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ABSTRACT
This research aimed to evaluate the effect of Calliandra leaf (Calliandracalothyrsus) and myristic acid (MA)
addition to complete feed based on corn stover towards the nutrient value. The material used werecomplete feed
raw materials based on corn stover, coffee husk, bran, tapioca residue, soybean meal, palm kernel meal, copra
meal, urea, molasses, calliandra leaf and myristic acid, The treatments were organized based on DM with the
formulations; P1 = Complete Feed (40% Corn Stover + 60% Concentrate), P2 = Complete Feed (40% Corn
Stover + 60% Concentrate + 0% Calliandra)+ MA 30g/kg DM, P3 = Complete Feed (40% Corn Stover + 50%
Concentrate + 10% Calliandra) + MA 30g/kg DM, P4 = Complete Feed (40% Corn Stover + 45% Concentrate
+ 15% Calliandra) + MA 30g/kg DM, P5 = Complete Feed (40% Corn Stover + 40% Concentrate + 20%
Calliandra) + MA 30g/kg DM. All treated feeds were prepared with protein iso, with a 14-15% protein content.
The reduction of feed composition percentage was parallel with the calliandra leaf added to the complete feed.
The results indicated that addition of calliandra leaf and MA increased CF and NDF content. This research
finally concluded that addition calliandra leaf could increase protein for feed, which the raw material of protein
sources was decreased. Thus it could be an alternative solution for an expensive protein source.
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I. INTRODUCTION

A feed is a food given to livestock to meet production and reproduction needs. The essential raw
material for the beef castle is forage, which is a significant fiber source for microbial life in the rumen. Forage
that breeders often provide is Napier grass, Bengal grass, field grass, and sugarcane. Besides, there are other
cheaper sources of forage, agricultural waste such as corn straw. Corn stover is a maize plant where the cobs
have been taken so that only stems and leaves are left [1]. It is abundant in areas that are centers of maize plants
for intended animal feed. Giving corn stover only could not meet the nutrition needs of livestock; thus, it is
necessary to provide a feed booster, namely concentrate. Technological development sustains the beef cattle
growth's effectiveness by applying complete feed using forages added with feed booster, a complete feed.

A complete feed is a method or technique of making feed in which the crude fiber and protein sources
are mixed homogeneously through a physical treatment process and supplementation, which is packaged in
certain forms; thus, it will be effective and simplify in storage [2]. The advantage of this complete feeding for
livestock is more practical and potentially increases the feed palatability. Corn stover is corn stalks and leaves
that have been harvested and desiccated on the field [3]. Corn straw contains of several nutrient contents such as
DM (39.8%), CP (5.5%), EE (0.9%), CF (28.1%), and ash (10.6%) [4]. Corn stover cannot be used in a single
feed because it has low quality and high fiber content; thus, feed additive is needed to concentrate by feed
booster. [5] stated that fibrous feed (forage) produces more methane gas compared to feed derived from grains
(concentrate).

Calliandra is a plant that has a high protein content of 21.10% [6]. Furthermore, it contains tannin,
which is positive for ruminants. Tannin can intensify protein in feed in the rumen, thereby reducing the
degradation of high protein feed, and the feed can be absorbed in the post-rumen tract [7]. Besides, palm oil is
the right product and widely consumed by humans. Crude Palm Oil (CPO) contains ten fatty acids, namely
laurate, myristate, palmitate, palmitoleate, stearic, oleic, linoleic, linolenic, arachidate, and gadoleic. [9]
conducted research using complete feed based on corn stover by adding several levels of myristic acid; 20, 30,
and 40 g/Kg DM tannin sourced from mimosa powder by measuring the nutritional content of a complete feed.
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The research applied myristic acid with 20, 30, and 40 g/Kg DM, which influenced EE. Therefore, based on
that research, this research was conducted to determine the nutrient content of the complete feed's raw material
based on corn stover with the addition of calliandra leaf and MA.

Il. MATERIAL AND METHODS

Sample Collection and Preparation

Raw material treatment, which contains of corn stover, coffee husks, bran, tapioca residue, soybean
meal, palm kernel meal, copra meal, urea, molasses were obtained from livestock shop in Malang. Calliadra leaf
was obtained from Tulungagung, East Java. Tannin content test were carried out at LPPT University of Gajah
Mada, Yogyakarta, and tannin condensation content test were carried out at BPPT Ciawi, Bogor. The feed
ingredients are dried in an oven at temperature 40°C for 3 days, then the samples are ground into flour. The fatty
acids used were obtained from CV.CiptaAnugrahBaktiMandiri, Banyuwangi with 99.7% myristic acid, 0.1%
lauric acid, 0.1% palmitic acid and 0.1% other compounds. Feed treatment, which contains of corn stover,
coffee skin, rice bran, tapioca residue, soybean meal, palm oil meal, copra meal, urea, molasses calliandra leaf,
and myristic acid were formulated using microsoft excel provided that the feed protein value of 14-15%.The
treatments applied were formulated based on DM as follows:
P1 = Complete Feed (40% Corn Stover + 60% Concentrate)
P2 = Complete Feed (40% Corn Stover + 60% Concentrate + 0% Calliandra) + MA 30g/kg DM
P3 = Complete Feed (40% Corn Stover + 50% Concentrate + 10% Calliandra) + MA 30g/kg DM
P4 = Complete Feed (40% Corn Stover + 45% Concentrate + 15% Calliandra) + MA 30g/kg DM
P5 = Complete Feed (40% Corn Stover + 40% Concentrate + 20% Calliandra) + MA 30g/kg DM

Chemical Analysis

The analysis applied was proximate analysis that includes; dry matter, organic matter, ash, crude
protein, crude fat with method [10], the analysis of crude fiber, NDF, and ADF using method [11], which
conducted in Laboratory of Animal Nutrition and Food Sciences, University of Brawijaya.

I1l. RESULT AND DISCUSSION

The nutrient content analysis result of raw material treatment can be seen in Table 1. The raw material
used in this research were corn stover, coffee husks, bran, tapioca residue, soybean meal, palm kernel meal,
copra meal, urea, molasses, calliandra leaf and myristic acid.The feed treatment percentage can be seen in Table
2. In Table 2, the percentages of rice bran, soybean meal, palm oil meal, and copra meal were different with P3-
P5. The reduction in the percentage of feed ingredients is in line with the addition of calliandra leaf meal. The
reduction in feed ingredients is because calliandra has a high protein content and is expected to replace the lost
protein from the feed by reducing the protein source feed ingredients. Myristic acid used contains 99.7%
myristic acid, 0.1% lauric acid and 0.1% palmic acid, and 0.1% other compounds.

Table 1. Nutrient Content of Raw Material and Tannin Content of Calliandra Leaf

Tannin C.
Raw Material DM oM~ Ash* Cp* CF* EE* (%) Tannin
(%)
Coffee Husk 94.14 89.42 1058 1011 34.00 1.50 _ )
Bran 90.63 87.40 12.60 10.15 16.20 13.00 )
Tapioka Residue 92.59 82.87 17.13 1.76 25.39 0.44 i
Soybean Meal 93.53 91.62 8.38 47.53 4.04 2.57 )
Palm Kernel meal 95.39 94.97 5.03 14.24 20.91 10.01 )
Copra Meal 95.69 92.23 7.77 22.12 21.78 2.45 ’
Urea 99.88 99.93 0.07 24460 )
Molasses 78.47 84.57 15.43 455 9.81 )
Corn Stover 94.46 89.83 10.17 5.13 36.43 0.63 )
Calliandra Leaf 93.67 92.37 7.63 23.16 12.08 3.90 8.86 0.46

Note:  -*Based on 100% DM.
- Analyzed value of Animal Nutrition and Food Sciences Laboratory, Faculty of Animal Husbandry,
University of Brawijaya (2020).
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- Tannin content analysis carried out at the Integrated Research and Testing Laboratory University of
Gadjah Mada, Yogyakarta (2020).
- Analysis of tannin condensed (C. Tannin) was conducted in BPPT, Ciawi, Bogor (2021).

Tannin content on calliandra leaf powder can be seen in Table 1. The tannin content in the sample of
calliandra leaf powder was 8.86%, with the content of tannin condensation calliandra leaf meal was 0.46%. The
result of this tannin content in calliandra is less than that obtained by [12], which is 10%. According to [13],
drying and aging of the leaves can affect the content of bioactive compounds contained in a material. According
to [14], the drying time can affect the tannin content in the material, with the best drying time obtained is 8
hours.

The nutrient content of feed treatment can be seen in Table 1. The nutritional content expected in this
study is 14-15% crude protein feed according to the nutritional needs of beef cattle. The addition of calliandra
leaf meal helped increase feed protein, reducing the percentage of protein source feed ingredients. It is because
calliandra has a high protein content of 23.16%. The addition of calliandra leaf meal and myristic acid to feed
can affect the nutritional content of the feed.

Table 2.Feed Treatment Percentage

Treatment (%)

Raw Material P1 P2 P3 P4 P5
Coffee Husks 17 17 17 17 17
Bran 20 20 18 18 16
Tapioca Residue 10 10 10 10 10
Soybean Meal 21.67 21.67 19 18 17
Palm Kernel Meal 13.33 13.33 10 8 7
Copra Meal 12 12 10 8 7
Urea 1 1 1 1 1
Molasses 5 5 5 5 5
Calliandra Leaf 0 0 10 15 20
Total 100 100 100 100 100
Myristic acid (%/kg DM) 0 30 30 30 30
Corn Straw 40 40 40 40 40

Notes: P1 = Complete Feed (40% Corn Stover + 60% Concentrate), P2 = Complete Feed (40% Corn

Stover + 60% Concentrate + 0% Calliandra) + MA 30g/kg DM, P3 = Complete Feed (40% Corn
Stover + 50% Concentrate + 10% Calliandra) + MA 30g/kg DM, P4 = Complete Feed (40%
Corn Stover + 45% Concentrate + 15% Calliandra) + MA 30g/kg DM, P5 = Complete Feed
(40% Corn Stover + 40% Concentrate + 20% Calliandra) + MA 30g/kg DM.

Table 3.Nutrient Content of Complete Feed Based on Corn Straw

NDF (%) ADF (%)
Treatment DM (%) OM (%) Ash (%) CP(%) CF(%) EE (%)

37.65 20.97
P1 92.54 93.38 6.58 15.41 17.12 3.62

41.39 23.10
P2 93.64 93.07 6.91 15.66 19.19 372

42,67 20.30
P3 93.12 93.15 6.85 14.36 19.99 3.62

40.21 20.05
P4 92.61 93.34 6.66 15.96 19.97 2.89

41.29 24.01
P5 92.72 93.28 6.72 15.04 19.64 3.25

Notes: Analyzed Value of Animal Nutrition and Food Sciences Laboratory, Faculty of Animal Husbandry
University of Brawijaya (2020)

The addition of calliandra leaf powder in the complete feed based on corn stover determines crude fiber
(CF) content in feed treatment. In the feed treatment, CF content was 17.12-19.99%. The different CF values
were caused by crude fiber from calliandra leaf, which was added to the complete feed. [15] conducted the
research utilizing different crude fiber levels (12, 17, and 22% DM) given to Ongole crossbreed cows by
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measuring consumption, digestibility, and VFA. The results showed that the difference in crude fiber given to
livestock had a significant effect on the consumption and digestibility of DM, OM, CP, and CF, while the
difference in the ratio of C2/C3 rumen fluid did not show any significant differences. [16] explicated that low
levels of CF will facilitate the penetration of rumen microbes (bacteria, protozoa, and fungi) to digest feed
nutrients. [17] concluded that the high crude fiber content in a complete feed would reduce the digestibility
coefficient in the feed because crude fiber contains parts that are difficult to digest. Besides, the crude consumed
by ruminants is not used as a whole; 20-79% of the fiber consumed is found in feces. Another study was
conducted by [2] using a complete feed based on corn cobs with a combination of legumes about 17%. The
results indicated that the CF analysis result on complete feed differs from the single feed given, corn cobs. This
complete feed technology can also increase the protein value in feed. The research explicated that giving
complete feed to PO cattle can increase body weight gain so, and it is more profitable for breeders.

In complete feed, besides the protein content, which must meet the needs of livestock, the content of
NDF and ADF is also an essential factor. The results showed that the NDF content in P1 had the lowest value,
about 37.65%, and the highest value for P3 was 42.67%. The ADF value in P4 had the smallest value, which
was 20.05%, and the highest value in the P5 treatment was 24.01%. The research was conducted by [18] using a
complete feed based on rice straw with different levels of mulberry added. The result indicated that the addition
of mulberry to the feed did not affect the NDF and ADF content. The NDF content was 50-58% and ADF 40-
52%. Another study was conducted by [19] using complete feed made from local ingredients with different
protein values, at 9.10 and 11% in beef cattle. The result showed the NDF and ADF contents in the feed were
degraded 53-60% of NDF and 33-40% of ADF. [20] stated that the content of NDF and ADF in feed could be a
limiting factor in the feed digestibility in rumen. NDF and ADF content in the feed negatively correlated with
nutrient digestibility and the number of metabolic energy. A low ADF content will correlate with a high level of
feed digestibility.

Extract ether content in the treated feed was almost identical to the dietary control without myristic acid
addition. The results are incompatible with research conducted by [9] using complete feed based on corn stover
with the addition of myristic acid with levels of 20, 30, and 40 g / Kg DM, also tannin derived from mimosa
powder. In this research, the addition of myristic acid with 20, 30, and 40 g/Kg DM affected EE in the feed. Too
high a fat content in the feed (above 5%) will have a negative effect on fiber digestibility in the rumen [21].
According to [22], the reasons fat can have a negative effect are 1) fat will cover the feed fiber, so that rumen
microbes cannot degrade the fiber. 2) PUFA fat (compound, unsaturated fat) is toxic to certain rumen bacteria so
that there is a change in the microbial population in the rumen. 3) fatty acids can affect cell membranes and thus
inhibit rumen microbial activity. 4) Long-chain fatty acids will form complex bonds with cations so that the
availability of cations in the rumen decreases, which results in rumen pH conditions and the need for microbes
for these cations. [23] stated that fat supplementation in feed could reduce carbohydrate digestibility, especially
fiber digestibility; several factors influence the size of fat; 1) the amount of fat added in the feed. The higher the
fat, the greater the effect it will have in suppressing fiber digestibility. 2) type of feed (forage or concentrate)
given to livestock. 3) the type of fat given. The higher the saturated fat content, the greater the negative effect on
the fiber-breaking bacteria population. Anggorodi (1984) in [24] concluded that the fat content in the ration
determines the amount of fat to be absorbed, while in the digestive tract, the bacteria that play a role in digesting
fat are lipolytic. Furthermore, [25] asserted that the chemical composition of the feed indicates the tendency of
feed ingredient digestibility. Feed ingredients with high-fat content will have low digestibility.

IV. CONCLUSION
This research finally concluded that calliandra leaf addition could increase protein for feed, which the
content composition of protein sources was decreased. Thus it could be an alternative solution for an expensive
protein source. Besides, Calliandra leaf addition significantly influenced CF and NDF content in the complete
feed based on corn straw.
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