Effects Of Medium Composition And Fed-batch Cultures Control On Polysaccharide
Production By Phellinus igniarius Ferment
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ABSTRACT
Phellinus igniarius is a yellowish-orange parasitic mushroom commonly found on the mulberry tree. P. igniarius are rich in
polysaccharides. Many studies have pointed out that P. igniarius’ s polysaccharides demonstrate antitumor activity, and have other
medicinal properties such as: anti-cancer, hypertension reduction, down- regulation of cholesterol and stimulation of immune
efficacy. In this study we investigate the effects of different carbon and nitrogen sources on the mycelium biomass and
exopolysaccharide (EPS) production in cultures of P. igniarius in a shake flask. Then, we used 5L fed-batch fermenters to investigate
the effects of the culture conditions on the mycelium biomass and exopolysaccharide production by the fermentation of P. igniarius
for further assessment of the antibacterial and anti-oxidation activity. The results show that P. igniarius’ s optimal carbon and
nitrogen sources were glucose and yeast extract, respectively. Employing glucose as a carbon source, we obtained an additional
mycelium biomass of 11.29 mg/mL and exopolysaccharide production was increased by 6.38 mg/mL. Using yeast extract as a
nitrogen source, we obtained an additional mycelium biomass of 8.5 mg/mL and exopolysaccharide production was increased by
0.81 mg/mL. We then investigated the effects on mycelium biomass and exopolysaccharide production by fermentation of P.
igniarius at different temperatures and different initial pH in a 5L Mechanical Agitating Fermentor. The results showed that when
the culture temperature was at 25 0 we obtained the greatest boost in mycelium biomass and exopolysaccharide production. It was
also found that the optimal pH levels for the culture were pH 6 and pH 5.5; products of each condition were 11.00 mg/mL and 7.21
mg/mL, respectively. To measure in vitro antioxidant activity, the DPPH radical scavenging assay was employed. When the
intracellular polysaccharide (IPS) concentration was 10mg/mL, the highest scavenging ratio was up to 86.9%. In the reducing power
test, absorbance values were up to 1.57 when the exopolysaccharide concentration was at 10mg/mL. And finally, in the ferrous ion
chelating ability test, when the exopolysaccharide concentration was 10mg/mL, the ferrous ion chelating ability reached to 93.5%.

Keywords : Phellinus igniariusC] Fed-batch fermentations] antioxidant activity
Table of Contents

O000oOooODoOobDDbOooowooobDiwvbOOvioOviioOO xOO0OOxil.00 120000 2210000 222
Uo0o0o0bO00 32210000000 32220000 42230000000 4224000 52250000000000
522600 0000000D000 622700000 72300000000 72310000 723200 823300 8234
o000 823500 9236pHO 93. 00000 10310000 10320000 10330000 1034000000 11

341000000000 11342000000000 1235500 0000000000bO0b0b0obDo0obOonoD 12

3510000000 123520000pHO00ODO0 123530 0000000000 13360000 13361000000
00 1336200000000 143630000000 143640000 14365000000 153700000000 16
371000000 1737200000000 173.73DPPHO OO ODOODO 18380 0000000ODO(FTIRODDOD 18
400000 19410000 19421000000000EPSODODO 19412000000000 194250000000
000020421 000000000EPSOO0O 2042200 00pHODOODOOODODODO 2742300000000
000 3B43000000000000000O000O00 39440000000 44441DPPHOOODO 444420000
0000 45443000 464500 0000000FTIROOOO 465.00 52000053000 0410000000
Uo00o0oobo0ooboobobobo 2042000000000 000000DO0O0OO0ODO0O 2604300020000
Uooooobooooobono2rod4400bo2800000000000O0ODOOOODO 2804500030 0000O
goooboobobbob 2904600 pHAOODOODDOODO7OO0DO0OD0OODO 3104700 pH4S0OO0ODOODO
goo700b000000 3204800 pHSOODOOOODO7O00DO0DOD 38304900 pHS500000O0OO
go70oobOo0obOs4pb41000 pHeU O DO DO DODODOOODOODOD 3204110000 pHOODODOODO

gboooboobobboboobgg sb4120000 pHOOODOODOODODOODOODOOOO 37

04130 02%0 0000000000070 000000000 0O0DO0O 380414001%0000000s8LO0O0O

goO7000b00b0o0bOoboO 4004500 0000000SLO0DO0ODOODODODODODOODOODOOn
o000 410416000000000000DO000O0DOO0ODOO0O0 43041700 000000000000ODPPHO



000052041800 0000000000000 00O0O00O00OOS3041900000000000D0O0ODODO
000 54042068 -1,3-Glucan 000000 0OOFTIROODOOSB000 0310000000 1104120000000
ooo0db04104200000000000000O 420 4300000000000 0O0O0O 43

REFERENCES

0000 100020070 0000000000000000000000O0O 200002011000000000000000000
O00000000O0O0O0O0O0O0OO0OD0ODODOOOOD3000000DOD0ODO0ODODODODODOODODO20O0O0O0ODO0ODO0ODODODODODOOD
0 O 0 O O Special Wild Economic Animal and Plant Research(J 2:59-610 400 000000000000 O00ODOCO0ODOO2011000
0000000000000 0D00000000000000 243)84-870 5.00002000 000 00000000O0O0O0O
PhellinuslinteusO OO OCOOCOCOCOOCOCOOCOOOOOOOOOODOeOOODOOODO20100DC0C0O0ODOODOODOODOLOOO
O0000O0000O00O48(12)23-240 700000000000 O20060 000 0000000000000 0O0O0OO0OOO0OOO
OO0O0OOoOose7):700-7030 8.000OOOOOOOO201000000O0O0O0ODOODOOOOOODODODOODOOODODOOO
0221)p1-20 0.0 0 0000000000001 000000000000000000000O000OO0O22(5):1130-11320 10.00
OO00OO00OO0OO0OOOOOO02011000000000000000O0O0O 32156590 11.000000000000002010000pH
OO00OO0OCOOOCOOOCOOOOoOOOOOOOOs192-1940 12000 000000000000 OOOOOODOOODOO?200900O
OO00OC0OO0OO0OO0OOOOOOOOOOOOOOOOOOOos@ss-610 13.0 000000000 ODOOOOO2011 00000000
O0O0OCOCOOOCOOOCOOOOOOOOs@s)p1440 14000020080 0 0pHO D0 0O OO OODOOOOOOOOOOOOOOO
O00OO0O0OOOOOOOOObD s0000000O00OO0OO20020 D000 0000000000000 0000O00O0OOooog
016(3):5-60 16.0 0 0020000 0 0 0D UDDOODOOUOODOONOONOONOONOONOONOONOONO0NOooooooon 17000
g0000OO0O0OO0O0OO0OO0OO0OOO0OOOO0OO201l00000000O0OOOOOOOMWOLOODODODOODOOOOOOO?27(10):235-2380
1B00000C000O0O0O0OO20030000000000000000028:339-3410 1900000000000 O2003b000O0O
OAOBOOODOODOODOODODGL:11610 200 0000000002000 0 0000000000000 0OO0OOOOOOOOO
0O 0 31(14):140-1440 21.0 00020050 OO pH O OO DO O O Penicillium brevicompactum O O Mycophenolicacid D 00000000
O00000000O0O0O0O0ODOOOOOD 200002007000000000000000000O0O0O0O0ODOODOOODOODODOO
23 0000000000000000O00O0O0O2070000000000000000000O0O3(7):58-630 24000000000
000000020700 00000000000000000000000O0O0ODOD 46~80 25.00001960 000000000
00000000000000D00289):20~2600 26.0 00000020110 000000000000 0O(6):2800 270000000
go0oOoOOOOOOOCOOOOOOOOOOOODOD2008DCOODOOODOODO278-840 28000000000 0O0O0OOOOO
OO0O0O00OO0OO018u0o00o0o0o0O0O0OO0O0O0O0OODOODOOOOD20:1410 200 000000000000 OOOOOOOO
g0060 000000C0O0O0O0O0OOO0OOOOOOO0O0O13(2:45-480 30.0 00020060 00000000 OOOOOOOOOO
gooOoOoOoOoOoOoOoOoOOOOOCOOOOROOOOOCOOOCOOOOOOO20120000OMWOOMWOO~00000U251
O00OO0O0OO0O0OO0OO0OOOOi18(v):24~260 2000020080 0000000000O0O0O0O0O0O0OPHellinusigniariusO0OOO0OOO0O
0000000000000000D0000000000D0DO 33.Brown, G. D., and Gordon, S. 2003. Fungal B -glucans and mammalian
immunity. Immunity. 19(3):311— 315. 34.Chi, J. H., T. M. Ha,, Y. H. Kim,, Y. D. Rho., 1996. Studies on the mainfactors affecting the mycelial
growth of Phellinus linteus. Korean Journal of Medical Mycology. 24:214-222. 35.Guo. X., Zou. X., Sun. M., 2010, Optimization of extraction
process by response surface methodologyand preliminary characterization of polysaccharides from Phellinus igniarius. Carbohydrate Polymers.
80:344-349. 36.Hwang. H. J., Kim. S. W., Lim. J. M., Joo. J. H., Kim. H. O., Kim. H. M., Yun. J. W., 2005. Hypoglycemic effect of crude
exopolysaccharides produced by a medicinal mushroom Phellinus baumii in streptozotocin-induced diabetic rats. Life Sciences. 76:3069-3080.
37.Kim. B. C., Choi. J. W., Hong. H. Y., Lee. S. A,, Hong. S., Park. E. H., Kim. S. J., Lim. C. J., 2006. Heme oxygenase-1 mediates the
anti-inflammatory effect of mushroom Phellinus linteus in LPS-stimulated RAW 264.7 macrophages. Journal of Ethnopharmacology. 106:364

— 371.38.Kim. G. Y., Roh. S. I, Park S. K., Ahn S. C., Oh. Y. H,, Lee. J. D., Park. Y. M., 2003. Alleviation of Experimental Septic Shock in
Mice by Acidic Polysaccharide Isolated from the Medicinal Mushroom Phellinus linteus. Biol Pharm Bull. 26(10):1418—1423. 39.Ko, Y. T.and Y.
L. Lin. 2004. 1, 3-B -glucan quantification by a fluorescence microassay and analysis of its distrivution in foods. Journal of Agricultural and Food
Chemistry. 52:3313-3318. 40.Liu. Q. N., Liu. R. S.,, Wang. Y. H., Mi. Z. Y., Li. D. S., Zhong. J. J., Tang. Y. J., 2009. Fed-batch fermentation of
Tuber melanosporum for the hyperproduction of mycelia and bioactive Tuber polysaccharides. Bioresource Technology. 100:3644-3649. 41.Luo.
J,, Liu. J., Ke. C., Qiao. D., Ye. H.,, Sun. Y., Zeng. X., 2009. Optimization of medium composition for the production of exopolysaccharides from
Phellinus baumii Pilat in submerged culture and the immuno-stimulating activity of exopolysaccharides. Carbohydrate Polymers.78:409— 415.
42.Mantovani. M. S., Bellini. M. F., Angeli. J. P. F., Oliveira R. J., Silva. A. F., Ribeiro. L. R., 2008. 3 -Glucans in promoting health: Prevention
against mutation and cancer. Mutation Research. 658:154— 161. 43.Novak. M., Vetvicka. V., 2009. Glucans as Biological Response Modifiers.
Endocrine, Metabolic & Immune DisordersC] Drug Targets. 9:67-75. 44.Papinutti. L., 2010. Effects of nutrients, pH and water potential on
exopolysaccharides production by a fungal strain belonging to Ganoderma lucidum complex. Bioresource Technology. 101:1941— 1946. 45.Sheng.
J, Yu. F, Xin. Z,, Zhao. L., Zhu. X., Hu. Q. 2007. Preparation, identification and their antitumor activities in vitro of polysaccharides from



Chlorella pyrenoidosa. Food Chemistry. 105:533— 539. 46.Shih. I. L., Chou. B. W., Chen. C. C., Wu. J. Y., Hsieh. C., 2008. Study of mycelial
growth and bioactive polysaccharide production in batch and fed-batch culture of Grifola frondosa. Bioresource Technology. 99:785-793. 47.Song.
T.Y. Lin.HC, Yang. N. C., Hu. M. L., 2008. Antiproliferative and antimetastatic effects of the ethanolic extract of Phellinus igniarius
(Linnearus: Fries) Quelet. Journal of Ethnopharmacology. 115:50— 56. 48.Dinis. T. C. P., Madeira. V. M. C., Almeids. L. M., 1994. Action of
phenolic derivatives (acetaminophen, salicylate, and 5-aminosalicylate) as inhibitors of membrane lipid peroxidation and as peroxyl radical
scavengers. Arch Biochem Biophys. 315(1):161-9. 49.Wang, Y. J., Yao, S. J., Guan, Y. X., Wu, T. X., Kennedy. J. F., 2005. A novel process for
preparation of (1 - 3)-B -D-glucan sulphate by a heterogeneous reaction and its structural elucidation. Carbohydrate Polymers. 59(1): 93-99.
50.Xu. W., Zhang. F., Luo. Y., Maa L., Kou. X., Huang. K., 2009. Antioxidant activity of a water-soluble polysaccharide purified from Pteridium
aquilinum. Carbohydrate Research. 344:217— 222. 51.Zou. X., Sun. M., Guo. X., 2006. Quantitative response of cell growth and polysaccharide
biosynthesis by the medicinal mushroom Phellinus linteus to NaCl in the medium. Microbiology and Biotechnology. 22:1129— 1133.



