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ABSTRAK

Penelitian ini dilakukan untuk mengetahui potensi nutrisi dan efektivitas hijauan pakan ternak yang
mengandung tanin sebagai antikoksidia dalam mendukung kinerja ternak kambing Bligon betina. Lima
belas ekor kambing Bligon betina dibagi secara acak menjadi 3 kelompok yaitu kelompok I sebagai
kontrol  (KG),  yaitu  kambing  diberi  pakan  100%  Bahan  Kering  (BK)  rumput  raja  (King  grass),
kelompok II (KGC) merupakan kelompok kambing yang diberi ransum 50% BK rumput raja dan 50%
BK daun Calliandra calothyrsus dan kelompok III (KGA) merupakan kelompok kambing yang diberi
ransum berupa 50% BK rumput raja dan 50% BK daun Artocarpus heterophyllus (daun nangka). Hasil
penelitian  menunjukkan  bahwa  suplementasi  hijauan  yang  mengandung  tanin  dapat  meningkatkan
konsumsi dan kecernaan Bahan Kering (BK), Bahan Organik (BO) dan Protein Kasar (PK). Ternak yang
mendapat suplementasi hijauan yang mengandung tanin memiliki bobot badan harian lebih tinggi 22,85
g/hari dan 29,52 g/hari berturut-turut untuk K.II dan K.III apabila dibandingkan dengan kontrol. Efek
anti koksidia yang diharapkan dari suplementasi hijauan yang mengandung tanin ditunjukkan dengan
adanya penurunan jumlah oosista koksidia dalam feses kambing yaitu 3.166 (KG), 841 (KGC) dan 450
(KGA)  butir  per  gram  feses.  Suplementasi  hijauan  yang  mengandung  tanin  dapat  meningkatkan
konsumsi  BK,  BO,  PK dan nutrien tercerna BK,  BO dan PK.  Ternak yang mendapat  suplementasi
hijauan  mengandung  tannin  memiliki  pertambahan  bobot  badan  yang  lebih  tinggi.  Jumlah  oosista
koksidia pada masing-masing perlakuan pakan mengalami penurunan. Penurunan paling besar terhadap
jumlah oosista koksidia dalam feses terjadi pada suplementasi daun nangka (Artocarpus heterophyllus). 

Kata kunci: antiparasit, hijauan, kambing Bligon, suplementasi  
 

  ABSTRACT

This study investigated the nutritional potency and efficacy of tannin-containing forages as anti-parasites
sources to support the performance of female Bligon goats. Fifteen female Bligon goats were divided
into 3 different groups based on feeding treatments. The first group (KG) served as the control and was
fed 100% king grass (dry matter basis). The second group (KGC) was fed 50% king grass and 50%
Calliandra calothyrsus leaves (dry matter basis). The third group (KGA) was fed 50% king grass and
50% Artocarpus heterophyllus leaves (dry matter basis). The study showed that supplementation with
tannin-containing forages could improve feed consumption and the digestibility of dry matter (DM),
organic matter (OM), and crude protein (CP). The groups that received tannin-containing forages had
higher body weight gains at 22.85 g/day and 29.52 g/day for KGC and KGA respectively than the
control  group.  The  anti-parasites  effects  were  successfully  indicated  by  the  declining  number  of
coccidian oocysts in the feces (number/gram feces), which were 3,166; 841; and 450 for KG, KGC, and

400 J.Indonesian Trop.Anim.Agric. 44(4):400-407, December 2019



KGA respectively.  Tannin-containing  forage  supplementation  could  improve  the  consumption  and
digestibility of DM, OM and CP. Supplementation improved the daily body weight gain. The number of
coccidian oocysts in animals receiving supplementation was also reduced. The greatest effects on fecal
coccidian  oocyst  reduction  were  attained  with  Jackfruit  leaves  (Artocarpus  heterophyllus)
supplementation

Keywords: Anti-parasites, Forages, Bligon Goat, Supplementation 

INTRODUCTION

It  is  known  that  parasites  do  not  have  an
effect  on  livestock  death  directly,  however
economic losses can be severe. Parasitic infection
is  considered  a  significant  problem  in  animal
production,  since  it  causes  poor  production
performance. In some acute cases, it even leads to
death.  Anti-parasitic  supplementation  is
considered an absolute means to prevent parasitic
infection  in  livestock.  Gut-parasite  control
depends on the frequency of the  treatment.  The
misuse  of  anti-parasitic  agents  may  cause
resistance in the parasite itself (Jackson and Coop,
2000).

Indonesia has many plants biodiversity that
provides  abundant  natural  compounds  that  are
used  in  various  disease  treatments,  including
parasite  treatment.  In  addition  to  modern
approaches,  plant  bioactive  compounds,  mainly
secondary  metabolites,  have  been  identified  as
promising  means  to  modulate  the  biological
aspects  of  parasites.  Pharmacologically,
condensed tannins present ovicidal, larvicidal, and
vermicidal  properties  (Hoste  et  al.,  2006).
Numerous tropical plants such as Carica papaya,
Manihot  esculenta Crantz, Coriandrum sativum,
Gliricidia  sepium,  Calliandra  calothyrsus,  and
Artocarpus  heterophyllus  have  been  proven  to
have  anti-parasitic  effects  (Nawaz  et  al.,  2014;
Odhong et al, 2014; Setyono, 2014; Daryatmo et
al., 2008; Eguele et al., 2007). The use of natural
anti-parasitic  compounds  is  considered  an
appropriate treatment to control parasites. There is
concern that the use of commercial anthelmintic
drugs such as albendazole and avermectin, which
have  a  wide  antiparasitic  spectrum will  lead  to
resistant  parasites because of the inefficiency of
the  treatment  itself  (Taylor  et  al.,  2016;
Haryuningtyas,  2008;  Gilleard,  2006).  Tannins
have beneficial effects to reduce cell mucosa and
permeability,  and  act  as  an  anti-parasitic
compound  in  the  livestock  gut  (Paolini  et  al.,
2003).  In  nature,  tannins  protects  plants  from
predators.  However,  tannins  have  double  sided
effects,  both  positive  and  negative  impacts  on

animal health. The beneficial effects include anti-
parasitic,  anti-vermin  and  methane  reduction
properties (Kustantinah  et al., 2017; Kustantinah
et al., 2014).

This  study was aimed to  support  scientific
development, further investigation to explore the
potency of  local  plants  as  natural  anti-parasitic
agents  and  their  preventive  roles  in  parasite
resistance is necessary.

MATERIALS AND METHODS

Materials
This  study  used  15  female  Bligon  goats,

aged less than 1 year, and weighing 13 kg. The
forages  provided  for  the  animals  included  king
grass,  Calliandra  calothyrsus,  and  Artocarpus
heterophyllus  (Jackfruit)  leaves.  The  feed
formulation of each treatment is shown in Table 1.
The animals were equally divided into 3 groups
(KG,  KGC,  and  KGA),  each treatment  was
consisted of 5 goats as replication. 

Methods
The  study  was  performed  by  using  a

completely randomized  design  (CRD)  consisted
of  3  different  treatment  groups.  The first  group
(KG) was fed a basal  diet  based of 100% King
grass and served as the control group. The second
group (KGC) was fed 50% King grass and 50%
Calliandra  calothyrsus  leaves.  The  third  group
(KGA)  was  fed  50%  King  grass  and  50%
Artocarpus  heterophyllus  leaves.  All  of  the
feeding  treatments  were  based  on  a  dry matter
basis.

The adaptation period was lasted for 10 days.
Composite samples of forages, feed leftover, and
feces collection were collected for 14 days. Fecal
observations from feces obtained directly from the
animal`s rectum were performed weekly during 7
weeks.  The  oocysts  in  feces  were  obtained
according to Mc. Master`s method (Coles  et al.,
1992).  Two  grams  of  feces  were  weighed  and
added to  60  ml  of  ZnSO4.  Then,  it  was  stirred

vigorously  to  breakdown  and  homogenize  the
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fecal sample. The contents were poured through a
sieve or a cheesecloth-lined funnel into a second
container.  The  samples  were  rested  for  1-3
minutes  to  allow  eggs  to  float  to  the  top  and
debris to fall to the bottom of the chamber. Under
10x power, the eggs that fell  within the gridded
area on both sides of the chamber were counted.
The  total  numbers of  eggs  in  the  2nd  chamber
were  multiplied  by  100  to  obtain  the  eggs  per
gram of feces.

The  body  weight  of  each  animal  was
recorded on the first  day of  the  study and then
periodically  (every  7  days),  over  94  days.
Weighing was carried out in the morning, before
feeding.  Individual  body  weight  gain  was  also
calculated.

Parameters 
Parameters  observed in  this  study included

the  nutrient  value  (proximate  analysis)  of  the
ration  in  each  treatment  (AOAC,  2005),  feed
consumption,  feed  digestibility,  average  daily

gain, and number of coccidia oocysts in the feces.

Data Analysis
The data were evaluated by using a one-way

analysis of variance for a completely randomized
design.  Differences among treatments were then
subjected  to  the  Duncan`s  multiple  range  test
(DMRT).

RESULTS AND DISCUSSION

The nutrient value of each forage used in this
study is shown in  Table 2. The tannin-containing
forages  used  were  Calliandra  calothyrsus  and
Artocarpus heterophyllus, which contained 1.60%
and  3.21%  condensed  tannins  respectively.  The
use  of  these  forages  was  intended  to  deliver
beneficial effects as an anti-parasitic supplement
in  the  gut  since  tannins  have  been  reported  to
have  direct  effects  on  reducing  parasite
populations  in  goats  and  sheep  (Paolini  et  al.,
2004; Athanasiadou et al., 2001). Tannins form a
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Table 1.  Animal Groups and Feeding Treatment (gram DM/day) 

Group King Grass
(P. hybrid)

Calliandra
calothyrsus

Artocarpus
heterophyllus

King grass (KG) 640.00 
(Ad libitum)

-
 

-
 

King grass+Calliandra (KGC) 320.00 320.00 -

King grass+Artocarpus (KGA) 320.00 - 320.00 

DM: Dry Matter; CP: Crude Protein; TDN: Total Digestible Nutrients
Nutrient value of each treatment:
KG       = CP:   7.86%; TDN: 52.32%
KGC    = CP: 13.87%; TDN: 62.87%
KGA    = CP: 10.00%; TDN: 69.79%

Table 2. Nutrients Value of Each Forage (% of DM)

Forages DM
100% (Dry Matter Basis)

OM CP CF EE NFE Tannin

Pennisetum hybrid 18.74 82.87 7.86 27.06 1.50 48.81 0.00

Calliandra calothyrsus 32.24 93.18 19.88 16.27 1.52 55.64 1.60

Artocarpus heterophyllus 40.59 86.24 12.14 15.87 2.04 57.90 3.21

DM: Dry  Matter;  OM:  Organic  Matter;  CP:  Crude  Protein;  CF:  Crude  Fiber;  EE:  Extract  Ether;  NFE:
Nitrogen Free Extract



complex  associated  with  parasite  proteins  that
modifies  the  parasite’s  biological  processes
(Hoste  et  al.,  2006).  In  vitro  studies  have
confirmed that tannins from tropical plants can act
as  an  inhibitory  agents  for  infectious  larvae
(Athanasiadou et al., 2007; Ketzis et al, 2006).

Condensed tannins form a protein complex
(Adamczyk et al., 2011). Tannins are also able to
form a  complex  with  carbohydrates,  lipids,  and
minerals  (Smith  et  al.,  2005).  Tannins  are
currently used to decrease protein degradability in
the rumen (Theodoridou et al., 2010; Pawelek et
al., 2008).

Feed Consumption and Digestibility
Feed  consumption  was  consecutively

recorded for  14 days.  The nutrient  consumption
including  DM,  OM,  and  CP  in  the  treatment
groups  (KGC  and  KGA)  were  significantly
different  from those  in  the  control  group (KG),
(Table 3).

The  dry matter  consumption  values  in  the
treatment groups were greater  (KGC and KGA)
than that in the control  group (KG). The tannin
consumption values in KGC and KGA were 3.67
and  6.57  grams  DM/day  respectively.  These
tannin consumption results included DM and OM
consumption, and the consumption rates in KGC
and  KGA were  higher  than  that  in  KG.  The
practice  of  tannin  supplementation  is  widely
intended to protect high-protein feed from ruminal
digestion, increase amino acid availability in the

small  intestine,  and  improve  amino  acid
absorption  to  enhance  animal  productivity
(Makkar, 2003).

Tannin  consumption  in  KGC  and  KGA
allowed  the  formation  of  complexes  with  feed
protein  during  mastication,  shielding  it  from
rumen  microbes  (Barry  and  Mc  Nabb,  1999).
Thus, this enabled animals to utilize proteins more
efficiently,  improved  digestibility  (Table  4),
enhanced production  performance which  can  be
seen in the daily body weight gain (Kahiya et al.,
2003),  and  reduced  the  number  of  internal
parasites (Figure 1) (Min  et al., 2005; Akkari  et
al., 2008).

The  OM  consumption  in  the  treatment
groups was significantly different from the control
group (Table 3). This might be the result of DM
consumption  (g/kg  body  weight/day)  in  the
treatment  groups  (KGC  and  KGA)  which  was
different from that in the control group. The OM
consumption is associated with DM consumption.
The increase of DM consumption corresponds to
increase OM consumption (Van Soest, 1994).

Production Performance
Compared to the control group, the treatment

groups  (KGC  and  KGA)  had  significant
differences in daily body weight gain. Although a
tendency toward increased daily body weight gain
was  observed,  the  difference  between  the
treatment groups was not confirmed. This might
have  resulted  from  the  increased  DM  and  CP
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Table 3. Feed Consumption (g/kg Body Weight/Day)

Nutrient
Group 

P
KG KGC KGA

Dry Matter (DM) 35.63a 47.96b 70.32c P<0.01

Organic Matter (OM) 29.20a 40.92b 58.66c P<0.01

Crude Protein (CP) 3.49a 7.40b 8.36c P<0.05

Crude Fiber (CF) 9.61a 10.11a 13.30b P<0.05

Extract Ether (EE) 0.69a 0.80a 1.45b P<0.05

Nitrogen-Free Extract (NFE) 21.38a 24.73ab 38.86b P<0.01

Total Digestible Nutrients (TDN) 18.73a 30.22b 49.11b P<0.01

Different  superscript  on  the  same  line  show  a  significantly  difference  (P<0.05)  or  highly  significant
difference (P<0.01)



(g/kg  body weight/day)  in  the  treatment  groups
compared to the control group.

The result of this study showed that animals
that received Calliandra and Jackfruit leaves had
an improved ability to utilize nutrients, resulting
in body weight gain. Thus, the treatment groups
had higher daily body weight gain values than the
control group, which received only grass. Cenci et
al.  (2007)  stated  that  even  a  small  number  of
tannins in forages may provide beneficial effects

in animals. Min  et al.  (2005) confirmed that the
growth rate of goats fed tannin-containing forages
(Cassava,  Jackfruit,  and  Leucaena leaves)  was
higher than that of goats consumed only grass.

This in vivo study confirmed that Calliandra
and Jackfruit leaf supplementation led to increase
daily body weight gain, with an increase of 22.85
and 29.52 grams/day in KGC and KGA compared
with the control group. This positive result might
be  caused  by the   increase  of  DM,  OM,  or  CP
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Table 4. Nutrient Digestibility (%) 

Nutrient
Groups

P
KG KGC KGA

Dry Matter (DM) 57.17a 67.89b 74.00b P<0.01

Organic Matter (OM) 58.06a 67.06b 74.80b P<0.01

Crude Protein (CP) 4.38a 8.57b 8.80b P<0.05

Crude Fiber (CF) 12.18 13.44 15.20 ns

Extract Ether (EE) 0.73a 1.04b 1.30b P<0.05

Nitrogen-Free Extract (NFE) 34.11a 38.51b 42.84b P<0.01

Total Digestible Nutrient (TDN) 52.32a 62.87b 69.79c P<0.01

Different  superscript  on  the same line  show a significant  difference  (P<0.05)  or  highly significant
(P<0.01), ns= non significant (P>0.05)

Figure 1. Number of oocysts coccidian on feces. The symbol represent KG served as control – fed with
100% king grass (dry matter basis) (♦); the second group (KGC) were fed with 50% of king grass and
50% of Calliandra calothyrsus leaves (dry matter basis) (■); and the third group (KGA) were fed with
50% of king grass of Artocarpus heterophyllus leaves (dry matter basis) (▲). 



consumption in the treatment groups compared to
the control group.

Coccidian Oocysts
One of constraints faced by farmers who are

trying to improve goat  production is  the growth
inhibition caused by parasitic infection in the gut
(Goodwin, 2007). Parasites can cause both direct
and  indirect  effects  such  as  body  weight  loss
(Hungerford,  2005)  or  even  death  in  severe
infection cases (Siegmund et al., 1983), resulting
in  economic  losses  (Maichimo  et  al.,  2004).
Kustantinah et al. (2008) reported that the number
of coccidian oocysts in Bligon goats fed a single
type of grass (ad libitum), and goats supplemented
with 220 and 515 g (DM basis) of dried Cassava
leaves  were  4,573;  1,442;  and 723 respectively.
Dried Cassava leaves have also been confirmed to
significantly  reduce  the  number  of  coccidian
parasites  in the  goat’s  gastrointestinal  tract.  The
tannins and phenolic compounds in the Cassava
leaves  might  correspond  to  this  result
(Magdeleine  et  al.,  2010).  Min  et  al.  (2005)
reported that vermin eggs in the feces of goats fed
grass (Guinea and Ruzi) were 4 times higher than
those in goats fed leaves (Cassava,  Jackfruit,  and
Leucaena). 

The  study  revealed  that  the  number  of
coccidian oocysts in feces were 3,166; 841; and
450 eggs per gram feces for KG; KGC; and KGA
respectively. The number of coccidian oocysts in
the  KGA  was  significantly  reduced.  Jackfruit
leaves  contained  3.61%  tannins  and  were
confirmed  to  effectively  reduce  the  number  of
coccidian  oocysts  in  this  study.  A  moderate
number  of  tannins  (2  to  4%)  can  improve  the
protein  availability  in  the  ruminant  small
intestine. It has indirect effects on host resistance
and  is  active  against  parasites  (Khampa  et  al.,
2009). Numerous previous studies have reported
both  direct  and  indirect  effects  of  tannins  on
reducing coccidian oocyst numbers (Cenci  et al.,
2007 and Min et al., 2005). Tannins have positive
effects to protect intestinal mucosa, thus reducing
the development and reproduction of coccidia that
live in the intestinal epithelium. Feeding livestock
tannin-containing forages can increase the number
of mast cells in the intestinal mucosa (Paolini  et
al.,  2003),  prompting  a  local  immune  response
against  internal  parasites.  Hence,  a  reduction  in
the number of coccidian oocysts that live in the
intestinal mucosa and oocysts in the feces can be
achieved.

CONCLUSION

Tannin-containing  forage  supplementation
can improve the consumption and digestibility of
DM, OM and CP. The supplementation improved
the  daily  body  weight  gain.  The  number  of
coccidian  oocysts  in  animals  receiving
supplementation  was  also  reduced.  The  greatest
effects on fecal coccidian oocyst  reduction were
attained  with  Jackfruit  leaf  (Artocarpus
heterophyllus) supplementation.
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