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Abstract
Towards authentication and quality assurance of medicinal plants, calyces of
Hibiscus sabdariffa L. recollected from the Experimental Station of Medicinal
Plants “Dr Juan Tomas Roig” between January and April 2016 were analyzed
to determine its bromatological properties (moisture content; dry matter; fat;
protein; total ash; mineral contents) and its antioxidant capacity using FRAP
assay (24.4 µmol Fe2+/100g of fresh mass). Total ash (6.90%) and moisture
content (10.05%) tested are within the World Health Organization (WHO)
standards for crude drug from medicinal plants. Mineral contents expressed
in mg/100g (Fe: 41.17; Ca: 1522.50; K: 2557.50) are higher than foods that are
excellent sources of those nutritional elements. Magnesium (242.50) and Sodium (152.25) contents are satisfactory taking into account the importance of
these macrominerals for human body.
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1. Introduction
The spices Hibiscus sabdariffa comprises a large number of cultivated types
which, on the basis of their growth habit or end use, are classified broadly under
two varieties, H. sabdariffa var. sabdariffa and H. sabdariffa var. altissima Wester. Former is generally bushy and pigmented and cultivated for edible calyces;
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the latter includes tall-growing, unbranched types bearing inedible calyces and
mainly cultivated for stem fibre, roselle [1].
The calyces are rich in acid and pectin. Analysis of calyces has shown the
presence of crude protein and minerals as iron, phosphorous, calcium, manganese, aluminum, magnesium, sodium and potassium. Mucilage, calcium citrate,
ascorbic acid, gossypetin and hibiscin chloride are also present in calyces [1].
H. sabdariffa is a hardy herbaceous shrub, grows well in most soils that are
well drained. The flowers are hermaphrodite and are pollinated by insects. It requires a monthly rainfall ranging from 130 to 260 mm in the first 3 to 4 months
of growth. Rain and high humidity during harvest and drying can downgrade
the quality of calyces and reduce the yield [2] [3].
Roselle is usually propagated by seed but grows readily from cuttings. The latter method results in shorter plants preferred in India for interplanting with tree
crops but the yield of calyces relatively low. The plants may be cut off 6 weeks
after transplanting, leaving only 7.5 - 10 cm of stem in the field. A second cutting
is made 4 weeks later and a third after another 4 weeks. Then plants are thinned
out and the remaining plants left to grow and develop fruit as a second product
[4].
The physicochemical analysis of the fresh calyces showed that the moisture
content (9.2%) was inside the WHO parameters; total ash (6.90%) was higher
than the accepted value to this physicochemical characteristic permitted for medicinal plants (less than 5%), while for the fresh leaves was 86.2% and 1%, respectively according to the previous data reported by [5].
Taking into account the International Studies, in Cuba, this medicinal plant
has reached an important place due to its pharmacological potentialities and
their use of nutritional food. Popular known as Serení, the plant is used as diuretic, antiparasitic, cicatrizing, hypotensive, and laxative [6].
There is not any evidence in scientific literature of studies related with this
medicinal plant; for that purpose, the aim of this research work was to evaluate
the bromatological and antioxidant activity of a cultivar from H. sabdariffa
known necessary aspects in the development of its monograph and to support its
medicinal use.

2. Materials and Methods
2.1. Sample Collection and Processing
Fresh calyces of the plant (Gerzy cultivar) were collected in experimental areas
of Experimental Station of Medicinal Plants Dr. “Juan Tomas Roig”, between
April and May 2016. Calyces firstly were dried at shadow during a period of 10 15 days and after in an oven at 37˚C for 12 hours and powdered by hand using a
meet mill. Figure 1 shows some morphological details of the cultivar used in this
research.

2.2. Extracts Preparation
The extracts were prepared with the ground material (60 g) without screen
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Figure 1. Morphological details of Gerzy cultivar from H. sabdariffa L. in Cuba.

extracted in a Soxhlet apparatus with 675 mL of n-hexane during 20 hours. The
extracts were concentrated and evaporated under vacuum to 200 mL at 120 rpm,
a temperature of 70˚C and 500 mbar according to [7]. All reagents used were of
analytical grade (Merck). All solvents were degassed prior to use in an ultrasonic
bath without filtration.

2.3. Bromatological Analysis
Bromatological analyses were realized in Chemical and Bromatological Laboratories of INIFAT and IIIA in Havana, Cuba, determining the following parameters: dry matter, fat, moisture, protein, ash, calcium and phosphorous under the
standard procedures mentioned in the general rule of WHO and the Cuban
NRSP 312 [8] [9].

2.4. Mineral Content
The mineral content was realized using the Atomic Absorption Equipment from
Research Institute of Food Industry (IIIA) in Havana, Cuba, under the procedures mentioned in AOAC, 2016 [10].

2.5. Antioxidant Capacity
The Ferric Reducing Antioxidant Power (FRAP) assay was measured as described previously by [11], which determine the ability of the sample to reduce
iron ferric (Fe3+) to ferrous (Fe2+). The determinations were carried out in a
spectrophotometer Rayleigh UV-1601 (China) at 593 nm. The extract was tested
at 20, 30 and 40 μg/mL concentrations. The results were expressed as µmol of
Fe2+/100g of sample.

2.6. Statistical Analysis
All analyses were conducted in triplicate (n = 3), and an ANOVA test (using
SPSS statistical software) was used to compare the mean values of each treatment. Significant differences between the means of parameters were determined
by using the Duncan test (p < 0.05).

3. Results and Discussion
1) Bromatological analysis
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Table 1 summarized the results reached in bromatological analysis realized to
the H. sabdariffa cultivars used in the experiments. Moisture content (10.06%)
was inside the limited index (8% - 14%). Total ash (6.90%) is higher to the standard allowed by WHO (3% - 5%) for medicinal plants, implying that the crude
plant has low inorganic components, although this value is lower than the standard of Pharmacopoeia of the People’s Republic of China [12].
In the other hand, this spice showed a very good value of fat content (5.02 g)
being this value higher than the same parameter that was 2.61 g. Dry matter was
56.40 g, while Protein content was 94.10 g, being this result very significant
comparing with the result reached by the last mentioned authors (1.145 g) because of the role of this chemical components in different structural, defensive,
regulation and transport functions in human body [13].
Minerals play an important role in the nutritional state of population in the
world. For their implication in keeping a healthy mind and body, their levels
must be adequate. Phosphorous determination reached a value of 4.10 g higher
than the previous evaluation where this element got the amount of 273.3 mg.
Iron (41.17 mg) and Calcium (1522.50 mg) were much higher than the same assays done to these two important chemical elements previously reported. Their
values were 8.98 mg and 12.63 mg, respectively [14].
2) Mineral content
Table 2 summarized the preliminary evaluation of the content of those mineral elements assayed in this investigation. Calyces of Roselle have a significant
mineral content. Iron, Calcium and Potassium content was high, showing a remarkable amount level above the Recommend Dietary Allowances (RDA) for
women and men per day. Only Zinc, Magnesium and Sodium content was found
under the recommended doses for adults per day.
Table 1. Bromatological analysis of H. sabdariffa L. in Cuba.
Parameters

Results

Moisture

10.06%

Dry matter

56.40 g

Fat

5.02 g

Protein

94.10 g

Ash

6.90%

Phosphorous

4.10 g

Table 2. Mineral composition (mg/100g) of H. sabdariffa in Cuba.
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Sample

Fe

Zn

Cu

Ca

Mg

K

Na

H. sabdariffa

41.17

2.80

1.14

1522.50

242.50

2557.50

152.25

RDA
(mg/day)
In adults

20
(women)
14 (men)

10
(women)
14 (men)

800

300
(women)
350
(men)

2000

500

4

0.9
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Mineral composition depending of the relative equilibrium moisture contents
in different environments and lengths of time of sun drying. The variation of ash
and mineral elements contents could be a result of factors such as soil pH, soil
nutrients, and/or level of fertilizer applied. With regard to human nutritional
aspects, Roselle calyces have a significant mineral content.
3) Antioxidant capacity
The FRAP method also showed a higher antioxidant capacity for the experimental extract of H. sabdariffa in Cuba. The resulting value was 24.4 µmol
Fe2+/100g of sample demonstrating that in our country the cultivated spice has
similar antioxidant capacity behaviour like the same reported assays found by
[15] [16] [17]. Our result now was higher than the same assay found in extracts
of Guettarda calyptrate A. Rich. by our research team in 2018 using an extract
with a concentration of 20 μg/mL (21.24 ± 1.75 μM equivalents of ascorbic acid)
according to [18].

4. Conclusion
From the study, important diagnostic characters that might be useful in determining authenticity and identifying adulteration of the crude drug are observed.
Physicochemical parameters like ash values, and moisture content are all indicators of quality herbal medicine, which help to determinate the physiological
and non-physiological ash, possibility of microbial growth or contamination and
presence of impurities respectively. Natural antioxidants play an important role
in front of oxidative stress, possessing antimutagenic, anticarcinogenic, and antiinflammatory and neuroprotective effects. It seems to be that antioxidant capacities of extracts from Roselle are depending on extract concentration and the
type of solvent used for their elaboration. According to those results, the presence of phenolic compounds and particularly anthocyanins are recognized by its
antioxidant activity. The last evidence suggests that at least part of the antioxidant effect founded for the extracts of H. sabdariffa could be associated with
those components. Mineral content of the calyces joining with the anthocyanins
present in this component part of the flowers may be contributed to sustain and
improve the attributed pharmacological properties of this edible plant. It provides reference basis for formulating quality standard of H. sabdariffa L. authenticity of medicinal herbs and resource utilization.
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