5% 34 F5 10 11
2010 4 10 A

Kom O

JOURNAL OF FISHERIES OF CHINA

Vol. 34, No. 10
Oct. , 2010

XEHS 1000 —0615(2010)10 —1518 =07

DOI;10. 3724/SP. J. 1231. 2010. 06987

kel

CNMMERAEREERKEZXRNMEZES=NRM

£ g

Rzg'”, HEL”,

FHE", R O#H,
R,

BES, FF='?, R,
B #, = B

(L. KPR R 5 K RSB Al K FR 8 2 25 5 TR T AP0 )R T 510300
2. FHRIEHE AR S b, L 201306)

WE: ULKRATENERAA,ART 1:1.2:13:14:1F85:1 %5 H AR C/N AR K
BAERATELEKAEBECENT W, FREA, ECNLEN2 I ®H, 2KRALENH
MAEKFERE,KAEGKRKL.98,C/N AN 31 6, A KERMK, 4 KX 1.69;C/N 1
K51, EESE T AR RS, N 31.26% ,C/N L H 2:1 0, Bis4 B8 9 &Ik,
X4 28.39% ;C/N H My 2:1 B, B g B3 E & 5,15 %] 0.84,C/N % 3:1 B, & g B 3%
BRI, XA 0.64;5 Ff C/N WWEX 2 KA EEF WA BRI R AL B R NERIEER,
C/NWENS, KM iy LAl k&R E. AR EW,C/NIER2:1 6, ZEAL

KABRNEKKE IR Z

REWR: FIRATE; KA AXTEKRE; B

FESEE: Q949.27; S917.3

Tkl SREAEF AR BRI IR H
B PR 2RI H G & AT
REVR , TR EGIORE , TR AR, DR AR 7 i
Tei5 YL LIRS i HIRF AR A, TR AR 224 ) o R R
bR, % E AR A S ER L B R B
( Chaetoceros muelleri) J&—Fh i PERER: , SR @ ik i
I"]( Bacillariohyta ) , &% % H ( Biddulphiales) "' | f
TAZBARN B RN IITER , ELEA 40 i BE |
T e i SR P BTG YL RE TSRS AFE AR E
B N A W ST AR W T RE R Y 2 R AL R
z—y
B IRABEBEAEAETUN BERFE Wil
ZFEY AR EY O TS R KA T
AR P 2 AR TR IRA BN
A AR PR TR i RIE i IR R 4
EHOT (R g R AR, 6 TR I A
T E R A L m AR RS H.
IR R, SR TR 55 A2 4k (5748
JERE JELEE FREEAE) Y2 R M S A e ) A K

I 7S B 88 :2010- 06 - 06 &6 B H8:2010-07-20
FETA ) ARAEF LR L5 A200899104)
BWEE  2240/% , E-mail ; scslch @ vip. 163. com

FeE; SFHNE

SCHERFRIRAD : A

FLERR IR Y 5 5 55 2H R, 35 97 A v R O 1Y
He K B I BR S B A 3 S FE RS AL A1
BT 240 B A A= A T A L PN 25 2 40 19 5 B2 314
il , (ELAH A Y AR DR B R KT, U PR AT
LA 240 P9 B 1 2 B4R R 2 ~ 3 %1 . Ratledge
SEUIPEANEIAR T R AR B g i A AL AR A
A TR 0 TR R SR I AN SCAR IS 2 £ Tkl
fiti A(acetyl-CoA) I NADPH, Z, it A J& 4
PV R | B 4% 55 B 15 ) 52 1) HiT 44547 J52 ; NADPH +
H " 2R NTF 26 B & 7 B A, g b
MR H [ R0 RS [ 2R S I 5 i, R 2
K4 NADPH, 4il ffg o — 3% A BURE 1 o € 5 A WL
R EIMAR I RE T F & A R TR EE 2
FAg ! AR C/N AR R fcE i g 2 B L
AEER . R, TR AR A B
IR AR I A S, BT TR AN TR
C/N LB &M MR RABERARK S BE &2
S, LA G AL A6 A 1 A B B il AR K 5 A
RRCE JsV e iR e o



10 4 T 5,5 C/N AR R B AR RKOER LR & B Y R 1519

IO RS WIRES

1.1 ##

T 2009 4F 9 =11 H A8 FE KRl ik
FERE i HE 7K 7 I 5T BT ORI S 30 Bk 96 4T, 7 R A
BN B b E K P RE B K R BT
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JK I 5 99R 7K TBC l Ti J8, Tig /K R BE Ol 20 TR
LF TR K SETTVE 5 d, 28 300 H fii bR g, 7F &
WY A BRI R 7 - NaHCO, 0.15
g/L NaSiO, - 9H,0 0.20 g/L NaNO, 1.00 g/L
KH,PO, 0.02 g/L .\ VB,2. 70 mg/L \VB,1.5 pg/
L .f/2f&# 6 1 mL/L(ZnSO, 23 mg MnCl, 178
mg . CuSO, - 5H,0 10 mg FeC,H,0O, - 5H,0 3.9
g.CoCl, - 2H,0 12 mg Na,EDTA 4. 35 g 7&K
1 L), 8 i %5 A [F] % B 1) NaHCO, i %Y C/N,
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Fig.1 Effect of C/N ratio on the density of
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Fig.3 Effect of C/N ratio on the percentage of

total lipid content of C. muelleri
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Fig.4 Effect of C/N ratio on the increment of
total lipid per day of C. muelleri
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PR AR R . B 2 WO TR GA BB
5 MANIE] C/N FUfEBR R TR 4600 T 458U K
RS HB B2 25 T PP R R SR IR P A K
RN, Wt &I, C/N HAE N 2 B
KRR AR 1.98,C/N AN 3 i34
KFRRMM M E R 1.69, 52408, C/N H(HAE
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R (F=8.126,0.01 <P <0.05), i, 54
C/N WAEM E 5X A 22 R AR B E (P <
0.01);C/N =25 C/N=3 ZHxRtE%
(0.01<P <0.05); HAthfEO N EZ RIS R F
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A (F =2.450,P >0.05) , Hofrxf it 4]
554 C/N AP L Z 0] 28 S 2 . 3% (P <
0.01) ,C/N FHfEA 3 5 C/N HEN 1,2 Z a2
5 (0. 01 <P <0.05) , HoAx Ho ol i) 22 53 A
FH(P>0.05), BI5 4 C/N HAEFMT, 3 KA
BB H 3 5 SO0 B2 35 BORIE B2 42 5
(K1),
2.4 C/NILEX £ K FHEEERERBS0
FH GC/MS a FLIH — 1k 32 (JY/T003—

1996 ) 7 N8 WA R AL , BB BEE B 1 ASFEAR i
e (1), e Hr Bl ol 45, 22 (R M Bl iR
TUFA 3 KT TSFA fyir, HARP C/N HAE
FAFEE SR BE IR N A PRI ER (1 AN 254 K, 5K
411y TUFA 35 [BI7E 63. 04% ~69. 72% , F-H{H
F65.15% L X B AL$E 5 T 5. 82 N H 43, Uk
HH S35 41 P AT R0 = A R A B R N TUFA (1R
2, IR ZE TSFA [HFLER,

®1 AREH C/NEETHERABEENISHERANR

Tab.1 Fatty acid composition on different C/N ratio conditions of C. muelleri

fgifbfjd C/N=1/1 C/N=2/1 C/N=3/1 C/N=4/1 C/N=5/1 c;(if‘ril
Ciz 0.11 0.08 0.15 0.12 0.12 0.22
Cis0 0.05 0.02 0.02 0.03 0.06 0.06
Ciio 12.93 12.56 14.73 11.70 11.37 11.09
Cipa 0.05 0.09 0.13 0.18 0.06 0.36
Ciso 0.67 0.64 1.66 2.20 1.27 4.26
Cis0 19.38 20.49 16.92 17.72 15.39 20.18
Cion 20.30 20.62 15.61 14.70 15.22 15.83
Ci:2 22.47 22.65 9.62 10.20 16.12 9.35
Cig:s 1.66 1.53 7.54 6.09 6.82 3.27
Cizo 1.08 1.11 1.35 1.82 1.11 0.83
Cig:o 0.35 0.40 0.88 0.92 0.46 2.56
Cig 1.44 1.46 5.03 5.32 3.78 4.52
Cign 2.39 2.39 2.92 2.28 2.67 2.84
Cig:s 1.50 1.47 1.47 1.02 1.26 2.87
Ciga 0.59 0.60 0.80 0.61 0.41 1.07
Cy:0 0.10 0.04 0.06 0.04 0.03 0.15
Cooin 0.00 0.09 0.06 0.02 0.00 0.02
Cy:y 0.54 0.45 1.75 2.10 3.36 4. 64
Cy:5 12.50 11.53 16.70 20.76 18.83 13.72
Cao 0.42 0.43 0.65 0.50 0.25 0.92
Coig 1.08 1.00 1.41 1.31 1.19 0.84
Cosro 0.40 0.35 0.53 0.36 0.21 0.39
TUFA 64.52 63.88 63.04 64.59 69.72 59.33
TSFA 35.48 36.12 36.95 35.41 30.27 40.66
TFA 100. 00 100. 01 99.99 100. 00 99.99 99.99

T TFA J3 IR WL s TUFA S SANERIRITRR s TSFA g BMERIIS IR o

Notes: TFA. total fatty acids; TUFA. total unsaturated fatty acids; TSFA. total saturated fatty acids.

3 e
AR O E FH 38 A R B 7R, 15 2 AR 1K

BB e 15 4 4.8 x 10° cell/mL ! 41
T P A R R TR A I I
oM 10 x 10° cell/mL, AfF 5% KW, A2 (KA B e
ML dms 214 x 10° cell/mL, i3 5 B i
SEFRIL I 4. 46 A, 2 AR ) KO A B IR 5

2. 14 1% B B IR 1. 22 x 10° cell/mL, & L
TEREFR M 1. 22 ~ 2. 54 £, 78 & 3% B2 A5
T, R A BTS2 R I AR K AR
SEVHGE AR AR B R R KR O R
0.300; T4 = B 5EiaH , 42 1 A B RO A xR
KRR EER 0. 725 FEARMEFH, C/N Al 2 B
AR R i, B AR 1,98, C/N HfH o 3
BB AR R AL, M RER 1,69, BAR,C/N [

NS}
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HAE 1 ~5 JU R N A G A BB A K B I8
P, EAIFETHRI A C/N HEAE 6 ~31 3
Bl W, M E C/N Fb fH 1 3 K, B F O
( Crypthecodinium cohnii) {4 W) ST R #4
PGSR R EAY) A

S E SR G A B U A R LIRS A
FIT AR R HEERNAE KRR, HE
WME® METARMAEENRIESE N
15.07% , F W3 400 BF 5 38 221G A B 36 10
BN 14.56% A5 R, 22 G BB A
Befr e qE C/N =5 ik, A 31.26% ,C/N =2
BF L BIE A g AR, O 28.39% , AR K
H],C/N LfETE 2 ~5 Ju BN, Sls & fthE C/N L
EABE R K, C/N HEMK, IR R4
AR & O BRI A (acetyl-CoA) A1 NADPH
K G, HI R A B IR BRI R E R,
SERANE SR, F395 P EPRSE CO/N et
R H e Sl 3 i i s T B, kIR RR R e R S
FHTE C/N 2 6 ~ 31 Z [a] B S /N P15 K5 i
Roessler 25 BF5E 738 , = & AR IR A B T 525
EF MG WEEUT G, (BSR4
AL, ATEY R E C/N FLE A3 IN, B2 Bis &
SIS IS RN A 0 R

R, C/N =2 i, Sg HIE K, Hh
0.84 ag, HHX C/N =5 B SR & & 5 &, (H AR X
AR, SR H R AR AR K, HAEE
ATA S T 1Y S e B G, AR R
T, WANBEER A IA , AR WA P R AR )
A A SRR M o AR SR H 3G & 5 A0
XA B & i E 2 LI R AL, WE 5T S AR
H 34 5 5 A AR ORI R B . 1ESE bRt
TR AR BN R AR C/N L AR C i 5 57
W, (AR AR R SR & s R A, A3 4
PR H

il T 22 4 T B AR , A R AR B A N DT IR
SHAEE R 8.12% (14:0),10.21% (16:0) ,18.98%
(16:1),3.21% (16:2),0.12% (18:0) ,2. 23%
(18:1),1.14% (18:2),0.52% (18:3),0. 10%
(18:4) ,21.45% (20:5) ,0.88% (22:6) ., T WE
SELOUBE ST AR E, A R A T T YN W R 4 A
10.7% (14:0),0. 6% (14:2),12.6(16:0),
20.2% (16:1) ,4.8% (16:2),7.9% (16: 3),
2.3%(18:0),3.1% (18:1),0.9% (18:2) ,1.1%

(18:3),0.8% (20:2),2.3% (20:4),29. 1%
(20:5),0.9% (22:6) . MAWFFEHIZE R+ 1Y
BRIR T /SBRIR 17Nk IR 45 He HoAth A BIF 55 Y
Lol , 75k =M IR = T ik DU IR  — Ak
IRTR LT R AP IE 45 R s 5 R X P 25 S5 10 it
U2 07 T, IR A0 SR IOTESE . APF5E
BB 5 4> C/N AR R R 2 [N B, AT A
() A B £ i HOAN I AR IR ) &5 i, Herh C/N 2y
5 I, SN AR D R 5 i ik K, H69.72% .,
HIFH A G RgRE C/N HEEK, IR RPN
HEIEY) LTt A (acetyl-CoA) #l NADPH K&
B, A IO B AR N R AR T R R R
R, C/N HG AR BK, 2 TG A B A P S AN 1
NEWTIR & R .

AT RR], 2 A BB = i 2 n ik
Brap R e I J7 o NaHCO, 2. 30 g/L  NaSiO, -
9H,0 0.20 g/L \NaNO, 1.00 g/L . KH,PO, 0.02 g/
L.VB, 2.70 mg/L VB, 1.5 pg/L.
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The effect of C/N on the growth and total lipid
content of Chaetoceros muelleri

WANG Meng'”, LI Chun-hou'*, DAI Ming', LU Guo-min', WEI Fang-san'”*, LIANG Fu-quan'
ZHOU Yan-yan'?, YANG Hui-ying'?, HU Wei-an'*, YANG Jin'?*, LI Qi'”*
(1. Key Lab of Mariculture Ecology and Quality Control ,Ministry of Agriculture,
South China Sea Fisheries Research Institute ,Guangzhou 510300, China
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The effect of the medium of C/N ratio(1:1,2:1,3:1,4:1 and 5: 1, respectively ) on the growth
and total lipid content of Chaetoceros muelleri was evaluated in this study. The results showed that this algae
had the highest growth rate of 1.98% /d at the C/N ratio of 2: 1 and lowest growth rate of 1.69% /d at ratio
of 3:1. The total lipid content of this algae was the highest(31.26% ) at the C/N ratio of 5: 1, but lowest
(28.39% )at 2:1,and the daily lipid had the highest increment, which was 0. 84 ag. The daily increment of
lipid content was 0. 64 ag at the C/N ratio of 3: 1. The unsaturated fatty acids were also different in
accumulation during the cultivation with 5 different C/N ratio mediums in this finding. The total unsaturated
fatty acids content was the highest when the C/N ratio was 5: 1. In conclusion, the growth rate and total lipid
accumulation of C. muelleri was best at the C/N ratio of 2: 1 in this study.

Key words: Chaetoceros muelleri; C/N; relative growth rate; total lipid content; increment of total lipid
per day

Corresponding author: LI Chun-hou. E-mail ; scslch@ vip. 163. com



