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Abstract

A total of 240 day-old Japanese quails were used to investigate the effect of EM1® on the microflora population and carcass quality of
the quails in day 42 through drinking water. They were assigned randomly into four groups with 60 quails per treatments. The four
treatments groups were given drinking water (DW) supplemented with EM1® (EM) with different rations which were: i) Drinking water
(control group), ii) 1L EM + 250mL DW, iii) 1L EM + 500 mL DW and, iv) 1L EM + 750 mL DW. The result shows the population of
Escherichia coli in the jejunum and faeces of the quails decrease significantly (p<0.05). It was also significantly increase the weight of
eviscerated carcass with the value 183.17g, 210.0g, 221.0g and 225.0g and thigh weight of the quails with the value 26.57%, 31.25%,
32.01% and 33.68% for Control, T1, T2 and T3, respectively. However, the additional of EM1® into the drinking water does not
significantly increase the Lactobacilli population in the jejunum and faecal sample of the quails. There were also no significant
differences in the body weight and breast weight of the quails. At the end of this experiment, there is no Salmonella sp. were detected. In
conclusion, quails given EM1® are suggested to reduce the number of E. coli population in intestine and produce better carcass quality.
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1. Introduction

Poultry industry is one of the most dynamic agribusiness trades.
According to Baharumshah & Mohamed [1], the demanding of
poultry industry is higher in Malaysia as it has been recognized as
one of the highest poultry consumers in the world. Besides,
poultry meat is the largest source of protein for human nutrition.
Low retail price and the use of modern technology in production
also contribute to the demand of poultry meat [2]. Consumption
per capita of poultry meat in Malaysia is about 40 kg per year [3].
Although the production of poultry in Malaysia obtains self-
sufficiency levels which are 98.4% poultry meat, it is still
insufficient to meet the demand of consumers in the future due to
rapid increase of Malaysian population.

The efficiency of poultry in converting the feed into meat plays an
important role in broiler industry. Thus, feed efficiency for poultry
need to be improved in order to produce economically feed that
also safe to the consumer. Sub therapeutic antibiotic has been used
in broiler diets for growth improvement and control of intestinal
pathogens. However, this antibiotic given to the broiler will
caused the antibiotic-resistant develop in human when they
consumed it [4]. The long term use of antibiotic may have a side
effect with the residue in meat. It is important to search for
alternative sources to replace the antibiotic which trigger the same
positive result without affecting bird growth, feed utilization and
quality of final product. Therefore, the use of probiotic and
prebiotic has been considered as an alternative approach for

animal production and health worldwide [5]. In order to increase
the production of quail, EM has been introduced in quail farming.
EM stands for “Effective Microorganism”, a liquid which contain
of lactic acid bacteria (Lactobacillus and Pedicoccus), yeast
(Sacharomyces) and small amounts of phototrophic bacteria,
actinomyces and other organism with a pH of 3.5 [6]. EM is
mixed cultures of beneficial microorganism that are not
genetically modified or harmful to both humans and animals. EM
that is known as probiotic is one of the direct-fed microbial
(DFM) has been widely used in agriculture and animal husbandry
because of its ability to enhance the performance of farm animals
and replacing the use of antibiotics for growth promoter in animal
feed. The use of EM in animal feeds are claimed to be beneficial
to the animal as it improves meat and manure quality, animal
health, reduction of manure odour and absence of toxic that affect
bird growth [5].

The objective of this study was to determine and compare the
carcass quality and microflora population in intestinal tract and
faecal sample of quails supplemented with EM1® and without
EM1®.

2. Methodology

2.1. Experimental design

The study was conducted in a clean or sanitary environment
(experimental facilities were properly disinfected, clean pine wood
shavings used and good management practice). Quails in brooding
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period were housed in an environmentally controlled room,
following a standard brooding temperature and good ventilation.
Concrete floor pens were covered with a clean canvas following
pine wood shavings and equipped with 1 feeder container and 1
drinking container. This experiment was done at the Faculty
Bioresources and Food Industry in Universiti Sultan Zainal
Abidin, Besut, Terengganu from November to January. October to
March is a monsoon season in Besut, where heavy rain and low
temperature (19 °C to 23 °C ) occurred. After 2 weeks of brooding
period, they were transferred into another pens with each pen
consist of 20 quails.

This study was carried out on 240 of 1-day old Japanese quails
until they reached 6 weeks old. The quails were obtained from
local commercial hatchery (Surada Jaya Sdn. Bhd, Kemaman,
Terengganu) and were set up for brooding period for 2 weeks.
After the brooding period, they were randomly assigned into 4
treatments group, in which 60 quails represent for each treatment
and each treatment was divided into three replicates pen (20 quails
per pen). The four treatments group were: i) control drinking
water (C, 100% drinking water), ii) T1 (1 L of drinking water +
250 mL of EM1®), iii) T2 (1 L of drinking water + 500 mL of
EM1®) and iv) T3 (1 L of drinking water + 750mL of EM1®). The
treatment period started after the brooding period and was done
within 28 days. The feed and water was given ad libitum to the
quails within the rearing period. This treatment was given to the
quails in order to determine theirs microflora populations in their
intestine, faecal sample and their carcass quality.

2.2. Microflora Population Analysis

At day 42, six birds from each treatment group were selected
randomly and sacrificed by severing the jugular vein. The
intestinal content was then taken off immediately in order to avoid
contamination. 1 gram of jejunum was cut off from the small
intestine and placed into the sterilized tubes and diluted with
saline water at the ratio of 1:10. The mixture was serially diluted
up to 6 times. Using a micropipette, 0.1 pl of dilution of 10*,10®,
and 10 were pipetted and streaked on the appropriate selective
media in which were MRS agar to enumerate Lactobacillus sp.,
XLD agar for Salmonella spp., and EMB agar for E. coli [7, 8] by
using L shape glass rod. Then, the streaked agar was incubated
according to the appropriate condition (48 H at 37 °C in anaerobic
condition for Lactobacilli, and 24 H at 37 °C in aerobic condition
for Salmonella spp. and E. coli). Colonies on the plates were
counted using Galaxy 230 colony counter and the result was
expressed as log; CFU g™, The same method was applied to the
faecal sample analysis in which the fresh faeces were collected at
each treatment.

2.3. Carcass Quality Analysis

At day 42, two birds per pen (n = 6/treatment) were randomly
selected and slaughtered after 4 hours of the feeding. Then, quails
were scalded at 65 °C for 15-30 seconds and deplumed in a rotary
plucker to remove the feathers. After the removal of feathers and
blood from slaughtering, the carcass weight was measured. The
carcasses were then eviscerated by removed the head, feet,
abdominal fat pad and viscera except the lung and kidney. The
weights of eviscerated quails were recorded. After the eviscerated
process, the carcasses were cut according to the Hudspeth et al.,
[9], which were i) anterior posture cuts (forequarter) — a
longitudinal cut made at beginning of first thoracic vertebra
cutting keel in half; and ii) posterior portion cuts (hindquarter) —
cut at beginning of seventh thoracic vertebra and extending
posteriorly splitting the lumbar-sacral vertebra in half. The
forequarter and hindquarter part is then weighed and recorded.
The result was expressed in percentage (%) based on their carcass
weight.

2.3. Statistical Analysis

The obtained data on the microflora population analysis and
carcass quality were subjected to one-way analysis of variance
(ANOVA) using the SPSS 14.0 analysis software followed by
Tukey Test for determining significant different level at p<0.05.
All microbiological concentrations were subjected to logo
transformation before statistical analysis.

3. Results and Discussions

Probiotics are known to be beneficial to the animals by improving
the balance of their microflora population [10]. In this experiment,
Effective Microorganism (EM1®) was used as the probiotic to
study their effect towards the gut microflora, faecal examination
and carcass quality of the quails. This EM1® contains Lactic Acid
Bacteria (LAB) such as Lactobacillus plantarum, Lactobacillus
casei, Lactobacillus fermentum, and Lactobacillus delbrueckii,
Saccharomyces cerevisiae (yeast) and Rhodopseudomonas
palustris (phototrophic bacteria) as their active ingredients [11].
From the result of this study, there was significant decrease
(p<0.05) in the population of intestinal E. coli which relatively
higher in control group as compared to the group supplemented
with EM1® with the value of log10 (CFU/mI) for Control, T1, T2,
T3 were 6.88, 6.45, 6.32 and 6.31, respectively (Table 1). Birds
supplemented with activated EM1® with inclusion on 1:750 and
1:500 ratios in drinking water shows there was significant
different (p<0.05) than those control quails. On the other hand, the
population of Lactobacillus sp. in the jejunum of quails
supplemented with EM1® was not significantly higher between
the treatments and the control quails, however, the number of
Lactobacilli population exceed the population of E. coli which
mean the addition of the probiotic used suppress the E. coli and
induced Lactobacilli population in their jejunum after 42 days of
feeding. This was in agreement findings of Suzuki et al., [12] and
Jin et al., [13] which also supports the hypothesis which
Lactobacilli contain in the feed will compete with coliform for site
of adherence on the surface of the intestine.

Table 1: Effect of E.M1® on microflora of jejunum in quails.

Item Treatment

Control T1 T2 T3
E. coli 6.8720.16° 6.45+0.16 6.32+0.16°  6.31+0.16
Lactobacillus  7.42+0.40 7.51+0.40 7.50+0.40 7.45£0.40
sp.
Salmonella - - - -
sp.

Value represent Mean £ SE; ~ Mean with this superscript shows there were significant
difference in the value (Tukey Multiple Comparison Test, p<0.05)

The ability of their adhesion to the intestinal mucosa provides a
competitive advantage in intestinal ecosystem and considered
important in order to observed probiotic health effect [12, 13]. It
interacts with the toll-like receptor which presents at the surface of
the intestinal epithelium and trigger the host immune response to
fight against the infections [14]. Nowadays, the number of
researchers studied on the effects of probiotic towards the
microflora of the poultry had increased rapidly. Their studies also
showed that the population of gram-negative bacteria has been
significantly decrease (p>0.05) in their intestinal microflora when
supplemented with probiotic [8, 15, 16, 17, 18]. The result of
microflora population of E. coli, Lactobacillus sp. and Salmonella
spp. in quail faecal sample on day 42 was as shown on Table 2.
The result shows negative for Salmonella population in quail
faecal sample in all four different treatments at the end of the
rearing period. At the end of this experiment, the population of E.
coli in the faeces collection of the quails supplemented with the
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inclusion of 1:500 and 1:750 ratios of activated EM1® were found
to be significantly lower (p<0.05) than those in control quails with
the value of log10 (CFU/mI) T2, T3 and C were 6.09, 6.11 and
7.05, respectively. Lower Lactobacilli count were recorded for all
treatment groups and the results show no significant different
(p>0.05).

Table 2: Effect of EM1® on faecal sample examination in quails.

Item Treatment

Control T1 T2 T3
E. coli 7.05+0.27° 6.39+0.27 6.09+0.27° 6.11+0.27
Lactobacillus  5.88+0.40 6.23+0.40  6.53+0.40 6.57+0.40
sp.
Salmonella - - - -
sp.

Value represent Mean + SE; ~ Mean with this superscript shows there were
significant difference in the value (Tukey Multiple Comparison Test,
p<0.05)

Supplementing of EM1® into quails drinking water in this
experiment does not significantly (p>0.05) alter the population of
lactobacilli count inside their jejunum wall as shown on Table 1.
This result agreed with Jin et al., [19] who studies the effect of
addition of L. acidophilus or a mixture of Lactobacillus to broiler
which does not significantly influence the count of lactobacilli in
their cecum and ileum. Other than that, Watkins and Kratzer, [20]
also found chicks dosed with host specific Lactobacillus strains
had slightly increased the number of Lactobacilli in their intestine.
In contrast with this experiment, Jin et al., [13], Mookiah et al.,
[18], Peng et al., [21] and Shokryazdan et al., [8], shows that
poultry supplemented with Lactobacillus will increased
significantly the population of lactobacilli in their intestine. Other
than that, according to Strompfova et al., [22], showed that
administrating Lactobacillus fermentum AD1 to quails lead to
significant increase of LAB.

Generally, it has been a great deal of interest to prevent
Salmonella infection in poultry and other livestock as animals
with Salmonella can serve as a source of infection to human and
may cause illness or death [23, 24]. At the end of this experiment,
there was no Salmonella observed on quails supplemented with
EM1® as well as the control group in both intestinal microflora
and faecal examination. This has shown that the experiment was
carried out at the good hygiene environment.

In addition, the result of microflora population of E. coli,
Lactobacillus sp. in quail faecal sample on day 42 was shown on
Table 2. At the end of this experiment, the population of E. coli in
the faeces collection of quails supplemented with the inclusion of
1:500 and 1:750 ratio of activated EM1® was significantly lower
(p<0.05) than the control quails with the value of log10 (CFU/ml)
T2, T3 and C were 6.09, 6.11 and 7.05, respectively. Lower
Lactobacilli count was recorded for all treatments group and the
result shows no significant different (p>0.05).

Feacal examination showed the same result as the intestinal
microflora in the gut of the quails. Faecal flora of the quails
supplemented with EM1® showed a significant difference
(p<0.05) in E. coli and slightly increase (p>0.05) for Lactobacilli
count. There are two proposed mechanisms that play an important
role in reducing the population of E. coli and increase the number
of Lactobacilli in intestinal tract and faeces of the quails. Firstly,
probiotic can secrete antimicrobial substance such as organic
acids, bacteriocins and hydrogen peroxide which act as inhibitory
substance that might active against pathogens [25]. Second
mechanism is the competition between pathogenic bacteria and
Lactobacilli present in the EM1® which they compete for
adherence site on the intestinal epithelial.

According to Fritts et al. [26], the inclusion of probiotic (Bacillus
subtilis) in diet stimulated the favourable microbial balance in the
intestinal tract and consequently resulting in a significant
improvement (p<0.05) in 42-days body weight and feed
conversion during the 21 and 42 day period. Despite that, in this
experiment, the body weight of the quails does not showed

significant value (p>0.05) among all the treatments including
control. This can be related to the uneven distribution of probiotic
given in the drinking water of the quails. Other than that, the
possible factor causing the results not significant was there might
be a contamination from their own faeces at the drinking
container. It also can be due by the water provided were not being
consume properly especially during rainy seasons. According to
Winn and Godfrey [27], broiler that reared in low temperature
drink less amount of water compared to the one reared in high
temperature. According to Jin et al., [13], it is shown that addition
of Lactobacilli in feed has a significant difference (p<0.05) than
addition of Lactobacilli in the drinking water (p>0.05) as compare
with control. Jin et al., [13] also stated that, reasons why the
addition of Lactobacilli in drinking water failed to increase the
growth performance of the broiler are still unknown.

Although the body weight of the quails does not differ between
treatments, the eviscerated weight and dressing percentage of the
quails supplemented with 1:750 ration of EM1® showed
significant difference as compared to the control group. According
to Winn and Godfrey [27], there are two factors in order to
measure the effectiveness of probiotics which were the presence
of stress to the chicken and correct number of living bacteria used.
The result in this study showed that there were improvements in
both eviscerated weight and dressing percentage of the quails
supplemented with EM1® even when reared under the stressful
temperature which the quails were reared during the monsoon
seasons in Terengganu with the temperature range of 19-23°C.
The stressful condition with the temperature above or lower than
their thermo neutrality might give negative affect to their
production and welfare [29]. Another factor which could
contribute to the effectiveness of the probiotic EM1® on the
carcass quality was the correct number of living bacteria used. In
this case, the Lactobacilli contained in the EM1® were in a correct
quantity to attach at the intestinal site of the quails.

Moreover, the dressing percentage (%) of the quails is significant,
but the breast weight (%) of the quails did not show any
significant difference (p>0.05) as shown in Table 4.3. This might
be caused by the sex of the quails. When quails were being
randomly picked for the slaughter, they were not sorted by
appropriate sex accordingly. According to Olawumi [30],
Japanese quails is a sexually dimorphic bird. Female birds having
a larger body size than male unlike the other poultry species. Musa
et al., [31] and llori et al., [32] reported that the differences in
growth pattern and carcass weight of the quails could be due to
feed metabolism, differences in hormonal profile, aggressiveness
and dominance especially when both sexes are reared together.
Walita et al., [33] also reported that the male quails has smaller
body weight and decreased in live weight as this is associated with
the higher metabolic rates and hormonal changes respectively.
Other parameter, which was thigh (%) has also showed a
significant difference (p<0.05) between quails supplemented with
EM1® and the control groups. This showed that quails
supplemented with higher ration of EM1® producing higher thigh
(%).

Table 3: Effect of EM1® on weight and quality of quail carcass at day 42.

Item Treatment

Control T1 T2 T3
Body weight ~ 248.33+  252.50% 259.17+ 269.17+
(@) 10.58 10.58 10.58 10.58
Eviscerated. 183.17+ 210.00+ 221.67+ 225.00+
Carcass (g) 12.72" 12.72 12.72" 12.72"
Dressing % 73.90 81.82+ 80.56% 82.97+

276" 276" 2.76 276"
Weight breast ~ 37.03+ 35.66% 36.83 34.75%

(%) 1.17 1.17 1.17 1.17

Thight (%) 26.57+ 31.25+ 32.01+ 33.68+
1.43" 1.43" 1.43" 1.43"

Value represent Mean + SE; ~ Mean with superscript shows there were
significant difference in the value (Tukey Multiple Comparison Test,
p<0.05)
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4. Conclusion

Based on the experiment, drinking water supplemented with
activated EM1® with the ratio of 1:750 was the best treatment to
be given to the quails as it resulting in good CFUs result for both
E. coli and Lactobacillus sp. toward the microflora of jejunum and
fecal examination of the quails after 42 days of age. Other than
that, this ration also resulted in positive result for most of the
parameters tested for the carcass quality.

Acknowledgement

The authors wish to express their gratitude to laboratory staff at
Faculty of Bioresources and Food Industry, Universiti Sultan
Zainal Abidin, Besut Campus for their invaluable assistance and
hospitability throughout the study. The authors also thank
Universiti Sultan Zainal Abidin for supporting this research under
University Grant (UniSZA/2017/DPU/11).

References

[1] Baharumshah, A. Z., & Mohamed, Z. A. (1993) Demand for meat
in Malaysia: An application of the almost ideal demand system
analysis. Pertanika Social Science and Humanities 1 (1), 91-95.

[2] Andreyeva, T., Long, M.W., & Brownell, K.D. (2010) The impact
of food prices on consumption: a systematic review of research on
the price elasticity of demand for food. American Journal of Public
Health 100 (2), 216-222.

[3] Wahab, A.G. (2014) Malaysia Poultry: Broiler Meat Sector. United
State Department of Agriculture, Washington, D.C., United State.

[4] Baurhoo, B., Ferket, P.R., & Zhao, X. (2009) Effects of diets
containing different concentrations of mannanoligosaccharide or
antibiotics on growth performance, intestinal development, cecal
and litter microbial populations, and carcass parameters of
broilers. Poultry Science 88 (11), 2262-2272.

[5] Safalaoh, A.C.L., & Smith, G.A. (2002) Effective microorganisms
(EM) as an alternative to antibiotics in broiler diets: effect on
broiler growth performance, feed utilisation and serum
cholesterol. Department of Animal and Wildlife Sciences.
University of Pretoria, South Africa

[6] Guim, A., Andrade, P.D., lturrino-Schocken, R.P., Franco, G.L.,
Ruggieri, A.C., & Malheiros, E.B. (2002) Aerobic stability of
wilted grass silages (Pennisetum Purpureum, Schum.) treated with
microbial inoculant. Revista Brasileira de Zootecnia 31 (6), 2176-
2185.186.

[7] Gao, Z., Wu, H., Shi, L., Zhang, X., Sheng, R., Yin, F., &
Gooneratne, R. (2017) Study of Bacillus subtilis on growth
performance, nutrition metabolism and intestinal microflora of 1 to
42 d broiler chickens. Animal Nutrition 3 (2), 109-113.

[8] Shokryazdan, P., Jahromi, M.F., Liang, J.B., Ramasamy, K., Sieo,
C.C., & Ho, Y.W. (2017) Effects of a Lactobacillus salivarius
mixture on performance, intestinal health and serum lipids of
broiler chickens. Plos one 12 (5), e0175959.

[9]1 Hudspeth, J.P., Lyon, C.E., Lyon, B.G., & Mercuri, AJ. (1973)
Weights of broiler parts as related to carcass weights and type of
cut. Journal of Food Science 38 (1), 145-150.

[10] Fuller, R. (1989) Probiotics in man and animals. The Journal of
Applied Bacteriology 66 (5), 365-378.

[11] Organic Material Review Institute. (2010) The Microbes in EM1.
Downloaded from
http://recyclefoodwaste.org/files/Microbes%20in%20EM1.pdf.
Accessed on 31 March 2018.

[12] Suzuki, K., Kodama, Y., & Mitsuoka, T. (1989) Stress and
intestinal flora. Bifidobacteria and Microflora 8 (1), 23-38.

[13] Jin, L.Z., Ho, Y.W., Abdullah, N., & Jalaludin, S. (1996) Influence
of dried Bacillus subtilis and lactobacilli cultures on intestinal
microflora and performance in broilers. Asian Australasian Journal
of Animal Sciences 9, 397-404.

[14] DiCerbo, A., Palmieri, B., Aponte, M., Morales-Medina, J.C., &
lannitti, T. (2015) Mechanisms and therapeutic effectiveness of
lactobacilli. Journal of Clinical Pathology 69 (3), 187-203.

[15] Watkins, B.A., Miller, B.F., & Neil, D.H. (1982) In vivo inhibitory
effects of Lactobacillus acidophilus against pathogenic Escherichia
coli in gnotobiotic chicks. Poultry Science, 61 (7) 1298-1308.

[16] Jin, L. Z., Ho, Y. W., Abdullah, N., & Jalaludin, S. (1998a) Growth
performance, intestinal microbial populations, and serum
cholesterol of broilers fed diets containing Lactobacillus
cultures. Poultry Science 77 (9), 1259-1265.

[17] Gunal, M., Yayli, G., Kaya, O., Karahan, N., & Sulak, O. (2006)
The effects of antibiotic growth promoter, probiotic or organic acid
supplementation on performance, intestinal microflora and tissue of
broilers. International Journal Poultry Science 5 (2), 149-155

[18] Mookiah, S., Sieo, C.C., Ramasamy, K., Abdullah, N., & Ho, Y.W.
(2014) Effects of dietary prebiotics, probiotic and synbiotics on
performance, caecal bacterial populations and caecal fermentation
concentrations of broiler chickens. Journal of the Science of Food
and Agriculture 94 (2), 341-348.

[19] Jin, L. Z.,, Ho, Y. W., Abdullah, N., Ali, M. A., & Jalaludin, S.
(1998b) Effects of adherent Lactobacillus cultures on growth,
weight of organs and intestinal microflora and volatile fatty acids in
broilers. Animal Feed Science and Technology 70 (3), 197-209.

[20] Watkins, B.A., & Kratzer, F.H. (1984) Drinking water treatment
with a commercial preparation of a concentrated Lactobacillus
culture for broiler chickens. Poultry Science 63 (8), 1671-1673.

[21] Peng, Q., Zeng, X.F., Zhu, J.L., Wang, S., Liu, X.T., Hou, C.L., &
Qiao, S.Y. (2016) Effects of dietary Lactobacillus plantarum B1 on
growth performance, intestinal microbiota, and short chain fatty
acid profiles in broiler chickens. Poultry Science 95 (4), 893-900.

[22] Strompfova, V., Marcinakova, M., Gancarcikova, S., Jonecova, Z.,
Scirankova, L., Guba, P., & Laukova, A. (2005) New probiotic
strain Lactobacillus fermentum AD1 and its effect in Japanese
quail. Vet Med Czech 50 (9), 415-420.

[23] Ziprin, R.L., Corrier, D.E., & DelLoach, J.R. (1993) Control of
established Salmonella typhimurium intestinal colonization with in
vivo-passaged anaerobes. Avian Diseases 183-188.

[24] Mughini-Gras, L., Enserink, R., Friesema, I., Heck, M., van
Duynhoven, Y., & van Pelt, W. (2014) Risk factors for human
salmonellosis originating from pigs, cattle, broiler chickens and egg
laying hens: a combined case-control and source attribution
analysis. Plos one, 9 (2), e87933.

[25] Roodposhti, P.M., & Dabiri, N. (2012) Effects of probiotic and
prebiotic on average daily gain, fecal shedding of Escherichia coli,
and immune system status in newborn female calves. Asian-
Australasian Journal of Animal Sciences 25 (9), 1255.

[26] Fritts, C.A., Kersey, J.H., Motl, M.A., Kroger, E.C., Yan, F,, Si, J.,
& Waldroup, P.W. (2000) Bacillus subtilis C-3102 (Calsporin)
improves live performance and microbiological status of broiler
chickens. Journal of Applied Poultry Research 9 (2), 149-155.

[27] Winn, P.N., & Godfrey, E.F. (1967) The effect of humidity on
growth and feed conversion of broiler chickens. International
Journal of Biometeorology 11 (1), 39-50.

[28] Lyons, T.P. (1987) Probiotics: an alternative to antibiotics. Pigs
News and Information 8, 157-164.

[29] Blahova, J., Dobsikova, R., Strakova, E., & Suchy, P. (2007) Effect
of low environmental temperature on performance and blood
system in broiler chickens (Gallus domesticus). Acta Veterinaria
Brno 76 (8), 17-23.

[30] Olawumi, S.O. (2015) Carcass Characteristics of Coturnix Quail as
Affected by Sex and Housing System. International Journal of
Agriculture, Forestry and Fisheries 3 (3), 76-79.

[31] Musa, H.H., Chen, G.H., Cheng, J.H., Mekki, D.M., Xu, SH., &
Huang, J. (2006) Comparative study of lipoprotein metabolism in
chicken, Turkey and quail. Journal of Food Technology 4 (2), 122-
127.

[32] llori, B.M., Peters, S.O., lkeobi, C.O.N., Bamghose, A.M.,
Isidahomen, C.E., & Ozoje, M.O. (2010) Comparative assessment
of growth in pure and crossbred turkeys in a humid tropical
environment. International Journal of Poultry Science 9 (4), 368-
375.

[33] Walita, K.Z, Tanganyika, J., & Mussah, S.R. (2017) Effect of sex,
type of feed and age of slaughter on carcass yield characteristics of
Japanese Quails (Coturnix japonica) in Malawi. International
Journal of Avian & Wildlife Biology 2 (2), 50-53.


http://recyclefoodwaste.org/files/Microbes%20in%20EM1.pdf

