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Abstract
The microbial load of laboratory prepared zobo drink produced from the
extract of Hibiscus sabdariffa mixed was examined. The physiochemical,
nutritional and sensory properties of the zobo drink was investigated.
The moisture content (82.4%) was high while other parameters ash
(0.93%), crude fat (1.31%), crude protein (6.8%), carbohydrate (8.54%),
calorie (73.1kcal), TTA (0.22mg/l) was determined. The pH was low as
the freshly prepared zobo drink harbored no significant microbial load.
The spiced zobo drinks were free from any microbial contamination. The
result from the sensory parameters evaluated showed preference of
refrigerated zobo drink to that stored at room temperature with respect
to taste, flavor, color, consistency and overall acceptance.
Key words: microbial, zobo drink, sensory parameters and nutritional.
INTRODUCTION
Zobo drink, a non-alcoholic local beverage is produced from the dried petals of Hibiscus
sabdariffa (Linn Roselle) by boiling and filtration [1]. Hibiscus sabdariffa (Roselle) is a
Vegetable plant of West Africa origin. It has however been noted that the crop is native
to India but was introduced to other part of the world such as central Africa, West
Indies, Australia, Africa and many tropical countries as it is best grown in tropical and
subtropical regions [2]. It has the most widespread acceptance in the Roselle producing
areas of the Nigerian savanna region where it is grown as a vegetable crop [2]. The
Roselle is an annual herbaceous, upright plant growing up to two metres belonging to
the family Malvaceae. Its habitat is variable and the leaves also vary in shape and size.
The flowers are usually yellowish, sometimes occurring with dark red pigmentation at
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the center [3].
Zobo drink has gained wide acceptance, being consumed by several millions of people
from different socio-economic classes and background. Zobo drink has been shown to
be good source of natural carbohydrate, protein and vitamin C which constitutes the
major reason for consuming soft drink and fruit juice [4]. Many researchers have
reported on the preparation and preservation of zobo drinks with different food items,
such as lime. [5] revealed that total coliforms and total viable counts generally
decreased in values following treatment of zobo drink samples with lime juice. Largescale production of zobo drink is limited by its tendency for rapid deterioration. It has a
shelf-life of approximately twenty-four hours following production, if not refrigerated.
The drink is prone to microbial contamination which can lead to food spoilage [2]. A lot
of factors such as, packaging mode before retailing, and the poor hygienic practices as
well as lack of portable water, proper storage and waste disposal facilities at
preparation and service points have resulted in poor unsanitary conditions and thus
served as potential contaminants and increased risk to public health in commercial
Zobo drinks sold [6]. Several researchers have reported high microbial counts on
commercial zobo drinks sold in various markets and locations in the country ([8], [9]
and [7]). The present study is aimed at evaluating the microbiological and nutritional
properties of home-made zobo drinks prepared using standard procedures and also the
effect of spices on the sensory parameters of the zobo drink under different storage
conditions.

MATERIALS AND METHODS
Sample Collection
Samples of the calyces of Hibiscus sabdariffa and sugar were obtained at Ator market,
Ikot Ekpene, Akwa Ibom State. Ginger (Zingiber officinale) and Garlic (Allium sativum)
were also obtained from the same market. The samples were kept in clean transparent
polythene bags and stored at room temperature of 28oC and were subsequently
professionally verified. The organisms were maintained on Nutrient Agar slants at 4oC
in the refrigerator.
Preparation of Zobo drink
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The calyces sample was prepared by sorting which involves the removal of unwanted
particles such as dirt, stones, etc. The calyces of Hibiscus sabdariffa was extracted for its
anthocyanin components using the hot water extraction method. Sixty grammes (60g)
of the dried calyces were put into a conical flask containing 1000ml distilled water. It
was allowed to stand for 40minutes at 100oC in a water bath as outlined in the method
of [10], the calyces were removed from the solution by filtration using a sieve cloth.

Preparation of Spices
The ginger rhizomes and garlic bulbs were washed with potable water repeatedly. Their
outer covering was peeled off with a sterile knife and then sliced into cutlets and dried
using a hot air oven at 65oC for 48 h. An electric blender, the dried ginger and garlic bulb
were pulverized into powder.
Storage of Samples
The Zobo juice samples with the spices were stored at room temperature (28oC ±2oC)
and refrigeration temperature for 5 days.
Experimental Set up for Sensory and Microbiological Analysis
The zobo drink was then aseptically divided into four parts containing 200 mls each.
The four parts were labeled A, B, C and D respectively. Sample A (ordinary Zobo drink)
serves as control, Sample B (Zobo drink and Sugar), Sample C (Zobo drink, Sugar and
Garlic) and Sample D (Zobo drink, Sugar and Ginger).
Product Samples

Experimental Design

A

200ml of Zobo drink (control)

B

200ml of Zobo drink + 15g of Sugar

C

200ml of Zobo drink + 2g of Garlic

D
200ml of Zobo drink + 2g of Ginger
Key: A = Zobo drink, B = Zobo drink + Sugar, C = Zobo drink + Sugar + Garlic, D = Zobo
drink+ Sugar + Ginger
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Physicochemical analysis of fruit juice
Determination of pH: Ten milliliters of the juice was dispensed into a beaker and the
pH was determined with a previously standardized pH meter (JenWay 3505). The pH
meter was calibrated using phosphate buffer of pH 4.0 and 7.0 [11].
Moisture Determination:
Ten ml of sample was measured in a clean crucible using sensitive balance. The crucible
with the sample was placed in an air-dry oven at 105°C and left to stay overnight. Then
crucible was transferred to oven again and weighted after 2 hours, this was repeated
until constant weight was obtained.
Calculation:
Moisture Content % = (W2-W1)- (W3-W1) x100
W2-W1
where:
W1 = weight of empty crucible
W2 = weight of crucible + sample
W3 = weight of crucible +dry sample
Determination Total Titratable Acidity (TTA): Standard method of ([26], [27]), was
used to measure the titratable acidity. Five of the sample of fruit juice were
homogenized in distilled water (20) and filtered through whatman No. 1 filter paper.
Phenophthalein was added to 20 of the filtrate as indicator and titrated against 0.05 M
NaOH. Titratable acidity was calculated using the equation:

Where:
TA

= Titratable acidity

MNaOH = Molarity of NaOH used
NaOH

= Amount (in) of NaOH used

0.09

= Equivalent weight of lactic acid
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Determination of Total Ash: The ash content was determined from the loss in weight
that occurred during incineration of the evaporated sample at a temperature high
enough to allow all organic matter to be burnt off without allowing appreciable
decomposition of the ash constituents. Ashing was carried out in a muffle furnace
subjected to heat at 550°C for 6 h [11].
Determination of Fat: This was carried out using the method of [11]. Clean and dried
thimble was weighed (W1) and 5 g oven dried sample was added and re-weighed (W2).
Round bottom flask was filled with petroleum ether (40-60°C) up to ¾ of the flask.
Soxhlet extractor was fixed with a reflux condenser to adjust the heat source so that the
solvent boiled gently, the sample was put in the thimble and inserted into the soxhlet
apparatus and extraction under reflux was carried out with petroleum ether for 6 h.
After the barrel of the extractor was emptied, the condenser was removed and the
thimble removed, taken into the oven at 100°C for 1 h and later cooled in the desiccator
and weighed again (W3):

Estimation of Crude Fibre: About 2g of the sample was defatted with petroleum ether
for 2 hours It was then boiled under reflux for some minutes with 200ml of a solution
containing 1.25g of H2SO4 per 100ml solution. The solution was filtered through a cloth
on fluted funnel and washed with boiling water until they were no longer acidic. The
residue was transferred to a beaker and boiled for another 30 minutes with 200ml of a
solution containing 1.25g of NaOH per 100ml. The final residue was then filtered and
washed with boiling water several times until it was no longer basic. The residue was
finally washed twice with methanol and quantitatively transferred into a pre-weighed
crucible and dried at 105oc (1a). The furnace was incinerated at 550oc and was allowed
to stand at this temperature for 2 hours. It was then cooled in a dessicator and weighed
as 1o [11].
Calculation
1a-1o x100
Weight of original sample taken
Where; 1a = weight of empty crucible
1o = weight of crucible and its content after incineration
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Determination of Carbohydrate: This was determined as the difference obtained after
subtracting total organic nitrogen (protein), Lipid, Ash, Moisture and Fibre from the
total dry matter [11].
Calculation
Carbohydrate % = 100 – value of moisture, protein, lipid, ash and fibre
i.e CHO = (M+P+L+A+F)
Determination of Caloric Value (Energy Level)
The caloric value was obtained by multiplying the value of the crude protein, lipid and
carbohydrate by 4:9:4 kcal respectively and taking the sum of the product.
Determination of Crude Protein: One gram of the sample was introduced into micro
Kjeldahl digestion flask and one tablet of Selenium catalyst was added. The mixtures
were digested on an electro thermal heater until a clear solution was obtained. The flask
was allowed to cool after which the solution was diluted with distilled water to 50 and 5
of this were transferred into the distillation apparatus, 5 of 2% boric acid was added
into a 100 capacity conical flask (the receiver flask) and four drops of methyl red
indicator were added. A 50% of NaOH was continually added to the digested sample
until the solution turned cloudy which indicated that the solution had become alkaline.
Distillation was carried out in the boric acid solution in the receiver flask with the
delivery tube below the acid level. As the distillation was going on, the pink colour
solution of the receiver flask turned blue indicating the presence of ammonia.
Distillation was continued until the content of the flask will be about 50 after which the
delivery of the condenser was rinsed with distilled water. The resulting solution in the
conical flask was then titrated with 0.1 M HCl and the protein content calculated ([11],
[28]).
Determination of Total Solids: Total solids content was determined by evaporating a
known weight of juice in an oven (Fisher Isotemp 175) at 105°C for 2-3 h. The solid left
after evaporation was then weighed and used to calculate the total solids [11].
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Determination of Total Bacterial and Fungal Counts
Samples were serially diluted aseptically using 1ml of kunu samples with 9ml of sterile
distilled water to reduce the microbial load. After dilution, about 0.1ml of appropriate
dilution was used to inoculate Nutrient agar (NA) and MacConkey agar (MAC) plates in
triplicates for isolation of bacteria; and Potato dextrose agar (PDA) plates in triplicates
for isolation of fungi. The culture plates for isolation of bacteria were incubated at 37°C
for 24 hours while the PDA plates were incubated at 30°C for 96 hours for enumeration
of colonies. The mean triplicate results on NA, MAC and PDA plates were then
enumerated for total mesophilic bacteria, coliform bacteria and fungi respectively and
recorded as colony forming unit per millimeter (cfu/ml) of kunu samples [12].
Sensory Evaluation
Sensory evaluation is unique source of product information concerned with measuring
the response of people to products in terms of appearance, aroma, taste, texture and
after and after taste without benefit of label, pricing or other imagery [25].
The sensory evaluation was carried out by 24 panelists composed of 12 males and 12
females recruited from the staff and students of the department of Microbiology,
University of Uyo. There was a comparison test between the zobo juice stored in the
refrigerator and that stored at room temperature. Zobo juice preserved with
ginger/garlic was compared with zobo juice preserved with sugar. The evaluation was
based on quality parameters such as taste, flavor, colour and overall acceptance (using
questionnaire) by the panel of 24 testers. The test panelists were asked to rate the
different juices presented to them on a 9 point hedonic scale ([13], [14]).

RESULTS
Table 1: Proximate and Physicochemical Composition of Home-made Zobo Drink
Parameter
Values
Moisture
82.42%
Ash content
0.93%
Crude fat
1.31%
Crude fibre
ND
Crude protein
6.80%
Carbohydrates
8.54%
Calorie
73.1kcal
Total Titratable acidity
0.22mg/l
pH
3.6
ND = Non detected
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Table 2: Total Bacterial and Fungal Counts of Zobo Drinks Fortified With Sugar,
Ginger and Garlic
Samples

Nutrient Agar

MacConkey Agar

A
B
C
D

0.5×102
No growth
No growth
No growth

0.5×102
No growth
No growth
No growth

Potato Dextrose Agar
No growth
No growth
No growth
No growth

9 Point Hedonic Scale

Mean Sensory Evaluation Score for Zobo drink Stored at Refrigerating
Temperature (4oC)

9
8
7
6
5
4
3
2
1
0

Day1
Day3
Day5
A B C D
Taste

A B C D
Flavor

A B C D
Colour

A B C D
consistency

A B C D
Acceptance

Sensory Parameters Evaluated

Figure 1: Mean Sensory Evaluation Score for Zobo drink Stored at 4oC

9 Point Hedonic Scale

Mean Sensory Evaluation Score for Zobo drink Stored at Room
Temperature 28±2oC
9
8
7
6
5
4
3
2
1
0

Day1
Day3
Day5
A B C D
Taste

A B C D
Flavor

A B C D
Colour

A B C D
Consistency

A B C D
Acceptance

Sensory Parameters Evaluated

Figure 2: Mean Sensory Evaluation Score for Zobo drink Stored at 28±2oC
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The pH of the zobo drink sample was 3.6, the moisture content was 82.42%, the ash
content was 0.93%, the crude fat and crude protein were 1.31% and 6.80%
respectively. Crude fibre was not detected while carbohydrate was 8.54%, calorie was
73.1kcal, titratable acidity was 0.22mg/l. The microbial counts from Zobo fortified with
preservatives are presented in Table 2. For A it was 0.5×102 for total bacterial count,
0.5×102 for total coliform count and no growth for total fungal counts. Samples B, C and
D had no growth on all the media used.
The mean value for the sensory evaluation is presented in figures 1 and 2 for both
samples stored at refrigerating and room temperature respectively. The result of the
sensory evaluation showed that the zobo drinks stored at the refrigerating temperature
was preferred to that stored at room temperature regardless of the parameter
examined as shown by the higher scores obtained.

DISCUSSION
The pH of the zobo drinks were all on the low side indicating and confirming the high
acidity usually noticed in zobo drinks, it is found to be a naturally acidic fruit rich
in organic acids ([14], [15]). The zobo drink also has some levels of protein and
carbohydrates which confirms its nutritional value. The microbial counts recorded are
far below that reported from most researchers on commercial zobo drinks sold ([8],
[17], [18]). [19] reported average total count of 1.6 × 106 cfu/ml and 2.6 ×105 cfu/ml for
aerobic bacterial and coliform counts respectively. This report on microbial counts is in
agreement with that of [20] where counts of 2.0× 102 were recorded for both laboratory
prepared zobo and fortified zobo drinks during steeping and sieving while no growth
was recorded during boiling and packaging. The low microbial load recorded in this
research is due to the standard hygienic condition in which the processing and
production of the zobo drink was done as the materials used for its production were
prepared aseptically. The no growth observed in the fortified zobo drinks with spices
and sugar is due to the antimicrobial properties from both the spices and sugar.
According to [21] addition of some spices reduces microbial load significantly. Other
researchers have also reported the inhibition of growth via fortification ([22], [23],
[24]). The mean value of Twenty four (24) panelists showed that zobo drinks stored at
refrigerating temperature were preferred to that stored at room temperature as
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indicated by the higher scores obtained. It was also evident that majority of the panelist
preferred the fortified zobo drink for all the sensory parameters analyzed.

CONCLUSION
It is therefore suggested that zobo drinks should be properly processed to avoid
microbial contamination. Treated municipal water or clean water should be used during
processing and dilution of the processed drinks to avoid microbial contamination.
Addition of spices such as ginger and garlic to the processed zobo is also advocated. The
processing environment should be hygienic, while the packaging materials should be
sterilized and additives such as sugar, ginger, garlic and others should be properly
sterilized. Owing to the quick deterioration and low shelf-life of this drink, it should be
refrigerated for preservation and the maintenance of its organoleptic properties.
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