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ABSTRACT

Quantifying protein and nitrogen levels in Paramphistomum species is crucial for understanding their biochemical
composition and metabolic processes. This study aimed to assess the total protein and nitrogen content in Paramphistomum spp.
employing established assay techniques. The Folin phenol method, a widely recognized approach for protein estimation, and
Varley's method for nitrogen determination were utilized. Our findings revealed that Paramphistomum spp. contained
approximately 49.18% total protein and 3.57% total nitrogen by dry weight. These results underscore the applicability of
traditional assay methods in elucidating the biochemical profiles of helminth parasites, offering valuable data for further
research on their physiological characteristics and nutritional requirements.
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l. INTRODUCTION

Proteins are essential to all biological processes,
making them critical in every facet of life. In helminths,
their enzymatic and metabolic activities are largely
dictated by their protein content. Significant intra-
species differences in protein levels among helminths
highlight their metabolic diversity and adaptability.
While the protein content of these parasites seems
unaffected by their habitat, variations in hosts do
influence it, particularly in the case of the pouched
amphistome. Proteins play a crucial role in
distinguishing between host and parasite enzymes with
similar catalytic properties, which has important
implications  for  developing  chemotherapeutic
treatments. This field has seen substantial contributions
from researchers such as (Gutbier & Flury, 1912b),
(Cheng, 1963b), (Zackrisson et al., 1996), (Reid, 1942),
(Guilford, 1959), (Eulau, 1960), (Samtiya et al., 2020),
(Kaviraj & Sharma, 2003), (Sloley, 2004), and (Singh &
Agarwal, 1981), as well as (Jindal et al., 2014).

This study has revealed a notably high
incidence of rumen fluke in Irish sheep populations from

(Martinez-Ibeas et al., 2016), underscoring the need for
more detailed research into its economic repercussions.

The use of individual egg isolation combined
with PCR techniques has demonstrated effectiveness in
differentiating Paramphistomum species. This method
could support future research on the impact of
paramphistomosis on livestock production.

A key discovery was the detection of P. leydeni
in Irish sheep, though further investigation is required to
understand its effects. Additionally, a significant
correlation between the Suffolk breed and higher
infection rates was observed, which could inform future
research on rumen fluke infection control strategies.

1. RESULT

The total nitrogen content was measured using
the Kieldahl Nesslerization technique, as described by
Varley in 1909. In the case of Paramphistomum species,
the total nitrogen content was found to be 3.57% (see
Table 1).
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Table 1: Total Nitrogen content Paramphistomum spp
S.N. Test Solution Standard Solution Total Nitrogen content
1 0.021 0.159 3.96%
2 0.019 0.16 3.56%
3 0.017 0.159 3.20%

Nitrogen content Paramphistomum spp

0.18 4.50%
0.16 \ 4.00%
0.14 3.50%
0.12 - 3.00%
0.1 2.50%
0.08 2.00%
0.06 1.50%
0.04 1.00%
0.02 0.50%
, 1 [ o
1 2 3
mmmm Test Solution Standard Solution ~ =—=Total Nitrogen content

Graph 1: Nitrogen content Paramphistomum spp

I11.  DISCUSSION

The findings of the current study align closely
with those reported by other researchers. For example,
(Guilford, 1959b) identified a protein content of 48.8%
in Gastrothylax crumenifer. Similarly, (Dwivedi et al.,
1986) observed that the total protein content in various
helminths ranged from 50% to 70%, which could be
attributed to the differences in the sizes of the parasites.
In another study, (Gaur et al., 1995) reported a protein
content of 49% in Gastrothylax crumenifer.

In contrast, some researchers have reported
different results. (W. M. Reid, 1942) and (Parkes, 1963)
found the protein content in Moniezia expansa to be
between 30% and 36%. (Bolliger & Backhouse, 1960)
reported a protein content of 60% in Diphyllobothrium
latum, while (Brand & Reuter, 1939) noted a value of
70% for Macracanthrorhyncus hirudinaceus. (W. Reid,
1942b) reported a protein content of 36% in Raillietina
cesticillus, and (Campbell, 2007) found the protein
content in Cittotaenia perplexa to be 21%. (Jindal et al.,
2014b) reported a protein content of 16.6% in
Paramphistomum spp.

Regarding total nitrogen content, the current
study's results differ from those reported by some
researchers who studied nitrogen excretion in various
helminths. (Haskins & Weinstein, 1957) reported that

Ascaris lumbricoides excretes 39 mg of nitrogen per 100
g of wet body weight. (Halton, 1967) recorded a total
body nitrogen content of 4.027% in Paramphistomum
explanatum. In Fasciola gigantica, 2.51% of total body
nitrogen is excreted as wuric acid, whereas in
Gastrothylax crumenifer, only 2.9% is excreted as
ammonia and 0.033% as uric acid.

IV. CONCLUSION

In summary, this study utilized established
assay methods to estimate the total protein and nitrogen
content in Paramphistomum spp. The results revealed a
protein content of 49.18% and a nitrogen content of
3.57% of the dry weight. These findings contribute to a
deeper understanding of the biochemical composition of
Paramphistomum spp., reinforcing the efficacy of the
Folin phenol method and other assay techniques in
helminth  research. This study underscores the
importance of standardized methods in generating
reliable and comparable data across similar biological
studies.

REFERENCES

[1] Gutbier, A., & Flury, F. (1912). Uber
Halogenosalze des Tellurs. Journal Fir

wmr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053

Volume-2 Issue-1 || February 2023 || PP. 271-276

https://doi.org/10.55544/jrash.2.1.40

[2]

(3]

[4]

[38]

(6]

[7]

(8]

[

[10]

[11]

[12]

Praktische Chemie, 86(1), 150-166.
https://doi.org/10.1002/prac.19120860109
Cheng, T. C. (1963). BIOCHEMICAL
REQUIREMENTS OF LARVAL
TREMATODES*. Annals of the New York
Academy of Sciences, 113(1), 289-321.
https://doi.org/10.1111/j.1749-
6632.1963.th40671.x

Zackrisson, O., Nilsson, M., & Wardle, D. A.
(1996). Key Ecological Function of Charcoal
from Wildfire in the Boreal Forest. Oikos,
77(1), 10. https://doi.org/10.2307/3545580
Reid, W. (1942). The Removal of the Fowl
Tapeworm Raillietina cesticillus by Short
Periods of Starvation. Poultry Science, 21(3),
220-229. https://doi.org/10.3382/ps.0210220
Guilford, J. P. (1959). Three faces of intellect.
American Psychologist/the American
Psychologist, 14(8), 469-479.
https://doi.org/10.1037/h0046827

Eulau, H. (1960). The American Voter. By A.
Campbell, P. Converse, W. Miller, and D.
Stokes. (New York: John Wiley & Sons, Inc.
1960. Pp. viii, 573. $8.50.). the American
Political Science Review, 54(4), 993-994.
https://doi.org/10.2307/1952653

Samtiya, M., Aluko, R. E., & Dhewa, T.
(2020). Plant food anti-nutritional factors and
their reduction strategies: an overview. Food
Production, Processing and Nutrition, 2(1).
https://doi.org/10.1186/s43014-020-0020-5
Kaviraj, N., & Sharma, S. (2003). Municipal
solid waste management through
vermicomposting employing exotic and local
species of earthworms. Bioresource
Technology, 90(2), 169-173.
https://doi.org/10.1016/s0960-8524(03)00123-8
Sloley, B. (2004). Metabolism of monoamines
in invertebrates: the relative importance of
monoamine oxidase in different phyla.
Neurotoxicology, 25(1-2), 175-183.
https://doi.org/10.1016/s0161-813x(03)00096-2
Singh, O., & Agarwal, R. A. (1981). Toxicity of
certain pesticides to two economic species of
snails in northern India. Journal of Economic
Entomology, 74(5), 568-571.
https://doi.org/10.1093/jee/74.5.568

Jindal, R., Singh, H., & Sharma, C. (2014). Fish
diversity of Pong dam reservoir and Harike
wetland. International Journal of Applied
Science and Engineering Research, 3(1), 232—
240.
http://www.ijaser.com/articles/vol3issue12014/
vol3issuel/JASER31023.pdf

Guilford, J. P. (1959b). Three faces of intellect.
American Psychologist/the American
Psychologist, 14(8), 469-479.
https://doi.org/10.1037/h0046827

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Dwivedi, N. K., Sikdar, A. K., Dandin, S. B.,
Sastry, C. R., & Jolly, M. S. (1986). Induced
tetraploidy in mulberry 1. Morphological,
anatomical and cytological investigations in
cultivar RFS-135. Cytologia, 51(2), 393-401.
https://doi.org/10.1508/cytologia.51.393

Gaur, D., Agarwal, D., Purohit, K., &
Darshane, A. (1995). Laparoscopic orchiopexy
for the Intra-Abdominal testis. the Journal of
Urology/the Journal of Urology, 153(2), 479—
481. https://doi.org/10.1097/00005392-
199502000-00064

Reid, W. M. (1942). Certain Nutritional
Requirements of the Fowl Cestode Raillietina
cesticillus (Molin) as Demonstrated by Short
Periods of Starvation of the Host. the Journal of
Parasitology/the Journal of Parasitology,
28(4), 319. https://doi.org/10.2307/3272970
Reid, W. M. (1942). Certain Nutritional
Requirements of the Fowl Cestode Raillietina
cesticillus (Molin) as Demonstrated by Short
Periods of Starvation of the Host. the Journal of
Parasitology/the Journal of Parasitology,
28(4), 319. https://doi.org/10.2307/3272970
Parkes, C. M. (1963). Interhospital and
intrahospital variations in the diagnosis and
severity of  schizophrenia.  Journal  of
Epidemiology and Community Health, 17(2),
85-89. https://doi.org/10.1136/jech.17.2.85
Bolliger, A., & Backhouse, T. C. (1960).
BLOOD STUDIES ON THE ECHIDNA

TACHYGLOSSUS ACULEATUS.
Proceedings of the Zoological Society of
London, 135(1), 91-97.

https://doi.org/10.1111/j.1469-
7998.1960.th05832.x
Brand, K., & Reuter, K. (1939). Uber die

Reduktion von
2-[v,Yy,y-Trichlor-B-oxy-propyl]-pyridin. ~ XIV.
Mitteil. Uber die Reduktion organischer

Halogenverbindungen. Berichte Der Deutschen
Chemischen  Gesellschaft.  Abteilung B,
Abhandlungen, 72(9), 1668-1678.
https://doi.org/10.1002/cber.19390720908
Reid, W. (1942b). The Removal of the Fowl
Tapeworm Raillietina cesticillus by Short
Periods of Starvation. Poultry Science, 21(3),
220-229. https://doi.org/10.3382/ps.0210220
Campbell, D. T. (2007). Common fate,
similarity, and other indices of the status of
aggregates of persons as social entities. Systems
Research and Behavioral Science, 3(1), 14-25.
https://doi.org/10.1002/bs.3830030103

Jindal, R., Singh, H., & Sharma, C. (2014b).
Fish diversity of Pong dam reservoir and Harike
wetland. International Journal of Applied
Science and Engineering Research, 3(1), 232—
240.

wmr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053

Volume-2 Issue-1 || February 2023 || PP. 271-276

https://doi.org/10.55544/jrash.2.1.40

[23]

[24]

http://www.ijaser.com/articles/vol3issue12014/
vol3issuel/JASER31023.pdf

Haskins, W. T., & Weinstein, P. P. (1957).
Nitrogenous Excretory Products of Trichinella
spiralis Larvae. the Journal of Parasitology/the
Journal  of Parasitology, 43(1), 19.
https://doi.org/10.2307/3274744

Halton, D. W. (1967). Studies on phosphatase
activity in trematoda. the Journal of

[25]

Parasitology/the Journal of Parasitology,
53(1), 46. https://doi.org/10.2307/3276619

Martinez-lbeas, A. M., Munita, M. P., Lawlor,
K., Sekiya, M., Mulcahy, G., & Sayers, R.
(2016). Rumen fluke in Irish sheep: prevalence,
risk factors and molecular identification of two
paramphistome species. BMC Veterinary
Research, 12(1).
https://doi.org/10.1186/s12917-016-0770-0

wmr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



