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Abstract

The development of protein utilization with inedible algae (Ulva pertusa Kjellman, Sargassum
aumyendo Kjellman) have been investigated. These include a) composition of algae, b) condition of
extractability of crude protein with water and tris buffer, c¢) precipitation of crude protein with
various precipitate agent, d) digestibility of algae diet which was mixed with wheat bran, e) pepsin
digestibility of crude protein, and f) the amino acid composition of the algae protein. The results are
obtained as follows;

(1) Two species of algae examined were good source of protein because they contained 17% to
19% of crude protein;

(2) Ulva pertusa Kjelmlan could be used for an animal diet, and its proper mixing ratio with
wheat bran was 25% of algae to 75% of wheat bran, of which the condition reveals the best
digestibility;

(3) Water was better extractant for protein of the algae than tris buffer, precipitation of protein
in boiling water bath was the most economical method of preparation of the protein from algae
aunless the protein activity was required;

(4) For the precipitates from algae between pH 1~12, its yeield was increased in proportion to
alkaline concentration;

(5) Extractability of protein from algae were not affected by either ascorbic acid or sucrose in
tris buffer solution;

(6) Aspartic and glutamic acids were the amino acids most abundant in the algae proteins and
essential amino acids, especially of leucine, isoleucine, valine, threomine, lysine, and tryptophan,

were also relatively high in its contents.
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Fig. 1. Extract process of algae
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Table 2. Comparison of digestibility of feeding

protein
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Aste] S#¢ T ninhydrin oz BeEAdA. 2 3 ! Fsgg;ix:lg Protein
copper nitrate B 2 EEAD & BHE 509 my o 4] Diet | Broser l(rlz fde;;:) Digestiblity
@Estg o @R KSR wsld tryptophan 9 | (2 days)
BiE-e Millon-Lugg 399 (425mp FRI2 2 BTN Wheat :
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Table 1. Composition of algae (%)
B Ve Contents Crud i
T Moisture et : Crude fat | Crude fiber | Crude ash | Total sugar
Kind of alages — protein
Ulva pertusa Kjellman 10.85 19.06 1.08 6.47 23.78 | 38.76
(7 Zsia)
Sargassum anumyendo 14.85 17.37 0.92 36. 49 21.64 8.74
Kjellman
o %)
Ecklonia cava Kjellman 15.7 16.6 1.26 3.42 12.97 17.5
G BHue
" Sdrgassum fulvellum 15.2 9.1 1.80 7.3 12.50 19.5
Agradh
(2 & =pHae
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Table 3. Extracted protein, which was precipitated by various condition

GESE SR P

Condition of precipitate agent

pH of precipitate agent

A

Weight of precipitate
O = 2

Weight of precipitate

an ov =)

(1) Sup. solution (50ml) 6.2 0.17(g) 0.056(g)
heated in boiling water 6.2 1.23 0.8
1.025 0.03
Average 0.81 0.3
Crude protein 0.4 0.1
(2) Tannic acid solution (1%
tannic acid in 2N acetic 3.1 0.3 0.1
acid)
addéd 20m! into sup. sol. 3.3 1.05 0.1
50mi
Average l 0.7 0.1
Crude protein I 0.25 0.025
(3) TCA (50%)
5ml added 1.1 0.815 0.054
into sup. sol. 50ml 1.1 0.2 0.1
Average I 0.5 0.1
Crude protein I ‘ 0.23 0.045
(4) TCA (20%)
L0ml added into 1.7 0.176 0.08
sup. sol. 50ml 1.7 0.2 0.09
Average ] 0.2 0.1
Crude protein l 0.1 0.045
(5) Ammonium sulfate 20g
added into L5 . 0.4 0.1
super. sol. 50ml 1.5 | 0.22 0.034
Average ' 0.3 0.1
Crude protein ' 0.15 0.05
4.9
1.4 Crowp 2
1.5 Ge ou|
¥ .
£
; |.11
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Fig. 2. Growing rate of feeding with algae and

wheat bran

Fig. 3. Extractability of algae by pH control
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Table 4. Extractability of algae protein by tris-buffer with ascorbic acid

Composition of Weight of protein Weight of protein
Precipitate agent pH | concentrate concentrate
extractant algae (D% algae (II)*?
Extracted by (1) Heated in
tris-buffer boiling water 7.3 0.234 (&) 0.034
(added 0.04M (2) TCA (50%)
. 0.265 0.085
ascorbic acid) 5ml added 1.0
pH 7.3 (3) Amm. sulfate .
zog added 6. 5i 0. 926 0.031
Extracted by (1) Heated in
e 7.3 0.145 0.02
tris-buffer boiling water
(added 0. 1M (2) TCA (50%)
. . 206 0.088
ascorbic acid) 5ml added 1.0 0
pH 3.5 (3) Amm. sulfate
20g added 3. 5§ 0. 0625 0.011
Extracted by (1) Heated in -
trie-buffer boiling water 7.3 0. 0304 0.012
(added 0. 1M (2) TCA (50%)
° .0 0.0135 0.012
ascorbic acid+0.5M 5mi added !
surcose) (3) Amm. sulfate
pH 3.7 20g added 3.8 0.016 0.013

*1— gl e}

*2= ) a},
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Table 5. The amino acids pattern in crude protein of algae
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(mg/100mg protein)

Kind of Color intensity Concentration Kind of Color intensity | Concentration
amino acid on paper of amino acid amino acid on paper of amino acid
u}aﬂ'ﬂ]‘%‘n} a}]'ﬂ] o ﬂiﬂ]?ﬂ ﬂélﬁ}aﬂ A %
Asp. +++4++ +++ 3.7 5.5 Leu, lleu. +++ 4 9.8 6.55
Glu. +++H+ 4 4.1 5. 5| Thr. ++ A+ 0.3 0.5
Ser. 444 +4 1.06 1.0 Val. +4+4 4+ 8.2 4.4
Ala. +4+4+ +++ 1.5 0.7 Trp. C.014
Cys. + + 2.52 2.0 Lys. + + 1.58 0.5
Tyr. T T| 0.45 0.25 His. T + 0.9
Gly. ++  ++  0.32 0.25 Arg. ++ T 2260 0.55
Pro. E E Phe.
Met.
* E...Exist
* T...Trace
@trolnl S MRy A T Y. ook 5 Wge] Foh.

X % methionine, phenylalanine & Ra¥4 glovk
Hfth &4clel Kol leucine, isoleucine, valine, th-
reonine, lysine, tryptophan Fol 5o o] BEEHLE
= REFY ol 43 Holth
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