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Determination of Polysaccharide and Their Monosaccharide
Composition from Polygonatum and Odoratum by CZE
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[ Abstract] Objective: The method of determining polysaccharides and their monosaccharides composition by
CZE was established to provide a reference for discussing the effective substance of Polygonatum and Odoratum.
Method : The degradation conditions of Polygonatum and Odoratum polysaccharides were optimized by orthogonal
tests. The degradative monosaccharides, which were derived with 1-phenyl-3-methyl-5-pyrazolone ( PMP), were
separated and determined by CZE, and the results were compared with those which were determined by phenol-
sulfuric acid method. Result: The Polygonatum and Odoratum monosaccharides all included xylose, arabinose,
glucose, rhamnose, mannose, galactose, glucuronic acid and galacturonic acid. However, the ratio was significant
different. Conclusion: The analysis of Polygonatum and Odoratum polysaccharides and the composition of
monosaccharide by CZE are accurate and reliable with satisfactory results. The similarities and differences of the
effectiveness were evidenced by their monosaccharide composition in some degree, and the results suggested that
their clinical application could not be confused.
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SRR, A5 ¢ T A DX FL K IR T SRS R AT 2 Y ek R LU 2

BFIE e 5 B A2 2 2, P T ALOHE 3 (R A X
PRl A I, A S DR A AR, BT R T
IL 77 A DA BRSSP 0 TR AR b A5 S S DXORT
IR, BT BORE VR = B AT A 26" H R SCik 4R
TS 5 A B 7 VR A MR ) L B AR i
B A>T AL RRAC e R vk kD A BT
FERW W 2 R 2 EF 20 R J R AR
Wy s e rh 2 X R Y AR g A
VERI® 5P 25 0 S 3 S AR W 4 . 8 H R SCHk iR i
B 2 A AR R R 2 Y . AR R
CZE 130 7 B R AT vh 2288 & 5 B SOl 20
IF5 2R - R vk 45 AR HEA T LU AR, Sk 24 350y o R
WFFE R B P 2 2%
1 NF5RKG
1.1 U888 CL1020 #1520 404 ik (Jb
Rl 22 AR A7 BR 2 | ) s HW2000 4335 T 4% 2 ; PHS-
3C RIPRBE T (B FRIR X 2R ) 5 L500 fik 3 B 37
A5 B O HL (R VD WAL S O AL 25 A PR 2 | ) 5 AG204
R0 T R (B4 METTLER TOLEDO) ;722 [ I, 4y
G REET (B AR AR AR A A .
1.2 3Kz HOpEXT IS D-AOBE (PR ik T )
AL, it 45 20070908 ) , D-Bf v A 4 (b 5t R 3K E R
B/ BB A %, SigmaA3131, it 5 D8120, =
99.0% ) , D-Hi%g i (R HT AR R AL 225, it 5
20070927 , 53 Hr 4k ) , L- 205 (G IE T E A Y RHECA
PR T4 24 |, 4ik %5 20081020, =98.0% ) , D-1 #5 ##
(dbmt & =R A R A A, it 5 20090108, =
99.5% ) ,D-FFLAE (db 3 R ERHEA R A 4
B Amresco 0637 ,t5 D8310, =99. 0% ) ; DL 3L b
TE % ( SigmaG0625 , 4t 5 ,20091203 , =98. 0% ) ; #i %j
BEEE R ( SigmaG5269 , 4t 45 20091203, =98.0% ) ;1-
R -3 - -5 -k s bk i (PMP, HOBR ) fE - 4E T A
B H] L it 20090324 ) 5 HHBE B2 R B L ER R L&
AR = U e B R RN DR S5 3 7R 2 SR 43 B Al
(B HHA ) s AR K,

BORS A R AT AR i 2 O T A, 2 IR E T 2 A
56 Fir AR ORI AT 24 0 308 43 1 R A A B P R
P. sibiricum Red. BT HEARZER G & FRHEY EAT P.
odoratum (Mill. ) Durce f T B2,
2 FiEE&R
2.1 WUk &M KRBRIZEM A S EHNE R
(50 em x50 pum,40 cm) , 2% phik K180 mmol - L™ )

FRVA W (3 mol- L™ NaOH ¥ I pH 10.3) ; 4 I I
KO 245 nm; R 15 KV AR IR O 5 0 5 0 AR
FEE 8 cm x 10 s,
2.2 UM IR A TV N BRI TR B AT A Y
[Tl Ko N N TR R TR RN
W ET SR e L A 25 T IR R e LR T R X TR
i 0.050 6,0.051 1,0.050 6,0.050 0,0.051 3,
0.051 6,0.050 7 g F10.050 5 g, %+ '& T 50 mL &)
SR 723 (P e I e I (S D O (W 1 |
BFRICEL IR 0. 251 9 g, & 50 mL &), K I
L85 AE I BRE W . FREL PMP 0. 877 4 g, HI %
VAT 2 25 2 10 mL, $2 5], il £ Rk 4 0.5 mol -
L™ B A A R T
2.3 MEREHE KHEEECL g LUK B4
(SR NGTRCE N ey NS S N R N TR
e ZLOBE B R A X RE S B A T A% 0..025,0.05,
0.1,0.2,0.3,0.4,0.6 mL X NFR%ER 1.0 mL, 5 &
745 mL w5 B E 458 5,10,20,
40,60,80,120 g - L~ AR A PO X IE S IR T . K
IR A BB G HESHE 100 L, Jim A 100 L 0.5
mol - L~" PMP H B % ¥ #1 100 pL 0.3 mol L7
NaOH %, 70 C &4 FAKB M 0.5 h, B H £ =
A 100 L 0.3 mol -L~" HCI %W h A1, in A
I mL =S H B e, B 2K A B E A A2 K,
0. 45 wm AL B Ik 8 88 75 B DA K R I TR
F18 Vi B A R A B, AH L 1) 06 TG B LA A, /A Sl A Ak
B, PEATLRME AT, MG 5.0 ~123.84 mg L',
] 9 5 F2 A Y =0.003 0X +0.006 1(r=0.999 8) ;
B[R A B Y =0. 002 8X +0.007 7(r=0.999 1) ; %%
B Y =0.001 4X +0.011 4(r=0.999 4) ; R Z=HE vV =
0.002 2X +0.006 9(r=0.999 3); H#EH#E ¥ =0.002
7X+0.014(r=0.999 4); L FL B Y =0.002 7x +
0.0057(r=0.999 3) ;& & IR Y =0.003 5X +
0.0013(r=0.999 1);FZ W Y =0.003 5X +
0.001 3(r=0.999 1), X H& 5 1E & A 1,
2.4 KEHmERE HU2.3 WK 40 mg - LY
TR A% RS WA A SR SR ERE 5 . THEE R B .
(TENRISE/ TR N R NE N7 N S N TRk
TS 2 R~ LA RS T A T 5 O A DR 06 1 AR B T
RSD 4> % K 1.6% ,1.2% ,1.5% ,1.7% , 1.3% ,
2.1% ,2.2% ,3.6% ,
2.5 HEMWIKE WE K EEZ KRR S
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®1 EREPEEFBEMNERENDRE

1 2 o s AR AR BRSPS RSD
" /mg /mg /mg /% /% /%

WM 0.4320 0.286 2 0.698 2 94.2 93.9 1.6

34 0.4320 0.2862 0.697 1 91.9
7
$6'8 910 0.4320 0.2862 0.7019  95.5
L 1 0.4320 0.4088 0.8216 95.3 959 1.2

) 0.4320 0.408 8 0.830 5 97.5

0o 2 4 6 8 10 12 14 16 18

t/min 0.4320 0.4088 0.8199 94.9

E1 ks PMP £74 M H CZE & E 0.4320 0.6132 1.0078 93.9 92.8 1.0
L. AR (BENR) ;2. PMP;3. AH ;4. B0 0. 4320 0.6132  1.0025 93.0
5. HIEBE;6. BUZEMET. HERRES. BILRE; 0.4320 0.6132 0.9973 91.6

o. A MEERR 510, - FUHERE L
Wy, B ff AR H & S5 I A W B R AR
W5, S5 R ARME BT AFOobE 200 L BRAE0 H 50
UM 7 2 W T R | LB TR I 0 T R N A 0 D
FUHAR 9 RSD %M 1.8% ,1.6% ,2.1% ,1.6% ,
2.0% ,1.9% ,2. 1% ,2.3% .

2.6 JnEERICRIRE LIRS A B2 b S 8

HE&EWE  0.864 0 0.574 6 1.417 9 96. 4 94.1 2.1
0.864 0 0.574 6 1.4110 95.2
0.864 0 0.574 6 1.3852 90.7
0.864 0 0.861 8 1.704 3 97.5 98.6 2.9
0.864 0 0.861 8 1.747 6 102.5

0.864 0 0.861 8 1.689 7 95.8

N e e e e \ 0.8640 1.2928 2.1037 958  98.4 1.9
B2 A 2 B R S OB D AR R AT A (] e A
o e e L 0.8640 1.2928 21570 100.1
E o RO VU, 23 I A TR] Y
0.8640 1.2028 2.4497  99.4

AR SR B, A I b R 3 A Rk B KT B A
M SR, B KO 3 0y, Bl AT AR IS R AT DN E o %2 EMHEEBRANERBNELE

3 = =

PR ICR SR AR, 2. i FahsE AR WArE Ml F¥E RSD
2.7 EAEZ BRI MR S8 2010 4R AR 2 & /mg /g Ime % % %

ORI S0, B SR 1011 ] BE

0.1775 0.1022  0.2729 93.4 930 1.9
i v W5 it 22 W 45 5 i DR 28 %) R 5o T 2 RS 7R Yk 0.1775 0.1022  0.2745 94.9
BE(0.5,1.0,1.5 mol -L™") &M & (90,95,100 0.1775  0.1022  0.2702  90.7
C) BEfIA (1,2,3 h) EZEEHE, #47 L, (3%) 0.1775 0.2044 0.3723 953 955 1.9
B, DL A0S H UK N A i DU A5 19 S s & 1o T8 A 0.1775 0.2044  0.3772 97.7
XF £5 R 2R K 24T T A 01775 0.2044  0.3680 932
Y IEAC S 45 5 (R 3,4) AT, 3 AR X B0k 0.1775 0.3066 0.4608 92.4 943 1.5
2 MW R 8 0 LI 1 6 T E > R > VT domee 0ATE R
CEfR R T DR A A, B, C, B0 0.5 mol -1 | 0.1775 0.3066 0.4712  95.8
B HE .95 °C 1 LR 2 b HEM 0.3645  0.2462  0.5866 90.2  93.4 2.5
0.3645 0.2462 0.5967  94.3
i 2 0 SV W56 e 25 A7 DA G % e IO R K 2 W 1 03645  0.2462  0.6004 958
mL, i1 0.5 mol-L™" H,S0, %W 2.0 mL, % #,95 C 0.3645 0.3694 0.7088 93.2  93.6 1.7
fHIR 2 h, ¥ H1J5, L 4 mol-L™" NaOH %3 f A1, % 0.3645 0.3694 0.7180 95.7
W BEEI10 mL B P, EEMA 2.0 mL _EiRGIR 0.3645 0.3694 0.7036 91.8
S~ | | el A B 7 AT I =Y VA e 0.3645 0.5540 0.8842 93.8 944 L8
Fh 5 2 0T T A0, 3 A K1 2 X 2R 25 0 e 0.3645  0.5540  0.9002  96.7
0.3645 0.5540 0.8775 92.6

SR I TC 5 RS W E B A 2 R T OB A ok
Ko LREH SRR IR RS B B
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x3 ENSHEBRMEIIRBRER

N I . L U T e T @;S *@;;f BER
Jmole Lol h /% /% /% /% /% /% o o /%

1 1 1 1 1 0.21 0.83 1.80 0.12 0.29 0.09 - - 3.34

2 1 2 2 2 0.96 1.90 1. 80 0. 05 0.33 0.50 0.12 0.14 5.80

3 1 3 3 3 0.10 0.30 0.99 - 0.31 0.17 - - 1.87

4 2 1 2 3 0.05 0.62 0.98 0.12 0.11 0.12 - - 2.00

5 2 2 3 1 0.17 0. 86 1.20 - 0.17 0.23 0.16 - 2.79

6 2 3 1 2 0.14 0.33 0.83 - - 0.22 - - 1.52

7 3 1 3 2 0.22 0.72 0. 69 - - 0.26 - 0.23 2.12

8 3 2 1 3 - 0.88 1. 10 - 0.27 0.19 - - 2.44

9 3 3 2 1 0.45 0.48 0.78 0.12 0.42 0.39 0.44 0.09 2.72

K, 3.67 2.49 2.43 2.95

K, 2.10 3.68 2.51 3.15

K, 2.43 2.04 2.26 2.10

R 1.57 1. 64 0.25 1.05

- (CF A B,
T4 RIS £ 50
JERWE PSR pME WO F P 1 ) A
A 4.105 2 2.053 2.227 >0.1
B 4.308 2 2. 154 2.336 >0.1
Cc 2.736 2 1.368 1.484 >0.1
D(Pt%) 1844 2 0.922 [;-““——‘R/J‘"\d GE{
kY 78
910

HFy,(2,2) =9.0,F, 45(2,2) =19.0,

5 R 2R 38 B d R K K- 0k 8 e UL R A AR R AL S
N AB,C,,

2.8 EMZHRRICS M 1R 2010 42y
SRR AT 20 . AT 20 A R A IR A S B iR
TFT5 1 [ 8RS, fie 408 T 1 e Ak 4% 16 ) B0, DL 3R
5,6,

H1 5 22 3 Br Al A, 3 A DR 380 A 22 W ) % it
S5 T0 0 R R (FRE SR R AR A 4R R BOREAT Bk
Ko LRG TG B RES T B SRR S A B K
5 PR 2R 38 B K oK P, 8 % e D0 R il A 1F LA
A A,B,C,,

2.9 WM EMZWERSYRMGTAE REE
2.7 5 2.8 UK B & A WA 100 pl, 4% 2.3 TR
WA TIERT A, BAAT Ik o AT 4 SR LA 2

2,10 TN X UK R S R BB R T T E BORY
MEAT & i IR 2 S5 34 e ) 36 40 0 X B
V(0. 610 g- 17" ), 4 il b ofiz i 2, 75 44 % B

2 B
7
8

1

3156 9 10

0 2 4 6 8 10 12 14 16 18
t/min

B2 EH(A)FEM(B)KEYE PMP iTEYH CZE &
Lo AR (WK ) 52. PMP;3. AHE ;4. BTRCARE 5. A400
6. FZEHE;7. HEME 8. IUNE ;9. ARG ;10. FFLHIRERR

MMM EIIE FFER Y =14.705X +0.014 6 (R® =
0.998 9) , FFWI7F 12.2 ~36.6 mg- L~ 4 2 b ik Jir
(C) 5WOLE (A) A RIFM&MEX R, K277k
WE B EAT 2RI E RS, 5
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D
. s vy E AW RO WEN R WES kA @;S ﬂ;;;f T
Jmole Lol h /% / % /% /% / % /% o o /%
/%

1 1 1 | | 0.11 0.64 5.90 - 1.04 0.20 - - 7.89

2 1 2 2 2 0.29 0.79 4.60 0.26 2.20 0.37 0.47 0.79 9.77

3 1 3 3 3 0.21 0.42 4.10 0.26 0.79 0.71 - - 6.49

4 2 1 2 3 0.23 0.26 4.50 - 1.80 0.50 - - 7.29

5 2 2 3 1 0.22 0.43 4.50 - 1.80 0.44 - 0.56 7.95

6 2 3 1 2 - 0.77 4.60 - 2.00 0.85 - - 8.22

7 3 1 3 2 0.06 0.31 1.20 - 1.20 0.51 - - 3.28

8 3 2 1 3 0.07 0.50 2.00 - 1.80 0.46 - - 4.83

9 3 3 2 1 0.07 0.23 4.00 - 2.40 0.84 - - 7.54

K, 8.05 6. 15 6.98 7.79

K, 7.82 7.52 8.20 7.09

K, 5.22 7.42 5.91 6.20

R 2.83 1.37 2.29 1.59

R A B, C,

B - ACE AW

F6 RO RN E A 1.95: 14.57:0: 14. 41: 2. 49: 0: 2. 46,

JEFW CPHA AME ¥y F P 3 itig
; wess 2 7w s ol U5 AT FOR I A 0 2 L A o A BT
B 3.465 2 1732 0.910 >0.1 PLAEWE A2 0 BB L SR o LB A 2 b
¢ o002 sese  ao 01 R CRFLMRERD, AT ORI TS A2 5 LA
D(B%)  3.809 2 1.904 R B AR KR 22500 o FRATTIN A5 A BT 2 0 35 2

E‘E:FO_] (2,2) =9'0’F0_05(272) =19.0,

RT AHAENEBNETSHAENER(n=2) %

g EX)
RS 3
1 2 ) 3
(B
- B R 4.39 7.24 5.80 5.8 6.94 4.57
CZE 6.35 7.63 5.89 7.86 7.00 4.24

B3R B A B AT K S, ¥ bk J7 ik A
fift AT, B AN UK R AT I E . TR B A
Bl BT ACOBE A A | BR2EWE CH ERRE E FLRE A A
T T2 R > L T8 1R 194 26 BUJRE UK 1L 4 531 Oy BORS 1
0.63:1.00:1.09:0.35:1.91:0.79: 0: 0;2 5 0:
1.00:0.95:0:1.55:0.74:0.65:0.62;3 5 0: 1.00:
2.73:1.47:1.82:4.74:0: 0, £471 5 1.00:2.21:
6.66: 1.34:13.68:5.26:0.88:0.54;2 = 1.00:
5.77:15.71:1.35:5.94:1.68:1.20:1.31;3 51.00:
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