B e 3k 30(7) ¢ 770~780, 1997

w937 EAeko] t}E Chitosand} N,O-Carboxymethyl
Chitosano] A Abol] w2 ofak+

oA "3 o 3

ojgledzl et 4 FF gt}

Effect of Chitosan and N,0-Carboxymethyl Chitosan of Different
Sources and Molecular Weights on Lipid Metabolism

Bae, Kye Hyun - Kim, Mi Kyung
Department of Food and Nutrition, Ewha Womans University, Seoul, Korea

ABSTRACT

This study was performed to investigate the effect of chitosan and NOCC from different
sources and of different molecular weights on lipid metabolism. Sprague-Dawley rats were
blocked into 26 groups according to body weight, and were raised for 4 weeks. Cadmium
chloride was given at the level of 0 or 400 ppm in diet. Various chitosan and NOCC sources
were given at the level of 0 or 4%(w/w) of diet. Total serum cholesterol and serum triglyceride
concentrations were little affected by chitosan and NOCC supplements. However HDL-
cholesterol concentration and HDL : total cholesterol ratio were increased, and liver lipid,
cholesterol, and triglyceride concentrations were decreased by chitosan and NOCC supplements.
The cholesterol and lipid lowering activity depends on fiber source(crab and shrimp), type
(chitosan and NOCC), and molecular weight{low, medium, and high). Among cadmium-free
groups, chitosan-fed groups showed greater activity than NOCC-fed groups in lowering
cholesterol and lipid levels, and greater fecal excretion of lipids and bile acids. Crab chitosans
were more effective in cholesterol and lipid lowering activity than shrimp chitosans. The group
fed high molecular weight crab chitosan showed the highest fecal excretion of lipids and bile
acids. This indicated that high molecular weight crab chitosan was most effective in interfering
with cholesterol and lipid absorption. (Korean J Nutrition 30(7) : 770~780, 1997)
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Table 1. Serum total cholesterol, triglycerides and HDL-cholesterol concentrations, and HDL : total cholesterol ratio

Serum cholesterol Serum tiglycerides Serum HDL-cholesterol HDL : total

1}

Group (mg/100ml) (mg/100m}) (mg/100mi) cholesterol ratio
Cd(-) F(-) 99.8+ 450" 88.5+12.7% 22.0+3.76% 0.21+0.03
Cd(+ ( ) 121.5+ 6.82° 47.1+ 913" 24,64 2.41%%" 0.20+0.02"
Cd(*) 5CL 89.7+ 1.71" 93.8+17.0° 22.242.59™ 0.264 0.02°%
Cdl-)SCM 111.7+ 5.14™ 99.5+13.0" 28.7 + 3.04°% 0.25 4 0.02"%
Cd(-)SCH 12224+ 455" 99.6+16.5" 31.6+3.43" 0.26 +0.02°
Cd(-)SNL 11224 4.57% 85.3+14.7" 35.0-+4.02" 0.30+0.02"
Cd(-) SN M 1189+ 472 72.1+10.5% 25.9 42265 0.22 +:0.02™%
Cd(-)SNH 106.9+ 4.06™ 66.0+ 8.83*" 31.0+3.74™ 0.28+0.03™
Cd(-)CCL 975+ 2.32% 85.1+12.1™ 24.1+2.01%% 0.25-+0.02""%
Cdl-)CCM 116.7+ 3.34° 102.1 +14.3 36.1+1.94" 0.314+0.02°
Cd(-)CCH 106.4+ 2.28° 86.9 + 4.85™ 26.9 4 2,98 0.26+0.03™%
Cd(-) C N L 101.0+ 4.54% 58.1+ 5.09°*% 37.8+4.09" 0.30+0.03"
Cdi-) CNM 1165+ 543" 67.0+ 5.40™* 29.14 2.68™ 0.24 40,02
Cd(-)CNH 96.4+ 1.83*" 70.8+ 8.23"%* 27.8+ 1,85 0.28+0.01™¢
Cd+)sCL 74.5+ 2.54 42.2 1 4.58%% 2424208 0.314+0.02"
Cd+)SC M 81.3+ 2.22" 56.44 7.02°%% 26.4 + 23574 0.32+0.03°
Cd+)SCH 745+ 3.14 37.64+ 501" 23.4+1.61%%" 0.30+0.02"
Cd(+) S N L 98.8+ 4.05" 64.2 £ 7.45"0" 19.4+3.06" 0.20+0.03"
Cd(+) S N M 101.6+ 3.56%* 385+ 2.25™ 19.1 £1.35" 0.19-0.02%
Cd(+) S N H 69.9+ 5.82 60.3 + 4.48°% 21.243.21% 0.29-+0.03™
Cdi+)CcCL 80.8+ 3.77" 329+ 508 24.2 +1.30%" 0.30+0.02"
Cdi+) C C M 83.5-+ 5.68" 403+ 2.06"" 24.0+ 2,034 0.29+0.02™
Cd(+) C C H 76.8+ 5.67" 55.8411.5 " z4.5,+0.87““*h 0.31+0.02"
Cd(+) CNL 1154+ 4.26™ 5234 8.89°* 19.9 +2.77% 0.18=0.02°
Cd(+) C N M 101,54+ 4.06*" 48.6+ 7.16"" 19.9+1.70% 0.20-0.02"
Cd(+) C N H 128.0+10.5° 490+ 5.41%% 22.0+2.07% 0.18+0.02°
cdcl, 0 107.8° 81.9° 29.6" 0.27"

0.04 91.0" 488" 22.4° 0.25"
Source  Shrimp 97.1" 68.7° 25.6" 0.26"
Crab 102.0° 62.8" 26.4" 0.26"
Type  Chitosan 93.3" 70.3" 26.3" 0.28"
NOCC 105.7° 61.3 257" 0.24"
MW.  Low 97.0" 65.4° 25.8" 0.26"
Medium  104.0° 66.1" 26.2" 0.25"
High 97.6" 65.6" 259 0.27°

Significant A, B, C, D, AB, A, C, AC A, AC, Cd C, AC

Factor” AC, AD, CD
1) Classification of experimetal groups are listed on the table 1 of the preceding paper.

2) Mean =+ Standard Error(n==6)
3) Values with different alphabet within the column are significantly different at =0.05 by Duncan’s multiple range test.
4) Statistical significance of dietary factorys was calculated based on 4-way ANOVA. Significant factor notations used for

4-way ANOVA mean as follows :
A : Cadmium effect was significant at &.=0.05.
B : Fiber source was significant at «=0.05.
C : Fiber type was significant at a=0.05.
D : Molecular weight was significant at a=0.05.
AB : Effect of Cadmium x fiber source was significant at o.=0.05.
AC : Effect of Cadmium X fiber type was significant at a=0.05.
AD : Effect of Cadmium x molecular weight was significant at o.=0.05.
BC : Effect of fiber source X fiber type was significnat at o.=0.05.
BD : Effect of fiber source x molecular weight was significant at a=0.05.
CD : Effect of fiber type x molecular weight was significant at o= 0.05.
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Table 2. Liver total lipid, cholesterol and triglycerides concentrations

Group Liver lipidimg/g wet wt) Liver cholesterolimg/g wet wt) Liver TG(mg/g wet wt)
Cd(-) F(-) 85.8+ 4.89"" 9.35+0.50™ 16.95+1.22°
Cdi+) F(-) 331+ 477% 8.07+0.30"" 9.39+1.79>*
Cd(-)SCL 58.8+ 4.61“ 490+0.24 12.29+197°
Cdi-)SCM 65.0+ 5.90™ 6.35+0.37" 16.85+2.53°
Cd-)SCH 60.2+ 7.31% 6.52+0.52" 9.13+1.25™"
Cdi-) SN L 64.7 +10.7* 6.9140.35" 8.42+1.00™"
Cd(-) SN M 78.0+ 9.89" 8.50+0.76“ 9.12+1.16""
Cd(-) SN H 68.1+ 7.19™ 3.71+0.244 7.53+0.97™"
cd-)yccuL 58.4+ 552 3.58+0.17" 8.88+0.64™
Cd-) CCM 64.5+ 192" 2.87+0.29' 7.70+0.48™*
Cd(-) CCH 66.8+ 2.81™ 4.47+0.51" 9.05+0.60™"
Cd(-) CNL 64.0+ 3.05" 11.154+0.60° 11.15+1.87>¢
Cd(-) CNM 88.8+ 8.81° 7.52+0.29°% 11.30+0.75""
Cd(-) C N H 69.5+ 3.08™ 6.22+0.42' 11.53+0.77"
Cd+)sCtL 256+ 2.44" 5.08+0.27 7.9540.73%%
Cd(+) S C M 29.2+ 3.04% 6.18+0.38' 9.60+1.64"*
Cd(+)SCH 38.1+ 2.94% 7.48+0.34"" 12.2442.16"
Cd(+) SN L 36,1+ 417 8.12-+0.39"% 10.75+1.87"
Cd(+) S N' M 28.0+ 1.74% 9.80+0.39" 7.134+0.61
Cd(+) S N H 335+ 265 6.93+0.35" 7.92+0.88™"
Cd+)yCcClL 283+ 1.96" 5.00+0.25' 6.43+1.49"
Cd+) CC M 462+ 3.84" 6.52+0.26" .65+ 1.07
Cdi+)CCH 385+ 6.03% 4.49-0.22% 4.71+0.88°
Cd(+) C N L 53.5+ 5.21° 8.69-0.30™" 10.58 +1.79"
Cd+)C N M 457+ 530%" 8.99-0.43™ 8.33+1.61%%
Cd(+) C N H 40.7+ 4.20°% 6.93+0.22" 7.7742.37%%
cdcl, 0 67.5° 610" 10.30°

0.04 36.9" 6.95" 8.35"
Source  Shrimp 49.1° 6.66" 9.96°
Crab 554" 6.38" 8.69"
Type  Chitosan 47.9° 5.30" 9.32°
NOCC 56.6" 7.74" 9.34"
MW. Low 48.7° 6.68" 9.56"
Medium 56.6° 7.08" 9.71°
High 51.7% 5.83" 8.73°
Significant A B C, D A, C, D, AD, A, B, BC
Factor” BC, BD, CD

1) Mean = Standard Error(n=6).
2) Values with different alphabet within the column are significantly different ata=0.05 by Duncan’'s multiple range test
3) Statistical significance of dietary factors was calculated based on 4-way ANOVA.(See Table 1).
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ol Z%H-(guar gum, locust bean gum)$} oat P-gl-
ucan, konjak mannan. pectin. chitosan®l A ch-
olesterol® A& #&tA17]= 71%50] Urt ol &
gt 27} GhEATE AR Ashr ]34 vl Askd | in
vitrooll A =& A% 234 (polymeric nature), &2
T Evﬁﬂr S A Hol|A] we £RARE 5
Ero] sl o FolA AR Aslr) ol A8l HAsMd
iﬁ:'?‘ Az 881978 580 ok HErt

HjAgHd ol S8 A7 |#ellA diffusions 7
I?M A7 de] HE gepA] Jdae] Ut
] 124 ool M7} cholesterol AsHH-&3} A&
ol Jgg FA 1 I A A frka gt
I Superkos* & & AR guar gumo] & A=
9] guar gum®2t LDI~cholesterol& o %ol 7hAA]
2kl 3kt Bvans¥"e 5 M %ol gumXEct 7}
2 wre ez el gumel 7F i hypocholest-

I‘>‘ rlh X 015
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erolemic effect® JEPATIL 3t o]2g HEFL
chitosan®l#1 % B2 it} Suganos ™ H=7t
TheFeH(17-1620 cps) chitosan®. & A78 23 %
7} %2 chitosan®] cholesterol Ast&I}7}F B 1oy
2 Aol7h S-S Buskel i Lehouxt Grondin®
2 A¥79 chitosane] i¥A9] chitosan® .t hy-
pocholesterolemic effect’} o 2t} 314t} Tkeda®s
0o Hxrl 1.3~1.19 cps F2HE 5000~20000 chi-
tosan hydrolysate7} 11.0 cps® AEE Uelle £
A 5000090 chitosan hydrolysateth choleste-
rol AstEZ7} ZA| Vehdtia Bnslsict E3k Su-
ganos" & #x1#e] 300,0009) chitosan(parent ch-
itosan)< chemical hydrolysisdte] Eap&e] 20.000
7} 8,0002! chitosan® YHEL enzymatic hydrolysis
=2 6002 glucosamine oligomerE A|Z3l4 chole-
sterol& T3 Alofd 2% 8 Frleldth. ERlgo)
60091 chitosan< A& $F WA 3FF<] chitosan
celluloseol B8] cholesterol A&t&37} A=l
EzgF 8.0009) chitosane 83 cholesterol +F
o] celluloseT Rt} f2lA o g wokn A2k 20,000
9} 300,000 chitosan< %t cholesterol =°] cel-
luloseBrt f9] 8 0 & v vepton Eapigo] 7}
# A glucosamine oligomers= hypocholester-
olemic effect’t U= FHZ3AT) ol @3}% E
= cholesterol #A3}2Heol] Ha3dt #x142 7.000
o]’go] oot ghrhn AT
2 Aol A A% chitosan®E2] 7} cholesterol &
T Al chitosanitE B}t &4 et Al chitosan®.
+ cholesterol #&t&37F A1 Al chitosant&
2 7re] A% cholesterol. S4AWe =7t gk
7] W&ol Al chitosan®l 7+ FA%, cholesterol. %
3 ]‘:‘ 9 Azt Mg ERoE JEbkEd
A, &, 2EA 7] F9AHA Aole YTt Al chi-
tosan A, &, 1 k-2 84 cholesterol 0|
744 wska zkel FAWol Al chitosan AwAHC
(-)CCL)F thgo= weken 3t cholesterol 5
o] w9k A+ chitosan A ¥AHCA(-)SCL)T*] &
Ao}, Suganos’ e A+ AHE wefeiv &
Aol Al A3 A9} A chitosan A, &, LEAHS
Eapake- 10,000~230.000 =& 25 cholesterol A
staaz) ol B HY o &3k A% chitosan
H1} Al chitosan® &3} Z’JH ‘/}E}‘d Re 549
ztolof W Eelsietd 7] A JAo] defr a3yl
Tl A9l 2go| Sl 7}”"*"] Atk AYztelof

|

d1=3

2. W9 FA% cholesterol, 38X, bile acid 4
a3

BooApo A WMo el FAW cholesterol, $AA

"}—4 i 2E 238 B Av= Table 33 2930k A

9] &xdke CAdFFFFol #Age] chitosanT &2
W2F(CA(-IF(-). 0d(HF(- )R F78lde
U NOCCTEEL Aol "]t 5olo] A W54 #

aHrt 22 F2AR e ¥ choleste-
rol A ZE CdE FFsA gewdAe Cdi-)
SNHzW A 9lsla chitosan® NOCCS 371 =
F UehtEd A% NOCCe] 37t <FabA| vebskar
OdFElAE A% chitosanol A#7} 74 th&1
EHT} WMo g9 cholesterol BiAd#e] wokAgh o2
Aol gahe vekstsint. o] FAWely cholest-
crol#hs @] A Wl EE AF Faael o
Z27RY ok ‘%‘7‘]‘4 w& AT vell=d CdE
23R EeTEF CA(-)SCM, Cd( -)SCH, Cd

)0CH, Ad( *)(‘NH:VLE“} ad( - )F(- )R A
ox FAAE s Fo] weku CdgaatollAE chi-
tosan®t NOCC7} #& 53 SR widd] 43
m=1A] ekgket.

Mo] /g QL

Lol A A Adaakgste] gL
9] cholesterol? z4xHe] FFEEE FFETIL
22 At Tkeda 5™ #H A chitosan, guar
gum, cellulose® taurocholic acid. fatte acid, cho-
lesterol, [4-"CJ cholesterol. fat& i3t test em-
ulsionol A7lsled gHolA £FEF thoratic lym-
phatic channelell Atjet #-5 53] gxH§ o}
A cholesterol? F4A o] 428 FrEe =S
ettt L A3 chitosane] guar gumeitt cel-
lulose®.t}h cholesterol®t 4214 45 o %]
A8l g FHatat. T3 Nausss 2 vitro 4
%2 B3l chitosan®] micellar lipid®t 23ste] &
Az o] F48 #AaAzivia st o3 d
FRIE v Fo] Bu 2 oA chitosan® NO-
CCE 2gelM 2ol F45 Aalsted Moze] A4
A& Sz o2 AT

Bile salts¢t 4Jo] dH3te] A& 282 hypochol-
esterolemic effect® Y= vi7lUE59 shitol
o} thREe) A Eo| M FeH 2ol i bile acidE
FaalAlnt do] Afel TR v FAH =T 4D
3] gebalck Chitosand amino?l & 7H 1 & +
A ) B Fofl A4 26 bile acidy free fat-
ty acid®} Z€ aniond o] £AFE TFFUn” ofdd
71%%o] A Aukeli} cholesterol Aate] & 2410

i-N
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Table 3. Fecal total lipid, cholesterol, triglycerides and bile acid excretions

Group Fecal lipid Fecal cholesterol Fecal triglycerides Fecal bile acid
{mg/day) (mg/day) (mg/day) (umol/day)
Cd(-) F(-) 106.7+ 8.58"%" 8.2 +0.69" 3.40 £0.32°" 3.58+0.27™"
Cd(+) F( ) 672+ 427" 17.5+0.56™" 4112051 2.7140.36™
cdi-yscit 138.2+11.1%¢ 18.4+0.96"" 2.97 +0.34%" 5.84+0.32%%
Cd(-)SCM 159.24+ 9.24" 204+1.12% 567 +0.43" 7.214031™
Cdi-)SCH 147.7+11.8™ 19.7 +1.53" 5.66 +0.17 5.310.29°%"
Cdl )SNL 114.8+ 161" 13.8+091 3624021 3.65 + 0,144
Cd(-) SN M 99.8+11.0"" 11.0=-1.00 3.61 1020 3.63 +0.227
Cd(-) SN H 858+ 6.92° 10.8--047" 3.68 +0.29°" 212+0.18"
Cd(-)CCL 123.9417.4™%% 17.7 +0.49"™" 3.33 +0.33° 5.72 0.19%%"
Cdi-) CCM 1471+ 8.07™ 2591111 3.98 +0.27" 7.17 =0.48"
Cd(-)CCH 1814+ 6.11" 36.2 +0.74" 5.32 +0.45" 8.04 ~0.20"
Cdl JCNL 94.7+ 9.82% 20.5+0.61" 4.53-0.18" 2.51+0.30™
Cd ) CNM 108.0+11.7""% 24.8+ 081 3.00-0.30"% 2.8140.50"™"
Cd(-)CNH 104.4+ 6.84%% 31.0+0.74" 5.47 +0.34" 3.02+0.24"™
Cdi+)SCL 135.2+16.5"" 31.040.52" 4.44 4 0.65" 7.85+0.44"
Cdi+)SC M 152.9+11.0" 23,44 1.36 407 +0.37" 6.44 +0.59°"
Cd(+) S CH 155.0+ 7.54" 20.6:+0.83" 3.71 -0.58"" 6.71+0.45™"
Cd(+) SN L 87.3+10.8% 15.8+0.94"" 1.94-0.49" 2.36+0.19"
Cd(+) S N'M 68.6+ 7.78" 17.1 £0.66™ 1.35+0.16' 221-0.26"
Cd(+) SN H 111.04 952" 14.7+1.24" 2.15+0.40" 3.84+0.15M
Cdi+)CccClL 128.5+21.3"™" 16.0 + 0.86" 2.90+0.35%% 4.66+0.57"
Cd(+) C C M 156.6+21.4" 20.5+0.78" 2.46+0.39%" 6.33+0.36™"
Cdi+)CCH 161.3+14.3" 19.8-1.29" 2.06+0.36" 7.32+0.50™
Cd(+) CN L 97.9+10.4™" 154 +0.80™" 2.594+0.56" 5.25+0.39™
Cdi+) CN' M 88.4+ 6.07°" 15.7+1.18" 1.97+0.18" 3.92+0.37™
Cd(+) C N H 138.8+12.9"" 18.3+0.75™" 3.81+0.38%" 4.86+0.69™
cdcl, 0 125.1° 209 421 475"
0.04 122.3" 18.9" 2.75" 5.13"
Source  Shrimp 120.2° 17.8" 353" 472"
Crab 127.2" 21.9° 347" 514"
Type  Chitosan 149.2° 22.5 3.86 6.58"
NOCC 999" 17.4" 3.15" 3.36
MW. Low 114.3 183 3.29" 467
Medium 121.8" 19.9" 3.26" 5.02°
High 135.0° 21.5" 3.95" 5.12°
Significant C, D, BD, CD A B, C, D, AB, A, C, D, AD, A, B, C, AC,
Factor” AD, BC, BD BC, BD, CD AD, BD

1) Mean + Standard Error(n=6)
2) Values with different alphabet within the column are significantly different at o= 0.05 by Duncan’s multiple range test.

3) Statistical significance of dietary factorys was calculated based on 4-way ANOVA.(See Table 1).

24 A Chitosane] ¥ 2. & neutral steroid]
AL ZAANERAL of] QA A 9l
8l Ao Tt acidic steroidl o] #et At
E=A o] o2 7} Folgltl. In vitrod EellA chitosan
taurochoiate® Z§sliL. 23} anion exchanger®]
o)A hypocholesterolemic resin & 4#17l choles-
tyramine# A7} vl ssirtal B Aok Eb-
ihara®} Schneenan™-& chitosan©l anion exchan-

gerit 2-8-617] wj¥ol chitosan®] acidic steroid ¥l
A& ENA7)E AL eldasloleta Tkt Tk
edas" e chitosan hydrolysates 2lFelA 2]
Aoix] 38k acidic steroid Aol F7hetA
o Basketh 2eiy Sugano® P nEAR] chi-
tosan F34] acidic steroidulAd el A of 2t} 2}l
7} 998S Al B3 Vahounys = chole-

styramine chitosan® ®C.= bile acid#ld A3
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& £4¢ 23 cholestyraminew oA+ ¥o 29| hi-
le acid vl o] o> E3kA]Tt chitosanT oM &= &%
7b gttty Ruslger B A E B & hile
acid WM EE SHeded Avgoz ¥o) & bile
acid WIS AF H72 SR Ed Cdgdael
v} B gE 25l chitosangl &3 #3 NOCC
o] Fohe vlgeiAew =ewtth Furda® ofsid
chitosang A°]A%3(pH 6.0~6.5)°14 AL li-
near chain®l aggregatedt”] A&l whole mic-
ell& Xg3}7] W&ol cholesterol, fatty acid. mon-
oglyceride®] 71 A8)= A} chitosane] 33817
Aol free fatty acid®} bile acid7} chitosan®] NH,*
o} o] 24%E do 2N mixed micell® FE| free
fatty acid® bile acid’} g oz A A=} mic-
ell /o] a4 gt 38t olH & & n
A& Eul NOCOE chitosan® NH,717F NHCH,
COOH=Z 257 w&o NH,7]19t NHCH,CO-
OH719] Aelz the 88 ZePcta HAA} Ch-
itosan® NOCC7} ©+& a3E WA @ =o& a9l
2 chitosan®] =7} NOCCRT &4 %7] wjRo
28}713#ollA AW cholesterol?] F3 o &34
o7 AsfsiEE Aoz At At P =9d
Al chitosan 2EAE Wo g M cholesterol, bi-
le acidd] WdE 7P¢ S/ 7] AR By e
Hee A 358 Aslste] AW il 488 F+=
Aoz Azte)

2% 9 U2

2 ddM e g9 BAbEo| 242 o2 671A]9
chitosan(A1-¢- chitosan A. %, &AL Al chitos-
an A, &, 327209 671412 N O-carboxymetyl ch-
itosan(A1-+ NOCC A. & z¥x} A NOCC A,
T LEAY o] A tiAlel vlA| = A& GotE oAt
3t

Chitosan¥ NOCCH7F7} 39 cholesterol® %
QAR E G 1A EUAR HDL~ch-
olesterol# HDL-cholesterol : Total cholesterol ra-
tiog F7HIF L 2] FA1% cholesterol. $/3A1%e]
AstaTE et 3 chitosan® NOCCE ®¥le
2 FA4, cholesterol, 2494139 wldE& S/

Aot 2o e A F9o weh A Ed 8
cholesterol &9t 7he] FA ket FAAA e Tk,
2] cholesterol®} bile acid ¥4 &l A FLo whe}
Fol7t ekt 1t Af 59 Brjeke] o gl

g

w2} cholesterol, AIWAgt &7t 2 AHdFdol
gt

HAF FHAN 2 Jg-s B Cdu| TN =
chitosan®] NOCCET} 7te] X% cholesterol, 5
AAE AstAlle E3b 2 We] FA 34
A%, bile acid A& F7MI71E EFE Fop w3t
chitosans oA %Z Al chitosan®] A% chitosan®.T}
ZF cholesterol®t S/4A%e] Aatanrt zlon 53
Al chitosan iL¥Ale Wo 29 X493 bile acid #|A
& dAstA E7HFT NOCCE chitosan® B3}
of g3 A Aol E3A 001 AfF NOCC
7 FA W A &S Al chitosand 22 =2 2
A vehgdoh 8 Cd3ETES gAH h AW
1 A Astadst FEEA vehdA| ekstout
chitosan®] @43 7} cholesterol +%& AsA7)e
ol g#Aellct

Palere] 48g B CdZFR5ol Aol T8
2L Ae-2E29 83 cholesterol, 7t} FA%3} cho-
lesterol 0] 84 ARTE0] A Ve S
A A f7h ARARG a3z AR E T cholesterol# A
WA sl gkt Agke-S 94 Itk

o]4e]l A chitosano] NOCCRU 7k22| ch-
olesterol B A %9} Astgar} 2R L B4 e o]
apolE chitosane] NOCCHT} A=7} Z11 chitosan
9| free amine”]7} NOCC2 primary. secondary
amine”’| 2.t} A|Hate} o] 2AEE Bated FFE A
et &371 217] WEes Y29} Chito-san®
e Aot 7 239 Al chitosan 1EAe] W
o 29 A3 bile acide] Wl #e] 71 Bokot
A Aol Arzo] ko] A Agstn FEAC
2 Agtate] ol AU T e v|Ae Acw Yzt
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