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ABSTRACT

Environmental scientists have agreed that world is experiencing a slow but steady
increase in global temperatures. Studies in the last few decades have shown that there was an
increase in the global temperature by about 1.50 C over the last 50 years, and that if global
warming is not mitigated we will be experiencing higher temperatures in the next fifty years to
come. High temperatures can affect not only the productivity of animals but also can lead to
increased breeding of certain animals and possibly extinction of animals. Crops and feed
production with be affected due extreme weather conditions (such as drought, floods and heat
wave) that arise from the high temperatures. It has been established that global warming is
caused by greenhouse gases that are produced as a result of human activities although natural
emission of GHGs are also contributing to the global warming. GHGs include carbon dioxide,
methane ozone, CFCs and others. With the increase in world population it is inevitable that
global temperature will be on the increase as a result of increased in human activities. The
factors that contribute to the GHGs include methane gas emission from animals and livestock
activities, factories, automobiles and also natural organic decomposition. Agricultural activities
that increase GHGs include clearing of forests, livestock production, aquaculture and fodder and
feed crops cultivation and undoubtedly the generation of energy from fossil fuel for
machineries. It is known that ruminant’s produces methane gas through rumen microbial
fermentation and is expelled to the atmosphere through the process of eructation. Scientists have
estimated that as much as 18% of GHGs from agriculture activities is attributed to ruminant
production sector. For future sustainable livestock production, animals must be kept in efficient
housing systems, fed available feedstuffs that are renewable, employing practical precision
feeding, with low fossil energy inputs. Green technology will be used for farm activities to
reduce waste and use of fossil energy. Animal nutritionists can play an important role in
reducing the methane production by increasing the efficiency of livestock production through
manipulation of rumen fermentation, precise feeding and the use of natural additives as growth
promotants. From the holistic point of view, global warming issues in livestock production can
be addressed in terms of mitigation of emission of GHGs (slow down global warming) and
adaptation to the changing climate. For mitigating GHGs emission research need to be
conducted in breeding animals for heat tolerance, improved efficiency in terms of reproduction
and feed utilization, controlled environment and disease control. Biotechnology in crop science
has produced crops that are heat, insect and fungus tolerant, and therefore have paved the way
the future crops will look like. These GMO crops will play major roles in the future to providing
food for people and animals. Production of GMO crops will need to be regulated so that they do
not present threats to the human health. Efficiency in livestock production encompasses the
production systems, feeding strategies and reproduction. As new varieties/breeds of animals are
being introduced into developing countries, these animals need to be adapted to new
environment. New housing systems need to be developed (with low energy input) to overcome
high temperatures and heat stress. Feeding formulated diets designed to reduce heat stress is an
important step towards precision feeding of animals. In fact, precision feeding (that is feeding
exactly to what the animal needs) leads to high efficiency, low waste production and reduce
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feed costs. With the anticipated global warming animal productionists are faced with new
challenges such as new emerging diseases, emerging predators and vectors, new animal
husbandry regulations and management systems, and above all limiting feed resources. If
animal scientists work closely and in collaboration with technologists the problems of housing,
energy use at farm and new feed resources techniques in precision feeding can be resolved.

Keywords: global warming, precision feeding, methane emission, nutrition under heat
stress, GMO feedstuffs
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ABSTRACT

With respect to fast growing and global changes of international atmosphere, stresses
have been concerned for decades in livestockindustry. Major stresses includingheat, nutrition
and infection could alter not only the growth performance, but also systemic and local immune
system. It is also well known that major stresses impact on gut health. Heat stress (HS)
increased the permeability and the inflammatory responses in the gut. Nutritional stresses, such
as fasting or fed with mycotoxin contaminated feed, induced the destruction of the tight junction
proteins in the gut. Fasting suppressed pro-inflammatory cytokines, whereas deoxynivalenol
(DON) up-regulated the recruitment of intestinalpro-inflammatory cytokines and the level of
lymphocytes in gut. Pigs infected with pathogens such as Enterotoxigenic E.coli (ETEC) and
porcine epidemic diarrhea virus (PEDV) lead to loosen up the intestinalepithelial barrier. On the
other hand, supplementation of Lactobacillus plantarumor Saccharaomyces cerevisiae boulardii
reduced infectious stress by ETEC. It was noting that major stresses altered the permeability of
the intestinal barriers and profiles of genes and proteins of pro-inflammatory cytokines and
chemokines in porcine gut. However, it is not sufficient to fully explain the mechanism of gut
immune system in pigs under stress condition. In near future, the interaction of gut and systemic
immune system under major stresses should be defined precisely to overcome aforementioned
obstacles.

PROCEEDING 4™ ISAINI 2015
ISBN: 978-602-17454-5-8 |3




“Recent Advance in Animal and Feed Technology to Support Sustainable Livestock Production System”

THE USE OF FEED BIOTECH PRODUCTS AS AN ALTERNATIVE TO SUPPORT
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ABSTRACT

Development and use of biotechnology food products in support of improving the
current livestock productions current and growing very fast. GM feed that has been circulating a
lot in the poultry feed industry such as probiotics, prebiotics, phyitobiotic, synbiotic, acidifiers
and single cell proteins and genetic modified organism. The use of probiotics as feed addtive
has much to do as in broilers and laying hens. The use of probiotics in broiler feed did not affect
production performance but can improve the quality of production performance of broiler meat
as a decrease in cholesterol, abdominal fats content and yellow coloring of leggs. The use of
probiotics in the feed of laying hens lay eggs can extend, enhance and animal health, egg quality
of laying hens. The use of other biotech products have helped increase chicken health,
performances production quantity and quality of poultry production. The use of biotech feed
products to day can even replace antibiotics in poultry production support.

Keywords: Feed, Biotech Product Livestock production
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ABSTRACT

Cover crops are planted traditionally in three major plantation crops such as rubber, oil
palm and coconut to suppress weeds, control soil erosion and to add nitrogen. Sown forages
have a role in many systems to enhance production efficiency and contribute to other function
such as erosion control, soil improvement, restoration of degraded land, and improving
biodiversity. The major problem encountered with many sown forage species in plantation crops
is lack of long-term persistence due to limitation of light transmission. Livestock are a crucial
component of livelihoods and food security of nearly 1 billion people in the developing world,
contributing 40% of the global value of agriculture output. Livestock contribute 15% of total
food energy, 25% of dietary protein, and some micronutrient that are not available from plant.
On the other hand agriculture, including meat and milk production, produces three main
greenhouse gas GHG: carbon dioxide CO,, methane CH, and nitrous oxide N,O. Livestock
systems are estimated to contribute about 50% of all agriculture sector GHG emissions,
contributing up to 9% of all anthropogenic CO, emissions, 37-52% of CH,, and 65-84% of
N,O.This article describes the environment in which the three major plantation types occur,
discusses the adaptation and value of the most frequently encountered naturally occurring and
sown forage species, and reviews the potential for making best use of existing forage resources
in plantation crops. We also discussed the potential and the associated benefit soft tropical
forage-based systems to contribute to reducing greenhouse gase missions and to enhancing
the eco-efficiency of farming in the tropics.

Keywords: agroforestry system, forage, multifunction, tropical.
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ABSTRACT

The protein, calcium and energy requirements of laying hens do not remain constant,
but vary during the day depending on the hen’s physiological requirements for the various
stages of egg formation. The current feeding methods for laying hens based one diet with
constant levels of nutrients may not result in optimal utilization of the nutrients (Chah, 1972,
Leeson and Summers, 1997). When birds are offered diets that allow self-selection of nutrients,
an increase in protein and energy intake in the morning has been observed, around the peak of
egg production. Calcium intake is higher later in the day. In a study of Chah (1972) where hens
were offered diets that allow self-selection of nutrients, the total daily protein, energy and
calcium intake were respectively 11%, 8% and 26% lower, compared to hens fed a normal diet.
This suggests that the hen is using the energy, protein calcium and phosphorous more efficiently
by consuming these nutrients at periods of the day that the requirements are highest. Therefore
the current practice of providing hens with only one diet with a uniform composition might not
be the ideal approach for optimal nutrient utilization. Trouw Nutrition has developed the
NutriOpt split-feeding system based on the concept of feeding hens two diets with different
nutrients levels during the morning and the afternoon to meet the different requirements through
the day. The success of the split-feeding system relates to the fact that current layer hen lines lay
the majority of eggs during the morning (Etches, 1986, Leeson and Summers, 1978, Larbier and
Leclercq, 1992). The interval between two successive ovipositions in a cycle is about 24 — 26
hours (Keshavarz, 1998). After each oviposition the subsequent ovulation occurs about 30
minutes later. Within the first four hours the egg white is formed. Thereafter the egg moves to
the shell gland, where the shell is deposited around the albumen within approximately the next
20 hours (Larbier and Leclercq, 1992). Shell formation mainly takes place during the evening
and night. As a result of this, hens will have higher protein and energy requirements during the
morning and a higher calcium requirement during the evening and night. Phosphorous is also
more required during the morning as it is mainly needed to reabsorb the calcium for the
medullar bone used during the night to form the eggshell. Trouw Nutrition R&D has been
working since 2005 to develop a novel feeding program for laying hens according to nutrient
requirements for egg formation. Eight trials have been performed from 2005 to 2012. The main
objective of the trials was to determine the nutrient requirements of energy, protein, calcium and
phosphorous during the morning and the afternoon when two diets were fed. All trials contained
a single feed control to corroborate the benefit of the split-feeding system against the current
feeding system applied in the egg industry. As result of this project a split-feeding program has
been designed using two dietsto meet the different requirements resulting from the egg
formation phase, first, morning diet (focused on the requirements of energy,protein and
phosphorous) and second, afternoon feed(focused on the requirements of calcium). Daily feed
amounts are covered by 40% with the morning diet (from the start of the light period) and by
60% with the afternoon diet, which fits with the normal feed intake behaviour of the laying hens
and has been experimentally confirmed (Keshavarz, 1998). The results obtained from the trials
support that the split-feeding system: Reduces nutrients intake compared to a single feed, and
as consequence (Reduces price of the equivalent diet and Reduces excretion of nutrients),
Improves eggshell quality and laying persistency of older flocks, and All other performance
parameters are at least comparable as those obtained with a single diet. The NutriOpt split-
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feeding is a new system for feeding laying hens. In addition to apply current knowledge in
nutrition, it incorporates the advantage of adjusting the nutrient consumption to the different
requirements throughout the day in order to meet the needs of hens in the egg formation process.
With this system, the laying hen is closer to the voluntary and physiological feeding behaviour.
This adaptation to the physiological requirements of the laying hen during the day allows the
NutriOpt split-feeding to be a more efficient feeding programme, brings a more profitable and
sustainable egg production with a lower production cost. NutriOpt split-feeding provides the
following benefits: improve the quality of eggshell and increase the number of saleable eggs,
more profitable egg production by reduction of production cost and improve the performance
and a sustainable production.
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ABSTRACT

This experiment aimed to study effect of addition of shrimp waste, katuk leaf, garlic
powder, and bromelain on performance, egg weight quality, and physical composition of the
egg. This experiment used 160 quail pullet reared 10 weeks and divided into five treatments and
four replicates. The experimental diets were PO (control), P1 =P0+ 31.1 ppm bromelain, P2 =
PO+ 0.45% waste shrimp powder, P3 = P0+10% katuk leaf powder, and P4 = P0+1% garlic
powder. This study used a completely randomized design. The results showed that egg weight
and yolk color score were significantly different (P<0.05) among the treatments. Egg
production, feed consumption, feed conversion, egg white percentage, egg yolk percentage, egg
shell percentage, index of eggs and Haugh Unit were not significantly different. All eggs were
classified into AA quality. All treatments produced higher (P<0.05) egg weight compared to
control. Egg yolk color score of katuk leaf powder group was significantly higher (P<0.05) than
other groups. It is concluded that the addition of bromelain, shrimp waste powder, katuk leaf
powder, and garlic powder did not affect performance. But those had significant different effect
on egg quality.

Keywords: Quail egg, Egg quality, Shrimp waste, Katuk leaf, Garlic, Bromelain

INTRODUCTION

Quail have a high potential to produce eggs. Quail egg farms are able to produce
proteins that help meet the needs of the people of Indonesia. Quail small body size gives
the advantage because the land requirement is not too wide for maintaining them in
large numbers. Another advantage is their very fast grow and mature, ie at the age of
35-42 days have started laying eggs. Their eggs production capable of reaching 200-300
eggs/year with a weight of 10 grams/egg. Based on data from the Directorate General
of Livestock (2012) quail egg production in Indonesia in 2011 reached 16.926 million
tons.

The most important factor in the maintenance of quail is feed. Quail nutritional
needs should be met within the feed. Needs amount of feed for quail is usually more
than 10% of their body weight. Shrimp waste is a waste of frozen shrimp processing
industry that have potential and relatively high nutritional value. Garlic has a wide range
of active substances in it. Katuk leaves contain high nutrients and bromelain is one of
the sulfhydryl protease enzyme capable of hydrolyzing the bond polypeptides into
amino acids.

Enzyme bromelain is a proteolytic enzyme such as renin (rennet), papain and fisin
which has the properties of protein hydrolysis. Enzyme bromelain from pineapple
weevil is one of the alternatives in order to utilize waste sehinggga pineapple can
provide added value for pineapple in addition to reducing the pollution problems of
waste on the environment (Sebayang, 2006).
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Shrimp heads flour can be used as animal feed ingredients. advantage of shrimp
heads flour is a waste product of fisheries that have a fairly continuous availability, the
price is quite stable and nutritional able to compete with conventional feed ingredients
(Wanasuria, 1990). Berda- sarkan Syukron research (2006) the best Taraf administration
shrimp heads in the ration of broiler chickens is as much as 6% .According Mawaddah
study (2011), granting 10% katuk leaf meal in the diet of quail produce quality meat and
eggs are better than the product quail. The treated extract katuk leaf meal at the same
level. Garlic is thought to be able to optimize the metabolic functions of food
ingredients so as to improve the efficiency of feed utilization. Each 2 kg of fresh
ingredients, garlic produces 600 g of dry matter (Wiryawan et al., 2005).

Katuk leaves, waste shrimp, garlic, and bromelain contains good nutrition and still
rarely used as animal feed. In addition, the availability can be obtained throughout the
year. Some feed materials can be added to the feed of quail to supplement the nutritional
needs of quail. The content of nutrients in each feedstuff is expected to give a good
effect on the performance and quality of quail eggs. Therefore, it is necessary to study
the effect of addition, bromelain, flour shrimp waste, katuk leaf flour and garlic powder
to the quality of quail eggs. This study aimed to evaluate the effect of adding shrimp
waste flour, flour leaves katuk (Sauropus androgynus L. Merr.), Garlic powder, and
bromelain on the performance and quality of eggs (egg shell weight percentage, the
percentage weight of egg yolk, egg white weight percentage , thick egg shell and yolk
color) quail.

MATERIALS AND METHOD

This study used 160 quails grower phase that are ready for production and
placed in 20 pieces of battery cages. Each cage contains eight quails. Each cage is
equipped with a place to eat and drink. Each plot enclosure is equipped with double
rations and the drinking water. The quail is divided into five treatments and four
replications and maintained for 10 weeks.

Experimental diets consisted of basal ration supplemented with bromelain, shrimp
waste meal, katuk leaf meal, and garlic powder in accordance with treatment. Drinking
water was given every day during the study. Experimental diets were given after 2
weeks of maintenance. The composition of experimental diets is shown in Table 1. The
nutrient content of the ration experiments are presented in Table 2.

The experimental design used in this research is completely randomized design
(CRD) with 5 treatments and 4 replicates. The treatments provided are: PO: Rations
control, P1: PO + bromelain 0.625 mg/head /day, P2: PO + 0.45% shrimp waste powder,
P3: PO + 10% katuk leaf meal, P4: PO + garlic powder 1%.

Data were analyzed by analysis of variance (ANOVA). If significantly different
between treatments was tested further by Duncan's multiple range test (Mattjik and
Sumertajaya, 2006).

Parameters measured were as followed: production of eggs (%), feed conversion,
feed intake, consumption of metabolizable energy (kcal/head/day), consumption of
protein (g/head/day), egg weight (g/egg), proportion of yolk (%), egg white proportion
(%) proportion eggshell (%), egg yolk color and Haugh Units (HU).
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Table 1. Compossition of experimental diets

Ingredients PO P1 P2 P3 P4
--(%)------
Yellow corn 46 46 46 46 46
Rice bran 9 9 9 9 9
Soybean meal 27 27 27 27 27
Fish meal 8 8 8 8 8
CPO 3 3 3 3 3
DCP 0,8 0,8 0,8 0,8 0,8
NaCl 0,2 0,2 0,2 0,2 0,2
CaCOs3 5 5 5 5 5
Premix 0,4 0,4 04 0,4 0,4
DL-Methionine 0,6 0,6 0,6 0,6 0,6
Total 100 100 100 100 100
Bromelain (mg/head/day) - 0,625 - - -
Waste shrimp meal (%) - - 0,45 - -
Katuk leaf meal (%) - - - 10 -
Garlic powder (%) - - - - 1

Table 2. Nutrients content of experimental diets based on calculation

Nutrient PO P1 P2 P3 P4
ME (kcal/kg) 2837,50 2825 2855,34 3017,5 2878,46
Crude protein (%) 22,44 22,60 22,58 25,74 22,61
Ether extract (%) 5,49 5,01 5,53 6,49 5,50
Crude fibre (%) 3,12 4,00 3,22 3,12 3,14
Ca (%) 2,65 2,78 2,72 2,68 2,65
P (%) 0,46 0,48 0,47 0,49 0,47
Prosedur

Shrimp waste powder. Shrimp waste powder wer obtained from the Institute of
Fisheries and Freshwater Aquaculture, Bogor.
Katuk leaves meal. Leaves and stems were first separated. Katuk leaves then dried in
the sun. Dried katuk leaves was then processed into katuk leaves meal.
Garlic powder. First, garlic was dried in the sun, then was ground into a powder.

Maintenance of Quail and Treatment Application

Quail used in the study were randomly placed into battery cages by the treatment
given. Treatments of diet were given at the second week of maintenance. In the
beginning quail were fed the basal ration for 2 weeks. Maintenance of quail lasted for
10 weeks and the first 2 weeks serve as a control.

One hundred sixty quails were placed in a cage. Each treatment consisted of 4
replicates with 8 quails for each experimental unit.
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RESULTS AND DISCUSSION

Feed Consumption, Eggs Production and Ration Conversion

Feed intake did not show significantly different results. The value of feed intake
in the control treatment, administration of bromelain, shrimp waste powder, flour katuk
leaves, and garlic powder are respectively 22.76 + 2.12; 22.22 + 1.59; 22.84 + 1.89; 24
+ 3.22; and 23.16 + 6.07 g / head / day. Factors affecting feed intake is the large body
of livestock, livestock activity, ambient temperature, quality and quantity of ration
(NRC, 1994).

The production value of eggs in each treatment showed significantly different
results. Egg production in the control treatment, administration of bromelain, flour
shrimp waste, katuk leaf, and garlic respectively in the amount of 32.25 + 3.86%; 34.61
+ 6.88%; 36.16 + 2.41%; 40.04 + 8.91%; and 39.50 £ 5.90%. According Listyowati
and Roospitasari (2004) Production of quail eggs is influenced by genetic and
environmental factors such as diet, cage, temperature, environment, disease, and stress.
Factors affecting feed intake is the large body of livestock, livestock activity, ambient
temperature, quality and quantity of ration (NRC, 1994).

Feed conversion showed no significantly different results. Feed conversion in the
control treatment, administration of bromelain, shrimp waste powder, flour katuk
leaves, and garlic powder respectively is 9.13 + 1.11; 7.43 + 2.45; 7.57 + 1.51; 7.37
1.65; and 7.20 + 3.30. This suggests that the efficiency of feed utilization on all
treatments are the same (average 7.74). Widjastuti and Kartasudjana (2006) states that
the balance between feed consumed by the production of eggs produced in each
treatment causes no different feed conversion.

Egg Production, Energy Consumsed, Protein Consumsed, and Percentage Weight
Components of Quail Eggs

The average weight of quail eggs in each treatment showed significantly different
results. Giving bromelain produces the greatest egg weight from other treatments that is
equal to 9.09 + 0,31g. Bromelain has a high protein content. Quail egg weight is not
only influenced by the quantity of feed consumed but also by the quality of feed,
especially protein content (Mozin, 2006). Protein deficiency will result in a large
decrease in the number of eggs and egg albumen (Amrullah, 2003).

Egg weight on the addition garlic powder and shrimp waste powder showed not
significantly different results, and each has an eggs weight of 8.60 £ 0,37 g and 8.47
0,53 g. On the addition of bromelain treatment showed a highest egg weight than the
other treatment that was equal to 9.09 + 0.31 g but the control treatment had the smallest
egg weight of 7.84 + 0,82 g. Results of the study had a lower weight value than that of
Kul and Seker (2004) who obtained results of egg weight (g) of 11.28 + 0,06g.

Consumption of protein and metabolizable energy used to meet the maintenance,
growth and egg production (Widjastuti and Kartasudjana, 2006). The magnitude of the
weight of the eggs produced by the addition of bromelain treatment can be caused due
to consumption of protein and metabolizable energy used to meet maintenance and
growth are fulfilled, so that the remainder is used to produce large eggs. Requirement
for maintenance and growth in the control treatment that has not been fulfilled resulting
in the consumption of protein and metabolizable energy is not widely used for the
production of eggs, so the weight of eggs produced is low.

The percentage of egg whites on all treatments showed no significantly difference,
i.e. ranging 54.06 — 55.59%. Hazim et al. (2011) measures the egg whites percentage of
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53.10%. Kul and Seker (2004) obtained the higher egg whites percentage of 59.83.
Likewise, the percentage of egg yolk and eggshell were not significantly different. Kul
and Seker (2004) reported that the percentage of yolk 32.71 + 0.12% and the percentage
of eggshell 7.47 + 0.04%. According to Song et al (2000) quail egg yolk has a
percentage of 29.42 to 33.38%, from 58.88 to 63.52% egg white, and eggshell 6.61 to
7.99%.

Table 3. Feed consumption, egg production, feed conversion, nutrient intake, egg

weight and percentage weight components of quail eggs given
experimental diets
Treatments
Parameters
Control Bromelain ~ Shrimp waste Katuk leave Garlic
Feed intake 22,76+2,12 22224159 22,84+1,89 244322  23,16%6,07
(g/head/day)
Egg production (%) 32,25+3,86 34,61+6,88  36,16+2,41 40,04+£8,91 39,5045,90
Feed conversion 9,13+1,11  7,43+245  7,57+151 7,37+1,65  7,20+3,30
Energi intake 64,86+4,94 62,77+4,48 65231539  72,42+9,72 66,65:+17,49
(kcal/head/day)
Protein intake
(g/head/day) 5,13+0,37 5,02+0,36 5,16+0,43 6,18+0,83 5,23+1,37
Egg weight (g) 7,84°0.82  9,09%+0,31 8474053  8,15°+0,84 8,607+0,37
Albumin (%) 54,0640.44 5559+0,84 5559+0,88  55,19+0,85 54,88+0,63
Yolk (%) 30,02£0.62 29,56+0,76  30,45+0,70 30,63+0,54 30,5+0,97
Shell (%) 9,79+0,10 9,81+0,39 9,47+0,21 9,75+0,21 9,78+0,08

Remark: different superscript within the same row indicate significantly different (P <0.05)

Table 4. Quail egg quality given experimental diets

Treatments
Parameters Control Bromelain ol P Katuk leave  Garlic
waste
Egg index 78.814.36 080071  081+119  080£1,11  0,811,11
Yolk colour score  4,13°+0.91  4,10°+0,20  4,17°+0,21  6,10°40,43  4,24°+0,27
?r*r‘]f:]')th"’k”ess 0,168'+0.0L 0,167°+0,01 0,155°+0,01 0,158"+0,01 0,165®+0,01
Haugh Unit 92.64£1.01 91,67+0,49  9195+158 91,24+102  91,67+1,04

Remark: different superscript within the same row indicate significantly different (P <0.05).

Egg Quality

The quality of the eggs is a collection of factors that affect the valuation and tastes
of consumers on the quality of the eggs. Consumers are always looking for fresh eggs,
with standard weight, good eggshell quality, yolk color attractive (yellow) and a
relatively thick egg white (Yuwanta, 2010). In this study, the egg index was not
significantly different between treatments. This shows the shape of eggs in each
treatment is more rounded than the results Kul and Seker (2004), ie with an index of
0.75 £ 0.22 eggs.
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Scores yolk color in this study was significantly different. In the treatment of leaf
powder katuk have egg yolk color score highest than the others, namely 6.10 £ 0.43. In
the administration of bromelain treatment, waste flour shrimp, garlic, and controls were
not significantly different. Hulshoff et al. (1997) reported that among the vegetables and
fruits were studied in Indonesia, the highest katuk leaf contains carotene. This shows
that the carotene pigment found in leaves katuk have a role in improving the yolk color
scores.

Eggshell thickness was significantly different in all treatments. Control treatment
and administration of bromelain has the thickest shell, each of which is 0.168 mm and
0.167 mm. Treatment by administering powdered shrimp waste has the most thin shell
that is 0.155 = 0.01 mm. Eggshell thickness in treatment provision garlic powder and
leaves katuk respectively 0.165 mm and 0.158 mm. Kul and Seker (2004) obtaining
eggshell thickness values higher than this study is 0.231 mm.

Haugh unit in this study showed no significantly different results for all treatments
and eggs belong to the quality of the AA indicated by HU value >91.24, i.e. above 72
(USDA, 2000). Haugh unit quail eggs on research Kul and Seker (2004) was 85.73 +
0.15 was lower than HU in this study.

CONCLUSION

All treatments can provide a high quail egg weight compared with the control.
The percentage weight of the composition of quail eggs are not affected by the
provision of treatment. Giving katuk leaves can increase the value of yolk color scores
and maintain a quail egg production. The addition of bromelain, flour shrimp waste,
katuk leaf, and garlic does not affect performance and can maintain the quality of quail

eggs.
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ABSTRACT

Herb medicine was called “Jamu Ternak™ has been popular in the people to stimulate
immunity and treat diseases of poultry. The study was aimed to evaluated the effect of herb
medicine supplementation through drinking water on blood profile of laying quail. This
experiment used 400 heads of quail females, aged 36 weeks. Quails were reared until 8
weeks. Quail ration containing 18% crude protein and 2950 kkal/kg metabolizable energy.
Herb medicine used as much as 9 kinds herb (Alpinia galanga, Curcuma domestica,
Kaemferia galanga, Curcuma xanthorrhiza, Zingiber officinale Rosc, Allum sativum Linn,
Cinnamomun zeylanicum, molasses and EM4). All herbs mashed, filtered and fermented for
5 days. Feed and water were given ad libitum. The experiment using a completely
randomized design 5 treatments and 2 replications. Data were analyzed descriptively. The
treatments consisted of herb medicine by drinking water, i.e drinking water with 0% herb
medicine supplementation (control), drinking water was given herbs medicine 30 ml / liter of
water (P1), drinking water was given herb medicine 60 ml / liter of water (P2), drinking
water was given herb medicine 90 ml / liter of water (P3), and drinking water was given herb
medicine 90 ml / liter of water (P4). The Treatment of P1, P2, and P3 was given herb
medicine twice a week but P4 treatment only one times a week. The variables measured
were hematological blood of quali ie haemoglobin, PCV (hematocrite), erythrocyte,
leucocyte, heterophyl and Lymphocyte. The results showed that haemoglobin and hematocrit
(PCV) in 60-90 ml/l of water and the leukosyte in 90 ml/I of water was given twice times a
week of herb medicine supplementation higher than other treatments. The value of
erythrocyte no difference among the treatments. Beside that the doses of herb medicine
supplementation at 90 ml/l of water of with was given one times a week had H/L lowest than
other treatments.

Keywords: Herb medicine (jamu ternak), Blood profile, Quail, Hematological

INTRODUCTION

Herbs medicineis a lot of usedasa substitute for antibioticsforrearing
poultrysuch aschicken, duckandquail. Herbs supplementationformulascreated by the
farmer withvariety of herb dependingon thepurpose of
supplementationandexperienceby farmer. In general, herbal plants (rhizomes, leaves,
stems, roots, flowers and fruits) have active compounds such as alkaloids,
flavonoids, tripenoid, glycosides and essential oils. The kind and amount of herbs
were used by the researcher generallyeasy to get on the field such as Morinda
citrifolia in quail (Wardiny et al., 2013), Aloe vera in laying chicken (Bintang et al.
2005), Allium sativum as antioxidant and it used in broiler chicken (Retnani et al.,
2010 and Mide, 2008), Andrographis paniculata (Suci et al., 2012), Curcuma
domestica in broiler chicken (Bintang dan Nataamijaya, 2005), papaya leaf meal in
chicken (Wijastuti, 2009, Suci et al., 2013). The resultsof herbalsupplementationin
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poultryvaries greatly. Many factors influencethe resultssuch as the amountof
activecompoundsinherbs, infection of Ascaridia galli (Deka dan Borah ,2008) or
doses used in this experiment.

Herbs medicinecan be given by feedordrinking waterwithvariouskinds of
processing techniques such asmeal and extract of herbs. The extract of herbs can do
with boiled in the water or extract with ethanol.

MATERIAL AND METHODS

Four hundred quailsreared onthe farmweregivendiet containingl8% crude
proteinand 2600 kcal/kg metabolizable energy(Table 1). The diet did not contain a
feedadditive such as antibiotic. Diet consumption was = 19 gperdayperhead.
Quailplaced on the colony battery cages as many as 10 pieces, each colony battery
contains 40 quails.

Table 1. Ingredient compositionof laying quail diet used this experiment

Total (%)
Yellow corn 53.00
Rice bran 4.00
Soybean meal 25.00
Fish meal 7.50
Crude Palm Oil 3.00
CaCO; 6.00
Dicalcium Phosphat 0.60
Salt 0.30
Premix 0.50
DL-Methionine 0.10
Total 100
Nutrient content :
Dry matter (%) 88.57
Crude protein (%) 18.90
Crude fiber (%) 3.12
Ether extract (%) 5.24
NFE (%) 50.68
Ca (%) 3.2
P (%) 0.68
Metabolizable energy (kcal/kg) 2950

LaboratoryAnalysis ResultsNutrition andFeed Technology, Faculty ofAnimal Husbandry, Bogor
Agricultural University(2012).

Each cage was given a feed and drinking water ad libitum. The quails were
reared 8 weeks. Herb supplementation was given through drinking water is done for
2 times a week. The quail were given herbs medicine supplementation as much as
30, 60 and 90ml/land had two a control such as without herbs medicine and it was
given 90 ml/l for once a week. All herbs cleaned, smoothed, filtered and taken to the
juice. Furthermore, the juice was added 300 ml molasses and 300 ml EM4. After
mixture very well added the water become 30 I. Herb medicine put into a sealed
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container and stirred and sealed, fermented for 5 days. Every day the herbs stirred 5
minutes and container closed again.

Table 2. Composition of herbs

No Herbs Composition
1. Kaempferia galanga L 750 gram
2. Gingeber officinale rosc 375 gram
3. Curcuma domestica 375 gram
4. Langkuas galanga stunz 375 gram
5. Allium sativum.| 750 gram
6. Curcuma xanthorrhiza roxb 375 gram
8. Cinnamomun burmanii b 187.5 gram
9. Molases 300 ml

10 Probiotik/EM4 300 ml

11 Water 301

Haematological

Blood was collected from individual quail. Each repetition was taken 3 quails.
Blood was taken by artery in the wing. Sterile vials with EDTA were used as
anticoagulant for collection of blood. Plasma serum analyzed haemotology profile.

Design Experiment
The experimentusedthe completedesign withtworepetitions. Analyzed of the
data used descriptive analysis.

RESULT AND DISCUSSION

Active Substantive of Herb Medicine Supplementation

Phyto chemical analysis results of herb medicine supplementation in this
experiment in Table 3. The result showed that herbs medicine contains saponins,
flavonoids and tannins. Tannins in the body can reduce cholesterol because working
tannins bind fattya cids in the digestive tract, while saponins inhibit cholesterol by
saponification process. Tannin, saponin and flavonoid can reduce absorption of
nutrient in the diet if it were not optimal in the body.

The results of the haemotology of the quail showed that all treatments didnot
influence of all variables. Hemoglobine, erythrocyte (PCV), leucocyte and
differentiationfrom leucocyte had same values. The bloodprofile of quailaged28-
42dayssuch as erythrocytes, hemoglobin andhematocrite (PCV) did notsignificantly
affected by administration of turmeric powder in diet doses 0.1-1% (Napirah et al.
2013). Noni leaf extractin drinking water at a quail starter period did not affect
blood profile but tend to increased erythrocytes and leucocyte in the provision of
15% (Wardiny et al. 2012).

Result this experiment when compared with the results Napirah et al. (2013)
showed that hemoglobin content of this experiment range from 6-8.8 g/dl was lower.
Lowered content of hemoglobin associated with digestibility and absorption of
nutrients, especially protein, amino acids and minerals Fe. The quail were given the
herbs medicine did not increased hemoglobine levels so that the herbs medicine was
given did not increased the absorption of nutrients. Tuleun et al.(2013) hemoglobin
content of blood is also not affected by dietary protein of 17-21%.
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Table 3 Results of phytochemical analysis of herbs medicine

Active substances Result!
Alkaloid -
Flavonoid +++
Phenol Hidrokuinon +
Steroid -
Triterpenoid ++
Tannin +
Saponin +

Laboratory of Biochemistry, Faculty of Mathematics and Natural Science, Bogor Agricultural
University (2012).

The content of erythrocyte this research in egg-laying period range 7.6-7.7
million/mm?®) was higher than erythrocytes in quail starter period (1.79 million/mm?)
(Wardiny et al., 2012). Moreover there was not effect of herbs on the content of quail
erythrocytes. This is similar to results obtained by Wardiny et al. (2012) and Napirah
et al. (2013), the content of quail erythrocytes were not influenced by administration
of noni leaf extract in drinking water(5-15%) and turmeric powder in feed (0.1-1%).

The blood PCV (hematocrite) content of laying quail showed result range
35.5% -37.7% was not different if compared with quail given turmeric as much
asl% ie 39.50% (Napira et al., 2013). According Tuleun et al. (2013) the content of
blood PCV laying quail perioddid not significantly affected by the protein content of
the ration, but there were a tendency that dietary protein 20-21% higher than the
protein content of the ration 17%, 18% and 19%. The diet protein of quail this
research by 18%. According Tuleun et al. (2013) blood PVC around 5.52+31.5%

Blood leucocytes of results this research range 8.2-10.9 thousand % / mm?.
Herbs medicine supplementation doses 30 - 90 ml via drinking water did not
increased leucocytes. Leucocytes blood increases when there is an indication of
infection in the body. Levels of blood leucocytes from quail were given the herbs
medicine did not different if was compared with control (without herbs medicine) so
that it can be stated there was no noticeable increase of antibodies in the body.
Napirah et al. (2013) states granting turmeric powder in the diet at the age of 42 days
quail was not affected by doses of turmeric powder 0.1% -1%.

Blood leucocyte is play a role in keeping the immune system from fighting
infections. When the infection in quail was reduced so the neutrophil was reduce also
but monocyte was increase. Suplementation of herb medicine was not affect the
content of lymphocytes, monocytes, basophils eosiofil and heterophile on laying
quail. Results of the research administering drinking water showed lymphocyte
content was far below the results of Napirah et al. (2013). Leucocytes, neutrophils,
lymphocytes and monocytes with the addition of 0.1-1.0% of turmeric powder in
ration were affected by age and doses (Napirah et al., 2013). Quail age of 42 days
content of lymphocytes 62.50% and when quail was given 1% turmeric showed
result 74.25% (Napirah et al. 2013). Monocyte levels of result this experiment was
not difference from the research of Napirah et al.(2013).
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Table 3. Haemotology analysis of quail blood profile were given
supplementation of herbs medicine

Control 2 Given herbs medicine,
Control 1 (given twice a week
Variables (Without he_rb_s
herbs medivine, a5 somil 90 mi
medicine) once a
week
Haemoglobine 6.7 +1.8 7.4+1.8 6.0+0.7 7.4+0.8 8.8+1.0
(9/%)
Packed Cell 35.544.7 37.314.5 35.5+4.8 37.7£3.6 36.2+4.6
Volume (%)
Erythrosit 7.8+0.7 7.5+0.6 7.7+0.7 7.6+0.8 7.6+0.8
(x10%)/mm®
Leucocyte (x10%) 9.0+2.1 11.6+2.8 8.6+2.6 8.2+1.1 10.9+2.7
%/mm?
Differentiation of Leucocyte
Lymfosit (%) 34.3+6.0 40.7+8.0 36.7+9.0 44.7+9.9 32.7+6.0
Monosit (%) 6.0+£2.6 3.0+2.0 3.2+1.8 4.2+1.8 4.0+2.0
Basofil (%) 3.0+1.0 4.3+15 4.0+1.3 3.2+2.4 2.8+1.8
Eosinofil (%) 5.3+0.6 3.3%2.5 6.2+2.5 45+1.4 4.3+2.3
Heterofil (%) 51.7+7.6 48.7+6.8 46.7+10.0 44.3+10.4 56.245.6
Heterofil/lymfosit ~ 1.6+0.5 1.2+0.4 1.4+0.6 1.1+0.4 1.8+0.4

Heterorophil limfocyte ratio indicated higher than normal range that is 0.34 to
0.43. H/L ratio this experiment indicated the quail was stress in the all treatment.
Quails used in the Research were stress causes a change of commercial feed into
rations that do not use antibiotics. Doses of herbs used have not beenable to prevent
the occurrence of stress.

CONCLUSION

Herbs medicine supplementation in laying quail through drinking water (30 to
90 ml L-1) was not effect in haematological profile.

REFERENCES

Bintang, 1.A.K. dan A.G. Nataamijaya. 2005. Pengaruh penambahan tepung kunyit
(Curcuma domestica) meal as feed additive dalam ransum broiler. Seminar
Nasional Teknologi Peternakan dan Veteriner, Bogor.

Bintang, I.A.K., P. Sinurat dan T. Purwadarja. 2005. Pengaruh tingkat penambahan
biokatif lidah buaya terhadap produksi telur ayam. JITP 10(2): 85-89

Borah, J and K.Deka. 2008. Haemotological and biochemical changes in Japanese
quails coturnix coturnix Japonica and chicken due to Ascaridia galli infection.
International Journal of Poultry Science 7 (7) : 704-710

Mide,M.Z. 2008. Pertambahan bobot hidup, konsumsi, konversi ransum, kadar
kolesterol darah dan trigliserida daging broiler yang diberi ransum
mengandung tepung bawang putih (Allium sativum L.). Seminar Nasional
Teknologi Peternakan dan Veteriner, Bogor.

PROCEEDING 4™ ISAINI 2015

ISBN: 15




“Recent Advance in Ammal Nutrition and Feed Technology to Support Sustainable Livestock Production System”

Napirah,A, Supadmo dan Zuprizal. 2013. Pengaruh penambahan tepung kunyit
(Curcuma domestica Valet) dalam pakan terhadap parameter hematologi darah
puyuh (Coturnix-coturnix japonica) pedaging. Buletin Peternakan 37(2) : 114-
119

Retnani, Y., D.Kurniawan, S.Yusawisana dan l.Herawati. 2010. Kerusakan lemak
ransum ayam broiler yang menggunakan crude palm oil (CPO) dengan
penambahan antioksidan alami bawang putih (Allium sativum) dan jintan
(Cuminum cyminum Linn.) selama penyimpanan. JITV 1(1) : 1-11

Saenab A, Bakri B, Darmanto, Ramdhan T, Lotulung SV. 2002. Kajian
berbagaidosis dan frekuensi pemberian jamu untuk perbaikan kualitas daging
pada ayam buras potong [Laporan Akhir].Jakarta (ID): Balai Pengkajian
Teknologi Pertanian Wilayah DKI Jakarta.

Suci,D.M., D. A. Astuti, F.K. Dewi dan D. K. Sakti.2013. Performances and
hematological profile of broiler under heat stress fed diet containing Carica
papaya |. leaf meal and Curcoma domestica val. 2013. Proceeding Seminar
AINI di Universitas Andalas, Padang

Suci, D.M., Z. Nisa, Agniar, AWardah dan W.Hermana. 2012. Dietary
Supplementation of Andrographis paniculata Nees Meal on Performance and
serum Cholesterol of Laying Hen. Proceeding The Second International
Seminar on animal Industri ”Empowering Local Resources for Sustainable
Animal Production in Adapting to Climate, Faculty of Animal Science, Bogor
Agricultural University, Bogor.

Tuleun, C.D., AY.Adenkola and F.G. Yenle. 2013. Performance and Erythrocyte
osmotic membrane stability of laying Japanese quails (Coturnix-coturnix
japanica) fed varying dietary protein levels in a hot- humid tropics. Agriculture
and Biology Journal of North America. http://www.scihub.org/ABIJNA

Wardiny,T.M., Y.Retnani dan Taryati. 2012. Pengaruh ekstrak daun mengkudu
terhadap profil darah puyuh periode starter. JITP 2 (2) : 110-120

Wijastuti, T. 2009. Pemanfaatan tepung daun papaya (carica papaya L.Less) dalam
upaya peningkatan produksi dan kualitas telur ayam sentul. J.Agroland 16(3):
268-273

PROCEEDING 4™ ISAINI 2015

ISBN: 20




“Recent Advance in Ammal Nutrition and Feed Technology to Support Sustainable Livestock Production System”

SUPPLEMENTATION OF Azolla pinnata TO SORGHUM BASE DIET ON
EGG QUALITY OF JAPANESE QUAILS

R. Mutia, Widya Hermana, and Febrinita Ulfah
Department of Animal Nutrition and Feed Technology, Faculty of Animal Science, Bogor
Agricultural University, JI.Rasama, Darmaga Bogor, Indonesia
E-mail: rmutia.1@gmail.com

ABSTRACT

Azolla pinnata is a water plant potential for animal feed. Azolla pinnata contain beta
caroteen that useful to enhance the color of egg yolk and as an antioxidant. This experiment
was conducted to study the effects of Azolla pinnata supplementation in sorghum base diet
on egg quality of Japanese quails. The experiment used 30 Japanese quails (44 day of age)
which were reared for 2 weeks. This experiment used 5 dietary treatments and 6 replications.
The dietary treatments were: TO = corn basal diet as control diet, T1 = sorghum basal diet
without Azolla pinnata supplementation, T2= T1 + 1% Azolla pinnata, T3 = T1 + 2% Azolla
pinnataand T4 = T1 + 3% Azolla pinnata. Water and feed were provided ad libitum. At
the end of feeding trial, all egg from each treatment was collected for egg quality
measurement. There were no difference on egg weight, shell weight, shell thickness, Haugh
Unit due to Azolla pinnata supplementation. However, egg yolk color of Azolla pinnata
treatment increased as compared to control diet (T1) and corn base diet (TO). The MDA
(malondial dehide) level of birds fed Azolla pinnata decreased as compared to TO and T1. In
conclusion, Azolla pinnata supplementation improved egg yolk color and antioxidant status
of Japanese quails.

Keywords: Azolla pinnata, egg quality, Japanese quails, MDA

INTRODUCTION

Corn is a mayor energy sources for poultry feed, it is contain 9% protein and
3350 kkal/kg of metabolizable energy (NRC, 1994). Yellow corn especially is used
for laying hen diet not only for energy source but also for carotenoid source. Today,
corn utilization not only for food and feed but also for fuel, so the price of corn
increase every year. There fore we need look for another energy resources for poultry
feed. Sorghum is promissing energy alternative for replace corn in poultry feed.
Sorghum contain 11% protein and 3288 kkal/kg (NRC, 1994). The energy contain of
sorghum near to energy of corn, but there is a litle problem if we use sorghum for
laying hen diet. Sorghum has no carotenoid as much as corn, so we have to
supplement with other carotenoid source. One of carotenoid source is Azolla pinnata.

Azolla pinnata is an aquatic plant abudantly in paddy fields and ponds in
Indonesia. It contains 140 - 300 g/kg crude protein (Subudhi and Singh, 1978;
Sreemannaryana, et al. 1993). Khatun et al. (1999) reported that Azolla pinnata can
be used as feed ingredient for laying hen. Azolla pinnata contain 1188 mg/kg beta
carotene that useful to enhance the color of egg yolk and as an antioxidant. Mithraja
et al. (2011) reported that Azollapinnata contains various antioxidant such as tannin,
phenolic content and flavonoids. Azolla pinnata can absorbed heavy metal such as
lead and zinc from polluted water (Jain, et al. 1990, 1992).
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The purpose of this experiment was to study the effect of Azollapinnata
supplementation to sorghum base diet on egg quality of Japanese quails.

MATERIALS AND METHODS

Bird and Housing

This experimental was conducted at Laboratory of Poultry Nutrition, Faculty of
Animal Science, Bogor Agricultural University. The experiment used 30 Japanese
quails (44 day of age) which were reared for 2 weeks.This experiment used 5 dietary
treatments ( 6 birrds/treatment). The quails were reared on coloni cage in open side
house with standard management conditions throughout the experiment period. Feed
and water were provided ad libitum.

Experimental diet and chemical analysis

Experimental diet was formulated to met Japanese quails requirement
according to Leeson and Summer (2005) recommendation. Composition and
nutrients of experimental diet was shown in Table.1land Table2.

Table.1. Composition of experimental diet (% as fed)

Ingredient TO T1 T2 T3 T4
Yellow corn 40 - - - -
Sorghum - 40 40 40 40
Rice bran 4 4 4 4 4
Soybean meal 35 35 35 35 35
Fish meal 10 10 10 10 10
CPO 5.5 5.5 55 5.5 5.5
NaCl 0.5 0.5 0.5 0.5 0.5
DCP 0.1 0.1 0.1 0.1 0.1
CaCO3 3.4 3.4 3.4 3.4 3.4
Premix 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100
Azolla pinnata - - 1 2 3

TO= corn base diet ; T1=sorghum base diet; T2,T3,T4 = sorghum base diet supplemented with
1%,2% or 3% Azolla pinnata.

Table.2. Nutrients content of experimental diet (% as fed)

Nutrients T0 T1 T2 T3 T4
Dry matter 88.78 88.18 89.07 89.95 90.84
Ash 13.91 14.08 14.15 14.22 14.29
Crude protein 22.71 23.42 23.63 23.84 24.04
Crude fiber 5.07 4.57 4.60 4.63 4.66
Crude fat 1.87 2.16 2.20 2.24 2.27
Nitrogen free extract 44.26 43.77 43.83 43.94 44.11
(NFE)

ME (kkal/kg) 3744 3606 3606 3606 3606

Fresh Azolla was harvested from pail in our laboratory and then sun-dried. It was
ground (4 mm screen) and store in air-tight plastic bag until used in the diet. The
dietary treatments were : TO = corn basal diet as control diet, T1 = sorghum basal
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diet without Azolla pinnata supplementation T2=T1 + 1% Azolla pinnata, T3=T1
+ 2% Azolla pinnata dan T4 = T1 + 3% Azolla pinnata. MDA from egg was
measured according to Capeyron (2002).

Data collection

After 2 weeks feeding trial, all egg from each treatment were collected for
measuring egg quality. Feed intake was measured weeky, egg was collected
everyday for calculated the hen day production and egg mass.

Data analysis
This experiment actualy was preliminary study, due to limited animal unit we
do not used statistical analysis but we used discriptived analysis.
\
RESULTS AND DISCUSSION

Azolla pinnata in our experiment contain 20.81% crude protein, 3.11% crude
fiber and 1188 mg/kg of beta carotene. This results indicated that Azolla pinnata can
be used as protein and carotenoid source in laying quails diet. The results of
supplementation Azolla pinnata on laying performance are showed in Table 3.

Table 3. Supplementation of Azolla pinnata on laying quail performance

Parameter T0 T1 T2 T3 T4
Feed intake(g/day) 22.09+1.01 23.35+1.27 21.32+1.71 22.12+2,98 19.87+2.09
Hen day (%) 53.33%13.1 71.67+20.9 63.33x13.1 51.67+20.0 50.00+13.6

Egg mass(g/day)  5.03+1.24  6.48£1.89 592+123 4.79+1.85 4.23%1.15

Feed conversion 4.39+1.11  3.60+1.22 3.60+0.77 4.62+191 4.70+1.91

TO= corn base diet ; T1=sorghum base diet; T2,T3,T4 = sorghum base diet supplemented with 1%,2%
or 3% Azolla pinnata.

As showed in Table 3, feed intake of quails fed sorghum base diet (T1) was
higher than control group (corn base diet). This data indicated that sorghum was
palatable for quails. Another reason why the feed intake increased in T1 group,
becaused energy level of T1 diet lower than control (T0). The quails will consume
more diet to meet energy requirement. If we see the data of hen day production, quail
fed sorghum diet and sorghum supplemented with 1% Azolla pinnata give improved
egg production. This data indicated that sorghum could replace corn in laying quail
diet. Feed conversion ratio also improved in T1 and T2 treatment. This positive
effect of feeding sorghum and Azolla pinnata should be confirm in larger scale
animal unit in the next experiment.

The effect of Azolla pinnata supplementation on egg quality was shown in
Table 4. The egg weight of quails fed sorghum and Azolla pinnata supplementation
was a litle bit lower than egg from quail fed corn base diet (control). On the other
hand, yolk percentage of quails fed T1 and T3 diet was higher than control group.
But only quails fed T2 diet had lower albumen percentage as compared to other
feeding treatment. Increasing yolk weight/percentage in quails fed T1 and T3 diet
might be due to increasing crude protein and fat in those diet (Table 2).

The egg shell percentage and shell thickness of quails fed 2% and 3% Azolla
pinnata were higher than other treatment. This data indicated that Azolla pinnata
might be involved in shell calcification or calcium metabolism. All qualis fed Azolla
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pinnata had higher haugh unit value than quails fed corn diet or sorghum diet (T1). It
is mean Azolla pinnata might be increased the thickness of albumen.

Table 4. Supplementation of Azolla pinnata on egg quality of Japanese quail

Parameter T0 T1 T2 T3 T4

Egg weight (9) 9.4+0.21 9.0£0.71 9.3+£1.07 9.3+£1.05 8.5+0.78

Yolk weight (g) (%) 2.6£0.10 2.7+0.13 2.4+0.22 2.8+0.62 2.4+0.35
27.57 30.71 25.99 29.70 27.74

Albumen (g) (%) 6.0£0.29 5.6+0.62 6.2+0.92 5.6+0.42 5.31£0.42
63.24 61.60 65.98 60.61 62.76

Egg shell (9) (%) 0.9+0.12 0.7+0.05 0.7+0.09 0.9+0.14 0.8+0.01
9.19 8.22 8.03 9.69 9.51

Shell thickness (mm) 0.15+0.01  0.15+0.02  0.15+0.02  0.18+0.01  0.16+0.01

Yolk color 2.67+0.58  1.40+0.55 4.00£1.00 4.66+0.29  7.00+0.00

Haugh Unit 91.9048.92 89.47+3.42 92.98+2.89 92.20+1.81 94.78+0.21

MDA (mg/100g) 0.78 1.23 0.46 0.42 0.55

TO= corn base diet ; T1=sorghum base diet; T2,T3,T4 = sorghum base diet supplemented with 1%,2%
or 3% Azolla pinnata.

Yolk color score of egg from quail fed Azolla pinnata was higher than corn diet
or sorghum diet (T1). Increasing yolk color score due to incresing level of
Azollapinnata supplementation. In this experiment, Azolla pinnata contain 1188
mg/kg beta carotene. Beta carotene is one of carotenoid that could made yolk color
value increased. Another function of beta carotene was antioxidant agent, as
indicated by the MDA value in Table 4. All quails fed Azolla pinnata diet had lower
MDA level than quails fed corn diet or sorghum diet (T1). As reported by Mithraja
et.al. (2011), Azolla pinnata contain tannin, phenolic and flavonoid compound as
anioxidant agent for animal feed. Another report by Radhakrisnan et.al. (2014)
showed that Azolla pinnata improved non-enzymatic antioxidant (Vit.E and Vit.C) in
Macrobrachium rosenbergii. In our experiment, there are two positive effect from
Azolla pinnata supplementation, first, Azolla pinnata as carotenoid source that
improve yolk color score and the second, Azolla pinnata as antioxidant agent that
decrease the MDA level in quail egg.

CONCLUSION
Azolla pinnata incrased yolk color score and antioxidant status in Japanese

quail egg.
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PERFORMANCE AND SELENIUM (Se) CONTENT OF MEAT OF
KAMPONG CHICKEN FED Se AND VITAMIN E FORTIFIED DIET

Widya Hermana, Ali Nurhadi, Sumiati

Department of Nutrition and Feed Technology, Faculty of Animal Science,
Bogor Agricultural University (IPB)

ABSTRACT

Mineral Selenium (Se) and vitamin E are essential micronutrient and as antioxidant
in poultry for normal health. The fortification of them could prevent the damage of
phospholipid membrane and enzymes and other important molecules due to free radicals.
This study was aimed to evaluate the performance and Se content of meat of kampong
chickens fed diet fortified by Se and vitamin E. One hundred and sixty Kampong chickens
aged 8-13 weeks and Se content of the meat. The birds were fed control diet (PO); PO+ Se
organic 0.2 ppm (P1); PO + vitamin E 200 ppm (P2); PO + combination of Se organic 0.2
ppm and vitamin E 200 ppm (P3). This experiment used a Completely Randomized Design
(CRD), with 4 treatment, 4 replication, and 8 chickens. The data were analyzed using
Analysis of Variances (ANOVA) for performance’s parameters. The performance’s
parameters observed were feed consumption, body weight gain, feed conversion, final body
weight. For meat analysis, one composite sample per treatment was used to analyze for Se
content, and analyzed descriptively for Se content. The results showed that Se and vitamin E
fortification, or its combination did not affect the performances (feed consumption, body
weight gain, feed conversion, and final body weight) of kampong chickens. The treatments
increased Se content of the meat 58.62% (P2), 234.48% (P3) and 717.24% (P1) than the
control (P0). Fortification diet with Se organic 0.2 ppm, vitamin E 200 ppm, and
combination of vitamin E 200 ppm and Se organic0.2 ppm increased Se content of meat.

Keywords: Kampong chicken, Se, Vitamin E, Performance, Se content of meat
INTRODUCTION

Mineral Selenium (Se) and vitamin E are essential micronutrient and as
antioxidant in poultry for normal health. The fortification of them could prevent the
damage of phospholipid membrane and enzymes and other important molecules due
to free radicals. Free radicals are compound that contain one or more single electron,
that make them very reactive. Naturally, free radical has formed in the body through
a complex chemicals process. This condition was side product from oxidation
process in the cell. The function of antioxidant is to change the harmfull compound
to harmless compound (Surai 2003). Vitamin E has a role as antioxidant in the body
that can act as scavenger to free radicals that come into the body or that formed bu
normal metabolism process. Vitamin E fortification 250 ppm significantly increased
antioxidant status in quail that in heat stress condition (Sahin and Kucuk, 2001).
Selenium is trace mineral that can efectively act as important antioxidant for animals
(MacPherson, 1994).

Vitamin E and selenium working together as antioxidant that stabilyzed free
radicals through chemicals reaction, that superoxidation (O,) which the results of
over oxidation due to heat stress, and then stabilyzed by Glutathion peroxidase to
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more stabil form with selenium. Antioxidant consumption can kept natural
antioxidant status in animal (Surai 2003).

This study was aimed to evaluate the performance and Se content of meat of
kampong chickens fed diet fortified by Se and vitamin E.

MATERIAL AND METHODS

One hundred and sixty unsexed, 8 weeks of age, kampong chickens (Gallus
gallus domesticus) with average initial body weight of 602.13 +80.32 g head™ used
in this study. The chickens were alocated in 4 treatments, 4 replications with 10
chickens in each replication. The diet used in this study was broiler commercial diet
(BR21E). The suplements used were Vitamin E 50 as source of vitamin E and Se
optimin 15 as source of mineral Se. Nutrient content of the diet was showed in Table
1. Fortification of vitamin E and Se in treatment diet was showed in Table 2.
Parameter observed were feed consumption, final body weight, body weight gain,
feed conversion and Se content in the meat.

Table 1. Diet nutrient content

Nutrient Content
Dry matter (%)" 87.85
Ash (%)Y 4.96
Crude protein (%)" 21.78
Crude fiber (%)Y 5.89
Ether Extract (%)" 5.15
Nitrogen Free Extract /NFE (%)" 50.07
Ca (%)" 0.78
P (%)Y 0.74
Se? (ppm) 0.00284
Vitamin E¥ (ppm) 624.9

YAnalyzed at Laboratory of Feed Science and Technology, Departmen of Nutrition and Feed
Technology, Faculty of Animal Science, Bogor Agricultural University (2013); ?Analyzed at
Laboratory of Pengujian Balai Besar Penelitian dan Pengembangan Pascapanen Pertanian (2013); *
Analyzed at Laboratory of Dairy Nutrition, Departmen of Nutrition and Feed Technology, Faculty of
Animal Science, Bogor Agricultural University (2013)

Table 2. Vitamin E and Se fortification in diet

Vitamin E (ppm) Se (ppm)
Treatment Fortification Total in diet Fortificatin Total in diet
PO - 624.9 - 0.00284
P1 - 624.9 0.2 0.20284
P2 200 824.9 - 0.00284
P3 200 824.9 0.2 0.20284

PO=control diet; P1=P0+ Se organic 0.2 ppm; P2=P0 + vitamin E 200 ppm; P3=P0 + combination of
Se organic 0.2 ppm and vitamin E 200 ppm

RESULTS AND DISCUSION

The results showed that Se and vitamin E fortification, or its combination did
not affect the performances, i.e feed consumption, body weight gain, feed
conversion, and final body weight of kampong chickens (Table 3).

Table 3. Performance of kampong chickens during 5 weeks (8-13 weeks of age)
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Parameters

PO P1 P2 P3

Cumulative feed
consumption

(g head™)
Average feed
consumption

(g head*day™)
Initial body weight
(g head™)

Final body weight
(g head™)

Body weight gain
(g head™)

Feed conversion
ratio (FCR)

2448.50 +171.13  2327.65+111.08 2473.33+50.38 2466.03 + 161.10

69.96 + 4.89 66.50 + 3.17 70.67 £ 1.44 70.46 £ 4.60

602.13 + 16.52 606.08 + 12.61 599.50 + 10.09 600.83 + 6.70

1308.65 + 51.97 1306.30 £ 78.47  1303.65+41.05 1305.61 + 27.23

706.53 + 38.22 700.23 £ 67.20 704.15 £ 40.09 704.78 £ 27.50

3.49+0.10 3.42 +0.38 3.61+0.31 3.60+0.12

PO=control diet; P1=P0+ Se organic 0.2 ppm; P2=P0 + vitamin E 200 ppm; P3=P0 + combination of
Se organic 0.2 ppm and vitamin E 200 ppm
The treatmentsincreased Se content of the meat 58.62% (P2), 234.48% (P3)
(P1) than the control (P0). This study used Se organic
(selenomethionine) that absorbed by active transport mechanism with methionine
then deposit into muscle.

and 717.24%
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Figure 1. Selenium (Se) content of the kampong chicken meat.

PO=control diet; P1=P0+ Se organic 0.2 ppm; P2=P0 + vitamin E 200

ppm;
P3=P0 + combination of Se organic 0.2 ppm and vitamin E 200 ppm

CONCLUSION

Fortification diet with Se organic 0.2 ppm, vitamin E 200 ppm, and
combination of vitamin E 200 ppm and Se organic 0.2 ppm did not affected the
performances of kampong chickens, but increased Se content of meat.
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THE EFFECT OF FEEDING ZINC (Zn) AND VITAMIN E FORTIFIED
DIETS ON DUCK EGG QUALITY STORED AT DIFFERENT
TEMPERATURE DURING 21 DAYS

Sumiati®, Widya Hermana®, Arif Darmawan®, Neni Nuraeni®
YDepartment of Nutrition and Feed Technology, Faculty of Animal Science,
Bogor Agricultural University (IPB), JIn Agatis, Kampus IPB Dramaga, Bogor 16680

ABSTRACT

Egg’s yolk contain omega-3 and omega-6 fatty acid that easily oxidized during
storage, so it needs to be protected. The objective of this study was to evaluate the effect of
feeding Zn and vitamin E fortified diets on duck egg quality stored at different temperature
during 21 days. This study used a completely randomized design (CRD) 15 treatment, 3
replication. The treatment were combination treatment diet (R1, R2, R3, R4, R5), stored
temperature (T30 and T5) and stored periode (DO and D21). The treatment diets were
R1(control diet), R2(R1+40 IU of vitamin E), R3(R1+80 IU of vitamin E), R4 (R1+100 ppm
ZnOrganic), and R5(R1+200 ppm ZnOrganic). Ninety duck eggs used in this study.
Parameters observed were egg weight, the percentage of eggshell weight, aloumen weight
and yolk weight, haugh unit, yolk color score, and eggshell thickness. The results showed
that fortification of Zn 200 ppm in the diet could maintain the egg quality stored at room
temperature (30 °C) during 21 days. Fortification of vitamin E 80 IU in the diets was able to
maintain the egg quality at refrigerator (5 °C) during 21 days. It concluded that fortification
Zn and vitamin E in the diet could maintain the quality of duck egg stored during 21 days.

Key words: Duck eggs, Physical quality egg, Storage, Vitamin E, Zn organic
INTRODUCTION

Duck egg production in Indonesia in 2012-2014 were 275.938, 290. 369 and
297.074 tonnes per year, respectively, while egg production of laying hens were
1.139.949, 1.224.402, and 1.299.199 tons per year respectively (BPS 2015).Duck
eggs contain 12.81 g of protein and 13.77 g of fat per 100 g egg (USDA 2015).

Eggs are good source of fatty acids, egg yolks contain omega-3 and omega-6
fatty acids as DHA (Docosahexaenoic Acid)and EPA(Docosahexaenoic
Acid) derived from feed (Hartono et al., 2008). Omega-3 and omega-6 fatty acids
have a beneficial effect to prevent cardiovascular disease, cancer, alzheimer and
schizophrenia (Simopoulos 2002). Unsaturated fatty acids susceptible to damage due
to oxidation process during storage. Therefore, omega-3 and omega-6 fatty acids in
duck eggs need to be protected by the addition of antioxidants in the
diets. Antioxidants in biological systems has a role in counteracting free radicals that
can resist oxidative damage, while antioxidants in the food system has a role for
inhibiting the fat oxidation (Hartanto 2012).

Vitamin E and Zn can be added to ducks dietas natural antioxidants that can be
metabolized and transferred into the egg.Vitamin E is fat soluble and as antioxidants
has a role for breaking the chain of peroxide in membranes and protecting
PUFAS (Poly Unsaturated Fatty Acids) from oxidation (Iswara 2009). Rink and
Kirchner (2000) states that Zn act as antioxidants and protect the cells from the
effects of oxidative damage. The objective of this study was to evaluate the effect of
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feeding Zn and vitamin E fortified diets on duck egg quality stored at different
temperature during 21 days.

MATERIALS AND METHODS

The diets were isocaloric (2850 kcal ME / kg) and isoprotein (16%) (Leeson
and Summers, 2005). The composition and nutrients content in the experimental
dietsis presented in Table 1.

Table 1. The composition and nutrientscontent of control diet (R1), as fed

Feed Ingredient (%)
Yellow corn 46
Rice bran 15.2
Soybean meal 19
Fish meal 8
Palm oil 35
Fish oil 1
CaCOs3 6.5
NaCl 0.2
Premix 0.5
DL-Methionin 0.1
Total 100
Nutrient content *

Crude protein (%) 15.9
Crude fiber (%) 10.3
Crude fat (%) 3:562
Ash (%) 125
Gross energy (kcal /kg) 3788

* Analysis at Laboratory of Nutrition and Feed Technology ,Faculty of Animal Science ,Bogor
Agriculture University, 2014

A total of 90 of 20 weeks old ducks were randomly divided into five
treatments.This study used a completely randomized design with 5 treatments and 3
replications. The treatments were combination of treatment diets (R1, R2, R3, R4,
R5), storage temperature (T30 and T5) and storage periode (DO and D21). The
treatment diets were R1(control diet), R2(R1+40 IU vitamin E), R3(R1+80 IU
vitamin E), R4 (R1+100 ppm ZnOrganic), and R5(R1+200 ppm ZnOrganic). The
ducks were given adaptation periode for 2 weeks at the age of 20-22 weeks to
introduce the treatmentdiet. The Pattern of dietadaptation was 75% of commercial
ration (CR) and 25% treatment diet (TD) during 4 days, 50% CR and 50% TDduring
4 days, 25% CR and 75% TD during 3 days and 0% CR and 100% TD for the last 3
days. Treatment diets were fed for 8 weeks at 22-30 weeks of age and the water was
given ad libitum each day.Two eggs from each replications were separated to be
stored for 0 days and 21 days (room temperature and refrigerator). After21 days, the
eggs were measured for quality of the eggs including egg weight (g), percentage of
yolk weight (g), albumen weight (g), and egg shell weight (g), eggshell thickness
(mm), yolk color score, and Haugh unit.Yolk color scores was measured by
the Roche Yolk Colour Fan with scale numbers 1-15.
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Haugh unit was obtained by calculating in the logarithm of the high of albumenand
then transformed into a correction value of the function of egg weight (Wahju 1997).

HU = Log 100 (H + 7.57 - 1.7. W %*")
Description:H = high of aloumen; W = eggs weight

Data Analysis

The data were analyzed by analysis of variance. if there was a difference
between treatments, the data were further analysed using Duncan’s multiple range
test according to Steel and Torrie (1993).

RESULTS AND DISCUSSION

Egg weights

Addition of vitamin E, organic Zn and storage of eggs at 5°C decreased eggs
weight significantly (P <0.05). The effect of treatments on egg weight of ducks is
presented in Table 2.
Table 2. Effect of treatment on egg weight

Treatments Egg weight (g/egq)
R1DO 66.56 + 1.95%°
R2D0 73.74 +3.27°
R3DO 68.34 + 5.22%¢
R4DO0 63.88 + 2.04"
R5D0 69.93 + 4.22%

R1T1D21 64.28 + 4.85
R2T1D21 65.42 + 2.28%°
R3T1D21 63.31 + 5.22"
R4T1D21 54.73 + 4.40°
R5T1D21 64.62 + 1.78%°
R1T2D21 62.87 +5.15"
R2T2D21 67.40 + 0.80%°
R3T2D21 60.13 + 3.71“
R4T2D21 64.73 + 10.01*°
R5T2D21 64.97 + 7.12%°

Notes: mean in the same column with different superscripts differ significantly (P <0.05)

R1DO0 (diet without vitamin E and Organic Zinc and storage), R2D0 (R1+ 40 IU vitamun E, without
storage), R3D0 (R1+ 80 IU vitamun E, without storage), R4D0 (R1+ 100 ppm Zn organic, without
storage), R5D0 (R1+ 200 ppm Zn organic, without storage), R1T1D21 (R1+ storage of 21 days at a
temperature of 29.29 -30.07 ° C), R2T1D21 (R1+ 40 IU vitamun E, Storage 21 days at a temperature
0f 29.29 -30.07 ° C ),R3T1D21(R1+ 80 IU vitamun E, storage of 21 days at a temperature of 29.29 -
30.07 ° C), R4T1D21 (R1+ 100 ppm Zn organic, Storage 21 days at a temperature of 29.29 -30.07 °
C), R5T1D21(R1+ 200 ppm Zn organic, Storage 21 days at a temperature of 29.29 ° -30.07 °
C), R1T2D21 (R1+storage of 21 days at a temperature of 5°C), R2T2D21 (R1 + 40 IU vitamun E,
Storage 21 days at a temperature of 5°C), R3T2D21 (R1+ 80 IU vitamun E, storage of 21 days at a
temperature of 5°C), R4T2D21 (R1+ 100 ppm Zn organic, Storage 21 days at a temperature of 5°C),
R5T2D21 (R1+ 200 ppm Zn organic, 21 days storage at 5°C temperature)
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The average of eggs weight without storage wasrange from 63.88-73.74
g/egg. Storage of eggs for 21 days decreased eggs weight. Chukwuka et al. (2011)
stated that the eggs quality was influenced by the management of housing and
feeding, egg storage time and temperature.

Addition of 40 IU vitamin E in the diet without storage treatmentresulted
heavier eggs than the control diet (R1DO0). The results showed that egg weight
decreased after 21 days of storage both at refrigerator temperature and at room
temperature. Egg storage at room temperature (29.29-30.07 °C)for 21 days
decreased egg weight as much as 8.79%. Supplementation of 100 ppm Zn was not
able to sustain the eggs weight stored during 21 days at room temperature (29.29 -
30.07 °C). According to Raji et al. (2009) that the storage for 28 days at the
temperature of 32 °C and 5 °C decreased egg weight as much as 13.33% and 6.10%.
The eggs stored at 30°C for 20 days would loss exosamine and hexose of ovomucin
by approximately 50% and decrease sialic acid by 12% (Stadelman and Cotterill
1995). EFSA Panel on Biological Hazards (2014) stated that the the eggs weight
reduced during storage due to loss of water vapor and carbon dioxide through pores
of egg shell.

Eggshell Weights

Addition of vitamin E, organic Zn and eggs storage at 5°C and room
temperature (29.29 -30.07 °C) did not affect the percentage of eggshell weight. The
effect of treatments onshell weight and shell weight percentages was presented in
Table 3.

Table 3. The effect of treatment of shell weight and shell weight percentages

Treatment Eggshell weights (g) Eggshell weight percentage (%)
R1D0O 8.69 +0.54 13.05+£0.85
R2D0 8.74 £0.70 11.85+0.86
R3D0 8:20 £0.23 12.03+£0.75
R4D0 8.33+£0.30 13.05+0.88
R5D0 8.26 £ 0.39 11.82+0.24

R1T1D21 7.62+0.28 11.88 £0.70

R2T1D21 7.95+0.35 12.15+0.11

R3T1D21 7:20£0.59 11.37 £0.00

RAT1D21 6.90 £1.13 12.66 +2.33

R5T1D21 7.60 £ 0.40 11.77 £0.82

R1T2D21 8.18+0.54 13.03+£0.28

R2T2D21 8.30 £0.36 12.31£0.44

R3T2D21 7.77 £0.84 1292 +1.24

R4T2D21 7.53+£0.72 11.72 £0.76

R5T2D21 8.00£0.95 1240 £1.76

According to Namra et al. (2009), the decreasing of eggshell weight percentage

can be due toantagonist interaction between Zn and Ca when given in high amounts.
The addition of 200 ppm organic Zn in the diet in this study did not inhibit Ca
metabolism and it was suported by previous study that the addition of 200 ppm
organic Zn did not decrease the precentage og egg shell weight (Darmawan 2013).
Standart of egg shell weight percentage is 12.0% (Suprijatnaet al. 2005). The
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percentage of egg shell weight stored at 5 °C was 11.72% -13.03%, while the
percentage of egg shell weight stored at room temperature was 11.37% -
12.66%). Idowu et al. (2011) stated that the addition of various types of Zn could
improve egg weight, shell thickness, shell weight and Haugh units.

Albumen Weight

Addition of vitamin E, organic Zn and eggs storage at 5°C and room
temperature  (29.29 -30.07°C) decreased the percentage of albumen weight
significantly (P<0.05). Effect of treatmentsof albumen and albumen weight
percentages is presented in Table 4.

Albumen weight without storage treatments was34.41-37.06 g. According to
Budiman and Rukmiasih (2007), the albumen weight was 33.96 + 3.94 g, while
according Nugraha et al. (2013) albumen weights ranged from 36.90-37.56 g. The
addition of 100 ppm of organic Zn resulted the largest albumen weight pesentageby
55.34%. Idowu et al. (2011) stated that the addition of 35 ppm Zn in the dietled to
a decrease in the percentage of albumen weight than the control. Darmawan (2013)
stated that addition of 200 ppm Zn in the diet produced albumen weight of 30.37 g
(56.65%) - 32.32 g (55.88%).

Table 4. Effect of treatments of alboumen and albumen weight percentage

Treatments Albumen weight (g) The percentage of Albumen (%)
R1DO 34.41 +2:24 51.65 + 2.25%
R2DO0 36.94 + 3.63 50.02 + 2.84%
R3DO0 37.04+0.81 54.35 + 3.05%
R4D0 35.38 +2.71 55.34 + 2.81°
R5D0 37.06 +2.78 52.97 +1.08%°

R1T1D21 28.27 +3.80 43.85 + 2.66%

R2T1D21 21.95 +0.95 33.61 +2.62f

R3T1D21 29.40 + 2:43 46.44 + 0.00°*
R4T1D21 28.03 +4:11 51.53 + 9.65%™
R5T1D21 27.20 +0.60 39.61 +1.97°

R1T2D21 31.08 +3:22 49.40 + 177
R2T2D21 30.33 +2:58 45.04 + 4.36°
R3T2D21 28.07 + 3.62 46.76 + 6.57"°%
R4T2D21 29.83 + 8.62 45.60 + 7.79%%
R5T2D21 31.60 + 3:58 48.66 + 2.38%

Notes: mean in the same column with different superscripts differ significantly (P <0.05)

The addition of 40 1U vitamin E and 200 ppm Zn has not been able to maintain
(P >0.05) the albumen weight percentage stored for 21 days at room
temperature. Raji et al. (2009) stated, that declining of aloumen weight was caused
by the increasing of storage temperature. The Storage leads to loss of CO jand water
in albumen through eggshell pores and change the carbonic acid into carbon dioxide
(Raji et al. 2009). Stadelman and Cotterill (1995) stated that the component of
albumen was water ,protein and ash which was 88%,10,6% and 0,6% respectively.

Yolk Weight
Addition of vitamin E, organic Zn and eggs storage at 5°C and room temperature
(29.29 -30.07°C) increased the percentage of yolk weight significantly (P<0.05). Effect
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of the treatments of yolk weight and egg yolk weight percentage can be seen in Table
5.

Addition of 40 IU Vitamin E without storage resulted the largest percentage of
yolk weight by 28.06 g (38.13 £ 3.14%), while the addition of 100 ppm Zn organic
caused a smaller percentage of yolk weight (31.61 + 2.45%) than the control.
Suprijatna et al. (2005) stated that the percentage of the yolk weight was
35.4%. Bell and Weaver (2002) stated that the percentage of yolk weight was
around 30% -32% of the egg weight. The addition of 30 ppm vitaminE and 0.15
ppm  selenium in the diet could increase the yolk weight as much as
0.7%(Zdunczyk et al. 2013).

The yolk percentage of this study increased both of storage at room temperature
and 5 ° C. The suplementation of 40 IU vitamin E and 200 ppm organic Zn with
storage treatment for 21 days at room temperature caused the increasing of yolk
weight. The increasing of yolk weight can be caused by the movement of water from
the albumen into the yolk. According to Stadelman and Cotterill (1995) , water move
from the albumen into the yolk during storage of eggs that will reduce the solid
concentration in yolk. Rose et al. (1966) stated that solid concentration in the yolk
(52.29%) stored at 4 ° C for one week decreased to 50.09%. Fromm (1966) in his
research stated that the eggs stored at 24 ° C for 16 days led to decrease the yolk solid
concentration of 53.5% to 49%. In addition, the increasing of yolk weight percentage
can be caused by decreasing of albumen and egg shell weight. The content of the yolk
was dominated by lipids (31.8% -35.5%) and protein (15.7% -16.6%), while the
composition of inorganic elements in yolk was about 1.1% as ash (Stadelman and
Cotterill 1995).

Table 5. Effect of the treatments of egg yolk weight and yolk weight percentage

Treatments Yolk weight (g) The yolk percentage (%)
R1DO 23.47 +1.80 35.29 + 2.84%f
R2DO0 28.06 + 1.45 38.13 + 3.14%
R3DO0 23.10 +4.25 33.61 +3.78°
R4DO 20.18 +1.44 31.61 +2.45'
R5D0 24.61 +1.23 35.21 + 0.85%f

R1T1D21 28.40+1.14 44.27 +1.96"
R2T1D21 35.52 +2.88 5423 +2.51°
R3T1D21 26.71 +2.20 42.19 +0.00"*
R4T1D21 19.80 +7.23 35.82 + 11.94%%
R5T1D21 30.70 + 1.90 4751 + 2.54®
R1T2D21 23.60 +1.92 37.57 +1.86%
R2T2D21 28.77 +£3.16 42.65 + 4.21°
R3T2D21 24.30 +4.04 40.32 + 5.45"°%f
R4T2D21 27.37 +4.80 42.68 + 7.37°
R5T2D21 25.37 + 4.57 38.94 + 3.97°df

Notes: mean in the same column with different superscripts differ significantly (P <0.05)
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Haugh Unit

Addition of vitamin E, organic Zn and eggs storage at 5°C and room
temperature (29.29 -30.07°C) decreased the value of Haugh units significantly
(P<0.05). Effect of the treatments of the Haugh unitis presented in Table 6.

The results showed that suplementation of 200 ppm organic Zinc without
storage resulted the highest Haugh unit value. According to Stadelman and Cotteril
1995, egg quality was divided into several categories, namely AA quality (Haugh
unit value more than 72), A quality (Haugh unit value 60-72), and B quality (Haugh
unit values less than 60). The Haugh unitvalue of the fresh egg was AA egg quality.

Addition of 200 ppm Zinc decreased as much as 7.78% Haugh unit value after
being stored for 21 days at temperature of 5°C. Zdunczykv et al. (2013) stated that
the addition of vitamin 30 ppm E increased the Haugh unit value of 5. 02%, while
Idowu et al. (2011) stated that the addition of 35 ppm Zincincreased the Haugh
unit until 4.59%. The higher Haugh unit value showed the greater the quality of
albumen protein (Stadelman and Cotterill 1995). Ovomucin was a type of protein
found in albumen that contribute to make the structure of albumen.

Table 6. Effect of treatments of the Haugh unit value

Treatment Haugh Unit
R1DO 91.21 + 6.49%
R2DO0 91.79 + 1.96%
R3DO0 93.52 + 4.60°
R4DO0 91.14 + 3.79%°
R5D0 93.56 + 3.49°

R1T1D21 68.61 + 6.28°

R2T1D21 48.06 + 14.52¢

R3T1D21 69.48 +2.11%°

R4T1D21 64.42 +2.12"

R5T1D21 51.46 + 18.93¢

R1T2D21 77.38 + 7.20°

R2T2D21 70.43 + 8.46%'

R3T2D21 84.74 + 6.44%

R4T2D21 75.09 + 1.83f

R5T2D21 86.28 + 5.48%°

Notes: mean in the same column with different superscripts differ significantly (P <0.05)

Yolk Colour Scores

Addition of vitamin E, organic Zn and eggs storage at 5°C and room
temperature (29.29 -30.07°C) decreased the yolk colour scoressignificantly (P<0.05).
Effect of treatment of yolk color scores is presented in Table 7. The results showed
that the suplementation of Zn and vitamin E with 46% yellow corn in the
dietsresulted the yolk color score of 6.61-7.89. The feed Xanthophylls in the
diets will lead the colour of orange or red yolk (Castaneda et al. 2005). Yellow
corns contain xanthophylls about 17 mg/ kg (Moros et al. 2002).Eggs stored at 5 ° C
for 21 days had lower yolk scores than the those at room temperature. The
suplementation of 80 IU vitamin E without storage resulted in low yolk scores, but it
could maintain yolk colour score after being stored for 21 days at 5°C as well as at
room temperature.
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Table 7. Effect of treatments of yolk color scores

Treatment yolk colorscores
R1DO 7.72 £0.67°
R2D0 7.61 £0.10°
R3DO0 6.61 + 2.26%®
R4DO 7.89 +0.38°
R5D0 7.56 + 0.63°

R1T1D21 2.83 +1.04%

R2T1D21 1.75 + 0.25°

R3T1D21 6.50 + 0.00®

R4T1D21 3.17 + 0.58%

R5T1D21 3.50 + 0.00°

R1T2D21 7.50 + 0.50°

R2T2D21 7.67 £0.58°

R3T2D21 5.33+1.15°

R4T2D21 5.67 +1.53"

R5T2D21 6.67 +0.58%

Notes: mean in the same column with different superscripts differ significantly (P <0.05)

The yolk color scores that resulted byaddition of 100 ppm and 200 ppm Zinc in
the diet was not different from the control. The decreasing of yolk color score after a
21-day storage can be due todeclining of yolk fat quality due to oxidation
process. The storage of eggs caused the displacement of water from the albumen
into the yolk and reduced lysozime content and rupturedthe vitelin membranes
(Bieber et al. 2015). Yolk color scores was affected by the chemical structure of
thexanthophylls, antioxidants and fat content in the feed (Stadelman and Cotterill
1995).

Eggshell Thickness

Addition of vitamin E, organic Zn and eggs storage at 5°C and room
temperature  (29.29 -30.07°C) decreased the eggshell thickness significantly
(P<0.05). Effect of treatments of eggshell thicknessis presented in Table 8.

Addition of 40 IU resulted the largest eggshell thickness (0.38 mm =
0.02). The eggshell thickness that resulted by suplementation of 200 ppm organic
Zinc was not differ from the control, it was consistent with the study of Darmawan
(2013) that the addition of 200 ppm organic Zinc did not interfere the calcium
metabolism. The supplement of 100 ppm Zn organic with the storage treatment
during 21 days at room temperature reduced the eggshell thickness. Zinc has
important role in the formation of egg shell and membrane cell, because Zn was a
cofactor of enzyme for the formation of eggshell carbonate (Idowu et al. 2011). The
results showed that the longer the eggs stored would reduce eggshell thickness
because of carbonate ions evaporation during storage. Eggshell contains calcium
carbonate (94%) , magnesium carbonate (1%), calcium phosphate (1%), and organic
materials such as proteins (4%) (Stadelman and Cotterill 1995).
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Table 8. Effect of treatments of eggshell thickness (mm)

Treatments Eggshell thickness (mm)
R1DO 0.36 +0.03®
R2D0 0.39 +0.02°
R3DO0 0.39 + 0.00°
R4DO 0.37 +0.05®
R5D0 0.37 £0.02%®

R1T1D21 0.36 +0.01%®
R2T1D21 0.35 + 0.00%°
R3T1D21 0.35 + 0.00%°
R4T1D21 0.30 +0.05°
R5T1D21 0.35 + 0.02%¢
R1T2D21 0.35 + 0.05%°
R2T2D21 0.39 +0.01°
R3T2D21 0.36 +0.03®
R4T2D21 0.34 +0.03%°
R5T2D21 0.33 +0.03"™

Notes: mean in the same column with different superscripts differ significantly (P <0.05)

CONCLUSION

Adiition of 200 ppmzZn or80 IU vitamin E in the diet could maintain the quality
of duck egg stored during 21 days.
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ABSTRACT

This study was conducted to investigate the effect of indigenous probiotics Lactic
Acid Bacteria (LAB) on carcass characteristics and intestinal morphology of male laying
quails. Ninety two unvaccinated day old quails were assigned randomly into four treatment
supplemented groups of mixed culture probiotics LAB Lactobacillusmurinus (Ar3),
Streptococcus thermophilus (Kd2), and Pediococcus acidilactici (Kp6). The fourth
treatments were (T0) one group of unsupplemented birds as control and (T1), (T2), (T3)
were supplemented orraly with that those probiotics as much as 10°, 10® and 10°
CFU/ml/bird/day respectively.All of treatment groups were replicated into four, with six
birds each. The antibiotic-free diet was formulated and provided ad libitum. At the end of
experiment, the euthanasia of 24 quails were measured to obtain data of slaughtered weight,
carcass weight and carcass parts (breast, thigh, wing and back) and intestinal morphology.
The data were analyzed by analysis of variance followed by Duncan’s Multiple Range Test
(DMRT). The results showed that the slaughtered weight, carcass weight and breast weight
were significantly affected by probiotics Lactic Acid Bacteria (P<0,05) and improved
significantly of intestinal morphology of quails .

Keywords: Probiotics lactic acid bacteria, Carcass characteristic, Intestinal morphology,
Male layingquails

INTRODUCTION

The ban on antibiotics as growth promoters has been a challenge for animal
nutrition, increasing the need to find alternative methods to control intestinal health.
There is currently a world trend to reduce the use of antibiotics in animal feed due to
protect animal products from antibiotic residues, as well as the concern that some
therapeutic treatments for human diseases might be jeopardized due to the
appearance of resistant bacteria (Javadi et al., 2012). Probiotics is alternative to
antibiotics as growth promoters of broilers (Sri-Harimurti and Rahayu, 2010); and
defined as living microorganism which given to animals, assist in the establishment
of an intestinal microbial balance which is beneficial to the host and antagonistic to
harmful microbes (Denly et al.2003), and gut health resulting in greater intestinal
enzyme activities and nutrient availability (Angel et al., 2005; Willis and Reid,2008).
Potential beneficial effects of probiotics for farm animals such as greater resistance
to infectious diseases, increased growth rate, improved feed conversion, improved
digestion, better absorption of nutrients, improved carcass quality and less
contamination (Tannock, 1999). Reported by Sri-Harimurtiet al.(2014), that
probiotics induced to enhancement of short chain fatty acids of male quails. The
short chain fatty acids which are by products of bacterial fermentation stimulate the
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proliferation of epithelial cells of the intestine (Ichikawa et al., 1999 in Gunal et al.,
2006). The main objective was to study the carcass characteristics and intestinal
morphology affected by administered indigenous probiotics Lactic Acid Bacteria
(LAB).

MATERIALS AND METHODS

A total of 96 day old of male quails were used in this study conducted at
Laboratory of Poultry Science, Faculty of Animal Science, Gadjah Mada University,
Yogyakarta, Indonesia. Chicks were individually weighed and randomly divided into
4 treatment groups of Lactic Acid Bacteria probiotics mixture of
Lactobacillusmurinus (Ar3), Streptococcus thermophilus (Kd2), and Pediococcus
acidilactici (Kp6) which were orally supplementation consisted of (T0O) one group of
unsupplemented and three groups of supplemented chickens as much as 107(T1),
10%(T2) and 10°CFU/ml/bird/day (T3) respectively. All of treatment groups were
replicated into 4, with 6 chickens each. The antibiotic-free diet was formulated and
provided ad libitum. To study the carcass characteristics of birds, six birds from each
treatment group were sacrificed on 6" week of age. Weight of carcass and cut up
meat parts were calculated separately. To study the intestinal morphology, 4 cm
segments of duodenum (from the top of one side loop to distal), jejunum and ileum
(from Mickel diverticulum to distal) were removed, rinsed, and placed into 10%
buffered formalin until further processing (histological process followed
haematoxylin-eosin stained). Pictures of villus height and width, crypt depth were
obtained with Olympus BX 51 microscope replenished by Olympus DP 12 projector
in magnification 40 x, and used the monitor of JVC TMH 1750C. The data were
analyzed using analysis of variance in a Completely Randomized Design and means
were compared for significant differences by Duncan New Multiple Range Test.

RESULTS AND DISCUSSION

The result of same studies of supplementation of these indigenous lactic acid
bacteria as probiotics to broiler has been showed that its benefited the host by
stimulating appetite. Higher cumulative feed in take was inline with the greater live
body weight or slaughtered weight(Sri-Harimurti and Widodo, 2014). Thus, higher
slaughtered weightwas inline with the greater carcass weight and breast of male
quail.

Result for carcass characteristics analyses shown in Table 1. Result for
production parts parameters showed the all of the treatments not significantly
affected on weight of thigh, wing and back. However slaughtered weight, carcass
weight and breast of male quail were statistically significant (P<0.05) from the
control groups (unsupplemented probiotics). Those results were supported by
Peyman et al. (2014) that supplementation of lactic acid, butyric acid and acetic acid
significantly increased live body weight of male Japanese quail but not sgnificantly
affected on carcass weight, thigh, wing and back.

Regarding the intestinal morphology traits, the results as presented in Table 2
showed a positif effect of probiotics on villi height, villi width and crypt depth of
duodenum, jejunum and ileum.That those were statistically significant (P<0.05) from
the control groups (unsupplemented probiotics).
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Table 1. Effect of probiotics supplementation on slaughtered weight, carcass
weight, carcass partsof male laying quails

T0 Tl T2 T3
Slaughtered weight (g) ~ 145.25+3.77*°  155.046.78"  177.25#5.38°  162.25+6.80"
Carcass weight (g) 97.0+1.41° 106.045.60°  107.75+3.86°  111.0+8.98"
Breast (g) 32.25+1.71° 38.0+5.48° 38.75+1.71° 42.5+3.42°
Thigh (g) 24.0+2.94 26.5+1.73 23.25+3.20 25.75+3.86
Wing (q) 10+0.8 10.75+2.21 11.75+1.50 12.75+2.62
Back (g) 30.75+2.21 30.75+3.50 34.0+0.81 30.0+3.56

@dnMeans with different superscripts columnwise differ significantly at (P< 0.05).

Table 2. Effect of probiotics supplementation on intestinal morphology of male

laying quails
Segmentof Supplementation of probiotics treatments
intestine T0 T1 T2 T3
Duodenum
Villus height(um) ~ 271.3+2.868° 322.7 +1.846° 324.8+2.061° 316.6 +10.199"
Villuswidth(pm) 113.6 +4.336°  138.6 +2.359"  146.7 +16.635"  145.3 +5.856"
Crypt depth(um) 61.3+1.497° 725 +6.250" 69.9 +4.558" 69.1 +4.578"
Jejunum
Villusheight(um) 256.7 £2.521*°  293.2 #13.020° 285.7 #11.274°  288.4 +3.805"
Villuswidth(um) 64.0 +8.444*  123.6 +10.141° 134.7 #19.412° 124.3 +15.658"
Crypt depth(um) 43.5 +1.979° 65.1 +3.245" 60.8 +5.302" 67.0 +6.489"
lleum
Villusheight(um) ~ 176.7 +3.897°  2445+1.161°  253.7+9.477°  246.5 +6.654"
Villuswidth(um) 59.9 +4.368" 86.6 +5.942" 85.9 +6.235" 91.9 +3.549"
Crypt depth(um) 33,5 +1,927° 55,7 +1,314° 55,7 +3,560° 55 +6,738°

&b Means with different superscripts columnwise differ significantly at (P< 0.05); TO: Control; T1:
T2;T310"; 10%; 10° CFU/ml/bird/day

Thus, it can be indicated that the improvement of intestinal histological
changes associated with a higher ileal short-chain fatty acid production. The short
chain fatty acids especially butyric acid stimulate the proliferation of epithelial cells
of the intestine.Lactic acid bacteria do not produce butyric acid themself, they
increase butyric acid concentration in the gut indirectly, as they stimulate
proliferation of butyric acid producing bacteria. This mechanism is called “cross-
feeding mechanism” (Van Immerseel et al. 2009). Those reports were supported by
Sri-Harimurti et al. (2014) that oral supplementationof mixture Lactobacillusmurinus
(Ar3), Streptococcus thermophilus (Kd2), and Pediococcus acidilactici (Kp6) as
probiotics, increased the production of short chain fatty acids propionate and butyrate
in the ileum of male quail.
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ABSTRACT

This research was aimed to reduce the blood and meat cholesterols of broiler and to
know the glucose and uric acid. The research materials were 80 female day old chickens
(DOC) of broiler MB 200 Platinum DOCs which were reared for 5 weeks at battery-postal
cages and herbal mixture consisted of several herbal ingredients such as moringa leaves,
noni fruit, turmeric, garlic and ginger which fermented with lactic acid bacteria (LAB). The
research method was in vivo experimental using a completely randomized design (CRD)
with 4 treatments, and each treatment was repeated 5 times, there were 4 broiler chickens at
each repetition. Treatment consisted of Rq: Feed with herbal mixture addition of 0%; R;:
Feed with herbal mixture addition of 2%; R,: Feed with herbal mixture addition of 4%; and
Rs: Feed with herbal mixture addition of 6%. Data were analyzed using analysis of variance.
The results showed that the use of herbal mixture in feed with different levels were
significantly different (P<0.05) on blood and breast meat cholesterols but were not
significant (P>0.05) on blood glucose and uric acid. The conclusion of this research was that
the mixed herbs could be used in broiler feed up to 6% which could reduce blood and breast
meat cholesterols; it could be used as feed additif which acts in maintain stamina and health
of broiler.

Keywords: Broiler, Cholesterol, Mixed herbs, Protein

INTRODUCTION

The growth and health of broiler chicken are very much affected by the quality
and quantity of the given feed. The quality of feed’s nutrient not necessarily gives
optimum growth effect so breeders usualy give feed additives which can spur the
growth. In the last five years, the government has begun to limit the use additives in
the form of antibiotic. The continous use of antibiotic can cause residue in the
chicken meat. So, more natural alternatives should be found, one which can increase
growth but still safe for human.

Feed additives like probiotics, vitamins, hormones, and herbal plants can be
used as antibiotic alternatives as well as enhancer of chicken’s appetite and
health.Feeding chicken with herbs is aimed to improve animal health and
stamina,growth stimulator, feed efficiency improvement, and the most important is
reducing fat and cholesterol.

Herbs which are usually used for chicken includingMorinda citrifolia L.fruit,
Andrographis paniculata (Burm.f.) Wall. ex. Nees leaves,Zingiberofficinale L. tuber,
Curcuma domestica Valeton. tuber,Languas galangal Stuntz. tuber,Curcuma
xanthorrhiza Roxb. tuber, PiperbetleL. leaves, Phaleria macrocarpa Boer.,
Kaempferia galanga L. tuber,Allium sativum L. bulbetc. Herbs can be used as single
or mixed preparations and served through drinking water and or feed (Shahid and
Bhanger, 2006;Karadi et al., 2006; Sharma et al., 2013).
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METHODS

The study used 100 broiler chickens. Cages used were cage group. Broiler
chickens were placed in 20 different cages each cage filled with 4 broilers equipped
with a tube feeder and a drink. The feed material used consisted of soybean meal,
fish meal, lysine, methionine were purchased from PT. Cheil Jedang Superfeed
Indonesia, corn, bran, coconut oil, topmix, lime, and fermeherbafit, consisting of
100 g turmeric, 100 g ginger, 50 g noni, 25 g garlic, 25 g moringa leaves, 10 g sugar
and 100 ml water. Herbal ingredients are chopped and fermented with lactic acid
bacteria (LAB), incubated in batch culture for 3 days. After dried at 40 ° C for 2 days
and then mashed. Fermeherbafit nutrient content are 2200 kcal Metabolic Energy,
11.90% Crude Protein, 3.84% Crude Fat, 14.51% Crude Fiber, 0.07% Calcium and
1.4% Phosphorous (results of laboratory analysis of Animal Nutrition and Feed
Science, 2014).

The study was conducted by using a completely randomized design (CRD),
with four kinds of treatment i.e. Ro = Control (fermeherbafit 0%), R; = fermeherbafit
(2%), R, = fermeherbafit (4%), and R; = fermeherbafit (6%). Data were analyzed
using analysis of variance (Steel and Torrie, 1993). The composition of feed is
presented in Table 1.

Table 1. Nutrien Composition of Feed

Feedstuffs 50 Ry R; Rs

0
Corn 50 50 50 50
Bran 15 13 11 9
Soybean Meal 20 20 20 20
Fish Meal 10 10 10 10
Coconut Oil 3.5 3.5 3.5 3.5
Premix 0.5 0.5 0.5 0.5
CaCO4 0.5 0.5 0.5 0.5
Methionin 0.25 0.25 0.25 0.25
Lysin 0.25 0.25 0.25 0.25
Mixed herbs** 0 2 4 6
Total 100 100 100 100
Nutrien contents
Crude Protein (%)* 21.2 21.21 21.21 21.22
Metabolized energy (kcal/kg)* 3086 3086 3086 3086
Crude Fat (%)* 4.05 4.032 4.013 3.995
Crude Fiber (%)* 4.2 4.252 4.304 4,356
Ca (%)* 0.967 0.967 0.967 0.967
P (av) (%)* 0.5005 0.501 0.501 0.501
Lysin (%)* 0.7985 0.799 0.799 0.799
Methionin (%)* 0.545 0.545 0.545 0.545

Source: *) based on the calculation of table NRC (1994), **) The results of the analysis at the
laboratory Animal Nutrition ad Feed Science Faculty of Animal Science Jenderal Soedirman
University (2014).

Research was started from January 16", 2015 until February 20 ™, 2015. The
parameters measured in the study were cholesterol, glukosa and uric acid in blood
broiler chiken. Blood cholesterol was determined by enzymatic activity of
cholesterol oxidase para-amino phenazone (CHODPAP).Triglyceride was
determined using enzymatic colorimetric method (DiaSys,Germany). Glucose and
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Uric acid content calculation used calorymathic enzymatic test method with urease
and PAP as catalist reaction indicators.

Statistical analyses:Data were analyzed using Nested ANOVA Completely
Randomized Design (CRD). Any significant differences found between treatments,
was then followed by the Honestly Significant Differences test (Steel and Torrie,
1994).

RESULTS AND DISCUSSION

Proximat analysis of mixed herbs consists of 12.29%protein, 3.08%lipid,
13.6%raw fiber, 62.51%BETN, 17681.34 ppm Fe mineral, 55.02 ppm Se mineral
and 2242.92 ppm Zn mineral.

Blood, breast meat, leg meat and liver cholesterol profiles decreased following
feeding with feed containing mixed herbs. Complete result was shown in Table 2.

Table 2. Average of blood, breast meat, leg meat and liver cholesterols of

broiler
Treatment Blood cholesterol (mg/dl)*  Glucose (mg/dl)™ Uric Acid
(mg/d)™
Control 111.80+17.02° 174.60+ 36.65 5.24+1.36
Mixed herbs 2% 96.20+5.54" 185.20+25.41 4.82+1.47
(w/w)
Mixed herbs 4% 90.20+9.23" 160.60+45.20 3.24+0.66
(w/w)
Mixed herbs 6 % 89.20+12.76° 177.00+38.40 3.98+1.07
(w/w)

Note ** = very significantly affected (P<0.01); * = significantly affected (P<0.05); ns = no significant.
Different notation in the same column indicated significant different

Result of ANOVA indicated that the treatment very significantly affect
(P<0.01) on the blood cholesterol, and however, the treatment did not significant
affect (P>0.05) on blood glucose, and blood uric acids

Blood cholesterol content of broiler decreased 22.21% compared with average
content of treatments were 89.20+12.76 mg/dl to 96.20+5.54 mg/dl and control was
111.80 to 17.02 mg/dl
Blood cholesterol content in this research was much lower than result from Murwani
et al. (2011) which was 94.19 to 144.32 mg/dl. In addition, Paryad and Mahmoudi
(2008) reported the blood cholesterol of broiler was 138.11 to 151.55 mg/dl, and
83.50 to 108.00 mg/dl in pullet (Bamidele and Adejumo, 2012).

Blood cholesterol of chicken fed with mixed herbs in their feed was lower
thancontrol, and its reduction was in line with the content of mixed herbs in feed
(Table 2.).1t indicated that mixed herbs consumption up to 6% could serve as lipid
and cholesterol contents reducer. Mixed herbs was used as feed additivewhich has
bioactive substances that inhibits cholesterol development in two ways, those are 1)
inhibits the rate of 3-hydroxy-3-methylglutaryle-Coenzyme A (HMG-CoA)
reductase activity which is enzyme that inhibits lovasterol from feed lipid and
metabolic lipid. As a results, the reduction in cholesterol development will occur, and
2) increase bile secretion which will bring cholesterol from intestine along with feces
out from the body. The rest of cholesterol in tissues will be returned to liver and
brought by HDL along with bile acid in intestine then will be released as excretes.
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Roos and Katan (2000) mentioned that increasing bile acid will increase the
cholesterol excretion resulting the reduction of cholesterol content in tissue.

Mixed herbs used in this study were moringa leaves, morinda fruit, curcuma
tuber, turmeric tuber and garlic bulb. Morinda fruit contains digestive enzymes,
vitamins and antibacterial substances such asantraquinon, acubinand alizarin,as well
as nutrient such as protein (9.02%) and metabolic energy (3117 kcal/kg),xeronin
andprecursor xeronin. Proxeronin will be transformed to xeronin by proxeronase in
the intestine, then absorbed by body cells to activate inactive proteins and control
structure and shape of non-active cells. Scopoletin will bind serotonin which is a
substance which usually cause narrowing the blood vessel and increasing blood
pressure (Solomon, 1998). Scopoletin are found to have analgesic property and have
an ability to control serotonin levels in the body and are responsible for most
therapeutic activity ofM.citrifolia (Wang and Su, 2001).

Glucose content in this research was 160.60+45.20 t0185.20+25.41ml/dl, lower
than result found by Bhatti et al. (2001) which was 231.82+31.38-226+15.20mli/dI.
Glucose in blood comes fromfeed carbohydrates metabolisms such as glucogenesis
process and glycogenesis synthesis from liver and muscles glycogen, glucose
regulation in blood through glycolysis, glycogenesis, glycogenolysis and
gluconeogenesis.

Uric acid was synthesized in the liver and catalyzed byxanthine
oxidase.Widhyari et al. (2009) reported the uric acid contentin broiler was 8.33 to 9.0
mg/dlandBhatti et al. (2001) was 4.16+1.34 to 4.63+1.88 mg/dl in normal chicken.
Iriyanti et al. (2014) reported that in broiler fed with functional fed, the uric acid
content was 4.53 to 7.67 mg/dl. Moringa leaves contains active substances such as
saponin, tannin, flavonoid, alkaloid and terpenoid which could be used as
antimicrobial substance (Bukar et al., 2010; Fuglie, 2001;Kaloso et al., 2010; Satoet
al., 2004; Cushine and Lamb, 2005). These active substances have mechanism in
destructing bacterial cell membrane through increasing bacterial cell wall
permeability and resulting lytic of bacterial cell (Esimone et al., 2006).

Tannin works by binding to adhesion protein of bacterial cell which acts as
bacterial surface receptor. The activity of tannin will reduce binding force and inhibit
protein synthesis for cell wall development (Agnolet al.,2003). Saponinis an active
substance which produces buoy in water as soap (Robinson,1995). Saponin also has
antibacterial activity. Saponin acts through destructing cytoplasm membranewhich
allowssynergistic effect with tannin to destruct bacterial cell permeability. Saponin
increases bacterial cell permeability and changes membrane function and structure
resulting denaturation of protein membrane (Siswandono andSoekarjo, 1995).
Saponin has molecule which is able to bind water and dissolves lipid, thus it could
reduce cell surface and bacterial cell mortality.

CONCLUSION

The use of mixed herbs in broilerchicken’s feed up to 6% could reduce to
blood cholesterol level, but levels of the blood glucose dan uric acid are relative
same.
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ABSTRACT

This study aimed to optimize the function of organic herbs as an alternative to increase
the productivity of broiler chickens, so as to overcome the problems of food, especially meat
that is safe for consumption by the public. A hundred broiler chickens from PT Wonokoyo
aged 1 day (DOC) were used in this research. Variables to be observed consisted of
productivity of broiler chickens which include weight gain, feed consumption and feed
conversion ratio. The method used in this research was experiment. Completely randomized
design was used in this research. Treatment (P) of this study were: PO: feed without herbs,
P1: feed with the addition of herbs ginger and turmeric, P2: feed with the addition of herbs
turmeric, “lempuyang”, vitamins, mixing ingredients and P3: feed with the addition of herbs:
sand ginger, garlic, ginger, galangal, turmeric, ginger, betel leaf, cinnamon bark, vitamins,
and mixing ingredients. Five replications were used in this research and every replication
contained 5 chickens. Based on the results of the analysis, it could be concluded that the
addition of organic herbs turned to be no significant effect on body weight gain, feed
consumption and feed conversion ratio of broiler chickens. Suggestion for this research is
that P3 treatment of herbal medicine should be given to determine a significant impact on the
target specific organs although those treatments showed the same statistic number.

Keywords: Feed, Organic herbs

INTRODUCTION

Recently, the rearing of broiler chickens depends completely on the feed intake
of prevention and treatment on diseases made bychemical ingredients. One positive
side of giving the chemicals to broiler chickens into increase productivity and to
maintain the health of broiler chickens. However, in contrast, there are many
negative sides which are perceived incidentally by consumers. These chemicals,
which are accumulated periodically in the chickens’ body, will become a harmful
residue to the consumers.

The emergence of the phenomenon of the insecurity of the broiler chicken meat
attracts the consumers’ attention and awareness to find alternatives to the
consumption of the meat which is safe for body health. Themeat must be free of
factory-made chemicals which are totally harmful. Both feed intake and medicines
for broiler chickens should always be safe from harmful chemicals in order to
produce harmless and safe meat for consumption.

One helpful solution that can be done is by providing naturalmedicines for the
broiler chickens to consumein the form ofmedical herbsthat are definitely free from
factory-made chemicals which are used comprehensively in the rearing of broiler
chickens. However, it has been recognized that today, most of the medical herbs
remain dangerous for human body because of the chemical use from the factory.
Therefore, there should be a prominent separation between herbs with dangerous
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chemical ingredients and natural herbs without anychemical ingredient known as
organic herbs.

These organic herbs can serve as a substitute for vaccines or medicines to
prevent and to treat broilers. Besides, it is also promising to increase the productivity
of broiler chickens by means of increasing the broilers’ appetite, increasing
metabolism in their body, cleaning diseases in the digestive tract, stimulating
hormones and enzymes as well as with a variety of other ways or performances.

Medical herbsconstitute one of thelocal potentials which are easily found in
many are as since they are planted deliberately by many people as wild plants that
grow freely in the woods and they can be obtaine that a cheap price. This will ensure
the availability of natural medicines continuously with the effect of increasing the
welfare of the people who seek for their life by supplying these medical herbs. If
these medical herbs can be function as an alternative for substituting the factory-
made medicines, the level of dependence on medicines derived from foreign
investment will no longer be found. As a result, food products can be derived from
animal protein; especially broilers in which the availability is guaranteed in a
sustainable manner with a stable and lower price for it can lessen production costs
due to the use of organic herbs.

For the last decades, a lot of research has been conducted in order to obtain the
optimal function of medical herbs. However, there are still many other kinds of
medical herbs which have not been identified yet for the purpose of increasing the
productivity or the health of the broiler chickens. For that reason, it seems to be an
urgency to conduct a research about optimization of organic herbs in feedas an effort
to increase broiler chickens’ performance.”

The statement of the problem in this research was “Is there any effect of
optimization of organic herbs in feedas an effort to increase broiler chickens’
Performance?” and the purpose of this research was to analyze the effect of adding
organic herbs in feed as an effort to increase broiler chickens’ performance.

MATERIALS AND METHOD

This research used Quantitative method which was conducted in East Java
Province. The data collection was done by experiment. Broiler chickens from PT
Wonokoyo aged 1 day (DOC) as many as 100 were used in this research. Litter
cagefor chickenwas used in this research.

Variables to be observed consisted of productivity of broiler chickens which
included weight gain, feed consumption, and feed conversion ratio. This research
used completely randomized design (CRD). Treatment (P) of this study were: PO:
feed without herbs, P1: feed with the addition of herbs ginger and turmeric, P2: feed
with the addition of herbs turmeric, “lempuyang”, vitamins, mixing ingredients and
P3: feed with the addition of herbs: sand ginger, garlic, ginger, galangal, turmeric,
ginger, betel leaf, cinnamon bark, vitamins, and mixing ingredients. Five replications
were used in this research and every replication contained 5 chickens. The data was
analyzed by analysis of variants.
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RESULTS AND DISCUSSION

The result of the observation on the research about addition of organic herbs to
the weight gain which has been done showed the average result PO (21.80 g), P1
(19.00 g), P2 (21.16 g) and P3 (23.44 g). The result of variant analysisshowed thatthe
addition of organic herbs turned to be no significant effect (P> 0.05) on body weight
gain of broiler chickens. This result indicated that there is no substantial difference
between the treatment of herbs with or without control. These herbs have not shown
any optimal potential yet from the substance of its ingredients to the target specific
organs including the weight gain of broiler chickens. However, if it is seen from the
average weight gain, it is shown that the herb is potential from the treatment P3 as an
alternative herb that can be used because of the high average value.

Surprisingly, Saenab (2002) showed that giving herbs could increase the
percentage of carcass on native chickenfor about 64 %, with the weight gain on the
body for 12 weeks as much as 1,065.5 g per head and 1,129.5 g per head. Herbs
made from plain ingredients are helpful and effective to lessen the level of fatality on
the chickens. If, in common, the fatality of the chicken reaches 4 heads, by means of
the herbs, the fatality will only reach one head. Additionally, the use herbs can also
lessen the smell of the chickens’ feces, produce low fat meat, and give a pleasant
color and a fresh aroma to the meat. A variety of these additional values practically
opens up an opportunity to increase the income of the breeders. These herbs can be
made and mixed from many ingredients that exist in our surrounding environment.
The formulation consisted of sand ginger 1 kg, garlic 1 kg, ginger 0.5 kg, galangal
0.5 kg, turmeric 0.5 kg, Curcuma zanthorrhiza0.5 kg, betel leaf 0.25 kg, and
cinnamon bark 0.5 kg, a few leaves of Phaleria macrocarpa, M-Bio, and molasses
(as source of energy). If molasses could not be found, it can be substituted by sugar.

A contradictory result is also shown by Hasbi and Sudirman (2012) in which
the purpose of their research was to increase the productivity of native chickenby
means of herbs as a feed supplement. The research was done using two treatments
namely distinguishing between giving water (P0) and giving herbs (P1) to native
chicken, by two replications, each replication consisted of 10 populations of chickens
aged 6 weeks (grower phase), so that the total population was 20 chickens.
Concentrate feed used wasBP11-B. The results showed that giving herbal
medicinewitha dose of 30 cc L-1 water contributed a real impact on chicken
consumption, with an average of1,976g, weight gain average was464.5g, and feed
conversion 4.3 kg to produce 1kg body weight, while the yield of feed consumption
to the chickens without giving herbs reached 1,878g, an average weight gain reached
only 362.5 g, and feed conversion reached 5.2 kg to produce 1kg of body weight.

The result of the observation on the impact of addition of the herbs to the feed
consumption ratio which has been done before showed averagely PO (41.73 g), P1
(45.49 g), P2 (46.12 g) and P3 (51.45 g). The result of variant analysis showed that
the addition of organic herbs turned to be no significant effect (P> 0.05) on body
weight gain of broiler chickens. This result indicated that there is no substantial
difference between the treatment of herbs with or without control. These herbs have
not shown any optimal potential yet from the substance of its ingredients to the target
specific organs including the weight gain of broiler chickens. However, if it is seen
from the average weight gain, it is shown that the herb is potential from the treatment
P3 as an alternative herb that can be used because of the high average value.
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According to Pramono (1994), galangal is beneficial as a booster for body
warmth, painkillers and it also can increase the appetite. Sand ginger contains
curcumin only about 0.006 percent; a low level of curcumin is incapable of affecting
the optimal feed consumption of broilers. Galangal, when compared to other herbs,
contains the lowest curcumin. Therefore, if we want to add galangal in feed
consumption of the chickens, it becomes necessary to increase the dose in order that
the production of broilers will be more optimal and it will also contribute a real effect
on the consumption of broiler chickens. The result of the research done by Resnawati
et al. (2002) found that the addition of galangal for about 0.02 percent up to 0.16
percent into the feedhas no significant effect to the consumption of the feed
containing energy for about 3130.5 kkal/kg and protein 20.33% given to the 5 week-
old chicken.

In addition, Fais (2010) stated that basically alkaloids of garlic extract contain
a toxin that is capable of inhibiting the growth of bacteria or causing the cell of the
bacteria to experience lysis when it is exposed to the substance. He further explained
that tannins inhibit proteolysis which functions to break down proteins into amino
acids. It is then expected that the garlic should be able to increase appetite which will
end up in the increasing of feed consumption.

Meanwhile, according to Nursal et al. (2006), ginger contains flavonoids,
phenols, terpenoids. The benefit of the ginger is to stimulate the digestive glands.
Likewise, galangal (Alpinia galanga) contains yellowish green essential oil that has
distinctive smell. The taste is bitter and it makes the tongue cool. Galangal is
beneficial to strengthen the stomach and bowels, improve digestion, and remove the
mucus from the respiratory tract. Moreover, it can also treat headaches, chest pain,
and increase appetite. Galangal seeds can also relieve colic or stomach pains,
diarrhea, and nausea (Muhlizah, 1999). Both of these herbs should be able to
improve the digestibility, which finally are able to increase the feed consumption.

The result of the observation on the impact of addition of the herbs to the feed
consumption ratio which has been done showed averagely PO (1.74), P1 (2.43), P2
(2.22) and P3 (2.21). The result of the variant analysisshowed thatthe addition of
organic herbs turned to be no significant effect (P> 0.05) on body weight gain of
broiler chickens. This result indicated that there is no substantial difference between
the treatment of herbs with or without control. These herbs have not shown any
optimal potential yet from the substance of its ingredients to the target specific
organs including feed conversion ratio of the broiler chickens.

According to Amrullah (2004), a good feed conversion ranges from 1.75 up to
2.00. Feed conversion rate is affected by three factors: the quality of feed, feeding
techniques, and mortality. Feed conversion is closely related to the body weight gain;
so the factors affecting the feed consumption and the body weight gain will also give
a salient effect on the feed conversion. If different treatment ends up with the same
body weight gain and feed consumption, it will produce the same feed conversion as
well.

CONCLUSION AND SUGGESTIONS

Based on the results of the analysis, it could be concluded that the addition of
organic herbs turned to be no significant effect on body weight gain, feed
consumption, and feed conversion ratio of broiler chickens.
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Suggestion for this research is that P3 treatment of herbal medicine should be
given to determine a significant impact on the target specific organs although those
treatments showed the same statistic number; and that further researches in relation
to herbal medicine would be helpful to support this research.
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