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ABSTRACT 
 

Aims: to provide information on the Quality of Taro (Colocasia esculenta) Corm Flour on Various 
Tropical Growing Media. 
Study Design: The research design used in this study is descriptive research, a research method 
used to investigate the condition of the object directly in a non-experimental manner. 

Original Research Article 

https://doi.org/10.9734/ajraf/2024/v10i3306
https://www.sdiarticle5.com/review-history/120495


 
 
 
 

Kurniadinata et al.; Asian J. Res. Agric. Forestry, vol. 10, no. 3, pp. 139-146, 2024; Article no.AJRAF.120495 
 
 

 
140 

 

Place and Duration of Study: Sample: Soil Laboratory, The Faculty of Agriculture, Mulawarman 
University, Indonesia, between June 2023 and February 2024. 
Methodology: The data collection method employed involves gathering primary data through 
direct observation of the objects and their environments according to the observation parameters. 
The stages of the research conducted include a pre-survey to gather information regarding the 
growing habitats of taro. After the pre-survey, a survey is conducted at several locations with 
terrestrial, semi-terrestrial, and neuston habitats. Once the taro habitats are identified, the 
determined locations are explored to select sampling points. Four sample points are taken at each 
taro growth location. The samples collected are the largest taro corms that are ready for harvest. 
Subsequently, the processing and observation of the taro corm flour are carried out. 
Results: The terrestrial habitat is the best condition to improve the quality of taro flour (Colocasia 
esculenta) compared to the semi-terrestrial and neuston habitats. The terrestrial habitat 
consistently shows higher nutrient content, including fat, total carbohydrates, sucrose, total sugar, 
crude fiber, and starch. The environmental conditions in the terrestrial habitat, such as optimal 
water availability, light intensity that supports photosynthesis, and adequate nutrients, provide an 
ideal environment for the accumulation of essential nutrients in taro corms. 
Conclusion: It was found that the habitat in which taro corms grow has a significant influence on 
the quality of the corms. The terrestrial habitat appears to be the most supportive environment for 
the accumulation of these nutrients, followed by the neuston habitat, and lastly, the semi-terrestrial 
habitat. 

 

 
Keywords: habitat; rural farming; carbohydrate; tidal; peat land; corm; flour. 
 

1. INTRODUCTION 
 
The Araceae family consists of 110 genera and 
3,200 species. Araceae belong to the taro family, 
which includes terrestrial (land) plants, aquatic 
(floating) plants, and epiphytic trees. The 
Araceae family exhibits high diversity and is 
spread across all regions of the Indonesian 
archipelago [1]. The Araceae family is often 
regarded by the public as merely wild plants with 
no useful value. However, these plants have 
potential for development, particularly in the field 
of food, as an example of local food 
diversification as an alternative source of 
carbohydrates [2,3]. 
 
Taro (Colocasia esculenta) is one of the Araceae 
commonly cultivated for its corms, which are 
used as food. Taro grows in tropical areas with 
adequate rainfall (175–250 cm/year) and 
requires fertile soil in humid areas with 
temperatures around 21–27°C. This plant can 
thrive in lowlands up to an altitude of 2700 
meters above sea level but is not tolerant of very 
low (cold) temperatures [4]. Taro has significant 
potential as a promising alternative carbohydrate 
source compared to other carbohydrate-
producing commodities such as rice, corn, and 
sweet potatoes. With its high starch content, taro 
provides a good energy source and can be 
processed into various food products such as 
flour, which can be used in making bread, cakes, 
and baby food. Additionally, the low-fat content of 

taro makes it a healthier choice for those needing 
a low-fat diet. Taro is known to be gluten-free, 
making it suitable for those with gluten 
intolerance or following a gluten-free diet. On the 
other hand, the high-water content in taro 
provides a soft texture and easy digestibility, 
although it also demands better processing and 
storage methods to avoid spoilage. In the context 
of food diversification and increasing food 
security, taro can be a significant alternative to 
reduce reliance on the current main carbohydrate 
commodities. 
 
Araceae are abundant and diverse in wet tropical 
areas [4]. The Central Mahakam region has a 
tropical rainforest climate with high rainfall 
throughout the year, supporting the growth of 
taro plants that require a lot of water. The Central 
Mahakam region, East Kalimantan, has many 
taro plants that grow abundantly and are spread 
across terrestrial, semi-terrestrial, and neuston 
habitats. Until now, no information has been 
found regarding the types and potential of these 
plants from ecological, economic, and societal 
benefits perspectives. This inventory activity 
includes exploration and identification activities. 
The inventory and characterization activities are 
expected to reveal the potential of taro plants in 
the peat and tidal swamp areas of Central 
Mahakam. This research aims to provide 
information on the impact of various tropical 
growing media namely mineral soil (terrestrial), 
tidal swamp (semi-terrestrial), and neuston, on 
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the quality of taro (Colocasia esculenta) corm 
flour. 
 

2. METHODOLOGY 
 

The research design used in this study is 
descriptive research, a research method used to 
investigate the condition of the object directly in a 
non-experimental manner. The data collection 
method employed involves gathering primary 
data through direct observation of the objects 
and their environments according to the 
observation parameters. The stages of the 
research conducted include a pre-survey to 
gather information regarding the growing habitats 
of taro in the Central Mahakam region, East 
Kalimantan Province, Indonesia. After the pre-
survey, a survey is conducted at several 
locations with terrestrial, semi-terrestrial, and 
neuston habitats. Once the taro habitats are 
identified, the determined locations are explored 
to select sampling points. Four sample points are 
taken at each taro growth location. The samples 
collected are the largest taro corms that are 
ready for harvest. Subsequently, the processing 
and observation of the taro corm flour are   
carried out in Soil Loboratory, The Faculty of 
Agriculture, Mulawarman University, Indonesia. 
Measurements are carried out with: 
 

a. Sample Preparation 
 

1) Drying: Slice the taro corms into thin 
pieces. Dry the slices in an oven at 
60°C until a constant weight is 
achieved. Grind the dried slices into 
flour using a grinder. 

2) Storage: Store the taro flour in an 
airtight container in a cool, dry place 
until ready for analysis. 
 

b. Proximate Analysis  
 

1) Moisture Content: Weigh 5 grams of 
the sample and dry in an oven at 
105°C until a constant weight is 
achieved (AOAC 925.09). 

2) Ash Content: Weigh 5 grams of the 
sample and incinerate in a furnace at 
550°C for 5-6 hours or until a white 
ash residue is obtained (AOAC 
923.03). 

3) Protein: Analyze nitrogen content 
using the Kjeldahl method and multiply 
by a factor of 6.25 to obtain protein 
content (AOAC 979.09). 

4) Crude Fat: Extract fat using an organic 
solvent and analyze using the Soxhlet 
method (AOAC 962.09). 

5) Crude Fiber: Use the Van Soest 
method to determine crude fiber. 
Weigh the residue remaining after acid 
and base treatment (AOAC 923.05). 

6) Total Carbohydrates: Calculate total 
carbohydrates by subtracting the sum 
of protein, fat, moisture, ash, and 
crude fiber from 100%. 

7) Total Sugars: Use the phenol-sulfuric 
acid method to measure total sugars 
after acid hydrolysis of the sample. 

8) Reducing Sugars: Use the DNS 
(Dinitrosalicylic Acid) method to 
measure reducing sugars. 

9) Sucrose: Hydrolyze sucrose into 
glucose and fructose with invertase, 
then measure using the phenol-sulfuric 
acid method. 

10) Starch: Sample preparation, 
measurement of total sugar content by 
saccharimeter, measurement of sugar 
content of water soluble, active 
substance by saccharimeter, and 
calculation of starch content. 

 
3. RESULTS AND DISCUSSION 
 
Taro corms are the part of the taro plant that 
serve as storage organs for food reserves. The 
growth and development of taro corms are 
influenced by the conditions of the land where 
the plant grows. 

 
The results of this study show significant 
variations in moisture content and ash content 
among the three habitats, with the highest values 
found in the semi-terrestrial habitat. The analysis 
of moisture content is shown in Fig. 1. 

 
Moisture content in plants is an important 
indicator that reflects the plant's ability to retain 
water and the environmental conditions where 
the plant grows. In contrast, ash content shows 
relatively consistent values across all habitats, 
with minor variations ranging from 1.29% to 
1.39%. The semi-terrestrial habitat showed the 
highest ash content (1.39%), while the terrestrial 
and Neuston habitats had ash contents of 1.29% 
and 1.33%, respectively. Ash content reflects the 
minerals present in the corm, and this variation 
may be influenced by the type and availability of 
minerals in each growing medium. The highest 
moisture content was found in taro corms 
growing in the semi-terrestrial habitat (72.84%), 
followed by the Neuston habitat (71.15%), and 
the lowest in the terrestrial habitat (70.18%). 
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Fig. 1. Variation in moisture content and ash content in three different habitats 
 
These differences are attributed to the growing 
medium's ability to retain water. The variation in 
moisture content among the three habitats can 
be due to various environmental factors and soil 
characteristics [5,6]. The semi-terrestrial habitat, 
showing the highest moisture content, might be 
due to the combination of terrestrial and aquatic 
soil properties that can better retain moisture and 
accumulate minerals. Conversely, the terrestrial 
habitat had the lowest moisture and ash content, 
which could be due to higher evaporation rates, 
better drainage, and more intensive leaching 
processes. 
 
Taro is an economically and nutritionally 
important root crop. The protein content in taro 
corms is one of the determining factors of 
nutritional quality. Unlike the moisture and ash 
content in taro corms, the highest protein content 
was found in corms growing in the terrestrial 
habitat (1.49%), followed by the semi-terrestrial 
habitat (1.40%) and the Neuston habitat (1.37%). 
The terrestrial habitat might provide more 
favorable conditions for protein synthesis in the 
corms, such as better nitrogen availability or 
other environmental factors that support protein 
biosynthesis. 
 
The differences in protein content between taro 
corms from the three habitats are due to various 
environmental factors and nutrient availability. 
The terrestrial habitat, showing the highest 
protein content, may have more fertile soil 
conditions with sufficient nitrogen availability for 
protein synthesis. These conditions support 
better taro growth and increased protein content. 
In contrast, the semi-terrestrial and Neuston 
habitats indicate limitations in nitrogen 
availability, affecting protein synthesis in taro 
corms. The protein content in the semi-terrestrial 
habitat is slightly lower than in the terrestrial 
habitat, possibly due to the mixed soil conditions 
combining terrestrial and aquatic properties, 

which may not be entirely optimal for protein 
synthesis. The lowest protein content was found 
in taro corms growing in the Neuston habitat. 
Nutrient limitations and potential environmental 
stress in this habitat likely contribute to the lower 
protein content in taro corms [7]. 
 
The highest reducing sugar content was found in 
corms growing in the terrestrial habitat (0.42%), 
followed by the semi-terrestrial habitat (0.40%) 
and Neuston (0.38%). The terrestrial habitat may 
provide more favorable conditions for the 
decomposition of complex carbohydrates into 
reducing sugars. This study shows that the 
terrestrial habitat is the most optimal for taro 
cultivation with the highest protein and reducing 
sugar content, followed by the semi-terrestrial 
and Neuston habitats. 
 
Different habitat conditions have varying impacts 
on the fat, sucrose, total carbohydrates, total 
sugar, crude fiber, and starch content of taro. 
The terrestrial habitat yields the highest values 
for each of these parameters, while the semi-
terrestrial habitat shows the lowest values. 
 
Based on Fig. 3, there are differences in the fat 
content of taro corms grown in three different 
habitats. In the terrestrial habitat, taro corms 
show the highest fat content with a value of 
0.65%. This terrestrial habitat is suspected to 
provide more stable soil conditions and richer 
nutrients, allowing taro corms to accumulate 
more fat [6,8]. Conversely, in the semi-terrestrial 
habitat, taro corms recorded the lowest fat 
content, at 0.59%. The semi-terrestrial habitat 
may have more fluctuating conditions, such as 
changes in water levels and unbalanced 
nutrients, which can affect the ability of taro 
corms to store fat. Meanwhile, in the habitat 
consisting of floating organic dead plants 
(neuston), the fat content of taro corms is in the 
middle with a value of 0.63%. This habitat may 
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Fig. 2. Variation in protein and reducing sugar content in three different habitats 
 

 
 
Fig. 3. Variation in fat, sucrose, total sugar, total carbohydrate, crude fiber, and starch content 

in three different habitats 
 
provide sufficient nutrients from decomposing 
organic matter, but unstable environmental 
conditions such as water movement can affect 
fat accumulation in taro corms. The terrestrial 
habitat appears to be the most supportive 
environment for fat accumulation in taro corms, 
followed by the neuston habitat, and finally the 
semi-terrestrial habitat. 

Sucrose and total sugar content showed slight 
variations among habitats. The terrestrial habitat 
produced the highest sucrose and total sugar 
content (2.65% and 3.05%), followed by the 
neuston habitat (2.63% and 2.99%) and semi-
terrestrial habitat (2.50% and 2.88%). This 
variation may be influenced by differences in 
enzymatic activity regulating sugar metabolism in 
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each habitat. Similarly, the highest total 
carbohydrate content was found in corms grown 
in the terrestrial habitat (26.39%), followed by the 
neuston habitat (25.53%) and semi-terrestrial 
habitat (23.78%). The terrestrial habitat may 
provide conditions that support photosynthesis 
and carbohydrate accumulation, such as optimal 
light intensity or nutrient availability. 
 
Crude fiber content showed slight variations 
among habitats, with the highest values in the 
terrestrial and neuston habitats (1.01%) and the 
lowest in the semi-terrestrial habitat (0.98%). 
Crude fiber content reflects the structural 
components in corms, and this variation may be 
influenced by differences in cell wall composition 
caused by environmental conditions in each 
habitat. The highest starch content was found in 
corms grown in the terrestrial habitat (68.37%), 
followed by the neuston habitat (67.68%) and 
semi-terrestrial habitat (67.45%). Starch is the 
main form of carbohydrate storage in corms, and 
variations in starch content may reflect 
differences in photosynthesis efficiency and 
energy reserve accumulation in each habitat. 
The semi-terrestrial and neuston habitats 
showed the lowest starch content, which can be 
compared to the research results [9] showing 
starch content ranging from 68% to 72%. 

 
From the above analysis, it is evident that the 
habitat where taro corms grow has a significant 
impact on the quality of taro corms. The 
terrestrial habitat appears to be the most 
supportive environment for nutrient 
accumulation, followed by the neuston habitat, 
and finally the semi-terrestrial habitat. The stable 
and nutrient-rich soil conditions in the terrestrial 
habitat allow taro corms to accumulate 
carbohydrates and sugars more efficiently 
compared to other habitats. Terrestrial land is 
land located on the mainland, usually rich in 
nutrients and well-drained. Nutrient-rich soil and 
good drainage on terrestrial land support strong 
taro root growth and optimal nutrient absorption. 
This can result in large taro corms rich in 
nutrients [7,10,11]. 

 
Taro plant growth is influenced by environmental 
factors such as soil moisture, temperature, and 
nutrient availability. If taro plants do not get 
suitable environmental conditions, their growth 
can be stunted, and the nutrient content in their 
corms can also decrease. Therefore, it is 
important to pay attention to the habitat 
conditions where taro plants are grown to ensure 
optimal growth and maintained nutrient content. 

Thus, planting the same type of taro in different 
habitat conditions can result in differences in 
plant growth and nutrient content in its corms 
[12]. This highlights the importance of 
considering environmental factors in taro 
cultivation to ensure optimal yields and good 
nutritional content. 
 
It can be concluded that the terrestrial habitat is 
the best condition to improve the quality of taro 
flour (Colocasia esculenta) compared to the 
semi-terrestrial and neuston habitats. The 
terrestrial habitat consistently shows higher 
nutrient content, including fat, total 
carbohydrates, sucrose, total sugar, crude fiber, 
and starch. The environmental conditions in the 
terrestrial habitat, such as optimal water 
availability, light intensity that supports 
photosynthesis, and adequate nutrients, provide 
an ideal environment for the accumulation of 
essential nutrients in taro corms. The findings of 
the study emphasize the importance of selecting 
suitable growing media to maximize the potential 
quality of food crops, particularly in the 
production of high-quality taro flour. Therefore, 
applying terrestrial habitat conditions in taro 
cultivation can be an effective strategy to 
improve yield and quality of the final product. 
 
Taro plants are carbohydrate-producing plants. 
This is because the primary storage organs of 
the taro plant are its corms, these corms are rich 
in starch, a complex carbohydrate. Starch is a 
major source of energy for humans and is the 
primary carbohydrate found in taro corms. Its 
make taro has ahave a strategic role not only as 
a source of food and industrial raw materials but 
also for animal feed. Taro plants have high 
economic value because most parts of the plant 
can be utilized for human consumption. Taro 
plants, which are carbohydrate producers, have 
the potential to substitute rice. Compared to 
other alternative carbohydrate sources such as 
sweet potatoes [13], taro corms have advantages 
such as high water and starch content, helping to 
maintain softness and texture when cooked, 
making them softer and easier to chew, and 
lower fat content, making them a healthier choice 
for those who need to control fat consumtion 
[14,15,16]. 
 

4. CONCLUSION 
 
This study indicate that the terrestrial habitat can 
produce taro corms flour with the best nutritional 
quality compared to semi-terrestrial and neuston 
habitats. The fat, total carbohydrate, sucrose, 
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total sugar, crude fiber, and starch content in taro 
corms grown in the terrestrial habitat are 
consistently higher. This suggests that the 
environmental conditions in the terrestrial habitat, 
such as optimal water availability, light intensity 
that supports photosynthesis, and adequate 
nutrients, provide an ideal environment for the 
accumulation of essential nutrients in taro corms. 
The findings of study indicates that the terrestrial 
habitat in the Central Mahakam region is the 
most effective growing medium for improving the 
quality of taro corm flour, providing valuable 
insights for local cultivation and food production 
strategies. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 
NO generative AI technologies such as Large 
Language Models (ChatGPT, COPILOT, etc) and 
text-to-image generators have been used during 
writing or editing of manuscripts.  
 

ACKNOWLEDGEMENTS 
 
Special thanks go to Deutsche Gesselschaft fur 
Internationale Zusammenarbeit (GIZ) Indonesia, 
especially GIZ PROPEAT East Kalimantan for 
supporting this research. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Asharo, Rizal Koen, Ayu Novitasari, Sri 
Devi Nur Azizah, Rahadian Ajeng 
Saraswati, Fani Setyaningsih, Puput 
Apriliani, Rizky Priambodo, et al. Araceae 
floristic and potential study in bogor 
botanical gardens, West Java, Indonesia. 
Journal of Biological Research and 
Applications. 2022;4(1).  
DOI:10.26740/jrba.v4n1.p9-18 

2. Gupta Kritika, Ashwani Kumar, Vidisha 
Tomer, Vikas Kumar, Mona Saini. Potential 
of colocasia leaves in human nutrition: 
Review on nutritional and phytochemical 
properties. Journal of Food Biochemistry. 
2019.43(7).  
DOI:10.1111/jfbc.12878 

3. Lloyd Georgia R, Akane Uesugi, Roslyn M 
Gleadow. Effects of salinity on the growth 
and nutrition of taro (Colocasia esculenta): 
Implications for food security. Plants 
2021;10(11).  

DOI:10.3390/plants10112319 
4. Sinaga KA, Murningsih, Jumari. 

Identification of Edible Taro (Araceae). 
Biomes. 2017;19(1). 

5. Kristl Janja, Vilma Sem, Andrej Mergeduš, 
Mojca Zavišek, Anton Ivančič, Vincent 
Lebot. Variation in oxalate content among 
corm parts, harvest time, and cultivars of 
taro (Colocasia esculenta (L.) Schott). 
Journal of Food Composition and Analysis. 
2021;102.  
DOI:10.1016/j.jfca.2021.104001 

6. Yamanouchi Hiroki, Kanae Tokimura, 
Nobuyuki Miura, Kazuhiro Ikezawa,                
Michio Onjo, Yuji Minami, Katsuko Kajiya. 
Effects of flooding cultivation on the 
composition and quality of taro (Colocasia 
esculenta Cv. Daikichi). Journal of the 
Science of Food and Agriculture. 2022; 
102(4).  
DOI: 10.1002/jsfa.11469 

7. Rashmi DR, Raghu N, Gopenath TS, 
Palanisamy Pradeep, Pugazhandhi 
Bakthavatchalam, Murugesan Karthikeyan, 
Ashok Gnanasekaran, Kanthesh M 
Basalingappa. Taro (Colocasia esculenta): 
An Overview. ~ 156 ~ Journal of Medicinal 
Plant Studies 2018;6(4). 

8. Li Meiling, Angélica Cristina Fernandes 
Deus, Lin Chau Ming, E. Aline Gonçalves 
Barbosa. Corm quality of taro under 
irrigation levels and different soil types. 
IRRIGA. 2022;27(4).  
DOI: 10.15809/irriga.2022v27n4p812-823 

9. Sri Hartati N, Point K Prana. Starch and 
Starch fiber contents of Colocasia 
esculenta L. schot analysis of starch and 
crude fiber contents of some taro cultivars 
(Colocasia esculenta L. Schott). 
Indonesian Nature Journal. 2003;6(1). 

10. Fufa, Tilahun Wondimu, Happiness Ogba 
Oselebe, Wosene Gebresulasie Abtew, 
Charles Okechuku Amadi. 
Physicochemical analysis of taro 
(Colocasia esculenta (L.) schott) 
accessions. Asian Journal of Research in 
Agriculture and Forestry. 2023;9(4).  
DOI:10.9734/ajraf/2023/v9i4232 

11. Syarif, Zulfadly, Nasrez Akhir, Benni 
Satria. Identification of plant morphology of 
taro as a potential source of 
carbohydrates. International Journal on 
Advanced Science, Engineering and 
Information Technology. 2017;7(2).  
DOI:10.18517/ijaseit.7.2.1323 

12. Rio Eka Desi Purwandari Hartanti, Sulmin 
Gumiri, Siti Sunariyati. Diversity and 



 
 
 
 

Kurniadinata et al.; Asian J. Res. Agric. Forestry, vol. 10, no. 3, pp. 139-146, 2024; Article no.AJRAF.120495 
 
 

 
146 

 

habitat characteristics of araceae family 
plants in the Jekan Raya District, Palangka 
Raya City. Journal of Environment and 
Management. 2020;1(3).  
DOI:10.37304/jem.v1i3.2568 

13. Ambasari Indrie, Bachelor, Abdul Choliq. 
Recommendations for determining quality 
standards for sweet potato flour. Journal of 
Agro-Industrial Technology and 
Management. 2009;5(2). 

14. Ahmed Azhar, Khan Farukh. Extraction of 
Starch from Taro (Colocasia esculenta) 
and Evaluating it and further using Taro 
Starch as Disintegrating Agent in Tablet 
Formulation with Over All Evaluation. 
Inventi Rapid: Novel Excipients. 2013;                   
2. 

15. More Pavankumar, Talib Mohd, Parate 
Vishal. Development of modified instant 
starch from taro (Colocasia esculenta) by 
gelatinization. IOSR Journal of 
Environmental Science, Toxicology and 
Food Technology. 2017;11:52-59.  
Available:10.9790/2402-1101025259 

16. Setiarto RHB, Kusumaningrum HD, Jenie 
BSL, Khusniati T, Widhyastuti N, 
Ramadhani. Microstructure and 
physicochemical characteristics of 
modified taro starch after annealing, 
autoclaving-cooling and heat moisture 
treatment. Food Research. 2020; 
4(4):1226-1233.  
Available:https://doi.org/10.26656/fr.2017.4
(4).079 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/120495 

 

https://www.sdiarticle5.com/review-history/120495

