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Effect of Quinoa Bran Insoluble Dietary Fiber on Bread Quality
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Abstract: To improve the availability of quinoa bran and bread quality, the bread was prepared with adding
different amounts of quinoa bran insoluble dietary fiber (QB-IDF) (0%, 3%, 6% and 9% ). The effects of
QB-IDF content on the bread quality were investigated through analyzing the characteristics of specific volume,
water retention, aging, textural properties, sensory evaluation, and antioxidant properties of bread. The results
showed that as the addition of QB—IDF increased, the volume and elasticity of bread decreased (P<0.05), while
the water retention, hardness and chewiness of bread increased ( P<0.05). The cohesiveness of bread did not
change significantly, and the antioxidant activity improved as QB—IDF increased (P<0.05). The results suggest
that QB—IDF improves the bread quality.
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Ji B £ 4 (dietary fiber, DF )3 R AN ] 7 P JiE £ 41
4k (insoluble dietary fiber, IDF )T T £ £ 4 (sol—
uble dietary fiber,SDF ), DF EA7 I8/ I 5 W S FI HE 1
BN P T RS T8 B R R A e L
PRI, SR B AT DF AR A L |, 3 i
KT HHEATKFE(HEEA 25 )0 A fE A i & e &
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DR AN TG B LF R 48 A, SOn] ISR iy T it 5, [
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1.1 ARG

HEFR I NS PR AR B A R A A 5
ERRE IR REHE T I 251 A e AR
i B A RN W1 5 v 0 M R - B RE IR A PR
N B3k 100 T /N K - B TR A BR A
1, 1= R BE-2- =L (1, 1-diphenyl—2—picrylhy—
drazyl radical, DPPH ) : FIREBITHL T A AL RHE IRAD A BR A
w5 R TE R (40 000 Ulg) | Hh 2K FA (200 000 Ulg ) |
HIEE T (50 000 Ulg) : Wi L—i A RHE A FR A F]
HA AT 34 R 5l
1.2 U5

101-1-BS HL #E L 8 X T4 (HH.S21-4 Lk
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1.3 ik
1.3.1 QB-IDF %

QB-IDF SR Hr ik 22 0ii2= 25 AOAC 991.43 J7ik
FEHC, QB FRKEE 1010 (g/mL)INA 25 B F/K 78504

S JE Tk TP K 15 ming FHAREHG, P85
pH {HZ 6.5, A R IR IERE, ¥k /K 30 min. #4755 pH
HZ 4.2, IMABHEEE 60 C/KIE 30 min, FFIETT pH {H
2 6.5, INAFPEE I, 55 C/KIE 50 min, K iR
fitt IS BRE R W K I 10 min, 3 8 h J5 4 000 r/min 2
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RS Y% 500 g TACHR o T )5 22 i & ks . QB-1DF
Wit /N2 R o 54K 3% 6% 9% A o

T2 A - JERE 5 AL 30— 1 45 Rk — B R — 1
Pl — % (37 °C,2 h)—HERE (k180 °C; T2k 190 °C;
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B8 AL VI 12.5 mm 5, B s AR AL
B AR . SR TMS—-PRO 5 J5 A4S 2 i £, ) A
B o TR AR A S AR Sl P/36R,, A
ZH R T 5 o MRS 1 mm/s ; 40 2R R
1 50% , 2 Y46 ] FE B R[] 5 0,
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Table 1 Sensory evaluation standard of bread

miH PEAT i GaNlcH
B RmERO, QRN BEA EEEE 11~15
B, A ERTR , A5 6~10

LR TOE <5

INE AN SERE  JRETERLAYY ) ARSI, NI, AT 11~15
MR/, RIS -0 BT 6~10

PRI, R LR, TCRYR <5

B PSRESFAAREE ), B S A WL R oA 1115
SALKREY D B2 SRS T > 6~10

SALad Rk, 5L o i — A <5
718k o8 NN STEEIINT N U NG RUN 31~40
TEANER, RPERS S, N RER R 16~30

PR, bR 22 e R R g <15
IS AR, TS, A IRE 11~15
RAZEE A R T 6~10

WRALNIE A3 5 TR <5

ALY/ N (8] CR=20 €225 11X T At RN 4. 26 2
PEAT RIS U L (8 o (B b+ (E(L* {EAR RIS
JE o (HARRLLGR O b (HACR B () AE THE T
B2 CHR13], T AR
AE=\/(L1-L2)*+(al-a2)*+(b1-b2)?

L1 al (b1 430 SRy % A TG (5 2246 L2
a2 b2 S IR ) QB-IDF [fifu (i 24 (H .,
1.3.8  QB-IDF T fu % Ak i

IR 48 h 5 BTN 10 g, AL A 0.36 mm
FRAER o, IFCA 10 A~ EHAR 5 mm BAGENER, LA
120 v/min AR IR 5 min, FREUT T 9005, DAL
B ] PN O T T 178 Joi 1 Sy i T S A AR R 1Y
PRUfE, 0 T BB R 2, 7 Al b e e e 2, &
FOFR R E
1.3.9  fHHEILT NG E

1 FTIR-650 18 B 021 M3 (Fourier transform
infrared spectrometer , FTIR )il 22 [ 6 i) fb 2= 26544 o HX
2 mg ¥ VR T TR SRS 2450 B oL
JER FEIIRHE 15 kPa, JEIEE FI 4 000 cm™~400 cm™,
I 200 32 WK, A 4 em™19,
1.3.10  QB-IDF Tt &L 2

DPPH [ H1 75 bR eA il 1152 SCRiR(16]
1.3.11  Geitsrdr

FI A G5 R DS E AR E 22 R . SR IMP 11 5%
{FiE4T Tukey HSD 28 LU, P<0.05 U 22 5 1 3% .

2 RS54
2.1 QB-IDF B3 Xof [hifa [ & e 85 0 L2 5 i
QB-IDF ¥ Jin £ % 1A AT it & e 5 T 5 LE 25 1 5
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Table 2 Effect of QB-IDF addition on volume of bread

_ 2 i 73
s em PRl
0 6.3+0.0"  442.1£9.7" 2976.7+169.8"  6.7+0.3"
3 5.8£0.0"  459.7+7.9" 2983.3+45.0"  6.5+0.2°
6 5.2+0.1°  462.7+6.8" 2 566.7+260.4" 5.6+0.7°
9 4.8+£0.0'  482.2+2.8° 1580.0+8.2"  3.3:0.1"

T [ AR R R 2 57 1835 (P<0.05) .

2 2 A0, B QB-IDF FS i3, i i
K 2 T (P<0.05) IR AT RE S QB-IDF i
i =g S i = (2 R A A 137 o 7.3 0 S 4
Pt i — AR A A7 B b, BT DA R J AR RS, L
TR SRS S, HAT 9% QB-IDF THifl 7 i
F FF(P<0.05)., 15 3%F1 6% QB-IDF & A5 1
(DN
2.2 QB-IDF @it o) A fRK Pk 5 il

QB-IDF 75 il %] i G PR /K P s i UL 3% 3

%3 QB-IDF FMEXE S RAKMERI M
Table 3 Effect of QB-IDF addition on water—holding capacity of
bread

QB-IDF KoK filg

W% 14 2d 3d 4d 54d
0 20.0£1.7" 254£12' 29.4£13" 40.0+1.4" 49.6:1.6°
3 17.1£1.4% 22.5+1.4* 27.6£2.1% 36.9+1.7* 43.8+1.3"
6 14.8+1.4" 20521.7% 257+1.7% 35422.1° 41.022.1"
9 12.9+1.9" 17.241.9" 22.8+1.9" 27.9+0.9" 32.6+0.9'

VE AR B2 5 3 (P<0.05) .
128 3 AT 240, B QB—IDF ¥ By i, 1 4,26
KB TR 5 d, IR R AR 4R T A K R I T
R (P<0.05)., BEBIYRIN QB-IDF fedi s it gk v , ik
T 4E SR L Ak, B DR 4™,
2.3 QB-IDF @S o) i 2 A B 152 il
QB-IDF ¥ e %o A 2 Ak B 1 52 DL 1A 1,
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—
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Fig.1 Effect of QB-IDF addition on staling of bread
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HIE 1 3 I QB-IDF J5 , AL 240 B b
FEAR(P<0.05). 33X P RESE: HH TG B 4F 4 A 1 A1 ) 5 3L
ML 5335 5K a5 TR AL AR, 55
Sh QB-IDF EARUFAOFAE, FE—e R 1 FLAK

S3HC, I ALY At R rf A i K A,
2.4 QB-IDF &S b i 4, 4 {14 52
QB-IDF ¥ e %o T A, 65,1 14 52 0 DL 4
T B 0 €5 S e R AR T BT PR 4 RTR B

%4 QB-IDF ARMEXHEENE S BER T
Table 4 Effect of QB—IDF addition on color parameters of bread

, T [T
QB-IDF #INE/%
L* {8 a* H b* {H AE L* {8 a* H b {H AE
0 40.6+1.5* 16.8+0.3" 22.6+£0.9* 76.3£2.5* 1.8+0.3¢ 19.2+0.9°
3 41.4+0.2 17.1+1.0* 22.7+0.5° 0.8 68.9+0.4" 4.5+0.1° 23.5+0.1" 8.9
6 42.6+0.3 15.4+0.1" 22.8+0.2° 2.4 59.6+1.1° 6.3+0.5" 25.1+0.7" 18.3
9 42.3+0.6" 17.1+0.1* 24.6+0.7* 2.6 56.4+1.3¢ 7.8+0.3" 27.3+0.5° 22.3

VE : [FUBR ) 57 R 4625 57 35 (P<0.05 ).
QB-IDF A i3 , AL iz L* {HAE 40.6~42.6, ¢
322 7 (P>0.05), FALL L* fH 6% 9% % 3%
F 0%4H 2 T K& (P<0.05 ) , Uit B T 4 7 8 i AR b R
WSk TR BE AR I o T o (BRI b (B TCH] Job 22
S LS @ 1 b* (BB 34N o 150 T 40 B 21 € R e
o B AR AR AN B T TRTELES DR QB=IDF #5244 i g
I EI L e

[ R R 22 B 2B AR €822 53 2550 AE TE 0~2,
S ICRE RIS 52.0~3.5, (a2 0] L — NS 256
MINREEE T 7 3.5 LUE (25010 . 69%41 1 9%4 1
2 AE 535120 2.4 F1 2.6 BEHI A, 3% 6% 9%2H 1Hi £
2R R AEA T 0%4], {2 QB-IDF {ai%
AIVEA TSR E S ], He B e dh Tl & F A ek
K A R G Pz, Rtk , QB-IDF I 42
IINE R 3% 6% 9% AN IH 9 4 I E#E .
2.5 QB-IDF @S Xof [fifa ST Aa 1 1) 5 il

QB-IDF S %o T T AA ek () s e WL 5

st JOT DI B P T 6 17 LA A R P R e AR A /) 1)

707
60
50

40

EHHI%

304

204

104

%5 QB-IDF =X EE R IER N
Table 5 Effect of QB-IDF addition on texture of bread

QB-IDF

S BERE/N  EME e MR R
0 131253 05£0.1' 6.6<1.1" 8.7x14" 56+L1°
3 151£3.0"  05£0.1" 6.6x04" 14335 7.7£1.2"
6 20.1£34"  0.5:0.1°  6.7+0.6' 162+1.4" 9.4x]3"
9 28.8+3.7°  0.40.1'  52+05" 193+2.1" 12.5¢3.2°

1 RFR R AR R 22 57 .35 (P<0.05) o

JE HWEE . TSR R e TR LR e
FIEZA . W& S iR, M QB-IDF ds st (38 im, iy
RMETC R E AL, AR R B T, R 9% 2 A
Hli2H &3 T B (P<0.05 ), QB-IDF #5112 i NEL WG 4 A
IEBEPE B 2 F1 e . 24 QB-IDF Wiy 390, 14 PEL I
PEAMS AR AR LS 0% AR ZE RN, THAL 5l BT P AIG
FEXTEL /N
2.6 QB-IDF UL /MG

AL LTI ERE DL 2,
0%
3%

6%
—9%%

O 1
4000 3500 3000 2500

2000 1750 1500 1250 1000 750 500 400

WE em™
B2 EaOkE
Fig.2 Infrared spectroscopy of bread
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H1E 2 IR, 3% 6% 9% QB-IDF ¥ Jill e A T £
FT-IR SL1E 5 0% 4 BaA —B, FiE g Er 27 4R as fin i
FROBE TN, A W Bl BEAS A R A8 A T AR BT
W, BERABEAT 7 AR BT o 7 3 400 em™ BFI W AT I
el AP NG R O-H 453, B QB-IDF %
IR, AL FT-IR KA A7 A% , il 8 58 , 1]
PR B IR Y VB B 2P i i) RE - T A 7 K Y
JIEE P
2.7 QB-IDF B T 1 03 B 5 1

QB-IDF ¥ i % T 4 Ja 1 1) 52 L35 6

%6 QB-IDF FMEXEEEENFIN
Table 6 Effect of QB-IDF addition on sensory evaluation of bread

QB-IDF
IR/ %
0 11.5£1.3* 11.9+£1.6* 12.3+0.9* 36.2+0.9* 12.4+0.9* 84.3+3.4"
3 9.9+£2.2% 11.8+1.5* 10.9+1.2* 31.1+1.1" 10.4+1.1" 74.1+3.3"
6 9.5+2.1% 8.5+0.7" 8.8+1.1" 25.4+1.0° 8.6x1.4° 60.8+2.6°
9 7.7+1.6" 7.8+0.9" 6.5£2.2° 18.5+1.2¢ 6.9+0.5' 47.4+2.3¢

ke Lz JB g Wk RETE

T SN ) 5= B 22 57 W25 (P<0.05)

W 6 /R, B QB-IDF FS AN (5 , 1 fL Ja
B & FFE(P<0.05) ., QB-IDF BN 3%, H:
P MY R L 5 /N 161 (0% QB-DF)AHIE (A H
BRIXRA —E 225, R G VP BLF . a R 5
R TERE S
2.8 QB-IDF B % b e Ak s

QB-IDF #s e % Thi A0 A R 0 52 LA 3

Q‘Q 50
S 45t
¥ aof
s st
a
w 30F b
= st .
£ 0n
i} 15F
10t
= st
Q 0 1 1 J
0 3 6 9

QB-IDF iR MIH/%
A NEFREFRIRZE S B (P<0.05).
B3 QB-IDF FRMEXEEHR KRR
Fig.3 Effect of QB-IDF addition on antioxidant activity of bread
G 3 B, 9% HTAANERE 0%4 f 35 TH i (P<
0.05), #2151 T 68%. Priafb 4 m T ae2 A QB-IDF
AL S B 2 S, B 2 AT L5 2R B R A
R T AR DK A , TR B 2T e P IBUN 5 2 3. A7
HFTE R W Rl T 5, SUR A B RE B AT R Pt
SRR, S5 RBEI QB-IDF fg 48 i i et A e, il
T A B 1B SR A

3 it

4 QB-IDF L I T TfIAL , AUATH 28 5 P i gt
R i, SRR A B B 25 R AR AL ToRnis e .

INZZ R HR RN QB-IDF 6 5 35 R0 [ 6 it 5 3R
TALHTE A B2 QB-IDF S hn (i , i L 25 |
S B S s T AL AROK M R RS IEIEE PR RE )
B 2545 LA TR RUER Y M A5 2 50 /N2 A
HTR e 398 27 ok B AN T R IR £ 21 A 1T A S AR
BT
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