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Abstract 

Goat kid and lamb meat is quite well accepted by the consumers. The specific flavour is more expressed for sheep meat, also lamb 

meat has more intense aroma and it is more tender than that of goat kid meat. Several factors can affect the quality characteristics of 

goat kid and lamb meat, and the feeding of livestock is one of them. The aim of this study was to evaluate the effect of feeding on the 

lamb and goat kid meat physical and sensorial quality. In the samples of M. semimembranosus muscles from 8 Boer goat kids and 8 

Latvian Dark head lambs (four animals per treatment) finished on diets varying in content of concentrated feed were analysed for the 

proximate composition, chemical and physical indices. Four Boer goat kids as feed supplement received oats, four kids – fodder beans, 

four lambs – a mix with fodder beans, four lambs – a mix with beans and peas. For sensory evaluation as control was used beef meat. 

For all five samples hardness and intensity of sensory properties (aroma, texture, taste and aftertaste) were analysed. Non-significant 

(p>0.05) influence was obtained on meat hardness according different additives of concentrated feed. There was no significant 

difference (p>0.05) in aroma and taste between samples, but there was significant difference in the texture and aftertaste (p<0.05). The 

aftertaste was weak for beef meat (BM) sample, but there were no significant differences (p>0.01) in the intensity of aftertaste with 

both goat kid meat samples. However, there was a significant difference (p<0.05) between both lamb meat samples.  
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Introduction 

Goats and sheep in farmland were kept for centuries and 

were mainly used for milk, meat and wool production 

(Zervas et al., 2011). Small ruminants are the most 

efficient transformers of low-quality forage into high 

quality animal products (Lombardi, 2005) with 

distinguished chemical composition and organoleptic 

characteristics, and with the least use of fossil fuel. 

The number of meat goats worldwide totals 464 million 

heads and meat sheep’s – 567 million heads, and the 

estimated goat meat production is 5.8 million tons, 

sheep meat – 9.4 million tons (FAO, 2017). However, 

despite the large number of animals, consumers still 

prefer beef rather than sheep or goat meat. In Latvia the 

number of goats for meat production is 4 thousand heads 

and sheep’s – 50.5 thousand heads, and the estimated 

sheep meat production is 0.9 thousand tons, but no 

production of goat meat for market (FAO, 2017). 

According to Teixeira et al. (2017) the most popular is 

meat from sheep and goats till 3 months of age and 5–

8 kg carcass weight (cordeiro and cabrito) or from sheep 

and goats with 6 to 9 months age and more than 11 kg 

carcass weight (lamb and chivo). Nutritionally, goat is 

an important source of high-quality proteins, healthy 

fats, and with low calorie, intramuscular fat, saturated 

fat, and sodium contents. Besides, goat meat is rich in 

iron, potassium and essential amino acids, ensuring that 

goat meat is high quality meat (Horcada et al., 2012). 

There are two main farming and feeding systems for 

lamb and goat kid meat production – intensive and 

extensive, with a great variation between those two (Joy 

et al., 2008). Feeding forage, which also includes grain 

feed, can alter carcass quality indices as well as internal 

and carcass fat levels (Goetch et al., 2011). The 

proportion of concentrated feed may have a few impacts 

on meat quality, but the total level of carcass fat was 

higher among diets higher in concentrates (Ryan et al., 

2007). The content of fat in the sheep and goat carcass 

is very variable. In females fats are deposited in the 

carcass tissue relatively faster than in males, but in 

wethers intermediate (Mahgoub et al., 2005). These 

differences are more pronounced in the case of high 

levels of energy and concentrates in the feed. Restricted 

intake of nutrients increases lean meat production and 

reduces fat accumulation regardless of gender.  

In recent years, consumers have been choosing healthier 

foods and are paying more attention to product quality. 

It has been found that milk and meat fat and cholesterol 

content can have a significant impact on human health 

(Zervas et al., 2011). Meat quality, as perceived by 

consumers, is a subjective, multidimensional and 

dynamic concept. Consumers around the world consume 

both sheep and goat meat, and in some cases can even 

replace mutton, lamb or beef. Gkarane et al. (2017) 

reported small sensory differences due to lamb sex. Ram 

meat has a more intense aroma compared to the castrate 

meat, more pronounced animal and farm smell, aroma 

of wool, aroma of manure and sweat. A similar 

assessment is also given to goat meat. Carcass weight 

and dressing percentage depends on feeding of lambs 

and goat kids. Feeding system also can have impact on 

animal’s growth rate, meat quality indices (muscle and 

fat ratio, content of fatty acids), meat flavours, taste and 

tenderness, intensity of fat deposition. Carcass dressing 

percentage, conformation score and fatness degree also 

depends on feeding of lambs and kids (Carrasco et al., 

2009; Toplu et al., 2013). 

The quality of meat, which depends on the chemical, 

microbial and sensorial qualities of the meat, is 

important for consumers when buying meat  

(Madruga et al., 2010). In the past, the consumers have 

encountered a negative experience with the purchase of 

66

llufb
Typewritten Text
DOI: 10.22616/FoodBalt.2019.004

http://doi.org/10.22616/FoodBalt.2019.004


FOODBALT 2019 

older animal’s meat with a pronounced sheep or goat 

taste and fiberiness. Nowadays, consumers are given the 

opportunity to buy the meat from young animals 

(chevon) (Brand et al., 2018), which haven’t 

pronounced specific taste and aroma. Goat kid meat is 

preferred with less fat than beef or lamb. Therefore, it 

requires low-heat and slow cooking to  

preserve tenderness and juiciness (Madruga et al., 2010; 

Silva et al., 2011).  

In recent years, the demand for low-fat meat and meat 

products has increased in order to avoid health risks 

associated with excessive fat intake. It is known that 

goats produce meat with a low fat content. Information 

on the characteristics of goat and sheep meat and its 

products in Latvia is still limited and needs more study. 

The present study attempts to evaluate the effect of 

feeding on the lamb and goat kid meat physical and 

sensorial quality.  

Materials and Methods 

Meat sampling 

Samples of Musculus semimembranosus muscles were 

taken from 8 Boer goat kids (average age before 

slaughter 287 days) and 8 Latvian Dark head lambs 

(average age – 208 days) (four animals per treatment) 

finished on diets varying in content of concentrated feed. 

The goat kids and lambs were housed in a barn in four 

pens. Four Boer goat kids received oats (G1) as a feed 

supplement, four kids – oat mix with fodder beans (G2), 

four lambs – grains mix with fodder beans (L1), four 

lambs – grains mix with beans and peas (L2) (Table 1).  

Table 1 

Scheme of the research  

Groups 

Number 

of 

animals 

Concentrated feed 

G1 4 kids 100% oats 

G2 4 kids 85% oats+15% fodder beans 

L1 4 lambs 
15% oats+20 %barley+15% wheat 

+50% fodder beans 

L2 4 lambs 
15% oats+20% barley+15% wheat 

+30% fodder beans+20% peas 

L1; L2 – lamb meat, G1; G2 – goat kid’s meat 

 

The total sample of each kid and lamb group consisted 

of four samples from each animal left hind leg 

Musculus semimembranosus, but a sample of beef from 

M. longissimus was used for comparison. The samples 

were packed in the thick plastic bags to exclude as much 

air as possible, and stored at -20 °C. Before analyses the 

M. semimembranosus cuts were defrosted at 10 °C for a 

period of 24 h.  

Physical and chemical analysis 

For raw meat samples content of dry matter, protein, 

intramuscular-fat was determined using standard 

analytical methods. Dry matter content was determined 

by LVS ISO 1442:1997, fat content by LVS ISO 

1443:1973, the protein content was calculated from 

nitrogen content multiplied by 6.25 using ISO 937:1978, 

pH value by LVS EN ISO 2917:2004. 

Moisture-to-protein (W / P) ratio was calculated  

as an indication of physiological maturity 

(Brzostowski et al., 2008). 

Texture analysis 

A sample of 50×100 mm was prepared for muscle 

texture analysis, the longest edge being parallel to the 

muscle fibres. The sample of 15 mm thickness was 

analysed by Warner Bratzler blade (HDP/BSW) on a 

texture analyser TA.HDplus (Stable Microsystems, 

UK). Toughness was measured as the maximum force 

required for shearing a piece of fresh meat perpendicular 

to the fibre, at a speed of 2 mm s-1. Four samples of each 

goat kid group and two samples from each lamb group 

were analysed in triplicate for the fibrousness of the 

muscle tissue. Trigger force was set at 0.098 N. A higher 

reading indicated a greater shear force and therefore 

tougher meat. 

Sensory analysis 

Meat from two goat kid (samples G1 and G2) and two 

lamb (samples L1 and L2) groups were sampled to 

evaluate the sensory properties of the meat, as well as a 

sample of beef meat from market as a control (BM). 

Meat samples for sensory evaluation were prepared as 

meatballs. For the meatballs, to 500 g of meat one egg 

was added, the meat was kneaded manually. Meatballs 

were formed into approximately 3.0 cm diameter and 

cooked in water at 90±5 °C for 6 min. The cooking 

process was carried out in two repetitions to ensure that 

each panellist had a hot, freshly cooked product.  

Sensory tests were carried out at the Faculty of Food 

Technology, Latvia University of Life Sciences and 

Technologies. A total of 30 semi-trained panellists 

participated in the evaluation of meat sample sensory 

attribute intensity and overall liking. The panellists used 

computers equipped with FIZZ software (Biosystemes, 

France) to evaluate the intensity of sensory properties 

(aroma, flavour, texture and aftertaste) on unstructured 

7-point line scales (1–weak; 7–very strong). For overall 

acceptability of meat samples, the ranking test (1–very 

dislike; 5–like very much) was applied. Between the 

samples, warm black tea was used for neutralization of 

taste. 

Statistical analysis 

Meat sample chemical composition and sensory 

properties were analysed with mathematical data 

processing methods – average, ANOVA. In all analyses, 

statistical significance was declared at p<0.05.  

Results and Discussion 

The quality of the meat is a relative concept and depends 

on the physical and chemical properties of the meat as 

well as on the consumer preferences.  

Chemical composition and physical attributes of meat 

According to the analyses of Boer goat crossbreed kids 

and Latvian Dark head lamb meat, was determined an 

average dry matter (27.0–32.1%), protein (18.2–19.6%) 
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and intramuscular fat content (6.7–13.9%) (Table 2). 

Our results are close to the findings obtained by 

Moawad et al. (2013) and Dhanda (2001), who reported 

24.7–27.7%, 19.9–21.0% and 3.3–4.7% for dry matter, 

protein and fat contents, respectively. 

Table 2 

Meat quality traits of M. semimembranosus muscle of lamb and goat kids 

Parameters 
Samples 

L1 (n=4) L2 (n=4) G1 (n=4) G2 (n=4) 

Dry matter, % 31.9±1.04 32.1±2.27 31.8±1.28 27.0±1.06 

Protein, % 18.2±1.16 19.4±0.64 19.6±0.53 19.3±0.26 

Intramuscular fat, % 12.05±0.86 13.9±1.97 7.9±0.34 6.7±1.52 

pH 5.71±0.06 5.69±0.05 5.77±0.01 5.87±0.03 

Moisture / Protein (W / P) ratio 3.79±0.26 3.49±0.08 3.48±0.04 3.78±0.08 

L1; L2 – lamb meat, G1; G2 – goat kid’s meat 

 

Results of Table 2 indicated that lower dry matter and 

intramuscular fat content was observed in goat meat 

samples. These results confirmed the findings obtained 

by Brzostowski et al. (2008) who reported that goat meat 

from purebred French Alpine and Boer crossbred kids 

exhibited a desirable water-to-protein ratios (3.89 and 

4.18), respectively. Generally, the lower the 

water/protein ratio, the better the quality of the meat 

(Pearson, 1991). In our research adding of fodder beans 

in feed ration increased the moisture/protein ratio in 

meat, the meat was with higher content of moisture and 

lower content of protein. 

A key determinant of meat quality is pH. The ultimate 

pH values of goat kid’s and lamb meat were found as 

5.69–5.87 (Table 2), and higher values were found for 

goat meat. The pH is important to the chilled meat 

because it affects its shelf life, colour and quality. High 

pH (above 5.8) can indicate stressed animals during pre-

slaughter handling and generally means lower quality of 

meat, and meat is dark, firm and dry (Dhanda et al., 

2003; Hughes et al., 2017). More active animals are 

easily irritable and thus significantly reduce glycogen 

reserves in the liver. High pH in the meat also reflects a 

decrease in muscle glycogen due to stress or other 

factors (Muchenje et al., 2009). The lower meat pH is 

associated with the tenderness of the meat, which is 

characterized by longer sarcomeres after cooling and 

lower shear force value (Simela et al., 2004). However, 

it is still unclear why goats are so stressed before 

slaughter.  

Meat texture 

Tenderness can be evaluated as the maximum shear 

force necessary to cut the meat perpendicular to the 

fibres (Pena et al., 2009).  

Table 3 

Goat kid and lamb meat tenderness 

Meat samples Shear force, N V, % 

G1 301.90±34.12 39.15 

G2 293.50±17.86 21.07 

L1 207.00±7.79 9.22 

L2 360.10±42.16 28.68 

L1; L2 – lamb meat, G1; G2 – goat kid’s meat 

V – coefficient of variation 

 

Average shear force values obtained in this study were 

from 207 to 360 N (Table 3) and were much higher to 

those observed by Moawad et al. (2013) on Egyptian 

Baladi goat breed goats’ kids (58 N cm-2 for boiled 

meat), because our measurements were taken on fresh 

meat samples. Shear force is highly dependent on the 

preparation of individual meat samples, temperature, 

tendon and connective tissue inclusions and other 

factors, so that the results for each meat sample as well 

as for the repetition of one sample are not homogeneous. 

As we can see from the data in Table 3, the most tender 

meat was obtained from lambs fattened with a higher 

proportion of fodder beans in the feed, whereas the 

toughest and most difficult to prepare meat was 

presented by a lamb group, where the lambs were fed 

with fodder bean and peas mix. The statistical analysis 

of the data has shown that there were no significant 

differences between the groups. According to the 

research of Johnson et al. (1995), goat meat tenderness 

was reported to be lower than that of sheep and beef. 

According to Schenfeldt et al. (1993) study the sheep M. 

semimembranosus was significantly (p<0.01) more 

tender than the Angora and Boer goat cuts. In our study 

for all analysed meat samples we found weak positive 

correlation (r=0.25; p>0.05) between fat content and 

tenderness, but for lamb meat samples we found 

moderate positive correlation (r=0.49; p>0.05).  

Sensorial attributes of meat 

For five boiled meatball samples (G1, G2, L1, L2 and 

BM) the intensity of sensory properties (aroma, texture, 

flavour and aftertaste) were analysed. 

The taste and flavour of the meat depend on the 

aldehydes, ketones, sugars, peptides and fatty acids that 

make up the specific flavour of a species  

(Madruga et al., 2011). 

It has been found that increased intramuscular fat 

content increases the aroma and flavour of goat meat 

(Leick et al., 2012). As can be seen from Table 4, there 

was no significant difference (p>0.05) in aroma and 

flavour between samples, but there was a significant 

difference in the samples texture and aftertaste (p<0.05). 

In a study completed by Babiker et al. (1990), it was 

found that goat meat was leaner and darker compared to 

lamb. A softer, more chewable texture was found for a 

samples L2 and L1 (lamb) compared to samples G1, G2 

(goat kid) and control (BM).  

68



FOODBALT 2019 

Table 4 

Intensity of meatballs sensory properties 

Attribute 
Samples 

L1 L2 G1 G2 BM 

Aroma 3.63a 3.73a 4.13a 3.60a 4.10a 

Texture 3.23b 3.53ab 4.10a 4.10a 4.07a 

Flavour 4.33a 4.17a 3.90a 3.87a 3.80a 

Aftertaste 3.77a 4.10a 3.70b 3.63ab 3.17b 

the same letters in rows indicate no significant differences between samples (p<0.05) 

L1; L2 – lamb meat, G1; G2 – goat kid’s meat, BM – control, beef meat 

 

The texture of the meat shared a positive strong 

correlation with meat protein content (r=0.81; p<0.05), 

and a strong negative correlation with meat fat content 

(r=-0.88; p<0.05) and flavour of the meat (r=-0.98; 

p<0.05). A weak aftertaste has been found for a control 

sample (BM), which was not significantly different 

(p<0.05) from the G1 and G2 samples. While, the 

samples G1 and G2 did not differ significantly from the 

L1 and L2 samples in the aftertaste intensity. In our 

research we found strong positive correlation with 

intramuscular fat content and aftertaste (r=0.77; 

p<0.05). It means that if meat is fattier, it will be more 

tender, less structured, and with more expressed flavour 

and aftertaste.  

Table 5 

Correlation between sensory attributes 

Properties Aroma Texture Flavour Aftertaste 

Aroma 1.00    

Texture 0.56 1.00   

Flavour -0.59 -0.98 1.00  

Aftertaste -0.52 -0.58 0.69 1.00 

 

In this study we found a strong negative correlation  

(r=-0.98, p<0.05) between meat texture and flavour 

(Table 5) – the softer is meat texture, the 

more pronounced the flavour. According to 

Brand et al. (2018) the goat kid meat flavour showed a 

moderate correlation with meat aroma (r=0.59; p<0.01), 

but in our research meat flavour shown moderate 

negative correlation with meat aroma (r=-0.59; p<0.05) 

(Table 5). Also Brand et al. (2018) found that lamb had 

a more pronounced flavour and aroma, but the goat meat 

had no such pronounced taste.  

 
Figure 1. Overall acceptability of meatball samples 

the same letters indicate no significant differences between 

samples (p<0.05) 

L1; L2 – lamb meat, G1; G2 - goat kid’s meat, BM – control, 

beef meat 

One of the most important factors determining the 

quality of cooked meat is the tenderness of the meat. 

Similar results were achieved on Boer goats by Werdi 

Pratiwi et al. (2004), indicating that meat tenderness is 

an important factor in assessing the sensory properties 

of meat. Using the Ranking test, the degree of overall 

acceptability of meatball samples (Figure 1) was 

determined on the scale: 1–very dislike, 5–like very 

much.  

Panellists more preferred samples L1 and G2, because 

they liked their texture and taste. For the control sample 

(BM), the overall acceptability level was the same as for 

samples L2 and G1. These samples panellists described 

as difficult to chew with weak taste and flavour. The 

results obtained suggest that the panellists did not have 

a negative attitude towards the specific taste and flavour 

of the samples, as described by the other scientific 

studies. Low consumption of lamb and sheep meat in 

European countries (OECD, 2019) is associated with 

this specific meat taste. Crouse (1983) indicated that 

consumers prefer beef or pork instead of lamb. The 

opinions of the panellists as to why the particular meat 

sample was liked or disliked differed drastically because 

each person has different preferences of what he likes or 

dislikes.  

Southeast countries consumers prefer sheep meat 

instead of beef or pork meat, so the market generally 

lacks both lamb and mutton.  

Conclusions 

As indicated by chemical parameters, lower dry matter 

and intramuscular fat content was observed in goat meat 

samples. Adding of fodder beans in feed ration increased 

the moisture/protein ratio in meat; the meat was with 

higher content of moisture and lower content of protein. 

More tender meat was obtained from lambs fattened 

with a higher proportion of fodder beans in the feed, 

whereas tougher and the most difficult to prepare meat 

was presented by a lamb group, where the lambs were 

fed with fodder bean and peas mix. There was no 

significant difference (p>0.05) in aroma and flavour 

between samples, but there was significant difference in 

the texture and aftertaste (p<0.05). The aftertaste was 

weak for beef meat (BM) sample, but there were no 

significant differences (p>0.05) in the intensity of 

aftertaste in both goat kid meat samples. The most 

pronounced aftertaste was in lamb meat samples, and in 

our research we found strong positive correlation with 

intramuscular fat content (r=0.77; p<0.05). It means that 

3.37a

2.63b

2.77b

3.50a

2.73b

1.0 2.0 3.0 4.0 5.0

L1

L2

G1

G2

BM

Overall acceptability
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if meat is fattier, it will be more tender, less structured, 

and with more expressed flavour and aftertaste. 

By physical properties, as well as eating qualities, it is 

concluded that goat kids meat from Boer crossbreed 

raised under Latvian conditions is an excellent source of 

healthy red meat alternative. The findings suggested that 

different diets can be varied to still produce chevon and 

lamb meat with uniform meat quality characteristics. 
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