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Original Research Article
EFFECT OF DIETARY INCLUSION OF GINGER (Zingiber Officinale) DRIED WITH

DIFFERENT METHODS ON PERFORMANCE AND GUT MICROBIAL
POPULATION OF BROILER CHICKS

Abstract

Effect of dietary inclusion of differently procesksayinger on performance and microbial
population of broiler chickens were investigatedairb2-days feeding trial. A total of three
hundred one-day old (arbor acre) broiler chicksemesed for the experiment, the birds were
allotted into ten dietary treatments of five reptes and six birds per replicate in a 3x3 factorial
arrangement of completely randomized design. Weightt the birds were taken weekly
throughout the experimental period. Birds weredddibitum such that diet 1 was the basal diet
(BD) without ginger, diets 2, 3 and 4 were BD+ stued ginger at 1, 1.5, 2% inclusion levels
respectively, diets 5, 6 and 7 were BD+ air-driedggr at 1, 1.5 and 2% inclusion levels
respectively, diets 8, 9 and 10 were BD+ oven-dgeter at 1, 1.5 and 2% inclusion level
respectively. On day 52 of the experiment, theswere slaughtered. Sections of the ileum was
cut and aseptically emptied into a sterile botblerhicrobial analysis.

Broilers fed diets containing ginger had no sigmafit P> 0.05 differences on the average initial
body weight, average final body weight and averdgiy feed intake. Although the birds fed
with diet containing oven-dried ginger at 2% inatuslevel had the least average daily feed
intake. The average body weight gain and feed asioe ratio (FCR) were not significant
across the dietary treatments. Birds fed diet watlgpnger had the highest body weight gain and
best feed conversion ratio.

The total Aerobic and coliform microbial counts bifoilers were not significantly P>0.05
affected by the dietary treatments. Although thmltaerobic microbial count was reduced in

birds fed diets containing ginger when comparedh wie control.

Keywords. Ginger, Drying methods, Microbial population, Rerhance, Broilers
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INTRODUCTION

Numerous studies have been done to improve thaesfliy of poultry products. Considering the
importance of broiler growth, proper developmenttlod gastrointestinal tract is necessary to
make optimal use of feeds and to provide apprapaanditions to actualize the genetic potential
of birds (Torres- Rodriguest al.,2005). Thus, appropriate supplements should bedaitdneir
feed given the nature of metabolism and digestyatesn. Given the possible adverse effects in
poultry caused by the use of antibiotic growth potens (AGP) and bacteria resistance, careful
selection and use of appropriate non-antibioticitad$ in poultry nutrition is very important
(Barraw et al., 1992). The alternative feed additives used in toels and poultry nutrition
include probiotics, prebiotics, symbiotic, orgaamds and medicinal plants (Doyle, 2003).

Feed additives are added in animal feeds to impribver nutritive value, boost animal
performance by increasing their growth rate, bdt#ted conversion efficiency, greater livability
and lowered mortality in poultry birds (Onu, 2010).

Herbs could be expected to serve as feed additivedo their suitability and preference, lower
cost of production, reduced risk of toxicity, minim health hazards and environment
friendliness (Devegowda, 1996). Recent researclksvon herbal formulations as feed additives
have shown encouraging results as regards weight fged efficiency, lowered mortality and
increased livability in poultry birds (Kumar, 199Babuet al., 1992; Mishra and Singh, 2000;
Deepaket al.,2002; Jahaet al.,2008).

MATERIALSAND METHODS

Ginger root was purchased from a local market adém, Nigeria. The ginger used was observed
for any physical defect, it was surface cleaned wadhed in running tap water to remove
adhering debris after which the samples was dividédl three portions. The first portion was
oven dried at 6t for 72 hours; the second and third portions veemedried and air-dried at an
average temperature of 3% and 30.8C respectively. After drying, the dried ginger was
grinded into powder using commercial blender. Thegiered ginger samples were stored in an
airtight container until needed for use. The samplere analysed for chemical composition

according to official analyst chemist (AOAC) at taiversity of Ibadan, Nigeria.
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TABLE 1: Proximate Composition of Processed Ginger

PARAMETERS SUNDRIED GINGER AIRDRIED GINGER OVENDRDGINGER
CRUDE PROTEIN 11.53 13.33 11.01

CRUDE FIBRE 15.35 9.88 14.87

ETHER EXTRACT 4.12 4.46 3.97

DRYMATTER 88.90 89.36 92.42

ASH 6.80 7.20 6.51

GROSS ENERGY 3.38 3.39 3.38

Dietsformulation

Ten experimental diets were formulated such thett Hliserved as the control diet contained no
ginger. Sun dried ginger was included in diets 2n8 4 at 1.0%, 1.5% and 2.0% respectively.
Diets in 5, 6 and 7 contained 1.0%, 1.5% and 2.0%lr&ed ginger respectively. Diets 8, 9 and

10 contained 1.0%, 1.5% and 2% oven dried gingspeetively. The composition of the

experimentadiets is shown in Table 2.

Management of Experimental Broiler Chicks:

The chicks were offered experimental diets and mwaig libitum The feed intake was
determined as the differential between the quanfiieed served and left over. The weight gain
was determined by weighing chicks initially andrdedter on a weekly basis until termination of

the experiment.

Microbial analysis

Thirty broilers were sacrificed and evisceratede Tleum was separated aseptically and the
digesta within the 2/3rd caudal area of the ileuas wollected aseptically into sterile universal
bottles. Microbial assay was carried out using mé@shdescribe by Barrow and Feltharn (1993).
Media used were prepared according to manufactuspegification. The standard plate count
technique was used in the microbial load deternanaOne millimeter of the digesta described
above was used for serial dilution in sterile 1%@st tubes, containing 9ml 0.1% sterile peptone
water and vortex. Serial dilution of digesta wasdm# 10’ dilution level. 1ml of the dilution
was pipette and inoculated on Plate count agaMamConkey agar and was incubated &C37
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for 18 — 24 hours. Discrete colonies on plates wermted using colony counter and estimated
in log10 CFU/ml.

Experimental Design and Statistical Analysis

The experimental design was 3 x 3 factorial arrareggs in a completely randomized design
(CRD) and the data obtained were subjected to aisabf variance (ANOVA) using SAS (1999)
and difference among treatments means were separsitey SAS macro (1998).
Table 2: Gross Composition of Experimental Basal Diets

INGREDIENTS STARTER (kg/100kg)  FINISHER (kg/100kg)
Maize 55.00 56.50

Soybean 33.00

Wheat Offal 10.00

Fish meal (72 %) 0.50 0.30

GNC 4.60 9.50

FF soya 3.00 20.00

Oyster shell 0.50 1.00

L-lysine 0.15 0.10
DIl-methionine 0.25 0.15

B.Premix 0.25 0.25

Salt 0.25 0.25

DCP 2.50 1.95

Total 100.00 100.00

Calculated nutrients

Crude protein (%) B 19.72
Metabolizable Energy (Kcal/kg) 3005.31 3000.39

Crude fibre (%) 3.82 3.79

Ether extracts (%) 3.86 5.51

Calcium (%) 1.02 1.12

Available phosphorus (%) 0.55 0.45

GNC- Groundnut Cake; FF Soya- Full Fat Soya; DBi#ealcium Phosphate
B. Premix- Broiler Premix



127  Table3: Effect of Different Processing Methods of Ginger on Growth Performance

128 Characteristicsof Broiler Chicks
METHODS

PARAMETERS Control Sundried  Airdried Ovendried SEM
AIBW/bird (g) 38.62 44.44 43.33 47.63 1.02
AFBW/bird (g) 1941.43 1801.11 1893.33 1862.06 70.06
ADFl/bird/day (g) 94.07 93.18 95.13 93.25 1.38
ABWG/bird/day(g) 38.80 35.8% 37.76° 37.0F° 1.42
FCR/bird/day 2.43 2.61 2.54 2.53 0.10

129 Means with different superscript are significartlfferent from each other (P<0.05)

130 AIBW: Average Initial Body Weight, AFBW: Average il Body Weight, ADFI: Average Daily Feed IntakeBWG: Average
131 Body Weight Gain, FCR: Feed Conversion Ratio

132 Table 4: Effect of graded inclusion levels of ginger on growth perfor mance characteristics of broiler
133 chicks

INCLUSION LEVEL

PARAMETERS 0% 1% 1.5% 2% SEM
AIBW/bird (g) 38.62 47.16 42.22 46.03 1.02
AFBW/bird (g) 1941.43 1876.19 1837.78 1842.54 70.06
ADFl/bird/day(g) 94.07 94.66 95.35 91.54 1.38
ABWG/bird/day(g) 38.80 37.31 36.64 36.65 1.42
FCR/bird/day 2.43 2.55 2.63 2.5P° 0.10

134 Means with different superscript are significartlfferent from each other (P<0.05)

135 AIBW: Average Initial Body Weight, AFBW: Average il Body Weight, ADFI: Average Daily Feed IntakeBWG: Average
136 Body Weight Gain, FCR: Feed Conversion Ratio

137 Table5: Interaction Effect of Processing Methods and Inclusion Levels of Ginger on Growth Performance
138 Characteristics of Broiler Chickens
METHODS

PARAMETERS CONTROL SUNDRIED AIR-DRIED OVEN-DRIED
INCLUSION LEVEL 0% 1% 1.5% 2% 1% 1.5% 2% 1% 1.5% 2%  SEM
AIBW/bird (g) 38.62 46.66 40.00 46.66  43.33 40.00 6.6 51.48 46.66 44.76 1.02
AFBW/bird (g) 1941.43 1860.00 1693.37 1850.0 1886.61973.33  1820.00 1881.91 1846.67 1857.62  70.06
ADFI/bird/day(g) 94.07 95.85 91.36 9231  96.33 7.6 91.23 91.61 97.06 91.09 1.38
ABWG/bird/day(g) 38.80 37.0f°  33.74 36.80° 37.62° 39.46 36.19°  37.3%% 36.73° 36.96° 142
FCR/bird/day 2.43 2.60° 2.73 257 258° 2.5F° 2.54° 2.47° 2.66° 2.47° 0.10

139 Means with different superscript are significartlfferent from each other (P<0.05)

140 AIBW: Average Initial Body Weight, AFBW: Average il Body Weight, ADFI: Average Daily Feed IntakeBWG: Average
141 Body Weight Gain, FCR: Feed Conversion Ratio
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Results

There was no significant difference (P>0.05) inthk performance indices measured for the
birds fed diet containing ginger from different ony method, except the average body weight
which was significantly (P<0.05) influenced. Birfdsl with diet without ginger had the highest
body weight gain (38.80g) while birds fed with stied ginger had the lowest weight gain
(35.769). The feed conversion ratio of broilers féi@t containing ginger from different
processing methods throughout the experimentalioghershowed no significant
(P>0.05)difference. Although the best mean valus wiatained from broilers fed diet without

ginger.

The varying inclusion levels of ginger inclusion the diet do not significantly (P>0.05)
influence the performance of the broiler chicks.wdwger, the feed conversion ratio was
significantly P<0.05 affected. Birds fed with dieith ginger at 1.5% inclusion level had the
highest mean value (2.63) when compared with biedisdiet without ginger which had the
lowest mean value (2.43)

The interaction effect of the different processmgthods and inclusion levels of broilers fed
dietary treatment showed no significant (P>0.0%0edence in the average daily feed intake of
the birds. Although birds fed oven-dried gingerld% inclusion level had the highest value
(139.99) while birds fed with sun-dried ginger &% inclusion level recorded the lowest value
(128.309).

There was significant (P<0.05) influence of botbtdas on the average body weight gain of the
birds, with the highest value obtained from birdattconsumed diet without ginger and Air-
dried ginger at 1.5% inclusion level (38.8@gd (39.469) respectively while those fed sun-dried
ginger at 1.5% inclusion level had the lowestuea33.74g). The FCR of birds fed diet without
ginger recorded the least value (2.43) and sigitiy (P<0.05) differ from birds fed Sun-dried
at 1.5% inclusion level which had the highest mealne (2.84).
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Table 6: Effect Dietary Inclusion of Processed Ginger on Microbial Population of Broiler

Chickens
Parameters M ethods
log (cfu/ml) Control Sundried Airdried Ovendried SEM
Total Aerobic count 3.76 3.53 3.50 3.27 0.088
Total Coliform count 3.31 3.31 3.32 3.30 0.057
Table7: Effect of Graded Dietary Inclusion of Ginger on Microbial Population of

Broiler Chickens

Parameters Inclusion level
Log (cfu/ml) 0% 1% 1.5% 2% SEM
Total Aerobic count 3.76 3.43 3.50 3.37 0.088
Total Coliform count 3.31 3.32 3.32 3.30 0.057
Table8: Interaction Effect of Processing Methods and Inclusion Levels of Ginger on

Microbial Population of Broilers

Parameters Control Sundried Air-dried Oven-dried

Inclusion level 0% 1% 1.5% 2% 1% 1.5% 2% 1% 1.5% 2% SEM
Total Aerobic

count 3.76 3.47 3.58 3.56 3.54 3.48 3.49 3.29 3.43.07 0.09
Total Coliform

count 3.31 3.27 3.35 3.31 3.28 3.25 3.43 3.41 3.33.31 0.06

The different processing methods of ginger hadigwificant (P>0.05) effect on the total aerobic
count and total coliform count of the broiler check However, birds fed with basal diet without
ginger (control) had the highest mean value (3.##jle birds fed with oven-dried ginger had
the lowest mean value (3.27). The mean values taf tmliform count were not significantly

(P>0.05) different across the birds fed the dieteegtments. Birds fed with diet containing air-
dried ginger recorded the highest mean value (3\8&ile those fed with diet containing oven-

dried ginger recorded the lowest mean value (3.30).
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There were no significant (P>0.05) variations obsdrfor the total aerobic count and the total
coliform count of the broilers fed dietary treatrteenHowever, birds fed with basal diet without
ginger (0%) level of inclusion were observed todascorded the highest total aerobic count
(3.76) compared to other birds fed diets contaimgimger, while the lowest total aerobic value
was observed in birds fed diet that contained 28geyi. The mean values (3.32) of total coliform
counts were highest on birds fed diet that conthit# and 1.5% ginger and lowest (3.30) on
birds fed diet that contained 2% ginger. Althoughvariation (P>0.05) was observed across the
values for the graded inclusion levels, but it whserved that birds with 1% and 1.5% inclusion

levels recorded higher total coliform counts.

The result of the interaction effect of the proaegsnethods and inclusion level showed that
there was no interaction (P>0.05) observed in ttoeegssing methods and inclusion levels of
ginger on the total aerobic count and the totaf@wh count of the birds. However a significant

(P<0.05) reduction in the total aerobic count whseoved in birds fed diet dietary treatment
compared to the birds fed diets without gingerdBifed with diet that contained no ginger had
the highest value (3.76) and the lowest value (328 observed on birds fed oven-dried ginger
at 1% inclusion level. There was no interactionesbaed in the processing methods and inclusion
level of ginger on the total coliform count of theoiler chicks. However, the numerical value

showed birds fed with diet containing air-driedggn at 2% inclusion level had the highest total
coliform count (3.43) while the lowest value (3.28B&s observed on birds fed diet containing

air-dried ginger at 1.5% inclusion level.
Discussion

The results of feed intake obtained in this study @ agreement with the submission of
Herawati (2006; 2010) that broiler birds fed 1.5-28%ed supplementary red ginger meal had
significantly lower feed intake than those on tlatcool diet while Doleyet al. (2009) reported
no differences in feed intake for broilers fed wgihger extract over a period of 6 weeks period.
The findings in this study showed that neitherpghecessing method nor the inclusion level was
able to improve the daily weight gain of the bi@sove what was recorded by the birds that
were fed with the control diet. This was contrawytite reports of Garciat al. (2007) and Al-

Homidan (2005) who observed an increase in weigint gf broiler fed 2% and 6% ginger.
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However, the interaction of the processing metharas$inclusion levels resulted in an increment
in the total weight gain of birds fed diet that tained air-dried ginger at 1.5% inclusion level as
compared with the control and other interactiore&#. This can be attributed to the increase in
their high feed intake which resulted in correspngdncrease in body weight gain.

The findings in this study showed that birds fethvinasal diet, without ginger (control) recorded
the best value, regardless of the processing mettiopted, the inclusion level or the interaction
effect of the methods and inclusion level in theradl FCR. The result agree with findings of
Wafaaet al. (2012) who reported no significant difference amdmoiler birds that were fed
0.5%, 1% and 1.5% ginger root powder in feed casivarratio. The reports of earlier workers
Moorthy et al. (2009) and Onimisét al. (2005) that observed significant feed conversaiiorin

ginger fed groups of broilers compared to thosectaurol diet.

The different processing methods and the inclukgals of ginger fed to the birds did not differ
in the values of their total aerobic count respetyi but were significantly reduced compared
with the control. These findings were similar tantdin and Linton (1988), Iza&t al (1990), and
Byrd et al. (2001) who demonstrated that the addition ofidaatid, formic acid and propionic
acid to diets and drinking water efficiently corled Salmonella and Shigellapecies,

Escherichiacoli and other Enterobacteria in poultry.

There was a reduction in the population of thel ta¢obic count as a result of the interaction of
the different processing methods and inclusionlgewé the ginger in the diet fed to the birds.
This could be due to the presence of antibact@mmhpounds such as gingerols, shogaols,
vitamin A and B, paradol and zingerine in gingerol@po et al., 2007). The antibacterial
activities of the ginger extract are expected peshdue to the presence of compounds like
flavonoids and volatile oils which were dissolvad arganic solvents. It was reported that
sesquiterpenoids are the main component of gingeeibwed to its antibacterial activity
(Sahebkar, 2011).
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Conclusion

This study showed that the performance charadtisif the broiler chickens were not
influenced by the processing methods and inclueels of ginger. However, the interaction
effect of the processing methods and inclusionl¢eresulted in a higher weight gain of the birds
when compared with the birds fed with basal dighwut ginger.

Also ginger supplementation in broiler chickenstslieonsiderably reduced and inhibited the

growth of pathogenic microbes in broiler chickens.
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