O000000000000000DO0O0 0O =the studies on the production of
antimicrobial chitinase by monascus sp. using

goougon

E-mail: 9020254@mail.dyu.edu.tw

oo
OOO0OO00O0OMonascussp 000000000 O0OOOOO0OOOOO0ODOOO0ODOODODOODOOOODOOO
gcoooooOo0oOoooOoUoOoOooUOUOoOoOoUU0obOOoOoOo0oUUobOoOo0UbOOoOoO0obODOoOoOOoDOoOoOOoDoo
OO Monascus 314990 000 000000OOCOOODOCOOO0.19% K2HPO4 [ 0.05% MgS04 O 7H20 0 0.0010 FeSO4
0 7H20 00.30 NaNO3 0 0.050KCII0.19 00000001 00001%SCSPO 00O OO pH 70 250 O 4 daysd 100
ml/250mI0O 00 0 0 00O O O Fusarium oxysporumO O 0 0 00.35U/mO0 0000 O0OOO0ONO OO O Lactobacillus
acidophilus CCRC 106950 Lactobacillus delbrueckii subsp. lactis CCRC 10699 0 M10010W1130 00O O0OO0OOOOOO
0000000000000 0000000000D00O0FRusariumoxysporumd 0000000000 OOCOOOO
OpHODOOOO6~80 000010000 000000D00O0OOFRusariumoxysporumd 000000 0ODO0OO0OCODOODOO
g0oo0dbOOoo0oO0ooOOob0oO0oO0ooOOobOOo0oOo0bO0obOOo0oOOobDOoUobO0obODOobDOoUoOOobUobbOOgbD4DOoOO
O0pHO 70 OMonascus 314990 0 0000000 0DOO0O0DOODONOD UODEAE Sepharose CL-6BO OO ODOOODOO
08lkDall SDS-PAGED 0D OO D0OS4000000000O00ODO0ODO4000000O0pHOOpH7TOODOOOOOMDOO
000000000000 0pHODODOpHe~I DO 0O0OD000000DO000O0ODO0O0ODOODOODbOOOOn
0640 0 0O 0O O asparagineD 0 0O O 0O O O O glutamined alanined glycineO leucine0D O 0 0O 0?20000Fe2+0 000 O
000zZn2+000000000000Hg2+0 AcetoneD DD 000D OD0O0OHEg2+0O00DODOOO?000EDTA
O Methanol O EthanolD D 000000000000 O0OD0OODOO0ODOODOOODOODOODOOODOODOOODOODOODOO
ocoooooOoooooOoOooooOoooooOoobooooo

oo0:0b000b0,0000;,000&;#37238
go

OO0 0000 ooDoooidiooo0ivOoOoOoOviooO0OD0oooooooooooooooooooooviiod
xOOOxi0OOOOOOODODOOOO00D0OOooooooooooOxiii0oO0 0010000000 3210000
00321100000 3212000000000 722000000000000000 10230007?13240000
OO0000O0O0Fusariumspp.0 14250 000-000000000 16000 Monascussp.O0O0 OO0 O0O0O0O00O0O0O
000 20310000000 2031100 2031200 20320000 213210000 2132200000000 21
3230000 2232400000 (Bioassay)22330 00000000000 2333100 233.3.2Sucrosel] 00 23
333Sucrose 000000 24334000000 243350000 2433600000 253370000 25338000
00000 25340000000 253410000 253420000 26343000000000-000000000
000273440 00000000 273500000000 2735100000000 273520000 28353000
0000000 2835400000000028360000-0000000000000 2936 100000000003
000293620000 293630000000000 293700000 313.7.1Sucroseld Sucrosed DO OOOOOMO
000 313720000000 3637300000000 363740000000 373.7500000000000 37
3.8Monascus 314990 0 0000000 O0ONO 433.9Monascus 314990 0 00000 0000O0OO0O0O0O 43310000
00000 443110000-000000000000 4732000054000 Monascussp.0 0000 O00O00O0O
0564100564200 5643000000000005643.1000000000pHOOOOO0O 564320000
OO0 1000 0000000574400 000000000000000 57441000000 (Colloidal chitin) OO
057442000007 (chitinase) 00000000 584.43000007(chitinase) 000 00O 584.4.40 0?2 lysozyme
) 0000000 594.4500(lysozyme)d0 0000 594.4.6 00 0000 ? (ethylene glycol chitinase EGCase) O O O
060447000°2W0000 604480 00000000000 60449000000000000 614.410B-N-O00C
OO000000000614500000000000 624510000 624520000000000 624.5.3 Monascus
314990 000000000 624.54 Monascus 314990 0 0000000 DOOO OO 624.5.5Monascus 314990 0 0O O O
OO000000 634.5.6Monascus314990 0 0 00000000 OODOO 634.5.7Monascus314990 000000000
O000000 00000 634.5.8Monascus314990 00000000 644.5.9 Monascus 314990 0 O O O pHO O 64



460000064461 000000000pHOODOODOO 644620000000 1000 0000000 6546300
00000 6546.4Monascusd D 000000 0O0DOODOO 664.65Monascus010000000OO0O0ODOO0O 674.6.6
MonascusU D O OO O0OD00O0O0OD0DOO 684.6.7Monascus314990 000D 0OD0D0O0ODOO0ODOODODOO OODOO 68
4.6.8 Monascus 314990 D 0 OO OO0 DO O 684.6.9 Monascus 314990 DO O 0O pHO O 684670000 76 000
Monascus purpureus 314990 D 0 DO 0 DOODODO.7851 0000000 7851100 785.1.200 78520000000
000 795210000000 7952200000 795.23 DEAE Sepharose CL-6BO 00000 79524000000
O 0O0OSephacryl S-2000 000 00.8053000000000000 80531000007?(chitinase)000O00 805.3.2
OO(lysozyme) 00000 8053300000072 EGCase)l 0000 8053400000000 8153500000
OO000000s815360000000000O0ONO 81537p-N-000000OO0O0OOOO 815.3.800 0O Fusarium
oxysporumd O OO O0OOODO 815390 00000000000 0ODO0O0O 81531000 000000000 825311
OO000O0OO0OpHOO 8254000000000 8254100000 825420000 (SDs--PAGE)OODOOO 83
54300000000 83544000000 8354500000000010000000000 845460000000
O000OpHOOOODOO 845.4.7H2S04 -Phenol 0 --0000O 84548000000 845500000 85510000
000 8552000000000 8553000000000 SephacrylsS-200000000.8655400000000
D000 8e5550000000 91556000 0000000000000 9155700000000000O 91558
O000000pHOODO 9155900000 92551000000000 92551100000000 9255120000
092551300 000000010000000000 9255400000000000pHOODOODOOO 935515
H2S04 - Phenol O --00 00 10255160 00000 10255170000 103000 00O 1050000 108000 OO
O Monascussp.C 0D OO0 O00OD00O0OD0O0ODOODO O0310000000sucroseD00O0OOMO 3303.23gsucroe+lgdO0
000000 3303315gsucroe+1g0 00 0D00OO0ODOO 3403400sucrosel 000 0O0DOOOOONO 340350
O01g000005g+SCSPOSg 0D O DOODO 303600000000 00000 3¥0O37000000000DO0
00400380 000000000000 4103900000000000000000 420 3.10 Monascus 3149901 O
00000000000 490311 Monascus 314990 00 0000OOOODO OO 500 3.12 Monascus 314990 0 0 O O O
00000000 5203.13Monascus 314990 0 0000 000OODODOONO 5203.14 Monascus 314990 0 0D 00O OO
O000005303.15Monascus 314990 0000000000000 53000 Monascussp.CODOOO0OOOD0ODOO
O41Monascusd D OO0 DOODOO0O00OpHOOODOODO 69042Monascus DO OO0 ODO0OO0OOODOODI000000
do000de9O043Monascus0 D 00D OO0O0O0OO0DOOO0DOODODOO.7004.400000 000 Fusarium oxysporum [
OO0OO01pmO40000 7104500000000000FusariumoxysporumO 0 .71 0460000000000

O Fusarium oxysporumd O .72 0 4.7 Monascussp.0 0D 00000000000 0O2000 0OO0O0O 730 4.8 Monascus
sp. 00000000 D0O00O0OD400000000 73049Monascus314990 00000000000 0ODOO0O0O O
000 740410000000000 704110000000pH775000 Monascus purpureus 3149900 00000
000 0O5.1 Monascus purpureus 314990 0 0 0 O OO OO 83 05.2 DEAE-Sepharose CL-6BU DO OOOOOO 8905.3
Sephacryl (S-20000 0000 900540000000000pHYO 970550000000pHOO3700 9705600
OSDS-PAGE 98 US70000IDOODOOODOODOOODO9Y0Os80000DO000OODII000O00DOOOpHTYO 100
Oos590000000000pHOODOO3700 101000 0000000 O21Monascusspp.0O00O0O00OOOODOO
902200000000000000O0D0O0OO0O1202300000000000000O 19000 Monascus sp.O
0000000000 0b000310000000000DbO00 3003.2Monascus314990 00000000000
000450330 0000000000000000O00O0OS51000 Monascussp.0O00OODOO0ODOODOO O4.1
Monascus 314990 0 0D 00D 0OD0DDOODO0OO0ODOO 66 000 Monascus purpureus 314990 00 00O O0ODOODO O5.1
Monascus 314990 0 D 00D OD DO OO OO 87 05.2Monascus purpureus 314990 0 000 00O0ODODO .94 0530000
00000000 9% 054000000009 05500000000000000000O00O0DO00O 102

gogno

1.0000 1990000000 ,0000000.2000019940000000,0000000 .3.00001991000000
0,0000000 .4000 (1990000000000 000OO0O00ODODOO0DOOO0OODODDODO0ODOOOODODODOOO . .5.00
0 019940 Pseudomonas aeruginosa K-1870 0 0 0 0 000 00O000,000000000000000O000O00O .6.000,000,0O
OO0 @97 DooOoOoOooOoOoOoOoOoo0o0oOoO0OO,00000000.356):59%-611.7.000 (1997 )000000K-1870000
goooooooOoOoOoOOOOOOOOOOO, 0000000000000 00000 .8, 0001900000 .O0000O0O.
9.000 (1995000000000 ,0000.28(9):24-30.10.000 000 (1997 0oooOoOoOOOOOOOOODODOODODO,
O0000000D0.35(3):342-353.11. 000 (1995 0 000 0000000000000 0OO0O.000O0DO.28(5):23-3112.000

gl 0000000000000, 00000000000 DOODOOOOD .13.000 (1994) O O O Strptomyces actuosus A-1510
O O Aspergillus fumigatus G-3930 0 0 0D 00000000 DODOOO0,00000000000D00O00O00O0O0O 14000 (19%) 000



0000000000 o0ooo0o0ooo00o,000000D0000o0o0o000oDoO.15.000,0000198700000,00
00000 .16.000 (19980 000000000000 0000O0O00. 000000000000 000000O00O0O.17.00
00 (19840000 ,0000000 18. Long-chain fatty acids from Monascus purpureus. 1996 Juzlova-P; Rezanka-T; Martinkova-L;
Kren-V 19. Purification and partial characterization of an antigen specific to Lactobacillus brevis strains with beer spoilage activity. 1997. Yasui-T;
Yoda-K 20. Bough, W. A. and Landes, D. R.0 19770 Recovery and Nutri-tional evaluation of proteinaceous solid separation from whey by
coagulation with chitosan. J. Dairy Sci. , 59:1874-1876. 21. Bassler, B. L., Yu, C., Lee, A. M. and Roseman, S.00 199101 Chitin utilization by
marine bacteria, degradation and cata-bolism of chitin oligosacchides by Vibrio funissii. J. Bio. Chem. , 266:24276-24281. 22. Carroad, D. A. and
Tom, R. A.00 19780 Bioconversion of shell- fish chitin waste:process conception and selection of microorganism. J. Food Sci. , 43:1158-1164. 23.
Chung-Saint Lin, Hsing-Chen Chen, and Fu-Pang Lin (1997) Expression and characterization of the recombinant gene encoding chitinase from
Aeromonas caviae. Enzyme and microbial technology., 21:472-478. 24. Cosio, I. G. , Fisher, R. A. and Carroad, D. A.[0 198201 Bio-conversion of
shellfish chitin waste:waste pretretment, enzyme production, process design, and economic analysis. J. Food Sci. , 47:901-905. 25. Deshpande, M.
V.0 198600 Enzymatic degradation of chtin[J its biological application. J. Sci.0 Ind. Res. , 45:273-277. 26. Fenton, D.M. and Eveleight, D. E.

0 19810 Purification and mode of action of a chitosonase from Penicillium 1. 27. Antagonistic bacteria associated with the fruit skin of banana in
controlling its postharvest diseases. 1998.Costa-DM-de; Subasinghe-SSNS 28. Knorr, D.0 19840 Use of chitinous polymer in food. Food Technol.
, 1:85-89. 29. Logrieco A., Moretti A., Castella G., Kostecki M., Golinski P., Ritieni A., and Chelkowski J. (1998) Beauvericin production by
Fusarium species. Applied and environmental microbiology., 64:3084-3088. 30. Mette Neiendam Nielsen, Johannes Fels, and Hans Christian
Pedersen (1998) Secondary metabolite and endochitinase dependent antagonism toward plant-pathogenic microfungi of Pseudomonas fluorescens
from sugar beet rhizosphere. Applied and environmental microbiology., 64:3563-3569. 31. Sensitivity to thiabendazole in Fusarium species
associated with dry rot of potato. 1996 . Hanson-LE; Schwager-SJ; Loria-R 32. Masahiro Samejima, Junji Sugiyama, Kiyohiko Igarashi. (1998)
Enzymatic hydrolysis of bacterial cellulose. Carbohydrate research 305:281-288. 33. S. L. Wang, L. G. Chen, C. S. Chen, and L. F. Chen (1994)
Cellulase and xylanase production by Aspergillus sp. G-393. Applied biochemistry and biotechnology. 45:655-662. 34. Shimahara, K. and
Takiguchi, Y.[O 198801 Preparation of crustacean chitin. Methods in enzymology. , 161:417-423. 35. Tanley, W. L., Watters, G. G., Chan, B. G.
and Marcer, J. M.O 19750 Lactose and other enzymes bound to chitin with glut-aldehyde. Biotech. and Bioeng. , 17:315-319. 36. Yedidia I.,
Benhamou N., and Chet I. (1999) Induction of defense responses in cucumber plants(Cucumis sativus L.) by the biocontrol agent Trichoderma
harzianum. Applied and environmental microbiology., 65:1061-1070. 37. Purification, characterization and antifungal properties of a lipid-transfer
protein from sunflower (Helianthus annuus) seeds. 2000 .Regente-MC; Canal-L-de-la 38. Effects of essential oils on phytopathogenic fungi in vitro.
1996.Zambonelli-A; Zechini-D"" Aulerio-A; Bianchi-A; Albasini-A 39. Production of antifungal substance by Lactococcus lactis subsp. lactis
CHD-28.3. 1996 .Utpal-Roy; Batish-VK; Grover-S; Neelakantan-S 40. Effect of spice extract on fungal inhibition. 1996. Thyagaraja-N; Hosono-A
41. Molecular cloning, structural analysis, and expression in Escherichia coli of a chitinase gene from Enterobacter agglomerans. 1997.
Chernin-LS; Fuente-L-de-la; Sobolev-V; Haran-S; Vorgias-CE; Oppenheim-AB; Chet-l 42. Antimicrobial activity of Pseudomonas spp. against
food poisoning bacteria and moulds. 1996.Laine-MH; Karwoski-MT; Raaska-LB; Mattila-Sandholm-TM 43. Structures of antafumicins A and B,
novel antifungal substances produced by the fungus Aspergillus niger NH-401. 1993.Fujimoto-Y; Miyagawa-H; Tsurushima-T; Irie-H;
Okamura-K; Ueno-T 44. Antifungal proteins from plants. Purification, molecular cloning, and antifungal properties of chitinases from maize seed.
1992 .Huynh-QK; Hironaka-CM; Levine-EB; Smith-CE; Borgmeyer-JR; Shah-DM 45. Chitinases of Streptomyces olivaceoviridis and significance
of processing for multiplicity. 199200 Romaguera-A; Menge-U; Breves-R; Diekmann-H



