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Study on the physicochemical characteristics and antioxidant activities
of polysaccharides from different varieties of jute leaves
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Abstract : In order to improve the comprehensive exploitation value of jute, polysaccharides were extracted from different vari-
eties of jute leaves with hot water extraction and alcohol sedimentation. Then,the contents, structures , monosaccharide compo-
sitions and molecular weights of polysaccharides were analyzed by phenol-sulfuric acid reaction, fourier transform infrared
spectroscopy ( FT-TIR) ,derivatisation-HPLC and gel permeation chromatography. The scavenging activities of hydroxyl, DPPH
and superoxide anion radicals were analyzed by salicylic acid method, pyrogallol autoxidation method and DPPH elimination
method. Results showed that the content, monosaccharide composition and molecular weight of polysaccharides of Corchorus
capsularis were 80.92 mg/g, galactose (27.06% ) and 59. 87 kDa,respectively ;the content, monosaccharide composition and
molecular weight of polysaccharides of Corchorus olitorius were 60. 77 mg/g,glucose (44.55% ) and 102.54 kDa,respective-
ly. In addition, the FT-IR spectra indicated that absorption peaks of the structures of polysaccharides of C. capsularis and C.
olitorius were similar with each other and both consistent with the typical characteristics of polysaccharides. When the concen-
tration of polysaccharides was 1 mg/mL,the scavenging activities of polysaccharides of C. capsularis on hydroxyl, DPPH and
superoxide anion radicals were 46.23% ,67.30% and 75.02% , respectively ; while the scavenging activities of polysaccha-
rides of C. olitorius on hydroxyl, DPPH and superoxide anion radicals were 41.81% ,61.11% and 66.81% ,respectively; The
radical scavenging activities ( ECy,) of polysaccharides of C. capsularis were all lower than that from C. olitorius. Polysaccha-
rides of C. capsularis and C. olitorius both have certain antioxidant abilities and are potential medicinal resources for antioxi-

dant substances.

W H 4 :2020-02-11 5% H 1 :2020-07-09
HGTH  HERFEBERHL A1H T (ASTIP-IBFCO8 ) ; SR M HEAR A F 415 % 1 (CARS-16-E22) 5 [E1 ¢ [ Ak B2 k4 (31871675,
31700438)

# WE1E#H Tel :86-731-88998523 ; E-mail : ibfepyd313@ 126. com, hunandsw@ 163. com



Vol. 32

TEIIDCAS AN [ it e BRI 2 4 (4 AL R e BT 4 AT PR Y 1279

Key words: jute leaves ; polysaccharides ; physicochemical characteristics ;antioxidant activities

PR R T —4F 2R R BHE Y, I T AR
W, 2945 100 Z4~ bt Lm0k B0 AR B AT
s B, & A BRI B4 1 B\ B-45 {4 % D-H
PR B PR B B 2 4 oy SR A g B (AR
T H ) R R ) S0 80 HoA B ki
HEMAE LS T e o [ P A2 2 R U M TR AR 5T
HERR AL FR L TR L SRS UEAT T S R BRORY
F5 ST, Lin 21 JEAT T 3 P BRI A
Ae 1 213 B WF5T ; Phuwapraisirisan 28 B 58 T K
FHTERRET A B AR INAEVE A, Yamazaki 25" 5 1
3 B RR I 7K S0 100 v A P A A 1) 18 5 55 B
B X AN [) it o B8 R P 22 W ) 454 o3 i DL ST
AT PSS R GERT 50 i LA

NARTE AR A i S AT AR b SR Wb ™ A= 3
B, i i A S V200N I & AR A BN O
AYER AR, AN F2 5L Ak OB BN 1 A i &5 . DPPH
FI Fh L A5 R 22 R RN R A S, A 4 1% 3 AR
PR IR AIUAR S 2, 51 O il 1048750 5 A= T LA
ML, FEE PR MEIRE S , R A R k™ H
Rz L R PR PR PRI P
B PR B AR D S e S Tk AR R B
NATTT S A R R A B2 AR B TG i, 2 A A R
a1 B2 AT R

T2 EA KENFRE, BKEZE R,
M5t X REfd 2 WEUTIE , S22 4 H A 84 SO SCR
POK RS -B U SR O [t R i JpR - b 2288, O 5
X ZHER S i S5 o RO 2 L S AT
PEBEAT LU T, B T8 Ry BRI b AR S ) R P f £k
PR LR B TT R A S S AR
1 #REFEZ®
1.1 ##4

JEORE : KA1 T FE AL B B RS AE 5T BT K 70
S0 M AR Y A (]t o B R I (e S SRR O 28
KR 1 SRR B BRI (5 FR 44 PR D fEIR LD
B VRAE L1 28 g KRR L TG EE) 52 KOR
FRECRR I (i R 24 PR BORR 4 5 FRAIE g 4 =25 4
I R AR
1.2 FEMFESEA

A « R RO (354 ( Dionex Ultimate 3000) ,
{035 FE ( Xtimate Cjg 4.6 x 200 mm,5 wm) , #3#E AL
(REEZ TR A BRA R, FZ2102) | 16 iR Ik ¥ 4

(GInT KT SN gs ), SHZ-82 ) | 4k K b
2 HiAL ( Thermo Fisher, multiskan Go #Y) | ¥t iK 5 1%
£0,335% A% ( Agilent 1100, Agilent Technologies, USA ) ,
Nicolet iS 10 JG1%4% ( Thermo Fisher Scientific, USA) ,
ELOHL(SIGmA [ 3k15 A

B oK 2 FeSO, (H,0, [ Tris , — A #7 Ik
TEIE E H S KA R AR = L-BU SR AR (V)
=AM (1 24 4R A Ak 2R A BR 2 w7 b, 43 B
afi) s HERE AR B AR LR TR |
RIS B A (SEH Sigma 2AH]) o
1.3 sHEERHEE

HF BRI, 50 CHE Ry, i 45 H ¥ (F
PPk 0.35 £0.02 mm) ;K5HAFREL 5.0 g Rk
BIART 500 mL =i, i 150 mL #4E7K, T 60
C 150 rpm fHIR /KB IR a5 AR 5 b 5,240
ZER HBAELE T 8 000 rpm B0 10 min, I
B U, BIASHR UM .

B 100 mL _F3% 300 A 400 mL JooK 2.8, Bk,
IV, SRR, ISR B BORY) , TS 2R DB

FE RS IR B — o 1t 09 2200 [ 4 20 31 e 1
JSLJIT G AN [ e R
1.4 WEFZE

1.4.1 ZHL&En
EEO RS IR Yu SR B - 1 A
EVEAT

PV VT ) < RS A PR HC 100 mg ) 5 4 (105
CT#faHE) T 100 mL 25 5 a2 25 2 2
JE 5], BASMREE SN 1 mg/mL 4 7 BEAR IR WK, 16
FERRREAN TR W 2 v W P AR AR v 2D

PO 2208 5 12 1IN 2 7 125 [F) L R bR S WA
M

ZWEUR B (mg/mLL) 4 4 % B A o it 4 [m] 9 7
FEHEATIHOA M (mg) = WKL x Wi B 4L
x SMABL ZHE S (mg/g) = 2R/ AR BaE .
1.4.2 FT-IR k3547

I Tmg #5055 100 mg KBr( 14 ) {5, A
FSHFER P AFEE 10 min 5, E A5, F Nicolet iS 10
FEREIUAE 4 000 ~400 em™ 5 FEHEF T4 3
1.4.3 4B %,
1.4.3.1 HPLC ¥ 2544

WAAH: V(L) V(0. 05 mol/L iR — A



1280 KIRF=YIBE R 5T K

Vol. 32

W, PH /1 6.70) =17:83; @ :1. 0 mL/min; £
30 °C 5 ZRAMGI K 1250 nm; FEFE 20 pl,
1.4.3.2 fiiEhsk

o T st VAV T 1 < % B BB o T R W AW
WS AR TR P LB R A A b A
W R ZURE U ARBE (BT RLARE R X
HES KSR 28 1 mL 457 50 pg HIRG
RO

BRI b A AT A A R RS I 250 WL bR i
HWE S mL EP & A 250 wL NaOH(0.6 mol/
L),500 pL PMP(0.4 mol/L)-HIE,70 CJZJ% 1 h,
A1 10 min; A 500 wl. HC1(0. 3 mol/L) FhFll, 1
AT mL =40 LR 1 min, 3 000 rpm 2.0 10
min, HE L35 (ZERER 3 1)), LW AT HPLC
53T

FESK A RS B0 FRIBGE JEAE A 2 5 mL ZH5
H1, A 2.0 mL TFA (2 mol/L) F 5 mL 2, 1445,
110 CHRf# 8 h, BULET TFA, 2.0 mL K& % .

FESIR AT A « S IEBRUE S AT AR PR
WA AE JE B 10 f%5HH T HPLC 5347 .
1.4.4 %3HFan <

{fi K} PL aquagel-OH Mixed 8 mm %E 7515 (0 1i%
A 2 M o3 1
1.5 mENEENE
1.5.1 avukFrkfen e

I B gk \DPPH [ 3L &R & 7 At 3
()37 bR R 2543 3] 2 R Huang %510 52w R FH Y 7K
Mgk R AT R ek B P R L AR OR =k ki
17, [FIBTRL Ve (P ia b)) 18 it e
1.5.2 ECyfi

EC, B /246 A B 50 BR RN 50% B B 75 B
(MRS AR (B R EAS . EC, fEERAIK,
EIRR AT o =R
1.6 HiEAIERAZX

SEISEARSIBOTAT 3 Yl (i 0 TS E A bR o
T2z, R R F Excel 2RAAE B 50HT o
2 FER55H
2.1 SHENELSFESH
2.1.1 %Hmsemi

SR FH R 193 - B8 T 125 X A [ e 5 7 2 0 s Y N 2
(L) LR EE (o) SR AR AR IR G RE () S A b
bR A A2 Ry y =11.511x +0. 033 3, R?
=0.996 6, AR Hr v i 28 0105 7 B R A 1R AR

B JRR I IR B R B BOR 2 0
80.92.60. 77 mg/g, [ SR B JRR T 22 B 5 f v TR
ESLEVE 2

0.8-
0.7 »=11511x+0.0333
R*=0.996 6

0.6
0.5
0.4
034
0.2+

OGS OA (A)

0.1
0

T T T T T T T
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
% PERE Glucose concentrations (mg/mL)

Bl "EEinEm s

Fig. 1 Standard curve of glucose

2.1.2 FT-IR X547

WK 2 Frs, RER PRI 20 A SRR R
SR SITE 3 283 em™ 13 264 em™ b Y PR AY W i
BT 2 H 5 F N B [H-OH 1y hr i 4ig sh FR1E,
X R R 2 0 SR R 3 5 R Y 5 P (R B AR
1403 em™ bt BLAY RO 7R C-O (4R 30 5 4%
BIAE 1036 em™ F1 1 026 em™ &b M 30 A4 W i, 2271
J2 P T HE T | b R BR B R AR R B ke
Wi v B 7 A v JRR i 2 bR ) FT-IR G #E 4 000
~400 em™ i ELA AR AR LA , HL A
RPE LI LT AR S, ¥R T 2 g
AU

JERIF Transmittance (%)

4000 3500 3 000 2 500 2000 1500 1000 500
P Wavenumber (cm™)

B2 AERMERNSENLINIEE
Fig. 2 Infrared spectra of polysaccharides
from jute leaves of different varieties
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Fig. 4 Chromatogram of monosaccharide compositions of
polysaccharides from jute leaves of different varieties

TE AL BERFNERRT 208 B. KAFH BRI 2085 S. AndfEdh 1. 1
FEWE 2. 00 ;3. DU 4. AT IR ;5. - FLMHIE IR ;6. AL
FIWEST. AEINE; 8. EIE L FIME 9. L FUME 10, AR 11. BT Hi{A
W12, 5 BB, Note: A. Polysaccharides of C. capsularis; B. Poly-
saccharides of C. olitorius; S. Standards: 1. Mannose; 2. Ribose; 3.
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Table 1  Monosaccharide compositions of polysaccharides from jute leaves of different varieties

Ji iR E 43 Lt Mass percent( % )

AR
Monosaccharide composition [BH SR B SRR T 22 M KRR R 20
Polysaccharide of C. capsularis Polysaccharide of C. olitorius
H &% Mannose 18.48 6.70
Wik Ribose 1.76 0.62
258 Rhamnose 3.77 0.95
GRS Glucuronic acid 13.41 6.94
JFBEREER Galacturonic acid 3.77 3.27
S I Clucosamine 0.06 0.04
HiEHE Glucose 15.55 44.55
I FUBE Aminogalactose - 0.03
LM Galactose 27.06 20.24
AHE Xylose 1.98 1.21
FA[RiAF % Arabinose 14.02 15.32

FFAE Fucose 0.14
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Fig. 5 The scavenging ability of polysaccharides from jute
leaves of different varieties and V. on hydroxyl free radicals
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Fig. 6 The scavenging ability of polysaccharides from jute
leaves of different varieties and V. on DPPH free radicals
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Fig. 7 The scavenging ability of polysaccharides from jute

leaves of different varieties and V. on superoxide anion radicals
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Table 2 The radical scavenging activities (ECs,) of polysaccharides extracted from jute leaves of different varieties

ECs) (mg/mL)
FER SR o s
Sample FeAE B d B TS ERAE DPPH £ i BETE BRAE ) A BB T E h TS ERAE
Hydroxyl radicals DPPH radicals Superoxide anion radicals
B TH I Z B
PURFR S0 8 . 1.14 £0.016" 0.43 +0.019" 0.37 +0.018"
Polysaccharides of C. capsularis
K R
fi%f‘l‘/\!ﬁ‘( T - 1.32£0.017¢ 0.69 +0.016° 0.57 £0.011°¢
Polysaccharides of C. olitorius
Ve 0.23 +0.003* (2.98+2.9) x10™ (8.12+3.99) x 10

TE R ECso {EA5 A A BETEBRA N 50% I 7 X0 A it 30T IR B0 B A VR 32, 1) — B () 7 R 3R B 3 P 22 53 (P < 0. 05) , BME NP (H + SD

(n=3),

Note : The ECs values in the table refer to the mass concentrations of the corresponding samples or control when the radical scavenging activities are 50% .

The different letters in the same column indicate the differences are significant( P <0.05) ,and each value is mean +SD(n =3).
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