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 
ABSTRACT 
 
Conching has been essential in the chocolate processing 
process because it results in a smooth choco mass with a 
distinctive aroma and taste. The process goes through three 
distinct phases: dry, pasty/ plastic, and liquid. Each of these 
stages affects the chocolate's flavor, flow properties, color, 
and texture. Variations in conching time and temperature 
resulted in differences in viscosity, texture, and flavor. 
Conching causes the solid particles to coat the fat phase, 
altering the chocolate's flow properties. The viscosity 
decreased as the sugar particle layer and cocoa mass 
increased, reducing particle interaction. The presence of 
components such as pyrazine, phenolic acid, and caffeine 
contributes to the flavor of chocolate. Meanwhile, volatile 
aromatic compounds and macromolecules such as 
carbohydrates and proteins degraded into amino acids 
influence the aroma of chocolate. Solid particles can be coated 
with the fat phase during conching to alter the chocolate's 
flow properties. Temp and conching duration parameters 
influence the chocolate's hardness. Furthermore, the 
oxidation and emulsification of tannins cause color changes. 
Conching effects on various physicochemical characteristics 
that affect the quality of chocolate, including flavor, flow 
properties, color, and texture., are discussed in this review. 
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1. INTRODUCTION 

Chocolate is a functional food that is world-famous due to 
its distinctive flavor and aroma. Chocolate is frequently 
consumed directly as a snack or as a standard option in 
chocolate-based food products such as bread, cakes, and 
various beverages. Behind the delectability, chocolate is 
demonstrated to be a complex multiphase system. Chocolate 
comprises solid particles like cocoa nibs, sugar, milk powder, 
and a continuous phase (cocoa butter, an emulsifier, or milk 
fat) [1]. Chocolate making involves a complex process to get 
good quality chocolate. 
 
 

Cocoa nibs are the primary raw material used in 
chocolate production, and their quality determines the final 
satisfaction of the customers [2], [3]. Apart from raw 
materials and other supporting materials, processing 
techniques and particle size distribution significantly affect 
the physical, rheological properties, and organoleptic 
perceptions of chocolate [1]. 

Conching is a stage of chocolate production that is 
directly related to the chocolate's quality. This stage is also 
one of the most time-consuming in the chocolate-making 
process. Conching is a process that transforms a 
heterogeneous mixture of cocoa butter/ fat, sugar, and cocoa 
solids into a uniformly liquid [4]. Conching's primary 
function in chocolate production is to mechanically break 
down aggregates and reduce particle friction by combining a 
dispersing agent with a physical process, specifically friction 
and crush [4]. Conching is a critical process that ensures the 
chocolate mass has a fine texture and develops a distinct 
aroma and flavor. Variations in conching temperatures and 
times can result in various chocolate viscosities, textures, and 
flavors [5]. Thus, it is essential to discuss the effect of 
conching on physicochemical characteristics that determine 
the quality of chocolate, such as flavor, flow properties, color, 
and texture. This information will aid in producing 
high-quality chocolate. 

 
2. CHOCOLATE'S CONCHING PHASE 

Conching is a technique of chocolate processing in which 
a mixer and agitator, known as a conche, distributes the cocoa 
butter evenly and acts as a "scrub" of the particles [6]. It 
processes divided into three stages: dry, paste, and liquid. 
Cocoa nibs are mechanically crushed by a conche machine 
during the dry and paste phases. It will evaporate the 
material's water content and the undesirable volatile 
compounds from the cocoa beans. The relatively high 
temperature during the conching process also causes several 
chemical reactions resulting in chocolate flavor patterns. Low 
molecular weight volatile compounds, such as 
tetramethylpyrazine and benzaldehyde, are released. The 
presence of cocoa butter/ fat and an emulsifying agent in 
chocolate formulations aims to increase flowability. It is 
essential to reach the rheological properties requisite for 
tempering and molding. Lecithin is usually used as an 
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emulsifier in the chocolate industry. In the chocolate industry, 
lecithin is commonly used as an emulsifier. The dry phase of 
conching is critical to achieving good chocolate quality and is 
regarded as a crucial step in flavor development compared to 
the liquid phase [7], [8]. 

Conching is the final stage after mixing and refining. It is 
crucial in determining the viscosity, texture, and flavor of 
chocolate [9]. For a long time, this process can reduce particle 
size, evaporation of moisture, the release of volatile and acidic 
components, and oxidation to encourage the development of 
taste through heat generated by friction. The conching 
temperature varies according to the chocolate's formulation. 
The conching temperature varies depending on the 
chocolate's formulation. Conching dark chocolate can be 
done at a temperature of 70 °C and continued until it reaches 
82 °C. In milk chocolate, it is done at a temperature of 60 °C 
[10]. However, it chose a high heat of <70 °C because it would 
be optimal to reduce the moisture content to <0.5%. In this 
condition, the cocoa butter is more liquid, which helps coat 
the particles and promotes the Strecker reaction [11], [12]. It 
saw the conching conditions for varying chocolate in Table 1. 

Additionally, the conching temperature can be affected 
by the ingredients used in chocolate. Meanwhile, Engeseth 
and Ac Pangan [13] suggest keeping dairy chocolate products 
at less than 50 °C to prevent the Maillard. While conching 
lasts between 16 and 24 hours. Conching time, which is 
increasing, is undesirable because it affects process costs and 
increases temperature and mixing speed, affecting chocolate's 
flow properties [14]. 

 
Table 1. Conching conditions on various chocolate 
formulas 
Sample  Conching 

duration; temp 
Conche Ref

. 
Milk chocolate 12 hr 10 min Double-overth

row 
[9] 

Fiber-enriched 
milk chocolate 

15 hr; 60 °C nm [15] 

Dark compound 
chocolate 

6-8 hr; 55-60 °C nm [16] 

Composite meat 
chocolate 

6 hr Prestige wet 
grinder 

[17] 

Dark chocolate 
incorporation 
with Sacha 
Inchi oil 

12 hr Two-roller 
refiner 

[18] 

Dark chocolate 
from 
reconstituted 
cocoa liquor 

7.5 hr; 60 °C Buhler conche [19] 

Reduced-sugar 
chocolate 

21.5 hr; 50 °C Spectra 11 
Melanger 

[20] 

Dark chocolate  Dry phase: 2 hr; 
60 °C; 1200 
rpm (clockwise) 
and 4 hr; 80 °C; 
1200 rpm 

Bühler 
ELK'olino 
conche 

[21] 

Sample  Conching 
duration; temp 

Conche Ref
. 

(anti-clockwise) 
 Liquid phase: 

15 min; 45 °C; 
2400 
(clockwise) and 
15 min 
(anti-clockwise)  

nm= not mentioned 
 
 
3. CONCHING'S EFFECT ON THE 

PHYSICOCHEMICAL PROPERTIES OF 
CHOCOLATE 

 
3.1 Flavors' quality 

Flavors are critical components in determining the 
quality of chocolate produced. Several alkaloids, including 
phenolic, theobromine, caffeine, pyrazine, peptides, and free 
amino acids, influence the flavor. Additionally, tannin and 
polyphenol components contribute to the harsh and bitter 
chocolate [22]. The bitterness of the cocoa develops or 
becomes more pronounced during the drying and roasting 
processes, which begin with fermentation and continue 
through drying and roasting [23]. 

The aroma of chocolate is affected by macromolecules 
such as carbohydrates and proteins degraded to an amino 
acid. Chocolate's aroma is highly complex chemically due to 
polar and non-polar compounds like hydrocarbons, ketones, 
aldehydes, alcohol, furanones, esters, acids, and pyrazines 
[24]. Sugar affects how pyrazine compounds and several 
volatile components that impart flavor to chocolate-based 
food products are formed. According to Khairy et al. [25], it is 
necessary to consider the effect of the fat phase on the release 
of aromas in the oral cavity concerning volatile and 
non-volatile compounds. Numerous aspects influence the 
development of chocolate flavor, including precursors, cocoa 
bean genotype, soil conditions, environmental influences, 
fermentation methods, drying techniques, roasting, and 
conching. Conching is crucial to the formation of chocolate's 
flavor profile. Conching can remove excess moisture and 
volatile compounds from particles and reduce their size [13], 
[26]. So, it can result in the formation of specific components.  

Excluding non-volatile acids like lactic, tartaric, 
succinic, citric, and oxalic acids, the volatile acid compounds 
of cocoa beans decreased significantly during roasting. 
However, as roasting time increases, the pyrazine 
concentration rises [25], [27]. The more time it takes to 
process the cocoa beans, the more intensely colored they will 
be. It is due to the material's Maillard reaction. This reaction 
is necessary for forming aldehyde and pyrazine compounds, 
which also significantly impact chocolate taste [22], [24]. 
This reaction also occurs during conching as a result of the 
generated heat. Maillard reactions occur in milk protein and 
lactose during the manufacturing of milk chocolate. 
Short-chain peptides and amino acids are frequently linked to 
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the chocolate flavor as precursors. It is necessary to modify 
the properties of peptides and free amino acids derived from 
various raw materials during conching. Conching produces a 
distinct chocolate aroma. It results in changes to the pyrazine, 
a volatile, heterocyclic nitrogen component [28]. The 
pyrazine group is a volatile substance that contributes to the 
flavor of chocolate [24]. Tetramethylpyrazine plays a critical 
role in developing chocolate's aroma [29]. Numerous factors, 
including weather, maturity level, and cocoa variety, can 
affect pyrazine levels [30]. 

While it can remove undesirable volatile components 
through conching, the flavoring components that give 
chocolate its distinctive flavor must be protected. Significant 
variables affecting the machine's operation, such as 
temperature, time, and shear effects, are adjusted according to 
the processed chocolate formula. Excessive conching causes 
aromatic compounds to evaporate quickly [31]. Each 
component's evaporation rate varies depending on the 
material [32], [33]. However, the concentration of the 
majority of compounds that contribute to aroma decreases, 
particularly in the fat phase, and tends to be constant in the 
water-soluble phase. 

 
3.2 Rheological properties 

Another important factor used by reference to evaluate 
the process and product quality are chocolate's rheological 
properties. These characteristics impact the overall product's 
quality and stability viscosity, consistency, taste, and aroma 
perception in the mouth [34]. Deformation and errors during 
the processing process, particularly those associated with 
molding, are directly related to the rheological and other 
properties of the product, which can result in production 
losses. 

Chocolate's rheological properties are influenced by 
formulation (type and concentration of fat or emulsifier) and 
processing (refining, conching, and tempering) [35], [36]. 
Conching coats the solid particles in a fat phase, altering the 
chocolate's flow characteristics. Conching can reduce 
chocolate's viscosity by reducing its moisture content during 
processing, thereby altering its rheological properties. To 
minimize the detrimental effect of moisture on these 
properties, it is generally necessary to select a high-quality 
raw material and control conching conditions. 

The coating of sugar and cocoa particles thickens as fat 
and lecithin are added during the conching process. As the 
layer thickness increases, the interaction between one particle 
and other particles decreases, lowering the viscosity value 
[36]. High temperatures conching reduce the yield stress and 
viscosity. Due to the large gap between the solid aggregates, 
cocoa butter can become immobilized. Chocolate's 
rheological properties are significantly affected by the amount 
of immobilized cocoa butter. Conching of agglomerated 
particles results in structural and quantitative changes that 
affect their resistance to melting. The existence of lecithin, 
fat, and emulsification influence chocolate melting [36]. 
Lecithin and cocoa butter residue added at the end of the 
conching give the chocolate a lubricating effect.  

The onset of the lubricating effect is accompanied by an 
increase in particle mobility, decreased particle interaction, 
and reduced viscosity. The addition of the two materials alters 
the flow properties of the chocolate mass by reducing particle 
aggregation and interactions between particles. When the 
moisture content is insufficient to evaporate during the initial 
stages of conching, an emulsifier such as polyglycerol 
polyricinoleate (PGPR) must be added. It is intended that the 
water content of the mixture remains stable and does not 
adversely affect the chocolate's rheological properties [37]. 

 
3.3 Color properties 

Conching affects the color change of the resulting 
chocolate [8], [37]. Its changes occur because of the tannin's 
oxidation and emulsification. Prawira and Barringer [8] 
examined the impact of conching time on milk chocolate 
formulations. They reported that the extended conching time 
decreased particle size perceptions and produced more 
vibrant chocolate that consumers preferred. 

Chocolate contains tannin compounds that are most 
effective between 60-80 °C. If the conching process is 
performed at a temp higher than the effective temp, the 
tannins' work will be impaired, as will other properties. 
Organoleptic testing of the taste, color, smell, and texture of 
chocolate demonstrates that the color produced by conching 
depends on each cocoa bean origin's roasting and conching 
times [5]. 

 
3.4 Textural properties 

Hardness is the primary factor affecting the texture of 
chocolate. Fat and sugar content, particle distribution, 
tempering process conditions, and conching temperature are 
factors to consider in chocolate hardness [38], [39]. The 
coating of solid particles with fat components affects the 
smooth texture [12]. Temperature and conching time 
combinations affect the properties of the resulting texture [8]. 
Chocolate's texture has an impact on taste perception. It can 
cover up chocolate's distinctive taste due to its melting and 
unsuitable texture [40]. 

Melting chocolate in the mouth occurs due to the cocoa 
butter melting due to the body's temperature. Melting alters 
the structure of the food as it is masticated. The dynamic 
process of melting chocolate in the mouth involves a phase 
transition from a solid-state at ambient temperature to a 
smooth solid suspension at body temperature. Chocolate 
melts in the mouth, mixes with saliva, and undergoes a phase 
change when consumed [41]. Melting chocolate at body 
temperature indicates that the cocoa butter crystals are in the 
V form. It forms the most stable and is obtained through the 
proper tempering process. It also has a melting point of 
approximately 34 °C [35]. When the chocolate enters the 
mouth, this condition causes it to begin melting. The 
organoleptic properties of chocolate are highly dependent on 
the properties of cocoa butter as a continuous phase [42], [43]. 
The hardness level and the size of the chocolate particles will 
both decrease during the oral process. As particle size 
decreases, the surface area available for heat transfer 
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increases [44]. This process results in a breakdown of the 
formation of chocolate particles, which intensifies the melting 
process of chocolate. 

 
4. CONCLUSION 

Conching is a critical process that affects the flavor, 
texture, color, and flow properties of chocolate. The conching 
is divided into three phases: dry, pasty, and liquid. The 
combination of temperature and conching time affects the 
chocolate's hardness. Conching for an extended time was 
shown to result in a lighter brown color that consumers prefer. 
Numerous components contribute to the flavor of chocolate, 
including phenolic acids, caffeine, and others. Additionally, 
ingredients such as aromatic compounds and carbohydrates 
can influence the aroma produced by chocolate. 
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