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Abstract: Zobo, a local Nigerian drink suddenly became a household and commercial drink for all ¢lasses of
people within the past two years, without recourse to possible health implication. A quantitative mineral
element content of the water extract of the calyx (Zobo) was carried out. The two major varieties of Hibiscus
sabdariffa var rubber-light red calyx (sample 1) and var sabdariffa-darlk red calyx (sample 11), found in Nigeria,
were used for the analysis, using AAS, flame emission spectroscoipy and classical titrimetric methods for the
determination of the minerals. Mineral 10ns assayed are Potassium (K), Sodium (Na), Calcium (Ca), Magnesium
(Mg), Zinc (Zn), Iron (Fe), Manganese (Mn), Cadmium (Cd), Lead (Pb), Bicarnonate (HCO) and Chloride (CL).
The mineral element content of the drink was found to be K, 324.52-400.19 mg L™", Na 2.58-8.52 mg L,
Ca,140.09-164.01 mg L™, Mg 37.52.52-69mg L, Mn 2.4-11.6 mg L', Fe,0.44-4.58mg L. ", Zn, 0.39-0.9mg L,
Pb,0.00-0.73mg L™"; Cd, 0.00-0.05 mg L' and anions, C1-, 0.001-0.9 mg L " and HCO-, 6.67.0mg L. The extract
from sample 11 on the average has a higher mineral element content, than sample 1, however the difference were
not statistically significant (p=0.05). The claimed diuretic and antihypertensive effects of the drink might be
linked with the high level of K and low level of Na and C1™.
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INTRODUCTION

The Hibiscus species, (Hibiscus sabdariffa Linn,
Roselle) are tropical herbs and shrubs. The genus
Hibiscus sabdariffa belongs to dicotyledons family called
Malvaceae, class of Archichiamydae, order Malvalves.
Generally Roselle is a very nutritious crop with the fruits
containing approximately, 84.5% water, 1.7% protein, 1.0%
fat and 12% carbohydrate (Morton, 1987). The calyces
contain about (41%) citric acid, both fruits and flowers
contains ascorbic acid 6.14 mg 100 g~ edible portion
(Guthrie, 1989). The major Roselle growing areas in Nigeria
are the northern and middle belt states of the country.
Both the edible and medible calyces producing sp. are
cultivated in Nigeria. The inedible green, red-streaked
inedible calyces are widely exploited jute-like fibre source.
The attractive wine coloured aqueous extract (cold or
hot), of the calyx of the Hibiscus spp had been taken as
beverage after sweeteing and flavouring (zobo drink) and
possible spicing with ginger. Tt (zobo drink) has indeed
taken the place of bottled and canned beverages in many
homes. The beverage 15 however claimed to possess anti
hypertensive effect. The calyces and leaves of Roselles
have been reported to possess anti-scorbutic and diuretic

activity (Dalziel, 1955). In East of Chad an infusion of the
calyces (called sudan tea) in taken to relieve symptoms of
plethora, for bronchitis and cough and 15 also used as a
vehicle for various native medicines, (Dalziel, 1955).

Recently it was reported that over 100 people were
killed in Kenya due to ingestion of poisonous locally
brewed beer (Akoh, 2001). In view of the magnitude of
consumption of this beverage without recourse to its
possible medicinal or toxic effect, we thought it
worthwhile to investigate the presence and concentration
of the various mineral elements present n Zobo drink and
the possible health implications.

MATERIALS AND METHODS

Collection/Preparation of sample: Sampling was directed
to the major producers of the plant T Nigeria. The two
different species of the Hibiscus Sabdariffa (Calyx) used
for the drink were collected from each of the five
producing states (Kaduna State; Daura LGA (Sample Al
and A11), Benue State; Ankpa L.GA (Sample Bl and B11),
Plateau State; Langtang North LGA (C1 and C11), Jigawa
State; Dutse LGA (Sample D1 and D11), Kano State: Kura
LGA (Sample E1 and E11). The two different vareties of
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the Hibscus Sabdariffa Clayx, used for the zobo drink
namely var ruber and var. Sabdariffa, were duly
authenticated (by prof. Husemi, Taxonomist of Botany
Department, Umversity of Jos).

New plastic bottle (1 litre) were purchased and
Distilled/De-ionized water obtained from the department
of pharmaceutical chemistrty. Atomic Absorption
Spectrophotometer (Solaar, 969). USA, were used.

Preparation of samples: The Roselle flower (Hibiscus
sabdariffa Calyx) were carefully picked and twenty gram
of the dry samples each were weighed mto a clean plastic
container and labeled. Boiled distilled/deionized water
(400 ml) was added to each plastic bottle container
(Contaiming 20 g each of the calyx), mixed thoroughly and
allowed to stand for 30 min. The extracts were collected
into a measuring cylinder, the calyx were washed with hot
water and added to the extract. The extract aligyot was
cooled and volume made up to 500 mL with washing from
the mare. The 500 mL of the extract was transferred into a
1 L. plastic bottle, which had previously been washed and
rinsed with distilled/de-ionised water. Samples were kept
at 5°C in the fridge prior to analysis.

Determination of mineral elements: Atomic absorption
spectrophometer and Flame photometer were used for the
estimation of the mineral content of the Zobo drink, using
distilled/de-1onised water same plastic bottle as blank.
While chloride and bicarbonate ions were estimated by
standard titrimetric methods (AQAC).

RESULT AND DISCUSSION

The result of the element analysis of the two different
varieties of Hibiscus Sabdariffa namely var. Sabdariffa
and var, rubber found within the Northern region of
Nigeria has the following range of mineral elements
(Table 1).

The concentration of the mineral elements were found
to range viz, potassium, 324.52-400.9 mg 17", sodium,
2.58-852 mg L7'; caleium, 140.09-164.01 mg L7,
magnesium, 37.52-69 mg L™, manganese, 2.4-11.6mg L™,
iron, 0.44-4.58 mg 1.7, m L7 lead, 0.00-0.73 mg 1.7";
cadmium, 0.00-0.5 mg 1.7"; chleoride, 0.001-0.9 mg I.”" and
bicarbonate 6.0-67.0 mg L. Generally, sample 11 has a
slightly higher concentration of mineral element than
those of sample 1. The result of Mineral analysis has
shown that for the two different varieties considered I this
research work the potassium was found to have the
highest concentration (370.78£2.5 mg L"), while the
estimated safe and adequate daily dietary intake for
potassium range for infants to adult is between
350-562 mg (Nat. Res. counc.-Nat. Aca. Sci, 1989. USA).
Potassium 1s the principal mtracellular cation of most
body tissues. Tt participates in a number of essential
physiological processes, such as transmission of nerve
impulse, contraction of cardiac, skeletal and smooth
muscles. And maintenance of normal renal function.
Normal potassium serum levels range from 3.8 to
5 mEq L.7!. Potassium rich diets is used therapeutically in
patients with uncomplicated essential hypertension, also
in cases of hypokalemia, natural potassium sources such
as food and drinks rich in potassium are used for the
treatment or supplement. (Drugs facts and Comparisons,
1991). Zobo drink may therefore found therapeutic use in
this area of medicine. However possible toxicity could
also result from consuming very high concentration of
potassium from either drugs, food or drinks sources,
which could result to cardiac amrest and small bowel
ulcers.

Sodium concentration was found to be 5.90 +
0.76 mg L™, while the estimated safe and adequate daily
dietary intake for sodium from infants to adult range
between 115-3300 mg (Nat. Res. Counc.-Nat. Aca. Sci,,
1989, TISA). Sodium is considered the backbone of body
fluid, because the quantity of water m the extracellular

Table 1: Concentration of mineral ions present in extract of the calyx of Hibiscus Sabdariffa, (Zobo drink) Unit; mg L™!

Sample
Area code K Na Ca Mg Mn Fe Zn Ph Cd HCO Cr
Katsina Al 388.78 5.39 150.23 67.94 7.40 0.49 0.58 0.00 0.00 6.00 9.93
ATl 373.97 4.79 157.60 69.76 5.50 0.84 0.66 0.18 0.02 6.10 19.85
Benue BIL 364.45 4.18 142.98 63.33 4.80 1.08 0.81 0.30 0.03 7.20 4.96
BIL 359.91 4.26 146.41 60.66 5.10 0.91 0.78 0.44 0.03 6.10 14.89
Plateau CI 337.45 2.58 141.91 44.09 2.35 0.44 0.39 0.43 0.04 6.10 24.82
ClI 324.52 8.52 144.65 37.52 7.10 0.60 0.60 0.73 0.05 67.10 .93
Jigawa DI 354.28 5.85 140.69 45.58 9.30 0.74 0.90 0.45 0.00 6.20 24.82
DI 400.19 6.39 145.51 46.77 4.50 0.69 0.56 0.44 0.02 67.10 29.78
Kano EI 354.63 4.10 164.01 54.21 4.70 0.55 0.78 0.59 0.02 67.10 19.85
EIl 395.32 5.54 148.35 60.69 11.60 4.58 0.87 0.61 0.01 6.00 14.89
Samplel MeantSD  359.92 4.42 147.84 55.03 5.72 0.66 0.69 0.35 0.02 1854 16.88
+8.50 +0.58 +4.40 +4.7 +4.7 +0.1 +0.09 +0.04 +0.0001 +2.7 +1.0
Samplell MeantSD  370.80 5.9 148.38 55.13 6.16 1.52 0.70 0.48 0.02 30.48 17.87
+12.50 +0.76 +2.40 +5.7 +0.3 +0.8  +0.04 +0.09 +0.009 +3.3 +3.4

Sample T = light red calyx extract; Sample 1T = Dark red, calyx extract
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fluid is regulated by the quantum of sodium in circulation,
acid-base balance, nerve and Muscle function, Na'/K'-
ATPase control of Na/K pump. The in-take of high
concentration of potassium and low concentration of
sodium in the Zobo drink, may activate the Na'/K* pump.
This may cause influx of K into the intracellular fluids and
efflux of Na', accompanied with Cl and water, thereby
resulting in diuresis and possible reduction in blood
pressure. This could account for the acclaimed diuretic
effect and consequently the antihypertensive effect.

The result also mdicated that caleium was the second
highest in concentration with its highest mean value of
148.38+12.4 mg L™, while the estimated sage and
adequate daily dietary in take for calcium range for infants
to adults 1s between 400-1200 mg (Nat. Res. Counc-Nat.
Aca. Sci., 1989 USA). Calcium has been found to be the
fifth most abundant element in the body;, the major
fraction is in bone. It is essential for the functional
mtegrity of the nervous and muscular systems, for normal
cardiac function, for cell permeability and for blood
coagulation. The drink could therefore be a food
supplement in hypocalcemia conditions.

Magnesium concentration in the dnnk average
(55.135.7 mg L"), while the estimated safe and adequate
daily dietary intake for magnesium range for infants adults
is between 40-400 mg 1.~ (Nat. Res. counc. Nat. Aca. Sci.,
1989, USA). Magnesium 13 a co-factor m a number
of enzyme systems and is nvolved in neuro chemical
transmission and Muscular excitability, along with
calcium. The drink may help to maintain this vital function
m the body.

The estimated Manganese was (6.76 +1.3 mg L"),
while the estimated safe and adequate daily dietary intake
for manganese range for infants-Adults is between
0.3-53.0mg L' (Nat. Res. Counc-Nat. Aca. Sci., 1982 USA)
Manganese 13 a cofactor of several enzymes such as
hydrloase, decarboxylase and transfers also required for
the synthesis or Glycoportein and proteoglycans.
(Mazur and Harrow, 1971). The level of manganese
estimated n the samples shows a slightly lugher level
than the estimated safe and adequate daily intake, this
might therefore result in manganese toxicity. Manganese
toxicity by inhalation poisering produces psychotic
symptoms and parkinsonism.

Estimated Zinc concentration was 0.70+£0.04 mg .7,
while the estimated safe and adequate early dietary intake
for zinc range from mfants-Adults in between 5-19 mg
(Nat. res. Counc-Nat. Aca. Sci., 1989, USA).

Tron, mean concentration of 1.52+0.8 mg .~ while the
estimated safe and adequate daily dietary intake for Tron
range from mfants-Adults in between 6-30 mg (Nat. Res.
Counc-Nat. Aca. Sci., 1989, USA).
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The estimated T.ead concentration was (0.48+£0.09
mg L") this is considered very high, in view of the
metabolism of lead. Generally 0.40 mg L.~ is considered
the normal upper limit for blood lead, 99% of which s
contained within. erythrocytes. Humans are in a state of
positive lead balance from day of birth, such that a
slow accumulation occurs until a total body burden of
50-350 mg of lead exists by age 60. Over 90% of absorbed
lead 1s deposited in bone, primarily dense bone, with only
minor amounts excreted in hair, nails, urine (Barry, 1975;
Beattie, 1974). The half life of lead in blood is
approximately 25 days; in soft tissue, about 40 days and
in the non labile portion of bone, more than 25 years.
Thus blood lead level may decline significantly while the
body’s total burden of lead remains heavy. Drinking of
large quantities of zobo may lead to short or long term
Lead posomung, which adversely affects may enzymes
system, including gastrointestinal disturbances, anaemia,
insommia weight loss, motor weakness, muscle paralysis
and Neuropathy. Cadmium was found to be 0.02 + 0.009
mg L7, the normal daily intake of cadmium through
ingestion or inhalation is from 20 to 40 mg, with only
5 to 10% of this amount is absorbed.

Estimated chloride concentration was 17.87+£3.4
mg L' while the estimated safe and adequate daily
dietary intake for chloride from mfants to Adults is
between 275-5100 mg, it plays a role in the water balance,
osmotic pressure and pH regulation and 1s necessary for
the formation of HCI by the gastric mucosa (Mazor and
Harrow, 1971). The low chloride content along with low
sodium favours the potassium-sodium exchange and the
subsequent loss of the desired sodium chloride and water
in hypertensive patients.

Bicarbonate
concentration of 30.48 + 3.3 mg ™' is a normal constituent

anion, with a very high mean

of the body fluds and the normal plasma level ranges
from 24-31 mEq L™

CONCLUSION

The extract of the calyx of Hibiscus Sabdariffa, Zobo
drink, was found to be rich in mineral elements especially
the macro mineral which mclude (potassium, calcium,
chloride, magnesium and sodium). These minerals are
required in amounts greater than 100 mg daily™' while the
trace elements (Zinc, Manganese), usually required in
amounts less than 100 mg daily™, were found to be low in
concentration m the calyx extract of zobo. While heavy
metals such as cadmium and Tead were estimated in very
low concentration or absent.
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Congidering the fact that the macro minerals
constituents of Zobo were higher in concentration
compared to micro mineral, makes the local beverage Zobo
of a high nutritive value for promoting balance diet in the
daily mineral requirement for good health and possible
prevention of diseases along with its very high
concentration of vitamimn C.

This research work has further established the
physiological importance of taking Zobo as a local
beverage, since it was found that the local beverage is
very rich in potassium and has a lower sodium-chloride
concentration, it could be said that the drink Zobo has
some therapeutic usefulness against diseases such as
hypertension, cerebrovascular diseases.

The high concentration calcium and magnesium may
found use m, preventing the following diseases, tetany of
new born, acute and chronic hypoparathyroidism,
pseudohypoparathyrodism, post menopausal and sterile
osteoporosis; rickets and Osteomalacia. (Drugs facts and
Comparisons, 1991).

However, excess intake of very high concentration of
this local beverage Zobo in larger amount over a long
period of time could result to mineral toxicity producing
toxic symptoms such as non specific nausea, diarrhea
and irritability.

26

REFERENCES

Akoh, D., 2001. IPAN; Achievements, challenges and
Problems. IPAN News, 2: 5-6.

Beattie, A.D., 1974. Clinical ad Biochemical Effects of Lead
Forensic Toxicology (Ballantyre, B., Ed.) John
Wright and Sons, England, pp: 121-134.

Barry, P.S.1., 1975, A companion of concentrations of lead
in human tissues Br. I. Ind. Med., 32: 119-139.
Dalziel, M., 1955, The useful plants of West Tropical
Africa Grown Agents. Govt. Admimistrat Press Ltd.,

pp: 126

Drugs Facts and Comparisons, 1991. Edition Editor:
Bernie R. Olin, pub by facts and comparisons,
Division, I.B. Lippincott company 111 West Port
Plaze, Suite 423. USA.

Guthrie, H.A., 1989, Introductory Nutrition, (7th Edn). The
C.V. Mosby Co., pp: 48-150.

Mazur, A. and B. Harrow, 1971. Textbook of Biochemistry
(10th Edn.), W.B. Samder Company, pp: 591-600.

Morton, J., 1987. Roselle. In: Fruits of warm Climates. Julia
F. Morton, Miomi, FL., pp: 281-286.

National Research Council-National Academy of Science,
1989. Recommended Dietary Allowances, (10th Edn.),
Food and Nutrition Board TISA.



