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Abstract 
 
The physicochemical constituents, phytochemical and morphological effects of aqueous extract of 
Hibiscus sabdariffa (HS) were studied in wistar albino rats. Structural analysis of phytochemicals has 
provided the basis for their phytotherapeutic potencies. A total of twenty five (25) male albino rats were 
grouped randomly into groups. Group A (control), Group B (0.6g/100ml of water of HS extract) Group 
C (1.2g/100ml HS extract), Group D (1.8g/100ml HS extract) and Group E (1.8g/100ml + vitamin C) 
and treatment period was 28 days. The results indicate the presence of protein, carbohydrate, fat, fibre, 
ash, calcium, phosphorus, magnesium 4.40, vitamin C, dry matter and moisture content. Phytochemistry 
showed the presence of alkaloid, tannin, flavonoid, phenol, saponin. There was no significant difference 
in weight of the organs when compared with the control (Group A). There were inflammations on the 
liver tissues in Group B, C, D when compared with the control (Group A) and Group E. The kidney 
organs (Group A-E) showed no difference in their normal gross anatomical features, that is size, colour, 
and consistency. From the study, we may say that, consumption of the HS extract without substantial 
amount of ascorbic acid (vitamin C) caused changes on the histology of the liver, which suggest toxicity 
to the liver. The dose dependent or long term administration might have been too toxic to the rats. It can 
be concluded that taking HS in the absence of vitamin C is dangerous to health. 
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Introduction  

Phytochemical screening procedures have unveiled the chemicals responsible for these functions [1]. 

Structural analysis of these phytochemicals has provided the basis for their phytotherapeutic potencies 

[2]. This has also increased the relevance of plant in drug developments. One of these plants is Hibiscus 

sabdariffa. 

Hibiscus sabdariffa is a herb belonging to the malvaceace family and it is cultivated for leaf, fleshy 

calyx, seed or fibre. It is an annual herbaceous shrub used in traditional medicine. The calyces of the 

plant are used as refrigerant in the form of tea, popularly known as zobo in Nigeria. The chemistry of the 

dried calyx revealed that it contain calories, water, protein, fat, carbohydrates, fibre, ash, calcium, 

phosphorous, iron and ascorbic acid [3]. The presence of saponins, tannins and cyanogenic glycosides 

has been reported [4]. 

It has been reported to have antihypertensive, hepatoprotective, antihyperlipidemic, anticancer and 

antioxidant properties. Others include antiseptic, aphrodisiac (an agent that stimulates sexual 

excitement), astringent (a drug that causes cells to shrink by precipitating proteins from their surfaces, 

they protect the skin and reduce bleeding from minor abrasions), cholagogue (a drug that stimulates the 

flow of bile from the gall bladder and bile ducts into the duodenum), demulcent (a soothing agent that 

protects the mucous membranes and relieves irritation), emollient (an agent that soothes and softens the 

skin), digestive, purgative and sedative [5,6,7]. 

The kidney, in addition to urine formation, helps in maintenance of internal environment, homeostasis 

and haemopoietic functions. Others include regulation of arterial blood pressure, regulation of blood 

calcium level and endocrine function [8]. On the other hand, liver is the largest gland and one of the 

vital organs of the body. It performs many vital metabolic and homeostatic functions. Drugs and other 

foreign substances are metabolized and inactivated in the liver and is therefore susceptible to the toxicity 
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from these agents. Certain medicinal agents when taken in overdoses and sometimes even when 

introduced within therapeutic ranges may injure the liver. 

Millions of people in various traditional systems, including Nigeria, have resorted to the use of 

medicinal plants to treat their ailments; this could be as a result of the high cost of orthodox health care, 

or lack of faith in it, or maybe as a result of the global shift towards the use of natural, rather than 

synthetic products [9]. 

 

The effects of aqueous extract of Hibiscus sabdariffa on the biochemical functions of the liver and 

kidney has been reported [10]. Hence, the present study was undertaken to investigate the effects of the 

Hibiscus sabdariffa on the morphology of the liver and kidney in wistar rats. 

 

 

Materials and Methods  

Plant Material and Extract Preparation 
Mature dry dark-red calyces of Hibiscus sabdariffa were purchased from a local market in Umuahia, 

Nigeria and authenticated by Mr. Ogbonnaya Obioma at the National Root Crops Research Institute 

(NRCRI) Umudike, Umuahia, Abia State, Nigeria. The extraction procedure that was used as described 

previously [11]. Briefly, 30g of the dry petals of Hibiscus sabdariffa were brewed in 400ml of boiled 

distilled water for 45minutes. The resulting decoction was filtered using a filtration sieve (pore size 

0.5mm diameter). It is expected that 10ml of the filtrate were evaporated to dryness and yielding 

0.3665±0.002g, giving a concentration of 36.65±0.002mg/ml. 

The concentration in the exposed group below is derived as follows: 48ml of distilled water were added 

to 10ml of filtrate to make approximately 0.6g/100ml distilled water (Group B), 29ml of distilled water 

were added to 10ml of filtrate to make approximately 1.2g/100ml (Group C), 9ml of distilled water were 

added to 10ml of filtrate to make approximately 1.8g/100ml distilled water (Group D), while 9ml of 

distilled water were added to 10ml of filtrate to make approximately 1.8g/100ml distilled water + 200mg 

vitamin C (Group E). 

Physicochemical Constituents and Phytochemical Analysis 

Moisture content was determined by the gravimetric method (hot air oven) [12]. Protein was determined 

by the Kjeldahl method [13]. Ash determination was done by the furnace incineration gravimetric 
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method [14]. The Weende method [14] was employed in crude fibre determination. The solvent 

extraction gravimetric method [15] was used in fat determination. Carbohydrate is calculated using the 

formula described previously [14]. The versanate EDTA titrimetric method [16] was employed for 

calcium and magnesium determination. Phosphorus in the test sample was determined by the Molybdo 

Vanadate colorimetric method [14]. Sodium and potassium determination was determined using Jaway 

digital flame photometer. 

Tannin content of the sample was determined by Folin Denis colorimetric method [15]. Saponin was 

determined by the double solvent extraction gravimetric method, the alkaline precipitation gravimetric 

method was used to determine alkaloid. Flavonoid was determined using the method [17]. Phenol was 

determined by the Folin-ciocatean spectrophotometer [12].  

Experimental Animals 

Twenty five (25) male wistar albino rats weighing 180-200g were obtained from the Animal House of 

Department of Human Physiology, University of Port Harcourt. The animals were housed under a 

standard laboratory condition with 12 hours dark/light cycle and with access to standard diet (Guinea 

feed, Benin-Auchi  Road, Edo State) and water ad libitum. The experiment animals were divided 

randomly into five (5) groups of five (5) animals each. Group A (control) were given distilled water to 

drink. Group B, Group C and Group D were given 0.6g HS extract, 1.2g HS extract and 1.8g HS extract 

respectively in 100ml distilled water. Group E were given 1.8g + vitamin C of HS extract in 100ml 

distilled water for 28days. 

Sample Collection  
At the end of experimental period, on the twenty ninth (29) day of the extract administration, rats were 

weighed and anaesthetized with chloroform. The liver and kidney from both control and test animals 

were removed and weighed to the nearest 0.01 g. The tissues were fixed in 10% formalin for 48 hours. 

The tissues were prepared and stained with Hematoxylin and Eosin Staining procedures [18]. It was 

observed microscopically by a pathologist.   

Statistical Analysis  

The data of physicochemical constituents, phytochemical analysis, weight of liver and kidney were 

analyzed using the Statistical Package for Social Sciences (SPSS for windows, version 15.0). 
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Comparisons were made between control and experimental groups using student’s t-test. Values of less 

than 0.05 were regarded as statistically significant. 

 

 

Results  

The physicochemical and phytochemistry of the extract were determined. The extract showed the 

presence of protein 1.87g, carbohydrate 2.21g, fat 0.13g, fibre 2.27g, ash 3.97g, calcium 2.67mg, 

phosphorus 60.68mg, magnesium 4.40mg, vitamin C 13.7mg dry matter 89.81% and moisture content 

84.55%. Phytochemistry showed the presence of alkaloid 0.27%, tannin 0.158%, flavonoid 0.43%, 

phenol 0.26%, saponin 0.009% (Table1 and 2).  

 

Table 1: PHYSICOCHEMICAL CONSTITUENTS OF THE DRY CALYCES OF H.S (g or mg/100g) 

CONSTITUENT                     DRY CALYCES OF H.S 

DRY MATTER               89.81% 

MOISTURE CONTENT            84.55% 

CARBOHYDRATE                        2.21g 

PROTEIN           1.87g 

FAT                                               0.13g 

FIBRE            2.27g 

ASH            3.97g 

CALCIUM          2.67mg 

PHOSPHORUS                60.68mg 

MAGNESSIUM           4.40mg 

VITAMIN C                        13.79mg 
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Table 2:  PHYTOCHEMICALS OF H.S (ANTINUTRIENTS) % 

CONSTITUENT     DRY CALYCES OF H.S 

ALKALOID                                                                              0.27 

TANNIN                                                             0.158 

FLAVONOID                                                      0.43 

PHENOL                                                             0.26 

SAPONIN                                                     0.009 

 

 

Weight of the organs (liver and kidney) and histological studies were estimated on each sample. The 

mean weight of liver organs were 2.41 ± 0.37, 2.12 ± 1.15, 2.48 ± 1.35, 2.62 ± 0.56 and 2.34 ± 

0.41respectively. The mean weights of kidney organs were 0.67 ± 0.10, 0.82 ± 0.16, 0.44 ± 0.37, 0.50 ± 

0.44 and 0.68 ± 0.16 respectively. There was no significant difference in weight of the organs when 

compared with the control (Group A) as shown in table 3. There were inflammations on the liver tissues 

in Group B, C, D when compared with the control (Group A) and Group E. The kidney organs (Group 

A-E) showed no difference in their normal gross anatomical features, that is size, colour, and 

consistency etc (Fig 1-10). 

 

Table 3: EFFECT OF AQUEOUS EXTRACTS OF HIBISCUS SABDARIFFA ON WEIGHT OF THE ORGANS (LIVER AND KIDNEY) 

 

                                GROUP A         GROUP B         GROUP C        GROUP D        GROUP E 
PARAMETERS     CONTROL      0.6g/100ml          1.2g/100ml    1.8g/100ml         1.8g/100ml 
                                (Tap water)           of HS                of HS                 of HS              + Vit. C 
 
Liver weight (gm)     2.41±0.37         2.12±1.15          2.48±1.35        2.62±0.56         2.34±0.41 

Kidney weight (gm) 0.67±0.10        0.82±0.16           0.44±0.37          0.50±0.44        0.68±0.16 

 

Values are expressed as mean±SD 
*significantly different statistically from the controls at p<0.05 
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Fig. 1: Photomicrograph of liver tissue of Group A (control) showing
normal structures x100

 

Fig. 2: Photomicrograph of liver tissue of Group B
(0.6g/100ml of water of HS extract) showing marked
inflammation.

Fig. 3: Photomicrograph of liver tissue of Group C (1.2g/100ml of
water of HS extract) showing marked mild inflammation.

Fig. 4: Photomicrograph of liver tissue of Group D
(1.8g/100ml of water of HS extract) showing marked mild
inflammation.

Fig. 5: Photomicrograph of liver tissue of Group E (1.8g/100ml
+ Vitamin C) showing normal structures.
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Fig. 6: Photomicrograph of kidney tissue of Group A (control) showing normal structures.

Fig. 7: Photomicrograph of kidney tissue of Group B
(0.6g/100ml of water of HS extract) showing normal structures.

Fig. 8: Photomicrograph of kidney tissue of Group C (1.2g/100ml
of water of HS extract) showing normal structures.

Fig. 9: Photomicrograph of kidney tissue of Group D 
(1.8g/100ml of water of HS extract) showing normal structures.

Fig. 10: Photomicrograph of kidney tissue of Group E
(1.8g/100ml + Vitamin C) showing normal structures.
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Discussion  

The physicochemical and phytochemistry of the extract were determined. The extract showed the 

presence of protein 1.87g, carbohydrate 2.21g, fat 0.13g, fibre 2.27g, ash 3.97g, calcium 2.67mg, 

phosphorus 60.68mg,magnesium 4.40mg, vitamin C 13.7mg, dry matter 89.81% and moisture content 

84.55%. Phytochemistry showed the presence of alkaloid 0.27%, tannin 0.158%, flavonoid 0.43%, 

phenol 0.26%, saponin 0.009% (Table1 and 2). This is in agreement with [3, 4, 19]. Several studies on 

H. sabdariffa has demonstrated the presence of phenolic constituents, flavonoids, phytosterols, and 

polyphenols [3, 4, 6, 20] which are known to possess antioxidant properties [21, 22, 23]. The roles of 

antioxidants in preventing various human diseases by preventing oxidative stress and damage in 

biological tissues have been demonstrated in many experiments [24]. 

The results presented showed that, there was inflammation of the liver cells and changes which occurred 

in the liver. Studies have shown that, in case of toxicity to the liver, there is an associated increase in 

various serum liver enzymes resulting from damage to the hepatocytes [10]. The changes in histology 

observed in this study rather suggest a physiological dysfunction arising from dosage and duration [25].  

The functional integrity of the mammalian kidney is vital to total body homeostasis as the kidney plays a 

principal role in the excretion of metabolic wastes and in regulation of intracellular fluid volume, 

electrolyte composition and acid – base balance [26]. A toxic insult to the kidney therefore, could have 

profound effect on total body metabolism [27]. However, no significant difference in gross anatomical 

features, that is size, colour, and consistency. This in agreement with work [24] that reported the roles of 

antioxidants in preventing various human diseases by preventing oxidative stress and damage in 

biological tissues. 

Moreover, vitamin C, an antioxidant has been reported to have pro oxidative effects at high doses [28, 

29, 30]. In Group E (1.8g/100ml + Vitamin C), there were reverse in toxicity due to the addition of 

vitamin C and no significant statistical increase (P<0.05) in Figure 5 and 10. 

Conclusion 

From the above study, we may say that, consumption of the HS extract without substantial amount of 

ascorbic acid (vitamin C) caused changes on the histology of the liver, which suggest toxicity to the 

liver. The dose dependent or long term administration might have been too toxic to the rats. It can be 
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concluded that taking HS in the absence of vitamin C is dangerous to health. It is therefore 

recommended that further studies be conducted to determine the safe dose of this HS in Humans.  
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