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Preface

International Conference on Animal Research for Eco-Friendly Livestock Industry (ICARELI) 2021 was
held in Surakarta 23 November 2021. The scientific conference was performed by Department of Animal
Science, Faculty of Agriculture, Universitas Sebelas Maret, Indonesia in virtual platform due to COVID-
19 pandemic. This international conference aims to explore recent researches on eco-friendly livestock
industry which is in line with sustainable development goals.

The conference consisted of plenary and panel sessions. During plenary session, all of the invited
speakers from Japan, USA, South Korea, Germany and Indonesia were able to present live for discussions
although there was time difference between continents. Professor Siti Nur Hidayati from Middle
Tennessee State University, USA gave talk about impact of climate change to tropical biodiversity.
Professor Heekwon Ahn from Chungnam National University, South Korea discussed about mitigation of
livestock emission. Prof. Masato Yayota from Gifu University, Japan talked about eco-friendly animal
feed resources. Professor Carlos Hermosilla from Justus Liebig University Giessen, Germany made a talk
about environmental effect on host-parasite interaction. Prof. Sutrisno Hadi Purnomo from Universitas
Sebelas Maret, Surakarta delivered a speech about crops-livestock integration for zero-waste farming.

The Organizing Committee received 123 manuscripts. There 107 participants were able to give
presentation during conference. The participants presented their scientific results live by zoom platform
provided during conference. All talks and discussions during conference were well recorded. There were
7 breakout rooms of zoom provided according to conference scopes i.e.: eco-friendly animal feed
resources; nutrition, forage and pasture, sustainable animal production system; animal biodiversity,
ecology, and conservation, organic farming; eco-friendly animal products processing and technology;
food safety and security of animal resources; animal waste management and bioenergy; socio-economic
studies on sustainable animal farming; and animal health and welfare. The 55 presented manuscripts out
of 107 total received were screened for IOP: EES publication and went through a double-blind review in
the Morressier platform.

The ICARELI 2021 was successfully held by all support from the university president, dean,
students volunteering in the event, and all of third parties involved. We are very glad that although this
conference held as the first time and during Covid-19 pandemics, the event was joined by all of the
participants with enthusiasms. The editorial team, reviewers and participants were also able to learn fast
in the Morressier platform during reviewing process with the responsive work of Morressier team.
Therefore, the proceedings of ICARELI 2021 can be published and hopefully able to give values to the
community.
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Effect of nucleotides and turmeric extract on blood protein
and body weight of broiler kept in open cages

E Tugiyanti’, E Susanti, I Ismoyowati, R Rosidi

Faculty of Animal Science, University of Jenderal Soedirman, Indonesia

*E-mail: elly.tugiyanti@unsoed.ac.id

Abstract. Indonesia's wet tropical climate is a condition that does not support the development
chickens. Therefore, this study aims to analyze the effect of nucleotides and turmeric extract in
basal feed on broilers' blood protein and body weight. Data was collected using a Completely
Randomized Design (CRD) with 7 treatments that comprised of negative and positive control.
Meanwhile, the negative aspects include basal feed + plus Zink Bactitracin 0.1 g, while the
positive control consists of NOK1, N1KO0, N1K1, N2KO0, and N2K1. The results showed that
nucleotide supplementation and turmeric extract in the feed had no significant effect on blood
PCV, TPP, albumin levels, and broiler body weights. Furthermore, blood protein increases due
to the high levels of nucleotides and turmeric extract. The 5 g of nucleotide supplementation and
turmeric extract produce the same broilers blood protein and body weight.

1. Introduction

Indonesia's wet tropical climate is a condition that does not support the development of chickens.
Therefore, broilers reared above the thermoneutral zone are vulnerable to environmental heat stress and
exhibit behavioral, as well as physiological changes. This study result showed that 75% of the chicken
industry was controlled by large breeders and integrator, while the remaining 25% is for smallholder
farmers who uses open cages. However, entrepreneurs play an important role in trade dynamics and the
country's economy because livestock production facilities such as breed, feed, vitamins, and cage
equipment are not available for selling without their presence. These smallholder farmers often face the
problems of broiler growth that takes a long time of about 37-42 days before it reaches the target body
weight. In Indonesia, nucleotide synthesis is insufficient because the tropical climate conditions cause
these chickens to experience heat stress. Nucleotide deficiency tends to reduce the performance of
immune organs[1]. Therefore, it is necessary to find safe feed additives including nucleotides and
turmeric extract for broilers and the people that consume them.

Turmeric contains curcuminoid compounds consisting of curcumin, desmethoxycumin,
bisdemethoxycurcumin, and essential oils, 1-3% fat, 3% carbohydrates, 30% protein, 8% starch, 45-
55% vitamin C, as well as mineral salts including iron, phosphorus, and calcium[2]. The curcuminoids
and turmeric are efficacious just like antihepatotoxic, enthelmintic, antiedemic, analgesic, anti-
inflammatory, and antioxidant[3]. Therefore, turmeric helps to increase appetite, work digestive organs,
absorb nutrients in the body, and livestock endurance. This situation affects the ability of broilers to
digest and absorb protein.

Nucleotides are semi-essential nutrients because they code and translate genetic information,
contribute to energy metabolism, participate in coenzyme structures, regulate lymphocyte maturation,
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activate phagocytosis and macrophages, as well as enhance immunological responses[4]. Previous
studies indicated that adding nucleotides to feed tends to increase body weight gain and reduce FCR [5].
Moreover, 0.1% nucleotide supplementation help to decrease the effect of infection and Clostridium
perfringens [6]. This supplementation did not significantly affect the immune organs' performance at
different environmental temperatures. Therefore, it needs to be combined with turmeric extract which
is antimicrobial and antioxidant to enable chicken growth to remain fast. This study examines the effect
of nucleotide supplementation and turmeric extract on broilers' blood protein and body weight.

2. Materials and methods

2.1. Animals, diet, and experimental design

A total of 168 Day-old chic were placed in an open cage with 30 plots measuring 1.5 x 1.5 x 1 m. The
starter period basal diet contains 21% protein and EM 3100 kcal/kg. Table 1 shows the nutrient content
of the feed. However, BioNutrend® nucleotide Feed Grade produced by Wuhan Sunhy Biology Co.
Ltd., China was used at the level of 0.25 g and 0.5 g [7] because the extra turmeric used is 0.6g [8].

Table 1. Nutrient content of the treatment.

% DM
Treatment DM(%)

CP EE CF Ash NFE
NC 89.10 14.54 4.92 7.97 15.11 57.46
PC 89.33 13.98 5.52 7.56 15.86 57.08
NOK1 90.31 14.79 5.66 7.79 16.59 55.17
N1KO 90.08 14.02 5.80 7.00 15.18 58.01
NIK1 90.07 14.70 5.60 10.60 13.29 55.82
N2KO0 90.45 14.89 5.60 11.16 15.68 52.66
N2K1 90.51 18.07 5.62 11.95 16.23 48.13

Table 1 consists of DM, CP, EE, CF, NFE, NC, PC, NOK 1, N1K0, N1K1, N2K0, and N2K 1.

Data were collected using a randomized design with 7 treatments that are comprised of negative and
positive control. Meanwhile, the negative aspects consist of basal feed+zinc batriacin 0.1g, while the
positive contains NOK1, N1KO, N1K1, N2KO0, and N2K 1. Turmeric extract is calculated based on the
percentage of dry matter. Therefore, there are 28 experimental units because treatment was repeated 4
times.

2.2. Research procedure

Disease control was performed by giving NCD vaccines through eye drops while the chickens were 4
days old. Meanwhile, the vitamin was given a day before the broilers were vaccinated, but the weighing
was performed weekly. The PCV measurement is performed by taking a specimen in venous or capillary
blood from the brachial vein. Blood was put into 2/3 or 3/4 of two microhematrochitic tubes where one
part was closed using clay or a micro burner. However, the speed of centrifuge for 5 minutes is 11,000-
16,000 rpm using a microhematocrit calculator. The result tends to be re-examined if it has a difference
of +2%. Meanwhile, TPP was measured using the biuret method with Automated Chemical Analyzer
Diasys Response 920, while albumin was calculated by centrifuging 3-5 ml to obtain serum or plasma.
The reagents and specimens were allowed to stand at room temperature.

2.3. Statistical analysis
Data were analyzed using variance with the help of SPSS IBM version 26.

3. Results and discussion
High ambient temperature negatively affects broilers' physiological condition and productivity.
Therefore, chickens especially those above three weeks old find it difficult to adapt to changes in
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environmental temperatures. These physiological conditions are indicated through the protein profile of
the broilers' blood and growth.

Table 2. Effect of nucleotide supplementation and turmeric extract on PVC, TPP, albumin, and
broiler body weight.

Treatment )
Parameter Sig.
NC PC NOKI NIKO NIK1  N2KO  N2K1
195+ 2125+ 2075 230+ 218+ 235+ 243+
0,
PCV (%) 03 06 +09 13 0.9 09 1.2 ns
235+ 27+ 25+ 27+ 25+ 265+ 31+
TPP (g/di) 0.1 0.1 0.1 0.1 0.1 0.2 0.2 ns
. 405+ 466+ 431+ 466+ 431+ 457+ 534+
Albumin (g/dl) 5 17 22 21 22 3.9 43 ns
8248+ 830+ 919+ 863+ 8688+ 8405+ 8683+
BW (g) ns

36.7 63.4 27.6 22.2 26.0 30.1 22.4
Table 2 comprises NC, PC, NOK1, N1KO0, N1K1, N2K0, N2K1, PCV, TPP, and BW.

3.1. Blood protein

The comfort zone environment tends to affect chickens' feed and consumption, blood protein, as well as
productivity including growth and body weight [18]. Meanwhile, high temperatures cause broilers to
experience heat stress and dehydration which damage blood viscosity and proteins [19].

Table 2 shows the average blood protein including packed cell volume, total plasma protein, and
albumin levels. The analysis result showed that nucleotide supplementation and turmeric extract did not
significantly affect broilers' PCV, TPP, and albumin levels in tropical climates (P<0.05). However, the
highest pack cell volume in the N2K1 treatment was 24.3+£1.2 %. Table 2 shows that adding 0.6 g of
turmeric extract on NOK1 led to a lower PCV than the positive control. This is in line with the study of
Hartati [9] that the chickens' pack cell volume of 100 gr/kg BW was lower than PC. The addition of 0.25
g of nucleotides in the N1K1 treatment leads to a higher PCV value. Although, the increase in nucleotide
is not significant but was directly proportional to the development of pack cell volume. Meanwhile, heat
stress conditions do not allow chickens to meet nucleotides adequacy through the de novo and salvage
pathway mechanisms [20].

The PCV indicates the blood's ability to transport oxygen and nutrients[10] because its high blood
viscosity reduces blood flow and improves heart performance. Meanwhile, a low pack cell volume
shows that nutrient absorption is inhibited and lead to erythrocyte damages [10], while normal PCV
range from 22-35%[11]. In this study, the PCV value was normal at N1KO, N2KO, and N2K1 but was
low at other treatments. This is possible because de novo synthesis does not meet the needs of
erythrocyte growth and differentiation.

The same thing was indicated in TPP and albumin with the highest N2K1 treatment of 3.1+0.2 g/dI
and 53.4+4.3 g/dl respectively. However, the combination of 0.5 g nucleotide supplementation and 0.6
g turmeric extract lead to higher TPP and albumin values. This is because nucleotides play a role in the
growth and replacement of damaged cells. Also, the content of curcumin in turmeric extract acts as an
anti-inflammatory to protect hepatocyte cells and prevents inflammation in the liver to enable protein
synthesis to occur optimally [12].

3.2. Body weight
Under tropical climates, broiler production is encumbered by several constraints which make it difficult
in attaining their genetic potential. Therefore, the harsh environmental conditions with thermal stress
become one of the challenges that hinder chicken optimal growth.

Table 2 shows the average body weight of broilers. The analysis result showed that nucleotide
supplementation and turmeric extract do not significantly affect chickens' bodyweight in tropical
climates (P<0.05). This is indicated by using nucleotides from Saccharomyces cerevisiae in broiler [13].
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Although, the increase in nucleotides is not significant but leads to the development of body weight.
Meanwhile, the availability of nucleotides helps to improve intestinal performance by enhancing
intestinal villi and gut mucosal immunity [7,14,15]. The nucleotides failed to increase feed intake despite
its development in body weight [5]. Therefore, the increase in nucleotide without turmeric extract leads
to low body weight. This shows that additional nucleotides are needed to optimize de novo synthesis at
a high temperature [16].

The highest body weight was 919+27.6 g in the NOK1 treatment because turmeric extract contains
antioxidants and antimicrobials that reduce lipid peroxidation and improve intestinal morphology and
ecology, as well as the immune response and absorption of body nutrients [3]. In heat stress, 0.5%
turmeric extract supplementation had better body weight gain and feed intake [17]. Therefore, the
combination of the two results is higher than the control with 868.3£22.4 grams.

4. Conclusions
In a wet tropical environment, a total of 5 g of nucleotides and turmeric extract produce the same blood
protein and body weight
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