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Abstract

Three kinds of anti-complementary system and macrophage activating polysaccharides, AB-20-Ia, AB-20-Ila-
2a and AB-20-IVa-2 were isolated from the fruit body of Agaricus bisporus and their structures were charac-
terized. The proteoglycan, AB-20-IVa-2 showing the most potent anti-complementary and macrophage ac-
tivity was composed of glucose, galactose, mannose, xylose, fucose and arabinose in a molar ratio of 3.48:1.
83:1.00:0.79:0.74:0.11 and its main component amino acids were phenylalanine (34.72%) and valine (27.
84%). The neutral polysaccharides, AB-20-la and AB-20-11a-2a showing lower activitiy than AB-20-IVa-2,
consisted of xylose, glucose, mannose, fucose and arabinose in molar ratios of <0.05:<0.05:2.07:1.00:2.72
and 2.16:1.58:1.00:0.20: 0.14, respectively. The molecular weights of AB-20-Ia, AB-20-1la-2a and AB-20-
1Va-2 were 840,000, 750,000 and 650,000 respectively. In the 'H- and "C-NMR spectra of AB-20-Ia and AB-
20-I1a-2a, AB-20-Ia showed only B-configuration ('H: 4.8 ppm, “C: 107.0 ppm) in the anomerization of the
glycosidic linkages, while AB-20-1la-2a had both o-anomer (‘H: 5.4 ppm, “C: 102.0 ppm) and B-anomer.
Especially, AB-20-Ia and AB-20-I[a-2a showed acetyl signals ('"H: 2.5 ppm, "C: 21.0 ppm). In the methy-
lation analysis of the three polysaccharides, high proportion of 1,6-linked glucofuranosyl residues were detected
in AB-20-Ia, whereas 1,6-linked glucopyranosyl residues and branches linked at position 4 of those mainly
contained in AB-20-IIa-2a. AB-20-IVa-2 consisted mainly of 1,2-linked xylofuranosyl residues and 1,6-linked
glucopyranosyl residues and branches linked at position 3 of those.
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ZAgcha o)v] B gl eko] A A ] F
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o}=o)(Agaricus bisporus) A4 A+ Fd o7t &l
AP 2 75 A1 el A ), T 28] ALE-shdch
FRA B FAA o) §5= Fo A A (IgM
hemolysin sensitized sheep erythrocyte, EA cell= o
£ Bio testA} 2RE] 79)3}93 7, ¥ (normal human
serum, NHS)& A1 4le] A7 419] gl ozl
A Z3lod A12-3193 ). Macrophage &4Ad% & A o]
£5]= AeFql RPMI medium 16403} fetal bovine
serum (FBSH> Gibco BRLAF 2 58] #813}9] 11, lipo-
polysaccharide (from E. coli 026:86, LPS)2} p-nitro-
phenyl phosphate (PNPP)v= Sigmarl2e] F9]3}e]
Apgstsic.

ut HF 2A

Zo} ek glucoses FFEAE 319 phenol-sul-
furic acid®}®o 2, A} 3Hek-8 galacturonic acid 2
FFEAZ slo] m-hydroxydiphenyl] "2 2, chial 3}
k2 bovine serum albuming FFEAZ dlo] Lowry
vez 77 desiedeh FAY R4S ARE
Jones 5-2] v w2} 2 M trifluoroacetic acid (TFA)
Z 121°CollA] 15417} 7#-3l§F ¥, sodium boronhy-
dride (NaBH,)Z ©]-8-3}o] alditol 2 U A]7] F, acetic
anhydride ((CH,CO)0)Z o]-8-3}e] Z+z} alditol acetate
FEA 2 HEA)A gas chromatography (GO)E 741
& BA3lgdcl GC2) #48 3% OV-225 chromosorb
WHP 100/1202] packed columne] #A-3% Shimadzu
GC 14AE o] &3tz FHAH2E 27 (column temp. 205
°C, injector temp. 230°C, detector temp. 230°C)ol|4] Al
Alstgdct. A ) molar ratiox= 7t peakE-2] WA u)
2} FAIc}E-9] alditol acetate -F-E A 2] EAjgko g1
B Axbslgdch FAdolulmAle] 4L A F5E 6N
HCldl| 88 A1A A4 7128 31, P83t 105°Co
A 2477 5k TR’ ¥ s A xste] Adxd
Al gl FF 2mLg 718 o8 F3), ofFsle] A
A& A A7 A Fol iodoacetic acid®} ortho-phthalde-
hyde(OPA)-mercaptoethanol reagent-g- 7}&}o] &3, ul

SA17 OPA =2 AFAA HPLCE oluleAt £
A8 Al A5t o v, HPLCO] ¥4 z71-& Waters No-
va-pak C18 columno] A% Gilson HPLC/Fluoresence
detector (EX/EM=338 nm/455 nm)& A}&-3}9l1, 177)
2] EF olv|[xAFE-2) retention timed} V)i 3}o] A&
Fol 74 bl ars A shach

3 A AL Mayer] & o] -&-3lof A5l 2%
B_A| A:H](complement consumption)F- T B Aol 2
g HET 8Y Ao &AE F complement fix-
ation test2 &3 3}lg] ony, AT i= NHS9} buffer,
A5 Al go]24hE ukS-AZl diz=dte] 8 A
£-8(50% total complement hemolysis, TCH%)oll o
g+ # A]-&-(inhibition of 50% total complement hemo-
lysis, ITCHx%)24] v}elllgicl. Macrophage 3415
2- moused] B-7} o4 348 macrophageS A X
7F 1x 1078 /mLe] = %% RPMI-1640 mediumel] =)
FAPA| 7131, o] HAlH-8 96-well plate2] 7 wellol|
200 pLA B3 F, 37°CellA 2217F Bk CO, wioF
3lo] macrophage celle] well 7] o] monolayerg 3
433} non-adherent cell& RPMI-1640 medium® 2
= W A Hslod AAE F, 10% FBS (fetal bovine
serum)g $Hf-&F RPMI-1640 medium-$- 7} wellel] 200
pLy B3k Al RQ0pL)yE 7hste] 37°CellA 244
7k CO, vljoF3te] macrophage & &AJ3XA1 F, o1¥
A A 3+% macrophage®] monolayerel] 0.1% triton
X-100 (25 pLy& 7}3ted macrophage2| ) Z2h-8 £-3)
A|# o] o ¥-¥]=|& lysosome2] phosphatase2] 7|3
24 10 mM p-nitrophenyl phosphate (150 uL)2 0.1
M citrate buffer (50 pL)} Zro] WojFo] 1X]7} E<t
A Abel ol 4] ¥H-2A]F) 3 0.2 M borate bufferE 7}5}
o] HF-g-& AX|A)7] F, ELISA reader (Bio-rad 3550-
UV)Z 405 nmoll A F33 % & &2 3}o] macrophage &
e A XS Vel

2 clete| =& Y A

EAAZs] B ko] AAME 65°CHA
147} 52t 5% ureaS 63 10% NaOH &4 o2
}F 2 F, T3, AR & ATAE 54
3lo] 918 AB-0Z methanol 5%, acetone 54 3
A, ol xwd Y Aozt m2vle gy, HPLC 5
£ o] 83l HAA macrophage 843} thgdFal
AB-20-Ia, AB-20-I1a-2a, AB-20-IVa-28 o] 2 Ag
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Agaricus bisporus

extract with 10% NaOH containing 5% urea
at 65°C for 1 hr
centrifuge at 5000 rpm for 30 min

Supernatant Precipitate
| 1yophilize
AB-0
| refluxed with methanol at 65°C for 2 hr (5 times)
Supernatant Precipitate
' lyophilize dissolve in water
AB-M centrifuge
Supernatant Preci;lyitate
precipitate with 20, 40, 60 and 80% acetone
re-dissolve in water
dialyze
lyophilize
I I | I I
AB-20 AB-40 AB-60 AB-80 AB-A

ion exchange chromatography on DEAE-Toyopearl 650°C (Cl' form)
eluted with stepwise NaCl solution
(0, 0.1, 0.2, 0.3, 04, 0.5, 1.0 and 20 M)

[ I T

I 1 I I I

AB-20-1 AB-20-11 AB-20-I1  AB-20-IV AB-20-V AB-20-VI  AB-20-VII AB-20-VII

gel permeation chromatography on Sephadex G-100 eluted with 0.5 M NaCl solution

——

AB-20-1a AB-20-1Ib AB-2|0-IIa AB-20-IIb  AB-20-IVa AB-20-IVb

gel permeation chromatography on Sepharose CL-6B

eluted with 0.5 M NaCl solution

—

|
I il |

AB-20-IIa-1 AB-20-IIa-2 AB-20-IVa-1 AB-20-IVa-2 AB-20-1Va-3

[ I

AB-20-TIa-2a AB-20-1Ia-2b AB-20-Ia-2¢

HPLC on Shodex OHpak KB-805 (GPC type)
eluted with deionized water

Fig. 1. Purification scheme of the anti-complementary system and macrophage activating polysaccharides from Agar-

icus bisporus.
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A che] Baieke Rleko] zHzh 200, 50,
74k, 45}, 18} dalton<] dextran& FFE3 2 AR-8}o]
Sepharose CL-6B column (2.5% 85 cm)ell4] 73 %5
FA17 Kav gh& wlaLste] 334319t

Nuclear magnetic resonance (NMR) &4

YA chebel obwn] wigl bzt 4 AF PAE
ZAVs}7] $18ked dimethylsulfoxideds 0.5 mLol| 23] A]
7 F, Y& 715 EA 2 TSP (sodium 3-trimethylsilyl-
propane-1-sulphonate-d,}5 &-3}5}e] Bruker AMX-500
NMR (500 MHz)E o]-§-8}o] W& % 30°Cell+] 'H-
NMR, “C-NMR £4-& A A]3}oic}.
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Hakomori v}l u}2} methyldl& A A8t} &,
pyrex tubeol] AB-20-la, AB-20-1Ia-2a, AB-20-IVa-2-&
Zr7d 2 mgS @3 F4 dimethyl sulfoxide (DMSO) 1
mL$ A7}l wbe WH-5 A A2 FR7 obg A8
2 9445 =9l ¥, carbanion& AHE-5to] thed-g 9hA
3| polyalkoxide 2 H&A17] -, methyl iodide (CH.I)
1.5 mL-& #7}38}1 sonicationdt t}-g 1247 E4t
BEA 7] 4] methyl3}3t ¥, Sep-pak C18 cartridge&
o] 4-5}o methylslsl A58 3)<atdch. methyld R
tjedoll 2 M TFA 1.5 mL-& 7}13}ed 121°CellA4] 1.54] 7k
ok kel &, 3 acetylst T2 7 A par-
tially methylated alditol acetate ® A 3+sle] GC-MSZ
2439k GC-MS #4328 Ultra 1 (100% dimethyl
polysiloxane gum phase) capillary columno] #}2HE
Hewlette-Packard 5890 11 GC2} 5988 MS detector&
o) 43te] HA L E2A[60°C (1 min, 15°C/min) — 160
°C (6 min, 10°C/min) — 210°CJel| 4] #-413}lch(He
Z: 0.5 mL/min). 7} peakel] s{utalE A -2 MSol|
g} fragment ion ¥-45} TIC (total ion chromatogram)
9] relative retention time-2 Z3}slod FA sl o,
7} 3}31E-2] abundance %+ peak WA I} SiAlER
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Fig. 2. Anti-complementary activitiy of polysaccharides
purified from Agaricus bisporus. A: CAP-0, B: AB-20-
Ia, C: AB-20-1la-2a, D: AB-20-IVa-2. B: 1000 pg/mlL,
f3: 500 pg/mL, O 100 pg/mL.

20-la, AB-20-11a-2a, AB-20-1Va-2¢] 3w i &Alg
43 73}, 1000 pg/mLe] FE=oA 7+2 47.0%,
90.0%, 106.8%°] ITCHy Zre tlehieiid) =3,
AB-20-1Va-2% 500 pg/mLe] FEollAx 88.2%29
F2 IS vhebiglck(Fig. 2). o]l FEA A
Z2ol| 4] positive control & AFE-3F 13(Capsicum
annuum L)2] W43%E-E ethanol A sle] gL
Zrhd CAP-09] 80.0%Kcl &4do] -2 7ol ¥
H, o] AAchE2] macrophage B4 5E ST 42
7}, 100 pg/mL2] & of|A] negative control & A}-8-3F
Al B34S 1000%E Bgke o, 77t
191.6%, 245.0%, 210.8%2] AFthabd & vheholc
(Fig. 3). o1& A 7F=sh s 24 A9 A
B A& 9] positive control @ AHE-E gram 5479
A Ex A E3] lipopolysaccharide (from E. coli 026 :
86, LPS)9] &/d<l 230.0%29} v|&g FFZE o]
359 AAcldEo] v 733 macrophage #4 5
S zZ+7 9l e zAE}. &3], AB-20-1Va-
100 pg/mLEc} 10 pg/mLe} S]] LPSHT}
B2 529 255.0%0 AL woid), o]k AR
o Fert FolAld 23w HA gl 28] ma-
crophage cellol] A&l & o] ZAo] olA| = 7l o8
ZH o]z B2 AB-20-1Va-27} 7} - macro-
phage &3S 2o 9l Ze2 A4Ec}. Ma-

crophaget= ¢ A& A& 4 sle AMZ o} E re-

ceptor5-2 XU 9l7] wfioll AlFo|} HelEo] |
macrophage®] A4Skl diste] YPH oz RoiY
300
Z xol ||
2 &
s .
2 b
B 100 K
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Fig. 3. Macrophage lysosomal enzyme activity of poly-
saccharides purified from Agaricus bisporus. A: LPS10,
B: AB-20-Ia, C: AB-20-IIa-2a, D: AB-20-IVa-2. M: 100
pg/mL, £: 10 pg/mL, [J: 1 pg/mL.



oFgolel wAA % WAAE YU chPRe 7= 73

FE YA wAY e TP BAE T 28
A gl o3 A FE leh. B, gram FL 2
A A #-2l peptitoglycan} 1 - E A Fo| thokgt
HA 2 LS KRS adjuvante] A¥E ¥ 5
212 o] macrophages 24 3}3}r]"”) mannoseE ¥
&} B-1,4-linked D-mannuronic acid, p-1,3- glucan
< oS E -9h A A A £ cytokine #H]E
FR18ke o2 odeix qloh'. aheba] ofgro] A A
FHE2 T HdgAle] ARs g o,
AB-20-1Va-27} 3 8.3 4] 7} macrophage &4d-5o]
2 7B 31, AB-20-lax= 3 H A AL o)
macrophage 34152 Bl & tige g Py
o] Eo Aeasd A3AUY F A A A 4
w3t whgro g A3 = M2 = &
£ ook shalo

e m =|°

THclete] &8y x4

3%2] AAchge] dubd g ¥A3 A3, AB-
20-1a®} AB-20-11a-2atx= Ev} ko] 100%2] <4t}
3lell v]3| AB-20-1Va-2& 56.6%2] 23} 35.3%2)
il kg zZte wichge]gich(Table 1). 7t o}
2} F8 FAHIFS AB-20-lak glucose > xylose >
mannose, AB-20-Ila-2av= xylose > glucose > mannose
Tog FFHUL, F b 25l galactose= -
=o] 9)x] kgt AB-20-IVa-2%= fucose, arabinose,
xylose, mannose, galactose, glucose’} E8|-8-2 0.74:
0.11:0.79:1.00:1.83:3482 §-F-=lof ¢lgl.e.n{(Table
1), Sl fre] F=8 FAJolw|xAk2 phenylalanine
(34.72%)5} valine (27.84%)0]%{cHTable 2). T3, AB-
20-Ia, AB-20-I1a-2a, AB-20-1Va-22] B-x}ek& A3

Table 1. Chemical sugar composition of the anti-com-
plementary system and macrophage activating polysac-
charides purified from Agaricus bisporus

Table 2. Amino acid composition of the anti-comple-
mentary system and macrophage activating polysaccha-
ride, AB-20-IVa-2 purified from Agaricus bisporus

AB-20-Ia  AB-20-Ila-2a AB-20-1Va-2
Total sugar (%) 100.0 100.0 56.6
Protein (%) R - 353
Uronic acid (%) - - 6.5
Sugar compostion (molar ratio)”
Fucose <0.05 0.20 0.74
Arabinose <0.05 0.14 0.11
Xylose 2.07 2.16 0.79
Mannose 1.00 1.00 1.00
Galactose - - 1.83
Glucose 2.72 1.58 348

"Not detected.
“Sugar composition of AB-20-ia, AB-20-IIa-2a and AB-20-
IVa-2 were analyzed by alditol acetate method.

Amino acids AB-20-1Va-2
(mole %)
Asx 3.31
Glx 3.08
His 1.15
Ser 0.45
Gly 6.58
Arg 0.88
Thr 1.02
Ala 6.96
Tyr 0.02
Met 4.38
Val 27.84
Phe 34.72
Leu 4.36
Ile 491
Lys 0.28
T-2000
T T T
AB-20-1a (840,000
1000000 AB-20-(IIa-2a (71)'»0,000) 7
r AB-20-Va-2 (650,000)
- (o]
sy L
2
q’ -
:
% 1000005—
S o
= i
10000 . ' '
0.0 0.2 0.4 06 T-10

*Kav

Fig. 4. Molecular weight of polysaccharides purified
from Agaricus bisporus. The column (2.5X85 cm) of
Sepharose CL-6B was cluted with 0.5 M NaCl solution at
flow rate of 0.2 mL/min and T-2000, T-500, T-70, T-40,
and T-10 are standard dextrans of 2,000,000, 500,000,
70,000, 40,000 and 10,000 Da molecular weight.

A}, Zbz} 847t 753, 65 A2 24 =%l ch(Fig. 4).
HAIchet2l anomer BH 244

Macrophage 413} tiwdql AB-20-1a2} AB-20-Ila-
2a2] anomer v ] °FAlx} o) At of], 183 X%
718 &A1) 3ke] 23zke] 'H-, "C-NMR spectrum
& ¥43lgdcH(Fig. 5, 6). AB-20-1a2} AB-20-11a-2a2)
anomer ¥ ¢} ofA]-& AB-20-la>} B3 ('H: 4.7-4.8 ppm,
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HA R A

2 1 chemical shift

Fig. 5. '"H-NMR (A) and "C-NMR (B) spectra of ma-
crophage activating polysaccharide, AB-20-Ia purified
from Agaricus bisporus. Chemical shifts (3, p.p.m.) were
expressed relative to that of an internal standard, sodium 3-
(trimethylsilyl) propane-1-sulphonate-d; (TSP).

2 chemical shift

RC: 105.0~107.0 ppm)st ZAAsH=d] ¥]sHA AB-20-
a-2a= o3 (‘H: 5.4 ppm, C: 102.0 ppm)¥} p3jo] &
Ashe] B3o] thx $AsHA EAlstdch. 24 A
o}Al2- AB-20-lacll= 2 ®h42] glycosylatione]] 2|3k
C-2 downfield signal (°C: 83.0 ppm)z} 6% &hA-9]
glycosylationol] 2]%+ C-6 downfield signal (°C: 64.7
ppm)e] ElE oo, AB-20-la-2a0]l= C-6 downfield
signale] A= lc}. weba, AB-20-1a9] 34 A&
B 1—2)0 B 1—06)0 a2 FAHEUNL, AB-20-
lla-2at= (1—6)2] Baid o] AR o2 A=
olch 3H9l, AB-20-Ia%} AB-20-Tla-2a¢ll& ®5F acetyl
35l oA -dl® acetyl signal (H: 2.5 ppm, "C:
21.0 ppm)e] AEEH o, AB-20-Ila-2a7} AB-20-la
B} 7 u]ge] A Egte ol7le] AB-20-1a-2a9]
macrophage @4 oll Hodsh=x]+ &l =] Gt &,
AB-20-Ia8} AB-20-Tla-2acl|= deoxygenation® wol|A]
525 methyl signal (H: ~1.5 ppm, “C: ~15.0 ppm)°]
Az dsten, ole F vt F FAZNA
fucose2] FaFo] A3 A} Flzkal Aot A=)
CHTable 1). So]¥ o2 % riwde] 25 CHO-7)("C:
56.7 ppmy’} ZA 3= 7o) Bl = gth(Fig. 5, 6).

MAA» L

Q
chemicat shift
B
|
o
l |
no 100 20 80 70 60 50 a0 20 10 -9
(ppm) chemical shift

Fig. 6. '"H-NMR (A) and "C-NMR spectra (B) of ma-
crophage activating polysaccharide, AB-20-1la-2a pu-
rified from Agaricus bisporus. Chemical shifts (8, p.p.m.)
were expressed relative to that of an internal standard, so-
dium 3-(trimethylsilyl) propane-1-sulphonate-d, (TSP).

HAchete] e A a4

3F2] AAche ) A FAH FFS FAH8
7] ¢lsled Z47hS methyldt ¥4-& E-atod 2AH3IS
t}. Table 32] A}oll4], AB-20-1a2] T8 23| 2%
ofAl.& 1,6-linked glucofuranose®] . 1,2-linked xylo-
furanose, 1,3-linked xylopyranose, 1,6-linked mannopy-
ranose, 14-glucopyranose 5% Q% EA)3ct. &,
1,2-linked xylofuranose®| 3# &4 $]x]ell branching
point7} EAsk FAlEe) wEdF ddell= xylo-
furanose, xylopyranose, glucopyranoseZ} $]3 8= A
o] grel=lglct. wekad, NMR B4 AnbFig. 5, 6)2}
Z3gta) 2 w], AB-20-1a9) F4(main chain)= T8 B-
1,6-linked glucofuranosyl 2t7] & o]Fox gl A2
2 24 5l9jrl(Table 3). ¥4, AB-20-1la-2a2] 8
A A oFAl-& 1,6-linked glucopyranose 2 branching
pointi= 48 B4 ¢l A= o] =T,
v] g4} Todolli= AB-20-1a8} -F-A13HA xylofuranose,
xylopyranose, glucopyranose®] =22 @o] &3]
t}. oje}r], NMR spectrumol|2ie] Azje} F5hd of
AB-20-Ila-2a%= 1,6-linked glucofuranosyl Z+7]7} 4
2 o2 ool Z4f(side chainyEo] 1,4 AFLE
AZ" cho g 4= grHTable 3). 4, o] F o
o) s gt oFAe vlas % o, F ohd EF
1,6 232 glucosyl 2717} 78 34 AF FHolHd
01} AB-20-lax= glucose”} furanose®] He| 2 Ex)3}
=d] v]s|4] AB-20-lla-2a= pyranosed] i & Z+=
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Table 3. Glycosidic linkage composition of anti-comple-
mentary system and macrophage activating polysaccha-
rides purified from Agaricus bisporus

Methylated alditol Ret.entlon Glycosidic  Abundance
time : oAl
acetate (min) linkage (%)
AB-20-1a
2,3,4-tri-OMe-Xyl 16392 (T)Xylp1—” 8.44
2,3,5-tri-OMe-Xyl 18.293 (DXylf1— 9.07
2,3,4,6-tetra-OMe-Glc  19.019  (T)Glepl— 6.10
2,4-di-OMe-Xyl 19.700  —3Xylpl— 4.81
3,5-di-OMe-Xyl 20.618  —2Xylfl— 1.69
2,3,5-tri-OMe-Man 20.701  —6Manfl— 2.56
2,3,5-tri-OMe-Glc 20950  —6Glcfl— 18.90
—2Xylfl—
5-OMe-Xyl 21.076 3 3.69
1

2,3,4-tri-OMe-Man 21.361 —6Manpl-- 4.41

2,3,6-tri-OMe-Glc 22.004 —4Glepl— 3.64
AB-20-11a-2a
2,3,4-tri-OMe-Xyl 16474  (T)Xylpl— 7.34
2,3,5-tri-OMe-Xyl 18440  (T)Xylfl— 9.71
2,3,4,6-tetra-OMe-Gic  19.142 (MGlepl— 6.22
2,4-di-OMe-Xyl 19.809  —3Xylpl— 2.38
2,3,4-tri-OMe-Glc 21.239 —6Glepl— 27.82
2,3,6-tri-OMe-Man 22401 —4Manpl— 5.28
—6Glepl—
2,3-di-OMe-Glc 23.561 4 2.78
+
AB-20-IVa-2
2,3,4-tri-OMe-Xyl 16564  (T)Xylpl— 4.29
2,3,5-tri-OMe-Xyl 18.491 (MXylf1-— 7.99
2,3,4,6-tetra-OMe-Glc  19.197 (DGlepl— 11.43
2,3-di-OMe-Fuc 19.862 Orﬁi‘;‘;ffclﬁﬂ 412
3,5-di-OMe-Xyl 21.014  —2Xylfl— 10.91
5-OMe-Xyl 21.192 3 8.06
2,3,4-tri-OMe-Glc 22.268 —6Glcpl— 7.94
—3Manpl—
2,4-di-OMe-Man 23.870 6 7.70
1
—3Glepl—
2,6-di-OMe-Glc 25.030 4 1.64
1

"Calculated from abundance of total ion of the each sugar
derivative obtained from EI-MS spectra.
®Nonreducing terminal residues are indicated by T.
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