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 Research on the bioactivity of Antarctic organisms has garnered 
significant attention due to the continent's unique environmental 
conditions and the potential therapeutic value of its inhabitants. This 
study delves into the bioactivity of Pagodroma nivea, commonly known 
as the Snow Petrel, found in Antarctica, aiming to explore its medicinal 
potential. Despite previous research highlighting the bioactivity of 
various organisms in extreme environments, specific investigations into 
Pagodroma nivea remain scarce. Farmacoantarctic Research offers a 
promising avenue for exploring the therapeutic properties of Antarctic 
organisms, including Pagodroma nivea, traditionally used for medicinal 
purposes by local communities. Understanding the biochemical 
adaptations of organisms to Antarctica's extreme conditions is crucial, as 
these adaptations may yield bioactive compounds with pharmacological 
potential. The research not only seeks to uncover the bioactivity of 
Pagodroma nivea but also aims to contribute to drug development and 
environmental conservation efforts. In a parallel discussion, the study 
examines Mumijo, a traditional remedy found in various regions, 
including Antarctica. Chemical analysis of Mumijo extract, particularly 
the ester wax fraction, reveals its potential biomedical applications, 
including wound healing, skin diseases, and neuroprotection. The 
presence of glycerol-related ethers in Antarctic Mumijo suggests further 
avenues for exploration in neuroprotection and antimicrobial properties. 
By investigating the bioactivity of Antarctic organisms like Pagodroma 
nivea and Mumijo, this research offers insights into their therapeutic 
potential and underscores the importance of conservation efforts to 
preserve these unique ecosystems. 
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INTRODUCTION 

Research on the bioactivity of Antarctic organisms has captured the attention of 
scientists over the past few decades. Antarctica, as a continent shrouded in ice and 
characterized by extreme conditions, serves as a habitat for a diverse array of unique life 
forms that have piqued researchers' interest in understanding organisms' adaptations to 
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such harsh environments (Liu, J. T., 20213). One such organism of interest in this context is 
Pagodroma nivea, also known as the Snow Petrel, which is widely found in Antarctica. 
Previous studies have unveiled the potential bioactivity of various organisms inhabiting 
these extreme environments; however, specific research on Pagodroma nivea remains 
largely unexplored (Aiello, A., 2011). 

One intriguing aspect of Farmacoantarctic Research is the therapeutic potential that 
organisms inhabiting this region may possess (Saristiana, Y., 2023). Pagodroma nivea, 
traditionally used by local communities for medicinal purposes, presents compelling 
opportunities for the investigation of its bioactivity. Meanwhile, traditional knowledge 
regarding the use of this organism for medical purposes may provide a robust foundation 
for further scientific research (Croxall, J. P., 1995). 

The environmental characteristics of Antarctica, including low temperatures and high 
exposure to ultraviolet radiation, have influenced the biochemical evolution of organisms 
living there. For instance, some organisms have been known to produce compounds with 
significant pharmacological potential, possibly as a mechanism of protection against 
environmental stressors. Therefore, further research on organisms such as Pagodroma 
nivea could provide valuable insights into biological adaptations to harsh environmental 
conditions (Ackley, S. F., 1994). A better understanding of the bioactivity of Antarctic 
organisms also holds significant implications for the development of new drugs. Many 
natural compounds found in marine organism sources have served as the basis for the 
development of modern medications. In this context, research on Pagodroma nivea could 
shed new light on the therapeutic potential of this organism and drive the development of 
new drugs inspired by Antarctic life (Convey, P., 2008). Beyond its therapeutic potential, 
research on the bioactivity of Pagodroma nivea also holds value in the context of 
conservation and environmental protection. With the growing global interest in 
environmental conservation, understanding the ecological value and medicinal potential of 
unique organisms such as Pagodroma nivea can aid in efforts to conserve Antarctic 
ecosystems. Thus, this research may also provide a foundation for further protection of the 
vulnerable Antarctic environment (McClymont, E. L., 2022). 

A report dating back to ancient times, attributed to Aristotle, extensively discusses 
the rich biodiversity of marine animals. Aristotle's documentation includes detailed 
descriptions of sponge species found near the island of Lesbos, many of which are now 
extinct. Additionally, the report highlights the historical use of substances like tar in 
traditional medicine, referred to as Mumijo, across various regions such as Russia, India, 
Mongolia, and others (Aristotlelis, 1961). 

Mumijo found in Asia typically occurs as deposits on walls and caves, boasting a 
chemical composition comprising minerals, proteins, lipids, steroids, carbohydrates, 
alkaloids, and amino acids. Its medicinal applications range from immune system 
stimulation, anti-allergic effects, and gastric ulcer healing to aiding in bone fracture 
recovery, radiation protection, and exhibiting nootropic properties. Notably, the term 
"Mumijo" extends beyond the black substance found in Asia; it also encompasses paleo-
environmental records like subfossil stomach oil deposits from Antarctic Petrel birds 
(Garedew, 2004). 

The report elucidates the composition of Petrel bird stomach oil, emphasizing its 
potential as a biomarker for paleoclimate studies. Furthermore, it discusses the chemical 
makeup of Antarctic Mumijo fossil samples, highlighting their neuroprotective effects and 
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stimulation of cell growth, particularly attributed to the presence of α-glyceryl ether. The 
intricate composition of Mumijo suggests potential applications as antimicrobial, antiviral, 
antitumor, antiallergic, immunomodulatory, or anti-inflammatory agents, akin to active 
compounds found in fungi, propolis, "Kampo" compounds, and traditional Arab remedies 
(Schepetkin, 2003). 

In the background of this context, the proposed research aims to delve deeper into 
the therapeutic potential of Pagodroma nivea inhabiting Antarctica through a study of its 
bioactivity on fossil deposits. By integrating Farmacoantarctic approaches with an 
understanding of biological adaptations of organisms to extreme environments, this 
research is expected to provide new insights into the bioactive properties of this organism 
and its potential applications in the development of new drugs and environmental 
conservation. Through this journey through Farmacoantarctic chronicles and bioactivity 
studies, this endeavor aims to unveil the healing wonders possibly harbored within 
Pagodroma nivea and embrace the scientific and humanitarian legacy of Antarctic 
exploration. 

 
METHODS 

This research methodology involves conducting a thorough literature review focused 
on previous studies within the relevant field. The initial step entails selecting a research 
topic that aligns with the researcher's interests and objectives, with a specific focus in this 
case on understanding mumijo as a traditional remedy based on existing research. 
Subsequently, a comprehensive literature search is conducted using scholarly databases, 
digital libraries, and other pertinent sources, employing keywords such as "mumijo," 
"traditional remedy," "chemical composition," and "bioactivity" to ensure a comprehensive 
coverage of relevant literature. The identified literature is then meticulously screened and 
collected, adhering to predetermined inclusion criteria such as novelty, quality, and 
relevance to the research topic. Through a systematic analysis of the collected literature, 
the main findings, methodologies employed, and results of previous research are critically 
examined. This process allows for the identification of commonalities, disparities, and gaps 
in existing knowledge, facilitating the development of a robust conceptual framework. 
Building upon this framework, a detailed research plan is devised, encompassing research 
objectives, questions, methodologies, and data analysis techniques that address the 
identified gaps in the literature. The research plan is then executed, including data 
collection, analysis, and interpretation, utilizing methods grounded in the best practices 
gleaned from the literature. The results obtained are systematically presented and 
interpreted in alignment with the constructed conceptual framework, with comparisons 
drawn to previous research findings to highlight the unique contributions of the current 
study. Finally, a comprehensive research report is compiled, ensuring the coherent 
documentation of all aspects of the research process from planning to findings, and 
designed to be accessible to readers irrespective of their familiarity with the subject matter. 
Through adherence to this methodology, the research endeavors to provide valuable 
insights into the understanding of mumijo as a traditional remedy based on the existing 
body of literature. 
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RESULTS AND DISCUSSION 
Mujito 

This material originates from Dr. Ulrich Wand of the Alfred-Wegener-Institut 
Bremerhaven and was collected during the "GeoMaud" - Geoscience Expedition to Queen 
Maud Land in Antarctica from November 1, 1995, to August 25, 2005. The location is 
situated in Oasis Schirmacher (11°35′E; 70°45′S).  

The material consists of Antarctic yellow rocks, as seen in the picture below, 
compared to deposits of brownish tar obtained from Samarkand, Turkestan. 
(Source:http://www.bgr.bund.de/cln_011/nn_322990/DE/Themen/MeerPolar/Polarforsch-
ung/Projekte/Antarktis__Projekte/GEOMAUD.html). 

 
Picture 1. Description: Mumijo Samples. (a) Mumijo from Samarkand (Turkestan) 

(black). (b) Mumijo from Antarctica (yellow). 

Chemical Analysis of Mumijo Extract 
The research conducted investigates the chemical composition of Mumijo extract, 

with a specific focus on the ester wax fraction. Employing GC-MS, a method proposed by 
Reiter et al. is utilized for the analysis, allowing for the examination of wax composition in 
its natural state and providing a reliable profile of wax esters. Through this analysis, the EI 
spectrum of wax esters produces a singular molecular ion [M]+ and a series of prominent 
ions [R1CO2H2]+, originating from the rearrangement fragmentation of double-bonded 
hydrogen in the ester groups. Notably, a 28 Da difference in these ions indicates the 
presence of isomeric wax esters with identical carbon numbers and degrees of unsaturation 
but differing in the positioning of the ester groups.  

Further exploration of the fractions D/2 and D/3 identifies them as mixtures of 
glycerol derivatives through NMR, with D/2 being identified as a blend of acetylated 
monoglycerides and D/3 as glyceryl ether diacetate. This chemical analysis reveals 
similarities between Antarctic Mumijo fossil samples and non-fossil samples, yet with 
notable distinctions. It is observed that wax esters predominate, while certain components 
such as cholesterol esters are conspicuously absent.  

Monoalkyl glycerol ethers is particularly alkyl diacylglycerol, emerge as principal 
components in Mumijo. These findings imply potential biomedical applications of Antarctic 
Mumijo in oriental treatments for various ailments, including wounds, skin diseases, 
tuberculosis, and respiratory issues, owing to the pharmacological activities exhibited by its 
components. Recent discoveries underscore the neuroprotective potential of (α-glyceryl 
ether of) fatty alcohols abundant in Antarctic Mumijo, suggesting potential use in treating 
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neurological diseases and inflammation modulation in conditions like Parkinson's and 
Alzheimer's diseases.  

 
Picutre 2. Fraction of Mumijo (Antartic) 

The presence of glycerol-related ethers akin to Mumijo components in shark liver oil, 
utilized in therapy and prevention for decades, underscores the biomedical promise of 
Antarctic Mumijo, particularly in neuroprotection and potential benefits for bone health and 
antimicrobial properties. In a broader discussion, the established and anticipated biomedical 
activities of various organic fractions from Antarctic Mumijo are explored, alongside 
potential estimations regarding the role of inorganic, mineral components in bone disease 
repair. A schematic representation of Antarctic Mumijo samples is provided, showcasing 
layered depositions of waxy organic material, emphasizing their self-evident structure and 
the potential for further analysis and understanding. 
 

CONCLUSION 
In conclusion, the chemical analysis of Mumijo extract, particularly focusing on the 

ester wax fraction, sheds light on its intricate composition and potential biomedical 
applications. Utilizing GC-MS methodology proposed by Reiter et al., the research provides 
insights into the natural state of wax composition, elucidating reliable profiles of wax 
esters. Notably, the presence of isomeric wax esters with identical carbon numbers yet 
differing in the positioning of ester groups signifies the complexity of Mumijo's chemical 
makeup. Additionally, the identification of glycerol derivatives in fractions D/2 and D/3 
through NMR analysis highlights the diverse organic components present in Antarctic 
Mumijo. Comparisons between fossil and non-fossil samples reveal similarities in 
composition, with wax esters dominating and notable absences of certain components like 
cholesterol esters. These findings suggest promising biomedical applications, particularly in 
oriental treatments for various ailments such as wounds, skin diseases, tuberculosis, and 
respiratory issues. Moreover, the presence of monoalkyl glycerol ethers and (α-glyceryl 
ether of) fatty alcohols underscores Mumijo's potential neuroprotective effects, offering 
possibilities for treating neurological diseases and inflammation modulation. 
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The biomedical promise of Antarctic Mumijo is further underscored by the similarity of 
its components to those found in shark liver oil, which has been utilized for therapeutic 
purposes for decades. Exploring the established and anticipated biomedical activities of 
Mumijo's organic fractions provides valuable insights into its potential applications in 
neuroprotection, bone health, and antimicrobial properties. The schematic representation of 
Antarctic Mumijo samples accentuates the layered depositions of waxy organic material, 
inviting further analysis and understanding of this intriguing natural substance. The 
research contributes to the growing body of knowledge surrounding Mumijo and highlights 
its biomedical potential, paving the way for future studies and applications in the field of 
medicine and health. 
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