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Abstract: There are some shortcomings for Xinjiang Naan prepared by traditional process. In this paper,

Naan was prepared by oven. The amino acid composition, flavor substances and infrared spectra of self-
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made electric oven Naan were investigated, and compared to the commercial Naan. The experimental results

showed that there were 17 kinds of amino acids in all samples, and the total amino acid content of self-made

Naan was higher than that of commercial naan (P<0.05), while there were also differences among

commercial naans. There were 18 kinds of flavor substances in all Naans. Compared with the commercial

Naans, the ketones, esters and organic acids in self-made Naan were not found. Fourier Transform Infrared

Spectrometer (FTIR) showed that the intensity of some characteristic peaks of basic functional groups in

self-made Naan was slightly lower than that of commercial Naans, and the position of the peak did not

change. The secondary structures of self-made Naan and commercial Naan were both B-sheet and B-turn

content. However, the percentage of secondary structures between different Naans were different, so the

quality of Naans was also different.

Key words: Xinjiang Naan; oven baking; amino acid; GC-MS; FTIR; flavor substances
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Table 1 Amino acid composition of flour and Naan g/100 g
= ot o " " i 1
F5 HAEER s NE K i - = - e o
1 REHER 0.39+0.12° 0.42+0.13° 0.48+0.04* 0.44+0.09¢ 0.37£0.17° 0.36+0.06° 0.38+0.09°
2 XN 3.20+0.47° 2.97£0.16" 3.39£0.10% 3.31x0.18¢ 3.48+0.52 3.12£0.07° 3.40+0.15%
3 22 H IR 0.49+0.01° 0.52+0.04° 0.53+0.10¢ 0.48+0.08° 0.51+0.05¢ 0.48+0.03° 0.44+0.01°
4 Ham 0.34+0.04° 0.40+0.011  0.36+0.18° 0.32+0.31° 0.37+0.08° 0.34+0.06" 0.310.04°
5 HAER 0.17£0.03" 0.21+0.02¢ 0.18+0.06" 0.19£0.07° 0.21+0.02¢ 0.18+0.01° 0.17£0.01°
6 ik 0.45£0.14° 0.44+0.09° 0.44+0.16° 0.44+0.09° 0.410.03" 0.42+0.07° 0.34+0.13°
7 ThER 0.23+0.01° 0.33£0.02"  0.28+0.01¢ 0.26+0.07° 0.260.06° 0.24+0.04° 0.200.02°
8 g1 0.32£0.11° 0.39+0.01>  0.35+0.15™ 0.310.05" 0.34+0.09¢ 0.32+0.12° 0.28+0.01°
9 it =R 0.61+0.21° 0.68+0.14™  0.59+0.17° 0.63+0.08° 0.65+0.15¢ 0.58+0.05 0.61+0.15°
10 i 2 1 0.22£0.07° 0.28£0.02"  0.19+0.01° 0.19+0.07° 0.22+0.01° 0.25+0.02¢ 0.13+0.01°
11 AR 0.38+0.13° 0.50£0.01"  0.44+0.05¢ 0.40+0.14° 0.44+0.03¢ 0.40+0.01° 0.35+0.06°
12 R 22 0.06+0.01° 0.15+0.04° 0.11+0.05¢ 0.07+0.04° 0.09+0.01° 0.09+0.20° 0.07+0.01°
13 = 0.12+0.03° 0.05+0.01° 0.12+0.06° 0.11£0.03° 0.13+0.04¢ 0.23+0.10* 0.10+0.02°
14 LR 0.35+0.06" 0.47£0.11"  0.40+0.18¢ 0.37+0.15¢ 0.41+0.13¢ 0.37+0.06° 0.33+0.08*
15 SCER 0.75+0.23° 0.89+0.18"  0.81%0.27¢ 0.75+0.12° 0.80+0.25¢ 0.76+0.08° 0.71£0.16°
16 KNER 0.51£0.11° 0.65+0.09¢ 0.58+0.14° 0.57+0.23¢ 0.54+0.28" 0.53+0.07° 0.51+0.14°
17 R 0.25+0.05° 0.39+0.06° 0.27+0.08° 0.28+0.01* 0.20+0.05° 0.25+0.02° 0.23+0.09°
MR 8.80+£0.46" 9.70+0.29™  9.50+0.38" 9.10£0.26° 9.40+0.18¢ 8.90+0.21° 8.60+0.23"

T RPEUE VI EbR M 22, 1T EARBOA R 5 BRR A 7R 3 25 5+ P<0.05.

Note: The values in the table are the means + standard deviation. Different letters in the same line indicate significant differences (P<0.05).

2.2 XURRBL 5393 #T

2 TRERRRAL S, AE B AT
B S PRI 16 b2 S 1 G JRUBR B T
Fi . BE. BR. RFR. A3, AR . RIS S Al
WA 5131111503 1
T B R R AE A B, AR T R
WEL, W4 S HEESRNRZ, b 145, BE
FAH . EFAET, ZEEIECHE ., 48 H %,
IR DU RN 2,2~ H 28 e XU 40 Joa 340 4 S

it T R ) RO B S AT T R G 43 258
T, BRI 3. R oNEE. NS 8 JE, st

Yy JBAEIE BAE B RO b BB 3] 1 S B ) 1
o il A f ST E WAL, AR BERLIN AR |
RIS LR =P XU By, BRI SR B F il
B AR IR R

TERBRYI T, S A SRR AR IEC B
BT ELEFE; TERA DRSO 2-H 3%
TREHAZEZFRR; ORI R AN AT HAT KR
s 3-FES-2-T AL A Ml R Y W A
s BB O TR ST EUK AR 7R A e 2
77, WRAEH; SRR 2B A — A, R
PR F3h, T ERRR — F A Sy e 28 0 AU




ﬁ$mmmﬁmf
B&III c.. 305 2022F E6 8

oy, X LER ALY AT A E A R R A KR AT R AR R AR, B o R
PoR . A BELARB BRACHE A R B B S5 TRk, M, AR AR, TSI T A A O KU
7O, 3 SRR AR RS RS AR T B0 2 YT IR

®2 WREIRKRAL S E R

Table 2 Flavor components of Naan %
g
e PRI | it fg Ak
[E]/min i 1
1% 25 35 4% 5%
1 2203 2@ - 3.740.06"  5.52+0.27 - 5.28+0.22° 1.03+0.02° R, ¥, FH
2 2.685 SNEE - - 2.06£0.45% 0.06+0.01* 0.95+0.02° 1.37+0.16° AKRFHEH, &HFK
32796 2-FRETRE - - 1.68+0.09¢  0.06+0.02° 0.72+0.15° 0.93+0.10° Z2F, KEEEK, 1%
4 2897 ZBWHEE - - 1.55+0.06% 0.04+0.01* 0.91+0.31° 0.35£0.04° F5#&BE, FHFR
5 3.241 ZHIHERERE B - - - 0.03£0.01" 0.76£0.09" -
6  3.254 iﬁiifﬁtﬁg% - - 1.76+0.37° - - -
7 3.264 JRmE - - - - - 1.01£0.12° FpEkFoR, BHER
8 3.596 3-2HE2-THR - - 6.03£0.87%  0.26£0.04* 3.23£0.73" 3.52+0.55c RFIA MMt g wh, %
WA, AR
9  4.055 SUEE - - - - 0.77£0.17°  0.57+0.06a I 14 2 F <, ¥ B
TR, AFEER, B
10 6117 IECHE 0.60£0.12° 0.67£0.12° 1.24+0.08" 0.04+0.01* 0.86+0.09% 1.09+0.07°° 7§ B %k
11 7.397 T HIFEER 5.66£0.76% 4.23+0.64° 5.34+0.72° - 3.36+0.58" 2.95+0.14" A HLEILY
12 8209 4B_HIZK 0.68+0.31™ 0.52+0.07° 1.89+0.24™ 0.04+0.01* 0.43+0.21° 0.89+0.09"
13 8.709 PR 0.61+0.05"  0.60+0.04" 2.02+0.18" 0.04+£0.01* 0.73+0.18 0.70+0.01° NHEIFFHME
14 9270 —HEMM - 0.31£0.09° - - 0.81+0.15° -
15 10.579 2,2-"HIFEZ S 0.26£0.01° 0.41£0.11¢  1.20£0.06* 0.02+0.01° 0.37+0.07° 0.52+0.39"
16 12.148 T-f% 1.01+0.31° - - - - = TH i 0 AT A AR A R
o, A
o RIPBUE R TFHER MR 2, W4T LR A R F RN AR E 2ER P<0.05,
Note: The values in the table are the means =+ standard deviation. Different letters in the same line indicate significant differences (P<0.05).
F3 BHEZEYRS LS
Table 3 Classification and statistics of volatile substances in Naan %
. » i
YER MY B i 1 - Pye) ) ) )
[ 1.61£0.14° 0.67+0.08° 4.98+0.15™ 0.16+0.03" 2.52+0.21¢ 4.40+0.17*
[ - - 6.03+0.25¢ 0.26+0.05" 3.23+0.14° 3.52+0.12°
i3 - - - - 0.77+0.09" 0.57+0.11°
fig - - 1.55+0.13¢ 0.04+0.01° 0.91+0.03¢ 0.35+0.09"
HIRR 0.68+0.12¢ 0.52+0.17° 1.89+0.03" 0.04+0.02° 0.43£0.16° 0.89+0.13%
7S 0.61+0.01° 0.60+0.18° 2.02+0.26¢ 0.04+0.01° 0.73+0.06° 0.70+0.02°
BHLER - 3.70+0.19° 5.52+0.24° - 5.28+0.23¢ 1.03+0.15°
e 5.92+0.07¢ 4.95+0.15° 8.30+0.08™ 95.62+0.68" 4.54£0.21° 3.47£0.17°
T RPN P EAR R 2, F—17 EAR AR FREFORFAAE B3 25 5 P<0.05,
Note: The values in the table are the means + standard deviation. Different letters in the same line indicate significant differences (P<0.05).
23 (BRSNS SESEAHY LK B 3 800~3 200 em™! ( FEEA K

TEAST | FTIR SERE[E FIF 400 /N s ) 2k MIERUESEM M4 PR3 ). 1 200~1030 cm
VEIMAYER | Ve EmoKAE Y . RE R 1 5 ( FZA ik C—O MMAEIRE) ). 930~900 cm™




E30%5 2022 F 6 H

> o
iRl
4] (1]
b TECHNOLoGY o CERERLS, 0L AND Fo00S

RoilT

M 785~755 em™' ( FEA C—H KJFke C—H (1
25 IR 3 R EFIE AR E TR AL A 915 1 680~
1630 cm™’ ( FE & C=C K C—N WyM4iRsh )
H1570~1 510 cm™' ( T2 N—H Hl C—N [ {if
@iPRzh ) FEAEENE TR AR 2926 em™ (F
% C—H BR4EIRS ) M1 746 cm™' (TN
C=O0 I RYRZ ) HHAE e E T g

3or sETH
250 e A BT
a0l IS A
' T 2T

LT
)

el I o S G e L 117

0.5F M *ﬁ@#}

0 500 1000 1500 2000 2500 3000 3500 4000 4500
B/ cm™

B2 NEHREINEL

Fig.2 Infrared spectrums of flour and Naan
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SRR A 4 B 3
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AU T S A URL, (H T B R 5 IR 21
ST E . N TR AR, TR
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AT RE BT o A PR R o AR P A UGy, E
Ak, B A RS A TR TR,
TR RRE AT LR BRI A R, K 4
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Table 4 The frequency of amide I band of flour and Naan %
|

i Aol o-12TE B-#r& -t
(1650 cm™'~1 660 cm™ ) (1615cm™'~1637cm™) (1660 cm'~1700cm™)

TCFE4 M
(1638~1648cm™)

WA NZE Ry 11.98+0.12% 41.70+0.46° 34.07+0.13% 12.24+0.02%

F il 14 1.47£0.01° 49.18+0.33° 45.74£0.45> 3.61£0.08"
1 & 2.23+0.14° 55.74+0.58¢ 38.34+0.06™ 3.69+0.06°
2 ST 0.72£0.13" 60.78+1.13% 34.45+0.18¢ 4.05+0.01°
35 EE 3.37£0.04° 58.52+0.25% 30.2540.11° 7.85+0.12¢
4 Sl 4.05+0.02" 53.98+0.49° 33.58+0.23° 8.39+0.01¢
5 5 A 1 5.16+0.08™ 59.44+0.27" 27.07+0.34° 8.33+0.09¢

TE: RPBUE AP EARAE 22, 7] —F_EAR AR 7Rk R R AA7E 3 25 5+ P < 0.05,

Note: The values in the table are the means + standard deviation. Different letters in the same column indicate significant differences (P<0.05).
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