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Herbal blends have obtained popularity due to their health benefits, good fragrance and
antioxidant capacity. Herbal teaisafamous drink due toitslow cost, attractive taste and aroma.
Objectives: To assess the nutritional properties of herbal blends and to develop an herbal blend
using locally available herbs. Methods: The developed herbal blend was 40% rose, 15%
lemongrass, 15% Tulsi leaves, 10% cinnamon, 10% ginger and 10% fennel. Rose, Tulsi and
lemongrass leave was dried in a hot air oven. All ingredients were ground. Then this prepared
ground herbal mixture was subjected to proximate analysis for moisture, ash content, crude
protein, crude fat and crude fiber. Afterwards, physiochemical and sensory tests of prepared
teaweredonetocheckthe pH, colourand sensory evaluation of the tea. Then the developed tea
was subjected to phytochemical and antioxidant activity assays to check total phenolic
contents and 1,1-Diphenyl-2-picrylhydrazyl. Proximate analysis and physiochemical analysis of
the product were done at reqgular intervals. Results: Sensory characteristics and consumer
acceptability of mixed herbal blends as tea alternative was evaluated through the hedonic
survey. Sensory scores were higher for the prepared herbal blend as compared to the control.
Conclusions: It was concluded that the developed herbal blend possessed significant
nutritional value and antioxidant activity, making it an attractive alternative to tea. Its pleasant
taste and ability to stay stable over time indicate that herbs can be used to make healthy,
inexpensive drinks. Further studiesarerequiredtoenhanceits functionalapplications.

INTRODUCTION

The herbal blend is the form of a mixture of leaves, seeds,
and roots of various plants. Herbal tea is an infusion of a
mixture of herbal blend or powderand hot water, commonly
ingested for its remedial and invigorating properties,
including inducing relaxation. Having the capacity to help
with stomach-related issues; herbal teas often have
purging properties and strengthen the immune system.
Pakistan hasarich history of folk use of plants, with people,
especially those living in remote villages, using indigenous
plants as medicines, and this knowledge has been passed

orally from generation to generation. Herbal tea is
consumed all over the world. Fruits, roots, and seeds were
also used by local and traditional practitioners for curing
many diseases. The traditional medicinal usage of plants
for curing human ailments is vital to indigenous
communities in the northern parts of Pakistan, which is
considered a valuable local sociocultural heritage [1].
Herbal blend provides a lot of information and contains
material on several elements of ethno-pharmacological
study. As aresponse toillnesses with several etiologies or
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by a potential multifunctional element of the mixture as
opposed to the action of individual ingredients, one may
study the significance of this blend in folk medicine. For
decades, many herbal blends have been employed to
improve health [2]. Although the study of this blend is
extremely challenging, its results are encouraging.
Awareness of the ingredients in this traditional blend can
assist in making some new blends that can improve
individuals' health [3]. The conventional medicinal use of
plants for the treatment of human ailments is important to
Indigenous families in the northern parts of Pakistan which
is considered useful local sociocultural heritage [4]. In
recent years, due to awareness of the health attributes of
herbal tea in the modern world, its consumption has
increased significantly. As people are taking a keen
interest towards natural plant remedies, the consumption
of herbal tea will also increase significantly. It will also
increase in size of the market for herbal tea. Knowledge of
the composition of these traditional blends can help
develop new blends that canimprove the health of citizens.
The healthcare systems of many developing countries
were based on traditional herbal remedies. About 80% of
the human population depends on traditional ethno-
remedies of plant origin, and three-fourths of the world
population cannot afford modern medicines. The major
playerinthe herbal teaindustryin the whole world is South
Africa. Their main products are their local rooibos tea and
honey-bush teas. These two products have a very
significant marketplace [5]. Studies on other herbal tea
having ingredients other than rooibos and honey-bush are
increasing at a high rate. So, there is a high potential for
otherherbalteasinthe market.

This study aimsto assessthe physicochemicaland sensory
properties of herbal blends and to develop an herbal blend
usinglocallyavailable herbs.

METHODS

Some raw materials used in this research as cinnamon,
dried ginger and fennel were purchased from the local
market of Multan in a dried form but rose petals, lemon
grass and tulsi were collected from the field of Muhammad
Nawaz University of Agriculture Multan. Rose petals,
lemongrass and tulsi leaves were washed thoroughly and
dried in a hot air oven at the B block laboratory of the
Muhammad Nawaz University of Agriculture Multan. Rose,
lemongrass and tulsi leaves were washed first to remove
the dirt and all types of other contaminants. Ginger,
cinnamon and fennel which were collected from the local
market also washed properly. This process is known as
sedimentation. Then oven dry at 50°C until constant
weight. Afterdryingthese dried herbs were ground by using
agrinder. Then it was sieved into 40 mesh sieve and stored
at4°Cuntiluse. Allthe ingredients whichwere driedinahot
airoven, were mixed according to the research plan. Herbal
teablend(T1)has the following ingredients rose petal 40%,
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lemongrass 15%, fennel 15%, dried ginger 10%, cinnamon
10% and tulsi leaves 10%. A mixture of this natural herbal
blend was ground inapowder form. This mixed herbal blend
ispackedinateapacktheninazipperbagandalsostoredin
ajar. During the extraction of herbal tea factors which were
must be considered were infusion temperature, length of
infusion, type of water which is infused, the ratio of tea to
water and the type of tea used. Herbal tea aqueous extract
was made according to the developed research plan. It was
prepared by steeping the already made treatment 2-gram
sample in 200 ml distilled water at 95°C for 3 minutes in an
Erlenmeyer flask covered with aluminium foil to prevent
removal of all necessary phytochemicals on a water bath
[6]. After exactly 3 minutes, an herbal infusion was made.
Then this herbal infusion was filtered through Whattmann
filter paper No 41 cooled to 20°C and stored at room
temperature in a cool and dark place [7]. Market-available
herbal tea was taken as control(To)and Treatment(T1) was
the developed herbal tea blend (explained above). Storage
study was done at 15-day intervals to check the quality of
the prepared herbal tea blend. Proximate analysis
(moisture content, ash content, crude fiber, crude protein
and crude fat) of the product was done following the
method of [8]. Total carbohydrates were determined by the
subtraction of percentages of moisture content, crude
protein content, crude fat content and total ash presentin
thisherbalblend. pHisdefinedasthelogarithmtothe tenth
of the base of H+ activity reciprocal. An electrolytic cell
with two electrodes attached was standardized in a buffer
solution of pH 4.0. Afterwards, the dipping of electrodes
into test samples occurred. A voltage relative to the pH of
the solution was developed and we directly read the pH of
the test sample solution as shown by the instrument [8].
Total phenolic content is based on the reaction of the F.C.
reagent with the test sample. It results in the formation of
blue chromophores because of the reduction of phosphor-
tungstic and phosphor-molybdic acid in an alkaline
medium in the presence of phenolic compounds[9]. DPPH
isastableradical havingadarkred colourand chemically is
(1.1-Diphenyl-2-picrylhydrazyl). When any antioxidant
scavenges its free radicals, its colour changes from red to
yellow at 515 nm wavelength. DPPH reagent was prepared
by dissolving 4 mg of DPPH in methanol. Then 50 pl of
sample was added to 2ml of DPPH solution. Then mixture
was shaken vigorously and allowed to stand in the dark at
room temperature for 30 minutes. The absorption was
measured at 515 nm wavelength in a UV-visible
spectrophotometer[10]. For the determination of mineral
content, 1g powder of the sample was poured into a 100 ml|
beaker. Purposely, 7 ml HNO3 was poured into the beaker
followed by leaving the sample overnight. Then the sample
was taken and 3 ml HCIO4 was also poured and subjected
the sample for digestion on a hot plate at a temperature of
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about 180°C. The hot plate was turned off when about 2-3
ml sample left. After cooling, the digested sample was
diluted with 100 ml distilled water. Dilution was done by
adding the sample and distilled water followed by tilting the
flask for the uniform mixing of supernatant. Dilution was
done in a 100 ml plastic bottle. Then prepared sample was
used for the mineral profile as potassium sodium and
calciumon aflame photometer while heavy metals like iron
and zinc were accessed by atomic absorption
spectrophotometer. A triplicate sample was run for the
determination of the mean by the following method [8]. A
hedonic survey of consumer acceptability of the prepared
herbal tea was conducted in the Department of Food
Science and Technology, MNS University of Agriculture
Multan. A total of 30 respondents, including students,
lecturers, some industrial members and other staff
members of the University, as well as family members,
participated in the survey. The respondents were then
asked about their degree of liking of the teas in terms of
taste, aroma, colour, mouthfeel and overall acceptability,
based on a 9-point hedonic scale Triplicate analyses were
performed to ensure data reliability. Significant
differences were assessed using ANOVA procedures [11].
The Completely Randomized Design (CRD) was computed
using STATISTIX8.1software.

RESULTS

Mean values of moisture content of herbal blend at 0 days,
15 days and 30 days was approximately 7.27%, 7.38% and
7.47%.Inthis herbal blend rose and tulsi has more moisture
content while other ingredients have less amount of
moisture(Table1).

Table 1: Mean Value of Moisture % of Herbal Tea
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days, 15 days and 30 days' storage were 6.36%, 6.19% and
6.06%. As protein contents inrose are low 2.5% while tulsi
has more amount of proteinwhichwas 16.1%(Table 3).

Table 3: Mean of Crude Protein % of Herbal Tea

1Day 7.45+0.05 6.36 +0.24 6.9+0.14°
15 Days 7.34+0.09 6.19+0.32 6.7+0.2°
30 Days 7.35+0.07 6.06 +£0.48
- 6.6+0.27°
Means 7.3+0.7° 6.2 +0.34

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference

The mean values of crude fat contents of the herbal blend
at 0 days, 15 days and 30 days' storage were 3.99%, 3.99%
and 3.84% respectively. Rose has less amount of crude fat
which was 0.6% while fennel has more crude fat which is
9.1%(Table 4).

Table 4: Mean of Crude Fat % of Herbal Tea

1Day 4.246667 +0.13 3.99+0.28 41+0.2°
15 Days 4.203333 +£0.10 3.99+0.28 4.09+0.19°
30 Days 4.216667 + 0.08 3.84+0.22
4.0+0.15°
Means 42+0.7 3.9+026°

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference

The meanvalues of crude fiber contents of the herbal blend
at 0 days, 15 days and 30 days' storage were 19.75%, 19.46%
and 19.42%. As rose has a low amount of crude fiber 3%
while crude fiberintulsileaves was 30%(Table5).

Table5: Mean Value of Crude Fiber % of Herbal Tea

1Day 24.26+0.38 19.75+0.88 19.54 +0.63°
15 Days 24.23 +0.55 19.46 +0.60 21.8+0.57°
30 Days 24.11+0.19 19.42 +0.46
21.7+0.32°
Means 24.2+0.37° 19.5+0.64"

1Day 10.05+0.28 7.29+0.19 8.78 +0.22°
15 Days 10.1£0.2 7.38+0.17 8.74+0.18°
30 Days 10.09+0.23 7.47+0.1
. . 8.76 £ 0.17°
Means 10.08 £ 0.23 7.3+0.15

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference

Mean values of ash contents of the herbal blend were
4.13%, 4.15% and 4.18% at 0 days, 15 days and 30 days. As
ashcontentincinnamonisverylow 2.4% while lemongrass
hasmore ash content whichis17.1%(Table 2).

Table 2: Mean of Ash Contents % of Herbal Tea

T.=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significantdifference

The meanvalues of carbohydrate contents of the herbal tea
sampleare73.31%,73.27% and 73.18 % at 0 days, 15 daysand
30days'storagerespectively(Table B).

Table 6: Mean of Carbohydrate % of Herbal Tea Sample

1Day 68.40 £ 0.10 73.31+0.87 72.3+0.48°
15 Days 68.45 + 0.08 73.27+1.01 72.3+0.04°
30 Days 68.23+0.20 7318+ 1.14 .

- - 72.2+0.67
Means 76.20.19 68.3+0.9

1Day 12.47+1.29 4.13+0.15 8.3+0.72°
15 Days 12.44 +0.60 4.15+0.13 8.3+ 0.36°
30 Days 12.43 +0.66 418+0.15

- - 8.29:+0.4°
Means 12.4:+0.85 41+0.14

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference
Mean values of crude protein contents in herbal tea at 0

T,=Control, T=Herbal teablend. Different letters'a'and'b'indicate
significant difference

Meanvalues pHvalues of herbal teaat 0 days, 15 days and 30
days' storage were 6.21%, 6.23% and 6.28% respectively.
Accordingtothetable, the highest pH value was found at 30
days of storage and the lowest pH value was observed at 15
daysof storage(Table 7).
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Table7: Mean pH Value of Herbal Tea

1Day 4.246667 +0.13 3.99+0.28 41+0.2°
15 Days 4.203333 £0.10 3.99+0.28 4.09+0.19°
30 Days 4.216667 £ 0.08 3.84+0.22
4.0+0.15°
Means 4.2+0.7° 3.9+026°

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference

Mean values of the TPC value of herbal tea at 0 days, 15 days
and 30 days' storage were 667.6, 667.47 and 667.44 mg
GAE/q, respectively. According to the table, the highest
TPC value was found at 1day and the lowest TPC value was
observedat 30 days of storage(Table 8).

Table 8: Mean of TPCMgGAE/G of Herbal Tea

1Day 580.80+0.72 667.6 £ 0.53 623.2+0.62°
15 Days 579.43£1.25 667.47+0.38 623+0.8°
30 Days 579.33+1.15 667.44+£0.33
623 +£0.74°
Means 579 +1.04° 667+ 0.41°

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significantdifference

Mean values of DPPH value of herbal tea at O days, 15 days
and 30 days' storage were 80.13%, 79.96% and 79.93%
respectively. According to the table, the highest DPPH
value was found at 0-day storage and the lowest DPPH
value was observed at 30 days'storage(Table 9).

Table 9: Mean of DPPH % of Herbal Tea

1Day 90.13+2.30 80.13+0.77 85.11+ 1.5°
15 Days 89.2 +1.31 79.96 +0.86 84.4+1.08°
30 Days 88.3+1.52 79.93 +0.92
83.6+1.21°
Means 88+1.7° 79.8 +0.85°

T.,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference

Mineral analysis was done to assess quantities of minerals
in the prepared herbal tea blends. It was found that
treatment To had a higher value of calcium with a mean of
376 + 4 mg/L and To also had a higher percentage of
potassium with a mean of 419 + 5 mg/L. T1 had slightly
higher magnesium content with a mean value of 64 + 0.5
mg/L as compared to To with a mean value of 63 + 0.4 mg/L
(Figure1).

450 -
400 -

350
300

250 - 1 day
200 - 015 days
150 30 days

100 A

LMo |

TO Mg Fe Zn Ca Na K T1 Mg Fe Zn Ca Na K

Figure 1: Meanfor Minerals mg/L of Herbal Tea Sample

Herbal tea is a good source of iron (Fe), sodium (Na), zinc
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(Zn), potassium (K), magnesium(Mg), and calcium(Ca). The
herbs are good dairy-free sources of calcium. One cup (166
grams) of tea contains about 2/3 of the calcium found in 1
cup of whole milk. The prepared products TO and T1 were
analyzed for mineral profiling. The mean values of the taste
of teawere checked usinga9-hedonic scale at 1day, 15days
and 30days of storage. These showed theresultsat 1day, 15
days and 30 days were 6.8533, 7.3600 and 6.9433,
respectively. The highest taste score was found at 30 days'
storage and the lowest taste score was recorded at day 1
(Table10).

Table 10: Mean Value of Taste of Herbal Tea

1Day 5.55+0.18 6.85+0.60 6.2+0.39°
15 Days 5.62+0.19 7.36 £0.97 6.6 +0.52°
30 Days 5.43 +£0.05 6.94 +0.34
6.2+0.19°
Means 5.51+0.14° 6.9+0.6"

T,=Control, T=Herbal teablend. Different letters'a’and'b'indicate
significant difference

Mean values of the colour of teaat 1day, 15 days and 30 days'
storage were 7.1267, 7.6133 and 6.9900, respectively. The
highest colour % was found in 15 days of storage and the
lowest colour value was observed in 30 days of storage
(Table1).

Table 11:Mean Value of the Color of Herbal Tea

1Day 6.10+0.35 7.12+0.10 6.5+0.2°
15 Days 5.97+0.33 7.61+0.16 6.79+0.24°
30 Days 5.93+0.1 6.99+0.21
6.4+0.16°
Means 5.95+0.26° 7.24+0.15°

T.,=Control, T=Herbal teablend. Different letters'a'and'b'indicate
significant difference

Mean values of aroma of tea at 1day, 15 days and 30 days'
storage were 7.8900, 8.93 and 7.8767, respectively. The
highest aroma was found in 15 days of storage. The lowest
aromawas observed at 30 days'storage.(Table 12)

Table12: Mean Value of Aromaof Herbal Tea

1Day 5.82+0.15 7.88+0.02 6.8+0.08°
15 Days 5.73+0.23 8.93+0.42 7.1+0.32°
30 Days 5.7+0.3 7.8+0.85
6.4+0.15°
Means 5.75+0.22° 8.2 +0.43°

T.,=Control, T=Herbal teablend. Different letters'a'and'b'indicate
significant difference

Meanvalues of mouthfeel of teaat1day, 15daysand 30 days'
storage were 6.0333, 6.7767 and 5.9533, respectively. The
highest mouth feels were found at 15 days of storage. The
lowest mouth feel was observed in 30 days of storage
(Table13).

Table13: Mean Value of Mouth Feel of Herbal Tea

1Day 5.6+0.36 6.03+0.05 5.73+0.20°
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15 Days 5.68+0.45 6.76 +0.05 6.02 +0.60°
30 Days 5.44+0.48 5.95+0.50

5.6 +0.49°
Means 5.562 +0.43° 6.2 +0.43°

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significantdifference

Mean values of overall acceptability of tea at storage of 1
day, 15 days and 30 days were 7.3067, 7.5067 and 6.9667,
respectively. According to the table, the highest overall
acceptability wasfound at 15 days of storage and the lowest
overall acceptability was observed during 30 days of
storage. This acceptability of herbal tea was measured
usinga9-hedonicscale(Table 14).

Table 14: Mean value of Overall Acceptability(%)of Herbal Tea

1Day 5.89+0.31 7.3+0.726 4+0.51°
15 Days 6.2+0.34 7.5+0.506 6+0.42°
30 Days 5.82+0.84 6.9+0.566
4+0.7
Means 5.9+0.48° 7.2+0.59°

T,=Control, T=Herbal tea blend. Different letters'a'and'b'indicate
significant difference

DISCUSSION

Analysis of variance of the proximate analysis indicated
significant results among treatments. Proximate
composition was measured with the highest amount of
moisture contentand ash content was measured at 30 days
of storage. Moisture content was measured and the
highest amount of moisture % was measured at 1 day of
storage shown in table 1. Contrasting results were also
measured in which they compared the proximate analysis
of cinnamon and lemongrass for their nutritive value [12].
They noted that the moisture of cinnamon was 5.6% and
lemongrass was 10.12%. The value of cinnamon was very
close to the current study. The ash content was measured
and the highest amount of ash % was observed at 1day of
storage shown in Table 2. Contrasting results were also
analyzed by [12], they compared the proximate
composition of dried and fresh tulsi leaves. The ash
content of both fresh and dry samples was 3.57% and 22%,
respectively. It was shown that drying increased the ash
contents of dried dry leaves. The crude protein was
measured and the highest value of protein % was observed
at 1 day of storage shown in Table 3. Contrasting results
were also found in which researchers determined the
protein content of ten local herbs and spices[13]. Crude fat
was measured and the highest value of fat % was measured
at 1 day of storage shown in Table 4. Contrasting results
were also measuredinwhich they calculated the nutritional
composition of cinnamon [14]. The fiber content was
measured and the highest value of fibre % was observed at
15 days of storage shown in Table 5. Contrasting results
were also measured in which they determined the
proximate and mineral composition of tulsi varieties [15].
The carbohydrates were measured and the highest value of
carbohydrates % was observed at 1day of storage shownin
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Table 6. Contrasting results were also measured, which
determined the proximate composition of lemongrass
varieties [16]. They calculated that lemongrass contained
63% carbohydrates, lower than the current reported value.
This may be due to seasonal and regional differences.
Crude protein, crude fat and crude fiber were measured in
the highest amount at 1-day storage. Carbohydrates also
show high results at day 1 and low values at 30 days of
storage [17]. Analysis of Variance of the phytochemical
analysisindicated non-significant results of teaat different
times [18]. The pH value was measured and the highest
value of pH was observed at 30 days of storage shown in
Table 7. Contrasting results were reported by [16], in which
they carried out a comparative study of the pH value of
some essential spices. Antioxidant activity was measured
and the highest amount of TPC was measured at 30 days of
storage. Contrasting results were also measured by[19], in
which they studied the antioxidant activity of green
cardamom E. cardamom. They used ethanoic extract from
cardamom seeds to measure total phenolic contents and
DPPH. Results revealed that the total phenolic contents of
cinnamon were 2.47 mg GAE/g at a concentration of 25
microgram/ml. From TPC analysis, they concluded that
cinnamon was a rich source of polyphenols. While DPPH
was measured in the highest amount at 1day indicating the
synergetic effect of all ingredients in increasing
antioxidant activity than alone ingredient. Contrasting
results were also measured by [20], in which they
compared the antioxidant activity of fennel and sage
essential oils. They noticed that at a concentration of 200
ug/ml, fennel essential oil showed 100% radical scavenging
activity than sage (50.34%). They concluded from their
study that fennel essential oil had the highest value of
DPPH, PV, TBA and BCB. They also concluded from their
results that fennel and sage essential were powerful
antioxidants in stabilizing the essential oil to a greater
period than synthetic antioxidants such as BHT, PG and
BHA. Minerals such as Ca, K, Mn and Fe show the highest
values at 15 days of storage. Results of [21] for the mineral
profile of herbal tea and close to the results of this study, a
little difference is due to differences in ingredients.
Sensory analysis showed highly significant results among
treatments. Sensory evaluation was done with a 9-hedonic
scale and five qualities attributed to taste, colour, aroma,
mouth feel and overall acceptability. Taste evaluation's
highest score was obtained at 30-day storage and the
highest score of aroma, mouth feel and overall
acceptability were given at 15-day storage while the
highest colour was obtained at day 1 analysis [22]. The
study was conducted by [23] to assess the sensory
characteristics of flower tea. In terms of taste, herbal tea
stored for 30 days achieved a higher score compared to
flower tea. Aroma results showed that herbal tea had the
highestaromascore observed at 15 days, thenflower tea. In
terms of colour, herbal tea scored higher, reaching the
highest peak at 15 days compared to flower tea. However,
overall acceptability was superiorin herbal tea, particularly
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at 15 days while jasmine flower tea had the lowest
acceptabilityscore.

CONCLUSIONS

It was concluded that herbal teais a very popular beverage
and is now gaining popularity worldwide, due to its variety
of teas including rose tea, cinnamon tea, lemongrass tea,
tulsitea ginger tea etc. It was a mixture of plant parts. That
is made from dried herbs, flowers and spices. It is not
considered a true tea plant Camellia sinensis. This tea was
made up of 40% rose petals, 15% lemongrass, 15% tulsi
leaves, 10% cinnamon, 10% fenneland 10% ginger. Analysis
and sensory were done at 1 day, 15 days and 30 days of
storage and the best result was found at 15 days' storage.
The results of the current study indicated that results of 15
days of storage were best of in antioxidant activity. This
could be due to the synergetic effect of all ingredients
rather than individual ingredients to show the highest
amount of antioxidant activity. The developed tea was liked
by the majority of personnel due to being caffeine-free,
having a good aroma and a lot of health benefits from all-
naturalingredients.
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