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This study was designed to compare the inhibitory effects of algae components such as alginic acid
and chlorella extract with the red ginseng saponin and garlic components such as alliin and scordinin
on obesity.

These components supplemented to basic diet were fed ad libitum to Sprague Dawley rats for 4
weeks, and the inhibitory effects on obesity were evaluated by measuring body weight gain and feed
efficiency, the contents of glucose and cholesterol in serum, lipase activity in serum, lipid contents
in liver and adipose tissue around epididymis and ovarium, and Lee index, etc.

Among the inhibitory effects of these components on obesity, Na-alginate(71%) was the most
effective (p<{0.01), and the others were effective (p<{0.001) in the order of scordinin (76%)=
chlorella (76%)>> alliin (86%) for body weight gain, but Na-alginate (68%) was the most
effective, followed by alliin (79%) for feed efficiency (p<C0.001).

In the inhibitory effects on lipid accumultion in liver and adipose tissue, Na-alginate (84%) among
these components was the most effective (p<{0.001) in liver, but Na-alginate (54%) was the most
effective (p<0.001), followed by alliin (64%), and followed by scordinin (66%) in adipose tissues
around epididymis and ovarium (p<0.001).

The inhibitory effect on obesity evaluated by Lee index was observed in Na-alginate (91%) only
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(0.001). The decreasing effects of lipid content in liver by these components were effective in the
order of alliin (40%)> saponin (58%)> Na-alginate(62%)> chlorella (64%)> scordinin (74%)
(p<0.001). Glucose contents in serum were significantly decreased in cases of Na-alginate (67%),
saponin (73%), scordinin (74%) and alliin (83%), and cholesterol contents in serum were significantly
decreased in cases of Na-alginate (82%), chlorella (86%) and saponin (89%) (p<0.001).
The increasing effect of lipase activity in serum was effective in cases of Na-alginate (109%) and

saponin (104%), while garlic components such as alliin and scordinin, and chlorella were decreased.

It is proved that the inhibitory effect of alginic acid which is the major component of brown algae

on obesity was more effective than those of ginseng and garlic components such as saponin, alliin and

scordinin.
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2] glucose 3l total cholesterol 442 Jlmrstad o).

— 486 —



IBRRRe HEe A3 Eupe

Table 1. Composition of experimental diets

(g/100 g diet)

Ingredient Group [* Group [ Group J[-V** Group V[-V[**
Starch 50.0 37.8 37.8 37.8
Protein 22.1 16.7 16.7 16.7
Fiber 6.0 4.5 4.5 4.5
Ash 10.0 7.6 7.6 7.6
Fat 2.5 1.9 1.9 1.9
Calcium 0.7 0.5 0.5 0.5
Phosphorus 0.4 0.3 0.3 0.3
Margarine — 30.0 20.0 20.0
Components added - — 100 mg/kg B. W, 10.0

* Basic diet was purchased from Cheill Feed Co., Ltd.
** Group J[: saponin, group [V: alliin, group V : scordinin, group V[: chlorella,

group V[: Na-alginate.

5. m#gee] lipase EMk:

i) lipase JEHES 6] =) kit HIB(BC
113, Youngdong Pharm Co., Korea)< A}-2, f#H

g

s

6. Lee index ¥ fA¥E=

Lee index ¥ FHEZIRE Fi@De
},

wet FEsl

MR R B

I EESME P @R

basic diet o] margarine & 2 JE¥S #Hilsld A,
o] 7)o Na-alginate, chlorella o} 7+-& friyipieel &
BRGo 2 AZES saponin, m}=9] alliin @ scordi-
nin 5% Zmste, HET A WEIEME 2 &
By Table 29} e}, Table 2004 HEB NS
mestel nw femaleo] wls) maleo BIEHRMA
T+ HAE Yo Jglen, £l EEEm
o LS margarine 30% HMEE HEBA00%)

M=

Table 2. Effect of algae and crude drug components supplemented on body weight and

feed efficiency in rats

Body weight gain (g/four weeks) Feed efficiency**
Diet group -
Male Female Total Male Female Total
I. None 62.015. 8% 40.0+3.6 51.0+5.1 12.5+1. 1% 9.6+0.9 11.240.8
70D (133) ( 88 ( 68) (97 77
I. Margarine(M) 87.0+8.1 30.0£5.4 58.0%9.2 18.4+2.0 9.942.2 14.6+2.4
(100) (100) (100) (100) (100) (100)
. M+ saponin 74.3+3.6 20.5+4.6 52.5+3.2 17.4+1.3 10.7%2.2 14.6+2.0
( 85)b) ( 68) (91) ( 95) (108) (100)
V. M+ alliin 62.3%1.1 15.0+1.3 50.0+0.1 15.8+0.7 5.14+0.7 11.5+1.5
(72)3) ( 50)#) ( 86)2 8™ ( 52)2 (799
V. M-+scordinin 65.5+0.2 43.740.9 44.0+1.0 15.6+1.3 10.3*1.6 13.0+1.1
( 75)%) (146) ( 76)2) ( 85)) (100 ( 89)
VI. M+ chlorella 66.8+4.9 36.0x1.8 44.0+2.1 17.0+1.5 10.440.6 13.94+1.0
77 (120) (76)) (92) (103) (93
VI. M+ Na-alginate 66.0+3.1 21.0+2.2 41.0+6.6 12.940.7 6.1+0.6 9.9+1.4
76> {700 QL 700 ( 62)» ( 68)®

Figures in parentheses are expressed percentage of margarine group.
* Mean+S.E of 5 rats per group for male and female, and 10 rats per group for total.
** Feed efficiency: body weight gain (g)/food intake(g) x100
Significantly different from margarine group by student’s t-test:

2p<0. 001; bp<C0.01; <p<0.05
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o2 3o Hiksled ¥ e Na-alginate 7} 71% % 7}
 ggtm (P<0.01), = ©}go] chlorella 9f scor-
dinin 0 2 76% 92" (P<0.001), alliin-& g86% =
Ve A =R(P<0. 001), AZ saponin(91%)L ¥
A Rtz TE & ok

a8 ol e ARBRE 2 £8ES B 9%
IBRIRREE BEEMY fAftez #EEHT 4
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K2 A flEste Aol vrgAE Aoz gA=HA A
Foll, Table 2614 o) & fAH%IEE Hikste =
male o)) A& Na-alginate(70% )>scordinin (85%)>
alliin(86% )9 =0l , alliin(52%)>
Na-alginate(62%)9 Fo= JJebyiod, =a4.0
=2 ¥l @3l w] Na-alginate 7} 68% 24 7} &
HAolgow, (P>0.001) 7 th-&o] alliing 79%
2 Yebgeh(P<0.05). alliine] HEEL 3 @
A A IBWBF ] ZhREYol 2k TS Itokawa®
Y WMEEREY RS s A22A, ol:¥ FEL
alliin & WMBEES WHFHMWAA 2= E2R= 474
et

B2 A w2 HwEEY FERSA
alginic acid 7} JEFMEIS] AT R vk A
£ ol F BBRAE IEEA, BEE BT EHE
PWilstd BARS BT o=4 EHS EET &
& Aoz AzbEle} wleld olEj s HEL EH

female -&

9 8 BI500] Wt BHER] k2 AR
BAR 2 BUSERA fhsle) gne By 9
A% BR e Aoz 4Aud,

2. FREER 3 40l [REIFEES #L

RIFEM] AL Wl 4&MH, § AR
(male)s} JRii(female) 5919 RBERS HWiEshd,
ol & M MIERA vAE BE ¥ £ERT
MRS Hlkstgl ol (Table 3). Table 3514 -3
ERY B 24 femaled] ¥]5] male ] FRE
Bel 47k & & vehilz slgl e, margarine
30% TOMES HEBA00%)02 stol Hlkstd 2
w male o] /1= Na-alginate(81%), scordinin(84%)
o] E3bAo]g (P<0.001), 1 th&o] alliin(89%)
g o7 (P<0.01), femaleo) A= alliin(81%), sapo-~
nin(81%)¢] A3 0] gl 2} (P<0.01), Na-alginate
(86%)5% A3 #E A= P <L0.001). £
faryow B o Na-alginate 7} 84% 2 b4 &=
& & F 93=HE<0. 00D

= 4 49 RIFARE Hilkstd 24 Na-
alginate 7} male o} A1 &= 59%, femaleo] A& 64% =
A RAAHorE 54% = IRHEC] |43 &
o 4 g (P<0.001), 2 v}-&o] alliin(64%) o2
4 male(56%), female(64%)¢} zro] yrgtom sa~
ponin X 66% 2 4] male(74%), female(80%) t} 7o)

Table 3. Effect of algae and crude drug components supplemented on the weight of liver

and adipose tissue of gonad in rats

Liver weight (g)

Adipose tissue of gonad (g)*

Diet group

Male Female Total Male Female Total
I. None 7.07+0.18%*% 6.58+0.14 6.72+0.13 2,87+0.39 1.69+0.29 2,28%0.10
( 83) ( 95) ( 89 ( 56) ( 59) ( 57)
I. Margarine (M) 8.56+0.24 6.90+0.10 7.61+0.29 5.1740.10 2.8840.05 4.0340.12
(100) {100) {100) (100) (100D (100)
fi. M-+saponin 9.07+0.57 5.61+0.39 7.34%+0.71 3.84+0.45 2.29%0.3¢ 2.67%0.11
(100) ( 81)® ( 96) (74) ( 80) ( 66)%
V. M+ alliin 7.66+0.25 5.99+0.31  6.83%0.32 2.9240.256 1.84%+0.09 2.58%+0.11
( 89)» (snHw ( 90) ( 56)® ( 64)2) ( 64)™)
V. M+scordinin 7.21+0.26 6.92+0.42 7.0510.25 3.51%+0.29 2.66+0.29 3.09%0.10
( 842 (1000 93 ( 68)2) 92) 71
VI. M+ chlorella 8.35+0. 33 5.80+£0.75 6.93+0.59 3.8940.12 3.124+0.14 3.51+0.09
( 98) ( 84) (91) ( 73)» (108) ( 8
VI. M+ Na-alginate 6.96+0.18 5.94+0.06 6.39+0.18 3.0340.11 1.83%+0.23 2.19%£0.21
( 8™ ( 86)* (84) ( 59)2 ( 64)2 ( 50

Figures in parentheses are expressed percentage of margarine group.

* Adipose tissues around epididymis and ovarium.

** Mean+S.E. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group by student’s t-test; ap<C0.001, bp<C0.0l
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BRBERIMNDRA 48 ¢ 5 ARA=HE<0.0
01), = ¥bol = scordinin(77%), chlorella(87%)%
#E7t 1A = 9 =HP<0.001).

3. Lee index & ##4k

W 9 AEERS ML Lee indexd] 7l E B
B Higste wd (Table 4) b5 Apeldl & F3HE
ERE BAT & 9929, Adxoz F oo Na-
alginate ZEMEEs] A=k male(88%), female(93%) =}
7o) 91% 9] WHIEE bl 919 =HP<0. 001D,

4. TS BRESE #1t

BE BEHY 1/3& AAse ez dEHa
FEEY IR ERIAIERY vl B W &%
Boe BEe sl & R Table 59 2,
Table 5o 4] ol & RAEol FEe MEFERN »1A
= BET a7k TR XRE WAE S+

QA ol E B4 Hiue margarine o2 FHilA]A
HERA e AT REEROMAMERE Ve
A& ¢+ Aok

margarine FRMB-L HEH00%)2 2 3td] &8
poz Higsted mw =l alliin(40%)e] 7 %)
Ripo s FHEF BHERS Adstz dged
(P<0.001), . t}&o] AZES] saponin(58%), REE
JE¢] Na-alginate(62%), ¥Ak#E3l chlorella(64%),
uhe9] scordinin(74%)¢] JHo 2 HRMAL & F
A= (P<0.001). o] 23t A2 FREil A4S BE
R#e BEee RIFSEA 2386 o3z 2
& ¢ T Jdded, R sk R o EH
A S REFERC] Add Aoz s HE»
oA A8 EmigiEe) "R R 3 EBERS S
IBFERG el #RAI BHol &S &+ At

5. M glucose EE S 1k
addtd o g MBS WMAR BRST 44T KAt

Table 4. Effect of algae and crude drug components supplemented on Lee index in rats

Lee index*
Diet group Male Female Total
. None 32.4240. 12(102)** 31.04+0. 63(105) 31.55+0.41(103)

31. 8530. 32(100)
31.1740.29C 98)
31.25+0.33(C 98)
31.48:+0.32( 99)
30. 6310. 20( 96)
28.00£0.20( 88)*

I
1. Margarine (M)
. M+ saponin

. M+alliin

V. M+ scordinin
\I. M=chlorella

V1. M+ Na-alginate

29. 560. 41(100)
29. 37+0. 34( 99)
29.23+0. 28( 99)
29. 64+0. 29(100)
29. 5340. 26(100)
27.3320.51( 93)2)

30. 540. 45(100)
30. 27+0. 04( 99)
30.24+0.39( 99)
30. 56+0. 36(100)
30. 020, 24 98)
27.74+0.36( 91)2)

Figures in parentheses are expressed percentage of margarine group.
* Lee index: %+ body weight (g)/ length between nose and anus().
#% Mean+S.E. of 5 rats per group for male and female, and 10 rats per group for total.

Significantly different from margarine group by student”s t-test; 2p<{0.001

Table 5. Effect of algae and crude drug cemponents supplemented on lipid content in

liver of rats

Lipid content (mg/g)

Diet group Male Female Total
None 40.35+1.02( 64)* 67.53+1.42( 89) 53.97+1.50( 78)
Margarine{M) 62.68+1.73(100) 75. 66X 0. 93(100) 69. 56 2. 02(100)

35.87£2.94( 57)®)
23.28+0. 81( 37)®)
45.8441.69( 73)2)
46.79%1.54( 75)%)
40. 871+1.05( 65)®)

M + saponin

M - alliin

M+ scordinin
M + chlorella
M+ Na-alginate

BT = e e —

44.53+2.47( 59)2
32,23+ 1.44( 43)*)
57.2943. 45( 76)2)
41.71+4.47( 55)2)
44.100. 46 58)®)

40. 20£3. 63( 58)®)
27,761, 27( 40)
51.57+1. 84( 74)®)
44.25+3.11( 64)2)
43. 001, 74( 62)*)

Figures in parentheses are expressed percentage of margarine group.

* Mean+S. E. of 5 rats per group for male and female, and 10 rats per group for total.

Significantly different from margarine group by student’s t-test; 2p<{0. 001
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7} fids gluose WEEe] o)W BES WA JeIE
igstel Bk} (Fig. 1.

Fig. 1ol 4 Q14 x 22 [B#E #4417l margarine
B BEHQ0%)02 st Mg glucose RPTHE
2 u]@sle 3wl Na-alginate(67%)7} 713 ZhERY

o] g (P<0.001) = vh-&o] A4 saponin(?73%),

olE¢] scordinin(74%), alliin(83%)%) JELE #E
o] g™ (P<0.001), chlorella(94% )5 &7k &
kel FEes 9o (P<0. 01,

KiE E199) prostisol o PEEMABAFEMRE} Jen-
kins 529 ¢] guar gum, pectin 52 &¥EHE TNt
BRI Rl HEML Aolztm A4 v A,
BHRETY BEEY RS 4] ol AS
2wy RIS 2T HRel R A FEF
s stk 7R

Glucose content(mg/gl)
@ ® ]
© o

»H
Q

o]

None Mar Sap AI| Scor Chlo Nc-ol

3 : Total W : Male B2 : Female

Fig. 1. Effect of algae and crude drug components

supplemented on serum glucose levels in
rats. Values are mean+S.D. of 5 rats per
group for male and female, and 10 rats
per group for total. Significanly different
from margarine group by student’s t-test;
ap<0. 001, Pp<0.01. Mar: margarine, Sap:
saponin, All: alliin, Scor: scordinin, Chlo:
chlorella, Na-al: Na-alginate.

6. IfifE cholesterol Ee] 1k

B A% A A8 ule} o] IiyE cholesterol
BE 2o BB, BRELC, WEd 59 BF
o] & ¥u ohvzl, ol F KEEL W U4
T BRI S ,\ii e sleth

wetd FH L A A AEAR PEms
3 fEYy % Eﬂ%‘b‘-’] EYBRME T BERTY ABR
Ml S AR IBWIRIZR S HEpigeste  Na-
alginate M~} My cholesterol X TR  SlojA]

7t HROEE #WEL 9 doh Bt R B
Fel AE o] 5 AR QAT ERRS, F
saponin, alliin 59 #Hine] 93k s cholesterol {K
THEAS BES FRe Fig.249 2.

Fig.2el 4 3y vle} o] oztdis HEHA
AN W Ego] fe-
male o] 3] male &) MM cholesterol {X F{EHe] o
MERgel gl o m, margarine FMF-E HEFHQ00%)
o= 3led [y cholesterol K T HS Wiksty =
™ Na-alginate(80% )7t 7t #RMeIRA2H (L
0.001), = ©}&o] alliin(84%), chlorella(80%),
saponin(87%), scordinin (87%)9 <22 FRM
e & 4 gleh(P<0.001). 2 Foll A
£+ A5l (P<0.02), BE HEMESEel M cho-
lesterol & ZEWoE ETAVNL & & F
9 B (P 0. 001).

olelgh AL AZE saponin & EfRiifEe]l oidt
R, wegre TulsuE W BIRELA A
T RIS A o]v] 2 WS BAT + 3
g1t} witA] Na-alginate @ chlorella 5-¢ FEK
3 AZE saponin, ¥ vhE] alliinFo| i
cholesterol & ZhEMo 2 Masty Y& ¢ + 3
=

margarine 3} Na-alginate &

scordinin

>
o)

]
o

Cholesterol content(mg/d!}
@ s}
o o

o]
o
T

None Mar Sap All _ Scor Chlo Na-l

3 - Total B : Male B : Female

. Effect of algae and crude drug components
supplemented on serum cholesterol levels
in rats. Values are mean®S.D. of 5 rats
per group for male and female, and 10
rats per group for total. Significantly
different from margarine group for stu-
dent’s t-test; 2p<0.001, bp<C0.02. Refer
to Fig. 1.

7. ififE lipase {E¥ES AL

R el A A At vheh 2ol MRS IREGHIEZ
Ema s RIMEAAS RIFERYS FRE AW
sty el A FREFY AR S mEAA BE
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ot as = figpsl  BRBe]l EftsH =, =
24 Bz #EsA e

margarine FJRMEES HWE00%)2 2 3o lipase
EES Hodkste] » = (Fig.3), Na-alginate(109%)
2 AZ¢ saponin(104% )] A=k lipase {Ehe @i
AN P& & T dgdeh welA lipase FFikS] i
mel g ERESY 4R, S5 BEA#E BROHE

+ Jdebl= A2 BEE L AZY F2 4389
Na-alginate ¢} saponinel] [BiEslz Jg2& & 4 9

e,
ek DO A AR AR AT
Aex WA WRETY A0 BABEB

chlorella 8}, AZs} vt HHBERS o2 Lo
A saponin 3} alliin, scordinin ¥ o} JE#§e] EHI}
Taftel Mol #HIEL ofF Hkde Ao=,
e, dAlvh, X 5 BB 20~30% &HEY
Qe E7lAke] MEWARA BHBS AT RizA 3
% 7T b AR

Sap All Scor  Chlo
. Male B : Fernale

activig(unif_)
@ o
T

[=]
o
T

Lcig)ase
[ C

o

None Mar Na-al

: Total

Fig. 3. Effect of algae and crude drug components
supplemented on serum lipase activity in
rats. Values are mean+8.D. of 5 rats per
group for male and female, and 10 rats
per group for total. Signifficantly different
from margarine group for student’s t-test;
2p<0.001, 2p<0.02. Refer to Fig. 1.

C3 #

IBWRRA BIRS A3 E@pigy —Boz M
# A APRETAA M BEMoE EHe
st 2oz <zl ER143 AR chlo-
rella, 28]x $8 4% AZS vlE HRHEH
F%4rel saponin 3} alliin, scordinin &} Zijmel <&t 8
WIHEAS L - R BREE 845389

ol MOEY Himdl o3 EBHOHHES #BE
Wingeo s HiEksted ww Na-alginate(71%)7} 7}
2 R 94 2(P<0.01), = =}80] scordinin(76
%), chlorella(76%), alliin(86%)¢] <olglo™ (P
<0.001), fEHEEA ksl vel @AEENE
3} wpAb7tAR = Na-alginate(68% )7t 743 % Rife)
A (P<0.001), alliin(79%)% =2 #E7F AR
=(P<0. 05).

Friel BB SRR EE Na-alginate(84%)7}
7B FREI 2o (P<0.001), BIZN ¢ JIHL &+
Ao REEEGN A4 BRBEEENFIHEE Na-
alginate(54% )7} 7} #EMgol g o (P<0.001),
2 t}-&o] alliin(64%), saponin(66%)8 o2 %
RS o 5 99H(P<L0.001). = Lee indexo
2|3 PBRIHZIRS Higsl ®s Na-alginate(91
%) ARk 1 #HEFE A = gl eH(P<0. 001).

TS RBSES 93 BHERIHDES b
sl 29 alliin(40%)>>saponin(58% )> Na-algi-
nate(62% )>> chlorella(64% ) >scordinin(74% )2} J§
22 HRWAE & F A= (P<L0.001). = o]E
BR&E9 el &3 i glucose WAZhHE Na-
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