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ABSTRACT

An experiment was performed to investigate the effects of sorghum and indigofera
leaf flour as substitutes for corn in laying hen rations on egg quality, daily protein intake,
phosphorus availability, d total colonies of Bacillus sp. in the small intestines of laying
hens. A completely randomized study design was used in this research, with 4 treatments, and
each treatment was repeated 5 times: A (0% sorghum + 0% indigofera); B (20% sorghum +
4% indigofera); C (30% sorghum + 5% indigofera); and D (40% sorghum + 6% indigofera).
The phosphorus availability, daily protein intake, eggshell thickness, eggshell strength, egg
yolk color, egg yolk fat, egg yolk cholesterol, and tal colony count of Bacillus sp. in the
small intestines were measured. The results showed that the use of sorghum and indigofera
leaf flour did not significantly (P>0.05) affect the daily protein intake, phosphorus
availability, eggshell thickness, eggshell strength, egg yolk color, egg yolk fat, d total

colonies of Bacillus sp. in the small intestine. However, there was a highly significant

(P<0.01) effect on egg yolk cholestero. [ ENENBONINOUOISIONOUANSOISRe
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INTRODUCTION
The availability of feed ingredients in the poultry farming business has been affected
by ports of cereal feed ingredients such as corn, as sources of protein and energy. Thus, the
price of corn on the world market largely determines the price of corn on the domestic market.

One way to reduce the use of corn is to look for alternative feed ingredients, such as sorghum

[Sorghum bicolor (L.) Moench]. Sorghum has been used as a feed ingredient in poultry
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Based
on the above findings, a study was conducted to investigate the egg quality, daily protein
intake, phosphorus availability, d total colonies of Bacillus sp in small intestines of laying
hens fed sorghum and Indigofera leaf flour.

MATERIALS AND METHODS

Birds: Two hundred ISA Brown laying hens aged 63 weeks were used, with egg production

at 80%.




Ration: The ration used in this study consisted of concentrate for laying hens, corn, sorghum

seeds, Indigofera leaf flour, coconut oil, vitamin B12, and rice bran (composition of the ration

is showed in table 1). SNSRI e

:
Experimental Design and Treatments: A completely randomized study design was used in
this study. There were four treatments A (0% sorghum + 0% indigofera); B (20% sorghum +

4% indigofera); C (30% sorghum + 5% indigofera); and D (40% sorghum + 6% indigofera),

and all treatment was repeated five times.

Parameters Measured
Phosphorus availability: Phosphorus availability calculated according to _

o Amount of intake P — Amount of excreta P
Phosphorus availability = n Tofintake P x 100%
mount of intake

P= Phosphorus
Daily protein intake: Daily protein intake is the amount of protein consumed by the
chickens. Protein consumption is expressed in grams, calculated according to Tillman et al.
(1998). Daily protein intake (g) = feed consumption (g) x crude protein of the rations (%).
Eggshell thickness: The eggs were cleaned and then broken on a glass plate. The shells were
separated from the egg contents. The thickness of the shell was measured by using a shell

thickness micrometer on the pointed end, the blunt end, and the middle part. The

measurement was recorded in mm (Aydin et al., 2008). _
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Eggshell strength: The measurement of eggshell strength was performed by weighing the
eggs, then placing them in a vertical position on an Instron plate. The eggs were compressed
until they broke. Reference graphs can be used to calculate the strength of the eggshells

(kg/mm); the higher the value in kg/mm? for each measured egg, the higher the eggshell

strength (Ranggana, 19:6). [N S S RAo0!
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Egg Yolk color: The eggs were broken and placed on a glass table. The quality of the egg
yolk color was determined visually by comparing the obtained egg yolk color with various

egg yolk colors on the Roche Yolk Fan standard score on a scale of 1-15 from pale to dark

orange (concentrated) (IS ICHNDORINICUDEHONE UM NCaS ISR
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- The fat content was determined by using the Soxhlet method. Fat content = a — b/c x
100%. Description: a = sample weight after the extraction process; b = sample weight before

the extraction process; and ¢ = sample weight (AOAC, 2005).

Egg yolk cholesterol:




level is calculated by comparing the absorbance with a standard cholesterol curve. 11

analysis of egg yolk cholesterol was performed by the method of Salkowski and Liebermann-
Burchard (Schunack et al., 1990).

The equation was Y = 2.354X + 0.005

Y = Absorbance of cholesterol sample

X =level of cholesterol (mg/ 100ml

a

Total colony of Bacillus sp. in the small intestines: The population of Bacillus sp bacteria
was observed after six weeks of treatment by taking one chicken per unit. The small intestine
fluid is taken as much as 1 gram, then diluted from 10! to 107. 1 ml of each 10”7 dilution of
the sample was inserted into the Petri dish, which had been filled with selective media of
Bacillus sp then cubated at room temperature for 24 hours. The colonies grown in the Petri
dish were then counted using a colony counter (Cappucino and Sherman, 1987; Hadioetomo,

1991).

Statistical Analysis: All the data were analyzed by analysis of variance (ANOVA), and

Duncan’s multiple range tests were used for the determine of differences in among means

(Steel and Torrie, 1995).

I

The sorghum and indigofera leaf flour are as palatable as the corn in the rations. The
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uniformity of the values of daily protein intake and phosphorus availability indicate that there

were no negative effects from using 40% sorghum and 6% indigofera leaf flour in the rations

of the laying hens.

The substitution of corn with up to 40% sorghum with the addition of 6% indigofera flour
does not affect the performance of laying hens (Sriagtula et al 2019).

The average daily protein intake in this study ranged from 18.70 to 18.72 g/bird/day.
These averages were higher than those reported by Traineau et al. (2015), in which the
average daily protein intake of laying hens ranged from 16.70 to 17.20 g/bird/day.

The use of up to 40% sorghum and 6% indigofera leaf flour also does not affect

phosphorus availability . (SNPGRS
[REEEIREEE The utilization of phytic acid as a source of phosphorus in chicken

rations through the hydrolysis of phytate-bound phosphate can increase the efficiency of the

use of phosphorus in rations. The use of feed ingredients that contain high phytic acid levels

hurts poultry because they cannot break down phytic acid in their digestive tract.




Furthermore, the use of sorghum and indigofera leaf flour in the rations of laying hens
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Besides that, the inclusion of sorghum and Indigofera leaf flour in the ration of laying hens
does not affect the thickness and the strength of eggshell due to the almost equal presence of

calcium (ranging from 2.47 to 3.01% ) and phosphorus (ranging from 041 to 0.43%) in each

treatment.
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The use of sorghum and indigofera leaf flour in the rations of laying hens can maintain

the egg yolk color. It is feared that the replacement of corn with sorghum up to 40% in the
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Furthermore, the use of sorghum and indigofera leaf flour in the rations of the laying
hens does not affect the egg yolk fat content because the fat contents of sorghum and corn are
almost the same i.e., 2.71 and 2.66%, respectively (Non-Ruminant Nutrition Laboratory,
Universitas Andalals, 2013). The fat content of rations affects the egg yolk fat content
(Yamamoto et al., 2007). According to Schreiber et al. (2013), B-carotene is a potential
natural antioxidant.

In this study, the use of sorghum and indigofera leaf flour in the rations of laying hens

was able to reduce egg yolk cholesterol. The use of 30% sorghum and 5% indigofera leaf

w




flour, and 40% sorghum and 6% indigofera leaf flour in rations of laying hens significantly
reduced the egg yolk cholesterol content. Increased carotenoid content in the rations of laying
hens can reduce egg yolk cholesterol (Akdemir et al., 2012). Researchers have previously
reported the effect of using indigofera on cholesterol contain. Palupi et al. (2014b), reported
the use of indigofera sp., top leaf meal in rations of laying hens, reduces egg yolk cholesterol
as much as 54.1%. Furthermore, Palupi et al. (2018), reported that the duck fed indigofera
zollinggeriana top leaf meal have lower cholesterol content compared to duck that not fed
indigofera zollinggeriana top leaf meal.

The use of sorghum and indigofera leat flour in the ration does not affect the tal
colony count of Bacillus sp in the small intestines of the laying hens due to the inclusion of
probiotic waretha that contain the bacterium Bacillus amyloliquefaciens at concentrations as
high as 43x10'> CFU/mL. In this study, the ta] colony count of Bacillus sp in the small
intestines of laying hens found ranged from 7.98 to 8.49 log CFU mL". Bacillus
amyloliquefaciens increase the total colony count of nonpathogenic bacteria and decrease the
total colony count of pathogenic bacteria such as Escherichia coli and Salmonella spp. (Tang
et al., 2017). Bacillus amyloliquefaciens increase the efficiency of Pitalah duck rations by
reducing feed conversion by as much as 15%, and it was found that the ttal colony count of
Bacillus sp. in the small intestine of Pitalah ducks is as high as 14.84 log CFU/mL (Zurmiati
et al., 2017a). The inclusion of up to 2000 ppm of the probiotic Bacillus amyloliquefaciens
increase the efficiency of Pitalah duck rations by reducing the energy requirements of the
rations by as much as 3.57% and reduce the protein requirements by as much as 5.56%
(Zurmiati et al., 2017b).

CONCLUSION

1
In conclusion, the use of 40% sorghum with the addition of 6% indigofera leaf flour

can replace the use of 100% corn in laying hen rations [ilNCUGSDINCDIOSPHONE
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