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Abstract

The dietary effects of soy fiber beni-koji(SBCA) containing chitosan-ascorbate on the body weight and serum
lipids in obese rats induced by a high fat diet were investigated. The experimental plots(6 rats per each group) were

divided into a normal group(NC), a high fat diet group(HF), a

1% SBCA diet group(SBCA1) and a 2% SBCA

diet group(SBCA2), and fed for 6 weeks. Compared with the HF group, the mean body weight and the Rohrer
index of the SBCA1l and SBCA2 groups decreased by 34~7.4% and 8.1~13.9%, respectively. In particular, the
body lipids in the SBCA2 group decreased by 42.3%. The serum triglyceride content decreased by approximately
25.54~27.34% in the experimental diet groups. There was no significant difference in the serum total lipids between
the HF and SBCAI1 groups. On the other hand, the total lipids in SBCA2 group decreased by 19.12% compared
with the HF group. In the SBCA2 group, the total serum cholesterol and LDL-cholesterol content decreased by
6.57% and 41.20% compared with the HF group, respectively, while the HDL-cholesterol increased by 10.0%. The
risk factor index(RFI) in the SBCA2 group was decreased remarkably by 58.57%.
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chitosan-ascorbate(CA) = chitosan¥} ascorbic acid”} Schiff v}
2o o5+l ABAE A(Muzzarelli ef al 1984) 2.2 chitosan
9] 71%5A# ascorbic acide} 7]5Alo] HEHOo A A=
£ 71540l vehve Aoz deA dE=d AUYdA ©
97 gAele e FA BB 1D FRek u)
Ag oz vt o Hk(Kanauchi et al 1994a)3} =|e] 3}
o 432 Ueh}E Crohn'se] 24 2 ool ET7}
e Aew ¥uH3 9riTomoyuki ef al 2003). 3L, as-
corbic acid®] 3}4+3} 5 (Kanauchi er al 1994b)3} chitosan
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2005), 1 9jd AV Fe=HE A3t A7 Brown & Gold-
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of A9t e Aoz dHA ArHYasukawa et al 1996).
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1. M2

Soyfiber beni koji(SB) A Z-& F-& 20054 1090l A4+
d ZWAF 23} F(Glycine max Enha)S AlE-3t3 oW, 7]
EXe Exlak 746 kDa(Gumhowhasung Co Ltd, Seoul, Ko-
rea)e| A& AH&3IATh

2. Chitosan-Ascorbate(CA)2| X%

CA2] A|Z+ 5%(w/v)2] ascorbic acid(Sigma Chemical Co.)
2] N EA BLG 5%wME A 2004 LA H =
2 Azt

3. CA &% Soyfiber Beni-Koji(SBCA)2| X|=

SBCA¢] AZE Kim & Lee(2003b)2] Wy ol wha} A=
Az soyfiber 2o XEFE 5% HA £33t +8
FE 25% FEOE A3 121TA A 20837 A4
¥ Monasucus pilosus KCCM 60084 Fulj <l (Youn et

oo

Hotro} AR EeTs

al 2003)% 5% = A AE, 30CTAA 1043t v st soy-
fiber beni-kojiE A X3l om, 7l T2 7AZE CAS
AEZOR 2% HA EuF ESt SBCAE A XA

E 2 453 9] Sprague-DawleyZ 47 rat(110+10
2)E 743t YA} E Rat and Mouse 18%(PMI Nutrition
International, LLC, Brentwood, Newhampshire, USA, Crude pro-
tein 18.0%, Crude fat 5.0%, Crude fiber 5.0%, Crude ash 8.0
WE AGA F FL Atg ladE 15% A 7M1 2
A 4ol F 477 Feldte] vIre FESAT B o)
F=d A% TEL Table 19149} Zo] 2 27 6n1E)4
o2 AAT(NC), A% 2o F(HF), SBCA 1% 2{o|T
(SBCA1+), SBCA 2% 2]o] T+ (SBCA2)2] 472 2 }+70] 6
F ARSI T T AP 2T 2055C, FEE S
5~60%% 3t¥ 2w 12 hr light-dark cycle2 Z3 3%t}

5. Mo| M3, MF Z7i2 L Mol 28

qol 4B AF Z/1FE Y DT A7) 24
S5tk Aol T&e 97 A¥ 71209 A% ZhKee o
B 48 71218 Aol HAHDOE He g2 Lrehhglch
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6. B3t x| 9 HX|2 &2t

H|9k 2)4=¢] H7M= Kim & Sung(2001a)2] B ol wha} A
¥ FE29] A (naso-anal length)¥} | 5§ =75l Rohrer
index(Kim & Sung 2001b), Lee index(Dubuc 1981a), TM index
(Tsuchimoto et al 1992a) & A x|} & &3Pt =,
Rohrer index+ [{body weight (g)/naso-anal length(cm)’} x10°),
Lee index+= [{body weight (g)m/naso-anal length(cm)}X103],

Table 1. Compositions of high fat diet

Experimental plots”

Ingredients(%o)

NC HF SBCAl SBCA2

Rat and mouse 18% diet® 1000 850 840  83.0
Lard - 150 150 150

Soyfiber beni-koji with CAY - - 1.0 20

" NC: normal control, HF: high fat diet, SBCA: high fat diet with
1% chitosan-ascorbate containing soyfiber beni-koji(SBCA),
SBCA2: high fat diet with 2% SBCA.

) Rat and mouse 18%(PMI Nutrition International, LLC, Brent-
wood, Newhampshire, USA)

® CA: chitosan-ascorbate.
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TM index= [body weight(g)/naso-anal length (cm)™*?], =]}
3} ¥(Tsuchimoto et al 1992b)-2 [0.581 xTM index—22.03]2.
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Z1 ¥ ethyletherZ viFsle] 755 & HHE EH oz
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8. &y X[&

F4A4, & ZH2HE, HDL-ZH 2H & &3S
AleHAM 157S-K, AM 202-K, AM 203-K, Asanpharm Co,
Hwasung, Korea)©. 2 23 3t5ith. A= A9 ke ¥
0.02 mLoﬂ B £9 30 mLE 718t 37CoA] 1087 8

SAZL F 550 moll Y FBEE ST F FH2H
T FFE T4 A Feok T SR 37TAA
583t ¥, 500 nmel| A FREE 2;‘— 4»3}0:] A4k, mg/dL

1l

(BT €99 FR/AHAY F3E) x 3000 ot &
FE& Tt ch HDL-Z3 28 & &3 —3— 3 0.1 mLe &
A g 30 mLE 7heke] 37T SEzE weAIZ] T 500
mmel| A FFEE S, AL, mydL = (EF 899 4
S/AA A9 FFE) x 10001] o3t kg AbEsATh

LDL-Z¥ 28| & &2 Friedewald ef a/(1972)8] HH 4
et A4, & Y 2H E-HDL-Z8 28 &-(F4 A4
/5)el 9J3te] AFEstatt.
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9. 84 ®z|

REEAY 23+ A9 FE ovtEY Hoxe 2 W
22 JelR e, foi4d 752 SPSS(Statistical Package
for Social Sciences, SPSS Inc, Chicago, IL, USA) software
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package program(version 12)Z ©|-83}<] Duncan's multiple
range test 2 r-testE 3Pt

Z3 9 o

1. Body Weight, Weight Gain, Feed intake and Feed
Efficiency Ratio

F3kel AY Hol7t mAW Holz HEhE F2AI7]
AR FEY AT AT, Aol AT ® Aol Red 1
e 9FE FAEE A3E Table 29 2t} 28 2o|F
(SBCA1 ¥ SBCA2)9] #|Z& 43 o] AAD 2% ¥
A LA o] ZHPTS £ HQ o] S
grout 9 FAFol HHZNC)] 336 g1H) Hl3to]
A \F & o] F(HF) 4.20 g, SBCAIT 4.02 g ¥ SBCA2T 3.90
O 2 SBCA AH e F71d vlHsld Zadte BFE
Uehiit) o218 A3= beni-koji(Yu ef al 2005)$} CA
(Kanauchi et al 1994c)) Zkz}tol A vjgt-S &3lA]7)& &34
7h itke RnES UMY o o5 4T TYY BA
Algdrc)

No| A%} o] AEE HFET A7 Ao 27te) &
)4 atolg Holx| ggkor} olF Fol NCZRT Rk
th 0|2l @ @A A 2jo]7} @ Z -, 93} calorie den-
sty F%& 714 Ao] 4 Fo] ol WEo 2 ALY
WU(Lee et al 1998a), 7| EAHS A7I3F 7§ 2o A& ol
ol At Lee er al(1998a)3) No et al(2002)2] AT ol=
Belo] Y& AoE Azd

=]

2. 371 24
AF Hol7} vint H e A F oiy] B7] FF %l vjA =
°ﬂ§}£ ZAMR ZFE Table 33 2t} A7) $F2 ZE
Pzl A RHQ 2to]E Holx] gsirh v A
—l ojdllME v, A% B AgS AF 100 g2 FA

Table 2. Changes in body weight, feed intake and feed efficiency ratio(FER) of rats fed with soyfiber beni-koji with

chitosan-ascorbate containing high fat diet for 6 weeks

Groups” Initial weight(g) Final weight(g)  Weight gain(g/day) Feed intake(g/day) FER

NC 311.17+16.80°? 459,08+33.48" 3.36+0.63" 24.51+1.74° 0.13£0.02°

HF 378.08+25.67* 562.92+42.13" 4.200.60° 21.66+2.68° 0.19+0.02°

SBCAI 366.67+31.22° 543.58+45.41° 4.02+0.42° 22.19+1.19° 0.18+0.01°

SBCA2 349.92423.59° 521.58+49.20° 3.90+0.64° 20.38+1.12° 0.19+0.02°
D See Table 1.

D Each value is meantSD of experimental group, n=6. Different alphabets in each values show statistically different at @=0.05 by

Duncan's multiple range test.
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7F NCZol |3t ZHiste %S Ben, e 7
€ S7hte 2% Bt Itz oz aA Hold
olA A F2 o] 71 A A vEtve AN e
g 9lom(Lee et al 2000), & AFANME L3 A
< By

3. v|gk x|
A3 o7t mRA| Aol 2 fFrg vuhF o] vvize} A
¥ grage]l nlX e JEFE 2AE AT Table 49 2Tt

Table 3. Organs weight of rats fed with soyfiber beni-
koji with chitosan-ascorbate containing high fat diet for 6

weeks (g/100 g of body weight)
Groups" Liver Spleen Kidney Heart
NC 2.5240.19? 0.16:0.02" 0.63£0.04™ 0.33+0.02"™
HF 2.60+0.39 0.15+0.03  0.59+0.04  0.30+0.02
SBCAl 2.59+0.16 0.13+0.02  0.5740.02  0.30+£0.02
SBCA2 2.55i6.17 0.140.02  0.57+0.05  0.30+0.03

" See Table 1.
2 Each value is meantSD of experimental group, n=6.
NS: not significant.

. o])\lcg .

3 - AEE Holrlo} EimEEatk

AE 2jo] FH 2] A ZHnaso-anal length)> HF, SBCAl &
SBCA270]-NCol| Hlste] ol mA" oldf wE A
F57t ol FEE Aot AE 2 o]E(SBCAL, SBCA2)
I} HFZ 71e] fo]2<l Aols HolA] stk 6739 4
dao] HAF = nAW 2ojFd e FRI Aol E
o]} %kt A3 2lo] ZA HF, SBCAl1 % SBCA2T-9
T Réhrer indexE 30.08~30.360|0 ot AF 2o] &
HF 57} A8 AolTollA e 30 ojst2 Hasdte A
= H3ch

Kim & Sung(2001¢c)& A} 20%20 2X]4 2]o]& 10
Z7F Fo3 37 o] Rohrer index7} 33.36 +14.82F 300]%4
ojf Hgto 2 P Evta 3ttt Park & Kang(2003)2
DA 2le]g] 7|zte] AojAFE, BTt e} AT E Ré-
hrer index’} Z7}d k. ¥ ) _

A3 o] AFo] vvk Hriol 2| H7t HE Lee index
(Dubuc 1981b)= HF ol A & 311.589 4] 3159628 &7}
313121} SBCA1 & SBCA2 2|o]Zol A& 309.68~311.72
o 4] 300.90~307.322 7+A3te= A4S HEth T™M index
% Lee index9} 43 AsEES eERYTE Lee index}
T™ index= 242} 3000]4F 2 550)4< o v)gte g 745
HrHKim & Sung 2001d).

AE o] HAFo AAW FFE NCT A= 4.99%9

o o |

Table 4. Obesity index of rats fed with soyfiber beni-koji with chitosan-ascorbate containing high fat diet for 6 weeks

Experimental groups”

Obesity index Diets
NC HF SBCALl SBCA2
initial 22.77+ 0.14%%9 24.08+ 038 23.75+0.62° 24.05£0.51*
Naso-anal length(cm)
final 25.53+ 0.41™ 26.03+ 0.41%4 26.20+0.56* 25.95£0.51™*
) initial 2677+ 317 3036+ 3.49* 30.31%1.50* 30.08+2.06*
Roéhrer index
final 2747+ 1.66™ 31.59+ 237 29.03+1.04°* 27.27+1.57%4
N initial 298.76+11.77%* 311.58+11.92* 311.72+5.16* 309.68+8.74™4
Lee index .
final 301.64+ 6.01% 315.96+ 7.97* 307.32+3.66™ 300.90+5.87°
. initial 46.50+ 5.12°* 52.62+ 5.65™ 52.5442.50% 51.48+4.08**
TM. index
" final 48.75+ 2.93* 56.24% 4.18* 51.60+1.97"* 48.5042.84
5  initial 499+ 298 8.54+ 3.28* 8.50+1.45* 8.6642.04*
Fat(g/100 g, BW)
final 6.29+ 1.70" 10.65+ 2.43* 7.95+1.15" 6.15£1.65%

" See Table 1.

? Réhrer index = {body weight(g)/naso-anal length(cm)3} x 10°
) Lee index = {body weight(g)m/naso-anal length(cm)} x 10°
9 TM. index = body weight(g)/naso-anal length(cm)z'823

% Fat content = 0.581 x TM index — 22.03

9 Bach value is mean+SD of experimental group, n=6. Different alphabets(a-b within a same row, A-B within a same column) in each
values show statistically different at ¢ = 0.05 by Duncan's multiple range test and r-test.
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Table 5. Serum lipids content of rats fed with soyfiber beni-koji with chitosan-ascorbate containing high fat diet for

6 weeks
Experimental groupsl)
Measurements
NC HF SBCAL SBCA2
Triglyceride(mg/dL) 52.17+ 6.76™ 60.17+ 8.87° 44.80+ 5.64° 4372+ 5.96°
Total lipid(mg/dL) 229.17+30.74° 304.17426.24° 303.80+31.89" 246.00+24.02°
Total cholesterol(mg/dL) 56.17+ 7.60° 67.00+ 6.81° 69.40+ 6.02° 62.60+ 9.13%
HDL cholesterol(mg/dL) 3433+ 4.89° 40.00+ 4.56® 39.60+ 5.27° 44,00+ 3.32%
LDL cholesterol(mg/dL) 13.16x 1.72° 23.25+ 2.97° 14.50 2.65° 13.67+ 1.53°
RF® 0.39+ 0.22° 0.70= 0.03° 0.53+ 0.10° 0.29+ 0.10°

Y See Table 1.

2 RFI(risk factor index) = total chololesterol — (HDL-chol/total — cholesterol).

9 Each value is meantSD of experimental group, n=6.

Different alphabets in each values show statistically different at ¢=0.05 by Duncan's multiple range test.

A 629%%, HFZ A e 8.54%0 A 10.65%% HF 7ol A
FHE S7H BAnh a2y d3@4e]<< SBCAL ¥
SBCA27 0] A &= 8.50~8.66%) A 6.15~7.95%% 74319
=5

o]4te] A3}, SBCAl 2 SBCA2E iAW 20| §%
3wk FHol A ekl Bigk Bt A EES A A
of A e oA o 2A v Rt g A &3
7} &5 vedoh

4. &y XA gzt

DA Aol2 X HEE FHl Bt 6573 AE A
olg FHT FHeo A A4 ¥FE Y EAe
Table 59 2t} A& 2]o]1<¢l SBCAl E SBCA29| 4
A4 ke HFTol ¥lsto] 25.54~27.34%7} %& ¥t o}
Y} NCT9 )3l % 14.13~16.20%7} 2kth. SBCALT
9] total lipide] 8+&-& HF#} H]2:319] 21} SBCA2T0|
A& HFERT 19.12%7) §od o2 7HAastart.

% 29 2H E e HFFo| NCitoll vl3le #212<
Z7182 R on, SBCA2To|A <zt A syt HDL-
cholesterol %= HF oA 27t &£719] ZA3EE By o
FrodS AEHA Utk 12v Ad4o]E Fo3 SBCAL
T3} SBCA2T A& SBCA27-°] SBCAIT Xt} HDL-
cholasterol®] #%7} 11.11 % &713F A& soy fibero} CAQ]
A o] wobzl uf Fola} AL € rh Soy fibere 20| &
22 ¥4 Zo2HE Asts FEL LS S/ »
g olgt o 7HRA] I AA AUt dgol KaEn
91 THChoi & Lee 1993).

LDL-cholesterol®] 3HeFe NCio] H)&ll HF & f2) &<l

7HE Bl ol A#H ¢ Aol chylomicron®. 2
ghejo] Hoz £357] Wl Eg A AFH Fl
v & 8te] A== chylomicron ZH{-E9] FE71 FobA| 1
o] 27E A== VLDLY F=7} EobRlo] met LDLY
Agho] WolH7] WlF o2 AztE th(Wilson ef al 1984). 1
Ay Ad 2lo]& Fold £l SBCAl ¥ SBCA2T A&
HF 7o) B3] 37.63~41.20% 5-9] 2 ¢l 7+Ao] AdS Ry}

Risk factor indexZ 4t ® 9 HF, SBCAIZNA =& 3t
< el on, SBCA2Z M & T o) vigiA &
A 22 gh& JERdo] SBCAY HIIE <18t AA A

vog sl AT 4 U AedA Ao e

(b ol

T 5 9ee A BE T e thi Bge] ©
F Qicke A AAElE Adetn & 5 9ok

o

B A3l A= 7)EAKBrown & Goldstein 1991b)3} ¥
o] AU FHAEHF9 FFE A3AZIthE E3(Endo
1980b)¢} chitosan-ascorbate7} | 2 -& &2} v d3to 2] A
U 42 Assichs B 3(Kanauchi er al 1994d)E 1133
E wf SBCAZ} &st#ollx] A H9 FF& JAAIE #rt
ofle Aol e 2HE FE & ASAIZIZEA Vel
= ¥ty Algdoh

2% 9 ¥E

Chitisan-ascorbate 3 soy fiber beni-koji(SBCA)7} 113
W Aol2 fgE vy AFe AFH € XF Tl
e 9EgFE ALY Y. AP Aol (NCT),
3.2 H2) o] Z(HFZ), SBCA 1% 2]0]Z(SBCAIZ), SBCA
2% 2o F(SBCA2T) .2 T2t 7} T3 6l o=
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6577 ARSI 6552] AE 2]o|(SBCAlIT ¥ SBCA2
)9 W A FL HFTo| vlste] 3.44~7.34%7)F 7HAH
glom, ¥ gk} (Rohrer index)’= 8.10~13.68% ZHAAIF
t}. A A4 ke E3) SBCA2E©| HFZ H]3to] 4225
% A= FaAAG Ag Hoje] A triglyceride &
& HF T v]8td 25.54~27.34% A%x 7FAEH Y21, total
lipid -2 SBCAIFo A= 747} nulélsi ou SBCA2
oA E 19.12%9] 23 A EE JERQITE SBCA2
9] total serum cholesterol 2 LDL-cholesterol 3}2F-& HF
ol Bt z+z 6.57% 2 41.20%7}F 7+A 8t} RFI(Risk
Factor Index)o] A = SBCA20] HFZo| H|5lo] @A3}17
ittt o)At A3 SBCAE H|WF FHolA AF 24
o ¥)ale T AR a BEHE JePd O 2A A A
g-8do] 7Id|h
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