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W E. QDB EHARA R IR KRB b 0h T R 3 B & KB R A AR T A ey
", AN EEE N MBRAESRHE SMEEAS BRI, TALEELMAH 254 110 °C - 12 min,
130 °C =9 min 150 °C -6 min, ZEXHKMGEE R RLERELN ., FTALALEE, ZEHGFKAF
HiAREREG(P<0.05) ;20 sh b A TORIE W AR 1B H AR ARNRKE, MmRER
AR EYROEEREG ANERFLEF A ERGR EEBREDRFLEFHE TR
K, FAARGEEEH, EMATROSTLEEHEFLTIRFEARRREZENR G, LWANLESH
B #FIE5R 110 °C =12 min 130 °C =9 min 150 °C -6 min 2L F2 2069 % By 2 4 o1 B2 #1473, 26% .
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P A HE M AT, Sudha 261 K PR, 280 P b B
{1h 5K Bz R 105 TR PR BAIS 50% , #E 3 S NI =4
MRS . Li 57 WF5e 3R W], JAb 34000 8 v 2 2 1) 5
LA SN REAT A A2 BRI KUK, Trakli 551 fF 5
ESUI I S ICT DY /S i e S WS B = s o = 1
TR A A B B BRI N R ATz B
FT, (BT A Hs FR A2 Bk AL P SOR AR A )
B AEBACRBETEAR D, IR L, ASBIF S8 i o A7+ 4
Ab B PRAE TR BN SO BB SRR R B2 R, LU
SR BAE R A P RIS RS MRS T

1 #RE5HE

1.1 #R5iRF

BER 1 SRAELK (BT R4 13.1% |
IR0 7. 58% KA it 43 EL 4. 56% ) , U R TE
i B A PR F 5 o-VE MG | AR R B, b Tl
B SR A B R R IR AR AR ] R RS
Bt FhRR TR R A AR RS Y Ay
Brafi, 11622 bR AR AR BB A PR /) HE R I B+
iR T ARE A, R A R A BR A R ; DPPH
A B RRBE SR & ABTS * [ 1 JE T R fE 1R
M, TN B T A R A R A A
1.2 (UFE5EE

Cary 10 BV AN ST, LHER B (1
) AR Al THZ -82A KB EIRIR P o, L
TLRALES AT BR A 75 R -210 BU g 28 R AX, B+ A
21 BR 2 7] 5 Nicolet iS10 70 fd BL i 25 46 41 4h S i
A0, BB R IRBHL (TR D A RA ],

1.3 EWHE
1.3.1 Ha&dl4&

Tt 50 g RAZERSTEINST, LLO. 4 em JEEE V4l
FERG B, FR IR E T R A 3 IR E (110,130,
150 °C) Je B 8100 A F R A AT AN [T J) (3
6.9 .12 15 min) AT HAb 3
1.3.2 B AW EmE

B Ah BRI 3R AL B () SRR R4S 0.5 ¢, 433l
A 5 mL 0.066 7 mol/L & £k 28 v ( pH 18
6.6) , KB4 75 4 °CF 10 000 r/min £5.0> 30 min,
BCEEWCE Tk B4, 3 mL B2 £k 22 ol il
1 mUAHEH 37 C R HEHE S 5 min J&5, iITA 0. 1 mL
Klﬁjﬂ}i#ﬁ%i{jﬁa{ﬁ,ﬁﬁﬁﬁﬂf 10 min,jﬂﬂﬁﬂs mlL
A RS FE 2 min, KB, 7E 25 C,8 000 r/min

T 010 min, BUEEA MU 4 mL, AIA 1 mL 0. 05
g/mL [ BETR AR AR (MERE IR T pH (EE 6.2) , fit$t:
3 min J5, T 710 nm ZbI0E R

AP HEM 2T 506 Uy e vie B AR =X (1) 3t
AR T

X=cV/tV' (1)

KU HL X, IR WIS 71, U/mL; e, BR 7 BR ¥R
J& , wmol/mL; V, B R - AR5 W AR, mL; e, /EH
FsfE], ming V7, $REEGE A F &, mL,
1.3.3 ZEXHMHBmAESENE

A3 S EL 300 mg A< Ab BRFNF B4 BRI il BR A Bk
i 10 mL HC1(0. 4 mol/L)-TCA (/K341 15% )
FIR TR ZEEC3 h, 3000 r/min 2.0 15 min J5 ’)li}
50 pL #5550 wL NaOH(36. 3 mmol/L) 200 pL
FeCl, -6H, 0 (0.3 mg/mL)-fifi % /K 2 (3 mg/mL) IR
A BHEA YL 2000 v/min #5.0 10 min, B FIHHR,
M 500 nm AW G0
1.3.4 ZEHBEM AR

WEBS M 4R . 22 IR Liao 281 (195 W RS s
B, A BIFRE 1 g A A BT B b B S A R 8k LU
WEHE (mL/g) 10: L IE L BEMiRE , = 1l T 45 MHz
#7550 min,4 000 t/min &0 15 min K¢ BEAE 5 AR
in A 40 C 1A TR, T4 20 min, JIIA 30 mL
FHEEAE 25 °C F4R3% 3 h,8 000 r/min &.0> 6 min,
10 mL H EELEAR R A5 040 F PR AR ILDTVE , B 9F 2 IR
IHW AR 45 C e 7R R E 3 ~4 mL, HH A
TRFLZE 10 mL, A RIFFI, BT - 20 CHALT

55 5 T 2SI R IS U 5 W 2K U 1) B v FH
AT HEE A 40 mL 2 mol/L NaOH I &S
T I T AL 4 hy INAMKERFR = pH (H
42,2500 r/min F 5.0 10 min, 25 F)2HW, WA
20 mL Z 1R £ T, #A i€ 2 min, 4 000 r/min I & .0
15 min, 5 LR CHRHEEY) . EEHEHS W, &9
PREAE 45 C P HeRE 25T Y Btk $2 O 45
Z10 mL, BRI, T -20 C MR,
1.3.5 ZEHBEYRLENE

S S R E . B 1.3.4 7 ARG 1R T
0.5 mL, A 0.5 mL #&8 MBI AN 1.5 mL it 5
$20% Na,CO,, FHAIKERZE 10 mL, Fif T W
2 h J&, M 765 nm AL FYIOEEES R & TR
YERARAE R

B R A . B 1. 3.4 T A B0 A I IR
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5.5 mL, A 4 mL FTfE5r48 1% ALCL i H BEVA IR WHET R, H R A I B, T B AR e 21 4

DIPEEE 25 2 10 mL, F50 1R 5, 40 °C /K IR &0
20 min, M 410 nm ZLMOBEE SRAA T 1R AR
e
1.3.6 ZEHLEFLSENT

] pH 22430 E L aF ', 7R A
R, HIEL 0. 5 g ARACHAT P B () SR 2 5k
AHEE 1 mol/L HCI(AFRLL 85:15) , 1 /145145 min
JEEE PRI 3 R ARJEAEE R T DL 5 000 r/min 5.0
15 min, iE W] IO AL AR, H pH {E R 1
BT 5340 1. 49% KCl 2% vl (ER R IR 1k ) Al pH
R 4.5 ARSI 5 1. 64% BEFREN K 28 vh il (R MR
Rk ) K5 RE 5 20 B B 2 i B R &R BN 10 mL,
£ 520 nm H1 700 nm LI AERE S ROGRE, 16
Ao B3 AT M e R, RIEX(2)
THEALATT TR (mg/L) o

wCﬁﬁﬁ?):AXﬂ[XDFXIom) ) (2)

e XL

A(2)H,4 = (Ajio-520mm = Aptio-700mm ) —
(ApH4.57520 nm _ApH4.577OO nm) §M’%%‘3‘%%ﬂ%ﬁ%@%
JRIF R ,449. 2 o/mol ; DF , T B 5 &, U 5E-3 - 4
BHEEF B BE SR WO 250,26 900 L/ (em x mol ) 5 L, BATIC
AR, 1 em,
1.3.7 ZAHAKESHRAMNZ

F#7K 71 (water holding capacity, WHC) : 43 5l HX
1 g RAEBURIFAAE IR (19 SR 22 2R AE 10 mL K8 T
K H35 3 60 min J& ,4 000 v/min .0 10 min, 37 -7
W BB OERE 450,@*&&5&%? 15 min,%%ﬁf
i ARYE (3) R TI (g/g) 1

WHC =(m, -m,)/m, (3)

K(3)H,m, T B, gy m, , ZERWIKIEIY
it g

F#H 71 (oil holding capacity, OHC) : 435I H 1 ¢
RACPEATPAE B S Y R 28 T RO T ImA
A AEA TR 2], &R A 4 h 4000 r/min &
0 20 min, B 25 2R, RIS BE 24 1l
i BR e ARE (4) TR (7)1

OHC =(m; -m,)/m, (4)

(4) T, m,  EERT TR, gy my , ZBRFHINE Y
it , g,
1.3.8 ZRHLEMHT

S3BIFREL 2 mg AAL R AN T A0 $ 5 1Y) BR 27 4k
5 KBr #3 AR T BB WK b 58 70 0T B 5 B T A

SR R, FHETE Fl 400 ~ 4 000 em ™', ZrHER
4 ¢m ' 5
1.3.9 AEWLE i 1L i

HHE Minekus 2501 B 5 AT T ek AR
MBI A B E R B B 18 B B RN B B 4H R .
FE BT EE , 4300 1] 1 g A A0 H3URN A 4h #1511 2
RERAUIN 4,00 mL & o-3E K B AR 0L 0 TR
25.00 pL 0.3 mol/L 4 CaCl, #1975. 00 wL 7K , 3
RAYTE 37 CTIEFE 2 min, SRJGHRIN 3. 75 mL
B E W, 0. 80 mL H 4K I (25 000 U/mL) |
2.50 mL 0.3 mol/L CaCl,, 1 0. 10 mL 10.3 mol/L
HC1 3 pH {H% 3, 3N A 347. 50 pL K, $HESWTE
37 °C F 1557 2 h J5 K 10 min, 7£4 °C ' 7 500 r/min
B0 10 min, BUE 2 mL B0 )5 0 B AL B TR, B
T =20 C vk & T 58 UG Sede dn il g . ) 3L
ATHALT PRI 4. 40 mL B 2. 00 mL B
W 0. 16 g AHELF 16 pL CaCl,, 3 /8 1 mol/L NaOH
V& pH H 2 7 K IRAYFE 37 C TR 2 h J5 K,
FE 4 CF 7500 r/min &0 10 min, B 20 5 914
AL F3EW, BT - 20 °CukAs b & 9T 58 s 2i 4
FRill o

1) WAL B 2 o & f W, 4 BRAARRR L
L1m E M EA BRI AR, 4 CF
10 000 r/minf.C> 10 min B EIH R, %08 1.3.5 707
RIER 2 B BEH AR R A (IR IR Y
FER) AR & B (IS T 4B RS IE

2) AL BT E AL RE J1 I 2, = fE DPPH I
ABTS ™ H H S5 BRBE 118 & vt B A 7 i Ae v -
TH R HTEAL PRI E
1.4 HELE

FrAT i e ¥ B 3 WK, 45 A + Ar v d
#(x +s5)Fn, KM SPSS 25. 0 Giitdkh & AN &R
T3 2200 YA LG AT B 3 B, P < 0. 05 Sh 2257
ITE N

2 FHRE5HMH

2.1 EREHFTHRAEZFGHHE
2.1.1  FTRAIE Z &R BE S A

Jig i T AR A A 0 2k B i It 25 P ) SR DA
R USTRYEES 73 =1 i] s Taa Rtk o 1] I A o 2
Kb P R A R B0 R T S 3 S AT 2 T AR A B
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H(P<0.05) B8 T 14% ~78% , i3 WA BRI BETE =
BRI, R —IR T, B & T #ub #ER
JE LR B T B 732 AL, 1 B s ) b 3R
JEE XS e AV g I 3% R A 8, #E 110 °C il 130 °C
T RE SRR TG ) BE A T A A B ] ) S K T
TR, AE 150 °C FALFE 9 min (Y EEAZ BRI W BTG /1 5%
1% PEHRIE , i 17 T %) i A4 1 B R Ak 3 5 i v
6 D 4 S R [ 200 o — 5 3 P P i v Ak R
JEE R b PR (] #0 B) 1 R A Bk AR Ak, I R
I Wi % 7

501 O KA 83 min B6 min @9 min @12 min

| Aa Aa Aa
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'S
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o
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T

e 5 B35 73/ (U mL)
s 8

277727774 &
=l
]
g

%

NG FAEFRRAE AT [ — LB T B B2 (P <0.05) , R
B REFRORME R AE R — I (R B 25 5% (P <0.05)
BT T EAAh B B A2 SRR 7 T ) 520
Fig.1 Effect of dry heat treatment on lipase activity
of rye bran

2.1.2 FTHRAEEZEHHREZTTN

MR A 2G5 B B R = 1 Y hE
B SEAR 4 RERIANEEEEY,
Pk TN AR X Bl oG R RN AR AT AR i
ANFE T AL AT R EZR D IR & R 2,
FE110 C AT 130 °C A9 4 A~ T #h 4b PR B[R] A0
150 °C =3 min 150 °C —6 min &4 F , kb3 5 A A1
MRET AR E R T R4 (P<0.05) , (KT
9.36% ~46.25% , Al g2 i T 1 Ak B S B R
JULTEE A fife S Tl T2 R0 D Tl 2 AV R B A B 1) 2
fige 2 ol SR Bk A R R BRI, AE 150 °C kb3
9 .12 min MR F /I E 2R (P >0.05), Al fE
B 5 T A ] B 8, T B 23 7 AR AL IR &, 35
VT 2 TR A T by R BT 2 A R A 2 R Ok D/
TR AR, S5 REW . —EHKMFTHT
AL BE T LRI A R 1 1 2, k2D LAt B R 4y
R
2.1.3 FHRABEEZEHHEBHESTLTNR

ANTR] T HRAD B AT PR 22 K 1 U B I 2 ) i
WE 3, 78110 C T, i 25 2 B i 2 2 Bl (] A 3

2023 47 A
3.5 OAAH 83 min B6 min M9 min 012 min
; Aa
30 L Aa Aa Aa A
D 3 @ BbeAb 5 3
o Boz = Bb
o &5 Be &
(=} NH
= NE
=0 \ = Dl
= NE
£ NE
E =
\:
110 130 150

i°C
/NG FREFORPE R E R — TR N A B 25+ (P <0.05) , K
BRSNS R — I R A R (P <0.05)
PL2 ik B PR A BRAR TR 75 42 (Y 5 1)
Fig.2 Effect of dry heat treatment on phytic acid

content of rye bran

T, LR AP W E R AT 11.25% ~
22.50% ;7F 130 °C #1150 °C T, 7 &5 M S A0 75 o 43
SIHE 9 min F1 6 min 15 H KAE, AL L i 2 42
T 16.25% (18.75% , fE— &M T, TR
AT DA SRAT ) 40 R R | a2 A2 2k v 1 248 DA 240 i B v
PR, X 5 Jiang %57 AW — 20, AT THF 5845 H i
THEFR) o, R 5 VORI 0 5 28 3 i
Ty 28 A 1] BB Hh W 3 AT sl A I A R
(R A | (A5 7 B R 1A > E e 5 — 7 A ]
M2 o e IR A a3, AT R T M 28 i A%
fil e

1.2 g4bPE 83 min B6 min M9 min @12 min
Bed Dd
~ 1.0F BbBbc =

—
—
(e
—
—
W
o

{UJ
k=]

INE PRI TR RN B 2 R (P <0.05) K
B RpRoR b R TR — I (8] F B 22 R (P <0.05)
3 AR Ah BT A i v 26 5 R R IR
Fig.3 Effect of dry heat treatment on free polyphenol

content of rye bran

2.1.4 T HAIL A0 B HT

38 3 000 T Rk B R A B s D7 Tl T AR
R EACHIR & s MR B 2 R ), 556 %
JEEHLT 110 °C - 12 min 130 °C =9 min #1150 C -
6 min , VE R T $Ab P38 22 2k 1) 2%, IF i — 25 I e
T AL B PR Ak Y BEAR P S, A AR AL i i
THALIR ST 2 i A vl K v b S8k e
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2.2 FHREEXBEHKEFERZIT

EBREA T ENEESE, KW h S8 L
IR PSR, Ik 2 DAL, BT B i 5
K B R K I A SR AR B AS  TThY
INAPRFEREART, I PRHERE L B fEps . F5h
e B AR A9 BE 77, 22 ki 1 W BB b B AR
s , R B R ALR L T2 A P 2, Ak PR Bk Y
IKREPERTINZR 1, 5 R4 A B B L, T 44k
PO A R 00 35 K R RR b R R E N (P <
0.05) , LM+ P Ak BES 19 PR 22 Bk B A R AP 1K &
PERE, Al B R BRI B, T AL HI 2 R SR A Bk
SHERMARTR , (A RIS AR BiAL | L2 AR
ARR B N Z B SRR RN S T RA Bk
HUES N AIE ST iR

Tl TR B BRAE TR AR T AR 1 R

Tab.1 Effect of dry heat treatment on water and oil

holding capacity of rye bran g'e
2651 WHC OHC
AL I 3.32 0.07° 1.40 0. 04*
110 °C - 12 min 3.49 +0.01° 1.56 +0. 02"
130 °C -9 min 3.64 0. 11° 1.55 +0. 06"
150 °C -6 min 4.09 £0.04° 1.57 +0.01"

[RV B A IR Bk 2 R 4 B0 BAT i 3 25 5% (P <0.05)

2.3 FHABEREZHEBEAIETNK

TR BT R 2 BR AR A S RS UL R 4
P L 4 AT Ak 3 S B A B Y A6 T B i A
%I‘%{EE(P <0.05),110 C =12 min.130 °C -9 min
1150 C - 6 min 43 5 FEAR T 7.50% 31.43%
33.55% , Hiemori %% {23l , 7% 2 IR B J& 5 i 6 €2
HREEN FENE LOF R —FKEaER, 5

251
b
I I |
FALFE 110 °C-12 min 130 C-9 min 150 °C-6 min
200
ANRING F R A i ] R e P22 5 (P <0.05)

B4 Ak B A B AR G 5 1 S

Fig.4 Effect of dry heat treatment on anthocyanin

a

pAEETF)/ (mg-L)

content of rye bran

PORFRE , Bt LATE I R 72 vp S s il SR 2 Bk AE (2
RPN
2.4 FTHAEBEHLEMHZNE

THAb PR JF B EE LM 5, T
Qb BRI 0 8 22 AR LA AR 2T 40 3% R A i
B &A= W i A8 Ak FL S 43 MR s 0 %) 57 2 R R AT 5
JERAE T A, 3300 em ™" BT H B A o IR i e
e [ L e Z R4 2 b O—H R MgEdiRsh >, T
P P I 12 W A Ve 5 R D 55, T B R A T B Ak 3
SR TR S EEWTA i 0—H B n,;
2924 em AL T ZBEH B B LR C—H
AR IRBN, T P B 55 1 06 o S|k s 2k
REKEGREEL R RN — LW A, 2857 em ™' 4b
R BRSO ANANE: FR AR I TG T C—H R 3h 5 1k
119 I % g = W [ = 3 A 395 A -
1647 em ™" &b SR A JT Z R A R REAE R0 | 2 D5 A
KRB YI—COOH 454k ol , AR B i 5 A Bl i
iR AR S A 7 e G i AR 55 | 1 I B
iR S BERRAR . 1650 em AR C =0 HIPLIFHR
AT N—H 25 i PR3, PR B T4, 1540 cm ™'
AU B T C—N .C—O Fil C—C PRzl , X} 5
Pk i T e 1 n I 8 5 86 (1 R 25 M0 A 6,
THAEHLS | 3X 2 A7 1 B AR, X 5 8 Y
AR S AL R A EAE R, T 5
H—H 0 BB 5% 26 28 e A 5™ 1 150 em ™' Al
1080 em ~ ' Ab A GTE I B B T A AR M b A
YA ) 0—C—0 FI C =0 £ T kb 31 5 1
55 T DU TR B 2T MG A SR A, T b BT
TR T T — R AR

g 1242
3300 29242557 1650" 7401 510l 0801040
I bl

110 °C-12 min;

Il Il Il 1 1 1 I
4000 3500 3000 2500 2000 1500 1000 500
olem™

IR AV STIEREY = RIVEAR] B

Fig.5 Infrared spectrum of rye bran after dry heat treatment

2.5 HUBEHELLTEESBEYRSERA
SUENTI

2.5.1 F#AT B F 4 R K ALTOR G Yl
J 2 SR T R AR T4 T S Bk 45 4 )
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B YN EN T O G LR T ey SIFSN e T
BIFEAR T 18.23% ~23.40% ,12.03% ~ 15.36% .
T 22 5k By Sy I 3 3 o Pk S A B B 2 A A
— P A BT RE I IR 40 M RE A A3, A 4
G2 NI R R, H v T S B 2 BT
S BRI R SR, T B AL S
Mo e A A (S T A A 3 S R A R S
i NF#F, Rico %7 i KA B BB RS T4

I a5 5, PRk B 2 2 Bk h i — 28 2R e A
P WS R A A B A S, SR AL
PR A LL, 45 A WA AT 29.46% ~
44.73% , FERVETR S = A8 1,110 °C - 12 min
130 C -9 min HERAHA LR EZF (P >
0.05) ;1M 150 °C -6 min . EFEAL T 13.00% , A
PEAC A AT AR IR K e o, (i 45 5 B R s ok, i
S fofi R AR AR A

2 TN B SRR B B

Tab.2 Effect of dry heat treatment on phenolic content of rye bran mg/g
ZH 5 w( &5 1) w( AN w( GA ) w( SR )
KA H 3.80 +0. 04° 4. 60 £0.04* 0.31 £0.02" 0.45 £0. 02"
110 °C - 12 min 2.91 0. 00" 3.98 +0.01" 0.22 +0.03* 0.44 +0. 02
130 °C =9 min 3.11 +0. 18" 4.04 +0. 18" 0.22 +0. 02° 0.44 +0.01%*
150 C - 6 min 3.10 £0. 19" 4.05 £0.17" 0. 17 £0. 028 0.39 +0. 00*

AN IR REFR [R5 Bl B B 22 5 (P <0.05)

T AAUL S i 3 T AL, R AR ST T L B R A
oy s A ] vk RS A el Rt DL
Py i3 52 A N AR SOR T ) o o B S Y
FEgem 3 b T X 2 37 Ak g 3 3 v i 2%
PR m L IE 6, M 6 W, 20t E I TH
I 25 L 1 T S R 8 T 5 i AT v TR T AR Y, X
JER A TR A R PR PR EE RN 15 i A DG 1Y S B 2 A
B M 22 Bk bR, AT SR A R o™ M
K6 (a) AT, 45T Hub 3R 2H B B 2 B 7 B T 1k
FA I AR Bl 2 e TAR AL R, 110 °C - 12 min |
130 °C -9 min 150 °C -6 min ZHEYZE A WAl Kok
I35 73.26% (70. T4% 74, 44% , ¥4 5 T A 4b 3
ZH ) 58. 44% , T A0 B AT DL o B S B AR T K

4.5

4ol O ARALHE

[ N 110 °C-12 min

35
ko 30
=Ty}

25
20
15
1.0

w2/ (m

0.5

L a3 AnAb
0 ﬂ§%

[ B 130 °C-9 min
+ @150 °C-6 min

BRI

|

o I
=

Hil
(a) ZHE it
ARNE FREFRA R AR — i B T A R E 257 (P <0.05) , AR KRE FRFRFE —HMEARRNE R T AA R EEESR (P <
0.05),

PR HE 6 (b) A, TRk B (1Y) G o R R T
BB BCARE T ARALBRAL . RALFE 110 °C -
12 min 130 °C =9 min 150 C — 6 min 2 (1) &5 R 4= 4
af K v o 9 A 37.53% , 43.17% . 36.08% .
39. 66% ,110 °C — 12 min ZH 1% 8% B A 9 ] Ko v F
LA 10 BH I A B A R T R A R
2.5.2 FRAEAZ EIFRINH TR FIREAA
AR A
WL AE DPPH A ABTS * [ B 3L T5 IR B8 7, ok
PR AR A BRAC AR X PR Bk AR RS i
iR P E L RE IR (£ 3), mE3 A
N CH I A B g Ak i B R, & 4l DPPH Al
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Fig.6 Effect of dry heat treatment on phenolic content of rye bran during gastrointestinal digestion
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Tab.3 Effect of dry heat treatment on antioxidant capacity of rye bran during gastrointestinal digestion
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Effects of Dry Heat Treatment on Physicochemical Properties and
Digestion Characteristics of Rye Bran

ZHANG Huijuan'?, FENG Xuejia', WANG Jing" "
(1. China-Canada Joint Lab of Food Nutrition and Health ( Beijing) , Beijing Technology and
Business University , Beijing 100048 , China;
2. Beijing Engineering and Technology Research Center of Food Additive, Beijing Technology
and Business University , Beijing 100048 , China)

Abstract; The effects of dry heat treatment on physicochemical properties and nutrient digestion
characteristics of rye bran were studied. Lipase activity, phytic acid content and free polyphenol content were
used as inspection index under dry heat treatment conditions including 110 C —12 min, 130 °C =9 min, and
150 °C = 6 min. The results of physicochemical properties of rye bran showed that dry heat treatment
could significantly (P <0.05) improve the water and oil holding capacity of rye bran. The overall peak
type and position of the characteristic absorption peak of infrared spectrum did not changed significantly,
but the intensity changed after dry heat treatment. Dry heat treatment could increase the content of free
phenols, and reduce the content of total phenols and anthocyanins due to thermal degradation. After dry
heat treatment, contents of polyphenols and flavonoids of rye bran increased in varying degrees during
gastrointestinal digestion, and the antioxidant capacity increased gradually. The bioavailability of
polyphenols at 110 °C =12 min, 130 °C =9 min and 150 C =6 min groups were 73.26% , 70. 74% and
74.44% , respectively, which were significantly higher than those in the untreated group (P <0.05).
The bioavailability of flavonoids in 110 °C - 12 min group was 43. 17% , which was significantly higher
than that in untreated group (P <0.05). Therefore, this study aimed to improve the nutritional quality of
rye bran in industrial production by dry heat treatment, and promote the development and utilization of

functional rye bran products.

Keywords: rye bran; dry heat treatment; physicochemical property; phenols; antioxidant capacity;

simulated gastrointestinal digestion
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