
 

 

 

INTRODUCTION 

 

In Chinese traditional livestock production system, 

indigenous livestock breeds of China, like Chinese yellow 

cattle, were being used as draft animals (Zhang et al., 2015). 

However, with the passage of time Chinese traditional 

livestock production system has been shifted to modern 

livestock system and indigenous livestock breeds are not only 

being used for beef production but also dairy production (Li 

et al., 2014; Muhammad et al., 2016; Aziz ur Rahman et al., 

2017; Aziz ur Rahman et al., 2019). It has been reported that 

beef production in China has been increased dramatically in 

recent years (Aziz ur Rahman et al., 2017; Aziz ur Rahman et 

al., 2019). Due to rapid economic development of China, it is 

expected that the demand for high-quality beef and dairy 

products will increase in the near future. High demand quality 

meat will also be more demanding in near future, Therefore, 

meat obtained from various species free from antibiotics 

residues and other toxic material as described in literature 

(Rahman et al., 2019; Younas et al., 2019; Baran et al., 2020; 

Irshad et al., 2020).  

Chinese indigenous cattle breeds are classified into South 

China Type, North China Type, and Central China Type 

based on body conformation and distribution (Qiu et al., 

1986). Xiangxi cattle is a breed that belongs to the Chinese 

indigenous yellow cattle and is bred in the northwest region 

of the Hunan Province. This breed was included in the 

National Protection List of Livestock and Poultry Genetic 

Resources of China in 2006 (MOA, 2006). The meat of 

Xiangxi cattle is the optimal meat for consumption with better 

quality, better taste, lower fat content, and higher nutritional 

value than other ordinary beef breeds of China (Li et al.,2014; 

Picard et al., 2019). Many studies have been performed on 

meat quality parameters of Xiangxi cattle (Li et al., 2014; 

Picard et al., 2019), which indicate the significance of the 

meat quality of Xiangxi cattle.  

It has been reported that several factors like age, breed, sex 

and feed quality etc. influence milk and beef quality (Yu et 

al., 2007; Ufuk, 2020). However, age is considered the most 

important factor that influence the meat quality (Tuma et al., 

1962; Blumer,1963). It has been reported that with the growth 

and development of the animals, the water contents of meat 

and decreased while the content of protein, crude fat and 

minerals increased. Previous studies also demonstrated that 

the tenderness of beef began to decline from 18 to 20 months 

old (Dunsing,1959; Simane et al., 1959). Previous studies 

confirm that age is one of the most important factors that 

influence meat quality and composition. Hence, it could be 

imperative to conduct age-related studies on the meat quality 

of indigenous breeds.  
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Current study was conducted to evaluate the effects of age on production performance and meat quality of Xiangxi cattle. A 

total of 12 male weaning Xiangxi cattle (similar age and weight) were used in the current experiment. Animals were slaughtered 

at the age of six, eight and thirty months. Results showed that animals slaughtered at 30 months of age had the highest 

production performance and carcass traits (p < 0.05). The longissimus dorsi (LD) of the animals slaughtered at 6-month-age 

had a lower cooking loss and higher water content (p < 0.05). The LD of the animals slaughtered at 30-month-had significantly 

higher nutrient composition, total essential amino acid (EAA) composition and EAA/total amino acid percentage, C16 and 

saturated fatty acid (SFA) contents (p < 0.05). Moreover, higher C20, C17:1, monounsaturated FA, C18:3n-3, polyunsaturated 

FA, total FA contents and unsaturated fatty acid to saturated fatty acid ratio (p < 0.05) was observed in the LD muscle of cattle 

slaughtered at 18 months of age. Based on results, it is concluded that age significantly influenced the production performance, 

carcass traits, meat quality, and meat nutrient composition in Xiangxi cattle. 

Keyword: Age; Production performance; Meat quality; Xiangxi cattle. 

mailto:yikangle@yeah.net


Li, Sun, Long, He, Huang, Li, Luo, Li, Hou, Dong, Wu & Yi 

 1438 

To our knowledge, none of the studies has been conducted to 

evaluate the production performance, slaughtered parameters 

and meat nutritional quality of Xiangxi cattle. Therefore, this 

study was designed to test the production performance and 

meat nutritional quality of Xiangxi cattle at different ages. 

The results of this study could provide encouragement to 

other scientists to explore the nutritional worth of meat and 

the composition of meat in indigenous breeds. Furthermore, 

this study will also provide the details that at what age 

Xiangxi cattle should be slaughtered for better meat 

production. 

 

MATERIALS AND METHODS 

 

Animals and experimental treatments: A total of 12 weaning 

Xiangxi cattle males with the same age and weight were 

selected for the current experiment. Animals were procured 

from Hunan Denong Animal Husbandry Group Co., Ltd and 

were randomly divided into three experimental treatments. 

The experimental treatments were the age of slaughter; for 

this purpose animals were slaughtered at 6, 18, and 30 months 

of age. All the animals were on the same experimental rations 

depending on their requirements. The diets were formulated 

to provide the nutrients needed to meet or exceed the NRC 

requirements (Table 1) as suggested in previous studies (He 

et al., 2018; Dong et al., 2019). Before the day of slaughter, 

the animals were transported to an abattoir and starved for 

approximately 24 h with free access to water as described in 

recent studies (Su et al., 2013; Niu et al., 2017; Qiu et al., 

2019a; Qiu et al., 2019b; Qiu et al., 2020a; Qiu et al., 2020b). 

Animals care was on priority during the experimental trial as 

described in literature (Chen et al., 2020). 

Production performance parameters: On the day of 

slaughter, all cattle were weighed. Their body size was 

measured, including body height, wither height, bust 

circumference, abdominal circumference, cannon 

circumference, tail circumference, tail length, and body 

length. Measurements were performed according to the 

protocol reported by Liu (1998).  

 

Sample collection and carcass trait measurement: 

Normally, composition of diet analyzed by using lab methods 

as described in the previous studies (Wang et al., 2016; Xia et 

al., 2018a; Xia et al., 2018b; Xia et al., 2018c). However, in 

the current study, nutrient composition of diet is determined 

as described in recent nutritional studies (Xu Jingyi, 2019; 

Hussain et al., 2020). Carcass is one of the most important 

production parameters calculated in livestock production 

system (Sharif et al., 2018). On the last day of trial, animals 

were weighed (bodyweight) and slaughtered. After slaughter, 

carcass weight was recorded to calculate the dressing 

percentage. The following carcass measurements were 

recorded: head weight, skin weight, visceral weight, and loin 

eye area. 

Table 1. Composition and nutrient levels of basal diets 

(air-dry basis) %. 
Ingredients 6 months 18 months 30 months 

Silage corn 45.00 55.00 65.00 

Corn 40.00 25.00 12.00 

Cottonseed meal 5.00 7.00 6.50 

Wheat bran 6.00 9.00 13.00 

Premix1 1.00 1.00 1.00 

Limestone 0.68 1.00 0.50 

NaCl 1.00 0.70 0.30 

NaHCO₃ 0.67 0.59 0.50 

CaHPO4 0.65 0.71 1.20 

Total 100.00 100.00 100.00 

Nutrient levels2    

DE (MJ/kg) 13.18 12.39 11.27 

DM 92.85 91.25 91.03 

CP 13.51 13.19 12.17 

EE 3.12 4.58 3.37 

EF 6.87 8.18 9.81 

Ca 0.57 0.79 0.49 

P 0.35 0.48 0.36 

Note:1The premix provided the following per kg of diets：VA 2 000 

IU、VD 500 IU、VE 20 IU、Feas ferrous sulfate）30 mg、Mn（

as manganese sulfate）40 mg、Zn（as zinc sulfate）20 mg、I（as 

potassium iodide）0.40 mg、Se（as sodium selenite）0.30 mg. 
2DE was a calculated value and others were measured 

 

 

Meat quality parameters: Meat quality was determined using 

50-g samples that were free of external fat and connective 

tissue, and these meat samples were collected from 

longissimus dorsi (LD) between the 12th and 13th ribs on the 

left side of the animal body after carcass dissection.  

The pH values of LD at postmortem (after 45 min of 

postmortem) were determined using a pH meter [Model PH 

S210-Basic, METTLER TOLEDO (Shanghai), Precision and 

Scientific Instrument Co., LTD, China], which was calibrated 

at the beginning of each measurement day by using pH 4.0 

and 7.0 buffers. 

For the determination of cooking loss, 2 g of fresh sample was 

weighed, wrapped in silver paper, and cooked to an internal 

temperature of 70°C in a 75°C water bath. The internal 

temperature was monitored during cooking with a hand-held 

temperature probe. After cooking, the samples were cooled 

for 30 min, dry, and weighed. The difference between the pre- 

and post-cooking weights were used to calculate the 

percentage of cooking loss. Cooking loss measurements were 

performed in triplicate.  

Shear force was determined in samples cooled after heat 

treatment and measured using a tenderness tester (C-LD3B 

Digital Display Muscle Tenderness Tester, Northeast 

Agricultural University, China) with a shear force range of 0–

250 N. A cylindrical core drill was used to cut three samples 

with a diameter of 1.27 cm and length of approximately 20 

mm from each cooked steak. The longitudinal axis of the core 
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was parallel to the direction of the muscle fibers to ensure that 

the sample cores were sheared at right angles to the fiber axis. 

The drip loss of LD was tested by using the hanging bag 

method. Longissimus dorsi samples (approximately 5 g) were 

placed in an inflatable plastic bag; its end was hooked with a 

wire, and the bag was hung vertically downward with keeping 

air out of the bag. Then, all bags were tied tightly and hung in 

a refrigerator at 4°C. After 24 h, the samples were taken out, 

water was gently wiped with a clean filter paper, and the 

samples were correctly weighed. The following equation was 

used to calculate drip loss. 

D = [(W1 − W2) / W1] × 100% 

where D = % drip loss, W1 = weight of sample before 

treatment, and W2 = weight of sample after treatment. 

The other samples were stored in thin sealing bags for air 

isolation and were frozen (−80°C). Then, they were 

transported to the laboratory at the Hunan Institute of Animal 

Science and Veterinary Medicine until analysis was 

performed. Before testing, the samples were freeze dried. The 

composition of dry matter (DM), crude protein (CP), ash, 

ether extract, minerals, fatty acids (FAs), and amino acids 

(AAs) was measured. The analysis methods used to determine 

the chemical composition of LD were performed according to 

the national standard code for Chinese characters (GB/T6432-

94). Minerals including copper (Cu), iron (Fe), and zinc (Zn) 

were detected by ICP-OES.  

Amino acids in the dried and fat-free meat samples were 

determined by using high-performance liquid 

chromatography (L-8800, Hitachi, Tokyo, Japan) following 

the procedure described by Wu et al. (1997). Fat extraction 

and methylation for FAs gain (Ichihara et al, 1996) were 

performed in a gas chromatograph (GC, Agilent 5890, CA, 

USA) equipped with a flame ionization detector (FID) and 

fused silica capillary column (100 mm × 0.25 mm × 0.2 μm) 

coated with 100% cyanopropyl polysiloxane (SP-2560, 

Crompack; Middelburg, the Netherlands) using a mixture of 

37 FA methyl esters (FAMEs) as the internal standard. An 

automatic split/spitless injector with a 1/20 split and 

temperature of 280°C was used. The injection volume was 1 

μL. The FID was used with an airflow of 400 mL/min, a 

hydrogen flow of 30 mL/min, and detector temperature of 

280°C. The GC temperature program for analyzing all 

samples was as follows: an initial temperature of 140°C that 

was maintained for 5 min and then ramped up at a rate of 

3°C/min until it reached 220°C that was maintained for 40 

min. The carrier gas was high-purity nitrogen delivered at a 

flow rate of 0.8 mL/min. All peaks were analyzed to 

accomplish the test by comparing their retention time with 

those of the FAME standards. Fatty acids are expressed in 

gravimetric concentrations (mg/g of freeze-dried sample). 

Statistical Analysis: All data were processed preliminarily 

using the Excel 2016 software. Then, statistical analysis was 

performed using the one-way ANOVA procedures of the 

SPSS software (IBM SPSS 21.0, Chicago, IL, USA). The 

results are expressed as means. Significant means were 

separated by Duncan’s Multiple Range Test. The significance 

level was set at p-value of ≤0.05, whereas 0.5 < p < 0.1 was 

considered to indicate a significant difference.  

 

RESULTS 

 

Effects of age of Xiangxi cattle on production performance: 

Age had a significant (p < 0.05) effect on the production 

performance of Xiangxi cattle (Table 2). All indexes of 

production performance, except abdominal circumference, 

were significantly higher (p < 0.05) in the 30-month-old 

animals than in the 6-month-old-cattle. The body height, 

wither height, bust circumference, and cannon circumference 

of the 30-month-old cattle were significantly higher (p < 0.05) 

as compared to 18-month-old cattle and 6 month old cattle.  

 

Table 2. Effect of age of Chinese Xiangxi cattle on 

production performance. 
Items 

(cm) 

Age (months) SEM p 

6  18  30  

Body height 83.00c 100.25b 106.50a 10.82 0.000 

Wither height 81.75c 98.75b 104.75a 10.63 0.000 
Bust Circumference 98.25c 133.75b 147.00a 22.15 0.000 

Abdominal circumference 122.50 146.00 173.00 22.97 0.000 

Cannon circumference 11.50b 12.50b 16.00a 2.31 0.002 
Tail circumference 13.75b 16.25ab 17.88a 2.32 0.019 

Tail length 50.00b 60.00ab 67.50a 10.28 0.033 

Body length 80.25b 106.25a 122.00a 20.09 0.001 
a,b,cValues in the same row with different superscripts are 

significantly different (p < 0.05). 

 

Effects of age of Xiangxi cattle on its carcass traits: Age had 

a significant effect on the carcass traits of Xiangxi cattle. With 

increasing age, all indicators showed an upward trend. Except 

for head weight, skin weight, and dressing percentage, other 

indicators showed significant differences among all age 

groups (p < 0.05; Table 3). The skin weight of the 18-month-

old and 30-month-old cattle was significantly higher (p < 

0.05) than that of the 6-month-old animals. 

 

Table 3. Effects of slaughtered age of Chinese Xiangxi 

cattle on meat quality. 

Items Age (months) SEM p 

6  18  30  

pH  5.67 5.67 5.45 0.18 0.071 

Cooking loss, % 25.08b 34.06a 31.90a 4.80 0.005 

Drip loss, % 2.55 2.20 2.70 0.36 0.125 

Shear force, kg 4.81 5.12 5.22 1.23 0.198 
a,b Values in the same row with different superscripts were 

significantly different (p < 0.05). 

 
The weight before slaughter, carcass weight, and visceral 

weight of the 30-month-old cattle were significantly higher (p 

< 0.05) as compare to other age groups. The 18-month-old 

cattle had significantly higher (p < 0.05) weight before 
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slaughter, carcass weight, skin weight, and visceral weight 

than the 6-month-old cattle. Loin eye area was significantly 

different among the 6-month-old, 18-month-old, and 30-

month-old cattle. 

Effects of slaughtered age of Xiangxi cattle on meat quality 

and composition: The pH value of LD muscle was decreased 

(p = 0.071) with increasing slaughter age (Table 4). However, 

there were no significant differences among the experimental 

treatments with regard to shear force and drip loss (p < 0.05).  

Table 4. Effects of slaughtered age of Chinese Xiangxi 

cattle on the nutrient composition of the 

longissimus dorsi muscle. 
Items Age (months) SEM p 

6 18 30 

Water content, % 76.55a 75.92a 73.80b 1.65 0.027 

Crude protein, % 20.45c 21.98b 23.05a 1.14 0.000 

Ether extract, % 1.18b 3.38b 3.75a 1.69 0.036 

Ash content, % 1.00b 1.05ab 1.10a 0.05 0.007 

Zn, mg/kg 25.45 30.38 34.78 9.97 0.458 

Fe, mg/kg 10.26b 14.13ab  17.85a 4.24 0.019 

Cu, mg/kg 0.49 0.62 0.65 0.20 0.511 
a,b,cValues in the same row with different superscripts are 

significantly different (p < 0.05). 

Table 5. Effects of slaughtered age of Chinese Xiangxi 

cattle on the amino acid compositions of the 

longissimus dorsi muscle (mg/100 mg dry matter 

basis). 
Items Age (months) SEM p 

6 18 30 

Essential AA      

Thr 0.90 0.95 1.14 0.12 0.259 

Val 0.99 1.06 1.13 0.10 0.156 

Met 0.58 0.63 0.66 0.05 0.088 

Ile 0.86 0.93 0.95 0.06 0.131 

Leu 1.38 1.49 1.52 0.09 0.088 

Phe 0.78 0.84 0.86 0.06 0.200 

Lys 1.78 1.92 1.95 0.13 0.149 

Total EAA 7.27b 7.81ab 8.19a 0.56 0.044 

Nonessential AA      

Asp 1 1.50 1.43 1.55 0.15 0.573 

Sere 0.79 0.82 0.83 0.04 0.340 

Glu 2 3.16 3.34 3.41 0.17 0.082 

Gly 0.86 0.84 0.85 0.04 0.793 

Ala 1.09 1.17 1.15 0.06 0.226 

Cys 0.15 0.18 0.17 0.06 0.835 

Tyr 0.48 0.52 0.52 0.03 0.126 

His 0.70 0.79 0.72 0.10 0.534 

Arg 1.35 1.41 1.42 0.07 0.318 

Pro 0.73 0.74 0.75 0.02 0.676 

Total NEAA 10.68 11.25 11.25 0.57 0.292 

Total AA 18.43 19.58 19.60 1.06 0.220 

EAA/NEAA, % 67.20b 69.64ab 72.11a 0.60 0.026 

EAA/TAA, % 40.19b 41.04ab 41.90a 0.99 0.028 
1Including aspartate and asparagine, 2Including glutamate and 

glutamine, a,bValues in the same row with different superscripts are 

significantly different (p < 0.05). 

 

The cooking loss for the LD of the animals slaughtered at18-

months of age and 30-months of age were significantly higher 

(p < 0.05) than the animals slaughtered at 6-months of age. 

Slaughtered age significantly influenced the nutrient 

composition of LD (Table 5). With increasing age, the 

nutrient composition of LD increased gradually, except for 

water contents. The water contents of LD in the cattle 

slaughtered at six months of age and 18-month of age was 

significantly higher (p < 0.05) than animals slaughtered at 30-

month-old of age. Crud protein content showed significant 

differences (p < 0.05) among all age groups. Furthermore, the 

ash and Fe contents of LD in animals slaughtered at 30 

months of age were significantly higher (p < 0.05) than those 

slaughtered at 6-month of age. The ether extract content of 

LD in animals slaughtered at 30-month-was significantly 

higher (p < 0.05) as compared to cattle slaughtered at 6-

month-old. There were no significant differences (p > 0.05) 

in Cu and Zn contents of LD among all experimental 

treatments. 

 

Effects of slaughtered age of Xiangxi cattle on meat amino 

acid compositions: The results of the AA compositions of LD 

in animals slaughtered at different ages are shown in Table 6. 

The contents of essential AAs (EAAs) and nonessential AAs 

(NEAAs) increased numerically with slaughter age, but there 

were no significant differences (p > 0.05) among all age 

groups in this regard. The contents of EAA, EAAs/NEAAs, 

and EAAs/TAAs of LD in the animals slaughtered at 30-

month were significantly higher (p < 0.05) than those in the 

6-month-old cattle (8.19 mg/100mg vs 7.27 mg/100mg, 

67.20% vs 72.11%, and 41.9 %vs 40.19%, respectively). 

 

Effects of slaughtered age of Xiangxi cattle on the meat fatty 

acid compositions: Slaughtered age significantly influenced 

the FA compositions of LD (Table 7). The palmitic acid (C16) 

content of LD in animals slaughtered at 30-month age was 

higher than that in the 6-month-old and 18-month-old cattle 

(30.21% vs 27.79 % and 27.30%, respectively). The arachidic 

acid (C20) content of LD in animals slaughtered at 18-months 

of age was higher than the animals slaughtered at 30-month 

age (2.96% vs 1.18%). The saturated FA (SFA) content of LD 

was significantly influenced (p < 0.05) by slaughtered age. 

The SFA content of LD in the animals slaughtered at 30-

month age was significantly higher than the animals 

slaughtered at 6-months age and 18-month age (53.59% vs 

50.18% and 50.52%, respectively). The heptadecenoic acid 

(C17:1) content of LD was significantly different (p < 0.05) 

among the animals slaughtered at  6-month, 18-months, and 

30-months (0.67%, 1.39% and 0.32%, respectively).  
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Table 6. Effect of slaughtered age of Chinese Xiangxi 

cattle on the fatty acid composition of the 

longissimus dorsi muscle (%). 
Items Age (months) SEM p 

6 18 30 

Myristic acid, C14 3.71 3.20 4.63 1.25 0.286 

Palmitic acid, C16 27.79b 27.30b 30.21a 1.41 0.000 
Octadecanoic acid, C18 17.22 17.06 17.57 1.03 0.809 

Arachidic acid, C20 1.45ab 2.96a 1.18b 0.83 0.000 

Saturated fatty acid, SFA 50.18b 50.52b 53.59a 2.09 0.019 
Palmitic acid, C16:1 3.40 3.50 3.23 0.30 0.477 

Heptadecenoic acid, C17:1 0.67b 1.39a 0.32c 0.48 0.000 

Oleic acid, C18:1 36.25 38.81 35.87 2.86 0.313 
Monounsaturated fatty acid, 

MUFA 

40.31ab 43.70a 39.41b 3.12 0.041 

Linoleic acid, C18:2n-6 3.11 3.21 3.14 0.11 0.508 
Linolenic acid, C18:3n-3 1.29b 1.41a 1.35ab 0.07 0.044 

Dohomo-γ-linolenic acid, 

C20:3n-6 

0.63 1.12 1.19 0.49 0.229 

Arachidonic acid, C20:4n-6 5.09 6.77 5.24 1.45 0.207 

Docosahexaenoic acid, 

C22:6n-3 

0.79 1.28 1.10 0.69 0.638 

Polyunsaturated fatty acid, 

PUFA 

10.91b 13.78a 12.02ab 1.75 0.044 

Total fatty acid, TFA 101.40b 108.01a 105.02ab 3.95 0.040 

SFA+MUFA 90.49 94.22 93.00 3.41 0.314 

PUFA/SFA 0.22 0.28 0.23 0.04 0.053 
MUFA/TFA, % 37.49 40.43 39.76 2.05 0.093 

UFA/SFA 1.02b 1.14a 0.96b 0.09 0.007 
a,b,cValues in the same row with different superscripts are 

significantly different (p < 0.05). 

The monounsaturated FA (MUFA) content of LD in the 

animals slaughtered at 18-months age was significantly 

higher (p < 0.05) than that the animals slaughtered at 30-

months age (43.70 vs 39.41). The linoleic acid (C18:3n-3) 

content of LD in the animals slaughtered at 18-month-old age 

was higher than that the animals slaughtered at 6-months of 

age (1.41% vs 1.29%). The polyunsaturated FA (PUFA) and 

total FA (TFA) contents of LD in the animals slaughtered at 

18-months of age were significantly higher than those 

slaughtered at 6-months of age (13.78% vs 10.91% and 

108.01% vs 101.40%, respectively). The UFA/SFA ratio in 

the LD of the animals slaughtered at 18-months age was 

significantly higher.  

 

DISCUSSION 

 

Xiangxi cattle adult weight is known to be smaller than other 

breeds like Yanbian cattle (Zhang et al.,2019; Liu, 2018) and 

Luxi cattle (Gai, 2012) because smaller weight is beneficial 

for climbing mountains and slopes and for grazing in the 

south of China. The growth rate and slaughter parameters of 

Xiangxi cattle are also lower than other domestic and foreign 

cattle (Yao et al, 2007). Previous studies have conducted to 

evaluate the beef quality of Xiangxi cattle by comparing 

genetic diversity, with different breeds, or with crossbred 

(Yao et al., 2007). However, data on the effect of age on beef 

quality parameters of Xiangxi cattle is limited. Age is one of 

the essential factor affecting the beef quality of different cattle 

breeds. Results of the current study explored that age affects 

different meat quality parameters of Xiangxi cattle. In the 

present study, 30-month-old Xiangxi cattle showed the 

highest production performance and carcass traits. However, 

parameters of production performance in all experimental 

groups were lower than those reported previously (He, 2007). 

Similarly, the carcass traits of the Xiangxi cattle in the present 

study were also lower than those reported by Li et al (2012) 

in previous studies. These differences in production 

performance and carcass traits could be justified by the 

different genetic backgrounds of Xiangxi cattle and the 

composition of experimental diets. 

In the beef quality parameters pH of meat is a key parameter 

for measuring beef quality. In the present study, the pH value 

of all experimental groups was ranged from 5.40 to 5.70, and 

slaughtered age did not influence the pH. The results of meat 

pH in the current study are similar to the findings of previous 

studies (Luo et al, 2010; Wu et al, 2011; Barton et al,2013). 

It has been reported that beef meat with a pH value of 6.0 or 

above is considered the key indicator of severe deterioration 

of meat quality. The pH values of the Xiangxi cattle beef in 

all experimental groups were within the normal range, and 

therefore meat quality was considered normal in the current 

study. Cooking loss is closely related to drip loss and has a 

high impact on the postprocessing beef yield (Wan et al, 

2004). In the present study, slaughtered age significantly 

influenced cooking loss, and the animals slaughtered at 18-

months of age had the highest cooking loss. The results of the 

cooking loss of meat are similar to the findings of Li et al 

(2015), who reported that the meat of the youngest cattle 

showed the highest cooking loss. 

Similarly, Hu et al. (2010) also reported that cooking loss for 

the meat of bulls was significantly different among different 

age groups. Further, Hu et al (2010) reported that the meat of 

the 10-month-old and 18-month-old bulls showed more 

significant cooking loss than that of the 12-month-old bulls. 

Our findings are different from the results of Hu et al. (2010) 

that could be due to different age groups or breed in the 

current experiment. 

Our study found that the animals slaughtered at 18-month of 

age showed the lowest drip loss numerically, but there were 

no significant differences among all the experimental 

treatments. The average drip loss in the present study was 

2.48% that was much lower than as reported by Traore et al. 

(2012). Shear force is used to indicate tenderness, with lower 

shear force indicating higher tenderness and threshold shear 

force is used to distinguish between tough and tender steaks. 

In the present study, although the shear force value increased 

numerically with age; however, age doesn’t influence the 

shear force statistically. Findings of the current study were 

similar to the findings of the Boleman et al. (1997), who 

reported that age has no influence on the shear force. 

However, Li et al (2015) reported that increasing slaughter 

age had a significant impact on the sheer force of the meat. Li 
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et al. (2015) reported that beef tenderness tended to increase 

in the first phase of life, but with the passage of time, it 

decreased because tenderness was influenced by the fat 

contents of meat. The difference of current study results with 

Li et al. (2015) could be explained by the different 

slaughtered age groups. 

It has been reported that the water contents of livestock and 

poultry vary with species, fattening degree, and age. 

Generally, young animals have a higher water content than 

old animals (Fu et al, 2009; Hussain et al, 2018). In the 

present study, age significantly influenced the water contents 

of meat. The highest water content of LD was found in the 

animals slaughtered at 6-month age, and the water contents 

were 76.55%, which was 0.81% and 3.59% higher than that 

the animals slaughtered at 18-months and 30-months age, 

respectively. The water contents of the animals slaughtered at 

18-months of age (75.93%) in this study were higher than that 

of Yunnan cattle (71.48%, Li et al., 2015) and lower than that 

of yak (76.24%) (Zhang, 2009) of the same age, but it was 

similar to that of adult yak (75.89%). The water contents of 

the beef in all the experimental groups of the present study 

were higher than that of the cattle studied by Yi et al. (2011). 

However, based on results, it could be seen that the water 

contents of Xiangxi cattle were influenced by slaughtered age. 

In the current study, CP content of the animals slaughtered at 

18-months of age and animals slaughtered at 30-months of 

age was >21%, indicating that the CP contents of Xiangxi 

cattle were high and it is a good source of meat protein. The 

CP content of all age groups was lower than that of the 

Xiangxi cattle studied by Yi et al. (2011). This difference may 

be attributed to the different slaughtered ages or nutritional 

profile of the diet. Furthermore, results explored that the ether 

extract and ash contents of the animals slaughtered at 6-

months were significantly lower than other experimental 

treatments. The ether extract and ash contents in all age 

groups in the present study were lower than those reported for 

the meat of 22.6-month-old Yanbian cattle (Yan et al., 2004) 

and 18-month-old Qinchuan cattle (Zhu, 2003), which 

indicates that these contents were different across different 

breeds and ages. It has been reported that ether extract content 

>3% shows that meat has better flavour and juiciness. Based 

on the results of ether extract contents, it could be assumed 

that the animals slaughtered at 18-months of age and 30-

months of age in the current study had better flavour and 

juiciness. However, in the present study, slaughtered age had 

a weak effect on the levels of Fe, Zn, and Cu contents. The 

animals slaughtered at 30 months age has higher contents Fe 

contents than that of the other experimental groups but 

slaughtered age did not show any effect on the Zn and Cu 

contents. The Fe, Zn, and Cu contents in all experimental 

groups in the present experiment were lower than those 

reported for 22.6-month-old Yanbian cattle (Yan et al, 2004). 

Thus, based on information on the current study, it could be 

concluded that the contents of trace elements in the meat of 

different breeds and ages are different and trace element 

accumulation increases with age. 

In the current study, the percentage of AAs producing umami, 

sour, or sweet taste was approximately 60%, whereas that of 

AAs producing a bitter taste was approximately 40%. We 

found that the TAA content in all age groups was higher than 

that reported for Yunling and Yunnan yellow cattle (Wang et 

al.,2011). The glutamic acid and aspartic acid, and umami 

AAs contents in all experimental treatments was higher in the 

present study as compared to the study conducted on Hainan 

yellow cattle (Shi et al, 2018) and other cattle (Wang et al., 

2011a), and glutamic acid and aspartic acid and umami AAs 

contents were slightly lower than those reported for Yanbian 

yellow cattle (Han et al., 2018). The alanine content was also 

relatively rich in the meat of Xiangxi cattle, which can 

promote the growth and development of human collagen. The 

EAA and TAA contents were higher in the animals 

slaughtered at 30-months. It has been documented that the 

EAA and NEAA requirements of an adult are 0.18 and 0.48 

g/kg/d, respectively (EAA/NEAA = 37.5% and EAA/TAA = 

27.3%) (FAO/WHO/UNU, 2007). In the present study, the 

EAA/NEAA ratio was 67.92%, 69.64%, and 72.11%, 

whereas the EAA/TAA ratio was 40.19%, 41.04% and 

41.90% in the animals slaughtered at 6-months, 18-months, 

and 30-months of age, respectively, which were higher than 

those recommended by FAO/WHO/UNU (FAO,2007), 

therefore it is visible that meat of Xiangxi cattle appears to be 

an excellent source of protein with a high biological value. 

Fatty acids contents and types affect the colour, flavour, 

juiciness, and marble pattern of beef. Fatty acid contents were 

significantly different among all experimental treatments. The 

FA contents of the animals slaughtered at 6-month, 18-month, 

and 30-months of age were dominated by SFAs at 50.18%, 

50.52%, and 50.39%, respectively, followed by MUFAs at 

40.31%, 43.70%, and 39.41%, respectively, and PUFAs at 

10.91%, 13.78%, and 12.02%, respectively. The mean value 

of the n-6:n-3 ratio was 4.10, which was slightly higher than 

the standard level of 4.0 (Scollan et al., 2006). The MUFAs, 

PUFAs, TFAs, SFA+MUFA, PUFA/SFA, MUFA/TFA, and 

UFA/SFA contents of LD in the animals slaughtered at 18-

months of age were higher than those in other experimental 

groups. PUFAs were dominated by n-6, particularly C20:4n-

6 in the current study. It has been reported that forages such 

as fresh grass and grass silage are rich in n-3, and feeding 

fresh forage to beef results in a higher amount of n-3 and a 

lower amount of n-6 in muscles as compared to concentrate-

fed cattle. The cattle in the present study were fed a high-

concentrate diet, and the roughage was yellow rice straw 

instead of fresh grass or silage; thus, a higher ratio of n-6:n-3 

was observed, and this ratio was ≥4.0 in the LD of all age 

groups (Enser et al., 2001). In meat flavour characteristics, a 

high C18:2n-6 content of meat induces a sweet, oily, 

chemical-like, and perfume-like flavour, whereas a higher n-

3 content induces fishy and grassy flavours. Therefore, the 
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meat in the present study tasted sweet, oily, chemical and 

perfume-like. It has been reported that the fusion of flavour 

and taste satisfaction depends on the UFA/SFA ratio and 

MUFA/TFA percentage. The UFA/SFA ratio was 

significantly higher in the LD of the animals slaughtered at 

18-months of age as compared to animals slaughtered at six 

months and thirty months of age. The values of both 

indicators were lower than those reported Yunnan cattle 

(Wang et al., 2011). The differences in the values of these 

indicators may be due to the use of different breeds.  

Shot chain fatty acids can increase the level of low-density 

lipoproteins in human blood, thereby inducing cardiovascular 

diseases, particularly atherosclerosis (Calder et al., 2003). Li 

et al. (2008) found that the SFA/TFA percentage in common 

beef accounts for >50%. In the present study, the SFA/TFA 

percentage in the LD of animals slaughtered at 6-months, 18-

months, and 30-months of age was 49.49% 46.77%, and 

51.03%, respectively. Our study showed that the SFA/TFA 

percentage was the lowest in the LD of the 18-month-old 

cattle. UFAS can reduce the level of total cholesterol in the 

plasma, enhance the activity of the antioxidant enzymes, 

prevent atherosclerosis, and reduce the risk of coronary heart 

disease. A higher UFA content can lower blood pressure and 

blood sugar, prevent memory loss, as well as promote growth 

and development. In the current study, UFA content of LD in 

the animals slaughtered at 18-months of age was highest and 

represents that eating the meat of Xiangxi cattle slaughtered 

at 18 months of age have a positive impact on human health. 

 

Conclusions: Based on the findings of the current study, it is 

concluded that the production performance, carcass traits, 

meat quality, nutrient composition, and FA composition of 

the LD muscle of Xiangxi cattle are influenced by age. Xianxi 

cattle slaughtered at 18 months of age showed better 

production performance and meat quality. Therefore, it is 

recommended that Xiangxi cattle should be slaughtered at the 

age of 18 months for better meat quality. Furthermore, further 

dietary regime research is required to improve the growth 

rate, meat production, and meat quality of Xiangxi cattle. 
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