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Summary

Siphonaxanthin is a specific and unique carotenoid in marine green algae, such as Caulerpa lentillifera and Codium

cylindricum. It has been reported that siphonaxanthin possesses significant biological activities. However, there are

less information about the content and distribution of siphonaxanthin among green algae. In this study, we examined

the content of carotenoids, especially siphonaxanthin, in 19 species of green algae. Siphonaxanthin and siphonein were

detected in 11 species, and it was shown that their sampling depth is positively correlated with their siphonaxanthin

content. By characterization of the carotenoid composition, algae examined in this study were classified into sipho-

naxanthin-rich, loroxanthin-rich, and lutein-rich groups. The principle component analysis of each carotenoid content

corresponded to the biological classification of the algae. Our results would possibly contribute the elucidation of

siphonaxanthin biosynthesis pathway.
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Fig. 1 Structure of siphonaxanthin
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Table 1 Marine green algae examined in this study
No. Species Date Depth(m) Locality
1 Chaetomorpha moniligera March 23, 2017 0.3 Amacho, Shimane
2 Blidingia minima March 23, 2017 0.3 Amacho, Shimane
3 Cladophora wrightiana April 7, 2017 10 Amacho, Shimane
4 Microdictyon japonicum April 7, 2017 10 Amacho, Shimane
5  Cladophora sp. April 7, 2017 10 Amacho, Shimane
6  Cladophora sp. April 7, 2017 10 Amacho, Shimane
7 Ulva pertusa April 7, 2017 10 Amacho, Shimane
8  Chaetomorpha crassa April 7, 2017 10 Amacho, Shimane
9  Codium spongiosum April 7, 2017 10 Amacho, Shimane
10 Codium subtubulosum April 7, 2017 15 Amacho, Shimane
11 Ulva compressa June 22, 2017 Amacho, Shimane
12 Caulerpa okamurae June 22, 2017 1 Amacho, Shimane
13 Codium cylindricum June 21, 2017 4 Amakusa, Kumamoto
14 Codium subtubulosum June 21, 2017 4 Amakusa, Kumamoto
15 Cladophora sp. June 15, 2017 15 Amacho, Shimane
16  Caulerpa scalpelliformis var. scalpelliformis June 15, 2017 8 Amacho, Shimane
17 Codium coactum June 23, 2017 10 Amakusa, Kumamoto
18  Codium barbatum June 23, 2017 10 Amakusa, Kumamoto
19 Codium fragile June 21, 2017 4 Amakusa, Kumamoto
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Table 2 Carotenoid contents among green algae
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No. Species Siphonaxanthin Neoxanthin Neoxanthin Loroxanthin Violaxanthin ~ Lutein Siphonein  B-Carotene
nmol/g dry weight

1 Chaetomorpha moniligera ND 226 =35 150 = 11 ND 85 = 2 634 = 11 ND 337 £ 8
2 Blidingia minima ND 136 + 37 48 =14 501 + 83 15+2 427 + 66 ND 222 = 40
3 Cladophora wrightiana 469 £ 29 291 = 21 18 £ 2 ND 51 4 ND 61 206 + 16
4 Microdictyon japonicum ND 91 =13 55 = 8 ND 21 4 591 + 134 ND 91 + 34
5 Cladophora sp. ND 58 £ 17 21 £11 338 + 82 41 =7 79 £ 16 ND 52 £ 7
6 Cladophora sp. ND 86 + 6 33+10 423 + 84 73 £ 4 151 = 23 ND 175 + 38
7 Ulva pertusa ND 22 =13 49 = 1 ND 10 = 4 157 = 52 ND 42 = 10
8 Chaetomorpha crassa ND 68 + 3 89 + 4 462 + 17 50 =5 90 + 8 ND 78 = 2
9 Codium spongiosum 150 + 27 224 + 27 55 + 8 ND 55+ 49 ND 162 = 27 206 = 35
10 Codium subtubulosum 176 £ 15 218 = 16 67 £ 7 ND 18 + 04 ND 189 + 19 252 + 31
11 Ulva compressa ND 96 = 22 ND ND 22+ 13 134 *= 66 ND 155
12 Caulerpa okamurae 100 = 11 53 + 12 30 = 10 ND 73+ 22 ND 153 + 17 59 = 12
13 Codium cylindricum 105 = 9 55 + 34 31+3 ND ND ND 92 +9 213 = 21
14 Codium subtubulosum 34 +3 18 =2 6*6 ND ND ND 34 +3 42 = 1
15 Cladophora sp. 1028 = 161 649 += 190 272 + 98 ND 20+ 3 24 =3 947 + 117 2254 + 354
16 gfig;%gﬁfﬂ”ms 52 + 6 38 = 15 8+5 ND 79+13 5606 227+22 15%14
17 Codium coactum 139 £ 8 65 =5 31 =2 ND 16 £ 04 ND 139 £ 9 214 = 14
18 Codium barbatum 317 £ 53 172 £ 20 81 =13 ND 84 = 04 14 +£4 288 =45 372 =68
19 Codium fragile 37430 25015 104 =7 ND 6105 48+11 283 +24 571=x15

(Means = SD, n=3)
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Fig. 2 Carotenoid compositions of green algae
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Fig. 3 Correlation between sampling depth and content of siphonaxanthin in green algae
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Fig.4 Principle component analysis of carotenoid compositions in green algae
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