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’ I} C16 0 1C18 0
(PUFA9 0.9 7.0 mmol/L
NH,d , NH,CONH, , NaNO;
NaNO; NH2CONH; ,DHA
, 3.5 mmol/ L NHsO  NH,CONH, ,PUFASs
, DHA 1.8 mmol/L
1.8% 1.6%; NO; , 3.5mmol/L DHA . 2.2%
DHA NaNO; . NHCONH,
, , , , ,DHA
w3 (@3 polyunsaturated , 5 mol/L , 5
fatty acids(3 PUFAS) M mol/L) , :
. a- (Cis 3,LNA) F/ 2 [4] NaNO;
( Eicosapentaenoic acid , EPA) NHsC NH,CONH,
(Docosahexaenoic acid ,DHA) , 0.01,
W3PUFAS, EPA DHA 0.9,1.8,3.5 7.0 mmol/L
;DHA 1.2
600
EPA DHA , mL (1L), 5.0
: x 10%/ mL , 3
, EF7 (Canviron ,Canada) ,
(13l (Isochry- 25 80Mmol/ (m*s ') (L D=16
sis galbana) 8) , :
v
M =(nN¢InNg)/ T
1 H Nt No T
1.1 , (4 000 r/ min,10 min)
( (-20 )

1 1 1 1
1( , ,271000)
2( , ,515063)

NaNO; NH4;C NH,CONH,
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1.3 :165 1 min, 10 /min
L epage!®! , 235 35 min
200 mg , 235 (FID) ,
(C17 0) 2000L ,1 mol/ L KOH-CH3;0OH N, , 30 mL/ min,H, 50
4mL, N 75 mL/ min, 500 mL/ min,
10 min, 2 110, 2UL (9g
, , 2 mol/L HO- ma) , ,
CH;0OH 12 mL , 75 10 ,
min, 2 4
mL , ) )
2
N> , 1mL ,
1.4 2.1
GCG17A ( ),
15 m x 0.53 mm Carbowax  (Cole-Parmer) 1 1
2 50} q —=— (1.0 mmol/L - 5
-9 NaNo NHE.C1 NH,CONH,
7, 2000 ] =18 ' ] s !
E 35
L ysop]*70
]
g 1 000 -
% 500 -
0 i —
0 2 4 6 & 10 W 0 2 4 6 & 10
Bt e} id B[] 1d
1 (n =24
1 M) (n =24
Cino; J/ mmol-L - % Gl Cinyeont,)
3 U) Lmmal-L -1 "l) Lmmol-L -1 (J)
0.01 0.09 +0. 00 0.01 0.07 0. 00 0.01 0.10+0.01
0.9 0.67 +0.03 0.9 0.62+0.03 0.9 1.03+0.02
1.8 0.69+0.01 1.8 0.59+0. 03 1.8 1.06 0. 02
3.5 0.71+0.02 3.5 0.37+0.01 3.5 1.12+0.09
7.0 0.72+0.03 7.0 0.25+0.04 7.0 1.25+0.05
0.01 mmol/L , mmol/ L , 4d
, N H,CONH, ,
0.9 7.0 mmol/L ,NaN O3
(P>0.05, 2.2
oneway ANOVA) NH.C 0.9
mmol/ L , 7.0 2
6
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2

( ,n=23)

CNg\jo3 Jmmol-L -1

Cc NH,a fmmol-L -t

C(NH, CONH,) [mmol-L -t

0.01 0.9 1.8 3.5 7.0 0.0 0.9 18 3.5 0.01 0.9 18 3.5 7.0
Cuo 10.840.6 15.4%0.8 17.8+0.6 14.5%0.2 14.6+0.4 11.2#0.6 13.3%0.0 156%0.1 18.30.6 10.0£0.6 14.5+0.9 156%2.0 16.2£0.8 14.8+12
Cis 0 NT NT NT NT  10£0.0  NT NT NT NT NT NT NT NT NT
Ci6 0 2%6.7£0.7 17.8£0.2 154%0.8 16.8+0.6 18.9:0.1 25.9+0.6 20.7+0.3 17.8+0.4 17.3:0.6 26.7+11 225:1.8 21.3+0.4 189+12 18.7+0.7
Ci61(n-7) 6.4%0.2 44305 4.9%0.5 65:0.2 56%0.1 6.4%12 6.4%0.1 6.6£0.4 4.9:0.2 7.0£0.2 4.5:0.4 3.3%0.2 4105 58207
Ci o 15£00 11* 17+01 0.8£0.2 NT  15:0.0 1201 1.4:0.0 21:0.1 15:0.1 0.8:0.0 10:0.0 13* 16+
Cig 2(n-6) 33.2£0.8 23.7:0.3 20.5:0.9 21.3:0.6 18.4:0.4 33.9:0.2 20.7+0.6 20.8+0.6 19.8+0.7 34.0+0.8 3L.1:2.9 20.7+2.5 25.2+25 24.9:0.2
Cg 2n-6) 52%0.2 58%18 41£0.0 51409 67402 52402 4140.0 41%0.3 4.4%0.4 4.8%0.2 4.8%0.6 4610 4.0£03 4.7£0.5
Co0 0 NT NT NT NT NT NT NT NT NT NT NT NT NT NT
Coam-6  NT NT NT NT NT NT NT NT NT NT NT NT NT NT
Cosm-3 30£0.7 21+  05*  19*  16* 32401 13403 L11* 3.0£0.0 18%04 14%0.1 18401 18%03
20 NT NT NT NT NT NT NT NT NT NT NT NT NT NT
C26(n-3 35t0.3 85t11 88+0.3 0.8+0.4 0.7+0.2 3.740.3 80%0.5 85:0.1 80%0.1 34%0.3 6.8:0.7 7.1:0.3 83:0.2 7.0:0.6
Others 11.240.3 23.4£0.4 23.0£0.3 22.1#0.8 23.3£0.7 9.0+0.3 132404 23.60.3 24.8+18 9.6:0.3 14.1+05 16.9+0.3 22.2+12 20.2+0.4
PUFAs 44.9£0.0 38.8+2.5 33.6+0.8 36.2+17 36.7+0.8 46.0+1.0 45.1+0.1 35.9+0.7 32.6+0.3 45.242.0 44.6+0.8 428422 37.8+13 37.4+0.3
:NT:ot detected; * :only one datum
NaNO; , , , NH2CONH; Ci6 0,C18 2(n- 6
Cis 2(n- ¢ , PUFAs 2
0.01 mmol/L ,Cis 2(n- 6) DHA
33.2%, 7.0 mmol/L PUFAs (w/ w) 2
18.4% DHA NaNO3 0.01 3.5
, NaNO; mmol/ L ,DHA PUFAs
Cis o PUFAs ,7.0 mmol/ L ,DHA
NaNOs ,1.8 mmol/L PUFAs NHsCl
, 15.4%  33.6% DHA
Cuo 1.8 mmol/L ,1. 8 mmol/ L , 1.8%, PU-
FAs 0.9 3.5 mmol/L
NH4Cl , ,
NH,CONH 1.8 mmol/L
Cuo , Ci60.,Ci82(n-6) 2 2 '
DHA PUFAs 1.6 %
PUFAs ’ ’
11.4% 1.8 mmol/L ,DHA
Cis 1(n- 7) 0.01 1.8 mmol/L ! '
PUFAs
,3.5 mmol/ L ! ’
NaNO DHA ;. NH,CONH
NH,C DHA , 3 : : 2 2
DHA
3.7%; 0.9 3.5 mmol/L !
(P > 0.05, Oneway ANOVA) 3
NH>CONH; ,Ci60,Ci82(n-5) PU-
FAs ,Cuuo DHA
0.01 3.5 mmol/L , '
1
, 7.0 mmol/L (6 9]
, NaNO; ,DHA '
NH,Cl N H,CON H, ’
H
7
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001 0.90 1.80 350 7.00 001 090 180 350 001 090 180 3.50 7.00
€INaNG )l -L7 CINH Cl}fmmol -L” CINH,CONH, }/mmol -L"'
2 DHA PUFAs (w/ w) (n=3)
NHJ : pH : ,DHA (
EPA) :
,DHA( EPA)
: NH,Q [2.3.12.13] ( Pari-
0.9 mmol/L etochloris incisa)
PUFAsS ,
NaNO3 , , ( N. oculata)
,EPA 17.8 %,
, [15] ( Crypthecodinium cohnii)
pH ) , KNO3
( 1) DHA [16]
PUFAs , NaNOs3 ,DHA , NH>CONH-
, Cus0,Ci60, ,DHA ,
Cis1n-99 DHA, EPA[10.11] pH ,
N H>CON H,
,C18 2(n- 6) ,DHA
EPA ,Ci18 2(n- #) , PUFASs
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Harrioon!*?  (1990)
, EPA DHA
[15,18] ,
, 0.01
mmol/ L , Clg 2(n- 6)
DHA )

Reitan K | ,Rainuzzo J R,Olsen Y. Bfect of nutrient
limitation on fatty acid and lipid content of marine mi-
croalgae[J].J Phyool ,1994 ,30:972 979

[J]. :
2000,19(2) :6 9

[J]1. ,2001(1) :76 82

Guillard R R L. Culture of phytoplankton for feeding
marine invertebrates] M]. Smith W L ,Chanley M H.
Culture of marine invertebrate animas, Penum: New
York Press,1975.29 60
Lepage G, Roy C. Improved recovery of fatty acids
through direct transegterification without prior extrac-
tion or purification[J].J Lipid Res,1984 ,25:1391
1396
Wang Q H,Li M ,Wang S H. Studies on culture corr
ditionsof benthic diatoms for feeding abdone. . B-
fectsof sinity ,PH ,nitrogenous and phogphate nutri-
ents on growth rate[J]. Chinese J Oceanology and
Limnology ,1998 ,16(1) :78 83
Chu WL ,Phang SM ,Gh S H. Environmentd effects

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

10

11

12

13

14

15

16

17

18

on growth and biochemical conmpostion of Nitzschia
incongicua Grunow [J].J Appl Phyocol ,1996 ,8:389
396

[J1. ,2001 ,7
(4) :47 51
[J1. ,1999(4) :
43 47
Zhukova N V ,Aizdaicher N A. Fatty acid compos-
tion of 15 gecies of marine microdgae[J]. Phyto-
chemistry ,1995,39(2) :351 356
Vi A C,Marty J C. Fatty acidsfrom 28 marine mi-
croage[J]. Phytochemstry,1993,34 (6) : 1521
1533
Xu N, Zhang X, Fan X et d. Hfects of nitrogen
urce and concentration on growth rate and fatty
acid composdtion of Ellipsoidion 9. ( Eustigmato-
phyta) [J].J Appl Phycol ,2001 ,13:463 469
[J].
( ) ,2001,20 (
) :112 115
ol dberg K ,Chiara B ,Cohen Z. Nitrogen starver
tion induces the accumulation of arachidonic acid in
the freshwater green dga Parietochloris incisa( Tre-
buxiophyceae) [J].J Phyool ,2002 ,38:991 994
N/ P

[J]. ,2000 ,24(7) :46 50
DHA [J].
60

Harrion P J, Thompon P A ,Caderwood G S. B-
fectsof nutrient and light limitation on biochemical

,2001 ,26(6) :58

compostion of phytoplankton[J]. J Appl Phycol ,
1990(2) :45 56

Hynn KJ,Garrido J L ,Zgpata M. Changes in fatty
acids,amino acids and biomass during nitrogen star-
vation of ammoniunmrand nitrate-grown Iochryss
galbana[J].J Appl Phycol ,1992(4) :95 104

2004 30 10 ( 202 )

All rights reserved.



Effects of Nitrogen Sources on the G-owth and Fatty Acid
Composition of Isochrysis galbana( Prymnesiophyceae)
Jiang Hanming" Zhang Fengzhen® Gu Hongyan' Zhai Jiang'
Gao Kunshan®

1(Sdf of Biochemistry ,Department of basc medicine , Taishan Medica College, Taian ,271000)
2(Marine Biology Ingtitute ,Science Center ,Shantou Universty ,Shantou ,515063)

ABSTRACT The purpose of this paper is to determine the efects of nitrogen sources on fatty acid
compostion of Ishochrysis galbana. The aga was obtained from different nitrogen sources(NOs ,
NH; ,NH>CONH,) at different concentrations. The growth rate and fatty acid compostion were in-
vestigated and the results showed that 1. galbana grew poorly , while contained the highest percentage
of Cis0,Cis 0 and polyunsaturated fatty acids(PUFAS) in the total fatty acids, when no nitrogen was
added to the cultures. Wihtintherangeof 0.9 7.0 mmol/L , I. galbana growth rate increased with
added N H,CON H, and decreased with increased NH,Cl. Howerer , little change was shown when us
ing NaNOs. The proportion of DHA of tota fatty acids with NaNOs or NH,CONH, as nitrogen re-
ources could increase to its maximum at 3. 50mmol/ L then decreased. With NH,;Cl or NH,CONH; ,
the higher nitrogen concentration ,the lower PU FAspercentage of tota fatty acids. DHA content based
on dry mass achieved the highest at 1. 80mmol/L with 1.8 NH;Cl or 1.6 % NH,CONH,. The maxi-
mal DHA of 2.2 % wasobtained at 3. 50mmol/L with NOs; . At the same nitrogen concentration ,the
highest DHA content can be obtained with NOsz , while the lowest with NH,CON Hs.

Key words nitrogen source, Iscchrysis galbana, growth, fatty acid, PUFAs, DHA
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