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WH T ERS . MEANREH., BhtpFl, RIHERfRICERABEERGER. EREAN, 45BN EE
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0.2979 mg-mL™, 47 %] & 9 Jfi B B AL /) 89 1C5, 15 4 0.6634 mg-mL™', # & 4k 9 T BF BL £ B4 A% 7 89 IC, 18
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Abstract: Membrane technology was used for the graded separation of Mori fructus polysaccharides, and its antioxidant,
hypoglycemic, anti-allergic and in vitro alcohol dehydrogenase activities were studied. The Mori fructus polysaccharides
were carried out by hot water extraction using ultrafiltration membranes with pore sizes of 300, 50, 5 and 1 kDa,
respectively, as MFP300, MFP50, MFP5 and MFPI1. The differences in the main components, antioxidant activity,
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hypoglycemic activity, antiallergic activity and in vitro ethanol dehydrogenase activity of Mori fructus polysaccharide
fractions separated by ultrafiltration membranes of four pore sizes were compared. The results showed that the major
components and biological activities of the four polysaccharides showed some differences. The total sugar content of
MFP1, MFPS5, MFP50 and MFP300 were 46.34%, 68.45%, 48.60% and 66.32%, respectively, while the glyoxylate content
were 3.34%, 22.78%, 16.11% and 21.48%, respectively, and the reducing sugar content were 16.51%, 6.03%, 7.90% and
6.67%, respectively. Bioactivity screening showed that MFP300 scavenged DPPH radicals and ABTS" radicals with ICs,
values of 0.2235 and 0.2979 mg-mL™', respectively, inhibited hyaluronidase with IC, values of 0.6634 mg-mL™', and
activated in vitro ethanol dehydrogenase with ICs, values of 10.2646 mg-mL"™'. MFP300 was exhibited the best antioxidant,
anti-allergic and in vitro ethanol dehydrogenase activities compared with the other three components. Compared with the
other three components, MFP1 exhibited the best hypoglycemic activity with ICs, values of 0.7944 and 4.6419 mg-mL™"' for
its ability to inhibit a-glucosidase and a-amylase, respectively. In conclusion, there were some differences in the main
components and biological activities of Mori fructus polysaccharides obtained by membrane classification and separation,
which could provide a theoretical basis for the improvement and upgrading of Mori fructus polysaccharide classification
technology and the study of the "structure-effect” relationship of Mori fructus polysaccharides.

Key words: Mori fructus polysaccharides; membrane technology; polysaccharide fractionation; antioxidant activity;

hypoglycemic activity; antiallergic activity; alcohol dehydrogenase activity
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1.2.1 JFERITANEE  B—E mA9SREE, 70 °C HET, H
MR E, i 40 BTSSR E TR . LAk
R, SR AN EIRIE IS, AR L 1:2 g-mL ™, It
g 2 K, £IK 2 h, #1365 °C, JEE N IS R EERE N,
.
1.2.2 FEZPREIS4ifl  S5RpES AH—REL
Trds, AT —E B . B 200 g PR SRERE
i, LAAK R, ZEHIK (90 °C) HhiZHE 2 h, Bl
1:15 g-mL™'. XHERE.OEFHHE 4000 r-min ', 10 min)
FE AL E S5 PRAFIEWR, XU s LIAHR 544351 7oK
B, RE 2 WIFEHIEM, e e 78 KA
ARVEM A 1000 mL L2 BNVRSE W . 7% TAEE
SR =S LR AR AR, B A A TR 1, I T —
RERMEHUL, TRHRGEIPIINA 3% =5 IR, AR
Fe 1:1, S#HCE 20 min, B0 UC4E B3R, JEY B
HEW pH & 6~7, INA 3% AKJKEE A B, 50 °C LW
45 min, 5.0 (3438 4000 rrmin', 10 min) W& 7
o M FRBA TR, SIS 2SR B
123 REZSHPHIBRM TR E  BEEZHE
W, FH 300 kDa JEEFE 0.2 MPa, 5.5 L-min™' 451
T ABUEST Y, TR WP e FL 7R R A AR Je FeAR AR L
1:4 JINAZEE, 4 °C FHFE SR R H B (i
4000 r'min”', 10 min) f3ULTE, EIS R R T IR 20,
iC. "~ MFP300; B2 300 kDa %&34 %%, FH 50 kDa J€ /i
BT RV EFSZ8E, id A~ MFP50; B 50 kDa JEid
W&, FH 5 kDa 3BT iR EAELS 200, id MFPS;
B 5 kDa i, FH 1 kDa 3BT iR EEIS £
%, idA) MFP1,
1.2.4 REEZHhb b2
1.2.4.1 ARl &gl =250 50 i 2R Wy - A R
U BRSO EC ] EFAFREL 10.00 mg # AT
TR, B BCH S 0.1 mg-mL™' . FRuEphLmg:
#i: W2HL 0. 0.10. 0.15. 0.20. 0.25. 0.30. 0.35. 0.40.
0.45 mL H#Z RS IR, FHZRIB/K AN S 0.50 mL, 4%
JIA 0.30 mL B9 5% Rk, G inA 1.50 mL #&
Wihg, #5, /K 30 min, ¥R =15, 490 nm &b
M E W GRE Ayggo AR A B B2 SRy il Ale b, WG R
SRHYAARAR, ZetilbruERnLR . 1S8R bEbRvE T 2R BT
TN y=5.172x+0.109, R>=0.999 ,
1.2.4.2 SBFEEME A 1.2.4.1 Thag ke
WGRE . FEEspi b BRSBTS U
(A-0.109)xmx 10
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K. W N SRE 2RSS, %; A IR
N JETE 490 nm ARFINGREE ;s m B EL
1.2.5 REZHIPHERARSEIINE
1.2.5.1 #rRAEfIZRL®  SF o D
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W(%) = x 100 = (D
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i pR £ a2 B 0. 20, 40, 60, 80. 100, 120,
140 pL 4= 35 &2 AW T8 i, 4 ZE ok =
200 pL, FE2J, £ 1| mL % G2 W5V, F224],
HECHLE 10 min, 595 nm AR E R CIEIE Aggso LA
A= LI 85 AR S B AL bR, WG PN bR, 2%
WA AERD £ o 19 20 85 B B A il Ze [\ 7 2
y=0.704x+0.2221, R>=0.9928 ,
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REOCREE . [E TR S EITHREARN:
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0.9 mL i %5) BH B PR bR ME VS VR, N ZE 1R /K B 2 1
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BAHRAD, WK 20 min, BUL S 2 B H B =I5,
M 0.15% MBI W% 0.2 mL, ¥%2J, ZEIR W 2 h,
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o T HREPPEIER 5 1, %03 A NFESL
VRN JETE 523 nm AP GREE; m ARG RS .
1.2.7 REZHEH RS Bl e
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TR I 52 56 2% Zhang 2507 [y, I RVEE
¥, B 3 mL 0.2 mg-mL"' ) DPPH Z iAW, 5
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a-TH FBE T A MR (0.1 U-mL™") iy PBS S IR
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ZJE A 25 pL X fiF 3 2K 3 -a-D- Nk 1R 757 25 B 1
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4,37 °C JK¥ 10 min, AILA 200 pL 1% nJ3EPEGER:
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IKIBEE RIS 200 uL DNS =5, 7EWE /KA 0
B 10 min, WV EE G, RN P E E =\ ImA
4 mL ZEIB/KFRRE, 7E 540 nm ARMERCE Ay, 31
TR AN AR
A, —A,
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P A A EZWHEE R o-UE R T TR A & TN
AIIOGEE s A, S FHZE v IRARAE a- TE A5 BERA MR ST P
G EE s Ay Sl FH 2% v i AR 22 W 15 W BE 1 W G R
A, RS RS S TR I o-TE A5 B VR BT 19
MY CRE
1.2.10 A[EG-F 2 B N0 75 B T IR I i v
Mz 375 H R REH TSR CTAB UL T
MxE, 2795 55 et (s, JHRfEIEe . LA pH6.0,
0.2 mol-L™" ZI&- L RNV IR N 2 iR, FASE vhi ic
il 0.5 mg-mL™" i#% B R A 1Y W X 3.44 mg-mL™!
B HH R ER NI . B 100 uL MFP 3% T 10 mL i
B, A 100 L 375 I TR B T, PR kb e
EARARE 0.9 mL, J&FGHAIE, BT 37 C MIEEKG
L, FE 15 min JEANA 100 pl 3% B R RN W, I
FrEAHEE, HEFATHET 10 min, I3#EAIA 4 mL CTAB
W (LA 2% NaOH %W FIECHI 19 2.5% CTAB
VAW Lk N, IR Y], H RS 10 min J5I5E
JRHEAE 405 nm P BIRIEEE Ao, TPHIRA
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A —A,
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1.2.11 ARG ARSI 2 B S s )
A LB RS MR U -E AR E e, 5T
XBH TP A . AEREARAR AR 100 pL £
5 18R 4 2% vh % (pHS.8) . 70 uL 2 mmol-L ' NAD",
35 uL 2 mol-L™' Z ¥ & 20 uL MFP &, 1R 215,
35 C FEHUIET 5 min, B 83 J5 7 BN 6 AR AR
JILA 20 pL 0.1 U-mL™" ADH, #%5] 5 37 BN JHEgFR AL
M H 340 nm &b B G ALy, BERE 10 s 352 HR
1 W SCREARL, FELEMSE 5 min, FHC 50, 25 1141
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e R IR (10) 35 ADH it . A (1) 35
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SBLEABL 10°
Ml 5 6.2x10°
E Q1D

E(U-mL™") = AA;y X

E,

—E 100 # aD

E,

K H: E i ADH G M, UmL ™' E, SAEES4H
B, U-mL ' By S A FIEHBEHGPE, U-mL ™5 AAL,,
M N F AT ERR 3 340 nm P KA GRS 1 min
FYUHA{E; 6.2 S NAD'TE 340 nm Ak PE /RIS G F 5.
1.3 HIELIE

ARSI SEIGEIRISEAE 3 R, {3 IBM SPSS
Statistics 26 FAHATEARALFE, P<0.05 Fon il 2%
5, P<0.01 Tt i 35225 . >R GraphPad Prism
8 AR, SLue 2l HoR - BHE R IR 22K TR0 o
2 HBRESH
2.1 AR FENREZSENEERS D

K KR EEDT NSRRI = p, I =
Ty RE IS 4 15 15 £ X i O 3547 43 9% 445 3] MFP1.
MFP5 ., MFP50 FlI MFP300. PU-{~2H 43 Bl (4 28 4k th
RENR, MFP1 B0 i ik, A 584149 MFP300 Bl {f 5
W, NERE A, WA S0 B2 AN 1 s,
45 R, MFPS v BB FIOVE I8 18 & = e, N
68.45%=+1.53% Fll 22.78%=+2.32%; H: ¥k ;& MFP300,
K 66.32%+0.70% FI 21.48%+1.24%; MFP1 W 3 &
HEHRAK, N 46.34%+0.73% 1 3.34%=1.57%. MFP5
AR JEOBE S e B, A 6.03%£3.92%; MFP1 Hik i
W, N 16.51%+0.83%. &5 [T & 5ok
%, MFP300 & &f s, N 3.67%+0.18%, MFP1 ¥
AR, SN 0.10%+0.08% ., FeFHEZ MM R/ Er &
AT BB T R/ INTUFPAR IR SRR, HZ2hE 241
£ MFP5 Fil MFP300 Wi-~2H4y . PU2H43 R 8 A iR
T IR, UhBH Sl AR 5ch s, 2R BT Vs R e )
LA 22

IR 2 (%) =

#1 AR TREESHNEEWI S5

Table 1 Contents of main components of MFP with different
molecular weights

MFPA;r  BAE(%)  EAF(%)  EER(%)  HER(%)
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Fig.1 Scavenging ability of MFPs of different molecular

weight against DPPH free radicals
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