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1.3.2 B AR IBCR 1 &
1.3.2.1 5 25 M Am o i 4 i 22 ) MERR IR 0.1
mg/mL 1 # Z H %5 0.0,0.1,0.2,0.3,0.4,0.5,
0.6,0.7 mL T4, Z J5 #MMZE 17K 2 1.0 mL,
PB4 G E VKK B Im A 1.0 mL 5% 7K B 1 5 mlL
Wi iR, IRSEE 5 min, TH/KEB P 10
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min, M E 0Dy, 8, 25 X R4 B MR 5 2% vhg A
CRUEZ 3

ABTS FIHE IR (9)=(1-11)x100 (3)

0

A A—2 XTI ODgsy,, [l 34 ——%
BV OD g, TH
1.3.6 #Hdaab  HAE AT 3 ik, ]
GraphPad Prism 8.0.1 il Excel 2010 Xt %45 ¥t 17
AbBRATAT, LA SRR T s 22 115 % 45 R BEA T ¥
fli

2 #ERERH
21 EBRXSHENRIK

BAKGKIRREEE, T LS TInA
B 2R I 0 LR 2 B T T B
T, SR FH A T 8 T V6 DN 2 1 DK 25 M 5 i 2
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223 REWNE  WE 2 B, kAT S £
WA 2R AR AR A1 2 7E — i R A 3 R PN 4 A
VLRSS A BEWURLEE Z3 A B4 50 SR et )5 2
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FWIPEG Z PR 93 1 28 %5 . Dv(10) \Dv(50)
Dv (90) 5 2 WA 10% ,50% F1 90% 1) H5 A KL A% /N
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(50) .Dv (90) {E BIREAR , 6 B ko i 22 0 1) 43 R kL
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Fig.1 SEM analysis of polysaccharides before and after modification
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Fig.2 The particle size distribution curve

of polysaccharides before and after modification
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Table 1 The characteristic parameters of particle size

distribution of polysaccharides before

and after modification

AR RS BOPE AT P2 h
D[3,2]/um 289.380 24.505
D[4,3)/um 460.318 189.028
Dv(10)/um 149.681 11.038
Dv(50)/wm 419.284 112.829
Dv(90)/pm 833.695 480911
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Fig.3 TG-DSC curve before and after polysaccharide modification
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WOME S 2 BERE L IR E PR T chERT . A5 S
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A5 OWEEIE 4 w0 TR 2 BB (250~500 °C) , 2otk
i Z2 M7 325.1 CCHI 446.3 °C H B4 B S 14 il 34
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P | Bkt s 9 DSC 28 HE ook i 289,
TG-DSC 45 R LW, Bk JG 20k R i g 1k
P o OB Tl B I — SR O H
AR AR E M R R Bl T A K TR R AL I A5 AR
A FRERAE SRR R A A IR B R, RN, B
HIXT T 20 I ML R AT A SRk — 2P IR
AH5E

23 EBRHEERKENE

23.1 BAKZHENEEHACES T B
% M Bl ManBK i fi% ) %5 28, T80 °C .pH 5
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W, > i S I B — i I B 22 W TR R B 1Y
B, K R ZEORN N B X — AR Ak A 5 e
BB ST 45 SRR L, Y 20 o Mk i Tk 3] 80 o/LL i
100 g/L B}, t T Z B0 o vk 72 0 ik, i s 2
BRI W R BE R KIS I, S Bg5rF Z M 45451k
S I KPR B K2R T AN I 2500 o o v Ny
20,40,60 g/L 5, B0V J5 B 2 oK 22 08 K i R
UCMERT A R T T 12.1%,17.4% 1 15.0%, X 7
3 Ut B 359 AH W A e M Ak B ) H i SR i K
fiff 22 W, B s Tl A AR T I AR mT Re R IR Dl el I
ZWE RS BEREAR, 0 T S RS R RL
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Fig.4 Analysis chart of enzymolysis efficiency before

and after polysaccharide modification

SR FH W8 FACH 5 ZOME B G A% 10 mL (20 /L) 2
fi ok ZWE W, B 3 h R 3 ku TS ku Y
U A o AR M TS A T R /N T 3 ka, 3~5
ku FIR T 5 ku BB AKRSER ™), 22 A,
WO JE AR 3 B Sk ) R AR 5 e DR
IERA 5 ku L EF=4 B, Xt — 25 U0 R AR ok
LWV A AR A ISR TR A A B R AR JF
A I i e 12 ) R AOR SEE

Wt DPPH H H 23 BR 3 H ABTS [ 27
B I 2 B, R TR] 437 0 1 2 R R SR R
B O N i 7 = A AR T O S o 1 L = 7 e =
AT P R n sk R A R T T <3 e 14 TR
Y DPPH ¥ [4: % 88.6% , MMi 43 i >5 ku (1
fif 7= %) DPPH 15 B AL 74.4% , X 7E— T2 %
U B A R T ) R AR R A OR M
A ROR IR Z — BRI Z A0, etk 5 A 8 A ok S
(T AR T PE AR A R R R B (4 v, Horb DPPH
H S BR AR W 25 AR AR A R
F 12 A K 2 W8 R K e A7 R T i A e

2.3.2 IRy i A ) B DT A A

K2 ERKRSHENEN.EBEESUNRASLEES R

Table 2 Analysis of antioxidant activity of oligosaccharides products of before and after Gleditsia sinensis Lam.

polysaccharide modification

Py, A5t R Bl it 7= A0 09 A DPPH A & ABTS & & & ENDR S bl e
% /ku /g1 IR R % R F % &R FEHE %
*F 84 <3 4.4 +0.073 88.6 + 1.600 98.6 + 0.140 40.3 = 4.600
3~5 4.0 £0.052 87.8 +0.720 97.4 +0.220 43.3 +1.500
>5 3.6 +0.074 74.4 £0.810 85.8 +0.510 16.3 +3.200
X Ib <3 4.8 +0.075 90.1 + 1.400 98.2 +0.120 44.3 +3.000
3~5 5.1+0.081 92.5 +0.330 98.0 = 0.330 55.7 +3.000
>5 - - - 0+ 1.200
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AR, T TR E AR A A B, e
XA AR R & 8 HLT 5297 7K 9 AR 28 AR 2z 31 G
T, R IR R 28 AT 3 IS PR Ik R S TR A o AT
KRR LE R SRR BRI IR, L2 b
() FE N R FLH B RbE, A7 i 1913
ku, B RG0SR 3G AP 0 A 2 bR
PR LA O i S5 S0 T IS LR SR T
JEEA w4y B M R R , HAE YIS R
R E & LN

A o AR AR I T A ot B A OR 2 b
RILCPE 5 22 W 00 2 00 25 BE(H 0 B R AIR, 2Elny
IS Chen S5 A7 A8 |, A AT ZE X JEE 245 H R M
W A TEAT AR SR 1 AR A B S e B S I TR 3 L
Joh 32 {1 I Ak LI T £ SEE R R R B, A B 20
min (17 W B (AL 40 000 mPa-s ¥ /> 5 3 437
mPa-s; HLAh, — e b iR an e bE | &R = A
R pH E 45 X 28 o mT 52 ) 22 W5 3 W 0 &b B2,
Akesowan™ % B, A b T A< U8 0 AR 4 JBE VR U,
VST 25% FRE W8 (R VS W00 B8 mT AR 3 A A2 A, TR
T 509 JEEHE 1) V5 W Z6h BE (B AR 30 A5 22 A s FE 50
SOV R 25 R0 22 W VS TR It A2 2 R PR R B B
B AHEI0, InA Na*Fil Ca> B 5SFF R 2 4 1Y
W (100 mg/mL) &5 B2 { T %, H1 350 mPa-s F# ik
F| 50 mPa-s, 34 A3 ]2 75 6 R M oK R B
AR — B RORAT 5 #E— 2D 5T BR itz A, ek
JE AR Z R A N | AR RS, AR
Akesowan™F1 Chen SEMR B 55 | 4 I 1R 7] BE & B2
K ZHETE S IR A5 1N 2R R iR, o F
Joz g FEAR, T ELAAR 0 B (B AT 7 i2F — 2B 9, SEM
SRR L, B A OK W OIE S AR A fL B
Wz, XAlRese i T2 R T /MY & R IX
S, HL s OB A S T 2B IRt 2 B R R E A
HUAR TR S ) TR AR K 22 BE A T A T A SRR T
g B, SRS B A K 20 A T e I
8 RWE B ManBK 097K f##, 053+ 57 f2 <5 ku 19
fifer™ it ORI 83. 7% = B T 100% , Ht A1k
WA T —E e, KRR W K6 4
TR Z NS MR E R R 2E S, Hrhsr
5T T2 A N S W T A A M Y 32
AR it 2 W R 2 T 2 008 M R |

R R A Z L2 5 B b S i, g
L 1 i 2 B A A AT TR

4 g

AR PE I T BAOKR 2 HE, RICE N
17.4% ., 2R FH AR 37 RE 2 30 R XoF B2, 3 K 22 M 14 7 4
PERFSE M A Bt 2 h B 2 AR (10 o/L) %
87 B2 A R W 2 AR (R AIR T 88.4% ), M AR R A28
AR N L TR i, RSO 4R X Ok iE — A5 b
558 £ K 22 W 0 SO PE JORI AR 9 M 2 TR YOG R
BEE T MBI AE A . I Ik B BT R RO Il
ManBK i fift Z2 W, R BB 20,40,60 ¢/L
(1) 25 W V5 W 1) 7K A SR A 4 8 T 12.1%, 17.4% F1
15.0%, Ht G /N 3 ka F1 3~5 ku 431 &= /)
ity ffe 7 ) o ER N, AR AR RE T HE 5 SRIAHE A
MR A B F TR AR TR R 2R, RS
WYY RIS R R T R ISR IR A
PR ST, AR T30 B R 5808 U8 14 Fr 2 ik
R,

2 % x #
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Extraction and Modification of Gleditsia sinensis Lam. Seed Polysaccharides
and the Antioxidant Activity of Oligosaccharides
Liu Xue', Lu Haigiang', Li Baohui®, Wang Yuyin', Tian Hongtao', Gu Xinxi"
(‘College of Food Science and Technology, Hebei Agricultural University, Baoding 071000, Hebei
*College of Forestry, Hebei Agricultural University, Baoding 071000, Hebei)
Abstract The Gleditsia sinensis Lam. seed polysaccharides is a new type of functional polysaccharide with great poten-

tial for application in the food industry. In this study, the water extraction and alcohol precipitation method was used to
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extract the Gleditsia sinensis Lam. seed polysaccharide, and the influence of heterogeneous hygrothermal modification
technology on its properties, oligosaccharide preparation efficiency and antioxidant activity was discussed. In this work,
polysaccharides was obtained from the seed of Gleditsia Sinensis Lam. with an extraction rate of 17.4%. It was found that
the apparent viscosity of the polysaccharide solution (10 g/L.) decreased significantly after being modified, from 834 mPa-
s to 97 mPa-s; the thermal stability was significantly improved, and the microscopic morphology became smoother and
flatter, the particle size was significantly smaller, and the specific surface area increased to 0.245 m%g. Moreover, the
hydrolysis rate of modified polysaccharides (40 g/L) increased by 17.4%, and the content of low molecular weight (<5
ku) oligosaccharides was significantly increased, and the total antioxidant activity was significantly enhanced. These re-
sults indicated that the heterogeneous hygrothermal modification technology was beneficial to the preparation of the Gledit-
sia sinensis Lam. poligosaccharides, and could provide a certain theoretical support for the development and application
of the Gleditsia Sinensis Lam.

Keywords Gleditsia sinensis Lam. seed polysaccharides; heterogeneous hygrothermal modification; thermophilic man-

nanase; oligosaccharides; viscosity



