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CHEMICAL STUDIES ON MARINE ALGAE
VI. TYROSINE AND TRYPTOPHANE CONTENTS
IN VARIOUS SPECIES OF MARINE ALGAE

Mitsuzo TA K’AGI
(Faculty of Fisheries, Hokkaido University)

Tyrosine and tryptophane in various species of marine algae were determined by O. Folin
& A.D. Marenzi’s method.

The results obtained are summarized as in Table 1.
1. The proportion of tyrosine content to crude protein was estimated as from .95 to
1.74% in green algae, 1.58 to 5.70% in brown algae, and 1.48 to 4.75% in red algae. The
proteins of brown and red algae may be considered to be as rich as other plant or animal
proteins regarding this amino acid. 'The percentage contents of tyrosine to crude protein
in the case of green algae, however, is less than that of brown and red algae.
2. The proportion of tryptophane content to crude protein was estimated as from 0.41
to 2.50% in green algae, 0.94 to 8.75% in brown algae, and 0.54 to 2.35% in red algae.
Among those marine algae, the difference of tryptophane content can not be recognized.
8. The variations of the contents of those amino acids in the stage of growth of Laminaria
japonica were investigated. It is considered from the results that tyrosine content
decreased gradually with growth, while, tryptophane content increased.
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Fig. 1 Graphs showing the Amount
to Crude Protein in Various

of Tyrosine and Tryptophane Contents
Species of Marine Algae
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Table 1 Tyrosine and Tryptophane Contents in Various Species of Marine Algae

L Plate of Date of | 1Y rﬁlsine Tryl;lon-;ue Crude };{y 2?&32 ’I:ryp;g:ﬂe
No. Species sampling sampling |dry matter dary :;; atter] PTOtein | protein ;)x;o::?se
% % % % %
8 | 1 7+7 7%, Ula patusa Navapmama | Mar. 9| 0.526 | 0.838 | 36.26 1.45 2.31
% | 2| 77,9, Enteromorpha Linza v Mar. = 9| 0.553 0.399 31.69 1.75 1.26
§ | 8| w377 v, Enteromorpha Linza var. crispata y May 2| 0.250 0.449 17.91 1.40 2.51
8 4| X=Yaxx, Chactomorpha moniligera 4 Jone 25 0.176 0.076 18.36 0.96 0.41
5| %39 %, Leathesia difformis Momzu Joxe 14| 0.1M4 0.256 5.52 3.51 4.64
6 | v us ¥, Desmarestia ligulata Navarmama | Max 2 0.483 0.293 21.30 2.27 1.38
7| »¥=7 Y, Scytosiphon Lomentaria 4 Mav 2 0.295 0.763 18.64 1.58 4.09
o 8| 727w v, Colpomenia sinuosa 4 Mav 2 0.559 0.329 9.80 5.70 3.36
) 9| Y=, Chorda Filum Momrs1 Joxe 14 0.226 0.097 10.35 2.18 0.94
3 10 | == v 7, Laminaria japonica NANAEHAMA Apr. 25 0.224 0.120 9.96 2.25 1.91
g 11 | +v 7V 4 2, Undaria pinnatifida f. distans 4 Apr. 28 0.351 0.303 22.84 1.71 1.33
B | 12| 3+ UH 2, Undaria pinnatifida f. narutensis —_— 0.232 0.330 9.£3 2.34 3.83
13 | © v ¥, Hijikia fusiformis Mownru Joye 14 0.112 0.288 4.32 2.59 6.67
14 | =V 7 x5 x 2, Sargassum sagamianum Naxarrama | Joxe 14 0.337 0.632 23.49 1.65 2.69
15| 72 AF 2 27, Sargassum confusum Monrss JUXE 14 0.153 0.604 6.90 2.22 8.75
16| 2w s v, Porphyra Okamurai Tsikawa Fra. 10 0.964 0.420 . 33.43 2.88 1.26
17 | = X7 <7 Y, Porphyra suborbiculata WAKATAMA Mar. 1 0.775 0.192 35.27 2.20 0.54
18| Y227~ v, Porphyra crispata KoManoTo Fre. 20 1.028 0.339 34.11 3.01 0.99
19 | 7% 297 v, Porphyra tonera Isg —_— 0.662 0.772 35.21 1.88 2.19
20| vy 74U, Porphyra pseudolinearis OsHORO -_ 0.758 0.529 27.04 2.71 1.89
21 | ¥ ~=2w Y, Porphyra umbilicalis Apasmmre —_ 0.837 0.406 34.22 2.45 1.19
22 4 » Porphyra umbilicalis NEMURO —_— 0.704 0.672 31.33 2.24 2.14
23 | 7 # .3, Neodilsea Yendoana Mouris Jone 14 0.214 trace 9.52 2.28 trace
a 24 | &HF 7V, Grateloupia filicina NANAEHAMA Frr 1 0.397 0.218 26.75 1.48 0.81
R | 25| ¥ S aHF, Grateloupia livida 4 Feg. 1 0.633 0.309 31.25 2.03 0.99
o | 26| =V vk, Erythrophyllum Gmelini % Frp. 1 0.953 0.346 25.87 3.68 1.34
& 27 | &=/, v, Gracilaria confervoides MorEsa Jong 14 0.245 0.069 11.96 2.05 0.58
28 | v ¥ v ) <= %, Chondrus armatus NANAEHAMA Frs. 1 0.877 0.180 22.17 3.96 0.81
20| 2w ¥ v v Vv, Iridophycus laminarioides v Apr. 24 0.518 0.43 18.81 2.75 2.36
30 | ¥ A, Rhodymenia palmata ” Apr. 24 0.477 0.253 21.33 2.23 1.21
31| 72 v +¥, Lomentaria catenita 4 Frp. 1 0.513 0.249 19.59 2.62 1.27
32| X 2~ 7 Y, Delesseria violacea % May 2 1.202 0.365 25.27 4.76 1.44
33 &Y A+ 7Y, Polysiphonia sentizulosa % May 2 1.168 0.618 28.78 4.06 2.15
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Table 2 Variations of Tyrosine and Tryptophane Contents in the
Stage of Growth of Laminaria japonica

Date of Body Tyrosine in [Tryptophane Crude T yrosine in | Tryptophane -
No, samplin Body length| width | dry matter [in dry matter] protein crudeprotein| crude proteln
g cm cm % 2 9% % 4
1| Aer. 26 1— 15 1.5 0.325 0.139 19.61 " 1.66 - 0.71
2 4 15— 35 2 0.273 0.146 19.58 1.39 0.74
3 e 35 — 50 3 . 0.266 0.149 19.41 . 1.37 0.76
4 v 50 — 70 5 0.264 0.143 18.85 1.39 0.76
5| May 27| 70 — 80 5 0.253 0.154 18.34 1.38 0.84
6 ” 80— 90| 6 0.261 0.163 7.1 | 1.53 0.95
7 y 90 — 100 8 0.246 0.196 16.42 1.50 1.19
8 |Juxg © 4| 100 — 110 9 0.216 0.137 - 16.27 1.33 0.84
9 7 110 — 120 | 10 0.201 0.204 15.03 1.39 1.36
10 4 120 — 130 | 10 0.246 0.277 15.00. 1.46 1.85
11 4 130 — 140 | 12 0.165 0.217 14.85 1.11 1.46
12 | Jong 51140 — 150 | 12 0.159 0.227 14.57 1.09 1.56
~ 05 20
! B
\;’/ s
5 04 E
3 158
& e
2,0 38
3 10 Z |
¥ T
3% '
e e
5 95 &
2 0.H oo
g ]
- -
& &
t o . o 1
 Bodylength"0-15 " 1535 "55-50 " 50-70 1080 8090 90700 Tog 1 2 57a0 ORI G5
okt My IR PR A e il A 7 v

Fig. 2 Graphs showing the Variations of the Amount of Tyrosine and
Tryptophane Contents in the Stage of Growth of Laminaria japonica
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