http.//journal.gxzw.gxib.cn
[ &M4 Guihaia Feb. 2017, 37(2) :265-270 http.//www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201601032

IR v F, W, BT, & TSR B ES i %8 [T]. ) PR, 2017, 37(2) :265-270
QIAO X, ZHUO S, YANG ZM, et al. Extraction, purification and structural identification of Moghania polysaccharides [J]. Guihaia, 2017, 37(2) ;:265-270

TRHESHENRRENEEERNERE
ROELE R BTV, BEE, Al

( L JPEPBEZGRAE, FT 530001 ; 2. T PHRME A BE2EBE, T00 MM 5450055 3. T PUAEY) DhREY) BT SE S A T 85 i g 5

’q;ﬁ;;ﬁ 25? PRI, P FEAK 541006 4. (14 P EE 2R G RI AR, N4 M 264199 )

 OE. FHECRE ST TR S HEIRECT I LB (A 75 H 1) Sevag 75 Al = & LR YL Y 4l AL 3%
SRR R0 SR R B - BRI, AR I 0 R S SR R VR R DEAE-52 SRk B 2
B, 942 ] HPLC Gkt Tk 2 i bl i sy . 45 R R W 2 E s A3 T 74K 20 i e A F
A A msTE] 2.5 b BRE LR 12 30,755 80 °C , 2SR Ny 8.558% , i LW 25 1 14 7 1k , Sevage 1L AEHL
3 I EE BRSO B . 42 DEAE-52 £ 4EHk 43 B8 2 L5015 7 448 . 4 HPLC (3l 50 A fi 4
W H SRR |, 2 O oy R R AR

K. Tk, 20, Exciol, #IrE, 4ifk, DEAE-52

hESES. 0946  XEMRIRFE: A XEHS: 1000-3142(2017)02-0265-06

Extraction, purification and structural
identification of Moghania polysaccharides

QIAO Xue', ZHUO Shen’

, , YANG Zi-Ming’, LU Yu-Ting’, QIN Hai-Guang""
(1. Guangxi University of Traditional Chinese Medicine, Nanning 530001, China; 2. College of Medicine, Guangxi University of Science and
Technology, Liuzhou 545005, Guangxi, China; 3. Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization ,
Guangxi Institute of Botany, Guangxi Zhuang Autonomaus Region and Chinese Academy of Sciences, Guilin 541006,

Guangxi, China; 4. Shandong College of Traditional Chinese Medicine, Yantai 264199, Shandong, China )

Abstract ; In order to investigate the extraction process of polysaccharide from the Moghania with the orthogonal design,
we compared the deproteinization process conditions of polysaccharides by Sevage with TCA method, determined the total
polysaccharide contents with the method of phenol-sulfuricacid and the protein content by the method of Coomassie bril-
liant blue. And we also purified the Moghania polysaccharide by DEAE-52 and analyzed the monosaccharide composi-
tionby of Moghania polysaccharide by the method of high performance liquid chromatography ( HPLC). The results
showed that the best time, ratio of solid to liquid and extraction temperate of the extraction process were in 2.5 h,
1:30, 80 C, as the extraction condition, the yield of polysaccharide was 8.558%. By comparison with the Sevage
method and TCA method, the optimal conditions of deproteinization were proved to be extracted three times with Sevage

method. Moghania polysaccharide was isolated into seven fractionates by DEAE-52 cellulose column chromatography;
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three kinds of saccharide were investigated by the HPLC, which were glucose, mannose and arabinose. In the three

kinds of saccharide, peak area of the glucose was biggest than others, so the major saccharides was glucose.

Key words: Moghania, polysaccharide, orthogonal design, extraction and separation, purification, DEAE-52

T4 SRHEY) &M T T 4K ( Moghania phil-
ippinensis ) KT T4 (M. macrophylla ) 545 T
T3 (M. ferruginea ) 19T AR ( H [E 25 4, 2010) ,
TEREEZ AT/ 1 SN R BB E
B VU S5l (RS N5 ,2001)  HEBR GG 1 A,
- BT HE BRI T T AR (AT A% AR A
TR, BB T TR T KR B LSS g
AR Jif i L A | BH 28 R AT 0005 L f0 2 iy 2550
BT R A AN AR I 28 R 2% kR
U T R (B LA, 2008) AR T A (IF
T, 2013) %

YT N EAA T S OVE T BT T 80K AT
FITRA 4 i e 1 I E AT, BB B, A % 8 (AR 5F
55,2009) iz F 1 32156 % T 7 44 19 22 B 4 sk A7
TARAL RN T T 4k 20 A R 2 11 S o3 B Bt
R IBEFEARIE LR, AR ELE T T hikZ
WERSEIRCT 25 i TV BE I S s , R FH A PILH
RALIR RN T I AL GE M B 5 12, alife 24, O iz
F HPLC {3k %6 5 Fr & 1Y S 0B 180y, 405 T
ERERTE TERTSE SO R AR R A

1 #8577

1.1 MRl 5

T6 Btk 5540 -] UL 43 66 B T (b 5t A
FAXZS A FRTTAT A ] ), LC-20A 1= 8500 A0 0 3% 42
(ARG HA T, Tel-16R B A R B 0AL( FifET
BLODHURBFFTRT) ,JA-2003N Bl 1 K- (1 1351
IESARAFD) .

T4, AT P BN\ X (&) VP R 2y
KEEXNFEFRHAZ % 08 & VE T 73K ( Moghania phil-
ippinensis ) o FME I HE, LT YE N, H B AR,
BTRLAFORE , AR 8, E UM B £ i 2 ke DF Y
B, HoAniR) 4k = o A 4
1.2 TR SHENRNIE
1.2.1 RBy—sRmEm e TR S B4 %

(1) FiZMELrE A 5 /8 . 4k B AR 4 (2015) A
PLIGE B JCK AT, 105 °C R A8 T8 R 235 FREL
TG R AR, BT 100 mL RIS, B8R E

Mg LTIEIAHE AR, K H 1 mL %)
P& T 10 mL P, N2 K 2205, #2
5] AR BN AR UEIR R . 23 IS B ORI 0
0.1,0.2.0.4.0.6.0.8 mL FHIE@EH, mZImHK
HNE 2 mL, FEA) A 5% FIZRB TR 0.5 mL, IR2),
IMAVEBRIR 2.5 mL(ZZZEMA) RS, ZiRFE %

HEFWRA, L0 SN FO0 R AR Lt 17 Ty
T (Y=4.682 1X+0.008 7,R*=0.999 1,1,V A%
R X B SR

(2) T 7 ML 2 8 & & 00 . 43 9k R 1R 4§
(2015) B 7 VML E 1.0 mL BE S, #5IR 1.1.1.1
(AL R DI E 490 nm Ab B EBE , T RE S Y
122 R EF R W T TR B K 10 g, #%
12 20(RHE L TR ARE 1 b Pad g 0 i i vk
ZFEBN 175, FWRE)E 5 5 5 95% &
FEZ M T IZE W HEEEHT ,4 000 v+ min™ B
0 10 min, FHTE/K S BESRGUTTE , IR Z M DTTE , %
GRS 2 4, 7T 53 2 0 75 2R (Peasura et al,
2015) .

MR (%)= W E/ T T kiR e
i x 100%

52 A P I A R PR ] R EE | B R
JE X A5 R 0 2 e (B D 45 ,2013)
1.2.2.1 B EAR IS [ 0 2 M R e R %
FREUCT T 3R A 10 g, #2218 1.2.2 g3k a i, 1k
PRELEURTE R 1.1.5.2.2.5.3 h, BHR EE 1+ 20, $2HL
TR 80 C , MeHUR AR FE I ], &5 SR 20, Fefk
PPN A]E 2.5 h,
1.2.2.2 8RR U X RL 21 A 52 A 25 FR
BT 0B K 10 g, #5218 1.2.2 iR s6 7 vk, It (a)
2.5 h, BEHEREGEE R 80 C , U RHE L M 1 -
20.1:30.1:40.1:50.1 : 60,k BRAR I,
ERF FAERRR L 12 30,
1.2.2.3 ZELEEHUR X Z BRI %R
BT AR BIR 10 g, 3% 08 1.2.2 Hrd 751, S Ut a]
2.5 h BHE A 1 30, $2BURTE A 50.,60,70 80,90,
100 °C , PEHCEIE IR EE . S ERREBURE R 80 C.,
1.2.3 EKE BT TH MK 20 g, % 18
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1.2.2 FPAgiREe ik i 2 1 PR T A E K
AT Ly(37) IEACIRYR ( Ye et al,2015) , FFXFIERS
SRS AT 22 3 B R 22 530 (WREERN S ,2015) .

%1 BRIZEZKE

Table 1  Factor levels of extraction process

KF A (IJTE]) B (EHELL) C (IREE)
Level Time (h) Stock ratio Temperature (°C)
1 2 1:20 70
2 2.5 1:30 80
3 3 1:40 90

1.3 ThrsHENRER

FEFR I M (%) 33 7 rp [R) B 23 A s 8 1 5, LA
A R 2R M A 2 — A 2 b
(S i NG e e K B S -/ 2 e U
RCRIEESE 2013) . MR AR LR
JBE BRI 22 i O B R R T F8 b (TR DA, 2015)
Hr . OFEABERR (%) = (BE AR A &= -
BHEEASE)/MEARTE N & EXx100% ;0%
PR R (%)= MEAR 2N &8/ ENT 2
RS X 100%
1.3.1 Ba ko4 En e RAEDHRZE G-250
(WA, 2013) , HIAE S I BT AR EIT ZE (Y =
0.510 1X+0.008 1,R*=0.999 1, X, v WG,
X A MEEAFR)
1.3.2 Sevag %  BUHLZWHIA W 100 mL & T 70 W
Sk A 25 mL Sevage i) (@A 5 1E T EEAAR R
4 1), FFIRELA S min, #8025 48 -
JZTCHLZ K B ISR A AR EL )Y Sevage i
FI, TR AR B 1.2 3 4 WK, BRRINE i WO R
BT S OGBS (B0 55,2007)
1.3.3 Z R TE(TCA) % HUS {3 [RIFEH B 1 £ h
VTR, Ay I AR E 1% 3% 5% 1% 9% =5
TRV IR, F &, 1 %, 4 000 v - min™ B0 10
1.4 XEHE
1.4.1 DEAE-52 &t fig A= & AT £ 09 4 2 HUiG &
DEAE-52 £F4E %, Z8 1R /KIR I 24 h, BiE77 Y, 4R
JGAEL 000 mL 0.5 mol + L NaOH ¥ HI2 0 1 h, fh
UE, HZERK 2 pH APk, SR /5461 000 mL 0.5
mol - L HCl E R iz 1 h, fhyE, HZE WK EE

pH Ay 55 1 000 mL 0.5 mol + L' NaoH 24
1 h dh3E, FEHZE AR E P i DEAE-52 £F4E %
Ve na M, Kb B G Y £ A R A A ZR AT, 250
KA 24 h(BES1EE,2014)

FEBEATASCE T 288K, 7K & 10 min J5,

60 CZEMH/K YL 2 min, )5 CETE 4 CZEMBK T
FFH (BU/MESF 2012)
142 LA E B3 g gifb/5 1 T ik 2 s
HORGEKHE PR, B0 5 B W, DEAE-52 £F
AER A OTEHEAT 0B AKX Z£7K,0.05.,0.1,0.2
0.5 mol - LG fLAMIAE R ,0.5 mol - L& EALENE K
VEWE, L 1 mL - min™, 4> S URCEE, B IREE 10
mlL, FH AR T} — B 198 32 00 R ', R A A oy 0k B8
R NARBR HROGREAE, TIVEGE I £ .

45 B W R o 4 il & 91 A BRTAS T, Aok
IKBENT 24 h, 2B FIKIBENT 48 h, BEFH 4~6 h #—IK
Ko B R, T
1LA3HPLC MEZ T RSB F 2RS4 R
10 g glifb)5 i T T ik 20 FHZE R ACH 75 1A ff %
T3 mL¥EJE A 3 mol « L HRERH, B Wb /K i 8 ik
MK A 8 h, i g U e 4 ( B/ VRESE | 2012) Uk
AR 0.02 g 16 PERR PEATIBEER | P In A S 250
B SRR T T S T4 B, R, L SO L 5 L
LT 10 ps - em™ B IR AR L DEAC I 0.45 pm
TFLUE R 8 | 7S I RO S 5T

A Am i 2l K L 10.0 ¢ - LR &
HPLC 4347 ( Pan et al,2015) ,

AR L (HPLC) |, #5516l #§ CBM-20A,
LC-20AT, 78 22 P71 Y6 K M #% RID-10A, 4% # Tran-
snomic Ca™ . FEIR 85 °C, W ahA 4tk K 0.5
mL - min", RID-10A 7~ 22 7 6K I 4%, o FE . 20
pL( THEESE,2010)

2 HERH4M

2.1 BEEZRKF

AR 50 PR 28 S 6 ) i A AR BB [ RO L S fi
WG , 735l E B BRI 3R 3 K (R 1)
22 EXABER

AR B Z KPR Y TE 2SR, 4% S g0 25
B F2 TN 2, 05 22 A R 3, 2 F 51
fiide, £15 Fornn= 9.0, Fopsa0= 19.0, Fog,)
= 99.0,A.B.C =HEMW FHB/NT Fyipoo -
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Foosirm Fooran , HILIH TR F M, B B HRIE
AR ERT AL C,HABMEHYXKT C, @
2 I 22 AT I A SR R, B N Rt R H %
MmN FR A > C, L B > A> C, 13 8 {4
UM ALB,C, , BIAFTE] 2.5 b BH& LR 12 30,76
JE 80 C 4&HRILACMF 3 Uik 5e , 15 HoH 2 1R
49(8.558+0.5) % , IS H 2 W& 50 8.971%

x2 EXRBERBRESHER

Table 2 Results of orthogonal test and range analysis

% 5 c o UOUE  RSmRbE
Factor Absorbancy  Yield (%)
1 1 1 1 0.041 3.432
2 1 2 2 0.061 5.449
3 1 3 3 0.078 7.327
4 2 1 2 0.077 7.186
5 2 2 3 0.088 8.222
6 2 3 1 0.056 5.026
7 3 1 3 0.040 3.326
8 3 2 1 0.086 8.133
9 3 3 2 0.081 7.682
K, 16.208  13.944  16.591
K, 20.434  21.804  20.317
K, 19.141  20.035  18.875
R 4.226 6.091 3.726

2.3 AR EA A ENLLE

JIR 2 R Z2 BRI OB EE R 0.237 , 8 RO B
90225, HER 4 AT, BECE A BOR BN IS £ B H
R e R (2 3 R 225 A BT R %, i 24
(PR BA R — AR DR /DN, ST 5 DL AR B 3 YR IR B B
H IR

% 5 Fin, biE =& LBRIRE I & [ 1Y
JBERR AR R, 2V B KT 7% B 2 I LB SR AT
JIT T B, T R B SR A AR 25 A 5 IR VR
M 7% B YRR B

Sevag IE I = A LTRIEME AW F T L&A %
(ARE A (HZRA 25 TR BB 3 S IR B % B
Sevag 75, ZEHU 3 BT, WA B %0 76.41%,
HEAMPRFEN 65.22%
2.4 DEAE-52 A#EHMN TR HA S NS B

PR3 ol 86 1 5 1T T 4K 22 0 A 28 187K

x3 FESWER

Table 3 Results of variance analysis

5| w‘/\ NP 15

G BETIR e BH e
Soruce of Sum of squares Mean

L L df F value P value
variation of deviations square

A 3.126 2 1.563 0.235  >0.05

B 11.334 2 5.667 0.851 >0.05

C 2.353 2 1.177 0.177  >0.05
2 Error 13.314 2 6.657
S Total 30.128

R4 Sevag EZEHR
Table 4  Deproteinization of Sevag

o
I 1 2 3 4
Times
HABIRZE (%) 47.57 6227 6522 62.45
Rate of deproteinization
HAROCE 0.122  0.090  0.084  0.089
Protein absorbancy
ZHEAE R (%) 79.50  77.94  76.41 74.23
Retention rate of
polysaccharides
WG HE 0.190  0.18  0.183  0.178

Polysaccharide absorbancy

®5 ZRZE(TCA)ZEKRER
Table 5 Deproteinization of TCA

ZA LRV RE
Concentration of 1 3 5 7 9
trichloroucetic acid (%)

HEHBERR (%)
Rate of deproteinization
HAWLE

Protein absorbancy
ZHERBE A (%)
Retention rate of 81.67 79.96 77.55 74.43 69.08
polysaccharides
ZHENOLRE

Polysaccharide absorbancy

44.35 4991 50.70 57.75 55.27

0.129 0.158 0.125 0.099 0.105

0.195 0.191 0.185 0.178 0.166

BSR4 DEAE-52 474k Z M0 B8 3 7 1 alife
A5, ME 1 PR, Hr SR TR . ORI
TR (58.43 mg) ;LA 0.05 mol « L' NaCl
PR (30.15 mg) ;LA 0.1 mol « L' NaCl vk i 5
(26.17 mg) ;@@L 0.2 mol - L' NaCl ¥ it 7 ( 22.63
mg) ,@u 0.2 mol - L'"'NaCl ﬂﬂ{f’ﬁﬂfﬁﬁ[‘(2594 mg) ;@
2L 0.1 mol « L"NaOH P71 (80.67 mg) ; DLA 0.1
mol - L' NaOH J¥EMiF](29.61 mg) .
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Fig.1 Curve of elution

2.5 TRIRE S ER BYEEAK 2T

A5 DL AR i 5 I R SO AT T, AR
B EFIR] 43 531 b S (15.350 min ) |, 3 %5 4 (11,780
min) , £F4E K% (9.404 min) , H &8 (13.783 min) ,
AHH(13.138 min) , FIHLAFTHE (15.495 min) , AR
(10.433 min) ,2EFLKE(13.333 min) . FEAACTEE
SRR 94% , 28 HPLC il HA5 SR an &l 2 fros, i)
T b o it P9 8 D £ B B R] Tk 22 W s e ] 43
WA 1.10.558 min, 0§ 2.11.771 min, 0§ 3.13.667
min, 1§ 4 15.421 min, £ T TR 20 &5 A H %
WE(IE 2) H @ (% 3)  BTRLAAHE (14 4) #5161
VT AR A A3 LRI 1, 6.11% 05 2, 57.40% , %
3: 17.18% W& 4. 19.31% , 34575 25 A s i AR o
(R 3 L, BROK A 1) T 3R 22 W8 v 3228 00 B0 i o
R

3 Wi g4k

JH R 3 e B EBCAEL ) o 18 22 BT, 220 1R 4 4
RN, AR BT AT Fr ik 2K 5 s
B, MIRERIGE 5 GE v 25 B B 7 AR, 12
5 ik ERATERAE B RSN L

PRI AR A & R B, 1E
A Z B AL e bR L E F R, th TR A SO
ZWELSE B BT LA BR A 5 o A s
ZHEPOHFERI IR, B LA A BB RO b 4
(FKINEE,2015) . A= FHAEWTTE R RHEY B K2 b
BREE IR, R Sevag 1 6 YA HR AT 35 245 Ky

2.00
1.75 L
1.50 /\\
1.25 {\
>
£1.00
0.75 I \
0.50 N N /\
0.25
2.5 50 7.5 10.0 12.5 15.0 17.5
B8] Time (min)
1.25 {A\ B
/_\1.00 [\
20.75
X |
>EO.50 / \
0.25 /
0.00
2.5 5.0 7.5 10.0 12.5 15.0 17.5
BF[8) Time (min)
1.25{ o
A1.00 (\
20. 75 H
RS
=0.50
0 25 / \\
0.00 ——
2.5 5.0 7.5 10.0 12.5 15.0 17.5
BF18] Time (min)
1250 D
1.00 I{\\
S0.75
X \
£0.25
0. 00 T I
-0.25 .

2.5 5.0 7.5 10.0 12.5 15.0 17.5

B8] Time (min)

B2 MREERRBOK 2R HPLC ] AL Tkt
B. HAIHEARIES; C. HTERbRUES ; D. BRI TRES
Fig. 2 High chromatograms standard and polysaccharide
of hydrolyzation ~ A. Moghania polysaccharides ;

B. Glucose standard; C. Mannose standard ;

D. Arabinose standard.

PRAR R SS S (A5 ,2007) . HECX T T 7k 2 b
PREE A G £ RS LR T Sevag 15 Al —
RO, K IR I Sevag WL AL FE 3 YR A 00 %5
U H Sevag 15771 7 5 AE MR RN A S Hh 3k S i
EHMEM,
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YA 5 P SE R AY . T T IR 2 h LK i
ARG T IR ZWE A0 % B8 B R AR 230, (E2 R
FEFRPE SR T ARES By K A LA, ZE AR i v e Ay
ABE AR B ] (13,138 min) |, FF LA 1 A2 A
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T TR EHEN 7 78 K T T sk 28N
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