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Abstract

Herbs and spices and a host of other plant derivatives used in animal feeding as feed additives are referred to as
phytogenic feed additives. This class of feed additives is increasingly gaining popularity in livestock production.
A number of studies have demonstrated antioxidative and antimicrobial efficacy in vitro. Methane reducing
effects of some herbs and spices in ruminants have also been reported. Studies show that some of these plant
materials improved the palatability of feed. There are suggestions that they may specifically enhance activities of
digestive enzymes and nutrient absorption. Experimental comparisons of these phytogenic additives with
antibiotics and organic acids have suggested similar effects on the gut. This include reduced bacterial colony
counts, fewer fermentation products, greater nutrient digestion and probably reflecting an overall improved gut
equilibrium. In addition, some of the herbs and spices or their derivatives have been reported to promote
intestinal mucus production. This effect may explain improved production performance after including these
phytogenic feed additives. In general, available literature suggests that phytogenic feed additives such as herbs
and spices may add to the set of non-antibiotic growth promoters for use in livestock like organic acids and
probiotics. However, a systematic approach toward the efficacy and safety of phytogenic materials used as feed
ingredients or additives is needed. There should also be studies to show the possible interaction of these plant
materials with other feed ingredients in vivo. There is also the need to study herbs and spices which are
indigenous to the tropics for their utilization in livestock production.
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1. Introduction

Livestock farmers are generally faced with the challenge of improving livestock performance in order to ensure
more net returns (Pervez, 1992). A lot of research and production strategies have been employed, including the
use of antibiotics to achieve this aim (Kehinde ez al., 2010). Although antibiotics achieved good performance,
their potential side effects became a real public health concern globally (Donoghue, 2003) and eventually led to
the ban of the products especially in the western world (Nweze and Nwankwagu, 2010). This triggered an
explosion of interest in the use of herbs and spices and their products as supplements in animal rations
(Bunyapraphatsra, 2007; Owen, 2011; Anyanwu, 2010). Odoemelam et al., (2013) reported that up to one third
of all commercial swine and chicken rations in Europe now use mixtures of herbs and spices to accelerate
growth and maintain health.

Herbs are flowering, non-woody and non-persistent plants and spices are herbs with an intensive smell and taste
commonly added to human foods. They have been reported to possess antimicrobial, antioxidative, anti-
inflammatory and immuno-modulatory properties (Sofowora, 1993). Herbs and spices fall into the class of feed
additives currently referred to as “Phytogenics”. They are strongly being considered as addition to the set of non-
antibiotic growth promoters, such as organic acids and probiotics which are already well established in animal
nutrition (Windisch et al., 2007). Their usefulness lies in some chemical substances that produce definite
physiological actions in the body of the animals (Oko and Agiang, 2009). The most important bioactive
constituents include alkaloids, tannins, flavonoids, saponins and phenolic compounds.

Some of the useful herbs and spices are indigenous to Africa and include ginger (Zingiber officinale), garlic
(Allium sativium), scent leaf (Ocimum gratissimum), bitter leaf (Vernomnia amygdalia), they have been reported
to enhance the performance of livestock animals (Muhmmad ef al., 2009).

This article discusses the roles of these herbs and spices in improvement of livestock performance through their
antioxidative action, antimicrobial action, Impact on palatability and gut function and reduction of methane
emission in ruminants.

2. Antioxidative Action

An antioxidant is any substance that when present at low concentration compared to those of an “oxidizable
substrate” significantly delays or prevents oxidation of that “substrate” (Aruoma et al., 1997; Imark et al., 2000).
While antioxidants are associated primarily with inhibition of lipid peroxidation, free radicals can also cause
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damages in other components thus, “oxidizable substrate” includes almost everything found in feeds and in
living tissues such as protein, lipids, carbohydrates and DNA (Eskin and Robinson, 2000). Antioxidants are often
added to delay the onset or slow the development of rancidity due to oxidation (Imark, ez al., 2000). Just as
oxidation can cause rust and deterioration in metals, oxidation in feeds and feedstuff can result in rancidity,
destruction of vitamins, A, D, E, pigmenters and amino acids with resultant lowered biological value (Harris,
1970; Talbot, 2004).

Oxidative rancidity is a chemical reaction in which oxygen attacks a weak point (double bond) in the fat,
forming peroxides (Talbot, 2004). These peroxides attack fat molecules leading to the destruction of fat soluble
vitamins and other nutrients (Talbot, 2004). Similarly, unsaturated fatty acids undergo a loss of hydrogen,
resulting in the formation of free radicals at the site of unsaturation (Nwabugwu, 2010).

If the feed material in which this reaction is taking place does not contain some effective antioxidants the free
radical is quickly converted to a fatty acid peroxide free radical and fatty acid hydroxperoxide (Nwachukwu,
2009). An antioxidant can block this peroxidation by supplying a hydrogen in the first free radical formed,
thereby reconverting it to the original fatty acid. If the hydroperoxides are allowed to form they continue to
decompose by breaking down into variety of aldehydes and ketones (Nwachukwu, 2009). These chemical
processes generates highly reactive molecules resulting in rancidity in feeds which are responsible for producing
unpleasant and obnoxious odour and reducing palatability and metabolizable energy of feeds and fats (Young
and Mcenergy, 2001; Talbot, 2004). The study of the various problems resulting from uncontrolled oxidation
and ways of bringing these oxidation processes under control has remained a concern in food and feed
management.

2.1 Modes of Action and Evaluation of Antioxidant Activity

Antioxidants can act in cell membranes or food products by; scavenging free radicals which initiates oxidation,
removing reactive oxygen species such as oxygen radicals, breaking the initiated chain of reaction (Manson,
1997), Quenching/scavenging singlet oxygen (Budason, 2000), destroy peroxides to prevent radical formation
and removing oxygen or decreasing local oxygen concentration/pressure (Pryor, 1993; Eskin and Robinson,
2000; Benzenic, 2003).

Herb and spices have been shown to exert antioxidative properties (Cuppett and Hall, 1998; Nakatani, 2000).
The antioxidant property of many phytogenic compounds can contribute to protection of feed lipids from
oxidative damage. Among a variety of plants bearing antioxidative constituents, the volatile oils from the
Labiatae family (Mint plants) have been attracting the greatest interest. Their antioxidative activity arises from
phenolic terpenes, such as rosmarinic acid and rosmarol (Cuppett and Hall, 1998; Windisch et al., 2007). Other
Labiatae species with significant antioxidative properties are thyme and oregano. Other plant species like ginger,
scent leaf, garlic and Monodora myristica as well as other plants rich in flavonoids have been described as
exerting antioxidative properties (Nakatani, 2000; Nwachukwu, 2009).

The antioxidative activities of some spices have been tested by evaluating the peroxide value of a lipid
containing extracts of these plants over time (Aruoma et al., 1997; Nwachukwu, 2009). Peroxide value is used to
monitor the development of rancidity through the evaluation of the quantity of peroxides generated in the
products (substrate). Peroxide value is usually less than 10 mEq/kg when a fat sample is fresh. Rancid taste and
smell begins to show up when the peroxides value is between 20 and 40 mEq/kg (Onwuka, 2005). Peroxide
value of oil is also a measure of its content of oxygen.

Peroxide values of soyabean oil treated with different spice extracts over a given period have been determined
(Table 1 and Table 2). Peroxide value of soyabean oil treated with Ocimum gratissimum and Monodora
myristica extracts decreased with increasing concentration of the extracts. The rate of increase of peroxide value
also increased with duration of storage (days) however, this rate dropped significantly after 21 days (Nwabugwu,
2010; Ukachukwu, et al, 2012). Aruoma et al, (1997) indicated an increasing peroxidation inhibition with
increasing concentration of ginger and garlic extracts (Table 3). An implication of the peroxidation inhibition
action of herbs, spices and their products in livestock feeds may be in improving feed intake and weight gain by
preventing problems of reduced palatability and metabolizeable energy associated with the chemical process of
peroxidation or rancidity. Yen et al., (2011) reported a higher weight gain and feed intake (P<0.05) for pigs fed
garlic treated diets compared to non garlic treated diets.

Other ways of investigating the antioxidant activity of a potential antioxidant include assessing its chelating
ability (Decker and Welch, 1990), scavenging effect (Muller, 1995; Nagai et al., 2001) and Reducing power
(Onyaizu, 1986) and comparing it with a standard antioxidant.

3. Anti microbial Action

Herbs and spices are well known to exert antimicrobial actions against important pathogens, including fungi
(Adam et al., 1998; Smith-palmer et al., 1998; Junaid et al., 2006). The active substances are largely the same
responsible for antioxidative properties with phenolic compounds being the principal active components (Burts,
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2004). The antimicrobial mode of action is considered to arise mainly from the potential of the hydrophobic
essential oils in these plants to intrude into the bacterial cell membrane, disintegrate membrane structures and
cause ion leakage (Lee ef al., 2004; Windisch et al., 2007). High anti-bacterial activities have also been observed
in a variety of non-phenolic substances e.g. Limonene and compounds from Black pepper and nutmeg (Newton
etal., 2002).

The antimicrobial activity of a variety of herbs and spices has been reported (Junaid et al., 2006; Anyanwu,
2010). Junaid et al., (2006) indicated the antimicrobial efficacy of O. gratissimum leaf extracts on some bacterial
isolates like Aeromonas hydrophila, Bacillus cereus, E.coli, Salmonella typhimurium and Yersinia
enterocolitica (Table 6) . Cold H,O fresh leaf extract gave Minimum bactericidal concentration (MBC) of 3.13,
12.5 25, 25 and 25 mg/ml for E. coli, B. cereus, A. hydrophila, S. typhimurium and Y. enterocolitica.

The use of herbs and spices as well as their products in rations is aimed primarily at harnessing their
antimicrobial potentials to boost performance. Their use in broiler and swine production has been reported
(Hassan et al., 2004; Al-harthi, 2006; Odoemelam et al., 2013). At least for broilers, an overall antimicrobial
potential of phytogenic compounds in vivo cannot be ruled out (Windisch et al., 2007; Muhammad et al., 2009).
Studies with boilers demonstrated in vivo antimicrobial efficacy of essential oils from plants against Escherichia
coli and Clostridium perfringens (Jamoz et al., 2003: Mitsch et al., 2004).

Evans et al., (2001) investigated the effect of a mixture of essential oils from clove (1.0%) thyme (0.1%),
peppermint (0.1%) and lemon (0.1%) on Coccidia oocytes output and the number of Clostridium perfringens in
broilers chicks when artificially inoculated. They observed that chicks fed the diets containing the essential oil
blend showed a reduced oocyte excretion compared to those fed the non-supplemented diet.

It would be expected that the intake of herbs and spices or their products affects the gastro intestinal micro flora
composition and population thus, controlling potential pathogens (Roth and Kirchgessner, 1998). As a result of
this more stabilized intestinal health, animals are less exposed to microbial toxins and other undesired microbial
metabolites such as ammonia and biogenic amines (Eckel et al., 1992). They are also relatively relieved from
immune defense stress during critical situations as well as increased availability of essential nutrients for
absorption, thereby helping the animals to grow better within the framework of their genetic potential. According
to Muhammed et al., (2009) who investigated the effect of aqueous extract of plant mixture (Zingiber officinale,
Carum apticum, Withania somnifera, Trigonella Foenum-Graecum, Silybum marianum, Allium sativum and
Berberis lyceum) on performances and carcass quality of broiler chicks, improvements were recorded with
increasing levels of the extracts of plant mixture (Table 7).

3.1 Impact on Palatability, Gut Function and Digestion

There are suggestions that spices and herbs can positively affect food digestion (Mellor, 2000; Pradeep et al.,
1991). A wide range of spices, herbs and their extract are known from medicine to exert beneficial actions within
the digestion tract, such as, laxative acid spasmolytic effects and prevention of flatulence (Chrubasik et al.,
2005). Studies have reported the effect of spices or their active components on bile salt secretion (Bhat et al.,
1984; Sambaiah and Srinivasan, 1991). Platel and Srinivasan (2004) reported that stimulation of digestive
secretions e.g. saliva, bile and mucus and enhanced enzyme activity are their core mode of nutritional action. In
vitro activities of rat pancreative lipase and amylase were shown to be significantly enhanced when brought into
contact with various spices and spice extracts (Rao ef al.,, 2003). Similarly, essential oils used as feed additives
for broilers were shown to enhance the activities of trypsin and amylase (Lee ef al, 2003; Jang et al., 2004).
They were also reported to stimulate intestinal secretion of mucus in broilers an effect that was assumed to
impair adhession of pathogens and thus stabilizing the microbial eubiosis in the gut of the animals (Jamroz et al.,
2006). On the other hand Kreydiyyeh et al., (2000) observed that Cinnamaldehyde and eugenol, a main
component of clove essential oils, when fed at high concentrations significantly impaired the absorption of
alanine by rat jejenum. They postulated that these materials inhibited the activity of Na'- K'- ATPase located in
the enterocyte and consequently impair transport processes in the intestine. In addition, in vitro results showed
that IC* values which is the concentration that inhibited the activity of intestinal Na'- K- ATPase by 50% were
1.1 and 1.4 mg/mg of protein for cinnamaldelyhde and eugenol, respectively. It can thus be expected that high
doses of these substances when introduced into the chicken diet could inhibit the digestion process.

Herbs and spices or their products are often indicated to improve the flavor and palatability of feed, thus helping
the animal to achieve a better performance. Experiments validating these claims are quite limited. Dose-related
depressions of palatability in pigs fed essential oils from fennel and caraway as well as thyme and Oregano have
been reported (Jugl-chizzolla et al., 2006; Windisch et al., 2007). On the other hand, there are numerous reports
on improved feed intake through the use of phytogenic feed additives in swine (Yen ef al., 2011; Windisch et al.,
2007) The specific effects of flavors on chickens’ performance have not received much attention possibly
because poultry may not acutely respond to flavor when compared to pigs (Moran, 1982). Also Moran, (1982)
indicated that the effects of flavors on poultry performances are regarded as negligible. There is evidence
however, that flavor could affect feed intake (Deyoe et al., 1962). The characteristic flavor of spices can also be
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advantageous in standardizing tastes and smells of the diet especially if the ingredients in the diets are changed
such as the weaning transitions of piglets (Lee et al., 2004; Anonymous, 1998).

3.2 Effect on Methane Emission in Ruminants

Ruminant producers are seeking to identify and promote good management practices that reduce production of
atmospheric greenhouse gases, particularly those that reduce methane emissions from enteric fermentation
(Beauchemin and McGinn, 2006). Although, methane does not exist in the same quantity as carbon dioxide, it is
more than 20 times more powerful in terms of contributing to the greenhouse effect (Kavanagh 2010). Through
belching a single sheep emits about 0.7 ft' of methane per day. Cows are much more an ecological nuisance,
each belching emits nearly 18 ft' of methane into the air per day (Kavanagh, 2010). Also, reducing methane
production can be of direct economic benefit because it coincides with greater energy-use efficiency of the feed
by the animal. Energy lost as methane from cattle for instance ranges from 2 - 12% of Gross energy intake
(Johnson and Johnson, 1995). Dean and Ritchie, (1987) have suggested that Plant essential oils and spice
extracts contain antimicrobial properties that may inhibit methanogenesis by affecting ruminal bacteria. There
are some in vitro studies showing inhibitory effects of spices and herbs (Table 8), essential oil mixtures or
extracts derived from herbs on methanogenesis (Tatsouka et al, 2008; Agarwal et al., 2009). Juniper berry
essential oil and cinnamon oil (Chaves et al., 2008) and Peppermint oil (Tatsouka et al., 2008) have shown to
have strong inhibitory effect on methanogenesis. The active component of Cinnamon oil i.e. cinnamaldehyde
caused a depression of methane production to the extent of 94% at 5 mM (Macheboeuf, et al., 2008). In vivo
study of Beauchemin and McGinn, (2006) indicated that adding Canola oil to the diet of cattle decreased total
daily methane emissions by 32% and tended to decrease methane emissions as a percentage of gross energy
intake by 21%, however, this was also associated with decreased feed intake. Wang et al. (2009) also showed in
an in vivo study that inclusion of 0.25 g day-' of essential oil from Oregano plants in the diet of sheep for 15
days lowered methane production. Herbs and spices and their products seem to hold a lot of promise as a natural
option to embrace to cut back on methane emission in livestock production. Introducing spices to livestock feed
could be an effective natural means of reducing methane production. Chaudhry (2010) revealed that the spices;
coriander, turmeric, cumin, clove and cinnamon act as natural antibiotics, killing methane-producing bacteria,
while allowing less harmful bacteria to act in its place. In a test at Newcastle University involving the five curry
spices, it was discovered that ground up coriander added to an in-vitro solution mirroring that found in the
stomach of sheep and cows caused a 40% reduction in methane production.

Since antibiotics were banned the hunt has been on for new, safe cheap ways to reduce methane production in
ruminants. Plants like coriander appear to be an ideal solution especially in parts of the world where expensive
treatments are not an option (Table 8).

There is still need to explore other species and herbs common and indigenous in the tropics.

5. Conclusion

There are strong indications that herbs, spices and their products exert antioxidative, antimicrobial and growth
promoting effects in livestock. The antioxidative efficacy of some of the herbs and spices in protecting the
quality of feed as well as that of food derived from animals fed these substances cannot be ruled out. For
antimicrobial actions, observations in vivo supports the assumption that they possess the potential to contribute
to the final reduction of intestinal pathogen pressure. This action compares with the role played by some other
antimicrobial feed additives and organic acids. Furthermore, studies reveal that they contribute to an enhanced
digestive enzyme activity and absorption capacity. They also stimulate intestinal mucus production, which
contributes to relieve pathogen pressure through inhibition of adherence to the mucosa. However, products
containing blends or mixtures of phytogenic compounds appear to produce these results.

There is therefore the need for a systematic approach to explain the efficacy and mode of action of herbs and
spices as well as dose of the active compound especially those indigenous to the tropics. There should also be
studies to show the possible interaction of these plant materials with other feed ingredients.

References

Adam, K., Sivropoulou, A., Kokkimi, S., Lanaras, T. and Arsenakis M. (1998), Antifungal activites of Origanum
vulgare, Subsp. hirtum, Menthaspicata, Lavandida angustifolia and Salvia fruticosa essential oils
against human pathogenic fungi. J. Agric food chem. 46, 1739-1795.

Agarwal, N., Shekhar, C., Kumar, R., Chaudhary, L.C. and Karma, D.N. (2009), Effect of peppermint (Mentha
piperita) oil on in vitro methanogenesis and fermentation of feed with buffalo rumen liquor. Anim. Feed
Sci. Technol., 148, 321-327.

Aksit, M., Goksoy, E., Kok, F., Ozdemir, D. and Ozdogen, M. (2006), The impacts of orgnic acid and essential
oil supplementations to diets on the microbological quality of chicken carcasses. Arch. Geflugelkd.

Al-Harthi, M.A. (2006), Impact of supplemental feed enzymes, condiments mixture or their combination on

119



Journal of Biology, Agriculture and Healthcare wWww.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) i

ISTE

broiler performance, nutrients digestibility and plasma constituents. Intl. J. Poult.Sci. 5 (8), 764-771.

Anonymous (1998), Feed additives: The added value to feed. NEFATO Vereniging van, Netherland fabrikanten
van voedertoevoegingen. Aalsmeer.

Anyanwu, M. (2010), Evaluation of the feed preservative potentials of Ocimum gratissimum L. B.Sc. project
Dept. Anim. Sci. Fed. Unvi.of Tech., Owerri.

Aruoma, O. L., Spencer, J.P.E, Warren, D., Jenner, P., Butler, J. and Halliwell, B. (1997), Characterization of
food antioxidants, illustrated using commercial garlic and Ginger preparations. Food chemistry 60(2)
149-156.

Beauchemin, K. A. and McGinn, S.M. (2006), Methane emissions form beef cattle: Effects of fumaric acid,
essential oil and canola oil. J. Anim. Sci. 84: 1489-1496.

Benzenic, 1. F. (2003), Evaluation of dietary antioxidants. Comparative biochemistry and physiology part A,
Molecule and integrative physiology, 136 (1), 113-126. doi: 10.1016/S1096.8435.(02) 00368-9.
PMID14527634

Bhat, B.G., Sambaiah, K. and Chandrasekhara, N. (1984). Influences of Curcumin and capsaicin on the
composition and secretion on bile in rats. J. Food Sci., Tech. 21: 225-227.

Budason T.T. (2000), Fruits, vegatables and cancer prevention.A review of epidemiological study.Washigton
D.C.

Bunyapraphatsara, N. (2007), Utilization of medicinal plants in animal production.11™ International
Congress.Leiden, Netherlands, Phytopharmcology.

Burt, S. (2004), Essential oils: Their antibacterial properties and potential application in food- A review. Intl. J.
food microbiol. 94; 225-253.

Chaudhry, A. S. (2010), Curry spices reduce methane emissiom in  sheep/cows.
http://newsdesk.org/2010/07/curry-spices-reduce-methane-in -sheep-cow-burps/ Sch. of Agric. Food
and Rural Devpt. Newcastle Univ.

Chaves, A.V., He, M. L., Yang, W. Z., Hristov, A. N., McAllister, T. A. and Benchaar, C. (2008), Effects of the
essential oils on proteolytic, deaminative and methanogenic activities of mixed ruminal bacteria. Can. J.
Anim. Sci., 89, 97-104.

Chrubasik, S., Pittler, M.H. and Roufogalis B.D. (2005), Zingiberis rhizome: A comprehensive review on the
ginger effect and efficacy profiles. Phytomedicine 12, 684-701

Cuppett, S.L. and Hall, C.A. (1998), Antioxidant activity of Labiatae.Adv. Food Nutr. Res. 42,245-271.

Dean, S.G. and Ritchie, (1987), Antibacterial properties of plant essential oils. /nt. J. food Microbiol. 5: 165-180.

Decker, E.A and Welch, B. (1990), Role of territin as a lipid oxidation catalyst in muscle food. J. Agric. and
Food chem. PP. 674- 677.

Donoghue, D. J. (2003), Antibiotic residues in poultry tissue and eggs. Human health concerns. Poult. Sci. 83(4):
618-622.

Deyoe, C.W., Davies, R.E., Krishnan, R., Khaund, R. and Couch, J.R. (1962), Studies on the taste preference of
the chick. Poult. Sci., 41, 781-784

Eckel, R., Roth, F.X., Kirchgessner, M. and Eidelsburger, U. (1992), In: Use of phytogenic products as feed
additives from swine and poultry (Eds.Windisch, W., Schelde, K., Plitzner, C. and Kroismayr, A.
(2007). J. Anim. Sc., (86), 140-148.

Eskin, N. A. and Robinson, D.S. (2000), Food shelf life stability; Chemical Biochemical and microbiological
changes. CRC press LLC, N.W Corporate Blvd.boca Raton florida Pp.182.

Evans, J .W., Plunkett, M.S. and Banfield, M.J. (2001), Effect of an essential oil blend on coccidiosis in brioler
chicks. Poult. Sci. 80 (1): 258 (Abstract)

Harris; L.E. (1970), Nutrition research techniques domestics and wild animal.Logan Utah international Agric
service. Vol.l

Hassan, I.I., Askar, A.A., Gehan, A. and El-Shourbagy, A. (2004), Influence of some medicinal plants on
performances, physiological and meat quality traits of broiler chicks. Eygpt Poult. Sci., 24, 247-266.

Imark, C., Kneubuhl , M., Bodmer, S. (2000), Occurence and activity of natural antioxidants in herbal
spirits.Innovative food science and emerging technologies 1 (4), 239-243.

Jamroz, D., Orda, 1., Kamel, C., Wiliczkiewicz, A., Wertelecki, T. and Skorupinska, 1. (2003), The influence of
phytogenic extracts on performance, nutrient digestibility, carcass characteristics and gut microbial
status in broiler chickens. J. Anim. Feed Sci. 12,583-596.

Jamroz, D., Weretlecki, T., Houszka, M and Kamel, C.(2006), Influence of diet type on the inclusion of plant
origin active substances on morphological and histochemical characteristics of the stomach and
Jejenum walls in chicken. J. Anim. Physiol. Anim. Nutr. (Berl.) 90:255-268.

Jang, I S., Ko, Y. H., Yang J .S, Ha, J. S., Kim, J.Y., Kang, S.Y., Yoo, D.H., Nam, D.S., Kim, D.H. and Lee,
C.V. (2004), Influence of essential oil components on growth performance and the functional activity of

120



Journal of Biology, Agriculture and Healthcare wWww.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) i

ISTE

the pancreas and small intestine in broiler chickens. Asian- australas. J. Anim. Sci., 17, 350-355.
Johnson, K.A. and Johnson, D.E. (1995), Methane emissions from cattle. J. Anim. Sci. 73, 2483-2492.
Jugl-chizzola, M., Spergser, J., Ungerhofer, E., Gubler, C., Hagmuller , W., Chizzola, R., Zitterrl-Eglseer, K.

and Franz, C. (20006), Testing of the palatability of Thymus vulgaris L. and Origanum vulgure L. as

flavouring feed additive for weaner pigs on the basis of a choice experiment.Berl munch.

Tierarztl. Wochenschr. 119, 235-243
Junaid, S., Olabode, A.O., Onwuliri, F.C., Okwori, A.E.J and Agina, S.E. (2006), The antimicrobial properties of

Ocimum gratissimum extracts on some selected bacterial gastrointestinal isolates. Afr. J. Biotech. 5(22),

2315-2321.

Kavanagh, A. (2010), Seasoning livestock feed with curry spices cuts methane emissions by forty percent.
http;//m.pepsin.com/science/rtile/2010-07/seasoningfeedstress-curry-spices-cuts-methane-emission-
livestock-40

Kehinde, A. S.,Omole, A. J., Bobadoye, A.O. and Obun, C.O. (2010), Growth performances and nutrients
digestibility of cockerel chicks fed diets containing graded levels of Ginger (Zingiberofficinale). Proc.
35™ Conf. Nig. Soc. for Anim. Prod. 14 -17" March, 2010, Univ. Of Ibadan, Nigeria, Pp. 356.

Kreydiyyeh, S.I., Usta, J. and Copti, R. (2000), Effect of Cinnamon, clove and some of their constituents on
Na+-K+- ATpase activity and alanine absorption in the rat Jejenum. Food and chemical toxicolgy 38,
755-762

Lee, K.W., Everts, H and Beynen, A. C. (2004), Essential oils in broiler nutrition, Intl. J. Poult. Sci. (12), 738-
752.

Macheboeuf, D., Morgavi, D. P., Papon, Y., Mousset, J. L., Arturo-Dchaan, M. (2008), Dose-response effects of
essential oils on in vitro fermentation activity of the rumen microbial population. Anim. Feed Sci.
Technol., 14, 335-350.

Manson, S. (1997), Food competition table for use in Africa.Food and agricultural oragnisation (FAO). Rome
Italy.

Mellor, S. (2000), Antibiotics are not the only growth promoters. World poult., 16(1), 14-15.

Mitsch, P., Zitterl-Eglseer, K., Kohler, B., Gabler C., Losa, R. and Zimpernik, I. (2004), The effect of two
different blends of essential oil components on the proliferation of Clostridium perfringens in the
intestines of broiler chickens . Poult. Sci. 83, 669-675.

Moran E. T. Jr. (1982) Comparative nutrition of fowl and swine.The gastrointestinal systems.University of
Guelph.

Muhammad Javed, Fazil-RazigDurrani, Abdul Hafeez, Rifatullah khan and Ijaz Ahmad (2009), Effects of
ageous extract of plant mixture on carcass quality of broiler chicks. Research Publishing Netwok
(ARPN) Journal of Agricultural and Biological Sciences 4(1), 37-40.

Muller, H.E. (1995), Detection of hydrogen peroxide produced by microorganisms on ABTS peroxidase
medium.Zentralblalt fur Bakteriologie, Mickrobiologueun hygiene, 151-158.

Nagai, T., Sakai, M., Inone, R., Inove, H. and Suzuki, N. (2001), Antioxidative activities of some commercial
honeys, royal jelly and propolis. Food chemistry, 237-240.

Nakatani, N. (2000), Phenolic antioxidant from herbs and spices.Biofactors, 141-146.

Newton S.M., Lau, C., Gurcha, S.S., Besra, G.S. and Wright, C.W. (2002), The evaluation of forty-three plant
species for invitro antimycobacterial activities: Isolation of active constituents from Psoralea corylifolia
and Sauguinaria Canadensis. J. Ethno. Pharamacol. 79, 57-67.

Nwabugwu, C.C. (2010), Evaluation of the feed preservative potentials of Ocimum gratissimum L.B.Sc project
Dept.of Anim. Sci. Fed Univ. of Tech. Owerri

Nwachukwu, E. (2009), Evaluation of the antioxidative properties of Monodora mynstica (African nutmeg).
B.Sc Project.Micheal Okpara University of Agriculture Umudike.

Nweze, B.O. and Nwankwagu, A.E. (2010), Effects of Tetrapleura tetraptera under different feeding regimes on
growth performance and gut microbes of broiler chicken. Proc. 35™ Conf. Nig. Soc. Anim. Prod. 14-17
March, 2010. Univ. of Ibadan, Nigeria, 299

Odoemelam, V.U., Nwaogu, K.O., Ukachukwu, S.N., Esonu, B.O., Okoli, I.C., Etuk, E.B., Ndelekwute, E.K.,
Etuk, L.F., Aladi, N.O. and I.P. Ogbuewu (2013), Carcass and Organoleptic assessment of Broiler fed
Ocimum gratissimum Supplemented diets. Proc. 38" Conf. Nig. Soc. Anim. Prod. 17-20" March, 2013,
Rivers state Univ. of Sci. and Tech., Port Harcourt, 767-770.

Oko, O.0.K. and Agiang, E.A. (2009), Phytochemical evaluation of 3 extractants of Aspilia africana leaves.
Proc. of the International conference on Global food crisis, April 19 -24th, FUT, Owerri, Nigeria, 87-90.

Onwuka, G. I. (2005), Food analysis and instrumentation: Theory and Practical Naphtali prints, Lagos.

Onyaizu, M. (1986), Studies on products of browning reactions.Antioxidative activities of products of browning
reaction prepared from Glucosamine. Japanese Journal of Nutrition, 307-315.

121



Journal of Biology, Agriculture and Healthcare wWww.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) lL,i,!
Vol.3,No.7, 2013 “s E

Owen, J. (2011), Introduction of alternative antibiotic growth promoters (AAGPS) in animal production in
Nigeria: A review. Proc. 36th Conf. Nig. Soc. Anim. Prod. 13-16th March, 2011 Univ. of Abuja,
Nigeria.

Pervez, A. (1992), Response of broiler chicks to different feed additives. M.Sc. Thesis NWFP Agricultural
University.Pashawar, Pakistan.

Platel, K. and Srinivasan, K. (2004), Digestive stimulant action of spices: A myth or reality? Indian J. Med. Res.
119, 167-179

Pradeep, K .U.,Geervani, P and Eggum B.O. (1991), Influence of spices on protin utilization of sorghum and
chick pen potein plat foods for human nutrition, 41, 269-276.

Pyror, H.O. (1993), Arteriosclerosis: Inflammation and thrombosis, ed. Scientific Press. Florence, Italy, 501-504

Rao, R.R., Platel, K. and Srinivasan, K. (2003), In-vitro influences of spices and spice-active principles on
digestive enzymes of rat pancreas and small intestine Nahrung 47, 408-412.

Roth, F.X., and Kirchgessner, M. (1998), Organic acids as feed additives for young pigs: Nutritional and
gastrointestinal effects. J. Anim. Feed Sci., 8, 25-33.

Sambaiah, K. and Srinivasan, K. (1991), Secretion and composition of bile in rats fed diets containing spices. J.
Food Sci., Tech. 28,36-38.

Smith-Palmer, A., Stewart, J. and Fyfe, L. (1998), Antimicrobial properties of plant essential oils and essences
against five important food-borne pathogens. Letters in . Applied Microbiology, 26, 118-122.

Sofowora, A. (1993), Medicinal plants and traditional medicine Africa. Spectrum Books Ltd., 289.

Talbot, G. (2004), When good taste goes bad.” International Food Ingredient 13, 23-25.

Tatsouka, N., Hara, K., Mlkuni, K., Hara, K., Hashimoto, H. and Itabashi, H. (2008), Effects of the essential oil
cyclodextrin complexes on ruminal methane production in vitro. Anim. Sci. J., 79, 68-75.

Wang, C.J., Wang, S.P. and Zhou, H. (2009), Influences of flavomycin, ropadiar and saponin on nutrient
digestibility, rumen fermentation and methane emission from sheep. Anim. Feed Sci. Technol., 148,
157-166.

Windisch, W., Schedle, K., Plitzer, C. and Kroismayr, A. (2007), Use of phytogenic products as feed additives
for swine and poultry. J. Anim. Sci. 86, 140-148.

Young, 1.S. and Mcenergy, J. (2001), Lipoprotein oxidation and atherosclerosis. Biochem. Soc. Trans. 29((2),
358-362. http://www.Biochemsoctrans.Org/bst/029/0358/bst0290358. htm

Table 1: Peroxides Value of Soyabean oil treated with Ocimum gratissimum extracts.

Peroxide value (mEq/kg)

Treatments Day 0 Day 7 Day 14 Day 21 Day 28

Co 6.85 8.31 (0.21)* 15.49 (1.03)* 20.62 (0.73)* 23.65 (0.43)*
Cl1 6.85 7.78 (0.12)* 12.32 (0.66)* 19.47 (1.02)* 22.45 (0.50)*
C2 6.85 7.57 (0.11)* 11.87 (0.61)* 18.79 (0.98)* 22.30 (0.50)*
C3 6.85 7.41 (0.08)* 11.77 (0.62)* 17.63 (0.84)* 21.58 (0.56)*
C4 6.85 7.30 (0.06)* 10.86 (0.51)* 17.52 (0.95)* 19.82 (0.33)*
C5 6.85 7.19 (0.05)* 10.24 (0.44)* 16.60 (0.91)* 19.27 (0.38)*

C1 = Concentration of O. gratissimum extract at 2000 ppm; C2 = Concentration of O. gratissimum extract at
4000 ppm; C3=Concentration of O. gratissimum at 6000 ppm; C4 = Concentration of O. gratissimum extract at
8000 ppm; C5= Concentration of O. gratissimum extract at 10000; CO = control (test oil without O. gratissimum
extracts)

*Rate of increase of peroxide value (mEq/Kg/day)

(Source: Nwabugwu, 2010)

Table 2: Peroxides value of Soyabean oil treated with Monodora myristica seed extract

Peroxide values (mEq/Kg)

Treatments Day 0 Day 7 Day 14 Day 21 Day 28

Co 8.30 10.07(0.25)* 16.47(0.19)* 22.67(0.89)* 22.87(0.68)*
Cl1 8.30 9.73(0.20)* 15.17(0.85)* 21.73(0.87)* 21.80(0.64)*
C2 8.30 9.67(0.20)* 15.13(0.78)* 21.47(0.91)* 21.27(0.63)*
C3 8.30 8.53(0.03)* 13.73(0.74)* 20.40(0.95)* 20.53(0.58)*
C4 8.30 8.83(0.08)* 12.47(0.52)* 19.07(0.94)* 19.47(0.53)*

C1 = Concentration of M. myristica extract at 2000 ppm; C2 = Concentration of M. myristica extract at 4000
ppm; C3 = Concentration of M. myristica extract at 6000 ppm; C4 = Concentration of M. myristica at 8000 ppm;
C0 = Control (Test oil without M. myristica extracts).

*Rate of increase of peroxide value (mEq/kg/day)

(Source: Ukachukwu,et al., 2012).
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Table 3: Inhibition of Phospholipid Liposome Peroxidation by Ginger and Garlic.

Inhibition of Peroxidation (%)

Concentrations(mg/ml) Ginger Garlic
0.10 36 -

0.50 38 8

1.0 47 9

2.0 63 18

4.0 70 34
5.0 74 43

(Source :Aruoma et al., 1997)

Table 4: Minimum bactericidal concentrations (MBC) of leaf extracts of Ocimium gratissimum

Concentrations of extracts mg/ml

Isolates 200 150 100 50 25 125 625 313 156 078 0.39 Extracts MBC

Ah - - - - - + + + + ++ ++ CH,0F 25
Ah - - - - + + + + ++ ++ ++ HexF 50
B.c - - - - - + + + ++ ++ ++ CH,0F 125
B.c - - - - + + + + ++ ++ ++ HexF 25
Ec - - - - - - - - + + ++ CH,0F  3.13
E.c - - - - - - + + + ++ ++ HexF 12.5
E.c - - - + + + ++ ++ ++ ++ ++ HH,0F 100
E.c - - - - + + + ++ ++ ++ ++ METF 50
STM - - - - - + + ++ ++ ++ ++ CH,0F 25
STM - - - - - + + + ++ ++ ++ HexF 50
Y.e - - - - + + + ++ ++ ++ CH,0F 25
Y.e - - - - - + + + ++ ++ ++ HexF 25

- No growth; + Growth; ++ Heavy growth; CH,0F-Cold H,0 Fresh; HH,0F- Hot H,0 Fresh; MET F-
Methanol Fresh; Hex F — Hexane Fresh (A.h - Aeromonas hydrophila; B.c - Bacillus cereus; E.c - E.coli; STM
- Salmonella typhimurium; Y .e - Yersinia enterocolitica)

(Source: Junaid et al., 2006).

Table 5: Effect of aqueous extract of plant mixture on performances and carcass quality of broiler chicks.

Parameter Levels of Plant mixture

0ml 5 ml 10 ml 15 ml
Body weight (g) 916+11.23° 1101£10.98° 1396.08+6.56 1169.22+8.34°
Feed intake (g) 1883.5+15.45*  1809.82+19.87° 1825.28+15.89"  1825.0+21.13°
FCR 2.05+0.29 1.73+0.21 1.31+0.34 1.56+0.65
Dressing percent(%)  51.11£1.76° 55.4+2.21° 62.3+1.78" 54.33+2.25¢
Breast weight(g) 170.5+3.54¢ 193.33+2.23° 203.16+3.76° 190+1.43°
Thigh(g) 44.5+6.45 50.143.87 52.16+3.21 46.33+2.94
Leg(g) 40.8+1.21° 40.83+1.56" 50.16+2.32° 41.21+1.32°

a b,c,d=means with the same superscript in a row do not differ significantly (P<0.05)
(Source: Muhammed et al., 2009).

Table 6: Percentage reduction of methane emission from ruminant: Effect of some spices

Species Methane Reduction (%)
Coriander 40

Turmeric 30

Cumin 22

Clove NG

Cinnamon NG

NG: Negligible.
(Sources: Chaudhry, 2010).
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