9 3455 3
201843 A

00D & MACHINERY

Vol.34,No.3
Mar . 2018

DOI:10.13652/.issn.1003 —5788.2018.03.037

RiEEORSEIONBALRED TR

Isolation and purification of polysaccharides fromforage mulberry

(Morus alba L .) and the research of their biological activity

TraE
WANG Ling-jia'
7K 3 AR

ZHANG Chi-song*
(1. PR SAEY TR I R

#F A
SHU Xiao-meng"

PR /A
CHEN Xiang-gui'
6100392, WUAR T A MRHE B U I BB 611130)

£ x
XIN Wen'

YANG Xiao!

(1. School of Food and Biological Engineering , Xihua University, Chengdu, Sishuan 610039, China ;
2. Chendu Academy of Agriculture and Forestry Sciences, Chengdu , Sishuan 611130, China)

WEANA L THERRET B, AL LR T KB E
ke R AR RILT L 54 KA Sephadex G-100 &
) T A B A AT A R LA, SR AT B B A 8 4 R A RE
Foo- K AMEFEEITHER, EREV . HETHZIRRGR
LA RIGR pH 6.0 8 38 & 50 C (BERE 1.0 (B R
BB ) 50 min; AL JE 89 vt B M A B & 8 % R AL
71 .DPPH + #o « OH & R4ty s42 4L )5 09 vt 5 38 %) o-H]
MR BG4 ) O RAR T AL AT 09 . KL AT B 09 oF E B K
RET SR ILAABIFHRAR LG 09 2T 3
B B AT Bk Y 4 RAE K

KB IEEEQE; S BEREN AN ER

Abstract; Purpose Optimization of enzymatic extraction process for
total polysaccharides from mulberry (Morus alba L.) leaves and
comparison of biological activity before and after purification.
Methods The polysaccharide from mulberry leaves was extracted by
cellulase and the optimal extraction parameters were optimized by
single factor and orthogonal experiment. The primary purification
was carried out by Sephadex G-100. The antioxidant activity and «-
glucosidase inhibitory activity of polysaccharides before and after pur-
ification were compared. Result The optimal process parameters was
pH 6. enzyme concentration 1.0%, extraction temperature 50 °C.
time 50 min; total polysaccharides after purification had higher total

antioxidant capacity and DPPH. hydroxyl radical scavenging
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capacity; but the inhibitory effect of a-glucosidase was lower than the
before. Conclusion The optimized process parameters had better ex-
traction effect, and the primary purified total polysaccharides had
stronger antioxidant activity.

Keywords: forage mulberry; polysaccharide; enzymatic extraction;

column chromatography purification; biological activity
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L1 #R5&E&E

e AR SR ]« BUHR TT AR MR 2

WeBRER R JCK & = 5 &R 4 AR L B I R
BRI BT = E A IR W VB A KR B A
T VHL O, (30%6) T K Bk R £ RE R < 40 AT 4l 0K TR
LTI

1,1- R RE-2-1 P 2 [ ih 28 (DPPHD | % il 2 $-g-D-2F
LB Ik B 1 (pNPG) : 25 [H Sigma 2\ 8] 5

L Yk Wl o0 2 LR B I R A R A BR A D

1l 5 WAR €35 AL : AKTA purifier 10 2, % E GE 4 7 ;

£ Y HEMiAR 1L : Infinite F500 7, B+ TECAN 23 ] ;

i, T R BSA224 B, {8 [F Sartorius 23 #) .
1.2 RMESHEEENNE

KRBT LS .
1.3 HFHREBERNENHSHE

A e vl P R AR K b Uk T oL B S T A L R TR
W ,100 Had i fE . HERFR & R0 # 10.00 g, & T BT 5%
M A 100 mL ZEMBKDRHA R 10 10 (g/mL) ], i & &F
e KW, AR M. A pH (. — 2 IR E T
fi# . HAE 80 CF I 60 min 32U L0, UM% X1 )5
U LIETHIMA 10 mL =R/ LM R A G 4 Cad I DL Ui &
M. U, % TF 4 °C.5 000 r/min B.0 10 min, 7 JLIE .
BB A 4 BRI K 8, T 4 C WUl iE 2 H,
4 °C .5 000 r/min B> 10 min £ F#E . UL3ET —40 CR % T
BRI TER .
1.3.1 R EXFAERMEILIRIREEA RN R4S
BkC10T . B A pH | T A VL 2 | T i B I 0 I e 3 2 5% i g %
R E RN EEHEE., N TS BEE X 25
SR A I vl 1 Qe o O N Al S -

(1) E§f% pH W52 - [F 8 2F 4 2 B i 206 i A 1R
55 °C i ff it ] 50 min, 4> 3 KL %% pH & 4.0,4.5,5.0,5.5,
6.0,6.5,7.0 Hf X} 22 W15 1950

(2) il ik TV 009 5% W)« 2 AT 4 R VR B 2% | IR
pH 6.0 g AF B 8] 50 min, 43 1] Lt %8 B A% i 2 24 45,50, 55,
60,65 °C B X Z AR,

(3) il fife Ik ) 1) 5% W0 < R A AT 4E 3K VR 200 | AR
pH 6.0 f# R BE 55 °C . 435 Lb B il A% B[R] 2 10,20,30, 40,
50,60,70 min B} XF Z2 A5 200 5 M

(4) il v FE 1) 5% W) < [ 7 6 A% B[] 50 min, B fi# pH 6.0,
AR B 55 CL Bl IR P A HE Bkl 0.0%,0.5%,
1.0%,1.5%,2.0%,2.5%,3.0%,3.5% ,4.0 % i} Xf £ B 15 K
518
1.3.2 ExifbIRE 75 R R A Aah B e pH R
JE T AR R R I S D I R 3R e p K T 8 AT R B2 IR
Xof B AR R Z M LA AR AT i — Ak
1.4 RO SHERNgL

S 2 ETI BT . % B Sephadex G-100 T 7 % Hif
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BENE R R, LAZE IR K S AR . MEBR PR 100 mg 5 A
ZHEW T 5 mL ZEMRM K. 4 RE &R R DU B R
2 mL/min Y. AE W 5 mL PRSI . RE IR 100 pL Y
B -BRERIETE 490 nm A0 WOV HE . AR 4R 1 Uk VR 1Y
2 i 2 R R B il £ L B I TR — O 0 0 ) R R, 2 R
4y F A3 000 Da B IE 04,4 C.7 000 r/min & L
30 min VR4 AR T —40 CR G THIGTFA .
15 RMEEEMEULEIBNE

%% Benjakul 19 {5 B CE & LB BT
B 1 mL AR EEC0.2,0.4,0.6,0.8,1.0 mg/mL ) FE M £
WV W IR WM A 2.5 mL B8Rk 22 W (0.2 mol/mlL,
pH 6.6),2.5 mL BkEALBIE K (1 ¢/ml)IRA], T 50 ‘C T
H 20 min, BHJG A 2.5 mL =5 ZFRIEK (10 g/100 mL) i
A1 N EBCH 2.5 mL B 2.5 mL ZEME K1 0.5 mL =4
REW (1 mg/mb) T 20 min f§ F K 700 nm
A0 5 VRO B A 22 W 1 BT AR BE ) S WO B (E IE AR G .
1.6 RM &4 DPPH BHENFEREEN

OB AEALTT G S A 2 T DPPH [ di 4 09 i By fig
3 MRAE SCRRCIS B B4 R = 43 S B 2 mL S [|] ¥k B8 (0.05,
0.10,0.15,0.20,0.25 mg/mL) {Y F M ZHE W A 2 mL
DPPH-Z B % i (0.1 mmol/L) iR 2], E i T # W EH
30 min, 3 F 517 nm 4b & BO6 B . MR 4E (D 5
DPPH H i B &R % .

A — (A, —A
d:%xloo%, D
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d—DPPH #HER&. %

A5 R R WO B

A;—FJH 2 B 4 DPPH-Z [ 15 Wi ) BE & 19 W%
BEAE 5

Ag—FE SRR AR I ) W A

HRLAG T R 3, 2 R i 450 3 10 O 3T SR
e BE (1C 50 8D &
1.7 EMEENEAHRE( - OH)RBEREAD

%% Feton MM J7 L BB T - 8L 0.5 mL ¥ Ji 43
B4 0.40,0.80,1.20,1.60,2.00 mg/mL [4 3% M 5 2 WV
PN 1 mL BB £k K (6 mmol/L) . 1 mL /K#ik-2Z i
VW (6 mmol/L) .1 mL 5 4 fb Z 04 i (8.8 mmol/L) Il mL
ZEVEK IR, F 37 C R E 30 min, Ul # 1 510 nm b1
WA . AR (D3RR A BRI O ERR%,
Ay — (A, —A)

d =
Au

X 100% , (2)

K

d—% Al AR 20

Ay b T E A O A

Ay DA IR K AR o S 1 7 I 00 14 VR O R 5

Ao DAZEIRRACR B a0 2 i I i

HUHE T BR 2%, 0F 2 B0 4 0 S0 RGE i ki |
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%3 Masao Hattori 281 ik 3 @& ok in K . B2 I 50 me
AR (0.5.1.0,1.5,2.0,2.5 mg/mL) By R 2 Z W )
F AR AR YA 850 oL B R 3R 28 o % (0.1 mmol/L,
pH 5.0). 50 pl. o-#i 45 B H B8 7% W (100 U/mL). 50 L
pNPG % # (0.011 6 mol/L) R 4], F 37 C FHE W&
10 min J5, A 4 mL fBR 413 W (0.1 mol/L) A% 1k
NE s DU 28 4 400 nm Kb A6 EE (A . AR X (3D 1A St
RN o 2 B T 8 0 90 6 R
Ay — (A, —A))

h = A X 100% , (3)
S
R L i1 e

AR 0 AR O B AH 5

A —— DA AR 2 0 R ARRE o 40 W TG VA VN
F I B 1

A LABERR 35 22 wi i A QAT o I 000 R 1 O A

M%) S8, 2 BRI HE EE 0 R 0 O T 5
IC; fH »
1.9 HiERESSITHF

AR AR LL 3 A FHEAR (n=3) ) 2 =SEM IR,
K JH SPSS 22.0 3R A #EAT ST o3 B B AT SR R 7 2 4
Mr )5 -8 A Student's K 30 34T 79 41 22 6] 11 L%, 538 18 A
#4T Duncan I #H T £ H L. DL P<<0.05 AR HA SR
TR S
2 RS0
2.1 ABEEHERNEFRAR
2.1.1 pHMygm  d & 1Al g, 2 pH<T6.0 i, ZHER %
BE pH 5 in M 2 #F3 KL IEFE pH 6.0 Ik B I RH. H
B pH (E kS 3m  S R 2 TR pH X 255211
2 ME) 54 PR pR B, BT B T o I pH B 2% 52 ) i
WOTE PR ZEAR pH B, 5 1 TR 45 /K R 22 05 0 W A SR T 51 R
ZWRSE MR L T3 05 0 pH 2% % R Bl 79 =5 B) 45 44 52 0 %
YIEEARR . 24 pH {EAE 6.0 I T% 450 5 . o 75 AT ) 20 g e
RERS M AR AR i
2.1.2 WA BER S b & 2 WA, 2 g AR IR AR T
55 °C I, 2 M4 AR B I BE A TR I L O T 55 °C

7.57 a
B
= 7.0r
£
Ml >
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<
S200f
7
=550
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5.0 L L L L L L |
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Figure 1 Effect of pH on the yield of polysaccharides
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Figure 2 Effect of temperature on the yield of

polysaccharides
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2.1.3 WHREERZW WA 3 AT, SR AR T2 meg/mL
I o 2 W A 38 I T e AL ) 80 T S, 3 A AT e ok R b
2mg/mL )5 . 2R RHELRELL, XTRERH THE
TR A 00 T 5 0 0 i AL SR O A 2 B T PR M I A
1T 224 i e J32 T o 3] — 7 R L AR SN K B4R A AT £
B A5 N5
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Figure 3 Effect of enzyme concentration on the yield

of polysaccharides

2.1.4 WA I E) AR 0R AT 4 TN TE 2B B B B0 I 2
AT 23 I 5 At e I [ 50 S 7 A 9 4R g R AR I [B] Y S A
1 40 0 R % 9 o R 22 B A B . X TR A IR IRD G 50 min
W 2SR IR B R IR B A B A I (R 4R 25 5T L 2
AT B X TTRE SR T C W B0 2 B TE IR
B R AT IR A
2.2 AEFRBERBEZRRE

Ly (3 IE A1 R 2K P I L3R 1. iR 45 2R L3k 2,
HI 2 2 AT 5 2T AR R E SR AR O pH > T R I
JBE = it A B > il A L B AL 215 07 08 AR B Ci Dy B
pH 6.0, [ fift kL EE 60 C AW EE 1.0 %0 [ B 7] 50 min, R
FH St 405 HE AT 90 3E T2 56 (e =3) L T 153 2 W15 2y (7.608 &
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Figure 4 Effect of enzymolysis time on the yield

of polysaccharides

*1 BMERENSBEZTRBEERKFER
Table 1

Factors level of enzymatic extraction

polysaccharide orthogonal test

KF ApH  BEHRIRIE/C CHEEKIE/Y% D EHEE R /min

1 5.5 55 1.0 30
2 6.0 60 1.5 40
3 6.5 65 2.0 50

F2 L(3)EXZKE

Table 2 L, (3*)orthogonal experiment
A Tass A B C D /%
1 1 1 1 1 7.169
2 1 2 2 2 7.181
3 1 3 3 3 7.042
4 2 1 2 3 7.415
5 2 2 3 1 7.426
6 2 3 1 2 7.147
7 3 1 3 2 6.944
8 3 2 1 3 7.191
9 3 3 2 1 6.805
""" B 7.3 7176 7169 71338

ko 7.329 7.265 7.133 7.090

ks 6.980 6.997 7.137 7.215

R 0.350 0.268 0.035 0.125

0.043) 6 BLWITE IR AL 4L &5 T oA B mi 19 Z W1
2.3 R sHER4EL

HT I 5 T Pk B A R — A B R W A0 L R i I K
VTR B R A R RO BB 15~ 30 A8 Uk B W& OF o U vk 6 O R
TG - A5 Al iy S0 B 2 AR

BRI S %5 i RRE X 2 B BEAT Sl Al R S RERH 2
Bl A AR oy B . AN S A o £ RURE T A 75 2 Al B0
LS B2 PER SRS G S R NV E A O E SN
8070 . Al I L BE A M BR 5 60 3K VB 1 AE A T
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Figure 5 Gel filtration elution curves of total

polysaccharide

2.4 BRUSHERALEEREE

Wi ML E /1 . DPPH A i1 3£ (DPPH « ) i KR AE S
M A A O WEBRAE J7 il T0 . X 446 AT 5 & 205 1Y
PTG M AT L, B 6 ] %01, F v 2 B A AL AT S
BEA BPUE LBE S DPPH « fl - OH 5 FRRe /1, A# 5 1
W R ARG, B B R BRI AL . X TR T2
B BT AL RE ) B B AR e T SE A 2
M BRET . 2 Wl vk BE R T IR M i TR A 2 B4R
1L BE T B

T A AH [ 9 B T o 28 2 Ak 119 3% ik 6 22 0 19 8 bt AL AL R
J3.DPPH « Il « OH WEBRAE 1 3 & i TR &4ty (P<
0.01), difbi)5 &t Z X DPPH g d & BRAE 1y 1Cs
{E43 3K 0.54,0.11 mg/mL, 4ifbJ5 42T+ T 4 5 f5. % « OH
TEBRAE I ICs 643 52 24.48,8.19 mg/mL, 4tk )5 292K
SHALHIT Y 3 1% . F T 250 4l b v L Bt S0 Ak 0 PR BR L R B
RO ERERE O R b A R h R HEE FEAEM.
2.5 BRMSHENH  FHETEITELR

Vb A 4 A0 R T 5 1 22 0 o~ 9 76 R T I 1 30 A R K B
ali AR 5 SR 2T o B AT B XA W) W R B E
e TR G A T SR L S N RAR RN (B T 5 2R i AT
MW IE— 3. (HAEA R EE R L aifh i 0t B 2 BT o1
7 W T ) 0 T R BT R 3 AR T R & Al AR i (P<C0.01),
W 5 R R ZE AR T S B OE M ICs {5 4 Bk 2.70,
4.84 mg/mL, glifk J5 H Al ALk 4 AL HT Y 0.56 4%,

BT S0 B 83 0 OB D RED T o 2 B
B Rt K Ak & 4 AR A O S i, — TR 5 o R R 2 i
MY E S S 2~ AR R B R R
) A= 0 288 o, LA O T o B T P R R
H iy 23 i A Yok 1-6 208 4 2 (DN & #iE W 2 %
V- o 1 AR Y 0 M A A E A RS Y o R 2 AR A R T
PEo TSGR e 5 i 2 A o A W Y )
RIS E AR T AR L8040 00 W78 T 4b Ak i i e e 2k B &
MM 68 5 A W A YRS e B TR o A
A0 E M2 R BRI E AR A 2B A —
FE 1 o H AW H R BE D H AR R O R R E
o A Y T 7 BB I 1 RS
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Figure 6 Antioxidant capacity of different purity

total polysaccharides
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1y :pH 6.0, [ 6L 60 °C, B U E 1.0% , [ Ak i ]
50 min, ZE ML AR T S0 20 015 SR T 3K (7,608 £0.043) X6,
# FH Sephadex G-100 %I 7 5 Ik B i Ay R}, DL 28 WK O I
AR HEATEES)Z BT, LA EE 4 F & 3 000 Da B8 IR 1T
Wi, n] LA HE R SRR R AT Al e, 0 R R o T
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