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Abstract 

The research objective was to determine the digestive tract profile and carcass production of broiler 

chickens fed on antibiotic-free feed in areas with different elevation area. The study  a survey designed 

according to the General Linear Model with purposive random sampling to choose farmer with 5.000-

10.000 chickens Cobb strain, used opened house and free-antibiotic feed. The data was analyzed used 

univariate one-way analysis of variance. The result showed that the different elevation area have not 

significantly affected (p>0.05) the crop, proventriculus, duodenum weight and lenght, inter villi space, 

carcass weight, carcass percentage of broiler chickens fed by antibiotic-free feed. However, it has 

significantly affected (P<0.05) the weight of the final body, liver, small intestine, and it is positively 

considerably affected (P<0.01) on gizzard weight and duodenum villi height. Antibiotic-free broiler 

chickens have kept in an opened house with different elevation area, hold on normally digestive organs 

and carcass production. 
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Introduction  

Since January 1, 2018, Indonesia's government, through the Ministry Regulation of Ministry of 

Agriculture No. 14/2017, has prohibited using antibiotics as a growth promotor (Antibiotic 

Growth Promotor/AGP) in livestock feed.  Many farmers complained that the performance and 

immunity of the broilers were declining. Broiler chickens genetically perform fast growth and 

produce quality meat (Anggitasari et al., 2016) [5]. However, broiler chickens also have some 

drawbacks, such as low immunity against disease and prone to stress (Jannah et al., 2017) [10]. 

Body immune would decline faster when accompanied by stress (Adedokun et al., 2019) [1], 

and a distressed chicken would impact the meat quality (Shao et al., 2019) [27]. Before the 

prohibition of antibiotics, almost all broiler breeders in Indonesia gave Antibiotics Growth 

Promoters (AGP) to the broilers through the feed. 

The antibiotics activities reduce the microorganism population in the gastrointestinal tract, 

prevent disease, increase nutrient absorption, inhibit nutrient damage due to microorganisms, 

improve body growth, and improve feed efficiency (Kim et al., 2017) [13]. Antibiotics are 

directly reacting with the body's chicken immune system because antibiotics would fight the 

infectious agents that attack the chicken (Al-Khalaifah et al., 2018) [4]. A subtherapeutic dose 

of antibiotics could; however, given in the long run and ceased at the wrong time would 

produce antibiotics residual in the chicken carcass, meat, or visceral organs (Marlina et al., 

2015; Masrianto et al., 2019) [16, 17] and bacterial resistance against antibiotics (Johnson et al., 

2018) [11]. Antibiotics also have a side effect of reinforcing bone marrow activity that causes a 

disorder in red blood cell formation (Pilecky et al., 2019) [21]. 

Indonesia has a diverse range of temperature and humidity; the daylight temperature may 

exceed 34 °C, and evening humidity could reach 93%. The climate (temperature, humidity, 

precipitation, and interactions) significantly affect broiler chickens' performance (Nayak et al., 

2015) [20]. The research located in the south of Central Java, Banyumas Regency, is the broiler 

chickens centre.  
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production of broiler chickens fed on antibiotic-free feed in 

areas with different elevation area. Our study objective was to 

determine the intestine organ profile, carcass 

 

Materials and Methods 

Ethical approval 

The study was approved by the Indonesian Veterinary 

Association of Central Java II Branch, with certificate No. 02 

/ PDHI JT II / I / 2019 (January 7, 2019). 

 

Study Area 

This study was conducted at Banyumas Regency which have 

different elevation area and climatic condition (temperature, 

humidity, and precipitation) i.e. E1 ((Lower Elevation): 6 m 

above sea level (19.5-35.3o C,90%, 425 mm3/year), E2 

(Medium Elevation): 55m above sea level (20-29o C, 85%, 

and 3.130 mm3/year), and E3 (High Elevation): 200-1500m 

above sea level (22 – 29 o C, 95%, and 3.585 mm3/year).  

     

Data Collection 

The study included a survey designed according to the 

General Linear Model (GLM) with purposive random 

sampling to select farmers with 5.000-10.000 chickens of 

Cobb strain, used opened the house and free-antibiotic feed. 

An accidental sampling technique has been used to determine 

the number of breeders in each area. Total broiler chickens 

aged 35-37 days old for observation was 27 heads per each 

area.  

The observed variables were a) the profile of digestive organs 

including crop weight, liver weight, and intestinal weight, b) 

duodenum profile including duodenum weight and length and 

duodenal intervillous space, c) carcass production including 

slaughter weight, carcass weight, and carcass percentage. 

  

Analytical Procedure 

Twenty-seven broiler chickens aged 35-37 days were 

randomly selected from the respondents' in each area and 

rested in a litter cage for 4-6 hours before slaughter using the 

Kosher method. Data of crop, proventriculus, and gizzard 

were obtained by removing the content in these organs, then 

cleaning and draining the organs before they were. The liver 

weight data was measured by separating the liver from the 

bile pocket before weighing the liver. The weight of the 

intestinal was measured by cutting the intestines from the 

duodenum to ileum. Duodenum weight was measured by 

weighing the duodenum, while estimated duodenum length 

was by measuring the front end through the duodenum rear 

end. The height and duodenal intervillous space were 

measured by soaking intestine samples one by one into 70% 

alcohol for about 10 minutes. Then, the samples were put into 

xylitol and finally dipped into paraffin. The sample was thinly 

sliced using a microtome followed by a hematoxylin-eosin 

stain. A histology preparation was ready in a glass object for 

observation and measurement using a computer-aided 

microscope. The villi height, the item was determined first 

using an Olympus BX 51 microscope equipped with an 

Olympus DP 12 projector with 4-time magnification. The 

histology image appeared on the JVC TMH 1750C monitor 

screen. Then, all preparations image has captured a minimum 

of three times per slide of each parameter.  

The slaughter weight data were the broilers' weight after 

being harvested and feed-fasted for 4 hours (drinking water 

was provided). The data was analyzed used univariate one-

way analysis of variance. 

 

Results and Discussion  

Profile of Digestive Organ  

The digestive tract of chickens conveys food to the stomach, 

and this system comprises crop (elongation of the oesophagus 

located in the lower neck area), glandular stomach 

(proventriculus), muscular stomach (gizzard), and intestines. 

Profile the digestive organs of broiler chickens in three 

different elevation areas, as presented in Table 1.  

 
Table 1: Profile the digestive organs of broiler chickens in three different areas 

 

Area Crop weight (g) ns Proventriculus weight (gm) ns Gizzard weight (g)hs Liver weight (g)s Small intestines weight (g)s 

E1 5.96±0.41a 4.94±0.02a 25.61±2.88a 34.40± 4.93a 26.22±1.10a 

E2 5.89±0.45a 5.20 ± 0.17a 29.23± 4.82b 36.81±2.86a 30.67±2.61b 

E3 6.88±0.02a 5.42±0.04a 35.47±2.97c 46.64±5.46b 31.60±3.58b 
ns The same superscripts within the column show no difference (P>0.05) 
s Different superscripts within column show a significant difference (P<0.05) 
hs Different superscripts within column show a highly significant difference (P<0.01) 

 

Analysis of variance result showed that the crops and 

proventriculus of broiler chickens that were kept under 

different elevation area showed no significant difference 

(P>0.05). It because the crop is the digestive organ to contain 

the digest temporarily. The proventriculus is the oesophagus 

hind part dilation, where secreted pepsinogen and HCl 

enzymes. Lierman et al. (2019) [15]. stated that the 

contributing factors to the size of proventriculus are the size 

and form of feed particles. Interestingly, the temperature in 

E1is higher than that in E2 and E3, but the chicken's crop in 

E1 does not expand despite the increased intake of water. 

Tamzil (2014)[28]. stated that the chicken crop could enlarge 

due to excessive water intake. Chickens consume more water 

when the house temperature is higher. This study observed 

that the water intake of broiler chickens in E1 was the highest 

(4,622.53±23.40 ml) than E2 (4.340±47.88ml) or E3 

(4,220±34.50 ml). This study did not observe a pendulous 

crop as reflected from the treatment broilers; therefore, the 

chickens could tolerate the amount of water intake.  

The variance analysis showed that elevation area significantly 

affected gizzard weight (P<0.01). The gizzard weight of 

broiler chickens in E3 was higher because the temperature, 

humidity, and precipitation in E3 were more appropriate than 

those in E1 and E2.  Therefore, broiler chickens in E3 

consumed the most feed of the three areas, i.e. 2.68±0.32 

g/head (E3) vs 2.47±1.08g/head (E1) and 2.49±1.05g/head 

(E2).  According to Yosi et al. (2017) [31], broilers need an 

appropriate ambient temperature in a livable condition known 

as the thermoneutral zone. Aluwong et al. (2017) [3]. Stated 

that broiler chickens' thermoneutral area is 18°C to 24°C. 

However, Candido et al. (2016) [34] argued that the convenient 

temperature and humidity for broiler chickens varied on the 

first week (33.0±0.5℃ and 64.8±5.3%), second week 

(30.0±0.3℃ and 60.3±5.7%), and the third week (27.0±0.3℃ 

and 59.6±4.8%). Temperature and humidity that are 

approaching the thermoneutral zone resemble the climate in 
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E3. High feed intake would make the gizzard work harder to 

grind the feed into smaller particles; consequently, the gizzard 

muscle gets enlargement. The temperature in E1, especially 

during daylight, is very high, and low precipitation; because 

of nearby the sea. According to Mutibvu et al. (2017) [19], 

broiler chickens consumed more waters to maintain body 

temperature. High water consumption would cause low feed 

intake and relieve gizzard work. 

The liver weights of broiler chickens (Table 1) across 

regencies in this study were within the normal range, which 

was in line with Kokoszyński et al. (2017) [14] reporting 42.5-

49.9 g. The analysis of variance result showed that different 

elevation area significantly affected (P<0.05) liver weight 

because the liver performance is related to the amount of feed 

consumed; the more feed consumed, the harder the liver 

works, hence affecting the liver weight (Zaefarian et al., 

2019)] [32].  This organ can quickly adapt to a change in feed 

and the environment. The contributing factors to liver weight 

include the type and amount of feed consumed (Kokoszyński 

et al., 2017) [14].   

The small intestine is a vital organ responsible for the 

digestion and absorption of nutrients from the diet. Analysis 

of variance showed that broiler farming locations with 

different elevation area significantly affected (P<0.05) the 

small intestines weight. It was because the broiler chickens 

kept in different elevation area exhibited diverse growth and 

body weight. This finding was supported by Kokoszyński et 

al. (2017) [14] and Purwinarto et al. (2020) [23] that for broiler 

chickens to have a fast and efficient growth as well as 

optimum final body weight, and it takes optimum intestinal 

performance (duodenum, jejunum, and ileum) as well as 

nerve system and circulation. This study found that the 

highest body weight obtained from broiler chickens kept in 

E3 (1.70±0.71 kg), followed by that in E2and E1, i.e., 

1.75±0.27 kg and 1.68±0.77kg, respectively. 

 

Duodenum Profile 

 
Table 2:  Duodenum profile of broiler chickens in three different areas 

 

Area Duodenum length (cm)ns Duodenum weight (gm)ns Duodenum villi height (µm)hs Inter villous space µm)ns 

E1 34.22± 3.62a 6.39± 0.20a 1185.57± 37.22a 2.55± 0.03 

E2 33.99± 2.54a 6.52±0.63a 1498.54± 26.36b 3.29± 0.14 

E3 34.87± 3.91a 6.84±0.24a 1609.11± 17.34c 4.27± 0.86 
ns the same superscripts within column show no difference (P>0.05) 
s different superscripts within the column show a significant difference (P<0.05). 

 

Duodenum is the longest part of the small intestines, and it 

functions in the digestion process and nutrient feed 

absorption. Feed and nutrient digestibility affected by 

duodenum size, villi heights, and duodenal intervillous space. 

Duodenum profile of broiler chickens in three different areas, 

as presented in Table 2. Sari et al. (2016) [25] and Satimah et 

al. (2019) [26] reported that the duodenum weight of broiler 

chickens was 4.648 g (0.7 % of body weight 664.00g) and the 

length was 31.00-35.00 cm. Analysis of variance result 

demonstrated that farming location at different elevation area 

did not significantly affect (P>0.05) duodenum weight and 

length of broiler chickens because the nutrient content in feed 

offered from the starter to harvest period was equal. 

According to Satimah et al. (2019) [26] and Wang et al. (2016) 
[30], the duodenum's weight and length were near related to the 

length and duodenal intervillous space, digestion process, and 

nutrient absorption. 

Villi is the mucus membrane's projection into the small 

intestine lumen that extends the surface area to absorb 

nutrition. There are longer and more villi in the duodenum 

than in ileum (Prakatur et al., 2019) [22].  Qu et al. (2019) [24] 

stated that antibiotics affected the height of duodenum villi. 

After the prohibition of antibiotics for animal feed, the height 

of the duodenum villi of broilers in this study (Table 2) was 

1813 - 2035 µm higher t than 718.50- 992.00µm Zavarize et 

al. (2012) [33] research. This finding showed that antibiotic-

free feed improved total duodenum villi. The duodenal 

intervillous space in this finding was by Budiartawan et al. 

(2018) [8], i.e., 3.82 ± 1.07-4.01 ± 1.17µm. The variance 

analysis showed that areas and climate did not significantly 

affect (P>0.05) height and duodenal intervillous space. Inter 

villous space is significantly affected by the chicken ageing, 

whereas the age of chickens in this study was relatively 

similar.  

The histology of duodenum villi of broiler chickens aged 35-

37 days in three different elevation area shown in Figure 1. 

Duodenum is small intestines with four layers, i.e., mucosa, 

submucosa, tunica muscular, and tunica serosa. Villi is the 

projection and distinctive feature of mucosa that absorbs 

nutrition, vitamin, and mineral and protects against 

pathogenic bacteria (Alshamy et al., 2018) [2]. 

 

   
 

Fig 1: Histology of duodenum villi of broiler chickens kept in Lower elevation (a), Medium elevation (b) and High elevation (c) 
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Carcass yields 

 
Table 3: Carcass yield 

 

Area 
Slaughter weight 

(g)s 

Carcass weight 

(g)ns 

Carcass percentage 

(%)ns 

E1 1,608.00±149.23a 1,002.00±60.25 62.40±2.433 

E2 1,614.00±19.49ab 1,064.00±129.15 65.91±5.52 

E3 2,036.00±571.52b 1,366.00±100.40 67.03±1.217 
ns the same superscripts within columns show no difference (P>0.05) 
s different superscripts within column show a significant difference 

(P<0.05) 
 

Table 3 showed that slaughter weight and carcass percentage 

of broiler chickens aged 35-37 days in this research were 

relatively similar to broilers fed with antibiotics were around 

1,746±36.5g (Miles et al., 2006) [18] and 66.4% (Tayeri et 

al.,2018) [29].  It showed that the bodyweight of all chickens 

across the three different elevation area was stable despite the 

absence of antibiotics in the feed. Jumiati et al. (2017) [12] 

reported relatively similar slaughter weight with this study 

(1,707.13 ± 59.28 -1,867.25 ± 83.91g). The analysis of 

variance showed that the farming location significantly 

affected (P<0.05) slaughter weight, did not significantly 

affect (P>0.05) on carcass weight and carcass percentage. The 

slaughter weight of broiler chickens was different elevation 

areas due to different temperatures, humidity, and 

precipitation, which the chickens' welfare. According to 

Baracho et al. (2018) [6] and Baracho et al. (2019) [7], broiler 

welfare's contributing factors include temperature, humidity, 

and livestock. High environmental temperature is one of the 

challenges to the optimum performance of broiler chickens.  

Dharmawan et al. (2016) [9] stated that broiler chickens would 

experience high-temperature stress, causing a decrease in feed 

intake and slaughter weight.  

 

Conclusion 

The conclusion of this survey research was 

1. Antibiotic-free broiler chickens have kept in an opened 

house with different elevation area, hold on normally 

digestive organs and carcass production. The crop, 

proventriculus, and liver's weight of chickens' broiler the 

same relatively. So, it is with the height of duodenum, 

and intervillous space. 

2. A different elevation area produced slaughter weight, 

villi height, gizzard weight, and small intestine weight of 

broiler chicken differently  
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