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Meat yield of stone crayfish Austropotamobius torrentium (Schrank, 1803)

1 1 1 2T. Hubenova *, A. Zaikov , I. Piskov , I. Iliev  

1Institute of Fisheries and Aquaculture, 248 Vasil Levski , 4003 Plovdiv, Bulgaria
2 Department of Biochemistry and Microbiology, Faculty of Biology, Plovdiv University “Paisii Hilendarski, 4000 Plovdiv, Bulgaria

Abstract. Study on stone crayfish meat yield was conducted on 150 specimens, 87 male and 63 female divided by sex into two weight groups. It was 
established that the claws meat yield in relation to the body weight of male crayfish is 9.59% and 12.2%, and for females 4.26% and 5.37% for the separate 
weight groups, respectively. Claws meat yield for male crayfish is significantly higher comparing to females for both studied weight groups, 125.1% and 
127.18% (p<0.001***), respectively. In total for all crayfish the meat in the males' claws constitutes 11.51%±1.99% of the body weight, and for females 4.4% 
±1.36%, i.e. it is significantly higher. Difference in the relative ratio of abdomen meat for male and female crayfish was insignificant, as for weight group I (up to 
20 g) it is 6.17%, and for weight group II (over 20 g) it is 17.2% in favour of the males. Based on all surveyed male crayfish was established that the meat in the 
abdomen takes on average 11.39%±1.56% of the body weight, and for females this percentage is slightly higher, but the difference is insignificant. In total for all 
crayfish the relative meat yield for males takes on average 22.9%±2.36% of the body weight, while for females its average value is significantly lower – 
14.97%±2,78%. The reason for this is its larger amount both in absolute and relative values in the males' claws.
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or less. According to Dabrowski et al. (1968) the average meat yield Introduction
for the male crayfish is 25.0%, and for females it is a little less than 
23.7%. Lindqvist and Louekari (1975), reported values of 17.5% to Three types of freshwater crayfish are met in Bulgaria – narrow 
19.6%, and Huner et al. (1985), between 13.9% and –16.4%. clawed crayfish (Astacus leptodactylus Esch.), noble crayfish 
Mackeviciene (1999), reports that the meat yield of male noble (Astacus astacus L.) and stone crayfish (Austropotamobius 
crayfish in Lithuania was 15% of their body weight. Huner and аl. torrentium Shrank) (Zaikov and Hubenova, 2007). The first two 
(1995), reported that the meat yield of the abdomen is within reach relatively big size and have certain potential as subjects of 
14.8–17.1%, and this of the claws 2.3–3.4%. Except the species aquaculture and industrial farming. Worldwide those are the two 
identity of great importance for the meat yield is also the sex, as in species that have the greatest economic value. Interest in stone 
general the male crayfish have more meat (Harlioglu and Holdich, crayfish is lower, mainly due to its small size. According to Troschel 
2001; Thomson et al., 2004; Huner and Lindqvist, 1985).et al. (1995), maximum length and mass that it reaches are 11 cm 

Meat yield of stone crayfish is less studied, as the main reason and 70 g.
for that is their restricted use as food due to their small size. Harlioglu The conducted studies on meat yield of freshwater crayfish are 
and Guner (2006) reported similar data in the study conducted by primarily for species with economic value (Huner, 1993; Gu et 
them, without taking into account the amount of meat in the claws. al.,1994; Mackeviciene, 1999; Harlioglu and Holdich, 2001; 
Same authors underline the presence of sexual dimorphism in the Thomson et al., 2004; Erkan et al., 2009; Berber and Balik, 2009, 
species, as they outline that the male have bigger body weight and etc.). Studies of Dabrowski (1966) show that for narrow clawed 
claws, while the females have significantly wider and longer crayfish Astacus leptodactylus Esch. the meat yield for females was 
abdomen. This fact determines the differential analysis of the meat 14.41% of the body weight, and for males it was 16.53%. In data 
yield for male and female stone crayfish. Obradovich et al. (1988), reported by Harlioglu and Holdich (2001), it was 9.45–12.45% and 
except for the meat yield, also take under account the size of 12.60–13.16%, respectively. According to data reported by Erkan et 
hepatopancreas. In Bulgaria, data on meat yield of stone crayfish in al. (2009), during the spring the meat yield of this species is 14.84%, 
local populations is absent therefore this study is the first of its and during the summer it increases up to 19.55%. Berber and Balik 
nature.(2009) established average values of 16.45% for the population 

surveyed by them. The study of Hubenova et al. (2004) shows that 
the total meat yield for female narrow clawed crayfish ranged 

Material and methodsbetween 10.07% and 12.24%, and for males between 10.15% and 
14.13% depending on the body weight of the investigated 
specimens. However, it must be stated that the determination of The study was conducted on 150 sexually matured crayfish, 87 
meat yield in the crayfish's body is affected by the methods applied in male and 63 female. They were caught with crayfish traps set in 
preparation for its separation from the exoskeleton, as the lowest Dospat Dam in July and August. As a bait were used mainly crucian 
values were recorded when they are applied in fresh crayfish without carp and in less quantities common carp. Crayfish with solid chitin 
preliminary treatment, and highest in the boiled (Zaikov et al., 2004). cuticle were selected for the meat yield survey, while those with soft 

Data reported by various authors on the meat yield in the claws cuticle were excluded. This approach was selected in order to 
and abdomen of noble crayfish Astacus astacus L. also varied more eliminate crayfish with lower exoskeleton mineralization.
* e-mail: thubenova@yahoo.com



Table 1. Absolute values for the body weight and length of the studied stone crayfish Austropotamobius torrentium (Shrank)

Weight groups

up to 20 g

over 20 g

total

male

n Mean ± SD n Mean ± SD

male

Body length (TL, cm)

23

64

87

7.69 ± 0.35

8.72 ± 0.45

8.45 ± 0.62

55

8

63

7.68 ± 0.51

8.76 ± 0.42

  7.8 ± 0.62

Body weight (BW, g)

male

n Mean ± SD

male

n Mean ± SD

23

64

87

55

8

63

14.42 ± 3.13

22.44 ± 3.9   

  15.4 ± 4.18

16.64 ± 2.36

27.49 ± 4.87

24.62 ± 6.48

Table 2. Absolute (g) and relative (%) values of meat yield obtained from stone crayfish Austropotamobius torrentium

Parameter Weight groups

up to 20 g

over 20 g

total

up to 20 g

over 20 g

total

up to 20 g

over 20 g

total

Claw meat

Tail meat

Total meat

t-test

***

***

***

***

***

***

Absolute value, g

23

64

87

23

64

87

23

64

87

17

5

22

17

5

22

17

5

22

n

23

64

87

23

64

87

23

64

87

Mean ± SD

  1.6 ± 0.4

3.38 ± 0.86

2.91 ± 1.1

1.87 ± 0.31

3.13 ± 0.65

2.8 ± 0.8

3.48 ± 0.55

6.51 ± 1.37

5.71 ± 1.81

n

9.59 ± 1.67

12.2 ± 1.61

11.51 ± 1.99

11.35 ± 1.69

11.4 ± 1.53

11.39 ± 1.56

20.94 ± 1.89

23.6 ± 2.12

22.9 ± 2.36

Mean ± SD n

4.26 ± 1.33

5.37 ± 1.18

4.4 ± 1.36

10.69 ± 2.45

9.72 ± 1.74

10.56 ± 2.38

14.95 ± 2.85

15.09 ± 2.44

14.97± 2.78

Mean SD ± 

male

17

5

22

17

5

22

17

5

22

0.64 ± 0.29

1.21 ± 0.33

0.71 ± 0.35

1.52 ± 0.43

2.16 ± 0.36

1.6 ± 0.47

2.16 ± 0.65

3.36 ± 0.62

2.31 ± 0.76

n Mean ± SD

female

Relative value, %

male female
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All crayfish were measured individually - the body weight on an reflects on the claws' meat content. Present study shows that the 
electronic scale with accuracy of 0.01 g, while the body and absolute values of its average amount in the claws of the male 
carapace length were measured by calliper with an accuracy of 1 crayfish for the separate weight groups is between 1.6 and 3.38 g 
mm. After measurements they were boiled for 5 min, and after that (lim 0.8g to 5.6g), while for females it is considerably lower - between 
cooled to room temperature (Huner et al., 1995). Claw and abdomen 0.64 g and 1.21g (lim 0.1g to 1.78g). The comparison of the relative 
meat was separated by using scalpel and tweezers and was values allows a more accurate picture of the difference in the meat 
weighted with accuracy of 0.01 g. yield between both sexes. Regarding this issue the analysis showed 

Specimens were divided in two weight groups in order to that the relative ratio of the claws meat yield in relation to the body 
observe more accurately the differences in the meat yield between weight of male crayfish is 9.59% and 12.2%, and for females 4.26% 
two sexes and to analyse its modification in context of weight, and 5.37% for the separate weight groups. Claws meat yield for male 
following the body weight change. For each of the groups were crayfish is significantly higher comparing to females for both studied 
measured the absolute (g) and relative values (in % of the body weight groups, 125.1% and 127.18% (p<0.001***), respectively. In 
weight) of the features: claws meat yield, abdomen (tail) meat yield total for all crayfish the meat in the males' claws constitutes 
and total body meat yield. Claws meat yield, abdomen meat yield 11.51±1.99% of the body weight, and for females 4.4±1.36%, i.e. it 
and overall average values for the correspondent sex were surveyed is significantly higher.
individually for all male and female crayfish of the both weight It is necessary to underline that the claws meat yield in both 
groups. absolute and relative values is very small. That is why in the study 

conducted by Harlioglu and Guner (2006), it was not determined. In 
total the meat yield in the area of abdomen (tail) as also relatively 
small. For male crayfish it is between 1.87g and 3.13g (lim 1.36g and Results and discussion
4.57g), and for females 1.52g and 2.16g (lim 0.97g and 2.82g).

Difference in the relative ratio of abdomen meat for male and The size-weight characteristics of the surveyed crayfish, 
female crayfish is insignificant, as for weight group I (up to 20g) it is divided in two groups by sex is presented in Table 1. The analysis of 
6.17%, and for weight group II (over 20g) it is 17.2% in favour of the the conducted surveys of all specimens showed significantly higher 
males (Table 2). Based on all surveyed male crayfish was size for the males – average body weight 24.62 ±6.48g and average 
established that the meat in the abdomen takes on average length 8.45±0.62cm comparing to females were the values are 15.4 
11.39±1.56% of the body weight, and for females this percentage is ±4.18g and 7.8±0.61cm, respectively.
slightly higher, but the difference is insignificant. This fact confirms Typical feature of the stone crayfish, as for almost all other 
the data reported by Harlioglu and Guner (2006), according to which freshwater crayfish species is the larger claws of the males. It also 
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Figure 3. Change in absolute (g) and relative (%) values of meat yield according to body weight of female 
stone crayfish A. torrentium  
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Figure 2. Change in absolute (g) and relative (%) values of meat yield according to body weight of male stone 
crayfish A. torrentium 
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Figure 1. Dynamics of relative values of meat yield for stone crayfish A. torrentium according to body weight

the difference in meat yield for male and female crayfish with same established that for male crayfish it is 20.94% and 23.6%, and for 
body weight is insignificant (P>0.05). females 14.95% and 15.09% for the separate weight groups. This 

Indicated differences in claws and abdomen meat yield of male indicator is significantly higher for males by 40.06% for weight group 
and female crayfish reflect on the total meat yield of both body parts. I (p<0.001***) and by 56.3% for weight group II (p<0.001***). Overall 
Male have significantly more meat - between 3.48g and 6.51g (lim for all crayfish the relative meat yield for males takes on average 
2.43g and 9.92g) compared to females – 2.16g to 3.36g (lim 1.18g 22.9±2.36 % of the body weight, while for females its average value 
and 4.3g). In comparison of the relative ratio of the total meat yield is is significantly lower – 14.97±2.78%. The reason for this is its larger 
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amount both in absolute and relative values in the males' claws. The crayfish Astacus leptodactylus (Eschscholtz, 1823). Advances in 
established differences between both sexes by groups are Food Sciences, 31, 1, 41-44.
presented in Figure 1. Gu H, Matue PB and Capra MF, 1994. The relative growth of 

After analyzing data of Table 2 it is noteworthy that with increase chelipeds and abdomen and muscle production in male and female 
of crayfish body weight the relative ratio of claws' meat increases. redclaw crayfish, Cherax quadricarinatus von Martens. Aquaculture, 
These patterns are more pronounced in males. The increase of 123, 249-257.
claws' meat relative ratio for them is by 27.2% (p<0.001***). For Harlioglu M and Guner U, 2006. Studies on the recently discovered 
female crayfish the difference in meat yield between the two weight crayfish, Austropotamobius torrentium (Shrank, 1803), in Turkey: 
groups is 26% (p<0.05*). Relative ratio of tail meat in male crayfish is morphological analysis and meat yield. Aquaculture Research, 37, 
not changed with increase of body weight, while for females was 538-542.
established decrease of its amount by 10% although the change in Holdich D and Harlioglu M, 2002. Meat yields in the introduced 
the values of this parameter is insignificant. freshwater crayfish, Pacifastacus leniusculus (Dana) and Astacus 

In male crayfish is observed a clearly distinguished correlation leptodactylus Eschscholtz, from British waters. Aquaculture 
between body weight and the ratio of meat content in the edible Research, 32, 5, 411 – 417.
parts. With increase of body weighy the relative ratio of meat has Hubenova T, Zaikov A and Vassileva P, 2004. Untersuchungen 
increased by 12.7% (p<0.01**). For females was not found any uber die Fleischmenge beim Sumpfkrebs (Astacus leptodactylus 
change in the relative values of the total meat yield of the edible parts Esch.). Fischer und Teichwirt, 6, 690-691.
with increase of body weight of the specimens (Figure 2 and 3). Huner J, 1993. Recovery of edible products from some common 

North American orconectid and procambarid crayfish (Cambaridae) 
with emphasis on Procambarus clarkii (Girard) and Procambarus 
zonagulus Hobbs & Hobbs. Freshwater Crayfish, 9, 28-37.Conclusion
Huner J and Lindqvist O, 1985. Exoskeleton mineralization in 
astacid and cambarid crayfishes (Decapoda, Crustacea). Claws meat yield for male stone crayfish is significantly higher 
Comparative Biochemistry and Physiology, 80A, 515-521. comparing to females for both studied weight groups, 82.3% and 
Huner J, Lindqvist O and Kononen H, 1985. Effects of holding 99.6% (p<0.001***), respectively. In total for all crayfish the meat in 
temperature on body condition of starved adult noble crayfish the males' claws constitutes 11.51±1.99 % of the body weight, and 
Astacus astacus L. (Decapoda, Astacidae) from Central Finland. for females 4.4±1.36 %, i.e. it is significantly higher.
Proceedings of the 10-th Annual Tropical and Subtropical Fisheries Difference in the relative ratio of abdomen meat for male and 
Technological Conference of the Americas, New Orleans, Louisiana, female crayfish is insignificant, as for weight group I (up to 20g) it is 
107-114.6.17% in favour of the females, while for weight group II (over 20g) 
Huner J, Lindqvist O and Kanonen H, 1995. Sexual dimorphism the meat yield is higher for males by 17.2%. Based on all surveyed 
and yield of edible products from a stunted by commercial standards male crayfish was established that the meat in the abdomen takes 
population of noble crayfish (Astacus astacus Linne') in central on average 11.39±1.56% of the body weight, and for females this 
Finland. Freshwater Crayfish, 8, 668-679.percentage is slightly higher, but the difference is insignificant.
Lindqvist OV and Louekari K, 1975. Muscle and hepatopancreas The relative claws and abdomen meat yield for males takes on 
weight in Astacus astacus L. in the trapping season in Finland. average 22.9±2.36% of the body weight, while for females its 
Annales Zoologici Fennici, 12, 237-243. average value is significantly lower - 14.97±2.78%. The reason for 
Mackeviciene G, 1999. A comparative study on physiological and this is its larger amount both in absolute and relative values in the 
biochemical indices of native European and alien species of crayfish males' claws.
in Lithuania. Freshwater Crayfish, 12, 205-220.
Obradovic J, Sekulic B and Rac M, 1988. Muscle and 
hepatopancreas participation in the body weight of the crayfish References
Austropotamobius torrentium. Aquaculture, 72, 329-339.
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