The effect of nutmeg flesh
(Myristica fragrans Houtt)
extract on growth performance,
internal organ and carcass of
broiler chickens raised at high
stocking density

by Sugiharto Sugiharto

Submission date: 25-Aug-2022 09:29AM (UTC+0700)

Submission ID: 1886686550

File name: blikasi_-_Livestock_Research_for_Rural_Development_33_6_2021.pdf (577.65K)
Word count: 4391

Character count: 21699



Livestock Research for Rural Development 33 (6) LRRD LRRD Guide for preparation of LERD Citation of this
2021 Search Misssion papers Newsletter paper

The effect of nutmeg flesh (Myristica fragrans Houtt) extract on growth
performance, internal organ and carcass of broiler chickens raised at high
stocking density

Yusri Sapsuha’?, Edjeng Suprijatna!, Sri Kismiati' and Sugiharto Sugiharto!
! Department af Amimal Science, Faculty of Animal and Agricultural Sciences, Universitas Diponegoro, Semarang, Central Java,
Indonesia
edjengsicgmail.com

2 Animal Husbandry Program. Faculty of Agriculture, Universitas Khairun, Ternate, North Matuku, Indonesia
Abstract

This study aimed to evaluate the impact of nutmeg flesh extract on growth performance, internal organ, and cfbass characteristics
of broiler chickens raised at high stocking density. On day 135, broiler chickens (body weight of 420 + 2,75 g) were randomly
divided into five treatment groups and each treatment was repeated five times, i.e. CTL™ (negative control with normal density of
10 animals‘m?), CTL" (positive control with high density of 16 chickens/m?), NFE0.5, NFEL.0, and NFEL.5 with a high density
of 16 chickens/m2. The nutmeg flesh extract was included to the fedflsince day 15 as much as 0.5, 1.0, and 1.5 ml/kg for NFEQ.S,
NFEL.0, and NFEL.5, respectively. Weight gain, feed consumption, and feed conversion ratio (FCR) were recorded weekly. On
day 35, one chicken from each replication was taken randomly, slaughtered, and plucked. After evisceration, the internal organs
were rdfloved and weighed. The carcass percentage and commercial proportions of broiler chicken were also determined. The
results showed that body weight gain, consumpti@ili=and feed conversion were higher (p <0.035) in the CTL", NFE0.5, NFEL.0 and
NFELS groups than the positive control (CTL"). There was no difference (7> 0.05) in internal organ weight and carcass y@ld of
broiler chicken. The conclusion in this study was that dietary inclusion of nutmeg flesh extract improved the performance of
broiler chickens raised at high stocking density.

Keywords: broilers, carcass, infernal organs, nutmeg flesh, weight gain

Introduction

The need for animal protein continues to increase each year in line with the increase in population. Broiler chicken meal contains
high essential nutrients, low levels of saturated fat, and has a relatively cheap price (Kralik et al 2018; Tarakdjian et al 2020}, so
that it can be an alternative to meet the needs of the community's animal protein needs. To meet the increasing demand for broiler
meat and at the same time maximize profits, farmers are required to implement efficient [f|lintenance management, among others
through increasing meat production per square meter by applying high stocking density (Feddes et al 2002; Abudabos et al 2013).
Apart from production efficiency, increasing the high stocking density has an impact on uncomfortable conditions, thereby
increasing the potential for stress, reducing feed consumption, and reducing production and health performance m broilers
(Estevez 2007; Mtileni et al 2007).

Changes that cccur due to stress are reperted to increase the production of free radicals or reactive oxygen species (ROS) and
trigger oxidative stress (Kridtayopas et al 2019; Sugiharto et al 2019) and reduce the productivity of broiler chickens. To reduce
the negative impact of oxadative stress, ration supplementation lg synthetic antioxidants has commonly been used in the
maintenance of broiler chickens (Salami et al 2015). However, the use of synthetic antioxidants such as butylated hydroxytoluene
(BHT) and butylated hydroxyanfble (BHA) in the long term and excessive doses can be toxic and carcinogenic to consumers
(Tagvaei and Jafari, 2015; Zhou et al 2019). Based on this fact, a natural source of antioxidants is needed so that the use of
synthetic antioxidants in broiler chickens ean be reduced
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Figure 1. Nutmeg tree (Myristica fragrans Houtt)
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The use of herbalg{tracts as natural additives in poultry feed has increased in recent years. This is due to the content of bioactive
substances in these natural additives which can improve production performance, reduce pathogenic bacteria, and reduce antibiotic
residues in meat and egg products (Dhama et al 2015; REBdy et al 2015: Reddy et al 2018). The application of herbal extracts in
poultry feed has been reported to increase body weight, facilitate nutrient metabolism, and 1mprove meat quality by lowering
cholesterol levels and inhibiting peroxidation (Oloruntola et al 2019). Nutmeg (Myristica fragrans Houtt) 1s a native Indonesian
plant that is widely used as kitchen spice. Nufffieg is an aromatic tropical plant (with a distinctive aroma) (Periasamy et al 2016)
and has antioxidant, antimicrobial, anti-pain, antiobesity and hepatoprotective activity in biological systems (Morita et al 2003;
Olaleye et al 2006; Agbogidi and Azagbackwe 2013; Periasamy et al 2016; Vangoori et al 2019). Nutmeg consists of flesh, seed
and mace. Seed and mace is the main product of nutmeg which is used as kitchen spice, while the flesh 1s a waste that has no
economic value (Assa et al 2014). Currently, studies related to the use of nutmeg flesh extract to improve the productivity of
broiler chickd®k are still very limited, in contrast to the use of nutmeg seed. This study aimed to evaluate the impact of giving
nutmeg flesh extract on growth performance, internal organ development and carcass characteristics of broiler chickens raised at
high stocking density.

Maierials and method

Making nutmeg flesh extract

After being separated from the whole nutmeg, the nutmeg flesh was obtained from a nutmeg plantation in Ternate City, North
Maluku Province, Indonesia. Befor£ise, the nutmeg flesh was washed and thinly sliced, and then air-dried and ground into flour
before use. One kg of nutmeg flesh was extracted by maceration technique by immersing it in 4 L of 96% ethanel solution for§@+
24 hours. During the soaking process, stirring was performed twice, in the morning and in the evening. The immersion results in
the form of a filtrate were then filtered and evaporated using a rotary evaporator to produce a solution of nutmeg flesh extract

(Vangoori et al 2019),
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Table 1. Constituents and nutritional compositions of broiler rations

Items Starter Finisher
(%, except that otherwise mentioned) (1-21) (22-35)
Yellow corn 56.10 6355
Soybean meal 36.64 2083
Valm oil 240 2.40
DL-methionine 0. 30 030
Bentonite 1.10 0.46
Limestone 142 1.42
MCP 1.45 1.45
Pre mix! 020 0.20
Chlorine chlorite 0.08 0.08
NaCl 0.31 0.31
Calculated nutritional compositions

ME? (keal/kg) 2924 3,040
Crude protein 21.75 1925
Crude fiber 3.31 3.21
Ether extract 4.43 4.82
Ca 1.20 1.20
P 0.50 .50
Analyzed nutritional compositions

ME? (kcal/kg) 3228 3.242
Diry matter B6.73 87.00
Crude protein 19.98 1805
Ether extract 5.00 5.50
Crude fiber 3.10 228
Ash 9.59 1094

! Premix comtained (per ke af diet) of vit A 7,750 [, vir D3 1,550 I, vie E 1.8 wig, vit 81 1.25 mg, vir
B2 313 mg, vit B6 1A% mg, vit 812 0.04 mg, vit C 25 mg, folic acid 1. 50 mg, Ca-d-pantothenate 7.5 mg,
nfacin 188 mg, biotin (.13 mg, BHT 25 mg, Co (.20 mg, Cud.35mg e S5dmg, [ 045 mg, Mn 1300 mg,
Zit 86.5 mig, Se 00.25 mg, L-lvsine 80 mg. Ck:a!ﬁ'fah.'m'f'de 500 mg, DL-methionine 900 mg, CaCO3

6d 1.5 mg, Dicalcium phosphaie 1500 mg “ME (metabolizable energy) was predicied based on
farmulation (Bolten, 1967) as folfow: 40.8F {0.87 [CP + 2 25 crude far + nivogen -free exweacyj + 2.5}

In vivo experiments

A total of 370 Lohmann broiler chiclas (unsexed) were farmed together from the age of 0 to 14 days. On day 15, these broiler
chickens (body weight 420 + 2.75 g) were randomly divided into five treatment groups and each treatment was repeated five
times, i.e. CTL" (negative control with normal density 10 chickens/m?), CTL” (positive control with high density 16
individuals/m?), NFE0.5, NFE 1.(fBhd NFE1.5 with a high density of 16 individuals/m?. The feed was given in the form of
mashed and formulated (Table 1) as starter feed (days 1-21) and finisher feed (days 22-35). The nutmeg flesh extract was added to
the feed since the 151 day as much as 0.5, 1.0, and 1.5 ml/kg for NFEO.5, NFEL.0 and NFEL.5, respectively, while the CTL™ and
CTL" treatments” feed did not have nutflg flesh extract addition, The formulated feed did not contain enzymes, difbacterial,
antifungal, and antiprotozoal properties. Feed and drinking water were given ad libitum until day 35. All chickens were vaccinated
with commercial Neweastle (ND) vaccine on day 4 through eye drops, on day 18 through drinking water, and on day 12 with the
Gomboro vaceine through drinking water. Duré the raising period, the chickens were kept in a ventilated broiler house with rice
husks as litter. Weight gain, feed consumption, and feed conversion ratio (FCR) were recorded weekly. On day 35, one chicken
from each replication was taken randomly, slaughtered, and plucked. Afier evisceration, the internal organs were removed and
weighed. The carcass percentage and commercial proportion of broiler chicken carcass were also determined.

This study was conducted based on a completely randomized design. The data obtained were analyzed using ANOVA (SPSS
version 16.0) and if there was a significant effect, the treatment would be carried out with the Dancan test.

Results and discussion

The performance data of broiler chickens treated with nutmeg flesh extract are shown in Table 2. During the rearing period, there
was a higher body weight gain (p<{.05) in the CTL-, NFE0.5, NFE1.0, and NFEL.5 groups compared to the positive control
(CTL"). Meanwhile, when compared to the negative control (CTL™; normal density 10 individuals/m2), no significant difference
was observed with the treatment of nutmeg flesh extract, either in NFEOQ.5 or NFEL.0 (p>{.03). Several studies have reported that
high cage density can interfere with chicken growth and feed efficiency (Lara and Rostagno 2013; Yin et al 2017). The data in this
study indicated that the nutmeg flesh extract can reduce the negative impact of farming broilers chickens in high density (16
heads/m2) on the growth performance of broiler chickens.
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Table 2. Production traits of broiler chicks fed treatment diets

Items Dictflry groups _ i SE »

CTL- CTL®  NFEOS  NFE1D  NFELS
Initial BW (2) 41844 419.78 41921 22020 42005 138 025
Final BW (g) 1720.100 1596637 1714880 1736250 177813 7356 <001
Weight gain (g/d ) 1301.66" 1176855  1295.66°  1336.05°"  13358.08° 7345 <001
Acoumulative FI(gd) 2119760 203850°  216692° 221390 225053 3036 <0.01
g{ 1.63° 173" 1.67° .66 .66 005 0.03
h

el Nos with various letters within the similar row indicate substantial d ifference. SE: standard evror;
FI: feed intake, BW: body weight, FCR: feed conversion vatio

To date, there are no studies that describe the effect of using nutmeg flesh extract on increasing HElly weight in broiler chickens
available in the literature. However, the effectiveness of the nutmeg {{EBh extract can most likely be attributed to the synergistic
action of various phytochemicals present in the nutmeg flesh (Gupta et al 2013; Zakaria et al 2015; Yakaiah et al 2019; Vangoori et
al 2019; Adu et al 2020) which in turn improved the physiol@fical conditions in chickens. The latter condflon had an impact on
increasing feed utilization and efficiency, thereby increasing the growth performance of broiler chickens. Phytochemicals such as
flavonoids, phenols, and saponins have been reported to promote higher growth rates and better feed efficiency in broiler chickens
due to their ability to scavenge free radicals and maintain intestinal mucnl mtegrity {Oloruntola et al 2019). In addition, previous
studies have shown that the nutmeg flesh has antibacterial, antiparasitic, :mn.mga], anti-coccidiosis, and hepatoprotective
propertics (Olaleve et al 2006; Panggabean et al 2019) which can stimulate the growth of beneficial bacteria, deactivate pathogenic
bacteria, and accelerate nutrient metabolism and absorption in the digestive tract which in turn can improve the growth
performance lbroiler chickens (Dhama et al 2015). The improvement in feed conversion observed in broilers fed with nutmeg
flesh showed evidence of better feed utilization than the positive control group (CTL). Other studics have shown that the use of
plants as phytogenic mn broiler chicken feed can increase intestinal digestibility, which in turn increases the growth of broiler

chickens (Amad et al 2011).
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Figure 2. Effect of level nutmeg flesh extract on weight gain and FCR in broiler chickens

Regarding feed consumption, it was observed that the provision of nutmeg flesh extract led to higher feed consumption (p<0.03)
during rearing. The provision of nutmeg flesh extract can increase feed consumption, which in turn can increase body weight.
Plants from the essential oil group have been reported to improve BT taste and delicacy of feed and increase feed consumption and
welght gain (Windisch et al 2008; Sugiharto 2016). Nutmeg flesh contains about 10% essential oil, which mainly consists of
terpene hydrocarbons (sabinene and pinene), myrcefe), phellandrene, camphene, limonene, terpinene, myrcene, peymene, and
other terpene derivatives (Jaiswal et al 2009; Nagja et al 2016).

3
The results of this study showed that giving nutmeg flesh extract to broiler chickens raised at high density had no effect (p >0.05)
on the internal organ weight of broiler chickens (Table 3). Regarding the use of herbal plants in feed, Martinez et al (2021) stated
that giving cashew (Anacardium occidentale 1..) leaf flour to the ration did not affect the relative weight of the internal organs of
broiler chickens. In line with this, Toghyani et al (201 1) and Mareta et al (2020) showed no impact of giving cinnamon, garlic, and
starflesh on the relative weight of the internal organs of broiler chickens.
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Table 3. Organs weight of broiler chicks fed treatment diets

Items Dietary groups
(%o live weight ) CTL- CTLY NFELS NFE10 NFELS SE r
Liver 245 2.46 2.53 2.56 253 030 0.98
Heart 0.46 0.47 0.45 0.46 0.46 0.03  0.98
Proventriculus 043 0.49 046 046 047 0.04 036
Gizzard 1.52 1.48 1.61 1.59 1.43 0.14 030
anc reas 0.25 0.26 0.25 0.30 024 0.06 0.55
Splesn 0.08 0.13 0.08 0.07 0.07 0.05 035
Thymus 0.16 0.14 0.15 0.15 0.14 0.4 097
Bursa Febricus 0.08 0.08 0.08 0.11 0.11 0.4 092
Duoedenum 0.48 0.56 0.49 0.45 0.55 0.08 014
Jejenum 1.11 1.20 I.11 1.12 1.11 0.16  0.89
Thum 0.70 0.80 0.54 0.68 0.52 023 027
Cecum 0.64 0.61 0.79 0.69 0.83 0.18 0.24
Abdominal fat 1.45 1.65 1.43 1.28 1.17 031 0.16
SE: standard ervor
Table 4. Carcass traits of broiler chicks fed treatment diets
Dietary groups
ftems CTL- CIL' NFELS NFELO  NFEIS 0 F
(%o live weight )
Carcass 69.43 69.17 68.43 68 .66 6854 198 093
" eviscerated carcass)
Breast 39.51 3940 36.30 3905 3906 274 033
Upper thigh 15.86 1593 1570 1591 1518 085 065
Lower Thigh 12.66 1343 1381 13.28 1388 107 041
Wings 7.29 7.33 7.40 719 T4 051 066
Back 2147 2063 22.09 21.29 2133 137 061
Abdominal fat 208 238 209 1.87 1.72 046 021

SE: standavd evvor

The results showed that the addition of nutmeg flesh extract in broiler chickens maintained at high density had no effect (p=0.05)
on the percentage of carcass and commercial pieces of broiler carcass (Table 4). This shows that giving nutmeg flesh extract does
not have a detrimental effect on the characteristics utiler chicken carcass. This finding is in line with Vase-Khavari et al (2018)
study which used three types of medicinal plants, i.e. Rhus cariaria, HeracfEIn persicum, and Mentha peperiia. Their study found
no differences in the characteristics of broiler chicken carcasses. However, Mashayekhi et al (2018) informed the opposite that
there was an increase in carcass yield when using Evcalypius globulus leaves as a feed supplement for broiler chickens. In general,
sr:vcmactms that can affect the carcass charactenistics of broiler chickens include genctics, gender, physiological status, age,

final weight, and feed quality (Hidayat et al 2017).

Conclusion
» The provision of nutmeg flesh extract improved the performance of broiler chickens raised at high stocking density and did
not have a detrimental effect on the carcass characteristics of broiler chickens.
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