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e thank the Almighty Allah. the Most Gracious and the Most Merciful that the
proceedings of the 2" International Seminar, the 8" Biannual Meeting and 3" Congress
and Workshop of AINI with the theme “Feed Safety for Healthy Food” organized by
" Indonesian Association of Nutrition and Feed Science, Faculty of Animal Husbandry,
Universitas Padjadjaran on 6 - 7 July 2011 have been completed.

-
=
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wn
(¢}

ivities were to collect variety of scientific information with the purpose to
g collect sgientific information about feed for a healthy food, to produce a draft policy on
: . . . . .

ca nationg! feed system and to make a scientific forum for Academics, Researchers,
:g’_Practitio'ﬁers of animal husbandry, Health and Policy makers. Scientific papers that
3 were pr%ented either in oral or poster stated in the proceedings.

Bupbpun 1IBUNpullIg PIdID) YoH

Thanks 2o to all those who have provided both moral support or material so that this
seminar gan be carried out and the proceeding can be issued.

Jatinangor, 5 March 2012

Committee

(10b60g ueluead ynyisuj)
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In vitro RUMEN ENZYME ACTIVITIES ON DIFFERENT RATIO OF
FORAGE AND CONCENTRATE SUPPLEMENTED BY LERAK
(Sapindus rarak) EXTRACT!

Sri Suharti®, Dewi Apri Astuti”, Elizabeth Wina”, K.G. Wiryawan® and Toto
Toharmat®

Email : sri_suharti@ipb.ac.id
Department of Nutrition and Feed Technology, Faculty of Animal Science, Bogor Agricultural

eH

: University, Bogor, 16680, Indonesia

) Indonesian Rescarch Institute for Animal Production, Bogor, JI. Veteran 111, Banjarwaru PO Box
& 221, Bogor 16002, Indonesia.
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5 ABSTRACT

vy

Detﬁunation using ierak (Sapindus rarak) extract containing saponin showed that the
dep::cssmn of rumen protozoa and could alter bacterial composition and rumen enzyme
activities. This experiment was designed to investigate the effect of lerak extract on the
actigities of rumen enzyme in the in virro fermentation with different ratios of forage
andmuncentrate In vitro fermentation was conducted according to the method of Tiiley
andmlcrry (1963). The design of experiment was a factorial block design with 2 factors.
Themﬁrst factor was the ratio of forage and concentrate (90:10, 80:20, and 70:30 w/w)
andZthe second factor was the level of lerak extract (0, 0.6, and 0.8 mg/ml). Specific
runién enzyme activities such as carboxymethylcellulase (CMCase), amylase and
xylanse were measured at 4 h and 24 h incubations. The result showed that in the 4 h
incubation, the addition of lerak extract at level 0.6 and 0.8 mg/ml increased (P<0.05)
xylanase activity and tend to increase (P<0.1) carboxymethylcellulase activity but
decreased (P<0.05) amylase activity with different ratic of forage to concentrate. In
contrast, all rumen enzyme activities measured were similar at 24 h incubation. There
was no interaction between ratio of forage to concentrate and level of lerak extract on
rumen enzyme activities.

Kemords Lerak extract, ruminal fermentatior, carboxymethyicellulase, xylanase,
amilase

INTRODUCTION

by 1060

= The growth of ruminants are influenced by rumen microbial in which nitrogen
andCenergy are very important nutrients. Rumen microbes need nitrogen for protein
synthesis and cell multiplication, while the microbes use energy from lignocelluloses
andgelluloses cell plant wall as energy sources. The presence of rumen microbes such

123
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as bacteria, fungi and protozoa allows ruminants to utilize grasses, legumes and
agricultural wastes that have high lignocelluloses or cellulose.

Hydrolysis process of feed cellulose in the rumen involving bacteria, protozoa
and fungi activities. Protozoa have important role in the providing of hydrolytic
enzymes in the rumen. However, the protozoa are active proteolysis and engulf some
bacteria as a nitrogen source (Gutierrez, 2007).  /n vitro studies suggested that
engulfment and digestion of bacteria by protozoa is by far the most important cause of
microbial protein turnover in the rumen (Wallace and McPherson, 1987). Therefore.
suppression of protozoa population has been suggested to be an attractive way to
optimize bacterial growth in the rumen and prevent the recycling of N between bacteria
andprotozoa, thus increase the efficiency of N metabolism in the rumen and stimulate
theflow of microbial protein from the rumen.

Tlherefore, some researchers tried to reduce the population of protozoa in the rumen
by gsing secondary metabolite such as saponin or use some acidic compounds. Saponins
or saponin-like substances have been reported to have potency of suppressed growth of
protozoa and change fermentation patterns in the rumen system (Makkar and Becker;
19%; Wang et al., 1998; Benchaar et al., 2008).

“Previous study showed that the whole fruit lerak (Sapindus rarak) extract have high
sap8nin (84.5%) and have activity to inhibit the growth of rumen protczoa (Suharti ¢/
al,2009; 2011). Even though, rumen protozoa also produce enzymes that essential for
feed degradation so inhibition of protozoa may affect rumen enzyme activities such as
amglase, cellulase and xylanase. However, few reports abeut effect ot saponin on rumen
enzyme activities are available. In this experiment, different ratio of forage and
coneentrate in the diets were used as substrates and were incubaied in the presence of
diﬁgrent levels of whole lerak fruit extract.

(]
=

METHODS

In vitro Fermentation

The rumen fluid for this experiment was collected just before morning feeding
from a ruminally fistulated Ongole crossbred beef cattle. The animal fed a dict
consisted of native grass and commercial concentrate (50:50, DM). The rumen fluid
was filtered through a double laver cheesecloth for in vitro experiment. The substrate
for_in vitro rumen fermentation was a mixture of concentrate feed and dried milled
nat grasses at different ratios. The concentrate mix (self mixing) comprised of
sopBean meal. coconui meal, cassava waste, wheat pollard, mollases, Dicalcium
Phesphate (DCP). NaCl and CaCOs;. Native grasses were harvested from the
surfdunding area of Bogor Agricultural University farm (Indonesia). were dried in the
ovesrand milled.

(gn vitro fermentation was condtcted according to Tilley and Terry (1963) method.
[hgdesign of experiment was Factorial Block Design with 2 factors. Factor 1 was the
rati@ of forage and concentrate (90:10, 80:20, 70:30) and factor 2 was the level of lerak
extract ( 0. 0.6. 0.8 mg/ml). Level of lerak extract used in this experiment based on our
prexjous study that showed an increased of feremntation characteristic at ievel 1 mg/ml.
Foflthis experiment, we evaluated some moderate level (0.6 and 0.8 mg/ml) for
opt&alization the used of lerak extract. The substrate (500 mg) was put into a 160 ml
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fermentation tube. Forty ml of McDougall buffer was added, followed by 10 ml of
rumen fluid. The McDougall buffer containing, per 6 liters, NaHCO; (58.8 g),
Na,HPO4.7H,0 (42 g) KCL (3.42 g), NaCl (2.82 g), MgS04.7H,0 (0.72 g), CaCl,
(0.24 g) and H,0O. The mixture was stirred and flushed with O,-free carbon dioxide and
the tubes were then sealed with a rubber cork fitted with the gas release valve. All
fermentation tubes were incubated in a shaker waterbath at 39°C.

Sampling and measurement

+ The rumen liquor after 4 and 24 h incubations was transferred to 1.5 ml tube and
mixed with 0.25 ml lysozyme solution (0.4 g/100 ml phosphate buffer, 0.1 M, pH 6.8)
for@nzyme extraction (Agarwal er al., 2006). The contents were incubated at 40°C for 3
h. ghe samples were centrifuged at 24 000xg for 20 min at 4 °C and clear supernatant
wasiused for the estimation of enzyme activities. The reaction mixture contained 1 ml
ph(ﬁphate buffer (0.1 M, pH 6.8), 0.5 ml carboxymethylcellulose (1.0 g/100 ml
phagphate buffer) in 0.1 M phosphate buffer (pH 6.8) and 0.5 ml extracted supernatant
for the estimation of CMCase. For xylanase activity, the reaction mixture contained 1
ml ajhosphate buffer, 0.5 ml xylan (0.25 g/100 ml phosphate buffer) and 0.5 ml
thr.acted supernatant. The rcaction mixtures were incubated for 60 min {CMCase) and
15 mm (xylanase) at 39 °C. The reducing sugars thus released were estimated according
to Ml]ler (1959) using glucose and xylose (Sigma Chemical Company. USA) as
stan%uards The enzyme activities were expressed as mol of reducing sugars reieased per
mirgper ml under assay conditions (Patra er al., 2006).

w
Stafistical Analysis

" Statistical analysis of the data was cariied out by ANOVA using General Linear
Procedure. Computation was performed using SPSS 13.0 for windows evaluation
version.

RESULTS AND DISCUSSION

The addition of lerak extract 0.6 and 0.8 mg/ml increased (P<0.05) xylanase
activity and tend to increase (P<70.1) carboxymethyvlcellulase (CMCase) activity. but
demsed (P<0.05) amylase activity at 4 h incubation (Table !). Different ratio of
forage to concentrate did not affect rumen enzyme activities tested. There was no
intéraction between level of lerak extract and ratio of forage to concentrate. In contrast,

at Qx h incubation there was no different of rumen enzyme activities in the presence of

lerak extract up to level 0.8 mg'm|

%he increasing of xylanase and CMCase activities at 4 h incubation due to the change
of bacterial composition 1n ihe presence of lerak extract. The result of denaturing
(Jradbent gel electrophoresis (DGGE) in our previous study of the effects of saponin
(ung_r process of publication) showed a new band and two other bands increased their
mt@ﬂy indicating the increase in several specific bacterial populations. Some of those
bactgria, stimulated by lerak extract had high <imilarity to Prevorellas sp.
Quantification of bacterial populations with real time PCR showed that the population
of Ruminococcus albus seems to increase in the presence of lerak extract. Prevotella
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ruminicola significantly increased in a dose dependent manner with the addition of lerak
extract but did not show any significant increase with different types of diets (Suharti ef
al, 2011).

The possibles role of P ruminicola in the rumen ecosystem include the
degradation and utilization of starch and of plant cell wall polysaccharides such as
xylans and pectin (Hobson and Stewart, 1997). This may cause an increase in xylanase
activity in this experiment. The tendency of increase in CMCase may be due to the
increase of R. albus population in the addition of lerak extract (Suharti er al, 2011).
Runpinococcus albus is the most celullolytic bacteria in the rumen that degrade celullose
from’the diet.

o The decreased of amylase activity in the presence of lerak extract may be
assoglated with a reduced protozoal population due to saponin contained in the lerak
extract. It has been known that protozoa also have important role in the starch digestion
and Broduce amylase in the rumen. The reduction of protozoal population may affect
amy#ase activity in the rumen.

“~ All rumen enzyme activities measured were similar with control treatment at 24
h ingiibation in the presence of lerak extract at it may be due to the length of in vitro
incu‘gation tiime. The earlier reports indicate that at 24 h incubation. The specific
activities of CMCase were not affected by saponin from some plant extracts. wher=as
qucﬁxc activity of acetylesterase was reduced significantly (P<0.05) by the extracts
(Patra ef al, 2006). Wina e al. (2006) also reported that Sapindus (lerak) extract
slgn icantly  depressed rumen  Xxylanase activity in  both trials and
carucxymethv.cdlulase activity in the long-term (98 days) trial with sheep (P < 0.01).
Hantm et al. (2011) observed that a decrease in cellulase activities was not affected by
sapoglin at 72 h incubation. Eugene ef al. (2004) observed thai both CMCase and
xylaflase activities were reduced in the absence of protozoa.

-
—

CONCLUSIONS

The addition of lerak extract at leve!l 0.6 and 0.8 mg/ml could increase xvlanase
activity and tend to increase carboxymethylcellulase activity but decreased amylase
activity with different ratio of forage to concentrate at 4 h incubation. In contrast, all
rumen enzyme activities measured were similar at 24 h incubation. There was no
interaction between ratio of forage to concentrate and level of lerak extract on rumen
enzyme activities.
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§ Table 1. Rumen enzyme activities of different ratio of forage and concentrate in the
_% T presence of lerak extract at 4 and 24 h incubation

523 5%

é.’; 2 Parameter Forage:concentrate ratio Level of lerak extract

s g B (mg/ml) SEM
5582 90:10 80220 70:30 0 0.6 0.8

! & Amylase (umol/ml/h)

S 3 e 4h 10.34 9.49 970  10.86* 937" 930" 0.28

.§ = 24 h 11.61 11.38 10.75 1L,7¢ 1127 1070 (44

S & CMCase (umol/mi/h)

A = 4h 521 509 496 473 512 541 0.19
- 2 24h 563 587 530 556 550 574 0.18

E 9 Xiarase (umol/ml/h)

£ © i 4h 1248 1332 1223 11.65° 1265 12.15° 0.48

g § 24h 1230 1252 12.75 1259  13.09 1190 0.55

® Difigrent superscripts on the same row represents a significant difference (p<0.05).

ut

CME€ase=Carboxymethylcellulase. SEM =Standar Error of Means
7]

:1agWINs UBYINGaAUSLL UDP UDHLWNUDIUSW bAUB] 1UI SIiNY DALY Ynan[as nbjo upibogas dignbusu BupID|I ‘|
(1oBog uelueyiad 1N}

*yojosoW NoNSs UpNDBIUI} NDD YiLIY upsiinuad ‘uptodo| ubunsnAuad ‘Yoiw|l PAIBY upsiinuad ‘upiiBUad ‘UbIpipuad upbuguaday ynjun pPAuby updinbuad ‘O

414

AlIsi1aAiun |eanynolLby Jobog





