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Abstract. Objective of this research was to know the effect of fermented mulberry leaves by rumen liquorin

boiler’s diet measured from final body weight, dry matter digestibility, crude fiber digestibility, and metabolic

energy. One hundred broiler strain CP 707, broiler concentrate, mulberry leaves and other feed stuffs were

administered in Completely Randomized Design with 5 treatments, namely T0 (control), T1 (10% mulberry

leaves), T2 (10% fermented mulberry leaves), T3 (20% mulberry leaves) and T4 (20% fermented mulberry

leaves) with 4 replications. Result revealed that the increasing use of mulberry leaves had significantly lowered

final body weight, dry matter and fiber digestibility, metabolic energy. Fermentation treatment at 10% level

could increase dry matter digestibility, crude fiber and metabolic energy than those of unfermented. This study

concluded that the increasing mulberry leaves in broiler feed could reduce feed digestibility, and fermentation

by rumen liquor could optimize the use of mulberry leaves as broilers feed.
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Abstrak. Penelitian bertujuan untuk mengetahui pengaruh daun murbei yang difermentasi dengan cairan

rumen sebagai pakan boiler terhadap bobot badan, kecernaan bahan kering, serat kasar dan energi metabolis.

Sebanyak 100 ekor broiler dengan pakan berupa daun murbei, dan bahan pakan lainnya digunakan dalam

penelitian dengan rancangan acak lengkap  5 perlakuan yaitu T0 (kontol), T1 (penggunaan 10% daun murbei),

T2 (10% daun murbei fermentasi), T3 (20% daun murbei) dan T4 (20% daun murbei fermentasi) serta 4

ulangan. Hasil penelitian adalah peningkatan penggunaan daun murbei berpengaruh nyata menurunkan bobot

badan, kecernaan bahan kering, kecernaan serat kasar dan energi metabolis pakan. Perlakuan fermentasi pada

taraf 10% dapat meningkatkan kecernaan bahan kering, serat kasar dan energi metabolis. Dari penelitian ini

disimpulkan bahwa peningkatan daun murbei dalam pakan broiler dapat menurunkan kecernaan pakan dan

fermentasi menggunakan cairan rumen dapat mengoptimalkan penggunaan daun murbei sebagai pakan

broiler.

Kata kunci: Daun murbei, cairan rumen, broiler, fermentasi, kecernaan

Introduction

It is inevitable that feed takes 70% of total

production cost in intensive poultry farming,

therefore feed stuff price is predominant in

production cost. Recently researchers have

shown an increased interest in finding feed

alternative which mostly focus on local feed

due to its high availability, according to

Indonesian Agriculture and Agroindustry, and

reasonable price to cut down the cost.

However, the availability is still not properly

and optimally utilized (Ahmad and Krisnan,

2009).

Mulberry leaves are local feed with good

nutrition of 18-20% crude protein (Syahrir et al.,

2009) and high productivity from 25 to 30

tons/ha/year (Singh and Makkar, 2002);

accordingly, it is a highly potential poultry feed

especially for broiler. Recent research about

mulberry leaves mostly refers to its medical

function and little does about its function as

feed or additive for animal. Mulberry leaves

contain high crude fiber and deoxynojirimycin,

which in human become active compound for

diabetes, but in poultry feed serve as

antinutrition to prevent carbohydrate
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digestibility; therefore it is limited to use as

feed. Debate continues on the best

management strategies of optimizing mulberry

leaves as poultry feed. Some research reported

that fermentation could decrease crude fiber

eliminate anti nutrition and improve nutritional

quality of feed ingredients (Setya et al., 2007;

Ali-Mursyid et al., 2010; Wina et al., 2010).

Fermentation produces enzyme that

improves chemical organic compounds

(carbohydrates, fats, protein, crude fiber and

other organic materials) in both aerobic and

anaerobic conditions as a result of

microorganism enzyme (Sukaryana et al., 2011;

Pius et al., 2012). Fermentation was expected

to reduce crude fiber and antinutrition so

mulberry leaves digestibility can be maximized

as feed for poultry. Rumen liquor is local

fermentation agent containing multi

microorganism and enzyme that benefits to

improve nutritional quality and eliminates

antinutrion on feed (Budiansyah et al., 2011;

Wardani et al., 2004). Rumen liquor

fermentation could reduce the effects of

antinutrition in mulberry leaves (Syahrir et al.,

2010).

The objective of the study was to figure the

effectiveness of mulberry leaves as broiler feed

by measuring body weight, metabolic energy,

dry mater and crude fiber digestibility of

broilers fed either by fermented or non

fermented by rumen liquor.

Materials and Methods

This research was conducted in Poultry

Laboratory and Animal Feed Laboratory, Faculty

of Animal and Agriculture Science, Diponegoro

University for 3 months. Experiment comprised

two phase; first was mulberry fermentation

with rumen liquor, made by mixing fresh rumen

liquor from slaughter house with 1% molasses,

then put in container and stored in anaerobic

incubator (37-41
0
C) for 1 week. Mulberry leaves

dried and grinded to mash form and then

fermented by rumen liquor starter (10%/kg dry

matter) in anaerobic condition as long 2 weeks,

according to Sitorus (2002).

Second phase, 100 ten-day old broilers

strain CP 707 with an average body weight ±200

g were randomized in 20 experimental units

and subjected to Completely Randomized

Design with five treatments and four

replications. The treatments were: T0 (basal

diet without mulberry leaves); T1 (10%

mulberry leaves); T2 (10% fermented mulberry

leaves); T3 (20% mulberry leaves); T4 (20%

fermented mulberry leaves). Basal diet

consisted of corn, pollard, fish meal, PMM,

mineral mix, rice brand, soybean meal,

unfermented mulberry leaves (UML) and

fermented mulberry leaves (FML). Feed

formulation was adapted from NRC (1994) and

SNI (2006), nutrients of experimental diets are

shown in Table1.

Body measurement and feed intake were

observed weekly. One bird from each

experimental unit was put in individual cage for

excreta and endogenous collection by using

total collection method on 35 days old. Excreta

and endogenous were collected in three days,

following the procedure by Setya et al. (2007),

then sample was analyzed in laboratory to

measure nutrient content and digestibility

coefficient using procedure by Scott et al.

(1982). The observed variables were final body

weight (FBW), dry matter digestibility (DMD),

crude fiber digestibility (CFD) and metabolic

energy (ME). Data were subject to analysis of

variance (anova) and followed by Duncan's New

Multiple Range Test (Gaspersz, 1991) for

differences among treatments with 5%

significant level.

Results and Discussion

Table 2 indicates that fermentation by

rumen liquor to mulberry leaves can increase

crude protein and gross energy but decrease

crude fiber. This result is similar to that of
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Septinova et al. (2012) and Wizna et al. (2008)

that microorganism fermentation could

increase crude protein and digestibility, and

decrease crude fiber. Rumen liquor contains

multi microorganisms that produce multi

enzyme (Budiansyah et al., 2011) which can

improve nutrient composition and eliminate

antinutrition (Setya et al., 2007; Ali-Mursyid et

al., 2010; Wina et al., 2010).

Dietary treatments effect on final body

weight, dry matter digestibility, crude fiber

digestibility and metabolic energy is presented

in Table 3. Final body weight (FBW) was

significantly (P<0.05) affected by treatments,

thus mulberryin feed lowered final body

weight. Data showed 10% mulberry in diet had

higher FBW than 20% mulberry leaves but

lower than control, however there was no

significant difference between UML and FML.

Difference occurred because mulberry leaves

treatments had lower digestibility than control

(Table 3).

Table 1. Composition and nutrients content of treatment diets

Ingredients
Treatment Diets

T0 T1 T2 T3 T4

-------------------------------------% dry matter-----------------------------------------

Corn 55 51 51 48 48

Rice bran 6 5 5 3 3

Soybean meal 14 13 13 10 10

Pollard 10 6 6 4 4

Fish meal

PMM

Plant oil

12

2

1

12

2

1

12

2

1

12

2

1

12

2

1

Mulberry leaf 0 10 10 20 20

Total 100 100 100 100 100

Nutrients

Crude Protein(%) 22.01 22.02 22.22 22.01 22.43

Crude fat (%) 4.19 4.17 4.17 4.07 4.07

Crude fiber (%) 5.6 7.2 6.8 8.9 8.1

ME (Kcal/kg) 2930 2909 2908 2926 2922

Lysine (%) 1 1.1 1.18 1.1 1.2

Methionine(%) 0.42 0.44 0.48 0.46 0.5

Table 2. Nutrient content of fermented and unfermented mulberry leaves

Nutrients Unfermented Mulberry Fermented Mulberry

Crude Fiber (%)

Crude Protein (%)

Gross Energy (kcal/kg)

25

20

3896.98

23

23

3922.36

Analysis of Animal Feed and Biochemical Laboratory, Faculty of Animal and Agriculture Science Diponegoro University

Table 3. Final body weight, dry matter digestibility, crude fiber digestibility and metabolic energy of

diet treatments

Parameters
Treatment Diets

T0 T1 T2 T3 T4

Final body weight (g)

Dry matter digestibility(%)

Crude fiber digestibility(%)

Metabolic energy (kcal/kg)

1335±68
a

61.30±2.1
a

47.25±5.2
a

3227.2±90.9
a

1266.8±22
b

48.38±1.9
c

33.66±6.5
b

2779.7±103.6
c

1204.6±21
b

51.91±1.9
b

45.30±7.3
a

3065.9±75.9
b

1060.6±34
c

45.60±2.1
c

16.78±6.9
c

2590.6±111
d

1075.2±35
c

48.37±0.9
c

17.70±3.5
c

2635.2±74.6
d

Values bearing different superscript within rows show significant difference (P<0.05).

T0 (without mulberry leaves), T1 (10% UML), T2 (10% FML), T3 (20% UML), T4 (20% FML).
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Dry matter digestibility (DMD) of mulberry

treatments (10% and 20%) was significantly

lower (P<0.05) than that of control, namely T2

was higher than T1, T3 and T4. DMD of 10%

fermented mulberry leaves (FML)was higher

(P<0.05) than 10% unfermented mulberry

leaves (UML), however 20% FML was not

significantly different from 20% UML but its

DMD value was higher than others. This

difference was due to effect of increasing total

crude fiber on diet mulberry leaf; accordingly

total fiber in diet T0 was lower than that of

other treatments (Table 1). Ironkwe and

Oruwari (2012) found that high crude fiber

caused an increasing digestion rate in the

gastrointestinal tract and therefore reducing

digestion time and nutrients absorption by

gastrointestinal membrane. Jiménez et al.

(2013) also reported that increasing total fiber

in diet significantly affected nutrients retention

(dry matter, organic matter and nitrogen).

Digestibility of Mulberry leaves can be

enhanced with rumen liquor fermentation.

Syahrir et al. (2010), reported that the

fermented mulberry leaves extract had better

digestibility characterized by a higher body

weight in mice experiment than non-fermented

mulberry leaves extract. Microorganism

fermentation could improve digestibility in

poultry digestive tract (Sukaryana et al., 2011;

Setya et al., 2007).

Crude fiber digestibility (CFD) was

significantly (P<0.05) affected by diet

treatments. Ten percent FML is not different

from T0 but significantly higher than T1, T3 and

T4. Ten percent UML was higher than T3 and T4

but lower than 10% FML and control.

Fermentation with rumen liquor revealed

better CFD in 10% mulberry leaves level. Alu et

al. (2012) reported that crude fiber digestibility

of broiler chickens fed with high fiber such as

ground nut shells ranged from 45-55%. Onimisi

(2008), reported digestibility of crude fiber

broilers fed low fiber (2% ) ranged from 62.4% -

74.5%.

Mulberry leaves in diet made total crude

fiber higher than that of control and lowered

nutrient digestibility. Ezieshi and Olomu (2004)

reported that palm kernel cake and maize offal

resulted differently in nutrient retention, which

may be related to the differences in the crude

fiber contents of the diets. Higher crude fiber

content of the diets may have adversely

affected digestion. Same result also reported by

Sumiati et al. (2011) that increasing total crude

fiber and antinutrition in diet directly affected

broiler performance.

Mangisah et al. (2006) reported that

microorganism fermentation changed fiber

quality and had better digestibility in right level.

Fermentation could increase CFD in 10% FML,

change fiber composition in mulberry leaves

and maximize the use in diet, but 20% FML was

not different from 20% UML. This was because

total crude fiber in mulberry leaves treatments

had surpassed broiler crude fiber tolerant,

therefore no fermentation effect occured.

Maximum crude fiber in broiler diet in

Indonesia was 6% (SNI, 2006), while total crude

fiber in mulberry leaves treatments passed that

standard (Table 1).

Table 3 shows that metabolic energy was

significantly (P<0.05) affected by treatments.

Control is higher than other treatments, in that

metabolic energy in 10% FML was higher

(P<0.05) than that in 10% UML, 20% UML and

20% FML. Metabolic energy in 10% UML was

higher than that in 20% UML and 20% FML but

lower than control and 10% FML. Increasing

mulberry percentage in diet composition

decreased metabolic energy, but fermentation

with rumen liquor positively increased

metabolic energy. Based on NRC (1994) and SNI

(2006), standard broiler metabolic energy

required was 2900-3200 kcal; accordingly, diets

T0 and T2 still met the standard while T1, T3

and T4 did not.

Metabolic energy (ME) decline was in line

with increasing percentage of mulberry leaves

in diet (Figure 1). Ani et al. (2012) reported that
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the use of forage-based feed ingredients

affected the increasing in total diet crude fiber

which has an impact on energy utilization, anti

nutritional also affect the digestibility and

nutrient retention. Local feed that have

different amount crude fiber also have different

metabolic energy, the higher crude fiber the

lower metabolic energy (Bahri and Rusdi, 2008).

Increasing fiber level in diet reduced feed

digestibility in the digestive tract. Saki et al.

(2011) reported that the right combination of

pectin and cellulose (fiber) could increase the

performance of broilers, but excess resulted in

lower digestibility and decreased performance.

Siri et al. (1992) elevated levels of ADF and NDF

in feed and obtained digestibility reduction of

the energy and dry matter.

10% FML treatment had higher (P<0.05) ME

than 10% UML, while 20% FML was not

significantly different from 20% UML but higher

than others. This results showed that rumen

liquor fermentation could increase metabolic

energy of broiler. Ramli et al. (2005) and Zou et

al. (2013) shared common result that

microorganism fermentation could increase

metabolic energy.

Mulberry antinutrition called 1-deoxy

nojirimycin (DNJ) could affect energy source

absorbtion by preventing polysacaride

hidrolysis and decreasing metabolic energy.

Oku et al. (2006) and Yatsunami et al. (2011)

reported that DNJ from mulberry could block α

glycosidase activity which hydrolyzes

polysaccharide into plain molecule. This study

showed that effect of mulberry antinutrition

could be minimized by rumen liquor

fermentation. Wardani et al. (2004) reported

combination between rumen enzyme and

steam could increase metabolic energy by

elevating digestibility and eliminating

antinutrition.

Conclusion

The results of this study showed a decline in

final body weight and digestibility of nutrients

as long the increased use of mulberry leaves in

broiler’sfeed, but rumen liquorfermentation

treatments proven an improving digestibility of

mulberry leavesthan unfermented treatments.
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