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Carbohydrate composition of the leaves of Eucommia ulmoides
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11-3, PS-H-111-4, 3 £ O'PS-H-TII-5[# 4} & LTz,
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#, 180m1 0.5k LS b U 7 A8 L F180ml D
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BLUOBMHEERELZAIE L, {BREEHS16~19,
20~22, 23~25, 26~29, R LU30~3BHEENZ
48, HC-1-2-3, HC-1-2-b, HC-1-2-¢, HC-1-2-
d, ¥ X UHC-1-2-¢ [E4} & L 7z, HC-1-2-a~HC-1-
2-elZ B AKIZ O LU TENT L, BAfr IR BRRS AR
L7,
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feo WEHEWIZI00] 0%, FOHRILLELELE
DABERAAE L. ABREES 3 ~10, 27~31,
B I U48~58% 2 Eh s, HC-1I-1, HC-1I-2,
B X UHC-II-3[ 5 & Lz HC-I-1 L HC-TI-2i% %
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OFPLEYR L LFERAIE L, ARER
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a, B XU HC-I-1-bi#|5> & L fz, HC-1I-1-a L HC-
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PA 1%, H— KF 5 AldCarboPac PA1 GUARD%*
Awic. ZFHICIZEEBA (100nMARE L R Y 7
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FOHRETITo0,
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N o RER T 5 BER, 100°C THIAD L, 2R
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Hile (0.2nl) [ZBE, V= 7 NZAHPT 1R
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PUHEOHELFASTEE, LRDEEELD
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Fig. 1. Chromatography on Bio-Gel P-2 of the mono- and
oligo-saccharide fraction obtained from Du-Zhong
leaves.

Details are given in the text. Vo, G2 and G indicate
the elution positions of Blue Dextran, maltose and
glucose used for column calibration.
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Fig. 2. DEAE-Sephadex A-25 chromatography of the pectic
substance fraction (PS-H) obtained from Du-Zhong
leaves.

PS-H (104.7 mg as Glc equiv. / 28 ml 20 mMm Na-
acetate buffer, pH 5.0) was applied to a column (3 X
7 cm) of DEAE-Sephadex A-25 equilibrated with the
same buffer. After washing the column with 20 mm
Na-acetate buffer, the adsorbed materials were
eluted with a linear salt gradient in the same buffer
(0~1.0m NaCl), followed by successive elution
with 1.0M NaCl and 0.5M NaOH, and assayed for
total carbohydrate (@) and uronic acid (O). Tubes
3-8, 31-39, 40- 47, 80-83, and 84-92 were combined
to give fractions PS-H-I, -II, -I1L, -IV and -V, respectively.

Yields and sugar composition of the polysaccharide fractions obtained from

the 80% ethanol-insoluble materials of Zu-Zhong leaves.

Sugar composition (wt%)

Fraction Yield

(mg) U.A. Rha Ara Xyl Man Glc Gal
PS-L 64.1 66.9 38 17.9 tr. 0.5 1.8 9.1
PS-H 3119 779 1.4 9.7 tr. 0.4 13 9.2
HC-I 83.0 23.1 36 25.7 8.9 0.6 79 29.4
HC-1I 1178 tr. 1.7 16.2 18.4 19 27.6 30.6
CL 158.6 tr. 0.7 4.4 0.8 1.1 91.8 1.1
Total  735.4

From 3.972 g freeze-dried leaves.
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Fig. 3. DEAE-Sephadex A-25 chromatography of fraction
PS-H-III obtained in Fig. 2.
PS-H-HI (20 mg / 2 ml 20 mM Na-acetate buffer, pH
5.0) was applied to a column (1.8X10 cm) of
DEAE-Sephadex A-25 equilibrated with the same
buffer. After washing the column with 20 mM Na-
acetate buffer, the adsorbed materials were eluted
with a linear salt gradient in the same buffer (0~
1.0 M NaCl), and assayed for total carbohydrate (@
) and uronic acid (O). Tubes 29-31, 32-34, 35-38,
39-41 and 42-49 were combined to give fractions
PS-H-III-1, -2, -3, -4 and -5, respectively.

Absorbance at 490 nm (@) or 530 nm ()
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0.5 M NaOH 1.0 M NaOH
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Fig. 4. DEAE-Sephadex A-25 chromatography of the

hemicellulose-I fraction (HC-I) obtained from Du-
Zhong leaves.
HC-I (97.6 mg as Glc equiv. / 10 ml 20 mM Na-
acetate buffer, pHS5.0) was applied to a column (3 X
7cm) of DEAE-Sephadex A-25 equilibrated with
the same buffer. After washing the column with 20
mM Na-acetate buffer, the adsorbed materials were
eluted with a linear salt gradient in the same buffer
(0~1.0M NaCl), followed by successive elution
with 1.0M NaCl, 0.5M NaOH and 1.0M NaOH, and
assayed for total carbohydrate (@) and uronic acid
(O). Tubes 2-8, 31-39, 40-45, 84-89, and 91-95
were combined to give fractions HC-I-1, -2, -3, -4
and -5, respectively.

It

Table 2. Yields and sugar composition of fractions PS-H-I~PS-H-V obtained
from the pectic substances fraction, PS-H after chromatography on
DEAE-Sephadex A-25.
Sugar composition (wt%)

Fraction Yield

(mg) U.A. Rha Fuc Ara Xyl Man Gle Gal
PS-H-1 5.7 0 1.0 - 71.8 - 6.4 6.4 144
PS-H-II 9.6 10.7 7.2 02 392 - 0.5 77 345
PS-H-III 24.0 59.6 9.4 1.6 15.5 - - 18 12.1
PS-H-1V 6.3 53 9.5 1.8 468 - 0.2 56 310
PS-H-V 2.1 10.6 35 1.8 19.4 6.5 1.8 271 294
Total 477

NaCl (M)
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Absorbance at 490 nm (@) or 530 nm (Q)

Fig. 5.

o B oW

Table 3. Yields and sugar composition of fractions PS-H-111-1~PS-H-III-5
obtained from fraction PS-H-III after chromatography on DEAE-

Sephadex A-25.

Sugar composition (wt%)

Fraction Yield
(mg) U.A. Rha Fuc Ara Xyl Man Glc Gal
PS-H-III-1 1.4 54.1 45 tr. 19.5 - 0.8 3.7 17.4
PS-H-III-12 33 70.7 52 0.4 114 - - 0.9 11.4
PS-H-III-3 6.0 66.0 8.6 1.2 11.8 - - 0.6 11.8
PS-H-III-4 34 60.2 13.0 1.8 12.1 - - 0.7 123
PS-H-III-5 3.3 47.7 15.5 3.8 13.2 - - 3.0 16.8
Total 17.4
Table 4.  Yields and sugar composition of fractions HC-1-1~HC-I-5
obtained from the hemicellulose-1 fraction, HC-1 after
chromatography on DEAE-Sephadex A-25.
Sugar composition (wt%)
Fraction Yield
(mg) U.A. Rha Fuc Ara Xyl Man Glc Gal
HC-I-1 5.4 0 0 1.7 274 10.8 tr. 194 407
HC-1-2 15.7 6.2 53 0 34.8 17.7 0.1 14 344
HC-1-3 12.5 63.8 47 0 14.4 32 0.1 0.5 133
HC-1-4 35 10.2 2.9 0 20.1 31.3 0.5 78 273
HC-1-5 1.2 23.6 1.1 0 220 19.2 0.5 60 275
Total 38.3
0
1.0
£
=
= 06
g
0.8 5 1.0
® 04
0.6 e g
= —
1.0 s 05 3
0.4 T 02 z
05 3 £
0.2 k4 ';E 0 0
5 0 10 20 30 40 50 60 70 80 90
0 | l o Tube No. (5 ml / tube)

0 10 20 30 40 50 60 70 80 90
Tube No. (5 ml / tube)

DEAE-Sephadex A-25 chromatography of fraction
HC-I-3 obtained in Fig. 4.

HC-I-3 (10 mg / 2 ml 20 mm Na-acetate buffer, pH
5.0) was applied to a column (1.8 X 10cm) of
DEAE-Sephadex A-25 equilibrated with the same
buffer. After washing the column with 20 mm Na-
acetate buffer, the adsorbed materials were eluted
with a linear salt gradient in the same buffer (0~1.0
MNaCl) and assayed for total carbohydrate (@) and
uronic acid (O). Tubes 30-39, 40-46, 47-50 and 52-
60 were combined to give fractions HC-I-3-a, -b, -c,
and -d, respectively.

Fig. 6. DEAE-Sephadex A-25 chromatography of fraction

HC-I-2 obtained in Fig. 4.

HC-I-2 (14 mg / 2 ml 20 mm Na-acetate buffer, pH
5.0) was applied to a column (1.8X10 cm) of
DEAE-Sephadex A-25 equilibrated with the same

buffer. After washing the column with 20 mm Na-
acetate buffer, the adsorbed materials were eluted
with a linear salt gradient in the same buffer (0~
1.0M NaCl) and assayed for total carbohydrate (@)
and uronic acid (O). Tubes 16-19, 20-22, 23-25, 26-
29 and 30-35 were combined to give fractions HC-I-
2-a, -b, -c, -d and -e, respectively.
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~ I+ v — Z-11E| 4} % DEAE-Sephadex A-25
DAF VR NSF T —iT L, BES
B L ST (Fig 7). B E X TR
B Z £ LD OMNTable TTH B, FEREZD
F#iB Y 372> HHC-11-1[# 4> # DEAE-Sephadex A-

Table 5. Yields and sugar composition of fractions HC-I-3-a~HC-I-3-¢
obtained from fraction HC-I-3 after chromatography on DEAE-
Sephadex A-25.
Sugar composition (wt%)
Fraction  Yield
(mg) UA. Rha Fuc Ara Xyl Man Gle Gal
HC-I-3-a 13 11.5 38 353 8.1 1.3 1.3 387
HC-I-3-b 23 54.5 45 - 18.6 32 0.3 06 183
HC-1-3¢c 34 89.2 13 31 0.7 0.2 0.2 53
HC-1-3-d 1.9 81.7 1.1 59 1.1 0.6 0.8 8.7
Total 89
Table 6. Yields and sugar composition of fractions HC-1-2-a~HC-I-2-¢
obtained from fraction HC-I-2 after chromatography on DEAE-
Sephadex A-25.
Sugar composition (wt%)
Fraction  Yield -
(mg) U.A. Rha Fuc Ara Xyl Man Glc Gal

HC-I-2-a 29 35 1.9 240 341 0 08 357
HC-1-2-b 3.0 35 4.1 308 212 0.3 1.2 390
HC-I-2-¢ 2.6 9.2 5.0 320 145 03 1.0 380
HC-I-2-d 1.6 15.2 54 336 108 0.4 1.1 336
HC-1-2-¢ 1.2 429 29 240 6.4 0.5 08 224
Total 11.3
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Fig. 7. DEAE-Sephadex A-25 chromatography of the

hemicellulose-1I fraction (HC-1I) obtained from Du-
Zhong leaves.

HC-11 (132 mg as Glc equiv. / 10 ml 20 mM Na-
acetate buffer, pH 5.0) was applied to a column (2.6
X15cm) of DEAE-Sephadex A-25 equilibrated
with the same buffer. After washing the column
with 20 mM Na-acetate buffer, the adsorbed
materials were successively eluted with 1.0 M NaCl
and 0.5M NaOH, and assayed for total carbohydrate
(@). Tubes 3-10,27-31 and 48- 58 were combined to
give fractions HC-II-1, -2 and -3, respectively.

Fig. 8. DEAE-Sephadex A-25 chromatography of fraction
HC-II-1 obtained in Fig. 7.
HC-1I-1 (20 mg / 2 ml 20 mM Na-acetate buffer, pH
5.0) was applied to a column (1.8X10 cm) of
DEAE-Sephadex A-25 equilibrated with the same
buffer. After washing the column with 20 mM Na-
acetate buffer, the adsorbed materials were eluted
with 1.0 M NaCl, and assayed for total carbohydrate
(@). Tubes 2-5 and 18-23 were combined to give
fractions HC-1I-1-a and -b, respectively.

ToH Y (Table 8), »>, ZOEBDIATEHEKE
DRI AT KL D KU A3640nmfF Lz /7 5
0, WlkHEBERERY YA 51000 (A oryzae,

BizLB)ru<w ST 7 0 — izt L1z (Fig. 8).
FiBE Y ES (HC-1I-1-a) OFEHSREN 7 a2 —
R, IV b—R, F a0 —-ZABIVPI/Na—x

=B TR BIKRETE I RSN T DR
BERNBMNTHDIA Y 7Y ARB—RA[a-b-
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Table 7. Yields and sugar composition of fractions HC-II-1~HC-II-3
obtained from the hemicellulose-1I fraction, HC-II after
chromatography on DEAE-Sephadex A-25.

Sugar composition (wt%)

Fraction Yield
(mg) UA. Rha Fuc Ara Xyl Man Glc Gal
HC-1I-1 28.5 02 2.7 42 125 220 1.7 292 275
HC-1I-2 13.3 6.8 5.5 1.1 333 123 1.3 75 321
HC-II-3 4.7 11.9 2.7 0.3 143 295 1.5 92 307
Total 46.5
Table 8. Yields and sugar composition of fractions HC-1I-1-a~HC-II-1-b
obtained from fraction HC-II-1 after chromatography on DEAE-
Sephadex A-25.
Sugar composition (wt%)
Fraction Yield
(mg) UA Rha Fuc Ara Xyl Man Gle Gal
HC-II-1-a 7.8 0 0.5 7.3 5.1 20.1 3.6 431 204
HC-II-1-b 39 11.0 6.3 08 264 126 0.2 57 371
Total 11.7
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