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Abstract: This study determined 13 quality indexes (weight, transverse diameter, height, moisture content, water activity,
L, a’, b", hardness, cohesion, elasticity, adhesiveness, and chewability) in 55 different Nang samples from the Yili region in
Xinjiang to examine their quality characteristics. The main indexes were selected for the Nang quality evaluation via
principal component analysis, cluster analysis, and sensory quality assessment. The results showed an association between
the 13 quality indexes of the 55 Nang samples. The height was highly significantly correlated with moisture content, water
activity, elasticity, and chewiness (P<0.01), while the L” value and adhesiveness were substantially related (P<0.05). Three
principal components were extracted via principal component analysis, with a cumulative variance contribution rate of

76.856%. Cluster analysis showed that six quality indexes, namely elasticity, chewability, adhesiveness, hardness, L’
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values, and b° values, were crucial for evaluating Nang quality. Then, the 55 Nang samples were classified into three

categories: Large Nang, thick Nang, and snack Nang. The sensory quality analysis revealed significant differences between

the quality of the three Nang categories (P<0.05). The color, flavor, and hardness scores of the large Nang were the highest

at 14.85, 13.52, and 14.37, respectively, with a golden color and rich flavor. The elasticity and chewability scores of the

thick Nang were the highest at 14.82 and 14.54, respectively, while the crisp score of the snack Nang was the highest at

14.47. These results revealed the key indexes for assessing the quality characteristics of three types of Nang from the Yili

region in Xinjiang, providing a scientific classification method for constructing a Xinjiang Nang quality evaluation system.

Key words: Xinjiang Nang; principal component analysis; cluster analysis; sensory analysis; quality evaluation
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Table 1 Sample collection of Nang in Yili area, Xinjiang

b P SRR Hb g i R SR, e P SRAF: Hb g5 P P KA Hb A
1 N001 By 15 NO15 AR E 29 N029 Al SEIRRLTT 43 N043 JehFi
2 N002 By 16 NO16 AR E 30 N030 Al ST 44 N044 Je e B
3 N003 By 17 NO17 AR E 31 N031 CIEReX A 45 N045 e B
4 NO004 Py 18 NO18 AR E 32 N032 Al sk BT 46 N046 R £
5 N005 By 19 NO019 Py B 33 N033 EIERX N 47 N047 R £
6 N006 Prr 20 N020 B 34 NO034 B 48 N048 R s B
7 N007 freya 21 NO021 Py B 35 N035 B 49 N049 HEE
8 N008 freya 22 N022 7B 36 N036 HEE 50 N050 TR A
9 N009 Py 23 N023 Py B 37 N037 HEE 51 NO51 HEE
10 NO10 Py 24 NO024 IR 38 N038 HEE 52 N052 A
11 NO11 Py 25 N025 IR 39 N039 HEE 53 N053 AR E
12 NO12 Py 26 N026 R 40 N040 Je i ri b 54 NO054 AR
13 NO13 AR 27 N027 FEIREL 41 N041 Je#h i 55 NO055 [EPiN=]
14 NO14 LA IR B 28 N028 B 42 N042 Je st
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Table 2 Criteria for sensory evaluation of Nang
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AU (1543) ATFBRIR, JCRE SR i v i AR B EAT 5t 2 A S R i A 5 R, Jol it 1~15
HLEEH(1053) NIRRT AR, £EAEIR B AR TE BN 45 R 3451, TR AR 1~10
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Table 3 Correlation coefficient matrix among 13 quality indexes of Nang
ity Hi Mtz [ L a b’ Koy E it Aw W AR M RO PHIEME
Hh 1.000
itz 0.524"  1.000
[ 0.111  —0.674  1.000
L 0302  0.193  —0.082  1.000
a 0313 -0.060 0.303°  0.592"  1.000
b -0.005 0.116 —0.044  0.150 0.063 1.000
KAER 05667 —0.068 05457 0.006 0470 0.047 1.000
Aw 0.611" 0075 0378  0.135 0421”7  0.160 0.808" 1.000
ffi s -0.554 —0.542 0245 —0.101 —0.142 —0387  —0.450  —0.534  1.000
W& 0539" 06077 —0413 0262 —0.072  0.074 0.206 03467  -0.694  1.000
P 0.172  —0.625 0952  0.002 0363  —0.093 0.549™ 0.409”  0.168  —0.325 1.000
JEERGE 0230 0268 -0.107 0.329° 0062  0.298" -0.127 0.193  —0.125 0254  —0.095  1.000
NELEPE 0.145  —-0.605 0.900"  0.052 0261  —0.062 0.432" 0.416” 0245 —0276 09257  0.134 1.000

TE: #1E0.057K - CRUIN) EAHIAE 2, P<0.05; **7E0.017KF-CBUM) ARG .3, P<0.01,
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Table 4 Eigenvalue and variance contribution rate

‘ VIR FFAE(E PR 7R
F >
B 2% BE(%) B TR (%) 2R (%)
1 4511 34700 34700 4511 34.700 34.700
2 3987  30.669 65.369  3.987  30.669 65.369
3 1.493  11.487 76.856  1.493  11.487 76.856
4 1143 8.794 85.650
5 0.661 5.085 90.735
6 0374 2877 93.612
7 0239  1.840 95.452
8 0207 1.589 97.042
9 0139 1071 98.113
10 0102  0.785 98.898
11 0081 0627 99.524
12 0038 0293 99.818
13 0024  0.182 100.000
RS TGRSR
Table 5 Component matrix
S
Eizta1
1 2 3
b 0.960 -0.087 -0.015
NEL MR 0.955 -0.163 -0.040
JRER 0.908 —0.090 0.122
KA 0.672 0.544 -0.359
a 0.483 0.372 0.444
T 0.131 -0.837 0.275
L 0.217 0.817 -0.109
b -0.320 0.764 -0.163
Aw 0.550 0.695 -0.169
R -0.622 0.649 -0.038
=5 0.046 0.420 0.758
g -0.074 0.363 0.586
R -0.063 0.295 0.296
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Fig.1 Cluster analysis of Nang quality indicators
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Fig.3 Nang Principal Component Analysis (PCA)
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Table 6 Determination results of key quality indexs of 3 types of Nang

TR L b i i e MELIE JRE R

Kt 37.33+0.08" 41.28+0.05" 13.21£0.07° 5.25+0.12° 27.57+0.04° 9.71+£0.14*
e 34.13£0.11° 38.31+0.03° 39.83+0.01° 22.49+0.1° 138.69+0.16° 6.99+0.07
PRI 31.90+0.01° 40.01+0.02* 40.07+0.09* 3.3240.05" 17.35+0.05° 5.04+0.16"
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Table 7 Sensory quality of 3 types of Nang

(£ S ik RIS L5 fifi Eiihen TR NELIEPE
K 14.85+0.79* 13.52+0.63° 8.26+1.56" 14.37+0.82% 11.29+1.69° 12.39+0.93° 11.87+1.30°
Pt 12.55+1.25° 11.03+1.14° 9.52+1.67* 11.64+1.43° 14.82+0.87° 9.05+0.84° 14.54+0.55°
IR 9.41+1.53°¢ 10.31+0.89° 7.35+0.77° 11.36+0.55° 9.19+1.00° 14.47+0.30° 9.04+0.89°
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