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Tab.1 Names, codes and characters of seaweeds used in this experiment
1 Ulva pertusa Kjellm UK
2 Enteromorpha linza EL
3 Bryopsis plumosa Ag. BP
4 Enteromorpha prolifera EC
5 Sargassum thunbergii Okam. ST
6 Laminaria japonica Aresch LA
7 Undaria pinnatifida Sur. UP
8 Sargassum enerve Ag. SE
1.2 R BRAAT 2 BER 5N
12 s 2.0 RSB A
10.0 g, 8 2 t
( 2 cm), 20°C  10h, (P 0.05,
20h 3) 4 (15.91mg/g)
’ 40 4 (11.24 mg/g)
40 mg, 450C 4 h , : 38.79 mg/g,
C19: 0 1 mL, 2 mL 6.87 mg/g
| mL ’ 10 min, 8 SFAs MUFAs PUFAs; 16
1.0 mL ’ , (C16) 18 (C18), 20
| - (C20) (2
4 16: 0 18:
' i ’ lo9 18: 303 18: 206 18: lo7,
0.5 mL s 5 mL 2 mol/L /
. 4 16: 0 18:
’ soC 4 b, > 2 lo9 18:206 18:3w3 20: 406 20: 503
> mL . 18: 107 , 18: 109
R 1 mL, , 0.20 pm (2
122 22 FERF B4 ARSI H
el DB- . 8
FFAP (30mx0.25mmx0.25um); (D 18
: 1.0 mL/min; 150 C 3 min, — 2, UK EL EC BP, )
10 ‘C/min 230 C, 15 min; : ; II ST SE UP LA,
: 35.5 kPa; , 10 1; 4,8 5 ¢
£ 220 °C: ( FID) . 280 C: UK EL EC, BP, ST  SE,
1.0 uL IV UP, V LA
8 2 , 18: 33 18:
1.3 HEGI T & lo7 18 109 (P 005, 4); 8
R 5 s 14:0 16:0 18: 109 18: 107
SPSS 18:3w3 18:4mw3 20: 109 20: 503 20: 2w6
, SPSS16.0 (P 0.05, 4)
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Tab.2 Fatty acid compositions of eight seaweeds

R kE REPORTS

(FA) (%)

UK EL BP EC ST LA UP SE
8:0 0.28 0.18 0.07 0.91 0.20 0.16 0.12 0.10
12: 0 - - 0.14 - - 0.05 - 0.18
14: 0 2.56 1.54 3.37 1.79 8.51 0.64 9.24 6.88
15: 0 0.71 0.79 0.14 0.41 0.48 0.54 0.49 0.38
16: 0 47.23 49.51 35.04 47.11 45.57 36.18 43.76 44.99
16: 1o 9 0.67 0.42 0.97 0.20 0.31 0.39 0.52 0.37
16: 1o7 3.59 3.10 2.56 0.36 10.97 0.11 0.28 8.54
16: 1o5 - - 0.12 - - 0.13 - 0.08
16: 2w4 0.34 - 0.12 - 0.81 0.05 - 0.23
17: 0 0.39 0.37 0.14 0.43 0.19 0.32 0.24 0.30
17:1 0.35 0.23 0.13 0.95 0.34 0.27 0.24 -
18: 0 - - - - 3.49 - 4.38 -
18: 1m9 2.59 1.94 4.44 2.30 11.93 29.83 17.53 10.84
18: 17 13.84 14.10 8.74 16.98 1.19 0.65 0.71 2.47
18: 206 7.21 7.02 14.32 0.23 4.59 8.64 4.13 3.97
18: 3m3 11.95 10.92 21.92 16.43 4.28 2.52 3.85 3.36
18: 4®3 4.81 5.54 0.33 6.66 0.45 4.02 5.16 1.84
20: 0 0.23 0.40 0.08 0.54 0.32 0.87 1.01 0.50
20: 109 0.68 1.06 0.28 0.48 2.32 0.91 0.65 2.87
20: 206 - - 0.31 - - 0.17 0 0.11
20: 3m6 - 0.87 1.04 1.26 - 0.38 0.32 0.43
20: 406 0.81 1.18 4.82 0.71 2.48 7.10 3.53 8.07
20: 5w3 0.55 0.82 0.71 1.13 0.71 5.85 3.83 2.41
22: 0 1.19 - 0.16 1.09 0.84 - - 1.046
22: 603 - - - - - 0.19 - -
PUFA(n-3) 17.31 17.28 22.96 24.22 5.44 12.58 12.84 7.61
PUFA(n-6) 8.02 9.07 20.49 2.2 7.07 16.29 7.98 12.58
Cl16 51.83 53.03 38.81 47.67 57.66 36.86 44.56 54.21
C18 40.4 39.52 49.75 42.6 2593 45.66 35.76 22.48
C20 2.27 4.33 7.24 4.12 5.83 15.28 9.34 14.39
SFA 52.60 52.80 39.17 52.29 59.61 38.77 59.24 54.39
MUFA 21.73 20.85 17.25 21.28 27.07 32.29 19.93 25.18
PUFA 25.67 26.35 43.58 26.43 13.32 28.94 20.83 20.43

7.37 9.24 38.79 8.25 6.87 14.68 13.44 9.98

TFA(mg/g)

e 6

*3 BEEWESEHEBRMEZHEGEE

Tab.3 The statistical significance test of average difference between the Green algae and Brown algae

(mg/g)

T

15.91
11.24

15.27
3.53

0.069

0.57
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Tab.4 The statistical significance test of average differ-
ence between the algaes

C AS E

Label

UK
EL
EC
BP
ST
SE
upP
LA

Z
=
3
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Rescaled distance cluster combine

AN N W W RN =

Cluster analysis based on the fatty acid compositions of eight seaweeds species

BEPRENRNEZF A8

5
F F
8: 0 1.286 0.300 0.484 0.752
12: 0 4.063 0.090 2.267 0.264
14: 0 4.009 0.092 30.929 0.009
15: 0 0.069 0.802 1.730 0.340
16: 0 0.284 0.613 37.389 0.007
16: 10 9 0.954 0.366 1.978 0.301
16: 1o7 0.791 0.408 8.711 0.053
16: 15 0.263 0.626 4.896 0.111
16: 204 0.606 0.466 0.905 0.555
17: 0 0.952 0.367 6.028 0.086
17: 1 1.044 0.346 0.418 0.791
18: 0 2.925 0.138 2.159 0.277
18: 19 11.242 0.015 617.204 0.000
18: 1o7 47.497 0.000 35.492 0.007
18: 206 0.365 0.568 2.104 0.284
18: 303 21.647 0.003 14.424 0.027
18: 403 0.706 0.433 10.604 0.041
20: 0 3.691 0.103 7.286 0.067
20: 19 3.554 0.108 13.263 0.030
20: 2w6 0.007 0.935 10.852 0.039
20: 306 3.041 0.132 0.504 0.741
20: 406 4.159 0.088 1.963 0.303
20: So3 4,782 0.071 11.298 0.037
22: 0 0.112 0.749 1.006 0.519
22: 603 1.000 0.356 - -
(SFA)
(MUFA) (PUFA) n-3

(®3) n-6 PUFA(06) 16

(C16) 18 (C18) 20 (C20)
30 /2014

/
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Fig.2 Analysis of Principal Component for Classification

of eight samples

R5 SDHEMER

Tab.5 Total variance explained

(%) (%)
1 5.042 56.026 56.026
2 2.473 27.473 83.499
3 0.881 9.788 93.287
4 0.367 4.081 97.367
5 0.173 1.925 99.293
6 0.060 0.670 99.962
7 0.003 0.038 100.000
38/ 4
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*6 FERELHME

Tab.6 Component matrix

1 2
SFA —0.890 -0.316
MUFA -0.292 0.785
PUFA 0.975 —0.138
TFA 0.868 0.064
n3 0.681 -0.660
n6 0.711 0.553
cl6 —0.855 -0.263
cl8 0.867 -0.271
c20 0.102 0.921
TFA PUFA CI18 ®3 w6 ;
6 SFA Cl6 R , 1
BP LA
2 ,

SFA PUFA w3 Cl6 CI18
, MUFA o6 C20

, 2
3 Wit
3.0 HEERBHBUARERELSE TR
20 40 Millner!!”!
[18, 19]
EZO]
[21] [22]
8 , 4
4 ,
4 5, 5
UK EL EC , BP
, ST SE , UP , LA

3.2 i3 RR B BR A AR AR AE AT BT
8 , 5 4
16:0 16: 107 18:403 18: 107
18: 109
18: 107 18: 33, (23]
18: 3w3 )
18: 17 18:3m3

18: 206 18:3w3

EPA,
4 20: 503(EPA)

22: 603(DHA), (24]

Renaud
EPA DHA 4
16:0 18: 109 18:20w6 18:3w3 18: 43
20: 53 20: 406 s

R 18:
8.64% 7.10%,
3.53%, n-6

206 20: 406
4.13%

>

EPA
, TFA

PUFA CI8 ®3 w6 , 3 06

MUFA
PUFA ®3 w6 )
EPA
DHA, EPA DHA , EPA
DHA ) )
EPA DHA

[1] Smith J V. Marine macrophytes as a global carbon
sink[J]. Science, 1981, 211: 838-840.

Marine Sciences / Vol. 38, No. 4 /2014 31



[10]

[11]

[12]

32

HRkE REPORTS

s s

, 2005: 53-85.
.30 [J1.
, 2003, 27(8): 77-80.
Morris R J, Mecartney M J, Robinson G A. Studies of a
spring  phytoplankton bloom in an enclosed
experimental ecosystem. I. Biochemical changes in
relation to the nutrient chemistry of water[J]. J Exp Mar
Biol Ecol, 1983, 70: 249-262.

LiJ, Sun S, Li C L. Effect of single and mixed diatom

diets on the reproduction of copepod Calanus sinicus[J].

Acta Hydrochim hydrobiol, 2006, 34: 117-125.

Rossi S, Sabatfes A, Latasa M. Lipid biomarkers and
trophic linkages between phytoplankton, zoo-plankton
and anchovy (Engraulis encrasicolus) larvae in the Nw
Mediterranean[J]. Journal of Plankton Research, 2006,
28: 551-562.

Arendt K E, Jonasdottir S H, Hansen P J. Effects of
dietary fatty acids on the reproductive success of the
calanoid copepod Temora longicornis[J]. Mar Biol,
2005, 146: 513-530.

Ishizaki Y, Masuda R, Uematsu K. The effect of dietary
docosahexaenoic acid on schooling behaviour and brain
development in larval yellowtail[J]. J Fish Biol, 2001,
58:1691-1703.

Shin K, Jiang M C, Jiang P K. Influence of food quality
on egg production and viability of marine planktonic
copepod Acartia ornor[J]. Progress in Oceanography,
2003, 57: 265-277.

Daalsgard J, St-John M, Kattner G. Fatty acid trophic
markers in the plegic marine environment[J]. Adv Mar
Biol, 2003, 46: 225-340.

Auel H, Harjes M, da Rocha R. Lipid biomarkers
indicate different ecological niches and trophic relatio-
nships of the Arctic hyperiid amphipods Themisto
abyssorum and T. libellula[J]. Polar Biology, 2002, 25:
374-383.

Scott C L, Kwasniewski S, Falk-Petersen S. Lipids and
fatty acids in the copepod Jaschnovia brevis (Jaschnov)

and in particulates from Arctic waters[J]. Polar Biol,

/2014

[15]

[16]

[19]

[20]

[21]

[22]

[23]

[24]

38

2002, 25: 65-71.

[J1. , 1999, 30(1): 34-40.

Jamieson G R, Reid E H. The component fatty acids of
some marine algal lipids[J]. Phytochemistry, 1972, 11:
1423-1432.

Bai X W, Song C H, You J M. Determination of Fatty
Acids (C; — Cy) from Bryophytes and Pteridophytes[J].
Chromatographia, 2010, 71: 1125-1129.

30 [J1. , 2012, 33(12):
163-168.
Millner H W. The fatty acids of Chlorella[]]. J
Biochem, 1948, 176; 813-817.
, , (Entero-
morpha prolifera) [J].

, 2009, 40(5): , 628-632.
Mejanell E L, Laureillard J, Saliot A. Novel marine
flagellate fatty acid: structural elucidation by GC-MS
analysis of DMOX derivatives and DMDS adducts[J]. J.
Microbiol. Methods, 2002, 48: 221-237.
Sina M A D L, Alastair G B S, Mark A F. The new
higher level lassification of eukaryotes with emphasis
on the taxonomy of Protists[J]. J Eukaryot Microbiol,
2005, 52: 399-451.
Van Lenning K, Latasa M, Estrada M. Pigment
signatures and phylogenetic relationships of the Pavl-
ovophyceae (Haptophyta) [J]. J Phycol, 2003, 39:
379-389.

N N (Nitzschia
closterium f. minutissima) [J].
, 2008, 53(2): 197-202.
[J]. , 2002: , 33(2):
216-224.
Renaud S M, Parry D L, Thinh L V. Effect of light

intensity on the proximate biochemical and fatty acid
composition of Isochrysis sp. and Nannochloropsis
oculata for use in tropical aquaculture[J]. J Phycol,

1991, 26: 393-399.



R kE REPORTS

Comparison of fatty acid compositions of four green algae
and four brown algae

PENG Quan-cai, SONG Jin-ming, ZHANG Quan-Bin, LIN Qiang
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)
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Abstract: The fatty acid compositions of eight seaweeds from green algae and brown algae were analyzed. Some
specific fatty acid profiles of the seaweeds as chemotaxonomy markers were found. The characteristic fatty acids of
the four green algae are 16: 0, 16: 107, 18: 403, 18: 107, 18: 206, 18: 303 and 18: 109, and the dominative ones
are 18: lo7 and 18: 3w3. The dominative fatty acid profiles of the four brown algaes were 16: 0, 18: 109, 18: 206,
18: 3w3, 18: 403, 20: 503 and 20: 406. And the representative feature of the brown algae was the higher contents
of octadeca-carbon unsaturated fatty acid and twenty-carbon unsaturated fatty acid. In addition, the brown algae
contained higher levels of EPA which was more obvious in Laminaria japonica Aresch and Undaria pinnatifida Sur.
The analysis result of 8 secaweeds from 5 genus of 2 phylums by carrying out a cluster analysis of fatty acids
showed , there is a good truly relationship among these lines to some extent. This study provides evidence that fatty

acid compositions of seaweeds may be a good assistive technical method for classification and quantitive evaluation.

(AL hd: BT 3k)
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