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SHOJI FUJII: Biochemical studies on carbohydrates of

fungi.

I. Gas chromatographic identification of

carbohydrates of some fungi.

EE: W Asw~< 27574~ Basidiomycetes 6 L Ascomycetes 1 BOTREOHBEL BN L,

FRELD XIBRIIAKGRL, FHEL7: 7 3 /B 3R~ ) VB R RSl oTT § /5% block
L7ctk, Wik@bh TMS {b4 %, 4D 2-amino-2-deoxy-D-hexoses #%k ¢ M5 = EERHERL, DT
ZOFEZ X b FEEP R 2-amino-2-deoxy-D-glucose 2\ FFEFET 5 Z & R BN Uice

Phylloporus rhodoxanthus 1% “O:” T B h b bT, OEFRD Paxillus X 0 I3 ILFHRD Boletaceae

IR REO R AR T,

I & B

TR E UTOSEADRBEFISRBD SN S, 7
7 LR, 75 o B RS O MIREEE DREBR B
D0 L HFRSIY ERSIC DTS ribitol-
Phosphate %H8# & L7- teichoic acid gL N-
acetyl-p-glucosamine-N ~acetyl-muramic acid FHHITC
peptide D54 L7 mucopeptide #rEdD 2 A3k &
T3, 77 sfa¥EEICIT teichoic acid &iﬁciﬁﬁi
U7aloai, £ mucopeptide HiiAsHIRIEE MR -
HEEOBRALZ I LTHEEEDR B, Mg EEIC
ONTEERD 7 E XD MR ORIFEY 12 H
< BHIHHEDCORBAHHET 2 HFEED
MIRRBEDBEEBEICBA L TIE, *bhp TREIN-ES
WO TEAHNCH AT AN TR T X500,

Polyporus giganteus DFEEHHS 7 ) a—4r
D a-glucan & (1-6) B#5A D p-galactopyranose
TEBNET B 2/ O KIVEMSHEL 2 (Fig. 1),
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Fig. 1. Constitution of Polyporus giganteus
heteropolysaccharide.
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Armillaria mellea OF5kE X OEAD S 2h2h

(1-6) D4 p-galactopyranose % 3133 1-
3) a4 @ p-mannopyranose AEFH L2 ~Fu
ZREER T (fig. 2, 3) BOWESH, » FAiEE

Sima i Gal= (1 a0 Gal = Lo 6 e b--Gal = 1w § — gt — Gul=71—
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Fig. 2. Constitution of Armillaria mellea
heteropolysaccharide.®
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Fig. 3. Constitution of Armillaria mellea
heteropolysaccheride.”

DMK KO Z DBEIREIR TS, L-
Fucose % p-Xylose 2iC#5 D~F o 22 I NOY
ZHR LT 348, p-glucose, p-galactose, p-man-
nose, L-fucose, p-Xylose 75 & Z MRS & 92 ~ 7
o ZRERII T DM, Polyporus ovinus OFEHKD
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Polyporus pinicola® Polyporus borealis'® Lenti-
nus edodes'’ nd, & 5IC p-glucuronic acid %HE
B &S B~ T 0 B¥ERD Tremella  mesente-
rica'® S0 BEIN, X Fisturina hepatica i3
ATEDI. 5% D p-Arabinitol OEIEMEEIN T
219,

BREEROTRICE UTEENLC ED—DR 7k
BRI N HE OB —MIC DO TORERTHBH, &
HINHETFEEOSEKICE LTS EL UTHHENE
BUD IR S 15K OB E & 1, MifaREE
BEd 5 RO BEHADBEEIC DL TRIRA EAIS
NTHIE,

—F, #HRIZv=brI 77 4 —DSE OB FEIC N
SNB LA -TDIR T TI2~I3ETHAM, TD
B, £ OWFREZICLD AV T, LREORERNTSH
ZLEHEEROREEBICHAINTE /2, TORRIC
VRO R u< b7 77 4 —HRIEL Z I HEICHITE
IND XD » T E DI T A MBI HRRE L
BKICEZ D HEBHLINT & EEFNR IR~
b2 F T 4 - DHERE, RE, EREMNTCNTYRS
720 ThO, BTHEEOBREEKORERIICHT:
- THER A D BB SBIC 6 » TE S FRRIIETE
ELTHRIZ v = 757 4 —Z R THEEDOHR
BT T

WD A/ u< ST 7 4—% B I DICEL
T, ZOEAEMTTICREIN T A 7 VWY
DOREREETH 5 2-amino 2-deoxy-p-glucose (K
DHETREBEDATF Y VARF—NDH 7 TR
R 2DTHL <) YLEK TMS {95 T LITLD
ik R F Y VAR F DA T A THIRY
2 E15 ¢ D 2-amino-2-deoxy-p-hexoses & K<
NEEL, BRHCHRTESHIEEZBR LI

TI/ERARNET I /HED A FARREADT I/
A ZOF E L N-7 & F 1 (kg TMS {b U728,
S OFBKRIAN B ALETH 7 2BD 7
5 AR ANENSH DI 1800 T N-x A+ ¥
B E= LB LTI T v A ) OIREET 1 BRaE
T2 LI T € 2 VW LDRIRIG%E B T3 REMEMN
HBo T I /HIT—MCT VT € F &G LT Shiff
DERATERT B0, CORIGEIGHALTT I /8%
KEHETHL =Y v ERGEE, SR I ERTY
W7 3 /A block U, DWTHEEY TMS 88
15 -7z FEE,

2-amino-2-deoxy-p-galactose, 2-amino-2-deoxy-p-

2-amino-2-deoxy-p-mannose LPlZfD

glucose, 2-amino-2-deoxy-p-talose (3R A4 #2727 =
2T 4~ CBOTH—E— 7 &0, REFS)
MR L. (Fig. 4)

#2225

n & H & HE

1) FEEDOMIE L HAEOFH

B U7z FREEEEBICOKE L, DWLT0%# 2/
—AVPTHEYF AL XFT B, DToBL, Zohk
50% * 4 / — LA AE & 51T40~50°COEIK T 1 I
FIE L, =@ X O/KIEEEREST 5. 50% # &
7 — VAR & TRK AVEER I A | T50°CEL T THIE
WiEse 7 v — 2 —th THEOKBEREE O TRERZRY
Bo CHBEDREEE A 3N—HCl TZh £
3EE, 2 BERI100°C TR L, DT 40°CELT
TRERMERT ~ 7 — 2 — R TAHMY — X EHOKPER
O TREZIRS 50

73 /B OLTRET A HS, BBOXSITH L
U VA B SM, T3 /B U
TH7T 3 /#D block (TRl R025,  TMS {68
(Fig. 4) 1C7% Uz & & 2-amino-2-deoxy-p-man-

2-Amino-2-deoxy-
/ D-galactose

2-Amino-2-deoxy-]

D-glucose /
2-Amino-2-beoxy

D-talose /

2-Amino-2-deoxy!
D-mannose

0.70

/

L-Arabinose 0.37

T
10 em/min .

D-Xylose 0.54

D-Mannose 0.72

D-Fructose 0,78

D.-Galactose 0.87

D-Glucose 1.00
Fig. 4. Gas chromatographic pattern of four
2-amino-2-deoxy-p-hexoses (hexosamines)

nose, 2-amino-2-deoxy-p-talose ® & — 7 & d-man-
nose, p-fructose, p-galactose @ v — 7 &LT#E USTHE
MAKDGTH Do - THHELSOPUDIMET S
o OIC Ik 2> 1% DR 10mg % DR DKITHER L
Dowex 50x8(H*) lcmXx12cm D#H F AT I /8
ZWMBIEDIHMEEMA, BE LIS LTS &
3N—HCl THHdTA2T7TI/E 7I/7EES%E%Zh
FREEEM LT v 7 — 2 — P TRBRICHE UTEE
L34, T L /B 0.5~1mg (2 N—NaOH 0. 1cc
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ICHHE L302% DITIR—#k v = ) v 0, 2cc 22Tl
BICT v — 2 — I THOKBERR & HEIC TR THUT %
ER-P
2) FRImw 057 4~

RS ERBREIC LY, ©Y vy 0. 1cc, HMDS
(hexamethyldisilazane) 0. 02cc, CTMS (Chlorotrime-
thylsilane) 0. 0lcc ZNEICIZ T2 Y + ¥ ¥ _£100°C
S5rm#E L TMS {kd43,

EHUEBRIBREO Y 22 8 < | 75 7 GC-3AF
BITRILBISKEL A 4~ (bIRILKE, 5% SE-30 on
Shimalite W-60-80 mesh Txzx+ 1 x % F— D
3mmX3m D # 7 ATz, R 100°C~200°C,
Carrier gas BEELSZTEMT L 0~1. 2kg/cm?,
WA 8w = b J 57D injection (3 10ul 51 =x.
A7 w2 v I TRISHRADAERE 1~3ul AL
7o

I & R & Ex

1) 73O EERICONT
2-amino-2-deoxy-p-glucose 237 3 BEEELT
WEHEDIRRETRE OETFEBOTHAERICHEET S ¢
EWR—r¥—ym= } 757 4 —iC X DB IHDT
SRR, Tremellales, Polyporales, Agaricales
HIZIES + 7 ¥ OFESBEIRIO® 2R E - L 7=

Lentinus edodes, Flammulina veluti Des (Fig.5),

(Lentinus edades)

2-Aniino-2-deoxy-D-glucase
/ {D-Glucosamine)

2-Amino-2-deoxy~D-glucose

{9-Clucosamine)

/ (Flammlina veluipes)

5 10 15

‘em,/ min.

Fig. 5. Gas chromatographic patterns of
2-amino-2-decxy-D-glucose in the hydrolyzates

Morchella conica, Paxillus atrotomentosus, Bo-
letus rubellus, Phylloporus rhodoxanthus, Xero-
comus sp. §XTI|C 2-amino-2-deoxy-p-glucose %
B U7cds, €0ftid 2-amino-hexose 475 h 1t 2-
amino-2-deoxy-p-galactose, 2-amlno-2-deoxy-p-
mannose, 2-amino 2-deoxy-p-talose IS S 2o s
-7

E7EED 2-amino-2-deoxy-p-glucose, 2-amino-
2-deoxy-p-galactose | DTt — 2 DEX ETET
P E QRN THEHMARE TS CEE2RAL, 20
B2 Y YRR ERIC SRS & & A S
I8 -7z (Fig. 6) o

- Peak height

cm
15

ZeAmion Zedeoxyy glucaose,

10 =ilueosamine)
.

2-Amino-2-deoxy - D-galactoze

{D-Galactosamine)

Woight

10 15

-

Fig. 6. Determination of 2-amino-2-deoxy-p-
glucose and 2-amino-2-deoxy-p-galactose as
TMS derivatives by gas chromatography

2) hEEORH

CNoDRMITHERET L DREL, EHEORED S
BRBL (Fig. 7) OBTH 3, 6BOEDOFEED
KRG T Bl S 7oA Table 1 1C38% L7,

Phylloporus rhodoxanthus(Scuw.) Bres. sub s D.
Jolitporus (Murr.) Sing. (Gomphidius Jolii porus
Murr.) & P. rhodoxanthus (Scew.) Bres. sub sp.
rhodoxanthus (P. rhodoxanthus sub s D. america.
nus Sing ) DL & A7 X0, 2T 5h 3 L 554
SDTLDEME D, %52 Gomphidius rhodoxan-
thus(Scuw.) Sacc.; Paxillus rhodoxanthus (Scaw.)
Ricuen; Clitocybe pelletieri (Lev.) Giii; Paxil-
lus paradoxus (Karcusr.) Cooke 75 LA
BHDOMBALSH, WEHREEEIC K > THBO®E
WCHRGREECIbDD1DTEH T, Phylloporusis
Boletaceae (B 1:00F, WS BR) 1BL, <o
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AN

=1 5 ARV ARST NS o AV,
SRR RSN E B
1.-Arabinese -Xylose
D-Mannose
oo Amino-2-deoxy-D-glucose
D-Riboses o D=Glucose {1 -Glucosamine
; - D-Mannose
I=1ucose 1
D-lructose ¥ D=-Mannitol
I3
\/\W -Sorhitol
/
-Galactose ¥

Inositol
,

¥

He2s

Fig. 7.

Table 1. Carbohydrate components of some fungi

M

10

20

Gas chromatographic pattern of some monosaccharides

m, min.

Lentinus edodes

Flammulina velti pes

Movrchella conica

Paxillus atrotomentosus

Phylloporus rhodoxanthus

Boletus rubellus

Insoluble part
L-Fucose
p-Galactose
p-Glucose
p-Mannose
2-Amino-2-deoxy-p-glucose
L-Fucose
p-xylose
p-Galactose
p-Glucose
p-Mannose
2- Amino-2-deoxy-p-glucose

L-Fucose

p-Galactose

p-glucose

p-Mannose

2- Amino-2-deoxy-p-glucose
L-Fucose

p-Galactose

p-Glucose
2-Amino-2-deoxy-p-glucose
1L-Fucose

p-Galactose

p-Glucose
2-Amino-2-deoxy-p-gulcose
L-Fucose

p-Galactose

p-Glucose

2- Amino-2-deoxy-p-glucose

Soluble part
p-Xylose

p-Glucose

p~-Mannitol

p-Xylose
p-Glucose

p-Mannitol
Inositol

p-Galactose

p-Mannose
p-Mannitol

p-Xylose

p-Glucose

p-Xylose

p-Glucose
p-Mannitol

p-Xylose

p-Glucose
p-Mannitol
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Boletaceae 133 NTHEILTH BIChhb SdH—D
D Phylloporrus rhodoxanthus O &304 %4 L,

TOIDRER—BC, HMEBICHEEINTEHDT
» 5 o Boletaceae i3 Gyrodontoideae, Suilloideae,

Xerocomoideae, Boretoideae \C5 38X, Suilloide
ae O Suillus bovinus, Xerocomoideae ® Xero-
comus sp. Boletoideae D Boletus rubellus % %
NATEIRIC p-Mannitol ZHili Uizas, Phylloporus
rhodoxanthus DY DFRETEH 5 Paxillus \CI&4 3
Paxillus atrofomentosus iC|3 p-mannitol # !} X
12> (Fig. 8,9). Paxillus\Cifiigd 5 Paxillus involu-
tus, Paxillus Panuoides % 533 Gomphidius ¢
&3 % Gomphidius roseus, Gomphidius rutilus
Gomphidius tomentosus, Gomphidius maculantus

D-Xylose

(Pazillus atvotomentosys )

D-Glucose

D-Xylose

(Phylloporus rhodoxanthus)

)

Fig. 8. Gas chromatographic pattern of soluble
fraction of P. atrotomentosus and P. rhodo-
xanthus

D-Munnitol
/

{(Xerocomus sp.)

1-Munnitol

{Buletus rabellus)

Fig. 9. Gas chromatographic pattern of soluble
fraction of Xerocomus sp. and B. rubellus.

X Clitocybe (CFilE3 5 Clitocybe acromelalge,
Clitocybe odora, Clitocybe candicans, Clitocybe
infundibuliformis 15, ZFEOME CHEER 28
5 CEMBERT, Zh 5T p-mannitol HEEET B
E D OB SHHK IS 5 720

p-mannitol A—DD FHEEICIIE L E S MIZRE L
T BYRBCHFET 2O T 3 BRI 208
BRAED 2™, P BOMRIREDIE L 33102
ZOWMTHEH, & UEREOHADENIASOD
RT3 7251, Tho OBEOSHHREEMRERDS
BIC—DDH N5 Data A9 2 WheM: A% 3 o
X, MKSIRREEFRF LEONMAB B R 25
CEMERNIE, BUC EVENBPS IC & 2 F B 2 &1
) MEBEDENV DM A/ n2 b5 T 14—
ZHOTAMMETH 5 EEbh 3,

X B
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Summary

Using gas chromatographic technique, the com-
positions of carbohydrates from six Basidio-
myceteses and one Ascomycetes were investi-
gated by examination of acid hydrolysate of
these fruit bodies.

Four 2-amino-2-deoxXy-p-hexoses (hexosamines)
were converted to trimethylsilyl derivatives after
treatment with formaline, and the peaks of these
TMS-hexosamines were well separated from each
other.

The hydrolysates of some fruit bodies were
analysed for 2-amino-2-deoxy-p-hexose (hexo-
samine) by the gas chromatography, and it was
shown that all contained the 2-amino-2-deoxy-p-
glucose.

The carbohydrate composition of Phylloporus
rhodoxanthus was similar to that of Boletaceae
and not to that of Paxillus. This fact may
support the theory that Phylloporus rhodoxan-
thus belongs to Boletaceae.



