH B A3 C97 Fil C102 ) PUFA S & 7E KL M58 B K7 B2 & FH B AT (4514 19. 2% F
18.9% ) ,C95 [ PUFA i 5 I 7E = Ot FRGER BE/K 7 B3R T 0B A0 38, FE A0 HR i B8 0 rh ot R i B8 4 38 ) R
FasE (¥4 21.3% ) .
3 itig

TR AR T BR AL AE A Rl 35 35 5544 T T RS P 284k, (BT DR B FLRR IR I ARAE . SRBEANE & 16 Bk Al
18 fift PUFAs, HASAERS T ER A 16:4 (n-3) 1 18:3(n-3) ) | — iy =/ NERBEAN A %540 & B0 EPA, KB 50
LRI A B DHA SRS ARG, 4 MRIGPESIE ) EE IR BR4LR N 14:0.16:0
16:1(n-7) \16:4(n-3) \18:1(n-9) .18:3(n-3) AA i EPA, 571 A IBFIT 45 AT

MR IRRY) B AR RS (ZBEH ) FREERR (BERE AT H AR , =Bt HMEF S A EZ MM 553
ANEFAGIER , HIMAS N S H B 21 PUFAs, BEAS I) & B AER AR o W358 400 o Bl A 45 20 A T el A8 45 2 R 19 LL
B, AT 5038 T RERTBR LR, e rp i E B T2 —) . 7 Thompson 25 5T 45 R p  BR &M 4
B (Isochrysis galbana) ) S8 & EAEBAROGIRIUS i KAE , 5 66 1 KR BE (Pavlova lutheri) ¥ 518 2 & ) Bl Y BR
5 BE 1 385 i (1120—180001x ) H fR—m —{R—7& 28 4k, 7€ 35201x F1 180001x Jt:58 T S AR & B Mo T )5
5 5 SR /NBRBE ( Chlorella sp-2) KNG 75 856 IR 38 BE 2 IEAHE , TR 13 (Amphidinium sp. ) KIJEH
Er B HEE IR B AT R T T M. A 184 M Emdadi D 2517 RS LR BIMORZE OB B F IS S BB .
ASLHEE R, C19 MR & BAE R JGIR T A FTREAR, CO5 i SR & & BE G RGE BE AR LA K, €97 il C102 1)
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SR 2 U B Y B B v T B R, R BGOSR B R AR A R AR T

AR BT 45 R R WG IR0 BE B3 A A1 T 0408 16 Bk A 18 fik PUFAs HYTE AL, 22 16:2(n-6) ,
16:3(n-6),16:4(n-3),18:2(n-6) F118:3(n-3) ") |Lee Y K 2"’ 4% 5 th, 32 B L5 BR 3 ( Porphyridium cruentum)
By 18:2 .20:4 F120:5 &5 B Bl BB SR BE (RS TR BE 1, Seto 25107 45 SR F B 14/ /INBR B ( Chlorella minutissima)
1) EPA & 5 G HR R FE A3 w1 fm . E3E 2 A5 R B, 4B KAEROBIR AR T BOTRBEAN 1 A AR T R 1Y
AR . Renaud 251 A A3 2 7 17 B fo0 86 40 o 720 7 ) S8 25 A R , T3 4 40 355 ek 32 O o
BRI R, FFOTFE T A [RDGHR 264 T S5 HE 42 B (Lsochrysis sp. ) FfH{ 4% Bk B ( Nannochloropsis oculata) K8 i
BRI, G55 BR , Isochrysis sp. (] EPA 25 JLf PUFA 4B HI N. oculata H11#) 16:2(n-4) .18:3(n-3) \EPA & &
Tt PUFA B HIHEE B3 AN T F Mo 7E Sukenik 2512 [ B 57 45 5 3 4 BR 3 ( Nnnnochloropsis sp. ) ) AA |
EPA % & Molina-Grima 25" {53 45 58w 1. galbana ) EPA £ 84 Mortenson 251 {45 B rp 47 41 M £ 3
( Chaetoceros gracilis) f{) 16:2(n-7) .18:1(n-9) .18:2(n-6) .18:4(n-3) .AA Fll DHA & E¥7EE E5E T LM f&
{i, Thompson 251 4 5L 5 7R 24 Y38 M 180001x | [ 1| 4801x B, {4 24 #f & B ( Chaetoceros simples) 1 f#] EPA
M 6. 1% B 15.5% , 1] DHA ]\ 9. 7% W% 3. 6% o IFIFFEE" BFFT 2 SRR P OGIRA R T4 0k
AA F1 EPA TR E, Bt %t = M8 35 3 ( Phaeodactylum tricornutum ) F1/NERBE ( Chlorella sp. ) RAEZE
S [V7] gt 1= i 3 ( Ellipsoidion sp. ) B " %} 14453k 3 ( Nannochloropsis oculata) F14% 6 B J 3 . B4k 5k
A L2003k W PR A% 4 B ( Pyramidomonas sp. , Chlorophyceae L-4) DA J% Liang Y 25" %} = M B8 E 55 6 MR v
REBEMIBT ST th L R B PUFAs & B FEGIR AR T2 TR

TEARSLIG AR, /NKPE CO5 (1 EPA S BT IO ET S 85, 40510 14.0% 1 14.7% , &6
THARE 7. 3% , SHFIAFE BT RAREL; CO7 I C102 fy EPA 5 Jk Bl s HE 8 JBE fry 1 o 1 B S AR,
C97 M 12.0% [& % 8.1% ,C102 ] 10.5% [& % 6.2% , 5 Thompson ) Renaud 2" Sukenik 2!  Grima
%1l Mortenson %' {25 AR Do C19 [y EPA 27 1t B i F 3 JEE 1 38 i 228 AR — = — IR 4 (9. 190 —
12.7%—9. 0% ) , FRAFFAR ZL L4 BEAE P SO BGR BE T RBIER1E EPA FURRKIH ., 4 PREEBEM AA B FELIR
S8 J3F PO M AN TR, 5 Sukenik 251 71 Mortenson 25" fy 45 5 —B(,4 MREEBER) PUFA 5B X BOE FE 3R B 3%
IR, 5B BAEELEY FHEEY BHkE™ K Lang Y %P R -5, P4
AP JE Rl — 7 T P BB E T I 4 BAE S OB B AR N AR K, (R I ) PUFA 18 A3 R IB IR BT S 75—
75 A W] REER 40 Y& VR I A 56, O 4 M 9 IO & 1R FIZE M SR R AR IR | 317, & & PUFA
B AR RS BRI ) A 4y, HAE S ROEE TG UMK OB, 8 T8 e R ot
FIRIRER , IR )& U R AE R TE B R K, SR B SR T ARG B o, Rl T PUFA & & 38fm, T 2400588
AR, BIHE T YA UM AR 5 G & SR R 4, RS & R SR I, 2 B 2 J R ™7 PUFA
TREZ TR,
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