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Effects of Capsosiphon fulvescens Extracts on Essential Amino Acids Absorption in Rats. Hyo-Young
Kim, In-Hye Kim and Taek-Jeong Nam*. Faculty of Food Science and Biotechnology, Pukyong National
University, Busan 608-737, Korea - The aim of this study was to examine the effects of Capsosiphon ful-
vescens extract (CFE) on levels of essential amino acids in serum and the rate of protein digestion.
CFE contains approximately 68% carbohydrate as fiber, 17% crude ash, and 14% crude protein.
Experimental rats were divided two groups, one group receiving a normal diet and the other a nor-
mal diet containing 5% CFE. To analyze the absorption of essential amino acids into the hepatic portal
vein, blood from the hepatic portal vein was collected between 10 a.m. and 5 p.m. for 10 days. In
vitro protein digestion was decreased in the group fed 5% CFE; these data indicated that CFE affected
protease activity. We measured the absorption of essential amino acids in the serum of the hepatic
portal vein, at 30-, 60-, 90-, and 120 minutes after feeding. Although there was no difference in the
concentration of total essential amino acids between the two groups, the 5% CFE-fed animals had a
decreased rate of absorption. Absorption of Lys and Thr into the hepatic portal vein was lower in
the CFE-fed group than in the control group. The rate of absorption of Met was delayed nearly 50%
in the CFE-fed group compared to the control group. On the other hand, the rate of absorption of
Leu, Ile, and Val was increased; Phe showed the same. Therefore, we suggest that CFE could affect
protein metabolism by increasing or decreasing the absorption rate of essential amino acids.

Key words : Capsosiphon fulvescens extracts, essential amino acid

g 715 ]9
o = glucose, purine, pyrimidine 5 %2 QA EAE2] A
< AT A7EAe HER A Y 2 9 22 T s
oIkl Wpeleliedte AL PALARA 22 i3
7—1% THALE] o] ol 2] o]
It Ae vaa 27
a5 oA olgol} AR
# Gk ohlngt b R 5
J(lysme, methlonme, phenylalanine, threonine, tryp-
tophan)o] FZ ZtelM tHA}E 3L, branched-chain amino
acids (BCAA; leucine, isoleucine, valine)& <*-§ol| A ThA}5
= Ae® 494 Ao
opldksh Bl tRtele 748 A A o)l
axe] 84 f2 olvestel P 2
A2 22 A8 AR E =5

=
=
b
¢>;
Otﬂ
r[n:

o g
2]

P o F>
é.é J(P)% i

[e]
B %

KR
=
= -
Tl

*Corresponding author
Tel : +82-51-629-5846, Fax : +82-51-629-5842
E-mail : namtj@pknu.ac kr

o] = AH(plasma amino acid: PAA) 3Heke A & 58] ofm)
=4k poole] oF 1%7bE Aol ARk Bl B TEH A
4 fe ofueit vEE & =

el

o 2o I VB 22 443 R %%
o £l YIAE AHE NS Hols Aox elA
ATH3]. Y¥kd o 7 PAAL tryptophang H| & o2 ofw]
AT BF FEE feed-back 23 o] Aol whet
BE e, ol ieibo] BEE AR, SAo}rwbe] A
B8 Aol A= WES nol Bl 4Ee] 42 B}
St E7E PAASH o] ARRH7IE ST [23].
=282 2o of A o) (Capsosiphon fulvescens: CF)
< wefetolut Aefete]l E2stH HHA 7o et v gE
2 5718 FF Sl Zol7k YATHIS], oF 50%] F83 35%
o BUAS PRI Ak 53] B oy B e
Afol N3 2 Bl B 2 19 g
il 7379 0141,

°l°*b} EIH 475 B, 13 A
[30], %‘—*374 Hhal S 28 E A8H20,1835], Aetd A oA
[26] 5ol FFE MHE AR HugD ek F3, vl



1592 BB UHRTIX| 2009, Vol. 19. No. 11

|}

N oot [y M
off ot flo i m
o

o

4

rg Asketel 244 Ws} glol 3 Yol ¢4
A AolaE Az + AT AL [19], WA o] F=
7] Aol A fisE ARdAL, 24w 83, 2
5L Fiesbo] &37h g3l Base § wo)e]
o‘qi;_l_l_7]_ Z 5£Q.L oh;]. ttb‘]_ 01-7 ;1\_}[7]’ ?jl-Z_A _4. ,ﬂh:,]

jud

o

[13], cellulose[34]5 <] 2o] /S A 7] ratse] A A
2357 She AREE Ao FBUEEO] ZAERA 2
oz Eh“’él% Aol HH“E]E}L shAch 12, ol 2
i A0 4fe] AT 972 ATE Aol Wale] 35
TEE0] opngt Fol o FFE v Ad B
dre A9 gl /‘a]@o]‘ﬂr

o] AEFEE (Capsoszphon ﬁt vescens Extracts CFE) 5%
& A Aot e Sk d JJ’“"WE*J &

Fo o3 e nAE NS FHIL F g ojn=
A tiAbe #EE Aol V)% ARE v }ttﬂ I EHS
FiATE £ Atk
ME 3 di
Az

2 4ol A ol 2064 19 A 4 A
W] AY o ZRE TAFGOM, FY FA ol Aol
268 52 AAT 28 AL SARBHA

CFES| ZH|

CFES] A& Fig 19 ¥4 we} ek &, valo)s
o) 3 FAS §, 4% AxVE dxsh dxE )
Aol AE Bz 7](HANIL, FM-681, Korea)Z #3)5}¢e] 1
% 60 mesho| B3 Aok AT

mj o] Buk 600 g 20 1 o) &3 Zefa=d)
15 15 7}8}9] 80°Co M 347t E<t wuksld A
A} 1 3ol 8500 rpmo] A] 4587 YA R
3u) B1]o] o §eS 71e B Ao A T
ol#sto]l AAE Plon, F A% &
7| HléMl Rste] 106 mesh0ﬂ

L
rok of
dlo >

<l

e | (i)
> 2

2
o

o
RO S
fa

x4
o W >
= [“111
> b

ol

O

%:R
O
_E
E
o
1o
(@)
T
=]
& 1o,
ru
e
oX,
= E‘_‘E Ol'm
I
E—{E
N
N
ol
BN
L
1=
iy

= ]{]rﬂt corn starch (Kwang 11 Co. Ltd.,
Seoul, Korea), sucrose (CJ Cheiljedang Co., Seoul, Korea),
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| Dried Mesangi (Capsosiphon fulvescens) powder

‘ Extract with distilled water at 80°C for 3hr ‘

‘ Centrifugation (8 500 rpm, 45min) ‘

Supernatant

I
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Precipitated with ethanol (3 vol.)

Prempltate

Dryness and grind

Fig. 1. Manufacturing process of CFE from Mesangi.

Supernatant

Table 1. Formation of experimental diets (g/kg)
. 1

Constituents FfeSt animal group >

C CFE
Corn starch 480 430
Sucrose 120 120
Casein 200 200
Lard 100 100
Corn oil 50 50
Mineral mixture 35 35
Vitamin mixture 10 10
Choline chloride 2 2
Methionine 3 3
CFE - 50

'Experimental animal : Strain, Sparague Dawley age, 4 weeks;
average body weight; 100~120 g; feeding period, 10 days by
experimental diet after a week of basic diet.

*Codes of experimental diet. C; control diet, CFE; fed the con-
trol diet containing the Capsosiphon fulvescens Extracts.

Ltd., Gyeonggi-do, Korea), mineral mix (AIN-76; ICN
Biomedicals Inc., US.A)), vitamin mix (AIN-76; ICN
Biomedicals Inc, US.A), choline cholride (ACROS
ORGANICS, U.S.A.), DL-methionine (Sigma Chemical Co.,
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Table 2. Proximate composition of CFE (unit: %, dry base)

Crude Crude Crude ] total

lipid protein  ash Carbohydrate dietary fiber®
CF 657 3115 1035 51.97 -
CFE* 060 1415 1690 68.35 68.32

1Carbohydrate contains total dietary fiber; the content of carbo-
hydrate was calculated by 100-(crude protein + crude lipid +
crude ash).

*Carbohydrate contains total dietary fiber.

*CF: Capsosiphon fulvescens.

*CFE: Capsosiphon fulvescens Extracts.



1594 BB UHRTIX| 2009, Vol. 19. No. 11

120

_
o
o

H

*

H [} o]
o o o

Protein digestibility (%)

N
[=)

Casein CFE

Fig. 2. composition of in vitro protein digestibility between
Casein and Capsosiphon fulvescens Extracts. The t-test as-
sesses whether the means of two groups are statistically
different from each other (p<0.05).
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vellum; 73.4%), v Q(Undaria pinnatifida; 77.1~802%), &
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Table 3. Weight gains, feed intakes and its efficiency ratio in

the rats fed the experimental diets (Mean+S.D.)
Test animal group c CFE
Initial body weight (g) 127.04£3.6 127.942.8
Weight gain (g/10days) 68.315.27 61.7+7.50”
Food intake (g/day) 16.4+1.09 16.142.37
Feed efficiency’ 0.470.04 0.4410.08

'Refer to the footnote of Table 1.

All data were calculated by Mean+S.D. for 28 individuals.
*The t-test assesses whether the means of two groups are stat-
istically different from each other (p<0.05).

*Feed efficiency: weight gain (g)/food intake (g).

%Lﬁ\j}?‘i‘?b— 0}04[20], 1‘5; "E?ﬁ o 1
CFEd] 93] Azo] 4oAoz 7
A% W53 g7 A5712 %4 ]
3, CitEoh CFET oA o3 o
t}. 18, CFE H71E <13k 4] 9] E%Oﬂlé RSB
Holx &= Aoz ekt theke] Aol dga7} A
EAslo] WAL 2AAZ 07N 20 T
d17], & APl CFE H7h2 18 AolE e
A A e AOE HAth

o ¥ @ o

o WL
i
fr R
o

CFE &7t €48 39
FEAE sk gl

9 opm] Ao A FEEA, A)

% 93380) YE BFAEA AUANE HA%E B
chat gk ool ol @l Aol e Eae b 2

[*]
£,

i)
2
Mo
)
o

r% [
T @
= 3
©
o
o
Jo nl

o)

i—’“

do,

4

oy 7

(I

> oo
o
o
o
=
N

m
rlo
=2
v
B
o

o lo
ol
it

A | T

ol mx =& N omd

O
o

o
k)
)
%o,

O i g
o
AL
[o]
o,
=)
S
o
N
A

olN oX

i ox
.
N
o
=2 2 o

2 M
>
o olf

oA
to
R
—_
fan)
>,
S
o
to
-
(62
>

N

e

o2 Ty

k!

[ 2L

o,

baes

o

ot N,
o
>
AN
2,
1>
o

N = oH
o
o)
>,

oo Fd

Fr S
—_

o

o,

)

£

olo

>,

Ny

o

S~

>

Ho

G

ot &,

ot
P
o
£
o,
=k

s

>,

>4

offt

ML
1= o
L
M e
°
o >
By O

o
(€8]
[
E—{E
Sy
=~
to fo m{l 1

o,

e O O o O o fuopok
A

dor o2l 1&
v
pac
o

::

o A0l Folato] 30, 60, 90, 120% Fo ZHE el
Y% ofuate] F5AEE Fig. 3A0] Uehlglth. 11
CFE Folo] 42 B ojrlite) §4 Ei C29
30R A A =93 1208714 A2} FAE e, CFEL
3 308RE 27187 AFste] 1208717 W3 2718
Aoz Uepton), ¥ 27ke] fel3el Aol molA| ¢
Aoz e, Bes, & AT sl Folol ma}
Aol AT A7k e B4 ol ibe] §
A egens, 7zt B4 o wite] F4 ARE 47
2ot}

A, G2 Fo) lysines) FFYEE LARGTHg
3B). -1 A%, CEe 2

o rir r{r 1o ont i ofN
L ot o :&1—1‘ L



GV (B)

Essential amino acids

oc
OCFE
- ;ﬁ bab
g b o b
Fh a
B ’_L‘
20 5
0 o

B0 El
(min) {min)

ocFE

{mg/100g)}

©) (&)

c,d c 3
ab ’g
= b
s 3 52 ah el
E a
|
0
] s

(B) F

B0 80
min}

©) (H)

val
b ab
L ap
ok LLI ab
120

0 i) 60 al
(min) {min}

(mg/100g)
=l
=
o

o

o

oc
oCFE

o

(mg/100g)

: _
=
&

E_l_‘ a6
g0
(mg/100g)
®
=
®
=
I
g -
EA 5
» 2
: %
5
o
o
. =
@
=

-

(mg/100g)

~

(mg/100g
o w -
%

Fig. 3. Changes in Total essential amino acid contents of vena
portae hepatis blood. Refer to the footnote of Table 1.
All data were calculated by Mean+S.D. for 7 individuals.
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