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ABSTRACT

With the increasing public awareness of Indonesian in  healthy nutrition, it is resulted in demand for animal
products that are healthy and free of antibiotic residues also increased. One natural feed additive used as a
substitute for antibiotic synthesis is Curcuma Roxb xanthorriza, which is often used by humans to increase of
appetite and cure various diseases. Balitro (2008) states that ginger meal contains: 94.14% dry material, 53%
starch, 9.04% fat, 9.88% protein, 2.26% fiber, essential oil 597%, 2% curcumin and 1.58 % xanthorizol. This
content can work to improve kidney and anti-inflammatory. Another benefit of this plant rhizomes increase of
appetite, anti-cholesterol, anti-inflammatory, anemia, anti-oxidants, cancer prevention, and anti-microba. The
aim of this research is to determine the influence of the ginger in broiler diets to the performance, the percentage
of the carcass, and abdominal fat. A Completely Randomized Design was used to analyze the data. Two hundred
DOC were divided into 4 treatment groups with 5 replications and 10 DOC in each replication. Four treatment
diets were control diet with 0% of curcuma meal (RO); 1% of curcuma meal (R1), 2% of curcuma meal (R2), and
3% of curcuma meal (R3). The parameters observed were feed consumption, gain of body weight, feed
conversion, percentage of carcass, abdominal fat and ability as a antibody titre against ND. The results of
research showed that feed consumption, gain of body weight, carcass percentage, and abdominal fat of broilers
were significantly different (p <0.05) for all treatment diets. Feed conversion and an antibody titres against ND
did not show significantly different for all treatments. This research shows that 1% of meal curcuma in diet gave
the best results of the chicken's broiler compared with other dietary treatment, Because the gain of body weight
and percentage of the carcass are a higher and feed conversion is low but has not been able to reduce fat
abdomen. In fact, the level of 2% and 3% of curcuma meal in diet can reduce fat in the abdomen.

Keywords : broiler, carcass, Curcuma xanthorriza Roxb, fat abdomen
INTRODUCTION

Recently, public awareness of healthy nutrition has increased in Indonesia. This has led to increased demand for
healthy animal products healthy and free of antibiotic residues. Along with the weakening of the Indonesian
currency against foreign currencies, the price of feed ingredients, that mainly imported, are also increased. This
situation makes the price of animal feed also increased, so it makes the farmer to think and look for new
alternatives in the natural feed additive by utilizing local resources that exist in farm area. This is in line with the
ban on the use of antibiotics began in 1987, due to the emergence of antibiotic resistance cases (Salyers, 1999;
Spring, 1999).

Therefore, various ways had been conducted to find a new alternative antibiotics that can maintained health
status, appearance and production of livestock without any additional burden to consumer and environment.
Essential oils, organic acids, and phytogenic compounds such as isoflavones are among the known important
antibiotic alternatives which demonstrated to enhance production of gastric secretions and reduce pathogenic
bacteria (Wenk, 2000).

One alternative that can be used is curcuma (Curcuma roxb xanthorrhiza) which has been frequently used by
humans to improve appetite and cure various diseases. This rhizome contains 48 to 59.64% starch, 1.6 to 2.2%
from 148 to 163% curcumin and essential oils and is believed to improve kidney function and
anti-inflammatory (Sidik, et al., 1995) . Another benefit of the rhizome of this plant is to increases appetite,
anti-cholesterol, anti-inflammatory, anemia, anti-oxidants, cancer prevention, and anti-microbial. This study aims
to determine the effect of curcuma (Curcuma Roxb xanthorriza) as a natural feed additive in broiler rations on
performance, carcass percentage and abdominal fat content.

MATERIALS AND METHODS
Location and Time

The study was conducted in the village of Balai Penelitian Ternak, Ciawi, Bogor.

2! Writers are Lecturer at Faculty of Matematics and Science Universitas Terbuka, Indonesia. Email:
eduard.ut.ac.id  and tuty@ut.ac.d
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Experimental design

The experimental design used in this research was completely randomized design (CRD) with four treatments
and five replications. There was 10 (ten) broiler for each repetition. So there was 200 broilers used in this study.
The ingredients that are used in the ration were corn, soybean meal, coconut meal, rice bran, fish meal, coconut
oil, CaCO3, premix, methionin, lysine and starbio. The ration was based on the National Research Council/NRC
(1994), and was formulated so that the ration of each treatment could meet the needs of broiler chickens. Ration
prepared with 24% protein content and energy 3200kal / kg isoprotein and isocalori. Rations and water were
given ad libitium.

The treatment in this study were four types of rations. Four types of treatments were: RO (control diet, without
any addition of curcuma), R1 (1% of curcuma meal), R2 (2% of curcuma meal) and R3 (3% of curcuma meal).
Variables measured in this study were body weight (g/chick), feed intake (g/chick), feed conversion, carcass
percentage, abdominal fat content and antibody titres against ND.

Body weights were weighed once a week at the end of the week. The ration consumption was calculated from
the amount of ration consumed subtract by the amount of ration left each day in a week. Feed conversion was
measured of an animal's efficiency in converting feed mass into body weight. Abdominal fat contents were taken
at the end of the study by taking all the fat around chicken abdomen. Carcass percentage is calculated carcass
weight (without heads, feet, and feathers) divided by the live weight and the multiplied by 100%.

Agglutination inhibition test (HI-test) was used to measure the high titre antibodies contained in the serum to
describe the level of chicken immunity after being vaccinated with ND vaccine.

Data were analyzed statistically using analysis of variance (ANOVA) and if it shows a marked influence
continued with Duncan test (Steel and Torrie, 1993).

Curcuma Meal Making

Cucurma L Sorting N Chopping N Drying
Root
y
Grinding Curcuma Broilers
—
Powder

Figure 1. Process of Curcuma Meal

RESULTS AND DISCUSSION
Broiler Performances

The effect of curcuma meal in ration on feed consumption, weight gain and feed conversion of broilers can be
seen in Table 1.

Table 1. Feed consumption, weight gain and feed conversion.

Treaments | Feed Consumption Weight Gain Feed Conversion

RO 146054 + 61.01 [ 83340°* + 3646 | 1.75% + 0.08

R1 1452.74* + 66.11 | 850.02* £ 61.52 | 1.71*  + 0.07

R2 1385.93* + 73.20 | 763.69" + 4482 | 1.82° <+ 0.03

R3 125242 + 90.01 | 701.44¢ + 16.15 | 1.78% + 0.09
Note:

e  Superscripts within column indicate significant differences (P <0.05)

e Description: RO = control diet; R1 = 1% of curcuma meal; R2 = 1%of curcuma meal;
R3 = 1% of curcuma meal
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The average feed consumption of broiler during research for all treatments were ranged between 1460.54
-1252.42 g /chick. Results of analysis of varlance showed that the feed intake (P <0.05) was significantly
influenced by the provision of curcuma in the ration. From Table 1, it can be seen that the provision of 1%
curcuma in the ration can increase feed intake. However, with the increasing of curcuma in the ration, feed
consumption became decreases. This was in accordance with research by Sinurat, A.P (2009) which moderate
doses of curcuma in ration produced a higher weight gain compared to control ration. The decreasing of feed
intake was caused by a bitter taste and pungent smell of curcuma so it decreased the palatability of ration.

As presented in Table 1, the highest weight gain was found in broilers with ration R1 (1% of curcuma meal),
while the lowest weight gain was in broiler with ration R3 (3% of curcuma meal). Statistical analysis showed
that curcuma treatments had significantly (P <0.05) impact in weight gain of broilers. This was due to a decrease
in palatability by increasing the level of curcuma in ration. It is known that the factors that influence body weight
is consumption of nutrients, digestibility of nutrients, and the quality of the ration.

Feed conversion is a measure of efficiency in the use of the ration. The lower the value is the more efficient use
of feed conversion ration, because lesser feed required to produce weight gain in a given period of time. The
average feed conversion of broiler chickens during research on all treatments was ranged from 1.71 to 1.82.
Results of analysis of variance showed that there were significant differences (P <0.05) among treatments.
Broilers that were subjected to R1 (1% of curcuma meal) had a better feed conversion (1.71) compared other
treatments (1.75 to 1.82). So it can be concluded that the R1 had the most efficient use of ration compared to
control ration and other treatments.

Carcass Percentage
The effect of curcuma meal to the carcass percentage can be seen in Table 2.

Table 2. Effect of curcuma meal on carcass percentage

Treatments Carcass Percentage
RO 60.51% + 0.88
R1 62.66" + 201
R2 6233" + 1.73
R3 58.40° + 3.30

Note:
e Superscripts within  column indicate significant differences (P <0.05)

e Description: RO = control diet; Rl = 1% of curcuma meal; R2 = 1% of curcuma meal;
R3 = 1% of curcuma meal

The mean of broiler carcass percentage on all treatments was ranged 58.40 - 62.66%. Results of analysis of
variance showed that the carcass percentage was significantly (P <0.05) influenced by the provision curcuma in
the ration. From Table 1 and 2, it showed that the provision of 1% of curcuma meal in the ration increased feed
consumption and resulted in a higher weight gain and a higher carcass percentage. However, along with feed
consumption, the increasing of curcuma level in the ration has decreased the of carcass percentage. This might
be caused by the decrease in feed consumption was resulting in lower weight gain, and resulting in lowering
carcass percentage. This was consistent with research Amaefule et al. (2006) which showed that the pattern of
differences in the percentage of carcasses in accordance with the differences in body weight and weight gain, so
the higher the weight, the greater the percentage of carcasses.

Carcass percentage obtained in this study remained within normal limits for broiler since in this study broilers
were reared only until the age of 5 weeks and rations were prepared with no antibiotics. Leeson and Summers
(2001) states that broiler carcass percentage at the age of six weeks was ranged between 64.7-71.2%. So if the
study reared the broilers until the age of six weeks, it was possible the carcass percentage produced in the normal
range.

Abdominal Fat Content
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The effects of curcuma meal to the abdominal fat content can be seen in Table 3.

Table 3. Effect of curcuma meal on abdominal fat

Treatments Abdominal Fat
RO 1090 + 3.14
Rl 13408  + 3.20
R2 870 £ 3.13
R3 870* + 3.86

Note:
e Superscripts within  column indicate significant differences (P <0.05)

e Description: RO = control diet; R1 = 1% of curcuma meal; R2 = 1% of curcuma meal;
R3 = 1% of curcuma meal

Abdominal fat content of broilers during research on all treatments were ranged from 8.70 g - 13 40 g. Results of
analysis of variance showed that abdominal fat content was significantly (P <0.05) influenced by the provision
curcuma in the ration. From Table 3, it can be seen that the provision curcuma in the diet had not been able to
decrease abdominal fat content when compared to the control diet. This was similar to the results by Puastuti, W
(1997) which states that supplementation of curcuma up to 1% had no effect on serum cholesterol and eggs
cholesterol. This was a possibility of curcuminoid levels contained in curcuma is still too small to stimulate bile
to produce anti-oxidant.

Antibody titres against ND

Effect on antibody against New Castle Disease (ND) (geometric mean of titre / GMT) for all treatments can be
seen in Table 4.

Table 4. ND Antibody Titre

Treatments ND Antibody Titre (Log2)
RO 385
Rl 3.60
R2 555
R3 490

Note:

e Description: RO = control diet; R1 = 1% of curcuma meal; R2 = 1% of curcuma meal;
R3= 1% of curcuma meal

The above results indicated that curcuma meal as a feed additive in feed did not give a significant impact,
however, ration containing 2% and 3% of curcuma meal had a high antibody titre values compared to control
ration. Based on these results, a dose of turmeric had not been able to stimulate antibodies to rise significantly.
According to Butcher and Miles (1995), antibodies will reach its peak in week 2 to 3 post-vaccination.

So the level of curcuma meal has not been able to activate the lymphoid follicle in Bursa Fabricus, which
function to produce lymphocytes that will be differentiate into B cells which produce antibodies. Therefore, an
increase in the number of active lymphoid follicles will be able to increase the production of antibodies (Tizard,
1988: Baratawidjaja, 1996)

CONCLUSION

Provision 1% of curcuma meal in the ration had the best result to performance of broiler. It gave high weight

gain, high carcass percentage and low feed conversion.

However, curcuma meal provision had not been able to decreased abdominal fat content of broilers. Higher
decreased in abdominal fat content occured in 2 and 3% level of curcuma meal in broiler rations but it had bad
impact in the performance of broiler.

Further research needs to be done with the highest dose of curcuma meal is 1% to see it impact in immunity of
broilers.

344




2™ International Conference on Sustainable Agriculture and Environment (2" ICSAE)
September 30 — October 3, 2015, Konya, Turkey

REFERENCES

Amaefule, K.U, etal. 2006. The effect of treated rice milling waste on performance, nutrient restriction, carcass
and organ characteristics of finisher broiler. Int. J. Poultry Sci. 5(1);51-54.

Awang. IPR., Chulan U. and Ahmad FBH. Curcumin for up grading skin colour. Nutrition Abstracts and
Reviews. CAB International p. 544.

Balai Penelitian Tanaman Obat dan Aromatik. 2008. Budidaya Temulawak (Curcuma xanthorrhiza Roxb). Pusat
Penelitian dan Pengembangan Perkebunan. Badan Penelitian dan Pengembangan Pertanian. Bogor

Baratawidjaja, K.G. 1996. Imunologi dasar. Edisi ke-3. Fakultas Kedokteran Universitas Indonesia, Jakarta.

Butcher, D.G dan Miles R.D. 1995, The Avian Immune System. Cooperative Extension Service, Institute of
Food and Agriculture Sciences, University of Florida. Http://edis.ifas.ufl.edu/BODY_VMO016

Leeson, S and Summers, J.D. Animal Breeding 3rd Edition. Guelph Ontorio. Canada

National Research Council (NRC). 1994. Nutrient Requirement of Poultry. Ed ke-9 Washington, DC: National
Academy Press.

Nurdjanah, N. 1986. Pengolahan dan Perbaikan Mutu Hasil Temulawak. Di dalam: Temu Usaha dan Temu Tugas
Komoditi Rempah dan Obat. Direktorat Jenderal Perkebunan. Balai Penelitian dan Pengembangan Pertanian,
Pemerintah ati I Jateng. Semarang.

Ozaki, Y. and Liang, DB. 1988. Cholagogic action the essential oils obtained from Curcuma xanthorriza Roxb.
Shoyaku zasshi 24(4):257-263.

Puastuti, W. 1997, Suplementasi Temulawak (Curcuma xanthorrhiza Roxb) dalam Ransum Sebagai Upaya

Untuk Menurunkan Kadar Kolesterol Telur. Tesis. Program Pascasarjana Institut Pertanian Bogor.

Purseglove, JTW.Brown EG., Green CL. And Robbins SRJ. 1981. Spices. Vol 2 Longman. London and New
York.

Salyers, A.A. (1999) How are human and animal ecosystems interconnected? Pages 33-38 in Agriculture’s Role
in Managing Antimicrobial Resistance. Oct. 24-26, Toronto, ON.

Sidik, MW, Moelyono dan Muhtadi A. 1995. Temulawak, Curcuma xanthorrhiza Roxb. Seri Pustaka Tanaman
Obat. Yayasan Pengembangan Obat dan Bahan alam. Phyto Medica.

Sinurat, A P, dkk. 2008. The Utilization of turmeric and curcuma xanthorrhiza as feed additive for broilers. JITV
14(2): 90-96.

Soebiantora, W. 1985, Penelitian Pendahuluan tentang Hepatotoksitas Rhizoma curcumae javanica (Temulawak)
pada ayam. Laporan Penelitian. Universitas Brawijaya, Malang. Hal. 1-13.

Spring, P., 1999. Mannanoligosaccharides as an alternative to antibiotic use in Europe. Zootech. Int., 22: 38-41.

Steel, RGD dan Torrie JH. 1995. Prinsip dan Prosedur Statistika-Suatu Pendekatan Biometrik. Ed Ke-2.
Cetakan Keempat. Jakarta: PT.Gramedia Pustaka Utama.

Sunaryo, H., Ediyanto, SP., Djatmiko, W. Dan Fuad AH. 1985. Pengaruh pemberian kurkuminoid (Curcuma
domestica Val) terhadap kadar kolesterol HDL serum tikus putih (Rattus nevergious). Proseding Simposium
Nasional Temulawak. Lembaga Penelitian Universitas Padjadjaran.

Tizard 1., 1988. Pengantar Immunologi Veteriner. Edisi Kedua. Partodiredjo M, (penerjemah). Airlangga
University Press, Surabaya.

Wenk, C., 2000: Recent advances in animal feed additives such as metabolic modifiers, antimicrobial agents,
probiotics, enzymes and highly available minerals. Review. Asian Aust. J. Anim. Sci. 13, 86-95.

345




EFFECT OF CURCUMA (CURCUMA ROXB XANTHORRHIZA)
MEAL AS FEED ADDITIVE IN BROILER RATIONS ON

PERFORMANCE AND AN ANTIBODY TITRES

ORIGINALITY REPORT

10, 5. 3

/%

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
1 Submitted to 86044 60/
0

Student Paper

repository.untad.ac.id

Internet Source

3%

Exclude quotes On Exclude matches

Exclude bibliography On

< 3%



EFFECT OF CURCUMA (CURCUMA ROXB XANTHORRHIZA)
MEAL AS FEED ADDITIVE IN BROILER RATIONS ON
PERFORMANCE AND AN ANTIBODY TITRES

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ ’I OO Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5




