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Abstract

The present investigation was aimed to development of herbal tea with incorporation of different
proportions moringa olefera leaf powder. To standardize the processing technology and analyze the
characteristics of herbal tea viz., chemical and sensory characteristics of herbal tea. The formulation was
carried out using moringa olefera leaf powder, basil, lemon grass and tea powder in Preparation of herbal
tea. Different formulation was made with variation in moringa olefera leaf powder level from 0 to 50%
for To, T1, T2, Ts and Tarespectively. Prepared herbal tea then evaluated for organoleptic properties with
respects to colour and appearance, flavour, texture, taste and overall acceptability using 9 point hedonic
scale. The results revealed that herbal tea prepared with supplementation of 50% moringa olefera leaf
powder (T1) secured highest score (i.e. 8.0) was superior as compared to rest of samples. It was found
that moringa olefera leaf powder prepared with moringa olefera was rich source of proteins. Thus,
moringa olefera can be well utilized as a functional ingredient for preparation of herbal tea with good
nutritional and medicinal value.
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Introduction

The drinking of tea begun in China centuries ago, and has over the years become an
inseparable part of most cultures worldwide. Tea is currently the most widely consumed
beverage in the world 2 and therefore ranks as an important world food product. Tea is
generally consumed for its attractive aroma and taste as well as the unique place it holds in the
culture of many societies. In recent times, there is renewed interest in tea because of growing
consumer awareness of health benefits derived from tea consumption. Tea therefore belongs to
a rapidly expanding market of ,,wellness beverages.” [l by definition, tea is an infusion of the
leaves or other parts of the evergreen tea plant (Camellia sp). Teas have been traditionally
categorized into green, oolong and black teas according to the processing conditions employed
during manufacturing. ™In recent times, however, a fourth category, called herb teas, is
gaining increasing popularity among consumers. Unlike traditional teas, herb teas are prepared
from plants other than Camellia l. Tea preparation follows a simple procedure. Hot water (70
°C to 100 °C) is poured over the plant part(s) in a container and allowed to steep for a few
minutes (usually 1 — 5 min) after which the plant material, usually contained in a bag, is
removed from the container. The temperature of the water used and the duration of steeping
affect the ,,strength of the tea. Tea is drunk hot, warm or iced. In some cases milk and/or a
sweetener such as honey or sucrose may be added before drinking [,

Tea is the processed leaves of Camellia sinensis which upon infusion with cold or hot water,
gives a non-alcoholic beverage %2, Tea consumption is a very ancient habit, with legends from
China and India indicating that it will initiated about five thousand years ago " Traditionally,
tea will consumed to improve blood flow, eliminate toxins and improve resistance to diseases .
Polyphenols are the most biologically active group of tea components X which possesses
antioxidative, antimutagenic and anticarcinogenic effects ?1 modified polyphenol content and
composition of yerba mate as well as the capacity of its extracts to inhibit the oxidation of [3-
carotene/linoleic acid system, after industrial processing.
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Tea is the mostly used daily beverage throughout the world,
with estimated daily consumption of more than 3 billion cups
Bl 1t is valued due to potential health benefits confirmed with
preclinical and epidemiological studies, its aroma content, and
cultural association. There is increasing demand of tea extract
and isolated tea biomolecules. In pharmaceutical and food
industries as natural antioxidant andforotheruses. Tea
biomolecules mainly consists of non protein amino acid
theanine, free sugars 4, methylxanthine or purine alkaloid
like caffeine, theobromine, theophylline and theacrine,
phenolic acids like gallic acid, and eight other catechins
[18](—)-epicatechin (EC), (—)-epigallocatechin (EGC), (-)-
epicatechin- 3-gallate (ECG), and (—)-epigallocatechin- 3-
gallate (EGCG) are the main catechin of green tea.
Cumulatively they are often called as polyphenols. Though
EGCG is the major tea catechin with most anticarcinogenic
property, EGC has highest antioxidant efficacy followed by
EGCG, EC, and ECG respectively 4,

Nowadays decaffeinated tea is more preferred because
caffeine  causes irritation in  gastrointestinal  tract,
sleeplessness, cerebral cortex stimulation and excites central
nervous system in people 281 Still awareness of the antioxidant
properties and other health benefit like anti carcinogenic and
chemopreventive effect B anti-hyperglycemic effect I anti-
obesity effects [ anti diabetic % antiulcereffects. 161 These
attributes designates tea polyphenols as functional food too.
[ The components responsible for sensory attributes are z-3-
hexanol, benzyl alcohol, linalool, 2- pheylethanol, methyl
salicylate, geraniol, nerolidol %1, Black tea requires complete
fermentation of leaves while oolong tea is partially fermented
during processing. Utilization of tea biomolecules in food
industry. It is used in chewing gums for halitosis and
preventing dental caries. Ltheanine, having umami taste is
used for taste masking in foods [l. Heterocyclic aromatic
amines (HA) are considered as food generated carcinogen,
obtained from meat and produced during meat cooking. It was
found that green tea marinade not only reduce HA content by
its free radical scavenging property, but also modifies the
taste of panfried meat and can be used as non alcoholic
marinade too

Developing new herb tea products from indigenous plants will
provide novel uses for Underutilized plants. It will further
provide consumers with new alternatives to traditional teas.
Moreover the research will bring to light the potential of the
underutilized plants for food product development. The
research will broaden understanding of the sensory
characteristics and preferences of herb teas in particular and
beverages in general. It will further advance research in herb
tea product development. In view of the above facts the
production of herbal tea from moringa oleifera leaf powder
fortified with basil, lemon grass and tea leaf powder were
studied.

Materials and Methods

Materials

The Raw material like moringa olefera leaves, basil, lemon
grass and tea leaves etc. will be procured from the local
market of allahabad. Chemical and reagent will be obtained
from laboratory, Department of Food process engineering,
SHUATS Allahabad.

Methods

Preparation of Moringa leaf powder

The fresh raw Moringa leaves were selected by visual
appearance of fresh and dark coloured, fully matured without
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any physical damage, on the surface. Then the collected
Moringa leaves were washed by pure water for removing of
the dust. Then after Moringa leaf sample was placed in the
dryer maintained at the temperature of 60 °C for drying as per
the requirement to obtain bone dry product. Then grinding of
the dried Moringa leaf was done by the grinder to obtain
Moringa powder. Sieving was done by the 32 number sieve
size screen to obtain fine powder of the grounded Moringa
leaf powder. By following the above procedure, the fine
Moringa powder was obtained. The fine Moringa powder was
then packed in the LDPE packing bags for the further storage.

Preparation of Basil leaf powder

The fresh leaves of Basil were selected by visual appearance;
the leaves were washed by pure water for removing of the
dust and soil. The leaves were detaches from branches. After
that basil leaves were placed in the dryer maintained at the
temperature of 70 °C for drying as per the requirement to
obtain bone dry product. Grinding of the dried leaves was
done by the grinder to obtain basil powder. Sieving was done
by the 32 number sieve size screen to obtain fine powder of
the grounded basil powder. By following the above
procedure, the fine basil powder was obtained. The fine basil
powder was then packed in the LDPE packing bags for the
further storage.

Preparation of Lemon grass leaf powder

The fresh leaves of lemongrass were selected by visual
appearance of fresh and dark coloured, fully matured without
any physical damage, on the surface. Then the collected
lemon grass leaves were washed by pure water for removing
of the dust. Then after lemongrass leaf sample was placed in
the dryer maintained at the temperature of 70 °C for drying as
per the requirement to obtain bone dry product. Then grinding
of the dried lemongrass leaf was done by the grinder to obtain
lemongrass powder. Sieving was done by the 32 number sieve
size screen to obtain fine powder of the grounded lemongrass
leaf powder. By following the above procedure, the fine
lemongrass leaf powder was obtained. The fine lemongrass
leaf powder was then packed in the LDPE packing bags for
the further storage.

Preparation of Tea Bags

The tea bags material was made using heap fill tea bags filter
paper. The filter paper was been cut with a pair of scissors
into rectangular shapes of 12 x 10cm after which it was been
folded and the two sides was sealed with an electrical hand
heat sealing machine and then was refilled with the crushed
dried Moringa Herbal tea powder and then the top was also
sealed by passing a thread (piece of string) that served with a
paper label attached to the tea bag as a handle for dipping in
the water after filling with 2g of each bag.

Determination of minerals composition of herbal tea

Raw materials such moringa olefera leaves, basil, lemon
grass, tea leaves and herbal tea were analyzed for proximate
composition including moisture, fat, protein, total
carbohydrate, crude fiber, ash and mineral composition was
carried out as per the methods given by AOAC, 2005.

Determination of minerals composition of herbal tea

Two grams of defatted sample was weighed and heated at 550
°C. Then, the obtained ash were digested with concentrated
Hydrochloric acid (HCL) on hot plate. The digested material
was then filtered using whatman No. 42 filter paper and the
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final volume made to 100ml with distilled water that was
further used for analysis with respects to iron, calcium,
potassium, contents by using methods Ranganna (1986).

Table 1: Formulation of herbal tea incorporated with moringa
olefera leaf powder

Ingredient To(Control)| T1 | T2 | Ts | Ta
Moringa leaf powder (%) 0 50 | 40 | 30 | 20
Basil leaf powder (%) 65 15| 25| 35| 45
Lemon grass powder (%) 25 25 25| 25| 25
Tea leaf powder (%) 10 10 | 10 | 10 | 10

Microbiological evaluation

The microbial analysis of fresh Herbal tea samples was
determined by method given by using As per the WHO
(1994) guideline. The powder was examined for microbial
contamination. Total viable count of the final powder was
determined by using standard plate count technique (0.1 ml)
of the appropriate dilution was placed on nutrients agar plates.
The plates were incubated at 35 °C for 48 hr and colony
forming units per gram sample (cfu/gm) was estimated.

For mould and yeast count; the above procedure was repeated
using potato dextrose agar and incubation was done at 25 °C
for 72 hrs.

SPC (cfu Iml) = Average no. of colonies x reciprocal of the
dilution used. ------------- (Eqg. 3.8)

Results and Discussion

Evaluation of quality characteristics of developed Herbal
tea\Physical properties of developed Herbal Tea

The developed Moringa Herbal Tea was analyzed for their
physical properties. It is widely used during processing of tea
to determine the sugar concentration in the products.
Developed Herbal Tea was also analyzed Colour, flavour,
Texture.

Table 2: Physical properties of developed Moringa Herbal Tea

Parameters Value
TSS (0 Bx) 4
PH 5.0

Chemical analysis of developed Moringa Herbal Tea
Chemical composition represents the nutritional quality of
product. Analysis of proximate composition of Moringa
Herbal tea decides the nutritional profile of prepared tea
powder, as Moringa is a novel ingredient. The proximate
composition of developed Herbal tea was determined in dry
weight basis and the results are discussed in Table.

Table 3: Chemical analysis of developed Moringa Herbal Tea

Sr.| Chemical Composition

No. Value Per (100gm) TO | TL | T2 ] T3 174
1 Moisture (%) 8.63 | 8.95 | 8.77 | 8.43 |9.12
2 Ash (%) 135|156 | 3.78 | 3.06 |1.97
3 Total Protein (%) 7.43 | 8.13 |10.47|10.98|9.86
4 Total Carbohydrate 9.63 [12.48]10.91(12.74 12.87|
5 Crude Fat (%) 5.21 | 5.63 | 4.83 | 3.74 |2.68
6 Calcium(mg/100gm) 216.36[245.21(139.47|174.92]254.1
7 Fe (mg/100gm) 8.2319.12 | 9.77 | 8.91 |9.83

It is observed from the Table- that its moisture content was
found to be 8.63, 8.95, 8.77, 8.43, and 9.12 percent. The fat
content was found to be 5.21, 5.63, 4.89, 3.74, and 5.94 per
cent. The protein content was found to be 7.43, 8.43, 10.47,
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10.98, and 9.86 per cent. The ash content was found to be
1.35, 1.56, 3.78, 3.06, and 1.97 per cent. The calcium Ca
(mg/100g) content was found to be 216.36, 245.21, 139.47,
174.92, and 254.17 per cent. The iron Fe (mg/100g) content
was found to be 8.23,9.12, 9.77, 8.91, and 9.53 per cent.

Organoleptic evaluation of herbal tea

The judgment was made by rating product on a 9-point
hedonic scale with corresponding descriptive term ranging
from 9 “like extremely” to “dislike extremely” to determine
the pleasurable and un pleasurable feel of Moringa Herbal tea.
10 untrained panelists aged between 18-35 years participated
in the consumer test conducted at the department of Food
Process Engineering, Sam Higginbottom University of
Agriculture, Technology and Sciences. Samples showed more
acceptances as compared to other samples.

Table 4: Sensory Evaluation of herbal tea incorporated with moringa
olefera leaf powder

Sensory Characteristics

Treatments Overall
Colour|Taste|Flavour | Appearance Acceptability
To 9.0 [ 90| 9.0 9.0 9.0
T1 76 |738] 7.2 7.1 7.4
T2 7.21 1694 | 6.77 6.68 6.98
T3 70 | 70| 67 6.8 7.18
Ta 715 | 70| 6.8 6.9 7.3

Organoleptic quality parameters of a product assume pivotal
role in anticipating the consumer response to the product. On
the basis of organoleptic evaluation of Moringa Herbal tea,
samples were selected as best sample. The percent of Moringa
was used separately in different proportions (50, 15,25 and 10
per cent) in Herbal tea with Basil, Lemon grass and tea leaves
proportion. The formulated Moringa based Herbal tea was
further organoleptically analyzed for quality attributes like
colour, flavour, taste, appearance and overall acceptability.
The data pretaining to organoleptic evaluation of Moringa
based tea are presented in Table

Note:

TO0=10% (Tea leaves powder)

T1 =50% Moringa powder;

T2 = 40% Moringa powder;

T3=30%; Moringa powder;

T4=20% Moringa powder.

The data pertaining to the sensory scores of appearance,
colour, flavor, taste, texture and overall acceptability of
Herbal tea prepared of Moringa oleifera with different
proportions is given in the Table. A significant difference was
observed for the scores obtained for Moringa Herbal tea for
all the sensory parameters. Mean colour scores ranged from
6.5 to 9 with a mean of 7.55. The mean flavour scores ranged
from 6.1 to 9, with mean of 7.15. The mean taste score ranged
from 6.3 to 9, with a mean of 7.2. The mean overall
acceptability scores ranged from 6.4 to 9, with mean of 7.36.
From ANOVA table was evident that the calculated value of
F (118.547) due to treatment was greater than the tabulated
value at 5 percent probability level (5.585).therefore it
concluded that significant effect of treatment on moisture
content of T1 sample was observed at interval of 20 days
during the storage period. (Table 4)
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Microbial analysis of herbal tea

Microbial analysis was done to study the microbial quality of
Moringa Herbal tea powder by using pour plate technique.
The analysis was done at the interval of one month after the
preparation of Moringa Herbal tea powder with concentration
of lemon grass was kept constant. From Table, it can be
concluded that samples of Moringa Herbal tea powder with
60 days storage period tend to have higher mean bacterial
counts 3.8 x 10% CFU/g than those with 40 days 1.93 x 10°
CFU/g and 20 days 1.48 x 10° CFU/qg.

Table 5: Microbial analysis of Herbal Tea

Sr |Storage period| Total bacterial | Total yeast and mould
No. (days) count (CFU/g) count (CFU/g)

1 20 days 1.72 x 10* 1.2 x 108

2 40 days 2.22 x 10* 1.9x108

3 60 days 2.40 x 10 2.45 x 108

Total yeast and mould counts were highest 2.40 x 10*
(CFU/qg) in 60 days stored Herbal tea than 40 days 2.22 x 10*
(CFU/g) and 20 days 1.72 x 10* CFU/g. There was growth of
molds on the surface of Moringa Herbal tea with 60 days
storage period. The growths of bacteria, yeast and mould were
in increasing order as storage period increased. As per the
WHO (1994) guideline the total plate count, and Yeast and
mould count should be less than 2 x 10 5 and 1 x 10 # per
gram respectively.

Conclusion

It can be concluded from results that herbal tea prepared with
50:15:25:10 proportions of moringa olefera leaves powder,
basil leaf powder, lemon grass powder and tea leaves powder
was found to highly acceptable and recorded maximum score
in case of all the sensory attributes. The combination of
different herbs gave good result i.e. excellent source of
Protein, Carbohydrate and Minerals content. Formulated
Herbal tea not only fulfills the nutritional parameters, but also
got best response of sensory parameters from panel members
and from consumers.Thus, Moringa olefera can be well
utilized as a functional ingredient for preparation of herbal
yea with good nutritional and medicinal value which act as
functional food product.
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