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Abstract

N-Buopun 16UNpulq PIdID ¥oH

(2)

@aponin 1§ a secondary compound which found some tropical browse plants. It is widely

now thagsaponin may be triggered immune response in animals. The aim of the current
study was=o evaluate the effect of saponin contents in the tropical browse plants on blood
metabolités and immune responses in indigenous sheep. Sixteen male growing sheep (average
BW of Z@I(g) were fed four experimental diets in Completely Randomized Design. The
experimergal treatments were combined with seventy percentage of native grass and thirty
percentagdof each the tropical browse plants (Gliricidia sepium (GS), Moringa oleifera (MO)
and Arioc@pus heterophyllus (AH)), while the diets contained only native grass was served
as control Wry matter, protein and saponin intake were observed. Blood metabolites including
total protﬁn, albumin, globulin and immunoglobulin-G were determined using ELISA.
Phagocytosis and clearance test were done by challenged Staphylococus aureus using total
plate coufit method and evaluated descriptively. Dry matter and protein intake were
si gniﬁcantg; increased (P<0.05) in sheep fed with GS and AH. Feeding AH was showed the
highest thg intake of saponin. The experimental treatment did not affect the albumin and
globulin c8ncentrations in the serum, whereas the levels of total protein in the serum were
significantly higher in animals fed MO and AH. The highest Inmunoglobulin-G level was
observed in animal fed MO which was saponin intake at the values 15 g h™'d"'. Phagocytosis
capacity (360/50 cell) and clearance test (2.8 cfu/ml) challenge by Stapilococus aureus
bacteria also supported that the saponin intake in the ration containing Moringa oleifera
could improve immune response for the indigenous sheep. The results suggest that
supplementation of Moringa oleifera in the diet with 0.75 g kg BW™ saponin intake can be
used to maintain blood metabolites and healthy status of indigenous sheep.

Keywords: immune response, blood metabolites, indigenous, phagocytosis, clearance test
*Corres
E-mail a

ding author: D A. Astuti
ress: dewiapriastuti@yahoo.com
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The 3" International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC201 | )
July 26-29, 2011 Nakkon Raichasima, THAILAND

Introduction

In most parts of humid tropical countries, browse may constitute an important fodder
omponent to meet the maintenance requirements of ruminants, especially for farmers who
ractice extensive or semi-intensive farming. A number of browse plants (include legumes
nd herbs) may also contain chemical compounds, protein, fiber, mineral and vitamin
oncentrations adequate for the maintenance requirement of grazing animals (Aganga and
=Mosase, 2001). Problem with tropical browse plants is that they have high content of
secondary compound like saponin. The secondary compound present in plants provide
rotection against predators, pathogens and invaders because of their antimicrobial activity.
aponin(g@hich have active compound, in such doze, can stimulate immune response of the
nimals irough increase the antibody. Offering these plants in regulated amounts as
upplemefs to grass diet (Reynolds and Adediran, 1988) may yield better intake, utilization,
nprove ood metabolites and healthy status. Saponin content in lerak (Sapindus rarak) can
odify lﬁid metabolism, hematological status and improved of cattle performance by
mproving daily gain and health status (Astuti, et al., 2008). Hence, in vivo studies that
address n@rient intakes, blood metabolites and subsequently on growth and health, would be
best useéto evaluate the feeding values of plants rich in uncharacterized secondary
compound8,

THE aim of this study was to evaluate the blood metabolites status and immune
responses%)f indigenous sheep fed native grass mixed with tropical browse plants which
containingshigh levels of saponin. Those tropical browse plants contained saponin (Moringa
oleifera, @liricidea sepium and Artocarpus heterophyllus) which usually offered to the
animals mgxed with native grass should be evaluated for feeding practice management. The
experimergs designed in the present study was used to obtained scientific bases on existing
farmers practices in using tropical browse plants (legume and herbs) in improvement of small
ruminant xgltriﬁon strategies.
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MaterialSand Methods

Sixteen male of growing sheep (av. BW 20 kg) were divided into four treatments and
maintained in individual cages. The treatments were 100% native grass as control group;
70% native grass plus 30% Gliricidia sepium (GS); 70% native grass plus 30% Moringa
oleifera (MO) and 70% native grass plus 30% Artocarpus heterophyllus (AH). Concentration
of saponin was determined by method of Hiai et al.(1976) and found in grass, Gliricidia
sepium . Moringa oleifera and Artocarpus heterophyllus were 2.30%; 4.91%; 4.65% and
5.97%, respectively.

A one-week feed adaptation period was allowed before measurement of daily intakes
(DM, pro and saponin). Therefore nutrient intakes were measured for 7 weeks and
conclude by blood sampling. During the last day of the experimental perios,, blood samples
were takebfrom the jugular vein. Immediately, the sample were measured blood metabolites
concentrattons such as total protein, albumin and globulin using general procedure of KIT
diagnosis, Jwhile Immunoglobulin-G level was analysed using ELISA method. A set of in
vitro blo@ test for immunity responses, phagocytosis capacity (Wibawan and Lammler,
1994) and-élearance test were clarified using total plate count method (ISO 21528-1:2000)
by challenged with Stapilococus aureus bacteria (10° cfu/ml). All data were analyzed using
Completely: Randomized Design with four treatments and four replications, except
phagocytofis and clearance test data. Duncan Multiple Range Test was used to separate

treatment gean (Steel and Torrie, 2003). Significant differences between treatments were
considered=when P<0.05.

-152-

AlIs1IaAiuN



‘gd| Wizl bdupy undodp ¥njuaq WB|OP Ul siiN} PAIDY YniNn|as b0 UDIBOIAS YoAungIadLWBW UDP UDHWNWNBUIW BUBID|I] ‘T

*dd| iofom BupA uobbunuaday upyibniaw yopiz undiznbuad 'q

*YojOSOW N3ONS UDNDBIUI} NP YI}4Y upsijnuad ‘ublodp| ubunsnAuad ‘Yoiwil ALY upsiinuad ‘ubiPuad ‘Ubyipipuad ubbuizuaday ynjun pAuoy undiznbuad ‘O

:19qUUINS UDYINGRAUSLL UDP UBYLNUDIUSW DbAUD} 1UI SIjN3 PAIDY YnJnjas Nb3o ubiboges diznbusiu BUupID|I] ‘|

The 3% International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC2011)
July 26-29, 2011 Nakhon Ratchasima, THAILAND

Results and Discussion

Result showed that during two months feeding-trial, dry matter and protein intakes of ration

Teontaining Gliricidia sepium and Artocarpus heterophyllus were showed the highest compare
gi:a two other treatments (P<0.05). Meanwhile, the highest consumption of saponin was

Tobserved in the animal fed the ration containing Artocarpus heterophyllus (P<0.05). The

(e

lowest protein (41 g/d) and saponin consumptions were found in control ration (P<0.05).
=Normally, protein requirement for local growing sheep (10-20 kg of BW) is around more than

&,

875 . 135 g h''.d"' (Harjanto et al. 1993). The animals which only give total native grass were

agp

@suffered érom the protein deficiency, because of very low protein intake. Supplementation

= of Gliricidia sepium and Artocarpus heterophyllus in the ration resulted in an
i creasedgotal dry matter intake around 20% and 19%, respectively. Dry matter intake (DMI)

Cwith 3

@for 10-2@&kg of local sheep was around 500 - 1000 g h' @, or for about 4% - 5% of BW

C(Tomaszfeska et al. 1993; Astuti and Sastradipradja (1999). This study also showed that dry

>
Smatter in?ake of sheep were started from 500 - 610 g h'! d!, or was about 4.5% of BW.

Q
: a Sepplementation with 30 % of Moringa oleifera in sheep ration resulted 54 g protein

intake ang saponin intake was around 15 g h' d” or equal with 0.75 ¢ h' d' (average 20 kg
BW). Th# situation cause increased of serum protein and immunoglobulin-G significantly.
Serum pi8tein and immunoglobulin-G were indicator of healthy status.

=}
Table 1. ?ﬁltake and blood metabolite parameters (+SD) of sheep fed with tropical forages.
c

Paramete;l?s Control GS MO AH

Intake: 95'7

Dry mattgr (g/d) 506+28° 610+17* 501+0.64° 60424
Crude prgfein (g/d) 41+2.37° 72+2.52° 54+0.15° 62+3.15"
Saponin@e/d) 11+0.66° 18+0.86" 15+0.25° 20+1.80°
Blood m&abolites:

Total protein (mg%) 6.4+0.02° 6.2+0,20 7.0+0.56" 7.27+0.17*
Albumin (mg%) 428425 4445090 48.92+3.89 46.87+3.15
Globulin(mg%) 50.40+1.10 49.91+0.76  52.0142.70  49.57+1.67
IgG (mg%) 807+14° 890+19° 923:+6" 881+19°

Means in the same row followed by different letters are significantly different (P<0.05).
GS = Gliricidea sepium; MO = Moringa oleifera; AH= Artocarpus heterophyllus.
DM, CP and saponin were analysed at Bogor Research Centre (2009)

All experimental diets did not affect on the concentrations of serum albumin and
olobuliThe total serum protein concentration in Moringa oleifera and Artocarpus
heteroplllus rations were significantly higher (P<0.05) than the control and Gliricidia
sepium@yeatments. The concentrations of immunoglobulin-G were significantly increased
(P<0.05Dafter supplementation of the plants. The highest value was found in the sheep fed
Moringa vleifera treatment (Table 1). All values were within the physiological ranges (Sasser
et al. LOBS: Tizard, 1988). In the current study, the consumed high protein in Gliricidia
sepz'mn(*%atment did not relate to the total serum protein level. Mathius (1991) reported that
secoadaﬁ" compound of Gliricidia sepium (i.e. prussic acid and coumarin) might disturbed of
nutriententilization. However, the supplemented 30% Moringa oleifera in the ration, with 0.75
o ke BWE.d' saponin intake could improve protein and immunoglobulin-G serum
concenfxation.
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Tabel 2. Data of phagocytosis capacity and clearance test (cfu/ml).

Parameters Control GS MO AH
Phagocyt cap./50cell 347+13 340+7 360+ 10 320+14
¥ learence test (cfu/ml) 4.05 3.36 2.8 3.35

d

% Data in vitro study of phagocytosis capacity and clearance test using sheep serum
Ficcording to the treatments result that ration containing Moringa oleifera had better potential
0 improve immune response, descriptively. The Moringa oleifera treatment showed that
Qapacity of phagocytosis to the Stapilococus aureus bacteria was 360/50 cell, means that
SeucocytsC rom the treatment could phagocyte 360 of bacteria. However in the same
Greatment athe result of clearance test was 2.8 cfu/ml, this means the lowest growth colony of
‘%acteria vms happened in Moringa oleifera treatment. Capacity of phagocytosis is defined by
Sotal baet@da cell which is swollen by 50 cell of leucocyte. Clearance test is one of method to
Gvaluate Wcteria growth by count the colony between control and treatment test. The lower
@mount of bacteria colony growth, the best treatment we get. Ration containing Moringa
oleifera vigth a certain doze of saponin (0.75 ppm) tenden have good effect to the animal
immune Tesponse as expressed by high of Immunoglobulin-G and protein serum
aancensragon and also supported by data of phagocytosis and clearance test. Astuti et al.
(2008) regprted that sheep raised under the tropical forest management fed by sole grass only
had low goncentration of total protein. It is recommended that sheep need some tropical
browse pl%nt in their ration.
]
Conclusibns
[V
Suppieme;tation of 30% Moringa oleifera in the ration with 0.75 ppm of saponin intake was
the best c%oice for improving serum protein and immunoglobulin-G of indigenous sheep.

-
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