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Impact of Liquid Fermeherbafit as Feed Additive to the Blood
Hematological Profile and Lymphoid Organ of Broiler Chickens
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Abstract. The objective of this research was to evaluate the administration time of liquid
fermeherbafit used in drinking water on blood hematological profiles and lymphoid organ of
broiler chickens. 1,000 heads of broiler chicks 1-14 days old with prelium treatment, and 14 -
34 day-old as research treatment. Fed by BR 1 and BR2 feed of CP production. Fermeherbatfit
material consists of: 100% Curcuma domestica (turmeric), 100% Curcuma Xanthorrhiza R
(Curcuma), 25% Allium sativim L (garlic), 50% Morinda citrifolia (Noni), 10% Moringa
oleifera (Moringa leaf), 10% sugar, 8% (w/v) Probiotic LAB (Lactic acid bacteria). used
complete random design (RAL), with 4 treatments with 50 chickens each of 5 replicates, the
liquid Fermeherbafit as much as 4% (v/w) of the feed given to the four groups: R0 = as control,
R1 = daily, R2 = every two days; R3 = every Monday and Thursday. The results of Blood
haematological profiles and the lymphoid organ of broiler chickens showed no significance
differences (P > 0.05). The average of blood haematological profileis leukocytes were
8.830£2.01 until 8.70 + 187 (x 10%ul); Monocytes of 4.60 + 1.82 to 7.00 + 2.45%;
Lymphocytes of 53.00 £ 11.92 to 57.20 + 9.73%:; Hb of 6.36 + 0.37 to 7.38 + 0.40 G/dL;
Fabricius of 0.81 + 0.06 to 1.00 + 0.12%; Lymph of 0.12 + 0.03 to 0.24 £ 0.16%; Thymus of
0.17 + 0.05 to 0.20+0.05. it can be concluded that liquid fermeherbafit through drinking water
at exact time daily, every two days and every Mondays-Thursdays are reviewed in the results
of blood haematological profiles as well as Lymphoid organ of broiler chickens.
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1. Introduction

Broiler chickens are susceptible to disease and stress. It is reflected from the blood profile (leukocyte,
monocyte, lymphocyte and Hb) and organ immunity that includes bursa of fabricius, lymph and
thymus. Blood profile is one of the perimeters of animal health status because blood plays an
important role in organizing body physiology.

Leukocyte is white blood cells involved in immunity system. The depleting amount of leukocyte
and its types (eosinophil, monocyte, and lymphocyte) results in the decreasing antibody and phagocyte
against bacteria, virus and germs [1]. The main function of lymphocyte is to responds to antigens
(foreign materials) that forms antibody in blood circulation or immunity cellular. Broiler chickens are
susceptible to disease and stress. It is reflected from the blood profile (leukocyte, monocyte,
lymphocyte, and Hb) and organ immunity that includes bursa of Fabricius, lymph, and thymus. Blood
profile is one of the perimeters of animal health status because blood plays a vital role in organizing
body physiology.

Leukocyte is white blood cells involved in immunity system. The depleting amount of leukocyte
and its types (eosinophil, monocyte, and lymphocyte) results in the decreasing antibody and phagocyte
against bacteria, virus, and germs [1]. The primary function of lymphocyte is to respond to antigens
(foreign materials) that forms antibody in blood circulation or immunity cellular.
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Lymphoid organs that include primary lymphoid organs (bursa Fabricius and thymus) and
secondary lymphoid organ (lymph) are involved in the body immune system of poultry [2]. Bursa of
Fabricius and lymph are highly susceptible to several diseases that decrease the immune system. One
preventive action is by increasing the number of B lymphocyte through a treatment called
immunomodulator [3]. Immunomodulator could improve the immune system, prevent infection
carried by [4], and stimulate the immune system to produce more antibody to eradicate the disease
agent [5]. Feed additive is an example of immunomodulator. The common feed additive for chickens
is medicine, antibiotic, enzyme, vitamin, probiotic, prebiotic, and herbal potion. [6] reported that
herbal potion for chicken is given in the drinking water or mixed with feed as “feed additive” or “feed
supplement” that positively improve cattle health and stamina (as immunomodulator).

A natural feed additive “fermeherbafit” is a herbal potion fermented with Lactic Acid Bacteria
(LAB) [7]. Fermeherbafit contains turmeric (Curcuma domestica), Curcuma (Curcuma xanthorrhiza
R), noni (Morinda citrifolia), garlic (Allium sativam L) and moringa leaf.

The active substances in turmeric and Curcuma are curcumin and essential oil that function as
calagoga, while garlic that contains bioactive substance (Allycin) exhibits antibacterial and antioxidant
properties. Moringa leaves contain active compounds, i.e., saponin, tannin, flavonoid, alkaloid, and
terpenoid [8, 9, 10]. Probiotic in fermeherbafit maintains balanced microflora in the digestive tract,
produces an anti-microbial substance (bacteriocin), and improve competitive exclusion (CE) in
colony-forming or nutrient use.

2. Methodology

The research used a Completely Randomized Design (CRD), with 4 treatments and 5 replications,
with 50 chickens per repetition. Provision of liquid fermeherbafit as much as 4% (v / w). This research
used 1000 broiler chickens strain Cobb from PT. Charoen Pokphand Indonesia reared from 1 to 14
days old fed with control feed, and from 14-34 days were offered with treatment feed. Fermeherbafit
consisted of 100% Curcuma domestica (turmeri), 100% Curcuma xanthorrhiza R (curcuma), 25%
Allium sativum L (garlic), 50% SMorinda citrifolia (noni), 10% Moringa oleifera (moringa leaves),
10% palm sugar, and 8% (w/v) LAB probiotic (Lactic Acid Bacteria). The offered finished feed was
BR 1 with nutrient content of 23-24% CP and 2950-3050 kcal’kg ME, and BR2 with 18-20% CP and
2850-2950 kcal/kg ME. The measured variables were 1) relative weight of lymphoid organ (bursa of
fabricius, lymph, and thymus) and 2) blood profile (Leukocyte, Monocyte, Lymphocyte and Hb).

The study was conducted in a Completely Randomized Design (CRD) with four treatments and
five replicates using 50 chickens each. Liquid fermeherbafit was supplemented 4% (v/w) of the feed
offered. The treatments were Ry= zero fermeherbafit supplement; R;= fermeherbafit supplement every
day; Ro= fermeherbafit supplement every two days; R;= fermeherbafit supplement on Mondays and
Thursdays.

3. Result and Discussion

As the observation on the impact of liquid fermeherbafit supplement to the relative weight of
lymphoid organ (bursa of fabricius, lymph, and thymus) and blood profile (Leukocyte, Monocyte,
Lymphocyte and Hb) of broiler chickens are presented in Table 1.

Table 1 shows that the weights of bursa of Fabricius and lymph were 0.81+0.06 - 1.00+0.12(%)
and 0.12+0.03 - 0.2440.16 (%), respectively. This result supported [11] that the organ immunity of
Sentul chicken provided with herbal potion weighed 0.479+£0.124% (lymph), 0.875+0.181% (bursa of
Fabricius), and 0.17+0.05-0.20+0.05% (thymus). The relative weight of normal thymus was 0.21-
0.28% [12].

Table 1. The average relative weight of lymphoid organs in broiler chickens
Treatment Ro R, R: Rs
Bursa of fabricius (%)™ 1.00+0.12 0.81+0.06 0.84+0.14 0.89+0.10
Lymph (%)™ 0.13£0.08 0.16+0.06 0.24+0.16 0.12+0.03

(5]
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Thymus (%)™ 0.19+0.03 0.20+0.05 0.17+0.05 0.20+0.05
Leukocyte (..x 10%/ul)™ 8.830+2.01 8.340+2 47 8.810+1.34 8.700+1.87
Monocyte (%)™ 6.60+£3.36 6.00£2.92 7.00£2.45 4.60+1.82
Lymphocyte (%)™ 53.00£11.92 56.8049.23 54.40+£9.18 57.204£9.73
Hb (g/dL)™ 6.36+0.37 7.08+0.34 7.240.37 7.38+0.40

"= non-significant (P=0,05). Ro= zero fermeherbafit; Ri= fermeherbafit supplement every day; R:= fermeherbafit
supplement every two days; Ry= fermeherbafit supplement on Mondays and Thursdays.

The herbal supplement did not significantly affect (P=0.05) the relative weight of lymphoid organ
(bursa of Fabricius, lymph, and thymus) and blood profile (leukocyte, monocyte, lymphocyte, and Hb)
of broiler chickens. It showed that supplementing liquid fermeherbafit in broilers’ drinking water did
not affect health status. The growth rate and regression of bursa of Fabricius are dependent on the
species, breed, condition and sexual hormones, while the growth rate and bursa size in chicks are
correlated with resistance against disecase [13]. [14] stated that bursa of Fabricius could produce
lymphocyte B that was transported to the secondary lymphoid organ such as lymph. Thymus also
guarantee that the stem cells migrating from bone marrow undergo post-natal proliferation and
differentiation into lymphocyte T with surface antigen [15]. Lymphocyte T is derived from the
primary lymphoid system, macrophage, and dendrite cell [16].

Hematological profile of blood is the parameter of body immune. The number of leukocyte in this
research was 8.810+1.34 to 8.700=1.87/103/pl. [17] reported that the average leukocyte of broiler
chickens offered with feed supplemented with 6% herbal potion was 25.19+£7.97 x 10°/pl. Standard
broiler chickens have 12-30 x 10%/ml leukocyte [18]. Furthermore, [11] reported leukocyte broiler
chickens around 8-9 x 10°/ml.

The percentage of monocyte in this study was 4.60+1.82 to 7.00+£2.45 (%); it was within the
normal range of monocyte in healthy chickens. Monocyte ideally comprises 3-5% [19] or 4.33-5.83%
[11] of the total leukocyte in blood.

Lymphocyte level in this study was 54.40+9.18 to 57.20+9.73%. The percentage of lymphocyte in
broiler chickens reported by [7] was within the normal range i.e., 60.1 — 64.5% while lymphocyte in
poultry was generally 42-66% [20].

The dynamic amount of lymphocyte follows the number of leukocyte in blood, and lymphocyte
plays a role in forming antibody [21]. An increased total lymphocyte leads to lymphocytosis — an
anomaly in poultry where an absolute lymphocytosis could trigger lymphocytic leukemia [22].

Hb level in this study was 7.08+0.34 to 7.38+0.40 g/dL (Table 1). [23] reported that the normal
hemoglobin in poultry was 6.5-9 g/dl. The gap may occur due to different physiology (age and
activity), environment (temperature and humidity) and feed composition [23, 24].

Medicinal plants are reported capable of affecting the defense mechanism or immunity system,
both specific and non-specific [25]. Plants as the source of phytogenic feed are widely used as an
immunostimulant in feed to improve livestock immunity against the disease. Immunostimulant is the
substance that generates and support body immune system in responding to foreign materials in the
body — immunostimulant could be natural or artificial [26].

Plant-based herbal potions (red ginger, Andrographis, Curcuma, turmeric, Curcuma aeruginosa,
noni leaves, and fruits) as feed additives are reported to contain an active substance that functions as
immunostimulant [27]. Supplementing 1% moringa pit (Moringa oleifera) into broiler chicken feed
showed a positive effect on growth, immunity, and biochemical serum [28].

4. Conclusion

The use of liquid fermeherbafit through drinking water at exact time daily, every two days and every
Mondays-Thursdays are reviewed in the results of blood haematological profiles as well as Lymphoid
organ of broiler chickens.

Acknowledgement




The 1st Animal Science and Food Technology Conference (AnSTC) 2019 IOP Publishing

TOP Conf. Series: Earth and Environmental Science 372 (2019) 012018 doi:10.1088/1755-1315/372/1/012018

The authors are grateful to Ministry of Research, Technology and Higher Education Indonesia for
financial support of this work.

References

[1]

(2]
(3]

[4]
(5]

[6]

(7]

(8]
(9]

[10]

(11]

[12]

[13]
[14]
[15]
[16]

[17]

S. Utami, Zuprizal, and Supadmo. 2012. The Effect of Nutmeg Flesh in Feed (Myristica

frangrans houtt) on the Perfomance of Broiler at Different Cage Density. Buletin Peternakan.

36(1): 0126-4400.

T. R. Tizard. 1988. Introduction to Immunology Veterinary. Surabaya, Airlangga University
Press.

A. E. P. Haskito. 2011. The Effect of Supplementing Sugar Apple (Annona squamosa 1) Extract
on Histology Profile of Bursa of Fabricius and Lymph of Broiler Chickens Contracted with
infectious bursal disease virus.

G. Villegas, and H. Hosokawa. 2004. Immunostimulant: Toward Temporary Prevention of
Disease in Marine Fish. Kochi University. Monobe.

S. Kumala, A. T. Dewi, and Y. A. Nugroho. 2013, The Effect of Immunostimulant Ethanol
Extract of Efek Imunostimulan Ekstrak Etanol of Gotu Kola (Centell asiatica L) on 169 Male
Mice Induced with Sheep Red Blood Cells. J Med Vet Indones.

D. Zainuddin. 2007. Medicinal Plant to Increase Feed Efficiency and Livestock Health.
National Smeinar on Technology Innovation in Supporting Competitive Poultry Business.
Livestock Research Centre Bogor: Bogor.

N. Iriyanti, A. Irianto, and B. Hartoyo. 2017. Fermeherbafit Encapsulation on the Broiler
Performance Chicken. /n Proceeding of National Seminar, on technology and agribusiness
Series V7 Faculty of Animal Science, Jenderal Soedirman University, Purwokerto.

A. Bukar, A. Uba, and T. I. Oyeyi. 2010. “Antimicrobial Profile of Moringa oleifera Lam.
Extracts against Some Food-Borne Microorganisms.” Bayvero J. Pure. Appl. Sci. 31: 43-48.

J. N. Kasolo, G. S. Bimenya, L. Ojok, J. Ochieng, and J. W. Ogwal-okeng. 2010.
Phytochemicals and Uses of Moringa oleifera Leaves in Ugandan Rural Communities. .J. Med.
Plant. Res. 4(9): 753-757.

A. D. Khodijah. 2010. In Vitro Anthelmintic Evaluation of Ethanol Extract in Moringa oleifera
Leaves on Chicken Roundworm (4scaridia galli Schrank). Library Unit of Integrated Service
Ngudi Waluyo Ungaran, Semarang.

N. Iriyanti and B. Hartoyo. 2018. The Condition of Digestive Organs and Immunity Function of
Sentul Rooster supplemented with “Encapsulated-Fermeherbafit.” In Proceedings of National
Seminar Livestock Technology and Agribusiness (§TAP) Faculty of Animal Science, Jenderal
Soedirman University, Purwokerto, 6, 256-261.

R. D. Putri, F. D. Putra, T. Yudiarti, and S. Sugiharto.2016. Immune Organ Weight of Broiler
Chicken Fed fed with Tapioca Waste Fermented with Adcremonium charticola and or Antibiotic.
National Seminar Department of Animal Science UNS. 2016.

B. Glick. 2000. Immunophysiology. Sturkieis Avian Physiology. Editor: G.C. Whittow. Fifth
Edition. Academic Press, London. pp: 658-659.

S. A. Hassan, Al-Tememy, J. I. 8. Hussein, and B. S. Rasool. 2011. Histological Study on Bursa
of Fabricius of Quail birds( Coturnix coturnix japonica). Egypt Poult Sci. 31(11): 613-620.

H. D. Dellman, J. Eurell. 1998. Textbook of Veterinary Histology.Fifth Edition.USA:
Lippincott Williams & Wilkins. P: 135-146.

E. Aughey and F. L. Frye. 2001. Comparative Veterinary Histology with Clinical Correlates.
London (EN): Manson Publising. pp: 252-270.

B. Hartoyo, S. Suhermiyati, N. Irivanti dan E. Susanti. 2015. Performance and hematological
blood profile of broiler chicken with herbal supplement (fermenherfit). In Proceedings of
National Seminar Livestock Technology and Agribusiness (Series IlI): Developing Local
Resource-Based Livestock in Facing ASEAN Economic Community (MEA). Faculty of Animal
Science, Jenderal Soedirman University, Purwokerto.




The 1st Animal Science and Food Technology Conference (AnSTC) 2019 IOP Publishing

TOP Conf. Series: Earth and Environmental Science 372 (2019) 012018 doi:10.1088/1755-1315/372/1/012018

(18]

[19]

(20]

[21]

(22]

(23]

[24]

[25]

[26]

(27]

[28]

N. H. Arfah. 2015. Turmeric powder supplementation on the total erythrocyte, hemoglobin,
PCV, and leukocyte of broiler chickens. Hasannudin University, Makasar.

L. H. Sismanto. 2007. Leukocyte Differential of Broiler Chickens supplemented with green
chiretta extract (4Andrographispaniculata Nees) dengan pelarut metanol dosis bertingkat
sebelum diinfeksi Eimeria tenella. Institut Pertanian Bogor, Bogor.

R. A. Harahap. 2014. Blood Profile of Finisher Broiler Chickens Supplemented with Herbal
Formula. Institut Pertanian Bogor. Bogor

V. Apanius, N. Yorinks., E. Bermingbam and R. E. Ricklefs. 2000. Island and Taxon Effects in
Parasitism and Resistance of Lesser Antilean Birds. Available at hitp://www.bioone. Org
pelselirvSESSID=42. Accession date: October 20, 2009,

N. Antinoff. 2005. Annnual Meeting: Avian Laboratory Diagnostics. Gulf Coast Veterinary
Specialists. Gulf Coast Avian and Exotics. Houston.

M. J. Swenson. 1993. Physiological Properties and Celluler and Chemical Constituent of Blood
in Dukes Physiology of Domestic Animals. 11" ed. Comstock Publishing Associates a division
of Cornell University Press Ithaca and London.

N.Y. Wahyuni, N. Mayasari, and Abun. 2012. The effect of jengkol skin extract
(Pithecellobium jiringa) in ration on hematological score of broiler chickens. Student E-J.
I(1): 1-5.

K. Spelman, J. J. Burns, D. Nichols, N. Winters, S. Ottersberg, and M. Tenborg. 2006.
Modulation of cytokine expression by traditional medicines: A review of herbal
immunomodulators. Alternative. Med. Rev. 11: 128-146.

K. G. Baratawidjaja. 2002. Basic Immunology. School of Medicine. Universitas Indonesia.
Jakarta.

D. Zainuddin, T. Wardhani, Ujianto, and Kadiran. 2013. Herbal Supplement to Increase FFeed
Efficiency and Local Chicken Health KUB. In Proceedings of National Seminar of Developing
Local Livestock. Universitas Andalas. Padang.

S. Ahmad, A. Khalique, T. N. Pasha, S. Mehmood, K. Hussain, S. Ahmad, B. Rasheed, M. M.
Awais, and S. A. Bhatti. 2018. Influence of Feeding Moringa oleifera Pods as Phytogenic Feed
Additive on Performance, Blood Metabolites, Chemical Composition and Bioactive Compounds
of Breast Meat in Broiler’. Kafkas Univ Vet Fak Derg. 24(2): 195-202.




Turn_|OP_2019

ORIGINALITY REPORT

21+ 19, 9o A

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
www.semanticscholar.org 6
Internet Source %
jglobal.jst.go.jp 50
Internet Source /O
rp2u.unsyiah.ac.id 5
Internet Source %
autodocbox.com 3
Internet Source %
Tamanna Tabassum, A.G.M. Sofi Uddin 20/
0

Mahamud, Tusher Kanti Acharjee, Rashidul
Hassan et al. "Probiotic supplementations
improve growth, water quality, hematology,
gut microbiota and intestinal morphology of
Nile tilapia", Aquaculture Reports, 2021

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography On



