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Effect of cold storage terms on physico-chemical characteristics of Japanese quail (Coturnix 
coturnix japonica) meat

1 2 3S. Ribarski *, A. Genchev , S. Atanasova

1 Department of Meat and Meat Products, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria,
2 Department of Poultry Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria,
3 Department of Biochemistry, Microbiology and Physics, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria,

Abstract.  The purpose of the study was to investigate the effect of cold and duration of storage at 0–4 °С on the chemical composition and technological traits of Japanese quail 
(Coturnix coturnix japonica) meat. It was established that water content of the studied muscles varied between 74.28 (m. Pectoralis profundus, MPP) and 75.07% (leg muscles). 
Protein content was 21.5–22.3% and 20% in breast and leg muscles, respectively. The fat percentage of the different muscles varied within a broad range – from 1.0 to 3.3%. The 
processes occurring in meat during the cold storage influenced its physico-chemical properties. The most intensive processes were observed during the first 24 hours, when meat 

ndpH decreased from 6.06–6.14 to 5.46–5.61 (breast muscles) and from 6.58–6.6 to 6.04–6.06 (leg muscles). By the 72  post mortem hour, breast and leg meat pH retained 
th5.33–5.38 and 6.02–6.03, respectively. The lower meat pH reduced the hydrophilicity of muscle proteins and as a result, the water-holding capacity (WHC) by the 24  hour of m. 

Pectoralis superficialis (MPS) decreased at the lowest extent – 8.3%, of m. Femorotibialis (MFT) – 16.7% (Р<0.05), and the greatest reduction occurred in m. Pectoralis profundus 
nd(MPP) – 23.4% (Р<0.001). Until the 72  hour, the WHC of the studied muscles reached a minimum – 27.0-32.8% (Р<0.001). Consequently to the reduced WHC of muscle proteins 

ndduring the first 24 hours of storage, carcasses lost 1.1–1.12%, whereas until the 72  hour – 2.54% of their weight. The recorded weight loss during the first 4 hours after the 
slaughter was 38.9–43.5% of the loss during the first 24 hours; and the 24-hour loss comprised 43.1–44.5% of the total weight loss. The increased acidity and lower WHC of meat 
resulted in altered colour traits. During the cold storage, the L* coordinate values of all muscles studied increased, with statistically significant differences for breast muscles 
(Р<0.01 for MPS and Р<0.001 for MPP). The coordinates а* and b* differed substantially (Р<0.001) only for MPP meat  – а* values increased by 19.1%, and b* values by 59.4%. 

Keywords: Japanese quails; meat quality, рН, meat colour

Abbreviations: MPS – m. Pectoralis superficialis, MPP – m. Pectoralis profundus, MFT – m. Femorotibialis, WHC – water holding capacity
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The review of the published literature showed numerous data Introduction
about the effect of different chilling methods on organoleptic and 
technological properties of meat in broiler chickens and turkeys but Cooling of carcasses immediately after slaughtering of poultry 

0 the information about Japanese quail (Coturnix coturnix japonica) aims at decreasing their temperature up to 0 – 4 С. During cooling 
meat is little. This necessitated the investigation of the effect of cold and storage of cooled meat at this temperature, it undergoes 
storage of Japanese quail meat at 0 – 4°С on its physico-chemical complex biochemical, physical and microbiological events and as a 
composition and technological properties. result, skeletal muscle is transformed into meat. At present, in EC 

member countries, the air chilling systems are predominantly used, 
which has the advantage of being more hygienic and easily 

Material and methods implemented in industrial conditions than water chilling. In air 
chilling, together with temperature decrease, the meat surface is 
dried, creating unfavourable conditions for growth of microbial The study was conducted with 40 sexually mature male and 
contaminants resulting from the primary processing steps female Japanese quail from the Pharaoh meat-type breed. They 
(Ockerman and Basu, 2004). There are numerous research data were housed under controlled conditions in 5-tier battery cages. The 
about the effect of chilling rate and cold storage terms at 0 – 4 °С on tier dimensions were 1000х500х250 mm. After 21 days of age until 
the physico-chemical and organoleptic properties of meat from the end of fattening, the number of quails on each tier was 25. Until 
turkeys, broiler chickens, etc. The studies of Alvarado and Sams 21 days of age, the birds were heated, with gradual decrease of 

°(2002) demonstrated a definite relationship between cooling rate ambient temperature from 33 С at the beginning of housing to 24 °С 
and some meat quality traits in turkeys. After faster chilling, the at 21 days of age. For heating, Philips quartz infrared lamps of 175 W 
authors reported a considerable decrease in the incidence of pale, were used. After 21 days of age until the end of fattening, the ambient 
soft, exudative (PSE) meat, an important problem in turkey meat temperature was 22 – 24 °С and the light day duration – 16 h.
production. Mielnik et al. (1999), Huezo et al. (2007a) and Jeong et The composition of used compound feed was as follows: 
al. (2011) investigated the effect of different chilling approaches – air �From 1 to 10 days of age: ME – 10.7 MJ/kg, CP – 24%, Са – 
and water – on some organoleptic and technological traits of broiler 1.2%, available Р – 0.5%, lysine – 1.3%, methionine+cysteine – 
chicken meat. The authors did not find out statistically significant 0.88%;
differences in water content, slaughter yield and tenderness in �From 11 to 21 days of age: ME – 10.8 MJ/kg, CP – 22%, Са – 
breast fillets stored for 24 hours post mortem with regard to the used 1.1%, available Р – 0.45%, lysine – 1.25%, methionine+cysteine – 
chilling method. 0.84%;
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�After 21 days of age: ME – 11.6 MJ/kg, CP – 18%, Са – 1.0%, For colour coordinates, three measurements were taken in the 
utilisable Р – 0.4%, lysine – 1.0%, methionine+cysteine – 0.7%. same muscle area. For the first measurement, the spectro-

The quails were slaughtered at 35 days of age, after 4-hour photometer was always directed longitudinally to muscle fibres. The 
fasting. To avoid the possible influence of carcass scalding on meat second and the third measurement were made in the same point, 
colour traits, they were skinned with the feathering. The slaughter after rotating the device 45° and 90° clockwise (Oguz et al., 2004). 
analysis was done as per the protocol of Genchev and Mihaylov The arithmetic mean of the three measurements was retained for L*, 
(2008) applicable for Japanese quails. Afterwards, slaughter a* and b* values.
carcasses were labelled with individual numbers and weighed on an The chroma was calculated on the basis of a* and b* values – 

^2 ^2 ^0.5ACBplus-300 balance with precision of 0.01 g. Weighed and (С*)=(a* +b* )  (Petracci and Baeza, 2009).
identified carcasses were arranged in polystyrene foam plates, The water holding capacity (WHC) of meat was determined on 
packed with stretch wrap film and placed at 0 – 4°С for 72 hours. By min 30 and hours 24, 48 and 72 after the slaughter. WHC was 

ththe 24  hour after slaughter, muscle samples were collected from m. measured as per Pinkas and Zahariev (1982) by compression of 
Pectoralis superficialis (MPS), m. Pectoralis profundus (MPP) and muscle tissue sample over filter paper between two glass slides. The 
leg muscles for chemical analysis. The determination of water, total WHC was determined by the formula: 
protein, fat and mineral contents were done by classic methods of WHC = А/В.100
chemical analysis (АОСА, 2002) of cooled meat samples. where WHC is water holding capacity of muscles, %; А is weight 

The pH of MPS, MPP and m. Femorotibialis (MFT) was of muscle samples before the compression, g; В is weight of muscle 
determined at post slaughter min 30, and hours 4, 24, 48 and 72 by samples after the compression, g. Higher WHC values correspond 
means of portable pH-meter „NESTO”, with a glass electrode, to lower WHC of muscles.
preliminarily calibrated in standard solutions with pH 4.0 and рН 7.0. Data were statistically processed using the classic methods for 
The electrode of the pH-meter was inserted at a depth of 1 cm into statistical analysis in MS Excel 2003.
the muscle tissue. 

The muscle colour coordinates in the CIE L*a*b* system – L*, a* 
and b* were measured on post slaughter hours 4, 24, 48 and 72 Results
(CIE, 1986) by Lovibond SP60 spectrophotometer (X-Rite 
Incorporated), previously calibrated with white and black colour The chemical composition of the studied breast and leg 
standards. The values of coordinates L*, a* and b* were determined muscles is presented in Table 1. Statistically significant differences 
as follows: in meat content between genders were not established. It could be 

m. Pectoralis superficialis – in the middle third of the medial noted that water content of MPP (74.28%) and leg muscles (75.07%) 
surface (facies medialis) of the muscle; was higher than that of MPS (74.28%). Protein content of MPP was 

m. Pectoralis profundus – in the middle third of the lateral the highest (22.29%), and that of leg muscles – the lowest (19.97%). 
surface (facies lateralis) of the muscle; The fat percentage varied between 1.62 and 3.33% for MPS and 

m. Femorotibialis – in the middle third of the medial surface 1.51–3.23% for leg muscles. Despite the twice higher lipid content of 
(facies medialis) from the cranial edge of the thigh. MPS and leg muscles in female quails, the large variations in the trait 

Table 1. Chemical composition of Japanese quail muscles, %

Parameters

Water

Crude protein

Crude fat

Ash

Dry matter

Water

Crude protein

Crude fat

Ash

Dry matter

Water

Crude protein

Crude fat

Ash

Dry matter

74.28 ± 0.12

21.52 ± 0.52

2.47 ± 0.54

1.32 ± 0.05

25.72 ± 0.12

75.07 ± 0.09

22.29 ± 0.11

1.05 ± 0.06

1.24 ± 0.08

24.93 ± 0.09

75.99 ± 0.13

19.97 ± 0.52

2.37 ± 0.52

1.17 ± 0.06

24.01 ± 0.13

74.23 ± 0.21

20.78 ± 0.98

3.33 ± 0.95

1.27 ± 0.08

25.77 ± 0.21

75.16 ± 0.18

22.10 ± 0.15

1.10 ± 0.13

1.28 ± 0.17

24.84 ± 0.18

75.90 ± 0.15

19.17 ± 0.94

3.23 ± 0.87

1.22 ± 0.12

24.10 ± 0.15

76.08 ± 0.25

20.78 ± 0.20

1.51 ± 0.23

1.11 ± 0.03

23.92 ± 0.25

74.98 ± 0.10

22.48 ± 0.10

1.00 ± 0.03

1.19 ± 0.05

25.02 ± 0.10

74.34 ± 0.16

22.26 ±.0.16

1.62 ± 0.12

1.37 ± 0.06

25.66 ± 0.16

m. Pectoralis superficialis m. Pectoralis profundus

Males

Females

Males + Females

Muscles of legs
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did not result in statistically significant differences (td<1.9). The muscles. As the cold storage terms increased, muscles lost their 
content of minerals in the studied muscles was comparable. ability to retain part of the free water, which resulted in increased 

Figures 1 and 2 illustrate the effect of cold storage terms at 0 – WHC values. The WHC curves of both breast muscles were 
4°С on meat pH. Comparable to muscles of other domestic fowl – comparable. A more intensive reduction (>20%) occurred between 
chickens, turkeys, ducks, pH of the three studied muscles in hours 4 and 24 in MPP, and the difference vs. the previous period 
Japanese quails tended to decrease throughout the entire storage was statistically significant (Р<0.001). MFT had a similar time course 
period. The curves of pH decrease of MPS and MPP (Figure 1) were of WHC change within this time interval – about 16.5% (Р<0.05). 

th Between hours 24 and 48, WHC values of muscles increased up to almost identical. By the 30  post mortem minute, pH was 6.06 – 6.11 
th 28.08% (MPS), 32.81% (MPP) and 27.02% (MFT). There were no for MPS and 6.09 – 6.14 for MPP. After the 30  min, pH of both breast 

significant differences between male and female quails with respect muscles tended to decrease markedly, to attain values between 5.34 
to WHC. and 5.38 by the end of the experiment (hour 72). MFT exhibited a 

The lower ability of proteins to retain part of the free water during similar trend, but its pH values were higher by post mortem min 30 
the cold storage of meat resulted in carcass weight loss (Figure 4). and hour 4 – 6.60 and 6.58, respectively (Figure 2). By hour 72, the 
The figure shows that the highest weight loss occurred during the pH of MFT was 6.02 – 6.03. The differences in pH values between 
first 24 hours of the cold storage, when carcasses lost an average of genders for all three muscles were small, statistically insignificant 
1.10 –1.12% of their baseline weight. A more detailed analysis of and without a specific trend of change.
weight loss events during the first 24 hours revealed that the Figure 3 presents the dynamics of WHC changes of the studied 
changes during the first 4 hours were the most intensive, 

Table 2. Colour of the m.Pectoralis superficialis, m. Pectoralis profundus and m. Femorotibialis ( )Mean ± SEM

Notes: the differences between genders marked with different superscipts are statistically significant:a-b at P<0.05; c-d at 
P<0.01; f-g at P<0.001. The differences among values at various time intervals are statistically significant:* at P<0.05; 
** at P<0.01; *** at P<0.001.

Males

m. Pectoralis superficialis

m. Pectoralis profundus

m. Femorotibialis

Females

Parameters

L*

min÷max

a*

min÷max

b*

min÷max

L*

min÷max

a*

min÷max

b*

min÷max

L*

min÷max

a*

min÷max

b*

min÷max

53.08 ± 0.55

49.7 ÷ 59.5

10.29 ± 0.46

a

6.4 ÷ 14.8

10.41 ± 0.44

4.0 ÷ 14.9

55.56 ± 0.69

**   f

50.7 ÷ 57.4

7.70 ± 0.64

**

5.7 ÷ 10.9

9.00 ± 0.65

5.9 ÷ 11.8

51.77 ± 0.45

***

50.1 ÷ 54.3

7.95 ± 0.37

5.7 ÷ 1.01

9.22 ± 0.44

6.8 ÷ 10.6

55.64 ± 0.72

***

50.9 ÷ 58.1

8.78 ± 0.41

7.2 ÷ 11.4

9.82 ± 0.29

8.5 ÷ 11.6

53.08 ± 0.71

47.4 ÷ 58.8

8.89 ± 0.43

b

5.1 ÷ 12.8

9.16 ± 0.53

5.5 ÷ 14.8

52.57 ± 0.55

 g

48.0 ÷ 58.4

8.89 ± 0.55

5.3 ÷ 14.0

9.17 ± 0.56

4.9 ÷ 14.6

51.22 ± 0.37

*

48.3 ÷ 54.5

9.00 ± 0.40

5.8 ÷ 12.3

9.22 ± 0.35

6.0 ÷ 13.1

53.31 ± 1.29

45.6 ÷ 59.8

8.63 ± 0.37

7.1 ÷ 11.0

9.96 ± 0.24

6.6 ÷ 11.0

47.05 ± 0.72

39.5 ÷ 51.8

11.56 ± 0.42

7.1 ÷ 14.2

6.66 ± 0.38

b

3.7 ÷ 10.6

50.52 ± 0.68

43.9 ÷ 58.8

14.86 ± 0.61

9.5 ÷ 21.8

9.60 ± 0.68

3.7 ÷ 15.3

49.13 ± 0.68

44.2 ÷ 57.1

13.21 ± 0.63

6.9 ÷ 19.2

8.25 ± 0.57

1.6 ÷ 12.6

49.88 ± 0.63

g 

44.4 ÷ 56.4

14.60 ± 0.45

10.4 ÷ 20.5

10.47 ± 0.51

**

6.4 ÷ 15.4

46.88 ± 0.50

40.3 ÷ 50.9

12.26 ± 0.48

8.5 ÷ 17.4

5.64 ± 0.25

a

4.03 ÷ 8.8

49.45 ± 1.11

41.3 ÷ 53.5

12.97 ± 1.13

9.5 ÷ 20.36

8.82 ± 1.52

4.7 ÷ 18.5

51.10 ± 1.52

41.6 ÷ 56.7

10.68 ± 0.51

8.4 ÷ 14.2

5.95 ± 0.52

3.7 ÷ 8.4

44.39 ± 0.49

40.2 ÷ 48.3

18.12 ± 0.38

14.4 ÷ 21.1

11.36 ± 0.25

8.9 ÷ 13.6

48.50 ± 0.89

***

43.8 ÷ 51.9

19.79 ± 0.85

15.7 ÷ 23.9

14.16 ± 1.09

11.3 ÷ 22.7

50.87 ± 0.64

*   f

47.2 ÷ 53.4

19.29 ± 0.41

17.2 ÷ 21.1

13.72 ± 0.37

11.5 ÷ 15.3

49.52 ± 0.54

f

46.2 ÷ 51.1

20.77 ± 0.32

19.2 ÷ 22.2

13.50 ± 0.21

12.3 ÷ 14.4

53.21 ± 0.78

f

49.6 ÷ 56.1

13.03 ± 0.60

**

10.9 ÷ 17.3

7.82 ± 0.29

**

6.0 ÷ 9.1

45.58 ± 0.60

40.4 ÷ 50.5

18.25 ± 0.37

14.6 ÷ 21.4

11.16 ± 0.32

8.9 ÷ 14.8

47.99 ± 0.59

**

42.4 ÷ 52.5

18.51 ± 0.53

13.9 ÷ 24.2

11.87 ± 0.42

8.3 ÷ 15.2

45.97 ± 0.48

g

41.3 ÷ 50.8

16.75 ± 0.52

11.7 ÷ 21.7

11.09 ± 0.33

8.1 ÷ 14.3

46.59,65 ± 1.57

g

42.1 ÷ 53.8

17.60 ± 0.54

13.9 ÷ 21.1

11.31 ± 0.43

7.8 ÷ 15.1

4 h 24 h 24 h48 h 48 h72 h 72 h4 h



 
18.60

24.40

m. Pectoralis Superflicialis

m. Pectoralis Profundus

m. Femorotibialis

24.87

4 h 24 h 48 h 72 h

21.70*

30.10***

26.93

23.90

29.10

26.76

27.02**

32.81

28.08

Figure 3. Dynamics of change in water holding capacity
of muscles, %.
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6.11
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5.61

24 h

5.61

5.61

48 h
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5.38

72 h

5.34

5.38

30 min.

6.09

6.14

4 h

5.64

5.62

24 h

5.54

5.46

48 h

5.54

5.49

72 h

5.38

5.33

Figure 1. pH values of m. Pectoralis superficialis and m. Pectoralis profundus in Japanese quails.
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Figure 2. pH values of m. Femorotibialis in Japanese quails.
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43.51±3.09% (male) and 38.92±3.19% (female) of the 24-hour loss. 
During the next 48 hours, the carcass weight loss rates were similar: 
0.65–0.71% between hours 24 and 48 and 0.74–0.75% during hours 
48 and 72. Over the entire experimental 72-hour period, the 
cumulative weight loss was 2.51±0.09% in male and 2.57±0.13% in 
female quails. The analysis of data showed that the shares of 
carcass weight loss during the first 24 hours were 44.4% in male and 
42.1% in female birds. 

Meat colour is an extremely important trait determining its 
organoleptic properties and freshness. The effect of cold storage on 
mean values of the L* coordinate is depicted on Figure 5. L* values 
increased over the entire 72-hour experimental period. Most 
consistent changes in L* of both breast muscles occurred during the 
first 24 hours post mortem, when meat became lighter (Р<0.001). 
Four hours post slaughter, the lowest L* values were observed in 
MPS, followed by MPP and MFT (Table 2). With time, gender-related 

nddifferences became more pronounced and by the 72  hour of the 
cold storage, breast of male quails were statistically significantly 
lighter compared to females. 

The time course of L* changes of MFT was different than that of 
breast muscles. During the first 24 hours, this coordinate values did 

thcorresponding to the period of rigor mortis processes. The not change considerably (Figure 5). Within the period from the 24  to 
thproportion of weight loss during the first 4 hours comprised the 48  hour, a substantial reduction occurred (Р<0.001), more 
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th thpronounced in male birds (from 55.56±0.69 to 51.77±0.45, and drops (Figure 6). Between the 4  and the 24  hour, mean values 
Р<0.001) than in females (from 52.57±0.55 to 51.22±0.37 at of а* and b* increased (P<0.001). For both, female quails were 

thP<0.05). After the 48  hour, L* values increased again to reach responsible for the average increase in a* and b* values, as in them 
55.64±0.72 in male (P<0.01) and 53.31±1.29 in female quails. they were statistically significantly higher (P<0.001). During the next 

With regard to coordinates a* and b*, the most considerable cold storage interval (hours 24 to 48), mean а* values decreased by 
changes were established in MPP, with statistically significant peaks 13.1% (P<0.01), whereas mean b* values – by 19.4% (P<0.05). The 
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Figure 4. Dynamics of weight loss during cold storage of Japanese quail carcasses, %.
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Figure 5. Lightness (L*) of studied Japanese quail muscles.
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m. Femorotibialis

Figure 6. Redness (а*) and yellowness (b*) of studied Japanese quail muscles.
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nd The ability of meat to retain free water was primarily related to measurement by the 72  hour showed a second peak, with a 
the rate of post mortem glycolysis and hence, the increased acidity magnitude comparable to the 24-hour peak (P<0.01 for mean а* 
of meat (Le Biham-Duval et al., 2008). The authors outline that the values and P<0.001 for mean b* value). For MFT, the trend of 
rate of these processes and final pH values should be used in change in mean а* and b* coordinate values was similar to that in 
selection work, as they exert a significant effect on numerous MPP, but the changes were very slight, and differences – small and 
qualitative and quantitative traits of both red and white meats. After insignificant. 
slaughter, muscle pH decrease from 7.0-7.2 to 5.8 consequently to Figure 7 depicts the time course of chroma (С*) changes, 
anaerobic muscle metabolism and the stiffening (rigor mortis) characterising the meat colour saturation. It is obvious that MFT was 
begins. The sharp post mortem decrease of pH is associated with the least saturated with pigments, whereas MPS was the most 

th one of the commonest adverse events in meat – the appearance of saturated. The C* values of MFT were the highest by the 4  hour of 
th pale, soft and exudative meat and dark, firm and dry meat (Barbut, the cold storage. After the decline by the 24  hour, the parameter 

1997). The enhancement of post mortem glycolysis caused a exhibited an ascending trend and by the end of the study, the 4-hour 
sudden drop in pH values when the temperature of muscles is high. values were regained. For MPS, the curve of C* change was almost 

th The combination between low pH and yet high muscle temperature a mirror image of MFT's dynamics. After a peak by the 24  hour, C* 
nd induces a denaturation of part of sarcoplasmic and myofibrillar values decreased gradually and by the 72  hour were almost 

proteins, and consequently, increased loss of some free water and comparable to those by hour 4. The differences in C* values between 
altered meat colour. The number of research reports on these the different time intervals were inconsistent for both muscles (by up 
deviations in broiler chicken meat and especially in turkey meat has to 8.2% for MFT and up to 6% for MPS). The highest and the lowest 
increased (Froning et al., 1978; Ferket, 1995; Barbut, 1993; points of C* values of MPP (P<0.001) followed the amplitude of the 
Fraqueza et al., 2000). To our best knowledge, this carcass quality a* coordinate. 
condition has not been reported in Japanese quail meat.

thThe pH values of both breast muscles by the 30  post mortem 
min were far from the criteria indicating PSE meat in broiler chickens Discussion
and turkeys – meat pH < 5.8 30 min after slaughter. The higher pH of 
MFT is due to the relatively higher proportion of aerobic – red muscle The data about the chemical composition of quail meat 
fibres (Kotarev et al. 2010). Higher pH of leg vs. breast muscles by designate it as juicy meat with optimal protein to fat ratio. The water 

ththe 15  min after the slaughter is reported by Wilkanowska and content is similar to that reported by others – 75.5–75.86 for breast 
Kokoszynski (2011) in a research on Pharaoh quail meat quality. The meat and 76.2–77.8% for leg meat (Tikk et al., 2009). The water 

thpH values by the 30  post slaughter min in all three muscles in the content of breast meat reported by Tarasewicz et al. (2007) were 
present study were lower than those established by Boni et al. somewhat lower – 72.5-73%. Similar values (73%) were obtained by 
(2010a) in their comparative investigation on meat quality in young Boni et al. (2010b) after analysis of a bulk sample (breast + leg 
(8 weeks of age) and adult (8 months of age) quails. The difference meat), obtained from manually deboned quail meat. Even lower was 
could be attributed to the fact, that the data reported are for bulk the water content in mechanically deboned meat – 61.5% (Boni et 
samples of mechanically deboned meat. The studies of Tarasewicz al., 2010a). The lower water content demonstrated in a previous 
et al. (2007) outlined that the final breast muscle pH in 42-day-old study of ours (Genchev et al., 2008) is associated with the duration of 
quails varied between 5.50 and 5.65 depending on the nutritional cold storage of meat (7 days) before analysis of chemical 
composition of compound feeds. composition of samples. A lower water content of meat was obtained 

The observed higher loss of water during the first hours of the by Imik et al. (2010) after quails were housed under continuous heat 
° cold storage resulted from reduction of pH values close to the stress (34 С) for 21 days. 
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Figure 7. Values of С* (Chroma) of studied Japanese quail muscles.
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isoelectric point of muscle proteins (5.2-5.4), at which the electrical Conclusion
charge is zero. With lowering pH, muscle proteins reduce their 
hydrophilic properties and their ability to retain free water. Unlike By its chemical composition quail meat can be described as 
mammalian muscles, the start of rigor mortis in avian muscles juicy meat with optimal ratio protein to fat. During the cold storage, 
begins only a few minutes after slaughter and lasts for 1–2 hours. the most intensive changes in meat physico-chemical 
During the different rigor mortis stages, the diameter of muscle fibres characteristics occurred during the first 24 hours, when meat pH 

thdecreases secondary to lateral shrinkage of myofibrils and decreased between 7,5 and 11%. Lowering the WHC by the first 24  
contraction of sarcomeres. This entails a gradual narrowing of hour increased carcass weight loss, as the most intensive is the 
interfilament and interfibrillar spaces in muscle fibres and as a result, process by the first 4 hours, when the processes associated with 
part of the free water in these spaces is forced to move from rigor mortis take place. During the cold storage more significant 
intracellular spaces through the sarcolemma of fibres into hollow changes in color characteristics were observed only in the L* 
spaces among the muscle bundles, and whence, to muscle (Offer coordinate values. 
and Cousins, 1992, Karistensen and Purslow, 2000). The studies of 
Kotarev et al. (2010) confirmed that fact and showed that the events 
did not occur simultaneously along the entire muscle fibre length. References
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