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ABSTRACT: The polysaccharides, intracellular and extracellular, extracted from the liquid culture of the
Agrocybe cylindracea were purified and characterized. The mycellial cellular productivity of Agrocybe
cylindracea was proved to be almost 2 folds in the shaking culture compared to the standing culture. These
polysaccharides were purified by the DEAE-cellulose ion exchange chromatography and the Sepharose 2B size
exclusive gel filteration. The two purified fractions of extracellular polysaccharides, ACEPDG and ACEPAG,
contained 75.8% and 65.4% total sugar respectively. The total sugar content of ACIPDG and ACIPAG, the
two purified fractions of intracellular polysaccharides, were 89.2% and 54.2% respectively. The molecular
weights range of all the substances were estimated to be above 100,000, from 300KDa of ACEPDG to 600 KDa
of ACIPAG. The results of sugar analysis by HPLC showed that the sugar part of ACEPDG was consisted of
glucose and inositol. The ACIPDG, ACEPAG and ACIPAG contained three kinds of monosaccharides, glucose,

fructose and inositol.
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Fig. 1. Total extraction procedure for intra and extracellular po-
lysaccharides.
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Fig. 2. Purification procedure for crude polysaccharides by the
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Fig. 3. The DEAE-cellulose ion exchange chromatogram of ex-
tracellular polysaccharide produced by Agrocybe cyl-
indracea. i
The column operations are carried out at the following
conditions; The eluent was deionized water and 0.1N
NaOH.(flow rate: 1 m//min, volume: 8 ml/tube)
Samples are referred to Table 2.
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Fig. 4. The DEAE-cellulose ion exchange chromatogram of in-
tracellular polysaccharide produced by Agrocybe cyl-
indracea.

The column operation and conditions are the same as Fig. 3.
Samples are referred to Table 2.
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Fig. 5. The Sepharose 2B chromatogram of extracellular po-
lysaccharide produced by Agrocybe cylindracea.
The column operations are carried out at the following
conditions; The eluent was 0.1N sodium phosphate buff-
er (flow rate: 1 m//min, volume: 5 mi/tube)
Samples are referred to Table 2.
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Fig. 6. The Sepharose 2B chromatogram of intracellular po-
lysaccharide produced by Agrocybe cylindracea.
The column operation and conditions are the same as Fig. 5.
Samples are referred to Table 2.
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lysaccharides produced from submerged mycelial
culture of Agrocybe cylindracea on different culture

methods
(unit: g, dry weight/l)
Culture Cell mass Intracelluk}r . Extracellulfu'
polysaccharide - polysaccharide
Shaking  24.7411.34 1.65+0.07 4.88+0.15
Standing 6.94+0.31 0.714+0.05 2.78+£0.12
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Table 2. Total purification yield of intra and extracellular po-
lysaccaride produced by Agrocybe cylindracea

Stepwise

Amount (/) recovery (%)

Purification step

Crude Polysaccharide®

Extracellular polysaccharide 4.88+0.15
Intracellular polysaccharide 1.65+0.07
lon exchange chromatography®
Extracellular polysaccharide
ACEPD 0.11° 1
ACEPA 0.09° 9
Sub total amount 0.20 20
Intracellular polysaccharide ,
ACIPD 0.10° 10
ACIPA 0.08 8
Sub total amount 0.18 18
Size exclusive gel filteration®
Extracellular
ACEPDG 0.57° 57
ACEPAG 0.48° 48
Intracellular
ACIPDG 0.44° 44
ACIPAG 0.32° 32

“Hot water extraction-Ethanol precipitation-Freeze dried.
"DEAE-cellulose chromatography,CSepharose-2B gel filteration.
"Yield obtained from 1g of crude polysaccharide.
"Yield obtained from 1g of the corresponding partitially purified sam-
ples.
*ACEPD: Agrocybe cylindracea Extracellular Polysaccharide Deion-
ized water fraction.
ACEPA: Agrocybe cylindracea Extracellular Polysaccharide Al-
kaline solution fraction.
ACIPD: Agrocybe cylindracea Intracellular Polysaccharide Deion-
ized water fraction.
ACIPA: Agrocybe cylindracea Intracellular Polysaccharide Alkaline
solution fraction.
ACEPDG: ACEPD Gel filteration fraction, ACEPAG: ACEPA Gel
filteration fraction.
ACIPDG: ACIPD Gel filteration fraction, ACIPAG: ACIPA Gel fil-
teration fraction.

ACIPDG)E 44%2] 3|48, ACIPAS] gel filteration £-3) &
(ACIPA Gel filteration fraction; ©]3} ACIPAGYS 32%2} 3]

488 27 et

CiERol 52 U &Cha mat
Table 3= 7 $ Y259 203} 2902 ks bl

Table 3. Total sugar and protein content of various fractions
(unit: %)

Sample Total sugar Total protein
ACEPDG 75.8 2.8
ACEPAG 65.4 22.3
ACIPDG 89.2 9.2
ACIPAG 54.2 24.6

* Samples are referred to Table 2.
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Fig. 7. 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)
c: dextran (MW 260,000)
A: ACEPDG B: ACIPDG C: ACEPAG D: ACIPAG
Samples are referred to Table 2.
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Table 4. Monosaccharide content of the polysaccharide moiety
of various samples

(unit: %)
Sample Glucose Fructose Inositol
ACEPDG 69.92 N.D.* 30.08
ACEPAG 30.21 2343 46.36
ACIPDG 85.69 5.23 9.08
ACIPAG 29.64 1724 53.12

*N.D.: Not detected.
**Samples are referred to Table 2.

Table 5. The total amino acid composition of the protein
moiety in various fractions

(unit: %)
Amino acids ACEPDG ACEPAG ACIPDG ACIPAG

Aspartic acid 92.936 18.644 84.985 26.516
Treonine 0.756 2.667 0.752 5.679
Serine 0.66 - 1.757 0.502
Glutamic acid 0.988 2.008 2.147 1.648
Proline 0.039 2.561 1.665 2.956
Glycine 0.141 2.436 0.258 32.805
Alanine 0.564 8.992 0.017 1.379
Cystine 0.705 5.980 2.698 -

Valine 0.124 - 0.155 1.182
Methionine 0.429 1.279 0.844 6.898
Isoleucine 0.062 - 0.086 -

Leucine 0.163 0.525 0.034 -

Tyrosine 0.271 1.304 1.027 -

Phenylalanine 0.169 - 0.028 1.299
Histidine 0.113 - 0.413 0.788
Lysine 0.113 0.349 0.15 0.340
Ammonia 0.440 0.211 0.178 0.116
Arginine 1.321 53.040 2.796 17.889

*Samples are referred to Table 2.
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