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ABSTRACT
Minced meat is a crucial and widely accepted ingredient used in the preparation of 
various foods that are widely consumed worldwide. Because of its versatility and 
handiness, it is used in various dishes, such as emulsion-based meat products, 
meatballs, sausages, patties, and hamburgers. The ground size has a significant effect 
on the meat quality attributes. Based on ground size, minced meat can be categorized 
into three types, viz., fine, medium, and coarse. The present work critically reviewed 
the impact of ground size on the various quality attributes of meat and meat products. 
The different ground sizes obtained as a result from different processing methods 
(such as by using a mincer, grinder, or knife) had a significant impact on the meat 
quality attributes, including juiciness, flavor, color, pH, tenderness, and sensory 
evaluation. However, the changes in the meat quality parameters are not only caused 
by the intensity of the mincing/grinding or the amount of non-intact cells (ANIC), but 
also by the breakdown of the muscle fibers, structure loss, connective tissues, 
myofibrillar proteins, and exposure of the surface area. The results of the study revealed 
that mincing sizes influence the quality parameters such as textural integrity, WHC, 
color, juiciness, and pH.

Introduction

Several factors affect the quality of meat and meat products and are grouped into extrinsic and intrinsic 
(Cardona et  al., 2023; De Lima Jùnior et  al., 2016). Intrinsic factors are related to the product’s character-
istics, such as appearance, color, water holding capacity (WHC), pH, tenderness, fat and protein content, 
and chemical composition of the meat (Dey et  al., 2020; Ferreira et  al., 2024). These factors have a greater 
influence on consumer acceptance of minced meat and its products. Mir et  al. (2017) reported that flavor 
and tenderness are the most important factors considered by consumers in acceptance of meat, while 
other studies reported that the appearance of the meat, which accounts for the quality of fat and visible 
moisture, has a significant impact on consumer acceptability and influence on purchase (Cardona et  al., 
2023). Furthermore, factors such as meat processing techniques, storage conditions, and packaging have 
a great impact on the quality of meat.

Meat processing is a complex process involving a chain of operations aimed at transforming raw 
muscle tissue into products with enhanced shelf life, safety and consumer appeal. Among these opera-
tions, mincing plays an important role in the production of several products.

Meat mincing is one of the most common methods used in the meat processing industry, in which 
raw meat is cut into smaller particles. Meat mincing is performed to homogenize and standardize the 
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meat, which is suitable for a variety of products (Ong et  al., 2020). Minced meat is an important com-
mercially accepted ingredient used in the preparation of different foods consumed globally because of 
its versatility and handiness and is used in various dishes such as meatballs, sausages, patties, and ham-
burgers (Kaur et  al., 2023). Minced meat has become a popular food component because of its ease of 
processing and as a good protein source, along with essential amino acids, minerals, and vitamins (Zeng 
et  al., 2022).

The choice of meat ground size can vary based on the consumer’s preferences and intended use, 
which has a profound impact on the processing parameters (Luo et  al., 2021). However, studies have 
indicated that further processing of minced meat significantly changes consumers’ perception of meat 
quality (Berger et  al., 2022; 2023). This indicates a good relationship between mincing size and meat 
quality. Meat quality parameters such as color, texture, juiciness, drip loss, and cooking loss can be 
affected by minced size (Berger et  al., 2023).

While review studies have detailed the mechanical aspects of meat grinding and minced size vs tex-
ture and juiciness, however, there is a conspicuous absence of comprehensive analyses that correlate the 
granular size of the minced meat at a molecular level with specific quality parameters such as protein 
structure, fat distribution, nutritional retention and flavor profile. A deeper investigation into these under-
explored areas would enhance meat processing methods, provide opportunities for the meat/food scien-
tists and technologists for the optimization of minced meat products in terms of sensory appeal and 
consumer preference. Thus, the present study critically examines the impact of ground particle size on 
the quality of meat and meat products. It synthesizes findings on how different ground sizes affect meat 
quality parameters such as color stability and texture. Moisture retention, oxidative changes, and sensory 
characteristics. The study hypothesized that mincing significantly influences the physicochemical and 
sensory properties of the meat and the final products, with finer minced size improving texture and 
Water retention Capacity, while larger minced size may preserve better flavor intensity and juiciness.

Methods

A comprehensive search of relevant research articles and review papers was conducted using various 
scientific databases such as Scopus, Google Scholar, and PubMed. The focus of the study was on papers 
related to ground, mincing, comminution, and chunking of meat and their effects on meat quality 
parameters that are published in English. This includes an analysis of the methodologies and key findings.

Grinding techniques

Mechanical grinding of meat is performed by passing the meat through a cylindrical tube equipped with 
a rotating screw/cross-shaped knife that cuts the incoming meat into smaller particles by rotatory shear 
cuts (Schnäckel et  al., 2011). At the end of the rotating shaft, the cutting system is followed by a station-
ary perforated disc/hole plate having pores size of 1–13 mm. The deboned meat chunks are compressed 
by the rotating shaft and pushed towards the cutting system followed by cutting by revolving knives 
and extruding through the holes of the hole plate. The meat grinders could be electrical (operated by 
electricity) or manual (operated by turning the cranks manually by the operator) and using screws or 
other mechanisms to chop the meat into finer particles of desired size. Furthermore, in the meat pro-
cessing industry, the processing line also has mixing and shaping effects in addition to grinding, which 
is attributed to the different mechanical forces applied to meat (Berger et  al., 2023).

The flow diagram below (Figure 1) shows the various steps commonly followed by the mincing meat 
industry.

Various sizes of mincer and grinder blades used in mincing meat are presented in Figure 2.

Meat mincing size on meat quality parameters

Several studies have indicated that the change in meat quality parameters of ground meat is a result of 
the intensity of the processing of raw meat into a different ground form, which leads to cell destruction 
and structural alteration of the meat (Bolumar et  al., 2021; Witte et  al., 2022; Yu et  al., 2017). Haq et  al. 



Cogent Food & Agriculture 3

(2024) and Akhtar et  al. (2013) also reported that grinding meat to a finer form reduces muscle fiber and 
collagen size, thereby increasing the tenderness of the meat, leading to the production of a large surface 
area, resulting in the release of muscle protein and consumer appearance of the developed products. 
Research indicates that finer ground meat of < 3 mm size can enhance meat tenderness by breaking 

Figure 1.  Flowchart of mincing process. Source: Berger et  al. (2022).

Figure 2.  (a) Mincer of different sizes (b) grinder blades of different sizes. source: (a) Made-in-China (2024) (b). Superior 
Food and Machinery (2024).
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down muscle fibers more thoroughly, while carefully controlled processing conditions ensure that juici-
ness is retained (Warner et  al., 2021).

The process of grinding meat into coarse, medium, or finer particle sizes not only facilitates the for-
mation of uniformly shaped products when moulded but also enhanced meat tenderness and ensures a 
uniform flavour distribution (Patel et  al., 2023; Sen et  al., 2022). Studies have suggested that these 
changes are not only affected by the cut size but also by the breed and age of the animal play a sig-
nificant role (López-Pedrouso et  al., 2020, Schumacher et  al., 2022).

The study by Suman and Sharma (2003) examined how different ground sizes of minced Buffalo meat 
(3, 4, and 6 mm) influenced its physicochemical and sensory properties. In this study, the meat was 
minced separately through a plate orifice of different sizes. Fat and other additives were added to the 
minced meat and processed, into a molded raw patty, which was boiled and later cooked for a specific 
time. The samples of the cooked patties were analyzed for proximate composition, pH, and sensory eval-
uations. The findings of the study revealed that, in terms of proximate composition, pH, and sensory 
evaluation, the different minced sizes (3, 4, and 6 mm) did not significantly affect (p > 0.05) the quality of 
the low-fat cooked minced buffalo meat. This indicates that the overall nutritional content, acidity, and 
sensory appeal remained largely unchanged across the different particle sizes. However, the result of the 
shear force showed a significant increase as the minced size increased. This could be a result of the 
presence of a larger particle size owing to the larger ground size, resulting in the production of tougher 
meat products. The authors concluded that minced meat size affects the quality of buffalo meat patties 
and recommended the use of the smallest size (3 mm) as an acceptable ground size to improve the 
tenderness of meat as other indices remained the same regardless of the ground sizes.

Caldas-Cueva et al. (2021) study agrees with the findings of Suman and Sharma (2003), which reported 
an increase in the textural quality of minced chicken meat with an increase in the minced size. This may 
be due to an increase in particle size leading to reduced protein breakdown, retention of muscle fibers, 
and improved moisture retention resulting in firmer, more cohesive, and often more desirable texture. 
However, Afshari et  al. (2017) conducted a similar study with disagreement in the results, he studied the 
effects of the degree of comminution on texture and sensory indices of low-fat beef burgers. The study 
used batches of lean and fat from old heifers, which were frozen for 2 weeks at −23 °C to mimic com-
mercial practices and separately minced into different sizes of 2, 5, and 10 mm with a commercial mincer. 
The textural properties of the minced product were analyzed using Kramer shear (KS), Warner Brazier 
(WB), and TPA. The results on cook loss and pH values indicated no significant differences (p > 0.05) 
among the different minced sizes, whereas the results for sensory and texture showed significant differ-
ences (p < 0.05) between the finely comminuted and the other two plate size orifices (large and medium).

The above results obtained for the sensory assessment are not in agreement with the findings of 
many studies that increasing ground size due to variability of methods leads to a decrease in texture 
scores associated with sensory properties of meat products (Ruiz et  al., 2017). The findings on the effects 
of different ground-size meat products on texture assessment indicate that no significant difference 
exists for the TPA method, while KS and WB methods show differences among the minced sizes and 
further asked about the inability of the TPA method to identify differences among the treatments, ren-
dering this technique useless for the assessment of the product. This could be due to the fact that TPA 
measures the compressive and elastic characteristics of the meat, which might not be affected by the 
differences in minced sizes compared to methods that assess the shear strength (KS and WB). The study 
concluded that beefburgers produced using 5 and 10 mm plate orifices were superior in terms of 
acceptability.

Fauzi et  al. (2021) investigated the effects of ground meat size on the quality of burgers made from 
spent laying duck meat, which were frozen, thawed, deboned, and ground into four different orifice sizes 
(4.5, 6, 8, and 10 mm) in a meat grinder. Duck meat burgers were prepared using 75% duck meat, 9% 
ice flakes, 5% Soy protein isolate, and Tapioca flour, 3% condiment powder, 2.5% vegetable shortening, 
1.5%, 1% konjac powder, 1.5% salt, and 0.5% sugar. The Minced meat was prepared manually according 
to the procedure described by Ramadhan et  al. (2012) and was conducted at a controlled temperature 
(4 °C). The molded burger prepared was frozen at −18 °C for 3 hours, the Samples were used for the 
analysis of meat quality parameters (color, TPA, sensory evaluation) and were conducted in triplicate. The 
findings of the study indicated that the duck burger produced with the larger orifice size has lower fat 
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and protein than the small orifice size. The observed increase in hardness, particularly in the large ground 
sizes, may be attributed to the higher connective tissue content of spent duck meat, which inherently 
contributes to increased toughness. The use of a large orifice size resulted in lower fat and protein which 
would likely reduce the moisture and texture of the duck burger, which can negatively impact on the 
overall meat quality (juiciness and flavor).

The results for color analysis showed no significant differences (p > 0.05) between the different ground 
sizes; however, the values decreased in the order 6 mm > 8 mm > 10 mm, except for the lower value for 
lightness (L*). The redness (a*) was higher in the smaller orifice. This might be due to the higher reten-
tion of protein components (hemoglobin and heme protein) after grinding, and the lower a* might be 
due to a greater decrease in heme protein (Fauzi et  al., 2021). These results disagree with the findings 
of Zaki and El Faham (2018), who recorded a lower value for chicken burgers; however, the author 
explained that this could be due to the higher red muscle content in duck meat compared to chicken 
(Ali et  al., 2007). The results for yellowness (b*) among the different orifice sizes showed no significant 
differences (p > 0.005).

The results obtained for TPA showed that the smallest ground size recorded a high chewiness, cohe-
siveness, gumminess, and hardness compared to the other sizes. However, the duck burger made from 
6 mm had higher springiness than the other ground-size burgers, and the results showed a decreasing 
trend from the small to the larger orifice in terms of hardness. The reason for the hardness might be 
due to the high connective tissue content in spent duck meat, which makes the meat tougher 
(Kokoszyński et  al., 2020).

The results of the sensory assessment of a burger made from duck minced meat of different sizes 
showed no significant differences (p > 0.005) among the different orifices for all attributes. However, the 
10 mm minced size was the highest for juiciness and overall acceptability. This finding is consistent with 
the observations of Suman and Sharma (2003), who reported a maximum score for juiciness, texture, and 
overall acceptability for 3 mm minced ground size of low-fat ground buffalo meat patties prepared with 
different ground sizes (3, 4, and 6 mm). The study concluded that a duck meat burger with a 10% fat 
level with smaller orifice (3 mm) produced the best result compared with the other ground sizes and 
fat levels.

The quantity of the Amount of Non-Intact Cells (ANIC) is used to determine meat quality; ANIC is the 
proportion of cells that are damaged or lose structural integrity, it usually assesses the level of disruption 
of muscle cells during post-slaughter handling and processing of meat. Damaged muscle cells can affect 
meat quality (texture, color and WHC). In some countries the quantity of ANIC is regulated, for instant 
in Germany over 20% of ANIC in minced meat is officially defined as threshold (Witte et  al., 2022). 
However, many researchers have not analyzed ANIC due to technical and conceptual reasons, especially 
for minced meat (Tomasevic et  al., 2023). A study conducted by Witte et  al. (2022) to determine the 
effects of ANIC on the quality of minced meat and to assess if the mechanical aspect of mincing has a 
negative effect on its quality, the authors used minced pork shoulder meat mixed with finer-ground pork 
loin lean, which was used as an intensively processed meat batter, which indicated that the increase in 
the quality of the meat batter is inversely proportional to the increase in ANIC, and concluded that the 
increase in meat batter does not show any significant difference in meat quality parameters. Based on 
this conclusion, it is clear that ANIC does not affect minced meat quality parameters and therefore 
should not be included in the study.

Effect of heat generated during mincing
Dekkers et  al. (2018) stated that to have a clear understanding of the effects of minced size on meat 
parameters, one needs to understand the process of meat mincing. The process involves subjecting raw 
meat to four different steps: meat cutting, mixing, mincing, and tray (Witte et  al., 2022). This leads to 
the generation of heat energy as a result of friction between the moving parts and the meat, resulting 
in significant effects on meat protein denaturation, loss of water, and shrinkage of the collagen fiber 
(Alfaifi et  al., 2023; Puolanne, 2017). The heat generated during mincing may disrupt the cellular struc-
tures, including muscle, myofibers, and connective tissues. This disruption can lead to improvements in 
sensory qualities, tenderness, water binding capacity (WBC), and the solubility of proteins, enhancing 
overall meat quality (Berger et  al., 2023; Holloway et  al., 2019). These changes in meat quality 
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parameters might be caused by the heat produced or the disruption of the number of non-intact cells 
(ANIC) due to the intensity of the mincing machine. An investigation was made by Tomasevic et  al. 
(2023) to determine whether the heat generated during the mincing process has an impact on meat 
quality parameters. The study used frozen and fresh meat ratios to investigate the heat generated 
during the mincing process and its effects on the minced quality of pork. The fresh meat temperature 
was 3 °C, while that of frosted was −12 °C. The fresh and defrosted meat were mixed and homoge-
neously distributed into six batches (replication) manually, and the percentage of defrosted meat was 
increased from the control (0%) to 50% maximum increment. The temperature and pH values were 
checked for unusual differences for each melting step (before and after). The study’s findings on tem-
perature revealed that for fresh meat (3 °C), the temperature at the end of the first mincing cycle 
remained unchanged and when the frozen meat was gradually added to the fresh meat it decreased 
the temperature. Therefore, the study concluded that the addition of 30% of frozen meat is sufficient, 
however, he rejected hypothesis that the increase level of frozen meat has significant effect on the 
sensory quality of minced pig meat.

Effect of mincing process
Krzywdzińska-Bartkowiak et  al. (2014) investigated the effect of the intensity of the mincing process on 
minced size and compared the quality of finely ground meat using three different types of knives 
(smooth knives, knives with riffles, and knives with holes) with identical lengths and cutting edges. 
Silver skin pork meat was used together with fine fat, emulsion, additives, and water, which were used 
at different percentages to prepare the batter. The meat was cured by blending for 24 h at 4–6 °C; Later, 
the meat and the fat were ground with a 3 mm mesh size grinder and then added into a cutter bowl; 
the process continued until the internal temperature reached 12 °C. The results of the study showed 
that the types of knives mounted in the cutters affect the quality of the batter produced. A knife with 
holes on the lateral surfaces was found to be the best knife to produce finely ground meat batter. This 
could be a result of the holes that facilitate better meat separation, optimize the balance of cutting 
efficiency, reduce fiction and consistent flow. However, Berger et  al. (2024) in his studied the effect of 
cutting set variations on the structural and functional properties of hamburgers, where different cut-
ting set variations (cutting level, middle hole plate and end hole plate) are used for the production. 
The finding of his study revealed no significant differences in the structural and functional properties 
of ground beef hamburgers subjected to different cutting set variations. The discrepancies in the 
results may be due to the differences in the items used for the studies, the former used knives while 
the latter used knife and plates, differences machine, meat from different species of animal, different 
time set and products.

In a study by Ismail et  al. (2021), who compared the processing of buffalo meat patties using a meat 
mixer, universal mixer, and bowl cutter on microstructural, physicochemical, and sensorial characteristics, 
the findings indicated significant differences in the meat quality among the three; the bowl cutter 
recorded the highest value in product color (lightness and yellowness) and lowest in redness. While 
recording lower values for hardness, chewiness, and gumminess, the author explained that the mechan-
ical action of the bowl cutter produced a smaller pore size particle, leading to the breakdown of muscle 
fibers and connective tissues oxidation of myoglobin, and reduces the structural integrity of the meat 
resulting in lighter appearance of the meat, less firm product with lower chewing value (Ismail et al., 2021).

In a study conducted by Singh et  al. (2023) on the effects of particle size, fat content, tumbling time, 
and their interplay through principal component analysis, the aim was to select the best ground size. 
The experiment used calf meat (buffalo), which was deboned by separating the fat, lean meat, and con-
nective tissues from the bone, stored at −18 ± 1 °C in a low-density polyethylene bag, frozen, and thawed 
later. The meat was minced into 3 mm and 6 mm particle sizes with a meat mincer, and the meat batter 
was prepared with different sizes of minced meat, where the fat levels and tumbling time remained 
constant (15% and 2 h). The minced meat and the ingredients were used to prepare a total of nine dif-
ferent batter products; batters were filled in a round mold and steam cooked for 40 min until the internal 
temperature reached 80 °C and transferred to a refrigerator. The samples were used for analysis of pH, 
cooking yield, TPA, moisture content, and protein content. The results of the study revealed that there 
was no significant difference (p > 0.05) among the products made from different particle sizes for pH and 
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protein content, but there were significant differences (p < 0.05) in cooking yield, water holding capacity, 
and textural profile analysis. The non-significant difference (p > 0.05) in pH and protein content of the 
product could be that they are not directly influenced by the particle size, or the particle size variations 
is not large enough to impact on the parameters.

The results indicated a strong correlation between Water Holding Capacity (WHC) and particle size, as 
products prepared from 3 mm particles recorded a higher cooking yield. In addition, the product pro-
duced with 3 mm had a higher moisture content, which is contrary to the findings of Sen and Karim 
(2003), who reported no significant differences in moisture content and particle size. This could be due 
to the prolonged tumbling time, which may lead to a reduction in the moisture content. The TPA results 
indicated that the hardness of the products did not show a significant difference among the different 
sizes, whereas products prepared with 3 mm showed an increase in springiness, cohesiveness, gummi-
ness, and chewiness. The enhanced softness and rapid breakdown during chewing, attributed to smaller 
particle sizes, likely result in a greater percentage of smaller, more easily chewed pieces, potentially 
improving the sensory experiences of the meat product. The authors concluded that the small particle 
size (3 mm) coupled with a 10% fat level and 1 h tumbling time improved the meat quality of batter 
prepared from buffalo meat. Table 1. Presents summarizes the findings of the effects of minced meat size 
on various quality parameters.

A study conducted by Fernández–López et  al. (2000) to assess the degree of mincing of pork meat on 
color characteristics, using three different pork minced meat sizes of 10 mm and 20 mm in diameter, and 
finer particle minced size used as a control; the samples were placed into a glass cylindrical container of 
9 × 6 mm to give it a shape, which was used for the determination of the color. The findings of the study 
indicated that L* (lightning) increases with the degree of mincing size; finer particles recorded the highest 
value, and a similar pattern was also recorded in the mincing of chicken and beef lean mean (Perez 
Alvarez et  al., 1998), however, the author explained how fatty meat and offal act in the opposite direction 
with the decrease in L* with the mincing degree and finalized that mincing reduces lightning in pork meat.

In trying to explain the causes of the increase in lightning in minced meat, studies have indicated a 
direct link between water holding capacity (WHC) and mincing (increase in WHC with a decrease in 
lightning), which might be due to modification of the meat structure, resulting in greater availability of 
moisture on the surface of the meat, which would mix with bubble air trapped in the meat, which could 
be responsible for the increase in lightning (Shao et  al., 2016). The result on the redness (a*) and yellow-
ness (b*) shows no significant differences (p > 0.05) exist between the three mincing (10 mm, 20 mm, and 
finer particle) sizes. However, there were significant differences (p < 0.05) between the control and differ-
ent minced meat sizes, the author concluded mincing reduces a* values and increases b* values regard-
less of the mincing size. The decrease in a* value is attributed to an increase in metmyoglobin (Krasulya 
et  al., 2021). Hoa et  al. (2021) reported that this is due to the conversion of myoglobin (the pigment 
responsible for the redness of meat) to metmyoglobin (brown-colored pigment) upon the oxidation of 

Table 1. E ffect of minced meat sizes on meat quality parameters.
Ground size Purpose Results References

2, 5 and 10 mm Effects of degree of comminution 
on texture and sensory of 
low-fat beef burgers

•	 Size of 2 mm was less acceptable
•	 Finer mincing is not recommended for low-fat 

beefburgers

Dreeling et  al. 
(2000)

2–3 and 4–5 cm Effects of chunk size on quality of 
restructured pork blocks

•	 Higher product yield and sensory attributes 
with minced particle size of 2–3 mm

•	 Products with the minced particle size of 
2–3 mm had low shear force and optimum for 
making restructured pork block

Gurikar et  al. 
(2014)

5, 8, 12 and 20 mm Effects of particle size on quality 
attributes of mutton streaks

•	 Shear force is greater in 5 and 12 mm
•	 No significant difference was recorded for the 

protein and moisture content of mutton steak

Sen and Karim 
(2003)

2.4, 3.4, 4.8, 6.8, 
and 9.6 mm

Effect of meat ground sizes on 
sensory and physical properties 
of meat patties

•	 Hardness values increase in the order of 
increase in mincing size, the same goes for the 
elasticity of the product

•	 Juiciness of the product tends to decrease as 
the ground size increased

•	 Cohesiveness values significantly increase with 
an increase in ground size

•	 WHC increases with increases in mincing size

Imai et  al. 
(1994)
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myoglobin. The author further explained that oxidation and myoglobin oxygenation of myoglobin in the 
mincing process trigger the disintegration of the muscle structure, leading to the release of liquid from 
the interior of the muscle cell, the presence of this liquid might be the reason for the reduction in the 
a* of pig meat. According to Shimizu and Iwamoto (2022), mincing breaks the muscle structure, freeing 
sarcoplasmic protein in myoglobin, thereby catalyzing the formation of oxymyoglobin by incorporating 
it with air, which increases the yellowness values. Table 2. Below present the research conducted by 
different authors on the effects of mincing on meat quality parameters.

Effects of mince size on texture

•	 According to Sukmanov et  al. (2019), the degree of mincing significantly influences the textural and 
structural properties of many products. Köse et  al. (2009) also reported that mincing meat helps to 
improve the texture, juiciness, and WBC of meat. Smaoui et  al. (2014) reported an improvement in 
textural profile analysis (TPA) of chicken minced meat with an increase in ground size. In addition, 
Nayak and Pathak (2016) discovered an improvement in the TPA of low-fat ground beef patties 
according to their mincing size of 2 mm > 3 mm > 5 mm. While Barbut (2011) reported a contrary 
result, he observed an improvement in tenderness and overall palatability of low-fat minced beef 
patties in a mincing size of 0.48 cm compared to a 0.32 cm plate. Figure 3, below, shows the images 
of minced meat of different ground sizes.

Influence of mince size on nutrient retention.
According to Cheng and Sun (2008) mincing process affects the structural integrity of meat, which 

influences the ability to retain or lose nutrients. This was explained by Sharma et  al. (2022) could be as 
a result of an increase or decrease in surface area and fat content, which affects nutrient stability and 
retention, particularly for fats and water-soluble vitamins. Fat content of minced meat is influenced by 

Table 2.  Various changes in the quality attributes of meat due to mincing.
Parameter Effect References

Color •	 Causes oxidation of pigment leading to a darker 
appearance.

•	 More surface area is exposed
•	 Increase reaction between myoglobin and oxygen.

Quevedo et  al. (2013), Suman et  al. (2014), 
Suman et  al. (2016), Faustman et  al. 
(2023)

Textural profile analysis •	 Reduces fibrous
•	 Disruption of muscle structure.
•	 Leading to the softer and tender meat.

Saengsuk et  al. (2021), Warner et  al. (2021), 
Younis et  al. (2023)

Protein denaturation •	 Occur in mechanical mincing process leading to 
modification of protein’s structure.

Sukmanov et  al. (2019), Kumar et  al. (2022)

WHC •	 More surface area.
•	 Enhance the interaction between proteins.
•	 Leads to a decrease in moisture retention.

Balestra et  al. (2019), Sukmanov et  al. 
(2019)

Binding properties •	 Disrupting the muscle structure.
•	 Denaturation of protein.

Sukmanov et  al. (2019)

pH •	 Increase production of lactic acid.
•	 Breakdown of glycogen in the muscle.
•	 Leading to slightly more acidic.
•	 Resulting in low pH of the meat

Andrés-Bello et  al. (2013)

Microorganisms •	 By Increasing the surface area, the microbes in 
the meat are distributed through the minced

Figure 3.  Minced meat of different ground sizes.
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the mincing process, as the distribution of fat becomes uniform across the smaller particle sizes. This is 
because more fats are visible and exposed to oxidation (Meng et  al., 2022). Fat oxidation occurs because 
of exposure to oxygen due to the finer particle sizes, which not only affects the flavour but also the 
nutritional quality, especially the levels of omega-3 fatty acids and fat-soluble vitamins (Brown, 2016). 
Conversely, coarser minced size results in less fat being exposed to air and may help in the retention of 
these nutrients. Similarly (Hrubša et  al., 2022) reported that the finer the particle size, the higher the 
tendency of water-soluble vitamins (Riboflavin and B12) to leach out due to their sensitivity to heat and 
oxygen. Whereas larger minced sizes allow these nutrients to remain intact within the muscle. The impact 
of different ground sizes on the physicochemical properties of meat is presented in Table 3.

Overview

The size of ground meat particles affects the capability of the meat to retain moisture and color; the 
finer the meat size, the greater the surface area, which can result in a significant amount of moisture 
loss during cooking, leading to a drier texture and reduced meat quality. It also changes the exposure 
to oxygen and light, which affects the color of the minced meat; therefore, the smaller the minced size, 
the greater the chance of exposure to oxygen and accelerated oxidation of pigments such as myoglobin, 
resulting in the production of darker colored meat. However, larger ground sizes could retain sufficient 
moisture, resulting in more moisture and tender meat production. Larger minced meat sizes are less 
exposed to oxygen, thereby producing lighter meat.

The mincing process can cause protein denaturation depending on the ground size, which is the 
description and rearrangement of protein molecules in meat that influences the textural properties of 
the meat. Smaller ground sizes lead to more protein denaturation and a firmer meat texture.

The size of meat particles can also affect the distribution of fat in minced meat. Typically, finer minced 
meat has a more even distribution of fat throughout the meat, which results in improved flavor and juici-
ness, whereas larger minced sizes lead to lopsided fat distribution, leading to undesirable meat texture.

The mincing size plays an important role in the binding properties of minced meat, and once the 
minced size is smaller, it results in more binding forces that hold the particle very tightly, leading to a 
more cohesive and firmer texture, while larger meat particles have loose binding properties, resulting in 
softer and more tender meat. There is a strong correlation between tenderness, juiciness, and 
water-holding capacity, a smaller minced size will result in an increase in the aforementioned quality due 
to an increased disintegration of the connective tissues, thereby improving the water-holding capacity of 
the minced meat. However, the finest mincing may lead to a paste-like texture, which might negatively 
affect sensory assessment and lead to a reduction in juiciness with a chewier texture.

The pH of meat is also influenced by the ground of the meat, the finer the meat particles result in 
the release of many endogenous enzymes and a higher rate of glycolysis, leading to the accumulation 
of lactic acid leading to decrease in meat pH while higher pH is recorded in larger minced sizes due to 
a slower rate of glycolysis.

Table 3. I mpact of mince sizes on physicochemical characteristics of meat.

Mince size Fat level
Effect on texture/

binding Effect on cooking loss Effect on sensory
Effect on juiciness 

and tenderness References

Fine High fat Soft/greasy
If overprocessing led 

to fat exudation

High
Fat leach out

Depends on the 
product

Highly tender Zhang et  al., 
2025

Fine (< 3 mm) Low fat Excellent binding Higher cooking yield. 
Better water retention

Higher sensory 
scores

Juicy due to matrix 
tightness

Marchetti et  al., 
2025

3–5 mm Low fat Good binding
Visible integrity

Moderate yield
Retained fat better 

than coarse

Moderate-high 
sensory 
acceptability

Good tenderness 
and juiciness

Ciobanu et  al., 
2025

coarse High fat Poor structural 
cohesion

Moderate-high 
cooking loss

Mixed acceptability Juicy but greasy 
mouthfeel 
possible

Zhang et  al., 
2025

Coarse (> 
6 mm)

Low fat Dry texture
Weak binding

Higher cooking loss 
Poor fat/protein 

emulsion

Overall acceptability 
has a Low score

Low juiciness Bhaskar Reddy 
et  al., 2025
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Prospects

There is an increasing trend in the production of minced meat on an industrial scale. The mincing of 
meat also affects the mixing and shape of the meat. The degree of disintegration of meat during grind-
ing correlates with the specific mechanical force applied. The mincing should be done at a lower tem-
perature, so to maintain the quality of the ground meat and meat products. Thus, there is an increasing 
trend of using meat mincer equipped with the provision of refrigeration. Furthermore, to improve the 
quality of minced meat, various novel meat processing technologies could be used such as high-pressure 
processing, pulse electric field, ultrasonication, and cold plasma. In addition to improving the quality of 
minced meat, the application of these technologies could improve meat safety.

The impact of ground size on meat quality parameters depends on many factors such as meat type, 
cooking methods, processing methods, and individual preferences. However, the changes are not only 
caused by the intensity of the mincing/grinding or the ANIC, but also by the breaking down of the 
muscle fibers, structure, connective tissues, myofibrillar proteins, and exposure of the surface area. The 
application of ground meat varies and is used for making a wide range of meat products. This warrants 
the production of good-quality minced meat with desired particle size, so as to be used in the desired 
applications. There is a need for further in-depth studies on the impact of various particle sizes, specific 
mechanical energy, and applied pressure during the mincing of meat, and their effects on meat quality 
attributes at the molecular level through the application of various omics approaches.

Further research should be conducted on the impacts of mincing size on microbial growth, oxidation 
stability and shelf life of meat and meat products because the differences in mincing sizes lead to an 
increase or decrease in surface area of the meat, which could accelerate the spoilage of the product. The 
grind size of minced meat has a significant impact on both its processing and storage. Finer minced sizes 
are easier to process and absorb flavor well however, they can lose moisture and spoil faster. The coarse 
grind sizes are better for products that require texture and moisture retention, but they require longer 
cooking duration.

Conclusion

The ground size of the minced meat had a significant impact on the various meat quality attributes. The 
fine particle size leads to an improvement in tenderness, juiciness, and sensory attributes compared to 
medium and coarse ground sizes of minced meat and its products. However, an excessively fine ground 
size tends to increase cooking loss, which leads to a decrease in moisture content, dry and less tender 
meat, and less juice. Understanding these implications could be very useful for the optimization of prod-
uct quality, ensuring consistency in production, and enhancing consumer satisfaction by using the 
desired ground size of the minced meat.
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