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Extraction of Fermented Wheat Bran Polysaccharides
and Its Antioxidative Effects on Rats

AN Xiao-ping, WANG Yuan* ,SHI Jun-xiang, DUAN Yuan-xiao,
ZHANG Qian-ru, MENG Zi—qi, LI Xuan, QI Jing—wei "

(College of Animal Science, Inner Mongolia Agricultural University , Hohhot 010018 , China)

Abstract:To research the extraction process of polysaccharides from fermented wheat bran, determine its monosaccharide
components, and investigate its antioxidative activity in vivo,using water extraction and alcohol precipitation method to extract
fermented wheat bran polysaccharides( FWBP) ,and the extraction conditions were optimized.The monosaccharide composition
of FWBP was determined by precolumnderivatization HPLC. The rats were established as oxidative stress model by peritoneal
injecting diquat.The rats were orally treated with FWBP at 100,200 and 400 mg/kg for 2 weaks, respectively.Effects of FWBP
on the activities of total antioxidative capacity, catalase, glutathione peroxidase and superoxide dismutase,and the glutathione
and malondialdehyde levels in the plasma and liver of rats were investigated. The results demonstrated that the optimum
extraction conditions for FWBP were material/water ratio 1: 20 (w/v, g/mL) , extraction temperature 80 °C and extraction
duration 30 min.The FWBP contained mainly mannose, rhamnose, glucose, galactose, xylose , arabinose and mycose with the
molar ratio at 2.70:0.62: 100.20: 4.34: 7.80: 12.23: 35.17.Compared with diquat induced oxidative—stress rats, pretreatment of
rats with FWBP significantly increased the activities of CAT,SOD, GSH-Px and the levels of GSH whereas(p <0.05) decreased
the levels of MDA in plasma and liver (p < 0.05).In summary, FWBP exerted a protective effect against diquat— induced
oxidative stress and would be worthy of becoming a potential dietary antioxidant.

Key words: fermented wheat bran polysaccharides ; extraction ; monosaccharide composition ; oxidative stress rats ; antioxidative

properties
FE K S TS209 CERFRIZAD : A X E 4% 5:1002-0306(2018)16-0281-05

doi:10. 13386/]. issn1002 —0306. 2018. 16. 050
Bl AR PR, Tl , BRFE, 55— P R BEER Y 208 A3 B o R BBt AR E I [T ] & 5 Tolk Bk, 2018 ,39
(16) :281-285.

s HH#1:2017-11-17 AR —
BRI 202 (1973-) %, Ak, BIACIR, BF R 7 605 A4 404 0 BF 4 55 £ A, E-mail : Xiaoping_an@ 163.com,
R (1986-) , % W&, 300, AR5 & A A H e HFE 5 5 R , E-mail : wangyuan.926@ 163.com,
 WBIAEE  FF 45 (1966-) , B, W&, #I3 AR % & : A WA a9 AR 5 B R, E-mail : gijingwei_66@ 126.com
HEETH: A EERLKFINHALTHAEHA D (Y015-1); AEFARRHBERFL ; NEE A5 KARANFI FLBTL,

20184 551647 281



I@.‘%:ﬂ%&

Science and Technology of Food Industry

N R AR SR/ INZE N TRV i LR Y, 2
— P E AR B AT 4k VR, X PR PR fe i B & &
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KRB A N B Y | BIF 9% S W 2K 12 22 0 1 Bt S AR T
P, LV S 7E A 7 vl e e 25 2 2208 W T T BB BL
A FRER B AR RIS ARTE
1 #MRl5xH%E
11 MRS

Wistar KCRU A 2% HEVE 00536 1L, 1
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T RRERHMER A FR 2 W) 5 H b U0 Al 2908 ok
FUBE ARBE BT RN A BERE S8 Sigma A W] E
FRGIEFEIE E IR IR IE AR YLRE
PR A PR A 5 B L B PT A AL RE JT (Total
antioxidant capacity , T— AOC) | i 45 1k & Jif} ( Catalase
CAT) A WetH kit A AL 9 fifi ( Glutathione Peroxidasa,
GSH-Px) &Mt H ik ( Glutathione , GSH) #8 & b4y I
1k ( Superoxide Dismutase, SOD ). 7§ . [
( Malondialdehyde , MDA ) ELISA {7 & Uy LK 2
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6.73:3.26 MW LB E SR . RBENCY) ]y Bk K2
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1:20.1:30,1: 40 ( [H a2 = #2080 C, = #E 6} [a]
30 min) .
1.23 Rk & ml e R H A bR
By — B 1 43S ' BE VO I A K e Bk pe 2 W . R
Fhpk ZHE e R T A A G R

RWEER R ZHE S i (mg/g) = [ K IFER K Z W
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1.2.4 R IEEEK B Z2 Wl SR 2H pl iy I e
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1.2.4.2  ARAESIEWREISR 53 G SRR AR
fin 10 mg, AT 1 mL KW, Bodil e 10 mg/mL [
M, AAELS L BOEPRUAE SRR ACZE 0.5 mL TFA
W (2 mol/L) vhr, 5% Sy R HE 120 °C 25444 T 7K i
2 hy EWAUKRT,
1.2.43 PMP HERITA 7] 58 &R /K ff T 158 5 15 51
FIRE S AP A A 0.5 mL PMP H B35 %% (0.5 mol/L) Fl
0.5 mL NaOH ¥ (0.3 mol/L) , 384318515 F 70 C
IKIB M 30 min, WHEIE =R, A 0.5 mL HCI %
W (0.3 mol/L) F AN, Jil A 0.5 mL 4845 2 52 ZEHL 3
K, B5.0 (5000 r/min,5 min) BV , 48 0.22 pm 34
FLuE N & fF FHF HPLC 4347
1.2.44 g% 5 F (@35 Sy SHISEIDO C 1
(250 mm x4.6 mm,5 um) ;#shAH A 24 0.1 mol/L
Mgk 22 vh i (pH7.0) 5 Wi sh A B b & I K B R
(82:18,v/v) ; ik 1.0 mL/min; #EVE 25 °C; JEAEE
10 L SR A VWD J) Z A6, A8 3% 1< 4 245 nm,
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1.2.5  RIEER R 20X K ERPU AT RR M FE
1.25.1  shiilgriit Ak FEYE Wistar
FRL36 H, gk — i yad i i, BEPLIT 2 6 2H . IR =
#H (low—dose , CL.) . #5120 ( middle—dose , CM ) F1 55
& 2H (high—dose, CH) : 43K 43 5l #E Ik 100,200 F
400 mg/kg & Ek F2 Z2 b OHL i ah s B X B ZH
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FHAE IR BEH G, R ATCR RAELS IR ATA, B
G -80 C ¥ #RPhAr. T xE B, FH & NaCl ¥k j 2k
0.86% 1R 3k 2% v} 7 W& ( phosphate buffered solution,
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HAHSCHFEFRI AE o

1.2.53 ISR ZH R P | e s pn iy il 6
FEHER . T-AOC .CAT .GSH-Px ,GSH .SOD & MDA
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1.3 HiE4bE
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HE B TA AT, 2R R IR EAE 50~80 °C i [ N AR
OB, Ak e 22 0 5 1 Bl 12 12 1R 8 00 T s 33 VT 1Y
n(p <0.05) ,IZIEIRBEETE 80 C BT, IR FefF:  7E
80~100 “CIuFBIN , A ek J2 220 & ok /MEEE S
YeFFRRE (p >0.05) o BN FHR SRR IR TR 2% L3R
JUEE BEMISRBURAS , SRR SR IR E S 80 C .

M 1B ATA, 2R 2T (R FE 10~30 min Y5 Hl Y
AR, e T £ i 22 W% 5 G B IR i B ) Y S G 32 T
Hhn(p <0.05) , 2 &R BEIA T 30 min ], A &K B
S RIR B, MERKIR SRS [R], & Wk e 2 0 &
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FEAR R BUSAS , HOKF IR B2 B[R] i 2 24 30 min,

M & 1C AT, SRR HETE 1:10~1:20 (w/v,
g/mL) 0 BBl N AR I, e Tk Bz Z2 W5 B B iR SR Rk K
FERSE IS (p < 0.05) , HiZHERK S 1220
(w/v,g/mL) I, & W&k 2 2208 & Bk Bl i ok, 242
BIK FEAE 1:20~1:40 (w/v,g/mL) 5 AT, % i
ER B W S BN ARSI N (p > 0.05) o 2 UK 93
T R T BT D, ELE R S K L2 g s
FUTHFE , 32 S X RO A5 TR , 2345 5 Sevfke 4 T4
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Fig.1  Effects of extraction conditions
on fermented wheat branpolysaccharides production
T AR AR TR 22 57 .35 (p <0.05) 5
A MR FRERR E A B (p >0.05) .

AR Lo o D R R S5 2R, B A A A I A B
W B A PR 2R A S iR B2 iR 80 °C IR R I [
30 min FRFLEK L 1:20 (w/v,g/mL) o AT
I 6 SR WK B 2208, 159 2 R We 2Kk i Z2 0 5 1
S (151.57 £3.25) mg/g, BLHE BT Z AU Rl A 197 2k Kz
ZHESE (13021 £3.78) mg/g #2715 T 21.36 mg/g., 2
EE A4 S0 A 1 38 S e A R BT 2 Sk bk
FE1:20 (w/v,g/mL) | $2 Bl J& 100 °C | $2 B a)
2 b B AR AP A PR 32 G 2 £ TE A2 U, i i
ZEIRZWE AL AT R L 1:25 (w/v,g/mL) (&
HFE] 4 h FIERBQRE 100 °C o A S T s 2] iR $
Tt EE AR AR, T2 B I R 2 0, 1 W e A= ) 28 1 ] E
SR AL A B B, A Bk K 2R >R, I,
P I AR AN T e R R R AN A g ]
22 REEFRM ZHERIBNEAM

TRAST PR VE M M R I 2k B 22 Wl R VK S AT A= W 1)
HPLC (B aniaE 2 pros . wh B AT UL, % 0 4k 2 Z2 W
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Bl BTRLAR OB | A e, FLRE ZK LB 43 03l o 2,702 0.62:
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100.20: 4.34: 7.80: 12.23: 35.17 , ‘& 5k iz Z W5 EH A L
A Ty B FEASGE R L AR E . E A A R
B 7 P TR FR I EE £ 22 W 5 P WA €0 335 v o) LA 7 o
WELH 532, S5 28 s - OB 2 B R 1 2 AR Lo
FLbE, H 2 pE, H L Sh 121 057 : 0.84 = 1,
Madhukumar 25" 40 AH 00315 32 %oF K 35 B 3T 1 45 19
7INFZ R B K VS M 22 B AR 2R A B R A HE AT T 4T,
SHHLRBH /NG B B K T 22 Wt BREEE BT
1EBE . AR OBE . H &2 b8, 2 2L vE . T 4 WY $ BE R L
1.3:21.2:38.5: 1.6:26.4: 11.34H i, A& 2% 4% 2" ] JH
SAHOTEL I E T 22 BRI B 2F 4k b id) BBl ko BR
ZE0E BRI AORE | H #E b R A OB A FLBE, L L
#24 5.7: 103.9: 100.7: 7.3: 62.8: 9.8, A 1 fIF ] %
Wk Be 25 R T A H 88 0% L B PE A 2 0 Ll 2R .
ABERNBTHLAGRE , 38 55 A 5 B, Horb DU 2008 5
B, X AT RR U2 B T AE A W R B D R b AR 4E M
A L g M, AR B R R EORE TP ) 22 bk
I, By B B W= T S0,
2.3 KREFHEZHEX KRR KEAFHEAR
T XIS PRAY SN

2.3.1  KREMK P E A EFE PR AL KB
WrhPrE L EFE AR UnER 1 Fron, 5 CT 444 Ek, NC
ZH P i ¢ CAT  GSH-Px F1 SOD 7% £ . T—AOC D) %
GSH &rig . ZFH FEAK (p <0.05) , T MDA & i g & F+
E(p<0.05), CM 41 .CH 41 F1 PC 411 GSH—Px 1%
PRI ST NC 4H (p <0.05) , Hirp CM 20 & FR T
CT4(p<005),CH 4 .PC 45 CT 455 RNn=E
(p>0.05);CL ZH .CM ZH 1Y MDA & i & E K+ NC
H, AR E ST CT 4 (p <0.05) ;PC 441 GSH & &
WEET NCAH, HBEFEMT CTH(p <0.05), iXFE
HHE 5 R W Ek e 22 08 AT L2 fift PR s B e s [ 1 R BR
1252 LR AL AR S BE R GSH & & p REA , 3 MDA

mean
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K2 IRAPRIESRRE(A) Bk
ZWEMOK AT LW (B) B HPLC (4335 1]
Fig2 HPLC chromatograms of standard monosaccharides( A)
and derivatives of fermented wheat bran polysaccharides(B)
AR T, I HBAT R AR RO
232 KREAFIEHA P HELIEbrag2efe REAT
WEZH R P AR A G 8 b an 3¢ 2 s, 5 CT ZHAH
o, NC ZHFBEZH 2 T— AOC F1 GSH—Px §ifi P LA M
GSH & &t i 2 KEAK, 1M MDA & # i 2 F & (p <
0.05) . CH AHIFAEH L+ T-AOC ,GSH-Px 1% P Al
GSH & W w T NC 4H(p <0.05) ,5 CT 4HERR
WE(p >0.05) ;PC 4 JFAEL L1 T-AOC F1 GSH-
Px {HPER 2R T NC 21 (p <0.05) , 5 CT 4H2E 5% A

R RMEER K2R I BRI T AR DG AR B 52 )

Table 1  Effects of fermented wheat bran polysaccharides on theantioxidative status in the plasma of rats
0 H CT NC CL CM CH PC
T-AOC(U/mL) 14.25 +0.47" 10.87 +0.43" 12.25 £0.43" 11.36 +0.73" 10.19 £0.57" 10.07 +0.16"
CAT(U/mL) 5923 £2.73"  46.23 +1.50™ 43.29 £3.94° 44.82 041"  53.81 £5.61" 42.33 £1.16°
GSH-Px”* (U/mL)  894.21 £3.59°  701.69 £1.99° 71627 £13.93° 770.97 +14.02" 863.72 £32.90"  896.52 +11.05"
SOD(U/mL) 131.81 £4.16° 10691 £1.59" 10323 £2.19"  100.78 £3.89"  104.11 £2.53"  98.30 +2.10"
GSH (umol/L) 6.67 £0.37* 5.11 £0.05 4.66 +0.05" 4.84 £0.10" 5.22 +0.06™ 5.69 +0.02"
MDA ( nmol/mL) 4.06 +0.31° 5.52 £0.05" 4.87 +0.08" 497 +0.07" 5.10 £0.21* 5.10 +£0.04"

e FORAENR S KRR K 2 MU S 2 (A7 AR AR (p < 0.05) 5 AN IR/ING 7 iR [ AT Kicdis 22 53 2.3 (p <0.05) ; 4[]

NG PR TR 22 R AN 3 (p > 0.05) 53 2 [Al.

K2 REEERE RN R R S LA A AR AR m A 2 R

Table 2 Effects of fermented wheat bran polysaccharides on theantioxidative status in the liver of rats

WH CT NC CL CM CH pC
T-AOC* (U/mg) 1.10 £0.10° 0.69 +0.03" 0.80 0.03" 0.81 £0.03" 1.09 +0.06° 1.02 £0.02°
CAT(U/mg) 3.41 £0.10 2.63 £0.16 2.85 +0.32 3.05 £0.12 3.32+0.29 2.92 £0.11
GSH-Px* (U/mg)  82.68 +3.11° 59.62 +2.57° 62.82 +6.76° 66.55 +1.87™  79.10 +1.00"  77.62 +1.86™
SOD(U/mg) 39.66 +1.26 34.90 +1.29 36.61 +1.02 36.96 +1.13 38.43 +1.10 36.41 +0.97
GSH" (umol/g) 0.49 +0.11° 0.10 £0.01" 0.11 £0.01" 0.14 £0.01" 0.42 +0.02° 0.14 £0.01"
MDA ( nmol/mg) 0.36 +0.01" 0.40 £0.01° 0.37 +0.01" 0.31 +0.01° 0.36 +0.01" 0.37 +0.01"
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W3 (p >005),GSH H & BFEMT CT 44 (p <
0.05) ;CL 24 .CM £ .CH ZH#1 PC ZH AT AE4H 21+ MDA
i AT NC 2H(p <0.05) , Hirh CL 2H .CH ZH A
PC4H 5 CT 4H2E R A& (p >0.05) . XRHIPEH &
Wi &k jz Z2 W n] DL G2 i Bl SR b R Yy O BRUF I 2H. 41
i AR AH SC AT GSH &7 2 i BEAIK, AP il MDA JKS5F
OB = S E N i = B = S i = 715 A

TSR SR o E RE BR B, B R R 4 AU
e ey KN L S PO R e R A AW (1= S = Rl = W - O 7
U A AL B . ARG P, B P 7 e
PR R BRI S A0 AT I 4H 1 T— AOC 7K S, CAT , SOD
1 GSH—Px 7H LI K GSH &4 m R (p <0.05)
MDA & i 25 EF-(p <0.05) , 3 B A 50 4 Ak 17 3
R ST T o W R & T 6k By 22 % ALk B 20 R RS 2
T REZA R Bpr A b Ee )1 B Rl 1 GSH & i
P R R T BE 4, MDA 7K SIS 8 B P e 22 2
e R 2H R BRAER S b A Fa bR O 3 1E R ZH i
K, IF HAEFRCR UL THE E 100 mg/kg 4R C,
X —45 5 Higuchi 257 Wang 257 FI T 4245 %o 2k
e 2T R AT PR S g R — 3
3 Zig

KTEER e Z2 W R R PR DT g6 45 SR 2R 0, 7kt
JKEE 1:20 (w/v,g/mL) {3 80 °C , $2HX 30 min, &
Tk i 208 & i s, nl A 3 151.57 me/g. 3RAG Y
KWK Bz 2208 ) SO 2H R LA SR H R b B0 A
PR PR FLBE OROBE: BT BE: 25 B pE2.70: 0.62:
100.20: 4.34: 7.80: 12.23: 35.17 , il F % Wk iz 2 0
o P 09 R B AU B U, A — R 1Y B R AE
A, nlE s R S P A LB GSH & i, [F{IRIR it 48
T kA

&% Lk
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