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ABSTRACT 

Consuming herbal tea may promote health due to its antioxidant, anti-inflammatory, and antibacterial properties. However, contamination with 

objectionable microorganisms may pose health risks. This study evaluated the microbial quality and sensory properties of a polyherbal tea 

formulated from dried green and black tea (Camellia sinensis) leaves, ginger rhizomes (Zingiber officinale), and clove buds (Syzygium aromaticum) 

for the management of menstrual and arthritic pain. The plant materials were powdered, blended in different proportions, and used to prepare six 

formulations (F1–F6). The microbial safety of the infusions was evaluated in accordance with British and European Pharmacopoeia specifications, 

and moisture content was determined at 105°C using a drying oven. Sensory evaluation was conducted using a 7-point hedonic scale. All 

formulations contained bacteria and fungi within acceptable limits. Bacterial counts ranged from 0.33±0.08 × 10² in F6 to 4.70±1.11 × 10² CFU/g in 

F4, while total yeast and mould counts ranged from 2.00±0.35 × 10² in F1 to 6.17±1.33 × 10² CFU/g in F3. The infusions were free from Salmonella 

and Escherichia coli. Identified bacteria included Staphylococcus aureus (45.45%), Bacillus sp. (32.73%), and Micrococcus sp. (21.81%). Fungal 

isolates included Penicillium sp. (37.84%), Aspergillus sp. (22.97%), and Cryptococcus sp. (19.92%). Moisture content ranged from 2.84±0.02% to 

7.11±0.87% w/w. Formulation 1 showed the best sensory attributes. The findings indicate that the plant materials are suitable for developing an 

acceptable herbal tea. 
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Introduction  

The Consumption of tea made from dried leaves of 

Camellia sinensis has increased worldwide due to its natural origin 

and perceived health benefits. More than half of the world’s 

population drinks herbal tea regularly.
1
 Tea varieties can be 

differentiated by their processing methods: black tea is fully 

fermented, green tea is unfermented, while oolong tea is partially 

fermented.
2
  Tea is rich in bioactive compounds like polyphenols, 

alkaloids, amino acids, polysaccharides, and saponins, among 

others.
3,4

 Some of the benefits of herbal tea consumption include 

antioxidant, anti-inflammatory, antimicrobial, immunoregulation, 

cardiovascular health promotion, obesity prevention, liver protection, 

diabetes prevention, and anticancer.
3,5-7

 Herbal tea may comprise one 

or more plant materials brewed as decoctions or infusions and drunk 

for their therapeutic, pharmacological, and prophylactic benefits.
8,9 
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In Northern Nigeria, green and black tea made from Camellia sinensis, 

ginger (Zingiber officinale), and clove (Syzygium aromaticum) are 

blended into a traditional beverage and consumed as a pain reliever for 

arthritic and menstrual pain and for general wellness, without 

scientific validation. Hence, there is a need to evaluate the microbial 

quality of polyherbal tea as an indicator of the quality and safety of 

consumers.
10

 

The tea plant, Camellia sinensis, is a member of the family Theaceae 

and is believed to have originated in Southeast Asia. It is currently 

cultivated across more than 30 countries worldwide.
11

 Tea is 

consumed in Africa, partly because of its natural origin and the 

numerous pharmacological benefits attributed to its bioactive 

constituents, particularly catechins and other polyphenolic 

compounds.
7,12-14

 Previous studies have also demonstrated the 

antibacterial potential of C. sinensis against several pathogenic 

microorganisms, including Escherichia coli, Enterobacter faecalis, 

Staphylococcus aureus, Salmonella typhimurium, and Pseudomonas 

aeruginosa.
7,15

 

Zingiber officinale, commonly known as ginger, is a medicinal plant 

belonging to the family Zingiberaceae and is indigenous to Southeast 

Asia.
16

 Its essential oil contains various bioactive compounds, 

including sesquiterpenes such as zingiberol, bisabolene, and 

zingiberene, as well as vanilloids, flavonoids, monoterpenes, and 

diterpenes. These constituents are thought to contribute substantially 

to the therapeutic properties of ginger.
17

 Reported pharmacological 

activities of ginger include antioxidant, anti-inflammatory, anticancer, 

anticholinergic, antispasmodic, hypotensive, rheumatologic, and 

cholesterol-regulating effects, as well as its potential role in promoting 

blood circulation.
18

 Furthermore, ginger has demonstrated 

antimicrobial activity against a range of microorganisms, including E. 
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coli, Bacillus subtilis, Salmonella spp., Staphylococcus spp., Proteus 

spp., Streptococcus spp., and P. aeruginosa, as well as fungal species 

such as Fusarium oxysporum and Aspergillus niger.
19,20

 

Clove (Syzygium aromaticum) belongs to the family Myrtaceae and is 

indigenous to the Maluku Islands of Indonesia, although it is now 

cultivated in several regions worldwide.
21

 The plant contains a wide 

range of phytochemicals, including monoterpenes, sesquiterpenes, 

hydrocarbons, and phenolic compounds.
22

 Eugenol, a major bioactive 

constituent of clove oil, has been associated with several 

pharmacological activities, including analgesic, antiseptic, antioxidant, 

anticancer, antidepressant, anti-inflammatory, antispasmodic, 

antiviral, antifungal, and antibacterial effects. Its antimicrobial activity 

has been demonstrated against pathogenic bacteria like 

Staphylococcus aureus and methicillin-resistant Staphylococcus 

epidermidis.
22

 Kumar et al.
23

 reported that clove essential oil had 

antibacterial effect against Escherichia coli and Salmonella spp. 

Soil microbes that adhere to plant parts may contaminate herbal 

medicinal products during handling of plant materials or processing.
24

 

Often, herbal tea processing involves stages that include harvesting of 

plant materials, sorting and drying, grinding, mixing into different 

proportions, bagging and storage.
25

 Microorganisms could be 

introduced inadvertently at any stage. Tea infusion is prepared by 

steeping the dried plant materials in hot water for about 10 minutes, 

which may reduce the level of microbial contamination. Hot water can 

inactivate some microbes, whereas most fungal and bacterial spores 

are not affected by hot water.
26, 27

 The contamination of tea with 

objectionable microorganisms can compromise efficacy and pose a 

risk to consumers’ well-being.
28, 29

 

Considering the health benefits of herbal teas, their incorporation as 

functional food or beverage into food matrices will feature a variety of 

flavours, taste, aroma, visual appeal, texture and function as prebiotics 

that can support the growth of beneficial bacteria, and at the same time 

hinder some potentially harmful ones.
30,31

 The sensory quality of 

herbal tea depends on volatile compounds and tasty ingredients 

present in the tea.
32

 Some consumers avoid herbal tea due to microbial 

contamination, as well as its aroma, flavour, taste and colour.
10,33

 

Hence, there is a need to evaluate the microbial quality of herbal tea to 

ensure its safety and quality, as well as the sensory properties, before 

introducing it into the market.
32

 This study aimed to evaluate the 

microbial quality and sensory attributes of polyherbal tea formulated 

using green and black tea leaves, ginger rhizomes and clove buds for 

the management of menstrual and arthritic pain and general wellness. 

 

Materials and Methods 

Materials 

Ethics consideration  

Before the sensory evaluation commenced, an informed consent form 

was signed by each participant after being briefed about the study. The 

evaluation was conducted in accordance with the ethical guidelines 

outlined in the Declaration of Helsinki for research involving human 

participants. To protect participants’ privacy, no information that 

could personally identify them was recorded or collected. 

 

Plant material collection 

Black and green tea leaves, ginger rhizomes, and clove buds were 

purchased in dried form from traders in Kano State, Nigeria, and 

transported to Akanu Ibiam Federal Polytechnic, Unwana, Afikpo, 

Ebonyi State, Nigeria. The black and green tea leaves were originally 

harvested from the Mambilla Plateau in Taraba State and subsequently 

transported to Kano State, where they were purchased from traders. 

The Mambilla Plateau is located between 7°20′N and 11°43′E.
34

The 

plant materials were collected in October 2025. Visible impurities 

were removed from the plant materials, which were subsequently 

pulverized using a mechanical blender and stored separately in airtight 

glass bottles until required for use. 

The plant materials were botanically identified by Obinna 

Chukwunwike, a botanist in the Biology Unit, Department of Science 

Laboratory Technology, Akanu Ibiam Federal Polytechnic, Unwana, 

Afikpo, Ebonyi State, Nigeria. Voucher specimens, numbered SLT012 

(Camellia sinensis), SLT053 (Zingiber officinale), and SLT038 

(Syzygium aromaticum), were deposited and archived for future 

reference. 

 

Formulation and bagging of plant materials 

Six polyherbal tea formulations were produced by combining the 

pulverized plant materials in different proportions. The resulting 

mixtures were packed into tea bags, with each bag containing 2.5 g of 

the formulated blend of green tea, black tea, ginger rhizome, and clove 

buds, and subsequently heat-sealed (Table 1). 

 

Table 1: Formulation ratios of polyherbal tea products 

Formulation (F) Percentage composition 

 Green tea Black tea Ginger Clove 

F1 40 40 15 5 

F2 55 25 15 5 

F3 25 55 15 5 

F4 80 0 15 5 

F5 0 80 15 5 

F6 50 50 0 0 

Methods     

Preparation of tea infusion 

A tea bag from each formulation was randomly chosen and immersed 

in 100 mL of boiling drinking water maintained at 95–100 °C. The tea 

was allowed to steep for approximately 15 minutes, with occasional 

stirring to facilitate extraction. The prepared infusion was cooled to 

room temperature before further analysis.
35

 

 

Microbiological analysis 

The microbial safety of the polyherbal tea was evaluated in 

accordance with the microbiological quality requirements specified in 

the European and British Pharmacopoeias.
36,37 

The analysis was 

performed to determine the levels of aerobic bacteria, yeasts, and 

moulds capable of growing in 1 g of the tea sample. 

The tea infusions were serially diluted, and 0.1 mL of the first dilution 

(10⁻¹) was inoculated in triplicate using the spread-plate technique. 

Nutrient agar (NA) was used for determination of Total Aerobic 

Microbial Count (TAMC), while Sabouraud Dextrose Agar (SDA) 

was used for Total Yeast and Mould Count (TYMC). MacConkey 

agar (MCA) was employed to detect presence of Escherichia coli, 

Salmonella–Shigella agar (SSA) was used for detection of Salmonella 

spp., and Mannitol Salt Agar (MSA) was used for enumeration of 

Staphylococcus aureus. Plates designated for bacterial enumeration 

were incubated at 37 °C for 24 hours, whereas fungal cultures were 

incubated at 26 ± 2 °C for 3–5 days. After incubation, the culture 

plates were inspected for microbial growth. Visible colonies were 
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enumerated with the aid of a colony counter, and the results were 

expressed as colony-forming units per gram (CFU/g) of the tea 

sample. 

 

Identification of microbial isolates 

Standard microbiological procedures, including morphological and 

biochemical characteristics, were followed for the identification of 

bacterial isolates. These include: characteristic growth on selective 

medium, Gram staining, catalase test, coagulase test, indole utilization 

test, urease test, methyl red test, Voges-Proskauer test, and citrate test. 

Sugar fermentation tests carried out include: glucose, sucrose, lactose 

and fructose tests.
38

 Fungal isolates were identified based on colonial 

and microscopic features with the aid of standard mycological texts 

and manuals.
39, 40

 

 

Determination of moisture content of powder of polyherbal tea 

The moisture content of the polyherbal tea samples prepared for 

packaging was determined using the oven-drying method. The 

samples were dried at 105 °C to a constant weight, and the moisture 

content was expressed as the percentage loss in weight relative to the 

original sample weight. The analysis was performed in triplicate, and 

the mean moisture content was calculated.
41 

The following formula 

was used for moisture content (%) determination: 

                             
               ⁄  X 100 

 

Sensory evaluation 

The sensory attributes of the tea samples, namely appearance, aroma, 

taste, and overall acceptability, were assessed using a 7-point hedonic 

scale. The evaluation involved 17 panelists, comprising 9 females and 

8 males, with ages ranging from 22 to 36 years. It was evaluated at 

Akanu Ibiam Federal Polytechnic, Afikpo Local Government, Ebonyi 

State, Nigeria. The sensory testing was conducted in the panel room at 

a controlled temperature and relative humidity. 

 

Statistical analysis 

The total aerobic microbial count and total yeast and mould counts 

were expressed as mean ± standard deviation (Mean ± SD) based on 

three independent replicates. Moisture content was reported as mean ± 

standard error of the mean (Mean ± SEM) from three replicates. The 

data were subjected to one-way analysis of variance (ANOVA), while 

significant differences among the sensory evaluation means were 

determined using Duncan’s multiple range test as a post hoc 

procedure. Statistical significance was established at p < 0.05. 

 

Microbiological analysis 

Herbal tea consumption has risen recently due to its health benefits, 

making it a reliable alternative to conventional medicine.
2
 It is 

essential that herbal products comply with the standards set by 

regulatory authorities to meet consumers’ demands for food safety and 

high quality.
43

 Herbal medicines are classified as non-sterile products 

and must have limited and acceptable microflora, as required by 

regulatory guidelines.
44

 

From this study, the polyherbal tea samples recorded total aerobic 

microbial count ranging from 0.33±0.08 x 10
2
 in F6 to 4.70±1.11 x 

10
2
 CFU/g in F4 (Table 2). The total yeast and mould count ranged 

from 2.00±0.35 x 10
2
 in F1 to 6.17±1.33 x 10

2
 CFU/g in F3. The total 

aerobic microbial counts and total yeast and mould counts obtained in 

this study were below the acceptable limits of ×10
7
 CFU/g and ×10

5
 

CFU/g, respectively, established by the European and British 

Pharmacopoeias.
36,37

 This finding indicates that the formulations met 

the specified microbiological quality requirements. The population of 

Staphylococcus aureus ranged from 1.07 ± 0.44 × 10
2
 CFU/g in F6 to 

3.39 ± 0.45 × 10
2
 CFU/g in F1. Furthermore, Escherichia coli and 

Salmonella spp., which are commonly used as indicator organisms in 

microbiological quality assessment, were not detected in any of the tea 

formulations, suggesting satisfactory hygienic quality. These findings 

are consistent with the observations of Farouk et al.
45

, who evaluated 

the microbiological quality of 32 herbal tea products and reported 

bacterial and fungal loads that complied with the limits specified by 

the United States Pharmacopoeia. Similarly, Anosike and Oranusi
46

 

recorded bacterial counts ranging from 1.7 × 10
2
 to 4.5 × 10

2
 CFU/g in 

their study. Carraturo et al.
47

 also reported microbial loads ranging 

from 1.0 × 10
2
 to 2.8 × 10

5
 CFU/g in more than 80% of the samples 

examined during their comparative evaluation of commercial black 

and green teas. In a study conducted in Sri Lanka, Karunaratne et al.
25

 

recorded aerobic plate counts ranging from 3.4 × 10
3
 to 2.0 × 10

4
 

CFU/g, while yeast and mould counts varied between 4.8 × 10
2
 and 

2.5 × 10
3
 CFU/g. Similarly, Madhab et al.

48
 reported a mould count of 

8.5 × 10
3
 CFU/g in tea samples. Ossowski et al.

29
 investigated 18 

commercially available black and green tea products and found 

considerable variation in fungal contamination. The highest fungal 

load, 9.3 × 10³ CFU/g, was detected in green tea bags, whereas the 

lowest count, 1.7 × 10
2
 CFU/g, occurred in green tea leaves. In 

addition, the highest concentration of Gram-positive bacteria, 1.8 × 

10
3
 CFU/g, was observed in deciduous black tea. Our study did not 

detect E. coli and Salmonella sp., which agrees with earlier findings of 

Karunaratne et al.
25

 Conversely, Madhab et al.
48

 reported E. coli and 

Salmonella counts of 7.0 x 10
2
 CFU/g and 1.9 x 10

3
 CFU/g, 

respectively. Kumadoh et al.
10

 reported the presence of aerobic 

bacteria and fungi beyond the acceptable limit, in addition to E. coli in 

some samples analyzed in their study. The presence of E. coli in tea 

samples is unacceptable because it causes urinary tract infection, 

pneumonia and diarrhoea.
49

 De Sousa Lima et al.
50

 and the Canadian 

Food Inspection Agency
51

 have reported the presence of E. coli and 

Staphylococcus sp in some homemade and commercial herbal 

medicines, dried herbs and tea.  Whereas the present study found S. 

aureus in the tea samples, E. coli were absent in all the tested 

formulations. 

 

Table 2: Microbial load of polyherbal tea formulated from green and black tea leaves, dried ginger rhizomes and clove buds (Mean ± 

Standard Deviation x10
2
 CFU/g) 

Parameters F1 F2 F3 F4 F5 F6 GLG LT GTFF 

TAMC 3.70±0.83 3.53±0.94 2.70±1.24 4.70±1.11 1.30±0.31 0.33±0.08 0.80±0.29 0.17±0.08 0.57±0.42 

TYMC 2.00±0.35 3.17±0.61 6.17±1.33 2.73±0.15 3.26±0.77 2.57±2.52 NT NT NT 

S. aureus 3.37±0.45 2.47±0.61 1.23±0.09 2.00±0.56 1.07±0.78 0.27±0.44 0.20±0.00 0.10±0.00 0.20±0.00 

Salmonella - - - - - - - - - 

E. coli - - - - - - - - - 

Key: F1 to F6 = Different formulations of polyherbal tea, TAMC = Total aerobic microbial count, TYMC = Total yeast/mould count. GLG = Green 

Lemon Ginger tea (Control), LT= Lipton tea (control), GTFF= Green tea forest fruit (control), NT= Not tested, - = Absent. 

 

Table 3 presents the results of the commonly identified bacteria in the 

polyherbal infusions. S. aureus (45.45 %) was the most common 

bacterial contaminant in the tea infusion, followed by Bacillus sp 

(32.73 %) and Micrococcus sp (21.81 %). Our results confirmed 
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previous research that reported S. aureus, Bacillus sp and Micrococcus 

sp as being among contaminants of tea.
29,47,50-53

 S. aureus is associated 

with food poisoning and toxic-shock syndrome, among other diseases, 

whereas Bacillus cereus produces toxins.
53

 Both bacteria could cause 

vomiting, diarrhoea, dehydration and systemic infection.
53,54

 The 

possible route of contamination by S. aureus is through harvesting of 

plant materials, processing and packaging.
25

 

The frequently identified fungi in the polyherbal tea are presented in 

Table 4. Penicillium sp (37.84 %) was the most frequently identified 

fungus in the tea samples, followed by Aspergillus sp (22.97 %), 

Cryptococcus sp (19.92%), Mucor sp (8.11 %), Fusarium sp (6.76 %), 

and Rhizopus sp (5.41 %), with the latter being the least. Anie et al.
52

 

isolated Aspergillus niger (20 %) and Aspergillus flavus (10 %) in a 

similar study on microbial quality of herbal products. In a study 

carried out by Karunaratne et al.
25

,
 
Ossowski et al.

29 
and Carraturo et 

al.
47

, the presence of similar fungal species was reported. The presence 

of some fungi as contaminants in tea may pose a significant threat to 

health if they are found to be mycotoxin-producing species. 

Aspergillus sp produces mycotoxins that are carcinogenic and 

associated with nephrotoxicity and hepatotoxicity.
55

 The presence of 

Cryptococcus sp in tea samples could pose a serious risk to 

immunocompromised consumers. 
 

Table 3: Frequently identified bacteria in the polyherbal tea infusions 

Bacteria Number Percentage 

S. aureus 25 45.45 

Bacillus sp 18 32.73 

Micrococcus sp 12 21.81 

Total 55  

 

Table 4: Frequently identified fungi in the polyherbal tea infusions 

Bacteria Number Percentage 

Penicillium sp 28  37.84 

Aspergillus sp 17 22.97 

Cryptococcus sp 14 19.92 

Mucor sp 6 8.11 

Fusarium sp 5 6.76 

Rhizopus sp 4 5.41 

Total 74  

Moisture content 

In the present study, moisture contents were analyzed as a critical 

parameter that determines the microbial stability, shelf-life, chemical 

stability, and post-processing deterioration of dried herbal 

pharmaceutical products.
2,10,56

 The analysis revealed that the moisture 

levels across the polyherbal tea formulations varied from 2.84 ± 

0.02% (w/w) in F6 to 7.11 ± 0.87% (w/w) in F1(Table 5). The highest 

percentage moisture content was possessed by F1 with an average 

value of 7.11±0.87 % w/w, followed by that of F4 and F5 with an 

average value of 6.45±0.22 % w/w and 6.44±0.68 % w/w, 

respectively. Formulation 6 recorded the lowest value of 2.84±0.02 % 

w/w. A one-way analysis of variance (ANOVA) revealed that the 

moisture content of F1 did not differ significantly from those of F2, 

F3, F4, and F5 (p > 0.05). A statistically significant difference (p < 

0.05) was observed in the moisture content between formulations F1 

and F6. Interestingly, all six formulations recorded moisture contents 

below the recommended limit of ≤12% (w/w) for dried herbal 

medicinal products.
42

 This indicates that none of the formulations is at 

risk of microbial deterioration associated with high water activity and 

will have a longer storage life.
57

 High moisture content (> 12%) can 

encourage the growth of microbes, which could lead to deterioration 

of various consumed products, like herbal teas.
58,59

 This finding 

correlates with the total aerobic microbial count recorded in this study, 

which was found to be within an acceptable limit. Abdullah et al.
2
 

reported a higher moisture content of 20 to 22 % in herbal tea. 

Kumadoh et al.
10

 reported moisture levels of 9.75–10.71% w/w in 

formulated tea bag samples. Earlier, Muhammad et al.
60

 reported a 

moisture content ranging from 2.46 to 7.47 % in teas from Pakistan. 

Our finding corroborates this result. In 2006, Yao et al.
61

 reported that 

approximately 70% of commercially available teas from Australian 

supermarkets had a moisture content of about 6.6%, while the 

remaining 30% had moisture levels as high as 8.0%. Such elevated 

moisture content may negatively influence the stability and shelf life 

of tea products. According to Kumadoh et al.
10

, moisture contents of 

herbal plants depend on the nature and type of herb, postharvest 

practices, plant age and their chemical composition. The overall 

moisture data obtained in this study support the hygienic quality of all 

six formulations and are consistent with their microbiological safety 

profiles. 

 

Table 5: Moisture contents of Polyherbal tea formulated from green and black tea leaves, dried ginger rhizomes and clove buds 
 

Formulation Moisture Content (%) 

(Mean±SEM) 
Required maximum 

limit by WHO.
42

 

F1 7.11±0.87
a
 ≤12% (w/w) 

F2 5.11±0.78
ab

 -do- 

F3 4.22±0.73
ab

 -do- 

F4 6.45±0.22
ab

 -do- 

F5 6.44±0.68
ab

 -do- 

F6 2.84±0.02
b
 -do- 

Key: %= Percentage; SEM= Standard error of mean; w/w= Weight/Weight. Values with different superscript letters in the column are statistically 

significant (p<0.05). 



                                            Trop J Phytochem Pharm Sci, August 2026; 5(5): 578 - 584                    ISSN 2955-1226 (Print) 

                                                                                                                                                               ISSN 2955-123(Electronic)  
 

582 

 © 2026 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

 

Sensory evaluation 

The polyherbal tea samples were served to each panelist who 

independently examined the contents and assigned scores for the test 

parameters: appearance, aroma, taste and overall acceptability (Table 

6). The results revealed that F1 received the highest preference in the 

sensory attributes of all the formulations analyzed. Formulations F1 

and F6 recorded the highest appearance preference scores, with mean 

values of 5.35 ± 1.46 and 5.23 ± 0.97, respectively. These scores were 

not significantly different from those of the other formulations (p > 

0.05); however, both differed significantly from the control sample (L. 

Tea) (p < 0.05). Researchers have suggested that the 

colour/appearance of tea is contributed by oxidation and fermentation 

processes during processing
60

 and high concentration of 

anthocyanins.
62 

Similarly, F1 recorded the highest preference in aroma 

(5.29 ± 1.67); however, this value did not differ significantly (p > 

0.05) from those of the other formulations and the control sample. 

However, the aroma of the control sample was significantly different 

(p<0.05) from that of F2, F3, F4, F5 and F6. Aroma is an important 

sensory attribute used to distinguish and evaluate different types of 

tea. It is primarily associated with volatile compounds, which 

constitute approximately 0.01% of the dry weight of tea.
63

 Anwar
64

 

noted that aroma plays a significant role in food assessment, as the 

sense of smell can help identify freshness, rancidity, and potentially 

harmful food products. It can also detect characteristic aromas 

associated with various food qualities, including green, cheesy, nutty, 

spicy, and rancid notes. No statistically significant variation was 

observed in the taste scores among the formulations (p > 0.05). Taste 

plays an important role in the recognition, identification, and 

enjoyment of food products.
64

 Mihafu et al.
65

 noted that taste 

perception is primarily associated with four basic sensations: sweet, 

salty, sour, and bitter. The presence of bioactive constituents, 

particularly phenolic compounds and caffeine, may contribute to the 

taste characteristics of food products.
60,66

 Among the samples 

evaluated, F1 received the highest overall acceptability score (5.59 ± 

1.80), followed by F5 (5.18 ± 1.42) and F3 (5.17 ± 0.88). However, 

the overall acceptability of F1 was not significantly different from that 

of the other formulations (p > 0.05). The overall acceptability of F1 

was found to be similar to that of lipton tea control sample.
 
Sensory 

evaluation is an important parameter for quality assurance, new 

product marketing and consumer acceptability. It can influence the 

customer’s decision to purchase food products.
67

 In food industries, 

sensory evaluation is used in production for new products and product 

modification for recipes.
68

  

 

Table 6: Sensory attributes of polyherbal tea formulated from green and black tea leaves, dried ginger rhizomes and clove buds. 
 

Formulations Parameters    

 Appearance Aroma Taste Overall Acceptance 

F1 5.35±1.46
b
 5.29±1.67

ab
 5.41±1.42

a
 5.59±1.80

a
 

F2 4.53±1.37
b
 4.76±1.52

b
 4.53±1.37

ab
 4.88±1.11

ab
 

F3 4.88±1.05
b
 4.94±1.25

b
 4.47±1.23

ab
 5.17±0.88

ab
 

F4 4.53±1.59
b
 4.71±1.16

b
 4.41±1.46

ab
 4.81±1.23

ab
 

F5 4.94±1.34
b
 4.71±1.26

b
 4.43±1.38

ab
 5.18±1.42

ab
 

F6 5.23±0.97
b
 4.47±1.28

b
 4.76±1.03

ab
 4.88±0.99

ab
 

L. Tea 6.29±1.16
a
 6.05±1.30

a
 4.82±1.78

ab
 5.59±1.73

a
 

F-value 3.773 2.626 1.299 1.637 

P-value 0.0002 0.020 0.263 0.143 

Key: Mean ± SD (n=17), F1 to F6 = Different formulations of polyherbal tea, L. Tea= Lipton tea (control). Values followed by different letters in the 

same column are significantly different (p < 0.05) according to Duncan’s test. 

 

Conclusion 

In this study, a polyherbal tea was formulated using black and green 

tea (Camellia sinensis), ginger rhizomes (Zingiber officinale), and 

clove buds (Syzygium aromaticum) for the management of pain, 

including arthritic pain and menstrual cramps. The microbial quality 

of the formulated tea was assessed. The total aerobic plate count and 

total yeast and mould counts were within the acceptable limits of ×10
7
 

CFU/g and ×10
5
 CFU/g, respectively, as recommended by the British 

and European Pharmacopoeias. Escherichia coli and Salmonella sp., 

which are considered indicator organisms for coliform contamination, 

were not found in any of the formulations. Staphylococcus aureus and 

Penicillium sp. were the most frequently detected bacterium and 

fungus, respectively, in the tea samples. Formulation 1 had the highest 

moisture content, whereas Formulation 6 recorded the lowest. Sensory 

evaluation showed that F1 received the highest preference across the 

sensory attributes assessed, including appearance, aroma, taste, and 

overall acceptability. These findings indicate that the plant materials 

used in this study are promising sources of bioactive constituents for 

the development of herbal tea products with good consumer 

acceptability. 
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