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Abstract: In this study, three water-soluble polysaccharides were extracted from three varieties of Moringa oleifera leaves, including
Periyakulam 1 (PKM1) leaves, Improved Periyakulam I (PKM2) leaves and M./ stenopetala leaves. The physicochemical properties and
antioxidant activities of these polysaccharides were comparatively investigated. The results showed that PKMI1 leaves had the highest

polysaccharide yield of 6.84%, followed by PKM2 lea

stenopetala leaves. Three polysaccharides had different content of

ural analyses showed that three polysaccharides had different molecular

i cose,}and xylose. Fourier transform-infrared (FT-IR) spectra indicated that three

carbohydrate, protein, glucuronic acid and galacturonic. a
weight distributions, and consisted of galactose, arabinose,
polysaccharides were acidic furanose polysaccharides with f-configuration and have similar functional groups. Atomic force microscopy (AFM)
and congo red analyses showed that PKM1 polysaccharide exhibited chain conformation, while PKM2 and M. stenopetala polysaccharides
exhibited spherical conformation..In‘addition, they.could form helical conformation in weak alkaline solution. /n vitro antioxidant activity assay
indicated that three polysaccha ad favorable antioxidant activities, and the polysaccharides from PKM1 and M. stenopetala leaves were
higher than P

Key dswringa oleifera leaves; polysaccharide; physicochemical property; antioxidant

BRR (Moringa oleifera), JEFARHARIE, &— P X A A BORAE 4t R LB 14 ARl

AT BRI, BAE S BN 2
Y BORIE 2 A TEIEALHS . AT, &
T ] R Bl s 4%, B ORI 1 AR BB 5
BHVE MBI E, R TR EBIOAR R 5] Fh
RN RAMM, OERENmE. 68 TR

s AER: 2017-08-03

HLWH: ERESHAITRITIE (2017YFD0400700, 2017YFDO400502) ;
IR R RIIE  (20166J001)

&N BUE (1992-), &, WL, WA MEEBOkLEY
BEE: i (1971-), B, #L, %%, WEAE: MEEBokEY

38

H HIE A 5 M 2 4 Db ENREALSTH
AL EESRFIBEOAR (PKM1). PKMI 2 RFFEHA
(PKM2) FIHEJEA . MASHFEREAR, 4
AR BER. RO, HEARSE
HTE, WEER TR, FEEESAEAOR
fhy WPUITRHEAFRON LA lGea NRIIAL) . PR
TR ZIPIRIT, HARL 25, . UM B 455 i H]
RIBTT BT, ELABARIH IR K SEAE BN AR 22
H X TRy R R . BRI SR A 5 %
FEPERY, HARMRE. Bra. Sy fpEi



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.1

S FNEYE, EIFRIhAEVE R SR R,

ZHEEH 10 LA R EREAE T & T A,
BV ZHE. S 2P E R 2%, BAPA.
ﬁﬂ% PusE FRANE K e R s 2 0 A
TEPES . A 2 DR L A R LR AR ) 2
RIVER, Z2|E NI TAEE TR B &
HEBEMEZHE, SEIEHE N 8.61~33.61%. HATEN
B I 22 Wl ORI 50 B4 B R SR RN & = s
T, X HE RS FRIE LD . ARG T B A
ML 2 B =R SR PKMIL it PKM2 i
FAHEPHBRAI, K FH IR IEHCT VI AN Bk
A28, PR = FBioR it 2 BB . fh
ERGER PTG, BRI IO R FR AR FH
PSR .

1 MRERE

L1 A S is

L1l AP aKA]

PKMI1. PKM2 BRI A [E =B 1A R
AIRAF: AFBARTE Bh E = BUIME L&
A IRTUEAT], NT ks AIiEEA. 5t
KL R (Vo) &t 2 B8 (Curdlan ) « i 17 2 K

(Laminarin )+ DPPH(1,1-diphenyl-2-picryhydra
ABTS(2,2-azino-bis-(3-ethylbenzothiazoline-6-s
acid)l4 H 35 [F Sigma-Aldrich A ]; Heb2Ed
[ = 73 A4l
112 MELHEE

SpectraMax® i3x HELLAS 2 DI RERFRL, 755
TAES LA IR AT 60 = R EE e (FUf
Agilent 1260 7R ZEAG I % Agilent 24 7] ; TU-1901
AT X A TR

%E/z}n 1CS.3000 2514, 3E[E Dionex
NGIE 3 H i, #E Bruker A F;

Nanoscope 3A JF5 e, 2£H Veeco A,
1.2 SL3e v

1.2.1  FRARTFAL 22

KA R B RAKTEDE 3 8, HEETKE
Pe 135 BT 50 CHAVEIR SR TR Pt e E,
FTERIBOR I F R BL 2 U i, 1 60 H i1
Ja, WS . FREL 1000 g SRR, 541 48
IR (90%) TRA, BT 70 CKIHAFINFAENA 4 h,
e, R TER, A ERAE—IR, WERIER, BT 50 C
P HVIE R S R TR TP A, S TR HE AR

/

Ay, BET R
122 kA"t B4 4| &

FREL 100 g TRACHE G IBARIK K, TN 2 L 1)
EEFK, T 90 CARMERHIIFAENA 2 h, 5000 r/min
FEEE O 15 min, _FIEROE—SHE, IR JE
EFHRE—IK, AR JERT 45 C M IREIRS
FARFRI 1/4~1/6. K Sevage iS5 1E T BE=4:1)
HHTHUE A, EEEE 12K, T 45 CTHRJEEE
REREFREN Sevage k7). SRJEHIA 200 g (¥ AB-8
KELBEAE, 35 Co&MF NHERMLE 2 hy ks B8,
RELBREF 2 B 7KPE 3 I, G FEIEHE, HE/&?«EE
500 mLo fEARAGIRHIMATGKGEES i
REAREN 80%, 4
1R, BRI,
JRARHA I M.
(2 W S NSy 178800 3000 u FREHTAE iz
Br24h, WHEENEER B2 A, AR TS5
ANEFZHERE S . SRR A T
fﬁ(ﬂ/{mnm@/ﬂﬂrw 3 I < S B

Hx100
123 BBESZTREARSEMNE

SR 2T - TR RV DN S 22 WA ot Y 1 lﬁ*ﬁé‘%;
B A RP SR A iy s el Sl S ey
1.2.4°, FABLE R ANE BB guﬂm

R FH B - B R 0 S R o S 2E R B T R
B, WA 7ES% Ren SOURIEM k. R 5 mg
FESERAT 4 mL =5 L8 (2 M) 1, #5525 10 mL
GRS, FREEHTE O, 110 CEUER T
KA 6he AHIFIZERE, T 45 CTRMEREGEZ 4
=3 CIE, F 50%HFRHEBE 5 IR, 45 Co&MF Tk
JENEZ BRI, RS SHAKEMR, ©2&F 50 mL
R, 1022 pm KR, -4 CIRIE T IRAEHRAHE
A, SR B IS G T T N (Fuc).
FrThrfAME (Ara). FRZEHE (Rha). FFLBE (Gal.
i (Gluw). A (XyD. HEEHE (Man). P7L0EEE
12 (GalA) FIEZMERERR (GluA) 1EAFRM, ZHlbx
e 28
125 sF=egnz

K i RO i SN e R s B B A . R
B 2 mg ZHHRESHAMRAE 2 mL [IRER AP
(0.02 M) 1, 3022 pm K, AT, bRk
i 26 R & 2 AndE i (9= 508 642000,
337000, 194000, 21100, 9600, 6100 w). JRAHTAE

A Bl HA TSK-gel G5000 PWy 1 TSK-gel

G3000PWyx; HRIEAEF; Kodll#%: Agilent 1260 78 ZEfE

H

39



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.1

MEEs FshH: 0.02 M BHR — %M (pH 6.0);
FER: 35£0.1 °Cs KRIZRIREE: 45+0.1 °C; i#E: 0.6
mL/min; HAEE: 20 ul.
1.2.6 4oopkiagagm

FREL 3 mg (I PEFETET KBr K F, RAE R
2T AMEIEAAE 400~4000 cm™ JEEE N HEAT i
ERE
127 =3 sMegn

SR MR LRI 5 B S 1 =B G o T
1 mg/mL ZHEFE R SSEAFR 100 uM NIERZLEFTE
51, UGN 1 M NaOH ¥ 1A % NaOH ¥R 54 0~0.5
M, AN KA — A NaOH ¥R T TR A,
SR, BL Curdlan A1 Laminarin 5t i#,
[ B DA [FAAAR (1 28087k R 25 TG R
128 RTARMENE

SR H B 77 % CAFMD WLIIRE 5 1 T SRARRAE -
FREL 5 mg FEREL AR 1 mg/mL FIRE T, 1E 60 CHY
AR BEEE 2 h, B ETZE =R EHRE 400 £%, 75 25 °C
THEEE 6 he HUS L WEHTE PRI BT B, KT
JETRE AFM 4@ 1345 = .

1.2.9 RALEHEE
12.9.1 DPPH H H3LiEkAS

Z:H Ren NI INEGE . DPPH 1l
Filf: 19.7 mg ) DPPH 4T 50% Y, E A E] 250l
BRI FESIETIUE 255 KL B A RIS
BT mL AN [FR B (R S S 1 mL ) DPPHA 8
50%[H) BRI A, WIEIR I B S 30 min, /
F 517 nm P I E OGS DPPHA tFEERR R TR
AW/

DPPH | i R =8

0)=[ 1-(Ao-Ai)/(A2=A3)]<100

H¥, Ay %5 1 mL DPPH Z80RAR
R 0P BR K A & | mL A RERs 1 mL 50% F Baiii
B B ; &5— I'mL %% /K5 1 mL DPPH 20&id

Eéﬁ‘ﬂ{:ﬂ o lmL X BFKE 1mL. 50% ¥ E8RERR
LB B

1.2.9.2 “ABTS H HAEISFRAE

Z MW Zhang VTN IS8 7R R NG . ABTS
ETRBCE : 7 mM ABTS AT 2.45 mM K,S,05 % 1:1
FILLEIRCE , #OE RN 12 h AR ABTS TAERACLE -
ABTS EBIKFRERITE 732 nm K FROGE N
0.700.02. A Fh¥E 25 B 1 /K BC B A [FBA LR
HL 0.2 mL AN [FJ3BE AR SRS 1.5 mL ) ABTS .
YR, ImBEIRA], BEE/RAY 30 min, T 732 nm P
TNIERGEE . Ve FERRTEX IR, ABTS H H2EER
AR

40

ABTS H HIERE R (%)= 1-(Ao-A1)/A;]x100

2P, Aj&RT 02 mL Ak S 1.5 mL ABTS T &R
B BRLE BRI, A T 02 mL AAiaES 1.5mL £5F
BRI, Ay RT02mL %3-F7K5 1.5mL ABTS' T
Vet At B,
1293 FEHhAREERGE

ZI8 Ren 73RN, B 1 mL AF
W HIRE SR VAR 1 mL Fe,SO4(1.5 mM). 0.7 mL XX
FUK (6.7 mMD. 0.3 mL /KR (200mM) JEZ],
BT 37 CHRHETEINEFE 1 h, AJET 562 nm K
TEWSCEE, A Ag: | mL Z28 T/KEACEE FiE
SOSFIERE, iEA A Ve MENBITENRIR. By
HEE R E AR LR

Ak H HATERRH(%)=[1- Ag/A,1%100
12,10 HAEHHr

Fr G ERas R H{E (Mean) +h5#EZE (SD)
R oK SPSS 1309 {4 HEAT —4ET7 22 73 Mt (one-way
ANOVA), KX Origin 8.6 X 347 i B

<2 %%53@;
201 v B A R

=PRI Z WE AR R AL RS LR 1
o BILAER], PKMI BOKI 1) Z R 35T PKM2
BRAHFNIEPBRA,, 1955 KN 6.84%, FHrhaEd
BRI ZHEIS R, X5 EH SR s
AL, PKMI1 BRI Z R SHE & s, 143
63.19%, 1M PKM2 BRM ZHESHERZMERA . 1t
Gb, MR ZHE S A AR S B PERERR . Xl
SRR = FhBOR IS G AN [R] B A R 22 B
g5

SRR 2 B B A AR R S, 3 B DU
B CRILRE. BRI, AR Ak, H
Hh U AR A R R ik B T 90% LA
b, BEBHBROAR I 220 32 B2 Bl FUBE AR R A BE 2R,
XA Chen 2PV N BT T2 45 AN, IX T AEAL B T3
J5 3 A 7 AT JEURE A 2 S 3 IR o
22 pTEXRAN

i HPGPC % = FhBRAH: 24 1) 735 o A idk
IO, SR FoR. S L hRiE oA iE
4% : LogMw=-0.001V’+0.0861V>-2.5962V+31.632
(R’=0.9999). PKM1 BiAM EZSHE Lf ) FEA
[FZHEH sy, WRyEbrtEth & &, Bo &850
A2 13699.94 ku (21.84%)+ 145.469 ku (55.06%)+



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.1

36.20 ku(5.48%).20.03 ku(5.76%)+ 3.82 ku(11.86%);
[FEFEHE, PRKM2 BORM-AT HAFA R TR 2 EH
I3y 43 B 8310.88 ku (49.91%)- 142.73 ku (12.49% )
36.83 ku (7.71%). 19.11 ku (1.91%) #1 3.90 ku
(11.31%);  MHEMBAR F G VR FEAF R 2
PEALSY, Al 1376218 ku (33.21%). 126.54 ku
(29.88%)- 34.6301 ku (24.85%) A1 3.83 ku (12.07%)-

MEERFTLNE R, PR 2 5 7155040 X 8]
AL, FELE 10000 ku. 140 ku. 34 ku f1 3.8 ku /24
BorAT, AR SFEOR M ZPEE S T EX
() (1) 530 LU R R AN, o PKM2 B 2 4
TER PRI EE R, 153 T 49.91%, HELTHE
PHBRAIH 2295 33.21%, PKMI1 BARM- 228K 21.84%.

R 1 ZHERAM S PR ERERERFMCFER (%)

Table 1 The yields and chemical compositions of polysaccharides from three Moringa oleiferaleaves™
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Fig.1 The molecular weight distributions of the polysaccharides

from three Moringa oleifera leaves
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Fig.2 IR spectra of the polysaccharides from three Moringa
oleifera leaves
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