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Fatty Acid Composition from the Lipids of a Green Alga,
Ulva Pertusa: An Investigation on Extraction Method

Toru Targaci* and Tomoya Aovama*
y

Abstract

A fresh sample of the green alga Ulva pertusa was extracted with a chloroform-methanol
mixture, followed by additional extraction with a hydrochloric acid-acidified chloroform-
methanol mixture. The amount extracted in the second step came to 239, of that in the first
step. The fatty acids in the two extracts were converted to methyl esters, and analyzed by
gas-liquid chromatography using a WCOT glass capillary column coated with SP-2300. The
fatty acid compositions of the two were not much different. The occurrence of cis-11-
octadecenoic acid and all-cis-polyenoic acids of carbon numbers 16 and 18, such as 16: 3 n-
3,16:4 n-3,18:2 n-6, 18: 3 n-3, and 18: 4 n-3, was found to be characteristic of the fatty
acid components. )
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Table 1. Fatty acid composition of the lipids from a green alga,
Ulva pertusa
Composition
Peak no. | RRT | ECL Fatty acid** (W%

A B
1 0.101 10.72 X1 — 0.46
2 0.120 11.26 X2 — 0.03
3 0.142 11.79 X3 — 0.02
4 0.150 12.00 12:0 0.04 0.05
5 0.178 12.50 is0-13: 0 —_ 0.13
6 0.197 12.83 X4 — 0.29
7 0.206 13.00 13:0 — 0.29
8 0.219 13.16 X5 — 0.66
9 0.235 13.39 X6 — 0.05

10 0.244 13.51 iso-14: 0 0.02 —
11 0.250 13.58 X7 — 0.35
12 0.273 13.86 X8 0.34 0.29
13 0.286 14.00 14:0 0.64 0.79
14 0.300 14.16 14:1 n-11 0.08 0.07
15 0.318 14.34 14:1 n- 9 0.46 0.40
16 0.338 14.53 1s0-15: 0 0.06 0.04

17 0.358 14.72 X9 0.05 —
18 0.392 15.00 15:0 0.12 0.12
19 0.408 15.13 X10 0.10 0.10
20 0.456 15.48 iso-16:0 0.27 0.28
21 0.498 15.76 X11 0.36 0.14
22 0.545 16.00 16:0 27.59 25.07
23 0.562 16.14 16:1 n-11 0.80 0.36
24 0.603 16.36 16:1 n-9 0.16 0.19
25 0.619 16.45 16:1 n- 7 2.09 1.84

26 0.642 16.56 150-17:0 0.07 —
27 0.714 16.90 16:2 n- 6 0.50 0.39

28 0.790 17.21 16:3 n- 6 0.05 —
29 0.842 17.42 X12 0.39 0.37
30 0.877 17.55 16:3 n- 3 2.86 2.45
31 0.938 17.76 16:4 n- 3 8.12 6.19
32 0.963 17.84 X13 — 0.02
33 1.000 18.00 18:0 0.25 0.33
34 1.125 18.34 18:1 n- 9 1.25 1.94
35 1.158 18.43 18:1 n- 7 11.77 14.15
36 1.232 18.62 X14 0.16 0.08
37 1.337 18.88 18:2 n- 6 5.63 7.22
38 1.478 19.20 18:3 n- 6 0.47 0.36
39 1.565 19.38 X15 0.07 0.09
40 1.643 19.53 18:3 n- 3 15.72 15.78
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Composition

Peak no. | RRT | ECL Fatty acid** (wt%)*
A B
41 1816 | 19.85 18:4 n-3 | 1090 | 896
42 1860 | 1993 X16 012 | —
43 2065 | 2026 20:1 n-9 | 007 | 012
m 2.113 | 2033 20:1 n-7 | 017 | o027
45 2705 | 2111 20:3 n-6 | 021 | 021
46 2880 | 2131 20:4 n-6 | 035 | 034
# 3295 | 2173 2:4 n-3 | 076 | 086
8 3396 | 2183 X17 074 | 078
49 3510 | 2193 20:5 n-3 | 122 | 130
50 3773 | 2216 22:1 n-9 | 017 | 018
51 3879 | 2295 922:1 n-7 | 010 | 130
52 5367 | 2327 22:4 n-6 | 020 | 031
53 6546 | 23.90 22:5 n-3 | 318 | 321
54 6871 | 2407 22:6 n-3 | 027 | 039
55 7064 | 24.14° X18 036 | 038

* A, the first fraction of the total extracts, was extracted with a
chloroform-methanol mixture, and B, the second, was extracted

with a hydrochloric acid-acidified

mixture.
** n-n gives the position of the ethylenic bond closest to the
carbonyl group.
X n represents an unknown peak.

chloroform-methanol

Table 2. Fatty acid composition of a green alga, Ulva lactuca®

Fatty acid Weight percent* Fatty acid Weight percent
12:0 tr 18:3 n-6 } 13.26
14:0 0.62 18:4 n-3
16:0 31.73 20:0 0.13
16:1 n-9 tr 20:1 n-9 0.09
16:1 n- 7 2.28 20:2 n-6 0.07

trans-16:1 n-13 1.77 20:3 n-6 0.73
16:2 n- 6 d 20:3 n-3 d
16:2 n- 4 }“ 20:4 n-3 }n
16:3 n- 6 20:4 n-6 1.10
16:3 n- 4 1.10 20:5 n-3

} 0.79
16:3 n- 3 22:0
16:4 n- 3 6.67 22:1 n-7 0.07
18: 0.29 22:4 n-6

} 2.07
18:1 n-9 2.80 22:5 n-3
18:1 n-7 15.03 22:5 n-6 tr
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Fatty acid Weight percent* Fatty acid Weight percent
18:2 n- 6 22.:6 n- t
! }20.44 n3 !
18:3 n-3

* tr: Components less than 0.05%,. nd:Not determined.
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