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Introductıon

Asthma is a complex lung disease that affects approximately 
300 million people worldwide. It is distinguished by variable 
airflow obstruction and Airway Hyper Responsiveness (AHR) 
resulting in episodic and reversible bronchoconstriction as a 
reaction to a variety of environmental stressors such as allergens. 
Extrinsic asthma and intrinsic asthma are its two types. Extrinsic 
asthma often known as allergic asthma is caused by allergens. 
Intrinsic asthma also known as non-allergic asthma can be 
triggered by a number of causes such as aspirin, lung infection, 
exercise, cold, stress and obesity [1].

Asthma is a serious disease that can endanger a person’s 
life and have a major effect on their everyday lives. It is caused 
by an interaction of genetic and environmental variables that 
can combine to influence the disease’s progression. One of the 
main reasons could be changes in dietary patterns caused by 
an excessive intake of highly processed and refined foods and a 
reduced consumption of vegetables and fruits. Diets with these 
features are more likely to result in obesity, which is a serious 
public health concern and ultimately becomes a risk factor for 
asthma. Obese persons are more likely to suffer from asthma, 

Abstract

Lifestyle modification and poor nutrition have led to a major shift in eating patterns. Herbal foods have gained extensive consideration because 
of the presence of abundant phytonutrients in them. Among the beverage products, Tea is mostly liked by individuals from different age group. 
However, their nutritional quality can further be improved by incorporating healthy ingredients like liquorice root and fennel seed powder. 
Liquorice root has functional and therapeutic potential to treat asthma due to the presence of bioactive components like Glycyrrhizin. The present 
project has been designed to find out quality characteristics of herbal teamix incorporated with liquorice root and fennel seed powder. For the 
purpose, liquorice root and fennel seed powder were prepared and evaluated for mineral, total phenolic content, total flavonoid, antioxidant 
analysis, and bioactive component. The results of the mineral content of liquorice root and fennel seed powder showed that it holds (1203mg) 
calcium, (1737mg) potassium, (372mg) magnesium. Liquorice root possessed total phenolic content (873mg GAE/100g) and total flavonoid 
content (270mg RE/100g). Antioxidant (DPPH) value was (70%), and bioactive compound (31.7g) and Fennel seed possess total phenolic 
content (13.47mg GAE/100g) and total flavonoid content (0.04mg RE/100g). Antioxidant (DPPH) value was (78%). Liquorice root powder was 
mixed with fennel seed powder in different combinations. All formulations were converted into herbal teamix followed by their compositional 
and phytochemical analysis. The demonstration of mineral analysis of all treatments of herbal teamix from T0 to T5 showed ranges of calcium 
(118.17 to 489.98mg), potassium (40.45 to 680.99mg), magnesium (1.94 to 157.31mg) mg/100g respectively. The TPC results illustrated that 
the highest content (853.05mg) was found in T0, and lowest (516.73mg) in T5. The highest TFC (268.24mg) was also present in T0. Antioxidant 
activity ranged from (68.46mg) for T0 to (72.27) mg for T5. The product was also assessed for color. With the decrease in the liquorice powder, 
color of herbal teamix was also decreased. Afterwards, sensory acceptability of the product was judged for different attributes like color, taste, 
aroma, mouthfeel, and overall acceptability. Based on composition and sensory analysis, herbal teamix containing 70% liquorice root powder 
and 30 of fennel seed powder (T4) was preferred as best treatment. From the results it was clear that there was a need to use underrated but 
versatile herbs like liquorice root and fennel seeds to develop value added products with high nutritional value.
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have more frequent and severe signs and complications and have 
a worse quality of life and less respond to asthma therapies [2].

Liquorice root (Glycyrrhiza glabra) is a perennial herb or 
subshrub that grows 3 to 7 feet high with a long, cylindrical and 
branched form [3]. Liquorice grows naturally in Baluchistan, 
Chitral and Hindu Kush Himalayan areas. Its Chitral roots are thick 
and its quality is similar to Chinese liquorice [4]. Countries that 
produce liquorice roots are Iran, Afghanistan, China, Pakistan, 
Iraq, Azerbaijan, Uzbekistan, Turkmenistan and Turkey [5]. 
Between 2009 and 2018, global exports of liquorice commodities 
totaled more than 246, 234 tones and worth at more than USD 
1.735 billion [6].

The bioactive component glycyrrhizic acid was identified 
primarily in the woody parts of the roots. Other similar substances 
such as soyasaponins and flavonoids are found in every part of the 
plant [7]. It has been utilized as a flavoring agent and sweetener 
in Asian countries as well as a traditional herbal treatment [8]. 
For asthma, 1.0 to 5.0g of dried root powder liquorice three times 
per day is recommended. A standardized liquorice extract dosage 
of 250 to 300mg three times a day (containing 20% glycyrrhizin 
acid) is recommended in asthma. Glycyrrhizin glabra roots were 
found to relax the tracheal smooth muscle and its effect on asthma 
were studied in-vivo and in vitro [9].

Fennel (Foeniculum vulgare) is herbaceous plant of Apiaceae 
family. It’s a hard perennial herb with feathery leaves and yellow 
flowers [10]. Fennel seeds are widely grown throughout Europe, 
the Middle East and the Mediterranean regions for their peculiar 
sweet and anise flavor [11]. The seeds are native to Southern 
Europe and are a common ingredient in China, Turkey and India. 
India is the world’s largest fennel producer with over 153,000 
tons of fennel in 2016-17 and Syria, Egypt, Turkey, Germany, Spain 
and Pakistan are the other major fennel producers [12]. Its major 
components of have been identified as trans-anethole, fenchone, 
estragole (methyl chavicol) and phellandrene [13]. Its essential 
oil also promotes the contraction of the tracheal smooth muscle, 
which may aid in mucus expectoration [14].

 Medicinal herbs and seeds are the blessing of nature which 
have been an integral part of human history and culture for 
centuries. Tea is one of the most popular drinks around the globe 
and equally liked by everyone. It is a major part of snack time 
especially in Asia. It is made by dipping powder in hot water to get 
an extract. The production and consumption of tea is increasing 
dramatically. The extract of the liquorice compound glycyrrhizin 
relieves symptoms of asthma. Both of these compounds have 
many therapeutic uses because of their phytochemicals profile 
and it is preferable for people to drink in asthma. There is no 
source that provides as quick relief as my product will be. The goal 
is to provide patients with a source that provides immediate relief 
from that issue. The main objectives of this research include:

•	 Development of liquorice root and fennel seed based 
herbal teamix

•	 Nutritional and phytochemicals analysis of teamix

•	 Checking consumer acceptability through the sensory 
evaluation

Materials and Methods

The present study has been carried out in different laboratories 
of National Institute of Food Science and Technology, UAF. In this 
study, liquorice root and fennel seeds based herbal teamix was 
developed and evaluated for its beneficial health benefits. The 
protocol has been described as: 

Procurement of Raw Materials

The raw ingredients like fennel seeds and liquorice roots were 
procured from the local vendors in Faisalabad.

Preparation of Raw Materials

Liquorice roots and fennel seeds were first cleaned and 
washed to remove any foreign entities and dust. Any damaged 
or discolored roots and seeds were separated by manual 
sieving. Afterwards, liquorice roots were completely dried using 
dehydrator. Then liquorice roots and fennel seeds were grinded 
into powdered form. Samples were stored in airtight jar for 
further study (Figure 1).

f1

Analysis of Liquorice Root and Fennel Seed

Mineral analysis

Mineral content (magnesium, potassium and calcium) of 
herbal teamix was accessed by using the method of AOAC [15]. 
Wet digestion of the materials was done for this purpose so, 
it took a 2g sample of herbal teamix and added 7ml HNO3 and 
3ml HCIO3 to a beaker. Then all the chemicals were mixed and 
heated on a hot plate until it was colorless or golden brown. After 
30 minutes, it had cooled. It was still a 2ml solution but now the 
volume has been increased with distilled water to 100ml. it has 
now been purified on filter paper and put in a bottle. Calculations 
were made by using an atomic absorption spectrophotometer for 
calcium concentration and a UV visible spectrophotometer for 
magnesium and potassium levels.

Total Phenolic Content (TPC)

The ratio of phenolics in the sample’s extract was measured 
using Folin-Ciocalteu technique. Total phenolic content was 
determined according to protocols used by Naz et al. [16] To 
create a 2mg/ml standard gallic acid solution, weigh 0.1g of gallic 
acid and mix with distill water (50ml). To analyze the herbal 
teamix samples, 40mL of the sample extract or gallic acid standard 
was combined with 1.8ml Folin- Giocalteu reagent, which had 
been previously 10-fold diluted using distilled water. Afterward, 
1.2ml of sodium bicarbonate (7.5%) was transferred to mixture. 
The resulting mixture was cooled down for 5 minutes at room 
temperature. After 60 minutes of standing at room temperature, a 
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spectrophotometer was used to detect the wavelength at 765nm. 
The results were expressed as mg gallic acid equivalents per gram 
of sample analyzed.

    /=T C x V M  where,

T = total contents of phenolic compound in mg GAE/g plant 
extract.

C = the concentration of gallic acid calculated from calibration 
curve in mg/mL.

V = the volume of extract in mL.

M = the weight of plants extracts in grams.

Total Flavonoid Content (TFC)

The total flavonoid contents s of the samples was determined 
by following the method described by Rehman et al. [17] using 
Catechin as a standard. The procedure likely involved the 
following steps. A known amount of Catechin was dissolved in 
ethanol to create a standard solution of known concentration. The 
banyan fruit powder samples were prepared for analysis. This 
likely involved extracting the flavonoids from the samples using 
an appropriate solvent or extraction method. A series of working 
standard solutions of Catechin with varying concentrations 
were prepared by diluting the standard solution with ethanol. 
These solutions would cover a range of concentrations to create 
a calibration curve. The absorbance of each standard solution 
and the sample solutions was measured as a specific wavelength 
using a spectrophotometer. The wavelength chosen is typically 
the one at which the flavonoids absorb light most efficiently. 
Using the calibration curve and the corresponding absorption 
values of the sample solution, the concentration of flavonoids in 
the banyan fruit powder samples was determined. The results 
were given in milligrams of catechin equivalent per unit of sample 
(e.g., per gram). To ensure accuracy and precision, all calculations 
and measurements were likely recorded in triplicates, meaning 
each sample was analyzed three times independently. By using 
Catechin as a standard, the flavonoid contents s in the banyan 
fruit powder samples could be quantified based on its equivalent 
Catechin contents s. This method allows for a reliable comparison 
of flavonoid levels in different samples and provides valuable 
information about the antioxidant potential of the banyan fruit 
powder sample.

Antioxidant analysis

The antioxidant potential of the sample was evaluated using 
2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay, 
as described by Shahid et al. [18]. To perform this technique, 1 
ml of the DPPH (0.004%) in methanol solution was added to 3 
ml sample. Later, the prepared solution was kept in dark for 
thirty minutes. The absorbance was recorded at λ 517nm. A 
low absorbance of reaction combination suggests strong radical 

scavenging activity. The solution empty of plant extract served as 
the control group [19]. The test was repeated three times to avoid 
any human error. To determine DPPH percentage inhibition in 
radical samples, the following formula was followed

( ) ( )
( )

0 1

0

Blank absorbance A   Sample absorbance (A )
DPPH Inhibition %  *100

Blank absorbance A
−

=
    

where,

     A0 = Absorbance of blank.

     A1 = Absorbance of sample.

Ascorbic acid was used as a positive control.

Bioactive component analysis

The glycyrrhizic acid concentration of all the liquorice 
extracts was determined using a High-Performance Liquid 
Chromatography (HPLC) equipment (PerkinElmer, Series 200, 
Shelton, CT) in accordance with the procedures of Tian et al. [20]. 
Prior to HPLC analysis, all of the sample vials were filtered and 
vortexed using a gyromixer utilized a 25mL sample loop Reodyne 
injection valve. The UV wavelength was set to 252nm and the 
flow rate was 1.0mL/min. For a subsequent HPLC examination, 
all solvents were filtered using a disposable syringe filter unit 
(0.2lm). A column (a Shimpack C18 column with a mobile phase 
of methanol-water (70:30, vol/vol, containing 1% acetic acid) was 
used to analyze Glycyrrhizic acid.

Preparation of Herbal Teamix

Herbal teamix were prepared using a modified recipe of Xu 
et al. [21]. Liquorice root and fennel seed were properly weighed 
and mixed together in polythene teabags and stored for further 
analysis. Five formulations of herbal teamix were prepared along 
with control (Table 1) (Figure 2). 

Table 1: The Treatment Plan used for Herbal Teamix.

Treatment Liquorice Root (%) Fennel Seed (%)

T0 100 0

T1 90 10

T2 85 15

T3 80 20

T4 70 30

T5 60 40

T0 = 100% liquorice root powder act as control.

T1= 90% liquorice root powder, 10% fennel seed powder.

T2= 85% liquorice root powder, 15% fennel seed powder.

T3= 80% liquorice root powder, 20% fennel seed powder.

T4= 70% liquorice root powder, 30% fennel seed powder.

T5= 60% liquorice root powder, 40% fennel seed powder.
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Figure 1: Preparation of Raw Materials.

Figure 2: Preparation of herbal teamix.

Analysis of Herbal Teamix

Mineral analysis

Mineral analysis of herbal teamix was calculated to patronage 
their standard protocol [15] as discussed before.

Phytochemical analysis

TPC [22], TFC [23] and anti-oxidant potential [24] of 

herbal teamix were assessed using their respective methods as 
demonstrated earlier.

Color analysis

Colorimeter was used to analyze the color of herbal teamix as 
determined by [25]. Utilizing criteria of lower and upper limits, a 
calorimeter was calibrated (51cm for dark and 151cm for light). 
Petri plate was entirely filled with product sample and the surface 

http://dx.doi.org/10.19080/NFSIJ.2025.15.555901


Nutrition & Food Science International Journal

How to cite this article:   Hafiz Nafees Ul H, Ali U, Sabiha A, Noor F, Wajeeha S, et al. Utilization of Liquorice Root and Fennel Seed Based Herbal Tea Mix for 
the Relief of Asthma. Nutri Food Sci Int J 2025. 15(1): 555901.  DOI: 10.19080/NFSIJ.2025.15.555901005

was smoothed by removing sample from the plate’s upper surface. 
In order to get the most reflection, the color meters photocells 
were used to emerge the sample and the display reading was 
recorded and compared with the standards.

Sensory evaluation

Sensory characterization of herbal teamix was performed for 
color, aroma, taste, mouthfeel and overall acceptability by using 
the 9-Point Hedonic scale [26]. Postgraduate student of NIFSAT 
were selected as a judge to find the best treatment of herbal 
teamix. The range of the scale was from 1 (extremely disliked) to 
9 (extremely liked). Herbal teamix were placed with labeled in a 
different cup. These cups were placed in front of the judges so that 
they could give scores whether they liked the product or not. To 
increase the validity of analysis, the judges were given water in 
between the samples to rinse their mouth. 

 

Statistical Analysis

To highlight the significant level, the data from the 
characterization and production of herbal teamix was statistically 
analyzed using the Completely Randomized Design (CRD) and 
ANOVA [27]. 

Results and Discussion

Liquorice root and fennel seeds were the two main research 
ingredients used in this study. Firstly, these were cleaned and 
washed to remove the dust and dirt particles. Afterwards, dried 
both the ingredients followed by grinding them into powder. These 
powders were analyzed for selected minerals, phytochemicals 
(TPC, TFC and DPPH) and bioactive components. Afterwards, 
herbal teamix was developed by using liquorice root and fennel 
seed in different proportions. It was also subjected to mineral 
and phytochemical analysis and color. Furthermore, a sensory 
evaluation was done for color, aroma, taste, mouthfeel and overall 
acceptability. T4 (Herbal teamix composed of 70% liquorice root 
and 30% fennel seed powder) was chosen based on its chemical 
composition and sensory qualities. Discussion of the study’s 
different results are given below:

Analysis of Liquorice Root and Fennel Seed

Mineral analysis

Means and standard deviation for mineral analysis of 
liquorice root and fennel seed has been presented in Table 
Analysis showed that in liquorice root (mg/100g), presence of 
calcium was recorded to be 3.03±0.21, magnesium 2.12±0.14, 
potassium scored 37.9±2.58 and fennel seeds (mg/100g mg) Ca, 
K content were reported to be magnesium 370±26.82, calcium 
1210±83.99 and potassium 1700±118.29 respectively. From these 
results it was observed that liquorice root contained potassium 
in higher quantity while the presence of magnesium is very 

low, but this indicates that overall liquorice root is quite a good 
source of minerals while fennel seed contains high higher level 
of potassium calcium and a significant amount of magnesium as 
well. Recommended value of potassium is less than 2000mg/day 
so, both these ingredients could not cause any health problems to 
hypotension patients. Husain et al. [28] who demonstrated that 
liquorice root contains potassium (0.66%), calcium (1.87%) and 
magnesium (0.17%).

Similar findings are illustrated by Desoky et al. [29] who 
examined that the mineral composition of liquorice root extract 
contains potassium 47.2g kg-1, calcium 2.20 and magnesium 3.80, 
respectively. Badr et al. [30] also showed that liquorice roots are 
not only excellent sources of calcium, potassium and magnesium 
but also contains copper in minute amounts. The difference in 
findings may be due to temperature, humidity, soil composition, 
extraction technique and genetic variation which affects the 
storage of mineral content in liquorice root powder (Table 2). 

The obtained results showed that liquorice root contains 
considerable amount of minerals. Similar results showed by 
Hamad et al. [31] that the primary component of the liquorice 
root extract (112.2 g/100g) was calcium. The quantity of iron in 
liquorice extract was determined to be rather low, at 1.70 g/100g. 
These results are in line with those reported by Singh and Singh 
[32], who analysed the mineral composition of a few therapeutic 
herbs that are primarily used as conventional condiments and 
find that fennel seed has a considerably higher K content than 
other seeds., 1030.1, 11.6 4.52, 3.81, 20192 and 1.54mg/100g 
of calcium, iron, sodium, manganese, potassium and zinc were 
the mineral contents of fennel seed. The study by Bukhari et al. 
[33], who examined the significant amounts of minerals found 
in Foeniculum vulgare, particularly (mg/100g) manganese 
211.35±7.40, sodium 16.21±0.65, potassium 852.45±33.25 and 
iron 9.72±0.38 is also like these results.

Total phenolic content

Means with standard deviation of liquorice root powder 
and fennel seed has been shown in Table 2. The results clearly 
demonstrated that total phenolic content mean values in the 
liquorice root powder is (873.68±61.15mg GAE/100g) DW while 
in fennel seed powder is (13.43±0.4 mg GAE/100g) DW.  According 
to Esmaeili et al. [34], In the Bajgah community, TPC (mg GAE/g 
DW) varied from 6.18 ± 0.33 to 14.91 ± 1.17. Following the Ilam 
population, the greatest TPC was assigned to the Kashmar (12.67 
± 0.67) and Marvest (11.70 ± 0.30) populations. A plant’s total 
phenolic content is highly variable depending on its genotype, 
growth environment, harvesting date and processing method.

According to Asan and Karakoca [35], the phenolic component 
of the DCM (dichloromethane) extract was found to be greater 
(214.36mg GAE/g extract) in the liquorice root extracts than the 
n-hexane extract (86.86mg GAE/g extract). Our results showed 

http://dx.doi.org/10.19080/NFSIJ.2025.15.555901


Nutrition & Food Science International Journal

How to cite this article:  Hafiz Nafees Ul H, Ali U, Sabiha A, Noor F, Wajeeha S, et al. Utilization of Liquorice Root and Fennel Seed Based Herbal Tea Mix for 
the Relief of Asthma. Nutri Food Sci Int J 2025. 15(1): 555901.  DOI: 10.19080/NFSIJ.2025.15.555901006

that the DCM root extract had a greater overall phenolic content 
than the Turkish liquorice root aqueous and ethanol extracts 
(Table 3).

Table 2: Means for the Mineral Composition of Liquorice Root and 
Fennel Seed Powder (mg/100g).

Mineral Component Liquorice Root Fennel Seed

Calcium 3.03±0.21 1200±83.99

Magnesium 2.12±0.41 370±26.82

Potassium 37.9±2.58 1700±118.29

Mean ± Standard Deviation

Table 3: Means for TPC, TFC, Antioxidant potential and Bioactive 
component of Liquorice Root and Fennel Seed Powder.

Phytochemicals Liquorice Root Fennel Seeds

TPC (mg GAE/100g) 873.69±61.15 13.47±0.94

TFC (mg RE/100g) 279.18±17.86 0.04±0.003

DPPH (%) 70.12±4.91 78.11±5.46

Glycyrrhizin 31.7g  

Mean ± Standard Deviation

The phenolic content of the methanolic root extract from G. 
Echinata L. was found to be lower in Cakmak et al. [36] research 
(114.33mg GAE/g) than in DCM extract. Nevertheless, the 
ethanolic extract’s phenolic content was discovered to be larger 
in their investigation than the n-hexane extract in this study. In 
comparison to the DCM extract used in our investigation, Pratibha 
et al. [37] found that the DCM extract of Glycyrrhiza glabra root 
had a lower phenolic concentration (73.51 mg GAE/g).

Phenolic substances are the secondary metabolites of plants 
that are widely distributed from roots to leaves of the plants in 
plant kingdom. They provide protection to the plants against 
different environmental conditions and insect attacks. About 
more than 800 phenolic structures are known. Their structure 
comprises of single aromatic ring such as simple phenolic acids 
to highly complex polymeric structure that are lignin and tannins. 
They are water soluble and may occur as sugar substitutes for 
glycosides. They are the main functional components of plants 
that provide health benefits to the human body and reduce 
the incidence of evolving metabolic diseases. They have been 
recognized to have anti-inflammatory and anti-allergic activities. 
These compounds terminate free radical chain reaction and 
interfere with lipid peroxidation.

Total phenol concentration in seed extracts from three artificial 
cultivars and seven fennel genotypes was reported by Akbari et 
al. [38]. The phenolic content of the genotypes varied greatly. The 
TPC for these genotypes varies from 26.19 to 88.09mg GAE/g. The 
late maturity synthetic genotype had the greatest TPC (88.09mg 
GAE/g), which was noticeably greater than that of the other 
genotypes. Furthermore, the most TPC levels were found after late 

maturity synthetic genotype is in the Fozveh and Early maturity 
synthetic (76.04mg GAE/g and 74.92mg GAE/g, respectively). 
Hajiabad has the lowest reported levels (26.19mg GAE/g). Sayed 
et al. [39] showed that the TPC of the bread increased when the 
fennel level increased in both cases. Bread having fennel cake seed 
had a TPC of 113.73 to 187.49 and 196.05mg GAE 1100g-1 DW, 
respectively, when the amount of fennel substitute was raised 
from 0 to 6%. Additionally, at a given dose of fennel, the TPC of 
bread containing fennel seeds was greater than that of fennel cake. 
Fortified crackers with fennel seed added significantly increased 
the TPC, according to Anayatullah et al. [40]. T2 (37.10 ± 0.29), 
where 20% fennel seed powder was added, had the greatest value, 
followed by T1 (34.23 ± 0.90), while T0 (19.34 ± 0.11), where no 
fennel seed powder was applied, had the lowest value. Repaji et 
al. [41] found that the extractions carried out using pressured 
liquid extraction exhibited lower TPC values (145.27-474.21mg 
GAE/100g). Higher TPC was seen in methanolic and ethanolic 
fennel seed extracts from Pakistan (627.21 ± 18.36– 967.50 ± 
35.51mg GAE/100g) and Iran (14 ± 0.18–262 ± 0.91mg/g of dry 
weight). The TPC values of MAE extracts varied between 237.3 ± 
10.5 and 706.2 ± 19.0mg GAE/100g [42]. Bano et al. [43] showed 
that the fennel methanol extract’s total phenolic content was 3.48 
± 4.2 (mg GAE/g DM). These outcomes matched those that were 
published by [44].

Total flavonoid content

Means with standard deviation of liquorice root and fennel 
seed powder has been shown in Table 3. The results revealed that 
total flavonoid content mean values in the liquorice root powder is 
(279.18±17.86mg CE/100g) DW and in the fennel seed powder is 
(0.04±0.003mg CE/100g) DW. The present study’s findings are in 
line with those of Asan-zusaglam and Karakoca [35], who studied 
Turkish liquorice root’s antioxidant capacity and concluded 
that the root’s flavonoids could have antioxidant qualities. In 
their investigation, n-hexane was extracted from dried liquorice 
root using a Soxhlet device and left for 24 hours. The obtained 
extract’s total flavonoid concentration is 392 mg QE/100g. In 
another study, Tohma and Gulcin [45] examined the differences 
in the antioxidant and radical-scavenging properties of liquorice’s 
root and aerial portions. The total flavonoid concentration of the 
liquorice root and areal sections was found to be 420 and 440 mg 
QE /100g, respectively, based on their findings. Di Mambro et al. 
[46] previously examined the flavonoid content and antioxidant 
capacity of several medicinal plants and discovered that liquorice 
root extract had the highest flavonoid concentration of any plant 
extract studied, at 88 mg QE/100g.

The most significant class of polyphenols found in a wide 
range of plants are flavonoids. These are a set of 4000 naturally 
occurring substances with a range of health advantages. They 
are composed of a single benzene ring. In certain plants, they 
are frequently found as pigments. They are regarded as an 
essential part of the nutrition of humans. You need to eat about 
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1g of flavonoids every day. Their main purposes include inhibiting 
hydrolytic and oxidative enzymes, scavenging free radicals, 
immunomodulation and anti-inflammatory properties. Through a 
variety of mechanisms, including a rise in mucosal prostaglandins, 
a decrease in histamine production and a suppression of H. pylori 
development and have gastroprotective effect as well.

Flavonoids are important secondary metabolites of plants 
that perform a variety of essential roles, including UV filtering, 
cell cycle suppression, floral coloring (yellow or red/blue 
coloration) and physiological function modulation. Among the 
most powerful naturally occurring antioxidant components are 
liquorice flavonoids. They adopt a variety of strategies, including 
hydrogen donation, metal chelating and free radical scavenging 
[47]. Different solvents may be used to vary the extraction process 
of flavonoids and the concentration of each solvent was evaluated 
to maximise flavonoid recovery from liquorice root. 

Liquorice root’s total flavonoid concentration is greatly 
impacted by its maturation stage, when it is harvested and the 
weather. In a similar study, Cheel et al. [48] found that the total 
flavonoid content of liquorice obtained at various periods varied 
significantly. Their findings showed that from February (mg/g 
extract) (18.42±0.49)) to August (44.20±0.64) total flavonoid 
increased with time. However, as the value for this feature sharply 
dropped from August to November, greater maturation of liquorice 
had a negative impact on the overall flavonoid content (35.03±0.65 
mg/g extract). Ben Abdesslem et al. [49] said showing the TFC for 
E4 (Chrahil farm) (9.06 ± 0.20mg QE/g DW) and E6 (Commercial 
Indian fennel) (17.48 ± 0.80mg QE/g DW) in the organic fennel 
ethanolic extract was the greatest and the lowest, respectively. 
Khammassi et al. [50] examined the metabolite profiles and 
possible antioxidant capacity of sixteen wild populations of fennel 
(Foeniculum vulgare Mill.) in Tunisia and discovered notable 
differences in TFC across these populations. TFC concentrations 
varied from 5.17 to 16.42mg QE/gDE. Extracts from the Chnenfa 
and Utique populations had the highest TFC, which was followed 
by sites in BeniAyech (14.45mg QE/gDE), OuedBzigh (15.73mg 
QE/gDE) and Takelssa (15.19mg QE/gDE). However, the Aousja 
sample (5.17mg QE/gDE) had the fewest flavonoids.

Antioxidant analysis

Means with standard deviation of liquorice root and fennel seed 
powder has been shown in Table. The results clearly illustrated 
that the mean values of DPPH in the liquorice root powder is 
(70.12±4.91279 %) and in fennel seed powder is (78.11±5.46). To 
assess the capacity to scavenge free radicals, the DPPH test is often 
employed in the fields of food science, nutrition, phytochemistry 
and pharmacology. By taking on an electron or a hydrogen radical, 
the free radical DPPH can be quickly transformed into a stable 
molecule. With a quick reaction time, this approach can process 
relatively large volumes of samples and is sensitive to detect the 
antioxidant activity in samples with lower analyte concentrations 
[51]. This study’s findings are in line Di-Mambro et al. [46], which 

used the DPPH free radical test to assess the antioxidant potential 
of different mechanical plants, including liquorice. Even at low 
concentrations (1Ul/mL), liquorice extract significantly inhibited 
DPPH radicals, as evidenced by an 88% drop in absorbance at 
517 nm.  The current results of liquorice solvent extract’s DPPH 
free radical scavenging capabilities are also in line with Gabriele 
et al. [52]. They evaluated the ability of the liquorice cortex 
and inner yellowish part extracts, which were extracted using 
various solvents, to scavenge radicals. They found that the cortex 
extracts had a higher capacity for scavenging than the inner part 
of the root. In ethanolic extracts, the reported values of cortical 
extracts’ free radical scavenging activity varied from 90 to 98%. 
On the other hand, the methanolic extracts showed much lower 
levels of free radical scavenging activity (67-92%). Furthermore, 
ethanolic extracts of the inner, yellowish portion of liquorice 
roots demonstrated 75-86% radical scavenging capabilities, 
but methanolic extracts only shown 28–81% capability for free 
radical scavenging.

Likewise, lateef et al. [53] examined the antiradical properties 
of liquorice methanolic extract and its subfractions that were 
made in chloroform, n-butanol and ethyl acetate. The study’s 
findings demonstrated that methanolic extract had the highest 
capacity to scavenge free radicals (91.3%) and that this potential 
grew in a dose-dependent manner. Chloroform extract found that 
the greatest DPPH free radical scavenging capability among the 
sub fractions was 87% inhibition. Earlier, Jo et al. [54] examined 
the liquorice ethanolic extract’s capacity to donate electrons 
using the DPPH free radical scavenging technique. The reported 
scavenging efficiency of liquorice extract against free radicals was 
70.44%.

Bano et al. [43] reveals the fennel extract’s dose-dependent 
DPPH radical scavenging activity curve. The graph was used 
to compute the IC50 value, or the concentration of fennel 
extract required to reduce the starting concentration of DPPH 
free radicals by 50%. This value came out to be 31 µg/ml. The 
stronger the antioxidant capacity, the lower the IC50 value. Lee 
And Kim [55] investigating the DPPH radical scavenging ability 
of Fennel seed ethanol extract, as the concentration of the 
FSEE sample increases, the radical scavenging ability increases, 
reaching 0.831mgAAE/mL at a concentration of 0.25mg/mL, 
1.423mgAAE/mL at a concentration of 0.5mg/mL, 2.342mgAAE/
mL at a concentration of 1 mg/mL and 3.129 at a concentration of 
2mg/mL. Measured as mgAAE/mL. Anwar et al. [56] reported the 
IC 50 of DPPH radical scavenging activity of fennel seed extract in 
80% ethanol as 23.61μg/mL, but in this study, it was measured as 
9.57mg/mL. This is due to the difference in extraction method and 
origin of fennel and is believed to be due to the higher extraction 
yield by repeatedly extracting fennel seed powder three times at 
room temperature for 8 hours.

These results are in line with those by Khammassi et al. 
[50] who studied the DPPH radical scavenging activity and 
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potential antioxidant activity of sixteen wild populations of 
fennel (Foeniculum vulgare Mill.) growing in Tunisia. Significant 
variance was observed across the populations. BeniAyech, on the 
other hand, was very different from the other samples and had the 
maximum antioxidant capacity (IC50=23.66μg/mL). El Alia and 
Takelssa extracts came in second and third, with IC50 values of 
64.66 and 175.66μg/mL, respectively. However, the Teborsok and 
Zouarine populations had the lowest scavenging activity for free 
radicals (IC50 values of 977.33 and 975.66μg/mL) respectively. 
Usha and Meena [57] investigate the Comparative study on 
antioxidant potential and phytochemical composition of cumin 
and fennel and mention that the ethanol extract of fennel seed 
and give DPPH Scavenging results by% concentration of methanol 
extract (μg.ml−1) 25% (15.9 ± 2.45) 50% (28.6 ± 3.58) 75% (51.7 
± 2.69) 100% (71.55 ± 2.8).

Bioactive component 

Means with standard deviation of total glycyrrhizin was 
described in the (Table 3,4). It shows that total glycyrrhizin in 
liquorice root powder is 31.7/100g of the sample. The results are 
in line with those reported by Tian et al. [20] who studied at how 
various solvents affected the amount of glychrrhizin that could be 
extracted from liquorice root. The water extract had the greatest 
recovery of glycyrrhizin (2.44mg/g liquorice), followed by 
methanol and ethanol. Moreover, when the percentage of ethanol 
was increased from 10% to 90%, the content of glycyrrhizin 
decreased progressively from 2.44mg/g to 1.09mg/g.

One of the most advanced methods used to identify 
and characterise physiologically active components is high 
performance liquid chromatography. Liquorice primary bioactive 
ingredient, glycyrrhizins, is responsible for its antioxidant 
capacity as well as other medicinal qualities. It is crucial to 
precisely measure the concentration of these biomolecules in 
liquorice extract to determine the appropriate dosage. To ensure 
precise glycyrrhizin quantification, HPLC analysis was performed 
on all the solvents.

Recently Deyab [58] assessed how the quantity of the solvent 
affected the amount of glycyrrhizin that was recovered from 
liquorice. Liquorice was intentionally extracted using 10-90% 
ethanol. As a result of reducing the ethanol concentration from 
90% to 10% and raising the water consideration in the same 
way, the glycyrrhizin content of liquorice extract rose from 
0.75mg/g to 2.25mg/g. The current investigation are also in line 
with the study of Ahn et al. [59] who investigated the process of 
separating liquorice’s bioactive ingredient utilising conventional 
solvent extraction and ultra critical fluid extraction. HPLC analysis 
revealed that the bioactive component concentration of the 
liquorice supercritical fluid extract was substantially greater. 
Earlier, Wang and yang [60] observed that the glycyrrhizin 
concentration of one-year-old liquorice root ranged from 
1.212±0.054 to 7.881±0.141mg/g. They found that the amount of 

glycyrrhizin in liquorice rises as the plant ages.

Recently, Hedayati and Ghoreishi [61] examined the effects of 
various process parameters on the liquorice-derived glycyrrhizin 
recovery. According to their findings, elevated pressure promoted 
glycyrrhizin recovery via raising supercritical CO2 density. More 
glycyrrhizin was soluble as density rose, which improved the 
extraction yield. Furthermore, methanol was shown to recover 
glycyrrhizin more effectively than ethanol and using methanol 
and water in a 50:50 v/v ratio improves recovery rates even 
more. Muhammadiev et al. [62] further shown that due to their 
polar character, the extraction of flavonoids and phenolics from 
liquorice enhanced under high pressure.

In another study, statistical analysis of HPLC-quantified 
liquorice bioactive components glycyrrhizin and glabridin 
contents of conventional solvent and SFE varied significantly 
depending on the treatments. The maximum recovery of 
glycyrrhizin (2.41 ± 0.027mg/g liquorice) was found in 25% 
methanolic extract, while the highest concentration of glabridin 
(1.13 ± 0.010mg/g liquorice) was found in 75% ethanolic extract, 
according to the average effects of different solvents and their 
ratios. Glabridin recovery was often greatest in ethanolic extracts 
and increased with increasing solvent concentration. But methanol 
worked better as a solvent to recover glycyrrhizin. The data clearly 
show that glycyrrhizin recovery was enhanced by increasing 
water content. In contrast, ethyl acetate was least successful in 
recovering either component. The maximum recovery of glabridin 
(2.97 ± 0.012mg/g liquorice) and glycyrrhizin (5.02 ± 0.031mg/g 
liquorice) was identified in TSC3 (5,500 psi, 40°C), followed 
by TSC2 and TSC1. Among SFEs, the recovery of both bioactive 
moieties increased with increase in pressure [63].

In another study, Glycyrrhizic acid concentration (mg/g 
dried plant material) in Glycyrrhiza glabra extracts from various 
geographic areas was quantitatively analyzed by LC-ESI/MS/MS. 
The results show that the highest concentrations were found 
in Chinese Glycyrrhiza glabra roots, at 53.26±2.15, followed by 
those from Italy at 51.91±1.21, Turkey at 33.45±1.85 and Iran at 
32.21±1.02 [64] Glycyrrhizin content in Glycyrrhiza glabra roots 
varied from 0.177 to 0.688% w/w of dried materials in a different 
investigation. This result is in line with previously published data 
that indicated the percentage level of glycyrrhizin was between 
0.12 and 2.24% w/w of dry material, depending on the species 
and growing area. The samples from Dagestan (16.997 ± 0.186) 
and Uzbekistan (17.047 ± 0.122) had the largest concentrations 
of glycyrrhizin among the extracts, while one of two samples from 
young plants gathered in Italy (4.380 ± 0.058) had the lowest 
amounts of the compound [65].

Liquorice is a plant with a long history that dates from ancient 
times. Glycyrrhizin, the main ingredient in liquorice extracts, 
is widely used in tobacco, culinary products and herbal and 
conventional medicine. As a result, glycyrrhizin and liquorice are 
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widely used in the US; daily intake is reported to be between 0.027 
and 3.6mg/kg. The majority of national According to biochemical 
research, glycyrrhizinates block the activity of 11β-hydroxysteroid 
dehydrogenase, which is the enzyme that keeps cortisol inactive. 
Therefore, chronic high-level exposure to glycyrrhizin molecules 
can have consequences in humans and animals that are like hyper 
miner lactone. Liquorice or glycyrrhizin removal will reverse 
these effects. Glycyrrhizin and liquorice ingestion has been shown 
to have positive benefits in several in vivo and clinical trials, 
including hepatoprotective, antiviral and anti-ulcer properties. 
According to several genotoxic studies, glycyrrhizin is neither 
mutagenic nor teratogenic and in certain cases, may even have 
anti-genotoxic qualities. Its bioavailability is decreased when 
ingested as liquorice, according to the pharmacokinetics of 
glycyrrhizin, which has complicated efforts to determine precise 
dose-effect values in both people and animals. We suggest an 
adequate daily dosage of 0.015-0.229mg glycyrrhizin/kg body 
weight/day based on the in vivo and clinical findings [66].

Analysis of Herbal Teamix

Mineral analysis

Means square for the mineral composition (calcium 
magnesium and potassium) of herbal teamix indicated a significant 
difference as mentioned in (Table 4). The mean value of calcium 
demonstrated that the average calcium increased significantly. 
Calcium content ranged from 118.17 to 489.98mg/100g. results 
indicated that T0 has the lowest level of calcium (118.17) and T5 
has the highest calcium content (489.98) among other treatments.  
The mean value of calcium content increased in order T0 (118.17), 
T1 (124.31), T2 (183.15), T3 (245.61), T4 (366.31) and T5 
(489.98) while mean values of magnesium content ranged from 
(1.94 to 157.31mg/100g). Result indicated that T5 has the highest 
level of magnesium content (157.31mg) and T0 has the lowest 
level of magnesium content (1.94) mg among other treatments. 
The magnesium content gradually varies in order T0(1.94), T1 
(40.53), T2 (90.15), T3(86.98), T4 (123.14) and T5 (157.31) 
and mean values for potassium content ranged from 40.45 to 
680.99mg/100g. It is demonstrated that T0 (40.45) has the lowest 
level of potassium content and T5 (689.99) has the highest level 
of potassium among other treatments. The potassium content 
varied in all treatments. T0 (40.45), T1 (209.96), T2 (281.97), T3 
(370.31), T4 (535.62) and T5 (680.99). Processing conditions and 
variations in the quantity of fennel seeds and liquorice root were 
associated to variations in the mineral level in all treatments of 
the generated product.

In a research, it is documented the effects of foliar application 
of liquorice root extract at four levels (0 (Li0), 2.5g.L-1 (Li2.5), 
5g.L-1 (Li5), 10g.L-1 (Li10) and garlic extract at four levels (0 
(GA0), 5ml.L-1 (GA5), 10ml.L-1 (GA10) and 20ml.L-1 (GA20) was 
carried out during the growing season 2015-2016. Using RCBD, 

a factorial experiment with three replications of each treatment 
was conducted. There were 96 trees employed. The findings 
demonstrated how spraying 20ml of garlic extract interacted with 
it. L-1 mixed with 10g of liquorice root extract. L-1 (GA20Li10) 
produced high values for the nitrogen and potassium contents of 
the leaves (1.35% and 1.83%, 2.410 and 2.592% and 210.3 and 
234.5mg, respectively) [67].

Liquorice root residues (LRR) are created in significant 
quantities during industrial liquorice manufacture. Utilizing these 
wastes as a production input in agriculture may be advantageous 
for both the environment and sustainable economic growth. 
Therefore, we evaluated the application of LRR to a few growth 
media at 50% soil + 50% LRR (SL), 50% perlite + 50% LRR (PL), 
50% cocopeat + 50% LRR (CL)and 25% soil + 25% perlite + 25% 
cocopeat + 25% LRR (SPCL) are the percentages of soil (v/v) that 
make up each of these combinations. In addition to humic acid (0, 
5, 10 or 15gl−1) when growing bell peppers. The mineral content 
of vegetative and reproductive development of pepper were found 
to be greatly enhanced by the combination of LRR treatment with 
HA fertigation. The highest fresh weight (branch and root), plant 
height, root length, number of leaves and chlorophyll content were 
observed in plants treated with SPCL + 15gl−1 HA. The peppers 
produced under SPCL had the most flowers (18.08), fruits per 
plant, fruit length and diameter, fruit fresh weight and yield. 
In the S treatment, the number of malformed fruits increased 
dramatically, but in the SPCL treatment, no damaged fruits were 
found. The medium culture with 25% LRR (SPCL) + 15gl−1 HA had 
the greatest leaf K, Ca, Fe and Zn levels. It was discovered that the 
optimal circumstances for bell pepper fruit development could be 
achieved by utilizing a fertigation of SPCL + 15gl−1 HA [68].

In another study, the antioxidants and bioactive compounds in 
liquorice root extract potentially contribute to improving growth, 
bulb quality and yield of onion (Allium cepa) was studied and 
illustrated that how the K and Ca2 contents of LRE1 Shandaweel 
bulbs grew by 31.03 and 78.61%, respectively and how the LRE2 
Shandaweel bulbs’ contents climbed by 43.68 and 57.50%? The K 
and Ca2 levels of the LRE1 and LRE2 Giza 20 bulbs, respectively, 
showed a significant improvement over the corresponding 
control values, increasing by 64.58 and 87.50% and 33.16 and 
51.95%, respectively. In contrast to the corresponding control, the 
magnesium ion (Mg2) levels in the LRE1 and LRE2 Shandaweel 
and LRE1 and LRE2 Giza 20 bulbs did not differ significantly [69].

Sea fennel is said to be an excellent source of minerals, 
particularly Ca, Mg and K of these minerals, calcium and 
magnesium are crucial for human nutrition, particularly for 
cellular metabolism and bone growth [70]. In detail, a mean 
leaf content of Ca ranging from 2.2 to 3.7 g 100g−1 DW was 
reported by Martins Noguerol et al. [71], mean levels for Mg and 
K that ranged from 0.4 to 0.6 g 100g−1 DW and from 1.8 to 6.0g 
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100g−1 DW. According to reports, sea fennel is a superior source 
of calcium than broccoli, which is among the vegetable sources 
that contain the maximum amount of this mineral. With regard 
to microelements, data gathered by showed Fe, Mn, Zn, Cu and 
Cr may be found in sea fennel, with mean concentrations ranging 
from 191.7 to 58.4mg kg−1 DW, 80.3 to 37.2mg kg−1 DW, 23.5 to 
41.3mg kg−1 DW, 2.8 to 7.3mg kg−1 DW and 0.5 to 2.7mg kg−1 
DW, respectively, depending on the type of habitat and edaphic 
circumstances.

Phytochemical Analysis

Total phenolic content

Means square for TPC and TFC of herbal teamix formulation 
showed significant differences among the treatments as shown in 
(Table 4,5). The means square for the DPPH of various treatments 
reveals that herbal teamix had highly significant effect on DPPH 
Value. Means result of the study are shown in (Table 4,6) that TPC 
in herbal teamix ranged from 853.05 to 516.73 mg/GAE/100g of 
dry matter. T5 has the lowest variety of phenolics (516.73). The 
highest phenolic concentration was identified in T0 (853.05). 
Other treatments also range greatly in the amount of phenolic 
content. The table showed random trend in the phenolic content of 
the herbal teamix from T0 to T5. The phenolic content decreased 
in the following order: T0(853.05) ≥ T1(770.40) ≥ T2(727.40) ≥ 
T3(685.06) ≥ T4(603.06) ≥ T5(516.73). The amount of powder 
has been shown to be closely correlated with its phenolic content. 
Different amounts of herbal teamix powder are the cause of the 
variations in the phenol levels amongst the treatments.

The results are in line with Singh et al. [72] who examined 
the TPCs (mg GAE/g of dw) of the various LREs and found a 
positive association between TPCs and extract concentration. The 
ethanol sample has the highest concentration of TPCs in LREs 
(5.13±0.12mgGAE/g of dw), whereas the water sample has the 
lowest concentration (1.96±0.04mg GAE/g of dw) at 15.63mg/
mL.  Vlaisavljević et al. [73] evaluated content of total phenolic 
compounds (TPC) in the liquorice root. The fresh root extracts L1 
(37.27 ± 0.55mg GA eq/g of dw), L2 (31 ± 0.27), L3 (16.5 ± 0.78) 
and L4 (13.23 ± 0.36) had the highest TPC concentration among 
the Glycyrrhiza glabra extracts from Fruska Gora. Numerous 
factors, including temperature and the vulnerability of phenolic 
compounds to air oxidation, might be the cause of the discrepancy 
in the results. 

Similar findings were documented by Ahmad et al. [74] 
who observed that agro-industrial by-products may be used as 
a source of phenolic compounds and are an excellent source of 
natural antioxidants. They also claimed that phenolic compounds 
are the primary classes of chemicals with various therapeutic 
and protective effects on human health [75]. Consequently, the 
overall phenol content of the seed cakes following the extraction 
of vegetable and essential oils as well as the remaining water from 
the hydro-distillation of Foeniculum vulgare seeds were assessed. 
The type of residue and the seed’s origin affects the phenolic 

concentration of our samples. Overall, the hydro distillation 
residue meal had the lowest total phenolic content and aromatic 
water had the greatest level.  

These results are in line with those obtained by Chatterjee et 
al. [76] They discovered that the fennel seed aqueous extract had 
the greatest phenol content. Conversely, the variance in contents 
among various sources can be linked to other factors, including 
the stage of seed maturity, climate and culture conditions.  
Faudale et al. [77] found that the overall amount of phenolic 
chemicals in fennel seeds from various Mediterranean nations 
varied significantly.

Total Flavonoid Content

Means square for the Total Flavonoid Content (TFC) of 
different treatments are shown in (Table 4,5). It is evident that 
the supplementation had a considerable impact on the TFC. (Table 
4,6) makes it evident that TFC means have varied from 268.24 to 
160.74 RE/g of dry stuff. The control group, which contains 100% 
liquorice root powder has the highest range, whereas the lowest 
range has been seen in T5. There are also notable differences in 
the flavonoid content of other therapies. The flavonoid content 
drops in the following sequence for each treatment: T0 (268.24) 
≥ T1(241.94) ≥ T2(228.80) ≥ T3(216.99) ≥ T4(188.36) ≥ 
T5(160.74). These findings are in line with the findings of Dong 
et al. [78] who said that flavonoids, particularly in Glycyrrhiza 
glabra L. are among the most significant bioactive components 
of plants. TFC is therefore a crucial indication for assessing the 
chemical composition of Glycyrrhiza glabra L.’s leaves and roots. 
TFC in Glycyrrhiza glabra L. leaf extract was much greater than 
that in root extract, at 384.75 ± 4.11. 91.75 ± 6.61. The technique 
based on sodium borohydride and chloranil was selected to 
quantify TFC in the extracts of leaves and roots. Nearly all forms 
of flavonoids, such as flavonols, flavones, flavanols, flavononols, 
isoflavonoids, flavonones and anthocyanins, may be measured 
with this test [79].

Similar findings are illustrated by Hussain and Iqbal [80] who 
presented the nutritional and medicinal qualities of the roots of 
Glycyrrhiza glabra L. and reported that the maximum flavonoid 
contents (38.96 ± 0.017mg CE) were shown using the chloroform 
extract. It was discovered that the TFC values for the remaining 
fractions were as follows: water > n-butanol > ethyl acetate > 
methanol > ethanol > nhexane. Glycyrrhiza glabra fractions showed 
TFC in the range of 5.13–38.96mg CE in the current investigation. 
In contrast to current findings, a previous investigation detailed 
the 2.6-5.1μg quercitin flavonoid concentrations [45]. Variation 
among results is due to use of diverse TFC units. Similar results 
were cited by Basist et al. [81] who determined TFC to be 8.24 
± 0.07mg of rutin equivalent/g dry weight of the extract using 
the rutin calibration curve, R2 = 0.994. Beyazen et al. [82] Based 
on various solvent systems, the quantities of TFC extracted from 
fennel seeds were 1.09 ± 0.48 to 22.93 ± 7.17 mgGAE/g and 2.404 
± 1.05 to 8.581 ± 1.22mg CE/g, respectively.
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Antioxidant potential 

Antioxidant potential of liquorice root and fennel seed 
powder based herbal tea mix was analysed by DPPH method. 
The means square shown in (Table 4,5) for the DPPH of various 
treatments reveals highly significant effect on DPPH value. The 
ability of a substance to prevent or restrict the oxidation of other 
molecules and cellular structures found in live cells is known as 
antioxidant potential. Compounds with antioxidant activity can 
either directly or indirectly scavenge free radicals and shield the 
cell structure against abnormalities or deformities of any type. 
Table 4,6 makes it evident that the range of DPPH means has been 
between 68.46 to 72.27 %. T5 has the maximum potential (72.27). 
In T0, there was the minimum potential (68.46). By adding fennel 
seed powder to the herbal tea blend, the total accident possibility 
increases from T0 to T5. The antioxidant potential increases to 
T0(68.46) ≤ T1(69.35) ≤ T2(69.71) ≤ T3 (70.49) ≤ T4 (71.50) ≤ 
T5 (72.27) respectively. 

Similar findings are reported by Rozi et al. [83] who 
documented the bioactivities, characterizations and isolations 
of polysaccharides from the seeds of three different species of 
Glycyrrhiza. It was found that within the tested range, Glycyrrhiza 
polysaccharides exhibited strong dose dependent DPPH radical 
scavenging activity and that this activity was greater than that of 
the positive control, BHT. For GUP, GIP and GGP, the corresponding 
half-inhibition rate (IC50) was 59.94, 70.74 and 75.50μg/mL. 
The polysaccharide derived from Glycyrrhiza uralens exhibited 
the most potent DPPH radical scavenging ability among them. 
According to research, proteins that bind to polysaccharides 
may increase the negative charge of molecules, increase the 
likelihood of stabilising radicals and prevent the start and spread 
of additional oxidative processes. This may have to do with GUP 
having more protein than GIP and GGP. GUPs-1, GUPs-2 and GUPs-
3 from Glycyrrhiza uralensis roots have a DPPH radical scavenging 
capacity of less than 80%. At 4.0mg/mL, the maximum DPPH 
radical scavenging ability of GPs1 (68.23%) was noted. As for 
L4, the ethyl acetate extract of liquorice leaves from the Fruska 
Gora locale, with an IC50 value of 206.52μg/mL, was found to be 
less potent than polysaccharides from the seeds of three other 
Glycyrrhiza species.

In another research, Babich et al. [84] who depicted that 
the glycyrrhiza glabra’s antioxidant potential activity improved 
when utilising the (Methanol) Soxhlet technique. The antioxidant 
capacity (58.16 ± 3.90) of methanol was significantly affected by 
the Soxhlet technique These results are also in line with Amer et 
al. [85] who illustrated the effects ecologically friendly substances 
such as glycyrrhizic, salicylic and humic acids as well as their 
nanocomposites on French basil and found that the DPPH values 
of the various samples utilised ranged from 70.63 to 74.93%, 
showing a substantial increase when compared to the untreated 
plants. The plants that were foliar sprayed with HA NPs had the 
highest DPPH scavenging activity, measuring 74.93% with an IC50 

of 42.2μg/ml. These plants were followed by those treated with 
SA NPs and GA NPs, which demonstrated 73.89% and 72.74% 
with an IC50 of 45.5 and 49.6μg/ml, respectively, in comparison 
to the control plants, which showed a DPPH scavenging activity of 
70.63% with an IC50 of 55.3μg/ml). The other treatments showed 
slightly increased DPPH. The processing conditions had an impact 
on the antioxidant capabilities of phytochemicals, which is why 
the results differed.

These results are in line with those depicted by Tariq et al. [86] 
who discovered the fennel seeds antioxidant activity by utilising a 
DPPH assay and a variety of solvents, such as ethanol, methanol 
solutions, chloroform and distilled water. Methanol has the 
greatest extraction yield (86.21%) of all the solvents examined, 
followed by water (4.430%), ethanol (41.35%) and chloroform 
(65.89%). This study is in with strong argument with the study 
presented by Sultana et al. [87] that antioxidant components 
can be extracted in higher amounts in methanol compared with 
ethanol and water.

Color analysis

Means square of color (L*, a*and b* value) displays the major 
variations across different treatments are shown in (Table 4,7). 
Table 4,8 presented the study’s findings, which presented that 
the Herbal teamix’s average L* values vary from 26.94 to 18.44. 
Results indicated that T0 has highest L* value (26.94) while T5 
has the lowest L* (18.44) value. L* values varied from T0 to T5 
in order to that T0 (26.94) T1 (15.96) T2 (11.91) T3(26.76) 
T4 (24.93) and T5 (18.44). The results demonstrated that the 
average values of a* ranged from 4.11 to 2.05. T3 had a maximum 
a* value (4.11) and T2 had the lowest a* value (2.05) followed by 
T0, T1, T4 and T5 that is (4.07), (3.01), (3.66), (3.01) respectively. 
The study’s findings (Table 4,8) showed that the average b* values 
varied from 17.48 to 12.11. To has the highest value of b* (17.48) 
while T2 has the lowest value of b* (12.11) followed by T1, T3, T4 
and T5, that is (14.29), (17.45), (16.45), (14.84) respectively.

The final product’s acceptance and quality are greatly 
impacted by color and may be quantified using a variety of tools 
and methods in addition to senses. The colorimeter was employed 
in the current investigation. (CIB_LAB space, Color Tech, USA) to 
evaluate color of herbal teamix. Colorimeter provides reading of 
three attributes L* (lightness) a* (+ redness, -greenness) and b*(+ 
yellowness, -blueness).  The L*, a*and b* values of liquorice root 
samples were found to be 12.271, 10.648 and 15.896, respectively, 
prior to the drying process (raw materials). Following various 
drying techniques, the liquorice root samples’ L*, a*and b* values 
ranged from 32.46 to 38.60, 12.02 to 12.15 and 26.09 to 29.48 
respectively and seen that different drying methods on L*, a* and 
b* values of the liquorice samples had statistically significant 
difference.

Similar results are reported by Sarabi-Aghdam et al. [88] who 
examined the color properties of both the free and LE-loaded 
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liquorice extract and found that the brightness L* (40.333 ± 
2.066) in the LE-loaded microparticles was noticeably higher 
than that of the free extract (23.83 ± 2.48). The microparticles 
loaded with LE had a lower a*(9.667 ± 2.257) index than the free 
extract (18.167 ± 1.322), indicating a shift in the powders’ color 
from red to green. This is because the type and color of the wall 
components that were utilised match the outcomes of Ghasemi 
and Khomeiri [89]. By using WPC (4%) to raise the lightness (L*) 
from 60 to 76, they were able to mask the orange-yet-yellow color 
of d-limonene at pH 3. As wall materials, pectin (1%) complex 
coacervates. Additionally, the LE-loaded microparticles’ b* index 
increased from 30.167 ± 2.137 to 37.167 ± 1.722, indicating a rise 
in yellow color. In general, the kind, concentration and color of the 
carrier all affect the final color of the particles.

Sensory Evaluation

A sensory study was carried out to learn about the behaviour 
of consumers about accepting or rejecting a product. A sensory 
panel adopted a 9-point hedonic scale to assess the sensory 
qualities of herbal Teamix. The detailed results of all sensory 
parameters for the herbal teamix are discussed below:

Means square for the sensory attributes (color, aroma, taste, 
mouth feel and overall acceptability) is described in (Table 4,9). 
They showed a highly significant difference between herbal 
teamix prepared with different formulations of liquorice root and 
fennel seed. Means of color described in (Table 4,10) have ranged 
from 6.75 to 7.90. A maximum score was given to the T5 (7.90) 
with 70% of liquorice root and 30% of fennel seed & minimum 
score was given to the T3 (6.75) with 80% of liquorice root and 
20% of fennel seed (Table 11). The trend of scores given by a 
panel of judges was T1 (6.83), <T2 (7.16), <T4 (7.87) and <T0 
(6.83). Means of taste are described in (Table 4,10). have ranged 
from 6.17 to 8.19. A maximum score was   given to the T1 (8.1) 
with 90% of liquorice root and 10% of fennel seed and minimum 
score was given to the T2 (6.17) with 85% of liquorice root and 
15% of fennel seed. The trend of scores given by a panel of judges 
was T0 (7.13), <T3 (7.55), <T4 (7.82) and <T5 (6.84). The means 
of aroma & mouthfeel are described in (Table 4,10). Means of 
aroma ranged from 6.29 to 7.35.   Means of mouthfeel ranged 
from 6.89 to 8.36. A maximum score was given to the T4 (8.36) 
with 70% of liquorice root and 30% of fennel seed and minimum 
score was given to the T2 (6.89) with 85% of liquorice root and 
15% of fennel seed (Figure 3). The trend of scores given by a panel 
of judges was T1 (8.20), <T3 (7.43), <T0 (7.24) and <T5 (8.02) 
respectively. The means of overall acceptability are described in 
(Table 4,10). Means of overall acceptability ranged from 6.50 to 
8.03. A maximum score was given to the T4 (8.03) with 70% of 
liquorice root and 30% of fennel seed and minimum score was 
given to the T0 (6.50) with 100% of liquorice root. The trend of 
scores given by a panel of judges was T1 (6.55), <T3 (7.25), <T2 
(7.15) and <T5 (7.87) respectively.

Table 4: Means Square for Mineral Composition of Herbal Teamix.

SOV Df Ca Mg K

Treatment 5 65198.1** 9346.54** 158638**

Error 12 10.5 3.78 26

Total 17      

**= highly significant

Table 5: Means for Mineral Composition of Herbal Teamix (mg/100g).

Treatment Ca Mg K

To 118.17±8.27e 1.94±0.13e 40.45±2.83f

T1 124.31±8.70e 40.53±2.83d 209.96±14.69e

T2 183.15±12.82d 90.15±6.31c 281.97±19.73d

T3 245.64±17.19c 86.98±6.08c 370.31±25.92c

T4 366.31±25.64b 123.14±8.62b 535.62±37.49b

T5 489.98±34.29a 157.31±11.01a 680.99±47.66a

Table 6: Means Square for Phytochemical Analysis of Herbal Teamix.

SOV Df TPC TFC DPPH

Treatment 5 43195.9** 4422.24** 6.00159**

Error 12 4.1 6.51 0.08236

Total 17      

**= Highly significant

Table 7: Means for Total Phenolic Content, Total Flavonoid Content, 
Antioxidant Potential of Herbal Teamix.

Treatment TPC (mg 
GAE/100g)

TFC (mg 
RE/100g) DPPH -100%

To 853.05±59.71a 268.24±18.77a 68.46±4.79d

T1 770.40±53.92b 241.94±16.93b 69.35±4.85c

T2 727.40±50.91c 228.80±16.01c 69.71±4.87bc

T3 685.06±47.95d 216.99±15.18d 70.49±4.93b

T4 603.06±42.21e 188.36±13.18e 71.50±5.00a

T5 516.73±36.17f 160.74±11.25f 72.27±5.05a

Table 8: Means Square for Color Analysis of Herbal Teamix.

SOV Df L* a* b*

Treatment 5 98.76** 1.77NS 14.09**

Error 12 2.34 0.59 1.07

Total 17      

**= Highly significant, NS= Non-significant (P> 0.05)
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Table 9: Means for Color Analysis of Herbal Teamix.

Treatment L* value a* value b* value

To 26.96±1.89a 4.079674±0.29 18.39441±1.28a

T1 17.29±1.21b 3.294703±0.23 15.22813±1.06b

T2 11.61±0.81c 1.902278±0.13 12.10501±0.84c

T3 25.45±1.78a 4.019998±0.28 17.41254±1.21ab

T4 22.78±1.59a 3.614902±0.25 15.25534±1.06b

T5 18.44±1.29b 3.294703±0.23 15.77576±1.10ab

Shabani et al. [90] claimed that the flavonoids are primarily 
responsible for the liquorice’s and its extract’s yellowish shade. 
The results of in vitro testing and HPLC quantification of liquorice 
extracts clearly show that supercritical fluid extracts include 
greater levels of glycyrrhizin and total flavonoids. This clarifies 
the cause of the beverages’ brighter, yellowish color. Additionally, 
as time went on, scores for the taste, flavour, sweetness and 
mouthfeel of liquorice beverages declined due to changes in the 
drinks’ pH and acidity. The findings of this investigation into the 

sensory qualities of functional beverages made with liquorice 
are in line with the findings of Kausar et al. [91]. During a four-
month sensory study, the research team evaluated the qualities 
of a functional drink made of cucumbers and melons at 15 days. 
The results showed that, over the course of 120 days, the flavour 
score decreased from 7.68 to 6.68 and the sensory color score 
decreased from 7.52 to 6.52. Additionally, the ratings for flavour 
and general acceptability dropped from 7.40 to 6.44 and 7.48 to 
6.48, respectively, in a manner that was comparable. The results of 
present study are further supported by the work of Murtaza et al. 
[92] who assessed the sensory qualities and storage durability of 
strawberry juice kept for three months at various temperatures. 
Their study’s findings showed that, throughout the course of a 90-
day storage trial, ratings for several sensory qualities, including 
as taste, color and flavour, varied [93-99]. They found that at 
high temperatures, reducing sugars and amino acids interacted, 
resulting in non-enzymatic browning and color variations. 
Additionally, a rise in acidity was cited as the primary cause of the 
decline in flavor and color sensory ratings.

Figure 3: Sensory Evaluation of Herbal Teamix.

In summary, the use of liquorice extracts did not negatively 
impact the beverages’ sensory assessment or storage. 
Additionally, all the panelists’ values for the various features were 
within an acceptable range, indicating a good sensory response. 
The phytochemical content and antioxidant capability both 
significantly increased with the addition of liquorice extra [100-
101].

Summary

Poor eating habits and harmful environmental factors are 
responsible for multiple morbidities that can lead to serious 
health consequences. Across the globe, the mortality rate 
owing to diseases is on the rise. In present time, millions of 
people are following unhealthy living patterns. The presence of 
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bioactive components in the diet that stand within the economic 
standards of people becomes imaginary during a specific period. 
Consequently, the search for a balanced diet has been emphasized 
worldwide. Recent research depicts that herbs and seeds are not 
only abundant in nutrients but an excellent source of antioxidants. 
Plant-based food is considered an essential part of a balanced diet 
due to its vitamins, minerals. Many industries are using extracts 

as well as powder from plants to develop healthy products. 
Vegetables are already in use of people as source of food but now 
with the discovery of presence of health promoting and disease 
preventing bioactive components in leaves, roots, stem and flesh 
these parts are gaining importance to be used in food as well as 
nutraceutical products.

Table 10: Means Square for Sensory Evaluation of Herbal Teamix.

SOV Df Color Taste Aroma Mouth feel Overall Accept-
ability

Treat-
ments 5 0.75515**    1.57257**   0.54505**    0.94530NS    1.23414**    

Error 12 0.04231 0.02012 0.04262 0.57423 0.01697

Total 17          

** = highly significant (P≤0.01), NS= non-significant (P> 0.05)

++

Table 11: Means for Sensory Evaluation of Herbal Teamix.

Treatments Color Aroma Taste Mouth feel Overall Acceptability

T0 6.83±0.47c 6.29±0.44c 7.13±0.49c 7.24±0.50 6.50±0.45c

T1 7.16±0.50bc 6.79±0.47abc 8.19±0.57a 8.20±0.57 6.55±0.45c

T2 7.45±0.52ab 7.03±0.49ab 6.17±0.43d 6.89±0.48 7.15±0.50b

T3 6.75±0.47c 7.33±0.08a 7.55±0.52b 7.43±0.52 7.25±0.50b

T4 7.87±0.55a 6.56±0.45bc 7.82±0.54ab 8.36±0.58 8.03±0.56a

T5 7.90±0.55a 7.35±0.51a 6.84±0.47c 8.02±0.56 7.87±0.55a

Mean ± Standard deviation

Liquorice root and fennel seed, individually cherished for 
their distinct flavors and health benefits, combine synergistically 
to offer a potent blend of wellness. Liquorice root, with its 
naturally sweet taste and therapeutic properties, complements 
the earthy, slightly sweet aroma of fennel seeds. Together, they 
create a harmonious partnership that extends beyond culinary 
delights. Known for their digestive properties, this duo aids in 
soothing gastrointestinal discomfort and promoting healthy 
digestion. Moreover, liquorice root’s anti-inflammatory and 
antioxidant properties, combined with fennel seed’s ability to 
alleviate bloating and gas, make them a dynamic team for digestive 
wellness. Additionally, both ingredients boast antimicrobial 
properties, potentially aiding in immune support and fighting 
off infections. Whether enjoyed in teas, tinctures, or culinary 
creations, liquorice root and fennel seed offer a holistic approach 
to health and flavor, promising a brighter future for those seeking 
natural remedies and culinary delights alike. Tea is one of the most 
popular drinks around the globe and equally liked by everyone. 
It is a major part of snack time especially in Asia. It is made by 
dipping powder in hot water to get an extract. The production and 
consumption of tea is increasing dramatically. The extract of the 
liquorice compound glycyrrhizin relieves symptoms of asthma. 

Both of these compounds have many therapeutic uses because 
of their phytochemicals profile and it is preferable for people to 
drink in asthma. There is no source that provides as quick relief as 
my product does. The goal is to provide patients with a source that 
provides immediate relief from that issue.

The current study was designed for utilization of liquorice 
root and fennel seed based herbal teamix for the relief of asthma. 
For this purpose, after preparation of powder, it was subjected for 
mineral analysis, total phenolic content, total flavonoid content, 
antioxidant analysis that include DPPH. The mineral composition 
of these powders depicted that liquorice root holds (100g) 
3.03mg calcium, 37.9mg potassium, 2.12mg magnesium and 
fennel seed holds (100g) 1200mg calcium, 1700mg potassium, 
370mg magnesium The Phytochemical analysis has exhibited 
that liquorice root powder possesses total phenolic content 
(850.24mg GAE/100g) and total flavonoid content (279.18mg 
RE/100g). Antioxidant (DPPH) value was (67%) and antioxidant 
(31.7g/100g) and fennel seed powder possesses total phenolic 
content (13mg GAE/100g) and total flavonoid content (0.047mg 
RE/100g). Antioxidant (DPPH) value was (78%), Afterwards, 
herbal teamix were made by using the liquorice root and fennel 
seed powder with different combinations. The developed product 
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was analyzed for mineral, TPC, TFC, antioxidant potential. All 
the formulations were also analyzed for the color and sensory 
evaluation. The results of mineral analysis of herbal teamix 
showed varied range of calcium (118.17 to 489.98mg/100g), 
potassium (1.94 to 157.31mg/100g) and magnesium (40.45 to 
680.99mg/100g). The phytochemical and antioxidant analysis 
has shown that herbal teamix had a significant effect on TPC, TFC 
and DPPH. The TPC results illustrated that the highest content of 
phenolics (853.05mg GAE/g DW) was found in T0 which is 100% 
liquorice root powder. The minimum phenolics (516.73mg GAE/g 
DW) were present in T5 which is 60% liquorice root powder and 
40% of fennel seed powder. Antioxidant activity ranged from 
minimum value of 68.46% for T0 maximum value of 72.27% for 
T5.

The color analysis of functional muffins demonstrated that L 
values of herbal teamix for all treatment values varied ranged from 
26.94 to 11.91 L value. By increasing the liquorice root powder, a 
decline in a* values (4.07 to 2.05) respectively were noticed for 
all treatments. The sensory evaluation was performed according 
to consumer likeness and acceptability. The preferred and most 
liked herbal teamix formulation was T4 which is 70% liquorice 
root powder and 30% fennel seed powder due to attractive light 
red color, aroma, taste, mouthfeel and overall acceptability. There 
is always a need for the introduction of innovative products in 
the market whether the food items encouraged or discouraged 
by consumers. For asthma, teabags can be favorable and use 
as a quick source to manage asthma symptoms. Herbal teamix 
with easy packaging can be produced as innovative value-added 
product for every age individual. It is recommended that herbal 
teamix are highly nutritious, easy to make and inexpensive.
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