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Abstract: 

Purpose: The work focused on the pharmacognostic standardization of the leaf of Cnidoscolus aconitifolius. 

Background: C. aconitifolius is a fast growing, drought resistant and heavy rain tolerating perennial shrub, highly 

nutritive and of wide medicinal applications. Medicinal plants are regarded as safer and cheaper alternative to 

synthetic drugs but these are prone to adulteration and substitution. This therefore necessitates pharmacognostic 

standardization of these plants to ensure identity, quality control and purity of the plant drug material. Materials 

and Methods: This involved macroscopic and microscopic (quantitative and Qualitative, as well as chemo 

microscopic) studies, anatomical sectioning with photomicrograps, and physicochemical (analytical) parameters. 

Results: Leaves were petiolate and palmately compound and 12.73 x 7.53 average size. The leaf was isobilateral 

with a thicker upper (EP1) and smaller-celled lower epidermis (EP2), a starch sheath around the vascular tissues, a 

wide parenchymatous pith, anomocytic stomata with 6 – 7 surrounding epidermal cells formed like the wings of a 

butterfly, scapula-shaped large prisms of calcium oxalate, numerous and tiny starch grains. Cellulose, tannins, 

calcium carbonate, proteins, lignins, fats and fatty oils were detected. Average palisade ratio was 42.5, stomata 

number for EP1 and EP2 were 1.5 and 5.75, silmilarly, stomatal index was 9.68 and 29.11. Average vein-islet 

number and vein terminations were 2 and 5 respectively. Leaf powder exhibited characteristic colours under 254 

and 365 nm UV wavelengths. Average moisture content, Ash value, acid-insoluble ash and water soluble ash values 

were 10.56, 13.5, 02 and 08. Water and alcohol (ethanol) extractives were 10 and 04.73. Conclusion: The features 

of this plant as shown are important in creating a monograph for the plant especially as no known analysis in this 

regard has been done. 
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INTRODUCTION: 

The use of herbs as medicine pre-dates the use of 

synthetic drugs but the zeal to use herbal drugs 

seemed to have declined due to availability of 

numerous synthetic alternatives. However, over time, 

several reports of adverse reactions due to synthetic 

drugs forced a return to natural medicines, especially 

from herbs. Thus herbal is now gaining wider 

popularity and acceptance. Many varied and 

numerous claims on therapeutic significance of herbs 

are also becoming common. These attributes are 

further strengthened by a belief that all herbal 

products are safe and effective because they are 

sourced directly from nature [1]. However, medicinal 

plants can be poisonous if the wrong plant/plant parts 

or wrong concentrations are used [2]. Poisoning can 

also arise from adulteration or substitution of original 

plant material with adulterants, which could make up 

the poison in it. Consequently, it has become 

imperative on researchers to carryout  

Fig. 1: a twig of C. aconitifolius 

 

pharmacognostic evaluation of various medicinal 

plants in order to lay down parameters for their 

standardization. Some medicinal plants with a long 

history of use both as medicinal and edible plants 

include Cnidoscolus aconitifolius [3], (Fig. 1). It is an 

ornamental, evergreen, drought resistant [4], 

perennial shrub with a tolerance for heavy rain [5] 

belonging to the family Euphorbiaceae, subfamily 

Crotonoideae and tribe Manihoteae [6]. It is 

commonly called cabbage star, tree spinach in 

English [7] (Rehm, 1994), efo Jerusalem in Western 

Nigeria [8], “hospital too far” in Niger Delta of 

Nigeria [9], or hospital leaf in Middle belt region of 

Nigeria. Due to its ease of propagation, high 

productivity, tolerance of poor growth conditions, 

and resistance to pest and diseases [5] , it is cultivated 

in domestic gardens and available all through the 

year [8]. The morphology of the twig is as shown in 

Fig. 1. 

It is believed to have originated as a domesticated 

leafy green vegetable in the Maya region Guatemala, 

Belize and Southeast Mexico during the pre-Cambian 

period [5] . It is commonly found in the tropic and 

sub-tropical regions worldwide including Africa [10]. 

It is widely used in the states [8] , and in Nigeria due 

to high nutritive value [11,5]. However, it has 

cyanide [12], a poisonous substance, thus the leaves 

are usually cut into pieces and boiled for at least five 

minutes[13] to release the volatile hydrogen cyanide 

thereby making it safe for consumption [12]. C 

aconitifolius has several therapeutic uses, some of 

which have been scientifically investigated. These 

medicinal uses are due to the phytochemicals [14,15]  

found in the plant. These include: alkaloids, tannins, 

saponins cardiac glycosides, terpenoids [8,16,17], 

flavonoids [18]. In addition, it is a source of protein, 

vitamins and minerals [11]. Thus the plant is useful 

in food preservation and drug formulations [19], 

against several infectious diseases and for general 

well-being[17,20-25]. C. aconitifolius is reported to 

be more effective than some commercial antibiotics 

such as Tetracycline and Cotrimoxazole, and 

comparative to Gentamycin and Chloramphenicol 

[8]. 

In view of the reputed efficacies of this plant, and to 

foster its standardization thereby seeking to enhance 

its various health and nutritional benefits, this study 

aimed at evaluating the physicochemical properties 

and anatomical features of the leaf of C. aconitifolius 

sourced from Nsukka in Enugu State, Nigeria.  

 

MATERIALS AND METHODS: 

Collection, identification and preparation of the 

plant material 

Fresh leaves and twigs of C. aconitifolius were 

collected from a garden in the premises of St. John 

the Cross Junior Seminary, Edem-Nru in Nsukka 

local Government Area in Enugu State, Nigeria. A 

sharp knife was used to cut the leaves and allowed to 

fall into large black polythene bags to avoid contact 

with the skin. The collection was done at about 11:00 

hrs in August, 2015. 

Some leaves were stored in a glass jar under 

refrigeration and used within 24 hrs for the 

preparation of anatomical sections [26]. Identification 

and authentication was done by Mr. AO Ozioko of 

the International Centre for Ethnomedicine and Drug 

Development InterCEDD, Nsukka, where voucher 

specimens were deposited with the number 

INTERCEDD/Euph./082015. 

The leaves were dried under shade in an open air and 

then pulverized using mortar and pestle [27]. The 
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powder was stored in airtight containers to avoid 

moisture.      

Macroscopy 

This was based on organoleptic properties of the leaf 

viz. size and shape, colour, surfaces, venation, 

presence or absence of petiole, nature of apex, 

margin, base, lamina, texture, odour and taste [27].  

Microscopy 

Quantitative leaf microscopy 

Fragments of the outer epidermal membranous layer 

were cleared in chloral hydrate by boiling until 

transparent, mounted with glycerin and observed 

under a compound microscope. The presence or 

absence of the following was observed and captured: 

epidermal cells, stomata (type and distribution) and 

epidermal hairs (types of trichomes and distribution) 

[27,28]. 

Microscopical examination of anatomical sections 

Permanent slide preparation: 

The leaf was fixed in Formalin Acetic Alcohol 

(FAA) for at least 24 hours. Thereafter, the following 

were carried out: 

i. Rinsing of the plant material for 2 hours 

ii. Dehydration by fixing the tissue in 30%, 50%, 

70%, 95% alcohol each for 2 hours duration, 

followed by further fixing in an absolute alcohol for 

two hours. This last step (i.e. in Absolute alcohol) is 

done twice. 

iii. Cleaning or de-alcoholization: as soon as the 

tissue was removed from absolute alcohol, it was 

immediately fixed in Chloroform: Alcohol in the 

ratios 1:3, 1:1, 3:1, and finally in Absolute 

Chloroform. In each case, the tissue was allowed to 

stay for 2 hours and the one in Absolute 

Chloroform was done twice. 

iv. Impregnation of the Paraffin: little paraffin wax 

chips molten at 60°C were added; a little at a time by 

infiltration until chloroform no longer evaporates in 

which case impregnation process was expected to 

have taken place in molten paraffin wax at 60°C for 

24 hours (overnight). 

v. Solidification: The impregnated tissue was kept in 

a watch glass to properly embed the tissue in the 

paraffin wax. This was kept in this position until the 

time for sectioning. 

vi. Sectioning: The prepared tissue was then mounted 

on a microtome set at 5 μm and then sectioned. 

vii. Preparation of Slides: The sectioned tissue was 

placed on a clean slide and fixed on the slide using an 

adhesive (Glycerin and albumin)  

viii. Staining Procedure: The sections were de-waxed 

in two stages using xylene for 5 mins each. They 

were then treated as follows: 

• In absolute alcohol twice for 2 mins in each case, 

then 95%, 70%, 50% and 30% alcohol for 2 mins in 

each case and finally in distilled water for 2 mins. 

• It was then stained in sarafin for 30 mins and rinsed 

in tap water for 1 min 

• This was followed by de-staining using 70% Acid: 

Alcohol for 30 seconds. 

• The de-stained tissue was then passed through 70%, 

50%, and 30% Alcohol for 1 min in each case. 

Thereafter, it was washed in distilled water for 1 min. 

• A counter staining was done using fast green for 1-2 

mins, washed in tap water for 1 min and in distilled 

water for another 1 min. 

• It was later passed through 30%, 50%, 70%, 95%, 

and in absolute alcohol twice for 1 min in each case. 

• It was then passed through xylene in 2 stages for 5 

mins in each case and finally mounted in D.P.X. 

which was a mixure of distrene (polystyrene), a 

pastilizer (tricresyl phosphate) and xylene or Canada 

balsam. It was then covered with cover slips. 

The prepared permanent slides were then ready for 

viewing for the microscopical characters [30,31]. 

Photomicrographs were supplemented using an 

optical microscopic camera. 

Temporary slide preparation: 

Free hand transverse section (TS) of the leaf through 

the lamina and the midrib was taken. It was cleared 

with chloral hydrate, treated (stained) with 

phloroglucinol and a drop of concentrated 

hydrochloric acid to stain the lignified elements 

[27,29]. The TS was then mounted on a glass slide 

with glycerine and covered with a cover glass. The 

cover glass was presses lightly and excess fluid was 

removed from the margin of the cover glass with a 

strip of filter paper. The slide was then observed 

under a compound light microscope [26,28]. It was 

supplemented with photomicrographs. 

Similarly, 2 mm square pieces of the leaf were placed 

in a solution of chloral hydrate in a test tube. It was 

boiled in a water bath until sufficiently transparent. It 

was then mounted in a mixture of equal parts of 

glycerine and chloral hydrate solution and examined 

under a compound light microscope [28]. 

Microscopical examination of powdered drug 

About 5 g of the dried leaves was measured into a 

test tube containing 10 ml chloral hydrate. The tube 

was boiled over water bath to clear the powder 

[26,28]. Various microscopic features of diagnostic 

significance were then observed under the compound 

light microscope, with photomicrographs taken.  

Chemomicroscopic examination of the powdered 

leaf 

The presence of various chemical substances such as 

tannins, starch grains, lignin and calcium oxalate 

crystals were investigated as reported below:  

Test for cellulose: The powdered leaf was moistened 

with N/50 iodine and allowed to stay until nearly dry. 

Then 80% w/w sulphuric acid was added. A blue 

colour indicates the presence of cellulose in cell walls 
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of epidermal cells and collenchymas cells of the 

cortex[27].  

Test for lignin: To a sample of the powdered leaf, a 

few drops of phluroglucinol were added and allowed 

to stand for 2 – 3 minutes until almost dry. A drop of 

concentrated hydrochloric acid was then added. A 

pink or cherry red color indicates the presence of 

lignified cells; particularly sclerenchyma cells [30]. 

Test for tannins: a sample of the powdered leaf was 

dissolved in a test tube using 70 % methanol. 

Thereafter, a very dilute solution of ferric chloride 

was gradually added to the solution of the extract 

which resulted in blue-black colouration indicating 

the presence of gallitannins and ellagitannins 

(hydrolysable tannins). As more ferric chloride was 

added, the colour changes to olive-green showing 

that condensed tannins are also present in the 

powdered leaf sample[27].  

Test for starch: To about 5 g of the powdered 

sample, a few drops of N/50 iodine were added. A 

deep blue colouration indicates the presence of starch 

[27,28]. 

Test for fats and fatty oils: About 1-2 drops of Sudan 

IV were added to the powdered sample and gently 

heated over a water bath. The fatty substances in the 

powdered sample are stained orange-red or brick-red 

indicating the presence of fats and fatty oils [27]. 

Test for proteins: To about 3 g of the powdered plant 

sample was added a few drops of ninhydrin and the 

mixture was warmed gently over a water bath for 

about 5 minutes. A pink, blue, violet or yellow colour 

(depending on the amino acid present) indicates the 

presence of proteins[27]. 

Test for calcium oxalate crystals: The powdered 

sample was first cleared using chloral hydrate 

solution. A little portion of the cleared sample was 

used to prepare a temporal slide with glycerine used 

as the moutant. When viewed under the light 

microscope, the crystal appears as bright structures of 

definite shape and size. 8% sulphuric acid was then 

added to the slide and viewed again. This time, the 

calcium oxalate crystals disappear. This confirms 

their presence in the original powdered sample [27] 

Test for calcium carbonate: To about 5 g of the 

powdered leaf sample was added 5 ml of acetic acid 

in a test tube. The calcium carbonate dissolves with 

effervescence indicating the presence of calcium 

carbonate. When 50% sulphuric acid was used, 

needle-shaped crystals of calcium sulphate gradually 

separate [27]. 

Analytical evaluation of the crude drug 

Determination of moisture content by the “Loss on 

Drying” method. 

• An empty evaporating dish was heated to a constant 

weight, allowed to cool and placed in a desicccator. 

• Thereafter 3 g of the powdered drug was weighed 

into the dish; the dish with its content were placed in 

an oven at 105ºC and allowed to dry to a constant 

weight. This was achieved by checking the weight at 

30 minutes interval after an initial drying for about an 

hour. Two identical weights read off consecutively 

confirm a constant weight. 

• The total loss in weight (i.e. the weight of the 

moisture content) was determined by subtracting the 

final weight of the dish and powder from the initial 

weight of the dish and the powdered leaf. 

• Finally, the percentage of the moisture content was 

calculated with reference to the initial weight of the 

powdered leaf [27]. 

Determination of total ash value 

 An empty tarred silica crucible was heated in an 

oven at 105ºC to a constant weight and the weight 

was noted. The crucible was allowed to cool and 

kept in desiccators, for 30 minutes[32]. 

 2 g of the powdered plant leaf sample was 

accurately weighed into the crucible and spread in 

an even layer. 

 The crucible and its content were heated gently 

until it was moisture free and completely charred. 

 The heat was gradually increased until most of the 

carbon (black residue) was vaporized and then the 

heating was done strongly at 550
o 

C [32] until the 

residue was free from carbon (until it turned grey). 

 The crucible and its content were then cooled in 

desiccators, for 30 minutes [32], and the constant 

weight was accurately noted. 

 The heating cooling and weighing was repeated at 

interval of 30 minutes until a particular weight was 

obtained, to represent the constant weight. 

 The weight of the ash was determined by 

subtracting the weight of the crucible from the final 

weight (i.e. weight of the crucible containing 

residue or ash). 

 The ash value of the powdered drug (in percentage) 

was then calculated with reference to its initial 

weight[33]. 

Determination of acid-insoluble ash value: 

 The ash obtained from the total-ash-value 

determination was transferred to a beaker 

containing 25 ml of 2M hydrochloric acid and 

boiled for 5 minutes. 

 This was filtered through an ash-less filter paper, 

and rinsed with hot water 3 times until filtrate was 

neutral and collected at the tip of the coned filter 

paper. 

 The funnel was then dried along with the filter 

paper in an oven at 105°C [34]. 

 A clean tarred silica crucible was heated, cooled in 

desiccators, for 30 minutes[32] and its constant 

weight was noted. 
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 The filter paper with the residue earlier dried in an 

oven was folded and transferred into the original 

crucible. These were heated gently until the filter 

paper was completely charred then the heat was 

applied strongly (to 550
o
 C) for 3 hours to constant 

weight [32].  

 The weight of the residue (the acid insoluble ash) 

was determined by subtracting the weight of the 

crucible from the final weight. The acid insoluble 

ash value (in percentage) was calculated with 

reference to the initial weight of the powdered drug 

from the total-ash-value experiment [33]. 

Determination of water soluble ash value:  

 The ash obtained from the total-ash-value 

determination was transferred to a beaker 

containing 25 ml of water and boiled for 5 minutes. 

 This was filtered through an ash-less filter paper, 

and rinsed with hot water 3 times until filtrate was 

neutral and collected at the tip of the coned filter 

paper. 

 The funnel was then dried along with the filter 

paper in an oven at 105°C [34]. 

 A clean tarred silica crucible was heated, cooled in 

desiccators, for 30 minutes [32] and its constant 

weight was noted. 

 The filter paper with the residue earlier dried in an 

oven was folded and transferred into the original 

crucible. These were heated gently until the filter 

paper was completely charred then the heat was 

applied strongly (to 550
o
 C) for 3 hours to constant 

weight [32].  

 The constant weight of the insoluble matter 

(residue) and the water soluble ash was determined 

by subtracting the weight of the insoluble matter 

from that of the ash. The percentage of water 

soluble ash value was calculated with reference to 

the initial weight of the air-dried drug from the 

total-ash-value experiment [33,36]. 

Determination of extractive values 

Alcohol-soluble extractive value:  

Five grams of the powdered leaf was accurately 

weighed into a 250 ml glass-stoppered conical flask. 

100 ml of 90 % ethanol was added and the stopper 

replaced firmly. It was then shaken on a mechanical 

shaker for 6 hours and then allowed to stand for 18 

hours. The mixture was filtered quickly. The weight 

of a clean tarred flat-bottomed evaporating dish was 

accurately determined. 25 ml of the filtrate was 

poured into dish and evaporated to dryness, on a 

water bath [32]. It was further dried in the oven at 

105
o
 C for 1 hour in an oven, cooled in desiccators 

for 30 minutes and weighed without delay [32]. The 

weight of the residue was determined from the 25 ml 

extract by subtracting the weight of the evaporating 

dish from the final weight. The alcohol-extractive 

value was calculated with reference to the initial 

weight of the air-dried powdered drug [28,33]. 

Water-soluble extractive value: 

The procedure of alcohol extractive-value above was 

repeated but using chloroform-water (0.25% v/v 

chloroform in distilled pure water). The water-soluble 

extractive value was the determined as for the alcohol 

extractive [28,33]. 

 

RESULTS: 

The transverse section (TS) of the leaf across the 

mid-rib (Fig. 2a) shows an isobilateral leaf 

arrangement with a straight, thick double-walled 

upper epidermis and a lower epidermis of smaller 

cells. The petiole in TS (Fig. 2b) shows numerous 

roundish parenchymatous cells of the cortex that are 

bigger towards mesophyll. A starch sheath was 

visibly seen to differentiate the vascular tissues. A 

wide parenchymatous pith is also prominent. The 

stomata were anomocytic, seen surrounded by similar 

several epidermal cells formed like the wing of a 

butterfly. The cells of the epidermis were variously 

shaped, from irregular to polygonal (Fig. 2c). Other 

features were a distinct spiral xylem vessel (Fig. 2d), 

scapula-shaped calcium oxalate prisms (Fig. 2e) and 

numerous tiny starch grains of irregular shapes (Fig. 

2f). 

 Macroscopic (organoleptic) characters of C. 

aconitifolius as shown in Table 1. Quantitative 

microscopic leaf characteristics are shown in Table 2. 

Chemomicroscopic features of the leaf revealed 

various chemical substances shown in Table 3. 

Fluorescence analysis revealed characteristic colours 

exhibited by the leaf powder in various solvents 

under both short and long wavelength (Table 4). The 

average physicochemical parameters of coarse leaf 

powder of C. aconitifolius (Table 5).  
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Fig. 2a: TS of C. aconitifolius leaf through mid-rib 

 

 

 
Fig. 2b: Petiole of Cnidoscolus aconitifolius in TS 
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Fig. 2c: Epidermal tissue of C. aconitifolius leaf showing anomocytic stomata 

 

Fig. 2d: spiral xylem vessel of C. aconitifolius leaf powder 

 

Fig. 2e: Scapula shaped calcium oxalates of C. aconitifolius powdered leaf 

 

 



IAJPS 2017, 4 (02), 496-506        Ugwoke Christopher Emeka Chukwunonye et al     ISSN 2349-7750 

 

 
w w w . i a j p s . c o m  
 

Page 503 

 

Fig. 2f: Numerous starch grains of C. aconitifolius powdered leaf 

 

 

Table 1: Result of Macroscopical Examinations of C. aconitifolius 

S/N Character Observation 

1 Colour Dark green 

2 Odour Characteristic 

3 Taste Bland 

4 Length (average) 12.73 cm 

Width (average) 7.53 cm 

5 Shape Palmate 

6 Texture Smooth 

7 Surface Glaborous 

8 Apex Acuminate 

9 Base Sagitate 

10 Margin Serrated 

11 Leaf arrangement Alternate 

12 Venation Reticulate 

13 Presence/absence of petiole Petiolate 

14 Lamina Intact 

15 Presence/absence of stipule No stipule 

16 Leaf type Compound 

  

Table 2: Result of Quantitative Microscopy of the Leaf of C. aconitifolius 

 

Parameter Mean 

Palisade ratio 42.5  

Stomata number Upper surface 1.5 

Stomata number Lower surface 5.75 

Stomatal index Upper surface 9.68 

Stomatal index Lower surface 29.11 

Vein islet number 2 

Veinlet termination number 5 
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Table 3: Result of Chemo microscopy of C. aconitifolius leaf powder 

 

Chemicals Reagents Observations Inference 

Cellulose N/50 Iodine + 80 % Sulphuric acid Blue-black colour Present 

Tannins 70 % Methanol + dil. Ferric chloride  Blue-black colour Present 

Calcium 

carbonate 

Acetic acid + 50 % Sulphuric acid Effervescence +needle-shaped 

crystals separated 

Present 

Fats and fatty 

oils 

Sudan IV + heat Orange-red or brick red 

substances 

Present 

Proteins Few drops of Ninhydrin + gentle warming for 5 

min 

Yellow colour Present 

Lignin Few drops of phloroglucinol + stand for 2 – 3 

min + drop of con. Hydrochloric acid 

Pink or cherry red colour Present 

Starch Few drops of N/50 Iodine Deep blue to pinkish colour Present 

Calcium oxalate   Present 

 

Table 4: Fluorescence analysis of C. aconitifolius leaf powder 

 

Detection reagents UV wavelength / Colour exhibited 

254 nm 365 nm 

Petroleum ether Brick red Dark green 

Methanol Brick red Brick red 

50 % Hydrochloric acid Dark green Dark brown 

50 % Sulphuric acid Dark green Dark brown 

Ammonia Blue-green Dark green 

Ethyl acetate Bright red Dark red 

 

Table 5: Result of Quantitative (Analytical) Evaluation of C. aconitifolius 

 

S/N Parameters Leaf powder 

1 Moisture content (LOD) (% w/w) 10.56 ±1.02 

Ash Values 

2 Total ash (% w/w) 13.50 ±0.29 

3 Acid-insoluble ash (% w/w) 02.00 ±0.29 

4 Water soluble ash (% w/w) 08.00 ±0.03 

Extractive values 

5 Water soluble extractive value (% w/w) 10.00 ±0.26 

6 Alcohol soluble extractive value (% w/w) 04.73 ±0.33 

 

DISCUSSION: 

The macro and microscopic features of C. 

aconitifolius (Table 1 and Fig. 2) serves a as guide to 

its correct identification. The formation of the 

epidermal cells surrounding the stomata and the 

scapula-shaped prisms of calcium oxalate are some 

peculiar features of this plant as shown (Fig. 2c and 

e). Physicochemical evaluation of crude drugs is 

indispensable for standardization of herbals (WHO, 

1996a and b). Ash values and solvent residues gives 

an idea of characteristic physiological and non-

physiological ash and reveals contamination with 

siliceous matter [33] thereby useful in proving 

identity and purity of plant materials [37]  The 

moisture content of the plant (Table 5)falls within 

acceptable range(WHO, 1996a and b) [38,39]. Low 

moisture protects the plant material from microbial 

degradation [33]. Solvent extractive values gives an 

indication of the weight of chemical components 

extractable in a particular solvent[33]and thus a tool 

to verify claims of composition of a particular herbal 

preparation. The result for fluorescence analysis adds 

to the profile of the plant thereby providing more 

characteristics for a thorough assessment of the plant 

for correct identity of the powdered form, which 

could be difficult to analyze in other perspective.    
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CONCLUSION:  

This study has specified salient pharmacognostic 

parameters that are imperative for correct 

identification and quality assurance. The findings of 

this research would therefore be instrumental in 

creating a monograph for C. aconitifolius. 
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