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The aim of the study was to determine the postharvest fruit quality of mango cv. Alphonso treated with the laboratory
grade (LG) and commercial grade (CG) Calcium Carbide (CaC2) at the reported highest acceptable dose, and elemental
composition analysis (EDX) results to support the statements for traceability of hazardous trace elements in CaC2, which can
serve as a basis towards developing sensors for identifying CaC2 treated mangoes through detection of trace elements.
Physical, physiological, biochemical and EDX of mango cv. Alphonso harvested from farmers‘ field of Santur village in
Krishnagiri district of Tamil Nadu, India were used for the study. All studied physical characteristics except fruit firmness of
CG CaC2 treated fruits did not correlate to desirable fruit characteristics like total soluble solids (TSS), pH, titrable acidity,
total sugars and ascorbic acid. Besides, these parameters were desirable only in control fruits, though a number of days taken
to reach fruit consumption stage was relatively more compared to CaC 2 treatment. In vitro, free radical scavenging potential
of DPPH was comparatively higher in control fruits than CaC 2 treated fruits of both grades. Lab grade (LG) CaC2 treated
fruits were non-significant in modifying physical, physiological and biochemical properties of mango cv. Alphonso except
for TSS. However, at the end of the experimental period, CG CaC2 treated fruits recorded higher TSS than LG CaC2 treated
fruits. Energy Dispersive X-Ray (EDX) results confirmed traceability of health hazardous chemical substances of arsenic
(As) and phosphorous (P) in both LG and CG CaC2 lumps. Calcium carbide when used as an artificial ripening agent was
not in contact with the fruit surface, the presence of arsenic and phosphorus were not detected in the EDX spectrum, a novel
finding of our study.
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Mango (Mangifera indica L.), also known as the
―King of fruits‖ in India is one of the most acclaimed
tropical fruits recognized for its richness in flavor and
aroma throughout the world. Being a seasonal fruit,
mango is available only during the summer months
from 87 commercial mango producing countries in
the world. Eastern India and Burma, is the place of
origin of mango, has given India a distinct place in the
world mango market due to its diverse genetic
resources. India is the largest producer of mango in
the world, with about 30 mango cultivars under
commercial cultivation, of which only a few cultivars
have demand in the International market1. Among the
cultivars in India, mango cv. Alphonso is considered
as ―King of mangoes‖ because of its unique flavor,
size, shape, keeping quality and superior canning
——————
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property2. Due to improper postharvest practices
during
harvesting,
packaging,
and
storage
approximately 20-25% of fruits are wasted. Major
challenges affecting mango trade are short shelf life,
high susceptibility to chilling injury, uneven ripening
postharvest diseases and consumer demand for
improved fruit quality. This wastage can be reduced
to some an extent through a proper understanding of
fruit ripening using scientific methods3. Fruit ripening
is a highly coordinated, genetically programmed and
an irreversible developmental process involving
specific biochemical and physiological changes, in
turn dictating fruit quality4.
Use of artificial ripening agent like ethylene gas at
the commercial level is an expensive affair. Hence,
mango sellers use a cheaper substitute for ethylene,
calcium carbide (CaC2) which in the presence of
moisture releases acetylene gas, a weak analog of
ethylene5. CaC2 is a greyish black lump used for
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artificial induction of ripening process in fruits6. But
there are statements that CaC2 treated fruits affect the
nervous system in humans causing a burning
sensation in the chest and the abdomen, vomiting,
nausea, and diarrhea due to the presence of arsenic
(As) or phosphorus (P)7. If pregnant women consume
fruits ripened with CaC2, their children could develop
abnormalities8. Chronic exposure to the CaC2 is
carcinogenic and could lead to peptic ulcers were
reported9. In addition, symptoms of arsenic (As) or
phosphorus (P) exposure like diarrhea, thirst, and
irritation in the eyes, mouth, nose and throat were also
reported from previous studies. Inhalation of
acetylene decreased hemoglobin, red blood cells,
white blood cells, and premature ventricular
contraction10.
Although the use of CaC2 for fruit ripening is
banned in most countries, CaC2 is available in the
market because of wider application in the field of
chemical and steel industries. Thus, in the market the
practice of using CaC2 as a ripening agent in mango is
still continuing among fruit sellers in India. Rising
food safety concerns warrants researchers to assess
the risks associated with the consumption of foods
contaminated by pesticides, heavy metals or toxins.
Clause 2.3.5 of the Food Safety and Standards
(Prohibition and Restrictions on Sales) Regulations,
2011 prohibits the sale of fruits in India that have
been artificially ripened by use of acetylene gas
(commonly known as carbide gas) produced from
CaC2. However, owing to its rapid action on
increasing fruit appeal, commercial usage of CaC2 is
still prevalent11. Hence, an investigation was carried
out to understand the changes in physical,
physiological, biochemical parameters including
enzymatic activity and free radical scavenging
potential in mango cv. Alphonso fruits treated with
the laboratory grade (LG) and commercial grade (CG)
CaC2 at the reported highest acceptable dose of 1 g
kg−1 for mango fruits12, and EDX results to support
the hypothetical statement of presence of hazardous
trace elements in pouched CaC2 which would serve as
a basis towards developing biosensors for detecting
CaC2 treated mangoes.
Materials and Methods
Materials

Physiologically matured uniform fruits of mango
cv. Alphonso with 90° fullness of shoulder21 from
10-15 year old healthy mango trees was harvested
from three different orchards of varying size (3 acres,

5 acres and11 acres orchard) from Santur village
(11° 12 N latitude and 77° 27 E longitude),
Krishnagiri district, Tamil Nadu, India. An average of
10 trees from a field was selected and fruits ranged
from 40 to 50 per tree were harvested during the
fruiting season (second week of April) of mango cv.
Alphonso. Crop production techniques recommended
by Tamil Nadu Agricultural University located in
Coimbatore, India were followed for mango
cultivation. Mangoes from each orchard were packed
in corrugated fiberboard boxes with paddy straw as
cushioning material and transported to the laboratory
on the same day of harvest. The fruits were
pre-cooled to room temperature of 25.5°C with 51%
relative humidity. Pre-cooled mango fruits were
graded and sorted for uniform size and weighed for
carrying out the experiment.
The experimental setup consisted of three
treatments replicated thrice with mango cv. Alphonso
namely, control fruits (without CaC2 treatment), fruits
treated with LG CaC2 (1g kg−1 of fruit) and fruits
treated with CG CaC2 (1g kg−1 of fruit). A set of
12 fruits constituted individual replication; thereby
each treatment lot contained 36 fruits. Three fruits
from each replication were selected randomly for
periodical observations (0th, 3rd, 6th, and 9th day).
Chemicals, reagents, and solvents used in this
experiment were either of analytical grade (AR) or
American Chemical Society standards (ACS)
purchased from SD Fine Chemicals Limited,
Bangalore, India, Sigma-Aldrich, Bangalore, India,
Sisco Research Laboratory, Mumbai, India. Methanol
(AR 99.6%) purchased from QReC, Thailand was
used for fruit analysis.
Methods
Physiological parameters

The firmness of the fruit was measured at three
different positions (proximal, distal and middle
portion) by measuring the force required to puncture
the fruit13 using penetrometer (FG 5000a, Taiwan)
and expressed in Newton (N). The Physiological loss
in weight (PLW) was calculated as [Initial
weight - Final weight/Initial weight] × 100. Shelf life
of the fruits was recorded by observing a number of
days taken by mango fruits from the first day of
storage until it reached the stage, wherein the fruit
becomes unfit to consume.
Biochemical characteristics

Estimation of total soluble solids (TSS) was
determined using a digital refractometer (PAL 3,

PREETHI et al.: ELEMENTAL ANALYSIS OF CALCIUM CARBIDE INDUCED RIPENING IN MANGO

Atago Ltd., Japan) at 25°C temperature and it was
expressed in degree Brix (B). Total sugars present in
mango fruits was estimated using Anthrone reagent16.
The pH of extracted juice was measured using pen
type pH meter (pH Testr 20, Oakton, EUTECH) after
calibrating with buffer capsules of pH 4, 7 and 9
(Merck Specialties Pvt. Ltd., Mumbai). Titrable
acidity of mango fruits was measured by titration
method30. Ascorbic acid estimation was carried out14
and expressed as mg 100 g−1 fresh pulp. Total
chlorophyll content of fruit exocarp and mesocarp
was determined15 and expressed as mg g−1 fresh
weight. One gram of fruit mesocarp or exocarp was
used to estimate carotenoids content according to the
protocol16 and expressed as mg g−1 fresh weight.
Bio-enzymatic activity

8 mm diameter aluminum stub and placed inside the
sample chamber. The elemental analysis of a sample
relies on the interaction of source of X-ray excitation
and the sample. When the sample is bombarded by
SEM‘s electron beam, electrons are ejected from the
atoms on the sample surface. The resulting electron
vacancies are filled by electrons from a higher state and
an X-ray is emitted to balance the energy difference
between the two electrons states. The number and
energy of the X-rays emitted from a specimen can be
measured by an energy-dispersive spectrometer. The
elemental composition of the specimen can be
measured as the energy of the X-ray is characteristic
of the difference in energy between the two shells and
of the atomic structure of the element from which
they were emitted.

Pectin methylesterase (PME) was assayed
according to the protocol17 and expressed in unit mg−1
protein min−1. The polygalacturonase (PG) enzyme
assay was performed as per the method suggested1
and expressed as unit mg−1 protein min−1.
Free radical scavenging potential of ripened mango
fruits at the edible fruit stage (6th day of storage) was
determined18. Radical scavenging activity was
calculated from the formula given below:

Experimental design and statistical data analysis

Free radical scavenging activity (% inhibition) 
(Absorbanc e of control - Absorbance of test) 100
Absorbance of control

Results and Discussion

Elemental composition analysis

EDX is an analytical technique used for the
elemental analysis or chemical characterization of a
sample used in conjunction with a Scanning Electron
Microscope (SEM) (FEI-Quanta 250, Oregon, USA).
The sample was cut into small pieces, freeze-dried
and placed on one side of the double-sided adhesive
carbon conducting tape. The tape was mounted on the
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The experiment was carried out with three
treatments and three replications (12 fruits in each
replication) in a completely randomized block design.
Comparison of mean by Analysis of variance
(ANOVA) was analyzed at 5% significance level
using Web Agri Stat Package 2.0 developed by
ICAR-Central Coastal Agricultural Research Institute,
Goa (http://icargoares.in/wasp2.0/index.php).
Physical characteristics of the fruit

Fruit firmness phenomena started declining
immediately after harvest, during ripening and storage
period of the study. LG CaC2 and CG CaC2 treated
fruits required less puncture force of 34.48 N and
35.00 N respectively, while control fruits required
significantly more puncture force of 41.23 N force on
the 9th day of storage (Fig. 1). This might be due to
wax effect and gradual degradation of insoluble
protopectins to soluble pectic acid and pectin in

Fig. 1 — Changing pattern in firmness, PME and Polygalacturonase activity in fruit over the period of storage in mango cv. Alphonso
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mango cv. Alphonso, thereby delaying softening of
the peel in control fruits. In general, a decline in fruit
firmness manifested during the time of fruit ripening
is not influenced by treatment or cultivar13, 19.
The physiological loss in weight of 11.40%
moisture loss was recorded highest from the fruits
treated with CG CaC2 followed by LG CaC2 treatment
of 10.91%, though not statistically significant
(Table 1). As acetylene fumes released by CaC2 in the
presence of water could have resulted in the
production of heat and favoured fruit ripening in
mango8. The shelf life of mango fruits was
significantly found to extend till 7.17 days in control
fruits followed by CaC2 treated fruits to 5.83 days
(LG CaC2) and 5.33 days (CG CaC2). Similarly,
Thai mango cvs. Nam Dokmai, Kaew and Chok Anan
treated with CaC2 were prone to mechanical damage
due to early ripening20.

acid is an important bioactive metabolite and a dietary
antioxidant for humans. The ascorbic acid content in
both calcium carbide treated fruits of LG (0.15 mg
100g−1 of fresh pulp) and CG (0.13 mg 100g−1 of
fresh pulp) were comparatively less to that of control
fruits with 0.30 mg 100g−1 of fresh pulp on the 9th day
of storage. Ascorbic acid is one of the deciding factors
for the fruits desirability on consumption and relatively
a fair amount decides the edible quality of the fruits22.
Total soluble solids were found to be considerable
from the 3rd day of storage (10.6°Brix) to the 6th day
of storage (16.5°Brix) and then a slight increase in
TSS was observed on the 9th day of storage
(17.0°Brix) in mango cv. Alphonso (Table 3). CG
CaC2 treated fruits recorded comparatively lesser TSS
of 8.5°Brix, 14.5°Brix for the 3rd day and 9th day of
ripening respectively, against LG CaC2 treatment and
control fruits. Increase in soluble solids and
hydrolysis of starch present in the chloroplast to
simple sugar units is an important compositional
change that occurs during fruit ripening23. This was in
agreement with the result obtained from our
experiment.
In the case of total sugar, a significant difference
among the treated fruits was observed only on the 6th
day of storage. Accumulation of total sugars in both
CaC2 treated fruits of LG (7.44%) and CG (7.53%)
was found to be less compared to control fruits
(10.02%). However, a comparatively higher amount
of total sugars (13.97%) was recorded in control
fruits, whereas, lower total sugars of 11.06% were
observed in CG CaC2 treated fruits on the 9th day of
storage (Table 3). During fruit ripening, regardless of
cultivar and treatments activation of starch
hydrolyzing enzyme amylase coincided with
increasing level of predominant soluble sugars like
sucrose, glucose, and fructose24.
In exocarp of mango cv. Alphonso, until the 3rd day
of storage, there was no significant difference in total

Biochemical fruit characteristics

Organic acids play a major role in respiration and
biogenesis of flavor compounds. A slight change in
pH during fruit ripening process was observed from
the initial 0th day (3.25) to 9th day (4.58) of storage in
mango cv. Alphonso (Table 2). The decline in titrable
acidity was recorded in all treatments over the period
of storage, but LG CaC2 treated fruits followed by CG
CaC2 treated fruits showed a considerable decline in
titrable acidity compared to control fruits. This was in
accordance with the previous findings21. Ascorbic
Table 1 — Change in moisture content, days to ripe and shelf life
of fruits of mango cv. Alphonso during the period of storage
Treatments
Control fruits
LG CaC2fruits
CG CaC2fruits

PLW (%) (NS)

Days to ripen
(days)*

Shelf life
(days)*

10.69±0.63
10.91±0.77
11.40±0.77

4.33±0.12a
2.66±0.12b
2.00±0.00b

7.17±0.35a
5.83±0.28b
5.33±0.39b

NS- Mean value is non significant at P<0.05 by LSD.
Mean followed by different letters within a column are
significantly different at P<0.05 by LSD.

Table 2 — Changes in TSS and Total sugars of calcium carbide treated and untreated fruits of
mango cv. Alphonso during the period of storage
Treatments

Control fruits
LG CaC2 fruits
CG CaC2 fruits

Total sugars (%)

TSS (B)
th

0 day
(NS)

3 day*

6 day*

9 day*

0 day
(NS)

3 day
(NS)

6thday*

9thday
(NS)

7.4±0.05
7.3±0.13
7.2±0.06

8.5±0.15a
11.5±0.11a
11.8±0.19b

13.2±0.07a
18.0±0.04a
18.4±0.13b

14.6±0.21a
18.7±0.16a
18.1±0.12b

3.4±0.13
3.6±0.09
3.7±0.21

5.1±0.19
4.2±0.24
4.1±0.28

10.0±0.28a
7.5±0.37b
7.4±0.42b

13.9±0.84
11.5±0.24
11.1±0.23

rd

th

th

th

NS - Mean is non significant at P<0.05 by LSD.
* Mean followed by different letters within a column are significantly different at P<0.05 by LS.

rd
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Table 3 — Changes in pH, titrable acidity and ascorbic acid content of calcium carbide treated and untreated fruits of
mango cv. Alphonso during the period of storage
Treatments

Control
fruits
LG CaC2
fruits
CG CaC2
fruits

pH
0thday
(NS)
3.18±
0.05
3.32±
0.07
3.25±
0.09

3rdday
(NS)
3.93±
0.02
3.82±
0.06
4.02±
0.12

Titrable acidity (%)
6thday
(NS)
4.37±
0.04
4.63±
0.06
4.40±
0.08

9thday
(NS)
4.64±
0.02
4.59±
0.09
4.50±
0.09

0thday
(NS)
1.13±
0.01
1.12±
0.00
1.00±
0.04

3rdday
(NS)
0.86±
0.01
0.82±
0.00
0.83±
0.04

6thday

9thday

0.58±
0.01a
0.4±
0.02b
0.4±
0.01b

0.47±
0.01a
0.32±
0.00b
0.33±
0.04b

Ascorbic acid content
(mg 100g−1 of pulp)
th
0 day 3rdday
6thday
9thday
(NS)
0.84±
0.71±
0.59±
0.53±
0.01
0.01a
0.02a
0.02a
0.84±
0.64±
0.32±
0.43±
0.01
0.01a
0.01b
0.01b
0.84±
0.74±
0.35±
0.45±
0.01
0.01b
0.01b
0.00b

NS - Mean is non significant at P<0.05 by LSD.
Mean followed by different letters within a column are significantly different at P<0.05 by LSD.

Fig. 2 — Degradation of total chlorophyll and carotenoids in fruit exocarp and mesocarp over the period of storage in mango cv.
Alphonso

chlorophyll. Total chlorophyll content present in both
CaC2 treated fruits of LG (0.38 mg g−1 of fresh
weight) and CG (0.30 mg g−1 of fresh weight)
were found to be comparatively less to control fruits
(1.05 mg g−1 of fresh weight). Among the CaC2
treated fruits, the rate of chlorophyll degradation was
greater in CG CaC2 treated fruits (exocarp 86% and
mesocarp 70%) compared to LG CaC2 treated fruits
(exocarp 83% and mesocarp 67%). This increased the
spectral appeal of CaC2 treated fruits, which decides
its marketability. The rate of chlorophyll degradation
in exocarp and mesocarp tissues of control fruit peel
was 63% and 66%, respectively, (Fig. 2).
During fruit ripening process in yellow coloured
mango cultivars like Alphonso, degradation of
chlorophyll and synthesis of carotenoids or
xanthophylls takes place simultaneously25. In
accordance with chlorophyll degradation, less spectral
index ratio of green to yellow (total chlorophyll:
carotenoids) is associated with fruit ripening in mango
fruits25.
Carotenoid content gradually increased from initial
0th day (1.21 mg g−1 of fresh weight) to 9th day of

storage (18.11 mg g−1 of fresh weight) in the exocarp
of mango cv. Alphonso (Fig. 2), a significant increase
was observed only after a 3rd day of fruit storage.
Carotenoid content in exocarp was found to be higher
in both CaC2 treated fruits of LG (19.58 mg g-1 of
fresh weight) and CG (19.37 mg g−1 of fresh weight)
than to control fruits (15.38 mg g−1 of fresh weight)
on the 9th day of storage. Degradation of chlorophyll
pigments during storage and ripening period is due to
conversion of chloroplast to chromoplast, which
consists of carotenoids and xanthophylls26. In
exocarp, carotenoid content increased from initial
0th day (2.54 mg g−1 of fresh weight) to 9th day of
storage (16.67 mg g−1 of fresh weight) in mango cv.
Alphonso. However, no significant difference in
carotenoid content among the treatments over the
period of storage was observed in the fruit mesocarp
(Fig 2). On comparing the carotenoid content present
between exocarp and mesocarp of the mango fruit in
cv. Alphonso, it was noted that initially, carotenoid
content of mesocarp (2.54 mg g−1 of fresh weight) was
comparatively higher than that of exocarp (1.21 mg g−1
of fresh weight). But at later stages, carotenoid
content was found to be higher in the exocarp
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(18.11 mg g−1 of fresh weight) than that of mesocarp
(16.67 mg g−1 of fresh weight) of the fruit.
The Pectin methylesterase enzyme is a de-esterifying
enzyme involved in solubilizing cell wall pectins
resulting in softening of fruit tissues. Except on the
9th day of storage, there was no significant difference
in PME activity over the period of storage. On the
9th day of storage, PME activity in both CaC2 treated
fruits of CG (4.96 unit mg−1 protein min−1) and LG
(4.55 unit mg−1 protein min−1) were comparatively
higher than the control fruits (3.75 unit mg−1
protein min−1). The results clearly showed that
physiologically matured fruits are characterized
to increase PME activity during fruit ripening.
PME together with PG enzyme accelerated the
de-esterification process of pectin during fruit
ripening in strawberry27. The activity of both PME
and PG exhibited a parallel increase in tissue
softening and reduction of fruit firmness in mango
during fruit ripening (Fig. 1).
Polygalacturonase enzyme has an important role in
the modification of cell wall pectin and fruit
softening. The activity of PG gradually increased
from 1.13 unit mg−1 protein min-1 from initial 0th day
of storage to 4.15 unit mg−1 protein min−1 on the 9th
day of storage in mango cv. Alphonso (Fig. 1). PG
enzyme activity was found to be slightly significant
among the treatments only from the 3rd day of storage.
PG activity was found to be higher in LG CaC2 treated
fruits (4.69 unit mg−1 protein min−1) followed by CG
CaC2 treated fruits (4.19 unit mg−1 protein min−1) and
control fruits (3.59 unit mg−1 protein min−1). The rapid
rise in PG activity during fruit ripening is due to
increased solubilization of the pectin substances
resulting in progressive loss of fruit tissue firmness28.
DPPH radical is one of the most largely employed
antioxidant assays for plant samples. Fruit ripening is
a sequential oxidative phenomenon that needs a
turnover of active oxygen species like hydrogen
peroxide and superoxide anion29. DPPH radical
scavenging activity for CaC2 treated as well as control
fruits were determined on the 6th day of storage,
considered as the edible fruit stage for consumption.
The DPPH activity of fruit extracts recorded free
radical scavenging activity ranged between 11.40% to
13.20% inhibition in mango cv. Alphonso. Free
radicals and ROS are generated at the end of the
electron transporting chain during respiration in fruits.
The DPPH radical scavenging capacity was found to
be comparatively higher in control mango fruits

Fig. 3 — DPPH radical scavenging activity observed in fruit
mesocarp on 6th day of storage in mango cv. Alphonso

(13.20% inhibition) followed by CaC2 treated fruits of
LG (12.75% inhibition) and CG (11.40% inhibition)
(Fig. 3). The higher radical scavenging activity may
be attributed to higher levels of dietary antioxidants
and provitamin-A content present in control fruits of
mango compared to CaC2 treated fruits at the edible
fruit stage (6th day of storage) in mango cv. Alphonso.
Antioxidants present in the sample react with DPPH,
a nitrogen-centered radical and is converted to
1,1-diphenyl-2-picrylhydrazine because of its electron
donating ability30. Free radical scavenging activity is
highly dependent on the antioxidants present in the
fruit extract31. Presence of non-enzymatic antioxidants
like glutathione, ascorbic acid, and beta carotene
could prevent damages caused by reactive oxygen
species (ROS) on lipid membrane, nucleic acid and
proteins32. Mango fruits are a good source of dietary
antioxidants like ascorbic acid, carotenoids, and
phenolic compounds33-35.
Elemental composition analysis

Analysis using SEM-EDX was carried out to detect
the presence of As and P from the source material of
CG and LG CaC2 lumps as well as treated mango
fruits. The spectra of the CG CaC2 lumps showed nine
peaks corresponding to carbon (C), oxygen (O), nickel
(Ni), zinc (Zn), arsenic (As), silicon (Si), phosphorous
(P), molybdenum (Mo), and calcium (Ca). The CG
CaC2 lumps recorded approximately 0.51 Wt%
(Normalized weight percent) of As and 0.12 Wt% of P.
However, the spectra of LG CaC2 lumps showed only
six peaks corresponding to C, O, As, Si, P, Mo and Ca.
It was observed that the LG CaC2 used in this
experiment is devoid of Ni and Zn impurities. Further,
the content of impurities in the CG CaC2 was
four-fold higher than LG CaC2 lumps (Fig. 4).
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Fig. 4 — EDX spectrum of (A) laboratory grade CaC2; (B) commercial grade CaC2; (C) exocarp; (D) mesocarp of control mango fruits
cv. Alphonso; (E) exocarp; (F) mesocarp of LG CaC2 treated mango fruits cv. Alphonso; (G) exocarp; and (H) mesocarp of CG CaC2
treated mango fruits cv. Alphonso
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The EDX spectrum of control fruits, LG CaC2, and
CG CaC2 treated fruits showed only two peaks both in
exocarp and mesocarp, which indicated the presence
of C and O at various proportions (Fig. 4).
Components like As, Si, P, Mo and Ca were not
observed in mango fruits treated with both the grades
of CaC2, even though it was recorded in LG and CG
CaC2 source chemicals. There are reports that CaC2
treated fruits containing traces of As and P are
hazardous to human health. But, our experimental
results displayed no traces of these elements in CaC2
treated fruits. The presence of traces of As and P in
CaC2 treated fruits may be detected when the mango
fruit surfaces had direct contact with the impurities
containing lumps of CaC2. Since the fruits were
prevented from having direct contact with CaC2 by
wrapping with filter paper and placing paddy straw in
between them, the presence of harmful constituents in
the fruit were absent.
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Conclusion
Our experimental results suggest that mango fruits
cv. Alphonso exposed to acetylene fumes of LG and
CG CaC2 had downturned fruit firmness, PLW, shelf
life, total sugars, pH, titrable acidity, free radical
scavenging ability and upsurged bioenzymatic activity
of PME and PG compared to control fruits except for
TSS. Most importantly, a marked significant
difference in the spectral index ratio of green (total
chlorophyll): yellow (carotenoids) colour found on
fruit exocarpic region (0.30:19.37) had inverse effect
on changeover of mesocarpic region of the fruits
treated with CG followed by LG (0.38:19.58) and
control (1.05:15.38) fruits. The EDX analysis revealed
that the traces of hazardous elements (As and P) were
present in both the chemical source of LG and CG
CaC2. Hazardous elements were not detected in the
exocarp or mesocarp of fruits treated with CaC2 when
CaC2 lumps were not in contact with the fruit surface
of mango. However, control fruits scored higher
overall acceptability based on ascorbic acid content as
well as free radical scavenging ability in mango cv.
Alphonso. Despite the ban on using CaC2 as an
artificial ripening agent in climacteric fruits, the
practice is still persistent in many developing
countries. Thus this experiment evolves with the
proper way of using CaC2 as an artificial fruit
ripening agent. Data generated here could be utilized
towards developing biosensors with high sensitivity to
distinguish mango fruits treated with CaC2 even in
trace quantities.
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