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Sk Al AR 5o ).
[0031] ggols, plE 7.002 2 5 10mM 214+ %Al (phosphate buffer, pH 7.4) 5mLoll HE54F SmL< 13
oAl & AIZE S EE50] FU
[0032] I o=, A 70% FAH(sulfuric acid) SmLE 7}l 587F viEA|Zl & 25% FE2F
AZE A HA YTt 510mell A FHEE SAHSI], 71EANY] EEAF 75

(furfural) 1mLS #7}sk 5 3

& 1g Hg H
1A
(bile acid binding capasity)<

e~
F1EAL 0.5¢S 5% ZAH(ZAH(acetic aci

o, gohest Hm(Deacetylation degree) ZAHS
golo] Zeko] 100nL7} HEZ S},

[0033]
d)el FQ the 5% A o HUubste] 71 Eq-ZAF &9
[0034] g, 7EA-2A 29 1nLe st D.WE 30mL 7}sF the 0.0025N PVS-K(potassium polyvinyl sulfate
solution)® HAZE. o], XA|eko 2 1% EFold EF(toluidine blue)S AM-&3H},
[0035] I ggoll=, 371 A1 UA] 84 38 o] 838le] ZolMEsl HX(Deacetylation degree, DD(%))E 4
=
[0036] [48F2] 1]
X =7£0.0025 v161
[0037] 1000
[0038] [48H24] 2]
Y=05 L -X
[0039] 100
[0040] [438}2] 3]
X /161
DD(%) = 100(%
%)= Xen+(vrzos) * 1000%)
[0041]
[0042] go2, W8 AX(Swelling capacity) HAS 814, 7IEA 0.4g FH3I o2 10mM JAMNE &5 &
(phosphate buffer solution)el ¢l th&, 37CAA 8A7F B EE50 Fob. 1 &, AAEY 4S F3 v}
S A& A% (volume of sediment/weight of sample)(mL/g)E AAH3ITEH.
[0043] 2. 71E4ke B4 H7t A=
[0044] Z1EAre] nnt a3 Adk ulel o] J|EAR] 9 T4 (0il binding capasity), H@HAF T£#(bile
acid binding capasity) & 7]|EAFe] EAo] a3 &S nRtt
[0045] mEhA] B @i 57k 7IEARY] BEAS WA HIUFSITH. C-l1(AlEHkel e F1EAL), C-2(A 3 7IE
3 7|, C-5(stol ol 2] FIBEAD S 54 tIo® shglen, =
UERA 2 zoelt}

2B, C=3(welntel®) 71 EAL), C-4(+
o 42 (0il binding capasity)s 27t =43 A=

12 2wl w2 7|EAY 22U 49
ik, e, C-2(H 8t

[0046] T 18 #x3tH, 5ol dldste Adstolvto]l =7 7]ELke] Falso] 71
1AL, C-3(m]gutol8 F1EAL), C-4(F%3 7|EAD = B3 29U %3 (o0il binding capasity)E HT}.

[0047] T 2x B odtgo] wE J)EARY] WS AE(Swelling capacity)E 43 A3=E yebd g Zoln
Hakell ofdl g3 ol Al o= o] pH 6.8 4]

[0048] J=g Y. TELe
— 6 —



[0049]

[0050]

[0051]

[0052]

[0053]

[0054]
[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

ZIHS3d 10-2011-0010018

AL AT, o, AL FAHA V5SS EZete] Adm wEsA Hed VB HE Axe A 34
of T8 AR oJAA L Slr}.

&= 28 Fxehd, C-3(vgutely) 7]EAN) S C-5(F8tolutel A7) 7] EAL) 9 J@% 4=t 7Hd wgen, oY
749 (oil blndlng capasity)o] BlaA SkE C-4(F58 71BN ] A& A=rt 7P stghk

7] B4 N-o}A]

EE: ol FEFAelM AHe) &
A o 91 9%

=
T k. 719le] gopAdst AL 7B At Agy dopAds) %
& glom Audon yEe] FFPFEAZFE 1.03x10 ~ 2.5 x10 g/moleo] At otzte] 715H o] o5
olrElslE F|EALY] FEWFEAELS 1x105 ~ 5 X105 g/moleoltt. o]g} o] wolAEsl whs-o Eajgs
N, 71" A3 golAes}l 349 57d°ﬂ whel tEARE dwba oz gopAldst Jr=vt 30 ~ 95%%)

T3S Fxew, B dye wE JEANS 73.6 ~ 77.2% Dol Es ARE BYon, JEAZFY §9 2ol

AT,

ool Al 9l 57HA FHE FEALE FHnt gt v S Ao FHHE Astolyo]agl 7 EA

S A7gste] HlERNl Cob frlaket B HFHIME o e F42(0il binding capasity) ¢ A5 &3

of A= o 22 AES F3 44 45l

3. 71Xk FH|ut a9 AF

(1) 248 &5

 AgoM s 659 4 st=2l 7IY3] Z(Hartley guinea pigs, 310+20g) 36vtz]ot 658 &4 =T o
O

$-2](Sprague-Dawley; SD) F(160+10g) 48vlE]lE djdo= d1ler, Ay &2 %J%‘E =% (Central Lab
Amimal Inc., Korea)olld FFHFekth.

(2) 48 AHA

A 82 15 ¢ A AR AR F 5 - 65 s B 2Ee AAET. H2E se2 ARl
(42em><28cm) & ol&sklem, & ARg7olAd 7Yy 2vte], F 4vte¥ AbSsiith, Ao k= 22 -
24T, F&% 60%7F A= whst F71(12A12F ¥l(1ight)/12A13F o] (dark))7F 38 24 G| o] 4]
= aH S FEAAA ARSI

£ 49 B odgel e AR 54 Age) BE FE7 9 RATES e sguelt

A7 & 4ol met A Ad 71 5 23 Alse AE glo] AHASES skt A4 sES

E 2] o] ﬁ?—]iL(F—control), 71EAL 55 2% 2]
(chitosan-1), 7]EAF 5534%} H]EPU 50 5 A o] AdF T (chitosan-2), 71EA 55 %}
Z4F 0.3%5%% S A A o] /‘ﬂ—]:rL(chltosan—S) 7| EAF 5530t vlElT C 0.255 %% + 22+ 0.155 %%
Sk TA W Ao] A (chitosan—4) 22 BF3FAch. A3 7|7k Fotko] Ao HHHLS A 7|7HS E3e] w5
23], AF 13 A A7t F7835H30T.
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[3 1] Composition of the experimental diets in guinea pigs
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(g/100g diet)

Ingredient Control F-control Chitosan—1 Chitosan-2 Chitosan-3 Chitosan—4
Soybean protein 19.5 22.8 22.8 22.8 22.8 22.8
Corn starch 11 7 7 7 7 7
Cellulose 12 14 9 9 4 4
Sucrose 44 28 28 28 28 28
Fat mixture ” 51 19 19 19 19 19
Cholesterol 0.15 0.17 0.17 0.17 0.17 0.17
Mineral mixture 2 74 8.2 8.2 8.2 8.2 8.2
Vitamin mixture ¥ 0.9 1 1 1 1 1
Chitosan 0 0 5 5 5 5
Acetic acid 0 0 0 0 0.3 0.15
Vitamin C 0.02 0.02 0.02 0.5 0.25

D . ) ) ) . .
A|HF E¢-5(Fat mixture): 245%% 223 2 <YU(olive oil), 495%% Z3F(palm kernel oil) H 275H%

Z 3} (safflower oil).

Z)U]LHE% Z3E (Mineral mixture)(g/kg diet): Calcium Carbonate, 221.32; Calcium Phosphate Dibasic,

301.00; Magnesium Sulfate - 7H,0, 224.27; Potassium Chloride, 169.68; Sodium Chloride, 73.77; Ferric
Citrate (16~17%5%% Fe), 5.16; Manganese Sulfate - H,0, 2.36; Zinc Carbonate, 1.48; Cupric Sulfate -
5H,0, 0.59; Chromium Potassium Sulfate - 12H,0, 0.32; Potassium Iodide, 0.03; Sodium Selenite, 0.02.

®H]E+?1 E3tE(Vitamin mixture): ICN Vitamin mixture(Thiamin HCI, 0.3; Riboflavin, 0.4; Pyridoxine

HC1, 0.4; Niacin, 1.1; Calcium Pantothenate, 2.0; Folic Acid, 0.4; Biotin, 0.04; Vitamin By, (0.15%
%), 1.0; Vitamin A Palmitate (500,000 IU/g), 5.0; Vitamin D3 (400,000 U/g), 0.26; Vitamin E Acetate
(500 U/g), 10.0; Menadione Sodium Bisulfite, 0.8; Sucrose, finely powdered 978.30.

[3 2] Composition of the experimental diets in rats

(g/100g diet)

Ingredient Control F-control Chitosan—1 Chitosan-2 Chitosan—-3 Chitosan—4
Casein 19.6 26.2 26.2 26.2 26.2 26.2
Corn starch 56.6 27.6 27.6 27.6 22.6 22.6
Cellulose 5 5 0 0 0 0
Sucrose 9.95 9.95 9.95 9 9.95 9
Lard 0 22.4 22 .4 22 .4 22 .4 22.4
Soybean ol 4 4 4 4 4 4
Mineral mixture " 3.5 3.5 3.5 3.5 3.5 3.5
Vitamin mixture 2 1 1 1 1 1 1
L-methionine 0.3 0.3 0.3 0.3 0.3 0.3
Chitosan 0 0 5 5 5 5
Acetic acid 0 0 0 0 0.3 0.15
Vitamin C 0.05 0.05 0.05 0.5 0.05 0.25

l)ultﬂ%% E&-& (Mineral mixture)(g/kg diet): CaP0, - 2H,0, 145.6; KH,PO,, 257.2; NaH,PO,, 93.5; NaCl,

46.6; calcium lactate, 350.9; ferric citrate, 31.8; MgSO,, 71.7; ZnCOs;, 1.1; MnSO, - 4H,0, 1.2; CuSO, -
5H,0, 0.3; KI, 0.1.

Z)H]E+?l S35 (Vitamin mixture): ICN Vitamin mixture(No 904654)

(3) g &4
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4 AW, T FH2EHE, DL-FAAHES 24392 LDL-Fd 28 &2 Friedwald 5(1972)9] AbA o=

Sothg, WY ARE -20TAA WE naelstol s 44 L e vk

|\

Aol Agslt.

g x5 T AF FES st zH(liver), A (kidney), ¥ (spleen), A olA%(duodenum), 3
(ileum), &F(jej A% (colon), ™WH(cecum)d} A1Fo](Perienal fat) 2 A A AW %F
(Epididymal fa o FAE ARG, &3 7+ 0.15M NaClZ2 A1 oA = BE¢-ES AAZ &
5go #Ha 50mM ZHE <14kl €Al (potassium phosphate buffer, pH 7.0) 4.5mLoll Wil #&7|= & )
A FEAL 4T, 13,000X gl A 43 5t P B gk & AAdle] RIE FA4sta -20TCAHA W 2
stlthrt Hakslt A& 9 gkaksl wkg S ARSI

=~
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(6) #akst A4

g4 9 7+ 22 HAaksl A A @5 542 Ohkawa 5(1979)9] ®iol whel A, 8% Ee 3 24
1000l 10% Eto]ZFZZolA|EAb(trichloro®4H acetic acid)) 200 Yir 1583F A2oA Wx3 T
4°C, 2,200xgoll A 1587F 94 B2E atgdrh. A 200400 0.67% €] SnFEH] T2l Ak(thiobarbituric acid)
200E H7rete] E3e o 100T 9 & FxoA 1083 WEA7]L W¥Zhete] 532mellA 3 EE 5743t
k. 1 vhS, MDA(Malondialdehyde)S ¥+ EAZ 3lo] BFE F4& sk,

(6) GSH(Glutathione reduced form) 3=k

g2 2 7 22 GSH & AL Tietz(1969)9] ol we} AA ST}, } ow= 7k 2Ad EeEe 5%
Axde)d-dit(sulfosalicylic acid) S H7Fstal 4T, 2,000x gl A 1023 A4 —Emﬂ“z’ 6?‘21@. 237 1004
o  0.3mM NanHPO, 800} 0.1% ALY EFE(sodium citrate)ol 0.04%7} HE=H 5'-dithiobis 2-

i

nitrobenzoic acid(DTNB)S 418 &M 1000S H7Fslal 53 3 412 mmoll A EF =S =A%),

i

(7) 2,2'-azinobis(3-ethylbenzthiazoline-6-sul fonate)(ABTS) radical &A%

g7 2 7+ 22 ABIS radical &A% %‘Xé% Re 5(1999)¢] ol wie} N}\];}‘ﬁ‘:} 7 mM ABTSel 2.45 mM
A5 (potassium persulfate)S 718l biola Aoz 12 ~ 16A17F WX S & 414mmollA] EF =7}
A4~ 157 =2 F{FE gAY, % BE—E b 24 50l B2 E ABTS radical €9 L& Yol 90
F b A7 414mmell A B EE SASFSIY. ABIS radical 452 ascorbic acid equivalent
antioxidant activity(ARAC)Z YeElfi=d ks 324 t5 484 49 2 (Shui 2 Leong, 2002).

e

(57812 4]

ABAC= (Aqmpie/Aus) X Ca

Asampre: A28 F3%= W3}
Ay: vitamin Co] &3 %= W3}

Caa: vitamin C9 &%=(mg/ml)

(8) B4 &4

d=d A5 AEi= SPSS program(ver. 10.0)& °]-&8k3lth. Zh &=l Wi Hif(mean) R Hd o T HA

_9_
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(standard deviation, SD)E& AF&E3}S
ANOVAYZ, A Al A} A=A
SFAT

o I3 Aol p=0.05 FEddlA LdulA ZE-2 (one-way
E] Q1=

il
H~E(Duncan's multiple range test)® FoAHE AZ

flo

I
=
e

4, EFHANES T3 7|EANY 24 F4H(0il binding capasity)

71Exbe HlE CE H7FA &4 F42(0il binding capasity)e] F7t=+= Ao d#A Qo). BlE C #
7HAl 71EARe] 2 49 (01l binding capasity) &7F 712 A8 delx A AR vE o] 9 FH
 YEH(sodium) T ZE(potassium)S 3t HIEMR C& 249 4% (oil binding capasity) 57F &
H7t gl Ao® Hol o]& pH Fael wE g3 FAET. webd 2 dddAs HlET Colfle] thE
717, ZAH acetic acid), A4 citric acid), Z4F(lactic acid), ZliH(maleic acid), F44F(tataric
acid)S Z+zt 71E4kel] 7t sk 2 43 (oil binding capasity) T7F &35 FAH3A ).

1
ol
rlr
e
e
oL
o
=)
il

F71re T3l

rr

NEA) 09 F4E e e zelt,

58 Fxstd, 713 H7EA 71EAe] 9 F4¥(0il binding capasity)7l 4% F71EE AL Fol g
Atk E3] HEM C(Vita—CE 3E7])H7FA 250mg7tA] 29 <42 (oil binding capasity)”} =715 E AS
= dom, FAAk(tataric acid), ZAF(lactic acid) F7F Al 24 F42(oil binding capasity)el =7}
A, FAX(citric acid), ZAHacetic acid)e} wel|AH(maleic acid)S Z+Z; 200mg, 150mg
& %% (oil binding capasity)e] B F7HHS 213t

o

R A

5. A o] BAY 7Ud 2 A9 7B {714 b &
(1) AT 371, Hol4dH # Holag

HlEl Co] 3 THol gl 7Yy o (guinea pigs)ol 71EAMT tiEo] ®]ElWl C 0.05g/100g, 0.5g/100g
2 22F 0.3%%%, HEY C 0.25+%4F 0.15g/100gS T8RS 4%, AL olo et 7| E ke H|vt g

1—211—

St7] 3 32 7Yy el oig Al o) wiskel AHolHdHYE #

1>

o]

X
e
tlo
N
%
ol
o

a8 Aats vEbd Aol

[ 3] Body weight gain, food intake, and FER in guinea pigs fed high-fat diet.

Parameter Control F-control Chitosan—1 Chitosan-2 Chitosan-3 Chitosan—4
?go/ddya\;/)e\ght 9ain 1 98+0.91° 5.38+2.07° 4.01+2.39%° 1.77+1.57° 1.84+0.64° 2.84+1.05"
(Fgo/‘édayi;‘take 30.257.26 36.59+10.95 30.64+10.71 334041567 29194962  26.80+0.78
FER" 0.065£0.013° 0.147£0.019° 0.131£0.022° 0.053£0.010° 0.063£0.007° 0.106£0.011°

b . . .
FER = body weight gain/food intake.
Values are expressed as mean = SD of 6 guinea pigs in each group.
Means with different letters within a row are significantly different (p<0.05).

chitosan-1: chitosan (5% %% chitosan), chitosan-2: chitosan (5% %% chitosan + 0.5%5%% vitamin C),
chitosan-3: chitosan (5% %% chitosan + 0.3%%% acetic acid), chitosan—4: chitosan (5% %% chitosan +
0.25%%% vitamin C + 0.15%%% acetic acid)

A7 & 38 FAxREA, AFY F=rtEe ux R old(F-control)& 5.38g/day®E 7Y =& AF Z71EE 1
Hhd | gaalolite 1.98g/day® 7MY W AT TS ASlu. dhd, aX el 7|EqLS Foidh Ayt
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(chitosan-1, chitosan—2, chitosan-3 2 chitosan-4) chitosan-1w"< A|9stals 1.77 ~ 2.84g/daye] A&

F7tES Bt chitosan-172 F-controlwt RF olugt AT AFFT7HF Fol A3l zto]& Holx

rerom  Ad GA] Aol controlT ¥ ATFIEFANA FelHQ AolE Holx| gkoftt. F| BT
HIEFY CE 22} 0.05g/100g3} 0.5g/100g Fo]3+ 21 chitosan-13} chitosan-27-ol A& HEFY CFold] ul
ATS7t a2 a9E A F dgen, XAk vlgl C+x4b(acetic acid)E FoI%t & (chitosan—3

chitosan-4)ol X% AF5F7t AAlol gt a3& glativt. vEpRl CH7HETE ofye} Z4H acetic acid) B+
HIEP C+Z2AH(acetic acid) 7ol X% AF=Z71 JA 232 gelsiaint.

e wad r

Aol dHAFT Holag &S A, AoldHAE 7 Aol FedQd Zpelrt gy, Aeolage] Ae A 2
o] (control), chitosan—2, chitosan-33} F-control, chitosan-1, chitosan-4* Alololli= AlEAIFH @& &

o159l Aol B BYOLHp<0.05), HHTIH A HolT Apelol AT AFS wolA Bk,

(2) 27 & AL 2F AT ¥

P o 3L A olsh Hel Am AU Feid) 24 2ol ITAD A I

[ 4] Weights of liver, kidney, spleen, ileum, jejunum, duodenum, colon, and cecum (weight/100 g of
body weight) of guinea pigs fed high-fat diet.

Organ Control F—-control Chitosan—1 Chitosan-2 Psyllium—1 Psyllium-2
Liver 3.75+0.80° 4.35+0.75° 4.55+0.51° 5.76+1.25% 4.34+0.76° 4.25+0.20°
Kidney 1.53+0.99° 0.85+0.07° 0.84+0.05° 0.81+0.10° 1.00+0.19%° 0.86+0.04°
Spleen 0.10+0.04° 0.14+0.02% 0.14+0.02% 0.15+0.04%® 0.15+0.02% 0.11+0.02%
lleum 1.18+0.16° 0.55+0.28° 0.61+0.19° 0.73+0.24° 0.78+0.08° 0.91+0.31%
Jejunum 3.57+0.16  3.42+0.09  4.15+0.83  3.31+0.90  3.20+0.44  4.32+1.21
Duodenum 0.39+0.07% 0.48+0.16% 0.64+0.16°% 0.66+0.04® 0.55+0.14%® 0.50+0.07%
Colon 3.62+0.01 2.50+0.31 3.11+0.78  3.32+0.84  3.32+0.40  3.75+1.52
Cecum 18.72+6.42% 10.39+1.67° 13.77+2.69% 12.62+1.69° 12.45+0.95° 15.93+4.41°°

Values are expressed as mean = SD of 6 guinea pigs in each group.
Means with different letters within a row are significantly different (p<0.05).

chitosan-1: chitosan (5% %% chitosan), chitosan-2: chitosan (5% %% chitosan + 0.5 %% vitamin C),
chitosan-3: chitosan (5% %% chitosan + 0.3% %% acetic acid), chitosan—4: chitosan (5% %% chitosan +
0.25%%% vitamin C + 0.155 %% acetic acid)

471 E 45 Fxehd, 38 A2 ZF 3 Atelol Fo ARl Apolzb gldlom, F|EAR Foltol A v} Aol
Aol FAZ i Sk oy, control HEiE F-controlw¥is #5940 o]z} gldvl. A7 FAld ¥WHue
fro)a zpol7t BAEH A ol whel AF(chitosan-1, chitosan-2)ell AMEEIAE 7|EALY HES 718180
¢ v C, Z2H(acetic acid) 9] RS Ao m Fed = AL},

C
£ 62 VRS RIS W Ao AW HAel @ ENE Z4F ANE e adzeltt,

a
= 68 FZ3H, Pererenal fat¥} epididymal fate] ¥H&Fo] chitosan-13} chitosan-2°| W]}l chitosan-32}
chitosan-49] AWF44%=7}F wkokort, zb o8 Afolel] fe]# Q1 2Fo](p<0.05)+= fUTt.

(3) FAmel AgyE
37 % 5t 71U (Guinea pig)el Aol st Hio] WEH (B @ FolHe AAAE Abole] 9]
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4 afol2 24 AvE ekl Aol

[3 5] Plasma lipid concentrations of guinea pig with high fat diet

Parameter _ h _ h _ ) B ) B
(mg/dL) Control F-control Chitosan—1 Chitosan-2 Chitosan-3 Chitosan—4
Glucose 203.8£35.3° 119.5+25.2° 127.3424.8° 177.4£77.4*® 150.7£20.7* 165.2+33.6°°

Total-cholesterol  103.7439.1%°  150.0+25.5%  73.0+11.5°  74.2422.2° 133.0482.3%® 137.8 +£44.9%

Triacyglycerol 141.8+£69.9"° 245.0+106.3° 102.8423.2° 96.6+33.0° 191.347.4%°  100.8+31.6™

HDL-Cholesterol 3.540.6" 1.841.4° 3.340.5> 2.0+1.0% 5.3%1.5° 4.241.2°°

LDL-cholestero 135.9£77.4°° 213.3+£103.6° 84.9425.1° 79.8432.5° 159.4416.3°°  81.3£18.4°

Values are expressed as mean = SD of six guinea pigs in each group.

Means with different letters within a row are significantly different (p<0.05).

¥ 52 F=x3s, F-controldtol Aol e Av|EL 150.0mg/dLE 7HE =& X2 Hon, AdLEL
~ 137.8mg/dL %5 B Y. 53] chitosan-1, chitosan-25%o]T< chitosan-3, chitosan—49] H|]&}o] ¥ =
A2EE FXE B O chitosan-1, chitosan-273} chitosan-3, chitosan-4= A}o]ol] 2221 =}o]7} ¢l

ATt

FAAAL] AH§- F-controlwell A9 245.0mg/dLE 7} &2 $X& B$ow, chitosan-1 ¥ chitosan-3°l| H]
3to] chitosan-2 9 chitosan—4olA] @& AW FX& B we, HE CE AolAdfe AHFHA A
of AFaNE A AeS Qs o, Zik(acetic acid)9F WIEMT C EH3F AMEA] AR X7 7@
aste] HEH CHE 71EARe] a3E A7l AE g9 sglth. LIL FlAEHES FAAAE A T4
W AR ks BT

(4) #2138 A A3} glutathione FFol n|X& F&

371 % 62 Vitamin C& A&+t 22z} 0.059F 0.5g/100gS Fo32 2, vitamin C7} A Y=
st a9E YA d e gy §arsed S AU glutathione(GSH) 9] S o3 7F Z2 oA
At 235 YEbd Aol

[X 6] Lipid peroxides contents of plasma and liver in guinea pig with high-fat diet

Parameter  Sample Control F-control Chitosan-1 Chitosan-2 Chitosan-3 Chitosan—4

frfngS 5.28+1.98%°  6.75£3.27%  3.68+1.71b°° 2.64+0.84° 4891188 1.92+1.33°

Liver
(mol/g)

TBARS
0.96+0.28 1.00£0.39 0.68+0.12 0.59+0.14 0.72+0.25 0.71£0.15

Plasma
(mol/L)
Liver

(mol/g)

164.8£65.5 123.9131.8 163.8473.7  186.4125.9  153.81£90.1 193.5172.8

GSH
16.3£2.4%° 7.642.7¢ 13.244.3%°°  8.9+26°°  10.243.0°°Y  16.6+3.0°

TBARS(thiobarbituric acid reactive substances) content was calculated as the MDA(malondialdehyde)

content .
Values are expressed as mean = SD of six guinea pigs in each group.

Means with different letters within a row are significantly different (p<0.05).

6 Fxstd, dAdoxe Hiksixde] AAdZFS HEY & FoI$ chitosan-29} chitosan—49l4 7} W
2.649F 1.92umol/L FXE BIFom, HE (o] Fo7F ¥ chitosan-13} chitosan-3< 77} 3.68%}

Mokl
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£.89umol /LR WA B FAZ wATh W, b 24 FusAde] FHe 7 @ Alolo] fo)49l

ZFel7F fASiTt.

Glutathione kel W3l= oM ZF FAlolo] #-9% e zfol7b ey, 7rolA = chitosan—-13
chitosan-4olA Z}Z} 13.29} 16.6 umol/Le] 4=X]& KBSl ¥bA | F-controldl A= 7.6umol/L $Fo g f2%
Ql ZpelE HATH(p<0.05).

F|Eate] e CE A7 A HlEb C7F Ay GAskEath e #elsted Hebm o 7l
A Gl R STEARL o FUATYE Pl AL Adaslon, wgd oo el
(acetic acid)E B AHSAE Ve C U5 ASF A90r} b Re S5 PRsIE BT
oAb ulRastel HsaIE A9 e Hstel

J

ot

R

(6) FastgAd nA= IF

T 72 a1 A Aolet &l vitamin CE ZHZ) Fogk ATy izt Aol SIS A girol
=
T 78 xS, FikstEd & ARACHI o2 ZHibsto] Aol wEl ARACEEO]l HS4F dabstede] w2 AS

opmjstey, weha] A roAe] &AbstEAd2 A F i (chitosan-1, chitosan-2, chitosan-3 % chitosan-
ol @ F-control)ell HI3}e] & ARACHE, & & 23S B oL A7t F2
2 o] X}O]'C H/\}%Tj[‘ chitosan-3¥} chitosan-4% F-control®} H]ILA] ]2 ¢l 2}o]= H T},

Aol A kst gd= vETl C "7 Rue A acetic acid) B
7}7} F-controlell H]ale] =& dakslatAd S HATh, koA o] ARACHES
o).l 2ol = AT

ZAHacetic acid)+H] gl Co] H-& A
z+ 28 +3 control, F-controli-7tHe]

L Bl Rl A Z oA B 24 ArhEs)
(1) A% 57t o437 2 Holag

vt €Y A4 THo] dxE H T(SD rats)ol] 7|EANT fEo uvlegkd C 0. OBg/lOOgJ} 0.5g/100g, =
(acetic acid) 0.3g/100g, ZAH(acetic acid) 0.3g+ H]EFE C 0.25g/100g T89S 7%, ax|¥2jo]o] tj
F|BAb 24 H 7o w2 et g3E SA ST

7] & 72 F ool wiE AlFe] wakeh HoldHF % Ao dAaEs 44 54T A%

s
3t
3

Ll

e Aelt,

[X 7] Body weight gain, food intake, and FER in rats fed the diets

Parameter Control F-control Chitosan—1 Chitosan-2 Chitosan-3 Chitosan—4

(B;/%ya"yvf'ght 9ain 4 50+0.22% 5.68+0.50° 4.76+0.84% 4.08+0.58° 5.0840.11° 4.64+£0.52°%
(F;/%‘;;;‘take 21.6943.24> 19.2742.35° 18.44+1.57° 26.0246.29°  17.8242.47°  21.06+4.19°
FER 0.2140.07% 0.29+0.02¢  0.2640.05%° 0.16+0.09°  0.2940.04°  0.2240.01%°

FER = body weight gain/food intake.
Values are expressed as mean = SD of 8 rats in each group.

Means with different letters within a row are significantly different (p<0.05).

T

7S Az, AT FUMES mAA o] F(F-control)S  5.68g/day®2 7Y =& AT F/MES B W
< 4.60g/day® H]wH vk AT FIFFS Bk v, vERD O AoiA o R ge ol F
3k ¢l chitosan-2 % chitosan-4v-& 4.08, 4.64g/day® HIE}F? C7} 0.05g/100g Foiv*(chitasan-1 %

chitosan-3)°l H|slo] W AlF F7MFS Btk vlEy C9F gEo] ZAH acetic acid)e] A3 7F Al

o
~
2,
1,
o
=
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fiu)
ro
ox
of
ﬁ;o{,
_ﬂ
%E
B
24

(acetic acid)9} WIEFY C &5 AFE A] &ujgtel] ot 5

=
T Abelell= freH el Apel vt

(2) 271 & A% 249 FA AT 9%

st7] 3 82 F el ;A olet HEol BN A S FolAl 7 o] ATIF-ACl dE ddFE
Aats vER Zolt

e

xé 3F

pud

[3 8] Weights of liver, kidney, spleen, ileum, jejunum, duodenum, colon, and cecum (weight/100 g of
body weight) of rats fed high-fat diet.

Organ Control F-control Chitosan—1 Chitosan—-2 Chitosan—-3 Chitosan—4
Liver 3.29+0.33% 3.33+0.377 3.34+0.14° 3.25+0.15%® 3.00+0.48°° 2.89+0.19°
Kidney 0.62+0.24 0.66+0.06 0.70+0.06  0.75+0.08  0.68+0.05 0.70+0.03
Spleen 0.18+0.01  0.16+0.02  0.17+0.03  0.17£0.02  0.17£0.02  0.17+0.02
lleum 0.32+0.10° 0.28+0.03° 0.41+0.14%° 0.58+0.10° 0.49+0.22% 0.41+0.15%°
Jejunum 3.57+0.16  3.42+0.09  4.15+0.83  3.31+0.90  3.20+0.44  4.32+1.21
Duodenum 0.20+£0.09  0.20+0.05 0.24+0.05  0.23+0.06  0.22+£0.05 0.24+0.04
Colon 0.33+0.09° 0.53+0.147° 0.50+0.33% 0.76+0.32® 0.71+0.21* 0.75+0.30°
Cecum 1.17+0.32%° 0.94+0.16° 1.15+0.06° 1.46+0.19° 1.10+0.22° 1.44+0.28°

Values are expressed as mean = SD of 8 rats in each group.

Means with different letters within a row are significantly different (p<0.05).

27 (kidney), P (spleen), 37 (jejunum)@ A o]A7(duodenum)> b -Apolol] o] %1 Zpol7h glglom,
chitosan-29} chitosan-4°14 W& (cecum)e] FA7F Y& S7H8FA 2, control =& F-controlw 3= F24
Q1 zpol7t §lATE. F7IFAl] EohE folA Aolrb #AFAHA el wEk ATl AMESIE 7 EANY H&E
o] HlEPFl C, ZAH(acetic acid)®] FHE Ao E gQE 4 Jom, 1 AF= ofefje] & 83 o] e
L=

= 88 AoliHE Folsigle u AU Y FHo U@ miE S A3 e ool

%= 85 #FZ3HH, Pererenal fat9 $H2 F-controlg #|9]3F Y x| FALo]o A= £-2]%
epididymal fat®] @=Fo] chitosan Foftol H]sle] ARy Fojitoa o daks v
o)Al 2ol = AT,

AN
M
o
1>

o
o
Ho
f
nj
i3
2
=
o
=
o
)
1~N'
2]

AHacetic acid)& FoIst oA AR T Ale]9]
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[3 9] Plasma lipid concentrations of rats fed high-fat diet.

P(an%r/ndelfo)ar Control F-control Chitosan—1 Chitosan-2 Chitosan-3 Chitosan—4
Glucose 188.0+168.1 196.7492.7  340.3+36.5 270.7£102.9  291.7+78.6  255.3+124.7
Total-cholesterol 77.0£11.1 70.3£10.5 65.8414.2 74.7£18.0 57.3410.2 55.7415.0
Triacyglycerol 120.749.0%° 135.0£12.1°  127.3+21.4° 124.3111.4%°  119.74£33.1%°  86.7423.8°
HDL-Cholesterol 47.3£25.7 26.343.5 35.4+11.9 34.7+13.2 26.242.9 23.848.3

LDL-cholesterol 41.3+4.57 34.8+3.5° 17.915.2¢ 17.945.2% 19.2+4.3% 23.246.2%

Values are expressed as mean = SD of 8 rats in each group.

Means with different letters within a row are significantly different (p<0.05).

E 95 FxsMd, FuzHEe FX= 2 Aol oAl Apolvt fllen, FAAE] 4X= F-controlo]
135.0mg/dLZ ®lx ] £& F2E Hel Wi AFH Tl chitosan Tl A+ 86.7 ~ 127.3mg/dLe] X5 H
A}, E3] chitosan-1, chitosan-29] ¥B]3}4] chitosan-3, chitosan-4s*ollA:= 119.7% 86.7mg/dLe] SHFHS H
@W@@OQ o, F-control@ chitosan-3i* AlolellE o)A 2po)7b Ydrt. HIEF (o Fojgko] st
oA Aol Moy AL FHA oAl dig deadE 7HAa AL, 2A4H acetic acid)+H]
EHIC%§ﬂ$V]%@ﬂJ*?§“ﬂAPV}TTﬁdq

(4) FA3A A3 glutathione TFo A& G

sl7] & 102 HE CE AdTd ZF2F 0.059F 1g/100gS Foidtar, HEMY 7F AUE ikstdAgdo] st &
B2 sl Aol shekn gatslsd-S A UE glutathione(GSH) Y ke Mg} 7+ zzpo|A] S ZAT
A3 vehd Holt),

[3 10] Lipid peroxides and glutathione contents of plasma and liver in rats fed high-fat diet.

Parameter Sample Control F-control Chitosan—1 Chitosan-2 Chitosan-3 Chitosan—4
'(’J;Sg‘“/"b 21040.77°  5.2342.41°  5.0342.55°  3.68+0.86% 2.831.33%° 240+ 0.66°
TBARS :
(Ll'J"rﬁgug\ 0.76£0.65°  2.2940.85°  0.98+0.51°  0.86£0.16° 1.26+0.39°  1.23%0.18°
Plasma N
(moyl) 1417466 104975 16382787 1764152  133.64820  143.0%36.4
GSH :
(L:J‘;ﬁ;‘/g\ 16.9£10.8%°  8.5%3.1° 11.2£31°  16.649.9%  9.9+3.9° 22.145.9°

Thiobarbituric acid reactive substances (TBARS) content was calculated as the malondialdehyde (MDA)
content .

Values are expressed as mean = SD of 8 rats in each group.

Means with different letters within a row are significantly different (p<0.05).

¥ 102 Fxshd, g FarsiA Aol e AL E HEw (E 3 FoJ3 chitosan-2 &
chitosan-4°l4 7} & 3.68, 2.40umol/L XS HPow wHEW (¢ Fo7F < chitosan-13
cMUmw%ﬁ-ﬁﬁ'5 37 2.83umol/LE H]A t} 2SS Bk, ¥bH ) ZEERZ |49 F-control©]

2.29umol/LSl ¥kA AFTE 0.86 ~ 1.2umol/Le o2 FoF el xpo]S BFTHp<0.05).

w—am
Hir
flo
4 ¥

Glutathione 3FgF2]

E

st dfollM= ZF TAbelol FeA el A

o

7 o

, ZrolM+= chitosan-23
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chitosan-4olA 247z} 16.69F 22.1umol/Le] 4=X]& X2l ¥bH | F-contrololA+ 8.5umol/L S
HATH(p<0.05). Guinea pigollA %= o]¢} FH-AFSH

, olu] chitosan-4%} F-control i Apo]o] #-2J% ¢l x}o]&
AH}E By, XM acetic acid)Y HIEHY C w5 AFE-3 A Bu XA acetic acid)d HEW CE E3F AF
|3k Zlo] vk ayHEgt ol kst TxX &) &S Rl

(6) g4 nA= IF

T (control & F-control)ell H|3}e] =& ARACH, & =2 dAhstaAd S wlth

E3] chitosan—2, chitosan-47*< control®} F-control?] TIHAES atstdAdS HAom, ZAHacetic
cid)® vlErdl C W& H7he= 7k vlEH Co] %7t 0.25g0 2 ©= Folgh 9 0.5gHTh W

3?‘35\3 | %= E7lskal BERR C g Fook 543t §-‘]’}'E Bt}

Zho Aol ZAk(acetic acid)9t HIEFY C HE H7Hes HEl C @5 AFERTE 2 dbslaA S Bt o)A

o] Azt gt FEZrel A xoldx: B3 ZAH(acetic acid)oluh

(acetic acid)¥ BRI C H3 ARgste Zlo] dwvt g} itsl avo] Fardrt

et vhel o] B Whgel| wE HIHIIES XFgsteE s 71EAE E3ES |tk Adstolye] ] 7]
Elto]l 714 —C’r‘Fé‘L_L ZAoR FPutEo] olF JE AR ARESHITE. oFbg, 74t digt oY FE5E(oil
i TFAA(citric acid), ZAH(acetic acid)ol] HEFH Coll ¥ 7= &ngt A

ob2e], 7]EAMT HIEMT C, ZAR(acetic acid) @sfo] e 853 Fojd mE IH|tads F ¢34 7Yy
I T A A FA4 A adE SA A, As F7HEd oA F AdsEoAAE HEE (B ds Fo
7 BTbE 2 H(acetic acid)® HIEFY ¢ 23 2olsk T(chitosan-4)o A AFZ7} Hrads gold 2= 9g
3L, Aol A" Z# <2l perirenal fat I} epididymal fate] 2 JAo] gk a3 53 HIME Ao uh&
a37F % AR sl E (B4l g o ks avE 543 Ay vE ¢ ©@E FoRT
= ZAkacetic acid)9F BHIEF C 53 Algo] axddS 5t

=, & Idgof o HlElNl ¢ ¥ ZAM(acetic acid)e] HF H77F 71EAY] ¥ a5 SXAA  dHol
gl Hk. 53], HlEN C H7EA] #vlvte] Fx gyt ofyel tsted S ZdiE 4 e, kst
3= v ¢ 94 Fo] BuleE XA acetic acid)9F B3 FolA] £& sl anES gt

ard wug A N E I gusiglont, B oy = A
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Groups
- guinea pigs & rats

| | |

Chitosan
Contral Control Chitosan Chitosan +
(normal diet) | | (High fat diet) Chitosan * ' Vitanin G
g Vitamin C | | Acetic acid +
Acetic acid
Weight Intake Plasma Fat pad
-Weight gain ~ -Food efficiency ratio 1. Triglyceride 1. Perienal fat

2. Total-cholesterol 2. Epididymal fat
3. HDL=cholesterol
4. LDL-cholesteral

5. Glucoss
QOrgan weight Antioxidant activity (in plasma & liver)
1. Liver 1. Lipid peroxidation
2. Kidney 2. GSH level
m” Spleen 3. ABTS radical scavenging activity
4. Duodenum
5. lleum
6. Jejunum
7. Colon
8. Cecum
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