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Abstract
Background and Objective: Rural livelihoods are a kind of rural  life  where  foods are being produced majorly for consumption and
devoid of the knowledge of the presence of various bioactive compounds which are essential for physiological functions in the human
body. The research was aimed at the characterization of the bioactive compounds of  Ipomoea  batatas  and  Solanum  tuberosum.
Materials  and  Methods:  Ipomoea   batatas   and   Solanum   tuberosum   were  air-dried  and   powdered  using   a   grinder  (Sumeet
CM/L 2128945). Proximate analysis was done according to Methods of Association of Official Analytical Chemists, the mineral analysis
was done using atomic absorption spectrophotometer, extraction of oil was done using Soxhlet apparatus. The oil extract was
characterized  using  a  gas  chromatography-mass  spectrophotometer and identified compounds were screened for drug properties
using an online Osiris server. Results: The proximate results showed that the two samples had the same protein contents (24.70±0.21%)
but Solanum  tuberosum   had  higher  fibre  (10.99±0.12%).  The  metal  analysis  showed  the  calcium  content  to  be  higher in 
Solanum  tuberosum  (10.68 mg/100 g) and potassium content was higher in  Ipomoea  batatas  (51.80 mg/100 g). Identified compounds
in the oil extract such as Oxazoline exhibited various drug properties such as drug-likeness and toxicology. Conclusion: The research had
shown these two plants are nutritionally rich and possess bioactive compounds that are good sources of chemotherapeutic agents.
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INTRODUCTION

Ipomoea batatas L. species are locally consumed food
crops  in  Ado  Ekiti,  Nigeria without the awareness of the
major health benefits associated with the consumption. Lam
belongs to the group of Convolvulaceae1 and they are tuber
crops that rank among the seventh and fifth in production in
the world and Africa2. They are locally cultivated in Nigeria and
has many nutritional benefits3. Among the previous research
work carried out on a variety of  Ipomoea  batatas  (L.) Lam
had shown to contain phytochemicals that are of importance
to human health4,5. Konczak et  al.6  had  reported  the
functions   of  phytochemicals  to  include  antimutagenic,
anti-inflammatory, antimicrobial and anti-carcinogenesis.
Moreover, the tuber crops contain no saturated fatty acid such
as oxalic acid4. Further research on Ipomoea  batatas  species
had shown the presence of mineral elements such as calcium,
iron and high vitamin C and E contents4. In addition,
Chengcheng et al.7 had shown the presence of Hyperoside,
3,4,5-Tricaffeoylquinic acid, 3-Caffeoylquinic acid and 3,5-
Dicaffeoylquinic acid in Lam  species using High-Performance
Liquid Chromatograph Mass Spectrophotometer. In addition,
Ayeleso et al.8 had shown that the Lam species investigated
were all rich in mineral elements such as calcium, iron, sodium
and magnesium and also rich in total fibre and protein.
Traditionally, the plant has always being used for the
treatment of oral infections, inflammatory diseases and in the
management of diabetes9. Furthermore, Vanessa et al.10 had
shown that the Lam species had high protein, crude fibre and
total carbohydrate contents. Also, Mohammad et al.11 had
reported the high protein, crude fibre and total fat contents of
nine varieties of Lam species investigated. Recently, scientists
at the Institute for Food Research have discovered that
Ipomoea batatas (L.) Lam contains chemicals called
kukoamines, which are associated with lowering blood
pressure12. Furthermore, the energy role played by I. batatas
can’t be overemphasize13 and Pochapski et al.14 had reported
the medicinal importance of the plant in the treatment of
inflammatory and/or infectious oral diseases in Brazil. Also,
Ludvik et al.15 had said that in the regions of Kagawa, Japan, a
variety of Ipomoea batatas (L.) Lam has been eaten raw to
treat anaemia, hypertension and diabetes. Moreover, The
Monpa ethnic groups of Arunachal Pradesh, India, use the
tubers of sweet potato as a staple food and the leaves as fish
feed16. The various nutritive qualities of Ipomoea batatas L.
species widely reported necessitated the current study of the
locally produced and consumed species.

The goal of this study was aimed at the investigation of
the  proximate  and mineral  analysis  of  the  Ipomoea  batatas

and Solanum tuberosum and to characterize the bioactive
compounds present in the oil extract to identify the drugs
likeness and the toxicities such as mutagenic, tumorigenic,
irritability and reproductive effects of the compounds present.

MATERIALS AND METHODS

Study area: The two samples were analyzed in the chemistry
laboratory, Afe Babalola University Ado Ekiti, Nigeria between
the period of 20th February to 30th April, 2020.

Sample source: Fresh samples of Ipomoea batatas and
Solanum  tuberosum  were purchased from the king’s market
in Ado-Ekiti, Ekiti State, Nigeria on the 15th April, 2019. 

Sample preparation: The 5 kg of the tubers were washed,
hand peeled and trimmed to remove defective parts. Then the
tubers were grated into thin chips (5 mm) and dried in an air
convection oven at 40EC for 30 hrs. The dried chips were
powdered using a laboratory-scale grinder (Sumeet CM/L
2128945) and sifted through a 300 µm sieve to obtain the
potato flour. The flour samples were sealed and packed in
airtight containers for further analysis.

Extraction of oil: The conventional method of extraction
involves the use of the Soxhlet apparatus. One gram of dried
sample was wrapped in filter paper, placed in a fat-free
thimble and then introduced in the extraction tube. Weighed,
cleaned and dried receiving beaker was filled with petroleum
ether and fitted into the apparatus. The water and heater are
turned on to start extraction. After 6 siphoning, ether was
allowed to evaporate and the beaker disconnected before the
last siphoning. The extract was transferred into a clean glass
dish with ether washing and evaporated on the water bath.
The dish was then placed in an oven at 105EC for 2 hrs and
cooled in a desiccator.

Mineral composition of flours: Association of Official
Analytical Chemists17 method was employed. The elemental
constituents (Ca, Zn, Fe, Mg, K and Na) in the Ipomoea  batatas
and Solanum tuberosum were analyzed using atomic
absorption spectrophotometer (AAS Buck Scientific Model 210
VGP and Flame Photometer FP 902 PG, England).

Proximate composition of flours: The moisture, crude fibre,
crude protein, ash, crude fat and carbohydrate content of the
samples were determined using methods of the Association
of Official Analytical Chemists17, without modification.
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Characterization of oil: GC-MS analysis of oil extracts of four
varieties of yam was performed using TurboMass GC System,
fitted with an Elite-5 capillary column (30 m, 0.25 mm inner
diameter, 0.25 µm film thickness; maximum temperature,
350EC coupled to a Perkin Elmer Clarus 600C MS. Helium was
used as a gas carrier at a constant flow rate of 1.0 mL minG1.
The injection, transfer line and ion source temperatures were
280EC. The ionizing energy was 70 eV. The oven temperature
was programmed  from  70EC  (hold  for  2  min) to 280EC
(hold for 10 min)  at  a  rate of 5EC minG1. The crude extract
was solubilized  with  chloroform  and  filtered  with  a  syringe
filter (Corning, 0.45 µm). Volumes of 1 µL of the extracts were
injected with a split ratio of 1:20. The data were obtained by
collecting the mass spectra within the scan range 50-550 m/z.
The identification of chemical compounds in the extracts was
based on retention time; the mass spectra matched those of
standards available at the NIST library.

Statistical analysis: The proximate analyses were done in
triplicates and ANOVA statistical method was used to
determine the mean and Standard Deviation (SD).

RESULTS AND DISCUSSION

The research had shown the novel bioactive compounds
with various drug properties and no toxicological effects, the
identified compounds showed positive drug-likeness, an
indication that they are drugs that have been found to possess
various therapeutic actions, such as Oxazolidine, 1,2,4-Triazole,
pyrrolidinone and Ascorbic acid had the highest percentage
quality. The analysis was significant as a result of the different
bioactive compounds identified with no toxicity and the high
protein contents found in the two plants. 

From the result of Table 1, the crude protein contents of
Ipomoea  batatas  and  Solanum  tuberosum  were in the same
range of 24.60±1.90 and 24.70±0.21%, Moreover, the crude
fibre content of  Solanum  tuberosum  was higher
10.99±0.12% than that of  Ipomoea  batatas 4.27±1.20%,
Also, Solanum tuberosum fat content 13.94±2.14% was
higher than that of Ipomoea batatas 7.21±0.16. The
Carbohydrate content  of  Ipomoea  batatas  60.34±0.81%
was higher than that of Solanum  tuberosum  50.48±1.79%.
However,  comparison of results with previous studies,
Vanessa et al.10 had shown that the crude protein content of
Kabode  (Ipomoea)  (4.50±0.01), Irene (Ipomoea) (3.25±0.01),
Tib (Ipomoea) (4.6±0.40%) were all lower than that of
Ipomoea  batatas  (24.60±1.90%) and (24.70±0.21%)
Solanum   tuberosum,  respectively,   also   Mohammad  et  al.11

Table 1: Proximate composition of protein and carbohydrate contents 
Samples parameters (%) Ipomoea batatas Solanum  tuberosum
Moisture content 5.07±0.20 4.53±0.06
Crude protein 24.60±1.90 24.70±0.21
Crude fat 7.21±0.16 13.94±2.14
Ash content 5.59±0.06 8.81±0.17
Crude fibre 4.27±1.20 10.99±0.12
Carbohydrate 60.34±0.81 50.48±1.79
Mean±standard deviation of triplicate determinations, %: Percentage. It is
worthy to note that the samples were rich in protein content

had shown that the crude protein content of orange-fleshed
Ipomoea with peel (BARI SP4 (5.83±0.30a g/100 g) BARI SP
(sweet potato) (72.19±0.75e g/100 g) were lower when
compared  to  Ipomoea  batatas   (24.60±1.90%)  and
Solanum  tuberosum  (24.70±0.21%). The higher crude
protein contents of  Ipomoea  batatas  and Solanum
tuberosum  are indicating tools that can be used for building
and repairing body tissues. The variation in the protein
contents could be a result of soil condition, time of planting
and a host of others. In another development, when
compared to previous studies, Vanessa et al.10 had shown
crude fibre content of Ipomoea (1.41±0.14%), Bela-Bela
(Ipomoea)  (1.50±0.01%)  were  all  lower than that of
Solanum tuberosum (10.99±0.12%) and Ipomoea batatas
(4.27±1.20%). In addition, Mohammad  et  al.11  had shown
the crude fibre contents of  BARI  SP  9  (Ipomoea)
0.44±0.16ac g/100 g, BARI SP 1 (Ipomoea) 0.40±0.12bcd
g/100 g, BARI SP 8 (Ipomoea) (0.53±0.13a g/100 g), BARI SP 4
(Ipomoea)   (0.54±0.14a   g/100   g)   and  they   were   all
lower than that of Ipomoea batatas (4.27±1.20%) and
Solanum  tuberosum  (8.81±0.17%). The physiological
function of crude fibre cannot be overemphasized as it is
essential for efficient removal of waste, improve digestion and
lowering the risk associated with coronary heart problems18.
There is strong connectivity between moisture content (dry
weight basis) and crude fibre as it essential for the provision of
energy by hydrolyzing a phosphate group from adenosine
triphosphate19-20 proffered strong correlation between
moisture contents and fibre, which could be of interest to
human health as the fibre is easily digested and disintegrated.

From the result of  Table  2,  Ipomoea   batatas   were
richer  in  potassium  content (51.80  mg/100  g)  than
Solanum  tuberosum  (39.63 mg/100 g). Moreover, the sodium
content of Solanum tuberosum  (7.53 mg/100 g) was higher
than that of Ipomoea batatas (3.85 mg/100 g), potassium
values observed in these Ipomoea species were low when
compared to the Recommended Daily Allowance (RDA) of
potassium (4700 mg). The two plants were lower in iron
contents. The sodium-potassium ratio of Solanum  tuberosum
(0.190   mg/100    g)    was    higher     than     Ipomoea    batatas
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Table 2: Metal analysis (mg/100 g) of rich potassium contents of the samples analyzed
Samples Fe Zn Mg Ca Na K Na/K Ca/Mg
Ipomoea  batatas 0.08 0.15 0.61 8.02 3.85 51.80 0.074 13.148
Solanum  tuberosum 0.02 0.08 0.59 10.68 7.53 39.63 0.190 18.102
Ca/Mg greater than 1 and Na/K less than 1

Table 3: Identified compounds detected in the oil extract of Ipomoea batatas
Peak number Retention time (min) Quality (%) Compound name Chemical formula Case no.
1 3.342 0.06 1,2,4-Triazole C2H2ClN3 6818-99-1
5 4.075 1.40 2-Ethyl-2-oxazoline C5H9NO 0431-98-8
6 4.61 0.46 1,2,3-Trimethyldiaziridine C4H10N2 113604-56-1
12 8.981 0.27 N-Acetyl oxazolidine C5H9NO2 115615-36-6
2-ethyl-2-oxazoline which had the highest (%) quality and 1, 2, 4-Triazole least (%) quality

Table 4: Drug properties of some of the identified compounds of Ipomoea batatas(oxazolidine, triazole, diaziridine) with their drug-likeness and toxicological properties
(mutagenic, tumorigenic)

Compound Drug likeness Mutagenic Tumorigenic Irritability Reproductive effect
Diaziridine 1.0634 None None None None
Oxazolidine 0.30463 None None None None
2-ethyl -2-oxazoline 0.84743 None None None None
1,2,4-Triazole 1.7653 None None High None
Source: Thomas et al.41

(0.074 mg/100 g). Also, the Ca/Mg ratio of Solanum tuberosum
(18.102 mg/100 g) was higher than that of Ipomoea batatas
(13.148 mg/100 g), however, the value was higher than the
reported case by another author21 Ca/Mg>1.0. The Mg content
of Ipomoea batatas  (0.61 mg/100 g) was higher than that of
Solanum tuberosum  (0.59 mg/100 g). The calcium content of
Solanum tuberosum  (10.68 mg/100 g) was higher than that
of Ipomoea batatas (8.02 mg/100 g). When compared to
previous  studies,  the  magnesium  contents   were  lower
than   that   reported   previously   (18.30   mg/100  g)  and
(22.2 mg/100 g) for Ipomoea batatas  and Solanum
tuberosum. Also, Ukom et al.22 had shown the Mg content to
be (12.2 and 30.4 mg/100 g) for varieties of  Ipomoea  species
studied.   The  calcium  content  of  Solanum  tuberosum
(10.68 mg/100 g) was higher than that of Ipomoea batatas
(8.02 mg/100 g), however, the results were lower than the
Ipomoea  flour for a variety of Ipomoea ( 45-55 mg/100 g)23

and lower than that of Kabode (Ipomoea ) (47.8±0.17d

mg/100 g)10. On the other hand, the current results were lower
than the report of 23.8 mg/100 g on  Ipomoea  fries24.  The
RDA value for calcium in an adult male is 1000 mg25.

However, it is well documented  that  Ipomoea  species
are a potential remedial crop for many tropical small holder
farmers due to its high productivity and low input
requirements,  while its usefulness for both food and feed
(dual purpose) makes it very attractive in resource-poor
regions where land availability is decreasing26. Moreover,
mixed crop-livestock  systems  have  a crucial role to play in
the bio-economic improvement of outputs for smallholder

farmers and improving methods for sweet potato cultivation
could increase their ability to feed their animals and provide
nutrition for their households27.

In another development, Fig. 1 showed the
chromatogram  of  Ipomoea  batatas  having thirty-eight
peaks, different retention times (min), compounds identified
in the chromatogram include triazole, diaziridine and others.
Furthermore, the peaks in the  chromatogram showed the
total numbers of compounds present in the extract with
corresponding percentages of composition. Each peak
corresponds to elucidated compound in the extract with
percentage composition, retention time and their chemical
identities such as molecular formula. It is worthy to mention
that  thirty-eight  peaks  correspond to thirty-eight
compounds present in the extract, however, four compounds
were  identified  with  their  drug  properties as shown  in
Table 3 and 4.

From the result of Table 3, 2-Ethyl-2- Oxazoline has the
highest percentage quality 1.40%, identified at peak 5,
retention time 4.075 min and 1,2,4-Triazole with percentage
quality  0.06%,  retention  time  3.342 min and identified at
peak 1 was the least.

Table 4 showed the drug properties of the identified
compounds and their toxicological effects, compounds such
as diaziridine, oxazolidine, melamine and triazole all had
positive drug-likeness and no toxicological effects except
melamine having high mutagenic, tumorigenic and irritability
effects. The positive drug-likeness of identified compounds
was  an  indication   that   they  were   drugs   available   for  the

491



Asian J. Plant Sci., 20 (3): 488-495, 2021

Fig. 1: Chromatogram of Ipomoea batatas

Table 5: Identified compounds detected in the oil extract of Solanum  tuberosum  (pyrrolidinone, pyrazole, oxazolidine)
Peak number Retention time (min) Quality (%) Compound name Compound formula CAS no.
5 4.059 0.50 2-Pyrrolidinone C5H9NO 872-50-4
6 4.594 0.11 1,2,3-Trimethyldiaziridine C4H10N2 113604-56-1
13 7.125 0.11 Pyrazole-4-carboxaldehyde, 1-ethyl-5-methyl- C7H10N2O 0-00-0
30 14.308 32.44 l-(+)-Ascorbic acid 2,6-dihexadecanoate C38H68O8 28474-90-0
24 11.608 0.06 1,2-Oxazolidine C3H7NO 504-72-3

Table 6: Drug properties of some of the identified compounds in the oil extract of  Solanum  tuberosum  (pyrazole, diaziridine, pyrrolidone, oxazolidine and ascorbic
acid with no toxicological effects)

Compound name Drug likeness Mutagenic Tumorigenic Irritability Reproductive effect
3,3-Diethyl-2-pyrrolidinone 4.6125 None None None None
Diaziridine 1.0634 None None None None
Pyrazole 2.3434 None None None High
Ascorbic acid 0.023806 None None None None
Oxazolidine 0.30463 None None None None
Source: Thomas et al.41

treatment of various ailments  and  they  possess no toxicity
on human health. Triazole, oxazolidine and diaziridine
derivatives have been well investigated for various therapeutic
activities.
Figure 2 showed the chromatogram of Solanum

tuberosum having 61 peaks and different retention times.
Moreover, the total peaks in the chromatogram showed the
total number of compounds present in the extract as revealed
by the use of Gas-Chromatography Mass-Spectrophotometer.
Each peak corresponds to a compound with its associated
chemical identities such as retention time and percentage

quality. However, only five compounds were identified as
shown in Table 5 with their corresponding identities such as
percentage quality and molecular formula for the study as a
result of their drug properties.
From the result of Table 5, it is pertinent to note that

Ascorbic acid had the highest percentage quality 32.44%
while oxazolidine had the lowest 0.06%. 
In Table 6, the identified compounds in the

chromatogram of  Solanum  tuberosum  showed positive
drug-likeness and no toxicological effects such as pyrazole of
drug-likeness  (2.3434),   oxazolidine   (0.30463).   Furthermore,
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Fig. 2: Chromatogram of Solanum tuberosum

various  drug  properties  of  identified  compounds have been
well researched into and these include phosphorus derivatives
containing two  or three phosphorus- N-aziridine bonds,
which are effective alkylating anticancer agents28, Moreover,
oxazolidinones are a new class of antimicrobial agents against
gram-positive pathogenic bacteria29, furthermore, another
author30 had shown that Oxazolidinones represent a new class
of synthetic antibacterial agents active against multiple-
resistant gram-positive pathogens, including Methicillin-
resistant Staphylococcus aureus (MRSA), penicillin-resistant
streptococci and vancomycin-resistant enterococci. In another
development, the various chemotherapeutical values of
triazole derivatives have been enumerated31-32, moreover, It
follows  from  the literature that the triazole derivatives
possess  a  wide  range  of   pharmacological   activities  such
as antimicrobial33-34 analgesic35, anti-inflammatory, local
anaesthetic34, anticonvulsant36, antineoplastic37, antimalarial38,
antiviral39, antiproliferative40 and anticancer activities40. Many
triazole-based derivatives are available as medicines40.
Moreover,  the  present  research shows more light on the
drug-likeness and various toxicological properties of the
bioactive  compounds  present  in  the  oil  extract and it will
be an indication tool for scientists to beam their  searchlight
for  the  discovery  of  novel  drug   candidates   from  the
plants.

CONCLUSION

The research work has revealed the richness of crude
protein contents and bioactive compounds present in the oil
extract of the examined plants and it can be established that
the plants are a good source of therapeutic agents.

SIGNIFICANCE STATEMENT

This study discovered various drug candidates with
numerous chemotherapeutic potentials which could be
beneficial to the human being. This study will help the
researchers to uncover novel bioactive compounds by
subjecting the plants to further isolation and characterization
with aim of discovering novel drug candidates Thus, a new
theory on drug candidates using food crops may be arrived at.

ACKNOWLEDGMENT

The corresponding author wants to sincerely appreciate
Professor Jamshed Iqbal, Head, Centre for Advance Drug
Research (CADR), COMSATS Institute of Information
Technology,  Pakistan  for  the  OSIRIS ONLINE SERVER software
and the training on how to use it for  drug development
during my Postdoctoral fellowship period under TWAS/CIIT
partnership in 2017.

493

1
2

3
4

5

3
3

6
7 8

9

1
0 1
1

1
2

1
3

1
5

1
6

1
7

1
8

1
4

R
el

at
iv

e 
ab

u
n
d
an

ce
 (

%
)

2
3

3
0

1
9

2
0

2
4 2
5

2
7

2
8

2
9

2
6

2
2

2
1

3
2

3
5

3
4

3
1

3
8

3
6

3
7

3
9 4

0
4
1

4
2

4
6

4
3

4
4

4
5

4
7

4
8

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6 5

7

5
8

5
9

6
0

6
1

810,913

TIC*1.00

10.0 20.0 29.0
min

Running time (min)



Asian J. Plant Sci., 20 (3): 488-495, 2021

REFERENCES

1. Senanayake,  S.A.,  K.K.D.S.  Ranaweera,  A.   Gunaratne   and
A. Bamunuarachchi, 2013.  Comparative  analysis of
nutritional quality of  five  different cultivars of sweet
potatoes (Ipomea batatas (L) Lam) in Sri Lanka. Food Sci.
Nutr., 1: 284-291.

2. Gurmu,  F.,  2019.  Sweetpotato  research and development
in  Ethiopia:  A  comprehensive  review.  J.  Agric.  Crop  Res.,
7: 106-118.

3. Mohanraj, R. and S. Sivasankar, 2014. Sweet potato (Ipomoea
batatas [L.] Lam)-a valuable medicinal food: A review. J. Med.
Food, 17: 733-741.

4. Park, S.Y., S.Y. Lee, J.W. Yang, J.S. Lee and S.D. Oh et al., 2016.
Comparative analysis of phytochemicals and polar
metabolites from colored sweet potato (Ipomoea batatas L.)
tubers. Food Sci. Biotechnol., 25: 283-291.

5. Grace, M.H., G.G. Yousef, S.J. Gustafson, V.D. Truong, G.C.
Yencho and M.A. Lila, 2014. Phytochemical changes in
phenolics, anthocyanins, ascorbic acid, and carotenoids
associated with sweetpotato storage and impacts on
bioactive properties. Food Chem., 145: 717-724.

6. Konczak-Islam,  I.,  M.  Yoshimoto, D.X. Hou, N. Terahara and
O. Yamakawa, 2003. Potential chemopreventive properties of
anthocyanin-rich aqueous extracts from in vitro produced
tissue of sweetpotato (Ipomoea batatas L.). J. Agric. Food
Chem., 51: 5916-5922.

7. Zhang, C., D. Liu, L. Wu, J. Zhang, X. Li and W. Wu, 2020.
Chemical characterization and antioxidant properties of
ethanolic extract and its fractions from sweet potato
(Ipomoea batatas L.)  leaves.  Foods,  Vol .  9.
10.3390/foods9010015.

8. Ayeleso, T.B., K. Ramachela and E. Mukwevho, 2016. A review
of therapeutic potentials of sweet potato: Pharmacological
activities and  influence of the cultivar. Trop. J. Pharm. Res.,
15: 2751-2761.

9. Dutta, S., 2015. Sweet potatoes for diabetes mellitus: A
systematic review. Pharmacophore, 6: 60-72.

10. Boni, V.W.T., Y.D. Digbeu, M.K. Dje, L.P. Kouamé and E.A. Dué,
2018. Proximate and mineral composition and some anti-
nutritional factors of flour from five improved sweet potato
(Ipomoea  batatas  (L.) Lam) varieties roots. Eur. J. Pharm.
Med. Res., 5: 126-137.

11. Alam, M.K., Z.H. Rana and S.N.  Islam,  2016. Comparison of
the proximate composition, total carotenoids and total
polyphenol content of nine orange-fleshed sweet potato
varieties grown in Bangladesh. Foods, Vol. 5.
10.3390/foods5030064.

12. Szalay, J.. 2017. Sweet Potatoes: Health Benefits, Risks and
Nutrition Facts. https://stlucianewsnow.net/sweet-potatoes-
health-benefits-risks-nutrition-facts/

13. Abel, C. and K. Busia, 2005. An exploratory ethnobotanical
study of the practice of herbal medicine by the Akan peoples
of Ghana. Altern. Med. Rev., 10: 112-122.

14. Pochapski, M.T., E.C. Fosquiera, L.A. Esmerino, E.B. Dos Santos,
P.V. Farago, F.A. Santos and F.C. Groppo, 2011. Phytochemical
screening, antioxidant and antimicrobial activities of the
crude leaves' extract from Ipomoea batatas (L.) lam.
Pharmacogn. Mag., 7: 165-170.

15. Ludvik, B., B. Neuffer and G. Pacini, 2004. Efficacy of Ipomoea
batatas (Caiapo) on diabetes control in type 2 diabetic
subjects treated with diet. Diabetes Care, 27: 436-440.

16. Namsa, N.D., M. Mandal, S. Tangjang and S.C. Mandal, 2011.
Ethnobotany of the Monpa ethnic group at Arunachal
Pradesh, India. J. Ethnobiol. Ethnomed., Vol. 7. 10.1186/1746-
4269-7-31.

17. AOAC., 2000. Official Methods of Analysis of AOAC
International. 17th Edn., AOAC International, Gaitherburg,
MD., USA., ISBN-13: 9780935584677, Pages: 2200.

18. Ishida, H., H. Suzuno, N. Sugiyama, S. Innami, T. Tadokoro and
A. Maekawa, 2000. Nutritive evaluation on chemical
components of leaves, stalks and stems of sweet potatoes
(Ipomoea batatas Poir). Food Chem., 68: 359-367.

19. Bonora,  M.,  S.  Patergnani,  A.  Rimessi,  E.D.   Marchi   and
J.M. Suski et al., 2012. ATP synthesis and storage. Purinergic
Signalling, 8: 343-357.

20. Hue,   S.M.,  S.  Chandran  and  A.N.  Boyce,  2012.  Variations
of  leaf  and  storage  roots   morphology   in  Ipomoea
batatas  L.  (sweet  potato)   cultivars.   ISHS   Acta   Hortic.,
943: 73-79.

21. Murphy, S.P. and S.I. Barr, 2006. Recommended dietary
allowances should be used to set daily values for nutrition
labeling. Am. J. Clin. Nutr., 83: 1223S-1227S.

22. Ukom, A.N., P.C. Ojimelukwe and D.A. Okpara, 2009. Nutrient
composition of selected sweet potato [Ipomea batatas (L)
Lam] varieties as influenced by different levels of nitrogen
fertilizer application. Pak. J. Nutr., 8: 1791-1795.

23. Olapade, A.A. and O.A. Ogunade, 2014. Production and
evaluation  of  flours  and  crunchy  snacks  from  sweet
potato (Ipomea batatas) and maize flours. Intl. Food Res. J.,
21: 203-208.

24. Abubakar, H.N., I.O. Olayiwola, S.A. Sanni and M.A. Idowu,
2010. Chemical composition of sweet potato (Ipomea batatas
Lam) dishes as consumed in Kwara state, Nigeria. Int. Food
Res. J.,, 17: 411-416.

25. Peters, D., 2008. Assessment of the potential of sweet potato
as livestock feed in East Africa: Rwanda, Uganda and Kenya.
A report presented to The International Potato Center (CIP) in
Nairobi.

26. Kassali, R., 2011. Economics of sweet potato production. Int.
J. Vegetable Sci., 17: 313-321.

494



Asian J. Plant Sci., 20 (3): 488-495, 2021

27. Eid, R.A., G.S.E. Razavi, M. Mkrtichyan, J. Janik and S.N. Khleif,
2016. Old-school chemotherapy in immunotherapeutic
combination in cancer, a low-cost drug repurposed. Cancer
Immunol. Res., 4: 377-382.

28. Pandit, N., R.K. Singla and B. Shrivastava, 2012. Current
updates on oxazolidinone and its significance. Int. J. Med.
Chem., 2012: 1-24.

29. Prasad, J.V., 2007. New oxazolidinones. Curr. Opin. Microbiol.,
10: 454-460.

30. Holla,  B.S.,  M.  Mahalinga,  M.S.  Karthikeyan,   B.  Poojary,
P.M. Akberali and N.S. Kumari, 2005. Synthesis,
characterization and antimicrobial activity of some
substituted 1, 2, 3-triazoles. Eur. J. Med. Chem., 40: 1173-1178.

31. Chen, M., S. Lu, G. Yuan, S. Yang and X. Du, 2000. Synthesis
and antibacterial activity of some heterocyclic $-enamino
ester derivatives with 1,2,3-triazole. Heterocycl. Commun.,
Vol. 6. 10.1515/hc.2000.6.5.421.

32. Sheremet,      E.A.,     R.I.     Tomanov,     E.V.     Trukhin    and
V.M. Berestovitskaya, 2004. Synthesis of 4-Aryl-5-nitro-1,2,3-
triazoles. Russ. J. Org. Chem., 40: 594-595.

33. Hafez, H., H.A. Abbas and A.R. El-Gazzar, 2008. Synthesis and
evaluation of analgesic, anti-inflammatory and ulcerogenic
activities of some triazolo- and 2-pyrazolyl-pyrido[2,3-d]-
pyrimidines. Acta Pharm., 58: 359-378.

34. Kharb, R., P.C. Sharma and M.S. Yar, 2011. Pharmacological
significance of triazole scaffold. J. Enzyme Inhibition Medic.
Chem., 26: 1-21.

35. Guan, L.P., Q.H. Jin, G.R. Tian, K.Y. Chai and Z.S. Quan, 2007.
Synthesis of some quinoline-2(1H)-one and 1,2,4-triazolo [4,3-
a] quinoline derivatives as potent anticonvulsants. J. Pharm.
Sci., 10: 254-262.

36. Gujjar,     R.,    A.   Marwaha,   F. El   Mazouni,   J.   White   and
K.L. White et al., 2009. Identification of a metabolically stable
triazolopyrimidine-based dihydroorotate dehydrogenase
inhibitor with antimalarial  activity  in  mice. J. Med. Chem.,
52: 1864-1872.

37. Johns, B.A., J.G. Weatherhead, S.H. Allen, J.B. Thompson and
E.P. Garvey et al., 2009. The use of oxadiazole and triazole
substituted  naphthyridines  as  HIV-1 integrase inhibitors.
Part 1: Establishing the pharmacophore. Bioorg. Med. Chem.
Lett., 19: 1802-1806.

38. Manfredini,    S.,   C.B.   Vicentini,   M.   Manfrini,   N.   Bianchi,
C. Rutigliano, C. Mischiati and R. Gambari, 2000. Pyrazolo-
triazoles as light activable DNA cleaving agents. Bioorg. Med.
Chem., 8: 2343-2346.

39. Duran, A., H.N. Dogan and S. Rollas, 2002. Synthesis and
preliminary anticancer activity of new 1,4-dihydro-3-(3-
hydroxy-2-naphthyl)-4-substituted-5H-1,2,4-triazoline-5-
thiones. Il Farmaco, 57: 559-564.

40. Sztanke,  K.,  T.  Tuzimski,  J.  Rzymowska,  K.  Pasternak  and
M. Kandefer-Szersze½, 2008. Synthesis, determination of the
lipophilicity,  anticancer  and  antimicrobial properties of
some fused 1,2,4-triazole  derivatives.  Eur.  J.  Med.  Chem.,
43: 404-419.

41. Sander, T., J. Freyss, M. von Korff and C. Rufener, 2015.
DataWarrior:  An  open-source   program   for  chemistry
aware data visualization  and  analysis. J. Chem. Inf. Model.,
55: 460-473.

495


	AJPS.pdf
	Page 1


