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UDP-Acetylglucosamine from Mushrooms

Takenori Mouri, Wataru Hashida and Iwao Shiga

An acid soluble substance was isolated from the fruiting body of a mushroom Psalliota
bisporus by column chromatography with Dowex 1X8 (formate type). This compound was
purified in the form of its calcium salt.  The calcium salt was degraded by treatment with
diluted HC! and 5’-nucleotidase. It was found by paper and thin layer chromatography that
the hydrolyzate consisted of uracil, uridine. uridine diphosphate, and N-acetyl-D-glucosamine.
The original substance was identified as uridine diphospho-N-acetyl-D-glucosamine (UDPAG) by
the direct comparison of its chromatographic behavior. and ultraviolet and infrared spectra
with those of authentic UDPAG. .

Tt was roughly estimated that UDPAG formed about 15% of the total acid soluble and
ultraviolet absorbing substances of the mushroom. This value corresponded to 0.42~0.69%
of the dry weight of the mushroom.
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* Present adress : Research Laboratory, Fuji Seivu Co., Sumiyoshi-cho, Izumisano, Osaka
BMEE : R BV TRTEORS AT 5.,
UDP : uridine diphosphate UDPAG : UDP-N-acetyl-D-glucosamine
UMP : uridine monophosphate UDPG : UDP-D-glucose = UDPGal : UDP-D-galactose
ADP : adenosine diphosphate ATP : adenosine triphosphate
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Mushrooms, 1kg

homogenized and extracted

Ppt. with cold perchloric acid
discarded | solution, 1.5¢.

Supernatant
i | neutralized with 1N KOH,
Ppt. ! centrifuged
discarded Supernatant

| passed through a column
of activated carbon,
’ eluted with ammonia-ethanol
| solution
Eluent
concentrated under reduced
pressure
¥ (UV 2ggm: =41,000)

diam. 3.8cm, length 32.0cm
l
Fraction F (UVmu=6,011)
" concentrated under reduced pressure

‘ Column chromatography, Dowex 1X8

passed through a carbon column,
i eluted with ammonia-ethanol solution
Eluent
concentrated under reduced pressure
precipitated by dropwise addition of a saturated

i solution of CaCl, in ethanol
Precipitate
1 dried under reduced pressure

UDPAG-Ca 145mg

Fig. 1. Scheme for isolation of UDPAG-Ca from mushrooms.
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75 5 TNT 260myu DT & 250my 35 K TF 280my Fig. 2. Chromatogram of perchloric acid-extract of raw
OB & D (Ease/Fosa. Ease/Erse) 1L T mushrooms (P. bisporus). (Large scale column.)
X Composition of eluting solutions
REsnic. 260mpORRHE—7 ERBWI o g e © {0-1N HCOOH
ZHED, HHROABETERLL. including sample 0.1N HCOONa
. solution ® {O.IN HCOOH
~s—¥—p a2 57 4 P EEAL No 5L 0.3N HCOONa
- , 2 1y e 0.005N HCOOH 0.1 N HCOOH
ZHEV, BEEBHERIZE 1 :95% ethanol-IM 0 0"31—1COOH {O.GN HCOONa
ammonium acetate, pH 7.5 (75:30%); £2: @® 0.1NHCOOH {8%1&1 ggggga
n-propanol-conc. NH,OH-H,O (60 : 30 : 10)"* ® {O.IN HCOOH ® {O.ZN HCOOH
0.05N HCOONa 1.0 N HCOONa

=t3 : isoproppanol-conc. HCI-H.O (65 : 16.7 :
18.3)"; =4 : saturated ammonium sulfate-IM sudium acetate-isopropanol (80 : 20 : 2)'® ; &5
: n-butanol-acetic acid-H,O (4 :1:5) ; 36 : 95% ethanol-IM ammoniumacetate, pH3.5 (75 :
30) ; 7 : ethyl acetate-pyridine-cone. ammonia-H,O (10:5: 3 :3)'D,
M@/ o< b/ 574 DEAE-v v —2 (B{E2TER) 303 ¥ ) #4v-G (E Merck
) R 7. wiEFRIZ2E 8 : #-butanel-aceticacid-H,O (4:1:2). =9 : ethyl acetate-ispropano
-H,0(65: 24 : 11),

BEmS OB, RE: 2X®WE LT, p-dimethyl amino benzaldehyde', anilin phthalate'®,
T 3/ #ERIC ninhydrin EH7-.

n-Acetylglucosamine® 52k : Morgan-Elson T » T, 7o L 7-# D 520~600my HOBR %

Lo,

EBHRRUEER

1. UDP-#{ta¥ES OB

Y oa— ADBE LB TEERSE Dowex 1 x 8 DAK 5 A CREEL A, HERS
D7 Fig. 2ICRTXSTH 5.
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B, EHERAESE, BEREEBEL, Dowex 1 X 8 DH 7 LICiEX ARt 260my (THRIX
2ETIHMEOCHBE (BOLEXHEE, UVigme EBEIE) (2 41.000 TH o oM, REIGESFO
UVseemu (2 6,011 THY, RE D> 5 TH 150 260mp BEHAMESF FIREPL T BT &K
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G, Fig. 3ITRT & SIT gradient elution 2775 » 724, SWBH—E—7 XV R AHSEBr. R
BREBEOF LD FLFEOmS EHY, SHRLBERUCHBEREBE LT, ChEHROR
EHBOEK & L1,
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radient s
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20l O.IN HCOONa ~ O6N HCOONz o-----o Authentic UDPAG,
08}
pH 8.0
.ﬁg‘ e >\0.6"
e =
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pH 2.0
o . 0 TR
0p 50 50 100 240 260 280
Tube number Wavelength, mg
Fig. 3. Rechromatography of Fraction F on a
Dowex 1X8 column. Fig. 4. Absorption curves of Fraction F.
Table 1, Paper chromatography of degraded samples of Fraction F.
Ry values
Substance '
Solv. 2 Solv. 3 Solv. 4 Solv. 5 Solv. 6
Fraction F 0.24 0.66 0.72 — 0.80
Degraded F, I 0.13 - - - 0.67
Degraded F, I 0.16 0.69 0.73 — -
Degraded F, I 0.62 0.73 0.55 0.49 -
Degraded F, IV 0.52 0.73 0.64 0.30 —
UDP 0.13 0.65 0.73 — | 0.66
5-UMP 0.16 0.69 0.74 — 0.69
Uricine 0.52 0.72 0.65 0.29 —
Uracil 0.61 0.73 0.55 0.49 —

— : not examined

Solvent 5 : n-butanol-acetic acid-H,O (4:1:5)
Conditions of degradation of Fraction F :
I, heated with 0.01N HCI at 100°C for 15min.
I, heated with 0.1N HCI at 100°C for 1hr.
1, heated with 1N HCI at 100°C for 2hr.
IV, sample Il was treated with 5-nucleotidase



2. BAFORE

2o ¥ a—osESFopH 2.0 KU 8.0 Kb 2 £ /AR Fig. 4 )R U7, SRk
{2 260mp AFLITH D, 250, 260, 280mp iICHFBARAEEOLRRPSSHT, BBRERY 7 o vE
EEZOND. ThRERMEHCHE L ki# UDPAG odhigd b4 —&L 1.

S FA2Bx DRETHRL, ERPER——sn< bS5 7« THRADELLELL,
Table. 11Z7ET XS54, 0.01N HCl &34 100°C, 15min g9 3 & UDP ic—HTE32H v b
5%, 0.1IN HCl &34 100°C, 1hr @32 & 5-UMP i—& T3 2£» t25Z, 1IN
HCl &31C100°C, 2hr MMT 2LV 7 vvii—RT AR Ky PEEZLA, &5iIC0.IN HCl &
32 100°C, 1hr AL/ DE S-R 7 VvAF4—ETRRBTE L, EBRER-T VYV VI

Table 2, Detection of sugar moiety in Fraction F

Spray reagent

Substance . . j

f ety amine | Ninhydrin Aniline phthalate
UDPAG colorless purple coloress
Fraction F colorless purple coloress
Hydrolyzed F* purple redish-purple yellowish-brown
N-Acetyl-glucosamine purple redish-purple yellowish-brown
Glucosamine brownish-yellow blueish-purple redish-brown
Glucose — — redish-brown
Ribose brownish-black — redish-brown

# Fraction F was hydroyzed with 0,01N HCI at 100°C for 15min.
— not examined

Table 3, Paper chromatography (PPC) and thin layer chromatography (TLC)
of degraded Fraction F.

PPC TLC
Substance R, Ry Ry Ry
Solv. Solv. Solv, Solv.
7 5 8 9

Fraction F — (0.07) - —
Degraded F, I — 0.44 0.36 0.15
Degraded F, If 0.80 - - -
Glucose 1.00 0.29 0.32 0.10
Galactose — —_ 0.30 0.09
Ribose —_— — 0.41 0.19
Glucosamine 0.81 0.27 0.28 0.03
Galactosamine 0.71 0.27 — —
N-Acetyl-glucosamine 1.34 0.43 0.38 0.16

Ry : Rglucose
Solvent 7 : ethyl acetate-pyridine-ammonia-H,O (10:5:3:3)
Solvent 8 : n-butanol-acetic acid-H,O (4:1:2)
Solvent 9 : ethyl acetate-isopropanol-H,0 (65:24:11)
Degraded F, T : Fraction ¥ was heated with 0.01N H,;SO, at 100°C for 15min.
Degraded F, U : Fraction F was heated with 0,1N H;SO; at 100°C for 24hr.
(deacetylation)
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PUED LS, BBROBARES»# UDP Chi LsihLpHohi,

2 UDP-#{LABRBIBAR /7 VvAF F P —Lr0—BELTHEETZC S, SS5RBOEEII

BEADRY F—R, "FV—X, 90VE, TI/HELEENHEILBAMONTNED,

{5 F 2 0.0IN HCl &3kic 100°C T 15min MAT 3 &, B Lz, TheBsLT
HEICZRy b L, A LHRLEKS, 2EFATRAES S, Table2 IKFRTLHiC, M5
FEaLicboid, p-dimethyl amino benzaldehyde. ninhyrin, aniline phthalate @\ Fh o
HFEITX - TH, n-acetylglucosamine IC—FKFT B2 E2HE %R L, glucosamine, galactosamine, glucose,
ribose ICTR—FLdp 72,

@5 F o 0.0IN HCl i K 33 WERMEX—"72 —0=2 0574, HEVEHE/ o2 +s

Table 4. Paper chromatography of Fraction F and related substances.

Ry value
Substance Solv. Solv, | Solv. Solv. -
6 2 3 4
UDP 0.75 1 0.09 \ 0.65 0.73
UDPG 0.80 0.11 ! — —
UDPGal — — 0.71 0.79
UDPAG 0.83 ( 0.19 0.66 0.72
Fraction F 0.83 i 0.20 0.66 0.72
ADP 0.67 1 — - -
ATP 0.63 | 0.07 — —

— not examined

Solvent 6 : 95% ethanol-IM ammonium acetate pH 3.5 (75:30)

Solvent 2 : n-propanol-NH,OH-H,O (60:30:10)

Solvent 3 : isopropanol-conc. HCI-H,O (65:15.7:18.3) Solvent 4 : saturated ammonium
sulfate-1M sodiumacetate-isopropanol (80:20:2)

5747, MAIOEE 7 /8RELELL
gERiz, Table 3D EL T, WFhLEBEM 0.4}

‘,hydrolyzed
ZHt n-acetylglucosamine iC —FF 3 ¢ LA

Fraction F

EWohic. FHESF 201N HS0, &tz 0.3
100° C ¢ 24hr 23#%3 3 & deacetylation ST =
glucosamine 4RI H T b RM&hi. 8 02 /a'ulhenfic )
= N-ccetylglucosaomine
0.0IN HCl iz X043 B LAHSF SE#%D £
o0

n-acetyl glucosamine % Morgan + Elson #:32C

XoTREIY, 520~600my & WA il 55 2R

bR Fig.sokorikck{—&KL, 520 550 600
Wave length, mu

T ESF, RUZhEzTORGHIcEDEHTS

Fig. 5. Absorption spectra of hydrolyzed Fraction

EEZONDIEAPCONT, R—1¥—J = F and authentic N-acetylglucosamine obtained
. . by M ’
N5 74T RITAE Table 4 DL Th y Morgan & Elson's method (1934).
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Ei5F ol Ca DRESFETIESE, C:25.53%, H:5.17%Th 1. 8HTFOKEKE
BETHELT, LERIDHELAERMIZC :125.79%, H:5.18%TH- 1.

3. wyian—Athp UDPAG &F

FEHOSREBRYDIBNT, AFZYRPI/07 S 5374RE-T, =9 ¥av—LBERES
D—HKEBREML 7., UDAG %7 3l KOV T, TOEABERHMEY Y I YiKHRTS
HDE LT 260mp 1K BHRIME L SFET 2 &, UDPAG Hi OEBEKROEMEICH 3.

6.9~11.4 p mole/g dry wt. UDAG D5 FEIZ607TH 55 5 4.2~6.9mg/g dry wt. = v &
aV—LOFHR, FiH8.4 %L LTERE &MY 0.35~0.58mg (0.035~0.058%)

COREIR< Y Y an—bDEHIDOEBERS, &Aild, 24 VA F F - monophosphate $ic e
BLTHIEL ETH 5.

2y Y al—bPNDF ) IBRCONT, THELBLIEY, wVEF, YAV, T/FET,
4 2 5ICEnTh, UDPAG 2 8B TAMSOEENS LY b, TOHERICONTRERIC
b,

3 )

2 9 ¥ av—i (Psalliota bisporus) F9:k0:ABLEBMNME Dowex 1 X845 A2 HINT
SETICELELY, V)YV VYEREARG ETIELADETRIVHES LB, CORSEA A VYR
B TRBM L%, Calie UTHEEL, Mkt BESBICIZH5BIIKONT, ~<—o°
—72u2 574, HEIOZ 774, FRERICIZBAEREETHY, HEHE »-
TeFMINa4I Y THDEHDE., T CaETHEPHRLIEBE T 2ickY, chigUDP
AGTHB LRE SN,

UDPAG (383 LB TIAME B OWNISH ZEY, 7 v & 2 v — LEHPIC0.42~0.69% E8F
ENTHY, ENCEENRS ES LHONA.

A#T B AR TELM20E A% (RR434E11A) TRELL,
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