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ABSTRACT

Introduction: Quinoa (Chenopodium quinoa willd.) is widely recognized as a nutrient-rich crop with exceptional nutritional value. Given
its importance, it is crucial to assess the phytochemical diversity and oil content among different cultivars and genotypes to enhance our
understanding of its nutritional and health-related properties.

Materials and methods: A completely randomised design (CRD) experiment was conducted on commercial cultivars (Atlas, Gizal, Red
Carina) and various quinoa ecotypes (Q4, Q29, Q2, Q12, Q3, Q1) with three replications at Razi University during the 2023-2024 growing
season. The evaluated traits included oil percentage, total soluble sugar content, total phenol content, total flavonoid content, and SDS-
PAGE analysis.

Results: The analysis of variance for quinoa genotypes regarding the studied traits revealed a highly significant difference (at the 1%
probability level) among different quinoa cultivars and ecotypes. Additionally, mean comparison results showed that ecotype Q4 had the
highest total soluble sugar content (404.773 mg/L) and total flavonoid content (0.825 pg/L). Heatmap analysis categorized the cultivars and
ecotypes into two distinct groups. The first group (Q1, Gizal, Red Carina, Q12) had the lowest values, while the second group (Q4, Q29,
Atlas, Q2) exhibited the highest values for total soluble sugar, total phenol, and total flavonoid content. Correlation analysis showed a strong
and highly significant positive correlation between total soluble sugar content and total phenol content (0.60**) as well as between total
phenol content and total flavonoid content (0.60**).

Conclusion: Principal component analysis (PCA) indicated that the first two components accounted for 79.3% of the observed variations,
suggesting that these two components explain a significant portion of the diversity among quinoa cultivars and ecotypes. This analysis
highlighted the significant importance of total soluble sugar, total phenol, and total flavonoid content in this study. SDS-PAGE analysis of
seed storage proteins revealed seven distinct protein bands within a molecular weight range of 20 to 70 kDa across the six ecotypes and
three commercial cultivars. A single protein band with an approximate molecular weight of 40 kDa, constituting about 11% of the total
bands, could serve as a stable genetic marker for quinoa.
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Tablel- Characteristics of the studied quinoa genotypes
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Sensitivity cultivation type

59, slals oo rbasie e 5b e ICBA Q1
Day-neutral Grain mid-maturing semi-bitter Open Green

=59, 0 5kaiags o by Ghides St e ICBA Q2
Day-neutral dual-purpose mid-maturing semi-bitter Open Green

5595 o ygkategs o ylawgie lidess 03 piddes o ICBA Q3
Day-neutral dual-purpose mid-maturing semi-bitter Semi-dense Green

559, 0 5kaiage o by e St e ICBA Q4
Day-neutral dual-purpose mid-maturing semi-bitter Open Green

59 lals 002293 Sbidess 03 pi8 Ao el Chile Q12
Day-neutral Grain early-maturing semi-bitter Semi-dense Green

E59) slals oybgie Ehes 00 pid dacs B Chile Q29
Day-neutral Grain mid-maturing semi-bitter Semi-dense Green

s lals 3355 sliaas 03 yibdags s Egypt Gizal
Day-neutral Grain early-maturing semi-bitter Semi-dense Green

=58 slails ooRS Fiaas 05,58 o Netherland Atlas
Day-neutral Grain late-maturing semi-bitter Dense Green

9, slails o ylawgie lidas 05 piddays [ Netherland  Red Carina
Day-neutral Grain mid-maturing semi-bitter Semi-dense Green

ICBA: International Center for Biosaline Agriculture, UAE
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Table 2- Analysis of variance of the studied cultivars and ecotypes in terms of the traits
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Figure 4- Heat map analysis of quinoa ecotypes and cultivars based on the studied traits
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