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Analysis of Fatty Acids in the Fruit of Lunaria annua L.

PENG Li,GUO Zhihui, LI Peifang, ZENG Hao,RUAN Ying
(College of Bioscience and Biotechnology, Hunan Agricultural University/Key Laboratory of Crop Epigenetic Regulation and

Development in Hunan Province, Changsha 410000)

Abstract: Honesty (Lunaria annua L.) belongs to the Brassicaceae family and is a biennial herb with high
nutritional and medicinal value, as it contains nervonic acid, and its seeds are rich in oil. In order to explore the
types and contents of fatty acids during the development process of the fruit, as well as the synthesis
characteristics of very-long-chain fatty acids, especially nervonic acids, this study used gas chromatography and
mass spectrometry to analyze the fatty acid components and content of nervonic acids in Lunaria, Arabidopsis,
Borage, and Malania fruit. The results showed that a total of 10 types of fatty acids were involved in fatty acid
metabolism during the development process of the Lunaria fruit, seven detected in seeds and eight in pericarps.
Most of them are long chain and very-long-chain unsaturated fatty acids. The fatty acids in seeds were mainly
composed of palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic acid, erucic acid and nervonic acid.
The content of palmitic acid, stearic acid, linoleic acid and linolenic acid gradually decreased along with seed
development. The oleic acid, erucic acid and nervonic acid gradually increased along with seed development and
accumulated in large quantities in the first 25-35 days after anthesis. The pericarp was free of erucic acid and
nervonic acid, but specializes in behenic acid, lignoceric acid and cerotic acid. Lunaria, Borage and Malania
seeds all contain erucic acid and nervonic acid. Woody plant Malania seed has the highest content, followed by
Lunaria, and Borage that has the lowest content. The content of nervonic acid in seeds of the three plants is

significantly positively correlated with the content of erucic acid. This study elucidated the characteristics of fatty
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acid metabolism and accumulation of nervonic acid during the fruit development process of Lunaria, providing

new ideas for fully utilizing the germplasm resources of Lunaria and expanding the pathways for obtaining

nervonic acids.
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Table 1 Analysis of total fatty acid in the seed of Lunaria
B2 () il Pgme o WifsRm e R hmeR SR WRRSR JTROE MamSE
ELRE; .
IESe (%) (%) (%) (%) (%) (%) (%)
Developmental . . . . . . . . . . . . . . . .
I Number of  Palmitic acid  Stearic acid Oleic acid Linoleic acid  Linolnic acid  Erucic acid  Nervonic acid
stage
& fatty acid content content content content content content content
5 5 28.65 4.49 4.09 31.29 31.48 0 0
15 6 20.73 0 10.92 26.29 29.92 7.03 5.11
25 6 3.60 0 24.80 10.66 3.81 33.84 23.29
35 6 1.48 0 24.94 5.81 1.05 37.92 28.80
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Table 2 Analysis of total fatty acid in the peel of Lunaria
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25 4 22.98 0 8.62 21.70 46.70 0 0 0
35 8 28.34 3.96 5.96 23.60 27.88 3.09 4.12 3.05
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Fig.1 Changes in the content of very-long-chain fatty
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acids and precursor substances during seed
development of Lunaria
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Fig.2 Analyzing the content of very-long-chain fatty acids in seeds of Lunaria, Arabidopsis,

Borago and Malania
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Table 3 Analysis of fatty acid components in seeds of Lunaria, Arabidopsis, Borago and Malania (%)
ligimg 001 S, IR AR thsre iz AR
P POV 5 5 S P e FmeR P
Yy TS s L Ty s s . s RO i
. . .. Oleic acid . . . . Erucic acid .
Species Palmitic ~ Stearic acid Linoleic ~ Arachidonic =~ Behenic Nervonic  Other fatty
. content . R . content R N
acid content  content acid content acid content acid content acid content acid content
ENEaRIN 8.31 2.77 13.23 30.27 34.33 0 2.09 0 9.00
Arabidopsis thaliana
L 1.43 0.21 0.83 3.99 0 0 38.49 34.99 20.06
Lunaria annua
EimkicT= 10.34 5.19 20.08 37.37 0.12 0.21 2.67 1.43 22.59
Borago officinalis
ki 1.25 0.39 32.16 0.86 2.80 1.01 12.17 44.87 4.49

Malania oleifera
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