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XoF Bk R B2 B e AR A TE R S . AR ZVRIR A Dy 280 °CHY, By EL A, N 367.77 mg/GA eq/
100 g DW, 2 #& FHAML (P < 0.05), ZEIIRE N 250 °CIF, R & 8 J s By DPPH- [ i L35 BBk 1 i
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Effects of superheated steam treatment on phenols of bran and their
antioxidant activity
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ABSTRACT: Objective To explore the changing law of the effect of superheated steam treatment on bran phenols
and antioxidant activity. Methods Different superheated steam temperatures (160, 190, 220, 250 and 280 °C) and
treatment times (30, 60, 90, 120, and 150 s) were used to treat bran. The effects of superheated steam treatment on
phenolic compounds and antioxidant activity of wheat bran were studied. Results When the steam temperature was

280 °C, the total phenol content was the highest, which was 367.77 mg/GA eq/100 g DW, and was significantly
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higher than other groups (P<0.05). When the steam temperature was 250 °C, the total flavonoid content and total

phenol DPPH'e radical scavenging ability were the highest, which were 614.82 mg/RU eq/100 g DW and

302.64 pmol/Troloxeq/100 g DW, respectively. When the treatment time was 90 s, the total phenol content was the

highest, which was 349.01 mg/GA eq/100 g DW. When the treatment time was 60 s, the total flavonoids content was

the highest, which was 575.64 mg/RU eq/10 g DW, andwas significantly higher than other groups (P<0.05).

Conclusion When the steam temperature of superheated steam treatment is 250 °C and the treatment time is 60 s,

the phenolic substances and antioxidant capacity of wheat bran can reach a high level.
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Sigma A FRZF])o

NF-5020C-T i A XA HL(H AR EAA RS
Hl); BSC-150 H PR B T4 (AL st B A AT R
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220, 250, 280 °C,
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F 50 mL @90 P, I 40 mL FEE, B S 4R EC
30 min(40 °C . 100%3)%%), 3500 r/min #5.0> 10 min, #%J5 i
I, BMEER 1R, B RIE, 40 CClEsEZE TR
MR ERE 2 mL, 507 B S E R IR

Q)45 5B Y T FR I

Z: 8 NACZK Fl SUN 21k, RifEeksh. iz
BIMREUS UTTEM A 15 mL 2 mol/L NaOH ¥ Ik % Tk
JEIHE 1 min, IRAHEAL 1 h, FEEHEY TR pH 2k,
L1k o T 20 mL PR 2 B4R 5 min, 250> 10 min,
Wt RiEW, BAEER 3 K, AIF RIE, 45 ClEfkzET
JRHBE AR 2 mL, 1445 AEImIIRIOR .
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&l Folin-Cioclteu & % 32 #F A9 B 5 2, R
DEWANTO 25 053k, RYTESsh o6 250 uL FE SRR B
+5 500 L ZE 1K F1 250 uL AR AREHRFIE A SO 6 min, fin
A 2.5mL 7 g/100 mL Na,COs % i Fll 2 mL &4 7K 2= 5 T 3kt
R 90 min, 765 nm WA E WO . IR E TR N
PREEGE bR HERR LR, FRAZE TR, 100 g TP Ar ek
BFIR M2 5K (mg/GA eq/100 g DW),
124 FHEAZENE

R F NaNO,-AI(NO3); J5 5 2 1FE 1) 35 i 75 o, AR
o JIA DS Orvk, RIVESR S, BL 100 L A S H G
A 200 pL 5 g/100 mL NaNO, i&E B IRA 150 Ja 86 S
6 min, FEMIA 200 uL 10 /100 mL ) AI(NOs) ¥ i
6 min, FfIIA 2 mL 4 g/100 mL A NaOH % 1 2.5 mL
ZEABK IR AR I8 R BEYE N 15 min, 510 nm J KA
EMOGHEE, Z5RLL 100 g TR T 12 kiR
(mg/RU eq/100 g DW).
1.2.5 RAAZE MR Z

(1H)DPPH'- H HFE 15 B A8 1 I 2

#4600 pL AUFESHIREUR B 5 3 mL 0.1 mmol/L ¥
DPPH BRI W 51 J5 6 SR 20 min, F 517 nm P 4b
WEW R, 55800 100 g TIEAF T Trolox 112 & fUEE
JREXFER (umol/Troloxeq/100 g DW)!',

(2)ABTS™ H H LI BRAE 1 I

# 20 mL5 mmol/LABTS % HH A 1 g MnO, 7E % IR
WG 30 min fFIE AL ABTS 4 . 200 pL ke R
W5 3 mL ABTS™ TAERIRS = F #OER I 6 min J57E
734 nm P E WOEE, ZRLL 100 g TR TS
Trolox M X4 & il E /R $ £ /& (umol/Troloxeq/100 g
DW)[zole]O

(3)A H W FE W UL HE 71 (oxygen free radical absorption
capacity, ORAC)HJI &

FEARIYI A 75 mmol/L(pH7.4)Ws 8 25 bR B 4%
FH, 11196 FLAMA 20 pL A4 B a4 44 2 E F1200 L
PR (EHRAEH 0.96 pmol/L), £ 37 °C FFiH 20 min

J5, BRI 20 uL ¥ EESh 119 mmol/L /) ABAP., ]
TSI 22 FLAR YD R, 485 nm 3%, 520 nm WKL,
B 5 min —IK, HEFF 35 K HRESLIOEIML T BTHR
(2K AUC), Witsizs (FLI AUC, BIi83]& LI net AUC,
HHEAS [ e B 9 4= 5B 19 net AUC bR h<k, 1H8%
FEAL ) ORAC fH .
(0.5x f + o+ + ...+ f33 + T3, +0.5% f35)xCT
f1
Hodr, f W5 0 eI LT A, CT st i e b
5 min, Z5H 1L 100 g T3 ir & Trolox 1Y 4 M iUBE /R ¥R
7% (umol/Troloxeq/100 g DW)2

1.3 HIBIEBS S

BHEGE TR A Excel 2010, $ds LLE- 48 A5 R 22
FoR, AT n=3, FIJH SPSS 19.0 i Origin 8.5 ZE%Hi 4k 14
PEATECR AL TR . VR R HT

2 FER55H

2.1 FERIREXEKEER LY R RIS NIEMERNFT
2,11 RABEX S EFA

TPl 1 AT AR, I8 B 1 ok B 25 VTRLE 1 o
PR WS, MZRIRE R 160 °CHE, JF & Hfe s,
47 149.55 mg/GA eq/100 g DW, XS K Wi 28 B 78 5 1 45
PER 2 0 R A, WAHIDU 2EPYAG I 55 25 Tt e B Bl 5
TR A HR B (A T, R AT A i i 2 R
IR(P < 0.05). 454 & 5 B4 25 VRIRLEE A1 i SE AR s 1
i, ZEVIREE S 280 °CHY, Z5G M & bR, 4 231.21 mg/
GA eq/100 g DW. X5 S BRIT S PIBF 5T 45 B —5, #F5E
S IR 5 2o PSR VA BRI A0, AT D S RN SR
LGB (P < 0.05), X RESE B il 8 15 ab P AE
BEH 525G 2 5 AN BELH 7 (LT HER | FLF4ER | KT
RE)Z MM ERE, MR LS G iREGE .,
TRNGEE GG, 2R 280 °C
B, BB A ERES THMAEP <005, TN
367.77 mg/GA eq/100 g DW,
2,12 ARARETHEAG R

P 2 Syl AR A R E Xk B A A S U S R
TRl 25 i B 28 VRO B B I R B3, ZERIRE N
250 °CHY, i 5 B . 256 B M A0 G 35 ] 1% ek 3402 Foe i 11,
Ay51R 27710, 337.72. 614.82 mg/RU eq/100 g DW, Eififi
B , RSO, B R 0 T S B X
BRI, TIAHEEEB 250 °CH 5T & B T 160,
190 A1 220 °C. X5 TZU P25 5 —5, WANG AYHF5E
BRI, WA 240 CCHT LT B H & i 25 TR
140 °C(P < 0.05). [AIFEEE L o8 th & B, o sy
FER 160 °CHY, B OK fry S S8 1 1t 8 8 AR AL FRARE K .

AUC =



oM

RGPS ISR T REFI 2K — 2L, & YRR, WL
AP R B ECR

450 -
400 Rl B2 A5 a8 Bl
- C
% 350 b ab ab {S
* 300 N o : 8
s T N Q
S 250 | \ 8 d
o A
% 200 | ) be op AN ab
Lo T
g 150 | ’ AP edpE be
1 7%5: s
s & \
& 100F 1
BSN Sele
50+ |~ /.:.: N /.:.:
N o<t Lo
0 2% AN po
160 190 220 250 280

ZEIRREE/C

i AATFRFRRS I A B %57 P < 0.05), TH.
Pl 1 ZEVRIREERT 2 W 52 0 (n=3)
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Fig.2 Effectsof steam temperature on flavonoids(n=3)
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Fig.3 Effects of steam temperature on the scavenging ability of
bran polyphenol DPPH *Free radicals(n=3)
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Fig.5 Effects of steam temperature on the absorption capacity of
bran polyphenol oxygen free radicals(n=3)
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Fig.6 Effects of treatment time on polyphenols(n=3)
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Fig.7 Effects of treatment time on flavonoids(n=3)
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Fig.8 Effects of treatment time on the scavenging ability of
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