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BRIEF ARTlCLE 

Chitin binds more cholate than chitosan 

Flora Patricia Herrera' and Julio F. Mala-Scgrcda� 
, E.�cucl3. de Ciencias Naturales. Universidad E.<;lalal a Dislancia. Sabanilla 2070 and �E.. .. cucla de Química. Universidad de 

Cosla Rica. 2060 Costa Rica. 

(Ree. 2-VIII-I995. Rev. 24-1-1996. Acep. 21-VI-1996) 

Resumen: El grado de unión de la quitina obtenida de los exoc�uelctos de rnucSlra.� comerciales de Pel/lIeus spp. con 
el colalo de sodio es mayor que el mostrado por el quilosano. según mostraron experimentos de equilibrio (reacción de 
Pcltcnkofcr). El procc..<;o de adsorción obedece una isoterma de Langmuir del tipo I a 37°C y pH 7.0. Los valore .. 
encontrados para los par.hnclros de la ecuación K y qrnax son 0.6 ± 0.2 mM y 0.18 :t 0.03 mmoUg para la quitina y 
0.14 :!: 0.05 mM y 0.032 ± 0.009 mlnoVg para el quitosano. La quitina puede ser un buen agcnlc p:lTa intcrrumpir J:¡ 
reabsorción cntcrohepática de la. .. sales biliarcs en aves. pcnniticndo a. .. í obtcner carnes con mcnor contenido de cole ... · 

Icrol. 
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Chilosan (deacelylaled chitin) is known 10 
cxerl hypocholestcrolemic aClivity and decreas
es hepatic choleslerol and Iriacylglycerol in 
experimental animals (Hirano el al. 1990. 
Knorr 1991. Ikeda el al. 1993. Le Houx & 
Grondin 1993). The abilily of Ihis insoluble 
polyrner 10 sequesler hile sahs leads 10 a block
ade of Iheir enlerohepalic recycling. This 
results in Ihe decreasc 01' circulating levcls of 
blood choleslerol. because Ihe fecal loss of bile 
constiluenls dcmands nn increasc in Ihe hcpatic 
Iransformation of cholestcrol into bile acids. 

Chitosan is obtaincd by rcaction of chitill 
wilh 50% aq. NaOH al 140°C for 7 hr. and ils 
casI is aboul Ihree limes highcr (han lhe casI of 
chilill. 

This situation promptcd us 10 dctcrmine 
whether less coslly chitin would be a compara
ble chemisorbent agenl for bilc salts. 

Chilin was prepared by disolving shrimp 
exoskelclons in cold conccnlraled HCI wilh 
further dilution. to givc soluble mineral salts 
(CaCI2' MgCl2' elc.) and a precipilale of chilin 
in 30% yic/d (Díaz-5ánchez. 1994). 

Adsorption isolherms wcrc detcrmillcd al 
37°C and pH 7.0 for sodiurn cholale 011 hOlh 
chitin and chilosan samples 01' similar granu
lometry. The dala in Fig . 1 obcy Ihe Iypc I 
Langmuir equation: 

qlllax (Cholate) 
q 

= K + (Cholale) 

where q is the alllounl or hile sal! l.Idsorbcd 
on the solid material at equilibrium chalate 
concentration (Cholate). and fJmax is Ihe! maxi
l11um binding capacily al saluratioll. The l.In<l
Iytical measuremenls were carried out hy deter
mining free cholale by the Pettenkorer rC<lction 
(5 jovall 1964). 

The values oblaincd al 37"C and pH 7.0 for 
Ihe parameters are: 

Chitin K = 0.6 ± 0.2 mM '1max = 0.18 ± 

0.03 mmol/g 
Chilosan K = 0.14 ± 0.05 mM '1m3x = 0.032 

± 0.009 mmol/g 
This indicales a greatcr adsorption capacity 

for chilin lhan for chilosan. Allhough an ion-
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cxhange mechanism could be forseen as an 
importanl chcmical force in Ihe cholate/chi
losan systcm. Ihe. hydrophobic intcraction 
bClwcen chalate ions and chitin surfacc was 
rcvcalcd as a slrongcr Illcchanism. 
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Fig. l. Adsorplion or sodium cholate on chitin and chi· 
losan. pH = 7.0, 25"C. 

Dietary intcrvcntion on poullry sccms an 
inlcresling ficld 10 test low-choleSlcrol goals. In 
principie, Ihe use of chitin -rather lhan lhe more 
expcnsive chitosan- as a supplement of lhe feed 
of chicks might find an importan! applicalion in 
oblaining poultry producIs wilh a lower choles
terol contcnl. 

A four-wcck prcliminary sludy (Chavarría 
Barranlcs 1993) indicalcd lhal chicks fed wilh a 
test meal supplcmented with 10% of shrimp 
ccphalolorax. yieldcd breasl meal wilh a 52 ± 6 

% lower choleslcrol COnlenl. More extensive 
studies must be carried out in this direction. 

Thcse resuhs mighl also offer a dielary 
device to develop animal models, in which an 
¡ncrease in the fecal output of bile salts is pur
sucd. A sludy of lhis nalure is currcnlly being 
developed in our laboralory. 
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