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Abstract | This study aimed to determine the contents of food substances, total flavonoid active compounds, and
antioxidant activity as a substitute for synthetic antibiotic feed additives given to broiler chickens. This study was
conducted using a laboratory experiment using garlic peel powder as a material, an active substance content test using
a quantitative flavonoid test, and antioxidant activity. Additionally, onion peels are used as a feed additive for broiler
chickens to evaluate production performance and blood profile. The material used was 189 one-day-old commercial
broiler chickens (unsexing). This study consisted of 9 treatments and 3 tests. The treatment used was TO(-): basal diet,
TO(+): basal diet + antibiotic (zinc bacitracin 0.10%), T'1: basal diet + 0.50 % garlic peel, T2: basal diet + 0.50 % shallot
peel, T3: basal diet + 0.50 % onion peel, T4: basal diet + 0.25 % garlic peel and 0.25% shallot peel, T5: basal diet + 0.25
% garlic peel + 0,25% onion peel, T6: basal diet + 0.25% shallot peel + 0.25% onion peel, T7: basal diet + 0.17% garlic
peel + 0.17% shallot peel + 0.17% onion peel. The variables studied were production appearance (feed consumption,
body weight gain, feed conversion ratio, production index) and blood profile (haemoglobin, haematocrit, erythrocytes,
leukocytes). The experimental design used a Complete Randomized Design, and the research data were analysed
using Analysis of Variance (ANOVA), if a significantly different result is obtained, it is continued with Duncan’s
Multiple Range Test. The results showed no significant effect of treatment (P>0.05) on production appearance (feed
consumption, body weight gain, feed conversion ratio, production index) and blood profile (haemoglobin, haematocrit,
erythrocytes, leukocytes. Although the addition of garlic peel powder, shallot peel, and onion peel powder can be used
as a feed additive, these three ingredients can improve the immune system in broiler chickens.
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INTRODUCTION

Demand for broiler chickens in Indonesia increases
yearly in line with the increase in population and
public awareness of the importance of meeting protein
needs. The development of purebred chicken meat

production in Indonesia over the last five years (2018-
2022) has experienced fluctuations with a tendency to
increase by 2.94% per year or an average meat production
of 3.42 million tons per year (Directorate General of
Animal Husbandry and Animal Health, 2022). Several

factors influencing broiler chicken production are feed

June 2024 | Volume 12 | Issue 6 | Page 1055

%0 .
Qals Links
OResearchers


https://dx.doi.org/10.17582/journal.aavs/2024/12.6.1055.1060
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
crossmark.crossref.org/dialog/?doi=10.17582/journal.aavs/2024/12.6.1055.1060&domain=pdf&date_stamp=2008-08-14

Advances in Animal and Veterinary Sciences

factors, environmental conditions, rearing management,
and health and biosecurity management. Feed is the
most critical factor in broiler farming to achieve optimal
productivity. Therefore, the quantity and quality of feed need
to be considered because feed costs reach 65-75% of total
production costs (Sjofjan ez a/., 2021). One of the efforts
made by breeders to increase broiler chicken productivity is
the addition of growth promoters in synthetic antibiotics.
Providing antibiotics in feed must take into account
several aspects, including high prices, the working system
of antibiotics, which can damage the balance of intestinal
microflora, and resistance to microorganisms and can cause
adverse effects in the form of residues on broiler carcasses

when used continuously (Abd-El-Hack ez a/.,2022).

The development of science and technology in various
fields, including animal husbandry and animal health,
supports technological developments that efficiently use
synthetic antibiotic substitutes. The use of this technology is
in line with the law which regulates the cessation of the use
of antibiotics, namely the Republic of Indonesia Minister
of Agriculture Regulation No.14/PERMENTAN/
PK.350/5/2017 concerning the classification of veterinary
drugs, which explains the prohibition on the use of
antibiotics as feed additives. Efforts that can be made to
optimize feed use and broiler chicken production are by
adding feed additives. Potential local food additives can use
underutilized market waste and still have relatively good
nutritional content, including garlic peel, shallot peel, and
onion peel.

Garlic peels (Allium sativum L.), shallot peels (Alium
ascalonicum L.), and onion peels (A/ium cepa L.) are all
viable options for utilization. The maximum utilization of
onion peels has yet to occur. It is common to encounter
onion shells in restaurants and markets. Active constituents
of garlic peels (Allium sativum L.) include flavonoids,
alkaloids, saponins, polyphenols, and essential oils. These
active compounds function synergistically as antibacterials
by causing bacterial cell wall damage and lysis. Active
shallot peel extract (Alium ascalonicum L.), constituents
include flavonoids, triterpenoids, saponins, steroids, and
polyphenols. As antioxidants, flavonoid compounds can
repair damaged body cells and prevent the formation of
free radicals (Bordin e 4/, 2023). Saponins, glycosides,
steroids, flavonoids, and glycosides are all present in the
onion peels (A//ium cepa L.). Onions comprise quercetin, a
flavonoid compound classified as a polyphenol group that
inhibits lipid peroxidation and thus can protect against
free radicals and heavy metals (Gawlik-Dziki ez a/., 2013).
When added to animal feed, the active compounds found
in garlic peel, shallot peel, and onion peel can function as
antibacterials, restoring bacterial balance to the digestive
tract and enhancing livestock production. This study aims
to assess the impact of incorporating onion peel powder

into broiler chickens feed on their production performance

and blood profile.
MATERIALS AND METHODS

EXPERIMENTAL DESIGN

A total of 189 days old chick (DOC) chickens from the
Lohmann strain (unsexed). Each treatment was randomly
assigned within a completely randomized design, with
nine treatments and three replications with total in 27
pens. Each cage housed 7 chicks and they were raised
for a period of 35 days. All broiler chickens were kept in
environmentally controlled rooms within pens measuring
50x 50 x 50 square meters, filled with rice hull litter. Broiler
chickens were provided unrestricted access to water via
adjustable nipple drinkers. The treatments included Shallot
peel (Allium ascalonicum L.), Garlic peel (Allum sativumL.),
and Onion peel (A/ium cepa L.). The treatment feeds were
as follows: TO(-) (basic feed), TO(+) (basic feed + antibiotic
zinc bacitracin 0.1%), T1 (basic feed + 0.5% garlic peel),
T2 (basic feed + 0.5% shallot peel), T3 (basic feed + 0.5%
onion peel), T4 (basic feed + 0.25% garlic peel + 0.25%
shallot peel), T5 (basic feed + 0.25% garlic peel + 0.25%
onion peel), T6 (basic feed + 0.25% shallot peel + 0.25%
onion peel),and T7 (basic feed + 0.17% garlic peel + 0.17%
shallot peel + 0.17% onion peel).

GARLIC PEEL, SHALLOT PEEL,AND ONION PEEL POWDER
PREPARATION

The garlic peels, shallot peels, and onion peels were
obtained from traditional markets in Malang, East Java,
Indonesia. The procedure for producing onion peel powder
involved the following steps: The sorted onion peels were
cleaned using flowing water, after that, the onion peels
were dried for 24 hours at 50°C in the oven, reducing
the amount of water to less than 10% then proceed with
grinding using a grinder until it had a powder texture. The
onion peel powder was filtered using a 100-micro mesh
sieve to form a powder and then the total flavonoid content
and antioxidant activity were analysed.

TOTAL FLAVONOID COMPOUND

The total flavonoid test of onion peel powder was carried
out at the Plant Pest and Disease Laboratory, Faculty
of Agriculture, Universitas Brawijaya. The quantity of
flavonoids in onion peel powder will be determined
using the UV-Vis Spectrophotometry methods and the
subsequent processes. A 2000 pg/ml concentration of
onion peel powder was dissolved using methanol. The test
sample, weighing 0.5 grams, was put into 1.5 millilitres
of methanol. Add 0.1 ml of sodium acetate (C,H,NO,)
1M, 2.8 ml of Aqueduct, and 0.1 ml of AIC1,10%. UV-Vis
spectrophotometry determined the mixture’s absorbance at
510 nm after 30 minutes of incubation. The determination
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of the total flavonoid compound in the sample was
conducted by quantifying it in milligrams of equivalents
per gram of sample, utilizing the dry weigh.

ANTIOXIDANT ACTIVITY INDEX

The antioxidant activity of onion peel powder was
carried out at the Plant Pest and Disease Laboratory,
Faculty of Agriculture, Universitas Brawijaya. The
DPPH (2,2-diphenyl-1-picrylhydrazyl) method in UV-
Vis spectrophotometry was used to measure antioxidant
activity, and the following procedure was followed:
Materials and tools were ready. 50 pg/ml of sample
concentration was created by combining 0.5 grams of
onion peel with 9.5 millilitres of distilled water. 50 mg of
DPPH powder was combined with 100 ml of methanol to
create a 50 ppm DPPH solution. To produce a comparison
solution, 2 millilitres of methanol and 1 millilitre of 50
parts per million DPPH were combined. To find the
IC50 value, use two millilitres of the sample and two
millilitres of the DPPH solution. After 30 minutes of
incubation at 27°C, the mixture turned yellow instead of
purple, and the absorbance value was determined using a
UV-Vis spectrophotometer set to 517 nm. After that, the
percentage of DPPH absorption inhibition was used to
calculate the antioxidant activity of the sample based on

the degree of DPPH radical absorption inhibition.

A control —a sample

05 inhibition = % 100%

A contol

The linear regression equation, y = a(x) + b, is displayed
with the sample concentration and extract inhibition values
on the x and y axes, respectively. The IC, value (inhibitor
concentration 50%) for each sample was determined using
the following equation by setting the dependent variable
(y) as 50 and solving for the corresponding independent
variable (x), which represents the IC_ value.'The IC,  value
is the concentration of the sample solution necessary to
achieve a 50% reduction in DPPH (Scherer and Godoy,
2009). The Antioxidant Activity Index (AAI) value may be

calculated utilizing the formula provided below:

DPPH concentration (ppm)

AAl value =
IC50 value (ppm)

GROWTH PERFORMANCE

The chickens were initially weighed at the start of the
trial, and then weighed weekly until the experiment
concluded after 35 days by following (Sjofjan and Adli,
2021). The feed intake was determined by calculating the
difference between the feed offered to broiler chickens
and the remaining feed each week (Sjofjan ez a/., 2021).
Additionally, the feed intake was adjusted for the mortality
of broilers that occurred during the experiment. Feed
efficiency, measured as feed/gain, was calculated by

dividing the feed intake by the body weight gain of the
broiler chickens throughout the experiment. Mortalities
were recorded per pen as a percentage from the start to the
end of the experiment (Sjofjan ¢z a/., 2021).

BLOOD PROFILE

Analysis of blood profile hematology observations was
carried out at the Healthy Animal Laboratory Indonesia,
Malang. Blood samples for haematological examination
were obtained from 35-days old chickens. The birds are
fasted for eight hours before blood collection. Using a 3 ml
disposable syringe (BD syringe), blood is collected through
the brachial vein and transferred directly into a sterile tube
containing the anticoagulant ethylene diamine tetra acetic
acid (EDTA) (Adeyemi ez a/., 2021). Blood samples were
taken to the laboratory in a refrigerated tray containing ice
gel in less than two hours from collection. Haematological
parameters were analysed,such as hemoglobin,erythrocytes,
and leukocytes. The haematological analysis is performed
automatically with the ABX Micro 60 reagents and the
Vet Auto Haematology Analyzer M-HEMA100.

STATISTICAL ANALYSIS

An analysis of variance (ANOVA) was performed using
the general linear model (GLM) in GraphPad Prism
5.2.1. 'The findings were reported as standard error mean
(SEM), and probability values were determined using
least significant difference testing. The model utilized for
analysis is outlined below adapted from (Adli ez a/., 2023).
Y =p+T + e,

y

Where Y, was parameters observed, p was the overall
mean, T the effect level of various onion meal, and e the
amount of error number.

RESULTS AND DISCUSSION

TOTAL FLAVONOID AND ANTIOXIDANT ACTIVITY INDEX
(AAI)

Flavonoids are a secondary bioactive compound found in
plants, including onion peels. This compound has potential
antioxidant and anti-inflammatory activity. The total
average of flavonoids contained in onion peel powder can
be seen in Table 1. The laboratory analysis results show
differences in the flavonoid content of the three samples
analysed. Garlic peel powder 311,256 ppm of flavonoids,
348,213 ppm of shallot peel, and 351,223 ppm of onion
peel (Table 1). Numerically, the highest total flavonoid
content is onion peel powder. This is supported by research
by Albishi ez a/. (2013), which states that the flavonoid
content in onion peel is higher than in garlic peel, onion peel
contains a total of 10.69 mg QE/g of flavonoids and 0.08
mg QE/g in garlic peel. The high total flavonoid content

in onions is caused by the main components of flavonoids
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in quercetin, kaempferol, myricetin, and catechin (Kumar
et al., 2022). Providing onion peel powder is expected to
inhibit the growth of pathogenic bacteria and improve
the balance of intestinal microflora, thereby increasing the
digestibility and absorption of feed, which improves the
performance of broiler chicken production.

Table 1: Total flavonoid and antioxidant of garlic peel,
shallot peel and onion peel.

Parameters Items

Garlic peel Shallot peel Onion peel
Flavonoid (ppm)  311.256 348.213 351.223
AAI 0.762 0.773 0.723

AAT: antioxidant activity index; ppm: part per millions.

The average antioxidant activity contained in onion peel
powder can be seen in Table 1. The laboratory analysis
results show that garlic peel has an antioxidant activity
index value of 0.762, shallot peel 0.773, and onion peel
0.723 Figure 1. The medium antioxidant category includes
the antioxidant activity index value of garlic peel, shallot
peel, and onion peel flour. This refers to Scherer and Godoy
(2009) that the value of AAI < 0.5: weak antioxidant,
AAI > 0.5-1: moderate antioxidant, AAI > 1-2: potent

antioxidant, and AAI > 2: powerful antioxidant.

Numerically, the highest antioxidant activity index (AAI)
value is shallot peel powder 0.773. Supported by research
by Yang ez al. (2019) shows that onion peel extract using
ethanol as a solvent has an IC,_ antioxidant activity of
10.60 pg/mL, higher than the IC, antioxidant activity
content of onion peel extract IC,, 4.50 pg/mL. The high
value of antioxidant activity in shallot peel is due to its
dominant flavonoid content (quercetin, isorhamnetin,
and kaempferol). Quercetin is the main component in
the flavonoid group contained in onion peels. The potent
antioxidant properties of quercetin play a role in protecting
body cells from damage caused by free radicals (Gawlik-
Dziki ez al., 2013). Other research conducted by Albishi
et al. (2013) showed that the onion peels content of four
varieties (shallot, white, onion, and pearl peels) had higher
antioxidant activity compared to the onion bulb due to the
higher phenolic and flavonoid content in the onion peel.
Based on this, garlic peel powder, shallot peel, and onion
peel have good antioxidant activity. Antioxidants play a
role in protecting body cells from damage caused by free
radicals. The application of onion peels as a feed additive
is expected to help reduce the impact of oxidative stress
in chickens and support the immune system by protecting
cells from oxidative damage (Bouhenni ez a/., 2021).

EFFECT OF ONION PEEL POWDER ON THE GROWTH
PERFORMANCE OF THE BROILER CHICKENS
Table 2 illustrates the impact of onion peels as a feed

additive on the production performance of broiler chickens.
Additionally, the result showed that treatment did not
significantly impact (»>0.05) on feed intake, feed conversion
ratio, body weight, and Production Index broiler chickens.
The inability of the active ingredients in garlic powder to
function at their best is the reason for the insignificant
impact on feed intake. In this study, the phytobiotic was
treated with a concentration of 1% in 1 kg of feed, so this
caused the nutritional content of the feed to be similar
between treatments. However, flavonoids have antibacterial
capabilities that can effectively impede the proliferation
of harmful microorganisms in the gastrointestinal tract.
Flavonoid chemicals serve as antioxidants by protecting
body cells from damage by free radicals, reducing the
effects of oxidative stress on hens, and boosting the
immune system of broiler chickens (Bouhenni ez /., 2021).
'The improved feed utilization efficiency can be achieved by
incorporating onion peel powder alone or combined with
three different types. The result is attributed to the well-
balanced antibacterial and antioxidant properties present
in all three varieties of onion peel. According to (Ao ez
al., 2011) garlic supplementation (5-20g/kg) positively
affected the histological structure of the small intestine in
broiler chickens, which may change nutrient digestion and
absorption to increase growth performance.

EFFECT OF ONION PEEL POWDER ON THE BLOOD
PROFILE OF THE BROILER CHICKENS

Blood profile observations are parameters used to indicate
the health status of livestock. They serve as transport media
and nutrient absorption indicators for the treatment given.
Research was conducted on the effect of giving onion peel
flour on blood profiles,including haemoglobin, haematocrit,
erythrocytes, and leukocytes. The results of this study are
shown in Table 3. Additionally, the result showed that
treatment did not significantly impact (p>0.05) on blood
profile such as haemoglobin, haematocrit, erythrocytes, and
leukocytes broiler chickens. Haematocrit and haemoglobin
levels increase or decrease together based on the number
of erythrocytes. Changes in the haematocrit level can
have an impact on the viscosity of blood (Reisinger e al.,
2012). The amount of haemoglobin in an animal’s body is
influenced by the protein and mineral (Fe) content of the
teed they consume. This is important because haemoglobin
is essential for the process of hemopoiesis, which is the
formation of blood cells that takes place in the spinal
marrow. Adding a small percentage of onion peel powder
to the animal feed does not affect its nutritional value,
including its protein and Fe content (Adeyemi ez a/., 2021).
Haemoglobin requires minerals and protein as precursors
for succinyl Co-A to form Heme molecules. The protein
needed in the hemopoiesis process is acidic. The amino
acids glycine, methionine, and Fe are necessary to form

haemoglobin in red blood cells (Garcia-Santos ez al.,2017).
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Table 2: Effect of onion peel powder on the growth performance of the broiler chickens.

Treatments Variables

Feed intake (g/bird) Body weight (g/bird) FCR Production index
TO (-) 2947.18 + 48.60 1890.08 + 81.24 1.56 £ 0.05 320.54 + 40.32
TO (+) 3050.33 + 74.41 1978.00 = 31.60 1.54 £ 0.02 285.08 + 30.14
T1 3082.00 + 66.67 1887.18 + 59.99 1.64 £ 0.08 306.76 + 45.36
T2 2982.85 + 115.50 1912.62 = 64.11 1.56 £ 0.03 341.98 £ 8.10
T3 2965.40 + 27.82 1968.33 + 104.63 1.51 £ 0.07 367.19 = 37.49
T4 3060.52 + 51.68 1892.86 + 65.95 1.62 £ 0.05 294.45 + 46.40
T5 3106.55 + 30.82 1940.00 = 114.69 1.61 £ 0.11 339.98 £ 41.23
Té6 3008.59 + 76.78 1907.38 + 86.77 1.58 £ 0.06 323.55 + 52.35
T7 3067.71 + 37.37 1989.52 + 83.91 1.54 +0.08 358.59 £ 26.69
SEM 33.97 44.44 0.03 18.91

0.07 0.65 0.41 0.34

FCR: feed conversion ratio; g: gram; T0(-): basic feed + free antibiotic; TO(+): basic feed + antibiotic (zinc bacitracin 0.1%); T'1: basic
feed + 0.5 % garlic peel; T2: basic feed + 0.5 % shallot peel; T3: basic feed + 0.5 % onion peel; T4: basic feed + 0.25 % garlic peel +
0.25% shallot peel; T5: basic feed + 0.25 %. garlic peel + 0,25% onion peel; T6: basic feed + 0.25% shallot peel + 0.25% onion peel;
T7: basic feed + 0.167% garlic peel + 0.17% shallot peel + 0.17% onion peel.

Table 3: Effect of onion peel powder on the blood profile
of the broiler chickens.

Variables

T  Hemoglobin Hematocrit Erythrocytes Leukocytes

(g/dl) (%) (x10%/mm?®) (x10°/mm?)
TO(-) 13.47 £1.15 54.33 £4.03 10.53+0.95 19.77+4.76
TO(+) 22.70 £ 3.21 54.67 £5.31 10.92+0.50 22.53 +4.51
T1 18.03+7.52 57.70£0.00 10.65 +0.57 22.75+9.26
T2 1850+4.50 55.93+2.49 10.76 £ 0.19 18.63 = 2.40
T3 1827+6.48 55.37+0.57 10.31+0.31 18.40 +8.17
T4 16.17+1.69 58.00+2.95 10.96 +0.75 1527 +2.64
T5 19.43+6.23 58.20+5.07 10.45+0.42 28.70+2.42
T6 1523 +1.66 56.17+2.87 10.56 £0.34 23.33 +5.17
T7 15.00+1.40 59.57+2.25 10.63+0.32 15.16 + 4.18
SEM 2.17 1.64 0.28 2.79
p 0.36 0.56 0.85 0.12

dl: decilitre; g: gram; TO(-): basic feed + free antibiotic; TO(+):
basic feed + antibiotic (zinc bacitracin 0.1%); T1: basic feed +
0.5 % garlic peel; T2: basic feed + 0.5 % shallot peel; T3: basic
feed + 0.5 % onion peel; T4: basic feed + 0.25 % garlic peel +
0.25% shallot peel; T5: basic feed + 0.25 %. garlic peel + 0,25%
onion peel; T6: basic feed + 0.25% shallot peel + 0.25% onion
peel; T7: basic feed + 0.167% garlic peel + 0.17% shallot peel +

0.17% onion peel.

Leukocyte values within the normal range indicate that
teeding broiler chickens with garlic peel powder, shallot
peel powder, and onion peel powder does not lead to any
inflammatory response or decrease in immune function.
Flavonoids have antioxidant properties that can protect
leukocytes and other cells in the chicken’s body against
free radicals. Using photobiotic containing flavonoids can
improve the immune system by maintaining the number

of leukocytes, thus protecting the body from disease-
causing microbes (Geevarghese ¢z a/., 2023). Flavonoids
are beneficial compounds that help protect the endothelial
cells lining blood vessels, as well as cardiovascular cells
and tissue, from oxidative damage caused by free radicals
(Reisinger ez al., 2012).
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Figure 1: Total flavonoid of different onion peel.

CONCLUSIONS AND
RECOMMENDATIONS

'This study concludes that using garlic peel powder, shallot
peel powder, and onion peel powder can be used as a feed
additive. This choice yields positive effects on production
performance and blood profile, particularly in terms of
Feed Conversion Ratio (FCR) and the Performance Index
(Ip).
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