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ABSTRACT: In the last decade, there has been growing interest in the use of natural herbs and medicinal plants as
feed additives in poultry diets to maximize their potential output. The European Union banned the use of antibiotic
feed additives and the scientists are trying to find alternatives, one of the best options is herbs. Researchers
particularly look for medicinal herbs that can affect such parameters as growth or treatment of certain diseases.
.Medicinal plants have been used in poultry diets as feed additives to increase poultry performance, health and the
quality of their products and their extracts have been tested in the diets of poultry as potential alternatives to
antibiotics on growth promotion. Also, poultry has seen the greatest increase in production and gain, this trend will
likely continue. Both poultry meat and eggs are well positioned to meet demands for increased supply from our
growing world population. The interest to use the medical plants is mainly due to safety and healthy for human and
less cost of herbs compared with synthetic chemical drugs and some of them decrease the level of serum lipids and
lead to improve immune function in humans and also for animals. Therefore, The aim of this review is to evaluate
information on the use of medical herbs including Sumac (Zingiber officinale) and Ginger (Rhus coriaria L.) as feed
additives, with the emphasis on to improve poultry performance (laying hens and broiler). However, a systematic
approach toward the efficacy and safety of phytogenic compounds used as feed additives for poultry is still lacking.
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INTRODUCTION
The industrialization of poultry husbandry and the
improvement of feed nutritional efficiency have
accelerated the introduction of feed additives which
became widely used in animal feed for many decades.
The objective outlined by scientists, is to increase
production (eggs, meat) while maintaining animals in
good health. The use of antibiotics in poultry feed as a
growth promoter is beneficial in improvement of
production parameters and diseases prevention.
However this large utilization has led to the increasing
resistance of pathogens to antibiotics and the
accumulation of antibiotic residues in animal products
and in the environment. This situation requires the
world to restrict using antibiotic growth promoters in
animal feed (Nisha, 2008). Keeping farm animals
healthy is necessary to obtain healthy animal products.
For the last decade the use of additives of natural origin
in animal and human nutrition has been encouraged.
Numerous researches focused on the clarification of the
biochemical structures and physiological functions of
various feed additives like probiotics, prebiotics,
organic acids and plant extracts. Herbs, spices and their
extracts were already used thousands of years ago in
Mesopotamia, India, China and old Greece, where they
were appreciated for their specific aroma and various
medicinal properties (Greathead, 2003). The effects
expected of herbs and plant extracts are also various: the
herbs and plant extracts act on the appetite and intestinal
microflora stimulate the pancreatic secretions to
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increase endogenous enzyme activity and immune
system. Many plant products and their constituents have
a broad antimicrobial activity, antioxidant and sedative
properties.Besides, scientists recently discovered that
the appetizing and stimulating activity of herbs and
plant extracts on animal digestive and immune system
could benefit performance and health of farm animals
(Lopez-Bote et al., 1998) Herbal extracts supplements
have shown to have beneficial effects on broiler
performance and carcass quality (Schleicher et al.,
1998) A variety of herbal supplements have been widely
used to maintain and improve health of humans
(Freeman et al,. 1995) and birds (Gardzielewska et al.,
2003) Herbal extracts can also improve immune system
and reduce blood cholesterol (Mathivanan et al., 2007)
The objective of this review is to examine the
possibility of using herbs and their extracts as natural
alternatives including Sumac and Ginger to replace
antibiotic growth promoters in poultry fee.
HERBAL PLANTS PROPERTIES
Antimicrobial (Guo et al., 2004a), antioxidant
(Hashemi et al., 2009a), anti-stress (Chattopadhyay et
al., 2005), gut microflora manipulation (Hashemi et al.,
2009b), nutrigenomics effect (Franco-Jimenez et al.,
2007) and immune enhancement (Guo et al., 2004b)
properties probably are the major mechanisms by which
herbal plants exert positive effects on the growth
performance and health of animals (Fig. 1).
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Fig. 1: Main mechanisms of herbal plants exert positive effects on the growth performance and health of animals.
Tobias Steiner, BIOMIN GmbH, Herzogenburg, Austria with some modification
Herbal or Phytogenic Feed Additives
Herbs and plant extracts used in animal feed, called
today phytogenic or herbal feed additives are defined as
compounds of plant origin incorporated into animal feed
to enhance livestock productivity through the
improvement of digestibility, nutrient absorption and
elimination of pathogens residents in the animal gut
(Athanasiadou et al., 2007).
The large variety of plant compounds used as herbal
feed additives are assembled according to their origin
and treatment, such as herbs and spices (e.g. garlic,
anise, cinnamon, coriander, oregano, chili, pepper,
rosemary and thyme) but also essential oils or oleoresins
(Kamel, 2000). The content of active substances in these
products can vary greatly depending on what part of the
plant is used (grains, leaves, roots, bark, flowers, or
buds), the harvest season and geographical origin. The
technique of treatment (cold, steam distillation,
extraction) also changes the active substances and
related compounds in the final product (Windisch et al.,
2008). In the EU, these feed additives must demonstrate
the identity and traceability of the entire commercial
product, the claimed nutritional effects in addition to
proofs of absence of interaction with other compounds.
They must be tolerated by the animals, the users
(farmers, manufacturers of animal feed) and the
environment (European Commission, 2003). Modern
intensive poultry production has achieved phenomenal
gains in the efficient and economical production of high

quality and safe chicken meat, eggs and poultry
bioproducts. At the same time as making gains in
production and efficiency, the industry has had to
maximize the health and well-being of the birds and
minimize the impact of the industry on the environment.
Most additives are used to improve physical diet
characteristics, feed acceptability or bird health.
Effects of herbal feed additives on production
performances
The inclusion of anise seeds at a level of 0.5-0.75/kg
corn-soybean-meal diet administered to broilers during
6 weeks, improved their body weight gain, performance
index and relative growth rate. In contrast, a higher
inclusion level of anise seeds (1.5 g/kg diet) reduced
growth performance (Soltan et al., 2008). Garlic
(Allium sativum), thyme (Thymus vulgarus) and
coneflower (Echinacea purpurea) as feed supplements
have recently been reported to exert a wide range of
beneficial effects on the production performance
(weight gain, feed conversion, egg production and
quality) of broilers and laying hens (Khan et al., 2012).
Bolukbasi and Erhan, (2007) studied the effect of
dietary Thyme supplementation with thyme on
performance of laying hens and E. coli concentrations in
their feces. Addition to basal diet at the level of 0.10.5% have given an improvement in feed conversion
and egg production associated to a decline of E.coli
concentration in feces. Effect of herbal feed additives on
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egg quality traits, such as yolk composition, shell
thickness or Haugh unit rating, were reported in a few
studies only, whereas the majority of reports did not
identify substantial effects (Navid et al., 2013)
Ginger (Zingiber Officinale) as Feed Additive in
Poultry Feed
The production of poultry products, such as eggs and
meat has been sustained with the use of antibiotics and
growth promoters, used at therapeutic doses in animal
feeds in order to improve the quality of the products
(NOAH, 2001). Birds raised with these feed additives
achieved good performance, their potential side effects
present a real public health problem worldwide
(Donoghue, 2003),that led to the ban of these products
by European Union in January 2006. This decision has
therefore stimulated a search for natural alternative feed
additives, such as ginger, sumac and onion etc. Ginger
root contains a number of compounds that exert varying
biological activities, including antioxidant (Rababah, et
al., 2004), antimicrobial (Jegetia et al., 2003), and
various pharmacological effects (Ali et al., 2008).
Ginger has been found to enhance pancreatic lipase
activity (Platel and Srinivasan, 2000), intestinal lipase,
disaccharides, sucrose and maltase activities of rat
(Platel and Srinivasan, 1996). All of these have
favorable effects on gut function, which is the primary
mode of action for growth promoting feed additives
(Windisch et al., 2008). The use of feed additives, such
as ginger and garlic in livestock feed and human diets
are becoming more popular, because of their beneficial
health and preservative importance (Joke and Susan,
2007). Powdered rhizome of Ginger is one such
potential rhizome with a wide range of medicinal
effects. In broilers and layers, this plant has been used in
different forms, doses and durations.
Sumac (Rhus coriaria L.) as feed additive in
poultry feed
Sumac (Rhus coriaria L.) belongs to Anacardiaceous
family and it grows widely in Asian countries.
Traditionally, sumac has been used as medicine (Lee et
al., 2003) for the treatment of gastritis, stomach cancer
and arteriosclerosis (Jung, 1998) and for the protection
of antiquities (Kim, 1996). The main compounds in
sumac are tannins and substantial amounts of flavonoids
(Zalacain et al., 2003). However, sumac is rich in B
vitamins and Gallic acid (Gálik, 2012) reported that
from nutritional point of view, (Rhus coriaria L.)seeds
are rich in Gallic acid, benzoic acid anthocyanin
(Guvenc and Koyuncu, 1994), flavones, such as
myricetin, quercetin and kaempferol (Mehrdad, 2009),
nitrite and nitrate contents (Ozcan and Akbulut, 2007).
The seeds of Rhus coriaria L. are consequently, dietary
supplementation of 0.5% sumac fruit powder can be
effective to attenuate the negative effects of mild heat
stress on broiler chickens and improve the performance
during the first 21 days of age. Higher sumac fruit
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powder level (1%) did not affect the performance during
the starter period due to having more tannin. Moreover,
dietary sumac fruit powder could not obviate the
deleterious effects of intensive heat stress (32°C) during
the grower or whole the experimental periods (Alishah
et al., 2013).
CONCLUSIONS
There are many advantages of using herbs than
antibiotics and Medicinal herbs have been used since a
very long time, but empirically. General mechanisms of
action were little known in poultry and animals.
Medical herb feed additives including sumac and ginger
are good alternatives to replace antibiotic growth
promoters. There are so many advantages of using herbs
than antibiotics. Phytogenic feed additives may have the
potential to promote production performance and
productivity and thus, add to the set of non-antibiotic
growth promoters such as organic acids and probiotics.
Antibiotics can't be used during laying period of
chickens due to residual effect in eggs. Nowadays, few
herb products are available in market. Farmers can
easily use in their layer, broiler and parent stock without
any residual effect. Even these herbs can be used during
the laying period. Farmers also interested to use the
herbs for their poultry. But products are not still familiar
to the farmers.
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