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Abstract  

In this research paper, there are six factors to be considered to review the solids and aromas of 

coffee volatiles particularly to augment the sniff of robusta or low-quality arabica coffee. It also 

includes information on how the coffee culture uses green coffee beans, which it inoculated in 

various cultures to produce better flavors and aromas. Other factors such as shade and altitude on 

VOPs and other profile compounds cannot be established but may be influenced by surveys. A 

new roasting technique has enhanced the content of the compounds that provide the coffee with 

the desired smell. To this end, the study also discusses the effects of cold-brew coffee extraction 

methods on the next coffee scent. omics technology is one of the key techniques in the 

identification of coffee aroma and mechanisms of quality production. It is possible that each post-

harvest parameter influences volatile organic compounds in a specific manner and this will assist 

in determining the ideal post-harvest parameters for producing great-tasting, premium coffee beans 

and drinks.  
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Introduction 
 

Due to its amazing color, stunning appearance, pleasant taste, and energizing properties of 

caffeine, it is one of the most popular brewed beverages globally. Despite the fact that there are up 

to 80 different species of coffee, only two are widely grown for human consumption: Such as 



 
arabica and robusta, which contribute to approximately 60% and 40% of the overall world 

production of coffee, respectively [1]-[4]. 
 

The chemical compounds in the coffee comprise caffeine, chlorogenic acid, trigonelline, 

diterpenes, phenolics, and volatile organic compounds (VOCs), and their biological attributes are 

helt as pharmacological properties such as refreshing, antidepressant, antioxidant, antibacterial, 

and anticancer activity; ability to protect the DNA, among others [5][6]. Many analytical 

investigations involving the chemistry of coffee have been done at the beginning of the 21st 

century and most of them have been focused on the analysis of volatile organic compounds 

(VOCs), which have been postulated as one of the primary factors determining the quality and 

acceptability of coffee [7][8].  
 

Approximately, one thousand VOCs that are present in coffee brew have been discovered over the 

last few decades, as a result, while 5% of the VOCs were apprehended, only a small portion 

actually contributes to the smell of coffee [9][10]. The 399 of them contain VOCs that are 

heterocyclic in nature and belong to various categories like pyrroles, furans, thiazoles, oxazoles, 

thiophenes, pyridines, imidazoles, and pyrazines [11][12].  
 

In addition, following the extraction the remaining products are alcohols, hydrocarbons, acids, 

anhydrides, phenols, and sulfur compounds and the amounts of pyrazines, furans, aldehydes, 

ketones, pyrroles, phenols, furanone, pyridines, thiols, terpenes, and S-containing compounds in 

coffee are as follows: Apyrazines, 6-Furans, aldehydes, ketones, pyrroles, phenols, furanone, 

pyridines, thiols, terpenes, and etc [13]-[15]. 
 

The given study showed that post-harvest processing and roasting, storage, and extraction 

conditions influence VOCs other than reviewing that coffee depending on the species and region 

of origin has different VOCs [16][17]. When compounded together and in such close proximity, 

these components can lead to a wide range of possible effects on the flavor and aromas of coffee, 

therefore, the subject area of coffee volatiles presents much of potential research avenues in the 

scientific domain [18][19].  
 

Because the essential compounds of coffee volatiles are more subtle and more complex in nature 

than other roasting, brewing, or grinding methods, it will be easier for the coffee industry to control 

the perfect coffee flavor through processing or other management approaches if they comprehend 

how coffee volatiles emerge and the factors that affect them [20][21]. 

Those further can help to improve the quality of coffee and sustain the industry into the right 

competition level it is essential for the planting, breeding, and storing of coffee to take place as 

well as for other factors involved, therefore, we provide comprehensive variables and cost analysis 

and explain how each has an impact on coffee volatiles in this research [22][23].  
 

 

Characteristics for Plantic in Terms of Species 
 

 



 
Despite the fact global differentiations are clear on the species of coffee plants there are only two 

sub-species that are cultivated and they are known as robusta and arabica. These species are 

distinct from other species, and besides, make drinks with distinct sensory properties, as well as 

possess certain physicochemical characteristics. Several authors since the year 2000 have reported 

that robusta and its derivatives with strong earthy and spicy roast aroma while arabica contains 

caramel and sweet roast flavor which are linked to higher concentrations.  
 

From this list of compounds and the types of chemicals that are expressed as coffee scent, it is 

revealed that quantities more in the arabica species and those that strongly impact on coffee aroma 

are spiced, sweet caramel, and oil buttery chemical descriptions.  
 

Further, it was determined that arabica coffee has higher mean values of furan, methanol, and 

acetic acid than robusta. Eventually, it emerged that higher concentrations in roasted Robusta 

coffee because their responsible for the earthy, smokey nutty spice and roasted flavors. There is 

the tendency to state that to the extent there is more robusta coffee, possibly due to these 

undesirable notes, the related beverage is of poor standard.  
 

But that is not so anymore because of technological advancement in both precursor manipulation  

and roasting of the coffee grains, today robusta coffee and the low-quality arabica, have better 

taste.  

Liu and colleagues investigated the strategies for changing the concentration, availability, and 

location of aroma precursors by developing a model system that involved pre-treating robusta 

coffee green beans with sugar solutions including glucose, fructose, and sucrose. 22 It thus 

becomes evident in the results that 80% robusta coffee which was sprayed with 150 g kg−1 of 

fructose is most similar to 100% arabica coffee. In addition, after the experiment of six weeks of 

storage time, it could be stated that the scent of the robusta coffee beans treated with natural 

essential oils increased its stability. 
 

Also, research conducted by this research organization revealed that the aroma acquired by the 

robusta coffee treated with 2% acetic acid was similar to that of the arabica kind and that the 

proportion that can be mixed with the robusta to produce a blend could be increased from a ceiling 

of 20% to as high as 80%. One of the two named “pre-treatments” experiments changed the flavor 

precursors while the other experiment changed the physical and chemical reaction paths that 

determine the scent of the beans during roasting. Similar positive outcomes have also been reported 

in the transformed fragrance of Robusta coffee through the application of steam. Also, the 

influencing factors regarding coffee are demonstrated in Figure 1 as shown below: 

 



 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Influencing parameters of coffee based on aromatic compounds 

 

Currently, there are two main methods to improve the robusta coffee flavor: the addition or 

modification of certain tastes, namely the flavor precursor sugars and carboxylic acids, or the 

Roasting reaction process, which is also known as the Maillard reaction.  
 

One of the major nonenzymatic browning processes that occur during the roasting of familiar foods 

such as coffee, chocolate, and bread, as well as in tobacco is known as the Maillard reaction. The 

temperature at which the Maillard reaction begins for beans is nearly 160 °C.  
 

It is a complex process that occurs when ammonia reacts with carbohydrates and amino 

compounds, or when it is exposed to heat and comes into contact with reducing sweetening agents 

or substances containing ketones. The expectations of amino acid treatment as the new technology 

of improving the perfume of robusta are expected in the forthcoming years. Another important 

reagent of the Maillard reaction is amino acids which have been deployed effectively in 

questioning the flavor of pepper. Therefore, a little more to it, the Maillard reaction thus provides 

the avenue to improving the flavor of roasted foods and given that the variables pertaining to it 

including reactants, time, temperature, and pressure could be further investigated to improve the 

flavor of coffee in the future. In addition, all coffee species such as robusta or arabica have many 



 
cultivable varieties, which should be researched in more detail as they may potentially have an 

influence on the flavor of coffee drinks and their overall quality. 
 

 

Environmental Factors in terms of Geographical Origin 
 

 

The features of the origin location are intrinsic to the superior quality of the coffee with all its 

extraordinary properties. For example, Columbian coffee is round, rather sour, and sweet with a 

strong perfume and thick taste, but not overdosed, arabica coffee from Yunnan province in China 

is not so strong, and fragrant, but not intensive, a little acid, Brazilian coffee is mildly bitter, light, 

warm with the unrestrained tropical palate and with good combination makes blended coffees.  
 

According to the world, Brazil is the more dominant producer of coffee followed by Vietnam, 

Indonesia, Columbia, Honduras, Ethiopia, Peru, and Guatemala In general arabica is more flexible 

than robusta which comes under direct sunlight. The examination of the potential chemical 

constituents of coffee aroma has received considerable attention and research has shown a positive 

relationship between fragrance components and concentration and climatic conditions as well as 

geographic location of the coffee beans. 
 

As a consequence of origin, the most often debated aspect of the environment is altitude; its 

importance has increased with changes to temperature, oxygen, and ultraviolet sun exposure. 

These factors involved in altitude were established to influence the photosynthetic and 

transpirational activity of the coffee plant and therefore the volatile and non-volatile composition 

of the product which is directly related to coffee flavor.  
 

Though precisely, the concept of altitude has its positive impacts that are highly hinged on the cold 

climate. There is hence the belief that coffee aroma precursors are likely to accumulate in greater 

proportions at low temperatures during the ripening process as compared with higher temperatures. 

From the material of published research, high-grown coffee seems to get better cuppers reports 

regarding flavor, body sweetness, and aroma or things like chocolate, almond, and caramel when 

compared to coffee originating in low altitude regions. The evaluations of green beans using four 

wet processing techniques in six different altitude classes averaging about 1000m above sea level.   
 

Roasting Features and Parameters 
 

However, if the discussion of roasting is to be made and the aroma of coffee is to be understood, 

proper discussion has to be made in this context. The altering of chemical composition in the beans 

is made possible through roasting since it favors the formulation of the favored constituents. Green 

coffee beans have also a smell that is not only faint but which is worth being marked as unpleasant. 

In the roasting process though, the composition of green coffee beans being roasted also plays a 

major role in determining the color, taste, and smell of the roasted coffee. The evidence resurrects 

the fact that most of the components of green coffee beans that are present are hardly affected by 

roasting. Also, stimulants of roast aroma that are formed during roasting are sucrose, amino acids 



 
(Maillard products), carbohydrates, chlorogenic acids, trigonelline, protein, and lipids. When 

roasting, several different processes go on and complete the task. Maillard reaction, 

caramelization, and Strecker degradation are some of the reactions that can take place. The 

chemical parts in raw coffee beans undergo the reactions mentioned so as to make the development 

of the unique and desirable flavor of coffee possible. These reactions involve the formation of 

VOCs; furans, pyrroles, pyrazines, furan, pyridines, indoles, phenols, acid, aldehyde, ester, 

ethanol, and ketone.  
   

Conclusion 
 

 

In this research, six factors will be evaluated to define their effects on coffee consumption and 

production. Consequently, what little smell the robusta coffee gourmet or low-quality arabica 

possess in their raw form can be increased by sophisticated technology, which would be a subject 

worthy of research. However, a favorite area of study for increasing the distinctiveness /of the 

taste, as well as the smell of coffee is to propagate green coffee beans using various initial cultures. 

Though the detailed impact of shade and altitude on the concentration of VOCs and CAPs is 

largely unknown, several previous studies have pointed an arrow toward it as a possible factor. 

The first remarkable peculiarity is the change in the roasting method. It has been found to have 

undergone a remarkable change with positive results on the coffee aroma blend composition. 

Among the most popular techniques for coffee extraction in use today, cold-brew coffee can be 

advertised as one of the most outstanding, which makes it important to pay more attention to how 

this method impacts coffee aroma. Among the most verified instruments for investigating the 

composition and production of coffee aroma, as well as the general mechanisms of its quality 

formation, it will be possible to name omics technology. Coffee producers and scientists would be 

able to adjust post-harvest factors to obtain the desirable VOCs by understanding how each factor 

influences VOCs, thus enabling the continued production of tasty and high-quality coffee beans 

and beverages.  
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