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[ Abstract | Objective: A method of 1-phenyl-3-methyl-5-pyrazolone ( PMP) pre-column derivatization
high performance liquid chromatographic was established for analysis of four kinds of monosaccharide and two kinds
of galacturonic acid and glucouronic acid. Method; The polysaccharides were extracted by hot distilled water,
precipitated by alcohol. The product was purified by ultrafiltration and formed monosaccharides by sulfuric acid
hydrolysis. The hydrolysate reacted with PMP to produce the PMP derivatives that were analyzed by HPLC. The
optimum conditions of derivatization were determined by studying the quantity of PMP and sodium hydroxide,
reaction time, reaction temperature and hydrochloric acid consumption during neutralization. Under the optimum
mobile phase which was acetonitrile-phosphate buffer (pH 6.8), PMP derivatives can be separated successfully.
This method was applied to monosaccharide compositions analysis of SDP, SDP-1, SDP-2, SDP-3. Result: The
results showed that three polysaccharides ( SDP-1, SDP-2, SDP-3) were obtained by ultrafiliration, molecular
weights were less than 10, 10-50 kDa and more than 50 kDa respectively. Both SDP and SDP-1 were composed of
Man-GlcUA-GalUA-Gle-Gal-Ara in molar ratio of 1:0.8:0.7:3.4:3.3:2.1 and 1:0.5:0.3:0.6:0.6:0.4; SDP-2
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was composed of Man-Gle-Gal-Ara in molar ratio of 1:2.0:0.2:0.3; SDP-3 was composed of Man-Glc in molar

ratio of 1:5. 4. Conclusion: The method is accurate and sensitive, thus suitable for the analysis of monosaccharide

composition of Suanzaoren Decoction polysaccharide.
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3000 r-min B0 10 min £ B UHE, E TS,
T K BT 3 B DL, A5 3 B £ B AR A
('suanzaoren decoction polysaccharides,SDP)

2.2 B HERNSEL 2.1 T A HE
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29 10 mg, D-F %% 50 mg, D->:FLFEZ) 50 mg Fl
D-BURLAARELY 12.5 mg, K B FRE , 700 & 5 mL &
L, FH K i o 25 3 20 B, A 0 T RS 45 T
S W H AR i A W% 1 mL, B F 10 mL &R
IR R 20 $2 50, RIAS D-H 88 4 , D-7 %5 5
M2, D->F- L% I IR , D-45 %5 B, D->1 FLAE L A0 D-Bi hir
10198 5 2 vk B 4% 31 A 250. 8,200.0,202.9,1 005,
1 002,251.3 mg-L ™" 1R & X0 B8 S0 .
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FH K 0 ff OF 8 45 2 20 B, R4S T o vk B 43 ) Ry
2.50,2.50,2.50,2.50 g- L' fREA 5 LB .
2.3.3 RAXESERA AL RE S R
A% BB W45 500 L, B 10 mL H ZE 2.0 4
AR A 500 pl 0.5 mol- L™ NaOH F1 500 pL
0.5 mol-L™"PMP & jEIR2A),70 C /R A 90 min,
B, B VKK B A 10 min 280k 52 R, FEANA 500 pl
0.3 mol- L™" HCL & W F A, i A G4 250 3 Wk, 4
W2 mL b JEKAH 0.45 pm j§ f55 28 58 B AT F FE
G307
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2.4 3% %M Kromasil C 6%+ (4.6 mm x
250 mm,5 pm, KEHICIAAF) s LIE(A),
WEMR £ 22 vh W (pH 6.8) (B), B BB (0 ~

10 min, 20% A;11 ~ 15 min, 20% ~10% A;16 ~ 18
min, 10% ~25% A;19 ~23 min, 25% ~ 15% A;
24 ~25 min, 15% A ;26 ~30 min, 15% ~20% A) , %
1.0 mLemin " 3 30 °C, 80 % K 254 nm, 3
et 20 pl,
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KW PMP, D-H @& W% , D-7 % W5 1 1R , D->F 7L b5 %
iR, D-7 %4, D-2F ZUE , D-W] 5 A7 85 (4 45 B2 i 8] 43
Wk 10.38, 11.41, 13.30, 14.69, 23.22, 24.53,
25.702 min, 4 BRI 2 FhOWE RE R 1Y €030 0% O 15
JEY > 1.5, & ki B IS AL > 5 000, 4 2 T
1E0.95~1.05, (A& WK1,
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L. D-T @& 4 (Man) ;2. D-Fi & BEREFR (GleUA) 53. D-2RFLMHEE AZ ( GalUA) ;4. D-F % B (Gle) ;5. D-2EFLME (Gal) ;6. D-BIH (4 ( Ara)
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o I T R VIR B2 0.100 0 g = L™", D=~ JUE S P2 i 12t ¥k
&5 0.101 5 g-L_l, D-F 7 e E o 0.502 5
g 7", DY FLBE ik BE 0.501 2 g- L™l D-pif 4
BB R 0.125 6 g-L7") % 2.3.3 T F A2k

657 10 W 5 7 vk HEAT AT AR AR 2 2.4 TR (3
GRS HEAE 6 UK, A0 % D-H 5% Bl L D % OB
M D-FLHEEERR | D-H 45 0E  D-F FLAE (A D-Blfir
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x1 BELERE
A Ly i LR/ g r
H b Y =3.512 x10*X +2.074 x 10° 0.125 4 ~3.761 0.999 0
b FLE R TR Y =2.899 x 10*X +3. 735 x 10° 0. 100 0 ~3. 000 0.999 2
AT 2 i T R Y =3.423 x 10°X +9. 11 x 10* 0.101 5 ~3.045 0.999 4
SR Y =8.26 x10°X +5.643 x 10° 0.502 0 ~15. 08 0.999 2
T 4 Y =2.001 x10*X +5.239 x10° 0.501 0 ~15. 04 0.999 0
[EETRISE Y =4.434 x10*X -3.002 x 10° 0.125 7 ~3.770 0.999 6
2.5.4 HEMIAE HSDP-1 b SiE W 6 17, 4%
Y S [ e S 4
500 Wi, 4 2. 3.4 TR 73 P47 45 A v v, ¢ ket
2.4 51T & AHESHERE 6 Y IT 5% D- T BRE DI, o DRAENHEE MR PHOR PR RSD
BERE IR L D->F: LB B 2 L D~ 1 L D->F FLBE . A S B N
D-WTRLASH 25 fF 3 RSD, 45 301 RSD 48514 e e
2.7% ,2.2% ,2.3% ,3.0% ,3.0% ,2. 0% ,RXHEL 13.05  12.60 25.25  96.9
PRI 12.71  18.81 31.22  98.5
2.5.5 RS HUSDP-1 KSR 500 L, 4% S gz :::1 ;‘3‘;‘ zjj
2.3. 4 WUF ik A A AL, 12 0,2,4,6,8,12 h, 4% 2.4 GalUA 8. 81 4.42 13.13  97.7  97.8 1.3
TF A RERE 0 B, 10 55 D-H 5 05 | D-7 %65 4 I R 8.40 442 1272 97.4
D=2 FLARERR D~ G DK FLukE A D-Bl i {1 D
: VAN . e s ) . ) .
2.6% ,2.7% ,3.0% ,1.5% ,2.3% , 3% B AL 5 % W 8.81  8.80 17.41 97.7
IR AE AL AR 12 h NERAE . 8.52 13200 21.32 96.5
8.71 13.20 21.71  98.3
%A I Y R
2.5.6 YRR B HHE SDP-1 fitil B 893 1320 21.61  96.0
W9 My, 45 250 pL, #% & (150% ) . (100% ) | fIX Gle 14.33 721 21.43 986 983 1.1
(50% )3 /v HE 53 SRS 5 10 AR £ % B 7 WO 1444720 204966
14.32  7.21 21.52  99.5
= I =Ly 1% 6 I\
B ) A — DR AR 3 0 4K 2. 4 T 5 1491 1440 2831 979
WA RE M. D-H 8E B D A MERE IR L D-2F 1432 14.40 28.52  98.4
SURHRE R DA B35 DK LI A D-BT LA 15T 2y l4.61 1440 29.01 9.6
14.34  21.61 35.45  97.5
AN
B 51K 98.7% (RSD 1.2% ) ,98.7% (RSD 14.53 2.6l 36.14 99.4
1.0% ), 97.8% ( RSD 1.3% ), 98.3% ( RSD 14.62  21.61 35.63 97.2
1.1%), 97.8% ( RSD 1.3% ), 96.4% ( RSD Gal 16.34 8.20 24.24  96.3 97.8 1.3
16.22  8.20 24.12  96.5
ks B[
0.8%). &K 2, A . 16.32  8.20 24.32 97.3
®2 BMECHPELEMEDRERR 6.2 1641 .33 980
LR s AR AE BNk FEXE RSD l6.61  16.41  32.52  97.0
4 Jmg Jmg /g S W% % 16.33  16.41 32.34  97.7
16.34 24.60 40.54  98.4
Man 26.11 13.00 38.9  98.5  98.7 1.2 16,80 24.60 4100 9586
26.31 13.00  38.81  96.2 16.31 24.60 41.01 100.5
26,50 13.00 3940 99.2 Ara 18.42  9.21 27.43 97.8  96.4 0.8
26.63 26.01  52.84 100.8
18.00  9.21 26.90 96.6
26.41 26.01 52.12  98.8 19 41 091 2832 9.6
26.25 2601 52.06 9.2 18.55 18.50 36.45  96.9
26.36 39.00 64.76 98.5 1894 18.50 36.64 958
26.4539.00 64.75  98.2 18.12  18.50 36.02  96.9
26.43  39.00 65.13  99.2 1871 2771 45.00 95.1
GlcUA 12.65  6.31 18.86 99.0  98.7 1.0 1850 2771 45.03  95.8
1270 6.31  18.90  99.4 18.54 27.71 45.05  95.8
12.52 6.31 18.73  97.9
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2.6 FESERIGE 22032 TR ik ARAE, 6l &
AT, 5 2. 4 VTR SRR 4 BT 30 SR £ 3 0
T AR, AR — sEE TH SRR A0 vhobl 43 1 2H RN
o HRNIEE 3,4,
%3 BRE{=% SDP, SDP-1,SDP-2,SDP-3 [ 3 ¥ 4 FX
ZHE RN
SDP  Man-GleUA-GalUA-Gle-Gal-Ara

JBE IR L

1:0.8:0.7:3.4:3.4:2. 1

SDP-1  Man-GlcUA-GalUA-Glc-Gal-Ara 1:0.5:0.3:0.6:0.6:0.4

SDP-2  Man-Gle-Gal-Ara 1:2.0:0.2:0.3
SDP-3  Man-Gle 1:5.4

F4 HISEDPRABEHNEENE(n=3) mgL"'
il SDP SDP-1 SDP-2 SDP-3
HER 92.3 52.33 74.33 54.33
2 ZL R 71.56 25.43 - _
] A B T TR 66. 50 17.33 - -
> LB 309. 8 29. 10 146.5 293. 1
i A 310. 1 32.57 15.37 -
[ETR(ER 195. 4 185.0 22.47 -
3 itig

0P pH X RE AT AR I 4 B AT T R, S
B iE— 4% 5T WG R 9% oP R (pH 5. 4) FIBE R 2% o
W (pH 6. 8) Xof £5 FiBE A1 A 0 1) £ BR (B B 0 18 sl 2
s . 45 R R, R pH 6.8 Ay MR 2% mh i
A 43 5 R Fe A, A3 A I TR, g T PR A 38 5

A 2 B A4 B B AT T mol BB S 2 mol AY
PMP 254, Ry (405 26 Ak R 56 42 dE 47, T 388 i i 2E
PRI A . A SE B 500 w19 TR A B0 A o
W, 7 500 L 0.50 mol- L~ ff) PMP H EEV W, 44 i
PMP i F & iR A S S 1 60 f5 5Bl JG B4 T
0.50 mol - L™" NaOH ¥ ¥ FH &, /& B4 51 ky 250,
500,750 L, 45 % 35 W], NaOH % W JH 5 0 500 pL
I 2% b B 1) PMIP 437 25 7= ) (1% 06 T R 2 Sk de KA
WO NaOH ¥ WM A it 2l 500 plL.

el 41 (dn 2. 3.3 k) AR A 1S 00 T, X
A= Ak B g B 8] 3R AT T % 5%, 4y B A 30,60, 90,
120 min &5 2B, 520 B [H] 2 90 min B, 45 Ff BpE
(g PMP 477 A= 7=y (1 e 1 AR5 hy doe KA, B0ATT A Ak R
N 5[] 3% >4 90 min,,

TEAT A2 B 58 B, B % R AR 28 rp ) el E A7
rRORIL, T R B AT AR AR 0 7 R RG], A
S AR A T R Ve ) E R R KRR A
10 min PSR BE S50 SO0 45 R BT, R A v AL

O

2. @%%&M

z—z

— N H 08}4”
o]
%&@( H%M

a. ARMITAE A s b, SE AT Y
B2 1-FE-3-FE-S-MEMHE ( PMP) 5iF 5 4 5 4 K N S E

BER KV ) 10 min , & Fl SRS ) PMP 477 4 7= )
AT AU R e . SOk — MR AR A R S L (R 2
AR EKRB N ERERSME D %Fﬁ(%éﬁﬁif‘ﬁ
W) 7= 2R e A a Wi (BT AT ) o

B, 1 5 LR S KT 0 C ¥ 41 10 ming

8 1A A A BN IR BE L 43 SR T 50,60,70,
80,90 C/KIE &AM, SR)G 2 2. 4 TR & F 0B kE 0 1,
IO SR U TR AR, 25 BE R WA 7E 70 °C KW 40 F #1504
oS B BT A5 45 BB U TG AR e K, R 3R B 70 °C
Sk A A AR RN T o

FEAT AR AR B o A £ 1 PMP A7 AE 26 5t
BG5BT A WCE B2t i ) PMP, BRI
VWA 500 L, ¥ 2.3, 4 TR $E47 AT A 4k, A G
D5 HEAT A, BEIR 2 mL, B S5 FE R A A 1,2,3
WK, HE 2.4 TR R4 a0 s i T AR, A5 R SR
Y E I3 Y BT 25451 99. 0% (1) PMP B 52 7
HORECH 3 K.

HH & 2 BT, BB B PMP A7 AE 72 ) (b) 1 4k 2
ShRL A BME L AL pH X A Y PMP i AR R
fift 2SR BE A S2 . pH > 7 RNF T HEE PMP fiT 4 )
FR ik B AR ST T A — o T R AR IS 231G K b
AR IR . pH KA ( <4) , FERRTE KA NG
PR KERIE , S A R A3 AT A A 1 (a) , DA
7 38 R B AT AR W B G o HR B T S TR R B (250,
500,750 wL) [ 0.30 mol-L~"HCI H HlJ5 1) % Bk

BB SR 500 WL (19 Fh 8 R A% B R )
PMP 777 A= = Wy 11 W T R 35 o8 e KA, o 8 HCL %
WA R 500 plL,

GC AT A=A E 2 H i I a2 B0 20 o e B
B AR g 2ok AR v s ol FOME S A Ak, Ak g = R
BT A, N 7 A 2 A0 PR A HER . 5

GC!"™ ™ g AR e, HPLC ™" 3 43 by bl i) B A5 4% %

P BRI B4 ) &0, W] i) HPLC 35 (4 22 B 43 B3 5 X AT il

AN TR B8 43 B 4y BT o TE AR Z AT A Ak DT i,
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MG B i A I, AT A B B Tz B R o
AR SR ] PMP AT Fif 77 42 HPLC 35 0 i IR A~ 1%
th 22 Y SAOME AR 2EL I, 10T TR TR, RO
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