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ABSTRACT 

Studies have consistently shown a lack of vitamin C in low- and middle-income countries, posing 

a significant health challenge. However, vegetables, particularly coriander, have emerged as a 

potential solution due to their high ascorbic acid content. In our study, we measured the ascorbic 

acid content in coriander (Coriandrum sativum L.) over three consecutive months in spring 2021. 

The ascorbic acid content of the harvested coriander was determined using a titration method with 

dichlorophenol-indophenol as an oxidizing agent. At the endpoint of the process, the solution was 

treated with a di-chlorophenol indophenol. The results were promising, with the ascorbic acid in 

coriander reaching 0.29 ±0.0033 mg.kg-1, indicating a hopeful increasing trend from the beginning 

to the end of the studies. This study highlights the rise in ascorbic acid content in coriander 

throughout the spring season, underscoring its potential as a significant dietary source to address 

vitamin C deficiency. 
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INTRODUCTION  

The most important vitamin in fruits and vegetables is vitamin C (also known as ascorbic acid) 

(Mirmohammadmakki, 2023; Fatima, 2021; Rossetti, 2020; Odeyemi, 2019; Amanda et al., 2011). 

Fruits and vegetables make up more than 90% of the vitamin C in diets (Sahbaz & Somer, 2019; 

Vasanth Kumar, 2013). The amount of ascorbic acid in vegetables, can vary depending on the 

season (Mieszczakowska-Frąc, 2021; Said-Al Ahl H.A.H. & Omer, 2014). Generally, vegetables 

grown in the warmer months, like spring and summer, tend to have higher vitamin C levels than 

those grown in colder seasons, like fall and winter (Medda, 2022; Phillips, 2018). It happens for 

sunlight exposure, which is more abundant in warmer months and helps stimulate plant vitamin C 

production. However, it is not just the weather that affects vitamin C levels (Feszterová ,2023; 

Fenech, 2018; Amanda, 2011). Factors like soil quality and, importantly, cultivation practices also 

play important roles in selecting the vitamin C content of vegetables (Rahman, 2024). By 

understanding these factors, vitamin C-rich vegetables can be grown and controlled in terms of 

nutrition. The amount of ascorbic acid in vegetables during different spring months can vary 

depending on temperature, sunlight exposure, and plant growth stage (Mieszczakowska-Frąc, 

2021). Generally, early spring vegetables like spinach, kale, and early varieties of lettuce tend to 

have higher levels of vitamin C as they benefit from cooler temperatures and ample sunlight 

(Medda, 2022). The plant growth stage also plays a role, as younger plants have higher vitamin C 

content. As spring progresses into later months, vegetables like peas, broccoli, and radishes also 

contain significant amounts of vitamin C. However, the levels might vary depending on the 

specific growing conditions and the maturity of the plants. Spring vegetables, with their freshness 

and nutritional value, including their ascorbic acid content, are a delightful addition to any diet 

(Feszterová, 2023; Paciolla, 2019; Fenech et al, 2018,). 

It is said it can act as an antioxidant and lower the risk of arteriosclerosis, cardiovascular 

conditions, and some types of cancer (Vasanth Kumar, 2013). Titrimetric and spectrometric 

techniques have often been employed to measure ascorbic acid. Ascorbic acid measurements can 

also be made using polarographic techniques (Shahbaz &somer, 1992). The living, edible parts of 

herbaceous, are essential foods that are very advantageous for preserving health and contain 

wholesome food ingredients (Odeyemi, 2019; Hanif, 2006). Leafy greens are excellent suppliers 

of antioxidants, minerals, vitamins, and other nutrients (Mirmohammadmakki, 2023; 

Mirmohammadmakki, 2022; Kumari, 2021). Globally, people consume different amounts of fruit 

and vegetables (Kaur & Tamber Aeri, 2019). Insufficient consumption of fruits and vegetables has 

been linked to diseases like obesity (WHO, 2018; Balarajan, 2009; HE, 2004; Sartorelli, 2008), 

hypertension (Alonso, 2004; Miura, 2004; Wang e, 2012); dyslipidemia/raised cholesterol 
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(Muraki, 2013; Fornés, 2004; Wild, 2004; Obarzanek, 2001; Sargeant, 2001). Coriander 

(Coriandrum sativum L.) is an annual herb that’s commonly used to add flavor to dishes. Its seeds, 

leaves, and roots are all edible, each bringing a distinct taste and purpose in cooking. The herb 

itself has a light, fresh flavor that can brighten up a variety of meals (Bhat et al. 2014). Coriander 

(belonging to the Apiaceae family) as one of the oldest crope that originally belongs to 

southwestern Asia, North Africa, and southern Europe, is an annual herbaceous plant, and can be 

used in different forms and, employed in various medicine (Gahory, 2022; Afshari, 2022; 

Hassanein, 2022; Gahory, 2022; Asfaw, 2021; Said-Al Ahl, 2014; Sangwan, 2011). Coriander is 

an annual plant, and it is herbaceous that came from the Mediterranean and Middle Eastern 

countries. it is famous as medicinal plants and encloud essential oil (Bhat et al. 2014). The medical 

benefits of coriander include the treatment of digestive, pulmonary, and urogenital problems as 

well as skin inflammatory disorders (Afshari, 2022; Dhakshayani & Priya, 2022; Gahory, 2022; 

Said-Al Ahl, 2014). Coriander is well known for its antibacterial, anxiolytic, analgesic, 

neuroprotective, anticonvulsant, migraine- relieving, low lipidemic, low glycemic, low blood 

pressure, and anti-inflammatory properties (Mirmohammadmakki & Hosseini, 2023; Dhakshayani 

& Priya, 2022). 100 g of fresh coriander leaves contain 250 mg vitamin C. (Singh, 2020) For the 

improvement of these nutritive properties, many cultural practices—such as controlled 

temperature, light, and mineral nutrient levels—have become standard practice in vegetable 

production systems (Kumari, 2021). May through July and October through January are sowing 

seasons for coriander (Coriandrum sativum L.). Coriander is picked when seed reach maturity and 

turn from dark green to brown (Devi, 2020). The findings of the present paper suggest that the 

combination of temperature-dependent activity during warm seasons can be harnessed to increase 

the levels of ascorbic acid in leafy vegetables, thereby improving their nutritional value. 

METHODS AND MATERIALS  

Coriander seeds (Coriandrum sativum L.) were taken from the Ministry of Agriculture, Tehran 

(Bean, vegetable, and seed manufacturing section) and planted in pots with suitable soil (pH 6.5) 

for the cultivation of this plant. Both flora for appropriate developing situations, from the 

beginning of planting to the quilt of harvest, have been monitored carefully. It should be noted that 

no fertilizer was used. In April, May, and June, when the vegetation reached harvesting, the 

samples were collected and assessed for ascorbic acid had been achieved. Because veggies are 

flora touchy to water pressure, watering was executed regularly (about two times a week during 

plant growth). The Number of treatments turned into nine treatments. The collected samples were 

transferred to the laboratory and kept at an ambient temperature. The coriander samples were dried 

and grinded at ambient temperature and finally kept in a suitable condition for further experiments. 
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These measurements were made on the samples: According to AOAC 967.21, ascorbic acid 

concentrations in the plant's aerial parts were measured. This method is based on titrating with 2,6-

dichlorophenol indophenol after extracting ascorbic acid from the sample using metaphosphoric 

acid and acetic acid. Until a light pink was achieved, the dye 2, 6-dichlorophenol indophenol was 

titrated. A 50-ml volumetric flask was filled with 50 milligrams of ascorbic acid. The sample was 

carefully weighed in a particular amount. Five milliliters of the ascorbic acid answer were diluted 

with 5 milliliters of the extraction answer. It was titrated immediately until a shiny purple appeared. 

The last calculation to determine the quantity of ascorbic acid changed primarily based on the 

preliminary weight of the sample. All experiments were done with three repetitions. 

Statistical Analysis 

Every measurement was made in triplicate. Data were presented as the mean ±SE (standard error). 

The information was statistically investigated using SPSS 24. Significant differences between the 

means were determined using the Duncan multiple range test. A P-value of 0.05 or less was 

regarded as statistically significant. 

RESULTS  

Titration was used to measure the concentration of ascorbic acid in the aerial parts of the coriander 

(Coriandrum sativum L.) plant for three months starting in spring. The results are shown in Figure 

1. 

Figure 2 shows the standard titration curve of ascorbic acid at different concentrations. The 

titration method was used to calculate the ascorbic acid content. The coefficient of determination 

was calculated after drawing the standard curve and doing the line equation calculation. 

The results from the test confirmed that the accuracy of coriander (Coriandrum sativum L.) 

measurements was excessive. The following outcomes can be a remarkable document to 

understand the extent of ascorbic acid changes for researchers and people searching out a source 

of ascorbic acid through herbal materials. Choosing a suitable dietary sample is sensible and 

helpful (Figure 1). 
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Figure 1: Mean concentration of ascorbic acid measured in different treatments in 

Coriander (C1: Ascorbic acid of coriander in May, C2: Ascorbic acid of coriander in Jun, 

C3: Ascorbic acid of coriander in July) 

The relationship between actual concentrations of ascorbic acid and measured concentration using 

the titration method in Coriander was shown in the Figure 2. 

 

Figure 2: Relationship between actual concentrations of ascorbic acid (x) vs measured 

concentration (y) using the titration method in Coriander. 
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This research showed that coriander (Coriandrum sativum L.)  had the highest ascorbic acid in 

June. The amount of ascorbic acid in this plant was satisfactory in May, and this amount was the 

lowest in April. 

The concentrations of ascorbic acid in coriander (Coriandrum sativum L.) increased considerably 

in May (0.253 ±0.0033 mg.kg-1) as well as June (0.29 ±0.0033 mg.kg-1). The measured mean 

amount of ascorbic acid in coriander (Coriandrum sativum L.) samples harvested in April was 0.2 

±0.06028 mg.kg-1. 

The recorded data on may indicating a significant increase from earlier months. This relatively 

low concentration underscores the early stage of the plant's growth or less favorable environmental 

conditions for ascorbic acid synthesis.  

The collected data on Jun reveals that this month provides the most favorable conditions for the 

synthesis or accumulation of ascorbic acid in coriander. This could be attributed to various 

environmental factors such as temperature, sunlight, and soil conditions, which are optimal during 

this period. 

This upward trend from April to May suggests that the plant's growth cycle and possibly the 

increasing temperatures and daylight hours contribute to the enhanced production of ascorbic acid. 

These findings are essential for agricultural practices and nutritional planning, as they identify the 

optimal harvesting time to maximize the health benefits of coriander.  

In 2016, a study investigated the flavor characteristics and free radical scavenging activity of 

coriander (Coriandrum sativum L.) foliage. One of the subjects of this research was the 

examination of vitamin C. Ascorbic acid was determined using the 2,6-dichlorophenol-indophenol 

visual titration method, as in the current study. Their results showed that coriander contains 1.16 

± 0.35 (mg.kg-1) of ascorbic acid, which was more than the amount in the present study 

(Priyadarshi, 2016). 

DISCUSSION 

The method is accepted in the American Pharmacopoeia (USP), and in Europe, it is the same 

method (Brater, 2002; Calam, 2002). On this basis, the titration method was also used in this 

research. 

It should be noted that ascorbic acid is determined by different methods, some of which are 

described below. In different investigations, different methods are used to measure ascorbic acid. 
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For example, in a comprehensive study by Guanghan et al., the amount of ascorbic acid in fruits 

and vegetables was determined by stripping voltammetry on a glassy carbon electrode. 

Of course, this research believes in the limitations of the titration method compared to more precise 

methods like HPLC or voltammetry. Still, it's necessary to mention that the advantages of this 

method, like being applicable with fewer facilities in the most experimental situations, must be 

considered. 

This method was successfully used to determine ascorbic acid in fruit and vegetable juices 

(Guanghan, 1994). Also, another study that was done by Wen-zhu Zhao et al., in 2020 used a new 

method to determine vitamin C content in fruits and vegetables. In the proposed research method 

mentioned above, computers' image and data processing capabilities are exploited by pairing a 

digital camera and a color reaction. An image acquisition device was also developed to collect 

solution image information for measurement after the dye reaction. Also, in the mentioned 

research, standard vitamin C concentration and color component curves were created by fitting 

non-linear, linear, and multivariate data. After announcing the range of detection by this new 

method, the researchers admitted that the accuracy of the proposed method is higher than the 

spectrophotometric method. However, more information was needed regarding comparing this 

method with titration. According to the researchers, the proposed new method has a simple design 

and facilitates easy operation (Mirmohammadmakki & Ziarati, 20115). It can be a suitable method 

to replace the spectrophotometric method for determining vitamin C in fruits and vegetables. 

However, the titration method is possible, according to the researchers present in this research. It 

should be more as well the mentioned research there was another research that focused on using 

new methods to determination of ascorbic acid. New methods of measuring vitamin C were 

conducted in 2023 to investigate the total content of vitamin C, ascorbic acid, and dehydroascorbic 

acid in food products with a voltammetry technique using tris (2-carboxyethyl) phosphine. It was 

treated as a reducing agent. In this research by Mazurek et al., the reduction of dehydroascorbic 

acid was done using tris(2-carboxyethyl) phosphine. The interference caused by the presence of 

tris(2-carboxyethyl) phosphine during the voltametric determination of ascorbic acid was 

effectively eliminated by reaction with N-ethylmaleimide. This method was much more accurate 

than the one used in the present study. According to the results announced by the researchers of 

this research, the analysis of dehydroascorbic acid content could have been more precise due to 

the use of the differential method. The results of the analysis and validation parameters of the 

developed method were determined with a high degree of compliance with the results obtained 

with the chromatographic reference method, which indicated the equivalence of the two methods, 

and this comparison made this research a fascinating and extensive research compared to the 

current research ( Mazurek , 2023 ). straightforward and more economical. Moreover, the extent 

of using the new method compared to the titration method in food, chemical, and medical fields 

https://sciprofiles.com/profile/1829004?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
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should be considered because, according to its researchers, this method is widely used in 

pharmaceutical sciences and food industries (Zhao, 2020; Harmeet Kaur, 2019). 

Also, in research by Sehbaz and Somer in 1991, ascorbic acid in fruits and vegetables was 

measured using conventional polarography. The amount of ascorbic acid in fruits and vegetables 

was determined as normal polarography revealed that oxalic acid and EDTA protected the vitamin 

during sample preparation, and oxalic acid was preferred for polarographic analysis (Sehbaz & 

Somer, 1991). The quality of coriander leaves as impacted by growth circumstances was examined 

in the Surya et al., 2018 study. The outcomes in their observations showed that the mean value 

(100g mg. -1) for vitamin C in Coriander leaves changed into observed to be extensively better in 

open fields (189.72) as compared to the rain shelter (124.55) (Surya, 2018).   In research conducted 

by Nigeria in 2020, researchers studied sixteen different vegetables widely consumed in Nigeria 

as food and medicine and conducted a quantitative analysis of ascorbic acid based on their 

availability and agronomic desirability in six different geopolitical zones in Nigeria. Ascorbic acid 

content was determined using iodometric titration. The data obtained from this research showed 

that all sixteen vegetables contain significant amounts of ascorbic acid. Like the current research, 

the results showed that these vegetables should be added to the diet in a suitable amount that can 

provide the daily amount of ascorbic acid needed by the body for normal and healthy growth and 

to protect against diseases (Olotu, 2020). In research by Khanum et al., the impact of drying 

Coriander on antioxidant activity and mineral content was studied. In their research, like the 

present research, the amount of the ascorbic acid was determined by the 2, 6-

dichlorophenolindophenol visual titration method. Their research examined the effects of four 

drying procedures on the coriander herbs' quality, mineral content, and antioxidant activity. The 

coriander herb was dried using several techniques, including low temperature, low humidity, 

infrared, sun, and hot air oven drying, and was then examined. Dried coriander that was kept at 

low temperatures and low humidity retained more ascorbic acid (Khanum, 2013). In order to focus 

on the health aspect and the nutritional importance of vitamin C, which is very important in this 

research, similar research conducted by Svetlana Trifunschi et al. in 2022 focused on determining 

the ascorbic acid content and antioxidant activity of different types of vegetables consumed in 

Romania from farmers and supermarkets. In the research of Svetlana Trifunschi and colleagues, 

vitamin C content in different types of bell peppers and tomatoes consumed in Romania was 

identified. Vitamin C content was determined using titration and iodometry methods, similar to 

the method of determining ascorbic acid in the present study. The research results showed that the 

vitamin C content in the analyzed bell peppers is between 4.693 and 11.264 mg/100 grams, and in 

the analyzed tomatoes, between 0.939 and 4.639 mg/100 grams. The mentioned study has shown 

that vegetables purchased from farmers have a higher vitamin C content than those purchased from 

supermarkets. Of course, in the current research, the advantage that existed was that the studied 

vegetable was monitored entirely from the beginning and controlled from the beginning of planting 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 10, Issue: 06 "November-December 2024" 

 

www.ijaer.in Copyright © IJAER 2024, All rights reserved  Page 804 

 

until it reached the amount the researchers could harvest them while in the mentioned study the 

researchers were collected the samples. This process was entirely under control. it should be noted 

that both studies demonstrated that local vegetables are a rich source of natural antioxidants and 

can be used to prevent various health conditions caused by oxidative stress (Trifunschi , 2022). 

CONCLUSION 

The results obtained from the present study were compared with those of other studies on 

estimating ascorbic acid from some local fruits and vegetables. The results of the present study 

were discussed with the results of the studies in the conclusion section. This study investigated 

changes in ascorbic acid in three consecutive months of spring. The method used in this study is 

the titration method for determining ascorbic acid in coriander with 2,4-DNPH, which is a simple 

and reliable method. It can be implemented in all laboratories with low facilities. Ascorbic acid 

plays an essential role in the human diet. Studies on ascorbic acid might help you choose 

vegetables that are nutrient-dense by nature. The ascorbic acid content of different consumable 

plant species varies. Hence, it is crucial to determine the concentrations in vegetables during the 

growing season. This study determined ascorbic acid changes in three consecutive months of 

spring. The results showed that the coriander's amount of ascorbic acid slightly changed from the 

beginning to the end of spring. A significant amount of ascorbic was observed in coriander. There 

was a significant statistical difference between the amount of ascorbic acid in the vegetables 

investigated in this study in different months. In order to get more amount of cilantro through the 

daily diet, it is suggested to consume compounds containing more ascorbic acid. This study 

indicated that the coriander's amount of ascorbic acid had no notable changes during harvesting. 

There are no statistically significant differences in coriander in all treatments (P > 0.05). An 

additional study on other minerals and vitamins in all vegetables in all situations and conditions is 

recommended. 

Comparing titration results with alternative methods for validation in future studies is 

recommended for further studies. 
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