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Chemical composition of Jathropha aconitifolia and Colocasia esculenta and impact of their extracts on the zinc, iron and vitamin A metabolism in rats



Abstract

The aim of this study was to determine the chemical composition of Jatropha aconitifolia and Colocasia esculenta leaves and determine the impact of  their extract on the zinc, iron and vitamin A metabolism in rats. Fresh Jatropha aconitifolia and Colocasia esculenta leaves that were not attacked by pests and not damaged during harvesting were collected from ornamental garden in front of No 20 Alvin Loving close University of Nigeria Nsukka, Enugu State, Nigeria and used for the study. The leaves were cleaned and analyzed fresh for nutrient and antinutrient composition. The leaves extract were collected and supplemented with rat chow for rat feeding. Blood samples were drawn with heparinized tube into heparinized bottle for chemical analysis (Hemoglobin, serum ferritin, serum iron, serum zinc, serum retinol, red blood cells and white blood cells). All the analysis were done in triplicate using standard method. The findings indicated that Jatropha aconitifolia leaf was a superior source of beta-carotene (41.29vs20.78 µg/g), ascorbate (1316.30vs1313.47 mg), zinc (23.00 vs 3.00mg), iron (14.04vs 4.19 mg), and calcium (199.00vs 105.70 mg) compared to Colocasia esculenta leaf. The cyanide content (6.00 and 17.00mg) of both leaves were below the toxic limit (35.00mg). Oxalate (1.22g and 1.25g) were below the toxic limit (2.20g/100g). The rats fed rat chow with Jatropha aconitifolia and Colocasia esculenta extract improved the hematological parameters determined but were significantly different (p< 0.05) and lower than the rats fed rat chow and ferrous sulphate. The high nutrient profile of Jatropha aconitifolia and Colocasia esculenta has some nutritional implication. They could be incorporated in the diet to reduce micronutrient deficiency diseases. Consumption of the leaves would help to prevent and fight iron deficiency anemia. 
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1. INTRODUCTION
The basic nutritional needs of man have been met by consumption of fruits and vegetables [1].  Consuming fruits and vegetables is essential due to its role in preventing nutritional deficiencies and their anti-aging benefits. 
Indigenous knowledge of the benefits that fruits and vegetables have for promoting and safeguarding health is directly related to their nutritional and non-bioactive qualities [2]. They include phytochemicals, according to a report, which have been associated with protection against cardiovascular and other degenerative diseases [2]. Vital vitamins, minerals, and fiber are abundant in fruits and vegetables. Consuming a lot of fruits and vegetables is imperative since they may lower the risk of developing heart disease, high blood pressure, type II diabetes, and some cancers [2]. For instance, fruits and vegetables are high in potassium which are helpful in regulating diuretic and arterial blood pressure. Additionally, the fiber content aids in preventing constipation and increases feelings of contentment.
The most nutrient-dense agricultural products are green leafy vegetables, which are generally and ideally consumed in fresh form. They are abundant providers of dietary fiber, calcium, iron, B-carotene, vitamin C, and several trace components. With the exception of salad, they are typically eaten in cooked form [1].
In order to improve the nutritional condition of both rural and urban residents, Umerah et al. [2] recognized that low consumption of fruits and vegetables is the main cause of nutrient deficiencies and encouraged greater consumption of fruits and vegetables.
In some native Igbo lands, Jatrophaa conitifolia is known as Ahihiaogwu obara, and a recent study has shown that the leaves have significant levels of iron and magnesium [3]. The extract from Jatropha aconitifolia has toxic effects on ruminants and other animals and is moluscidal, piscidal, insecticidal, rodenticidal, and antimicrobial [3]. Previous study showed that the proximate composition of Jatrophaa conitifolia ranged from 11.82 to 43.31% for moisture, fibre content 2.71 to 10.20%, protein 3.24 to 6.28%, ash 2.28 to 9.23%, fat 2.26 to 9.23%, carbohydrate 41.61 to 61.55% and energy 250.10 to 401.50kcal. The minerals were also ranged from 4.62 to 10.04 mg/100g for iron, magnesium 62.55 to 112.01mg/100g, zinc 0.03 to 0.67mg/100g, calcium 44.21 to 110.28mg/100g, phosphorus 66.20 to 198.20mg/100g, 10.16 to 210.00mg/100g and sodium 0.24 to 9.97mg/100g [4].
In terms of nutrition, cocoyam leaves are incredibly rich in vitamin A, vitamin C, and a number of B vitamins, including thiamine, riboflavin, and folate. Significant amounts of manganese, copper, potassium, iron, and calcium are also present. Additionally, it includes a healthy amount of dietary fiber and little fat. The leaves of the cocoyam help decrease hypertension or high blood pressure. Consuming taro can reduce the risk of breast and colon cancer [5]. 
This study was design to determine the chemical composition of Jatropha aconitifolia and Colocasia esculenta leaves and effect of their extract on the zinc, iron and vitamin A metabolism in rats.
2. MATERIALS AND METHODS
2.1 Sample Collection
Fresh Jatropha aconitifolia and Colocasia esculenta leaves that were not attacked by pests and not damaged during harvesting were collected from ornamental garden in front of No 20 Alvin Loving close University of Nigeria Nsukka, Enugu State, Nigeria and used for the study.
2.2 Preparation of Materials
Fresh Jatropha aconitifolia and Colocasia esculenta leaves were separately plucked and sorted by removing extraneous materials and cleaned by washing with deionized water. The vegetables were milled using electric blender until the desired particle size was obtained (150-850 microns). Then the extract were filled in gallon, and kept in refrigerator until analyzed for contents of proximate, mineral and antinutritional factors.
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Fig 1: Flow diagram for sample preparation

2.2 Chemical analysis of samples
2.2.1 Determination of Proximate Composition
Proximate composition (total moisture content, crude protein, crude fat, crude fiber, total ash, and total carbohydrate) of the two types of Jatropha aconitifolia and Colocasia esculenta leaves were determined in triplicate by the following methods.
2.2.2 Proximate Analysis 	
Proximate analysis was carried out for the three test foods. Total carbohydrate, ash, moisture content, crude fibre, crude fat and crude protein content will be determined using the methods of the Association of Official Analytical Chemist [6]. 
2.2.3 Determination of Moisture Content 
The hot air oven method recommended by the AOAC (Association of Official Analytical Chemists) [6] was used to calculate the sample's moisture content. Two grams (2g) of each sample (B) were weighed, added to a petri dish that had already been weighed (A), washed, and dried. The petri dish was then placed in an oven set at 800C for two hours, then at 1050C until the weight remained constant. The samples were weighed after cooling in a desiccator, and the weight was noted as (C). The following formula was used to determine the weight loss as the moisture content increased:
% Moisture Content =           ------------1

Where   A = Initial weight of empty crucible
              B = Weight of crucible + sample before drying
               C = Final weight of crucible + sample after drying
2.2.4	Determination of Protein Content
The Micro Kjeldahl technique, as published by AOAC [6], was used to measure the crude protein of the samples. A Kjeldahl flask was filled with a sample weighing two grams (2g) weight (W). The flask was filled with three grams (3g) of anhydrous sodium sulfate (NaSO3) and two grams (2g) of hydrated copper sulfate (CU2SO4) (catalyst). The sample was then digested with the addition of 20mL of concentrated tetraoxosulphate (VI) acid (H2S04). Up till a clear solution was noticed, the digestion was maintained under heat. The clear solution was chilled and diluted with distilled water to a volume of 100mL. For distillation, a digest in the amount of 5 mL was collected. Also, 5ml of sodium hydroxide (NaOH) was put into the distillation flask and distillation was allowed to take place for some minutes. The ammonia that was distilled off was absorbed by boric acid indicator and titrated with 0.01M hydrochloric acid (HCl). The titre value (T) of the end point at which the colour changed from green to pink was taken. The crude protein was calculated as: 
% Crude Protein =  
 Where: T= Titre value
             W= Weight of sample dried.
2.2.5 Determination Ash Content
The AOAC [6] technique was used to calculate the sample's ash content. An approximately 600C silica dish was heated, cooled in a desiccator, weighed, and recorded as (A). Each sample was weighed at two grams (2g), placed on a silica dish, and then brought to the furnace (B). After inserting the dish, the furnace was allowed to heat up to roughly 5000C. The temperature was held constant until a whitish-grey color developed, signifying that all of the sample's organic material had been destroyed. The dish was removed from the furnace, allowed to cool in a desiccator, and then weighed again before being recorded as (C). Ash content was determined as a percentage using:
% Ash Content =     -----------------2
 Where: A = Weight of empty dish
              B = Weight of empty dish + sample before ashing
              C = Weight dish + ash
2.2.6 Determination of the Fat Content
The AOAC Solvent Extraction Method [7] was employed. Petroleum ether was used to clean the extraction flask, which was then dried, cooled, weighed, and recorded as (B). The sample was weighed (A) into the extraction thimble at a weight of two grams (2g). It was reinserted into the Soxhlet device. Petroleum ether, which has a boiling point range of 40-600C, was added to the cleaned flask until it was roughly three quarters full. After setting up the equipment and conducting extraction for five hours, the extraction process was finished. At the conclusion of the extraction, only oil remained in the flask after the petroleum ether was retrieved. After being baked dry, the oil in the extraction flask was cooled before being weighed (C). As a percentage of the basic ingredients, the fat content was calculated. The following calculation was used to determine the weight difference between empty and filled flasks of oil:

% Fat Content =            -------------3
Where; A = Weight of sample
             B = Weight of empty flask
             C = Weight of flask + oil
2.2.7 Determination of Crude Fibre Content
The AOAC technique [6] was used to determine this. Bottom flask and beaker were cleaned, dried in an oven at 1000C for 5 minutes, then cooled to make the decision. After fat extraction, the defatted sample was used. Two grams (g) of the sample (A) were placed in a 500 mL flask together with 200 mL of pre-heated, 1.25% H2SO4, and the mixture was slowly simmered for 30 minutes while hot water was added to keep the acid volume constant. The acquired residue was cleaned three times in hot water before being put back in the beaker. The 200mL of pre-heated 1.25% NaOH was added and boiled for another 30 min. This was filtered under suction and then was washed thoroughly with hot water and twice with ethanol. The residue was dried at 65⁰C for about 4 hrs, weighed and recorded as (B). The residue was transferred into a crucible and placed in muffle furnace and ashed at 550⁰C for 4 hours. It was cooled in a desiccator and weighed (C).
% Crude Fibre Content    =     ----------------   4
Where C= Weight of crucible + sample before ignition
B= Weight of crucible + ash after ignition
            A= Weight of sample.
2.2.8 Determination of the Carbohydrate
The Carbohydrate content of each sample will be determined by difference.  % Carbohydrate = 100 % - (protein + fat + fibre + ash + moisture) [6].
2.2.9 Determination of Mineral Content
The following elements were measured using an Atomic Absorption Spectrophotometer (Varian SAA-20 Plus) in accordance with the standard procedure of the AOAC [7]: Iron, Zinc, Copper, Magnesium, Manganese, Sodium, and Potassium. The samples were first ashed, then they were digested and absorbed. The AOAC's AAS technique was used to measure phosphorus [7].
2.3 Analysis of Antinutritional Factors
2.3.1  Determination of Tannin
Using the Pearson approach, the tannin content of green- and purple-cocoyam was calculated [8]. Each test tube containing the samples received 10 mL of 1% HCl in methanol along with 0.25 g of cocoyam flour, which was weighed in a screw-capped test tube. The tubes were then placed on a motorized shaker at room temperature for 24 hours. The tubes were centrifuged at 1000 rpm for 5 min after 24 hours of shaking. In order to complete the reaction, one milliliter of the clear supernatant was combined with 5 mL of vanillin-HCl reagent in a different test tube and let to stand for 20 minutes.After 20 min, the absorbance was read at 500 nm using spectrophotometer. The tannin concentration was calculated from the difference between the absorbance of control and that of the sample and expressed as mg/100 g.
2.3.2 Oxalate determination (Titration method)
Two grammes of the sample were suspended in 190ml of distilled water in a 250ml volumetric flask. Ten millilitre of 6MHCl was added and the suspension was digested at 1000C for an hour. The suspension was cooled, and filled up- to 250ml marked before filtration.
          % Oxalate =    T x (Vme)  (DF) x 105 (mg/100g)--------------  5
                                             (ME) x mf    
2.3.3 Cyanide determination
The extraction of cyanide was determined by Wang and Filled method [9]. Five grammes of each sample were ground into paste. The paste was dissolved in 50ml distilled water in a corked conical flask. The cyanide extraction was filtered for cyanide determination. 
2.4 Animal experiment
2.4.1 Animal Housing
Twenty adult female rats were purchased from the University of Nigeria Nsukka's Department of Veterinary Pathology. Based on body weight, the animals were sorted into 4 groups of 5 rats each. The rats were kept separately in cages that could segregate waste materials like feces and pee.
2.4.2 Animal Feeding
The rats were fed on standard rat chow. The Jatropha aconitifolia and Colocasia esculenta extract was made to provide 0.11mg/day iron to the rats. The study lasted for 22 days. A 7-day acclimatization, a 2-day inducing of anemia and a 14-day feeding trial. The extract was administered orally through drinking water bottles (1.5 liter) ad libitum (as they like) for 14 days. Commercial hematinic- ferrous sulphate was used as control. Group 1 was fed rat chow alone, group 2 rat chow and ferrous sulphate, group 3 rat chow with Jatropha aconitifolia extract and group 4 rat chow with Colocasia esculenta extract. The weights of animals were recorded each day. Daily food intake and extract were recorded to calculate nutrient intake.
2.4.3 Diet Composition
The extract obtained from 100g Jatropha aconitifolia and Colocasia esculenta with 100ml of water. During acclimatization period the least quantity of water taken by a rat per day was 5 ml. The recommended iron for rat per day as 0.l11mg/day. The extract was made such that 5 ml of extract was obtained by dividing the value of nutrient obtained by 100ml. Using dilution of standard solution equation C1V1 = C2V2
Where C1= Initial concentration, C2= Final Concentration, V1=Initial volume, V2= Final volume.
Table1: The composition of the experimental diets
           Group 1               group2                      group3                              Group4
         Rat chow         Rat chow+ ferrous     Rat chow + Jatropha       Rat chow+       
                                   Sulphate                      aconitifolia                  Colocasiaesculenta
________________________________________________________________________

2.4.4 Blood sample collection
Anemia was induced with phenyl hydrazine injection (40mg/kg) for 2 days. Blood was collected for analysis on day 0,7, 9,17 and 22 for hematological determinations. The following biochemical indices were carried out. The hemoglobin level, red blood cell count, serum ferritin, serum iron, serum zinc and serum retinol.
2.4.5 Hemoglobin  level
The cyanmethemoglobin method as specified by the International Committee for Standardization in Hematology [10].
2.4.6 Serum Retinol
Ehrhardt et al. [11] technique was used. The serum was diluted with ethanol, which denatures plasma protein, to a specified volume (100 ml). High Pressure Liquid Chromatography was used to extract vitamin A, which was followed by an eluting solvent with the right polarity. method was used. A given volume (100ml) of serum was diluted withy ethanol which denatures plasma protein. Vitamin A was extracted with a suitable reserved phase (HPLC) column, (High Pressure Liquid Chromatography) followed by an eluting solvent of suitable polarity. 
2.4.7 Serum zinc determination
Assessment of the body's zinc level often involves measuring the zinc concentration in the serum [12]. The determination of zinc using a spectrophotometer was chosen.
2.4.8 Serum Ferritin
This was measured by a two-site immune radiometric assay and s radioimmunoassay as given in Booth well et al.[13]
2.4.9 Serum iron concentration
The method recommended by the [10] for the estimation of serum iron depending on liberating iron from its binding with transferrin and estimating it with a suitable chromogen.
2.4.10 Red blood cell count (RBC)
The RBC count will be determined using the Schalm et al. [14] technique. From the blood sample, 0.002 ml of blood was pipetted and mixed to 4 ml of the red blood cell diluent in a transparent test tube. The red blood cell count per microliter of blood was calculated by multiplying the number of red blood cells found in each of the five groups of 16 small squares in the center of the Neubauer counting chamber by 10,000 after the blood sample had been diluted by 1.200.
3. Statistical Analysis
Data collected was subjected to analysis of variance (ANOVA). Means were separated using Duncan New Multiple Range Test. Results were also analyzed using descriptive statistics mean, percentage and standard deviation.












4. RESULTS AND DISCUSSION
Table 2: Proximate composition of fresh Colocasia esculenta and Jatropha aconitifolia leaves
Nutrients (%)          Colocasia esculenta                     Jatropha aconitifolia
Moisture                       85.60±0.41                                    82.27±1.10
Carbohydrate                6.50±0.72                                     9.29± 0.72
Crude protein                4.52±0.17                                     2.71±0.11
Fat                                 0.98±0.23                                     0.47± 0.07                  
Ash                                0.60±0.10                                     1.73±0.25
Crude  Fibre                  3.53± 0.15                                    1.77±0.15

Table3 : Micronutrient composition of fresh Colocasia esculenta and Jatropha aconitifolia leaves
Nutrients (%)            Colocasia    esculenta                    Jatropha  aconitifolia
Β-Carotene (µg/g)            20.78±0.24                                    41.29±0.29
Ascorbic acid (mg)          1313.47±0.71                                1316.30± 1.23
Iron (mg)                          4.19±0.22                                      14.04±0.99
Zinc (mg)                         3.00±0.82                                      23.00± 0.60
Calcium  (mg)                105.70±1.53                                   199.00±1.00

Table 4: Anti-nutrient content of fresh Colocasiaesculenta and Jatrophaaconitifolialeaves
Nutrients (%)               ColocasiaesculentaJatrophaaconitifolia
Cyanide (mg)                        6.00±0.01                                    17.00±0.61
Oxalate (mg                         1.22±0.10                                     1.25± 0.10                 
Tannins (mg)                        2.50±0.05                                    2.50±0.05



Table 5: Nutrient content of rat chow
Nutrients (%)               Colocasiaesculenta
Zinc (mg)                        -
Iron (mg                         0.02±0.01
Β-Carotene (µg/g)          1.50±0.03

[bookmark: _Hlk141928258]
Table 6: Mean serum iron level of rats fed rat chow, rat chow with ferrous sulphate, rat chow with  Jatropha aconitifolia extract and rat chow with Colocasia esculenta extract.
Day         Rat chow         Rat chow with            Rat chow with              rat chow with 
                                      Ferrous sulphate          Jatropha aconitifolia    Colocasia  esculenta extract
0          0.12a                                  0.12a                                0.13b                                    0.13a
 7        0.04a                                   0.04a                                                0.04a                                                       0.04a
 9        0.05c                                   0.09a                                0.07b                                     0.06c
          (25.00%)              (125.00%)                        (75.00%)                              (50.00%)
17       0.06b                       0.13a                                0.12a                                     0.08b
           (20.00%)              (44.4%)                           (71.43%)                              (16.67%)
22       0.07d                      0.15a                                 0.13b                                      0.10c
        (16.67%)                 (15.38%)                          (8.33%)                                (42.86%)
Results are presented as mean withy percentage increase after the last test of recovery in bracket. Different superscripts in a row indicates signi9ficant difference between the mean value (p<0.05)
Day 0=First day of test
Day 7 = The day Anemia was confirmed
Day 9= First test of recovery
Day 17= Second test of recovery
Day 22= Last test of recovery





Table 7: Mean serum ferritin level of rats fed rat chow, rat chow with ferrous sulphate, rat chow with  Jatropha aconitifolia extract and rat chow with Colocasia esculenta extract.
Day         Rat chow         Rat chow with            Rat chow with           rat chow with 
                                     Ferrous sulphate       Jatropha aconitifolia    Colocasia esculenta extract
0                24.01a                  23.91a                                       24.21a                                                          24.30a
 7               12.67a                12.24a                                       12.23a                                                            12.01a 
 9              13.62c                  19.20a                                      16.99b                                                            14.01c
                  (7.49%)        (56.860%)                 (38.92%)                                     (16.65%)
17             17.34d                    23.61a                                22.18b                                                                 20.24c
                 (27.30%)        (23.00%)                 (30.60%)                                       (44.40%)
22             19.69d                   26.04a                                  24.29b                                                                  21.62c
                (13.60%)        (10.00%)                  (9.52%)                                         (6.37%)
Results are presented as mean withy percentage increase after the last test of recovery in bracket. Different superscripts in a row indicates signi9ficant difference between the mean value (p<0.05)
Day 0=First day of test
Day 7 = The day Anemia was confirmed
Day 9= First test of recovery
Day 17= Second test of recovery
Day 22= Last test of recovery










Table 8: Mean heamoglobin level of rats fed rat chow, rat chow with ferrous sulphate, rat chow with  Jatropha aconitifolia extract and rat chow with Colocasia esculenta extract.
Day         Rat chow         Rat chow with            Rat chow with           rat chow with 
                                     Ferrous sulphate         Jatropha aconitifolia Colocasia esculenta extract
0             13.78a                          13.77a                                      13.96a                                                       13.81a
 7           7.35a                              7.50a                                          7.40a                                                            7.30a 
 9           10.03d                          12.84a                                       11.06b                                                        10.45c
               (36.50%)            (71.2%)                     (49.50%)                               (43.20%)
17          11.74c                          14.22a                                     13.44b                                                          11.80c
              (17.00%)             (10.70%)                    (21.50%)                              (12.90%)
22        13.57c                              15.43a                                      14.18b                                                         13.65c
           (15.60%)               (8.57%)                        (5.50%)                                  (15.70%)
Results are presented as mean withy percentage increase after the last test of recovery in bracket. Different superscripts in a row indicates signi9ficant difference between the mean value (p<0.05)
Day 0=First day of test
Day 7 = The day Anemia was confirmed
Day 9= First test of recovery
Day 17= Second test of recovery
Day 22= Last test of recovery










Table 9: Mean erythrocytes level of rats fed rat chow, rat chow with ferrous sulphate, rat chow with  Jatropha aconitifolia extract and rat chow with Colocasia esculenta extract.
Day         Rat chow         Rat chow with            Rat chow with                rat chow with 
                                 Ferrous sulphate           Jatropha aconitifolia    Colocasia  esculenta extract
0                 7.11a                    7.14a                                                7.13a                                                         7.05a
 7                5.31a                     5.33a                              5.24a                                                           5.21a 
9                5.82d                     7.22a                                             6.53b                                                            6.18c
              (9.60%)            (35.46%)                      (24.60%)                                 (18.60%)
17            6.59d                        8.36a                                         7.89b                                                               7.54c
               (13.20%)          (13.00%)                    (20.80%)                                (22.00%)
22           7.20d               8.36 a                                        8.07b                                                              7.60c
              (9.20%)            (2.50%)                    (2.28%)                                     (0.79%)
Results are presented as mean withy percentage increase after the last test of recovery in bracket. Different superscripts in a row indicates signi9ficant difference between the mean value (p<0.05)
Day 0=First day of test
Day 7 = The day Anemia was confirmed
Day  9= First test of recovery
Day 17= Second test of recovery
Day 22= Last test of recovery










Table 10: Mean serum retinol level of rats fed rat chow, rat chow with ferrous sulphate, rat chow with  Jatrophaaconitifoliaextract and rat chow with Colocasiaesculentaextract.
Day         Rat chow     Rat chow with            Rat chow with            Rat chow with 
                                  Ferrous sulphate    Jatropha  aconitifolia   Colocasia esculenta extract
0             2.64a                      2.87a                                             1.94a                                                   2.52a
 7           1.12a                       1.10a                                             1.11a                                                   1.20a 
9            1.16c                      2.21a                                             2.09a                                                    1.52b
            (3.57%)         (100.90%)                      (88.20%)                           (26.66%)
17         1.42c                      2.65a                                               2.43a                                                  1.91b
         (22.40%)         (19.91%)                         (16.27%)                         (25.65%)
22         1.84d                    3.05a                                               2.72b                                                   2.10c
            (29.58%)       (15.09%)                         (11.93%)                          (9.95%)
Results are presented as mean withy percentage increase after the last test of recovery in bracket. Different superscripts in a row indicates signi9ficant difference between the mean value (p<0.05)
Day 0=First day of test
Day 7 = The day Anemia was confirmed
Day9= First test of recovery
Day 17= Second test of recovery
Day 22= Last test of recovery










Table 11: Mean serum zinc level of rats fed rat chow, rat chow with ferrous sulphate, rat chow with  Jatrophaaconitifoliaextract and rat chow with Colocasiaesculentaextract.
Day        Rat chow         Rat chow with             Rat chow with           rat chow with 
                                 Ferrous  sulphate    Jatropha  aconitifolia      Colocasia esculenta   extract
0                 0.13a                          0.13a                                        0.13a                                0.14a
 7                0.06a                         0.06a                                        0.06a                                                0.06a
9                0.07b                         0.11a                            0.10b                                 0.07b
                 (16.67%)             (83.33%)                 (66.67%)                           (33.37%)
17              0.09b                    0.13a                          0.12b                                 0.10b
                  (28.57%)             (18.18%)                    (50.00%)                       (25.00%)
22              0.10d                     0.14a                         0.13a                                 0.12b
                 (11.11%)             (7.69%)                    (8.33%)                            (20.00 %)
Results are presented as mean withy percentage increase after the last test of recovery in bracket. Different superscripts in a row indicates significant difference between the mean value (p<0.05)
Day 0=First day of test
Day 7 = The day Anemia was confirmed
Day 9= First test of recovery
Day 17= Second test of recovery
Day 22= Last test of recovery
4.1 Proximate composition
Table 2 shows the proximate composition of the samples. Colocasia esculenta (85.63%) and Jatropha aconitifolia (82.27%) both had high moisture contents that were consistent with reports in the literature. Water is a major component of fruits and vegetables, according to Umerah et al [15], who reported that the moisture content of the Ficus capansis vegetable was 43.28%. In order to keep the body's acid-base balance in check, water is crucial. Water hydrolyzes the body and aids in the elimination of waste products through the skin, bowels, and urine. 
The protein content of the vegetable is of interest as it could improve the protein pool of complementary food if the leaves are used as an ingredient for formulation. The crude protein level for Colocasia esculenta (4.52%) was comparable to the protein value 6.11% and 6.01% observed by Umerah et al.[15] and [2]on Ficus capensis  and Moringa oleifera  leaves. Asouzu and Umerah [16] observed the Protein contents of Jatropha curcas leaves (3.24%).
 The ash content of Jatropha aconitifolia leaves (1.73%) was in line with the value obtained by USDA [4] (2.2%) on chaya leaves. Udofia [17] observed that the ash content of fresh water leaves and editan leaves were 1.10 and 2.0%. 
The low-fat content of Colocasia esculenta (0.98%) and Jatropha aconitifolia (0.47%) leaves were not a surprise. Umerah et al.[2]noted that vegetables are known to contain traces or no fat to maintain membrane integrity. This observation is in line with Oguntona [18]. 
Colocasia esculenta low crude fiber content (3.53%) was comparable to Steve [19]'s observation of the same vegetable at 3.4%, while Jatropha aconitifolia crude fiber percentage (1.77%) was comparable to USDA [16]'s observation of chaya leaves. For quick bowel movement, fiber is crucial. On the other hand, the lower value is advantageous for the formulation of low-fibre infant formula to enable the consumption of more by newborns and children. Due to their limited stomach capacity,
4.2 Micronutrient composition
Table 3 shows the micronutrient content of the samples. The high B-carotene content of Colocasia esculenta (20.78µg/g) and Jatropha aconitifolia (41.29µg/g) were not a surprise. This is because yellow and green colour of vegetables are as a result of carotenoid pigment which is a precursor of Vitamin A. According to Udofia [17], fresh green vegetables eaten in Akwa Ibom and Taraba State had more micronutrient content than the same vegetables that had been dried in the sun or the shade. These leaves' beta carotene content is crucial, particularly in areas where there is a vitamin A deficit. Jatropha aconitifolia had a high ascorbic acid concentration (1316.3 mg/100 g), which was higher than the value (5.26mg) noted by Umerah et al. [14] on Ficus capensis leaves. If the vegetable is eaten alongside foods that contain non-heme iron, the high ascorbate value may be beneficial for iron absorption. Ascorbic acid is necessary for healthy iron and calcium absorption as well as connective tissue hence a potent antioxidant.
The high iron content of Jatropha aconitifolia (14.04mg/100g) agree with the value (14.24mg/100g) observed by Umerah et al. [14] in Ficus capensis vegetables and the iron content of Colocasia esculenta (4.17mg/100g) was also in line with the value (4.3mg/100g) observed by Steve [19] on the same leaf. The high iron content of Jatropha aconitifolia coupled with its high ascorbate level could enhance iron absorption. Consumption of the leaves would help to prevent and fight iron deficiency anemia. The high zinc level for Colocasia esculenta (3.00mg/100g) and Jatropha  aconitifolia(23.00mg/100g) is at variance with Umerah et al. [14]. They observed that zinc level of Ficus capensis vegetable (2.42mg/100g). The high zinc level for vegetables studied suggest that increases consumption of these vegetables could improve zinc status in the community.
4.3 Anti-nutrient content of the leaves
Table 4 shows the antinutrient content of Colocasia esculenta and Jatropha  aconitifolia. Colocasia esculenta leaves contained oxalate (1.22g/100g), cyanide (6.00mg/100g), and tannins (2.50g/100g), while the leaves of Jatrophaa conitifolia showed modest levels of oxalate (1.25g/100g), cyanide (17.00mg/100g), and tannins (2.5g/100g). The concentrations of cyanide (35 mg/100 g) and oxalate (2.2 mg/100 g) were below the dangerous limits [20]. Antinutrient concentrations are minimal, which implies that the mineral content of the leaves would be considerably more readily available.
4.4 Micronutrient content of the rat chow.
Table 5 shows the micronutrient of the rat chow. There were traces of zinc, iron (0.02mg) and vitamin A (1.50µg/g). The low value for micronutrients did not influence the hematological indices determined during the feeding trial.
4.5 Biochemical indices
Table 6 shows the mean serum iron level. The high increased (75%) observed in the serum iron level of the rats fed chow in combination with Jatropha  aconitifolia extract was not a surprise. It was caused by the leaves' high ascorbate (1316.30 mg) and iron (14.04 mg) levels. By binding and solubilizing non-heme iron at the physiological intestinal pH, ascorbate enhances the absorption of non-heme iron, according to Lynch and Cook [21]. When rats were administered extract from Jatropha aconitifolia, their high iron absorption caused their serum iron levels to drop to within the normal range (0.12-0.13mg/dl). This identical set of rats had serum iron levels that were comparable to ferrous sulphate, which is how iron is absorbed. The lower iron content (4,19 mg) of the rat chow combined with Colocasia esculenta extract may have contributed to the lower increase (34%) in blood level.
Table 7 shows the mean serum ferritin level. Due to the fact that ferritin is the body's storage form of iron, the lower percentage of serum ferritin (38.92%) for rats fed chow along with Jatropha aconitifolia extract at day 12 was significantly lower than the percentage increase (75%) seen in the serum iron of the same group of rats at the same time. This shown that the little percentage increase is a typical occurrence. Ferritin is a kind of storage for extra iron.  The blood ferritin level of the rats given chow and Jatropha  aconitifolia at day 22 was (24.29ng/ml), which was higher than the usual range (23.91-24.30ng/ml). This is consistent with the findings of Umerah et al. [22], who showed that rats fed Vitex doniana had higher serum ferritin levels. The low rate of increase in serum ferritin level (16.65%) of rats fed chow and Colocasia esculenta extract is not a good source of iron. The lower iron storage of this group of rats was because little was available for absorption.
Table 8 shows the mean hemoglobin (Hb) level. Hematopoietic elements present in the leaves and their concentrates could be responsible for the substantial increase in Hb (49.5%) seen in the rats fed chow and Jatropha aconitifolia extract. This is consistent with the findings of Umerah et al. [22], who showed that rats given Vitex doniana, ewa, and uturukpa leaves had higher hemoglobin levels. These rats had considerably lower hemoglobin levels (p< 0.05) than the rats fed chow alone or chow with Colocasia esculenta extract. This can be because the leaves' appropriate iron and ascorbate levels. It was interesting to see the increase in hemoglobin levels seen in the rats fed rat chow and Jatropha aconitifolia extract during the course of the feeding trial. This is because Jatropha aconitifolia could improve hemoglobin level of women of child bearing age when incorporated in their diet especially in a population where anemia is endemic.
Table 9 shows the red blood cell (RBC) count level of the rats. Rats fed rat food containing Jatropha aconitifolia extract (24.60%) experienced an increase in RBC that was a little lower than (35.46%) that of rats fed ferrous sulphate. The form of iron that can be absorbed is ferrous sulphate. The observation demonstrated that Jatropha aconitifolia might be used as a superior iron source in food. The reduced iron content of Colocasia esculenta leaves was the reason of the decreased RBC for rats given chow alone and rats fed chow along with Colocasia esculenta extract. Ficus capensis leaves and fruit extract increased from 1.36 to 2.69 (Counts/L) and 1.79 to 2.70 (Counts/L), respectively, according to Umerah et al. [23].
Table 10 shows the serum retinol level of the rats. Rats fed chow and Jatropha aconitifolia extract had a similar percentage rise in serum retinol (88.20%) to those fed chow plus ferrous sulphate (100.70%). The high levels of ascorbate (41.29 g/g and 1316.30 mg/g) and beta carotene (41.29 g/g) in the leaves of Jatropha aconitifolia, which were given to the rats along with the rat chow, may be responsible for the rats' increased weight. The transformation of pro-vitamin A into vitamin A is mediated by iron. In other words, a lack of iron will cause a lack of vitamin A.  Meija et al. [24] found an epidemiological link between iron inadequacy and vitamin A deficiency. Rats fed chow and Colocasia esculenta extract showed a minor percentage rise (26.66%) in serum retinol levels, which may be attributable to decreased beta-carotene levels (20.78 g/g) as (20.78 g/g), as well as iron and vitamin C, which increases iron absorption. The precipitated lower serum retinol level against the normal range (2.52-2.90µg/g). Ascorbate is known to increase both iron and vitamin A utilization.
Table 11 shows the serum zinc level of the rats. Jatropha aconitifolia leaf is a rich source of zinc (23.00mg), as evidenced by the comparable serum zinc levels for rats fed chow and ferrous sulphate (83.33%) and those fed chow and extract from the plant (66.67%). Rats fed chow with Jatropha aconitifolia extract had serum zinc levels that were different from those found by Meadows et al. [25]. They found that administering non-heme iron reduces the absorption of inorganic zinc. The rats' high serum zinc levels after receiving chow and Colocasia esculenta extract may be related to the leaf's low zinc content (3.00mg).
5. CONCLUSION
The present study indicated that extract leaves from Colocasia esculenta and Jatropha aconitifolia have a great deal of potential for use as human food. Due to their rich chemical composition, these plants may contribute significantly to human nutrition. Fresh leaves of Colocasia esculenta and Jatropha aconitifolia are excellent providers of beta-carotene (41.29vs20.78 µg/g), ascorbate (1316.30vs1313.47 mg), zinc (23.00 vs 3.00mg), iron (14.04vs 4.19 mg), and calcium (199.00vs 105.70 mg). Rats given chow supplemented with extracts of Colocasia esculenta and Jatropha aconitifolia showed improved serum levels of iron, zinc, hemoglobin, RBC, and beta-carotene. The findings indicated that Jatropha aconitifolia leaf was a superior source of beta-carotene, ascorbate, zinc, iron, and calcium compared to Colocasia esculenta leaf.
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