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Abstract: To investigate the nutritional characteristics of different specialty millet varieties, this study selected the local
specialty variety Qingyang Jiugu (QYJG) and the modern elite cultivar Longgu 23 (LG23) as research subjects, systemati-
cally comparing their differences in nutritional quality and metabolite profiles. The physicochemical components of both
varieties were measured, and their metabolites were analyzed using widely targeted metabolomics technology. Metabolite
characteristics were analyzed by principal component analysis, orthogonal partial least squares discriminant analysis, cluster
analysis and metabolic pathway analysis. Results showed that the amylose content of QYJG was only 0.91%, indicating that
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it was a typical waxy millet variety. QYJG exhibited higher contents of unsaturated fatty acids (90.85%), polyphenols
(1.00 mg GAE/g) and polysaccharides (7.66 mg/g) than LG23 (P<0.05), along with a relatively favorable fatty acid compo-
sition. In contrast, the contents of flavonoids (15.72 mg RE/g), essential amino acids (96.88 mg/kg) and total amino acids
(1765.72 mg/kg) in LG23 were significantly higher than those in QYJG (P<0.01). LG23 also contained abundant levels of
branched-chain amino acids and limiting amino acids, which confered a significant advantage in amino acid synthesis. A
total of 1408 metabolites were identified in QYJG and LG23, primarily consisting of lipids, alkaloids, flavonoids, amino
acids and their derivatives. And 587 significantly differential metabolites were screened, with 366 up-regulated in QYJG
and 221 up-regulated in LG23. These differential metabolites were mainly involved in pathways related to the biosynthesis
and metabolic pathways of secondary metabolites, amino acids, carbohydrates, vitamins and cofactors, as well as lipid.
Lipid and carbohydrate metabolic pathways were more active in QYJG, which might contribute to its antioxidant stability
and low glycemic properties. LG23 exhibited enhanced amino acid and flavonoid metabolic pathways, highlighting its
superior antioxidant capacity and nitrogen metabolism efficiency. This study revealed the differences in nutritional quality
and metabolic profiles between QYJG and LG23 from the perspectives of physicochemical properties and metabolomics,
which provided a theoretical basis for precise breeding of millet varieties and the development and utilization of related
products.
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TERY & I E MR YR NY/T 4479-2025 kR
EEETER IIME S CEETR ) BRIVTIRLE Sy & R A
MAKHE GB 5009.168-2016 W Z¢ 4= [ FKARE £
I PR A A2 )5 2 FE R ZH 43 e A 22 SR TRAH
o3 - HR I PR S W . 1 AR GE Ry 2R
SR b= I B S5 ) I B Y SV SN 1717 N L7 AN S
RIS b (a3
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0.05), [F) B 40 A0 U5 B2 & 2= 9.49%, W3 AL T
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Table 1 Contents of major nutrients in QYJG and LG23
TiH EiEtan QYIG LG23
WAy (%) 1.88+0.10 1.73+0.16
BT (%) 12.29+0.03 12.90+0.04"
SAE TRy D (%) 4.80+0.11 4.46+0.27
FIER (%) 73.59+0.79 72.49+0.48
EHEVER (%) 0.91+0.06 15.32+0.38"
FEARAR (%) 8.33+0.24” 6.04+0.17
EERETR (%) 1.16+0.076 5.82+1.16™
TR (%) 18.11£0.33" 12.92+0.16
REWI R 43 IR (%) 69.86+0.77 70.600.60
MEIRRFR (%) 2.88+0.23 4.18+0.21"
AHIFRETR (%) 90.85+1.02° 87.70+0.54
HIANRIITZ (%) 9.49+0.31 11.86£0.11"
#{[ (mg RE/g) 12.3240.50  15.720.63"
REE TN £ (mg GAE/g)  1.00£0.0085"  0.79+0.031
ek A (mg/g)  7.66+0.040™ 4.93+0.11
e # R EP<0.01, 03K P<0.05, FK2[F,
2.1.2 SEEEMRA s e Frid angk 2 P, PRIk

FERGI HY 21 FpYiff S 24 BENR, Ala 7E QYIG HoRAGHY,
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1 Gln 3 Fp 2 b F75 S FE R P, 3R H A i sl A
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A sm ) /AR AR EERE 1Y, GABA 2 —FhEZR
H TR B RE PR ELER P, FLFIME T T QYJIG s
PYAE ISR . U HEIR S TR, LG23 L FR
QYIJG(P<0.01), JUH J& P 75 S K2 1 & 1 hy
QYJG Y 2.30 fi5s

2 QYIG Ml LG23 il B S MR 413 5 7 it (mg/kg)
Table 2 Compositions and contents of free amino acids
in QYJG and LG23 (mg/kg)

Esiv] LR QYJG LG23
AN R (Phe) 7.78+0.06 8.65+0.07"
AR (Leu) 8.88+0.39 9.25+0.08
Sz R (1le) 8.30+0.8 8.99+0.46
LR (EAA) ﬁﬂﬁﬁﬁﬁﬁ(Met) 3.61x0.21° 3.14%0.13
AR (Val) 12.69+0.15  25.97+1.16”
&R (Thr) 20.84+£0.44"  5.13+0.13
AR (Lys) 18.00£0.46  28.13+1.39"
{65/ (Trp) 5.69+0.1 7.61£0.34"
G AR (Arg) 92.47+431  164.06+3.28"
(SEAA) 2H % W2 (His) 47.840.95  84.00+0.19"
B AW (Gln) 31.9942.65 148.81+8.17"
KEFB(Asp)  340.15+4521"  159.39+4.4
fi% 2 (Tyr) 7.70+0.09 7.71+0.32
fifiZ & (Pro) 3527+1.52  100.15+2.79™
SRR B AR (Glu) 227.1144.58 314.39+11.44™
(NAA) IR (Cys) 11.01£0.06  11.14+0.14
KA (Asn)  469.01+8.86™  398.1447.33
N2 (Ala) - 4.33+1.12
2254 J% (Ser) 3.56+0.62 -
H&R(Gly) 99.4243.85 251.45+8.58"
jkﬁ(ﬁif)%ﬁﬁ P-AMTH(GABA)  33.18+0.85"  25.28+1.19
WHEBIER(EAA) 8580144  96.88+1.177

LT EILM(CEAA) 172.25+7.59  396.87+8.29™
L TFEIEMR (NAA) 1193.23+41.16 1246.70+23.81
IR (TAA)  1484.46+44.36 1765.72£24.917

{: EAA=Phe+Leutlle+Met+Val+Thr+Lys+Trp; CEAA =Arg+His+Gln;
NAA=Asp+Tyr+Pro+Glu+Cys+Asn+Ala+Ser+Gly; “—"FRAK H
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