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FE: AL BR FIRIIFEAA S 4B 50K M 248 (MOWP) Foakiatt 248 (MOAP), 1FE4-5]%4 600%F= 3.07%. =
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27 MOWP #= MOAP #4$4540 5%, * A T Ab-A48 &3 /ik% (GCMS) A1 T MOWP F= MOAP #9434k 555 X, sbsh, &
i DPPH s§ ik . iR R A R0 BE B w0 (ORAC) %, iH T MOWP F= MOAP #94ksM i adtidhe. % R 4&%: MOWP 4 F
F45-71% 906 kDa#= 49 kDa, MOAP #95-F&4 95 kDa. AE. FIUBEAF EMEM AT Btk S48 MOWP 698 R4EAH), MRS 4k
MOAP o H#&E 4. A4 ZFFUEMAT L. MOWP f2 MOAP ¥ —3)-Xylt(1—. —3)-Galp-(1—1A &—3)-Glep{(1 -5 A4 23945 5.
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Abstract: A water-soluble polysaccharide (MOWP) and an alkali-soluble polysaccharide (MOAP) were isolaed from Mallotus
oblongifolius. The MOWP and MOAP yields were 6.00% and 3.07%, respectively. The molecular weights of the MOWP and MOAP were
determined by ahigh performance gel permeation chromatograp hy assay. The molecular weights of the MOWPs were 906 kDa and 49 kDa, and
the molecular weight of the MOAP was 95 kDa. The monosaccharide composition was determined by apre-column derivatization assay. Based
on the monosaccharide composition analysis, the MOWP was mainly comprised of glucose, galactose, and xylose. MOAP was mainly
comprised of mannase, galactose, and xylose. The glycosidic bonds of MOWPs and M OAPs were determined by a methylation assay. The
branched MOWPs and MOAPs were compased mainly of —3)-Xy If-(1—, —3)-Galp-(1— and —3)-Glcp-(1— in different ratios. MOWPs and
MOAPs exhibited moderate antioxidant capacities. MOWPs showed better DPPH scavenging activity than did MOAPs. MOAPs showed better
reducingpower and oxy gen radical absorbance capacity than did MOWPs.
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ANAT LA e T TN — R R PR A A 5
GPC-HtRiB B A Waters -1525: 25[H Waters 2
Ty R AR S A Waters -600: & [E Waters /A 7 ;
SR - RIS B A Trace DSQ-11: £ Thermo 2
H; ETRSS M Christ AF]; TR-5MS #ifkF
gHE+E: JEE Thermo /A#]; \enusil MP-C18: K
THYARBHEAA RA A BFR: 3EE Thermo 2
Al; [ BhE B KDN-103F: TR 28 PR 7 o
1.2 F&
121 LFERSZHBERRT &

HL 2 200 g, HEF#pfeid 60 Hidi, 80%dZ. i
CEIEEE 1:10) [BRASREL 2 h, EBREAMIR, =
23R, WIEEH IR T . TEIRE N AR IKIR
(120 °C, BWALE 1:10), EEIRE 3 &, dEE
Y UEVE T, & IR YE, BEUT 12 h 5 250, PUIE
T4 faid HP-20 AFLM Rt 3= B4, BRIk 4n
BEUT 12 h JE 50, B0 IS UTIEH AR KR 5 AR T
e, AR AKIEEZ B (MOWP).,

FEJER IR (0.1 mol/L NaOH ¥ W) =41
(120 C, RWEH 1:10), FEHE 3K, AHIETIRYE,
AR pH [EZ 7.0, B = RFRZEER, UL 12 h
JE B Ly PIET 1T HP-20 RALMHIEIR (0. F 4R,
Ve 4, BEUT 12 h GBS, B JEUTiE D E K
TG AT, IS RIIETEZ 5 (MOAP) .
MOWP I MOAP 45 2 4% LA T A gk 4711 5
T4 JE R

B2 (%)= 100%
RO 0%
122 LFEEZEEME, LB, BEahbsEn

) e

1 BE - Bl B b A . DU b
T, 43 IECH] 04 0.02. 0.04. 0.06. 0.08. 0.1 mg/mL
(R BRI o o0 IR 1 il ANTR] AR ] B
WA 10 mLAREH, N 6% 2RI 0.5 mL, &
HINAAARER 2.5 mL, $iR37 18 2 IR 5J , B S UR 20 min
JG, £ 490 nm AL I E WO GAE . ARAEAS AR 2
] A BRI oG AR 8 ST AR E N 22 MOWP FiT MOAP
RZERKER G, Wil —E s, bRl 2
JiATIE , AR YRR AE M 2 AR A T B
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K-F Folin-Ciocalteu =I5l skt b sy i

x100%



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.7

LA BT IRNFRE S, BB AL 0.1 mg/mL M B8 TFIR
Wi. 4> HEL 0. 0.1, 0.2, 0.3, 0.4. 05 mL%& T
FRIARE T 10 mL A=, IKZE6 mL, #4,
% in Folin-Ciocalteu 71 0.5 mL, #£%J, 7E 1~8 min
WA 20% BB AETR (mNV) 15 mL, FH 720K R
L, $E2], 40 CARIE 2 h, WA H), SLEITE 760
nm - AbIITE ORI bR it 2R IR 2 5 vk e
TSP\ s = O /B W | /AW e -

BEER 0= C;D

HE A C A SRS TIRRT RIS RS RE (mgmL ),
D AMEAES, p HHRRAEERE (mgmL).

KA EZEN e R EA RS 2. %85
AT HE

EARSE 100%) = M

x100%

—-V,)xCx0.0140 x 6.25
m

Hb. Vv AEZALMEEERGE (ML), VL, 478
FIHAERRE (mL), C AHRBAFARGKE (mol/l),
m AHsuAE (g).

123 LEX S ST 85 Al 2l

I MRS FRECEI R MR HES, 73 TR 3008 5.2,
11.6. 23.8. 48.6. 148. 273. 410. 668 /% 1400 kDa,
7T 0.02 mol/L iR A AT, FLHI AR 1 mg/mL
()7 B A RV VA, 1 0.22 um JEE, 45 GPC #hkE 2y
BT o FHRAN N o3 B AN e o T A AT
G5000PWXL 5 G3000PWXL # ek BB s A3 -
35 C; JishkH: 0.02 mol/L fIRkIR — S AMa i il
8 RZEPOERIEE, W 0.6 mU/min; #EEEE:
20 pL.

FHFR e B0 T RIS HUE (ogMy) X ikkE
I ARG D 28, SO ISR 2 A br it 26 .
FF b PR 52 2=+ 23 AR 2.0 mg MOWP. MOAP,
T 0.02 mol/L [l & —ATA WL, B R 2 mg/mL 1)
FEMVER, 1 0.22 pm PR, HEFEG, KR EAREE
I3 B SRS B AR S B, AR ARHE h 2R A5 A
TR == T
1.2.4 LEHE L MG AR R AT

L1755 2% 2 W BB A IR T TR I ZE P A
D5 kst . 2 IEC ] 1 mo/mL 4% BB R (D-ACHE
D-P-FUMERE IR D- 28k . D-PuRifFpE. D-F AhE s
FR. D-gUbE. HEERE . LAk, -2, 709
JIN 100 wm 0.5 mol/L /] PMP HIEEIEW, 7E 70 “CHY
A HPAT AR SN 100 min; YA 215 T 0.3 mol/L £5 7R
L IIZKE] 2 mL 5, INAE RTINS A 2
=k, BUKHRE 0.22 pm WFLuERE, £F HPLC HERE

x100%

GITe HCH S ERRRR FEY A L mg/mL (R A b, 1%
HEB BRI E T3 T 4038, FFid 0.22 pm FlfLEE R,
£ HPLC HEREMHT. BL MOWP. MOAP i, Hc il
B 10 mg/mL W, A 200 pl4 mol/L =3 LR
(TFA), 121 CR/Kfi# 120 min; AHJ5 N HELE
fift, VRIENEZS, HE IR TRA; NG FRAIR
FRETAJTIEATAES R, REEL, IR 0.22 pm fFLEE
JEE, £ HPLC HEREZMHT .

OB At itk . enusil MP-C18, 2.1x30
mm, 5 um; FSHE: 0.02 mol/L & 22 (pH 6.7)
- (Y, 83:17); #EiR: 30 Cs AlYE K : 250 nm;
TANARALIE: 1 mUmin; BEEEEAFR: 20 pul.

1.25 LR S FEIT AT AN

2333 FH PR A PYRIT 7 L 2 2 W W e
#7730, MOWP F1I MOAP Ff i 70 5l i 7 ¥ it T
DMSO, HI G e F 40 [ b 12 h, R f5 2
WATHEMIZ 4 molll = LR 110 C/KMRI M 2 h, T
SMEI AL R HEE LWL, BRI L
OB AT AEY), 1 0.22 pm SAFL B fE 4 U5 1Bk
73t

GC-MS 7ptfr sk ff: (ifitt: TR-5MS 3 BANE
FEs BN 99.9%0 Al FER; THEART: WG
1A 150 'C, fR%FF2min, LL10 C /min f TR
WA T 4 180 °C, fRFF2min, FA 15 C /min Jt
MIE B2 260 °C, fR%F5 min; JiUE: 1 mL/min;
BEREE: 1 pl; pdiibb: 1001, BEREIREE. 250 C
JRE S AR SR 280 C; BRI
250 C; HLFREERN 70 eV; FESAFIEEN m/z
33~500 u
[16?.6 LE RS 4 DPPH & & A FIRAR /) 2
1

Trolox Ak BHZE 22 1. Trolox POV FER ¥ B
0. 1. 5. 10, 12, 15. 18. 20 ug/mL. Z35H/H 2 mL
ANTRIHRFE ) Trolox ¥ 5 2 mL 0.2 mmol/L ) DPPH
CPERIRS], BT WA 2 B 30 min Ji5, 7E 517
nm KA . L2 mL KA 2 mL FEK ZEEAF
NEEHE .

FESL G E . & MOWP I MOAP B #li 0.5
ma/mL 7KV, FebritE thek e ik Tile. ¥
FE i TR GAE e N it T2k, #2545 21 DPPH (R, RYl:
£F 100 T FESL A T Trolox f#: (g Trolox equivalents
/100 ).

1.2.7 LR B4R A 0z M

FrifE Bh2R 2241 B B 100 mg/mL i) Trolox &,

¥ HAE 0. 100 20 40. 60. 80 pg/mL MRS
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FE AT BEAL B, 2% B 1 mL R0, I\ 1 mL pH 6.6
TR EL 22PN 1 mL1% (mNV) ZREALER AR, TiE
WIRA1T 50 C K ORdR 20 min J5, I 10%
(mN\) =528 (TCA) ¥ 1 mL, 7£ 30009 25

O 10 min fEPTvETE 4, WA EIER 1 mL, A 1mL
ZRTKR 0.1% (m/V) EAERIA TR 0.2mL, VB2, &
E 10 min J5, 7E 700 nm A0 HI G0 .

FESIEIME . K MOWP F1 MOAP Bl 0.5
ma/mL (PRI, FabriE -hZ e Tk rile . ¥
FE it RO GAE Y AN PR 2R, #3305 oM, R’
100 5 FESL A4 T Trolox ()5 (g Trolox equivalents/
100g).
1.2.8 LEFFR S HE ORAC 1AM 2

ORAC HIFEN J77:5% Lin 25853k, 3En e
oiidk. DL Trolox Abnitdl, #ranifEriZe, Trolox )
WKEERARE N 0. 20, 40. 60. 80. 100. 200 wmol/L.
TEREET) 96 LB BIRALH 25 N — 5 B Bl
AL HERES 20 uL, I pH 7.4 IO BREE Z20F 20 uL,
PLRAREE 9 7 nmol/L 1 %8 2 R 20 uL, HF 96 FLAK
JRAEREFRAH, 37 CRARUE 15 min, A 140 pL
AAPH J&, JHUfTHIRSIFFEEL (), ek &K
485 nm- K HHE K N 538 nm, &F 1 min 52—k E(fL,
for +ory fio0), FE1 101 XL GIllE 100 minD o K
BEHOERNZE . AUC o H 28R AT AR

AUC=0.5 (fg+ figp) + (Firfote-4fy)

Net AUC=AUC ampie-AUChiak

Trolox /¥ 53 Net AUC ERIEEL, F4FES Net
AUC 1R\, #5135 ORAC 18, Bl: 4 g FEAHY
T Trolox fJ& (umol Trolox equivalents/g) o
1.2.9 HKIEHH

A EE IR, I s FH 35 b v
iz (S.D.) KFaw. fiiF SPSS 19.0 #f- ¥ daidk 1T
SIMTACER, AR 7 2 AT BB VS i, p<0.05 1A
N7 SHA RS,

2 ZR5HE

2.1 \FERLHEAFE KA KRR AT

L5 5522 B MOWP Al MOAP 15253 519 6.00
+0.32%71 3.07 0.53%, 111 745 Z 5 MOWP Fl MOAP
() A BEA B3 7)09 30.95 +1.49% F11 35.03H.60% , 1] &
1R By B S R RN, PRI ATIE AT R,
M RALRG Al L2 B DT, RebR 250 Shrb oK 5
P SRR o L T % 2o R LU A R — AN B U7
FLAE Mt L A AR BE Thie v REA7E EEAER .
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Table 1 Yield and chemical composition of two polysaccharide
fractions from M. oblongifolius
3HEH 1F BAE Eamn p
o 1% 1% 1% 1%
MOWP 6.000.32 30.95+149 1.2440.01 3.3620.05
MOAP 3.0740.53 35.03+160 1.874.02 4.544.16

22 \LWEXREBAITEAANIE
ASCIEIS SRR 5% v e T MOWP
MOAP (¥ 5> F &5, 41l 1a & 1b Fivs. 15
I3 BRI ARHE M2 T2
log Mw=8.36e —1.42eV +8.41e V2 -1.69¢ "V ® R? = 0.9992
£, Mw REHBSTE, VARIRIIAR,

48612

251

0 5 10 I5 20 25 30 35 40 45

Minutes

0 5 10 15 20 25 30 35 40 45

Minutes
B 1 SR SEEAS NS FENT

Fig.1 The molecular weight distribution of polysaccharides from M.

oblongifolius
E: & MOWP #95-F &0 %; b: MOAP ¢ 4F &5 .
4R R MOWP SH I T B A FH) 2

B eI TR 2009 906 kDa M 49 kDas

MOAP ] 7r T B /b Bk, Py Ty 95
kDa. Z K% &A1 i) Hg AR 18 A ) —
—RZhE, MUER—FZhE. SRETSREE
o TENNER, XATRES 2R B e
Ko ZHEIT BRI SR BA EE R, &
(5 T BRIV FI T 2RISR . #8 Sun 2502
i, 4>FH 100~200 kDa 1% HEE AR w1 Bl e
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TEPE, TAH [FRVEI 437 &8 5~10 kDa [ 285 %A
T, (B L0 F-E N 10 kDa F £ 05 N E A TR SR 47t
HIV 35 M. T4 TREAE 6.55~256 kDa [ 2 K7 B
BRI, [FINE, 22 B e IR kT 2
SRR 2R, A5 B 2 AR e i K

23 \IFEHK LB BB AR

AR PMP FERGATAE -5 R AH 8% 2330l )
E I LT K SRR 220 B SO B 3R 2 P
PRI VA B ARHE T PMP AT A= W0TE YURE Hh (1) PR
5] (B 2), 7T L5y 5l & MOWP Hl MOAP (1 5fi 2H
. AEREW: MOWP Hil MOAP Hi#li& 1T 5 Al pi
A2 FOMERERR, GRS ERNE. RPHE. MIENE. A
TR R ACHE DL 6 26 AR BRA - LB R . ARFEIX 5 Fh
BB 2 Fib TR (B /R LG, PTAIACHE. HLBE.
B e i MOWP By EZERIELRE, 1T MOAP U 3 22
HIH b  ABE A FUBE AR . F T MOWP 1 MOAP
P BB ZEL RS S 2 A T 2 R PR N IR RS, i
PP B A 20 HeiRiE™, ROk
PEZ e — TR I 20, SRR R S T
FebEL RKE. CEIURE. W& PEA LR, AR
PRSI0 W2 KA 1t 22 W EE FL A P70 S 22 1
HA R RS RR BE ) AL [ e

® 2 AR SHEAS R FERD
Table 2 Chemical composition of two polysacchari ce fraction from
M. oblongifolius

E2 4 28 5% /(mol%)

#3%  Man Rha GICUA GalUA Glu Gal Xyl

MOWP 1238 831 7.20 1184 17.88 18.78 23.60
MOAP 2799 551 935 831 651 1847 23.86

0.12r 2
0.10
0.08
0.06

AU

0.04

0.02 J
0.00

1 1 1 1 1 | 1 1 | 1 J
0 5 10 I5 20 25 30 35 40 45 50 55 60

inti
2 (TN GRS BHEFE A iRiE Bk E
Fig.2 Liquid chromatogram of mixed monosaccharide standards
after derivatization
JE: 1-H e (RT: 11917);, 2-8.%4% (RT: 15.735);
3-R A HEEAH (RT: 20817) 4-FFUHEESER (RT: 22.025);
5-% #4% (RT: 25639 ) 6-F3UtE (RT: 34.690); 7-A4% (RT:

40.464); 8-FT4A% (RT: 43.456); 9-2348 (RT: 48.386).
2.4\l EFHRE T AFTR

R R 2 B A, i R
BACZHE, KfRfE, SNt R, CIREFATEA,
SR A - TG 2 T LU % 22 WA OB B
EEH, GRNE I PR, SRR IR
HAEAE 13 PPANF A (R 0, (HOX 13 Pl i fE
MOWP #1I MOAP 1] & /K Eb AN[A]

MOWP F EH—3)-Xylf-(1—. —3)-Galp-(1— L
J—3)-Glep-(1-5% % 10.24:8.07:7.74 HIBE/R LK)
B Ui MOWP 38 AR HESR . Pl blgkIE L) K
A BEAR L R . MOAP - H —3)-Xyf-(1— .
—3)-Galp-(1— LA & —3)-Glep-(1— 5% 3 #% - 9.51:6.27:
4.37 [ BEIR LA R, U B MOAP = B2 RKE TR AL .
FUREFRIE DA A A BRI e —3,6)-Manp-(1—5% 3
B, BB MOWP FiI MOAP 3X I fh %2 Bl A 52
RS 20

20 o RE R B SR A O T e 2 REE 1 )
HENER MR T 2 B8 1 —3)-Glep-(1 -k 2 A
A A R8I IR 22 B A Ry M),
P2 B —3)-Galp-(1 - BRI ™, Fimk 75 1k
2 —3,6)-Manp-(1 -5k 4,

%3 LBEFSEEASETBEESR
Table 3 Glycosidiclinkage of two polysaccharide fractions from M.

oblongifolius

SEF SN MOWP/mol%  MOAP/mols
—3)Xylf-(1— 10.24 9.51
—3)-Rhap-(1— 3.57 2.28
Manp-(1— 1.62 1.83
—6)-Map-Q— 2.99 3.38
—3,6)-Manp-(1— 1.78 4.22
Glep-(1— 1.60 1.00
—3)-Glep-(1— 7.74 4.37
GlcUAp-(1— 1.00 1.54
—3)-GIcUAp-(1— 1.43 2.17
Galp-(1— 2.64 2.22
—3)Galp-(1— 8.07 6.27
GalUAp-(1— 1.82 1.36
—3)-GalUAp-(1— 2.43 1.68

25 \ERSZEIAME BH R

MR Ll 5 2 BB AL A AL 71 DPPH 925 ik &
7117% e ORAC £ 45 I3 1, MOWP F1 MOAP 1%
H—EhrEAEE /1, (EPEMRE A L Ve, HXA
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F] 5 HIEITERRAE AN . MR 4 FATAT LUK EL,
MOWP [#)if % DPPH 115871 KT MOAP, il MOAP
(138 Ji5BE /1A ORAC [16E /)51 T MOWP. DPPH 37
FT ORAC v 1 i 255 2B : MOWP FI MOAP 147t
FATETEAEAE BB R (P>0.05) . HAEIER /771
ME LR, MOWP #1 MOAP IHTEALIE A A 535
2R (P<0.05), DPPHES:T-HL P, BUE T
PR JREE 1s IR I A TR MR TR N, Bk
T RE J1; ORAC ik T T Pta i,
SRR AR R BEIERR e T . BRI, ANIERBEHL
HIRPTEAEM TS EA RIS R FR, 707,
B RL L SO R ey S A B R, IR
S MOWP 1 MOAP i S Akt 22 S JR AL
&4 IEESERE D
Table 4 Antioxidant ahility of two polysaccharice fractions from M.

oblongifolius
Py DPPH 1& &R IME ORAC 1&
o /(g Trolox /(g Trolox /(umol Trolox
equivalents /100 g) equivalents /100 g) equivalents/g)
MOWP  14.72 +0.50% 8.98 +0.21% 271.67 £11.23"
MOAP  5.40+017° 10.13+0.44  323.16 +17.34°
Ve 513.3845.14° 258.004372°  1734.8017.15°

VEr MABR A ZOREINTATAE, AT TRATRIE 4847, R
5 FARE R AR A E A R EM R (p<0.05).

W R 2 W IR 20, & 22 1 i el BT 1R
Iy FUBERERS, WETERR LR SR e B
AEEZEM. FK, LAEss 2001 EEa el s
PEREE, BATRAEEWIEE RN . KEHRTE, B
FSOAFRTRGRE IR Y R 25, S5 e ot N AR TG 17470,
PR RAR e sa A -

3 #ig

3.1 ARCMITER o BRI T H RPN 2R
gy, BRIMIERRE, 152 MOWP Fil MOAP, #ZHL
F 5514 6.00% 1 3.07%. MOWP 431~ 906 A% 49
kDa, EZEHARE. M. BE PR, P EA
W FE BB -3)-Xylf-(1— . —3)-Galp-(1— L X
—3)-Glep-(1-3% M . MOAP 4T &4 95 kDa,
FEL R H B AR IURER R, R B Al B
H —3)-Xyf-(1—. —3)-Galp-(1— LA} —3)-Glcp-(1—
R FERE A o

3.2 LT ZEZ B MOWP 1 MOAP B —E ik
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