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Abstract: Flowers are an integral part of the agricultural ecosystem. Many flowers provide economic,
ecological, and human health values. Flowers also contain secondary compounds with antioxidative potential
which are beneficial for human health. The knowledge of bioactive compounds can encourage people to pay
closer attention to flowers in the agricultural ecosystem. Therefore, this research aimed to study relationship
between pigment colour and the antioxidant compounds of selected flowers including total phenolic content,
total flavonoid content and antioxidant activity. Eight types of agricultural landscape flowers; namely
marigold, sunflower, yellow cosmos, purple cosmos, sunn hemp, flame of the forest, red and green quinoa
(Chenopodium quinoa W.) were collected during late winter (January 2020). All samples were lyophilized and
then extracted using methanol maceration. Colour values (CIEL*a*b*), bioactive compound contents, and
flower extract relationships were thus evaluated using chemometric method. The results indicated that flame
of the forest had the highest values of red (26.14), yellow (131.87) and total phenolic content (0.09 GAE
catechin/extract). While marigold contained the highest content of total phenolic compound (4.01 GAE
catechin/extract) and antioxidant activity (75.45 percent). As a result, the overall flavonoid content was
related to the red and yellow values of landscape flowers. The total quantity of phenolic compounds was
linked to antioxidant activity. Nevertheless, the brightness value (L*) of the flowers did not correlate with the
bioactive compounds. This research explored new economic possibilities for flowers in agricultural

landscapes and argues for complete and biodiverse agricultural ecosystem.

Keywords: Agricultural ecosystem, chemical quality, flavonoids compounds, landscape horticulture, phenolic
compounds
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Table 1. Eight types of agricultural landscape flowers

Common name Scientific name Landscape flower figure

Yellow cosmos Cosmos sulphureus Cav.
Marigold Tagetes erecta L.
Sunflower Helianthus annuus L.
Sunn hemp Crotalaria juncea L.
Green quinoa Chenopodium quinoa W.

Red quinoa Chenopodium quinoa W.

Purple cosmos
Bidens bipinnata L.

Flame of the forest Butea monosperma O. Ktze.

P
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Table 2. Colour values of 8 types of landscape flowers
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Landscape flower types L* a* b*

Yellow cosmos 94.62 +0.01° -9.96 + 0.01° 30.69 + 0.04°
Marigold 94.52 +0.00° -11.00 + 0.01' 34.56 +0.04°
Sunflower 91.81+0.32° -13.00 + 0.09° 95.55 + 0.96"

Sunn hemp 90.72 +0.01° -10.98 + 0.02' 60.24 + 0.06°
Green quinoa 86.84 + 0.04' -9.65 + 0.01° 38.55 + 0.12°

Red quinoa 87.27 +0.07° -5.87 + 0.03° 31.84 +0.05'
Purple cosmos 89.84 +0.03° 3.67 +0.01° 5.94 +0.02"
Flame of the forest 79.67 +0.03° 26.14 +0.04° 131.87 +0.11°

Average + standard deviation with different letters in each column indicate significantly different (P < 0.05)
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Table 3. Contents of total phenolic and flavonoid compounds of landscape flowers

Total phenolic compound

Landscape flower types

(g Catechin equivalent/g extract)

Total flavonoid compound

(g Catechin equivalent/g extract)

Yellow cosmos 0.84 +0.01% 0.06 + 0.01°
Marigold 4.01 +0.59° 0.08 +0.01°

Sunflower 0.34 +0.07 0.07 £ 0.02%
Sunn hemp 0.70 + 0.01% 0.03 + 0.00°
Green quinoa 0.41 + 0.06" 0.02 + 0.00°
Red quinoa 0.19 +0.78° 0.04 +0.01°
Purple cosmos 1.14 +0.23° 0.03+0.01°
Flame of the forest 1.81 £ 0.16" 0.09 + 0.02°

Average * standard deviation with different letters in each column indicate significantly different (P < 0.05)
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Table 4. Antioxidant activity of landscape flowers

Landscape flower types

Antioxidant activity (%)

Yellow cosmos
Marigold
Sunflower
Sunn hemp
Green quinoa
Red quinoa
Purple cosmos

Flame of the forest

30.86 + 1.45°
75.45 +5.20°
25.86 + 0.69°
25.64 + 1.31°
33.61 + 2.54°
4119 +1.28°
4014 +1.15°
32.23 + 1.56°

Average * standard deviation with different letters in each column indicate significantly different (P < 0.05)
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-1 0 1
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‘ « Active variables  * Active observations |

Figure 1. Correlation of colour values with 8 types of landscape flowers

MG = Marigold, QN-G = Green quinoa, SH = Sunn hemp, CM-P = Purple cosmos, CM-Y = Yellow cosmos, QN-R = Red quinoa,

SF = Sunflower, FF = Flame of the forest

CM-Y L

Biplot (axes F1 and F2: 96.71 %)

F2(23.02 %)

SHgtaNR
N-G o* N
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0 1 2
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[ - Active variables + Active observations |

Figure 2. Correlation of bioactive compounds and 8 types of landscape flowers

MG = Marigold, QN-G = Green quinoa, SH = Sunn hemp, CM-P = Purple cosmos, CM-Y = Yellow cosmos, QN-R = Red quinoa,

SF = Sunflower, FF = Flame of the forest
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