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Effects of Environmental Factors on the Lipid Components of Porphyra Sp.

Shiro Sato, Mitsu Kavama* and Masafumi MasHiBa*

Food and Nutrition Department, School of Home Economics, Notre Dame
Seishin University, Okayama; * Department of Fisheries, Faculty of
Fisheries and Animal Husbandry, Hiroshima University, Fukuyama

(Tables 1-7)
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Table 1-1. Composition of organic medium.

Table 1-2. Composition of inorganic medium,

pL Malic acid 0.3 g KNO, 72.2mg

L Glutamic acid 0.3 g KH,PO, 4.5mg

itllcrgse g (1)2 g Najglycerophosphate.5H,0 10.5mg

slycine .

K§53 7&2ni ngDTA 0.5 mg

KH,PO 4.5 mg Tris 0.5 g
280y

Nagglycerophosphate-5H,0 10.5mg Natural sea water (filterred) 1.0 I

Fe-EDTA 0.5mg o o I

Tris 0.5 g

Vitamin B, 0.8 ug

Natural sea water (filterred) 1.0 ¢

*OBUE A0 € —BR&E, WA (Calbee Co. Ltd,, Tokyo)
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Table 2. Lipid composition of Porphyra sp.

(separated with Florisil column) mg per culture

A B C Total
Initial 85 55 89 229
Light, inorganic medium 129 56 110 295
Dark, inorganic medium 89 34 79 202
Dark, organic medium 90 41 74 205

Table 3. Lipid composition of fractions A and B.
(separated with TLC) mg per culture

TG* FFA*  MGDG* DGDG* X* SLx*
Initial trace 23 4 28 trace 21
Light, inorganic medium 10 19 2 22 13 15
Dark, inorganic medium 16 16 4 14 5 12
Dark, organic medium ) trace 32 6 21 trace 14

* Abbreviations: TG, trigiycerides; FFA, free fatty acids; MGDG, monogalactosyldiglycerides;
DGDG, digalactosyldiglycerides; X, unidentified, possibly glycosphingolipids; SL, sulfolipids.
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Table 4. Fatty acid composition of lipids obtained
from Porphyra sp. before culture.

TG* FFA* MGDG* DGDG* SL*

12:0 1.1 0. 0.1
12:1 0.4 0.4

13:0 1.7 0.7 0.2

13:1 2.8 6.0 1.3 1.5

14:0 4.2 7.5 3.4 3.7 4.9
14:1 4.0 5.8 2.9 1.9

15:0 2.6 2.1 2.4

15:1 3.3 5.2 4.4

16:0 18.4 10.4 25.6 33.3 55.0
16:1 10.2 18.1 7.4 11.9

17 : 0 3.0

17 :1 9.3 1.7

18:0 10.1 6.3 7.4 7.4 4.9
18:1 9.4 5.9 10.1 7.4 4.6
18:2 5.9 4.0 5.5 7.1 3.3
18 : 3( w6) 4.3 3.8 5.8 1.2
18 : 3(w3) 1.5 2.8 2.5 0.5
20:1 3.8 1.5 5.2 1.5 1.3
20:2 0.7 1.2 7.8 1.5 0.9
20:3 0.6 2.6 0.6 1.1
20 : 4(w6) 0.9 0.7
20 : 4(w3) 15.0 1.2 0.7

20:5 8.1 1.1 2.7 13.9 21.5

Figures are per cent of total fatty acids of each fraction.

% Abbreviations are the same as in the Table 3.

Table 5. Fatty acid composition of lipids obtained from
Porphyra sp. kept in inorganic medium under
the light condition.

TG* FFA* MGDG* DGDG* SL*

12:0 0.3 1.0
13:0 0.3 0.4
13:1 0.9 0.5 0.1
14:0 3.4 1.3 5.7 0.6 4.3
14:1 2.1 1.5
15:0 1.3 1.2 1.0 0.2 0.3
15:1 2.8
16:0 11.0 5.0 29.8 11.8 37.4
16:1 8.8 7.5 7.9 0.7
17:0 1.9 2.5 1.2
17 :1 2.8 2.2 1.5
17 : 3 12.2
18:0 3.6 5.9 4.7 9.4 2.0
18:1 5.4 6.9 2.7 9.2 3.2
18:2 3.3 6.1 2.0 6.3 2.4
18 : 3(w6) 1.3 7.5 3.5
18 : 3(w3) 2.3 38.0 1.5 0.9 0.9
20:1 6.1 2.9 3.5 1.3 1.7
20:2 2.4 1.4 0.4
20:3 2.5 1.4 2.4 0.4
20 : 4(wb) 1.0 2.5 3.6 1.1
20:4(w3) 4.7 2.1

5 44.6 1.7 25.3 36.8 44.2

Figures are per cent of total fatty acids of each fractions.
% Abbreviations are the same as in the Table 3.
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Table 6. Fatty acid composition of lipids obtained from Porphyra
sp. kept in inorganic medium under dark condition.

FFA* MGDG* DGDG#* SL*

TG*
12:0 2.0 0.5
13:0 0.5
13:1 0.1 3.4 1.7
14:0 1.8 4.9 3.4 2.2 0.6
14:1 0.6 2.4 2.3
15:0 0.5 4.0 0.4
15:1 0.1 4.9 3.2
16:0 9.3 6.6 18.1 20.1 42.5
16:1 6.6 9.5 10.0 15.3
17:0 7.7
17:1 8.7 3.5
18:0 2.1 2.6 5.1 1.6
18:1 3.3 5.1 7.0 8.7 2.2
18:2 2.3 4.0 3.6 6.9 2.7
18 : 3( w6) 1.9 7.7
18 : 3(w3) 1.8 20.3 3.2 0.6
20:1 7.6 7.0 2.2 5.4 0.9
20:2 2.9 0.3
20:3 2.4 2.1 1.6 6.9 0.4
20 : 4(w6) 3.5 2.3 2.6 6.3 1.3
20 : 4( 3) 9.7 4.9
20:5 53.1 4.2 8.6 39.8 30.7

Figures are per cent of total fatty acids of each fraction.
* Abbreviations are the same as in the Table 3.

Table 7. Fatty acid composition of lipids obtained from Porphyra
sp. kept in organic medium under dark condition.

TG* FFA* MGDG* DGDG* SL*

11:0 0.6

11:1 0.4

12:0 1.1 0.5

12:1 0.8

13:0 1.4 0.3 1.6

13:1 1.6 1.5 1.4

14:0 2.8 2.2 1.5 0.8 0.5
14:1 2.0 0.4

16:0 1.5 0.3 0.1
16 : 0 26.0 4.1 12.7 28.1 46.0
16:1 6.9 4 6.6

17:0 2.6

17 : 1 2.2 4.9

18:0 8.0 4.9 5.4 9.1 1.0
18:1 8.7 8.0 17.4 2.7
18 : 2 6.6 5.2 8.4 2.9
18 : 3(wb) 4.9 6.4 3.6

18 : 3(w3) 45.5 2.5 0.4
20:1 7.1 19.0 6.9 11.3 0.9
20:2 4.6 3.0 5.7 0.3
20:3 1.2 2.5 3.1 0.7
20 : 4(wb) 1.1 3.1 1.3
20: 4(w3) 0.8 3.9 2.8

20:5 9.6 24.8 10.9 43.1

Figures are per cent of total fatty acids of each fraction.
* Abbreviations are the same as in the Table 3.
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SUMMARY

In order to get a better knowledge of the effects of environmental factors on the lipid components,
the fronds of laver, Porphyra sp., were cultured in the organic and inorganic media under light and
dark conditions for five days. The extracted lipids were fractionated by means of Florisil column
chromatography and Silica gel G thin-layer chromatography. The results can be summarized as
follows.

1) Under light condition, it was observed that the triglycerides and the X components (possibly
glycosphingolipids) increased, while the galactolipids, the sulfolipids and the free fatty acids did not.
On the other hand the lipids of laver cultured in the organic medium under dark conditions contained
a remarkable amounts of free fatty acids and larger amounts of other lipid components than those
cultured by the inorganic medium,

2) In the fatty acids composition, the proportion of 20:1, 20: 4 and 20 : 5 acids mainly changed in
every condition.

From these results, it was concluded that the fronds of Porphyra sp. are able to utilize organic
carbon sources such as sucrose. Moreover, phylogenetic differences on the lipid metabolism between

red alga Porphyra and green alga Chlorella were discussed,



