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1.3 KEH*

1.3.1 i soR & il /e T2

1.3.1.1 JhEEER HL100 g RO R (M & &
5 0% ,20% ,40% ,60% ,80% ,100% ) . /K (=
W K RN Bl 15 o BERE 1 g W 8 o X8R
52

1.3.1.2  IWEESIE T 2R Fa /e 20 I il
ETZWARMT . 55 EHE & 5 P — F i — &
FE— R 8 o ) — iU — i Z B R, R
BE ORI AR R Z2 A 15 min, Z 5 A K
A5 G 37 °C 1 80%) &I 1 h, 1 A1 & %5 iF
THER BET BTY PR RCE A R BEAA PR & 20
min, [ A & 56 BUG #7558, 1R KREE 180
°C, %5 B [H] 12 min,

132 BT EZER W E KT ESH
GB 5009.3-2016¢ & i & 4 E R hs e £ 5K
FA 0 S YUY ) R AR VR AT I R s KAy S

GB 5009.4-2016( & & = E RZAn e &5 K5
A I i YU i Ky be vk E AT I A s BRI i S
GB 5009.6-2016( & fin % 4> H ZZhn . & i b i i
(A 2 YU el Bk AT N s R R B S S
GB 5009.5-2016¢ & %2 EH K hn e &b EH
JO ) D YU g L EC e Rk 1A T I 1 v A
2% GB/T 5506.2-2008( &\ % 4= [H Z brifE /1
2 FN/INZE Ry A o B o 1 04 Uik 1
YA SR R AT E R R A4S =S % GB
5009.88-2008 ( & fit % 4= [ K AR & 5 R 1
I B 2T A 4 I DO ) AR 1 R AT A

1.3.3 hEEEFENINE BRI A 2 h
S, A R A 2 0 vl R TR R B I
3WHCEFEME 158 L a" b A,

1.3.4 MIEILAIE SR H SR 4k D 5 v
PR RE, BAR S 2 5 E BRI 7 vk 2R T
1.3.5 MR PEAY I 0 R TE M b o DL
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Table 1 Sensory evaluation table of oil Naan

i 35 A7 Pk A8 5

&5 %) SFECFIR R AAN R mR, sk, AL 21~25
S R AR R R B BEW, AILA RS S 16~20

INLEAR R ALK R @Ak SR ENT, ALK G 0~15

&F Q0 %) KEE EFEHH - AKX AAE 18~20
MEE EREHH B ABBRARAEL 15~17

MERE  EFERYH AHERLBIAR 0~14

Ak B (30 o) KA EH AR ARk, kg 26~30
KW Ao BTG A M Aok AR BUE 20~25

BB A bk Bk AP ROb R B T 0~19

20 4%.(25 %) AR L2 R, R AT K AT, R @ A R R 21~25
RS W R XM R kRS DR Ee: d 15~20

JRAEAD FREE E R E R A 0~14

1.3.6 ISR RR R A R T AL 4SO 2 T
PR, AN 2 h 5, YD R HLEE T D) A
2 em JEMEER T INER & & BG4
PEATINAL M5 2 F . PR P36R #8353k FRE .
WK [E TR A 1.0 mm/s, I R 46 N
50%, fil % 715 g, BEAMEEEATIN 3 K,

1.3.7  IMEEFLBR RT3 A il e i v 4
Je U1 R ALK S S R ] B0, BT T Ak AT

W8, FH Tmage] 43 BT K AF 647 ] B b 3 43 B2 115
LB E (CD) A3 18 L2 3R (AF)

1.3.8 BB A0 1 1 I

1.3.8.1  $RHUE M HI £ B fF i vl 36V A J5 A S
BRI 0 (100 H ), FREC 4 ¢ 3 0 5 AR i
A 40 mL 60%1¥) £, 1,60 CHEF KGR TE 2 h,
ThoE 7R 280 (4 500 v/min) J5 B 1 58
Z M 1) & it (mg/g) o
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1.3.82 ZM &M ME R AR 0 E ,
BARS 2 @ 4 2P0 5 i IR T R B e, B
I 0.01 g WETRRMER B AR, INZ&mMK
E 25 F) 100 mLL, 733 B — 2t 1 35 B F BRI o
A 10 mL B0 A, BB A 3 A 2R IR K
AR ARED , RIS 25 R B 5 min, FRITA 1 mL 9
7% Na,COs #:5], MZE 7K 2 10 mL, 5 50 1 h,
P K F] 760 nm, P R R OGAE , LIEE T
TR e 55 R T B SR e A v i £, 25 SR mglg
N
1.3.8.3 ABTS AW &R E ik ABTS
HHEWERRSE L S0 07 kg, FrE
0.0384 g ABTS & T 10 mL 2148k, #EAIRA
fifi o B R 7107 mol/L, FRHL 0.0734 g 13 B R
B (K,S,05) % F 10 mL 28K | $E A1 1R A (1 Houfk i
N 4.95%10* mol/L, 73 51 L 10 mL. ABTS 1 K,05S,
MR 16 h, K15 ABTST 4w, 4875 9% K 3
734 nm K I E AR B R T AR, A LW B
0.7, 435I 0.5 mL FEWOR T 55 048 K UTMA 1.5
mL TAEW, S5 B 6 min, LLIC/K 2k 28 6
HE I 2 FEAE DR 734 nm A0 B9 ROEEAE , #2K(1)
THE ABTS H HEEBR %

AMSE&%%%%%#é%ﬂﬂwwou)

(gEl

1.3.84 DPPH AWM EEHREHIN E S8
Cheng 5P Jr vk, FRHL 7.88x107° ¢ DPPH 8] A 7%
A 100 mL Jo/K SEERIAE @, B 1.5 mL #2
O A & #2819 DPPH 3% W, I IV 30
min, WK E 517 nm, W HESEE  DPPH - 35 5
R ()5,

DPPH HF H I BR % (%)=

Al%ﬂ_(ilﬁnﬁ._Alxtnct) %100 (2)

121
R AL s ——TCIK S EEAT DPPH ¥ R W
FEIE A g p——HEBOR A DPPH ¥ W A0 W6 1

1.3.8.5 FHHEGFERRMME S Li 20
Tk, BREL0.25 g FeSO, % T 50 mL ZE 7K i fiff
HHe B R 9% 107 mol/L; FrEUK % R 0.1342 ¢ % T
100 mL Jo7K £ P fifi H kB2 58 9107 mol/LL; W HX
1 mL H,0, MK W B 1000 7%, B 1.5 mL $212
WA PRI A LRV W, 1S R 40 min, 1A
WP E] 517 nm b WL B A R R

KX (3) I,
-OH R (%)=
Ay~ Aawa=run) 100 (3)
Ay
K Ay o BRI K +FeSO K B - 2

W AH053A5 IR +FeSO+ 7K 17 12 - £
BE I W +H003A 5 e —— 32 BUB +FeSO,+ 7% 18 7K +
I R - LB

1.3.9 HdEabs SR A SPSS 22.0 4 #r4b 2 | i@
i GraphPad Prism V9 2 &, ¥4l F V- 39 (5 45
FERFIR P<0.05 LR B ETERE S

2 ZHR55W
21 2ZEMERBMEERS XL

A A A2 T ) R, PR o T Y i T,
Tyl /N A2 SE R IR FL IR ZF IS B, SR R AH L
WA B 2R, MR 2 ATH, KSR RN & R
78.36% , 5 AL VER & At 14.98%, 4
MG 2 R 3.5 £, Ky & &
AR 3445, REFEREHN M EER P EA
G R ZE A R B A i 2 IR 28 h )
SRR L, FEANE RS A — 2 RNE
FB, Wk EZIE TR, MRFLrhIEm & il ik
50%~85% , £ 1 5t 75 1 N 8%~18% , i) Jix & 1=
B A S Ry e AR i R R TR R R
o 1A 16% , W KT = ik (26.56% , P<
0.05), LAk, & ik A EZHYIRe ik, g
B 3 o NAR iz 7, v N AR 18 RS X A

A iy P +TC K S EER WO R FEA FRR R R
R2 BEHMEEMBHESEE(%)
Table 2 Content of components of refined and whole wheat flour (%)
R Fam Jig Wy B AT 2 B R A
A 12.62 1.12 78.36 3.62 0.30 25.10
o F Ay 16.21 1.96 12.61 1.03 22.42
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i 2% 3 AT Bl 4 22 0 R o il 1R T
SR PR AR 223X 5 5K 2y AR P BiF 5 45 S
0L, R VR 0 4 22 by 1) ol 0 L 45 R 3.28 ml/g, 4
&by & 60% I M R L2 h 2.34 ml/g, 44>
By 4RO B E Il Y H 25 R 2.09 mL/g M
TR 4 LA T RE T 36.28%.,

Ll 25 8 A1 32 2 R s 4 22 oy b i 9 2 11
koD EE LT R L | R A Yk (A7 E N TR T R
T A9 2 1A R I RN B R R TR RS S5
S BT A TE R T R R B B R MR AR, 3 A
R LA T B 5 ZPHE IR R 1 A 4k
AL B A5 B G50 AR AT . TR B 4 B iR

IR R R R R AR 2, MR
2T 24 10 11 R R | SR B HL B R IR
HIFT AR,

BEA A2 Ry B g R 22 i T A
oy S A B R TR B /NS Bk Bz, IR e by 5
22 il R (0 AR GO R A o i A B 2
W, AR R AR TR . A
PEONTERAE S S LK B AR 2 il i
(Y AR 22 R A9 £ T 2 BE A8 55 1 T 1 2R
F3G 00 R, SR B — s Y [ I £ 47 4 X
JETE ARSI | FBGB W 22, 2 4 22 iy AR
N 60% I, I DT B A% 4 bR 2 3 TR R U
W5 BCE P 81.12 7, MR 22,

*3 &ZMMWRERRAZ
Table 3 Effects of whole wheat flour on the quality of oil Naan

- WA fmL- g
Y11 1% A& (20 2) &% (25 %) AR A B (30 4) 20287 (25 o) &2 (100 %)

0 23.51 +0.50° 18.96 + 0.32¢ 18.12 £ 0.75 21.73 £0.38° 92.33 +0.57° 3.28 £0.04°
20 23.13 £ 0.75 18.03 = 0.38" 27.60 £ 0.41* 2142 +0.15° 90.23 £ 1.61" 2.99 £0.03
40 23.12 £ 0.35° 16.80 £ 0.24" 25.97 £ 0.35 2143 £0.21° 87.33 £ 0.25° 2.62 +0.09°
60 22.60 £ 0.15" 15.17 £ 0.39° 24.09 +0.12¢ 19.83 £ 0.21" 81.12 £ 0.33¢ 2.34 +0.02¢
80 19.91 £ 0.26° 13.92 + 0.62* 23.96 +0.14¢ 18.54 + 0.28° 76.33 + 0.94° 2.16 £ 0.06°
100 18.94 + 0.23¢ 13.88 £ 0.21¢ 21.42 £ 1.12¢ 17.23 £ 0.31¢ 71.44 £ 1.23 2.09 +0.12°

T BN A R FOR 4L ILEAT 3 22 5 (P<0.05) , 22 B L 0K 0% RSk 4L, 1 1) o

2.3 &ZHHRMTHERBEENRm

% 4 AT BE G 422 R U I R
MELIEHPE e P 35 1% R (P<0.05) . A M58 4
WCARORS # I il % A 2 O (702.05£11.15) g, &4
Ky 9 2.76 5 5 IH I M R 34.23 m), 2K B 4l
B 2.91 5%, IREME N 432 m), KRB 1.75
U, PRI T B RELPERME R T g T A Y L T
FUAF G 56 ZR 00, BUE BRI I i R A 25, 5Kk 2y
FE AT 5% B8 A2 1 S ikt o B0 5 A8 A2 3 1 2 A

88 S B B2 MEL R S R o R Y A e 1 0
it B0 TEAH SG OGS AR B4 i 8 IR ol
A MR TR IZ AL TR, ATRER A
TG 2 T R U A A 4R T R MR
AORR IR, BeAh G B 2F A7 LE (K 0 R AR
HHE, S 20w E AWK R T AT R 4 B
i, 2 T A TR P MR ) PR BE el | e 28 = B
T i o TR A 2

F4 EHIREREHH M

Table 4 Effects of whole wheat flour on the texture properties of oil Naan

o F ) 1% A g 31 fmm =B M /m] e A e /m) MR M
0 254.32 +7.52' 4.89 + 0.20° 11.75 + 1.46° 246.40 + 6.00° 0.97 +0.05
20 307.24 + 7.00° 4.54 +0.03" 11.90 + 0.90° 280.46 + 8.50° 0.74 +0.03"
40 381.10 + 13.61° 4.32 £ 0.20" 14.38 + 1.50° 320.37 + 5.50" 0.71 £0.01"
60 510.23 + 10.02¢ 4.23 +0.02¢ 18.25 + 1.00¢ 350.34 + 10.50° 0.68 + 0.08"
80 605.47 + 12.06" 4.10 £ 0.07* 2435+ 1.15 366.24 + 41.50° 0.61 + 0.06°
100 702.05 + 11.15* 3.90 +0.01° 34.23 + 1.00" 432,03 +9.62° 0.60 +0.01°
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I 5 FIAL, Bl 4 22 M5 Lo A0 A 1y i A Y
L AEREAR o BT, PR G 2D BER N, 222 8
XP b SN e R 4 Sy 2 R, 5
FreHAH L, MR LT fH i 69.49 T FEF] 59.58,a"
E3hn T 14500 F . Koletta ZEPUZEAF 5T i & 41 4
T B RG24 4 bk 22 | T A 0 £ BRI ., —

J7 i AN SR B S A TR R R R I
T 3R 2 3 (0 A 4 22 R ik o G 0 R HL i
21555 —J5 W, I AR AR i A rp R AR G 1 R N
W XM = R, T AR AT
R, R B B I 0 et i
it R A S A 8 S I AN £ I A B R 7 A A Y
UE
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Table 5 Effects of whole wheat flour on color of oil Naan

& F e 1% L b AE
0 69.49 + 0.35° 5.75 £ 0.35¢ 19.38 £ 1.12" 38.39 £0.13
20 69.03 £ 0.72* 7.45 £ 0.75¢ 19.94 +1.53 39.62 + 0.60°
40 64.67 = 1.19° 10.24 + 0.35" 21.58 £ 0.30* 43.96 + 0.72°
60 61.31 + 1.60° 11.63 +0.42 21.17 £ 1.56* 45.63 £ 0.55
80 60.27 + 0.64° 11.71 £ 0.37° 23.06 + 0.42° 41.28 +0.31¢
100 59.58 £ 1.12° 12.25 + 0.60° 23.92 £ 0.55* 46.87 +0.72°

2.5 £ZWHRMITHEFLIER TSmO

AL B B b U T R A S D) T TR AR
Z I, e AR T S A ) 20 RISy
SRS HE VI W AR S VI i Az L, RO
TR ER R SRE T KNS M R e M SR S . F
&6 N, B A 4 A Ry HL A R 3G O T S AL
JERMARILR AR T RN EE, BnaE s
AR BN 5] RAL KN — (N BB K 14 25 3
W%, &EBEACE R 60% I 0 < L% N
156.89 cell/em?®, S¥GMY AL FRET 25.91%, 4

W R 100968, <AL % B R 121.23 cell/em?,
SRR A LR T 42.75% , AL B %5 1 S AL
FE AR 310 T Bk b B 4 252 93 00 V48 D 52 i e £ P9
TAALECR AR L, X AT AR th T M iR
ST AR CRE T1, 59 AR BT 5 e vl v
PR GS G, X T 40 PR 0 2 — | it M i AN D 5
Ml
26 ERFERIREHZNET

T TR AR vE 2R L 2,

TE B 1 AT AN 422 B U0 i v — A A S 10 B 5 B8 2 AT ARERAS TR 4 22 09 U8 T ik il 1 R
B1 AEEEZMHRMEMMERR

Fig.1 Photos of oil Naan with different addition amounts of whole wheat flour
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Table 6 Effects of whole wheat flour addition amounts

on pore size distribution of oil Naan

& F W 1% CD/cell-cm™ AF/%
0 211.77 28.69

20 178.02 25.46

40 171.78 24.49

60 156.89 19.96

80 139.11 19.32

100 121.23 17.36

2.7 E£FWMHRMHERSKENT T

RA B SN 28 & gl 3a Pios , &4
3 RS 22 M 5 2k B 4 22 00 U o b 481 B4 38 i
Wz WRAEH T2 E T K TS 2
o, UL TR LR S R b 2l Uk L M e
WISk 60%HT, RA T 2 & it 0.281 me/g,
LIRE R AL 1.5 5 . IR A AU B i R
BRfE 1 WKl 3b~3d iR, B 2 ky i 2 IR Gk
AV P E A Be Jy 35 . S aL hEsini
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Fig.3 Effects of whole wheat flour on antioxidant activity oil Naan
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T 42.75%F1 39.49% , i 1 N 3B < FLEE D 40 A
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Effect of Addition Amount of Whole Wheat Flour on the Quality of Oil Naan
Fan Xing', Ma Xuemei', Ding Shuaijie!, Li Xianai?, Wang Xiaoyun?, Liu Xiaolu', Qiu Chenggong', Wang Liang"

(‘College of Life Sciences and Technology, Xinjiang University, Urumqi 830046
Xinjiang Arman Food Group Co, Urumqi 830026)

Abstract Naan has a long history and unique flavor as one of the staple foods of the Uyghur people in Xinjiang. Flour
is the main ingredient of Naan, and the type of flour determines the quality of Naan. As consumers become more aware
of healthy eating, whole grain foods and foods high in dietary fiber are gradually becoming popular among consumers.
Whole wheat flour, as one of the most common whole grains, is inexpensive and widely used. However, because whole
wheat flour contains outer skin and germ, it leads to poor taste of whole grain foods. In order to investigate the effect of
whole wheat flour on oil Naan, this paper used different ratios of whole wheat flour instead of semolina inside the tradi-
tional method to make oil Naan, and investigated the effect of whole wheat flour addition on sensory evaluation, textural
characteristics, polyphenol content and antioxidant capacity of oil Naan. The antioxidant activity of the oil Naan was e-
valuated using ABTS'* scavenging rate, DPPH - scavenging rate and -OH scavenging rate as indicators. The results
showed that at 60% whole wheat flour substitution, the sensory score of oil Naan was 81.12, and the ABTS*, DPPH-
and +-OH scavenging rates of naan core were 43.05%, 49.52% and 42.25%, respectively. At this point, the oil Naan
maintained high antioxidant activity while having good sensory evaluation.

Keywords oil Naan quality; whole wheat flour; quality and texture, oxidation resistance



