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ABSTRACT 

Measurements on physiological responses and blood profile in 60 broiler chickens were conducted to 

evaluate the effect of red dragon fruit peel supplementations against three-hour road transportation 

stress. Broiler chickens aged 35 days were distributed into four treatment groups based on levels of red 

dragon fruit peel supplementation (0 g per head; 2.43g per head; 3.64g per head and 4.86 g/head). The 

birds were loaded into plastic crates and transported for three hours.  After a – three hour road 

transportation, the chickens were unloaded to measure respiration rate, rectal temperature and body 

weight loss. Blood samples were collected for changes in selected hematological parameters.  

Respiration rates and rectal temperatures were monitored before and after transportation process. The 

broilers were weighed before and after transportation. During transportation, the temperature and 

humidity were ranging from 33,55 – 35,6 ˚C and 60,25 – 64 %, respectively. There were no significant 

effects of dragon fruit peel supplementation on physiological responses and weight loss. The number 

of leukocytes and erythrocytes were not different from those of control broilers.  Similarly, levels of 

hemoglobin and hematocrit values were not affected by supplementation of red dragon fruit peel. 

Measurements of leukocyte differentiation showed insignificant different; thus, the supplementation did 

not affect ratio of heterophyl: lymphocyte of broilers.  In conclusion, supplementation of dragon fruit 

peel did not affect physiological responses and blood profile of broiler chicken subjected to 

transportation stress. 
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1. INTRODUCTION

Broiler chicken’s transportation aims to distribute live 

animals from the farm to the slaughterhouses. This 

activity has negative effects that result in an economic 

loss for poultry producers. Genetic and environmental 

factors determine the susceptibility of broilers to stress. 

Broiler chickens are susceptible to stress because 

during land transportation, the chickens are exposed to 

thermal changes, acceleration, noise, motion, vibration, 

fasting, withdrawal of water, social disruption etc. 

Stress conditions alter the physiological and 

biochemical status of broiler chickens [1].  Stressors 

during transportations are varied and complex. The 

transportation stressors are mental, physical or mixed 

stressors [2].  Transportation increases physical and 

mental stress on birds. Physical stressors such as water 

deprivation and feed withdrawal during transportation 

are stressors that lead to decreases in body weight [3]. 

Mortality of broilers is attributable to climate stressors 

and crating density [4].  

Heat stress occurs when the ambient 

temperature changes to a higher temperature above the 

comfort zone, the comfortable temperature in chickens 

is 18-22 ° C. In this condition, the tolerance of livestock 

to the environment becomes low or decreases. Body 

temperature of broilers during transportation generally 

increases by 1 ° C [5].  Heat stress affects 

glucocorticoid hormones in the body that reduce body 

immunity. High heat stress causes a decrease in the 

number of lymphocytes and an increase in the number 

of heterophils in the blood resulting in an increase in 

the heterophil and lymphocyte ratio [6]. 

Antioxidant-rich fruits are able to reduce 

stress.  According to research by Nurliyana et al. [7] 

super red dragon fruit peel is rich in polyphenols and a 

good source of antioxidants. Choo and Yong [8] 

mentioned that dragon fruit skin is rich in vitamin C, 

vitamin E, vitamin A, alkaloids, terpenoids, flavonoids, 

thiamine, niacin, pyridoxine, cobalamin, phenolic, 

carotene, and phytoalbumin. This study aimed to 

evaluate physiological responses and blood profile of 

broiler chicken supplemented with dragon fruit peel 

subjected to transportation stress. 
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2. MATERIALS AND METHODS

Sixty broiler chickens aged 35 days with a body 

weight of 1.6-1.8 kg were used.  This study used 4 

treatments and 15 replications, and the treatments given 

were as follows. 

P0 : control 

P1 :  2,43 g/ head red dragon fruit peel flour dissolved 

into 10 ml of drinking water 

P2 :  3,64 g/ head red dragon fruit peel flour dissolved 

into 10 ml of drinking water 

P3 : 4,86 g/ red head red dragon fruit peel flour 

dissolved into 10 ml of drinking water.  

The dietary withdrawal was conducted 8 hours 

prior the transportation, and the drinking water 

restriction was conducted 2 hours before 

transportation. Then the broiler chickens were weighed 

using digital scales prior departure. The broiler 

chickens were loaded into the vehicle, and 

transportation study was performed for 180 minutes 

started from 10.00 am to 13.00 pm. The average local 

temperature was 30 ̊C, and humidity was 39.5%. 

Temperature and humidity were measured at first, 

second and third hour of the transportation process 

using a digital thermohygrometer. Immediately 

following the transportation, the chickens were 

unloaded and measured for parameters listed below.  

2.1. Body Weight Loss, Physiological 

Responses and Mortality 
The broiler chickens were weighed upon 

arrival.  Total weight loss was calculated. The rectal 

temperature was obtained by inserting a digital 

thermometer into the bird's rectum, until the reading is 

stable. Respiration rate was measured by counting the 

number of painting breaths for 60 seconds.  Percentage 

of Death On Arrival (DOA%) describes the cumulative 

deaths that happened between the time of loading and 

the time of arrival at the processing plant.   

2.2. Blood sampling and hematology 

measurements.   
Blood sampling was drawn from the brachial 

wing vein, which is located between the bicep and 

tricep at the underside of the wing by using 6 mL 

syringe. Ethylene Diamine Tetra Acetic Acid (EDTA) 

was used as anti-coagulant.  Blood profiles were 

measured to determine the health status of livestock 

and blood parameters measured were hemoglobin 

levels, the number of red blood cells and white blood 

cells, packed cell volume/ hematocrit, and 

differentiation of white blood cells and calculation of 

types of white blood cells using the techniques of 

Pampori and Iqbal [9]. A counting chamber was used 

to count the RBC and WBC. The percentage of 

haemoglobin was measured by using 0.1N HCl and 

distilled water that converted the haemoglobin into acid 

haematin. 

2.3.  Differential counts 
Differential counts determination was 

conducted by using blood smear.  Staining protocol 

used was Wright-Giemsa as described by Samour and 

Howlett [10].  A-200 leukocyte was counted per slide. 

The criteria was based on morphology of types of 

leukocytes described by Lucas and Jamroz [11].  

2.4. Data Analysis 
Data from all variables were submitted to 

analysis of variance using SPSS, and adjusted means 

were compared by the Duncan’s Multiple Range Test, 

at less than 0.05 of probability. 

3. RESULTS AND DISCUSSION

3.1. Microclimate 
The environment temperature and relative 

humidity were fluctuated during the transportation. 

Temperature and relative humidity in three consecutive 

hours of transportation are presented in Table 1.  

Table 1. Temperature and humidity during 

transportation. 

Time 
Temperature 

(̊C) 
Humidity (%) 

11 am. 35.9 60.25 

12 pm. 34.7 61 

13 pm. 33.5 64 

The ranges of the temperatures and humidity 

were varied over time.  At 11 am, the temperature was 

the highest, but the humidity was the lowest.  In 

contrast, the lowest temperature (33.5C) and the 

highest humidity (64%) was observed at 13 am.   

In terms of temperature, ranges of temperature in 

comfort zone of broilers is characterized as 15 to 25 ° 

C [12].  This indicates that the temperature during 

transportation was above the termoneutral zone.  

Temperatures of 25° C to 35° C were classified as 

critical zone [13].  At this point, the chicken cannot 

dissipate body heat.  Heat loss is through the 

elimination of respiratory moisture.  Kampen et al. [14] 

explained that ambient temperature over 27.5°C leads 

to alterations in body temperature and respiration.     

Evaporation process of broilers generated 

humidity in the crates. The relative humidity during the 

transportation were 60.25 to 64.  Optimal relative 

humidity ranges from 60 to 70 [12].  Thus, the humidity 

during three different recording time were considered 

comfort zone.  The water vapor resulting from the 

evaporation process is trapped in the crates so that the 

humidity of the air increases and even reaches a 

saturation point [15]. High humidity makes it difficult 

for chickens to release body heat into the environment. 

3.2. Respiration 
The transportation process is attributable to 

stress in broiler chickens. Respiratory symptoms are 

observed along with the presence of stress.  This has 

impacts on physiological responses, body weight loss, 

and mortality rates.  Red dragon fruit peel flour 

dissolved in drinking water supplementation was 
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hypothesized to minimize negative effects of 

transportation. 

The results of the analysis of variance in Table 

2 showed that giving red dragon fruit peel flour 

dissolved into drinking water before transportation had 

no significant effect on respiration rate (P> 0.05).   

Table 2. Effect of red dragon fruit peel flour supplementation on respiration rate of broiler chickens. 

Observation 

period 

Respiration rate time/min  (average±SD) 
P 

P0 P1 P2 P3 

0 hour 

Transportation 
51.73  ± 10.69 54.53 ± 8.57 58.67 ± 8.44 54.67 ± 7.84 0.218 

3 hours 

Transportation 
64.7  ± 7.81 69.47 ± 12.01 66.67 ± 9.76 69.07 ± 11.80 0.504 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour 

Supplementation of bioactive compound such as 

vitamin E, C and selenium are reported functional to 

fight heat stress. Red dragon fruit peel contains higher 

antioxidant that the flesh.  In normal condition, poultry 

produces vitamin C to supply the requirements. 

However, in stressful condition the demand of vitamin 

C is much higher than the vitamin C produced by adult 

poultry.  Stress transportation due to high temperature, 

noise dan vibration during the trip might induce stress, 

which in turn required higher dose of vitamin C. 

Vitamin C provided by the red dragon fruit peel flour 

might be lower than the requirement.  In order to meet 

the vitamin C requirement during stress transportation, 

a higher level of red dragon fruit peel flour 

supplementation is needed.  

Transportation process was attributable to 

changes in respiration rates. Prior the transportation, 

the broiler chicken had lower respiration rate than those 

of after a-3 hour transportation.  The average 

respiration rate in broilers ranged from 51.73 to 58.67 

times / minute. After a-3 hour transportation, the 

respiration rate increased to 64.27–69.47 times / 

minute. According to Abioja et al. [16] the normal 

respiration rate in broilers is 20-30 times / minute. 

Increases in respiration rate were induced by high 

temperature.  Temperatures during transportation were 

classified as critical zone.  A prolonged exposure to 

temperature over 27.5 °C results in changes in body 

temperature and respiration [13][14].  Chickens 

transported in critical zone might have welfare 

problems.  At temperature of 26-35 °C the frequency 

of respiration increases known as panting and shows 

physical tiredness [13]. Body heat loss is through the 

elimination of respiratory moisture.  Panting or 

respiration at a higher rate is one of most common way 

to evaporate heat.  Interaction of relative humidity and 

high ambient temperature during transportation led to 

an increase in respiration rate to evaporate heat.  A high 

ambient temperature induces a decrease in heat 

production during heat stress. Evaporative heat loss 

through panting is one of the most effective way to 

minimize losses [17].   

3.3. Rectal Temperature 
Daylight transportation induced stress due to high 

temperature. Heat tolerance of chicken during heat 

stress exposure can be assessed using rectal 

temperature data [18].  Rectal temperature of broiler 

chicken under heat stress is presented in Table 2.  

Variation in body temperature are related to 

transport stress [19]. High rectal temperature is an 

indication of heat stress in broiler chickens during 

transportation. According to Renaudeau et al. [20], heat 

stress induced an increase in rectal temperature and 

weight loss. 

The results of the analysis of variance in 

Table 3 showed that giving red dragon fruit peel flour 

into drinking water during before transportation had no 

significant effect (P> 0.05) on rectal temperature. The 

average rectal temperature in broilers ranged from 

40.27 to 40.68 C̊. Post a- 3 hour transportation, the 

rectal temperature increased to 41.11 - 41.37 ̊C. 

According to Abdulqader and Al-fataftah [21], normal 

rectal temperature in chickens is 40.5 - 41.5 C. 

Increases in rectal temperature after a-3 hour 

transportation are in a normal range. 

Table 3. Effect of supplementation of red dragon fruit peel flour to drinking water before transportation and after 

a-3 hour of transportation on the rectal temperature of broilers.

Period of 

observation 

Rectal temperature ̊C (average±SD) 
P 

P0 P1 P2 P3 

0 hour 

transportation 
40.31 ± 0.93 40.27 ± 0.62 40.68 ± 0.67 40.53 ± 0.56 0.348 

3 hours 

Transportation 
41.13 ± 0.62 41.11 ± 0.83 41.34±0.63 41.37 ± 0.61 0.628 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour 
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High temperature (34-33 ̊C) with relative 

humidity of 64-60% induced evaporative heat loss. 

Active evaporative heat loss or panting seemed 

effective to balance heat production and heat loss 

during daylight transportation when relative humidity 

was not too high. As a result, rectal temperature could 

be maintained close to 41.0 ̊C.

3.4. Effects of transportation on body 

weight loss 
Heat stress may occur during commercial 

transportation. Heat stress transportation causes body 

weight loss. Data of the broiler chicken weight loss 

after three hours transportation are displayed in Table 

4. 

Average weight loss due to stress 

transportation was from 0.09 kg to 0.16 kg. The results 

of the analysis of variance showed insignificant effect 

of transportation on body weight loss (P> 0.05). 

Vitamin C supplementation is reported effective to 

combat stress and weight loss [22][23].  In order to 

meet the vitamin C requirement during heat stress, a 

higher level of red dragon fruit peel flour 

supplementation is needed.    The supplementation may 

need time to give the best effects; therefore, the period 

of supplementation should be prolonged.   

The birds lose weight because the loss of feed 

in the digestive tract which is excreted in the form of 

feces [24]. Moreover, there was no feeding and 

drinking during transportation. Livestock 

transportation will result in an intensive metabolic 

process, resulting in depletion of food reserves.   

Table 4. Effect of supplementation of red dragon fruit peel flour to drinking water before 3 hours of 

transportation on body weight loss of broiler chickens 

Measurement 

period 

Body weight loss (Kg) (average±SD) 

P P0 P1 P2 P3 

3 hours 

transportation 
0.11 ± 0.08 0.16 ± 0.19 0.09 ± 0.05 0.13 ± 0.07 0.322 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour 

3.5. Percentage of body weight loss 

Tabel 5.  Effect of supplementation of red dragon fruit peel flour supplementation on percentage of body weight 

loss 

Measurement 

period 

Percentage of body weight loss (average±SD) 
P 

P0 P1 P2 P3 

3 hours 

transportation 
0.06 ± 0.04 0.08 ± 0.08 0.05 ± 0.03 0.07 ± 0.04 0.360 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour 

The results showed that giving red dragon 

fruit peel flour into drinking water after 3 hours of 

transportation had no significant effect on percentage 

of weight loss (P> .0.05). The average percentage of 

broiler body weight loss ranged from 0.05 - 0.08%. 

Weight loss in open transportation system is due to 

interaction of broilers with extreme outside 

environment. Solar heat radiation that was received 

directly by broilers triggers excessive heat stress, which 

affected the performance of broilers [25]. Feed reserves 

were used to produce heat.  Similarly, muscle activity 

during panting also used energy.  Both heat production 

and heat loss required energy, which was supplied from 

the feed reserves in the body; thus, body weight 

decreased [26].  

3.6. Death on arrival 
There are contributing factors that lead to 

stress transportation such as improper handling 

methods, high temperature and humidity, noise dan 

vibration.  These may induce chronic stress and dead. 

Dead on arrival observed during the study is presented 

in Table 5.  

Tabel 6. Effect of dragon fruit peel flour supplementation on mortality rate 

Measurement 

period 

Mortality rate (average±SD) 
P 

P0 P1 P2 P3 

3 hour 

transportation 
6.67± 25.82 6.67 ± 25.82 0.00 ± 0.00 0.00 ± 0.00 0.576 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour. 
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Supplementation of red dragon fruit peel 

prior transportation did not affect mortality rate 

(P>0.05%). Vošmerová et al. [27] mentioned that the 

transportation process could affect the death factor 

caused by temperature.  The birds cope with high 

environmental temperature by increasing heat loss 

through heavy panting.  Eventhough heavy panting 

evaporates heat, it also increases load of muscle 

activity, and energy depletion occurs.  An extended 

period of heat exposure reduces ability of transported 

animal to cope with the situation and the animals died. 

3.7. Hematology 
Potential bioactive compounds as 

antioxidants in red dragon fruit peel include vitamin C, 

carotenoids, vitamin E, vitamin B, flavonoids, and 

polyphenols [28]. Vitamin C is one type of secondary 

antioxidant that is widely used for the health of the 

body.  Effects of red dragon fruit peel supplementation 

on blood profile are displayed in Table 6.  

3.8. Red Blood Cells 
The application of red dragon fruit peel flour 

dissolved in drinking water has no significant effect on 

red blood cells count of broiler chickens subjected to 

transportation stress (P> 0.05). The number of broiler 

red blood cells in this study was in normal range. 

Average range of broiler red blood cells during the 

study ranged from 2.58 million / µl- 2.72 million / µl. 

According to [29], the normal number of broiler red 

blood cells is 2.47 million / µl - 3 million / µl. Thus, the 

number of red blood cells is still in the normal range. 

3.9. White Blood Cells 
Red dragon fruit peel supplementation did not 

affect white blood cells count as presented in Table 6.  

However, the figure reached the upper limit (31.060 - 

40.960 cells/ µl blood).   The number of white blood 

cells in healthy chickens are 20,700 - 30,000 [30,31]. 

This indicates that open transportation created a 

stressful environment to the broilers.  

Some studies reported that vitamin C reduces 

stress metabolic signs at level supplementation of 250 

mg/kg.  Supplementation of red dragon fruit peel flour 

in this study may be below the requirement.  A feasible 

approach to determine the levels of red dragon fruit 

peel flour supplementation is by calculating the content 

of its vitamin C. Insufficient vitamin C 

supplementation is not able to minimize the stress 

transportation. 

3.10. Hemoglobin blood cell count 
Provision of red dragon fruit peel flour had no 

significant effect on the hemoglobin of broiler chickens 

subjected to stress transportation (P> 0.05). Table 3 

shows that broiler chickens supplemented with red 

dragon fruit peel flour have an average hemoglobin 

ranging from 6.98-9.80%, and these figures are 

classified normal.   

It is worth noting that hemoglobin in red dragon 

fruit peel groups had higher concentrations of 

hemoglobin. Hemoglobin is a major oxygen transporter 

protein. There are mechanisms of endogenous 

antioxidant genes expression that is related to 

hemoglobin concentration.  Flavanoid plays important 

role to activate nuclear factor erythroid 2 related factor 

2 (Nrf2) that leads to an increase in endogenous 

antioxidant genes expression. The presence of Nrf2 

improves adaptability of cells to oxidative stress [32], 

and it is responsible for body’s iron homeostasis 

through heme synthesis, catabolism of hemoglobin, 

iron depository and iron transport [33]. At a higher-

level supplementation, red dragon fruit peel 

supplementation may contribute body's iron 

homeostasis and to cope with rapid increase in oxygen 

transport by hemoglobin under heat stress. 

Table 7. Effects of red dragon fruit peel supplementation on blood profiles 

Blood profile 
Average concentration ± SD 

         P0          P1          P2        P3    P 

Red blood cells (106/µ1) 2.68 ± 0.13 2.62 ± 0.16 2.58 ± 0.11 2.72 ±0.16 0.448 

White blood cells (103/µ1) 36.06 ±9.72 31.06 ± 7.49 37.28 ± 5.83 40.96 ± 8.90 0.315 

Hemoglobin (g%) 6.98 ± 0.98 8.68 ± 1.45 9.44 ± 1.04  9.80 ± 1.14 0.366 

Hematokrit (%) 25.90 ±5.02 25.35 ±2.43 26.36 ±3.83 24.48 ±2.61 0.912 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour. 

3.11. Hematocrit 

Similar with other blood parameters, hematocrit 

or packed cell volume of broilers was not affected by 

red dragon fruit peel flour supplementation (P>0.05). 

The range of the average number of broilers' hematocrit 

in this study ranged from 24.48 - 26.36%. According to 

[34], normal hematocrit values in broilers range from 

24-43%. Moura et al. [35] stated that the number of

erythrocytes and the hematocrit value run parallel to

each other, and changes in hematocrit value has an 

important effect on the blood's ability to carry oxygen. 

Changes in the mean number of hematocrit, seem to 

have the same pattern as the mean number of red blood 

cells, this is understandable because the hematocrit is a 

percentage of the red blood cells themselves.  
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3.12. Leukocyte 
Leukocyte responses during stress road 

transportation in broilers given red dragon fruit peel 

flour are presented in Table 8.  In general, 

supplementation of dragon fruit peel flour in chicken 

subjected to road transportation did not affect 

leukocyte differential count P>0.05). 

Table 8. Effect of red dragon fruit peel flour supplementation on leukocyte differential count. of broiler 

subjected to road transportation 

Leukocyte 

differential count 

(Average ± SD) 

P0 P1 P2 P3 P 

Limfosit (%) 44.40 ±5.55 49.40± 4.39 51.40 ±6.11 48.40± 5.55 0.261 

Heterofil (%) 36.60 ±5.90 34.80± 3.27 34.20± 5.72 34.80± 4.44 0.881 

Eosinofil (%) 6.00 ± 3.16 5.60± 3.65 5.00± 4.36 5.70± 2.59 0.950 

Basofil (%) 0.40± 0.55 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.083 

Monosit (%) 11.20 ±3.49 8.60 ± 3.29 7.60 ± 1.67 7.40 ± 2.07 0.150 

 Ratio H/L (%) 0.84 ± 0.21 0.71 ± 0.11 0.68 ± 0.17 0.73 ±0.17 0.470 

Different superscript letters show significant differences at p <0.05 P: Probability, SD: Standard deviation, P0: 

control, P1: 2.43 grams of red dragon fruit peel flour, P2: 3.64 grams of red dragon fruit peel flour, P3: 4.86 grams 

of red dragon fruit peel flour 

The supplementation of red dragon fruit peel 

flour supplementation did not affect the leukocyte 

count and leukocyte differential count as well as the 

heterophils and lymphocyte ratio.  However, all of the 

broiler chickens subjected to transportation stress 

showed signs of stress. Temperature during 

transportation fell into the category above the comfort 

zone, and heat stress occurred. Heat stress is 

detrimental to homeostasis, and it interferes adrenal-

corticoid axis.  Moreover, the increase in 

environmental temperature induced glucocorticoid 

production, which trigger a decrease in lymphocyte 

production (leukopenia) due to the shrinkage of the 

thymus lymphoid organ weight and the fabrication 

bursa [36].  The range of broiler lymphocyte counts 

during the study was 44.40 to 51.40.  [37] [38] reported 

that lymphocyte of broiler chicken kept in 23C̊ ranges 

from 78% to 90%. This is in agreement [39] results that 

mentioned stress leads to a decrease in the number of 

lymphocytes and increase in the number of heterophils 

thus the heterophiles and lymphocytes ratio (H: L) 

increased. The average range of the H / L ratio of 

broiler chickens was 0.68 to 0.84%.  Ratio between 

heterophils and lymphocytes of broilers in normal 

conditions is 0.45-0.5% [39]. Chicken corresponds to 

high temperature during transportation with an increase 

in H/L ratio and in leukocyte count.  Data indicates that 

the broilers were under heat stress. The level of dragon 

fruit peel flour supplementation does not meet the 

requirement to combat stress.  A higher level of 

supplementation is needed. 

CONCLUSION 

Based on the results of the study it can be 

concluded that giving red dragon fruit peel flour 

dissolved into drinking water at the levels of 2.43 g / 

head, 3.64 g / head, 4.86 g / head has no significant 

effect (P> 0.05) on physiological responses, weight 

loss, mortality rate, blood profile, leucocyte 

differentiation, and H / L ratio. All of the broilers are 

under heat stress. 
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