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Abstract

The study aimed to investigate the synergistic effect of dietary ginger (Gn) and ginseng (Gs) powder
on performanceandevaluate the immune response to Avian Influenza(Al) vaccinein broilers. A total
of 160 unsexed broiler chicks (Ross 308) at one day- old were randomly divided to four equal groups
with two replicates. The chicks of the 1t group (control) were fed on a basal diet. The 2"group fed
on a basal diet with adding Gn at (5gm/ kg feed). The 3"group was fed on a basal diet with adding Gs
(5gm / kg feed). While the chicks of the 4™group were fed on a basal diet with adding Gn and Gsat
(2.5 gm/kg feed) of each. Immune response against Alwas measured at aged (5, 15, 25 and 35) days,
while hematological and biochemical tests were measuredat the end of the experiment. The results
showed significant differences (P < 0.05) in 2"dgroup in the total protein and globulin concentrations as
compared to other groups and control at 35 days old. No significant differencein albumin concentration,
liver enzymes (ALT, AST). Also, the 2" and 4™ groups recorded a significant increase in WBC, RBC,
Hb and PCV%, as well as, the superiority in the Abagainst the Al at 35 days of age as compared to the
other groups. Finding of the current study indicated that groups which receiving dietary Gn and Gs

powder showed better health and higher Ab against Al disease vaccine.
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Introduction

The poultry industry in many regions of the
world faces great challenges represented in finding
new ways to confront epidemic diseases. There is
no doubt that avian influenza is the biggest and most
important of these challenges, and this disease does
not only because heavy economic losses to the poultry
sector, but also harms human health"). Therefore, it is

necessary to search for new means to curb this deadly
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disease. The use of feed additives and nutritional herbs
to enhance the health status and immune response of
birds that are susceptible to infection may be one of
those means, including the use of ginger®), ginseng

@), vitamins® and minerals .

Ginger (Zingiberofficinale) is a major crop,
grown primarily in Central Asia. Ginger is a well-
known plant that is widely used as a spice and in
traditional medicine to cure a variety of ailments©.
The main important compounds in ginger are
gingerol,gingerdiolandgingerdione which have the
ability to stimulate digestive enzymes, affect the

microbial activity, and having antioxidant activity
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().Ginseng (Ginseng panax) also known as Asian
ginseng, is one of the most well-known medicinal
plants in the world, especially in Asian countries,
and has been used for thousands of years to maintain
bodily homeostasis and increase vital energy ®).
Ginseng extract contains a number of important
bioactive constituents, namely ginsenosides and
flavonoids. It is regarded as an adaptogenic element
that aids in the promotion of vitality, improved
production performance, and metabolic mission ).
In this study, we investigated the synergistic effect
of Ginger and Ginseng powder on some productive
performance and some physiological characteristics
of broiler chickens, as well as, evaluate the immune

response to influenza disease vaccine.

Materials and Method

A total of 160 1-day-old broiler chicks (Ross
308) were randomly assigned to four experimental
groups (40 chicks)each having tworeplicate. The
experimental diets were prepared by adding certain
dietary ginger(Gn),ginsengpowder (Gs) and both
together that provided 0 (control), 5 gm, Sgm and
(2.5gm+2.5gm) /kg feed in the basal ration. Starter
and grower diets were formulated according to the
recommendations (NRC, 1994). Water and feed
were supplied ad libitum throughout the experiment.
Immune response against Al was measured at ages
(5, 15, 25, and 35) days, while hematological and
biochemical tests were measured on the last day of the
trial at (35 days) after randomly selected five broilers

from each replicate to get the blood for tests.Data

was analyzed with SAS software 19 using LSD and
ANOVA to compare between groups.

Results and Discussion

The results showed significant (P<0.05) increased
in WBCs, Hb and PCV% of the 2" and 4"groups as
compared with the 3™ and control, whiles the count
of RBCs recorded highest values in 2nd group than
other groups (table 1).This increase in WBC count
might be dietary ginger (Gn) and ginseng (Gs)
powder were affected on the immune response of the
vaccinated chicks with Al vaccine, also, the increase
in RBC count, PCV and Hb concentration of birds fed
the Gnare indication of improved oxygen carrying
capacity of the cells which translated to a better
availability of nutrient to the birds consequently
affecting their well-being. Hematological constituents
reflect the physiological responsiveness of animal to
its internal and external environment, which includes

feed and feeding.

Esonu et al., ') who referred that hematological
profile index a clear picture of the activity of the blood-
forming organs, which are used as tools to assess the
health and physiological status of farm animals.The
blood profile in the body was influenced by nutrition,
environment, breed, and the clinical conditions of the
animal 1%, Olafedehan et al.,(!?) said the blood serves
as a pathological reflector of the condition of an
animal exposed to toxicants and other environmental
stressors it is a means of assessing clinical and

nutritional health of animals in feeding trials.

Table (1) Synergistic effect of dietary ginger and ginseng powder on blood picture ofdifferent groups at 35

days (mean = SE).
Gl G4
Groups G2 G3 . .
(Control) . . Ginger with
Parameters . Ginger Ginseng .
Basal diet Ginseng
WBC(cellx103/ pl) 28.00+1.90B 36.20+1.84A 32.80+0.69A 34.70£1.27A
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Cont... Table (1) Synergistic effect of dietary ginger and ginseng powder on blood picture ofdifferent groups

at 35 days (mean = SE).
RBC(cellx106 /ul) 1.38+0.02B 1.61+0.03A 1.40+0.02B 1.43+0.04B
PCV% 33.00+1.34B 39.73+0.46A 34.41+0.55B 37.65+1.00A
Hb(gm/dl) 11.55+0.19B 13.38+0.16A 11.53+0.40B 13.08+0.34A

Means with a different letter in the same row
are significantly different (P<0.05).

Ginger is highly rich in protein and other nutrients
like vitamin B and C, minerals in particular iron, and
the sulphur containing amino acids, methionine and
cysteine ). The current results agreed with results
observed by Kehinde et al.,'” who reported that
Gn supplementation on broiler diet had significantly
(P < 0.05) higher PCV and HB concentration. In
addition, our results confirmed that there is no toxicity
associated with the consumption of Gn and Gs
combination. Habibi et al., 1® found that Gs was not
toxic, and hence had no negative effect on the health
and physiological condition of the birds. Ginseng had
positive significant effect on hematological profile
due to the specific effects of saponins which is the
main bioactive ingredient in ginseng !7. Amaefule et
al.,"®who observed that ginseng had a positive effect
on packed cell volume of broilers fed ginseng and
may have accelerated red blood cell formation from

the bone marrow.

The results recorded significant (P < 0.05)
increase in the 2™and 4"group in Total protein (TP)
and Globulin concentrations as compared with 3%
and control at 35 days of age as shown in table (2).
Also, the data revealed that no significant (P > 0.05)
difference among the groups in the Albumin and
liver enzymes (AST and ALT) concentrations. The
increased TP concentration in the serum of broilers
supplemented with ginger is consistent with the
enhanced antioxidant enzyme activity. Ginger has
been shown to contain a high level of plant proteolytic
enzyme '), Ginger could help birds in digest dietary

protein upon ingestion%-21),

These results were confirmed by Zhang et al., ©©
that referred that supplementation of Gn powder at
the level of 5 gm/kg feed tended to increase growth
rate and enhanced oxidative stability, increased TP
in the serum of broilers. This positive effect is due
to Gnpowderbeing rich in bioactive compounds that
improve the antioxidant status of the bird and improve

protein metabolism.

Table (2) Synergistic effect of dietary ginger and ginseng powder on Total Protein, Albumin, Globulin and
Liver enzymes concentrations for differentgroups (Mean + SE)

G Gl G2 G3 G4
roups
- (Control) . X Ginger with
Parameters . Ginger Ginseng .
Basal diet Ginseng
Total protein(gm/dl) 3.51£0.09C 3.92+0.06A 3.62+0.05BC 3.72+0.04B
Albumin(gm/dl) 2.30+0.07 2.39+0.06 2.32+0.04 2.35+0.05
Glubulin(gm/dl) 1.19+0.03D 1.65+0.03A 1.34+0.05C 1.46+0.03B
ALT(U/L) 26.06+1.17 27.40+1.30 27.40+0.40 28.60+1.71
AST(U/L) 47.77+1.10 46.67+0.41 49.14+1.94 48.02+1.19
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Means with a different letter in the same row
are significantly different (P<0.05).

Generally, the increase in TP and globulin
concentrations could be due to the role of ginger
constitutes (Polyphenolic and flavonoids) the
major sources of the antioxidant compounds. These
constitutes prevent lipid hydro peroxide formation
through their ability to quench free radicals 2,
thus Gnwill protect hepatic cells from any oxidative
damage.Khan et al. 3 indicated that adding Gn to
bird diets contributed to protecting the body cell
membranes from damage caused by free radicals as a
good antioxidant, and since the liver is an important
organ in regulating body proteins and thus protecting
liver cells from any damage, they contributed in not
change protein concentration in the body.Also, table
(3) showed that no significant (P>0.05) difference
in the liver enzymes concentration (AST and ALT)
among the groups at 35 days age. Ginger has active
biomolecules such as phenols and flavonoids that fight
oxidative stress and subsequently protect the liver
cells ¥, These results confirmed with Dias et al., @
andEmadi, and Kermanshahi, ?® who demonstrate
profound antioxidant, and hepatoprotective actions of
ginger. There had no adverse effects of ginseng on the
liver enzymes and health status of the chicks at (2.5%
and 0.5%).

Antibody titers (Ab) against Avian Influenza
disease (Al) vaccine measured by ELISA test,
data of table (3) showed a significant (P < 0.05)
higherAb of the 2"group than the 3", 4™ and
control. In addition,the4groupincreasesantibody
titeras compared with the 3™ and control at age 35
day.Increasingthe immunoglobulin attribute to role
of ginger in rising immunity response in the body
by stimulates lymphocyte production, these results
confirmed with results of ?”).Additionally, Ginseng
inclusion in poultry diets enhances the immune
function by increasing lymphocyte levels %)
Ginger is associated with properties like antioxidant,
antimicrobial, hepatoprotective, immunomodulatory,
these positive results indicated that the effect of
ginger in the preservation of the immune cells by
inhibiting free radicals formation as a product due
to cellular immune response during the phagocytosis
process against microorganisms when the body
attacks ®®). Rasha et al., 39 concluded in a study that
addition ginger in broiler diets at the level of 0.4%/
kg had increased the serum concentration of total
protein, albumin and globulin which is responsible
of the homural immunity. Supplementation of
anyantioxidants boosted endogenous antioxidants
against oxidative stress and prevent lipid and protein

oxidation GV,

Table (3) Synergistic effect dietary ginger and ginseng powder on antibody titers for Avian Influenza
Vaccine measured by ELISA for different groups (Mean +SE).

G1 G4
Groups G2 G3 ) .
(Control) ) . Ginger with
Age . Ginger Ginseng .
Basal diet Ginseng
5255.10+160.07
5205.40+110.07 5235.10=119.99 5267.10+133.75
5 days Aa
Aa Aa Aa
1104.00+21.93
1050.00+7.38 730.00+44.95 728.00+21.60
15 days Ad
Ad Bd Bd
1979.40+47.23
2685.00+66.08 1128.90+9.76 1322.60+40.75
25 days Bb
Ac Cc Cc
1633.80+45.87
35 days D 3410.80+144.45 1907.20+91.98 2198.00+104.73
c
Ab Cb Bb
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Means with a different capital letters in the same
row are significantly (P<0.05) different. Means
with a different small letters in the same column are
significantly (P<0.05) different.

Nawal et al.®? concluded that Gn powder
have positively effect on the immune system by
increase the antibody titers against viral diseases.
Ginger enhances the serological response and had an
antioxidant activity (both in vivo and in vitro) mainly
due to pungent active principles such as gingerols
and shogaols®®). Carrasco et al., ®3 revealed that Gn
showed improvement in humoral and cell mediated
immune response in immune suppressed mice. The
adding of Gn and Gs may have helped in maintaining
the cells of the immune system as good antioxidants,
as well as enhancing the auto-antioxidants against
vaccines and immune stress that occur due to them, as
well as preventing the oxidation of fats and proteins
in the body.

Ginseng is one of the most valuable medicinal
herbs, its most notable features are modulation of
the immune system, and activities against stress
effect 343 Several studies have demonstrated that
the immunostimulatory functions of Gs could be
due to the effects of polysaccharides (9. Xi et al.,
() reported that dietary maternal Gs polysaccharides
supplementation would affect the immune function
of sows and then improve the immune function and
growth of pigs. The saponins and polysaccharides
derived from Gs could enhance immunity in vitro and
perform a variety of functions, including immune-

modulation, anti-tumor, and anti-oxidant actives G7-9).

Kim, ©% suggested that Gs may improve
physiological function and immunity because this
herb is rich in monosaccharides that meet most of the
requirements and functions of the immune system.
While, Ao et al., 9 concluded that influence of
fermented red Gs extract has positive effect on immune

system of broilers and laying hens, that effects may

attribute to the saponins the main bioactive ingredient
in ginseng (1. Experiments of the farm animals
indicated that Gs had adjuvant effects in stimulating
antibody responses to immunization against various
pathogens in cattle and pigs “%*).The results of
this study indicated that dietary supplementation of
ginger and ginseng improves performance and may
be utilized as an immunostimulant, therefore, they
can be considered as a potential functional ingredient
to improve immune response against Al disease of

broilers.
Conflict of Interest: Nil
Source of Funding: Self

Ethical Clearance: Obtained from Institutional

ethical committee

References

1. Otte,J, Hinrichs ,Rushton J ,Roland-Holst JD.
andZilberman D. Impacts of avian influenza virus
on animal production in developing countries.
Perspectives in Agriculture, Veterinary Science,
Nutrition and Natural Resources.2008;3, No. 80.

2. Youssef S F, Selim N A, Abdel-Salam AF

and Nada Sh A. Evaluations of some natural
3-effect
of different ginger extracts forms and levels

antioxidant sources in broiler diets:

on broiler performance, immune response and
quality of chilled and frozen meat. Egyptian
Poultry Science Journal, 2016;(36) :1, 299-317.

3. XiQY,lJiang Y, Zhao S, Zeng B, Wang F, Wang
LN,Jiang QY and Zhang YL. Effect of ginseng
polysaccharides on the immunity and growth
of piglets by dietary supplementation during
late pregnancy and lactating sows. Anim. Sci. J.
2017;88:863-872.

4. AbdulwahidM T. Effect of injection hatching
eggs with Newcastle disease vaccine and
different doses of vitamin E on some productive

traits and immune response of broilers. The Iraqi
Journal of Veterinary Medicine,2015; 39 (2), 98-



430

10.

11.

12.

Indian Journal of Forensic Medicine & Toxicology, April-June 2022, Vol. 16, No. 2

.107.

KantiRaje, SadhanaOjha, Alok  Mishra,
VKMunde, ChandrakantaRawat and Sandeep
K Chaudhary.Impact of supplementation of
mineral nano particles on growth performance
and health status of animals: A review.Journal
of Entomology and Zoology Studies; 2018;
6(3):1690-1694.

Zhang GF, Yang ZB, Wang Y, Yang WR,
Jiang SZ and Gai, GS.. Effects of ginger root
different

particle sizes on growth performance, antioxidant

(Zingiberofficinale) processed to

status, and serum metabolites of broiler chickens.
Poultry Science.2009; (88), 2159-2166.

DieumouFE,Teguia A, Kuiate JR,Tamokou
JD,FongeNB,Dongmo MC. Effects of ginger
(ZingiberOfficinale) and garlic (Allium sativum)
essential oils on growth performance and
gut microbial population of broiler chickens.
Livestock Research for Rural Development,2009;
21: 25-34.

Yldrirm and Erener, The possibilities using of
Ginseng (Panax spp.) in poultry nutrition.Hasad
J. Anim. Sci. 2010;26, 56-59.

LuJM, Yao Q and Chen C.. Ginseng compounds:
an update on their molecular mechanisms
and medical applications.Curr. Vasc.
Pharmacology.2009; 7, 293- 302.

Statistical Analysis Guide.
Statistical. Version 9th. Inst. Inc. Cary.2012;
N.C. USA.

EsonuBO, Emenalom OO and Udedibie ABI..
Performance and blood chemistry of weaner

System, Usens

pigs fed raw Mucuna bean (Velvet bean) meal.
Tropical Animal Production Investigation.2001;
4: 49-54.

AdeyemolA and Sani A. Haematological
parameters and serum- biochemical indices of
broiler chickens fed Aspergillusniger hydrolyzed
cassava peel meal based diet. Int. J. Res. Rev.

Sci. 2013;15:110-115.

13.

14.

15.

16.

17.

18.

19.

20.

OlafedehanCO,Obun AM, Yusuf MK,Adewumi
OO ,Oladefedehan A. O,Awofolaji AOand
AdenijiA A. Effects of residual cyanide in
processed cassava peal meals on haematological
and biochemical indices of growing rabbits.
Annual Conf. of Nig. Soc. for Anim. Prod. Page
212 in Proc. 35th 2010.

AdemolaS G, Farinu G O and Babatunde G
M. Serum, Lipid, Growth and Haematological
parameters of broilers fed Garlic, Ginger and

their mixtures. World Journal of Agricultural
Sciences. 2009;5(1):99-104.

KehindeAS, Obun CO, Inuwa M and BobadoveO..

Growth performance, haematological and
serum indices of cockerel chick fed ginger
(Zingiberofficinale) additive in diets. Animal

Research International, 2011;(2): 1398-1404.

HabibiRI, Sadeghi G and Karimi A. Effect of
different concentrations of ginger root powder
and its essential oil on growth performance,
serum metabolites and antioxidant status in
broiler chicks under heat stress. British poultry
science, 2014;55 (2):228-3.

KimY]J, Lee GD and Choi IH. Effect of dietary
supplementation of red ginseng marc and o-
tocopherol on the growth performance and meat
quality of broiler chicken .Journal of the science
of Food and Agriculture. 2014;94: 1816-1821.

AmaefuleBC, Uzochukwu I E,Ezema NC, Egom
MA, Ezekwe M, Ndofor-FolengHM and Machebe
NS. Growth performance and haematology of
broiler birds fed diets containing Korean ginseng.
International Journal of Advanced Research in
Biological Sciences.2019 6, 8:22-29.

Thompson E H, Wolf I D and Allen C E. Ginger
rhizome: A new source of proteolytic enzyme. J.
Food Sci.1973; 38:652-655.

ZiauddinS K, Rao DN and Amla B L. Effect of
lactic acid, ginger extract and sodium chloride

on electrophoretic pattern of buffalo muscle
proteins. J. Food Sci. Technol. 1995;32:224—



21.

22.

23.

24.

28S.

26.

27.

28.

Indian Journal of Forensic Medicine & Toxicology, April-June 2022, Vol. 16, No. 2 431

226.

NaveenaB. M.; Mendiratta, S. K. and Anjaneyulu,
A. S. R.). Tenderization of buffalo meat using
plant proteases from CucumistrigonusRoxb
(Kachri) and Zingiberofficinale Roscoe (Ginger

rhizome). Meat Sci. 2004; 68:363-369.

OlayemiChristiana Olagoke, Akinyinka Olu
Akinwumiand and Isiaka Adewale Emiola
Growth Performance and Carcass Characteristics
of Broiler Chicken Fed Diet Supplemented with
Ginger (ZingiberOlfficinale), Garlic (Allium
Sativum), Roselle (Hibiscus Sabdariffa) and their
Combinations. International Journal of Research
in Agricultural Sciences 2018; 65: 2348 — 3997.
Khan RU, Naz S, Nikousefat Z, Tufarelli V,
JavdaniM,Qureshi MS and LaudadioV.Potential
(Zingiberofficinale)
Poultry Science

of ginger
World’s
Association. World’s Poultry Science Journal,
2012;. 68,

applications
in poultry diets

GhouriN, Preiss D and Sattar N. “Liver enzymes,
nonalcoholic fatty liver disease, and incident
cardiovascular disease: a narrative review
and clinical perspective of prospective data,”

Hepatology,2010; 52, 3: 1156-1161.

DiasMC,Spinardi- Barbisan A LT, Rodrigues
M N M de Camargo JL, Teran E and Barbisan
L F. Lack of Chemopreventive Effects of
Ginger on Colon Carcinogensis Induced by
1,2- dimethylhydrazine in Rats. Food Chem.
Toxicol.,2006; 44 (6): 877-884.

Emadi, and KermanshahiH. Effect of Turmeric
Rhizome Powder on the Activity of Some Blood
Enzymes in Broiler Chickens. Int. J. Poult. Sci.,
2007; 6 (1): 48-51.

Radha Singh and Kusum Singh.
ZingeberOfficinale: A Spice With Multiple
Roles Life Science Informatics
2019;5(2):.113-119..

LisleyS E.Miller HM and Kamel C. Effect of

dietary quillajasaponin and curcumin on the

Publications

29.

30.

31.

32.

33.

34.

35.

performance and immune status of weaned
piglets. Journal of Animal Science. 2005; 83: 82-
88.

Chinedulmo

Medicinal Properties of Ginger and Garlic: A

and Jivini Salvation Za’aku
Review: Current Trends Biomedical Engeering
and Bioscinces. 2019; 18:( 2).

Rasha. Hassan, Gamal M. Mosaad ,Hala Y. Abd
El-wahab. Effect of Dietary Supplemental Ginger
on Broiler Performance, Carcass Characteristics
and Blood Profile International Journal of
Veterinary Sciences, 2019;2 (1): 108-118.
Olagoke ;Akinyinka

OluAkinwumi and Isiaka Adewale Emiola.

OlayemiChristiana

Growth Performance and Carcass Characteristics
of Broiler Chicken Fed Diet Supplemented with
Ginger (ZingiberOfficinale), Garlic (Allium
Sativum), Roselle (Hibiscus Sabdariffa) and their
Combinations International Journal of Research
in Agricultural Sciences.2019; ( 6), 2348 —3997.

NawalK  Shukri ,Mahbuba AG Mustafa
,Nidhal AG Mustafa. Impact
powder supplementation in Broiler Diet on the

of Ginger

Immune statue development and small intestine
morphology Bas.J.Vet.Res.2018;17, 2, 21-29.

Carrasco FR; Schmidt G, Romero AL,
Sartoretto, JL, Caparroz-Assef SM and Bersani-
Amado
Zingiberofficinale Roscoe,

CA.Immunomodulatory activity of
Salvia officinalis
L. and Syzygiumaromaticum L. essential oils:
evidence for humor- and cell-mediated responses.
Journal of Pharmacy and Pharmacology.;
2009;1(7):961-967.

VoglerBK, Pittler MH and Emst E. The
efficacy of ginseng: A systematic review of
randomized clinical trials. Eur. Journal of Clin.
Pharmacol.,1999.55: 567-575.

DeyL, Xie J T, Wang A, Wu J, Maleckar S
AandYuna C S. Anti- hyperglycemie effects of

ginseng: comparison between root and berry.
Phyomedicine, 2003;10:600-605.



432

36.

37.

38.

Indian Journal of Forensic Medicine & Toxicology, April-June 2022, Vol. 16, No. 2

Lee YS, Chung IS, Lee IR , Kim KH, Hong WS
and Yun YS. Activation of multiple effector
pathways of immune system by the antineoplastic
immunostimulator acidic polysaccha-ride ginsan
isolated from Panax ginseng. Anticancer Res.
1997; 17:323-331.

ParkJD. Recent
constituents of Korean ginseng (Panaxgensing
C.A. Meyer). J. Ginseng Res.,1996; 20: 389-415.

studies on the chemical

KimK. Effect of ginseng and ginsenosides on
melanogenesis and their mechanism of action. J
Ginseng Res. 2015;39:1-6.

39.

40.

41.

AoX, Zhou TX, Kim IH, Hong SM and Kim I[H.
Influence of fermented red ginseng extract on
broiler and laying hens. Austr Journal of Animal
Science.2011, 24:993-1000.

HuY J,LinY C, Zhou G L and Yu D Q. Effect
of Chinese extracts on performance and T
lymphocyte cell subset of yellow broilers. China
Poult. 2003;12:14- 17.

Rivera E, Hu S and Concha C . Ginseng and
aluminum hydroxide act synergistically as
vaccine adjuvants Vaccine.2003; 21:1149-1157.



