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Abstract: Effects of millet variety and planting year on three traits of cooking quality (gel consistency, amylose content, and pasting
temperature) and the content of 19 minerals were investigated. In order to effectively determine millet quality, the correlation between cooking
quality and mineral content in the millet was analyzed. The results showed that the effect of different varieties of millet on the cooking quality
and mineral content was greater than that of the planting year. The amylose content, pasting temperature, and mineral (Ca, S, Fe, and Co) content
were significantly different among different varieties. The results of the correlation analysis indicated that cooking quality traits were closely
related to the mineral content. Cu content in the millet was significantly correlated with gel consistency. K, Mn, and Co contents were
significantly correlated with amylose content; and Mg, P, S, Cr, Co, and Ni contents were significantly correlated with pasting temperature.
Principal component analysis showed that four principal components were extracted to explain 92.090% of the total variance. To improve the
quality traits of millet, the relationships among the contents of various mineral elements need to be understood, in order to select optimal millet
varieties for different purposes.
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Table 1 Cooking quality traits of different varieties of millet

o JEAE/mm  HASRBY(x102 gg) LB E/C

L4541  114.70+78.91° 18.28+1.23" 68.53+0.45°
L4548 125.90+6.08° 24.27+0.59° 66.77+0.01a°
E4 51 98.30+44.83° 25.45+0.42° 66.24+0.47*
B4 52 117.65+8.13° 19.57+0.32* 67.55+0.22%

E: FI EAFRRFEZANATEFRE (p<0.05).
XEASFIEEAR /IR . ELRETER & AL
IRPEREAT T, Wk 2 s, 40l K6 (6=0.05)
EFREVESHIRIL, 2014 4H1 2015 /K 3 A
& 2 NEMES I RINEZRRRMTER
Table 2 Cooking quality traits in millet samples from different

planting years
PPN AR ﬁ%ﬁi’i%\ *W{’:iﬁ?\
/mm (<10~ g/g) /C
2014 136.38+23.03 21.70£3.79  67.07+0.98
2015 4 91.90+34.62 22.08+£3.28  67.47£1.04
t-test (¢=0.05) N N N

E AR REE R N R BRE M EF.
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Hhzn S 8ERE, N 14.62~21.54 gikg, V I&ER
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Table 3 Contents of different minerals in different varieties of millet

TE F5 4 B 48 &5 51 F552
FEALA
Ca/(mg/kg) 138.50427.12% 153.89+0.50° 104.49+8.53° 129.74+11.72%
K/(g/kg) 3.02+0.01° 2.85+0.23° 2.7340.05° 3.0540.12°
Mg/(g/kg) 1.510.05° 1.45+0.13° 1.34+0.07* 1.43+0.05°
P/(g/kg) 6.49+0.88" 5.61+0.84° 5.15+0.45° 5.5540.22°
S/(g/kg) 1.99+0.14° 1.63+0.11° 1.54+0.01° 1.67+0.05
Na/(mg/kg) 7.94+1.00° 5.7543.66° 6.800.64° 7.0242.43
WEAE
Fe/(mg/kg) 16.52+1.48° 16.65+0.87° 11.99:£0.04° 15.05£2.16®
Mn/(mg/kg) 7.14+1.65" 6.28+0.19° 5.98+0.23" 7.20+0.88"
Cu/(mg/kg) 2.60+0.17* 2.62+0.02° 2.52+0.03" 2.66+0.10°
Zn/(mg/kg) 17.36+2.35° 15.40+£0.06° 14.62+1.97° 21.54+4.33°
Se/(ug/kg) 56.11+12.13* 59.11+14.46" 38.75+0.57° 36.84+8.68"
Mo/(ug/kg) 526.25+60.10° 539.54+108.84°  483.35+40.34"  603.25+95.11°
Cr/(ng/kg) 511.88£163.52"  239.88+183.67°  309.13£126.04°  538.88+165.29"
Col(ug/kg) 51.56+3.08" 33.802.90° 25.39+9.78" 34.79+2.49°
V/(ug/kg) 3.54+0.86" 3.40+2.15° 2.10+0.35° 4.08+1.38°
Ni/(mg/kg) 1.45+0.14° 0.96+0.17° 0.96+0.22 1.03+0.15°
HEELE
As/(ug/kg) 42.97+11.98" 51.34+13.24° 39.86+7.56" 62.57+4.36"
Cd/(ug/kg) 12.85+8.17° 8.20+5.55 6.53+0.46" 7.24+1.29*
Pb/(ug/kg) 80.66:6.45 82.89+8.11° 72.50429.06" 60.55+16.76"

E: FUT EARRR FEHZA AT EFRE (p<0.05).

W 4 fR, WAFFESE /N TR &
BIHTIE, 4T <% (0=0.05) ZREEWMT
KL, 2014 4FH1 2015 /K 6 R &0 TR
BEZE R BRI K R TG R & SR ] A,
2014 FFPAE /K H Mo I & /2 484.29 pg/mg, 2015
SERE /N K Mo & 82 591.91 ug/mg, HHZE45r
Pres, SEFR/NKHR Mo S EA BEZER, Wi
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Table 4 Contents of different minerals in millet samples from

different planting years

TE 2014 4 2015 4 t-test( 0=0.05)
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EER

FEAK

Ca/(mgkg)  140.12+21.50  123.19+22.73 N
K/(g/kg) 2.86+0.16 2.96+0.19 N
Mg/(g/kg) 1.51£0.05 1.45+0.07 N
P/(g/kg) 5.28+0.46 6.1240.73 N
S/g/kg) 1.67+0.17 1.75+0.24 N
Na/(mg/kg) 7.89+0.77 5.86+2.28 N
MEAE

Fe/(mg/kg) 15.08+2.78 15.02+2.06 N
Mn/(mg/kg) 6.85+0.99 6.44+0.93 N
Cu/(mg/kg) 2.61+0.08 2.59+0.12 N
Zn/(mg/kg) 17.22+1.80 17.2445.03 N
Se/(ng/kg) 41.57+8.43 53.84+15.44 N
Mo/(ugkg) 4842943658  591.91+67.63 *
Cri(ug/kg) 3520049055  447.875+253.05 N
Col(ugkg)  35.27+14.47 37.50+8.21 N
Vi(ug/kg) 4124124 2.44+0.67 N
Ni/(mg/kg) 0.98+0.26 1.2240.22 N
HEEZLE

As/(ngkg) — 42.64+11.76 55.73+9.20 N
Cd/(ng/kg) 6.59+1.64 10.82+5.89 N
Pb/(ug/kg) 84.70+8.81 63.35+15.10 N

E MR REER N tRBRSMTAEEREF.
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FEREEA, P SESHMLIEEEEE EMX, M
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Rt E. S S5 2MEZEIEHSE, M
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R R R . Cr & SRR 2 B35 1R,
HRFHUE 0.714. Co SEEHMBENSELEEE L
2%, SHHGIRE B IEAHR, HRARED 2
0.806 £110.904. Co EEZSHAMIKIEEAEH, FuitE
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Table 5 Correlation coefficients between contents of different

minerals and cooking quality traits in millet

AE i KL A e
TEALE
Ca 0.705 -0.300 0.208
K 0.195 -0.722%* 0.672
Mg -0.135 -0.529 0.741*
P -0.387 -0.486 0.782*
-0.141 -0.702 0.892%*
Na -0.153 -0.322 0.287
mELE
Fe 0.400 -0.534 0.543
Mn 0.648 -0.712%* 0.433
Cu 0.739* -0.449 0.177
Zn 0.349 -0.641 0.380
Se -0.128 0.004 0.327
Mo -0.230 -0.289 0.359
Cr -0.449 -0.682 0.714*
Co 0.022 -0.806* 0.904**
v 0.393 -0.511 0.297
Ni -0.308 -0.644 0.864**
REELSE
As -0.263 -0.200 0.231
Cd -0.454 -0.256 0.575
Pb 0.503 0.131 -0.150

W 2R p<0.05; **& T p<0.0l.
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KT THEEE 4 DERDTTEREE 755 2
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Table 6 Characteristic values, contribution rates, and

cumulative contribution rates of the principal components

AR F1 F2 F3 F4
IRAR -0.293 0.226 0.861 0.052
HETH -0.636 0636  -0.184  -0.361
PR E 0.898 0.370 0.027 0.234
Ca 0.196 -0.027 0.947 0.056
K 0.551 0.660 0.179  -0.341
Mg 0.868 0.148 0.144  -0.424
P 0.949 0014 0127  -0272
0.949 0.020 0.038 0.113
Na 0.115 0.099  -0.181 0.950
Fe 0.486 0.274 0.705  -0.017
Mn 0.121 0.767 0.521 0.128
Cu -0.051 0.685 0.686  -0.195
Zn 0.029 0.968 0.164  -0.038
A% 0.014 0.240 0.453 0.765
Cr 0.474 0.601 0430 0359
Co 0.847 0.202 0.263 0.280
Ni 0.925 0.144 0.144  -0.056
Se 0.653 -0.372 0248  -0.531
Mo 0.346 0.548 -0.154  -0.656
4E4EfE (B) 8.091 4213 2982 2211
THREY% 42584 22175 15693  11.638

R TTakE /% 42.584 64.759 80.452 92.090
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