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Quality evaluation of 21 kinds of non-waxy proso millet based

on principal component analysis
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Abstract: Objective: This study aimed to evaluate the quality of
different non-waxy proso millet varieties. Methods: 21 non-waxy
proso millet varieties were selected as experimental materials,
and their nutritional composition, pasting characteristics,
cooking characteristics and texture characteristics were measured.
The quality difference and index correlations between different
non-waxy proso millet varieties were analyzed and compared.

Principal component analysis was used to evaluate their quality.
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Results: The texture characteristics, crude fat content, setback,
breakdown and final viscosity had great differences among the
tested varieties, and the variation coefficient of pasting tempera-
ture and starch content was small, which were relatively stable
indexes. The results of principal component analysis showed that
the first three principal components reflected 72.04 % of the in-
formation of the original variable. The final viscosity, setback,
hardness and gumminess were selected as the key indexes. The
comprehensive quality of non-waxy proso millet varieties was e-
valuated according to the comprehensive score. Conclusion:
Longmi 10, Neimi 9, Longmi 8, Yumi 3 and Ningmi 13 had the best
comprehensive quality. The final viscosity, setback. hardness and
gumminess could be used as representative indexes of quality of non-
waxy proso millet to guide the selection of proso millet varieties.

Keywords: non-waxy proso millet; quality characteristics; princi-

pal component analysis
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Table 1 Differences in quality traits of non-waxy proso millet
i TR EiRn A /MY R i BERRE/Y%
HEA % 10.67 13.63 0.63 5.24
, TE B % 69.08 83.57 3.70 4.91
HIR WA X
FE AR 17 % 2.50 5.40 0.70 18.71
HHEVE R % 17.48 21.86 1.12 5.66
LA I BE C 77.40 88.80 4.04 4.78
WA 7 B2 Pa+s 1.01 1.46 0.11 8.47
LRt R AR Pa-s 2.19 3.72 0.39 13.05
T BB Pa+s 0.34 0.65 0.08 14.49
m] A B Pa-+s 1.58 2.85 0.35 15.71
Jin B Ak % 527.86 745.00 36.98 6.14
AN TR Ak % % 545.00 745.00 59.51 9.19
R % 2.95 4.05 0.33 9.52
i i N 5.76 13.81 2.01 21.83
T A i R 286.46 893.52 136.63 24.52
NEL N 247.07 777.48 120.31 27.18
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Table 2 Correlation among quality indexes of non-waxy proso millet

EIEL7N B TE B HLAR Wi 5 UE L IR R W {1 % 2 AR [LZIRIEN
L4l 1.000
E A —0.360 1.000
HELBR Wi 0.535" —0.120 1.000
HEEVE R —0.313 0.547* —0.184 1.000
TR 0.561**  —0.345 0.246 0.401 1.000
Ve 1 76 i —0.488" 0.053 —0.234 0.089 —0.060 1.000
AR E 0.249 —0.339 0.288 0.548* 0.751* % 0.304 1.000
[LZ RN —0.596* * 0.234 —0.359 —0.247 —0.354 0.892**  —0.097 1.000
] A= 0.297 —0.341 0.313 0.526* 0.775* * 0.225 0.995**  —0.164
JnghmgkE  —o0.401 0.416 —0.161 0.221 —0.024 0.502* —0.024 0.527"
A E  —0.344 0.526 " —0.364 0.323 —0.142 0.441~ —0.255 0.575**
IS —0.552" " 0.455 " —0.455" 0.451* —0.426 0.141 —0.401 0.260
i Ji —0.034 0.324 —0.042 0.211 —0.116 —0.401 —0.354 —0.296
Hhi —0.078 0.295 —0.099 0.219 —0.076 —0.386 —0.323 —0.286
NEL NG 44 —0.207 0.205 —0.181 0.212 —0.284 —0.395 —0.450 " —0.230
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el
E M
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HHEVE R
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U 1 76 2
AR
[LZ RN
] A= 1.000
SRR —0.066 1.000
R E  —0.294 0.854 " * 1.000
AT —0.431 0.302 0.318 1.000
i Ji —0.335 0.000 0.084 0.400 1.000
B B 1 —0.303 —0.083 0.012 0.410 0.964 * * 1.000
Uilies —0.429 —0.150 —0.075 0.488" 0.858 " * 0.910"* 1.000
Tt o« BEMK(P<C0.05), * x B FHHE(P<<0.0D),
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WA BT 2 DTk R B B 72.04 %, R T 48R4 R AR
fEE. 3AF MM fE L2 4. & 3.3 4 WTH,PCL
(34.95%6) T T FRAL AR 1Y 3% 0043 L e (36 L 0k 48 (B A0
FEAENFE  PC2(25.46 %) £ B RALKE G 1 H 5 VE & 1 Ll
R BE L e 5 B R ] AE (i s PC3(11.63 %0 ) 2 B R AL AR 5 (1)
RS R R . R PR K 45 R T AR A Y L [ EE AE 0,312 ~
0.934, o P e 206 HE | 171 A A L T 3 R0 66 B 2 1) 2 ) 8
BITE 0.900 LA b J& PEAM B 2K it BT 04 G SR A

IAFIN(FJFo JF) AR S 1300 (F) L A5 738 e 3l B L 25
A 0h TR S5 R IR S TR L L5545 43 k4 TS B A
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Table 3 Total variance explanation of principal component

ES FRMEE J5ETTRER/ 0 RITrETTRER/ X
1 5.242 34.95 34.95
2 3.819 25.46 60.41
3 1.745 11.63 72.04
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T4 INERSHIBITER
Table 4 ILoad matrices of three principal components
B A2 B 43 A4 i B B 2 B 43 A K B
LD I g L7 I g
1 2 3 1 2 3
EH —0.644 0.422 —0.013 0.593 R —0.056 0.921 —0.236 0.907
E 0.517  —0.274 0.381 0.488 TR K % 0.845 0.100 0.026 0.725
HLAE Wi —0.431 0.353 —0.038 0.312 AR ik % 0.826  —0.102 0.079 0.699
LB TE H 0.348  —0.515 0.226 0.437 R 0.483  —0.404 0.455 0.604
A I —0.141 0.894 0.019 0.819 i i —0.017  —0.100 0.956 0.924
UG {1 7 2 0.761 0.130 —0.454 0.802 R —0.034  —0.094 0.961 0.934
AR 0.005 0.912 —0.264 0.901 LI —0.088  —0.299 0.862 0.840
WA 0.789  —0.234 —0.379 0.821
x5 HEUEEXRRMHUERSES
Table 5 Principal component scores of non-waxy proso millet varieties
i i Fy F, Fs M4 F 4 i i F, F, Fs  SZi5WaF H#
BegE s 5  —1.27  —2.02 —0.52 —1.41 21 THE 175 —0.27 —0.95 —1.45 —0.70 17
Bz g 7 0.45 0.50 0.44 0.47 6 B 21 % 0.67 0.33  —0.13 0.42 7
B BE 8 5 0.98 0.48 0.33 0.70 3 g 5 = —1.17 1.25 0.58 —0.03 12
[z BE 9 5 1.07 —0.72  —0.52 0.18 11 NEE 3 5 —1.61 0.38  —0.43 —0.72 18
[ BE 10 5 0.98 0.70 0.46 0.80 1 HEE 5 5 —0.93  —1.48 2.09 —0.64 16
B BE 11 & 0.52 —0.83 —0.33 —0.09 14 M IE 6 5 —0.59 1.05  —0.82 —0.05 13
TS 0.57 0.39 —1.23 0.22 10 NEE 9 5 1.19  —o0.28 1.47 0.71 2
THE 10 5 0.86  —0.94 1.40 0.31 8 AREE 2 5 —2.17 0.46 0.39 —0.83 20
THE 13 5 0.07 1.57 —0.22 0.55 5 i 2 5 —0.80 0.26 1.08 —0.12 15
THE 14 5 1.05 —0.52  —0.18 0.30 9 HilE 3 = 0.42 1.52  —0.40 0.68 4
TEE 1649  —0.03 —1.14 —1.99 —0.74 19
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