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Abstract: Dioscorea esculenta (Lour.) brukill is a traditional miscellaneous grain in Hainan, and it is rich in polysac-
charides. This study investigated the extraction process and anti-oxidant activity of the polysaccharides from D. escu-
lenta by using the D. esculenta tuber powder as the raw material. The hot water extraction was used to optimize the
extraction process of polysaccharides from D. esculenta by single factor experiments and three-factor and three-level
Lo(3*) orthogonal tests. The crude polysaccharides from D. esculenta were purified by the Sveag method, dialysis,
DEAE-52 cellulose column and SephadexG-100 gel column chromatography. The anti-oxidant activity of polysaccha-
ride from D. esculenta was detected by DPPH method, hydroxyl radical method, superoxide anion method and reduction
method. The optimal extraction method of the hot water extraction included temperature 70 ‘C, solid-liquid ratio 1 : 15,

and extraction time 3 h. The polysaccharides extraction rate of D. esculenta was 1.94%. After multipleseparation and
purification, neutral polysaccharides with uniform purity were obtained. The expriments of anti-oxidant activity of
polysaccharides from D. esculenta showed that the DPPH radical scavenging capacity of polysaccharide from D. escu-
lenta was weak. The polysaccharide from D. esculenta and scavenging rate of 1-5 mg/mL was maintained at about 10%,

and with the increase of polysaccharide concentration, the scavenging capacity gradually decreased. The hydroxyl radi-

WFisHED 2023-03-20; {EEIHHE 2023-05-12

HEEWE R EBYFE LT ML (HEFEY ) (No. 151821301354051702) 5 FifFmi RIEW R R IEILZIR ST &
( No. 18DZ2293700 ) ; ¥ R544 LAl 5 N FH IR ( AAARMAGR ) S22 AATH (No. 2019RC116)

EERN BB (1996—) , W, Wit, Phm.: HHEHEERAT XAIH. ~BEEH ( Corresponding author ) : 3L
% (WU Wenqiang ) , E-mail: 990818@hainanu.edu.cn,



1902 o AE A F AR

%44

cal activity increased with the increase of polysaccharide concentration, and the scavenging rate reached 34.74% at 5
mg/mL. The superoxide anion free radical activity decreased gradually with the increase of polysaccharide concentra-
tion, and the scavenging rate reached 67.35% at 1 mg/mL. The reduction capacity of polysaccharides was weak, and the

reduction capacity of 1-5 mg/mL remained 0.17. In this study, the extraction process of polysaccharides from D. escu-

lenta was optimized, and it had certain antioxidant activity. It would lay the foundation for the functional product de-
velopment and the mechanism research of drug function of D. esculenta.
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LFRAE, Y A PE B AL T A BRA ]
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BRE L . SRR R R T B R S0, LA 3
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65cm) . 4 DEAE-52 4 Raifb)s B EL
AW % 50 mLo i 20 mL B3 2 k45K
F|HiSEH 0.1 mol/L NaCl ¥ -F-1# i Sephadex
G-100 BEfEHE |, 0.1 mol/L NaCl i& #E474k
W, £~ 1 mL/min, & 5 min Y882 145 . 7F 490 nm
A DA B~ 12 I WG B, el e il 4,
AepR (X)) ERCES, bR (y) RIREEE,
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4 mg DPPH, HJC/K £ BEH il 2551 100 mL HF5
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FEATIR 1, 20 3. 4. 5 mg/mL BFESIEW, 2R
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Wl N 1.2, 3.4, 5 mg/mL HIEESFIAER T 10 mL
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325 nm ZLIIE O RE(E A, FHZEIR/K AR AR R =
I e WG BE(E A, 25 FO BR FHZZ IR AR AR AR
TN E WO Ay, FE T IR AT ZHE R
X R A S T IS bR %

e 4R B B 1B BR R = 1—(A-A)/Ao] X 100%

(4) I JFHE ST o 43 5 FC AN RV B 1)
BN . Wi ek, EEREZHE. B
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P4 IR BT 50 C/KIE R 30 min, Fi/KEHE, BN
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— 10 mL 04T, RIKIMA 2.5 mL £&FK.
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T 700 nm AR E A AW . WO R (E R
o, e HGA IR RE 7 i
127 $HEBREREFEHE SEEEEMY
HEIE,

L = XOVXD

W %1000

b, £ BB T 0.9; Co IASEE S Y H % Bk
B (mg/mL) ; V: MERERE (mL) ; D: Wikt
% W: FER R (g) .
1.3 EiEsaE

iz SPSS 20.0 i tT 2 57 W AT,
IEAE SR R 2245007, AN SR A t K .

x100%

2 BRERH
21 HEWIREMZ

DIF A5 (mg/mL ) A x B, DAL
B y B, ST AR g, 330 )y R
y=0.9746x+0.0065 , R*=0.9996 , 7F & %7 4 ik i
0~1 mg/mL {u[EI Y, LR ELT,
22 EESEAKREIGEMNIBER
221 FREFEER FEH AR R
T, SRR R R AR R A AT AR 4R
Bk BN Z 5286, B 1 AT, 2SR 40~70 C

X IE] A, Bl R TR, 2R BCR B T
MHREIRE] 70 CTHE, ZHEEBCRE R, N 1.29%;
MR IRE] 80 CTHY, ZHHEBCRIRIRFEL, B2
W kA BRI, TCIE U IR, M TCENTH
ORI EAE 1 10~1 = 30 X[a)Af, 1 : 10 4bBEgR
B Z PR ECR R, A 2.38%; FfiEBHE LY
Hn, ZHERBCRZEFEAL, SEEAE 1~5h X
(BB, 2 h AR BEARAS B 2P R Sy, 8 3.29%.
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Fig. 1  Effect of different factors of hot water extraction on
the extraction rate of polysaccharides from D. esculenta
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B L. T EDMTEERE, IR HOKEREE
B mESEE (P<0.05) , BHY& AR
TE] FR) 5 W) 28 A Gk 3 25 5 B B MK SE (P>0.05) o

F1 BKRIGEEXLHWEEAKE

Tab. 1 Factor and level of orthogonal test of hot water
extraction
R % Factor
K Aal Y
Level fii & A Tempera- S l'd*lj‘r(&'lf B. B/ A C
ture A/'C ofid-iquid ratio Time C/h
(g'mL™)
1 50 1:10 1
2 60 1:15 2
3 70 1:20 3

x2 PAKRBUEEXRKWERR

Tab. 2 Result of orthogonal test of hot water extraction

Jal 37 1 S LY 5%
No. em/z;eﬂrgture ratio }i/ Tclr/r}lle extraction
(g'mL™) rate/%
1 1 1 1 1.33
2 1 2 2 1.27
3 1 3 3 1.49
4 2 1 3 1.79
5 2 2 1 1.52
6 2 3 2 1.51
7 3 1 2 1.83
8 3 2 3 1.94
9 3 3 1 1.89
K, 1.36 1.65 1.58
K 1.61 1.58 1.54
Ks 1.88 1.63 1.74
R 0.52 0.07 0.20
0.012 0.365 0.067

223 EELHERRIZLKIE NBELZHNL
T AT, 3 W4T S50 Z R OR 431
1.97%. 1.91%. 1.93%, FI{EH A 1.94%, xR
HEMRZEN 1.60%, FTEEST BB ML IEICT
ZRGENTT,

23 EEHSEHSBEEN

2.3.1 DEAE-52 #f %% 4 24 @il DEAE-52
LFUEFEM, R - RIS 2 1 A8 I
Ml , I H A, RO E SR —Fh
PEZhE (1 2) o WdE 30~60 4 15 2R
W, RABERZREAORE , BB UR TS 1T
B, R BELNE, T ESER,

1.4 -
1.2
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0.8
0.6
0.4
02

% Y& Absorbance
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E¥L Tube
B2 EEE#E DEAE-52 TR BILH TN MLk
Fig. 2 Elution curve of DEAE-52 cellulose column chro-
matography analysis of polysaccharide from D. esculenta

2.3.2  SephadexG-100 # R A& %t Ix A= B AT i
SephadexG-100 #fj JRMHEE AT JZ AT AL, &K -
TR IEAT AT S 1 A1 — A ue g, H IR A
XK, KALiAIE RGN B 2R — (K
3) o Wi4E 38~70 EMEHE VRN, R E
MRS, AR IR TR AR AT R T, RS
EENZHE,

12
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®oal
2 4
= 2+
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B 3 EZEZ#E SephadexG-100 & B R
e R i R

Fig. 3 Elution curve of SephadexG-100 gel column chro-
matography analysis of polysaccharide from D. esculenta
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Fig. 4 UV full-wavelength absorption spectrum of
polysaccharides from D. esculenta
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2.4.1 DPPH A WA Frks A WK 5SATH, Ve
Wl A 1~5 mg/mL BF, DPPH [ i 53 [ R LA
e 7E 90% DL I, hzh &k Z MR RN
30%~50%, H AW, BEREZHN
HEREE R T ILZi e 2. EEEh 2T
BOAE W, IR 40%~70%, BN 20
FIEENE WG 15, THREAE 10%7E
fio BER 2GRS R 15.33%, 1FRRbE
W TR BT R %, B R LR DPPH i
bREE s Tl et BELMm TS
EZ

\e 100 & F 4—¢—& —~ RS
S g0 L ~— BERE L
g — BE MR
8 60l - BENEENE
Pl e v
o 40 -
O
M 20
&
-&}@ 0 1 1 1 1
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Y& Concentration/(mg-mL™)

B 5 DPPH HHEFRAEE
Fig. 5 DPPH free radical scavenging capacity diagram

242 pawAFREHN B 6 WA, Ve ik
FESh 1~5 mg/mL B, 5 bR e 7 Bifi 5 v B 1) T i T
FHE, WRREEAE 99.01%. 254K £
Wi, BEREZH . EEShEZHMEERK 20
P ELAT W BB BN, AR S mg/mL B, W
BRI, N 48.08% ., 44.66%. 33.06%7Fl
34.74%, BER L ZHRILZ) &8 ZH0E A |
HABERE ST EEL MM EERE 2.

105 - —— i eHh Lk
< ¢ ~—BEREZH
g 851 — BELN L
o T5+ ~—BENE SR
g 651 = VeI
§ 550

45|
ﬁ 351
# o5 |

15 ! ! ' )

1 2 3 4 5

¥ J¥ Concentration/(mg-mL™)
Ee6 EEHEFEREN

Fig. 6 Hydroxyl radical scavenging capacity diagram

243 BAMBFawEAkeS HKE 7 9]

A, Ve M A BB T i BRAE

B, WERREA

HEFFAE 80%LA o BENEZHHLE | mg/mL B, 35
BRR K 67.35%, WM Lhl. BERL L.
EH M BB WG R ie I s 28
W R T O T RN, Ll 2 A R 2 OB A
5mg/mL B, WEHRFILE 4.12%., BEXR L ZH
()3 B g 1 B AR R AUR Tl g &k 2 0%, 1
5 mg/mL i}, THEERFEN 18.97%, 1Tl ZhH
MEERZHENIERGE IR RRSE, 7
5 mg/mL B, WERF 53518 57.20%F1 48.53%. &
B2 BANE TSRS T EERZ
Wi, BERL AL ZhE.

100 - —— L5 EE
S 90 - H—-}\{.\é —~— BERT L
3 80 - — BE AN
570+ —— BENE LN
g 60 = VO
g sof
O 40t
5; 30k
20t

10F

0
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Fig. 7 Superoxide anion scavenging capacity diagram

244 &ER#eSH  HIESAIAL VeI N 1~5 mg/mL
Bf, R ARG R 2.5 UL b FEWEN
1~5 mg/mL B}, L2548 20 E R L ZHm
W JURE 77 Bt 22 W B 1 T i s , HOA R
WREESN, fE 5 mg/mL BHAJE 143928 0.98 Al
0.77 . 1 7B 25 4 22 W 0 6 S0 K5 22 0 0 38 DL i
e, WEIIHN 0.1~0.2; BEHZHREN 1~
S5mg/mL B, WJERE Ml 0.17, hZjehZ2
WERRRRE )& T B ER L 2. EESh 2
FIEEH ZH,

30 e e
I e e S .
g — EHLHE
E" 20r - BENSH
EREL = Vel
=]

& 10t

B os]

S| 0 L, ng * * —
1 2 3 4 5

e Concentration/(mg-mL™)
B8 ARREKEZHETIFRE

Fig. 8 Reducing capacity diagram of different concentra-
tions of polysaccharide
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3 itig
31 EEZHEMNRERIZML

ARG R IR BEBCE X B E I T 2
PEATAEAL o AR BN R IE 2SS IR Ay 45 SRR 1
POKIRBOLEIRMEZEZHMWRICRE &N
1.94%, HEET AR BIE 70 C, Bkt
1: 15, $EHAFE] 3 he HATM A WL BB
T A E, BPFER R R A B
B ZBHEBCR T A 12.34%, KB EH AR DR
2B E ALY, EEBRE TR
UG Fh 2R BB E PR ok 4R
WOEAERRR L 10 9. R 50 °C . $EHATH] 2.5 h
H1 75% L BEUTTE WAL BRES & 111 25 Z2 05 i R HUR
N 0.2449%. F HIII R K B BT HR BUAR
Wiz Zns, TERhKIL 129, IRAEE 71 °C . 4R EU
[] 2.3 h Al pH K 7.16 B}, HZHER IR 9.57%.
ARFEF TR F POK R BOE SRS L R B R L,
TERHG L 1225, IR 95 CHAIREUNA] 106 min
AL SRR, LB ICR T 2.115% TR
ORI AT A U/ AR IR0 ¢ AR S TR ot
PR ORI L 1 10, FRIUNTE] 360 s Al
1% 380 W B, At 11 25 Z MR BCRAUR 1.39%.
AL, AR O R AR SR BOR AR, BEDT
2 B FEBOR A 3 m T HOKEREGE , X SEEE £
WE DR K, 5EBREMESZY ML,
LA 5T ML AL ST 3R 15 1) B 2 2 B R
i, WHTESIT L.
32 EEZHENRENLEN

i 5o X 28 S Al A AG B ) 2 R 3 — v v 2 b
HEE 2R LM, EENZH DPPH
P BRE ML BEE TR A PTA
TRIEPE B 15.33% . 34.74% . 67.35%H1 0.17,
EH PR MR ILRGE , A 2R
J@ AP TR T ZHE 0 A AR R DI REE 5 . R
152 5 2O e 5 S [) e JE 1 o T L 2 v v 22 B 1Y
YriEAe Gt A B, FEHCEE N 2.0 mg/mL B,
DPPH H M., A A M, @APETHHE
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