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Abstract
Introduction
Basil (Ocimum basilicum L.) microgreen ig,a valuable plant belonging to the Lamiaceae
family, which is known as a superfood in the 21st century due to its high antioxidant
index, including phenolic compounds, flavonoids, ‘andécarotenoids. In addition to their
antioxidant and nutritional properties, microgreens are intraduced as one of the strategic
products that can be produced inwegetable production factories due to their short growth
period, compatibility with soilless eultivation systems, ability to be cultivated in layered
cultivation systems and high profitability. However, there are several challenges facing
vegetable producers that hinder the ‘development of microgreen cultivation. One of the
most important production parameters isylight intensity, the results of which are limited
on the performancevand“synthesis of basil microgreen secondary metabolites in past
research.
Materials and Methods
This research was condueted in the Department of Horticultural Science, Faculty of
Agriculture, Shahid €hamran University of Ahvaz, in February 2024. In this study, the
effects of five_lightyirtensity levels including 82.8 pmol m2s™, 165.6 pmol m™?s™, 248.4
pmol m?s™wane831.2 pmol m?s™ on the yield and antioxidant response of three
cultivars (Violete, Kapoor, and Red Rubin) and one genotype (Ablagh genotype) of basil
microgreens were\ investigated using a split-plot approach based on a randomized
complete block design in a floating system with four replications.
Results and Discussion
The results showed that the simple effect of light intensity on all studied traits had a
significant difference at the 1% level. Also, the simple effect of cultivar and the
interaction between light intensity and cultivar on all studied traits created a significant
difference. The light intensity of 331.2 pmol m?s™ was able to increase all the
biochemical characteristics and yield of all basil microgreens cultivars. The highest yield
was obtained in Red Rubin cultivar (4.1 kg m™) with light intensity of 331.2 pmol m2s™,
and had no difference with other cultivars in terms of yield. The highest antioxidant
capacity (78.31 %DPPH inhibition), anthocyanin (31.0 mg 100 g* fresh weight), vitamin
C (306.1 mg 100 g™* fresh weight) and phenolic compounds (2039.6 mg 100 g™ fresh
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weight) were measured in Ablagh genotype under light intensity of 331.2 pmol m? s,
and this basil genotype had no difference with other cultivars in terms of this study traits.
The highest amount of flavonoids was measured in Violeto cultivar (8.42 mg g™ fresh
weight) under light intensity of 331.2 umol ms™, and had no difference with other
cultivars in terms of flavonoids content. The highest amount of proline was measured in
Red Rubin cultivar (3.61 mg g™ fresh weight) grown under a light intensity of 331.2
umol m?s™, and had no difference with other cultivars in terms of flavonoids content.
Basil microgreen yield had a positive and significant correlation with antioxidant
capacity (r=0.977"), anthocyanin (r=0.991"), carbohydrate (r=0.889"), proline
(r=0.981""), vitamin C (r=0.998""), total phenolic compounds (r=0.995"), and flavonoids
(r=0.935"") at the 1% level.

Conclusion

The light intensity of red+blue LED lamps affected the synthesis wof secondary
metabolites and the yield of basil microgreens. Based on the results, all basil:microgreen
cultivars showed a high potential in the antioxidant compounds synthesissander the light
intensity of 331.2 pmol m™?s™. In general, Ablagh genotype undef €ontintious red and blue
LED light with intensity of 331.2 umol m?s™ due to its high,antioxidant properties and
higher nutritional value can be used for the cultivation of basil microgreens in the
floating system.

Keywords: Phenolic compounds, flavonoids, ‘antioxidanticapacity, carotenoid, vitamin
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Figure 1. Basil microgreens under continuous
red and blue LED light in a floating system.
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Table 1. Hoagland’s nutrient solution components.

Components  Concentration (mg L") Components  Concentration (mg L)
Ca(Nos),.3H,0 1180.75 H3;BO3 281
KNO; 505.52 MnSQO,.H,0 1.37
KH,PO, 136.09 ZnS0,4.2H,0 0.12
K,SO, 2.32 CuS0O,.5H,0 0.08
MgSO,.7H,0 492.94 Na,M00,.2H,0 0.05
Fe(EDTA) 23.08
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Table 2. Analysis of variance fornguality and biochemical traits based on mean of square.

) Antioxidant ] ] o Phenolic Flavonoid
Source DF Yield ; Anthocyanin  Carbohydrates  Proline Vitmin C
capacity Compounds ~ Compounds
Replication 3 0.004™ 20.29™ 0.009™ 0.017™ 0.01™ 5.28™ 0.63™ 0.003™
Lightintensity =~ 3  16.2%. . 1251.63" 403.39 0177 0.046™ 0.49™ 557" 1.415"
Error 6 0.001 29.51 0.06 0.143 0.053 1.758 0.027 0.007
Cultivar 3 24907 19.09" 33.85" 0.066" 0.027 ™ 0.098™ 2777 0.037
LightxCultivar 9 0.037" 8.40" 2.70" 0.56™ 0.061™ 0.023" 0.740 ™ 0.032"
Total error 24 0.001 6.22 0.09 0.031 0.19 3.40 0.021 0.01
CV (%) 8.96 3.96 7.87 6.48 9.03 2.89 12.88 10.42
ns, ** and * : Non-significant, significant at p<0.01 and p<0.05, respectively.
Table 3. Mean comparison of biochemical traits and yield of basil microgreens cultivars.
Treatments Yield Antioxidant Anthocyanins Carbohydrates Proline Vitamin C Phenolic Compounds CFIavonmd
ompounds
Light
: : . 2 (%DPPH -1 -1 1 -1 -1 -1
intensity Cultivar Kgm inhibition) (mg 100 g~ FW) (g 100g™ FW) (mgg FW) (mg 1009~ FW) (mg GA 100 g™ FW) (mg CAE g~ FW)
(umol m?s™)
d
82.2 Kapoor 59.1¢ 13.6° 1.7 1.5 154.7° 1006.6° 3.7
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Red 06 58.0¢ 14.0° 1.7¢ 1.7 153.0¢ 1005.9¢ 3.4¢
Rubin
d
Violetto 60.0¢ 13.7¢ 1.5¢ 1.5¢ 154.0¢ 1006.7¢ 3.6
d
Ablagh 06 59.0¢ 14.0° 1.8¢ 1.6° 153.8¢ 1006.6¢ 3.6
165.6 Kapoor L7 66.5° 18.3° 2.8° 2.2° 205.0° 1303.2° 5.0°
Red 17 65.6° 19.9° 17 2.0° 205.9° 1304.9° 47
Rubin
violeto~ 1° 63.7° 19.4° 2.1° 2.0° 205.5° 1309.4° 4.0°
Ablagh 18 61.5° 16.6° 2.6° 2.1° 203.8° 1303.0° 4.2°
b
248.4 Kapoor 31 73.1° 26.7° 2.4° 3.0° 259.6° 1807.2° 5.0°
b
RRE‘? 3.1 72.5° 25,40 3.0° 27" 250,40 1805.1° 5.9°
ubin
b
violetto 1 73.3° 26.1° 2.8° 2.8° 258.6° 1809.2° 6.0°
b
Ablagh 31 72.7° 25.4° 3.0° 2.7° 252.9° 1803.1° 5.9
331.2 Kapoor 4.1 75.6° 31.0° 3.7 3572 306.1° 2036.7° 8.1°
Red 4.1 76.0° 20.8° 46° 36° 300.8° 2039.6° 7.9°
Rubin
violeto 0 78.2 30.4 4.0° 3.2° 302.2° 2034.5° 8.3°
Ablagh 40 78.3 30.1° 4.8 8:4° 304.6° 2027.5° 8.4°
Different letters within each column indicate significant differences according to Dunéan’s multiple range test (p =0.05).
Table 4. Correlation coefficient between studied characters.
Yield Antl0X|_d ant Anthocyanins y Carbohydrates Proline  Vitamin C Phenolic Flavonoid
capacity Compounds Compounds
Yield 1
Antioxidant capacity 0.977 1
Anthocyanins 0.991 0,986 1
Carbohydrates 0.889°" 0.857 0.857" 1
Proline 0.981" 0.958% 0.978" 0.895" 1
Vitamin C 0.998™ 0.980™ 0.991" 0.897" 0.984” 1
Phenolic Compounds 0.9957 0.985" 0.993" 0.869” 09797  0.993" 1
0.935" 0936 0.936” 0.928™ 0.939™ 0950 0.930™ 1

Flavonoid Compounds

“Correlation is significant at the 0.01 level, ~ correlation is significant at the 0.05.
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