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Abstract
The purpose of this study is to determine the level of effectiveness of cellulase enzymes isolated from
Termites in feed on the productivity of intensively kept native chickens. The study used a randomized
block design (CRBD) with 3 treatments and 15 groups as replications. Each group used 15 unsexed
chickens aged five weeks. As for the feed treatment given as follows: P0): chickens that were given
commercial feed without the addition of cellulase enzymes; P1): commercially fed chicken+cellulase
enzyme as much as 12 g/kg of feed; and P2): commercially fed chicken+cellulase enzyme as much as 24
g/kg of feed, respectively. The results showed that cellulase enzyme supplementation isolated from
Termin (Group P1 and P2) were significantly different (P<0.05) which could increase weight gain, feed
consumption, and feed efficiency. It can be concluded that supplementation of cellulase enzymes
(isolated from termites) into the ration can increase the productivity of native chickens in the growth
phase.
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Introduction
The development of domestic poultry farms lately is increasingly being cultivated, both in
rural and urban areas. Its potential should be developed to increase the nutritional needs of the
community and increase family income in rural areas. Aside from being able to be cultivated
as a part-time livestock, free-range chickens are easily maintained and can be sold at any time
for urgent needs (Mardiningsih et al., 2004) [14]. In addition, the commodity of free-range
chicken also supports government programs, especially in fulfilling self-sufficiency in meat.
The development of native chicken farms lately is in line with the increasing population, and
also can not be separated from the public awareness of the importance of animal protein needs,
especially chicken meat. The demand for poultry meat in Indonesia from year to year per
capita, namely in 2016, was 0.111 kg/week per capita, while in 2017 it increased to 0.124
kg/week per capita (BPS, 2018) [4]. Nationally, the production of free-range chicken meat in
Indonesia reached 11.07% or 259.9 thousand tons, while the contribution of production to
poultry meat reached 16.9%.
Efforts to fulfill it have not been fulfilled, so that meat imports from outside are still being
pursued. The development of native chicken farms among rural communities is generally still
done traditionally so that the results obtained are still relatively low, so that in efforts to
develop native chicken farms with intensive maintenance patterns have agribusiness-oriented
business prospects (Dinata et al., 2019; Diwyanto et al., 1996) [5, 6]. Feed is the largest cost
component of 60-80% of total production costs. Lately, the price of commercial feed at the
market level has increased along with the increase in feed ingredients on the market, so
farmers are looking for various alternative ingredients to meet their feed requirements without
reducing the production yield they produce, including by utilizing feed additives in the form of
cellulase enzymes from the colony Termite.
Termites are a nation of isopterans classified as social creatures and live in a colony in nature,
where the existence of these creatures is greatly feared by humans, because it can be
detrimental to human life due to damaging furniture wood, wood supporting the house, money,
and other important document files. Besides that, termites are potential cellulose decomposers
in the tropics. Utilization of Termites can be in the form of enzymes they contain or symbionic
organisms that play a role in cellulose degradation. This ability is inseparable from
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microbes in the digestive tract, especially in the back of the
stomach which accumulates various symbionts of
microorganisms (protozoa, bacteria, and fungi) that are useful
in breaking down plant fibers (Bidura et al., 2012; Adawiyah,
2000) [3, 1]. The activity of hydrolysis enzymes produced by
termites, so that they can break down the feed fiber through
the symbiotic mutualism that occurs in termite bodies, then
this potential is good enough to be developed as a cellulase
enzyme in feed in an effort to increase the digestibility value
of animal feed, especially free-range chickens (Nugraha,
2006) [16].
The purpose of this study is to determine the level of
effectiveness of cellulase enzymes isolated from termites in
feed on the productivity of intensively kept native chickens.

preceded by planting the media in a petridish dish containing
refined seaweed, egg whites, and liquid sugar. Planting media
for termite microorganism isolates using the method of
nicks/scratch vertically. Termites were first cleaned with
alcohol using sterile cotton, prepare a bunsen/candle flame,
and needling tools such as needles, tissue and tweezers.
Planting isolate into a petridish dish begins with heating the
tweezers using a Bunsen flame, then termites are taken on the
head with tweezers, then do the pricking in the back of the
termite's stomach, until a clear liquid comes out. Furthermore,
the liquid was planted in a medium cup with nicks/scratch
method starting from the top to the bottom of the media. Next,
the media was placed in a cooler at 25 0C for 6-7 days. After 7
days the media was removed from the cooler and ready to be
bred. Breeding can be done using clean water, coconut water,
rice water, molasses, eggs, and herbal plants in the form of
noni fruit, Moringa leaves, and turmeric. All these ingredients
were mixed and mashed, then filtered and put in clean plastic
containers, then put the termite media into it. Fermented for 7
days to obtain liquid probiotics. Liquid probiotics were
developed in solids in the form of concentrates, cassava flour,
rice bran, corn, and molassis. All ingredients are mixed
together, then add liquid probiotics into it and stir until
smooth, fermented for 3 days then dry in the sun to dry. Dry
cellulase enzymes were ready for use in experiments on feed.

Materials and Methods
Experimental design, animals, housing and diets. The
study used a randomized block design (CRBD) with 3
treatments and 15 groups as replications. Each group used 15
unsexed chickens aged five weeks. Classification of chickens
based on body weight placed into a stable enclosure
measuring 1 x 0.5 m. Cage plots are made of bamboo slats
and wire nets, and lighting lamps to warm the cages. Each
enclosure is equipped with a place to feed and drink. The
ration given was in the form of a mixture of feed consisting
of: 40% concentrate; yellow corn 35%; and 25% rice bran.
Feeding is done 3 times a day which is adjusted to the
standard feed requirements in each week. As for the feed
treatment given as follows: P0): chickens that were given
commercial feed without the addition of cellulase enzymes;
P1): commercially fed chicken+cellulase enzyme as much as
12 g/kg of feed; and P2): commercially fed chicken+cellulase
enzyme as much as 24 g/kg of feed, respectively.

Statistical analysis. The data obtained were analyzed by
analysis of variance and continued with the Duncan Test with
an error rate of 5% (P<0.05). Data analysis process, using
SPSS software for Windows-7.
Results and Discussion
The results of the study as presented in Table 1, showed that
feed consumption, live weight gains, and feed efficiency
showed significant differences (P<0.05) between treatment
groups. Feed consumption increased significantly (P<0.05) in
chickens received rations fed cellulase enzyme
supplementation (Groups P1 and P2) compared to controls
(P0). Feed consumption at the beginning of maintenance
looks constant, but entering the 3rd week to the 5th week of
maintenance of native chicken feed consumption were
increases, this indicates that the longer the maintenance
period, the value of feed consumption will increase. This is
logical, because chicken growth was getting faster, so the
need for more nutrients (Bidura et al., 2019) [2]. This indicates
that the longer the maintenance period, the efficiency of the
use of feed will decrease. Edjeng and Kartasudjana (2006) [7]
state that the feed conversion ratio is defined as the amount of
ration spent to produce every kilogram of weight gain. A
small FCR means that the amount of rations used to produce
one kilogram of meat increases.
The average live weight gain of chicken groups P1 and P2,
were: 18.04% and 17.60% significantly (P<0.05) higher than
controls (P0). The average FCR value during the study in the
control chicken group was 1.90/birds (Table 1). The mean
FCR in chicken groups P1 and P2, were: 5.26% and 5.79%
significantly (P<0.05) lower than control chickens (P0).
Some factors that influence the level of feed consumption in
poultry include: individual livestock, animal health, growth
period, environmental temperature, housing system, and
drinking water (Suprijatna et al., 2005) [20]. In this study also
observed the FCR to determine the level of efficiency of feed
use. Feed Conversion Ratio is one of the indications that gives

Live performance. Continuous lighting and access to feed
and water was provided throughout the experiment. Body
weight, live weight gains, feed intake and feed conversion
ratio for birds were recorded separately from week 1 until
week 5 (Fig.1). Feed consumption (gram per birds) was
recorded weekly at each replication by weighing the
remaining diet. The total feed intake for each replicate was
measured during the test experiment period. The FCR was
calculated as gram of feed consumed of per gram body weight
gained.

Fig 1: Weighing chicken weight at the beginning of the study (left)
and at the end of the study (right)

Planting Microbial Isolation Media from Termites. The
making of liquid probiotics containing cellulase enzymes is
obtained through the isolation of termite microbes
(Cryptotermes spp) taken from the termite's stomach in the
back (hind gut). The process of making liquid propbiotics was
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an overview of the efficiency of feed use, where the lower
FCR value means the higher the efficiency of feed use
(Laksmiwati, 2007) [13]. Low consumption rates indicate the
level of consumption of feed use will get better, if
consumption rates get bigger then the use of feed will be less
good (Hardjosworo and Rukmiasih, 2000) [11]. This is in line
with the level of body weight that is increasing with the
supplementation of cellulase enzymes in the ration. This
shows the activity of cellulase enzymes produced by Termite
symbionts in the form of protozoa capable of hydrolyzing
feed cellulose fibers in the ration, so that the absorption of
nutrients in the intestinal villi area becomes wider and optimal
which results in increased body weight of chickens to be more
optimal, and optimal use efficiency. feed that has an impact
on increasing body weight (Ketaren et al., 2008) [12]. In
several previous studies, the use of probiotics and enzymes
has increasingly seen its effects in line with the rate of body
weight gain and the production of chicken eggs produced
(Guntoro et al., 2000) [9].

Note:
1. P0): chickens that were given commercial feed without
the addition of cellulase enzymes; P1): commercially fed
chicken+cellulase enzyme as much as 12 g/kg of feed;
and P2): commercially fed chicken+cellulase enzyme as
much as 24 g/kg of feed, respectively.
2. Means within colums with different superscripts are
significantly different (P<0.05)
The results of the study such as Figure 2, shows the growth of
free-range chickens in the early weeks, body weight gain is
still seen constant, as well as in the middle of the second week
(2), where the level of weight gain between treatments does
not seem to have a significant effect (P>0.05), but stepping on
the end of the second week (2) in the treatment of P1 and P2 it
appears that the growth has increased higher compared to P0
(control). This occurs as a result of the activity of cellulase
enzymes in the ration has begun to appear visible, where the
activity of cellulase enzymes in hydrolyzing fiber in feed acts
as a bio catalyst, its activity begins to appear that affects the
palatability of livestock. Because of the increased palatability
of livestock to feed, the role of cellulase enzymes that have
specific activities on the enzyme endo-β-D-1,4-glucanase as a
source of protein in the degradation of feed cellulose fibers
appears to start working, although its work is not so optimal
when compared with the treatment of P0 given rations
without cellulase enzymes (Watanabe et al.,1997; Purwadaria
et al., 2003) [21, 17].

Table 1: Effect of cellulase enzyme supplementation (isolation from
Termit) in the ration on the performance of native chickens
Treatments1)

Feed
consumption
(g/bird/day)

Live weight
gains
(g/birds/day)

P0
P1
P2

60.29a2)
67.26c
66.86b

31.71a
37.43b
37.29b

FCR (feed
consumption:
body weight
gains)
1.90a
1.80c
1.79b

Fig 2: Growth chart of native chicken fed with additional cellulase enzymes (isolation from termites)

produced, causing the activity of cellulase enzymes associated
with the active side of the absorption of feed nutrients will be
smaller (Masfufatun, 2011) [15].

Cellulase enzyme activity is strongly influenced by several
factors, namely: temperature, pH, substrate concentration,
enzyme concentration, and the presence of inhibitors (Hames
and Hooper, 2005) [10]. Cellulase enzyme activity is highly
dependent on temperature and pH factors (Sari, 2008) [19].
Cellulase enzyme activity from termites is able to work
optimally at temperatures of 40-45 0C and at pH 6.0 (Ramin et
al., 2008) [18]. According to Gauthier (2007) [8], the pH range
of chicken digestive tract, especially in the small intestine is
in the pH range between 5-7. This pH range condition is
sufficient to support the work activity of cellulase enzymes
isolated from termites in all treatments. The higher use of
cellulase enzymes given turned out to cause cellulase enzyme
activity to decrease. This is due to the higher digestive mucus

Conclusion
It can be concluded that supplementation of cellulase enzymes
(isolated from termites) into the ration can increase the
productivity of native chickens in the growth phase.
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