oboobonoobioooN-U bbb oobouoobbooobooon
googobobooood

E-mail: 9300230@mail.dyu.edu.tw

o0
OO00O00O000bOO0O00DbDCOO0OOO010eON-OO0DOOOODOORP-HPLCOOODOOOODOOOOODODO
ONOOOOOOOHPLCODOCOOOODOCOOOODOOOODOOOOOODOOO37OC00IDDODOOOOON-COO
OoooOo0oOd0ooOOoOoO0oUoDOOoOoOoOoooONfdO0ObOOO0O000obOOOO00oDOOoOoUU0oDbDOoOoOOoDOoOOOoo
0000000000000 00OC0000O0O0000O0O0OOwsST-100ON-ODOOO0ODOOO2404807200
OKse200000000000ON-ODOCOO00ODCOO0O0ODOO00O0ODCOOUOONODOOODODOOOOODODOOO
000000000000 ODO0O0000000dhydroxypropyl methylcellulose acetate succinated O AS-LO OO O OO0
OCOpHOOOODOOOODOOOODOOUOOOOOOUODOOOOOpHSSOOOODOOOOOpH450000000
00000000000 00DOEDCO glutaraldenydeD AS-LO OO OO0 O OO OO O EDCO glutaraldenydel 0 0 0 O
ooooosowbnmw 0o dD00obO0o0o0o0oDb0b0O0o0oOonDOL7.s Ki/moled OO OEDC 15.5 Ki/mole
O glutaraldehydel2.7 K/ moleD O O OO OO O Oglutaraldenyde O 00000000 OD0223000000pHOOODOO
00000000 0OpHS00370000EDCO glutaraldehydeD O 0D 00000 OO pHS5.00370 0pH6.00370 0000
O0D0ODOOEDCOglutaraldehyde0 D0 000000 ODOS0000200200000000000000000
g0DOdbDOooooobooor7nwubdbooodb0o0oo0oo00boo0o00Db0000o0DKmOVmaxDOoaoooO
OO0000oO00ooooooDooooooooon

oo :gobobooNObbbboooobbobood

g
OOOODOO s 100000000 e 321
000000000000 00D0 32110000000
L s 3220000000 0000 i 4221000
L 42220 000 i 523000000
OOOODO o 62400 00O O OOt 8 2.4.1N-U
OO0O0OD0OODOOD e 8242N-000000O0O0OOODO
L 12243N-0000000000000000 e 12 2.4.4N-0
OO00000000000000 e 1325N-00000000000O0O0O
L T4 2510 O O i 1425200
L e 15260 O 20 T D i 15270000
L e 17271000000 0D it 1727200
OO00O0OO0O0DOODOD e 202730 OO O OO ettt 21
280 O OO OO ettt 23281000000
L e 232820 0 0 OO O D sttt 24290 O AS-LO
OO00O0OO00O0ODODODODL e 2529010 00000000
L 252920 00 00O D0 oot 28210000000
L O0UO0O0TOOODN cieeeee s 34310000
L 343 LIO O O D i 34312000
L 3532 O L O D et 363210000
O O Colloidal chitinO O O O .oovvvveeeeirieieererseeeseseeienne 36322N-U00000OOO0 i 36
323N-O00000O0OHPLCOHO DO OO O et 38324N-00000000OO
L 38325N-U000O0OTDOODN i 383.26 N-0 00O
UO000D00O0D00OD0D v 38327000000000
L 4032800 00T OO0 tiiiiiiiiieiee s 4032900000
O D e 4132100 0 0 O OO Dttt 413211000



32BpHOOOOOOOO00O0D00O000000D s 43321400 000000000000DO0O

OOOD0 e 433250 000000000 ittt 433216000000
OO00000O0O00OD0OD e AAO0000TOODO0 s 454.1
N-OO OO OO HPLCO O ettt 45411AN-000000OHPLCO OO

L e 4A5412N-0000 000000 ittt 464.13N-0000
OO OODOO kit 46 41AN-00000O000DO OOt 46
4150 0000000000 i 54416N-0000000000O0OKS620000

O e 54420AS-LO00 00000 OOODO v 504210000000
L 59422000 00O OPHD ciieicieereerreenree s 654.23000
OOODOO s 654240 0000000000 tiiiiiiiii s 66
4250 0000000000 e 664260 000000000

L 734270 00000000000 i, 734280000
OOOODO o TAODOOODOD i 865.1
Lysozyme O O chitin OO OO OO0 OO0 s 8652000 000OchitinCON-ODODOOCOODO
OO00000 e 86530 00 UUNOOOOOOODON e g7

L e 88 LI [ ot 98

oogon

1. Knorr, D. (1984) Use of chitinous polymer in food. Food Technol.,1:85-89. 2. Muzzarelli, R. (1977). Enzymatic synthesis of chitin and chitosan.
In Chitin. 3. Austm, P. R. ,Brme, C. J., Castie, J.E., and Eikakis, J. P. (1981), "Chitin", New Facets of research Science,212:749. 4. Bihari-Varba,
M., Sepulchre, C. and Moczar, E. (1975) Thermoanalytical studies on Protein polysaccharide complex of conncentive tissue. J. Thermal Anal.,
7:675-679. 5. Castillo, E. , Casas, R. L., Quintero, R. and Lopez-Munguia, A. (1991) Design of two immobilized cell catalysts by Entrapment on
gelatin : internal Diffusion Aspects. Enzyme Microb. Technol. , 13 : 127-133. 6. Stanley, W.L., Watters, G. G., Chan, B. G., and Mercer,
J.M.(1975) Lactase and other eznymes bound to chitin with giutaldehyde, Biotech. Bioeng, 17:315-324. 7. Correa, J. U. Elango, I. and Polacheck,
E. (1982) Endo-chitinase, a mannan-associated enzyme from saccharoment cerevisiae. J. Biol. Chem., 257: 1392-1397. 8. Chen, J.P. and Chen,
Y.C.(1997) Preparations of immobilized lysozyme with reversibly soluble polymer for hydrolysis of microbial cells. Biores Technol 60:3, 231-237. 9.
Defaye, J., Gadelle, A., and Pedersen, C. (1989) Chitin and chitosan oligosaccharides. In Chitin and Chitosan, pp.415-429. 10. Dalvie, S. K. and
Baltus, R. E. (1992) Distribution of immobilized enzymes on porous membranes. Biotech. Bioeng. , 40 : 1173-1180. 11. Einosuki M, Fumiko Y. and
Hiroyuki K. (1993) Preparation and crystallization of D-gluosamine oligosaccharides with dp 6-8. Carbohydrate Research,239:227-237. 12.
Ramachandran, N. and Madharam, P. (1982) Metal binding property of chitosan from different sources. Plenum Press, Sapporo, Japan. pp:
187-190.13. 00019970 00 0000000000000 0DOOO00D 00000 0ODOO00DDOOO000ODODO0O00OD 14000
019960 00000:000000000000000000O0000O0O0OITISOO0 15. Jeuniaux, ¢. (1966) Chitinases. Methods
Enzymol. 8:644-650. 16. Tokoro A, Kobayashi M. and Tatewaki N, (1989) Protective effect of N-acetyl chitohexaose on Listeria monocytogenes
infection in mice. Microbiol Immunol,33(4):357-368. 17. Tokor A, Suzuki K. and Matsumoto T, (1998) Chemotactic response of human
neutrophils to N-acetylchitohexaose in vitro. Microbiol Immunol,32(4):387 18. Suzuki K, Mikami T. and Okawa Y, (1986) Antitumor effect of
hexa-N-acetylchitohexaose and chitohexaose. Carbohydrate Research,151:403-408 19. Kendra, D. F. and Hadwiger, L. A. (1984) Characterization
of the smallest chitosan oligomer that is maximally antifungal to Fusarium soloni and elicits pisatin formation in Pisum sativum. Exp. Mycol. 8:
276-281. 20. Mink, R. and Blackwell, J. (1978). The structure of a -chitin. J. Mol. Biol.120: 167-170. 21. Suzuki K, Tokro A, Okawa Y, (1985)
Enhancing effects of N-acetyl-chito-oligosaccharides on the active oxygen-generating and microbicidal activities of peritoneal exudate cells in mice.
Chem Pharm Bull,33(2):886-888. 22. Suzuki K Tokoro A, Okawa Y, (1986) Effect of N-acetylchitooligosaccharides on activation of phagocytes.
Microbiol Immunol,30(8):777-787.23. 0 0 0 0000000 OODO19970.0 000000000000 OOOOOOO.OO0OOOO
00.018010:8024. 000 0000000000199700000000000000.0000000ODO.18050:26825.00
019960.0 000 0000000000000 0O00O0OONO.23060 :346 26. Suzuki K, Okawa Y, suzuki S, (1984) Protecting effect of
chitin and chitosan on experimentally induced murine candidiasis. Microbiol Immunol, 28:903-912. 27. Suzuki S, Okawa Y, Suzuki K, (1987)
Candidacidal effect of peritoneal exudae cells in mice administered with chitin or chitosan: the role of seine protease on the mechanism of
oxygen-independent candidacidal effect. Microbiol Immunol,31:375-383. 28. Hoffman J, Johansen A, Steiro K, (1997) Chitooligosaccharides
stimulate atlantc Salmon, Salmo salar L., Head Kidney Leukocytes to enhanced superoxide anion production in vitro. Comp Biochem
Physiol,118(1):105-115. 29. Kobayashi M, Watanabe T, and Suzuiki S,. (1990) Effect of N-acetylchitohexaose agains Candida albicans infection of
tumor-bearing mice. Microbiol Immunol, 34(5):413-426. 30. Hadwiger, L.A., Beckman, J.M. and Adams, M.J. (1981) Localization of fungal
components in the pea-Fusarium interaction detected immunochemically with anti-chitosan and anti-fungal cell wall antisera. Plant Physiol.
67:170-175. 31. Izume, M., Nagae, S., Kawagishi, H., Mitsutomi, M., and Ohtakara, A.(1992) Action pattern of Bacillus sp. No. 7-M chitosanase
on partially N-acetylated chitosan. Biosci. Biotech. Biochem. 56:448-453. 32. Mitsutomi, M., Ohtakara, A., Fukamizo, T. and Goto, S. (1990)



Action pattern of Aeromonas hydrophila chitinase on partially N-acetylated chitosan. Agric. Biol. Chem. 54:871-877. 33. Ohtakara, A.,
Matsunaga, H. and Mitsutomi, M. (1990) Action pattern of Streptomyces grisous chitinase on partialy N-acetylated chitosan. Agric. Biol. Chem.
54:3191-3199. 34. Nakamura S, Kato A, Kobayashi K. (1991) New antimicrobial characteristics of lysozyme-dextran conjugate. J. Agric. Food
Chem.39:647-50. 35. Kendra, D. F., Christian, D. and Hadwiger, L. A. (1989) Chitosan oligomers from Fusarium solanil] pea interactions,
chitinaseO B -glucanase digestion of sporelings and from fungal wall chitin actively inhibit fungal growth and enhance disease resistance. Physiol.
Mol. Plant Pathol. 35:215-230. 36. Hasegawa, M., Isogi, A. and Onabe, F.(1993) Preparation of low molecular weight chitosan using phosphoric
acid. Carbohydr. Polym. 20:279-283. 37. Muzzarelli, R. A. A., Tanfani, F. and Emanuelli, M.(1984) Chelating derivatives of chitosan obtained by
reaction with ascorbic acid. Carbohydr. Polym. 4: 137-151. 38. Tsai, G. J., Wu, Z.Y. and Su, W.H. (2000) Antibacterial activity of a
chitooligosaccharide mixture prepared by cellulase digestion of shrimp chitosan and its application to milk preservation. J. Food Prot. 63:747-752.
0.000000000000QUDODODOODO0ODO0OOODO0ODODOODO0O0OOODODO40. 0000197000000
O00000000000000041.000019100000000000000000 42. Taylor, R. F. (1991) Protein
immobilization fundamental and applications. Marcel Dekker, INC. 105-133. 43. Fujii, M. and Tsniguchi, M. (1991) TIBTECHJUNE. , 9:
191-196.44. 000 (1997) 0 00000K-1870 000 0000D0OOC0O0OM0000000DOO0O0DOOO00OO0ODODOO0OODOOO
0000 45. Sanroman, A., Chamy, R. ,Nunez, M.J. and Lema, J. M. (1991) Enzymatic Hydrolysis of Starch in a fixed-bed pulsed flow reactor.
Appl. Biochem. Biotech., 28 :527. 46. Martinek,K., Klibanov, A.M.,Goldmacher, V.S. and Berezin, 1.V. (1977) Biochem. Biophys. Acta., 485:1-6.
47. Cabral, J.M.,Novais, J.M. Cardoso, J.P. and Kennedy, J.F. (1986) Design of immobilized glucoamylease reactor using a simple kinetic for
hydrolysis of Starch . J. Chem. Tech. Biotech. , 36:247-254 48. An-Lac, N. and Luong, L. H. (1986) Diffusion in k -carrageenan gel beads.
Biotech. Bioeng. , 28 : 1261-1267. 49. Tanaka, H. , Matsumura, M. and Veliky, 1. A. (1984) Diffusion characteristics of substrates in Ca-Alginate
gel beeds. Biotech. and Bioeng., 26 :53-58.50. 0 0 0000000001990 00000000000000.00000000O2002
[0 :99 51. Oxford. O'brine, M. and Colwell, R.R. (1987) Arapid test for chitinase activity that uses 4- methylumbel liferyl-N-acetyl-

B -D-glucosamine. Appl. Environ. Microb., 53: 1718-1724. 52. VVan Eikeren, P. and McLaughlin, H.(1977)Analysis of the lysozyme-catalyzed
hydrolysis and transglycosylation of N-aectyl-D-glucosamine oligomers by high-pressure liquid chromatography. Anal. Biochem. 77: 513-522. 53.
Wang, San-Lang; Chio, Sau-Hwa (1998) Reversible Immobilization of Chitinase via Coupling to Reversibly Soluble Polymer. Enzyme Microb
Technol 22: 634-640. 54. Hyun-Ock Pae, Won-Gil Seo, (2001)Induction of granulocytic differentiation in acute promyelocytic leukemia cells
(HL-60) by water-soluble chitosan oligomer, Leukemia Res, 25: 339-346. 55. Kang, C.D., Do, I. R., Kim, K. W., Ahn, B.K., Kim, S.H., Chung,
B.S., Jhun, B.H. and Yoo, M.A. (1999) Role of Ras/ERK-dependent pathway in the erythroid differentiation of K562 cells. Experim and
Molecular Medicine, 31: 76-82. 56. Schmid-Schonbein GW,(1981) Passive mechanical properties of human leukocytes. Biophys.J. 36:243-256. 57.
Hostanska K, Daum G, Saller R.(2002) Cytostatic and apoptosis-inducing activity of boswellic acids toward malignant cell lines in vitro. Anticancer
Res ,22:2853-2862 58. Crapisi A, Lante A, Pasini, G, Spettolo P. (1993)Enhanced microbial cell lysis by the use of lysozyme immobilized on
different carriers. Process Biochem .,28:17-21. 59. Halling PJ, Asenjo JA, Dunnill P.(1979)Nonporous magnetic supports for proteases, cell-lytic
enzymes, and ribonuclease: limits of reactant size. Biotech Bioeng; 21:2359-63. 60. Ohtakara, A. and Mitsutomi, M. (1988) Analysis of
chitooligosaccharides and reduced chitooligosaccharides by high-performance liquid chromatography. Methods Enzymol. 161: 453-457. 61. 00 O
0019970.000000000000000000DOKSE200000000CO.00:0000000000D0DDO00OOOO0O
0 .162-163.



