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CHEMICAL STUDIES ON THE SEAWEEDS.
1. STUDIES ON THE PROTEIN OF THE SEA LETTUCE.

Mitsuzo. TAKAGI

(Faculty of Fisheries. Hokkaido University.)

Studies of the protein in the Sea lettuce (Ulva pertusa Kjellman) have formerly been
made on the amount of crude protein, seasonable change of nitrogen and the amount of
cystin. Therefore the author has studied the properties of the protein of the Sen lettuce in
detail, snd obtained the following results: -

1)  The amount of crude protein in the Sea lettuce is more than in other sea\\eed<
aqd it is 81.55 2% of the dried matter of the seweed _

i) The solubility of the protein in the Sea lettuce was estimated by soluuons of
sodium chloride and sedium hydroxide in various ~concentrations. ‘And the results showed
that 0.5~1.0 N solutions are suitable for the isolation of the protein from the Sea lettuce.

» Four kinds of proteins were isolated from the Sen lettuce: the water soluble protem
IW. 8 P.1)is plec1p1tfz,ted in the half saturated ammonjum sulphate solution; the water
soluble protein T (W. S. P. 1) in the */; saturated ammonium sulphate solution added with
2N acetic acid; Sodium chloride soluble protein (S. 8. P.) in the ®/s saturated ammonium
sulphate solution; and the alkali soluble protein (A. S. P.) in the half snturzted ammonium
sulphate golution with 2N acetic acid added.

43  Tte forms of nitrogen of the Sea lettuce powder and of the isolated proteins are
determined by the method of Van Slyke. The results showed that the nutritive value of the
DI‘Otel‘l of the Sea lettuce is inferior to that of an edible algae (Porphyla tener a).

5)  The isoeléctric point of the proteins isolated from the Sea lettuce was determined
as the following: pH 4.174 (W. S. P. 1), 4325 (W. 8. P. 1) 3.909 (S. S. P.), 3.920 (A. S. P.)
respectively and these values varied distinctly from animsl proteins. This difference is due to
their constitution: that is to say, the amount of mononmino acid of the Sen lettuce is more
than that of the animal proteins, and t‘he diamine acid of the former is less than that of
. the latter.

o 6> Solution of the protein isolated from the Sea lettuce was photographed in a
spectrograph, and the extinction curve was traced. Tle curve showed that the wave length

of spectrograph at the maximum and the minimum absorption point was 290 mu and 270
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mu respectively in all the protein isolated, but the value of A‘E;c;ﬁ increased in the follo-
wing order; the S.S.P.,, W.8, P.I and A.S.P. .

D The amount of Tyrosine and Tryptophan in the protein isolated from the Sea
lettuce was calculated acéordiug to Holiday’s formula. Tyrosine was 4.92--18.280% and Tryp-
tophan was 0.20--0.89 %.

We know that the amount of the iodine in seamweeds is much. It is interosting that
the amount of iodine has probibly an intinats relation with the amount of Tyrosine in the

protein isolated from the Sea lettuce. But this problem will be considered later.
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Table 1. Genera! composition of [Sea lettuce

- % of fresh matter % of dry matter
Soluble ; Soluble
. Crude | Crude | Crude Crude | Crudé | Crude
Water |  A:th ) . non .| Ash N p non
| Fat | Protein | Fiber | o compound, Fat | Protein| Fiber N-compound
72.26 393 ‘ 0.08 8.75 l 1.76 13.22 14.20 0.29 31.55 6.36 47.60
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Tab'e 2~ Solubility of Sea lettuce on the ‘everal solvents.

Total-N in fresh matter 10g; 140-0mg.
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Fig. 2. TIsolation of the proteins from the Sea letiuce.

Sea lettuce (fresh matter)
(500g)

—crushing, added the distilled water IL.,
— 2 hrs. stirring, I day let alcne.
I o
Extract - Residue
(LILD

—added the equal volume of
sat. amm. sulphate solution. |

l—a.ided the 0.5 N NaCl {L, -2 hrs. stirring,
2 days let alone )

I I o |
Filtrate Precipitate Extr act Residue

LILD S aw | i
_added the sat. amm. —dialysis j—aldded the 0.5 N NaOH IL,
alohate solution t —treated with |—adled the sat.
i/zp sz.tﬁri()ti‘(])xxl 0 | ethanol and a.uluno sulph:;te —2 hrs. stirring
! ether. solution to %/g
—a.d%‘ed the 2N acetic |—dried at low saturation —3 days let alone
acid 50cec temp.
_pH: ¥
pH; 4.0 Water Soluble P
l | |
W. & Il’)ro;:e 10n6I7 Filtrate Pr emp1t%te Extract Residue
N (W. 8. P. 1. 0. Ly
J I '
316y arin] - dialysis - added the equal volume of sat.
Filtrate pr le(’lp ttate — treated amm. sulphate solution
—dlalys s . with : . ie aci
1—treated with ethanol and —added the 2N acetic acid 90 c.c
! 2thz;wl and gthe;' —pH; 4.0
—drie .
L dried at low at low
' temp. temp.
ot . ) N |
Water Soluble Protein [[ Salt Soluble Protein Filtrate Precipitate
(W. 8. P. T 025g) 8.8 P. o011

—dialysis

—treated with ethanol
and ether

— dried at low temp

Alkali Soluble Protein
(A. 8. P.067g)
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Table 3. Yield and nature of the proteins isolated from the Eca lettuce.

Sample Yield Colonr Water |(£';t;?ai:2r) r]iig{i%tn )&Pa;x:)tt?g; rlzi;c] i?(?n A(i:vni]_tlzk S]il;ac%;:)tg

e % % reaction reaction :
WS P 1 | 067 Oiive Buft 1647 | 16080 | ++ | + + + | ++
w.s. P. I 0.25 |Olive Buff 1611 16.057 | ++ + + + ++

4 8P 0.11 |Dark Citrine 11.51 15982 | ++ + + + +4+ -
AS P 0.67+ |Light Browish 5.01 12.113 ++ + + + ++
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Table 4. Nitrogen forms of the Sea lettuce

%m(;t;tg:y % Ofng;Otii;;ttiZ?}ated 9% of nitrogen dissolved in toild HCl
N-forms

Fea lettice g s p. 1| A8 P Segog;’g;‘r“e W.SP.I.|A 8 P
Total-N 5.048 16.089 | 1233 —_— — —
“N.ondissolved in boilei HCl 0.178 0.127 0.245 _ —_— —_—
N. dissolved in boiled HCl | / 4870 15962 11888 — — | —
Amide-N ' ‘ 0-380 2.780 1.205 7.802 17.416 10.136
Humin-N 0.150 0.201 0.285 3.080 1.258 2.397
Total-N in form of bases 0.923 3.021 1.978 18.952 18938 16.638
Amino-N in fcrm of Lases 0.484 1.699 1.078 9.938 10-644 9.067
Arginine N 0.553 1.638 1-084 11.355 10.261 9.118
Histidin-N 0.037 0.141 0-129 0.759 0.883 1.085
Lysin'N 0.212 0.820 0.632 4.353 5.137 5.316
Cystin-N 0.121 0.422 0.133 2.484 2.643 1118
Total-N in filtrate from 2,666 9.682 8312 54.743 60.656 69.919
Amino-N in filtrate fxgﬁes 2.536 9331 | 7983 52.073 58.457 67.151
Total bascs 4.119 15.684 11.780 84.579 98.268 99-090
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The isdelectric point of the proteins isolated from the Sea lettuce.

Tab’e 5.
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Table 6. :
. . e ‘ amount of nitro- amount of
Protein of the Sea letttu‘cv 'gen in 100c.c of, protein
i _y amount of pro- s i lprotein solutlonssupplled for
Sample |waier Total-N ™ oon supplied dissolved state isolated from the] experiment
(dry matter)] for experim- Sea lettuce (dry matter)
% % ent % . mg. 2%

: dissolved completely,
W.S.P..1 | 1647 16.089 0.018 colourless and transparent, 2.415 0.0150
take a photograph by Zcm tube

‘s8I | 1151 15982 | 0.018 the same as the above 2544 0.0159
’ dissolved completely,
A.S8. P, 5.01] 12.113 0018 light-yellow colour and trans- 2.060 0.0170
. parent, take a photograph by
2 cm’ tube.
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Table 7.

Point of maximum
absorptiom

Point

absorption

of minimum

A (mu)

1

Eicm

%

A (mu) 1

1%
1% AElcnax

E Tem

.P.I| 290

290

. P
P

290

9.9999
18.8676
13.2349

270
270
270

33333
13.8362
'5.8822
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dry

matter)
%
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of

liquid

jayer

cm.

Extinction
coefficient
iconverted in
Iem of
Jiquid layer

Concentration of -

Tyrosine and Tryptophan

amount in 100 c.c
of protein supplied
for experiment

mg.
M x181. Mg %204

% of dry matter

305 mul280mu

Mi | Mo

| to-
|Tyrosme; TrY{ )han

| Trypto-

|Tyr081ng| phen

WS PI
S. 8. P

0.0150
0.0159

A. 8 P 0.0170

2
2
2

0.05 | 0.10

0.19 | 0.27

0.20

"
I

0.04080% 10-3
0.16516 x 103

0.0066 X 103
0.00198X 10-3

0-12160% 103000168 X 10~
‘ :

0.73848 | 0.13464
2.98939’ 0.040392

2.20096 | 0.034272

492 0.89

18.80 0.25

12.94 l 0.20
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