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ABSTRACT
Grifola frondosa have been reported in many research articles include cure of edema, beriberi, ascites, hypertension and adiposis.
Grifola frondosa’ s polysaccharide is a 3 -(1-3)-linked glucan with branches of 3 -(1-6)-D-linked glucan showing the main of
antitumor activity. Submerged fermentation of great advantage to cycle brevity, productive pregnant. Because of medicine fungus
breed is biodiversity, then have different optimize cultured control factor, need respective to proceed systematized experimental.
This study on the mycelial biomass growth and extracellular Polysaccharides from Grifola frondosa by continuous stirred tank
reactor and response surface methodology. Production pure polysaccharides by purification of extracellular polysaccharides. The
study shows that, in different cultured control experimental, best cultured control is achieved under the condition of 1.5% fructose,
medium pH 4, cluture temp for 250 ; in steepest ascent path experimental, the highest mycelial biomass growth is achieved under
the condition of 1.65% fructose, medium pH 4.01, cluture temp for 25.30 , diffluence oxygen 71.93%; in different fermentation
culture experimental, the highest mycelial biomass growth by continuous stirred tank reactor in 5L fermenter; the highest
extracellular polysaccharides by 5L batch fermenter. All wave crest to have B -D-glucan in extracellular polysaccharides purification
by ion exchange chromatography, all wave crest and B -D-glucan concentration is directly_proportional; coarse extracellular
polysaccharides’ s [3 -D-glucan concentration for 31.68 %.

Keywords : Ocontinuous stirred tank reactor ; response surface methodology ; chromatography
Table of Contents

oooooooooooobo.DgooodoboOoo0UooooU0OopoooOOoDbOGiCbOOoOoDOoOoOODOO
coooooOdobooo.0odOviDObOOoOO0OOOoOoOUobDOooOoooOooOooooogg.... viloOooooo
gooooo.oopoogoo.OoO0D0.wviiDODO0OO0OD0OCOO0O0O0DOCOOO0O0ODOCOOO0ODOOoOOD.ixOoo
ooooooooooo.oooboobooooobob.xwbooooboooooboobo..oboboboooo.o...
OxvilOODOOOOO.0000bO0o000bobo0oooobo.xwiidbo ooooboobooooboooooo
gooobo.agob oboobooboobooboboobooboob.2210b0bo0oboOobOooboOobo
gbooobgoob.22110000000000000D000Db0O0DbOObD..22120000000000000000
gooobo.2z20g0booboooboooboobobobooboo.bos32igobogboooboobooboboo
oboodbgd3z221100000000000.000000000.32212000000000000000D0OO
ob0.422200000000000000O00O0O00O000O5222100000000000000000000O
0.522220000000000000000O00O00O00O..52223000000000000bO00DDbOOODOODO..6
22240 000000 0O0ODO0ODODDODbDO0OD.62225000000000000O0000O0ODODDO0ODOO...62226
oo0o00obo0oboboboboooboobonD.e222700000000000DO000DLO0ODDOODOO..7222800
goooboobobobobooobogob.723oooboobobobooboDooboobobDoOo.L. 72310000
goooboobobobobooobgobr23ibgoooboooboobooboooboobOo.s231200000
gboooboobooooobobo.onbe23200g00ooooboooooboooooboobOob2321000000
obooobooboooboobobonbae2322000ogooooooobooooobobo0an12323ngoooogon
obooobobooooobboaz24000000oboooobobob0ooboobOoooob 4240000000000
oooo.oooboobota4z24200 0000000000000 0000D0ODO 2421 0000000000
gboo0.0obgoobdle24220000000000000O000D0O0ODODO 16242300 00000O000O00O0O0OO
gbooobooboar2424000000000000000000000O A7242500000000000000
gbooobooasbgb oboooboobobboboobooboboobsbgooboboobooboon
gbooobgoobo.aesz22dboonbugoboboobooboboboboobasssboooobooobuoobon
gboooboobgbasssipogbooboboobooobuoobobooess2ngpooooooooooon
o00dbOob0z20340 0000000000000 0DO0ODO0O0O0ODO0O.2134100000000biomassC 00O
gooobgo.2134200000pHO0D0O0DOO0OOOOODO.2134300000000000000O00O0O



00000021343100000000000000000000.213432HPLCO0O00O0O0O0OOOOOOOOO
0.21344000000000000000000000021344100000000000000000000.22
344200000000000000000000.22344300000000-000000.000000.2234.44
01-30p -D-glucand 00000000000 000000000000 00000000.2235000000000
OBCRC363550 000 0000.23351000000000000000000000..233520000pHO0O00O0
000000000000.23353000000000000000000000..25360000000000BCRC
363550 000 000.0253610000000000000000000000253625.,000000000000
00000000.253635L,00000000000000000000.253700000000000000000
0000000000000000000000000000000026371000000000000000000
000..2637224-100000000000000000000.2637.300000000000000000000
0.26374000000000000000000000.283.8000000000000000000000000
D00000000000000000000000028381000000000000000000000...283.8.2
000000000000000000000..28383000000000000000000000..293.84000
0000000000000000000000000000000000R -D-glucand0 00000000000
0000000000.29389000000000000000.000000.30000 0000000000000
00000000000314100000000000000000000000031411000000000000
0000000000000000000000O00D00000.000.3141200pHO00000O0O0O0OOO0OO
0000000000000000000000000000031413000000000000000000000
000000000000000000.00000.3241400000000000000000000000000
000000000000000000.32414100000000000000000000..334142000000
00000000000000..334143000pHO0000000000000000.334200000000000
0D000000000000000000000000000000000000.414212410000000000
0D0000000000414220000000000000000000000.414230000000000000
000000000.424300000000000000000000000.05543.10000000000000
000000000.554325L000000000000000000000554335L,0000000000000
00000000554340000000000000000EPSOIOOOON 0000000000000 000000
000.56440000000000000000000000000000000000O0000001-30
B-Dglucand 000 O000O00.0000000000000.62000 00000000000000000000
0000600000000 000O000O0O00OO0O0OOOOOOOD.650000000000000000000
00000000.72000 00.000000000000000000000..0002400 000000000
000000000000000..2700 00000000000000000000000002700 00000
0000001400000000000000000000O0O0O0O0O0O0D0O0O0D0O0O0D0O00O0O03400 00pHOO
0001400000000000000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O00000000.3500 0000
0D000000140000000000000000000000000O0O0O0O0O0O0O0O0O0O0O00.3600 0000
00000000 0D0O0O0EPSOOOOOOOOODOONOODOONOOOONOODOONODNOONODNOODOO0ODOO04000 pH
ODO%OOOOOO0O0O000OQE)0000000000000.000000000000000.4900 pH
OTPO)DO00O0O000O000O00@E)000000000000000000000000.0000..5000 DO%)
OTPO)DO000O000O000O00@E)0000000000000000000000000000051000 pH
ODOOOOOOOOOEPSOOODDO.0.52000 pHOTPO)DOOOOOOO(EPS)DOOOOOOO 530
00 DO@O TPO)DODOO0DOO(EPS)DOCOONOND.54000 DOOBCRC363550 0000000000000
000000pHOOODOOODOODO0O00000000.57000 O0OBCRC36355050 00000000000
0D000000000pHOODOOO0ODO0O00O000000000000000000000000000000580
00 O0OBCRC36355050 0000 000000000000000000000O0pHOOOONOOOOOOOO
000000000000000000000005000 0000000000000000000000000
O000(@)0EPS(O) 000000000000 0.61000 000BCRC363550 0000000 DEAE Sephadex A-25
0000000000000000000.063000 00 000000000001400000000000000
000000000000000000000000000000000000000000000000..3700 0
OpHOODOOD140000000000000O0O0O0O0O0O0O0OOOOOO0O0O0O0O0O0O0O000O000000..3800
00000000000140000000000000000000000000000000O0O0O0O00O0O0000
000000000000000000000.3900 24-100000000000000000000000..440
024100000000000000000000000.4400 000000@)000000000000000
00.4500 0000000000000000O0O0O0O0O0O0O0O0D04500 000000000000000000
00000.04600 00000000000000000000000004700 EPSOO0OOODOOODOODO



ooooboobobob48000 0D00Db0O0bOODOO0ODO0ODbDODODbDODOODOODbDODODDbOODDOODOOD
0000b00bOobbOo.e000 000 ODOOBCREC363:01%UI DD 0OOD0O0ODOOO0DOODOOObODO0bOpHOOD
O000b00obOobObOoboO0.72000 O0OOBCRC36355015% 000 000000O0O0OO0OODOOODO0OpHOO
0000000b0o0bOob0Oo0.73000 000OBCREC36302%0 0000000000 0O0DO0b0ODpHDOO
0000000Db00b00b000.74000 DOOBCREC36355025% 0000000000 0O0OODO0OOO0ODOpHT
00000O00ob0obobOobooobD.7/s0b0 000BCREC363DpH3D O DD ODODOODOODOO0OODpHDOO
U0oobooboooooboooo.gre0n DOOBCRE363SSUpH40 DO DO OODOODOOOODOODOOpHOD
O00o0Dooo0oobooboooooywOOO0O OOO0OBCREC3e3UpHS O IO OO DOOODODODODOOOOpHODO
U00o0Doo0ooboobOoooooysdb0 OoOOBCRE3e3UpHO DO OO DODOODODODODOOOOpHODO
goooboobooboboobOdydob 0obOBCRECI63(::U22000000000000000000pHODO
go0oobooboboboboobosoddb 0bOgBCRECIe3(:U20 0000 0OODO0O0ODLO0DbO0obOOpHOO
Uo0o0booboboboboobos1iggbg bgoBCrEC3e3550280 00000000 0LDO0ODO0OOODppHO
gboo0boobooboboo.se200b0d bDO0OBCREC3e35031DDOOOO0O0OOODOODOO0ODLOOpHDO
gooobgooobobooobg.ses

REFERENCES

10000000 000000000000000000032050:28-420 2000020020000 0000000000000O0O
034050:31-330 3.000000000000000019920000000000000000000000O0Op.265~2700 4.00
000000020 0200100000000000000000000000D0O000DOOO22-250 5000000000000
01990 000000000000000000000D0D0O00018020:11-130 600000000190 00-0000000
0000000 254):32-330 72000 00000000019920 0000000 0 00O Streptococcus faecalis 000 0000220000
O000000000000030(2:264-2720 8.0 0000000199700 0000000000004(2):33-390 9.0000000
01920000 00000000000000000000039(2:3~170 10.000019970 000000000000 O0DOO0O
0000000000 0000 1100000000190 00000000000000000000000000000O00O0
0000015030:24-280 12000019970 00000000000 0O707-7160 13.000020010 0000000000000
0000000048 (5):72-810 1400002000000 0000000000000 0O032050:56-630 15.00002001000000
000000000000D00D000 33(7):39-460 16,0 000000000000 O200000000000O000000O00O0O0O0O
OO000v7020:5-100 17000020020 00 0000000000000 000O34050:37-390 1800000000 O0ODODO2001
O000O0O00OoogoAspergillusterreus 000000000 OIlovastatin 000000 O0OO0O0O(6):1~140 19. Adachi, Y., Ohno, N.
and Yadpmae, T.. 1998. Activation of murine kupffer cell by administration with gel-forming(1 - 3)-B -D-Glucan from Grifola frondosa . Biol.
Pharm. Bull. 21(3):278-283. 20. Buchalo,A. S., Wasser, S. p., Reshetnikov, S. V. and Grigansky,A. P. 1999. Studies on microstructures of vegetative
mycelium in the medicinal mushrooms Hericium erinaceus (Bull.:Fr.) pers. And Grifola frondosa (Dick .:Fr) S. F. Gray (AphyllopHoromycetideae).
Int. J. Med.1 Med. Mushrooms. 1 :235-241. 21. Chen, A. W., 1999. A Practical Guide for Synthetic-Log cultvation of Medicinal Mushroom
Grifola frondosa (Dick .:Fr) S. F. Gray (Maitake). Int J. Med. Mushrooms. 1. : 153-167 22. Chen, A. W., Stamets, P., Cooper, R. B., Huang, N. and
Han, S. 2000. Ecology, morphology, and morphogenesis in nature of edible and medicinal mushroom Grifola frondosa (Dick .:Fr) S. F. Gray
-Maitake (AphyllopHoromycetideae). Int. J. Med. Mushrooms. 2 : 221-228. 23. Choi, H. S., Cho, H. Y., Yang, H. C., Ra, K. S. and Suh, H. J.
2001. Angiotensin I-converting enzyme inhibitor from Grifola frondosa. Food Res. Int. 34 : 177-182. 24. Horio, H. and Ohtsuru, M. 2001.
Maitake (Grifola frondosa) improve glucan tolerance of experimental diabetic rats. Nutr. Sci. Vitaminol. 47 :57-63. 25. Kawagishi, H., Nomura, A.,
Mizuno, T., Kimura, A. and Chiba, S. 1990. Isolation and characterization of a lectin from Grifola frondosa fruiting bodies. Biochimica Biophysica
Acta. 1034 : 247-252. 26. Kubo, K. and Nanba, H. 1997. Anti-Hyperliposis effect of Maitake fruit body (Grifola frondosa). J. Biol. Pharm. Bull.
20(7) : 781-785. 27. Kubo, K. and Nanba, H. 1998. Modification of cellular immune responses in experimental autoimmune hepatits in mice by
maitake (Grifola frondosa).Mycoscience. 39:351-360. 28. Kuo-Cheng Chen, Tze-Chung Lee and Jer-Yiing Houng. 1992. Search method for the
optimal medium for the production of lactose by Kluyveromyces fragilis . Enzyme Microb. 14:659~664. 29. Lee, E. W., He, P., Kawagishi, H. and
Sugiyama, K. 2000. Suppression of D-Galactosamine-induced liver injury by mushrooms in rats. 30. Leung, M. Y. K., Fung, K. P. and Choy, VY.
M.1997. The isolation and characterization of an immunomodulatory and anti-tumor polysaccharide prepapa on from Flammulina velutipes .
Immunopharmacology 35:255-263. 31. Lopez-barajas, M., Lopez-tamames, E. and Buxaderas, S. 1998. Improved size-exclusion high-performance
liquid chromatographic method for the sample analysis of grape juice and wine polysacchar- ides . J. Chromato. A. 823 : 339-347. 32. Mayell, M.
2001. Maitake extracts and their therapeutic potential. Altern. Med. Rev. 6(1): 48-60. 33. Mau, J., Lin, H., Ma, J. and Song, Si-Fu. 2001.
Non-volatile taste components of several speciality mushrooms. Food Chem.. 73 : 461-466. 34. Mizuno, T. and Zhuang, C. 1995. Maitake, Grifola
frondosa : Pharmacological effects. Food Rev. Int.. 11(1) :135-149. 35. Mizuno, T., Ohsawa, K., Hagiwara, Ni. And Kuboyama, R. 1986.
Fractionation and Characterization of antitumor polysaccharides from Maitake, Grifola frondosa. Agric. Biol. Chem. 50(7):1679-1688. 36. Nanba,
H., hamaguchi, A. andKuroda, H. 19 . 1987. The chemical structure of an antitumor polysaccharide in fruit bodies of Grifola frondosa (Mautake).



Chem. Pharm. Bull. 35(3) : 1162-1168. 37. Nakai, R., Masui, H., Horio, H. and Ohtsuru, M. 1999. Effect of Maitake (Grifola frondosa) water
extract on inhibition of adipocyte conversion of C3H10T1/2B2C1 cells. J. Nutr. Sci. Vitaminol. 45 : 385-389. 38. Ohno, N., Adachi, Y., Suzuki, I.,
Sato, K., Oikawa, S. and Yadomae, T. 1986. Characterization of antitumor glucan obtained from liquid- cultured Grifola frondosa. Chem. Pharm.
Bull. 34(4):1709-1715. 39. Rao, P. and Pattabiraman, T. 1989. Reevaluation of the phenolsul- furic acid reaction for the estimation of hexoses and
pentoses. Anal. Biochem.. 181 : 18-22. 40. Suzuki, 1., Hasimoto, K., Oikawa, S., Sato, K., Osaea, M. and Yadomae, T. 1989. Antitnmor and
immunomodulating activities of a 3 -Glucan obtained from liquid-cultured Grifola frondosa. Chem. Pharm. Bull. 37(2) : 410-413. 41. Yoang, S.
and Jacobs, R. 1998. Sodium hydroxide- induced confor- matioal chang in schizophyllan detected by the fluorescence dye, aniline blue.
Carbohydr. Res. 310 : 91-99.



