F=EsaEA] A43d A 1£(2000)
J. Korean Soc. Agric. Chem. Biotechnol.
Vol. 43, No. 1, pp.57~62 (2000)

. . . . = [=| - = = m] _E_
Phellinus igniarius 25E| 22|gt CHICIERC E2] ¥ 4
UME| - HolaH - HRY® - Yool - 1B - OB - O|RYY*
Jutetar AE/1F ke, Uealu)et e, AR, s g
E :© Phellinus igniarius®) W FAR @ vt AQASERw AdoMe AR tRe A

o b

B
3

Zighafere] gatdo)g ot wA ] tEdRe A9 tEdR AateMs
o] A= =ONTSRE o]831 DEAE-cellulose columnd] &3 1%}
2BE o8¢k 22 HAFE Aty FEHew FARN dtidRe] gol

g2 uiekol g3Aelct o
AAE BP0, FFCF Sepharose
24 B E((PIPDG)H YLHEIE

(PIIPAG), AR thltidie] goles B (PIEPDG)E 42 £ E(PIEPAG)S AL} olue] AA =+
2 12 AN 40%2 &S JdeERlPe™ 231 AANME 38~61%2] ¥ I4LE Hrh PIEPDGE
3 79.0%, FEWA 72%, PIEPAGE £9 56.7%, A 40.8%, PIPDGE 9 64.8%, =z 17.4%,

PIIPAGE= &% 56.9%, %2

41.5%22 XA, ZF thijtdFe] X132 PIEPDG 166KDa%llA] PIEPAG

565KDa7kA] B 10%ke] W AWEAR JEelyth 7 I8 99 2A4E Hu, PIEPDGE glucose,
PIIPDGS} PIIPAGE glucose, inositol, PIEPAGY: glucose, fructose, inositole] ZAZH 3Tt (19993 79 14 3

4, 19994 11€ 3¢ <))

M B

Phellinus igniarius(L.ex Fr) Quel. & Z-ZoAla, AGuAls:
o o= T o R F2 wWohiRel muvE 5o 8¢
T U 58 Sl e, gl 2 Ao BT
7He A Aol ARG - el e ALgdT) B
371 Ay 4l 9%, A=
HIZg 7iQte] AR
FANTH, 2Ag&d

ul
=

P

ArAEe] HAktA FE8 TR dokEa)
el e ATE AL oW, Phellinuss HAREOl B3
1960\ dehell Shoji 5 ©] 27 B FEENA
FaaAs AFstd=wl LFolA Phellinus igniarius7t
Sarcoma-180°1 U]} 87.4%9] HUAES AYE Aoz
BEgnh. 28y 3 o)F Phellinus® BAES] AH7) of
F Akl AFAN7E HA] Yo} AFETIF A Qe AA
o|Art. 1990 dnell ol2# & 599) Phellinus linteusS] oAt
Ao 22} tiARREe] tigk 33 ATE 9, o] e
Phellinus linteus®] EZ70) e ogdim A4 2 gs

4 HskE dAvske 5 ARl gk dav) Eds) X9iE T
AUtk I F TP T TS o83l YEolA A}uA

AzAWE AFAZed, 3 592 Phellinus igniarius®] 1%

F="  Phellinus igniarius, AR TFER, AR OREE,
fasli=aces

oko] : PI, Phellinus igniarius; 1P, Intracellular Proteoglycan;
EP, Extracellular Proteoglycan; A, Alkaline solution fraction;
D, Deionized water fraction; G, Gel filtration fraction
*AA A} ¢ Tel: 053-810-2955, Fax : 053-816-7365

57

WA 24 W TANEER S SRla dAEe] 242 ol
B3 5, of] Rolol ge 7lo4E %

B AR Phellinus igniarius?)

AR whllThER-e] A B BAE Rkl o] 45E
FA g ol g3l rled AEE Ndske Al 71EA
S5 vhdsiaa .
ERE
=
B Age) AR8E ke TR IedTd SE8vidE

AN Phellinus$s% Phellinus igniarius 260058 Fo} A
33t

=

TEARA| HHRFH

B Ay ARe-d wiX= 4§, o] 5] E¥d PIM
Hl X (Malt extract 7%, Bacto soytone 0.3%, Yeast extract
02%)2 A3}, Bix= 500 ml 32t E24230) 200 miY
Brate] darsllen, HEEe 300ml A Eekasel uf
A 200 miE BT Gardt 5 TAMRCIA S-S 4X4mm =
719] @A JolElE 571 gal 797F A sle] AL
AL AU, A AEL AR SE FE5YE homogenizer
(Nissei AN-11, Japam)E 1027 +23l 5mpy HE3she] 28
CollA] 2095t A F ARigS AAlsksh RE e
#1814 shaking incubator(120 rpm, Hanback scientific Co.,
HB201S, Korea)S AMg-8ted ket §-, zpzte] drpAls 3l
afe] SRR 338 AL F FATS FARAS] FAE H
BT

Clemel 35
Wi AR Wl ) F BREE WY 3 4



58 A48 - Ay - BEY

Culture broth
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Fig. 1. Extraction
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Table 1. The yields of intracellular and extracellular proteoglycan
produced from submerged mycelial culture of Phellinus igniarius
on different culture methods (unit : g, dry weight/l)

intracellular extracellular
Culture Cell mass polysaccharide polysaccaride
Shaking 6.97+£0.21 0.34£0.05 1.08+0.04
Standing 4.50£0.15 0.35+0.04 6.45+0.11

LR LR
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Fig. 2. The DEAE-cellulose ion exchange chromatogram of
extracellular proteoglycan produced by Phellinus igniarius. The
column operations were carried out at the following conditions. The
eluent was deionized water and 0.1 N NaOH. (flow rate: 1 ml/min,
volume: 8 ml/tube) Fractions are referred to table 2. I PIIPD(280
nm), & ; PIIPD(490 nm), [J; PIIPA(280 nm), 2 ; PIIPA(490 nm).
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Fig. 3. The DEAE-cellulose ion exchange chromatogram of
intracellular proteoglycan produced by Phellinus igniarius. The
column operation and conditions are the same as Fig. 2. Fractions are
referred to table 2. M ; PIOPD(280 nm), A ; PIIPD(490 nm), [I;
PIIPA(280 nm), A; PIIPA(490 nm).
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Fig. 4. The Sepharose 2B chromatogram of extracellular
proteoglycan produced by Phellinus ignigrius. The column
operations were carried out at the following conditions The eluent was
0.IN sodium phosphate buffer (flow rate: 1ml/min , volume: 5ml/
tube) Fractions are referred to table 2. I PIIPD(280 nm), A
PIIPD(490 nm), [J; PIIPA(280 nm), 2&; PHPA(490 nm).
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Fig. 5. The Sepharose 2B chromatogram of intracellular
proteoglycan produced by Phellinus igniarius. The column operation
and conditions are the same as Fig. 4. Fractions are referred to table
2. B ; PIIPD(280 num), A ; PIIPD(490 nm), [J; PIUPA(280 nm), A;
PITPA(490 nm).
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Table 2. Purification data for intra and extracellular proteoglycan
produced by liquid culture of Phellinus igniarius

Purification step Amount(g/]) rei;a\:;?;))
Crude proteoglycan®
Extracellular polysaccharide 1.08+£0.04
Intracellular polysaccharide 0.3410.05
Ton exchange chromatography®
Extracellular proteoglycan
PIEPD 0.09* 9
PIEPA 0.13° 13
Total amount 022 22
Intracellular proteoglycan
PIIPD 0.08* 8
PIIPA 0.10° 10
Total amount 0.18 18
Size exclusive gel filtration®
Extracellular
PIEPDG 0.61° 61
PIEPAG 041° 41
Intracellular ’
PIPDG 0.45° 45
PIIPAG 039 39

AHot water extraction-Ethanol precipitation-Freeze dried.
PDEAE-cellulose chromatography.

“Sepharose-2B gel filtration.

*Yield obtained from 1g of crude proteoglycan.

"Yield obtained from lg of the corresponding partitially purified sam-
ples.

*PIEPD : Phellinus igniarius Extracellular Proteoglycan Deionized
water fraction.

PIEPA : Phellinus igniarius Extracellular Proteoglycan Alkaline solution
fraction.

PIIPD : Phellinus igniarius Intracellular Proteoglycan Deionized water
fraction.

PIIPA : Phellinus igniarius Intracellular Polysaccharide Alkaline solution
fraction.

PIEPDG : PIEPD Gel filtration fraction, PIEPAG : PIEPA Gel filtration
fraction.

PIIPDG : PIIPD Gel filtration fraction, PIIPAG : PIIPA Gel filtration
fraction.

**All of the partial purificaton methods were described above the mate-
rial and method.

5 dgRe) 48 FRHOR Whselo} k.
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% 22134 E8E] gk 275 Table 29 VFERAITE
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igniarius Extracellular Polysaccharide Deionized water fraction
; ©l3k PIEPD) 93% % 0.IN NaOH ¥ E(Phellinus
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fraction ; ©]3} PIEPA) 12.8%%2] 3|83 A%, #AKH o
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Fig. 6. Determination of molecular weight of each fraction by
Sepharose 2B gel filteration.

Vo : void volume, Ve : elution volume of each fraction.

a: blue dextran (MW 2,000,000).

b: dextran (MW 515,000).

¢: dextran (MW 260,000).

A: PIEPDG, B: PIIPDG, C: PIEPAG, D: PIIPAG.

Fractions are referred to table 2.
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Table 3. Total sugar and protein content of various fractions

(unit : %)
Fraction Total sugar Total protein
PIEPDG 79.0 72
PIIPDG 64.8 174
PIEPAG 56.7 40.8
PIIPAG 56.9 415

*Fractions are referred to table 2.

Table 4. Monosaccharide content of the proteoglycan moiety of

various fractions (unit : %)
Fraction Glucose Fructose Inositol
PIEPDG 96.07 N.D. N.D
PIIPDG 78.74 N.D. 18.30
PIEPAG 2498 4045 31.13
PIIPAG 27.62 N.D 69.08

*N.D. : not detected** Fractions are referred to table 2.

Table 5. The amino acid composition of the protein moiety of

various fractions (unit : %)
Amino acids PIEPDG  PIIPDG  PIEPAG PIIPAG
Aspartic acid 92.492 62.447 16.814 13.709
Threonine 0.405 2.742 5.165 11.107
Serine - 2.116 - -
Glutamic acid 0.380 5.039 2.942 8.990
Proline 0.786 2911 6.197 7.368
Glycine 0.101 0.489 1.129 1.444
Alanine 0.241 2421 2.82. 4.731
Cystine 0.494 8.516 3913 10.79
Valine 0.076 0217 - 0463
Methionine 0.202 1.501 0.311 4333
Isoleucine 0.025 0.136 1.489 0.297
Leucine 0.063 2.443 0.684 2.356
Tyrosine 0.164 0.119 1.227 6.31
Phenylalanine 0.139 0.419 0.403 1.000
Histidine 0.076 0.849 0.622 2.236
Lysine 0.012 0.223 0.042 0.869
Ammonia 0.038 0.049 0.165 0274
Arginine 4.299 7.357 56.071 23.719

*Fractions are referred to table 2.
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Characteristics and purification of proteoglycan from Phellinus igniarius

Seon-Hee Kim, In-Chang Jung', Yong-II Kwon’?, So-Yeun Kim, Jong-Suk Lee, Hang-Woo Lee’ and Jae-Sung
Lee*(Dept. of food science and technology, Yeungnam University, Kyungsan 712-749, Korea; 'Dept. of Hotel culinary
art, Tonghae Junior Colleage, Tonghae 240-150, Korea; *Hyupsungnongsan Co., Ltd, Taegu 704-170, Korea; *Dept.

of Biology, Yeungnam University, Kyungsan 712-749, Korea)

Abstract : The proteoglycan, intracellular and extracellular, extracted from the liquid culture of Phellinus igniarius
were purified and characterized. The mycelial productivity was proved to be better in shaking culture compared to
standing culture. The productivity of intracellular proteoglycan of Phellinus igniarius appeared to be similar in two
culturing methods. The standing culture of Phellinus igniarius produced 6 times as much extracellular proteoglycan
compared to shaking culture. The proteoglycan were purified to a single peak by ion exchange
chromatography(DEAE-cellulose) followed by gel filtration(Sepharose 2B). PIEPDG contained 79.0% total sugar and
7.2 % protein. PIEPAG contained 56.7% total sugar and 40.8% protein. PIIPDG contained 64.8% total sugar and
17.4% protein. PIIPAG contained 56.9% total sugar and 41.5% protein. The molecular weights of all the fractions
were estimated to be above 100,000, from 134KDa of PIEPDG to 560 KDa of PIEPAG. The results of sugar
analysis by HPLC showed that PIEPDG contains glucose only. The sugar part of PIIPDG and PIIPAG were consisted
of glucose and inositol. The PIEPAG contained three kinds of monosaccharides, glucose, fructose and inositol.

Key words : Phellinus igniarius, intracellular proteoglycan, extracellular proteoglycan

*Corresponding author

HEE LR



