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Studies on the Metabolism of Algae—I

— The Effects of Amino Acids and Vitamins on
the Growth of Porphyra tenera—

Akio Kanazawa and Ken'ichi KASHIWADA

Effectiveness of amino acids and vitamins on the growth of seaweed was examined
through the culture of Porphyra tenera, with the following results.

1. The growth of Porphyra in the artificial seawater was ascertained to be inferior
to that fostered in natural seawater. (Table 2)

2. In the case the media were supplemented by vitamins, amino aids or by pyloric
coeca extract, the growth of Porphyra was promoted markedly. (Table 3)

3. Although the inhibition of the algae growth was incurred by vitamin B, and
B., a distinct growth of Porphyra was ascertained to be brought about by nicotinic acid,
pantothenic acid, folic acid, biotin and vitamin B a slight one being open to the
function of vitamin Bs. (Table 5)
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Table 1. Artificial scawater. (Media for Porphyra tenera)

Solution A : Solution C:
H,0O 700 ml H,0 100 ml
NaCl 23447 g KH,PO, 0.010 g
MgCl; -6H,0 10.643 NH;NO; 0.010
Na; SOy - 10H: O 8.881 Na;SiOj3 0.010
KCl 0.664
NaHCO3 0.192 Solution D :
KBr 0.096 H,O 100 ml
H:BO; 0.026 KI 0.30 mg
Sr(NO3 ). 0.024 FeCl3-6H;0 0.10
NaF 0.003 CuSOy -5H,0 0.10
MnCl; -4H, O 0.10
Solution B: CoCl; -6H,O 0.10
H>;O 100 ml ZnCly 0.10
CaCls -2H,O 1459 g Nay;MoOy -2H, O 0.10

Solution A, B, C and D must be mixed 1-2 days before they are used.
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Table 2. Growth of Porphyra tenera in various media.

Media ‘ Growth rate¥*
Natural seawater | 35%
Artificial seawater* | 21

Natural seawater (50 9)

Artificial seawater (50 95) 1 2
Artificial seawater + NH,NO; (10 mg/1) 1
+KHzPOs ¢ » ) | 22
Artificial seawater -+ Urea cC = ) ‘ 27
* cf Table 1.
*## Growth rate:B;A X 100 .

A, Area of Porphyra before the culture.
B, Area of Porphyra after 7 days of culture.
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Table 3. Effects of amino acids, vitamins and pyloric coeca extract on the
growth of Parphyra tenera.

Medm . Growth rate
Natural seawater ; 32%
Artificial seawater ’ 22
Artificial seawater + Vitamin mix*, 1ml/1 55
Artificial seawater + Amino acid mix,**1ml/1 : 60
Artificial seawater 4+ Vitamin mix, 1ml/I and 70
Amino acid mix, 1ml/1
Artificial seawater - Pyloric coeca ex.®** 1g \ 100

* One ml. of vitamin mix contains: thiamine, 10 7 ; nicotinic acid, 107 ; Ca-pantothenate, 10
choline, 10 7 ; riboflavin, 10 r ; pyridoxine, 107; PABA, 107 ; inositol, 10y ; folic acid, 0.2 r ;
biotin, 0.027‘; B[z, 0.02 7S

*% One ml. of amino acid mix contains: casein hydrolysate (treated with activated charcoal),
at pH 3.5 10mg casein equivalent; DL-alanine, 0.4 mg., L-cystine, 0.4 mg., DL-tryptophan, 0.4 mg.
*#% One g. of pyloric coeca extract contains 10 mg of crude protein,
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Table 4. Effect of vitamin, amino acid and pyloric coeca extract at various
concentrations on the growth of Porphyra tenera.

Substances added, per litre of medium ‘ Growth rate

Vitamin mix* 0.2 ml 50%

" 1.0 58

" 5.0 58

" 25.0 41
Amino acid mix** 0.04 ml 50

” 0.2 67

” 1.0 72

u 5.0 61
Pyloric coeca ex.*** 004 g 29

” 0.2 50

# 1.0 86

" 5.0 44
Control 27

kb T T cf Table 3.
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Table 5. Effect of vitamin on the growth of Porphyra tenera.

Vitamin added, per litre of medium

Growth rate

17%

Thiamine, 10 7

Riboflavin, 10 7 28
Nicotinic acid, 10 ¢ . 53
Bs, 107 29
Pantothenic acid, 10 r 47
Folic acid, 0.2 53
Biotin, 0.02 r 50
Bz, 0.02 7 83
Control (Artificial seawater) 34
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