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Fig.1  Effect of pH on the growth of N.oculata
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Fig.2  Effect of pH on the nitrate absorption of N.oculata
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Fig.4  Effect of pH on the total lipid of N.oculata
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Tab.1 Effect of pH on the fatty acid composition of N.oculata
BERe TRRTRE (% S AEHRR)
pH 1B (d) 14:0 16:0 16:1 18:0 18:1n9 18:1n7 20:4 20:5
2 3.24 32.53 22.67 2.83 3.24 1.85 3.34 14.78
3 3.12 28.79 22.4 1.28 3.98 2.07 5.3 - 18.05
6.2 4 3.00+0.16 27.49+0.43 20.72+1.01 2.43+£1.30 3.99%0.07 2.55%0.24 5.17+0.16 16.90+0.99
S 3.03+0.12 26.59%0.59 20.70+0.70 3.66+0.97 4.25+0.24 3.16+0.47 5.5310.01 16.66*0.54
7 2.6810.24 31.06+0.66 21.76+1.15 1.89+0.18 4.56+0.43 2.49+0.56 5.99+0.49 15.63+1.4
2  3.49+0.32 27.30+0.56 22.43+1.20 1.71+0.12 2.91+0.10 1.89+0.09 3.83+0.06 19.63+0.44
3 3.34 24.02 - 20.24 2.18 3.6 2.1 4.74 18.55
6.8 4 3.79+0.04 24.76+1.14 19.06+0.31 1.66+0.53 2.38+0.09 2.73%£0.17 5.17+0.55 23.23+2.24
S 3.50+0.01 23.84+0.56 17.27+£0.36 2.80+0.44 3.43%x0.12 2.78+0.09 6.17%0.65 20.61+2.69
7 4.00+0.38 38.96+1.37 19.85+1.36 1.72+0.35 6.69£0.43 2.55+0.03 4.49+0.34 12.57+1.8
2 3.66+0.15 28.48+0.88 21.67+0.83 2.54+1.02 3.55+0.12 2.04+0.27 5.37+0.25 15.95+0.99
3 4.13+0.16 31.26+1.52 20.95+0.34 2.29+0.21 3.99+0.08 2.47+0.16 5.46+0.73 12.12+0.38
8.5 4 4.29 29.74 21.29 2.08 3.91 2.62 4.73 11.74
' 5 4.5 34.82 19.26 1.64 6.77 2.76 6.23 12.45
7 4.96%0.14 40.42+1.14 21.14+0.02 1.84+0.02 8.83+0.25 2.29%0.03 4.57+0.24 8.03+0.32
2 3.46+0.04 27.66+0.16 21.68+0.01 2.16+0.30 3.36+0.06 1.76*0.03 4.45+0.24 15.78+0.88
3 3.63+£0.33 25.82+0.89 20.94+1.18 3.18+0.06 1.56+0.08 2.25+0.01 5.61+0.03 18.48+0.43
9.2 4 4.38+0.24 30.08+0.95 21.14+1.12 2.22+0.15 5.41%0.07 2.55%0.07 4.96+0.27 14.80+1.04
S 4.34+0.06 34.62+0.05 20.07+0.40 1.71+£0.07 6.21+0.08 2.47+0.13 5.68+0.11 14.4+0.32
7 4.57+0.02 43.72+1.9 23.23+1.11 1.98%+0.4 8.27+0.57 1.97+0.76 4.00+0.01 8.14+0.57
2. 3.85+0.09 30.76+0.34 21.06+0.18 3.00+0.27 3.62+0.34 2.01+0.08 3.26:£0.00 14.62+0.16
3 3,79+0.21 26.46+0.11 18.59+1.28 2.95+0.57 3.31+0.30 3.13+0.01 4.11+0.04 16.51+0.45
9.8 4 4.28%0.31 31.54+0.09 19.37+£0.93 1.82*0.64 3.36+0.1 2.52+0.17 5.18+0.25 14.95+0.83
' S  4.42+0.32 39.8+0.21 19.41+0.83 1.9+0.13 6.6+0.27 2.55+0.22-  3.96+0.14 16.02+0.15
7 4.65+0.39 40.35+0.58 20.6+1.11 1.91+0.37 7.36+0.15 2.17+0.10 3.57+0.09 9.27+0.64
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Fig.5  Effect of pH on the EPA content of N.oculata in the

early exponential phase

200 4EEEBUAK. 75 pH 6.2 KM N e
W16 o B ARG, G EMRI BRI 31 %,
MEBRESAE T, HA R, A7 R IR IR 4L
M) 40 %/iAT AESTEOW pH X EPAC20: 5) B & K54

(66

W 5 tHE s aTAn 4 pH 6.8 FIACPE T IR AR AR
BREESH B EPAZIN 9.8 ug/ mg( TH) ;Ifi{E pH
9.8 AT, EPAR YW, S8 5.1 ng/ mg
(T&E) FHMENT EPASEERNAK,
3 W

(1) £ pH 6.8 ~9 .8 VB HEI P, HE AP ZRek
BABAS AR  TE pH 55,62 FIRVESAET
B IR AW 52 B BELAS | DRI .40 i 1 2 K 52 214
il — M AR IS H pH 5K pHAH
M N pH 8.3 AiAi . ANFIIERAETEIIEE pHH
AN ARSI pH AR R AR KRR A ST 3h P
S5 . Cohen 1988 SR IVEEREE ( Porphyridiumcne
entum) WA pH oA 7.6 2247 RS ULAEN | B4l A
KARNG | AHIFT R W IR SR BRI pH AR
ERTE  AE pHO .8 BUSEIRIESME T, AR PR RRAR & (9
ARER DA MR IESAE T BT A BRIz
FIPEAG A KA 2 B .

(2) ARV pH 9.8 IS T IR SRR AR
BREER) SR & 2 BAR T HoAh pH £ TR
. 7E pH 6.8 MM T , EPARI G &S, MTE pH
9.8 MM T, EPARIS I BAL T HAb pH &4 T
EPA M35 A SO0 A R B IR R IR 082 1 S 5%
W) 1 0 P P A S T AN R B B M B AT SR
ML AR . 4 pH ITEHETE 5.5 ~ 8 .0 Z A fafise
1) 22 AL i 7 I8 04 24 7 32 pH RIS IR /N, (B
Molina 55 1992 K I 5T ( Isochngis galbana) 7f pH
6.0~8.0 UM, BIRETEBMUAK, 1 EPA T =,
BE pH LFFi R 4 pH 6.0 WS Em . AT
RINAE pH 6.8 N, R AT EEEREE N EPA & i
i X R pH AR TR S 2 EPA B BRI RE g A
BRI . E pH 9.8 B R A PUPR SR BREE 1) 2
& & EPA ¥ W BART HoAl 45 A1 F S IR 2 EPA
B, KRS AT | IR A ks 1 IR
R BT 0 A=k Y ACHE IR DT T 1) & AT
Mre: o FFas , Wid—RYIBIEEG . s B A i
B | A HE 2 AR IR EE AL | pH W Re Al ki 72
B R IIB IR 52 250 BRI EPA & A ALK .

(3) AL RPN pHE&AF T IR Al stk
BRI S B B AE — AN R A M Py 3 2R I HH AR () (¥ A
TR | oI R I & BT R, RIS I
Th, FERs e & Sk B R ; IR AT — 1

HFERNE 12002 75/ 55 26 45/ 55 5 1)



WAk REPORTS
555 F I P 2R B AR TR R AR A A AEXS 200 EPA 2000,30 ( 3) :503 ~ 509

GEBE  RENIN S S T 16 0 Al1s: 3 T.R.MAART BIRE W oM. 2230 KT AL
109 E@Qi]j EPA/{‘E& . ﬁ%ﬁiﬁﬂ,ﬁ\ﬁﬁwﬁﬂﬁ? . FEM T3k BT JE TR H ik ,1991 . 24~ 27,
N R 3~7

Yong manitchai 55 1989 FF-E M 455 F7 HE NG WA, VF 4 W W B MEEAEEA . bR R TR

2B T LR ERE AU A S TR RER XA iR 4 1999 . 214~ 239

T W WA A AR A SRS S 5 prown MR, Jeffiey S. W, e al. . Nutstional properties of

F;:El%%}éﬂﬂ s H‘éfz%ﬁm%qjﬂﬁjzﬁﬁkﬁ s E_EP‘H: microalgae for mariculture , A;uacultwe , 1997 ,151: 315~

i R TR T KR 2 AN I R B 331

ESIRTE A o ARAR leir%iiﬁﬂﬁﬁ ,ﬁm%ﬁﬁﬂ%i,@éﬂjﬂﬁﬁt 6  Zittelli G., Lavista F. et al.. Production of eicosapentaenoic

W . RV 2T CZ GBI AN AN il J7 1R 1) B4 acid by Nannochlowpsis sp . Cultures in outdoor tubular

S = e N ] ,Arao, T. A5 1987 SE R IAE— photobioreactors , Joumalo fbiotechnology, 1999, 70(1 ~ 3) :

TR IS ( Phacodactylum tricomuiumy ', EPA S & 299~ 312

Ml S R . el i . 22 2 S 0) 7 Zou N., Richmond A.. Effect of light - path length in

VR ) S AR P S R T e . 9 outdoor flat plate reactors on output rate of cell mass and of

EPAin Nannochlowysis sp., Joumal ofBiotechnology ,

S 300k 1999, 70(1 ~ 3) :351 ~ 356

1B K KRR EIEASE SRR N PR ARk 8 FidalgoJ.P., Tores E., Gid A. et al. . Effects of nitrogen
AR RE S BRI RRALL IS R source and growth phase on proximate bioche mical composi
2000,24( 7) : 46 ~ 51 tion, lipid classes and fatty acid profile of the marine mi

2 B ZR KRR ARSI ATEE A o A K I P A v Tk croalgal Isochrysis galbana, Aquaculture ,1998, 166:
BERG S AR T BR AL IR SR 35 SR R 2 A 105 ~116

EFFECTS OF pH ON THE GROWIH, TOTAL LIPID CON
TENT AND FATTY ACID COMPOSITION OF THE MARINE
MICROALGA Nannochloropsis oc ulata

WANG Xiwrliang LIU Chen - lir’ ZHANG Xue-cheng

(' Qollege of Mutine Li f Sciences , Crean Unite ity o f Qngdao , 266003)

(* Finst Institute of Qeanogmphy , State Qreanic Adi ministmtion , Qngdao ,266061)
Received : Nov ., 13, 2000

Key Words : Nannochlowysis oculata , EPA, Total lipid, Fatty acid, pH, Photobioreactor

Abstract

pH has an obvious effect on the growth, total lipid content and fatty acid composition of marine microalga Narr
nochlowysis oculata . Results showed that a high growth rate of the alga was obtained under the range of pH 6.2 ~9 .8, but
the growth was very weak at pH 5.5 because the absorption of nitrate and phosphate was disturbed. At pH 9.8, the total
lipid and EPA content of the alga dropped obviously but higher EPA content at pH 6.8 . The total lipid of the species i
creased gradually as the culture aged except for a slight reduction in the early exponential phase , the content of 16: 0 and
18: 1n9 increased obviously in the stationary phase , but the EPA content dropped.
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