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Table 1 Type and relative content of lipids in P. textile and microalgae
LR AR Q) 2 AR () B A5 HE 4 RSB T8 K
o P. textile (wet) P.textile (dry) 1. galbana C. muelleri T. helgolandica
12 4 AL 0 PPN AL 0 PPN AL 0
e o MRERGT e MRERGT g MRS mr RIS mr MR
content/ % content/ % content/ % content/ % content/ %
Fatty acids 27 25.52 35 56. 20 12 42.60 24 4.78 20 83. 20
Alkanes 4 55.53 1 36. 32 1 47.79 2 73. 86 2 3.36
Ethers 2 6.43 2 6. 60 2 7.97 2 6. 64 1 1.24
Alcohols 2 12. 28 1 0.17 1 0.08 4 14.02 - -
Aldehyde - - 1 0.12 - - - - - -
Aromatic hydrocarbons 1 0.02 1 0.02 1 0. 20 - - 4 10. 05
Ketones - - 1 0.52 1 0. 44 1 0.69 - -
Total 36 99.78 42 99. 95 18 99. 08 33 99. 99 27 97.91
Note:“ =" indicates no detectable or content less than 0.1%.
x2 ARBIERMIEREIENKERERAR
Table 2 Composition of long-chain fatty acids in P. textile and microalgae Unit: %
Kt wi M TR wew oers Y
g?tgy chan Name P. textile Porextite " e mufzm T. helgolan-
(wet) (dry) dica
C12:0 Dodecanoic acid 0.03 0.02 - 0.02 -
C13:0 Tridecanoic acid 0.01 0.01 - - -
C14:0 Myristic acid - - 0.65 1.18 -
C15:0 Pentadecanoic acid 0.11 0.05 - 0.02 -
C16:0 Palmitic acid 5.51 2.81 0.59 0.32 19. 56
C17:0 Heptadecanoic acid 0.25 0.10 - - -
C18:0 Stearic acid 2.38 1.31 0.13 0.05 1.10
C19:0 Nonadenoic acid 0. 04 - - - -
C14:1n5 9-myristoleic acid - - - 0. 04 -
C16:1n5 11-hexadecenoicacid - - - 0.03 -
C16:1n7t Trans-9-hexadecenoic acid - - - 0.03 3.79
C16:1n7 Palmitoleic acid - 0. 04 0.32 1. 06 -
C18:1nl14 4-octadecenoic acid - - - 0.03 -
C18:1n9 Oleic acid 1.06 0.74 0.11 0.03 2.08
C18:1n9t Trans-9-elaidic acid 3.37 2.26 0.63 0.07 7.25
C20:1n7 13-eicosenoic acid 0.61 0.51 - - -
C20:1n9 11-eicosenoic acid 0.18 0.21 - - 0.75
C16:2n4 9,12-hexadecadienoic acid - - - - 0.81
C16:3n6 4,7,10-hexadecatrienoic acid - 0. 04 - - 3.93
C16:4n3 4,7,10,13-hexadecatetraenoate - - - - 9.29
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gk
Continued table
Lfong Ch{im Name P.textile P. textile ﬁﬁ T . T.helgolan-
atty acid (wet) (dry) I. galbana C. muelleri dica
C18:2n6 Linoleic acid 1.47 1.0 0.27 0.09 9. 56
C18:2n6t Trans-9,12-linolenic acid - - - 0.01 -
C18:2n7 9,11-octadecadienoic acid - 0.02 - 0.18 -
C18:2n9 6,9-octadecadienoic acid - - - 0.08 -
C18:3n3 a-Linolenic acid 3.17 1.98 0.51 0. 05 14.37
C18:3n6 7-linolenic acid - 0.07 0.04 - -
C18:4n3 6,912, 15 ~octadecatetracnoic g g 0.32 1.15 0.04 1.09
C20:2n6 11,14-eicosadienoic acid 0.53 0.54 - - -
C20:2n7 10,13-eicosadienoic acid - 0. 38 - - -
C20:2n7c 11,13-eicosadienoic acid 0.10 0.08 - - -
C20:3n3 Eicosatrienoic acid 0.42 0.35 - - -
C20:3n6 5,11, 14-eicosatrienoic acid 0.24 0.18 - - -
C20:4n3 Omega-3-arachidonic acid - - - 0.63 -
C20:4n6 Arachidonic acid 0. 46 0.33 - 0. 06 -
C20:5n3 Eicosapentaenoic acid 1.49 1.02 - 0. 64 1.50
C21:5n3 Heneicosapentaenoic acid 0.28 0.52 - - -
C22:2n6 13,16-docosadienoic acid - 0.12 - - -
C22:2n9 5,13-docosadienoate 1.34 1.35 - - -
C22.406 4,10, 13, 16 - docosatetraenoic 0.93 0. 41 _ _ _
acid
(22 4n6¢ Zc,ijo, 13, 16 - docosatetraenoic B 0.11 B B B
C22:5n3 Docosapentaenoic acid - 0. 20 - 0.03 1.05
C22:6n3 Docosahexaenoic acid 0.22 0.37 0.32 0.07 0.59
Total fatty acids 24.41 17. 45 4.72 4.76 76.72
Saturated fatty acids 8.33 4.30 1.37 1.59 20. 66
Monounsaturated fatty acids 5.22 3.76 1. 06 1.29 13. 87
Polyunsaturated fatty acids 10. 86 9.39 2.29 1.88 42.19
n3 Polyunsaturated fatty acids 6.49 4.76 1.98 1.46 27. 89
n6 Polyunsaturated fatty acids 2.93 2.80 0.31 0.16 13.49
n3 PUFAs/n6 PUFAs 2.21 1.70 6.38 9.12 2.06
EPA + DHA 1.71 1.39 0.32 0.71 2.09
Note:“ = ” indicates no detectable or content less than 0.1%.
2.2 KERAERIARN R & i AE 3 A b i (3R 2). EPA + DHA & &
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(C18:3n3), 73 4 ik A i fJ5 2 (C18:0) . EPA (C20.
5n3) V. i R (C18:2n6) Fl -+ —#g — i iR (C22.
2n)E (R 2,

2.3 KEEHBHOBEESW

XoF E A A i T 18 D B A e I K 5 O 4 3 A
2[R A B B 8 R S (A B/ (3.623) , T 5 K B
FAR TG AR B 22 ) 9 B B K (844. 996) . i TRR
OB B 2R T dRe /N RR 3 Al A i (] A SR 2R BT,
B2 .5 MREM R 2 DAR A, —HE
FEAUVE AR IR OB L) BRAF M B AR T A B350
TR R R B R SURS L AR I R BR A 4
72 IR A B B A BE R 7 R A AR AL

#ieE ARBIFMRHE N SEBRER R RER RS

+u
+
+
+
+

0
+

1. galbana -
C. muelleri -
P textile (wet) —- |

P textile (dry) - |
]

T. helgolandica
2 RTRIRE S BE i D R 1 SR 2 A A
Fig. 2 Cluster analysis of long-chain fatty acids in differ-

ent samples
2.4 KERERBHERS ST REXESH

S L AR B 0 PEDRE G0 v 1 B AR D R 1Y 3 B 43
AT A R LR 3, 2 E o AL 1(60. 8%60) Al AR
932023020, 2 NFEWSH R ZTTHE R
83. 8 %0 . Uk I £ B 11 {5 5L B8 S e JA o K4l R o 15
B SUREIER REW SR . FH RS F s
1 WM, MIRFMW L. RRMAEES ERS 2
BEEMOC . — 2 Y AR I R o) 1 A R R L

1.0
C. muelleri—°
~ o—[. galbana
2 0.5
Qg) P. textile (wet)
g T. he/golandica}a
S 00 2
o
o P. textile (dry)
Q
'S
£
& =05
-1.04
T T T T
-1.0 -0.5 0.0 0.5 1.0
Principle component 1
2.00+
JC18:4n3
o
e 1.501
o
i
(=3
£ 1.001
g - C16:0
(]
O
% 0.507 C18:1n9t
i=1
S [c18:2n6] [c18:3n3]
0.00 )
C18:0
-0.50+
T T T T T T
-1.00 0.00 1.00 2.00 3.00 4.00 5.00

Principle component 1

@ Saturated fatty acid
@ Monounsaturated fatty acid
O Polyunsaturated fatty acid

32U T AR dh R AEORL GO K B IR D R L T K BE AR
07 R 5 8 o3 B e 4

Fig.3 Principle components loading plots for P. textile
and microalgae and major long-chain fatty acids with larger

scores



I ARE,2023 £,30 %, 5 5 #] Guangxi Sciences,2023,Vol.30 No.5
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I35 TE AR DG L 3K 2 Bl 43 WA S SR L A i A R
(1R E TG T R 843 5 i+ /B DU R (C18:4n3) 5
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Lipid Composition and Analysis of Paphia textile Juveniles and
Microalgae

XU Yanlgz ,KE Kel 9JIANG Fajunl , LAI Junxiangl.fﬂ 9ZOU Jiel.Z 9ZENG Mengqingz ,
ZHANG Xiuguo',CHEN Ruifang"**"

(1. Guangxi Key Laboratory of Offshore Marine Environmental Science, Guangxi Beibu Gulf Marine Research Center, Guangxi
Academy of Sciences, Nanning, Guangxi,530007,China;2. Guangxi Institute of Oceanology Co. Ltd. ,Beihai, Guangxi, 536000, Chi-
na;3. Beibu Gulf Marine Industry Research Institute, Fangchenggang. Guangxi, 538000, China; 4. Beihai Wanbo Biotechnology
Co. ,Ltd. ,Beihai, Guangxi, 536000, China)

Abstract: In order to reveal the lipid composition characteristics and their correlation between Paphia textile
juveniles and three kinds of bait microalgae,the lipids in P. textile juveniles and bait microalgae were extrac-
ted with chloroform methanol,and separated by liquid-liquid extraction technology. The lipids were classified
and identified by Gas Chromatography Mass Spectrometry (GC-MS) ,and the relative content of each compo-
nent was determined by chromatographic peak area normalization method. The results showed that a total of
seven compounds were identified from the five samples, and the identified compounds accounted for more
than 97% of the total peak area,mainly alkanes and fatty acids. Cluster analysis showed that the Long-Chain
Fatty Acids (LCFAs) of the five samples could be clustered into two groups,the first group included the ju-
venile of P. textile (dried and wet) ,Isochrysis galbana and Chaetoceros muelleri and the second group was
Tetrasemis helgolandica. The principal component analysis of LCFAs in the five samples showed that the
main components were principle component 1 (60.8%) and principle component 2 (23.0%). The principal
components 1 were significantly related to P. textile and T. helgolandica ,» and palmitic acid (C16:0) ,linole-
nic acid (C18:3n3) ,elaidic acid (C18:1n9t), linoleic acid (C18:2n6) ,and stearic acid (C18:0) could be their
characteristic fatty acid components. Studies have shown that although the LCFAs of P. textile are more sim-
ilar to I. galbana and C. muelleri,T. helgolandica can better meet the lipids nutrition requirements of P.
textile, and it is an excellent diet for the cultivation of juvenile P. textile. It is suggested that the mixed
feeding of I. galbana and C. muelleri should be conducted when mainly feeding T. helgolandica.

Key words: Paphia textile ;microalgae; GC-MS;lipids; Long-Chain Fatty Acids (LCFAs)
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