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To study the effect of germination conditions on the 

nutritional and microbial quality of microgreens 

 
Mulakala Geeta Bhabani 

 
Abstract 
Microgreens are nutrient-rich young plants harvested during their early growth stages, known for their 

intense flavors, vibrant colors, and various health advantages. A study investigated the impact of 

ultrasonic treatment on black carrot microgreens and found significant enhancements in germination rate, 

length, phenolic and flavonoid content, beta carotene, chlorophyll, and carotenoid content. Although 

antioxidant activity and ascorbic acid levels were affected by treatment time and temperature, the sensory 

attributes remained unaffected. The research indicates that using ultrasonic treatment can be a safe and 

effective approach to improve the safety and quality of microgreens, offering potential benefits in 

producing these nutritious and flavorful miniature plants. 
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Introduction 

Microgreens are young plants harvested when their first true leaves appear. They grow quickly 

in trays or containers using hydroponics or soil methods, taking 7 to 21 days. Popular varieties 

include amaranth, beets, kale, radish, and Swiss chard, with many others available. 

Microgreens are rich in bioactive compounds like phenolic compounds and GABA, boosting 

their antioxidant properties. Ultrasound, when combined with other methods, can eliminate 

foodborne bacteria. To make the most of ultrasound in sprout production, optimize treatment 

parameters and integrate genomics, proteomics, transcriptomics, and metabolomics. 

 

Material and Methods 

The research was undertaken at Lovely Professional University, specifically in the Department 

of Food Technology and Nutrition, which is part of the School of Agriculture located in 

Phagwara, Punjab. The study centered on the utilization of black carrot seeds and involved the 

use of an ultrasonic bath sonicator for experimentation. 

 

Ultrasound Seed Treatment 

A total of 16 ultrasonic exposures were carried out, each at a frequency of 40 kHz. In each 

treatment, 60 black carrot seeds were used, and this entire process was replicated three times. 

On average, the weight of 60 black carrot seeds was 991.3 mg. The experimental design 

followed a Completely Randomised Design (CRD), with three repetitions for each seed 

sample. For a duration of six hours, the seeds were soaked in a solution of distilled water. 

Subsequently, 60 seeds from each treatment were meticulously selected, placed in muslin 

fabric bags in duplicate, and submerged in the tank of a sonicator bath. Before commencing 

the ultrasound treatment, the tank was filled with distilled water that had been preheated for 25 

minutes. 

 

Production of Microgreens 

Microgreens were cultivated in an ideal climate-controlled environment inside a state-of- the-

art polyhouse, utilizing a growth medium composed of vermicompost and coco peat. Prior to 

sowing, the seeds underwent sonication treatment, and each treatment was replicated three 

times. The seeds were manually sown into plastic seedling trays, each containing 98 

compartments. A total of sixteen trays were prepared for each treatment and placed on 

thermocol stands within the polyhouse. 

After sowing, the microgreens were initially irrigated manually and later by an automated 

irrigation system to ensure optimal growth conditions. 

www.thepharmajournal.com


 
 

~ 772 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
No fertilizers or fertigation were utilized throughout the 

growing season. The polyhouse was meticulously maintained 

to provide optimal environmental conditions in terms of 

temperature, humidity, and air circulation. The microgreens 

were harvested once the first true leaves had developed. 

 

Growth Parameters 

Several characteristics were assessed to evaluate the 

germination and growth performance of microgreens, 

including: Germination Percentage: This measures the 

percentage of viable seeds that successfully sprout under 

specific conditions and is calculated using the formula: 

Germination Percentage = (Number of Germinated Seeds / 

Total Number of Seeds) * 100. It is an essential factor in 

assessing overall seed quality. Germination Rate: This 

assesses how quickly viable seeds germinate and start 

growing under favorable germination conditions. The 

Germination Rate Index (GRI) is determined by calculating 

the average number of days it takes for the seeds to germinate. 

In conclusion, this study undertook a comprehensive analysis 

of microgreens, focusing on key components and antioxidant 

activity. Several analytical methods were employed to assess 

the nutritional and antioxidant properties of these tiny greens, 

shedding light on their potential health benefits. Firstly, the 

study investigated the ascorbic acid content. This essential 

vitamin, known for its antioxidant properties, was determined 

using a meticulous process involving the mixing of the 

material with 4% oxalic acid, subsequent filtration, and 

titration with 2,6-dichlorophenol indophenol. This step helped 

quantify the concentration of ascorbic acid, a vital component 

contributing to the nutritional quality of microgreens. 

Secondly, the Total Phenolic Content (TPC) was evaluated. 

Gallic acid served as a reference standard to create a 

calibration curve. Various concentrations of gallic acid 

solutions were prepared and mixed with reagents to initiate a 

reaction. After an incubation period and subsequent 

measurement of absorbance, the TPC was determined. This 

analysis provided insights into the presence of phenolic 

compounds, which are renowned for their antioxidant and 

health-promoting properties. Thirdly, the study assessed the 

Total Flavonoid Content (TFC). To achieve this, a stock 

solution of quercetin was prepared and used to create a 

calibration curve. Different concentrations of quercetin were 

produced by dilution and mixed with specific reagents. After 

a defined incubation period, the absorbance at a particular 

wavelength was measured. This step allowed for the 

determination of flavonoid content, which is associated with 

various health benefits. Furthermore, the DPPH Free Radical 

Scavenging Activity was examined. Similar to the TFC 

analysis, quercetin was used to establish a calibration curve. 

The extract was combined with reagents, and after a specific 

reaction time, the absorbance was measured. This assessment 

provided insights into the microgreens' potential to scavenge 

free radicals, indicating their antioxidant activity and potential 

health-related benefits. Statistical analysis was conducted 

using a Completely Randomised Design (CRD). The results 

were presented as mean values with standard deviations (SD), 

providing a comprehensive overview of the data. The LSD 

pair-wise comparison test was employed to determine 

significant differences between mean values. This rigorous 

statistical approach ensured the reliability and robustness of 

the study's findings. 

 

Results and Discussion 

In this study, the impact of ultrasonic treatment on black 

carrot microgreens was investigated comprehensively. The 

findings revealed significant enhancements in germination 

percentage and rate when subjected to ultrasonic treatment, 

with the most favorable outcomes observed at 11 minutes of 

treatment at 30 °C. Moreover, ultrasonic treatment led to 

changes in seed structure, potentially contributing to 

improved germination rates. However, there was a reduction 

in the ascorbic acid content in the microgreens post-treatment, 

especially at higher temperatures and longer durations. On the 

positive side, ultrasonic treatment notably increased the levels 

of total phenolics and flavonoids, indicating the potential 

health benefits of consuming these microgreens. Furthermore, 

the study highlighted a substantial increase in antioxidant 

activity, attributed to ultrasonic treatment, which facilitated 

the release and extraction of bioactive compounds. Overall, 

these findings underscore the potential of ultrasonic treatment 

in enhancing the nutritional and antioxidant properties of 

black carrot microgreens, making them a promising option for 

health-conscious consumers and researchers alike. 

 

Conclusion 

To summarize, the study demonstrated the positive effects of 

ultrasound treatment on black carrot microgreens. Ultrasound 

improved germination rates, growth, and nutrient content 

without compromising sensory attributes. Treated 

microgreens showed longer lengths, higher nutritional value, 

and increased appeal. The method also proves beneficial for 

breaking seed dormancy in certain plant species, simplifying 

the germination process. Overall, the findings suggest that 

ultrasound holds promise as an efficient and alternative 

technique for enhancing microgreens' quality and cultivating a 

wider range of plant species. 
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