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Physico-Chemical, Microbiological Profiles of Blends of Tea and Mistletoe

- a Highly Medicinal Mix
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Abstract

Sample of tea obtained from Mambilla, Nigeria highland was blended with mistletoe - a known medicinal
parasitic plant of cocon. The ratios of the blends were Tea(T)/Mistietoe (M) 90:10 10:90, 75:25, 25:75, and 50:50
while ordinary ten and mistletoes served as control samples. Chemical analyses of blends were done followed
by organoleptic assessment and microbial analysis. The chemical analyses indicsted a higher value of 16.52%
ash for mistletoes than tea which was 4.93% and this value increased with increased level of mistletoe in the
biends. Blends were found to vary in alkslinity of ash (AA), water soluble ash (WSA) acid insoluble ash (AlA),
moisture content and total ash. The low fungal count recorded in the fresh state of mistletoe and tea was as a
result of adequate drying of the leaves. Sensory analysis carried out indicated that at $% significant Jevel,
‘there were differences in the attributes of colour, taste, flavour and overall acceptability. In all the blends, the
control sample (Tea) was highly rated followed by the sample containing 90% of tea blended with 10% of

mistletoe.
Introduction

Maost of the work done on tea have been
centred on soil requirements, farming
" systems, plant breeding and so on. A
study was carried out on the processing,
quality assessment and utilization of tea
and by-products (Ogunmoyela, 1982); it
was observed after the investigation that
clone 35 and 318 appeared to be most
phosphorus deficient with means of0.21%
and 0.23% respectively. It was
recommended, however, that nutrient
status of the tea leaves should be
improved and that since all cones were
deficient in calcium and magnesium, there
should be an enhancement of the
nutritional status of tea by fortification or
by blending. Obatolu (1987), carried out
an investigation on 10 clonal selections
of tea seeds received from Mambilla
substation and their quality indices were
analyzed for moisture content, total ash
and crude fat. The analysis indicated that
the seed kernel contains 22.15% crude fat,
3.22% total ash and 57.49% moisture
content. Adesioye (1990) in his
investigative studies on the quality
assessment of locally grown tea and the
diversification of utilization of its by
products reported that the tea kernel
contained 1.46 refractive index, 0.88-0.99g/
ml by density, 18.64-37.71%crude fat, 3.28-
350% crude fibre and 0.81-0.97% free fatty
acid. The results of these physico-
chemical analysis showed the potential
of tea kernel-oil as an edible oil. Studies
on Mayo-Selbe lowland tea adaptation
where the rate of survival of about four
tea clones were investigated including the
analysis of soil of tea plots (Obatolu,

1995). Parameters like pH, total
nitrogen)available phosphorus, calcium
and other exchangeable cations were
determined. These were measurable
parameters of consideration for utilization
of tea products.

It was important to diversify the product
range of tea as a health food drink to
include medicinal preparations (Jeremiah
1995), and other forms of beverages like
instant tea, tea cola and iced tea. Research
into the diversification of tea products
could open up other markets, and thus
help to improve demand and profits of
tea farming (Owuor, 1988, 1989, 1992).

However, the state of research on tea
regarding the health aspect is limited and
the majority of work has been conducted
on green tea and little on black tea
(Jeremiah, 1995). Considerations of
mistletoe blended with tea sample served
as a medicinal mix for hypertension
(Kafaru, E. 1994) The objective of this work
was to investigate the chemical
composition of tea and mistletoe blended
in different ratios and assess the
consumer acceptability of the blends in
order to detect the best desirable blend
ratio.

Materials and Methods
The material used in this analysis
comprised of samples of tea obtained
from the highland of Cocoa Research
Institute of Nigeria, Mambilla. Mistletoe
was obtained on cocoa plots at CRIN,
Onigambari, Ibadan, Oyo State, Nigeria.

All the laboratory apparatus and reagents
used were procured from the Crop
Processing and Utilization Unit of Cocoa
Research Institute of Nigeria, Ibadan.

Samples Preparation: The tea samples
were divided into four portions and each
of the four parts was blended with
mistletoe at different ievels in the ratio of
75:25, 50:50, 90:10, 25:75 and 10:90 of tea
and mistletoe respectively. Control
samples were tea samples and mistletoe.
All the different blends were subjected to -
the same chemical and physical analyses.
Only microbiological analyses of
mistletoe and tea were done.

Brewing of Sample of Tea and Mistletoe
Blends: About 6g of each sample was
dissolved in 200m1 of hot water, filtered -
and preserved for analysis.

Sensory Analysis: The brewed samples
were presented to group of 15 assessors
without sugar. The attributes of colour,
taste, flavour and general overall
acceptability were determined using 9
point hedonic scale with 1- indicating
dislike extremely and 9- like extremely. The
results were later on subjected to
statistical analysis using TURKEY’s test
for the determination of least significant
difference in the attributes of colour,
flavour, taste and general acceptability.
Water extract determination, water soluble
ash, acid insoluble ash, alkalinity of ash,
Tannin and caffeine determinations were
all done according to (AOAC, 1980)
methods.
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Tannin Determination: About 5g of
sample was boiled for 30 minutes with
400m1 of water and cooled before being
transferred to 500 ml volumetric flask
followed by dilution to volume, 25m1 of
indigo carmine solution was added with
about 750m1 of water. Potassium
tetraoxomanganate (VII) solution was
added from the burette little at a time while
stirring until the solution became light
green, then dropwise until the colour
changed to bright yellow at the end point.
The volume of the KMnO , (Potassium
Tetraoxomanganate VII) used was
designated as x. About 100 ml gelatin
solution, 100 ml NaCl, and 10g of

powdered kaolin were added together in

a stoppered flask, shaken several times
and allowed to settle followed by
decanting. 25m1 of the filtrate was later
mixed with 25m1 indigo carmine solution
and about 750m1 water followed by
titration with KmnO, solution. Ml KmnO,
used was subtracted from that obtained
above, this gave the quantity of KmnO,

required to oxidize tannin. (1ml 0. lNoxahc
acid = 0.0042g tannin.)

Caffeine Determinations. About 20m1

of tea extract was mixed with 50 ml of water
in"a 100 ml volumetric flask. 5 ml of zinc
ferrocyanide clearing agents was added,
diluted to the miark and shaken. The
solution was allowed to stand for 5
minutes before being filtered through
rapid filter paper. The volume of the
filtrate was then measured and transferred
to the separator, about 10 ml of 0.88m
ammonia extract was added 5 times with
25m1 portions of chloroform. The bulk
extracts were shaken first with 10 ml of M
sodium hydroxide solution and then with
10 ml of water. The liquors were shaken
with little chloroform and added to the
lower layer to the bulk chloroform extract.
The chloroform was filtered into a
weighed flask. The solvent was distilled
off, dried at 100°C and weighed for caffeine.

Fungal Counts: About 6.5 g of
Sarbouraud Dextrose Agar was dissolved
in 100 ml of distilled water. The solution
was thoroughly heated. The solution
was then transferred to the autoclave for
sterilization at 121°C for 15 minutes.
Samples of tea and mistietoe were
weighed (about 1g) and introduced into
9m] sterilized distilled water in test tubes
followed by serial dilutions to 10 . About
1ml of the diluent was added to 9ml of
the Sabouraud dextrose agar. The
solution were mixed thoroughly and
atlowed 1o cool and solidify. The plates

were then incubated at 25°C for 7 days for
yeasts or fungi. Fungal counts were done
using colony counter.

Acidity Determination: 1ml of each of

the test samples was dissolved in 9m1 of
water and the solution was titrated
against 0, 1N NaOH using phenophthalein
as indicator.

Results and Discussion
From Table 1, the general overall pH of all

the samples tend towards acidity, except
for mistletoe having a pH greater than 7

- and hence showing a basic alkaline
. tendency. The greater the percentage

inclusion of mistletoe in the blend as
indicated, the higher the pH and the
greater the alkalinity tendency of the
infusedliquor.

The presence of certain chemical '

compounds in varying amounts and
proportions have been suggested as
indicators of made tea quality (Owuor et
al, 1987, Ramaswany, 1962). Certain
compounds like tannin and caffeine levels
of tea and mistletoe were shown in Table
2, with the caffeine content being 2.3%
for tea, while the tannin content of tea
and mistletoe were 0.6% and 0.23%
respectively. The percent caffeine value
of tea was comparable to the range
reported by Nigeria industrial standard for
tea (1998) as 1.9 - 3.6%. The tannin
contents as reported therein were

‘environment,

considerably lower (Table 2). Other
parameters of importauce for tea include:
water soluble ash, acid insoluble ash,
alkalinity of ash, moisture content and ash,
The ash content of mistletoe was very

high (16.52%) indicating that mistletoe . °

contains more minerals than tea having
ash content value of 4.98%, this was a
little higher than 3.22% as reported by
(Obatolu 1989). This might be due to the
soil composition and the processing
practice employed. The moisture content
of 57.49% was higher probably as a result
of post harvest storage in humid
but moisture content
recorded in Table 2 is 13.3%. This value
was higher than the one reported by NIS
(1998) The stimulating effect of tea
beverage is due to its caffeine contents
(Cloughley 1982), (Owuor et al 1987).
Caffeine is known to be a central nervous
system stimulant (Werkehoven, 1974) and
its role in black tea quality has been
acknowledged by many workers (Owuor
et al. 1987). The leaf quality and
processing practices, particularly
withering and fermentation influenced the
production of this compound during black
tea processing.

There were variation in the values
obtained for ash, moisture content,
extractives, acidity, alkalinity of ash, water
soluble ash and acid insoluble ash. In all
the blends ratio is an index of the chemical
value. (Table 2). The higher the amount
of mistletoe in the blend, the greater the

Table 1. Some chemical characteristics of Tea, Mistletoe and the various blend of tea and

Mistletoe.
Samples Chemical charateristics (% Average) Taunin  Extractive
9
Moisture  pH Ash Alkalinity ~ Water  Acid Caffeine
soluble  soluble
Ash __ ash
Tea(T) 213° 5700 439 o317 635 ND 2.30 0.60° 60.00°
Mistletoe  3.30° 7600 1652° 0.56° 340F ND ND 023  21.00°
90T:10M  3.30° 530 672 016 450° 522 ND 004 5210
7ST:25M  3.27° 560° 8.60°  0.28° 6.80° 7544 ND 0.14°  48.40°
SOT:50M  2.70° 590" 11147 0.78° 531 452 ND 023  42.10!
25T:7SM  3.30° 6.00% 12.82° 0.36¢ 78 800" ND 0.08¢ 16.56°
10T:90M  3.60° 6307 1720 0.40° 4.73°  1044° ND 0.02"  1210°
a, b, ¢, d, ¢, f, g - means in this cofumn with different letters are significantly different (P<0.05)
ND - Not done
Table 2. Organoleptic profiles of tea blends
(a) (b) @ © ® (c) ®
Attributes 412 107 311 788. 922 833 285
Taste 6.67 5.87ab 5.80ab 5.67ab 5.53ab 5.13b 4.8Tbe
Flavour 6.07a 4.87c 5.73ab 5.68ab 5.80ab 5.87ab 5.53b
Colour 6.67a 4,87 5.13b 5.682b 5.802b 5.87ab 5.53b
Overall 6.73a 5.00¢ 5.85ab 5.68ab 5.13ab 6.20ab 5.13b
acceptability

a, b, ¢, - means in this column with different letters are significantly different (P<0.05).

Legend: 412 - Tea (T),; 107 - Mistletoe (M); 833 - 50/10 (T/M); 311 - 75/25 (X/M), 758

25175 (T/M); 922 - 10790 (T/MD)

- 50:50 (T/M); 285 -
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Table 3. Viable fungal counts (Propagules/g of tea and Mistletoe) 4

Dilutions/Count
Samples 107 107 16° 10*
Tea 14 11 8 No growth
Mistletoe 16 8 3 2

ash and the moisture content while
extractives increased with increase in the
tea in a particular tea/mistletoe blend. The
low fungal count recorded was as a result
of adequate drying of both the tea and
mistletoe leaves (Table 3).

In conclusion, mistletoe can be blended
with tea to make a health drink in the ratio
TIM 90:10, 75:25 and 50:50, however the
ratio of 90:10 (Tea/mistletoe) was
acceptable to consumers.

The organoleptic profiles of different tea
- as shown in Table 3 indicated that the
quality of black tea referred to all the
characters such as colour, taste, aroma
by which it may be judged for its market
value (Ramaswamy 1964). Inall, black tea
quality is a summation of all its desirable
attributes (Werkhoven 1974).

As shown in the tables, there were
significant differences in all the attributes
of colour, taste, flavour and overall
acceptability. The control sample (Tea)
was the most highly rated in all the
attributes. The sample containing 90 %
of tea blended with 10% of mistletoe was

the next highly rated. The sample with
(50:50) of tea and mistletoe was equally
acceptable to the assessors in terms of
colour, flavour and general acceptability.
The least ranked by panelists is the
ordinary mistletoe. This is an indication
that mistletoe taken ordinarily, cannot be
compared to ordinary tea in all the
desirable attributes. However, the blend
of tea with mistletoe will improve the
acceptability of the product as a health
drink.
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