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Separation and determination of polysaccharides in Mucuna pruriens var. utilis
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Abstract : A method for separation and determination of non-starch total polysaccharide in Mucuna pruriens var. utilis (MPT)
was established. MPT was separated using water extraction followed by ethanol precipitation , size-extrusion column purification
methods ; monosaccharide composition of MPs was conducted by HPLC analysis of their PMP derivates. Three major constitu-
ents ,MP-1,MP-2 and MP-3 were separated from MPT,with mannose, glucose and galactose as their monosaccharide composi-
tions , respectively ; The content of 3 monosaccharides in MPT was determined to be 9.69,7.87 and 12.09 mg/g, respectively.
DNS colorimetry method was adopted to determine MPT amount in Mucuna pruriens var. utilis,which was assayed to be 141. 4
mg/g. MPT was composed of both MP-1 and MP-2 in major,and the determination methods mentioned above could be applied
for quality analysis of MPT in Mucuna pruriens var. utilis.
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1.2 USR5

LC20A 80 (%A ( H AR B A H]) 5 Agi-
lent 1260 Infinity [T &% AH (538% R 48 (36 E LS
NH]) ; Tecan Infinite M1000 Pro BbniY (3 L7 &
23T 3SB-5200DTDN 75 AL (77 8 2 A= 4
FHE B A A BR 2 B ) s MP2002 HL 5~ K- (5T
TR A AR AT FRA 7)) s ME215S B H 7K (18
[E Starorious /A #) ) , HW-40F HW-55F L ( H A
Tosoh A ) ;5% K1 3 ,5-fiF 3 /K #1# ( DNS) it
N R A R A PR R ) 5 1833 - -5 -
MR ( PMP) | = 380 R | & Pt 45500 1 28 40 A
Al (E R A=A R A ) s O (a2t 5
i Oceanpak A \]) 5 7K A GERG I SE1 K
2 FAEEHER
2.1 BEZENSBEMNEN

SETH 50 g, FH 1.0 L Z B85 $2 50 1 h, 7
REFEMA 1.0 LKA I h EERECT IR,
A IR, W e 46 2 350 mL, ZEREFE FINA 2
B2 50% £ FEL B 4 °CvKFR i B 1, Fhog 15

M ZMEAH S 1(MP 1. 1) 5 38Rk 45 2 100 mL, [7]
BIMACBER T5% CRELREE ¥, g, 151
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Sevage BRI 1, IR AR 21, FH 4 mL K%, 24
HW-A0F (A, 354%: 7K S Ue M 70 4l Ak , 28 - i A 1L
B T HEBH 1% ¥ (high performance size-exclu-
sion chromatography , HPSEC ) #:il-5 I AH [F) i 43, ¥
FET A3 T2 288 MP-1(6.2 mg) . MP 2.1 Jf] 40
mL KA, A5 bR 3 (M HWA0F 3 4 a1k, 743
J4 5 008 MP-2(2.7 mg) MP2.2;MP 2.2 Jif] HW-
55F (A EAE4lifk 1908 . 20 MP-3(3.5 mg) ,
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2.2 BESEPHEBEEARMESENE
2.2.1 8 SRR SR e 3R I

BUB G A (340 H) 295 g, 1] 100 mL 7K
FRERICL b, FlE, DEWAERFE T I A K O BER

15
[ 7] Time (min)

HE S HEHMA HPSECs
HPSECs of MPs samples

T5% £ PR IE 4 CUKFR i E o i, IR U vE, T
1, B3 & 285 (MPT,273.5 mg) .
2.2.2 BiXSBER

B MP-1 ~ MP-3 #)2.0 mg, MPT % 10 mg, 53
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HIA 2 mL 2 mol/L =R, T 120 °CHEFE % 3f K
fift 2 h DR AR I B2 R AR E R 2
PR, KSR ERE 2 mL BI, 74, BfSit
A
2.2.3 FRRIER

KB FRICH B84 10. 42 mg F %4 10. 36 mg,
2EFLBE 10. 68 mg, B T 10 mL K8, HKECH A
Xof R A A8 VS VR o A 9 T LA X TR A T VR S
mL, & T [[f]— 50 mL i, ke s, Biig 3 f
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KR T Ay 22 BB T (A ) B B 0, 25 P o

2.2.4 ATANHLIER

Sy KR L2, 2. 27 TR A A 2. 2. 37
TR X RS 1.0 mL, 4350 A 0.5 mol/L ¥y
PMP HIE% 7 0. 5 mL.0. 3 mol/L [ NaOH J5% 0. 5
mL,J&5], T 70°C /K v 100 min, {221 2 530 , N
A 0.3 mol/L () HCl 7% 0.5 mL 1, FfimA 2.0
mL G TR, K2 B A3 K, ik, A
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Fig. 2 HPLCs of monosaccharide compositions of MPs
Vo1 HER 2 k3 3Lk, Note:1 Mannose;2 Glucose;3 Galactose.
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k30 C 5 FERER 20 pL, FEMLEIE AT, &5
WETRE A B K40 B, B A DL B 8 KT 5
000, #H£4AY HPLC DLE 2,
2.2.6 HMEXERER

FEB M2, 2. 37 W F RGBS 1 mL,
Fiet2. 2,47 WUT J5 ik il A AT A AR 00 X BRS¢

“2.2.57 TN Gl SRR E  IC R TR, L3
Rl BB A RV (o, pug/miL) Sy A AR A | 06 T AL
() AR BIE 8T S5R R, HEw b
B CEFLBETESS A R R L N PR G R B R
G (SRR r BIRT0.999 0) (WK 1) o
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Table 1  Linear relationships of 3 monosaccharides
By [l 77 HHRFREL LN
Monosaccharide Regression equation Correlation coefficient Linear range (pg/mL)
H & B Mannose y = 173.20 x - 84.05 0.999 7 4.17 ~ 41.68
% B Glucose y = 99.47 x - 79.96 0.999 4 4.14 ~ 41.44
Z B Galactose y = 119.02 x - 111. 64 0.999 2 4.27 ~ 42.72

2.2.7 AFERE

HU“2.2. 67 TR ATAE AT BE AR, $562. 2. 57
T o 25 A S UERE I A2 6 Uk, i S A
o H B A 20 L 2 FURE % E BLAY RSD 43 51 R
0.54% 1.14% 0.85% (n = 6) , 3 {40k %5 fF
RA4f
2.2.8 MK

Hee2.2.47 10 (1 [R) —fis A AL R s T, 4
AT ERFATHCE 0246812 h i, #%2.2. 57350
TGS e SR AN AR R A
ZJHE LIS T LAY RSD 43514 0.76% 1.27% .
1.49% (n = 6) , RWAMLA AR ZIRCE 12 h
MR E R R AT
2.2.9 FTHMHRAE

53 5K %5 R BC MPT 10 mg, 3 6 3, K%
“2.2.27%2.2. 47 TN il £ AT AR AR TR, PR

“2.2. 57 N AR A RN A 0 SR T AR AR
1= 7 R A 45 b BB B i, A5 MPT i
HHER b A R R E R R 9. 69
7.87.12. 09 mg/g, RSD &K K 2. 05% . 1. 78% .
2.19% (n = 6) , KPAIEREIER L
2.2.10 AeAfEk X

I3RS E RIS . 0 mg MPT i 2L 6 173, 7351
FE 25 I C B 2 P A R 6 BB AR 1.0 mLL, A 1
mL 8 mol/L =3 LFR, 4% 2.2.27 “2.2. 47 Tl | ifi]
BATAEACER W, Fe 2. 2. 57 T T 8 ik S5 R ik
FEIAE , 1O SR T AR, AR ] 05 7 R H AR A B 53
B IR R e (L3R 2) o MPT i &R
Wi REATHE L F LB A ST 2R [0 053 4 0 o 97.
96% .97. 66% . 98. 71% , RSD 4% % 2. 15% .
1.98% 2.32% (n = 6) , RWIA T INFE R R
it

F2 EWERMELER(n = 6)
Table 2 Results of recovery rate(n = 6)

S TR A EES 8 MEVES -2 i
Component Sample weight Added amount Measured amount Recovery rate ~ Average recovery rate RSD(% )
" (ug) (pg) (1) (%) (%)
HEE A 47.85 50.07 98.31 100.78 97.96 2.15
Mannose
50.58 50.07 98.73 96.17
48.43 50.07 98.38 99.76
52.64 50.07 102. 14 98.86
51.79 50.07 99.83 95.95
49.86 50.07 98.06 96.27
iﬁﬁ*ﬁﬁ‘ 38.87 41.45 78.98 96.77 97.66 1.98
Glucose
41.13 41.45 81.64 97.73
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%23 2 ( Continued Tab. 2)
[T AT A A5 &S S22 [l
Sample weight Added amount Measured amount Recovery rate  Average recovery rate RSD(% )
Component
(pg) (ng) (ng) (%) (%)
2 A 38.40 41.45 80.35 101.21 97.66 1.98
Glucose 42.66 41.45 82.41 95.90
42.05 41.45 81.94 96.24
39.61 41.45 80.28 98.12
L 60.27 64.08 122.27 96.75 98.71 2.32
Galactose
63.13 64.08 126.73 99.25
59.38 64.08 120.96 96.10
65.52 64.08 130.78 101.84
65.81 64.08 130.36 100.73
60.94 64.08 123.47 97.58

2.2.11 RS E ZhEh s S pile
MPT 5L B2 , 2002, 2. 97 F 2 MRk i 4%
Ho AN, MP-1 2200 2, FL UM 2H Al 3 22y H 25 0
PLK G — AR FAEAME (1 18.0 min) ; MP-2 MP-3 [ 51
WELL AR ARL, 25 BT A8 P 2L (L 2)
2.3 DNSEMERESHENSE

2.3.1 BksRiEik Sl

WOM TR (4 40 Hfi) 29 0.5 g, W& E,
B HIEHIE L AFEIMAK 50 mL, % 2, R E
AT (I 300 W, R 40 kHz) AR FE 1 b, %
ZER, FPRE A, KRR IR R 132 I8

iof HREEDEW , B4 o
2.3.2 BHXSIER S2

K& B I mL W ST, B H R
K% 2 mL 7K .2 mL 4 mol/L HCl {7, T b /K i
8 1 h, A 2 mL 4 mol/L NaOH ¥ ¥
AL AL 5] 10 mL 250, Be il o i f s i S2.
TR, TRIVE O b2 IV

2.3.3 MR BIER

R AR 105 °CR 44 22 18 5 A9 J0 /K f 2 b

10.75 mg, & T 10 mL 258 1, sk s fig ot

2], B
2.3.4 HSegnlE

T2

B,

SH MK SCHRIEA T o N 2 e U T
S1.82 4% 1.0 mL, 7358 T A I E H , % A DNS
1 2.0 mL, IR A, WK IR SBE S5 min, Y 7K ¥ 30 2
i, FAS 2 10 mL B, Bo D9 AR s i, IR
200 L B TR AR, £ 540 nm K Ab 235300
MWGRE (A) o AR Hha i 2 B [ 091 07 A, 23531 el ARt
IR ST \S2 I R MR i R SO (5 S

AU CEVERY S i, o SO S R T RS
() He s B TR A R
BHE = KBBLERBERE x HEEH x 0.9

ZRE BN B A SRR B R 250
2.3.5 HAwW&wEs

FEE 2.3, 37 T X IR 0,0.1.,0.2
0.3.0.4.0.5 mL & TilEH, MK EZ 0.5 mL,
Sy BRI DNS 38 1. 0 mL, #8257, 3k K i oo
PS5 min, BOH W R K H B =R, B E 10
mL 2RI K F B B 28 $25) . DA R R
RZS L R 200 WL BT AR Y, 7E 540 nm JE K
SN RE WG RE , AW (A) S AL A , 4 280 W ik &
(C) AEAebr, 2 hilbriEd 2k mHJ7#E:4 =0.014
7C +0.005 5, MHEEH r=0.997 2, S50 F0, 15
10.75 ~ 53.75 pg/mL ¥ FEEVE I LR 56 R R AT
AR 3,

3 GMEEER

Table 3  Investigation of linear range

i34 WL RIEWOERE
Concentration( pg/mL) Absorbance Corrected absorbance
0 0.067 8 0
10.75 0.229 6 0.1618
21.50 0.375 1 0.307 3
32.25 0.567 6 0.499 8
43.00 0.7317 0.663 9
53.75 0.8308 0.763 0

2.3.6 HhEERE
WA UL 9 ST .52 4 1.0 mlL, 5351
TR 2. 3. 47 U F AR IR % S i H
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BE6 YR, 45 SR 5 RSD A 1. 11% , Ak RSD K

1. 10% , RILAERE K4
2.3.7 REMERE

R e CBECA A ST .82 45 1.0 mL, 73 531]
T, 2.3 47 N AFE )5, 7 0,0.5.1.0,

1.5.2 h o6 .
MBERSD 4 1.12% .,
R

2.3.8 EHAMRXE

45 LR JFBE RSD 1. 15%
SERRUIATRTE 2 h WhaE

W R U TR 6 0, G2 0.5 g, 2 I
“2.3.27 A2 3037 T 5 ok 4 0 SRR AL S B

F4 MEERKEIWER(n = 6)
Table 4 Results of recovery tests (n = 6)

W, e 2. 3. 47 WU ¥k S5 RIS 1
=4 2.07% ,RSD 2 2.01% (n = 6); BB F15
M 15.67% ,RSD K 2.77% (n = 6), Z55%i5iH
I E B A
2.3.9 ImAFEk R IE

FRICE 3 1 S R 29 0. 25 g KGR, 3k
6 17, 43 5IAG 26 I 5 €L 00 B 1 AH T 0 A 00 B
VR, H2.3. 27 F1“2. 3. 37 TN R S A T T
B, B2, 3. 47 TR AR E WO RE . A5 R, EOHE
SER R Sk 98.97% ,RSD Ky 3.54% (n =6) , 3
B TR SR R A7, BRSO W3R 4.

[T it A HUEG Sy IVES S35 [m] i 2
Component Sample weight Added amount Measured amount Recovery rate  Average recovery rate RSD(% )
P (mg) (mg) (mg) (%) (%)
39.27 40.37 78.71 97.70
38.77 40.37 77.18 95.15
W% B Glucose 39.38 40.37 77.96 95.57 08.97 3 54
39.48 40.37 81.36 103. 80
38.75 40.37 77.82 96.79
38.97 40.37 81.29 104. 84

2.3.10 H&b S LSFMNE
FE42.3.27 142, 3. 37 TR J7 i A 38 IR A
EPEVR 122, 3. 47 IR D IR LRI E 3 IOt

JE, FHAMRIE T 5 dt 22 W R JORE 35 42 (LA 2
BT JHPR LR S 2E, 250 b 2
M 141.4 mg/g,

RS WEZHEABNELR

Table 5 Content of M. pruriens var. utilis polysaccharides

e S2 S S1 ik J5UHl & B EZ 7 xis
S mmi Total sugar content Reducing sugar content Polysaccharide content
ample (%) (%) (%)
1 16.33 2.12 14.21
2 15.76 1.98 13.78
3 16.57 2.14 14.43
FH4{H Average value 16.22 2.08 14.14

3 iiREHie

ABIEFE R KSR BEDT 707 HERE 0 350k % 8
WA i, N aRAS 3 Ff 224 o), A0 4 1
AHERRME 2 D FFL AR, XS A G IS
PPURELE UL 5 H R SR TR S 5 — AR
W, HBARR A it — B E . iE— 2D F ] PMP
RERTAT A= A-HPLC YR A8 52 22 W ) OB 2t A7 35
REIER T R DNS skl s i 2 h o e g

LURRY, A SCHE RIS I E A R A LR
Mo TR R R DR SRR O AT T A
Hh 2l S IE

ABIFSE R X e PR [ AR G A T HE A, A B
TR MR BCR AT (H SR A B 2 e
Hh AL R BB 2 i v ) 2 W (226, 41 mg/
g) W E R T HE M (6. 09 me/g) 2 HoAh HURE , kN
R PR P IS 32 AR I AR VA B A 20, T
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