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Proximate and mineral element composition of three 

varieties of calyces of Hibiscus sabdariffa was carried out. 

The nutritional components so determined include crude 

protein, crude fat, crude fibre, ash, moisture and 

carbohydrate. From the analyses carried out of the three 

varieties of the calyces there was no significant difference 

in the levels of all the nutritional components with the 

exception of the crude fat content. The crude fat content 

observed was 5.60%, 7.80% and 8.20% for white, purple 

and pink varieties respectively. Sodium, potassium, calcium, 

magnesium, iron and zinc concentrations in the three 

varieties of calyces of Hibiscus sabdariffa were observed to 

fall within the same range. Of the three varieties, the white 

variety with low crude fat content as compared to the pink 

and purple varieties was chosen by the local populace for 

soup making. The choice of the white variety for soup 

making by the local populace may not be unconnected with 

its low crude fat value. Vitamin C observed was 26.02%, 

25.12% and 26.04% for white, purple and pink varieties 

respectively. Determination of the pH of the calyces of 

Hibiscus sabdariffa revealed a pH range of 2.40%, 2.60% 

and 2.50% for white, purple and pink varieties respectively. 
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INTRODUCTION 
 
Roselle plant (Hibiscus sabdariffa) is an annual green 
and dark red vegetable shrub that belongs to the family 
Malvaceae and a native of India. It is widely cultivated 
throughout the tropical world, with simple cultivation 
management practices for its freshly fruits (calyces), 
leaves and fibre (William et al., 1980). Roselle plant was 
first discovered in 1576, and for centuries it has been 
cultivated throughout the Indian sub – continent, parts of 
Asia, America, and Australia and throughout Africa 
(Cobley, 1968). Common names of Hibiscus sabdariffa 
include Jamaican  sorrel,  Red  sorrel,  Roselle  (English,  

 
 
 
German and French),” Isapa” (Yoruba), “Yakuwa” 
(Hausa), “Follere” (Fulfulde) and “Aswe” (Tiv). It is 
presently cultivated in many states in Nigeria, particularly 
in northern states for the leaves and fruits as vegetables; 
the stems as fibres and the calyces for making the drink 
popularly called “Zoborodo” (short form “Sobo”) in Hausa. 
If well managed a lot of income can be generated from its 
production as a result of the economic, nutritional, and 
medicinal values it possesses. The crop belongs to the 
family Malvaceae with two main varieties (Hibiscus 
sabdariffa and Hibiscus  altissimo)  with  the  later  having  
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fewer branches but produces a good quality fibre, which 
can serve as a substitute for to jute. Al – Wandawi et al. 
(1984) reported that, because of the numerous varieties, 
which are suitable for both tropical and temperate 
climates, Roselle like Kenaf (H. cannabinus) is adapted 
to wide range of climatic and soil conditions. The plant 
grows in areas of up to 800m above sea level on 
relatively infertile soil as well as well-drained moderately 
fertile soil. To obtain significant economic yield however, 
well – drained fertile soil may be required. The plant is a 
short – day crop which requires about 12 h day length, an 
optimum pH of 6 to 7 and rainfall of 450 – 500 mm, well 
distributed over a period of 90 – 120 days during the 
growing season (Okunsanya et al., 2001). The oxalic acid 
content in combined form as oxalate confer on Roselle its 
particular sour taste which implies that the leaves cannot 
be eaten raw in large quantities, as it may be harmful to 
man and animals in particular (Okunsanya et al., 2001). 
Roselle produces flowers with inflated calyces, which are 
harvested and boiled to produce jellies and delicious 
liquid beverage called “Sobo”. The Sobo drink is popular 
in many states in northern Nigeria and its popularity is 
rapidly spreading to other parts of the country. The non – 
alcoholic drink is further believed to possess some 
nutritional as well as medicinal values, which have 
equally contributed to its increased popularity. It was 
reported by Varro et al. (1981) that the drink is believed 
to be a remedy for lowering blood pressure. Similarly, 
Temple et al. (1990) reported that both the fruit and the 
leaves of Roselle could be used as remedies for 
constipation and other ailments related to stomach 
upsets. In India, where the plant is native, the calyces are 
used in making refreshing beverages such as jams jellies 
and sauces (Cyldescale et al., 1979). 
 
Objective of the study 
 
The objective of this study is to determine the proximate 
and mineral elements composition of the three varieties 
of Calyces of Hibiscus sabdariffa with a view of 
comparing them.                               
 
 
MTERIALS AND METHODS 
 
Dried calyces of Hibiscus sabdariffa free from microbial 
contamination were obtained from Borrong village in 
Demsa Local Government Area of Adamawa State. 
Three varieties of the calyces, the purple, pink and the 
white were chosen for this study. These varieties of 
calyces were subjected to various laboratory techniques 
for the determination of moisture content, carbohydrate, 
crude protein, crude fat, ash, crude fibre, vitamin C, 
mineral elements and pH moisture content, carbohydrate, 
crude fat, crude protein, ash, crude fibre, vitamin C, 
mineral elements were determined according to the 
methods   described   by   the   Association   of   Official  
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Analytical Chemists (A.O.A.C., 1990). Vitamin C was 
determined by the titrimetric method described by (Sen 
and Donaldson, 1978). Carbohydrate content was 
determined by differential method (i.e. the sum total of 
the values of moisture, ash, crude fat, crude protein, and 
crude fibre subtracted from a hundred).  
 
 
Determination of moisture content 
 
Moisture content of the samples were determined by the 
methods described by A.O.A.C. (1990). Two grammes of 
the sample were put into a previously weighed Petri dish. 
The dish including the sample was put into a moisture 
extraction oven and dried for three hours at a 
temperature of 105°C. The Petri dish containing the 
sample was transferred to the desiccators and cooled for 
30 min. The weight of the dish and sample was taken 
until when a constant weight was obtained. Percentage 
moisture content was calculated as: 
 

    % Moisture =   W2 – W3  X 100                    

                                   W2 –  W1  
 
Where W1 = weight of Petri dish; W2 = Weight of sample 
+ Petri dish and W3 = weight of petri dish + sample when 
constant weight was obtained.  
 
 
Ash content determination 
 
Ash content was also determined by A.O.A.C. method 
(1990). Two grammes of the sample was weighed into a 
Petri dish and then placed in a muffle furnace at 400°C 
for 8 h and then cooled in desiccators and weighed. 
Percentage ash was calculated as: 
         

   % Ash  =       Weight of ash     X 100 

                          Weight of sample   
 
 
Determination of crude fibre  
 
For crude fibre content, two grammes of the sample were 
weighed into a 500 ml conical flask. Two hundred 
milliliters (200 ml) of boiling H2SO4 was added and 
continued boiling for 30 min. It was then filtered using 
whatman no. 1 filter paper. The residue was transferred 
into a 500 ml conical flask containing 200ml of boiling 
1.25% NaOH. A few drops of antifoam was added and 
boiled for 30 min. The sample was then filtered and 
washed with hot distilled water and then washed with 
10% HCl and washed again with distilled water after it 
was rinsed with ethanol. The sample was drained and 
dried in an oven at 105°C for 6 h, cooled in a desiccator 
and then weighed again. The weighed sample was put in  
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a crucible and ashed in a muffle furnace at 300°C for 30 
min. The ashed sample was then cooled in a desiccator 
then weighed again. The percentage crude fibre was 
obtained as:  
 

 

% Crude fibre =  W2 – W3 X 100 

                                     W1     
 
Where W1 = weight of sample. 
      W2 = weight of sample + crucible at 105°C. 
      W3 = weight of ashed sample + crucible at 300°C        
 
 
 
Crude protein determination 
 
Crude protein was determined using Kjeldahl’s digestive 
method described by the A.O.A.C. (1990). One gramme 
of the sample was weighed into Kjeldahl’s digestion flask 
and 12.5g of potassium sulphate was added. The catalyst 
(0.5g CuSO4) was introduced followed by the addition of 
25ml conc. H2SO4. The mixture was heated first gently on 
a heating mantle until frothing ceased; heating continued 
for 1

1
/2 h. The content was allowed to cool and diluted to 

400ml with distilled water. To the solution, 1.0g of 
granulated zinc was added followed by the addition of 
60ml of 50% NaOH solution and then connected for 
distillation. Exactly 150 ml of the distillate was collected in 
a 500 ml conical flask containing 25ml of 0.2N H2SO4 and 
phenolphthalein indicator and then titrated with 0.1N 
NaOH solution. A blank preparation was carried out with 
the same amount for all the reagents except that 0.5g of 
soluble starch was put in place of the sample. Crude 
protein equals to % Nitrogen x 6.25. 
 
 

 

  % Nitrogen = 1.4N (V1 – V2)          

                                       W  
 
Where N = Normality of NaOH; V1 = Blank titre value; V2 
= Sample titre value and W = weight of sample.  
 
 
 Crude fat determination 
 
Crude fat content was determined by using Soxhlet 
extractor as described by the A.O.A.C. (1990). A 
previously dried thimble was weighed. Ten grammes of 
the sample was put into the thimble and weighed again. 
A fat free round bottom flask was weighed and filled with 
petroleum ether up to 2/3 of its volume. The Soxhlet 
extractor was set up with reflux condenser and the 
heating mantle adjusted to 60 – 70°C. The distilled 
petroleum ether was recovered leaving the round bottom 
flask with fat residue and a little quantity of petroleum 
ether. The flask containing fat residue was dried   in    an  

 
 
 
 
oven at 100°C for 5 min and cool in a desiccator and 
weighed again. The thimble was put in a beaker and 
dried in an oven to constant weight, cooled and weighed 
again.  
 

 

   % Crude fat = weight of extracted fat x 100    

                             Weight of sample used  
 
 
Determination of carbohydrate 
 
Soluble carbohydrate (nitrogen free extract). This was 
obtained by taking the difference between 100 and the 
sum of ash, crude protein, crude fat, crude fibre and 
moisture.  
 
%Carbohydrate = (100 – %ash + %crude protein + 
%crude fat + %crude fibre + %moisture).  
  
 
Determination of vitamin C      
  
Vitamin C content was determined by titrimetric method 
described by Sen and Donaldson (1978). Using 2, 6 – 
dichlorophenol indophenols, the amount of ascorbic acid 
in the solution was determined by visual titration.  
 
 
Mineral elements determination  
 
Mineral elements composition of the calyces was 
determined by the methods described by A.O.A.C. 
(1990). One gramme of each sample was digested using 
15ml of HCl and 15ml of HNO3. Mineral composition (Ca, 
Mg, Fe and Zn) of the digested samples were determined 
by Atomic Absorption Spectrometry (Buk 210). While Na 
and K were determined by using Jenway ME 882 flame 
photometer using air acetylene integrated mode.  

 
 
RESULTS AND DISCUSSION 
 
Proximate analyses of the three varieties of calyces of 
Hibiscus sabdariffa gave the values of various nutritional 
constituents as indicated in (Tables 1). Table 2 showed 
the percentage composition of mineral elements in the 
calyces and (Table 3) showed the pH values of the three 
varieties of the calyces of Hibiscus sabdariffa. Proximate 
analyses of the calyces of Hibiscus sabdariffa indicated 
the amount of vitamin C to be 26.02%, 25.12%, and 
26.04% for white, purple and pink varieties of the calyces 
respectively. Considering the sour taste of the calyx of 
this shrub, this value is observed to be quite low. 
Possible reasons could be due to the fact that the calyces 
were analyzed dried, and   vitamin  C   is   known   to   be  
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Table 1.  Proximate Composition of the Calyces of Hibiscus sabdariffa (g/100g dry weight). 
 
Sample Crude protein Crude fat Crude fibre Ash Moisture content Carbohydrate 

White calyx 6.56±0.02 5.60±0.08 7.05±0.03 11.00±0.94 10.00±0.51 59.79±0.07 
Purple calyx 6.38±0.05 7.80±0.06 7.03±0.03* 11.00±0.93 09.00±0.50 58.79±0.64 
Pink calyx 6.25±0.04 8.20±0.08 7.00±0.01* 10.50±0.95 09.00±0.41 59.05±0.56 

 

Key: Values are means± standard deviation for three determinations.  
*This shows that crude fat content of the purple and pink calyces are significantly higher compared to that of white calyx. 
Apart from that of crude fat, all nutritional constituents seemed to fall within the same range in all the three varieties of the 
calyces. 

 
 

Table 2.  Mineral elements concentration in the calyces of Hibiscus sabdariffa (mg/100g dry weight). 
 
Sample Na Mg Ca K Fe Zn Vitamin C 

White calyx 19.50±0.32 19.40±0.27 5.10±0.14 3.40±0.12 2.64±0.22 0.09±0.02 26.02±0.03 
Purple calyx 19.20±0.29 19.50±0.48 5.30±0.22 3.50±0.23 2.50±0.27 0.10±0.03 25.12±0.22 
Pink calyx 19.00±0.37 19.30±0.41 5.50±0.27 3.80±0.21 2.60±0.22 0.05±0.04 26.04±0.06 

 

Key: Values are means± standard deviation for three determinations. 
There is no significant difference in the values of the mineral elements observed in the three varieties of calyces of 
Hibiscus sabdariffa. 

 
 

Table 3. pH values observed in the three varieties of calyces of 
Hibiscus sabdariffa. 
 
Sample Mean pH 

White calyx  2.40±0.08 
Purple calyx   2.60±0.16 
Pink calyx                                                                                  2.50±0.08 

 

Key: Values are means± standard deviation for three determinations.  
The three varieties of calyces of Hibiscus sabdariffa fall within the same 
pH range. 

 
 
 
unstable to heat especially in the presence of 
atmospheric oxygen because it loses its vitamin C activity 
on oxidation. The result also showed that the calyces 
contained high amount of moisture with mean moisture of 
14.5%. This might be due to the fact that the calyces 
were analyzed for moisture content during the raining 
season (September – October), they could probably have 
absorbed moisture from the environment even though the 
calyces were analyzed when completely dried. Fresh 
vegetables contain 85% moisture as reported by Martins 
and Roberto, (1975). This study showed that crude fibre 
content was to some extent the same in all the three 
varieties of the calyces of Hibiscus sabdariffa. Crude fibre 
which enhances digestibility is made up of largely 
cellulose together with a little lignin, is indigestible in 
humans (Onwuka, 2005). Although crude enhances 
digestibility, its presence in high levels can cause 
intestinal irritation, lower digestibility and decreased 
nutrient usage (Oladeji and Ogbonnaya, 2005). The ash 
content observed in this study showed 11.0%, 11.0% and 
10.50% for white, purple and pink varieties of calyces 
respectively. Ash content is generally taken to be a 
measure of the mineral content of the original food. 

Interestingly, the result showed a significant amount of 
crude protein with 6.56% in the white variety, 6.25% in 
the pink variety and 6.38% in the purple variety. The 
crude protein content observed in this study is to some 
extent similar to what was reported by (Adamu and 
Sopade, 1992) and (Tindall, 1983) of 6.30% and 6.0% of 
crude protein respectively. The calyces were observed to 
contain high amount of sodium and magnesium. This 
could be a good source of minerals which could be used 
to beef up sodium and magnesium requirements of the 
body. It was observed that calcium level is quite 
significant meaning that the calyces are good sources of 
calcium. Potassium, iron and zinc were observed to some 
appreciable levels. Minerals are crucial in the regulation 
of a number of cell membrane permeability, muscle 
contraction, heart function, blood clotting, protein and red 
blood cells synthesis ( Zubay et al., 1995).The high Na 
content compared to K could lead to high Na/K ratio. 
Overall, this study revealed that the three varieties of 
calyces of Hibiscus sabdariffa are good sources of 
mineral elements. This study further showed that crude 
fat content is 5.60% in the white calyx variety, 8.20% in 
the pink calyx variety and   7.80%   in   the   purple   calyx  
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variety. The two varieties having high crude fat content 
(pink and purple) are only used by the local populace for” 
sobo” making, while the white one is usually used for 
soup making. The choice by the local populace 
consciously or unconsciously for using the white variety 
of the calyces for soup making may not be unconnected 
with the low level of crude fat in the white variety as 
compared to the remaining two varieties (pink and 
purple). To reduce the sour taste of the calyces when 
cooking potash is normally added as an ingredient. 
Addition of little amount of potash to the extract by the 
local beverage producers was done to reduce the sour 
taste before the addition of any sweetener and sugar 
(Gideon, 1997). In conclusion, this study has shown that 
the three calyces of Hibiscus sabdariffa are good sources 
of some macro and micronutrients. Overall, Roselle plant 
is useful for beverages production such as “Sobo” drink 
produced locally as well as other beverages industrially 
produced using the calyces of Hibiscus sabdariffa. 
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