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Abstract

Dragon fruit peel is an agricultural waste that contains potential nutrients so that it can be used as an alternative ingredient for making
complete feed. The purpose of this study was to examine the effect of giving complete feed containing dragon fruit peel flour
(Hylocereus sp.) on rumen fermentation characteristics (pH,N-NH3,VFA) in goats. This study used 12 male goats based on a
randomized block design with 3 treatments and 4 groups. The treatment consisted of complete feed without dragon fruit peel flour
(P1), complete feed with 5% dragon fruit peel flour (P2) and complete feed with 10% dragon fruit peel flour (P3). The results
showed that complete feed treatment with the addition of dragon fruit peel flour had no significant effect (P>0.05) on rumen
fermentation characteristics (pH,N-NH3,VFA). The mean pH values ranged from 6.80-7.22, N-NH3 levels ranged from 4.76-7.85
(mM) and VFA levels ranged from 28.46-40.48 (mM). It was concluded that complete feed with the addition of dragon fruit peel
flour at a level of 10% produced optimal values for rumen fermentation characteristics based on pH values and ammonia levels (N-

NH3).
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INTRODUCTION

Goat livestock is a type of ruminant livestock that has great potential to be developed (Pagala et al., 2020). In Indonesia,
there are many types of goats that are spread in rural areas. Raising goats aims to be a family savings, source of income,
produce meat (beef cattle), milk (dairy livestock) and by-products (Nafiu et al., 2020). Feed is an important factor in
supporting the life of livestock, because 60-70% of production costs come from feed (Setyatwan et al., 2018). One of
the efforts that can be made to optimize livestock productivity is by using good feed ingredients in the form of feed
ingredients as energy sources and protein sources in the complete ration given. Ruminants are highly dependent on
forage. On the other hand, the need for forage is increasingly limited, due to dependence on season and land. The
increasing population growth has resulted in many grazing areas being converted into settlements, plantation land,
agricultural land, so that businesses are narrowing due to the rapid development (Pagala et al., 2020).

Alternative feed substitutes for forages can be made by making complete feeds from agricultural, plantation and
industrial waste residues. Agricultural and plantation waste is a promising source, especially for ruminants because it
is relatively uncompetitive with humans (Dewi et al., 2018). Where complete feed is composed of mixed ingredients
from agro-industrial waste, agricultural waste can be used optimally so that livestock do not need to be given forage
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(Fachiroh, 2012). Feeding with a complete feed system will avoid feed selection so that most parts of the feed will be
consumed and tend not to be selective when eating (Munawaroh et al., 2015). Provision of agro-industrial waste not
only reduces environmental problems caused by waste accumulation and reduces the carbon footprint of livestock
production (Gerber et al., 2014) but also increases the antioxidant status of livestock (Tian et al., 2019) due to the
presence of bioactive compounds such as phytochemicals and vitamins. .

Studies on the use of dragon fruit peels for ruminants are still lacking. Dragon fruit peel is an example of agricultural
waste that is worth trying as a ration mixture because of its various potentials and advantages (Pane & Pakpahan, 2019).
The weight percentage of dragon fruit peel reaches 30-35% of the total dragon fruit (Nurliyana et al., 2010). Dragon
fruit peel has a fairly good nutrient content, namely 8.79% crude protein, 25.8% crude fiber, 1.32% crude fat, 1.75%
calcium, 0.30% phosphorus, and 20.06% ash (Astuti et al., 2016). Dragon fruit peel is a source of minerals,
nutrients, antioxidants & pigments such as B-carotene, lycopene, anthocyanins (Wahyuni, 2011; Handayani &
Rahmawati, 2012; Rosa et al., 2013). Dragon fruit peel also contains about 8.4% sugar, consisting of 4.15% glucose,
3.37% maltose, and 0.86% fructose (Jamilah et al., 2011). The results of Satria and Marhayani's research (2020)
reported that the use of dragon fruit peel flour at a level of 0.25% in concentrate gave local goats a daily body weight
gain of 54.21 g/head/day. Based on this description, we are interested in conducting research on the addition of dragon
fruit peel flour (Hylocereus sp.) in complete feed to determine the characteristics of rumen fermentation in goats.

Methodology

This research was carried out at the ruminant feed experiment unit, Faculty of Animal Science, Hasanuddin
University, Makassar and was approved by the Research Ethics Commission, Hasanuddin University Medical Faculty,
Makassar with protocol number UH23010009. In vivo studies used 12 male goats with an average age of 1.5 years and
a body weight ranging from 11 to 18 kg. This study was arranged using a randomized block design (RBD), 4 groups
based on body weight and 3 treatments as follows:

P1: Complete feed without Dragon Fruit Peel Flour
P2: Complete feed with 5% Dragon Fruit Peel Flour
P3: Complete feed with 10% Dragon Fruit Peel Flour
Research Procedure

Complete Feed Manufacturing

Dragon fruit peel is first cut into pieces and then dried in an oven for 48 hours at 65°C then pulverized with a blender.
Other feed ingredients are ground to change the particle size and soften the texture of the ingredients to facilitate mixing,
each ingredient is weighed according to the composition of each treatment, then mixed evenly. The composition of the
ingredients and the chemical composition of the complete feed for each treatment feed ingredient can be seen in Tables
land 2.

Table 1 Ingredients Composition in Complete Feed Production

Feed Ingredients Treatment (%)

P1 P2 P3
Corn Tumpi 50 45 40
Dragon Fruit Peel Flour 0 5 10
Fine Yellow Corn 10 10 10
Fine bran 20 20 20
Coconut Meal 5 5 5
Molasses 6 6 6
Rese Flour 5 5 5
Salt 1 1 1
Mineral Mix 2 2 2
Urea 1 1 1
Total 100 100 100
Nutrient Composition P1 P2 P3
Dry matter (%)* 84.42 84.47 84.52
Crude protein (%)* 14.79 14.81 14.82
Crude fiber (%)* 15.51 15.70 15.89
Crude fat (%)* 3.78 3.82 3.86

Note: * Calculation results
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Table 2 Chemical Composition of Complete Feed Treatment

Nutrient Composition P1 P2 P3

Dry matter (%)** 93.05 93.19 93.07
Organic matter(%)** 89.51 88.42 88.32
Crude protein (%)** 17.13 17.14 16.89
Crude fiber (%)** 5.83 12.35 10.78
ADF (%)** 13.26 12.65 13.96
NDF (%)** 39.21 41.29 44.33
NFE** 60.23 53.33 55.30

Note: **Results of Animal Feed Chemistry Laboratory Analysis, Hasanuddin University
As for there is Table 3. presented the content of nutritional ingredients in the manufacture of complete feed.

Table 3 Content of Nutrients Ingredients for Making Complete Feed

Feed Ingredients Bl o o ol
(%) (%) (%) (%)
Corn Tumpi?® 87.36 8.65 21.29 0.53
Dragon Fruit Peel Flour® 88.32 8.98 25.08 1.32
Fine Yellow CornP 89.47 14.38 4.92 4.76
Fine Bran® 91.00 12.90 11.40 13.00
Coconut Meal® 88.50 21.50 15.00 2.00
Molasses® 77.00 4.2 7.7 0.2
Flour Rese® 91.04 45.00 17.59 6.62
Salt - - - -
Mineral - - - -
Urea - 287.00 - -

Note: DM=Dry Matter, CP=Crude Protein, C.F=Crude Fiber, CF=Crude Fat. Source: ) Wahyono and Hardianto
(2004), °) Animal Feed Chemistry Laboratory, Hasanuddin University (2021),°) Anggorodi (1985), ¢) Sukria &
Rantan (2009).

Feeding on Livestock

Goats were placed in metabolism cages measuring 110 x 130 x 146 cm (length x width x height) each with 12 plots.
Each cage plot has been equipped with a place to eat and drink. Under each cage is attached a plastic ram which
functions as feces and urine filtration. Feed is given twice a day at 08.00 and 16.00 with the same proportion.
Drinking water is provided ad libitum.

Sampling

Rumen fluid collection is carried out 4 hours after feeding using a vacuum pump, by first laying the cattle down and
then inserting the tube through the mouth to the rumen, then pressing the vacuum pump button to suck up 5 to 10 ml
of liquid from the rumen. Then, the rumen fluid samples obtained were first measured for pH value using a pH meter
and stored in a cold box for further analysis of ammonia (N-NH3) and VFA levels. Rumen fluid collection was carried
out at the end of the study.

Measured Parameters
Rumen Fluid pH

Rumen fluid samples were taken using a stomach tube system (Preston and Leng, 1987). Measurement of rumen fluid
pH was measured using a pH meter, the pH meter was first turned on and allowed to stabilize for 15-30 minutes.
Standardize with standard buffer solution pH 7. Rinse with distilled water then dry with tissue. Insert the electrode into
the tube containing the rumen fluid sample, the pH value is determined by looking at the numbers on the monitor
screen.

Ammonia content (N-NH3)

Ammonia levels (N-NH3z) were determined using the Conway microdiffusion technique (General Laboratory
Procedures, 1966). The lips of the Conway cup and the lid are smeared with Vaseline. 1 ml of the supernatant derived
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from the fermentation process was taken, then placed at one end of the groove in the Conway cup. 1 ml of saturated
NaOH solution was placed at one end of the Conway adjacent to the supernatant. A solution of boric acid with indicator
methyl red and bromine cressol green as much as 1 ml is placed in a small cup which is located in the middle of the
Conway cup.

The Conway cup that had been smeared with Vaseline was tightly closed so that it was airtight, the NaOH solution
was mixed with the supernatant until it was evenly distributed by shaking and tilting the cup. After that it was left for
24 hours at room temperature. After 24 hours at room temperature, the indicator boric acid was titrated with 0.005 N
H2SO4 until the color changed from black to pink. N-NHs production is calculated by the following formula:

V.N. 17
1000

N-NH;3 = x 100%
Note: V =Volume
N = Normality

Vollatille Fatty Acid (VFA)

VFA production was measured using a steam pressure distillation technique (AOAC, 2000). As much as 5 ml of the
supernatant was put into a distillation tube which was heated with water vapor. The tube was immediately closed
tightly after adding 1 ml of 15% H>SO.. The walls of the tube were rinsed with distilled water and immediately closed
with a rubber stopper which was connected to a distillation pipe with a diameter of approximately 0.5 cm. then the
other end of the pipe is connected to the Laibig cooler.

The distillation tube is inserted into the boiling flask containing boiling water without touching the surface of the water.
The distillation results were collected in a 500 ml Erlenmeyer flask which had been filled with 5 ml of 0.5 N NaOH.
The distillation process was finished when the amount of distillate stored reached 300 ml. The collected distillate is
added with 2-3 drops of phenophthalein (PP) indicator and titrated with 0.5 N HCL. Dropping ends until a color change
from pink to clear or colorless is obtained. VFA levels can be calculated using the following formula:

Total VFA = (VB-VS) x N-HCI x 1000/5mM
Note: B = Volume of blank titrant
S = Sample titrant volume
N = Normality of HCI solution

Data analysis

The data obtained in the form of the average value of rumen fermentation characteristics (pH, N-NHsz,VFA) were
analyzed variously with the SPSS Version 16.0 program using a randomized block design (RDB) 3 treatment of 4
groups dan followed by the Duncan Test (Gomez, 2007).

Results and Discussions
Rumen Fermentation Characteristics (pH, N-NH;, VFA)

The condition of the rumen is very important so that the process of digestion of feed in the rumen can be optimal. This
is because the digestive process is inseparable from the role of rumen microbes which are very helpful in the digestive
process and the provision of food and energy substances for the ruminants. The characteristics of rumen fermentation
(pH, N-NHj;, VFA) in goats fed with complete feed in each treatment can be seen in Table 4.

Table 4 Rumen Fermentation Characteristics (pH, N-N Hz,VFA) in each Treatment

Treatment

Paramater p1 o P3 P-Value
pH 7.02+0.15 6.80 + 0.24 7.22+0.25 0.099
N-NH; (mM) 476+ 1.64 7.85+2.70 5.02 +1.94 0.153
VFA (mM) 40.48 + 10.73 31.52+7.28 28.46 + 8.35 0.136

Note:

P1= Complete feed without dragon fruit peel flour
P2= Complete feed with 5% dragon fruit peel flour
P3= Complete feed with 10% dragon fruit peel flour
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pH value

The pH value of the rumen fluid plays a role in regulating the fermentation process including to produce VFA and
support the growth of rumen microbes (Hapsari et al., 2018). Analysis of variance showed that the treatment had no
significant effect (P> 0.05). The pH value ranged from 6.80 to 7.22. This means that the dragon fruit peel flour is not
feared to disturb the environmental balance of rumen microorganisms. The average pH value of the three treatments
is still in the optimal pH range, so that it can have a good impact on the feed degradation process in the rumen so that
the fermentation process runs in balance. This is supported by the opinion of Dehority and Tirabasso (2001) that the pH
value is categorized into the optimal pH, which is in the range of 6-7. This was reinforced by Usman (2013) who stated
that the rumen would effectively degrade fiber feed if the pH value was in the range of 6.5 to 7 and the activity of
fiber-digesting microbes would slow down if the pH was at a value of 6.2. Appropriate pH conditions indicate that the
process of microbial growth and metabolism will not be disturbed so that the ration digestion process will be optimal
(Suharti et al., 2018). Stable rumen pH will have an impact on optimal rumen microbial performance in digesting
feed (Li et al., 2012).

Ammonia (N-NH3)

The level of ammonia (N-NH3) in the rumen is one of the factors that determines the efficiency of feed protein
synthesis. Ammonia production is closely related to the amount of use of feed ingredients containing protein in the
ration. Analysis of variance showed that the treatment had no significant effect (P>0.05) on the levels of ammonia (N-
NHs). This means that all treatments provide the same ammonia use efficiency. The concentration of ammonia
produced from all treatments ranged from 4.76-7.85 mM, indicating that each treatment was able to support microbial
protein synthesis in the rumen. This is supported by Paengkoum et al. (2006) that the concentration of N-NH3 needed
by rumen microbes to digest feed optimally is 5-20 mg/dL, equivalent to 3.57-14.28 mM. According to Widiyanti et
al. (2020) optimum levels of N-NHz result in faster microbial growth and maximum carbohydrate degradation.

Factors that affect N-NHs concentrations are feed protein content, protein degradation, and energy sources and the
proportion of dissolved carbohydrates into ATP energy (Prayitno et al., 2018). The concentration of N-NHs in the feed
treatment P2 and P3 was higher than P1 proving that substitution of 5-10% dragon fruit peel flour for corn stubble can
increase the availability of N to support the growth of rumen microbes which serve as a source of protein for goats.
Isah et al. (2013) stated that the concentration of N-NHj3 in the rumen depends on the quantity and level of solubility
of the protein contained in the feed.

Total VFA

Volatile Fatty Acids (VFA) are one of the products of carbohydrate fermentation in the rumen consisting of acetic acid,
propionate, butyrate and long chain fatty acids. Analysis of variance showed that treatment had no significant effect
(P>0.05) on VFA levels. The average values of VFA levels produced by research at P1, P2 and P3 were 40.48 mM,
31.52 mM and 28.46 mM. This value has not yet reached the optimum range for microbial growth, where the VFA
concentration needed by an animal to support optimal growth of the rumen according to Waldron et al. (2002) ranged
from 80-160 mM.

This phenomenon is thought to be due to the peak of VFA fermentation which occurred earlier so that when taking
rumen fluid 4 hours after feeding the peak of fermentation has passed, we suspect this is due to differences in the
characteristics and nutrient solubility of each feed ingredient, where the complete feed ingredients that we use tend to
towards non-structural carbohydrate types, namely sugar and starch where these types of carbohydrates are fermented
more quickly. Susilo et al. (2019) also stated that VFA can give an idea of how high the level of solubility of
carbohydrates in the feed during the fermentation process in the rumen.

Apart from being influenced by the nutrient content of crude fiber, the VFA concentration is also influenced by the
nutrient content of the nitrogen free extract (NFE). The content of NFE in P1 is higher than in P2 and P3 (Table 2). This
causes the VFA concentration at P1 to be higher than the other treatments. The higher the NFE content, the higher the
VFA concentration, because NFE has compounds that are easily fermented by rumen microbes (Muslimah et al., 2020).
High VFA concentrations indicate more effective fermentation and if the VFA concentration is too high it can have an
impact on rumen balance (Rahayu et al., 2018).

Conclusion

Based on the results of the research conducted, it can be concluded that complete feed with dragon fruit peel flour at a
level of 10% is able to produce optimal values for rumen fermentation characteristics based on pH values and ammonia
levels (N-NHs) in goats.
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