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ABSTRACT

Purpose: This study was conducted in order to investigate
of body fat

fective agent for body fat reduction in humans.

KEY WORDS: Sargassum confusum, reduction of body fa

the effect of Sargassum confusum extracts on the reduction
for eight weeks in overweight women (BMI = 23 kg/m?). Methods: Subjects were classified by double—blind
randomized trial as the control group (C group, n = 14) and the Sargassum confusum exiract supplementation group (SC
group, N = 16), which consumed 12 tablets per day. Questionnaires related to their health status were assessed twice
(week 0 and week 8). Their dietary intake status was evaluated by 24—recall method and body compositions were mea-
sured using a bioelectrical impedance analyzer. In addition, we assessed the anti—obesity effect and the occurrence
possibility of health risk factors during the supplementation periods by hematological and clinical analysis of blood.
Results: Waist circumference and body fat (%) were significantly decreased in the SC group. Serum leptin level was also
significantly decreased in the SC group. Defecation frequency was significantly increased in the SC group. The above
results indicate that Sargassum confusum extract supplementation improves overweight on visceral fat and blood leptin
level by increasing bowel movement. These results imply a decrease of health risk factors in overweight women. Seven
subjects withdrew from the study due to adverse events; however, no differences regarding adverse events were ob-
served between the control and treatment group. Conclusion: Therefore, Sargassum confusum extract is a plausible ef-

t ratio, overweight women.

N E

H|TkS 5D (disfigurement, discomfort, disability, disease,
death)2] 11z’ 2 A, A7), HIHE A5tA7H

R P e

W] T EZ 7N PAFEWM AT AR So) FhY

[e}} l

F3k B AmAe] B sl ulgk S shte] Wy

o2 B3 Agsfof gtk Aido] F-E L ok’ 20084
MAR A7) (World Health Organization: WHO)o A=
204 o) A AIA Q1] 149 o] TS Coletar WHSIS
= 9] 749-1= 2009 =17 g FRAollA] 204 o A

4 v S-S 31.3%2 Bkt vgke gk 4
2:H] €] %‘ﬁ"ﬁé 2 AL folu ARSIARL a9l
Al a2l A A1 5 okt 9

Received: Oct 1, 2013 / Revised: Dec 1, 2013 / Accepted: Jan 23, 2014
*This research was financially supported by the Ministry of Knowledge Economy (MKE) through the Research and Development

for Regional Industry (10017622).
"To whom correspondence should be addressed.
tel: +82-42-821-6838, e—mail: sunly@cnu.ac.kr

© 2014 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided

the original work is properly cited.



24 ) gl mAt 25 AR Faa)

Al ZgEle] gkt 71 Auke] sk 1A lipase AsiA7F 7H
"elo] Xenicalo|gls o]20 2 Wwlo] 9} Lipase A3l|A)
= AdFIe A A W FE JAISkHs A E A Xenical
o] 7 oA A S5 30% A AAAA ASS
248 "ok 28 lipase AdiAle 1 28714 A F-2

45 29 £ QlEt, Xenical®] ¢ F2 By 2zg0
AP, W, BT A]8/d vlE] Fag A4St 5o =

AHgALS o] AT BEHS 34510 QUek Xenicaldt 22

rl

Fl

lipase A= AH} A HH]Lo] Lo ATFEL tjite g 7
Hhe AF o2 A4 AALE St AFREE Al BEY
% SlAe A 419 wigol 19

2] A 2 FERLMA AHE-
I

SIAE Al BRAYATE] B Eolt M8 vkl BE Fe
yakaal BALE A 5 GiEk? olt 2ol 71Z 4]
= A1go] A% BuET glon o

OFF2] ARGl S =7le Rt
o] AJ3Fg Tt AAlollAl= A} 747P7]‘5411§ o] o

AT ThEbA, HlghE P | $1ek Al

ENR
AA L] Ake] 7= AL ik

of
&
b
ri
ol
N
A
N
ey
o]uo (S
30
rlr
of
oY
1ok
By
o
< o
o
=
P
= OE,
ol

ol
ol
£
ful
o2

o,
N
ol
o
>
i

tb

N

ﬁ
=
=)
[o
2er 3!
OE
N
~
°
=
=

T
o
o
o

C

=
iz
Y
_c:L
N
bl
fo

30
T
:O._L‘.
Py
4

1)

> e

%*Wﬁ°ﬂ e

_—%obo

ox M
d

ol
B~
)
fuow
e o
)

( >
pacs
oo
H
ot
e 9
)
r

=

H Ho >
N
(]
g

4 o2
o2
o>
Ru)
lo
Jo
N
2
H1

il
2
ol
>
e a
=}
Hoox
R

rr

ECENY

=
oo
ofl

0 oox

12

" o
N 2
"
2
H-U _lg;
i)
e
ﬂ |
3_ iy
019 Hu

H

XHE/\—] s|zFo] T8 W
T 5 AT = Oq:rLEM & 27
o], ‘3}/\1‘3}5 1%0}01 i 324 5 dl=RE gy #
Ao AQr 2 ARl eF s Solgl ot 2T Yol
A (Sargassum confusum)®] AYe|&Adol| gt A7 28y
wjo] T7IAE A Fofl Itk ehgom Ak St
2}o] sfietel] AFot= FRIE0] o 25 e Ao 2 AHgsHd

AxFEA ALY oft Qlo] skl Furle] =2 AEof
AFsto] H=rt f-ejvtetol A 5ok BARES FAgo]
AL go] Bt Fm AR, ] EA AW 5 2001F
of thepEm® o]F Ao mAt U S E R 52
O 2 g Ao M LxIAE FHEFo] 242 25.2%2 26.5%0
et Ao g Hago)gla ? Axzeko] 309, o|4fo] Alo]
Aol olF 50% ool 484 AoldfrE HilEo] ¢l
o} ole} Zho] 4284 &lolﬁ-ﬁ- o] wou g mAjyl
= v A e} A 9l o) v e 3’—}7} ﬁlg Aoz —%—é

w AlF2Aa JA| 7del &
AFELB1220] positive control® A3 acaboseil:} —]—HH 0]
AF =8 a-glucosidase ] 2AIZA0] o] A a7} 7|
"ﬂ%‘i}i 3% b} QJeE 0 o]2jdt ko 2 3k ARl 9
ho] dbo] maHE 2288 AR 3 in vitro AHLE E
3o (not published) 214 -219] lipase} a-amylase?] F
AL Adets aate sholsldy, EEANS Eato] ]

o=

0l 59 AZsE Alo|th B A loAy Bt AR

o!::
Fﬂa

oo Hgalo] T 2 the HjF 2GS Hol= Ao
AolX Fulet BT} QA BoleA stk

ot 7yt
L XL

Al A= tigheEetslof A AIQFgE ofaot AgQ1e] Hivt
ol ZAste] A-EFA]S> (body mass index, BMI) 23 04
ojm 2x}/do] uv|gto] opd HsfEFgo] o5t HAYE=
e 2 TS AA7S Hole 20~404]2) o4 o 2 5}
Sk 2710 mHE 459of sl 712 2ALS AAlsHe] vH
Agto] AL 3714 o]ujof] thololE e, A|A1A ] 7ol
U= oS ALt 3785 2E AR sho 2FAL 52
A& who} ZIgysteich

NE RSl
AFAAE ggol At 2E282H 7HE3 4

At FHO & FEk dojil Yol At w5t A
A AEZ oA 101 59810 HE=slal 60TolA fRo
2.3%7} & Wi7tR] AZ3F3ck ©]E 18 mashe] Aol W& &
I3t @ HARREY 100 g (134 A 2HES ey
BHS Eatsto] ZAXRAA THA] 24 mash®] A= WHFTF 22F
e, 22 AEEe] BANE 255 TS 59.5%%
o}, ko] 221 Aol oA mkv| 29%2} o] 4k
Shata 2%5 SRR §, v gl 450 me¥ SASHA
o} (A 25 0 25704 mg). W& Sk 2GS

o
jlle
_E_I‘



Journal of Nutrition and Health (J Nutr Health) 2014; 47(1): 23 ~32 / 25

Table 1. Composition of the Sargassum confusum supplement

Group Placebo (C group) Intervention (SC group) Level (%)
Crystal cellulose granule Sargassum confusum granule” 96.0
Ingredients Magnesium Stearate Magnesium Stearate 2.0
Silicon dioxide Silicon dioxide 2.0

1) Extract content of Sargassum confusum in Sargassum confusum graunule was 59.5%
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Table 2. Baseline values and changes in anthropometric measurements and body composition by Sargassum confusum extract

supplementation

Experimental period

Change during

Variable Groups -
Baseline Week-4 Week-8 8 weeks
) C" (n=14)7 69.05 + 8.55” 68.04 + 8.68"" 67.79 +8.78* -1.26 +1.55
Weight (kg) X
SC (n=16) 70.13+7.09 69.25+ 6.93 68.66 +7.19 —1.47 +1.74
C 27.21 £3.32 26.77 + 3.35% 26.71 + 3.36" —0.50 + 0.62
BMI (kg/m?) ¥ X
SC 27.19 £1.82 2686+ 1.78 26.66 £1.99 -0.53 £ 0.65
o C 87.57 £9.13 86.86 £7.60 88.43 + 7.95" 0.86 + 4.83
Waist cir. (cm) sk §5), % %%, T 6) t
SC 88.50 = 5.90 83.56 + 5.44 82.25 £ 5277717 —6.25 + 4.56
) C 31.13+2.71 30.76 +2.76** 30.71 +2.77* —0.42 + 0.41
Arm cir. (cm) s -
sC 31.20 + 1.71 30.82 + 1.64 30.67 + 1.7 —-0.53 +0.55
C 25.55 + 6.43 24.56 + 6.41** 24.70 + 6.15* —0.85+1.45
Fat mass (kg) - -
sC 25.97 £ 3.46 25.28 + 3.63 24.76 £ 3.83" -1.21+1.18
C 36.62 +4.75 35.70 + 4.79* 36.04 £ 4.36 -0.59 £1.45
Body fat (%) * §, %%
SC 37.03 £ 3.35 36.50 £ 3.54 36.06 + 3.69” —0.97 £ 1.04

1) The experimental groups are as follows. C: control, SC: intervention group with Sargassum confusum extract.
4) Significantly different between baseline and week-4 or week-8 within
each group by paired t-test #: p <0.05, **: p <0.01, ***: p <0.001

observation 3) Values are expressed as Mean + SD.

2) Number of

5) Significantly different between week-4 and week-8 within

each group by paired t-test §: pp <0.05 6) Significantly different between the control and the intervention group by indepen-

dent t-test T:p<0.05
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Table 3. Baseline values and changes in blood lipids and leptin levels and laboratory findings for safety of the subjects by Sargassum

confusum extract supplementation

A ME EA
2t

HAaFe A1
kealglom RS Aaat & g5
2138626 + 36351 keal2 A0l ¥

) ) » Experimental period Change
Variable Groups - .
Baseline Week-4 Week-8 during 8 weeks
G (mg/dl) C(nh=14)7 104.70 + 53.67" 68.33 + 42.09** 75.98 + 58.59" -28.72 +39.17
m
9 SC(n=16) 115.71 £ 61.11 54.21 +23.64" 67.56 + 30.48"* —48.15 + 57.00
C 172.93 +32.36 171.93 +28.83 169.07 +28.97 -3.86 + 26.04
TC (mg/dL)
sC 186.75 + 44.58 184.38 + 37.22 184.13 + 37.67 —2.63+19.77
Free fatty acid C 506.07 +218.73 518.14 +198.79 416.29 +126.16" —89.79 +222.52
(WEa/L) sC 495.75 +252.13 469.38 + 229.97 45419 +172.32 —41.56 + 174.52
i C 15.44 + 8.70 15.26 + 6.54 15.25 + 6.30 —-0.19 £10.61
Leptin (ng/mL) x
SC 19.25 + 7.47 15.90 + 9.67 13.10 + 6.99 -6.15+11.38
AST (UL C 23.06 + 3.72 23.50+ 5.16 23.68 £ 3.10 0.62 + 2.49
sC 24.63 + 572 21.92 +3.94 2416 +4.32 -0.47 +5.13
C 19.51 + 6.11 19.54 +7.99 17.88 +7.77 —-1.63 +4.13
ALT (U/L) K%, F7) §
sC 18.78 +7.93 13.78 + 4.50™* 16.18 + 5.57 —2.60 + 5.56
o 0.71 +£0.19 0.78 £0.11 0.77 £0.15 0.05+0.18
Total-bilirubin (mg/dL)
SC 0.74+0.15 0.74+0.17 0.72+0.13 -0.02+0.12
) 7.81 +0.45 7.36 +0.48** 8.22 +0.56"* 0.30 +0.50
Total-protein (g/dL) 1 —
sC 8.21 +0.54 7.47 +0.49"* 8.64 +0.60™ 0.08 +0.43
) 10.21 £ 1.39 9.99 +0.86* 10.29 + 1.07 1.28 +2.07
Calcium (mg/dL)
sC 10.96 + 1.30 9.96+0.67 10.46 +0.94 0.42 +1.23
4.54 +0.40 5.60 +0.65™* 5.36 +0.42"** 1.29 +0.38
Phosphorous (mg/dL) . -
sC 4.70 + 0.50 5.79 +0.38 5.36 + 0.43* 1.29 +0.49

1) TG: triacylglycerol, TC: total cholesterol, AST: aspartate transaminase, ALT: alanine transaminase  2) The experimental groups
are as follows. C : control, SC : intervention group with Sargassum confusum extract  3) Number of observation 4) Values are ex-
pressed as Mean £ SD.  5) Significantly different within group at baseline and week-4 or week-8 by paired t-test = p <0.05, **: p <
0.01, =+ p<0.001 6) Significantly different within group at week-4 and week-8 by paired t-test. §: p <0.05, §§: p<0.01, §§§: p <
0.001 7) Significantly different between groups by independent t-test. T: p <0.05
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Table 4. Baseline values and changes in daily nutrient intake levels by Sargassum confusum extract supplementation

Nutrient Groups" Before experiment During 8 weeks Change during 8 weeks
C(n=14") 1,430.5 + 589.5% 1,386.3 + 363.5 —442 + 456.8
Energy (kcal/day)
SC(n=16) 1,419.8 = 407.6 1,453.5 = 313.1 33.7 £ 463.2
C 208.9 £77.20 193.8 £ 453 —-15.1+61.6
Carbohydrate (g/day)
SC 198.2 +£71.08 202.5 £ 46.7 4.4 + 68.4
. C 51.2+242 55.8+15.2 4.6+21.4
Protein (g/day)
SC 50.2£18.2 58.4+£13.3 8.2+ 21.7
C 459 + 36.5 423+ 148 -3.5+325
Fat (g/day)
SC 48.2+17.3 451+11.8 -3.1+20.0
X C 15.9+8.4 14.6 £ 3.9 -1.3+8.1
Dietary fiber (g/day)
SC 129 +£7.1 154+ 43 25+70
L C 381.2+219.3 712.6 + 230.0"*" 331.5 +236.7
Vitamin A (R.E/day)
SC 643.4 + 353.1 753.7 £ 230.6 110.25 + 407.82
. . C 0.96 £ 0.66 0.90 + 0.23 —0.06 £ 0.6
Vitamin B, (mg/day)
SC 0.94 +0.35 0.94 +0.21 0.01 £0.4
X . C 0.71 £ 0.45 0.95+0.37 0.24 +0.41
Vitamin B, (mg/day)
SC 0.79 +£0.30 1.01 £0.36 0.22 + 0.43
X . C 75.9+£51.2 71.3+24.1 —4.6 + 52,0
Vitamin C (mg/day)
SC 59.5+36.0 71.2+27.1 11.7 £ 36.4
. C 3005.1 £ 1351.7 3,356.6 + 955.8 351.5+1331.2
Sodium (mg/day)
SC 3381.1 £ 2127.6 3,300.6 + 930.8 —80.5+1989.3
. C 363.6 £ 190.0 424.6 £ 145.4 61.0+201.0
Calcium (mg/day) "
SC 341.8£171.2 441.9 £ 146.9 100.2 £ 176.5
C 690.5 + 264.7 766.4+211.5 75.9 £249.8
Phosphorous (mg/day)
SC 709.6 + 282.0 8142 +211.3 104.5 + 326.0

1) The experimental groups are as follows. C : control, SC :

intervention group with Sargassum confusum extract 2) Number of

observation 3) Values are expressed as mean +SD.  4) Significantly different between groups by independent t-test *: p < 0.05,

##x1p <0.001

o,

+ 407.56 keallom 85 AJA7|7t 52t 19 Hat AHEFS
145353 + 313.12 kcal 2 Z7}5h= AdS HYoL £ 72 o
T o3t Zfol= §isich AlE 717E 54t 1
FrolatA Mskel J¥as di2tollA] vitamin AR AJH A
381.15 + 219.27 R.E./day®llAl A&7|17F % 712.64 + 22995
R.E./day= F2laH 716t 24 (p < 0.001) Alg<tollAl=
H3PE glglom A[F7IZE 5 vlEtgl A A3EFolA 7 Zxtell
Ztol= gloith 3 AlFTolA 2 AFHTO] 34175 £
171.15 mgoll A 441.92 + 146,92 mg® & 5-9J51A F7}519]
O (p < 0.05) tRFolA = HSHE Holz] okl AJF7]
7k B9t T 2o ARl Abol= i%itt (Table 4).
HiEHANSE 2l e E MR A

AAAEF A 1L i 3 0.93 + 0.18%], A&

o087 £ 0.503] 2 F 7J°ﬂ T"rﬂfa i} = $i3dct AA A
3] 717 Bot gjzte] v Bl 1,03 + 03532 WIS
Holz] ¢k&of| Bisto] Algwtol A= 1.32 + 0.393]= 598}
A F7¥etA (p < 0.01) el HIOHHE =2 2|5 Ho

FATt (p < 0.05). AAAH A 1Y F£ H3F2 s
4.57 + 346 7, AlFE 338 + 146702 & o Thof| o3t
zto|7} glgl ot AlE7IRE B9k tiRate] RS W)
S1A] ok whsto] AldtollA= 503 + 24132 F7FekS
o (p < 0.05). 18 F 7] o3t Apoli= Holz] ook
t} (Table 5)
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Table 5. Baseline values and changes in defecation frequency and water intakes by Sargassum confusum extract supplementation

Variable Groups"” Before experiment During 8 weeks Change during 8 weeks
. . C(n=14") 0.93+0.18” 1.03+£0.35 0.10 +0.37
Defecation frequency (times/day) .
SC(n=16) 0.87 £ 0.50 1.32£0.39 0.45 +0.53
. C 4.57 £ 3.46 4.62 £ 3.69 0.16 +2.17
Water intakes (cup/day) "
sC 3.38 +1.46 5.03 +2.41 1.68 +2.87

1) The experimental groups are as follows. C : control, SC :

intervention group with Sargassum confusum extract 2) Number of

observation 3) Values are expressed as mean + SD.  4) Significantly different within group at before and during experiment by

paired t-test #: p<0.05, #*: p<0.01

Table 6. Adverse effects during the intervention study

5) Significantly different between groups by independent t-test T: p <0.05

Adverse G Week 0 to 4 Week 4 to 8
roups
effects P None Mild Moderate  p-value None Mild Moderate  p-value
C(n=14 8 (57.1 5357 1(7.2 9 (64.3 4 (28.6 1(7.1
Dizziness ( ) ( ) ( ) ( ) 0.482 ( ) ¢ ) ( ) 0.482
SC (n=16) 11 (68.8) 4 (25.0) 1(6.2) 11 (68.8) 4 (25.0) 1(63)
C 10 (71.4 4(28.6 0(0.0 11 (78.6 2(14.3 1(71
Edema @14 28.6) (00 0.825 (78.6) (143) (7. 0.453
Ne 12 (75.0) 4 (25.0) 0 ( 0.0 12 (75.0) 4 (25.0) 0 ( 0.0
C 6 (42.9) 6 (42.8) 2(14.3) 9 (64.2) 2(14.3) 3(21.4)
Weekness 0.609 0.327
Ne 8 (50.0) 7 (43.8) 1(63) 6 (37.5) 8 (50.0) 2 (12.6)
C 11 (78.6 3(21.4) 0 ( 0.0 20 (71.4) 3214 1(71
Flatulence ( ) ( ( 0.599 ( ( ) ( ) 0.723
Ne 11 (68.8) 3(18.8) 2 (12.6) 10 (62.5) 4 (25.0) 2 (12.6)
C 12 (85.7 1071 1071 9 (64.2 4 (28.6 1071
Indigestion ( ) ( ) ( ) 0.522 ( ) ¢ ) ( ) 0.685
Ne 13 (81.3) 2 (12.5) 1(6.3 8 (50.0) 6 (37.5) 2 (12.6)
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