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Abstract— The transportation process in the daytime will exposure heat stress on the broiler so that it leads to occur the alteration of
metabolism in the broiler’s body and damages some vital organs such as liver and colon. Therefore, it needs to be done a solution to
solve those problems. One of those is the supplementation of probiotics. The research method was done by using Completely
Randomized Design (CRD) 5 treatments and 4 replications T-0 (Control), T-1 Skimmed Milk + (Lactobacillus Plantarum +
Lactobacillus acidophilus),T-2 Skimmed Milk + (Lactobacillus plantarum + Trichosporon beigelii), T-3 Skimmed Milk + (Lactobacillus
plantarum + Cryptococcus humicolus), T-4 Skimmed Milk + (Trichosporon beigelii + Cryptococcus humicolus). The data analysis was
done by using the ANOVA test. If the result was significant further tested by using an orthogonal test. Afterward, the Duncan test
was used for testing the parameter of colon morphometric. The result shows that the probiotic supplementation has no significant
result (P>0.05) on a level of protein and colon morphometric. However, it gives a positive effect if compared with control. Meanwhile,
the probiotic supplementation gives a significant result (P<0.05) on a level of liver fat. The best treatment is T-3 because it has the
lowest value of liver fat. Consequently, the probiotic supplementation can maintain broiler’s performance at post transportation
especially in handling heat stress.
Keywords— broiler; probiotic; liver biochemistry; morphometric colon; heat stress.

fact that modern poultry will produce body heat, due to its
higher metabolic activity [4], [5].
The liver is one of the important organs for developing
body-metabolic activity. When livestock occurs heat stress,
the metabolism will be disrupted. Consequently, it will tear
down an energy reserve such as glycogen in the liver and
muscle. When the liver glycogen and muscle have been
overhauled, the livestock’s body will do gluconeogenesis
process that is the formation of energy from noncarbohydrate components such as protein and fat for the
homeostasis process. This will have an impact on decreasing
the level of protein and fat because it will be used as energy
to maintain the body’s condition remaining stable. Heat
stress also has an impact on colon morphometric because
heat stress can decrease weight and colon length 22-25% and
decrease the length of jejunum villi [6].
The probiotic supplementation is one of the alternatives,
which can be used to anticipate stress on livestock due to
transportation. Probiotics are a live microbe, and they are
usually used as a feed additive and have a beneficial impact
on health by increasing the microbe balance in the digestive

I. INTRODUCTION
Transportation is one of the crucial parts in the
management of broiler farms because this activity will
distribute broilers to consumers with the aim of seeds,
enlargement, or slaughter for meat production. Generally,
the farmer carries out the transportation activity in the day
time so that it will be very risky in triggering the broiler to
experience heat stress because they are exposed by sunlight
from the environment. Heat stress is generated from the
negative balance between the amount of energy flowing into
the environment and the amount of heat energy produced by
livestock. This imbalance could be caused by a combination
of environmental factors such as sunlight, solar radiation,
and humidity, and factor from livestock themselves such as
metabolic rates and thermoregulatory mechanisms.
Environmental stressors, such as heat stress, are very
detrimental to farmers [1]–[3]. Moreover, the broiler is the
type of livestock, which is more sensitive to the change of
environment, especially heat stress. This is supported by the
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C. Liver Protein
The percentage of protein level could be calculated using
the spectrophotometer method by the principle of creating a
standard solution with the concentration known correctly.
This was known its absorbance at each wavelength (530570nm) by using a spectrophotometer. Furthermore, the
total protein level could be known by dividing the
absorbance result of the sample with the absorbance of
standard and multiplied by the standard concentration. After
that, the total protein could be converted into the crude
protein by multiplying the total protein result with 6.25 so
that the crude protein was obtained. The formulation to
calculate total protein was shown below:

tract. The probiotic mechanism in the digestive tract is
neutralizing poison, suppressing the population of
pathogenic bacteria as an anti-bacterial, and increasing the
livestock immune system.
Some prior researchers have reported the utilization of
probiotic as anticipation of stress on livestock. Utilization of
probiotic Lactobacillus sp in a broiler diet can control
physiology response from the stress of transportation on
broiler [7]. It is also said that utilization of probiotic (L.
sporogeneses, L. acidophilus, Saccharomyces cerevisiae) in
poultry feed can increase the livestock immune system and
decrease stress level after vaccination [8].
Nowadays, the research relates to the effect of probiotics
on intestinal and liver organ is still not widely done. Thus,
this study is conducted to determine the effect of probiotic
during maintenance and to find out the best combination of
starter probiotic, which will give the optimal result on liver
biochemistry and colon morphometric. The condition of
these organs will provide information about the performance
of broilers during the transportation process in the day time.

(1)
(2)
D. Liver Fat
The percentage of the fat level could be calculated by
using the Soxhlet extraction method with the principle that a
fat solvent extracted fat. The solvent was evaporated and the
fat could be weighed and calculated its percentage.

II. MATERIALS AND METHOD
A. Animal Preparation
The research object was broiler strain cobb maintained in
the starter phase to the finisher phase as many as 100 with a
coefficient variation < 10%. Broiler was entered into 20
units cage 70 cm x 70 cm x 70 cm with every unit occupied
5 chicken. Probiotic used in this research consisted of 4
types, including Lactobacillus plantarum, Lactobacillus
acidophilus, Trichosporon beigelii, and Cryptococcus
humicolous with the dose given in the first week as much as
1 ml, the second week 2 ml, the third week 3 ml, and the
fourth week 4 ml. Probiotic was dissolved into 50 ml of
skimmed milk.

E. Colon Morphometric
The variable was the volume that was measured by using
a cup 1 L and filled with distilled water. The measurement
of volume used a method according to Archimedes's law.
Afterward, the sample was dipped then calculated the
difference in volume after dipping and before dipping. The
measurement of length colon, rectum, and cecum was used
rule while to obtain pH for each sample used pH meter.
F. Data Analysis
The data analysis can be done by using an analysis of
variance. Then, if the result was significant, it could be
tested further by the Duncan test for the variable of colon
morphometric and orthogonal test for the variable of protein
and fat.

B. Method
The research method was using Complete Randomized
Design (CRD) with 5 treatments and 4 replications
• T-0 = Control
• T-1=Skimmed Milk + (Lactobacillus plantarum +
Lactobacillus acidhophillus)
• T-2= Skimmed Milk + (Lactobacillus plantarum +
Trichoscoporon beigelii)
• T-3= Skimmed Milk + (Lactobacillus plantarum +
Cryptococcus humicolus)
• T-4= Skimmed Milk + (Trichoscoporon beigelii +
Cryptococcus humicolus).

III. RESULTS AND DISCUSSIONS
A. The Effect of Probiotic on Liver Biochemistry
Table (1) and Figure (1) presents the data regarding the
level of fat and protein in each treatment.
The Level of Fat and Protein in Liver
25

The administration of probiotic was done in the afternoon
(16:00-16:30) in the breeding phase. Probiotic was given in
the form of a mixture of skimmed milk in which 30 grams of
skim milk was dissolved in 1-liter water, and its feeding
based on dosage every week. That mixture was divided into
four bowls, and each bowl was filled with 100 ml of water.
Some broilers were transported for 6 hours in the last phase
of breeding from Tanjungsari to Subang to measure the
broiler resistance on stress. A total of 20 broiler carcass was
taken the sample of colon and liver to be tested.
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Fig. 1 Diagram of Protein and Liver
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T-4

TABLE I
THE EFFECT OF SUPPLEMENTATION PROBIOTIC ON LIVER BIOCHEMISTRY
Paramet
er

T-0

T-1

T-2

T-3

T-4

Liver
Protein

14.65 ±
4.36a

19.24 ±
1.19a

17.66 ±
2.22a

19.27 ±
0.32a

17.85 ±
2,99a

Liver
Fat

3.54 ±
0.41c

2.36 ±
0.44b

2.92 ±
0.82b

1.95 ±
0.20a

3.39 ±
0.50c

and utilize energy in the body being more efficient. As a
result, there is no gluconeogenesis process in the liver,
which affects a decrease in level protein. Further, it is
enlightened by Fuller [12] that probiotic is a live microbial,
which has a good impact on the animal by increasing the
balance of microbial in the digestive tract. Probiotic can
produce and increase the activity of protease enzyme so that
the absorption of the nutrient will be more efficient and
those nutrients will be utilized by broiler to growth. This is
in line with Nahashon et al., [13] that probiotic produces
various digestible enzymes such as protease. Consequently,
the digestibility of nutrients will increase.
Winedar et al., [14] declare that feed fermented by
microorganisms undergoes a simpler reshuffle so that the
nutrient from the feed will be more natural to absorb. This is
because the fermentation process, which produces protease
enzyme, will break down protein to be an amino acid.
Fermentation of organic compounds will express amino acid
and saccharide in the form of the dissolved compound so
that it will make absorption and the utilization of nutrients in
the broiler body become better. This result indicates that
probiotics can raise protein synthesis in the liver tissue.
The combination of yeast and bacterium works in synergy.
Yeast like C humicolous plays a role as a probiotic source
that can support the lactic acid bacteria (LAB) growth (L
acidophilus). It is due to the increase of the beneficialmicrobe population in the digestive tract so that the
absorption nutrient in feed becomes more efficient. LAB is a
proteolytic bacterium that has a function to digest protein.
Surono [15] declares that the LAB will gradually hydrolysis
protein involving protease enzymes to produce amino acids.
This causes the protein level in the liver to increases.
The probiotic combination of LAB and yeast also has a
function to decrease the fat level. Balia [16] declares that
yeast acts like the bacterium that can create an acid condition
in the host’s body so that it can push pathogenic
microorganisms out of their environment because they
cannot stand in the acid condition. The acid condition (low
pH) makes the activity of the lipase enzyme limited, so that
it causes a decrease in the fat level.
The ANOVA test can know the effect from each
treatment. Based on the ANOVA test is obtained that Fcal >
Ftab, this shows that the probiotic supplementation during
maintenance is significantly different (P<0.05) in reducing
liver fat. The average liver fat of broiler in this research is
lower than the prior result. USDA (2014) has reported that
the level of fat in broiler is 4.83%. Wahju [17] reported that
the level of fat of broiler is ranging between 3-5% from the
fresh weight of the liver and 10-15% from the dry weight of
the liver.
This decrease is caused by the influence of probiotic in
the synthesis of fatty acid in the body. Santoso et al. [18]
report that the administration of probiotics can decrease fat
because probiotics can effectively decrease the activity of
acetyl-coenzyme-A-carboxylase that plays a role in the rate
of fatty acid synthesis. Ljung et al. [19] declare that
probiotic can reduce fat in the body because it can produce a
short-chain fatty acid in the digestive tract. A decline of fat
synthesis in the digestive tract leads to fat, which is carried
to the liver to be stored in the form of glycogen, which will
decline.

Note:

• T-0 (Control)
• T-1 Skimmed Milk + (Lactobacillus plantarum + Lactobacillus
acidophilus)

• T-2 Skimmed Milk + (Lactobacillus plantarum + Trichosporon
beigelii)

• T-3 Skimmed Milk + (Lactobacillus acidophilus + Cryptococcus
humicolus)

• T-4 Skimmed Milk + (Trichosporon beigelii + Cryptococcus
humicolus)

Based on Tabel 1 and Figure 1 can be seen that the
highest protein (19.27%) and the lowest fat (1.95%) is
observed in T-3 (C. humicolous + L. acidophilus) 19.27%.
Table 1 explains that T-3 gives the optimal impact on the
level of protein and the level of fat. The protein level at T-0
(control) shows the lowest results. This indicates that there is
a high energy demand when the livestock is transported. The
high energy requirement is intended to maintain the
physiological condition of the body to remain stable
(homeostatic), causing the activation of the catabolism
pathways such as glycolysis, glycogenolysis, and
gluconeogenesis. Mushawwir [9] has stated that the absence
of energy intake during transportation causes an overhaul of
the energy reserves in the form of glycogen at the liver and
muscles. The alteration of glycogen into glucose is used as a
new energy for the body’s homeostatic process.
Gluconeogenesis is the most obvious process occurring in
the liver so that it has a direct impact on decreasing levels of
liver protein.
Heat stress in the broiler can lead to an increase of
gluconeogenesis in the liver because of increasing
glucocorticoid hormone. Hillman, et al [10] has stated that
glucocorticoids can trigger an increase of glucose formation
in the body by increasing catabolism of proteins, glycogen,
and lipids. The low protein can explain that corticotropinreleasing hormone (CRH) will stimulate the pituitary
anterior to secrete ACTH, then ACTH stimulates the adrenal
cortex to produce glucocorticoid hormones. The high
glucocorticoid hormone related to the low protein because
gluconeogenesis in the liver increases.
The effect of each treatment can be known by using the
ANOVA test. Based on the ANOVA test is obtained the
result Fhit<Ftable. It means that probiotic supplementation has
no significant result (P>0.05) in increasing liver protein.
This indicates that the administration of probiotics with
various combinations of bacteria and yeasts gives the same
response. Nevertheless, overall the value of each treatment
tends to increase and exceed the standard of protein level of
broiler 16.92 [11].
The average protein, which is supplemented by probiotic,
is relatively higher than protein standard so that it indicates
that the giving of protein can balance the microflora in the
digestive tract, improve the condition of the immune system,
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The result of the orthogonal contrast test shows that T-3
(C humicolous + L.acidophilus) is the best treatment
because it has the lowest value of liver fat and significantly
different (P<0.05) to T-0, T-1, T-2, and T-4. Yeast plays a
role as a microorganism which can increase the digestibility
of high fibrous feed to be a volatile fatty acid [20]. The
volatile fatty acid especially propionate, will inhibit the
cholesterol synthesis in the liver within suppressing the
activity of 3-hydroxy-3-methyl glutaryl Co-A reductase.
The ability of probiotic in stimulating the growth of LAB
in the intestine also affects a decrease of fat. This is
supported by Santoso et al., [18] that LAB such as
Lactobacillus acidophilus can decrease the cholesterol level
and triglyceride and increase the immune system. Probiotic
can synthesize esterase enzyme and lipase enzyme to break
down the ester bond, which is the link between fatty acid
and glycerol. Scorve, et al. [21] have stated that the decrease
of fatty acid in the liver is the main factor causing a decrease
of triglyceride synthesis in the liver, which makes the
concentration of triglyceride in serum reduces.
Yeast as a probiotic source can increase the amount of
Lactic Acid Bacteria (LAB) which influences some of the
digestive process and the fat absorption in the digestive tract.
In the intestine, the LAB has a function to utilize energy
which derives from a carbohydrate source to decrease the pH
of the digestive tract to be 4.5. That condition makes the pH
of the digestive tract be more acid. The acid environment
makes the activity of lipase enzyme be limited because the
lipase enzyme optimally works on pH 8.0 [22], [23] so that
the digestive of fat will reduce.
Another aspect that causes the level of fat decreases is the
occurrence of lipolysis. Lipolysis is the breakdown of fat
stored in fat cells involving the hydrolysis of triglycerides.
Tortora and Anagnostakos [24] has stated that triglycerides
in the liver will be broken down to be glycerol. Further, it
will be converted to glucose through gluconeogenesis.
Glycerol is converted to pyruvate through the
glyceraldehyde-3-phosphate pathway and fatty acid are
converted to acetyl CoA through the β-oxidation pathway
which can then be involved in the Krebs cycle

Fig 3. Diagram of Colon Length

Fig 4. Diagram of Colon pH
TABLE II
THE COLON MORPHOMETRIC IN BROILER AT POST TRANSPORTATION
Parameter

T-0

T-1

T-2

T-3

T-4

Volume

8± 0.82a

7,25±
2.,06a

7.5± 1.29a

7.75±3.3a

6.75±2.22a

Length

10.63±
1.60a

9.00±
1.41a

6.80 ±
1.65a

8.38±1.3a

9.73±2.96a

pH

6.65±
0.21a

6.59±
0.39a

6.69±0.21a

6.63±0.5a

6.60±0.28a

Note:
• T-0 (Control)
• T-1 Skimmed Milk + (Lactobacillus plantarum +
Lactobacillus acidophilus)
• T-2 Skimmed Milk + (Lactobacillus plantarum +
Trichosporon beigelii)
• T-3 Skimmed Milk + (Lactobacillus acidophilus +
Cryptococcus humicolus)
• T-4 Skimmed Milk + (Trichosporon beigelii + Cryptococcus
humicolus)

B. The Effect of Supplementation Probiotic on Colon
Morphometric
Table (2) and Figure (2), (3), and (4) are presented the
data and illustration about the effect of supplementation
probiotic on the colon. Based on Table 2 can be known that
the lowest level of colon volume is T-4 (C. humicolous + T.
beigelii) 6.75 ml and the highest is T-0 (control) 8 ml. Then,
the lowest of colon length is T-2 (L.plantarum + T.beigelii )
6.80 cm.

Meanwhile the lowest value of colon pH is T-1
(L.plantarum + L.acidophilus ) 6.59. Based on the analysis
variance is known that either volume, length, or pH does not
give a significant result (P>0.05), but all the treatments give
the positive effect to volume, length, and pH with proved no
value that exceeds the control.
The volume of colon explains about the level of the feed
digestibility in the broiler’s body. The lower volume, the
higher the feed digestibility. T-4 gives the optimal effect.
This is due to the combination of yeast that can improve the
intestinal microflora and increase feed efficiency.
Pourabedin dan Zhao [25] declares that the yeast-cell wall
can be as probiotic with efficiency to stimulate an immune
system and improve the microflora in the intestine. The good
intestinal microflora may increase the digestibility and the

Fig 2. Diagram of Colon Volume
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absorption of nutrients in the colon to be better. The lowcolon volume shows that the high absorption of nutrient so
that waste product is lower and more comfortable to be
issued. The low waste product indicates that much of the
nutrients are absorbed, and the energy reserved in the body
increases so that when the broiler is transported there is no
stress because the energy for the metabolism process is
sufficient. This is in line with Kompiang et al., [26] that
probiotics can improve the digestive tract and increase the
feed digestibility by suppressing the population of
pathogenic bacteria in the digestive tract. Consequently, it
supports the development of beneficial bacteria, which can
help to absorb the nutrient.
If compared to control, all the probiotic combinations
have a lower volume. T-0 (Control) has a higher volume so
that it indicates that the digestibility at T-0 is low. In the
condition of heat stress, it will make broiler experience the
imbalance microbial ecosystem in the gut and the immune
system will decline [27]. By supplementing probiotics, those
problems can be minimalized.
The average colon length in all treatments tends to be
lower. This condition shows that the colon can digest faster.
The shorter colon indicates that the absorption in the colon is
higher than others and makes the distance of waste product
becomes shorter. T-2 gives the optimal effect to the colon
length because the combination of LAB and yeast is
mutually beneficial. Yeast can support the process of LAB
growth and will affect on increasing LAB. Eventually, it
makes the condition of the intestine be more acid and
inhibits the growth of the pathogenic microbe. Therefore,
that condition can cause an increase in the digestibility rate
and waste product becomes lower.
Table 2 shows that all treatments give the normal pH
according to Mabelle et al. [28] which is around 6.20. it
indicates that the probiotic combination can maintain the
balance of pH in the intestine in a reasonable condition. T-1
gives the optimal effect because it is closer to the standard
pH value. LAB generates lactic acid which can create the
acid condition so that it can decrease the number of
pathogenic bacteria. The lactic acid in the intestine makes
the environment pH low, and another microbe especially
pathogenic microbe, can not grow. This condition will make
broiler in the transportation process be not occur stress.
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