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Abstract: The aim of this study was to recognize the palatability of Ground Cinnamon {GS) treated Oil Palm
Decanter Meal (OPDM) on goats. Goats were placed m an individual cage attached with 3 separated adjustable
feed containers. It was spent for adaptation period of 7 days to familiarize animal with the experimental feed.
Then all animals were offered with three altematives feed namely RS as a standard feed, untreated OPDM
(UDM) and G treated OPDM (GDM) over a 15 days experimental period. The chemical composition including
ash, Organic Matter (OM), Crude Protein (CP), Ether Extract (EE), Neutral Detergent Fiber (NDF) and Acid
Detergent Fiber (ADF) of both GDM and UDM was not significantly different (p=>0.05) among experimental feed.
Intakes on day 1 and average on day 5, 10 and 15 were significantly different (p<<0.05) among four different
experimental feeds. After removing of RS on day 5, intake of GDM significantly (p<t0.05) increased and be the
highest in comparison with UDM and NG. In conclusion, the chemical composition of GDM was not different
from that of UDM therefore GDM could be used as animal feed. GDM could be accepted as edible feed for goat

as it was higher intake of than that of TUIDM.

Key words: O1l palm decanter meal, cinnamon stick, palatability, mtake, goats

INTRODUCTION

Oil Palm Decanter Meal (OPDM) is a pasty-type,
by-product derived from mechanical extraction of crude
palm oil (Afdal et al., 2011). Tt is a solid type, the product
of decanting, centrifuging and thermal application. Sulong
(1991) mentioned that OPDM was aroused as a result of
decanting, centrifuging and thermal application at the
plant having facility of 3rd phase (decanter) that can
separate OPDM from oil palm sludge. This product has
potential value as sources of feed for domestic livestock
or wildlife as Stanton (1983) and Chavalparit et al. (2006)
recommended the use of OPDM as animal feed. Some
studies were done to utilize fresh OPDM for cow
(Pimpa et al., 2009), sheep and goat (Manso et al., 2006;
Utomo, 2001), buffalo (Mahyuddin and Praharani, 2010)
and poultry (Isika et al., 2006).

The weakness of OPDM is easy to turn rancid when
kept at open air. Rancidity was judged to be related to the
subjective organoleptic consideration of the off flavor
quality of food and usually 1t was an unpalatable odor and
flavor of the eoils (Hamilton, 1994). OPDM would tum

rancid and mouldy when allowed to stand on open air for
few days (Afdal et al, 2011). This might be due to the fact
that OPDM still consisted of 1.3% crude palm oil
therefore, it turned rancid when kept on open air yeast
and fungi also start to grow. Many experimental research
have been done concerning the antioxidant activity from
natural sources (Tangkanakul et «l., 2005) such as
cinnamon, turmeric, clove, black pepper, nutmeg, dry
ginger, rosemary, sage and paprika (Chang et al., 1977,
Nakatam ef al., 1986, Kikuzaki and Nakatani, 1993,
Tomaino et al., 2005). Many plant extracts were efficiently
applied in fats and fat contaming food (Bracco ef al.,
1981) added that rosemary and sage plant could prolong
the induction period in chicken fat and show antioxidant
activity comparable with butylated hydroxyanisole and
Butylated Hydroxytoluen (BHT). Ground cinnamon stick
(Cinnamonuim burmannii) (GS) had successfully been
used to preserve OPDM in which it could reduce 55% of
rancidity of OPDM after 10 days collected from palm o1l
mill in comparison with control (Afdal). As far as, we
know, there was no information concerning the
palatability of OPDM preserved with GS on any ammals.
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This information can be very useful to maximize the
utilization of preserved OPDM as feed. For these reasons,
the aim of this study was to recognize the palatability of
GS-preserved OPDM on goat.

MATERIALS AND METHODS

Feed and animals: About 100 kg of OPDM were treated
with 200 g of GS (0.2% w/w) for 10 days. Some other
100 kg of untreated samples were kept at a fridge at -20°C
prior to be used. Rice Straw (RS) was collected from
Tanjungkarang and Napier Grass (NG) was harvested from
the Farm 2, Universiti Putra Malaysia. Both RS and NG
were chopped in 3 cm length.

Four Kacang Boer cross goats aged 1-2 years old
were placed in 2x1 m individual cage attached with 3
separated adjustable feed containers. Hach container was
placed for each different experimental feed.

Experimental procedure: This experiment followed the
cafeteria method created by Salem et al (1994).
Approximately 7 days prior to data collection it was
spent for adaptation period to familiarize ammal with the
experimental feed. All ammals were offered with three
alternatives feed namely RS as a standard feed, untreated
OPDM (UDM) and GS treated OPDM (GDM) =>15 days
experimental period. From days 1-15 of experimental
period, ammal received ad libitum all three experimental
diets. RS was prepared at the amount of 600 g per goat per
day during the first 5 days (days 1-5) and from days 6-15
RS was removed. All feed were offered once daily at
08.00. In addition, animal also received 2.4 kg of fresh
NG allowing them to meet their requirement (at least
maintenance) at the end of the day (at 17.00). Order of
distribution feeds was randomly changed three times a
day at 08.00, 11.00 and 14.00 in order to avoid habit reflex.
All animals access to water ad libitum.

Measurement and chemical analysis: Offered feeds and
refusal related to each feed sample were collected for each
animal. All collected samples were oven-dried at 105°C
for the Dry Matter (DM) determination. Subsample of
each feed were pooled by combination, dried at 60°C 1 an
oven, ground through 1 mm screen and then stored for
next analysis. Organic Matter (OM) calculated as DM
minus ash content, Crude Protein (CP) determined by
Micro-Kjeldah Method and calculated as the conversion
from nitrogen multiplied with a factor of 6.25 and Crude
Fat (CF) calculated as DM minus residue from ether
extract (AOQAC, 1990). Neutral Detergent Fiber (NDF)
based on the ability of neutral detergent to solubilize
non-fibrous component and Acid Detergent Fiber (ADF)

based on the ability of acid detergent to solubilize
non-fibrous component were determined by method
described by Van Soest (1963).

OM digestibility of experimental feed was measured
by nylon bag technique (Orskov et al., 1980). Goats fitted
with rumen cannula and fed with RS based diet and 800 g
of concentrate (65% hay grain) was used for this purpose.
The feed sample were ground through 1 mm screen and
3 g sample were placed in duplicate in nylon bags
(6.5x11 cm, pore size 50 u) (International Feed Resources
Unit, Aberdeen, UK) and incubated for 24 and 48 h. After
incubation, bags were washed and dried for 24 h at 105°C
in order to determine the undegraded fraction. Residues
were thereafter ashed (550°C) in order to determine OM
content.

Parameter measured and calculation: The following
parameters were measured in this present study mcluded
RS intake on day 1 (g DM) (HI,), feed sample intake on
day 1 (g DM) (L,), average RS intake on the first 5 days
period (g DM) (HI,), average feed sample intake on the
first 5 days period (g DM) (L), average feed sample mtake
on the second 5 days period (g DM) (I,,), average feed
sample intake on the third 5 days period (g DM) (I15),
amount of RS offered on day 1 (HD,), average amount of
RS offered on the first 5 days peried (HD;), amount of
feed sample offered on day 1 (D,), average amount of feed
sample offered on the 1st 5 days period (g DM) (D;),
average amount of feed sample offered on the second 5
days period (g DM) (D) and average amount of feed
sample offered on the third 5 days period (g DM) (Dy,).
Some ratios of feed mtake and offered were then
calculated as I,/D,, L./D., 1,,/D,,, 1,/D,s, (1,/DV(HI,/HD,)
and (I/D)/AHIL/HD).

Statistical analysis: This study was run m completely
randomized design with 4 treatments including GDM,
UDM, RS and NG and 4 goats as replicate. Anova
followed by Duncant test was applied. Regression
analysis was also applied on each parameter measured.
All statistical tests were conducted at 95% confidence
level using SAS (2008) (SAS Inst. Inc., Cary, NC, USA).

RESULTS AND DISCUSSION

Chemical composition: The chemical composition of
experimental feed including GDM, UDM, RS and NG is
shown in Table 1. The DM composition of both GDM and
UDM is slightly higher than that of NG but it i3 lower than
that of RS, a standard feed. The chemical composition
including ash, OM, CP, EE, NDF and ADF, of both GDM
and UDM was not significantly different (p=0.05). CP
content was considered moderate and NDF and ADF
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Table 1: Mean of chemical composition and in sacce Dry Matter Digestibility (DMD) of experimental feed

Nutrient content (%) DMD (%0)
Feed DM Ash oM CP EE NDF ADF 2 h 48h
GDM 28.08 1243 97.57 12.89 8.09 64.58 44.09 36.76 57.45
DM 27.23 1244 97.56 11.71 7.31 65.70 45.96 36.49 57.65
RS 98.41 20.34 79.66 5.57 0.13 83.02 64.32 3545 49.97
NG 24.29 11.46 78.54 6.13 1.19 62.70 43.25 58.76 73.21
Table 2: Feed intake of experimental goats

Feed

Feed intake GDM UDM NG RS p-values
Intake (kgDM day™")
I 211.16+72.28" 362.744£92.50° 273.31+42.52%F 86.11+21.31° 0.0548
Is 288.08+57.45° 355.59+5.370° 234.88+11.49° 42.45+11.66 <0.0001
Tig 499.24+39.38° 285.88+18.44° 153.72+22.0%° - <0.0001
Iis 487.75+21.47 287.85+12.24" 156.52+23.34° <0.0001
Intake (% of offered)
I,D; 39.03+10.44 69.14+17.98 69.60+10.44 68.75+6.25 0.24188
I/Ds 48,688 430" 64,492 430° 65.19+5.920¢ 38.1648.33" 0.0314
T,oDio 57.46+5.950 62.87+2.400 52.98+6.400 - 0.4340
I;s/Dys 81.93+1.90¢° 66.11+1.100° 46.30+4.57(F <0.0001
Ttake (% of rice straw intake)
R1 55.20£12.13 108.4235.290 100.09+8.910 100 0.2448
R2 122.64+22.93 168.51+41.23 157.90+21.77 100 0.2686

Different superscript within a colurmn is significantly different; I: Intake at day 1, I;: Average intake at day 5, I;: Average intake at day 10, I;5: Average intake
at day 15, D Diet offered, R1 = T1/D1¥(HI1/HD1), R2 =({I5D3)/(HI5/HD3), HI: Rice straw intake. GDM: Treated Decanter Meal, UDM: Untreated Decanter

Meal, RS: Rice Straw, NG: Napier Grass

content were considered high in agreement with
McDonald et al. (1988). Benchamapom et al. (2009) stated
that CP content and energy of OPDM are similar to rice
bran. Harfiah (2007) stated that the chemical composition
of OPDM was comparable to that of rice bran containing
13.26% of CP so OPDM could be possible used as
replacement of rice bran. McDonald ef al. (1988) and
Utomo et al. (2004) suggested that ruminant could tolerate
feed containing high in fibre and low CP. Fermented GDM
might be possibly applied in non ruminant diet as
Umar and Rahmatsyah (2006) fermented OPDM with
Aspergillus niger in duck feed. Tt might also be possibly
prepared as a single feed or as a mixed diet for animal
feeding (Abubakr et al., 2012; Alimon et al., 2012).

The DMD of all feed at 24 and 48 h mcubations was
not similar (Table 1). Tt was higher DMD at 48 h than
those at 24 h as a time effect. DMD of both GDM and
UDM was at least around 57% after 48 h incubation. [t
was higher than that of RS, a standard feed but lower than
that of NG. This might be due to that the different kind of
feed as the chemical composition effect. High NDF and
ADF content might mfluence on DMD. DMD of both
GDM and UDM might be classified moderate according
refer to Salem et al. (1994).

Intake and palatability results: Intake of each
experimental feed 1s shown i Table 2. It describes mntake
onday 1, average intake up to day 5, 10 and 15. Intakes on
day 1 and average on day 5, 10 and 15 were significantly

different (p=<t0.05) among four different experimental feeds.
Intake of RS, a standard feed was less than GDM, UDM
and NG. This was different from results studied by
Salem et al. (1994), in which the standard feed was the
highest intake in comparison to the rest of the feeds
during first 5 days period. This might be indicating that
GDM, UDM or NG looked more palatable than standard
feed. The intake of each single feeds is obviously
different as those feed at the present study contains a
different chemical composition. Intake might be linked that
four experimental feeds were different taste, texture and
chemical composition. Abdel-Moneim and Abd-Alla
(1999) reported that intake was affected by feed
characteristics such as taste, texture and morphological
structure.

During 15 days of this present study, it was divided
into three subperiod of 5 days, the mtake of GDM looks
increase but those of other feeds including UDM, RS and
NG seems decrease (Fig. 1). During first 5 days subperiod,
the highest intake was UDM and for second and
thirrd 5 days subperiod, the lghest intake was GDM.
After removing of RS, intake of GDM mereased and mtake
of each UDM and NG decreased at the same time.
Preference of goat to eat UDM in first subperiod might be
possibly because of the characteristic of TUDM might not
be relatively change or still fresh yet as UDM was neither
rancid nor change in chemical composition vet.
Decruyenaere et al. (2009) reported that factors affecting
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animal to eat feed including flavor (taste and smell),
appearance, texture and by the post-ingestive feedback
occurring after its mtake.

Intake of NG was less in comparison with both mtake
of GDM and UDM. This might be due to the fact that NG
was fed at 17.00 in which animals were full as animals were
previously fed other diets from morming. Yearsley et al.
(2001) stated that on a requirement theory basis, the
animal eats in order to maximize its production potential
under some constrains such as its gut volume and diet
quality.

After removing of RS on day 5, intake of GDM
significantly (p<<0.05) increased and be the highest in
comparison with UDM and NG. This might be GDM had
been already preserved with ground cinnamon stick as it
was less rancidity and less chemical composition
exchange in comparison with UDM without preservation.
Therefore, animals prefer to eat GDM as by the post-
mgestive feedback reason (Decruyenaere ef al., 2009).

Table 3 shows the correlation coefficient among
intake parameter during experiment. For all experimental
feed offered in the presence of rice straw (during the first
5 days), a much close relationship (r = 0.97) was found
between measurement of RS intake for day 1 and for
average of experimental feed during first 5 days subperiod
(Table 3). A relationship was also found between I; and T,
(r=0.796)orI; (r = 0.38). A close relationship was also
observed between I, and I, (r=0.48).

The regression equation of calculated intake of
experimental feed during 15 days can be seen in Table 4.
Base on the equation, the prediction of mtake during
15 days (L;;) was less comrelated and not significant in
comparison with results found by Salem et al. (1994).
They reported that mcreasing of the measurement
duration up to 15 days improved the prediction rate
slightly but sigmficantly. The reason might be possibly
due to the fact that feed tested in this present studies
were only four feeds including GDM, UDM, RS (standard
feed) and NG (supplement feed). It 1s therefore
difficult to clarify since palatability i1s complex and
controlled by many factors (Allison, 1985). Baumont

Table 3: Correlation coefficient between intake parameters for goats

(1996) also explained that palatability depended on what
intake or behavioral parameters are recorded and whether
only one or more than one feed 13 offered. It might be
probably less important when no choice 1s given to a stall
fed anmimal. In this present study during day time goats
were only provided by GDM (treated) and UDM
(untreated) while NG was available at 17.00.

Effect of quantity of feed offered on intake: Intake is
closely linked to the amount of food offered. Table 2 and
Fig. 1 show percentage the amount of feed offered. I/D,
was correlated to L/D., 1,/D,, and1,,/D; These ratio is
also correlated to (I1/D ) HI,/HD,) and (L/D,y( HI,/HD.)
ratio. The index for palatability ranking of experimental
feed based on standard feed Salem et al. (1994) with
slightly modified with RS as standard. The ration
(1,/D)(HI/HD,) might be retamned for ranking range of
experimental feed.

Figure 1 shows the percentage of mtake of feed offered.
During 15 days of observation the percentage of intake of
GDM seems increase but it looks decrease for UDM, NG
and RS, a standard feed. The mcrement of percentage
intake of GDM might be due to the fact that GDM had
already preserved and had no or less chemical changed.
Tt therefore increased the GDM intake. Nevertheless, there
was an exchange on chemical composition of UDM as it
was not preserved. Baumont (1996) mentioned that
chemical characteristic of feed influenced the feed intake

100-
904 ®GDM m UDM m RS @ NG
80
8 70-
<
£ 60
2 501
£ 401
30+
20+
10
0- L} T T
1 5 10 15

Days

Fig. 1: Percentage of feed intake offered by goats

No. Parameters 1 2 3 4 5 3] 7 8 9 10

1 in 1.00 0.97 0.71" 0.27 047 049 0.41 0.16 0.46 -0.02
2 I; 1.00 0.76" 0.38 033 042 0.41 0.23 0.36 -11.00
3 Ty 1.00 0.48 0.28 038 0.79" 0.40 0.39 0.08
4 I;; 1.00 -0.48 -0.33 0.19 0.92" -0.54 -0.65"
5 1,/Dy 1.00 0,93 0.52 -0.37 0.83" 0.79"
6 I/Ds 1.00 0.60 -0.22 0.74" 0.75
7 T/ Dy 1.00 0.27 0.49 0.47
8 1,5/Dys 1.00 -0.52 -0.50
9 (I1,/D)/(HI/HD)) 1.00 0.80"
10 (Is/Ds )/ (HIs/HDs) 1.00
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Table 4: Linier regression between intakes on day 15 () and day 1 or day

5 (x)
Relationship Equation R? Significant
Isand I v =418.89-0.3183x 0.0568 NS
I and; y = 331.05-0.0070x <0.0001 NS
T,5/Dys and T,/D, v = 83.44-0.3095x 0.1367 NS
15Dy and /D v =T77.74-0.212x 0.0357 NS

T, Intake on day n; /D, Percentage of intake on day n; N8: Not 8ignificant

and this also affected to palatability of feed. There 15 no
mnformation concerming the effect of rancidity on chemical
composition and palatability of feed.

CONCLUSION

The chemical composition of GDM was not so
different from that of UDM therefore GDM could be used
as amimal feed. GDM could be accepted as edible feed for
goat as it was higher intake than that of UDM. GDM
might be given as single feed or part of diet on goats.
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