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Table 1 The information of cultivars

9’5 Code dhFf Cultivar KI5 Source 45 Code dhFf Cultivar K5 Source
X1 Wik 15 AT LS T O T AR R e X16 KA T 5 R EIA AL TR O AR LR
X2 Wit 3 5 Fp AT AL A ik R T AR 2 X17 VAO 2 rE R T RO R B
X3 Wit 5 5 Fp AT AL A ik R T A R 2 B X18 Navan YN
X4 Witk 6 5 T AR R D ROl BB X19 Shadow YN
X5 Wi 8 &5 R ST AE B T D RO R B X20 T 6 5 R ] L PG 2 AR R 2 B e FE XA AR T T
X6 Wik 9 5 SAIESPE Bl m i el = X21 TWH9S AL FEE AR B i XA T
X7 FE 2 =5 rpE R R RO X22 EME 15 PP H 7R A s P X A
X8 F#E 3 5 rpE AR R RO 2 B X23 R 5 w2 A X B0 R B
X9 F#E S 5 FpE AR R RO AR 2 B X24 e AR w22 A X B0 R B
X10 HiE 6 5 o R T AR B X25 FHE25 rp ] P 5 R X PO R 2B
X11 {7 5 o RS T O R B X26 ITAO-3 RAH]
X12 FI#E 8 5 rpE AR R RO AR 2 X27 ITAO-6 =N
X13 F#E 9 5 rpE AR R RO AR 2 B X28 ITAO-18 =N
X14 B 10 5 o R T O R B X29 ITAO-27 RAH]
X15 Hi#E 11 5 o R T O R B X30 ITAO-63 RAH]
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Table 2 Contents of basic nutrients in different varieties of oats
kL HEA FHIEH bl p il Ak
Material Crude protein (%) Crude starch (%) Crude fat (%) Inorganic phosphoric (mg/kg) Amido (mg/kg)
X1 15.01+0.22ghij 66.26+3.84abcde 6.72+0.41defgh 3.3840.04efg 3.56+0.04no
X2 18.88+1.03cde 68.26+2.10abc 7.46+0.28cdefg 3.38+0.01efg 3.70+0.06mn
X3 10.65+0.28k1 63.10+4.76abcdef 9.33+0.14ab 3.29+0.16efgh 3.95+0.231lmn
X4 16.46+5.54defghi 73.16+9.81a 8.46+0.32bc 2.89+0.20hijkl 4.66+0.32hijk
X5 17.96+0.52cdefg 67.98+1.36abcd 8.13+0.06bcd 2.47+0.181 2.72+0.04q
X6 17.09+0.53defgh 66.14+3.46abcde 7.29+0.46¢defgh 2.92+0.15hijk 2.85+0.09pq
X7 15.30+0.64efghij 59.15+0.90bcdef 7.2940.42cdefgh 2.89+0.06hijkl 3.09+0.080pq
X8 10.60+0.07k1 62.72+2 .67abedef 7.87+0.07bcde 2.78+0.01ijkl 3.55+0.12no
X9 14.74+0.21ghij 54.69+1.89¢f 5.79+0.46hijkl 3.19+0.06ghi 3.4240.06nop
X10 15.25+0.13fghij 60.60+0.97abcdef 9.10+0.27ab 2.95+0.12ghij 4.66+0.14hijk
X11 16.0440.95defghi 56.15+1.82cdef 9.21+0.18ab 3.24+0.02fgh 6.05+0.05de
X12 19.08+1.32bcd 58.72+0.94bcdef 10.03+0.20a 3.31+0.02efgh 6.24+0.05d
X13 12.02+0.04jk1 64.96+0.90abcdef 9.12+0.36ab 3.33+0.02efgh 6.40+0.05cd
X14 12.2440.34jkl 64.99+2 36abcdef 9.26+0.10ab 4.84+0.01b 6.93+0.07bc
X15 13.43+0.33ijk 57.62+3.48bcdef 6.25+0.28fghij 4.74+0.13bc 5.31+0.11fg
X16 14.41+0.33ghij 54.98+1.56ef 5.1240.16ijklm 3.24+0.10fgh 4.21£0.13klm
X17 13.75+0.14hijk 53.35+1.59f 7.54+1.19cdef 4.85+0.19b 5.33+0.18fg
X138 18.70+0.76¢cdef 60.16+3.70bcdef 8.1440.50bcd 2.50+0.17k1 5.19+0.37fgh
X19 20.95+0.17abc 53.05+5.17f 6.49+0.27efghi 1.60+0.15m 1.31+0.04r
X20 21.57+0.21abc 55.224+6.76def 6.27+0.3 1{ghij 3.14+0.36ghi 4.58+0.58ijk
X21 22.55+0.25ab 59.04+3.47bcdef 6.26+0.55fghij 2.66+0.08jkl 5.63+0.13ef
X22 23.76+0.20a 61.50+2.92abcdef 6.07+0.23fghijk 2.94+0.12ghijk 5.33+0.07fg
X23 9.74+0.151 70.21+1.79ab 5.98+0.36ghijkl 3.29+0.15efgh 5.13+0.14fghi
X24 10.45+0.15k1 57.30+12.27cdef 4.52+0.84Ilm 3.71+0.14e 4.66£0.17hijk
X25 13.73+0.45hijk 53.33+0.94f 3.62+0.21m 4.374£0.22cd 4.30+0.18jkl
X26 9.42+0.681 55.51+1.48cdef 5.08+1.52ijklm 1.94+0.15m 2.5240.02q
X27 14.28+0.70hij 59.01+4.20bcdef 5.18+0.15ijkl 3.64+0.18ef 4.85+0.23ghij
X238 11.7440.06jk1 56.54+0.56¢def 4.57+0.16klm 4.18+0.02d 5.124+0.04fghi
X29 14.58+0.20ghij 55.224+0.28def 4.84+0.07jklm 5.024+0.07b 7.13+0.05b
X30 15.21+0.10fghij 56.85+0.56¢def 6.18+0.25fghij 5.474+0.09a 7.78+0.30a
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EE TR 584l BB WOR AVETERE
Material Phytate (mg/kg) Total flavones (mg/kg) Total phenols (mg/kg) Xins (mg/kg) Soluble sugar (%)
X1 20.49+0.10fgh 1004.59+51.78rs 1717.52+7.22a 15.50+0.13d 10.65+0.45st
X2 16.00+0.13n0 1789.37+14.46hij 1986.56+12.88a 8.95+0.17jk 13.79+0.060pq
X3 12.71+0.53st 2049.82+16.48efg 1516.02+56.93a 7.40+0.08mno 17.73£0.07hij
X4 9.60+0.09vw 1643.85+22.42jk 2194.37+12.01a 6.07+0.08q 12.75+0.13pqr
X5 21.79+0.17cde 3208.70+198.51a 2709.80+54.36a 11.28+0.27fg 40.76+0.94a
X6 24.23+0.87b 3395.12+36.02a 1904.95+21.71a 10.28+0.17ghi 20.06+0.20fg
X7 17.80+0.11kl 2293.89+33.60cd 2358.56+7.45a 7.29+0.05n0 17.2840.09ijk
X8 16.49+0.07mno 1734.22431.72ij 3767.57+78.44a 8.07+0.14klmn 16.15+0.09klm
X9 13.89+0.42qr 2110.51+24.11def 2029.69+8.51a 5.49+0.22qr 14.22+0.14nop
X10 16.34+0.06n0 2718.40+189.89b 1598.93+15.79a 3.19+0.05s 12.40+0.01qr
X11 17.49£0.14klm 1375.394+0.49mno 1780.22+2.69a 8.32+0.08klm 14.91£0.11mno
X12 19.69+0.1%hi 1535.67+20.85klm 1924.85+1.40a 9.98+0.17hi 16.96+0.10jkl
X13 21.19+0.11def 596.61+49.48uvw 2006.11+4.62a 14.03+0.99¢ 18.56+0.10ghi
X14 22.75+0.38¢c 763.74+69.22tu 2294.35+28.92a 23.81+0.81a 12.00+0.35r1s
X15 20.90+0.21efg 1333.46+33.53n0p 2561.54+58.56a 5.90+0.00qr 16.33+0.03jklm
X16 17.05+0.351mn 1599.52+31.34jkl 2151.20+24.00a 5.82+0.08qr 17.51£0.09ijk
X17 15.61+0.060p 1921.2444.39fghi 1960.97+2.25a 7.12+0.13n0p 8.85+0.27u
X18 10.65+0.72uv 2485.07+71.84c 3115.58+150.43a 7.68+0.11mn 11.40+0.15rst
X19 8.74+0.5Tw 1495.45+15.06klmn 2433.25+32.49a 4.88+0.05r 23.18+1.32¢
X20 18.50+0.22jk 672.94+36.55uv 1734.72+5.20a 9.67+0.10ij 15.50+0.20lmn
X21 20.10+0.17ghi 420.08+3.04w 1867.22+8.76a 11.89+0.33f 21.23+0.01f
X22 18.07+0.11kl 903.90+7.35st 1942.34+12.80a 19.32+0.46b 31.66+0.57b
X23 25.91+0.71a 1961.59+27.19fgh 2094.01+27.36a 17.41+0.85¢ 13.70+0.030pq
X24 15.75+0.030p 1853.01428.77ghi 2343.02+9.64a 7.82+0.10mn 19.19+0.05gh
X25 19.30+0.21ij 2182.34+33.03de 1971.14+0.23a 9.48+0.08ij 29.38+1.44¢
X26 21.43+0.16def 1434.44436.981mno 2234.18+28.66a 10.81+0.08gh 16.61+0.17jkl1
X27 22.2140.23cd 1141.39+26.78pqr 2498.87+11.27a 6.43+0.100pq 12.89+0.08pqr
X28 13.28+0.13rs 478.67+16.15vw 1812.86+13.52a 2.17+0.09s 9.85+0.49tu
X29 11.67+0.15tu 1108.98+5.13qr 1656.48+21.92a 6.26+0.05pq 26.43+1.03d
X30 14.72+0.15pq 1260.63+60.290pq 5463.71+7139.26a 8.68+0.10jkl 19.58+0.20g

AEPNEFRFRREEZER (P<0.05) .

T

Different lowercase letters indicate significant differences (P < 0.05). The same below.

WK 5 5 (9.33%) - FHFERSIH EHRE 6 5 (9.10%)
95 (9.12%) + 75 (9.21%) . 10 5 (9.26%)
M8 SYHR RN & &, £ iRaE kL
MZAE 1 58 2 5L ITAO BEAH TR I & &%
ZZan P S R S BN 420.08 (F
#E 9 5) ~3395.12 mg/kg (HAE 9 5)
SIS EN 1516.02 (Wi 5 5) ~
5463.71 mg/kg (ITAO-63) , V13 2254.35 mg/kg.
A IR, EORMNIEEES B

Ao 30 AR

1615.75 mg/kg;
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T MOEL 2 T8] R L R = R (P<<0.05)
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kAR 17 P SR L3R 3,
W AR
AR ERIR

RERAR
TR,

T

HAp B
&R SRR, b
MEER (TAA) S8

5 = A2 ITAO-63, 11K 16.29%; KK 2l
W15, R 11.57%. K HE KRR 7 &
B (BAA) SaAEE S, 258 ITAO-27
(3.94%) . ITAO-3 (3.82%) . ITAO-63 (3.82%)-
ITAO-18 (3.81%) F1ITAO-6 (3.80%) ; iﬂﬁl@%
EERRME, o2k 85

B A EAA

(2.94%)

WAk 9 S5 (2.88%)
(2.81%) WAk 3 5 (2.75%) . itk 5 5

» WAk 6 5
(2.71%)

IR 15 (2.71%) - ITAO-63 (8.52%) . ITAO-
27 (8.08%) F1ITAO-6 (7.69%) MIE T IR

(NEAA) FEtiim, milik 3 5
Wi 15 (6.0%) K NEAA B,

(6.35%) Al
MARKRE,

F YA A (branched chain amino acids,

BCAA) S ETUNFEFE.

30 1

PHER PR AR
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Table 3 Amino acid contents in different varieties of oats

FhEL FrER G AR SICAm* LR AP AR
Material Thr Val Met e Leu Phe
X1 0.40+0.02abcdefg 0.42+0.01e 0.09+0.00a 0.33+0.00g 0.66+0.021 0.49+0.01klm
X2 0.32+0.01hijk 0.45+0.06de 0.10+0.00a 0.35+0.03¢g 0.77+0.00ijkl 0.44+0.011m
X3 0.32+0.01hijk 0.46+0.01cde 0.11+0.02a 0.35+0.01¢g 0.69+0.01kl 0.44+0.03m
X4 0.33+0.04hijk 0.48+0.03bcde 0.12+0.01a 0.34+0.02¢ 0.75+0.04jkl 0.46+0.011lm
X5 0.32+0.00hijk 0.48+0.02bcde 0.11£0.01a 0.35+0.04¢ 0.81+0.01ghijk 0.54+0.03hijk
X6 0.33+0.00hijk 0.48+0.05bcde 0.11+0.01a 0.35+0.01¢g 0.72+0.04k1 0.55+0.03ghijk
X7 0.32+0.03hijk 0.47+0.04cde 0.10+£0.01a 0.36+0.02fg 0.76+0.03jkl 0.51+0.02kl
X8 0.34+0.01ghijk 0.51£0.03bcde 0.11+0.01a 0.34+0.00g 0.80+0.02hijk 0.51+0.01;kl
X9 0.30+0.01jk 0.57+0.05abcde 0.1140.02a 0.43+0.01bcd 0.84+0.06ghij 0.54+0.02ijk
X10 0.37+0.02cdefghi 0.56+0.06abcde 0.114+0.02a 0.43+0.03bcd 0.80+0.02hijk 0.63+0.02def
X11 0.32+0.02hijk 0.54+0.03abcde 0.12+0.01a 0.42+0.02bcdef 0.76+0.02jkl 0.55+0.01ghijk
X12 0.35+0.02ghijk 0.54+0.02abcde 0.12+0.01a 0.43+0.01bcde 0.80+0.03hijk 0.55+0.01ghijk
X13 0.31+0.04ijk 0.52+0.06bcde 0.11+0.01a 0.36+0.02efg 0.89+0.03defghi 0.6440.01cde
X14 0.36+0.01defghi 0.54+0.10abcde 0.12+0.01a 0.36+0.02efg 0.84+0.04ghij 0.56+0.01fghijk
X15 0.33+0.04hijk 0.62+0.07abcde 0.12+0.01a 0.36+0.02fg 0.86+0.02efghij 0.56+0.01fghijk
X16 0.35+0.03ghijk 0.51+0.08bcde 0.12+0.00a 0.34+0.01¢g 0.92+0.03cdefg 0.57+0.02efghij
X17 0.35+0.04fghij 0.62+0.02abcde 0.11+0.01a 0.44+0.03bcd 0.85+0.03fghij 0.60+0.02defghi
X18 0.36+0.03fghij 0.54+0.06abcde 0.12+0.01a 0.46+0.02b 0.92+0.02cdefgh 0.63+0.04def
X19 0.29+0.01k 0.62+0.04abcde 0.13+0.02a 0.44+0.04bcd 0.99+0.03abed 0.71+0.02abc
X20 0.34+0.02ghijk 0.58+0.05abcde 0.14+0.01a 0.46+0.01b 1.08+0.10ab 0.65+0.04bcd
X21 0.33+0.01hijk 0.53+0.08bcde 0.12+0.00a 0.43+0.02bcd 0.78+0.02ijkl 0.62+0.02defg
X22 0.36+0.00efghij 0.59+0.03abcde 0.12+0.02a 0.4540.02bc 1.02+0.02abc 0.62+0.03defgh
X23 0.35+0.02ghijk 0.66+0.09abcd 0.10+£0.01a 0.46+0.02b 1.03+0.04abc 0.61+0.04defghi
X24 0.38+0.00bcdefgh 0.60+0.02abcde 0.12+0.03a 0.39+0.01cdefg 0.98+0.03abcde 0.65+0.01bcd
X25 0.43+0.01abcd 0.64+0.14abcd 0.12+0.03a 0.39+0.03cdefg 0.97+0.03bcdef 0.67+0.02abcd
X26 0.44+0.02ab 0.65+0.07abcd 0.12+0.02a 0.37+0.02defg 1.03+0.06abc 0.72+0.04ab
X27 0.42+0.01abcde 0.64+0.10abed 0.12+0.00a 0.4440.01bcd 1.10£0.07a 0.73+0.03a
X28 0.42+0.02abcdef 0.68+0.08abc 0.11+0.01a 0.39+0.01cdefg 1.04+0.04abc 0.66+0.01abed
X29 0.43+0.01abc 0.74+0.15a 0.11£0.01a 0.44+0.01bcd 1.02+0.04abc 0.57+0.02fghijk
X30 0.45+0.01a 0.68+0.03ab 0.12+0.01a 0.54+0.03a 1.01+0.03abc 0.67+0.03abcd
Rk IR REHIR 27 IR BHER HER &R
Material Lys Asp Ser Glu Gly Ala
X1 0.32+0.01ij 0.71+0.01abcdefg 0.41+0.02h 2.26+0.06de 0.40+0.02i 0.38+0.02a
X2 0.32+0.02j 0.77+0.00abcdef 0.44+0.01gh 2.22+0.22de 0.45+0.02ghi 0.40+0.01a
X3 0.34+0.04hij 0.74+0.02abcdef 0.46+0.01fgh 2.60+0.09abcde 0.47+0.03fghi 0.49+0.10a
X4 0.33+0.05hij 0.73+0.01abcdefg 0.46+0.02fgh 2.27+0.07de 0.47+0.03fghi 0.43+0.05a
X5 0.33+0.02hij 0.79+0.02abcd 0.61+0.02abcd 2.34+0.02cde 0.48+0.02fghi 0.44+0.06a
X6 0.34+0.03ghij 0.73+0.03abcdef 0.5540.02abcdefg 2.3240.06cde 0.46+0.01ghi 0.45+0.06a
X7 0.31+0.03j 0.81+0.02ab 0.46+0.02fgh 2.45+0.12bcde 0.46+0.01ghi 0.40+0.02a
X8 0.34+0.04ghij 0.80+0.01ab 0.52+0.03defgh 2.35+0.13bcde 0.47+0.03fghi 0.45+0.04a
X9 0.35+0.03ghij 0.65+0.01fg 0.47+0.05¢efgh 2.41+0.1bcde 0.45+0.03hi 0.47+0.09a
X10 0.34+0.01hij 0.67+0.01defg 0.49+0.08efgh 2.35+0.11bcde 0.52+0.01efgh 0.46+0.10a
X11 0.33+0.013j 0.76+0.01abcdef 0.55+0.00abcdefg 2.3540.32bcde 0.53+0.02defgh 0.52+0.04a
X12 0.35+0.02¢ghij 0.80+0.02ab 0.54+0.02bcdefg 2.67+0.11abcde 0.52+0.05defgh 0.45+0.03a
X13 0.43+0.05efgh 0.62+0.01g 0.54+0.04bcdefg 2.23+0.14de 0.44+0.01hi 0.27+0.19a
X14 0.4340.02defg 0.75+0.02abcdef 0.4940.02efgh 2.49+0.22bcde 0.61+0.04bcde 0.46+0.05a
X15 0.41+0.05fghi 0.74+0.03abcdef 0.5240.01cdefgh 2.11+0.06¢ 0.5140.05¢efghi 0.47+0.04a
X16 0.35+0.01ghij 0.75+0.01abcdef 0.5440.03abcdefg 2.5440.13bcde 0.4540.01ghi 0.50+0.16a
X17 0.32+0.04j 0.79+0.02abed 0.46+0.01fgh 2.49+0.22bcde 0.46+0.01fghi 0.46+0.05a
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Material Lys Asp Ser Glu Gly Ala
X18 0.4340.02efgh 0.81+0.05a 0.53+0.03bcdefg 2.81+0.07abed 0.47+0.08fghi 0.45+0.11a
X19 0.40+0.03fghij 0.70+0.05abcdefg 0.48+0.10efgh 2.24+0.14de 0.58+0.03cdef 0.51+0.15a
X20 0.31+0.04j 0.79+0.01abc 0.53+0.03bcdefgh 2.41+0.07bcde 0.54+0.02defgh 0.52+0.08a
X21 0.35+0.04ghij 0.77+0.02abcdef 0.52+0.05defgh 2.34+0.29cde 0.55+0.04defgh 0.53+0.06a
X22 0.52+0.02cd 0.73+0.05abcdefg 0.56+0.01abedef 3.23+0.27a 0.68+0.04ab 0.39+£0.30a
X23 0.71£0.02a 0.69+0.08bcdefg 0.56+0.02abcdef 2.54+0.02bcde 0.55+0.03cdefgh 0.38+0.29a
X24 0.56+0.03bc 0.68+0.11cdefg 0.57+0.07abcdef 2.63+0.50abcde 0.63+0.06bcd 0.37+0.28a
X25 0.56+0.02bc 0.67+0.07efg 0.59+0.03abed 2.23+0.19de 0.62+0.03bcde 0.34+0.26a
X26 0.49+0.03cdef 0.77+0.01abcdef 0.63+0.04abcd 2.09+0.01e 0.76+0.02a 0.18+0.23a
X27 0.35+0.00ghij 0.80+0.06ab 0.47+0.01fgh 2.72+0.19abcde 0.44+0.02hi 0.33+0.23a
X28 0.51+0.03cde 0.77+0.01abcde 0.64+0.03ab 2.36+0.07bcde 0.57+0.07cdef 0.35£0.27a
X29 0.63+0.01ab 0.78+0.01abcde 0.63+0.05abc 2.99+0.55ab 0.66+0.04abc 0.38+0.29a
X30 0.35+0.01ghij 0.80+0.00ab 0.66+0.01a 2.92+0.07abc 0.56+0.02cdefg 0.20+0.25a
R} R FR IR HAMR R JHER BERLE

Material Cys Tyr His Arg Pro TAA (%)
X1 0.15+0.00ab 0.21£0.01j 0.29+0.00efg 0.77+0.02efghi 0.42+0.00h 11.57+4.811
X2 0.12+0.00b 0.22+0.00ij 0.28+0.01fg 0.79+0.17defghi 0.66+0.03def 12.10+5.04k1
X3 0.13+0.02b 0.25+0.02ghij 0.26+0.01g 0.56+0.02i 0.66+0.01def 12.38+5.29jkl
X4 0.47+0.56a 0.23+0.02hij 0.28+0.02fg 0.76+0.01efghi 0.54+0.05fgh 12.72+6.26ijkl
X5 0.14+0.01ab 0.24+0.02ghij 0.27+0.04g 0.75+0.04efghi 0.66+0.01def 12.80+5.37hijkl
X6 0.16+0.00ab 0.24+0.00hij 0.29+0.02efg 0.84+0.02defgh 0.64+0.03defg 12.66+5.50hijkl
X7 0.15+0.00ab 0.23+0.00hij 0.3140.04defg 0.96+0.03bcdef 0.64+0.02efg 12.84+5.53hijkl
X8 0.14+0.02ab 0.24+0.00hij 0.26+0.03g 0.95+0.01bcdef 0.66+0.02def 12.97+5.57ghijk
X9 0.17+0.02ab 0.26+0.04fghij 0.33£0.02cdefg 0.94+0.05bcdefg 0.60+0.12fg 13.214+5.65ghijk
X10 0.194+0.01ab 0.2940.01defgh 0.33£0.01cdefg 0.98+0.04bcde 0.67+0.02cdef 13.53+5.72fghij
X11 0.15+0.01ab 0.23+0.01hij 0.4340.00abc 0.67+0.04ghi 0.66+0.02def 13.16+5.62ghijk
X12 0.16+0.02ab 0.2740.02¢efghi 0.3140.02defg 0.82+0.26defghi 0.66+0.01def 13.77+45.89¢fghij
X13 0.15+0.02ab 0.31+0.01bcdef 0.36+0.05bcdefg 0.97+0.16bcde 0.69+0.01bcdef 13.17+5.70ghijk
X14 0.12+0.02b 0.23+0.00hij 0.35+0.03bcdefg 0.74+0.04efghi 0.69+0.07bcdef 13.54+5.62fghij
X15 0.16+0.02ab 0.27+0.02fghi 0.34+0.02bcdefg 0.94+0.05bcdefg 0.68+0.01cdef 13.29+5.80fghijk
X16 0.17+0.02ab 0.24+0.02hij 0.3140.02defg 0.98+0.03bcde 0.70+0.07bcdef 13.76+6.05¢efghij
X17 0.15+0.01ab 0.27+0.01fghi 0.38+0.01bcde 1.06+0.11bed 0.67+0.01bcdef 13.96+5.96defgh
X18 0.144+0.02ab 0.33+0.01bcd 0.34+0.03cdefg 0.96+0.04bcdef 0.66+0.01def 14.60+6.61cdef
X19 0.14+0.02ab 0.33+0.01bcd 0.36+0.00bcdefg 1.04+0.05bcd 0.83+0.05bc 14.34+5.76cdefg
X20 0.15+0.00ab 0.33+0.01bcd 0.434+0.02bc 0.88+0.02cdefgh 0.64+0.05fg 14.3146.25cdefg
X21 0.15+0.02ab 0.31+0.02bcdef 0.33+0.01cdefg 0.97+0.03bcde 0.81+0.04bcd 13.87+6.09defghi
X22 0.16+0.01ab 0.32+0.01bcde 0.33+0.01cdefg 0.77+0.01efghi 0.49+0.09gh 15.26+6.45abed
X23 0.15+0.01ab 0.2940.04cdefg 0.36+0.03bcdefg 1.3440.01a 0.80+0.06bcde 15.41+6.41abc
X24 0.15+0.02ab 0.33+0.02bcd 0.45+0.01ab 0.67+0.03hi 0.83+0.02b 14.79+6.63cdef
X25 0.15+0.00ab 0.34+0.03bc 0.40+0.09bcd 1.06+0.05bcd 1.07+0.11a 15.00+6.54bcde
X26 0.15+0.00ab 0.35+0.01b 0.4140.03bed 1.13+0.01abc 1.01+0.01a 14.93+6.45bcde
X27 0.16+0.01ab 0.33+0.03bcd 0.38+0.08bcdef 1.06+0.07bcd 1.00+0.05a 15.30+6.65abc
X28 0.15+0.01ab 0.34+0.01bcd 0.40+0.05bcd 0.95+0.21bcdef 1.03+0.04a 15.10+6.32abed
X29 0.16+0.01ab 0.33+0.02bcd 0.39+0.03bcde 0.70+0.02fghi 1.06+0.04a 16.08+6.25ab
X30 0.15+0.01ab 0.43+0.01a 0.53+0.03a 1.19+0.05ab 1.08+0.06a 16.29+6.85a

7 FORUTRIER (BAA) .

7%

(Lew) & &35 0.88%, ik 6 A1 ITAO-6 &
T, A RIS R R YR R . Ik
RYIRHGE 1 5. 3 S EREMNFER . TR

BeRgH &

indicates the essential amino acid (EAA).

FRER. TEBRMENR
ITAO-6. ITAO-63. Shadow FI17% it

B

ot

o

=]

B
6 B 17

ITAO-3 .



M 221 #

WSS A

st of

NI YL

77

2.3 N[E)7E

5135.02 mg/kg, FfIrIAE e

P = ==
o L EK 1A

EZmMHNT YIREESH

MEMRPEAFENT oR (B4, &
AN, B B W EITER, e A, Bk OB
W, B, WETTR. EEETRT, WEERS
M2 5, A 144.03 mgkg, KA AME3
5, N 68.47 mgkg. #

2K 8 5, N
75, N 3018.76 mg/kg.

o =%
fD I
IE D

RE AR 6 5, N 2114.39 mg/kg, B
#Me 9 5, N 1183.88 mg/kg. 455w i [ 2

# 65, N 1064.55 mg/kg, ALK 8 5,
M 9 5. Navan Fl 7 2 511

A 570.73 mg/kg

MiTC RS B . BRIE, #E SR RoTR

I AN, B NSNS [ dh R ) R B

rEEs.

x4 TEHZRMTHIRSE

Table 4 Mineral contents of different oat varieties mg/kg
1 Material Na K Mg Ca Mn*
X1 98.68+0.05¢f 4008.63+1.96mn 1294.37+6.89uv 762.96+2.03hij 37.80+0.21ijk
X2 99.45+0.04ef 3442.41+19.00st 1507.57+1.74mno 620.69+2.03qr 51.14+1.52a
X3 102.88+0.31e 4307.18+13.89hi 1606.39+10.09hi 690.54+4.99lmn 34.29+0.16n0
X4 70.62+0.561 4532.70+46.63ef 1788.17+13.81cd 602.00+7.86qrs 26.60+0.91u
X5 131.96+2.84b 5135.02+121.73a 1254.98+15.73v 570.73+£23.10s 30.13+0.16st
X6 110.05£1.16d 4141.77+14.16jkl 1480.18+4.520p 681.82+2.49mno 22.72+0.28v
X7 144.03+0.94a 4417.66+31.76fgh 1565.86+3.74ijkl 725.93+5.65jkl 35.36+0.03mn
X8 68.47+2.241 4714.74+72.44¢d 1672.88+11.05fg 798.05+2.13fgh 38.34+0.21hij
X9 76.57+0.38jk 4948.99+24.40b 1812.04+8.18¢ 871.40+3.15de 40.64+0.47ef
X10 82.50+0.87hi 3972.30+27.58mno 2114.39+16.53a 1064.55+55.14a 43.88+0.23¢c
X11 98.44+0.09¢ef 3018.76+21.37v 1391.45+15.22rs 900.38+9.43cd 39.71+0.04fgh
X12 87.06+0.62gh 3498.19+28.48s 1471.78+5.880p 802.57+1.75fgh 37.41+0.09jk
X13 99.04+0.10ef 3344.21£51.89tu 1317.88+13.03tu 744.112.94ijk 35.76+£0.211mn
X14 99.32+0.11ef 3786.41+21.28qr 1493.74+5.46n0 704.12+6.27lmn 31.67+0.28qr
X15 100.47+0.81ef 3920.34+3.06nop 1635.28+14.56gh 592.49+3.40rs 33.65+0.040p
X16 114.25+0.81d 4087.53+30.75klm 1742.78+14.50de 626.88+2.63pqr 37.09+0.16kl
X17 140.43+1.56a 3836.35+1.97pq 1880.44+71.54b 770.66+3.02hi 39.41+0.24fgh
X18 71.38+0.211 3230.30+67.39u 1572.33+0.62ijk 947.09+8.56b 41.3440.15de
X19 83.71+0.25hi 3933.52+1.89nop 1514.10+2.95lmno 832.82+15.26¢f 45.49+0.48b
X20 91.61+3.52¢g 4032.64+19.15Imn 1417.86+1.24qr 815.82+2.43fg 28.00+0.58u
X21 97.86+0.20f 3705.03+33.44r 1183.88+5.09w 922.19+4.16bc 30.36+0.09rst
X22 99.14+0.03ef 3875.89+28.270pq 1356.34+10.24st 645.71+6.380pq 34.89+0.26n0
X23 99.89+0.14ef 4191.87+3.79ijk 1443.17+4.98pq 716.85+4.26klm 36.61+0.22klm
X24 123.76+5.30¢c 4213.18+4.80ij 1501.65+0.45n0 672.65+4.49n0 38.97+0.24¢ghi
X25 99.69+0.02ef 4347.10+21.12gh 1535.99+3.86klmn 665.57+1.81nop 40.18+0.16efg
X26 98.83+0.07ef 4459.66+12.76fg 1522.50+5.28klmno 615.33+£1.72qr 24.21£1.09v
X27 96.71+1.40f 4817.45+51.64¢ 1552.92+8.00jkIm 777.89+3.21ghi 29.51+0.32t
X28 85.75+0.50h 4603.39+5.67de 1586.51£10.40hij 753.73+4.02ijk 31.13+£0.25rs
X29 79.76%1.44ij 4202.32+1.73ijk 1689.02+6.35f 857.66+7.66de 32.71+0.24pq
X30 73.21+0.15k1 4184.28+2 .41jk 1707.41£13.84ef 935.82+6.90bc 42.81£0.70cd
Kl Material Fe* Ni* Cu* Zn* Se*
X1 18.51+0.32nopq 1.76+0.04¢ 2.62+0.01nop 25.15+0.05jklmn 0.24+0.01rs
X2 12.42£1.10u 0.57+0.01jklm 3.37+0.02fgh 24.20+0.15kImnop 0.30+0.00jk
X3 18.17+0.03pq 0.45+0.00klmnopq 1.70+0.05u 22.66+0.120pqr 0.27+0.01t
X4 22.81+0.32hijk 2.74+0.07a 3.83+0.08cd 20.31+0.89s 0.26+0.00k1
X5 32.96+0.77¢c 0.56+0.01jklmn 5.58+0.24a 27.18+0.60ghij 0.29+0.00nop
X6 27.64+0.49de 0.50+0.01klmnopq 2.68+0.01no 29.56+0.26¢cdef 0.35+0.01opqr
X7 37.46+3.71b 0.59+0.01kl 2.96+0.01kl 31.35+1.02¢ 0.59+0.011m
X8 20.22+0.221mnop 1.31+0.01h 3.11+0.05ijk 56.32+3.03a 0.4620.02hi
X9 45.79+0.69a 1.63+0.04ef 3.33£0.01gh 25.33+0.08jklm 0.41+0.10a
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1%} Material Fe* Ni* Cu* Zn* Se*

X10 20.69+0.08klmno 2.38+0.15b 4.21+0.10b 24.62+0.08klmno 0.29+0.01¢
X11 16.19+0.09qrst 0.93+0.16i 2.15+0.03s 25.71+0.22ijkl 0.28+0.00g
X12 15.05+0.19st 0.54+0.00jklmno 2.38+0.03qr 27.74+0.16fghi 0.32+0.011m
X13 18.27+0.040pq 0.42+0.00mnopqr 2.54+0.01opq 30.52+0.17cd 0.22+0.00mno
X14 20.91+0.09kImn 0.34+0.01qr 2.76+0.02mn 34.26+0.95b 0.28+0.00st
X15 24.51+0.30fghi 0.37+0.01pgr 3.26+0.03ghi 24.50+0.01klmno 0.30+0.00mno
X16 26.93+0.11def 0.43+0.00lmnopqr 2.494+0.01pq 23.5240.07mnopqr 0.43+0.01kl1
X17 34.64+0.37¢ 0.52+0.01jklmnop 2.65+0.00nop 21.98+0.06qrs 0.51£0.01f
X18 23.9240.26ghij 0.61£0.01jk 2.4240.01qr 23.894+0.031lmnopq 0.57+0.01c
X19 21.68+0.13jklm 1.93+0.11d 1.94+0.06t 23.12+0.30nopqr 0.49+0.01b
X20 17.84+0.20pqr 1.40+0.03gh 3.18+0.01hij 24.96+0.08klmn 0.50+0.01d
X21 15.48+0.13rst 1.5440.05fg 2.7240.01no 28.94+0.21defg 0.55+0.02cd
X22 14.05+0.16tu 2.11+0.05¢ 2.28+0.06rs 24.78+0.05klmno 0.20+0.01b
X23 17.09+0.08qrs 1.45+0.03gh 3.04+0.02jk 26.26+0.10hijk 0.21£0.00t
X24 19.85+0.12mnop 0.47+0.01klmnopq 2.81£0.01lmn 30.01£0.11cde 0.25+0.01pqr
X25 16.82+0.19qrs 0.36+0.00qr 3.68+0.03de 28.14+0.14efgh 0.29+0.00mn
X26 29.13+0.30d 0.40+0.01nopgqr 3.434+0.03fg 23.394+0.06mnopqr 0.26+0.000pq
X27 25.65+0.17efg 0.39+0.000pqr 3.97+0.03¢ 17.85+0.85t 0.24+0.01qr
X28 25.06+0.10fgh 0.29+0.01r 3.5440.07ef 22.20+0.25pqrs 0.33+0.01ij
X29 22.29+0.08ijkl1 0.53+0.00jklmnop 3.00+0.01jkl 21.71+0.14rs 0.37+0.00h
X30 26.42+0.19¢f 0.67+0.05j 2.93+0.02klm 23.78+0.04lmnopqr 0.44+0.01ef

T ONETTER, HARNEEITR.
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indicates trace elements, and the rest are constant elements.
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Table 5 Grey correlative degree and order of 30 oat varieties
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Material qual. weight Ranking Wel.ghted Ranking || Material Equal. weight Ranking Welhghted Ranking
correlation degree correlation degree correlation degree correlation degree
X1 0.5419 25 0.5552 26 X16 0.5333 27 0.5488 28
X2 0.5548 20 0.5718 20 X17 0.5889 7 0.6055 7
X3 0.5314 28 0.5491 27 X18 0.5712 14 0.5863 14
X4 0.5757 11 0.5886 12 X19 0.5621 17 0.5750 18
X5 0.6490 1 0.6579 1 X20 0.5546 21 0.5695 21
X6 0.5769 10 0.5895 11 X21 0.5714 13 0.5850 15
X7 0.5752 12 0.5895 10 X22 0.6056 4 0.6155 5
X8 0.5814 9 0.5923 9 X23 0.5818 8 0.6002 8
X9 0.6053 5 0.6175 4 X24 0.5408 26 0.5566 25
X10 0.6275 3 0.6432 3 X25 0.5588 18 0.5728 19
X11 0.5536 23 0.5687 23 X26 0.5241 30 0.5399 30
X12 0.5673 16 0.5843 16 X27 0.5550 19 0.5753 17
X13 0.5538 22 0.5692 22 X28 0.5276 29 0.5469 29
X14 0.6017 6 0.6137 6 X29 0.5693 15 0.5871 13
X15 0.5464 24 0.5611 24 X30 0.6414 2 0.6555 2
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Nutritional Composition Analysis of Different Oats Varieties
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Abstract Thirty domestic and international oat cultivars were analyzed for their essential nutrients, amino
acids, and mineral contents. The technique of grey correlation degree analysis was used to thoroughly assess their
nutritional composition. The findings demonstrated that compositions of some cultivars differed significantly,
indicating that oats possessed a high degree of genetic variation. The highest crude protein content was found in
Dingyou 1 (23.76%), the highest crude starch content was found in Bayou 6 (73.16%), and the highest crude fat
content was found in Baiyan 8 (10.03%). Among the functional nutrition indexes, the contents of total flavonoids
ranged from 420.08 (Jinyan 9) to 3395.12mg/kg(Bayou 9). Total phenol content ranged from 1516.02 (Bayou 5)
to 5463.71 mg/kg (ITAO-63). Phytic acid content ranged from 8.74 (Shadow) to 25.91 mg/kg (Keyan 1).
Compared with other amino acids, the contents of Glu, Leu, Asp, Arg were higher, while the contents of Cys and
Met were lower. The highest content of total amino acid was ITAO-63 (16.29%), the lowest was Bayou 1
(11.57%). Among them, the essential amino acid of the materials from Italy was generally higher, and the content
of ITAO-27 (3.94%) was the highest. The mineral elements of different resources of oats had particularly rich
genetic diversity. The order of major elements content was K > Mg > Ca > Na, while the order of trace elements
was Mn > Zn > Fe > Cu > Ni > Se. Ultimately, the equal-weight correlation degree and weighted correlation
degree research revealed that Bayou 8, ITAO-63, and Baiyan 6 were the top three comprehensive nutritional
attributes among 30 oat types. These cultivars can serve as the foundation for superior oat variety breeding or as
specialty cultivars for the creation and application of beneficial foods.

Key words Oat; Nutrient composition; Amino acid; Mineral elements; Grey correlation analysis
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