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Structural characterization and antioxiant, moisture-absording and

moisture-retention properties of polysaccharides of Sophora japonica L.
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Abstract: The polysaccharides {rom the seeds and peel of Sophora
japonica L. were extracted respectively by double enzymes, The
basic structure of polysaccharides were identified by using infrared
spectroscopy.and antioxidant activity, moisture absorption and re-
tention capacities of polysaccharides were evaluated. The results indi-
cated that the polysaccharides extraction yield of Sophora japonica
L. seeds and peel were 11.6% and 24.7% respectively. The IR spec-

trum indicated peel and seed polysaccharides had typical characteristic
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absorption peaks of polysaccharides and pyran ring structure, seed
polysaccharides contained a-glycosidic bonds, peel polysaccharides
contained « and § glycosidic bonds. The radical scavenging experiment
showed that two different polysaccharides of Sophora japonica L.
had a certain radical scavenging capacity. Within a certain concentra-
tion range, the radical scavenging activity of seeds polysaccharides
was better than that of peel polysaccharides, and had the positive
correlations with concentration of polysaccharides. Compared with
the positive control vitamin C(V¢), the ABTS and DPPH radical
scavenging ability of two polysaccharides were weak, but the scaven-
ging effect of seeds polysaccharide on superoxide anion was better
than that of V. Compared with the positive control EDTA, determi-
nation of two polysaccharides on ferrous ion chelating ability were
weak. In the same conditions, moisture absorption capacities of two
polysaccharides of sophora fructus were close to that of chitosan but
lower than that of glycerin. Moisture retention capacities of two poly-
saccharides of sophora fructus were equivalent, lower than glycerin,
but higher than chitosan. These results demonstrated that polysac-
charides of Sophora japonica L. had good radical scavenging activity
and moisture retention capacity which had the development and utili-
zation value.
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Keywords :

ty; moisture absorption and moisture retention activity

BA SRR SE . S LR ) [ B (Sophora japonica 1.)
1 SRS R P2t L R R AR X R A A B S
37050 R & A T S ol il e R R VAR
ik W i 0 22 8 28 22 o 2 RS P A o0 o T A A R R
AZHE RO AR X R ARE R R A A
Y Z 4 Ertan A S50 8 505 R 182 9 448 A2 1R 4
HEAT T RS 2 B 52 55 At 538 /K e A A B4 T 7 A 5

17



B R

2017 4% 12 9

s N = BN T AR S 2 R R LS A 0 T L 4
S8 7R AN R E A ek B TR TR O A 22 S DA R RS
T 20 5 I A2 T T I RGE L T R DL 2 B 0 e S Ak B AR
WAHEMR. BEREEFEE L2l a s it —x
MIBFFEAN1E .

RRZBE IZAFAET AR b R4 BUAE 4 1 1Y K I A
Wz — B PR AL BUMR 0 o I L AR A
MRy T SR IR SR AT SR K LA
B RS R ] DA R T RE MR IR fE S 2 &
i S U A T2 N A IR

A58 LA £ 5 R AR F S bR SR OO Vs DR £ SR
Fe RN BRI 8 AT £ AN G N B R R AT SRAE 9 4%
Z X ABTS [t 4k \DPPH [ fy 3t B AN & F B th 31
BRAVE ] KO8 B T B A Be 0 S B IR 2 MR iR 4 B |
HEVE BRI L 5] I PR 22 AR A R AR IR L RE L DU AR A 2
L ISR B SR TR R {55 450358 9 & R PR B (A B
L BORHR; :

1.1 #E5iRH

BEAA R VAT VG 27 B o 300 5 SR B R BRI, 43 0 ke LB T
B 57 (60 B ARTER 5

2, 2-BR WL (3~ 3k 9% I 18 ik i BR-6-8 R (ABTS) | d
1% W (Ferrozine) , — %R 3 bR JF 3 (DPPHD « 4 £ =99 %, 3%
[ Sigma 237 ;

L-FB R - 43 A i 6 3 R R il A ) A 7

ALY U A ¥ (NBD) - /3 #r . /g st R Z e LY
BHEA A
T E M Sl =99 %, [ 2 8 AL AR A IR W
R 3.2 U/ gy b mt BUBE LA 3 97 il i )
YR M =1 000 U/mg, b 50 B2 A ) £ AR A R
I TR AR S o A 4, g b 2k 2 R 0 A R
NI
1.2 NFE5EE

B F 4T KT AE200 Y, #3546 R 2 B bR 5 (b
A PR H] 5

A0 Ar OB T . S-24 B, MG AR A BR2 A 5

B PR/ 2 B %8 52 SHZ-2000 Y, ] g 45 L SC T 9 i 7 4
NE I

B IR K H . HH-4 B, [ 4 B 38 TR A # 5

S R B HL: CR21GTT 28, H A H 3L 7 5

B R TRl MILLROCK B, 25 [/ K /R 3% 50 A 7l

WEFEZE K AR - RE-2000A AL, JL ST 5 AN AT B BT 20 1 5

R 1T : pHOE10 A, 22 3 37 WX BB R i) FRA A 5

LLHN TSI : Nicolet iS50 %Y, 24 [# Thermo Scientific 23 A ,
1.3 REAHZE
131 M A SR R R 7 25 i B B B & ik

(D BT LR

JR ATy B T i B BE R — TR > B Sk AR IR A AT AR

18

/L\\#

&l

BR — AT BRANGE b ik A A AR 1 20 (g/mL) , R A B
(£ RIRBR B 1 DRME 0.5%, &R E
59,14 pH 4.8, B f% 3% & 50 °C, B AR a1 h]— %R R &
(80~90 C,10 min) > A2 £ £ 8 — & < (5 000 r/min,
10 min)— E#F R > E K% (ERBRAKRG 1/10) > B R
(GR%G R FMANSEBAR DU B, HETR) >B
(5 000 r/min,5 min) > iE# 1 5 (g/mL) m N &4 K—>
MmN 1/4 4R A8 Sevage K F L& & (3 K)—>B2I (He AN 3 4%
AR 95% B8, # B &) — &« (5 000 r/min, 10 min)— T
RAKTFHR(—40~—47 C, B H 17.42 PO) > & £ & /4
T %4

(2) Z2M 3 2 W 7 < AR 4 SOk [ 10 & o an F . ofi 1 AR IR
105 °C 4 2 {H = A9 # R AF 100 me M5 €4 T 100 mL
AR PR RN 100 pg/mL i SAFAR UEVE WK . R 25 IR
7 BB AT HE VA WK 0.00,0.20,0.40,0.60,0.80,1.00 mL f7&4H
JKHMFEZE 2.00 mLATA 1 mL 6 %28, $E57 . SR G A5 mL
W H, SO, , B FE W T B 20 min, ¥ H 5 F 490 nm &b
FE WO RE L 2 AR o il £ SR 18 Y =0.005 8X +0.000 1
(R*=0.999 2) L&t Ml 7 ## .

HRHE 1.3.1 J7 W R B2 0, 70 B — 2 A5 U - RS 2% IR
1 m L, 432 A o i 28 1 4 D7 95484 L 76 490 nm AL I 58 W 6 B
X (DI 2R NE 5%,

_ CXVXN
M X 10° X Vs

A

Y—Z W%, %;

C——HRifE M 4R A5 1) ZHE & i pgs

V—Z B BUR SR FL mL;

N B i AR RSB

M—FE R E 7, gs

Vs 5 B T U Y Z£ T4 mL.

MG b3k 7 B B R MR T 2 ML IR rh 20 i
I A
1.3.2 MG AR R W 2 mg 24 TH: 20, AL
it KBr By R WS IR 51 )5, B ZE I 4K 4 000~400 em ' I
i 5 Bz FUFD T Z M LD A
1.3.3 Wy A kv e

(1) X5 ABTS [ H = (935 Bk 75 F 000« AR 4 Sck (1108
BUNF 4% 2,00 mL i B B — 5 B VR B (Fb 2 92.80 ~
464.02 pg/mlL; B Hz :197.63~988.16 pg/mL) iy 22 15 ¥ W Fl
2.00 mL ) ABTS & & J & W & &, 2.00 mL Z& 1% /K Fl
2.00 mL iy ABTS J& & W b % B4, 2.00 mL 2§ 18 7K F1
2.00 mL 2 WE 1 W AR G WO & H 2L 8 & 2 TE I AL R
6 min, 7E 734 nm AL E W OG B . LUK IR TR B Ve E
PHEST IR, #2115 ABTS B i 31 1 BR %

Ay

X 100% , (D

R= X100% (2)

KA
R——V5BR%. 05



L ARRE 3 b AR TS LA 22 W AE ST A AL T PR I RE 5T

A—XF B W61 5

A — 2R OGE 5

A 2 A WOGTE .

(2) %I DPPH H ¢ 4 i ¥ B 68 J « A48 Scilk 12 48 2l
T OB 2.00 mL B R — 18 BT M B MR A R (BURP ) 24
AN 2.00 mL 1y DPPH % (0.15 mmol/L [ 95% Z BE¥&
O A7 20 . 2.00 mL ZE48 7K 1 2.00 mL. DPPH ¥ ¥ f % B]
2H,2.00 mL ZBEE A 2.00 mL 95% Z B R RE 25 11 40 4%
AL 1RSI T #EEE 30 min.7E 517 nm KR I E WOG R,
PL VBT B, DPPH B /235 B 4k X (3O 158

R=A T gy, @

K.

R—EBRFE. %5

Ao —— RN Z B BN BRALROGAE 5

AN Z W RO TE 5

A;——LL 95% L WA E DPPH ¥ W i 6 1E

(3) X 40 B B 7 B B Y T BR AR 0 2 - S BRSOk
C13T AR =0 COTHE A I 8 7 B i S I BR R .
Ay—(A,—A)

= 0,
R A, X100% , (€Y)
R
R— IR, %5

Ay —ZEAB KA Z B 6 (A 5

AT 2 B TR 1

A, —— VRO A R WG 1E .

(4) XK F R E G e 0 D - AR 4 STk L6, 4 Jm 2
H Ry G A .

A,— (A, —A
R:%XIOO%, (5)
0

R—HAHE.%;

Aq R AR 2 W OO A 5

A 2B WA

A, —— Z PR BN AR RO E .
1.3.4  WRIG AR 0 1 Al I

(1) B AR SR Bz AR —F 22 0 1 W0 1« AR % Sk 6 48 ok
WF K 200 mL f 4 R B 100 AN VA VB T T MR A IIC R L ol T4
A5 YA XTI S 8106 . WERRARITE 4> T 1R 5 I SR S 20
By 28 e B A 0.5 ¢ TAREIR, & T 1% B AR B
AR PE R ) T g o B, E 3,15.19,28,39,45,50,
67.76.,90 h J5 . 43K B A B IS TR AR R 260 1

B2,
w,—W, ,
A= W X100% , (6)
A

A—— R 2, %

W, —FE i CE AT g

W, —FE R OK G B g,

(2) B AR AR B2 FRNF 2208 00 ORI M - ARG SOk 14 18 2k

IR AT RS R FB AL A 200 g ML A9 28 (5 5k B - v B R B
T TRIENREZH T2l Hil 2R Eg 1 e BT
M2 30 mm fH T AYFR AL L 4 B T mL 25 48K . 784>
FEST AT HeAS PR % . it 6,15,21,27,39,50,70 h,
43 TR 2 A A [R) B T 1) 7K 4 5 CHon ) RIS 0 7K 43 5
B (Ho) RGN (DB SRR R,

Hn

R:H—Oxwo%, )
vl o

R—#IB%, % ;

Ho BRI K o3 B g5

Hn JCE A IR B[R] 1 K 43 B g

1.4 ZitA&

FRA IR 3 EE I B0 R ] Excel 2003 %44
BEATSE T 40 B L Origin 9 444 HEAT 1 18
2 RS0
21 BMAREMMTFHSESENLER

3 b U T B TR A 2R R R 228 L R R ORI O R 1k
7 W A1 R B AN AR T b Z B A3 34y B 24.7%0,11.6 %,
BRI R ARARFRRE P EEEE NS B R 2
B B TR ORI E TR R 2 R R Y b 2 b
B a3l 72.39%,76.95% , NG5 Rk H . i+ 280
SR TR 2.
2.2 £S5 (IR) 447

F L LT AR T L 2 M AT 2 B YRR A I A 0

X
©
B
R 2
w2
E
= =
Q
< S o
or 7 ° 5
| I | | — | |
4000 3500 3000 2500 2000 1500 1000 500
&3
Wavenumber/cm™
7 (a) it ZHE
601
501
S 401
v &
K0
‘KEJ o
ER
&
10r
ok
L L L L L L L1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

(b) FhTZHE
B1 MaREAHFT SIS LER
Figure 1 Infrared spectrogram of polysaccharides of

pericarp and seed from Sophora japonica L.
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Figure 2  Scavenging activity of polysaccharides of sophora

fructus peel, seeds on ABTS radical
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Figure 4 Scavenging activity of polysaccharides of sophora

fructus peel, seeds on DPPH radical
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Figure 6  Scavenging activity of polysaccharides of sophora

fructus peel, seeds on superoxide anion radical
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