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in Different Types of Ovens Based on HS-SPME-GC-MS Analysis
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Abstract: To investigate the differences between key aroma characteristics of Xinjiang Naan baked in tunnel and
traditional tandoor ovens, four types of Xinjiang Naan, which is a staple food in Xinjiang (sesame Naan, onion Naan, white
Naan, and wowo Naan) were subjected to aroma detection and analysis using headspace solid-phase microextraction-gas
chromatography-mass spectrometry. A total of 50 aroma components were detected in all Naan samples, while eight key
differential aroma components were identified through relative odor activity value and orthogonal partial least squares-
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discriminant analyses. The key differential aroma components of sesame Naan were benzaldehyde, phenylacetaldehyde, and

2,5-dimethylpyrazine, those of onion Naan were dipropyl disulfide and furan, those of white naan were hexanal, nonanal,

2,5-dimethylpyrazine, and 2,6-dimethylpyrazine, and those of wowo Naan were benzaldehyde and phenylacetaldehyde. The

relative contents of the key differential aroma components of the Naan baked in tandoor ovens (ZMN-01, YCN-01, BN-01,
and WWN-01) were higher than those of the naan baked in tunnel ovens (ZMN, YCN, BN, and WWN). Specifically, ZMN

had a stronger odor of bitter almond, caramel, and herbs than that of ZMN-01; YCN had a stronger onion odor than that

of the YCN-01; BN had a stronger nutty roasted odor than that of BN-01; WWN had a stronger odor of bitter almond and

caramel than that of WWN-01. This study provides a theoretical reference for the flavor unification of Xinjiang Naan baked

in different types of ovens.

Key words: Xinjiang Naan; HS-SPME-GC-MS; key differential aroma components; relative odor activity; orthogonal

partial least squares discriminant analysis
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Table 1 Naan recipes

A 7 40 A%/(g/100 g)

WA K RATih KB a4 R 2R EER

¥Rtk 585 234 7.0 1.2 29 12 58 0
EEME 602 242 72 1.2 30 12 0 3.0
Gk 62.1 248 75 1.2 32 12 0 0

B HE 650 26 0 1.3 32 13 32 0

TR ER AR W 1 B, Jek /N8 K
RPN RN B EILER 1 i LR S
BT ], e R B T 30 CIE IR IR AR kAT
40 min K F%, FAE IR 300 g i A6 % E AR
#5120 cm, HEJERE 1 om, BZEEE 2 em FHITEE
JRIBE. VAR TR IER DL B2 10 cm, HHE]
JEE 2 cm, MR 4 cm 5 & HEIEIR ., 2 FRI%E
R 208 FH R At B S0 5 43 ) 350 S04 B 22 KRR
AR, AR 4 FREER o0 B T T & 220 CHIBE
B 5L SIS ) 20 min JFHUH . BRIE )
4 Fhi%Eid N ZMN. YCN. BN. WWN, {£4i15 514
#1304 ZMN-01, YCN-01, BN-01, WWN-01,

B 1 EHHERREE
Fig.1 Naan production flowchart
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Table 2 Sensory scoring criteria for Naan
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Fig.3 Total ion flow diagrams of four Xinjiang Naan aromas
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Table 4 Main body aroma components and ROAYV values
FARAD CAS %ﬁrgiﬁzf ZMN YCN BN WWNRO;\//[N 1 YCN-1 BN-1 WWN-1 TR
o3 64-17-5 14 300 <0.1 <01 <0.1 <01 <01 <0. <0.1  <0. LBk
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2,5- Z ¥ Aok 123-32-0 1 291 — — — <0.1 112 <0.1 —  BREFBRBEAA
2,6- =W foikgk 108-50-9 10 — — — 326 181 — 6.30 —  BRFBEAA
ZAKZHAY 629-19-6  0.032 — 8971 — — — 2829 — — k%,;%:ij{ o
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Table 5 Evaluation parameters of the OPLS-DA model

o R’ /(cum)  R’/(cum)  O/(cum)
ZMN vs ZMN-01 0.997 0.999 0.998
YCN vs YCN-01 0.844 0.999 0.997
BN vs BN-01 0.958 1 0.991
WWN vs WWN-01  0.999 1 1

242 MFFIIBIE KA E R A AR O

B 1T OPLS-DA 5 ROAV 15 43 #1, M ZMN 5
ZMN-01 HfiiE 7 AR H g, oK LR 2,5- — H ARl
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19.71%. 3 W THEL 4 1] 6 720 198 b Bk 28 Ay 1 32 280 XURA
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M BN 5 BN-01 i th 7 Ol . 2,5-
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Fig.5 OPLS-DA and model cross-validation results for 4 types of Xinjiang Naan
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