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WA A R AL, TGL-20 B e VR Es O AL 1 091 S RHY S A R 6] RE-52A BUJE % 78 K 4 W A I 0 56 A=
EALERT ™ Agilent1100 BYIEAH 4 3% A 1 26 E Agilent 22 ] 5 Nicolet 380 %! FT-IR £LAMGiEAUN [ SEE e & T /A Fl .
L3 /MM =S&SHENRN

PR H— 7 BT & /N = B R 4% — E RRHR L i £ & /K =R M 1.5 h J5 , Bl 5 3% B8 — 2 1y i ]
FIVR B 2 AT KT 4R B, B 22 A i U805 . T 8 000 r » min "B 15 min, W8 LR . LIRS A
WA NG A 3 A% LIS WARTR SR L BRIBAG - UK AR R Sevage I . FINAKF 50 9541 &
PV T 2V P G e AR R B0 80 %0 7F 4 “C KA N R E 24 h.Ffi/5 LA 10 000 r + min ' &0 15 min, B
DOVE T EA R TR TR, TEE MUK Q8 TOK OB RS IE Y 2 IGCRBEVNE =i e %
Wi, 2205 $E B FH 2 MR 19 22 08 0T 4 [ DA B2 B 22 0 Jor FH A ) ot 445 30 19 B 40 8RR
1.4 BEEXE

TE 5 PR R S e v, N 2 A TR B2 L B B[] R RORE L X /N =R 4 2R AR R Y S ), JF LU R 2 Box-
Behnken M i T 5 309 [ A48 5 18 [ . B2 BOR B K- # o 60.70,80,90 F1 100 °C s $ERE [ KPRy 2,
2.5,3,3.5 F1 4 hs B K FiZE N1 g 20 mL,1 g:30mL,1 g:40 mL,1 g: 50 mL fl11g: 60 mL,
1.5 Fa Bz A4 SR 56 1% 1t

AR PR 22 S 0 23 SR Ry S A K i BRI B | B RS () FIORL R LU AR SRy 17 AR S T 22 0 B ECE S e 1 , AR 4 Box-
Behnken M [ [fif % 71 )5 B, R ] Design-Expert 8. 0. 6 X Fi% i1 3 E 3 K PS50, XF /AN =05 4 2 05 1) 32 B T
BN . me a5 KRR AR 1,

1.6 NHE=EEEZIENRBEARRE RIS ®1 MN=Zg&sBERIIZACMEBSMIRERESKTFE
16,1 4520 R M FRELS mg SR T 10 mL Tab.1 Independent variables and their levels used in

. 0. V& Z 77 VAN ] (W]} )
HSE N MA 2 mol + L =428 1 mL. % the response surface design
RAUREET 110 CRUBTARE 6 b, fFREER ko HE
T S0 R LA B 2 B o B = S R PO B/ FhkiL
0.3 mol » L™ i & A AL A W 5 RV AR AR W), 15 31 -1 80 3 T 40 ml
ZHRK IR W . R PMP A A AT A 85 20 A (a3 0 90 3.5 1 g 50 mL
TR Xk A TEE O TRC T £ SO AR v R 22 K T R 1 100 4 1 g+ 60mL

T4 A Je Ja F T SO AR €835 43 BT 6838 S5 10

T A A C18 #£(250 mm X 4. 6 mm,5 pm) s A A & 100 mmol « L' A BERR#N % i (pH M 6. 6) , i 3
BN AR 300 °CL# R 1 mL » min ', PEEER N 20 pL KK R 250 nm,

1.6.2 2rsh k447 B 1 mg THRA/NE =S &2 A S 200 mg BB ER K T 016K N i &2
F 0 R 40 BE% T 4.0 em ™ IYLLAMGIEAOTT I G FL R 500~4 000 em ' 19 DTGS il &
L7 IWMH=ZS&sBEMErFEENE

L7.1 &AM ZRICERC15 IR 7 AT/ it = i & 2050 )50 A g o MERR & I 200 L 57 vk B 43 %)
M 1,2,3,4 F1'5 mg « mL~ " /N = MR SR I KM 0.2 mol « L' H pH 24 6. 6 [R5 22 v il
200 plL AT HEE S BN 100 B ER S EII 200 pL IR GBI IG . T 50 COKIE W 20 min, B IA B & 4341
H10% I = LR 200 pL &RV L LA 4 000 r« min™ ' B0 10 min, HEW K 200 pl, A ZEE K 200 L
Ja i Bk 0. 1% AL 50 pL IR A827,37 “CLAE 15 min, fEPE KA 700 nm A I E IR AW A ROEE . 5351
PLZE MK (25 A BRD (PR i R CRH PR D AU /N = i 4 AR R IS M AT R 25 .

1.7.2 ABTS A & A F R &EEn 2 MBYE Arnao 55 AV 07 B b A7 /N = 05 4 Z 5 XF ABTS [ B 5619 7 bR 16
PR E . B 7.4 mmol « L' ABTS i 200 pLL Ml 2. 6 mmol « L™ i AR #F A W 200 p LR B E T 4 C
TGN 24 h, 175 ABTS FHES T . BT B ABTS BHES T8 U 2 B B 278 K R 734 nm ALk
JE00.7040. 02, BCERFEIG A ABTS FHE 7 160 pL, 235 A 40 pL B K 0. 3,0. 6,0.9,1. 2 il
1.5 mg » mL " BY/NIE =0 A 2R IR G AR L IR T #EG RO 10 min, K IR A W AE 734 nm P AL
I GRE . 430 DA JE 7K 0B (28 E X BRD B0 SR I R CBE P o RO AR /N = i & AR i IR R E AT R s s, /D
M= 5 4 Z X ABTS H HZEAY 3 RGP ABTS H R EBR R LR LR T E R .
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2 ERSHMH

2.1 N =R &SN EEEZW M
2. 1.1 REGEF AT D rt Z 82 S BRBREGHa KRB R AR L2 0 e 2 h #l 1 g = 20 mL IF ¢
NS VEAS A ) 4 ORI = 05 & SRR BOR 2, &l 1a IR . #E 60~ 90 “C s Bl Py, bl 25 42 BUR B 19 1
Th, MR BCR WA B T SR BUE RN E 100 CHb, ZHHEBCRA T T M. X — 45 R0, 1R BORE 5/
W = a5 4 22 W A B IR DDA O« 4R BBORLEE 1 T s i T i
ZHE T SR BUR A F 90 CHf, ZHHE 1 & ik 5
TR K 4k S 4 v B BT R BB 2 T 2 B H UK, BT AT Ag
SR ZHEEE RS Z AP BOR TR . R, 78 5 2209 T
TP A S 5 R e 90 °C 1R R AR AR BURLE .

2.1.2 RIRB Mt vt = 54 S BRREHYh Wi
BB B FUBRE e A3 i R 90 CC AT T g 2 20 mL FFAR ¢
ANAE TEAS AN [ 5 BCRE [R] %6 /)N i = 6 4 22 B 4 BOR 1 5%
M, WFSE4E IR AE 2~3.5 h 5 [ N, Bl 5 2 O a)
FER Z R IBCR B B Tt PO M E K % 4 h i, £
FEARBCRE T 22 (K 1b) ., LR 25 S R 0 . bl 5 2 Bt 5 -
T f) SiE 4, /NI =0 A 22 W A I 2 R T 5 2 4 R
B IS 2 3.5 h BF, K& 43 2 08 O 20 5 db 22 I8 K 42 B
BfI) . 2B AR BCR R 2 g Fh. A IE s 3.5 h 7E N
M SO T 1 S5 36 vl 1 e B BB ]
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2. 1.3 Akt et Z 5 4 S BRRF G Hon  FFIRE
Tk RAR JBCISE 8] 43 590 15 7 R 90 C AT 2 h FFARFEASNAE LT
fli N DB HE X /N = i & Z AR BCR I 2. A 1c
A BEE R L 1 g 20 mL A 1 gt 60 mL Ak, £
PR IBOR 5 [T g, 3 32 % Bl A8 A R i — o B 42
TSV FE 2 1 1 A B T 22 08 DR R v s s XS ORR EE A
1g:50 mLAEE 1 g: 60 mL i, 2B BUOR AR K 2B
TR i B AR B I W s L SR W 2R i A B
T RLIR A , 2o 5 0 7 T AS S AR A0 T8 2 1 2 88 i — 25 A
B . 2 RIS A M 48 R VE T2 K e Rz T AR
B P R RN L E ) 1 g ¢ 50 mL,

2.2 MEEAERU I =EESHERNIZ

2.2.1 vl Ll Wikt 5 4R oA W N I LI
R EERILE 2, JH Design-Expert V8. 0. 6. 1 5 4:xf % 2
I BHE E AT 22 00 U3 43 A, A AR AR R G B L AR AR D

B L
I = 4 2 B4R RO g B 1 8 B Y R 2 I [E] H o RS 2R TR
HM.Y =3.874+0.60A +0.15B — 0. 045C + 0. 030AB + 1 REGERE R EMRE LT S EREN M
0.11ACH+0. 088BC+0. 040A%*—0. 050B%+0. 12C*, H Fig.1 Effect of extraction temperature, extraction time,
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and liquid ratio on the yield of polysaccharide
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Tab. 2 Experimental design and corresponding results for response surface analysis

B FEPGEEE /IRt E]/ — ZHHEICR / S PRIGREE/ AR I )/ — ZHHEICR /
C h % (e h %

1 80 3 1g:50ml 3.2740.04 | 10 90 3 1g:60mL 3.5940.02
2 100 3 1g:50mL 4.2540.14 | 11 90 4 1g:40 mL  4.13£0.06
3 80 4 lg:50mL 3.42+0.05 | 12 90 4 1g:60mL 4.1640.05
4 100 4 1g:50mlL 4.5240.03 | 13 90 3.5 1g:50mlL 3.8540.01
5 80 3.5 lg:40 mL  3.49%+0.08 | 14 90 3.5 1g:50mL 3.7840.03
6 100 3.5 lg:40mL 4.62+0.11 | 15 90 3.5 l1g:50mL 3.8940.01
7 80 3.5 1g:60mL 3.23£0.05 | 16 90 3.5 1g:50mL 3.97£0.15
8 100 3.5 lg:60mL 4.81+0.09 | 17 90 3.5 1g:50mL 3.8840.04
9 90 3 1g:40 mL  3.9140.13

Xt [l A AR R R AT T5 22 23 M (3 3D e rp X 7 22 SR IR 20 64 0 A 45 2R R BE AN [l AR A p<Z0. 01 KF LR
A GETE 2 T S R R AR 0 1) 73 B 45 2R R B R AR T A ST o R S R R B SR DR 2 0 L R R A E
TR AT AT s AR R BRI AY A AR R e I SE R (R R T e B T R e Ah e R R R B HL R,
5 20 UL T 2 B AT T8 A VB P RE P . PR AR AS T S R P T LA A TR I A 3 A /D i =
EZERPCR . IS, AR FEAYR/NAT DU 28 B p S FOEMORSRMIN [A  E 2, AR 3
HRr UL, SEMEL /NI = 2 BB R A 3 A R b e A R B G L SRS AR U B BB ] AU LE

®3 ORABBEMAEFWER

Tab. 3 Analysis of variance of regression model

JrEKIE P HEE ¥or F1{H p1H JrEKIE FTM HEBE ¥or F{ pfl
155 7Y 3.23 9 0. 36 27. 41 0.000 1% C? 0. 064 1 0.064  4.86 0.0632
A 2. 87 1 2. 87 218.94  <C0.000 17| k= 0.092 7 0.013
B 0. 180 1 0. 180 13.97 0.0073" S 0.073 3 0. 024 5.13 0.074 1
C 0.016 1 0.016 1. 24 0.302 8 afiiR 2 0.019 4 4.73X10°°
AB  3.60X10° 1  3.60X10° 0. 27 0.616 3 R 3. 32 16
AC 0. 051 1 0. 051 3. 86 0.09 R’ 0.972 4
BC 0.031 1 0. 031 2. 34 0.170 1 R 0.936 9
A? 6.91X10°° 1  6.91X10°%  0.530 0.491 3 | AR RE 2.91
B? 0. 010 1 0.010 0.79 0.404 3

AL B, C 20 B S BOR B AR IR () FURLB EE 5™ 7 2 R ST SR AE p<<0. 01 Fll p<T 0. 001 KF EA G5 X

2.2.2 @ X AR5 A il Design-Expert 8. 0. 6 FAFHEAU S 50 e A= B Y i 1oz 1 141 0 45 =5 42 Pl DLAR &
b3 BT H A% TR ZR R 2% TR 2R 22 8] 84 52 5 B [ X /NI = 5 22 Wl 4R BOCR B 52 0 3 W] LA S 12 IR 3% A9 e K
Tk TR 2a TR RN L I E TR K 220 B A B A B IR R T AR IR Ji S T T
B TRK 2b R ZHEHRBCR R S B TR 2a RAIZEML. B TR 20 W R T Y 4R BOE JE [E R 18 % K
S I35 BRI [ R L X 22 5 31 O3 A 255 2800 < 50 O 1 2L % ) 7 368 TR 3 W1 4R BB fi) AR L =2 1] T T A
HAE . BT R B Ml mT DLk A B 2 4 B [ 2 52 o /D i = R 2R O R R s
Design-Expert #F 45 /N = 84 28 0 s B BUS RIS AR BGIR E 9 100 °C LS BUR AL D 4. 86 h BHR L
H1g: 60 mL. FERAEFMT /N = 58 2R B R B S IRy 5. 068,
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2.2.3 MARR g B3 2. 2. 2 MG R AR BOR AR BUNTE = A 2 S B 3 U AR N =
& ZMHREUE R 5. 04 %040, 14 %0, 5 FUNAE AH 24 42305, FF H 9250 8 52 M i, NTRTIE S T 2. 2. 1 543 i 445 [l )9 45
T 1 TR

2.3 NH=m&SENREARRRIESH

2.3. 1 heb Z 5 A S0 F AR R A AR AR 5 /N = A WA 0 DR B )R] DL S R AL
J» KR A 45 V6 TET BT 22 AR i TP A OB AL A B BE R b, A IR 3 RNIEL 4RI, /NI = A R R R 7 R
2 o AL SR L BRI A e LB R R AR BE R 55 4.2 535 1 24,6 ¢
29.6 2 9.8, MIX—KUHE AT LRI, /NI = o 4 2o oy 2 8 OH 20 43 O A B RN 2 FUBE BT R AR B LT ER b L RS
WA /D AT A 0 n & AR, 855 (Pleurotus eryngii ) 45 Sk L 22 08 f B 143 0% . o e bl L H
TR A CE LRSS N BEIR LR 2,06 ¢ 0,24 ¢ 1+ 17.60 = 0. 37, Forf 45 25 15 Sy =40 4% , Bl P A0 b A H 8%
WELH 3 & R 2 B Ay S R AR . R (Morchella esculenta) 205 MEP-3 iy H @0 . B 2505 6 2 b
A FUMEAL A BE R HE ol 18,25 0,84 + 1+ 1,53, Horp 1 s Wi o E 4 43 O R A A W A LR AL ot 3]
K (Polygonatum sibiricum) 2 Wi i BRZEHE AZME AKE R A A0 A1 B LB A0 BEZR L 1 s 1,24 5 2,45 ¢
5.14 4,49 0. 81, Horp JBE A A 4L 0 1 & A 22 P LR AL o0 & R (IR . LR R AR I, A [H] OR U £2
V140 B 2E 0 M JBE R A AR R 25 5 Kt 2 3 X B 2R T RE AR PR I R 22—

3
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Fig.3 HPLC chromatogram of the PMP pre-column derivative standard monosaccharide
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Fig.4 HPLC chromatogram of the PMP pre-column derivative D. microphyllum polysaccharide



%5 REH, % DT Z A8 S BN RRATANE TR 119

2.3.2 bt Z 54 546 FT-IR B oA SRAMEE AR B0 SN E 4 000~500 em ' A/ = 5 & 24 E
B AR L K 25 F S M D5 . 5 N8 5 7R . 7E 3 384. 44 cm bt B T W R 43 - N B 4% - ) 5 R i 4
BIRIAEHREY 1 613,75 em R IEAY M 45 R Bh 04 . 1 416. 83 om ! JE BR-EUEE B9 728 AR 4R B0 51 R B W g, Tl AR
1091, 18 cm ' Ab Ay fuf e 0 ¢ A 7 76 s - 4L
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Fourier transform infrared spectrum of D. microphyllum polysaccharide
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2.4 INF=Z RSN ENLEY

2.4.1 2R AME K6 W FEE/NT S e 2R EKEH 1 mg « mL B NE 5 mg « mL, BERYIEE
TSR T A8 AH IR T R 45 B BV B T BRI AR 3B )5 J) . 5 mg » mL B/ = 4 2 1Y I8 I )
0.895, FI#IMFE £ M, 4487 J] (Clematis huchouensis) ™ Z K Kk (Allium sativum )™ 2258 5 W E R
10 mg » mL B EAMTHYIRJE F1 4051k 0. 499 F1 0. 530, YK T 5 mg « mL ™ B/NH = 5 4 2B IR T .
W, BRI = 0 A 2 AR T 5 TR T HUIR R LB bR At SR U 22 A EE AT LA R B B AR A TR
2.4.2 ABTS & v A& & ke st AN = A Z B RIPUIR L ER X ABTS A IS BRI i iEl 7 FoR . BEE /D
= 54 2 WE IR LR B 5 W BEAE 0. 3~ 1.5 mg « mL "G [l N ZEH . ETxF ABTS [ iy % /93 Bk fig
JeHEINJE T ROE . 7R T R A R PO MR X ABTS [ 3L M BRAE I mE & T/t =& 20, Y4
JEEMREE R 1.5 mg « mL 7 HE N =S 28 ABTS B i 5093 B3R o8 90. 52 %, 33T T I % R BU IR il iR
A BR A (98. 58%0) o ML Z T, YA Sl 25 2 Sk KL 2 W B W 20 5 mg « mL ' IFL X ABTS F 1 55 59 35 B 54X
RFE 70.9% s M £ M MEP-3 U E R 1 mg » mL B, 6P ABTS A SR RE R
42.96 2650 o PRI, /NI = a5 4 22 WE RN AR LA R V5 22 W AH L LA BRI ABTS [ Hi BV B g

700 nm )

—o— /NI =i 2l
—A— HUIRIMLIR

0 I I I I |
1 2 3 4 5

ZHEEHSE  (mg -+ mL7)
Bo6 M=Zm&SENTESE
Fig. 6 The reducing power of D. microphyllum
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Fig. 7 Scavenging effect of D. microphyllum

polysaccharide on ABTS radical
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3 &g
A ST R FH K B2 TE /NI =05 4 vh 3 B SR U T 20 2840 & W, O 2ok w0 1 40 AT R ST T R A AR ISR
P8, B 3R BUR B A 100 °C L AR B E] g 4. 86 ho B L N 1 g+ 60 mL, 76 FR&METF /N =5 4 ZHHRBCR N
5.04% 40, 14% , PAMEALRLA AT R /NI = 00 A 2 0 vk H R L SRS R N L I R L R L
AAE BT R A B L, BE R L 5+ 4.2 53+ 12 24,62 29.6 ¢ 9.8, {KAMZIGFB], /Nt = S 4 28 AA BB IT
JRBE T LA K B ABTS A i SERE J1 . WFFE 4 SR o/ = 5 4 SR IO 5 2 0 A IF 8 32 448 17— i BB IR 35 .

S %30k

(1] ERPELEHE. PAEARREIM]. L. RS AR W R, 1999,

National Administration of Traditional Chinese Medicine. Chinese materia medica[ M. Shanghai: Shanghai Scientific & Technical
Publishers,1999.

(2] Mt EZ R, P2 KRR M. i . BV R H A AR FE, 1986.

Nanjing University of Chinese Medicine. Dictionary of traditional Chinese medicine[ M]. Shanghai: Shanghai Scientific &. Technical
Publishers,1986.

(3] FH B4, 3B BE a2 i, A5 /N = A 3 R Ak 22 i A i 52 [T ). =6 12,2005, 32(5) : 17-19.

TIAN M J, GUO M B, ZHANG ] C, et al. Volatile compounds from Desmodium microphyllum [[J]. Yunnan Chemical
Technology,2005,32(5) :17-19.

L4 XN ER AT, AT DR 55, /N = 84 M0 BT 28 W R 9T 0. R =B 58 5 9F % . 2010, 22(6) : 976-978.

LIU X H,WANG C H,YU G X,et al. Flavonoids of Desmodium microphyllum[]]. Natural Product Research and Development,
2010,22(6):976-978.

(5] XU/, HEHE. /I = i 4 B RN R R4 20 T L. V0 g R 2 B 24 4z, 2009, 29(2) £ 92-93.

LIU X H, HUA Y. Study on thephenylpropanoids composition from Desmodium microphyllum [ J]. Journal of Southwest
Forestry University,2009,29(2) :92-93.

(6] FIt— RIBEA 2L 55, /N = fU B B4R W X SRy 0 e 2 10 410 VR FH L. v il R4 (A AR RE R0 . 201857 (4) :129-135.
HE Q Y,YU X D, LI B, et al. Inhibitory effects of ethanol extract of Desmodium microphyllum on Deinagkistrodon acutus
venom[ ] ]. Acta Scientiarum Naturalium Universitatis Sunyatseni,2018,57(4) :129-135.

(7] (2t AT L R SO B 2 ST AR IR L) ). BE 2 Bg 15 923k, 2017, 32(9) £ 1705-1707.

NI H Y.CHEN W,SONG W ]J. Studies onantioxidation capacity of Astragali polysaccharide[]J]. The Journal of Medical Theory
and Practice,2017,32(9):1705-1707.

(8] B ol ¥ 7507 , Jul 0 . 55 ol 7 I 3 3 0 A 52 5 Tl v SR TR K 55 2 L2 B Hr &b I v 0. & R4 ,2017,38(4) 1 243-248.
LUO K, HUANG X F,ZHOU Y F, et al. Optimization of multi-enzymatic extraction of polysaccharides from Cardamine
hupingshanensis and their antioxidant activity[ J ]. Food Science,2017.,38(4) ;243-248.

Lo XRS5k R 5, 227, 4. o) N7 100 3 0 A0 A o8 75l B B2 B0 R o 2 0 T8 R H AR A P AR TG ML) ). B SR 22,2017, 37(4) 1 14-
19.

LIU X P.ZHANG J X, JIANG N, et al. Optimization byresponse surface methodology of ultrasound-assisted extraction and
antioxidant activities of polysaccharides from Glechoma longituba (Nakai) Kupr. [J]. Food Science,2017,37(4) :14-19.

L1070 BRICHA 18 3, A T, 46 D11 4 I 22 B0 A Ak 33 M 0 2 R AR R TR 22 AR LT 0. P 2, 2017(1) : 80-84.

CHEN A M, PAN J, HU B, et al. Determination of antioxidant activities of polysaccharides from Cyathulae Radix and
optimization of microwave extraction[ J . Chinese Tradition Patent Medicine,2017(1) ;80-84.

(1] 25 E A KRR AR 45 A i 20 9 41 BOR e S AN 0 A R 0 VE AT 2 [ ], MO™ (k2 5 Tl . 2017, 37(5) £ 133-138.

LI X,WANG H W.ZHENG D R.,et al. Extraction andantioxidant, antiproliferative activities of polysaccharide from Ledum
palustre L. leaves[ J]. Chemisty and Induatry of Forest Poute,2017,37(5) :133-138.

[12] WEoRAE. A SR BURPLBEAT 2L ). PH AR P BE 25, 2018,31(1) :132-134.

HU Y H. Research onanti-cancer mechanism of Dandelion[]]. Western Journal of Traditional Chinese Medicine,2018,31(1) .
132-134.
[13] YUAN.Q X, XIE Y F, WANG W, et al. Extraction optimization, characterization and antioxidant activity in witro of



Vol. 38 No. 5 Journal of Chongqing Normal University (Natural Science) http://cqnuj. cqnu. edu. cn 121

polysaccharides from mulberry (Morus alba L.) leaves[]]. Carbohydrate Polymers,2015,128(5) :52-62.

[14] PRAKASH M J. MANIKANDAN S K, THIRUGNANASAMBANDHAM K, et al. Box-Behnken design based statistical
modeling for ultrasound-assisted extraction of corn silk polysaccharide[ J]. Carbohydrate Polymers,2013,92(1) :604-611.

[15] JAYASHREE G V,RACHITHA P,KRUPASHREE K, et al. Antioxidant and DNA damage protective effects of Asparagus
racemosus in human colon and mice muscle cells[J]. Pharmacognosy Journal,2015,7(3) :182-190.

[16] ARNAO M B, CANO A, ACOSTA M. The hydrophilic and lipophilic contribution to total antioxidant activity []J]. Food
Chemistry,2001,73(2) :239-244.

[17] WANG J,SUN B G,CAQO Y P,et al. Optimisation of ultrasound-assisted enzymatic extraction of arabinoxylan from wheat bran
[J]. Food Chemistry,2014,150(1) :482-488.

(187 HSME G, vt ik A3 & L 55 A Bl 2 2 Sk 20 10 55 0 %008 S AR s M dP e [, B B4, 2019,40(22) £ 7-13.
ZHENG H G, SHEN H S, YANG D F, et al. Structural characterization and antitumor activity of crude polysaccharide
extracted from the stalk residue of Pleurotus eryngiilJ]. Food Science,2019,40(22) :7-13.

(190 V5 =41, BURRIE 5K 0 A, %5, £ JH 0 2 W2l Ab 45 M 20 BBt S8 AR TR PR LT ] & dh 5 I8 Tl . 2020, 46 (3) : 65-71.
FAN S H, JIA H W,ZHANG ] H, et al. Purification, structural analysis and antioxidant activity of polysaccharides from
Morchella esculenta|]]. Food and Fermentation Industries,2020,46(3) :65-71.

(207 4= 2 f. 8w F SR BUBORE 20 200010 4540 43 17 Kt AL AR 9 [ D, K3 - R 8L TR, 2019.
LI'Y W. Study on the process optimization, structure and antioxidant activity of Polygonatum polysaccharides by ultra-high
pressure extraction[ D]. Dalian:Dalian University of Technology,2019.

[21] XU R B, YANG X,WANG J,et al. Chemical composition and antioxidant activities of three polysaccharide fractions from pine
cones| J |. International Journal of Molecular Sciences,2012,13(12):14262-14277.

[22] YANG X L, WANG R F,ZHANG S P.et al. Polysaccharides from Panax japonicus C. A. Meyer and their antioxidant
activities[ ] ]. Carbohydrate Polymers,2014,101(1) :386-391.

[23] ZHANG J J.MA Z,ZHENG L,et al. Purification and antioxidant activities of intracellular zinc polysaccharides from Pleurotus
cornucopiae SS-03[J]. Carbohydrate Polymers,2014,111(1):947-954.

[24] PAN S K,WU S J. Cellulase-assisted extraction and antioxidant activity of the polysaccharides from garlic[ J]. Carbohydrate
Polymers,2014,111(1) :606-609.

Extraction of Polysaccharide from Desmodium microphyllum and Its Antioxidant Activity

ZHU Xiaoyan', ZHAO Yang’, LI Xudong'
(1. College of Life Sciences, Chongqing Normal University, Chongqing 401331}
2. Technical Brigade of Criminal Investigation Detachment of High-Tech Industry Development Zone Sub-bureau,
Chongqing Public Security Bureau, Chongqing 401331, China)

Abstract : [ Purposes]To optimize the extraction of polysaccharide from Desmodium microphyllum and investigate its antioxidant and
anticancer activities in wvitro. [ Methods] Based on the analysis of single-factor experiments, response surface methodology was
performed to optimize the extraction of polysaccharide from D. microphyllum. The polysaccharide was characterized by using high
performance liquid chromatography and infrared spectroscopy. In vitro, the antioxidant activity of the polysaccharide was tested by
free radical scavenging and reducing ability experiments, and its anticancer activity was evaluated according to CCKS kit. [ Findings ]
The results showed that the optimal conditions were as follows: extraction temperature 100 °C , extraction time 4. 86 h, solid-liquid
ratio 1 g ¢ 60 mL. Under these conditions, the experimental yield of D. microphyllum polysaccharide was 5.04% +0.14%. The
polysaccharide was composed of mannose, rhamnose, glucosamine, glucuronic acid, glucose, galactose and arabinose with a molar
ratioof 5 ¢ 4.2 ¢ 3+ 1 24.6 ¢ 29.6 ¢ 9.8. Meanwhile, in vitro experiments indicated that D. microphyllum polysaccharide
exhibited strong radical scavenging activity on ABTS radical as well as reducing ability. [ Conclusions] This study provides a
theoretical basis for the extraction and subsequent application of D. microphyllum polysaccharide.

Keywords: Desmodium microphyllum ; polysaccharide; response surface methodology; antioxidant activity
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Fig.2 Response surface and contour diagram of the effect of interaction of various factors on polysaccharide yield



