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Isolation, Purification and Structural Elucidation of Polysaccharide from Saccharum Alhagi
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ABSTRACT: OBJECTIVE To isolate and purify the polysaccharide from Saccharum Alhagi, and to clarify its chemical structure.
METHODS Water extracting-alcohol precipitating method was applied to extract polysaccharide from Saccharum Alhagi. Macro-
porous adsorption resin chromatography, DEAE cellulose chromatography and Sephadex gel chromatography were applied to fractionalize
and purify the polysaccharide. The homogeneity and molecular weight of the polysaccharide were determined by gel filtration. The mon-
osaccharide composition of the polysaccharide was identified by gas chromatography (GC). Partial acid hydrolysis, periodate oxidation,
smith degradation and NMR were used to analyze the chemical structure of the polysaccharide. RESULTS Polysaccharide fraction
AP1-1 was got from Saccharum Alhagi. The analysis results show that AP1-1 was a homogeneous polysaccharide and its molecular
weight was 99.7 x 10°. API-1 was composed of mannose, glucose, galactose with molar ratio of 1. 10: 2. 19:4. 32. The main chain of
AP1-1 was mainly made up of —4)-B-D-GalpA-(1— , —4)-8-D-Galp-(1— and —4,6)-a-D-Glcp-(1—. The side chain was com-
posed of —6)-a-D-Glep and 2-OCH;-a-D-Man. CONCLUSION  Saccharum Alhagi polysaccharide AP1-1 is a complicated hetero-
polysaccharide with multi-branches.

KEY WORDS: Saccharum Alhagi; polysaccharide; isolation; purification; structural elucidation

RHE S R AE W) 3% SE 0 (Alhagi pseudlhagi.
Desv ) A4 73 AR EEAS 117 S ATHERL , 5% [ KA /N
KL, (B OREH , RAEE R B 250, 24 I RATS
FERLF , FAT R 1 AR 1k G RS
a6 A B 2 Rl A R AR PR TR
AT LT ZEIE 5 SO B R WK 2 S e 2 AL,
FTFIRITIRER SRS MLPRAFH o RIEA 25 FH D
T MEA L CARF ) Fh AR AR H AV J0 3 P
B, A R IR RIBES 2 vh b dh o AR

WY R I 32 B A 2 A A 2 PR I AR 5 6 %
R B AT RIS, B 5l o B AL 5%
PRI RE R B 2 AL oy, IR HE AT 45k oA, vl
N4 T 20 I K R FH 4 245 J) 08 B HEA

1 #R Ok S

HBE (2009 47 10 H I T8 o B AR S i 45
IREGIE 7= Mo i 2 , B B DR R R o A 2 U
WP I A3 42 W AEE /R 2561 RIBE , Alhagi-honey)

E£TB s B /R G XS R RHIFHRI35 B (XJEDU2009S49 ) ;375 B B K24 RHIFEIH 364 ( 2007214)

TEER E WA, Lo, Wi, B TR W
57k Tel: (0991 )4366620

HE 22K 2013 4R 4 HER 48 545 7 1Y)

WESET5 il < B i ek s
E-mail :c¢jmejn2471@ yahoo. com. cn

TETEE EER S EL IR BRI KA RIS

- 505 -

Chin Pharm J,2013 April,Vol. 48 No.7



AN H R R BT R R FLEE (o
Bréafi) s 45 5 TS, # 3R0% T10, 3 R bE T40 , ) A
T70 , %) A TS00 , W5 €655 A (_E IR Rk
FIRATD) KT % 95% LW (43 Hr4li) , DEAE —
52 £74E £ R ( 22 Whatman 2\ 7)) , Sephadex G -
150 JEBL( Pharmacia A F)) , iBHT4S (Jb mt &8 22 3k
O3] A ER AR 43 B A 500 13 000) , HoAth i)
S Y g eI

AR TR (FDU 2000, |76 52 W g8 A BR A
A]) , 5 4h-1] W3t B 4 (Lab-tech 9100 D, Jb 5t
FANRFLA T AR AL (SHIMADZU GC-2010,
HA AR , B LR 615 53 Hr 4% ( Varian V-
mrs 600, 3¢ [& FLA LA F]) o

2 EWHE
2.1 FBELSEHRR L BEMLAMN

W B2 61 B TR RO, 3 25 b8 - 41 T ik =
L:3(MRARLE) ,60 C IR 2 b, FEATBEAR ; 13 08,
P -2 1 = 1:3,80 C [ ARHL 2 h, LIBR /Ny
TRV 108, UB R T, Heukik -k =1:9,70
C LI 1.5 h, S5 2 W, b g, & IF U8, Wi
s, AR TR A 81 95% 2, B & e 2 vk B Hy
80% ,5 CH#fE 24 h, HihuE, W TIVE, DL Sevag 12 i
FIBRAE T, F 4R 10 IR Ve, VR T

PR 5 B 22 W RE S LAZE AR K S A, Jo e vk
WS 50 mg - mL™', |- AB-8 AL AR A, LA
B 20 2 MR I, 280K PR M B IR TR
Wedi, I DEAE-52 R4 AL, 43 5l LA 25 1R 7K 0. 1,
0.2.0.4.0.6.0.8.1.0 mol - L' () NaCl 1 T 5 i
PRI, 15 3 & VeI 2H 43, B NaCl ¥ W 0E 6 43 % 2
TRAKBHT R R . PS4 DR 4 53 43 591 I Sephadex
G-150 I RAMEEERCAT: , AZEIR/K DRI, 15 2145 K il 2
WELH A3, Foh & e ds R 9 20 APL-1,
2.2 gkt

WM APL-1 FEGL S mg, WA T 1 mL Y2810
7K, I+ Sephadex G-150 ¥ At 23 (1.0 cm x 50
em) , AZEIRZK GG, 78 PR - RAC T 3ok SRS G U0, 22 i ok
JIR R, RS0 I iff 2 e T 4 By Z2 i AP1-1 4l i S
) —. ¥ £ APL-1 TR ] B R R kR R
1 mg « mL™" 7KW, 7 190 ~ 800 nm PN i 148 4h-
GRS RA S EEE T IR Rl S S SRRV
2.3 MxeFREMNE

A5 it AN [RAE G 43 I3 k) 7 SRR 1 3 203
2% Sephadex G-150 & AT (A3, F A M & A9 AH X 7

- 506 -

Chin Pharm J,2013 April,Vol. 48 No.7

TR X EIORI LR B B ) 75 380 b o i 2, AR I A
(1) O B B[R] SRASASE 5 B A 23 L o
2.4 BAEA R E

ZIESCHR[ 3 ] P S 30 20 B, R A (i vk
XFZ0E APL-1 SF A7 BB 20 I 2 . AOME 80k 251
H:Rix-5 BAIASH (30 m x0.25 um) ; kMG F
ARG ES (FID ) 5 = 2/ A EA 1wl 55 30:
1B 433t b R TR BE S 250 °C 5 A6 45 1 B Ry
280 C; HARIR AR LRI EE 150 °C, ff3F 4 min, )7
FHES C + min ™" & IEJE 160 C {445 10 min,
PRI 20 €« min ™', & (R E R 200 C, ff
£ 26 min,
2.5 #Haowmimt

L0 APL-1 FE 45 0.05 mol - L™' {1 = f B iR
TKAF S HEATIENT , 48 N FNAE AN 73 S B G £ A L
N JE#E T GC 43T
2.6 EHLER A AT Smith [ f#

ZIESCHR [ 3 ] X208 APL-1 JE4T = MR A AL Al
Smith [ fiff, 7= W) & W5 IiE < Bt Ak I B Js i 4T GC
5307 o
2.7 NMR 4 #f

B 40 mg 24 AP1-1, 5870V f# T 0. 6 mL 5K
Hh BEAT ARG SRR S B, A BT BE A 301. 1 K
RSB H-NMR . ” C-NMR .H-H COSY ,HSQC #I HM-
BC &,

3 #R51e
3.1 pitEL AR B aif

FLRE 28 /K 2 B U0 % 45 20 2 8, 3 0RO
10. 2% ;Sevag BEBEME H, WK 85. 78% ; J5 £ DE-
AE-52 G5 Sephadex G-150 1 €51% 73 2 4l {15
SRS 220 5 APL-1, S il S 2 rh &
R ZBEA o, 20 i B2 WE 51%
3.2 AtE S AR IE R

RE Z 05 APL-1 SRy (1 €6 8y AR B A, Bz, 6
M, 5 % F K .DMSO, R 5 5+ W s L LB L TN i 55
AHLER, HLHEERE N +35.54(c =1.0,H,0) ; Mol-
ish S Wk BH P, 158 B A 4 25 90 I ; Felling S i 2 B
P U6 5 A U 10 /N o3 T30 DR 5 B = B2
B AN S R
3.3 4SRN TREMNT

Z W5 APL-1 (e i 8 £ R vk Ve B8 il S B 28 %
PR, W T B, d BH 2 58 4 e, R G 0 7 o 1 0 A 48
F B — o HERAM-T] WLIRISOEIEAE 200 nm Ab A —4L

HE 22K 2013 4R 4 HER 48 45 7 1Y)




SER IS0 | SRy Z2 MR REAE I S 068 5 7 260 A1 280 nm 4b
(AZ PR ANER 5 A RRTE IR X ) TG B 5 58 A W A i
DAL AT 4 DRIy Z2 R i AR 5 A R R AR 1 5
ZeI0T o BERC I U8 SR E Z 0 APL-1 AR 50T
B4 H99.7 x10°,
3.4 opEA R E

TERLE I 20 T, A5 2R A Fn o S A9 M
I (K TA) FLZ 05 APL-1 KA 7= 1 () SAE 83
I 1B) , Z2H0E APL-1 [ Sl 4 il A H 58 4 4
BHAN:ZLBE, DUAR o ih 28 2T 3 oy i & Lo
1.10:2.19:4. 32,
3.5 HWomARE

APL-1 53T 7K 48 PN Ao 5 A 78 2 W R 2L
W ARINER A H R A RN P 2L, ULEH 2 0
APIL-1 {1 FeAE O R L 1T 5 A 41 28 0 Fn 2= UM , A s
F0 S BRI T B8k H R W A A2 2L
3.6 @ ELEL A LA Smith 5 AR

Z W AP1-1 2 = IR S Ak 0 I A B R 16
AR TP BE B 16 Bk 1M 4 (RN FE =
PR EH ) B 5 AR B IR M 2t B R T 2: 1, 3
BH A AT B8 AT 76 R 1 6 o L 7R M (LA AR i Y 1R 1)
120 HE 12,6 B4 14 B 14,6
T ok g TR 1 — B R 5 2 P T SO 1Y)
SIHFER R RN 2 HE A R, 20 APL-1 [ R
HAET 1, Ul AT ge HAAAE D i N E AN T #E
LR B 13 B

Z W5 AP1-1 ) Smith REfig ¥y it GC 73 Hr ks
INE) 2, T =B AT DU (R ), Dl B AG
AT & A 1M 5, 1 -6 B4, 1 -2 B
12,6 BETTEE, 14 BETTEEA 14,6 BT,
3.7 EEEIIR M

LB AP1-1 1" C-NMR i ( & 2) w75 890 ~
110 B9 5k k{5 5 X 8 T 8103. 63, 103. 61,
100.23,92. 12,91. 68 5 4~ B RS 2, 4 0 7] fig

glucose

mannose
galactose

rhamnose galactose

arabinose
glucose /

10 12.5 15 175 20 225 10 125 15 175 20 225

t/ min t/min
1 CEAFRERERE(A) R APL-L KA~ (B) WA AHEEHE
Fig.1 Gas chromatograms of mixed standard monosaccharides

(A) and hydrolyzed AP1-1(B)

HE 22K 2013 4R 4 HER 48 545 7 1Y)

SA S RhEBERR L 7E 5170 ~ 180 X H 15 5
B R AR S A g

Z B AP1-1 (13" H-NMR §¥% ([ 3) %R, K45
i F5T I AE 83. 0 ~4.5 R B (5 5 78
4.5 ~5.5 MECH R R E S X T
85.03,5.25,5.29 3 NETFEE, BT e &4 3 Fh
UBEFREL X 5 W AT M5 BN AE, I o] BB
&4. 6 Ab IR 7K I 55 T A BT Bk SR b BT
A5 5 B BB 2 B 3 A B e i 1) JBT - B
T, 2508 i e AR RS X 2 APL-1 &
ATt HE

Zh 4 AP1-1 [ H-"HCOSY i ([l 4A) \HSQC &
(1 4B) FISCRRAE .5 Xk 20 APL-1 BIRERELS 5
HATIHE W 1,

£ AP1-1 ) HMBC % ( [&l 4C) 1, B-D-GalpA ff
C-1(8103.63) 5% — B-D-GalpA ) H-4(83.80 )it

MH' . ILJ “l

80 60 40 20 0

) ———

180 160 140 120 1
)

B2 API-1 #"C-NMR %
Fig.2 " C-NMR Spectrum of API-1

10 9 8 7 6 =) 4 3 1 0 1 2
)
B3 % AP1-1 #h'H-NMR %
Fig.3 'H-NMR Spectrum of AP1-1
Ll |
F12 :
3
4 e
5 s
¢ :4 2

B4 AP1-1 #§'H-'H COSY i (A), HSQ % (B) . HMBC
#(C)

Fig.4 'H-'H COSY(A), HSQC(B) and HMBC(C) spec-
trum of AP1-1

- 507 -

Chin Pharm J,2013 April,Vol. 48 No.7



FEAHSE, UL B-D-GalpA Z WL 1—4 BEH A %,
it 5 B-D-Galp 1) H-4(83.74 ) imfEAH %, 607 B-D-
GalpA 55 B-D-Galp Z [A] Lk 1 —4 W 8 AH % ; B-D-
Galp iy C-1 (5103.61 ) 5 5 — B-D-Galp ) H4
(83.74 )L B, W] B-D-Galp Z[H] LA 1 -4 HEH
BRI, 185 a-D-Glep ) H-6(83. 33 ) im Ml 5¢, i
] B-D-Galp 5 a-D-Glep Z [A] LA 1 —6 M 1 5 AH % ;
a-D-Glep ) C-1(5100.23 ) 5% — a-D-Glep ) H4
(64. 18 )L ARAH K, Vil a-D-Glep Z A A 1—4 HE
AR %4 , 385 2-0CH,-a-D-Man 1) H-4(83.36 )

&K1 AP1-1 t#§ NMR ##¢
Tab.1 NMR Data of AP1-1

WFEAH R, YW a-D-Glep 55 2-OCH;-o-D-Man 2 [i]
DL 14 MR

4 & 8

S5G BB A3 B S S BR K A | e LR 4R Ak
Smith [ fif F1 NMR 2347 45 2 0945 2., 400 15 2 4%
AP1-1 By F 55 i1 —4) -B-D-GalpA-(1 —, —4) B-D-
Galp-(1 — fil >4, 6)-a-D-Glep-( 1 — 24 J%,, 3 %
1 —6) -a-D-Glcp Fil 2-OCH,-a-D-Man 2H 1% ; 7] 58 19
st I S (BRI ab-o=2:2: 1),

Sugar residues 1 2 3 4 5 6

—4) B-D-GalpA-(1— C 103. 63 71.45 72.15 81.12 75.75 179.50

H - 3.43 3.81 3.80 3.91
—4) B-D-Galp-(1— C 103. 61 74.92 76. 36 81.29 75.74 61.96

H 5.29 3.55 4.07 3.74 3.92 3.65
—4,6) -a-D-Glep-(1— C 100. 23 72.34 72.00 83.18 70.93 68.59

H 4.67 - 3.77 4.18 3.41 3.33
—6) -a-D-Glep C 92.12 71.39 72.74 69. 62 70. 00 69. 44

H 5.25 3.45 3.63 4.19 4.21 4.20
2-OCH3-a-D-Man C 91.68 81.19 71.00 69. 16 73.21 62.15

H 5.03 3.79 3.44 3.36 4.18 3.70

IE: - - AREsIHRENER
Note; — —not definite
[ | COOH  po 2!
° e Z f 7 Yo OH
o) o \}h R
OCH, o 5 OH
HO © “coon o 9 on OH
> on o
OH
o ()

5 API-1 eyt 8K
Fig. 5 The chemical structure of AP1-1

REFERENCES

[1] JIANLJ, LI GR, CHANG J M. Determination of monosaccha-
ride composition in polysaccharide of alhagihoney by pre-column
derivatization-high performance capillary electrophoresis [ J ].
Chin J New Drugs( W [EHrzh4%i) ,2012,21(5) .79-81.

[2] YANJC, CUICY, ZHANG Y, et al. Separation, purification
and structural analysis of polysaccarides from aloe [J]. Chem J
Chin Univ( 5554252441 ) ,2003 ,24(7) :1189-1192.

[ 3] ZHANG W J. Biochemistry Research Technology of Complex Car-
bohydrate (BB &40 4 AL FEHE A ) [ M. Vol 2. Hangzhou:
Zhejiang University Press,2003 ; 38-40; 140-141;245-252.

[4] MOZC, WULF, YANG J. Studies on separation, purification
and structure characteristics of a polysaccharide LTC- I from Py-
rola corbieri [J]. China J Chin Mater Med ( P [EFp 252455 ,
2011, 36(12) :1633-1636.

[5] CHENX M, WANG C L,WANG A R, et al. Study on polysac-
charides in dendrobium officinale protocorm[ J] . Chin Pharm J

(HEZ2:7475) , 2011, 46(20) ; 1552-1556.
- 508 -

Chin Pharm J,2013 April,Vol. 48 No.7

HO

[6] TENG H Y,ZHANG X,WANG B, et al. Structural analysis of
polysaccharide isolated from Coriolus unicolor[J]. Chin Pharm J
(thEZy#ZE) , 2007, 42(14) ;. 1059-1062.

[7] ZHANGJS, HAN W W, PAN Y J, et al. Studies on chemical
structure of polysaccharide from fruit body of Coriolus Versicolor
[J]. Acta Pharm Sin (2§%:%:41) ,2001,36(9) :664-667.

[ 8] YUDQ, YANG JS. Handbook of Analytical Chemistry / Seventh
Fascicule( 536 F W) [M]. Vol 7. Beijing: Chemical In-
dustry Press, 1999 :901-904.

[9] HUOX, LIANGZ Y, ZHANG Y Y, et al. Structure investiga-
tion of water soluble polysaccharide CTP isolated from the Cartha-
mus tinctorius L[ J]. Chem J Chin Univ( &% Ab22244R)
2005,26(9) :1656-1658.

[10] WANG S C,SHI S S,CUILJ, et al. Isolation and structure analy-
sis of a hetero-polysaccharide from Angelica sinensis ( Oliv) Diels
[J]. Chin Pharm J(HEZj245¢k) , 2007, 42(16) : 1255-
1257.

(ks H $:2012-06-17)

HE 22K 2013 4R 4 HER 48 45 7 1Y)



