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ABSTRACT 
Commercial grade calcium carbide (CaC2), with arsine impurities, is used to forcefully ripen 

commercially sold fruits which are also consumed by pregnant women. The effect of CaC2 ripened 

mangoes on reproductive hormones and ovarian tissues in female Wistar rats was investigated. Nine 

groups of six (n=6)female Wistar rats each weighing an average of 150g were housed in a wire cage 

and fed with rat chow and water ad libitum.  Ethical approval for animal use was obtained from the 

University Ethical Committee. The rats were given various doses of mango juice with a gavage orally 

for 4weeks. Group A served as the control. Groups B and C, 500 and 1000mg/kg of Naturally Ripened 

Fruit (NRF) respectively, groups D and E 500 and 1000mg/kg of Market Carbide Ripened Fruit 

(MCRF), groups F and G 500 and 1000mg/kg of 10g Laboratory Carbide Ripened Fruit (LCRF), 

groups H and I 500 and 1000mg/kg of 30g LCRF respectively. Atomic Absorption Spectrophotometry 

(AAS) and UV/Visible Spectrophotometry were used to analyze the concentration of some heavy 

metals in the mangoes. At the end of 4 weeks, the rats were sacrificed during the proestrous phase of 

the oestrus cycle; Hormonal analyses using ELISA was done and ovarian tissue histology was also 

done to check for possible histopathological changes. AAS and UV/Visible spectrophotometry showed 

presence of mercury, arsenic, cadmium. Values were expressed as Mean ± Standard Error of Mean 

(SEM) and shown as significant when compared with NR and Positive control at p˂0.05.The results of 

the hormonal profile showed a significant difference in the CAC2 treated groups at p˂0.05 especially 

D(1.6±0.5; 1.01±0.02; 21.1±0.9; 28.5±0.5),G(1.08 ± 0.04; 1.26 ±0.06; 9.18 ± 1.00; 20.18 ± 0.9), 

H(1.31±0.44; 1.07±0.08; 2.35±0.4; 22.6±0.6), I(0.88 ±0.17; 0.93± 0.05; 1.85± 0.15; 19.55 ±1.55) when 

compared to group A (control; 14.1±0.9; 1.9±0.3; 31.6±2; 58.4±8.2) for FSH, LH, Progesterone and 

Oestrogen respectively causing a deleterious impact of CaC2 on the female reproductive hormones, 

especially the group with higher doses of LCRF as compared to other groups(p<0.05). Mild oophoritis 

was observed in groups G, H and I. The dose-dependent changes observed in the current study imply 

that calcium carbide residues can adversely cause hormonal imbalance and affect ovarian 

histoarchitecture, potentially impairing folliculogenesis and fertility in Wistar rats. 
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INTRODUCTION 

Fruits and vegetables are an important part of 

our diet today. Fruits contain important 

vitamins, minerals, and phytochemicals that 

protect the body from diseases (Kaparapu et al., 

2020). Eating adequate amounts of fruits and 

vegetables have been shown to reduce the risk of 

non-communicable Diseases and also contribute 

to ensuring a proper daily intake of dietary fibre 

(WHO, 2023). Fruits are however perishable and 

have a short shelf life, as a result it is difficult to 

sustain regular consumption of fruits to aid a 

healthy lifestyle. Fruits sellers on the other hand 

are faced with the challenge of preserving fresh 

fruits and this leads to economic loses both for 

farmers and traders. Hence the need for a means 

of preventing losses and sustaining the regular 

supply of fruits to consumers. To prevent 

economic loses, grocers use chemicals such as 

Calcium Carbide (CaC2)for fruit ripening (Babu 

and Sabita, 2019).Calcium carbide, a chemical 

compound used industrially in the production of 

acetylene and calcium cyanamide has been 

employed by business men and women as an 

agent of fruit ripening, in order to control 

economic loss(Gordian, 2021).  Without this 

method, they would wither away rapidly due to 

ripening and softening, which curbs the fruit's 

storage, handling, and transport potential. 

During the artificial fruit ripening process, 

CaC2 reacts with moisture to produce acetylene 

gas (C2H2) and calcium hydroxide; which 

accelerates the ripening process. 

CaC₂ + 2H₂O → C₂H₂ + Ca(OH)₂. 

 However, the presence of acetylene gas and its 

bye-products in CaC2-ripened fruits can pose 

risks to humans. Industrial grade calcium 

carbide is frequently shown to include trace 

levels of the hazardous substances phosphorus 

and arsenic (Okeke, et al., 2022). Heavy metals 

like lead (Pb), cadmium (Cd), mercury (Hg), and 

metalloids like arsenic (As) which may also be 

found in calcium carbide are associated with the 

main threats to human health (Briffa et al., 

2020). They may be found in food, water, air 

and, if consumed, can cause intoxication or alter 

the biological function and cause damage 

(Anyanwu and Orisakwe, 2020). Exposure to 

heavy metals and metalloids are among the most 

common factors responsible for reproductive 

toxicity. Studies have shown that many metals 

have severe adverse properties on the 

reproductive system (Mukherjee,et al.,2022). 

Moderate to minute amounts of metals (e.g. 

cadmium, mercury, lead, uranium, silver, and 

vanadium) and metalloids (eg. Arsenic) are able 

to induce reproductive toxicity, affecting several 

reproductive parameters including semen quality 

(Mukherjee, et al.,2022). Ahangarpour et al., 

(2019) in a study stated that lead has the ability 

to alter sex hormones and destabilize chromatin 

causing congenital disabilities as well as atrophy 

of the seminiferous tubules. Cadmium on the 

other hand has also been shown to disrupt the 

fertilization process by causing erectile 

dysfunction in adult males while also hampering 

development in fetuses and neonates (Briffa et 

al., 2020). Reports on the toxic effects of arsenic 

on the reproductive system and reproductive 

hormones have also been documented 

(Ahangarpour et al., 2019; Udagawa et al., 

2018). Arsenic has been reported to interfere 

with 17β-hydroxysteroid dehydrogenase, 

aromatase, and StAR protein activity, leading to 

decreased estradiol and progesterone synthesis( 

Chen et al., 2022) Although calcium carbide 

(CaC2) is widely used as a fruit-ripening agent, 

its effect on female reproductive function 

remains poorly characterized. Since people often 

take in a lot of fruits to enhance immunity 

especially pregnant mothers   , it is pertinent to 

study the effect of calcium carbide ripened fruit 

(CCRF) on the reproductive hormones and 

ovarian tissues in Wistar rats.  

MATERIALS AND METHODS 

 ETHICAL APPROVAL OF STUDY 

This study was approved by the ethical 

committee of the Department of Anatomy, 

Faculty of Basic Medical Sciences, Baze 

University and the reference number; 

BU/URES/ANA/1004 was issued. Furthermore, 

the animal experimental models used conformed 

to the guiding principles for research involving 

animals as recommended by the Declaration of 

Helsinki and the Guiding Principles in the Care 

and Use of Animals (American Physiological 

Society, 2002). 

COLLECTION OF SAMPLES AND PLANT 

IDENTIFICATION 

Industrial grade calcium carbide was purchased 

from a welder’s shop in Jabi garage shopping 

complex. Ripe and unripe mango fruits were 
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sourced locally from a cultivated farmland in the 

Federal Capital Territory, Abuja while the 

market calcium carbide ripened mangos were 

sourced from Utako market in Abuja. They were 

identified and authenticated at the Department of 

Biology, Faculty of Computing and Applied 

Sciences, Baze University, by a Botanist, and 

the voucher number; BU/1000/BUH was issued.  

 RIPENING OF MANGOES  

The unripe mangoes were weighed and divided 

into 2 groups. 500g of the first group of 

mangoes were ripened in the laboratory using 

10g of calcium carbide while the second group 

of 500g was ripened in the laboratory using 30g 

of calcium carbide. Both groups were put in 

paper bags with the calcium carbide inside for 

four days and allowed to ripen. After four days, 

it was checked and ripening was confirmed by 

the appearance on the change in colour of the 

fruit. The naturally ripened mangoes were 

obtained directly from the farm. Market ripened 

mangoes were sourced from Wuse Market, 

Abuja. 

  ELEMENTAL ANALYSIS 

Samples of all sets of the mangos (naturally 

ripened (10g laboratory calcium carbide ripened, 

30g laboratory calcium carbide ripened, and 

market calcium carbide ripened) were taken for 

elemental analysis. This analysis was carried out 

at the Science and Technology complex 

(SHESTCO), Gwagwalada, Abuja. 

 EXPERIMENTAL ANIMALS  
Fifty four female Wistar rats with an average 

weight of 150g were obtained from the National 

institute of pharmaceutical research and 

development (NIPRID), Abuja. They were kept 

in clean plastic cages under a 12hr light and dark 

cycle and housed in the Animal House of the 

Faculty of Basic Medical Sciences, Baze 

University, Abuja. The rats were acclimatized to 

the laboratory environment for a period of two 

weeks in plastic cages before the 

commencement of the experiment. They were 

fed rodent pellet diet also obtained from NIPRID 

and water ad libitum.  

 EXPERIMENTAL DESIGN 

The rats were randomly grouped into nine with 

six (n=6) animals in each group. They were 

treated with 500g of mangoes (naturally ripened 

fruit –NRF, Market Ripened fruits-MRF, 

Mangoes ripened with 10g of CaC2 in the 

laboratory-10g LCR, and Mangoes ripened with 

30g of CaC2 in the laboratory) dissolved in 

500ml of water to form a solution that was 

diluted in a 1:10 ratio with distilled water to 

100mg/ml and given orally with an oral gavage. 

The summary of the treatment is shown in the 

table below. 

 

Table 1: Showing the Treatment Groups 

S/NO GROUPING TREATMENT (mg/kg BW) DURATION 

(4weeks) 
1 A   Feed and water ad libitum (negative control) √ 

2 B  500mg/kg of Naturally Ripened Fruits (positive 

control) 
√ 

3 C 1000mg/kg of Naturally Ripened Fruits (positive 

control) 
√ 

4 D 500mg/kg of Market ripened fruits (MRF) √ 

5 E 1000mg/kg of Market ripened fruits (MRF) √ 

6 F 500mg/kg of 10g CaC2 Laboratory ripened fruit √ 

7 G 1000mg/kg of 10 g CaC2. Laboratory ripened fruit √ 

8 H 500mg/kg of 30g CaC2Laboratory ripened fruit √ 

9 I 1000mg/kg of 30g CaC2 Laboratory ripened fruit √ 

 
METHOD OF SACRIFICE AND SAMPLE 

COLLECTION 

Animals were sacrificed under the influence of 

chloroform anesthesia in an enclosed container, 

after confirmation of the proestrous phase of the 

oestrous cycle (Becker et al., 2025); this was 

determined using the vaginal smear analysis and 

microscopic determination of the phase. Blood 

samples were then obtained by cardiac puncture 

for hormonal analysis.  A longitudinal 
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abdominal incision was made to remove the 

ovaries of the rats for all groups. The ovaries 

were then blotted dry and weighed after which 

they were fixed in 10% neutral buffered 

formaline and taken for histological analysis 

using Haematoxylin & Eosin (H&E)-staining.  

HISTOLOGICAL PROCEDURE FOR 

OVARIAN TISSUE 

Ovarian tissues were carefully dissected and 

immediately fixed in 10% neutral buffered 

formalin for 24–48 hours to preserve tissue 

morphology and prevent degradation. Fixed 

tissues were processed through a graded series 

of ethanol (70%, 80%, 90%, 95%, and 100%) to 

dehydrate the samples, followed by clearing in 

xylene to make the tissue transparent and 

prepare it for embedding. Dehydrated and 

cleared ovarian tissues were embedded in 

paraffin wax, providing support for thin 

sectioning. Paraffin-embedded tissues were then 

cut into thin sections of 5 µm to allow optimal 

cellular detail and staining. Sections were 

floated on a warm water bath to flatten, then 

mounted onto glass slides and dried. The slides 

were stained with haematoxylin and eosin 

(H&E) to differentiate cellular components. 

Finally, the stained sections were examined 

under a light microscope to assess 

morphological changes such as follicular 

changes and tissue damage due to calcium 

carbide toxicity (Ladics and Ryan, 2019) 

SERUM HORMONAL ASSAYS 

Serum Hormonal Analysis was done using the 

Enzyme-linked Immunosorbent Assay (ELISA).  

The ELISA is a sensitive and specific 

immunoassay technique widely used to 

quantitatively measure circulating hormone 

levels, including estrogen, progesterone, 

luteinizing hormone (LH), and follicle-

stimulating hormone (FSH) in biological 

samples such as serum or plasma. Briefly, the 

blood samples collected were centrifuged to 

obtain serum. Samples were stored at –20°C 

until analysis (Tietz, 2006). Microplate wells are 

pre-coated with a specific capture antibody that 

binds to the hormone of interest. Standards with 

known concentrations and diluted samples were 

added to the wells. For estrogen and 

progesterone, a competitive ELISA format was 

used, where sample hormone competes with 

enzyme-labeled hormone for limited antibody 

binding sites. In contrast, LH and FSH, being 

larger glycoprotein hormones, were typically 

measured using a sandwich ELISA format 

(Abcam, n.d.).Unbound materials were removed 

through repeated washing to reduce background 

signal (Abcam, n.d.) A detection antibody 

conjugated to an horseradish peroxidase (HRP), 

bound to the antigen-antibody complex. For the 

substrate reaction and detectection, a 

chromogenic substrate TMB (3,3′,5,5′-

tetramethylbenzidine) was added. The enzyme 

catalyzed a color change that was proportional 

(in sandwich ELISA) to the hormone 

concentration in the sample (Abcam, n.d.). The 

samples were analyzed for hormone estimation 

using enzyme immunoassay (EIA), according to 

the World Health Organization (WHO) matched 

reagent program protocol (manual) for EIA kits 

(protocol/ version of December 1998 for LH, 

FSH). Serum progesterone and estrogen were 

determined using (ELISA using (MAP LAB 

PLUS (Biochemical systems international, RM 

2060) according to the manufacturer’s direction.  

STATISTICAL ANALYSIS 

All data were expressed as mean ± standard 

error of mean (SEM). The level of homogeneity 

among the groups was tested using Analysis of 

Variance (ANOVA) as done by Snedecor and 

Cochran (1980) with a turkey post hoc test. 

Where heterogenicity occurred, the groups were 

separated using Duncan Multiple Range Test 

(DMRT). A value of p<0.05 was considered to 

indicate a significant difference between groups 

(Mathur et al., 2012). Analysis of data was done 

using both electronic calculator and Statistical 

Package for Social Sciences (SPSS)/ PC 

computer program (version 20.0 SPSS, Cary, 

NC, USA). 
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RESULTS  

TABLE2: Showing UV/Visible Spectrometry Analysis of Mango for Mercury, Arsenic and Cadmium  

Sample ID Mercury (ug/g). Arsenic (ug/g) Cadmium(ug/g) 

NR 0.003 0.020 0.297 

MCR 3.718 0.1213 7.813 

LCR (10g CaC2) 1.537 0.0674 0 

LCR (30g CaC2) 3.365 0.0404 0.770 

ug/g: microgram per gram. 

Heavy metal analysis of CaC2 ripened mango 

by atomic absorption: Between the treatment 

groups, significant elevation in mean mercury 

deposition was observed in 30g LCR and MCR 

treatments group (p<0.05) compared to naturally 

ripened mango group. Non-significant increase 

of Arsenic was observed in the MCR group; 

while Cadmium content was also significantly 

increased in the MCR group. 

 

Table 3. Showing Vitamin Analysis of Mango Samples 

PARAMETER NR(mg/ml) MCR(mg/ml) 10gLCR(mg/ml) 30gLCR(mg/ml) 

VITAMIN C 2.2269 ± 1.2 1.1538 ± 0.8 1.3942 ± 0.9 1.2788 ± 0.5 

VITAMIN A 1.9919 ± 0.2 1.5573 ± 0.4 1.5226 ±0.4 1.4443 ± 1.2 

 

The table above revealed that the artificially 

ripened mango fruits (MCR, 10gLCR and 

30gLCR) had considerably lower vitamin C 

levels compared to the control group (NR). 

Vitamin A was also observed to be lower in the 

artificially ripened mangoes compared to the 

Naturally ripened ones but not statistically 

significant. 

 

Figure 1: Effects of Ingestion of Calcium Carbide Ripened Fruit on Sex Hormones in Female Wistar 

Rats. 

Foot Notes: Group A = Positive Control; B = 

NR (500mg/kg); C= NR (1000mg/kg); D= MCR 

(500mg/kg); E= MCR (1000mg/kg); F= 

(10gLCR500mg/kg); G= (10gLCR 1000mg/kg); 

H= (30gLCR 500mg/kg); I = (30gLCR 

1000mg/kg). It shows significant when 

compared with NR and Positive control at 

p˂0.05 
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GROUP E MR/1000mg/kg/OVARY: Photomicrograph 
shows ovary; Essentially normal. H&E X10 F-follicle

GROUP F 10gLCR/500mg/kg/ OVARY/. Ovarian tissue 
with mild oophoritis. Black arrows H&E X10

GROUP G 10gLCR/1000mg/kg/OVARY: mild oophoritis
(Black arrows) in the ovary H&E X10

GROUP H 30gLCR/500mg/kg/OVARY: moderate 
oophoritis (Black arrows) in the ovary H&E X10

F

11

 

 
DISCUSSION 

The Study was aimed at evaluating the effect of 

calcium carbide ripened mangoes on the 

reproductive hormones (LH, FSH, Oestrogen 

and Progesterone) and ovarian tissue of female 

Wistar rats. In this study, mango fruits bought 

from the open market were compared with those 

ripened with graded doses of calcium carbide 

and naturally ripened mangoes, to see the 

amount of heavy metals present in the fruits, 
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their effect on the vitamin content of the fruit 

and the outcome of these findings on the 

reproductive hormones and ovarian tissue. 

UV/Visible spectrometry analysis of mango 

revealed the presence of arsenic (As), mercury 

(Hg) and cadmium (Cd). A significant rise in 

Cadmium level was observed at MCR which is 

far above tolerable intake.  These findings also 

corroborates with studies by Motalab et 

al.,(2022)  revealing the presence of heavy 

metals in fruits ripened with calcium carbide. 

Widowati (2012) in a previous study showed 

that cadmium reduced the vitamins A and C in 

vegetables. This report is also in line with the 

current study as the levels of vitamins A and C 

content were diminished in the treated groups. It 

could be as a result of the action of Cd on these 

vitamins. Cadmium (Cd), which is a food-chain 

contaminant, is a significant health hazard. A 

cohort study showed that dietary Cd intake may 

increase the risk of death from cancer, 

cardiovascular disease, and Alzheimer’s disease 

(Adams et al., 2012). On the other hand, high 

mercury exposure is linked to a variety of 

harmful health outcomes, including kidney and 

central nervous system damage (neurotoxicity). 

Epidemiological research in exposed human 

populations and toxicological research in 

animals have demonstrated that this can cause a 

variety of neurological disturbances, from 

impaired learning to obvious brain damage 

(Rose et al., 2018). Hormonal analysis showed 

deleterious impact on the female reproductive 

hormones (FSH, LH, E2, P4) especially in group 

I. These could have been caused by the presence 

of these heavy metals. Other researchers had 

also reported that heavy metals have a negative 

impact on the female hormones (Wang et al., 

2023). Studies have shown that CaC2 acts as 

an endocrine disruptor, potentially interfering 

with the hormonal balance in the body by 

binding to estrogen receptors (Pretorius and 

Bornman, 2005). Amir et al., (2021) explained 

in their study that endocrine disrupting 

chemicals (EDCs) can bind to estrogen and 

androgen receptors, acting as agonists or 

antagonists, which disrupts the body's hormonal 

regulation. Calcium carbide is an industrial 

chemical containing toxic impurities, such 

as arsenic and phosphorus hydride, which are 

harmful to health( Oladipupo et al., 2022; 

Pedreschi, and Murkovic, 2022) It can act as an 

endocrine-disrupting chemical (EDC) by 

interfering with the normal hormonal balance in 

the body(Park et al., 2024).  Maternal exposure 

to CaC2-ripened fruits has been linked to a 

significant decrease in fertility rates, possibly 

due to hormonal alterations and changes in 

ovarian follicle architecture (Iyare et al., 2020; 

Lawaly, 2022). The photomicrograph of the 

ovary showed disruption of the ovarian stroma, 

reduced follicles, inflammatory cell infiltrations 

(mild inflammations) with some follicles 

appearing atretic in the CaC2 treated groups 

especially D, G and H. This may be attributed to 

hormonal imbalance possibly induced by CaC2 

residues. Previous studies have also shown that 

heavy metals such as Arsenic, Cadmium, 

Mercury and lead are hazardous to the ovaries 

and the female reproductive system in its 

entirety (Ding et al., 2024; Xiao and lai, 2024). 

This report is also in corroboration with the 

present study. Studies have shown that the 

ecological and industrial exposures to the 

various heavy metals and metalloids have 

disastrous effects on the reproductive system 

which could lead to infertility (Mukherjee,et 

al.,2022; Ding et al., 2024 ). 

CONCLUSION 

The findings of these study revealed that 

calcium carbide contained heavy metals such as 

mercury, cadmium and arsenic which altered the 

nutritional quality of the fruit. Consumption of 

calcium carbide-ripened mango juice resulted in 

a significant reduction in serum estrogen, 

progesterone, LH, and FSH, accompanied by 

ovarian follicular degeneration, indicating 

potential reproductive toxicity in female Wistar 

rats and caused mild inflammations on the 

ovarian tissue of Wistar rats. These findings are 

however dose dependent. Nonetheless, caution is 

advised to fruit sellers utilizing calcium carbide 

for fruit ripening and also to consumers of 

calcium carbide ripened fruits. Future studies on 

effect of calcium carbide ripened fruits on 

oxidative stress biomarkers, dose- response 

studies and a consideration of more prolonged 

exposure is recommended.  
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