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Anti-obesity Effect of Sargassum confusum Ethanol Extract in Obese Rats

Yu-Jung Jang, Sang-Oh Kwon', Kyung-Mok Yeo', Mi-Jung Hong', Bok-Nam Kim? and Daeseok Han*

Neo Food Resources Research Group, Korea Food Research Institute
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Abstract Effect of Sargassum confusum extract on the reduction of body weight gain and lipid contents in obese rats
were evaluated to find natural materials with anti-obesity benefits. After inducing obesity by feeding 42.5% high-fat diet
for 5 weeks, each 10 Sprague-Dawley rats were randomly assigned to high-fat diet control (HFD) group and high-fat diet
group containing 3% Sargassum confusum extract (HFDSC). Weight gain of HFD group (2.96+0.31 g/day) was
significantly (p<0.05) higher as compared to that of normal diet (ND) group (2.19+0.17 g/day). Weights of adipose tissues
of HFD group were higher than those of ND group. Body weight gain of HFDSC group, however, was 2.36+0.24 g/day,
which was significantly (»p<0.05) lower by 21% than that of HFD group. In addition, weights of epididymal and perirenal
adipose tissues were lower by 15% and 16%, respectively, as compared to those of HFD group. Biochemical analyses
showed that concentration of triglyceride, total cholesterol, and fatty acids were significantly (p<0.05) lower in HFDSC
group. These results suggest that Sargassum confusum extract has a high potential as an anti-obesity material by reducing

weight gain and obesity-related factors in serum.
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Lo AN Sargassum confusum)ys 22 E FAPR ] &
s, A, FEEE, S5 TA O 23, vt e
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FallollA ANF Bt AT Lol T AN (Sargassum confusum)
S G )pll2=9it](Chuncheon, Korea)ZFE FHo} #4)7](Blender
HGB7WTS3, Waring Commercial, Torrington, MC, USA)E A&
st 7hER STk 7R e dEol At 500 g0l 95% F
A (fermentation ethanol) 3.5LE8 FY3te] 70-75°Ce] &=
(Chang Shin Scientific Co., Seoul, Korea)olx 7AI7F F&3 &
o3 3}2](0.45 pm, Millipore membrane filter, Billerica, MA, USA)
2 Gt AHH S 3H%557](R-114, Buchi Labortechnik

AG, Flawil, Switzerland)E AH&-sted sZ&3ttht 60% F85 ©]
L35l AAES A3 AAAT|L ATAS ] 22 F
ZAA SAAZZI(MCFD series, llshinBioBase, Yangju, Korea)Z
AZAA FLESIATHTE: 17%).
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6% Sprague-Dawley Al%&2] +2 3F 307ElE (F)edd
3]% & (Central Lab-Animal Inc., Seoul, Korea)ollX] T3t
U7F drbAo)2 A-GAIZl & Ao ARSI A2 o]

= 2229 42.5%7F AWl A2 o

O

AR QlEte] A ool 3% &
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2 A2 o)t (normal diet group, ND), A%
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HFDSO)2 & WFAa 7F w1 10vH]4 daios #7383
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o=, HolYAFE Y oM, AR Lug =
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2ol = AIN-93G(American Institute Nutrition-93 Growth Diet)
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3l%AtH(Table 1). A2 )E HF8k= 2 AE<HHFD, HFDSC)
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e o NS
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Table 1. Composition of experimental diets” (g/kg diet)

Experimental group
Ingredient
ND? HFD HFDSC

Casein 200 200 200
Sucrose 100 100 100
Corn starch 397 242 237
Soybean oil 70 70 70
Dextrose 132 132 132
Lard - 155.5 155.5
Cellulose 50 50 25
L-cystine 3 3 3
AIN-93-mineral mixture 35 35 35
AIN-93-vitamin mixture 10 10 10
Choline bitrate 2.5 2.5 2.5
t-Butylhydroquinone 0.014 0.014 0.014
Sargassum confusum extract - - 30

UThe diet was prepared to be isocaloric, 477.7 kcal/100 g, among
experimental groups except normal diet (400 kcal/100 g) according to
#110700 AIN-93G guide line

PND, normal diet; HFD, high-fat diet; HFDSC, high-fat diet
containing 3% Sargassum confusum extract
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Table 2. Changes in body weight, body weight gain, food intake, and food efficiency ratio in rats fed high-fat diet for the period of

obesity induction

Body weight () . . . . .
Group Body weight gain (g/day)  Food intake (g/day) Food efficiency ratio"
Initial Final
ND? 236.4+6.27 399.8+20.45% 4.67+0.51° 23.92+1.33* 0.20£0.02°
HFD 236.3+£8.03 438.2+29.82° 5.77+0.86* 20.53+1.45° 0.28+0.03*

Values are meantSD of 10 rats per group
YFood efficiency ratio: body weight gain/food intake for 5 weeks
IND, normal diet; HFD, high-fat diet

JData are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance

Table 3. Changes in body weight, body weight gain, food intake, and food efficiency ratio in rats fed HFDSC for 5 weeks

Body weight (g) . . . . .
Group Body weight gain (g/day)  Food intake (g/day) Food efficiency ratio”
Initial Final
ND? 399.824+20.45%Y 467.66+21.41° 2.19+0.17° 24.99+£2.11* 0.09+0.01¢
HFD 438.30+26.01° 530.13+22.54° 2.96+0.31° 19.80+1.01° 0.15+0.01*
HFDSC 437.99+28.97° 511.30+22.87° 2.36+0.24° 18.89+0.48" 0.13+0.01°

Values are mean+SD of 10 rats per group
YFood efficiency ratio: body weight gain/food intake for 5 weeks

IND, normal diet; HFD, high-fat diet; HFDSC, high-fat diet containing 3% Sargassum confusum extract
9Data are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance
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Table 4. Weights of liver and kidney in rats fed HFDSC for 5 weeks

Group Liver weight (g) Liver weight (% of body weight) Kidney weight (g) Kidney weight (% of body weight)
NDV 11.545+0.964% 2.467+0.162° 1.395+0.075° 0.298+0.013*
HFD 12.485+0.889° 2.353+0.086° 1.548+0.102° 0.292+0.016

HFDSC 11.563+0.553° 2.263+0.071° 1.438+0.084° 0.281+0.017°

Values are meantSD of 10 rats per group

YND, normal diet; HFD, high-fat diet; HFDSC, high-fat diet containing 3% Sargassum confusum extract
YData are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance

Table 5. Weights of epididymal, perirenal and visceral adipose tissues in rats fed HFDSC for 5 weeks

Group Epididymal (g)  Epididymal (% of b.w.) Perirenal (g) Perirenal (% of b.w.) Visceral (g) Visceral (% of b.w.)
NDV 4.43+0.77 0.95+0.15° 4.86+0.76° 1.04+0.15 3.88+0.63" 0.83+0.12°
HFD 6.74+1.02° 1.27£0.17* 6.91+0.86" 1.30+0.12% 5.71+0.72* 1.08+0.10*

HFDSC 5.76+0.50° 1.13£0.10° 5.84+0.63° 1.14+0.12° 5.210.65 1.02+0.12°

Values are meantSD of 10 rats per group

YND, normal diet; HFD, high-fat diet; HFDSC, high-fat diet containing 3% Sargassum confusum extract
JData are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance
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Table 6. TG, FFA, TC, HDLC, and HDLC/LDLC contents of serum in rats fed HFDSC for 5 weeks (mg/dL)
Group TG FFA TC HDLC HDLC/LDLC
ND" 66.50+£6.93? 620.30+£56.74° 52.40+7.16° 16.40+1.80° 0.68+0.11°
HFD 84.90+14.64° 721.70+77.84* 74.50+9.16" 14.60+1.65° 0.37+0.05¢
HFDSC 68.60+£10.20° 641.50£41.96° 58.10£6.37° 14.90+1.66™ 0.55+0.09°

Values are meantSD of 10 rats per group

UND, normal diet; HFD, high-fat diet; HFDSC, high-fat diet containing 3% Sargassum confusum extract
PData are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05 level of significance
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Table 7. AST, ALT, and glucose contents of serum in rats fed
HFDSC for 5 weeks

Grou AST (GOT) ALT (GPT) Glucose
P (karmen unit/L)  (karmen unit/L) (mg/dL)
NDV 83.50+5.06" 45.20+4.49 99.40+5.83°
HFD 94.40+10.53° 53.80+5.61° 118.10+7.94°
HFDSC 78.20+4.05° 42.20+4.29° 101.20+7.70°

Values are meantSD of 10 rats per group

ND, normal diet; HFD, high-fat diet; HFDSC, high-fat diet
containing 3% Sargassum confusum extract

PData are significantly different by one-way ANOVA followed Duncan’s
multiple range test at the 0.05 level of significance
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