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C hitin, (1 —>4)-linked-2-acetam ido-2-deoxy-[3-D -glucose, is the second 
m ost abundan t b iopo lym er after cellulose. It is found in the shells o f 
crustaceans and insects as well as m ushroom s and yeast. In nature, chitin
appears as a copolym er chain w ith chitosan unit, (1—>4)-linked-2-am ino-2- 

deoxy-{3-D -glucose (Schem e 1.1).

T he research  w orks for several decades have proven ch itin -ch itosan  as 
a non-toxic (C handy e t  a l . ,  1992), b ioactive (K urita  e t  a l . ,  1997), 
b iodegradab le  (M ark e t  a l . ,  1985) and biocom patible (S ingh e t  a l ,  1994) 
po lym er. M any practical applications o f chitin-ch itosan have been proposed 
via physical m odification, i.e., film  and gel crosslinking (W ang e t  a l . ,  1997, 
and C hen e t  a l ,  1997), fiber extrusion (Tokura e t  a l . ,  1979, and R athke e t  a l . ,  
1994), m em brane casting  (K anke e t  a l . ,  1989, and B onvin e t  a l . ,  1994). 
M oreover, ch itin -ch itosan  has m ore potential reactive group for chem ical 
m odifica tion  than that o f cellulose (N ishim ura e t  a l . ,  1991, and K urita e t  al . ,  
1992). T he applications o f chitosan derivatives can be raised as, 
N -nonanoy lch itosan  for adsorption o f copper (II) ion (K urita  e t  a l . ,  1988), 
N -carboxybuty lch itosan  for w ound healing or dressing (B iagini e t  a l . ,  1992),

S c h e m e  1 .1  C hem ical structure o f chitin-ch itosan



2

carboxym ethy lch itin  for w aste w ater treatm ent or calcium  ions b inder (T okura 
e t a l., 1983, and D eans e t a l ,  1992), and so on.

R ecen tly , the derivatives o f chitin-ch itosan have received m uch in terest 
and have been  proposed  as a potential m aterial for drug ea rn e r in m edical field 
(D esbrieres e t a l ,  1997).

T he p reparation  o f chitosan derivatives alw ays face the problem  o f high 
m olecu lar w eigh t and strong inter- and/or in tra-m olecu lar hydrogen bonding  
betw een  ch itosan  m ain chain. C onversion o f high m olecu lar w eight chitosan 
in to sm aller o ligom ers is one o f the m ethods to overcom e this problem . This 
can  be achieved by m ethods such as chem ical treatm ent by acid or base 
(D efaye e t a l ,  1989 and A llan e t a l., 1997), photoirradiation  (U lanski e t a l., 
1992, and A ndrady e t a l., 1996) and enzym atic hydrolysis (H irano e t a l. 1989, 
and A iba e t a l., 1994). C oncerning on the obtained product, it can be expected  
that the enzym atic system  is the m ost in teresting  pathw ay to provide the w ell- 
defined  o ligom er o f chitosan under the m ild  condition and environm ental 
friendly . A lthough m any types o f enzym e have been reported  for chitin- 
ch itosan  degradation  such as lysozym e, chitinase (S tre p to m y c e s  g r iseu s , 
B a c illu s  sp ., B a c illu s  sp . PI-7S, S erra tia  m a rc e sc e n s  QM B 1466, A e r o m o n a s  
h y d r o p h ila ), ch itosanase (B a c illu s  sp . No. 7-M , S tre p to m y c e s  g r ise u s  H U T 
6037), the novel chitinase and/or chitosanase still received m uch interest.

T he p resen t w ork is, thus, based on the enzym atic degradation  of 
ch itin -ch itosan  by using chitinase produced  from  bacteria  strains iso lated  from  
soil in  T hailand , S ta p h y lo c o c c u s  sp e c ie s  strain TU 005 (E). The w ork  also 
ex tends to study on the effective chem ical reaction to obtain  chitosan o ligom er 
derivatives and propose chitosan precursors to be a practical pathw ay  for 
conjugation  w ith  a m odel drug.
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