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ABSTRACT

The objective of this study was to determine the effect of varying levels of cattle rumen fluid
obtained from abattoirs as sources of a crude enzyme on growth performances and carcass character-
istics of Kerinci ducks fed rations based on local feed ingredients. The research was carried out using
140 one-week-old male Kerinci ducks. The experiment used a randomized block design consisted of
5 treatments, each with 4 replicate groups and was blocked based on body weight, while each cage
unit consisted of 7 ducks. The treatments applied were R1= 0 mL RFS/kg ration (control), R2= R1
+ 22 mL RFS/kg ration, R3= R1 + 44 mL RFS/kg ration, R4= R1 + 66 mL RFS/kg ration, and R5= R1
+ 88 mL RFS/kg ration. The experimental ducks were fed the experimental ration for 7 weeks and
fed ad libitum according to the treatment. At the end of the 7th weeks of treatment, two ducks from
each cage were slaughtered and utilized for analysis of carcass and digestive organs parameters. The
results showed that the addition of RFS up to a level of 88 mL/kg ration had no significant effect
(p>0.05) on feed consumption, feed conversion, carcass weight, and digestive-organ weight. Still, it
had significant effects on body weight gain and final body weight. The highest body weight gain and
final body weight were achieved with the addition of RFS at the level of 88 mL/kg ration. It can be
concluded that the addition of cattle rumen-fluid supernatant as a source of crude enzymes at the

level of 88 mL/kg ration improved the growth performance of local Kerinci ducks.
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INTRODUCTION

The contents of the rumen in beef cattle, which are
the wastes of a slaughterhouse, are quite abundant. If
they are not handled properly, the rumen contents and
rumen fluids have a great potential to pollute the envi-
ronment. The results of previous studies prove that the
wastes of rumen contents of slaughtered cows in slaugh-
terhouses are rich in enzymes, especially carbohydrase,
and proteases (Budiansyah et al., 2010; Rey et al., 2012;
Vaithiyanathan et al., 2015). These enzymes have high
activities with good enzyme characteristics that could
be used as sources of enzymes to improve the quality
of poultry feed (Budiansyah et al., 2010). The activities
of enzymes in the rumen fluids of local dairy cows were
shown to be 0.0487 + 0.0123 IU/mL for cellulase, 3.0200
+ 0.0797 IU/mL for amylase, 0.5086 + 0.0188 IU/mL for
xylanase, 3.6500 = 1.1941 IU/mL for mannanase, 0.0177
+ 0.0069 IU/mL for protease, and 0.3559 + 0.1834 TU/mL
for phytase. The activities of enzymes increased after the
extraction by a precipitation method using ammonium
sulfate salt, with 4.40 times increase for cellulase, 2.38
times increase for xylanase and mannanase, 1.61 times
increase for amylase, 2.97 times increase for phytase,
and 2.28 times increase for proteases (Budiansyah et al.,
2010).

The existences of these enzymes cause the increases
in the effectiveness of digestion and the efficiency of
feed use in cattle that are higher than in poultry, espe-
cially with the use of high-fiber raw material in the feed.
Budiansyah et al. (2011) reported that for some feed
ingredients, namely for cassava leaves and palm kernel
cakes, the enzymes found in the extracted rumen-fluid
were able to increase the total levels of dissolved sugars
resulting from the hydrolysis of non-starch carbohy-
drates (NSPs), with an increase of 55.97% and 6.15%,
respectively, with the addition of as much as 2.0%
rumen-fluid enzymes of cattle. However, in rice bran,
soybeans, and coconut cakes, the highest total dissolved
sugar contents were obtained at the addition of rumen-
fluid enzyme at the level of 2.5%, with the increases of
24.54%, 26.15%, and 26.81%, respectively.

In broilers, the high crude fiber content in rations
have risks in reducing the growth rate and final body
weight (Kras et al., 2013). However, the effects of high-
fiber diets in ducks have not been widely reported.
Wang et al. (2017) reported that a high crude fiber con-
tent (10.16%) in duck rations increased the growth rate.
Still, the carcass weight was lower than that of ducks fed
rations with low crude fiber content, and the weights
of the digestive organs, such as the proventriculus and
gizzard, were strongly influenced by the amount of
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crude fiber in the rations. Han et al. (2017) reported that
the crude fiber content in duck rations did not affect
the final body weight, but the optimal fiber content was
7.52%.

Enzymes, such as cellulase, mannanase, xylanase,
and several enzyme cocktails, have been used to in-
crease the digestibility of high-fiber diets in poultry,
thus increasing the utilization of energy. The utilization
of rumen fluid of beef cattle obtained from slaughter-
houses as a source of enzymes could be a solution to the
use of low-quality poultry rations based on local feed by
reducing the harmful effects of crude fiber.

This study aimed to determine the effect of varying
levels of cattle rumen fluid obtained from abattoirs as
sources of enzymes on growth performances and car-
cass characteristics of Kerinci ducks fed rations based on
local feed ingredients.

MATERIALS AND METHODS

The rumen fluid was obtained from a slaughter-
house in the city of Jambi from the rumens of local
Indonesian cattle (Bali cattle). The retrieval of rumen
fluid was carried out every week for 7 weeks from 3-5
slaughtered cattle to prepare the sources of enzymes.
The rumen fluid was taken immediately after slaughter-
ing and filtered using two layers of filter cloth at 4°C to

remove the solid particles. The solution was then taken
to the laboratory directly under the cold conditions us-
ing an icebox. The fresh fluid was centrifuged at 5000
g and 4°C for 10 minutes. The supernatants were taken
and used as sources of enzymes in the preparation of
experimental diets. The rumen-fluid supernatant (RFS)
was added to the rations by mixing evenly, and then the
mixed feed was incubated for 24 hours, followed by dry-
ing in the sun for 24-48 hours. Calculation of the amount
of cattle rumen-fluid supernatant as a source of enzymes
was based on the calculations by Budiansyah et al. (2010)
and Budiansyah et al. (2011).

The workflow of rumen fluid supernatant prepara-
tion and enzyme extraction from cattle rumen fluid col-
lected from a slaughterhouse are presented in Figure 1.
The iso-calory and iso-protein experimental diets were
made weekly based on the requirement of the ducks
during the starting (0-4 weeks) and finishing (5-8 weeks)
periods according to the NRC (1994) using local feed
ingredients, including rice bran, yellow corn, soybean
meal, fish meal, and palm kernel cake meal, as well as
the other ingredients, such as mineral mix and premix.
The composition of feed ingredients and dietary nutri-
ent contents of the experimental rations are presented in
Table 1. The dietary treatments were as follows: R1 was
ration without RFS (control, equivalent to the addition
of 0% of the enzymes extracted from cattle rumen-fluid),
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Figure 1. Workflow of enzyme preparation and extraction from cattle rumen fluid obtained from a slaughterhouse (based on

Budiansyah et al., 2010 and Budiansyah et al., 2011).
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R2 was R1 with 22 mL RFS per kg ration (equivalent to
the addition of 0.5% extracted enzymes), R3 was R1 with
44 mL RFS per kg ration (equivalent to the addition of
1.0% extracted enzymes), R4 was R1 with 66 mL RFS per
kg ration (equivalent to the addition of 1.5% extracted
enzymes), and R5 was R1 with 88 mL RFS/kg ration
(equivalent to the addition of 2.0% extracted enzymes).

A total of 140 one-week-old male ducks (local
Kerinci) were used in this study. Each treatment was di-
vided into 4 replicate groups, and each group consisted
of 7 birds. The division into groups of body weights was
carried out with intervals of duck body weight per bird
that were less than or equal to 54 g for the 1st group, 55
to 61 g for the 2nd group, 62 to 83 g for the 3rd group,
and greater than or equal to 84 g per bird for the 4th
group. Ducks were maintained for 7 (seven) weeks
with ad libitum access to the treatment diets and drink-
ing water. At the end of 7 weeks, two birds with body
weights that approached the average weight of each
cage were slaughtered for carcass and digestive organs
analysis. The ducks were fasted for 12 hours and were
slaughtered by cutting off their jugular veins.

The observed variables were feed consumption,
body weight gain, and feed conversion, carcass weight,
and the weight of the digestive organs (proventriculus,
gizzard, pancreas, small intestine, and large intestine)
of the experimental ducks. The final body weights were

measured at the end of the experiment when the ducks
were 8 weeks old. The body weight gain was calculated
by subtracting the final body weight with the initial
body weight and dividing it by the number of weeks
of the experiment. Feed consumption was taken as the
difference between the quantity of feed given previously
and the number of refusals. The body weight gain and
feed consumption were used to calculate the feed con-
version ratio, which was calculated by dividing the feed
consumption by the bodyweight gain.

Carcass weights were obtained from the slaugh-
tered ducks, the feathers, head, and feet were removed,
and the heart, liver, and digestive organs, except the
kidney and lung, were removed. Carcass weight was
calculated as a percentage of the live body weight. The
contents of the intestine were removed, and the empty
weights of the small intestine (from the pancreatic loop
to the ileocecal junction) and the large intestine (caecum
and colon) were measured. The pancreas, proventricu-
lus, gizzard, small intestine, and large intestine were
weighed. The traits of all of these organs were calculated
as percentages relative to the live body weight.

The design of the experiment was a randomized
block design, and a two-way ANOVA was performed
on the observed variables. Duncan's multiple range test
was conducted to analyze the difference of treatments
(Steel & Torrie, 1980).

Table 1. The composition (%) and nutrient content of the experimental diets

. Starting phase Finishing phase
Ingredient

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
Corn, (%) 38 38 38 38 38 47.5 47.5 47.5 47.5 47.5
Rice bran, (%) 7 7 7 7 7 8 8 8 8 8
Soybean meal, (%) 25 25 25 25 25 19.5 195 19.5 19.5 195
Fish meal, (%) 9 9 9 9 9 5 5 5 5 5
Palm kernel cake meal, (%) 14 14 14 14 14 14 14 14 14 14
Palm oil, (%) 5 5 5 5 4 4 4 4 4
Mineral mix, (%)" 1 1 1 1 1 1 1 1 1
Premix, (%)? 1 1 1 1 1 1 1 1 1 1
Total, (%) 100 100 100 100 100 100 100 100 100 100
Rumen fluid supernatant, (mL/kg) 0 22 44 66 88 0 22 44 66 88

Calculated nutrient content,
Metabolizable energy, (Kcal/kg)

Crude protein, (%) 22.01 2201 22.01
Crude fat, (%) 8.66 8.66 8.66
Crude fiber, (%) 6.75 6.75 6.75
Ash, (%) 5.61 5.61 5.61
Calcium (Ca), (%) 0.97 0.97 0.97
Phosphorus (P), (%) 0.65 0.65 0.65

2920.06 2920.06 2920.06 2920.06 2920.06

292411 2924.11 292411 2924.11 2924.11

22.01 22.01 18.13  18.13  18.13 18.13 18.13
8.66 8.66 7.41 7.41 7.41 7.41 7.41
6.75 6.75 6.72 6.72 6.72 6.72 6.72
5.61 5.61 4.54 4.54 4.54 4.54 4.54
0.97 0.97 0.79 0.79 0.79 0.79 0.79
0.65 0.65 0.54 0.54 0.54 0.54 0.54

Note: R1=ration without RFS (control, equivalent to the addition of 0% of the enzymes extracted from cattle rumen-fluid), R2= R1 with 22 mL RFS per
kg ration (equivalent to the addition of 0.5% extracted enzymes), R3= R1 with 44 mL RFS per kg ration (equivalent to the addition of 1.0% ex-
tracted enzymes), R4=R1 with 66 mL RFS per kg ration (equivalent to the addition of 1.5% extracted enzymes), R5= R1 with 88 mL RFS/kg ration

(equivalent to the addition of 2.0% extracted enzymes).

' The “MINERAL FEED SUPPLEMENT” contained the following per 1 kg: calcium (Ca), 32.5%; phosphorous (P), 1.0%; iron (Fe), 6 g; manganese
(Mn), 4 g; iodine (I), 0.075 g; copper, (Cu) 0.3 g; zinc (Zn), 3.75 g; vitamin B12, 0.5 mg; and vitamin D3, 50,000 IU.

2 The “Top Mix” premix contained the following per 10 kg: vitamin A, 12,000,000 IU; vitamin D3, 2,000,000 IU; vitamin E, 8,000 IU; vitamin K,
2,000 mg; vitamin B1, 2,000 mg; vitamin B2, 5,000 mg; vitamin B6, 500 mg; vitamin B12, 12,000 g; vitamin C, 25,000 mg; calcium-D-pantothenate,
6,000 mg; niacin, 40,000 mg; choline chloride, 10,000 mg; methionine, 30,000 mg; lysine, 30,000 mg; manganese, 120,000 mg; iron, 20,000 mg;
iodine, 200 mg; zinc, 100,000 mg; cobalt, 200 mg; copper, 4,000 mg; zinc bacitracin, 21,000 mg; and excipient q.s., 10,000 mg.
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RESULTS
Growth Performances

The effects of RFS treatment on the performances of
male Kerinci ducks are presented in Table 2. The results
showed that the treatment of several levels of RFS as
an enzyme source in the Kerinci duck ration based on
local feedstuffs had no significant effects on the feed
consumption and feed conversion ratio. In contrast,
the level of RES in the ration had a significant effect on
body weight gain and final body weight (p<0.05). Feed
consumptions of ducks fed rations supplemented with
RFS at levels of 0 mL/kg ration (R1), 22 mL/kg ration
(R2), 44 mL/kg ration (R3), 66 mL/kg ration (R4), and 88
mL/kg ration (R5) were not significantly different. The
consumption of rations ranged from 3398 + 355 g/bird/7
weeks in the R3 group to 3893 + 826 g/bird/7 weeks in
the R1 group.

The supplementations of RFS significantly affected
(p<0.05) the total body weight gains and final body
weights, while the feed conversion ratios were not
affected by the levels of RFS in the ration. Ducks fed
rations supplemented with RFS at the level of 88 mL/
kg (R5) showed a significantly higher body weight gain
than the ducks fed rations supplemented with the other
levels of RFS treatments. However, the feed conversion
efficiency was not affected by RFS supplementation in
the ration.

The results showed that the RFS treatment had no
significant effect on the percentages of carcass weights
of experimental ducks. The average relative carcass
weight (percentage of carcass weight) of local, male,
Kerinci ducks at 8 weeks of age ranged from 61.67 *
6.71% to 64.43 + 2.54%.

Weight of Digestive Organs

The effects of RFS treatment on the relative weight
of the digestive organs of male Kerinci ducks are pre-
sented in Table 3. The RFS treatment had no significant
effect on the relative weights of the digestive organs of
male Kerinci ducks, specifically, the proventriculus, giz-
zard, small intestine, pancreas, and large intestine. The
percentages of the weights of these organs to the carcass
weight ranged from 0.40 + 0.04% to 0.46 + 0.03% for the
proventriculus, 5.61 + 0.33% to 6.12 + 0.66% for the giz-
zard, 1.47 £ 0.16% to 1.64 + 0.41% for the small intestine,
0.38 + 0.11% to 0.51 + 0.08% for the pancreas, and 1.06 *
0.14% to 1.33 + 0.24% for the large intestine.

DISCUSSION
Duck Performances

The results showed that feed consumption did not
differ between treatments, suggesting that RFS did not
affect the palatability of the experimental diets. The re-
sults of this study exhibited the lower feed consumption
rates than those reported by Attia et al. (2019) that White
Pekin ducks consumed approximately 6202 g/bird for
8 weeks. Iriyanti et al. (2018) reported that the average
consumption of ration for Tegal ducks ranged from
101.45 + 2.45 to 104.14 = 2.75 g/bird/day, equivalent to
5839 to 5929 g/bird for 8 weeks. These results were sus-
pected due to the differences in the composition of feed
ingredients, preparation of rations and nutrient content,
as well as the effect of breed differences. In this study,
the growth rate was lower, with lower final body weight
than those reported by Attia et al. (2019) and Iriyanti ef
al. (2018) for Pekin ducks.

The addition of rumen-fluid supernatant of cattle
at 88 mL/kg ration (R5) significantly improved the per-

Table 2. Performance of Kerinci ducks treated with rumen-fluid supernatant (RES) as a source of enzymes

Level of cattle rumen fluid addition in the duck rations

Variables OmL/kg (R1)  22mL/kg (R2)  44mL/kg (R3)  66mL/kg (R4) 88 mL/kg (R5)
Initial body weight (g/bird) 72362885 675720050 651117440 71142888  69.64+22.57
Feed consumption (g/bird/7 weeks) 3892.67 +825.600 3550.92+716.267 3398.45+ 355490 3857.47 +565.840 3711.47 +811.91a
Body weight gain (g/bird/7 weeks) ~ 82127 +78.55¢  831.72+59.50"  882.10+66.70%  888.75+66.82%  917.25+55.29
Feed conversion ratio 4702+05500  4.244+0558  3.848+0.158  4351+0.673  4.043+0.853
Final body weight (g/bird) 893.62£54.220 8993248340  O47.22+5458%  959.92+4141%  986.87 + 46.47°
Carcass weight (%) 64.43 + 2,540 62.52+1.260 63.22 + 4.250 61.73 + 3.340 61.67 +6.710

Note: means in the same row with different superscripts differ significantly (p<0.05).

Table 3. The digestive organ weight of local Kerinci ducks treated with rumen-fluid supernatant (RFS) as a source of enzymes

Level of cattle rumen fluid addition in the duck rations

Variables OmL/kg (R1) 22mL/kg(R2) 44mL/kg (R3) 66mL/kg (R4) 88 mL/kg (R5)
Gizzard (% of live body weight, LBW)  5.67 035 6.12+0.66 5.57 031 5.61+0.33 5.71+047
Proventriculus (%LBW) 0.46 = 0.03 0.41+0.02 0.45 = 0.09 0.40 + 0.04 0.43 +0.07
Pancreas (%LBW) 0.38+0.11 0.51+0.08 0.46 = 0.06 0.49+0.11 0.39+0.03
Small intestine (%LBW) 147 +0.16 1.64+0.41 158+0.19 1.54+0.10 149 +0.11
Large intestine (%LBW) 1.33+0.24 1.06 +0.14 1214023 1.13+0.19 1154025
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formance of Kerinci ducks by increasing body weight
gain and final body weight. It was suspected that the
addition of cattle rumen fluid as a source of enzymes
could slightly improve the quality of rations of ducks.
Budiansyah et al. (2011) reported that the addition
of rumen fluid enzymes at the level of 1% to the ra-
tions of starter and finisher broilers increased the total
levels of dissolved sugars derived from the hydrolysis
of non-starch carbohydrates by 22.06% and 15.30%,
respectively. The feed conversion ratio tended to be
similar among the treatments of different levels of RFS,
showing that there was no improvement in the feed
conversion efficiency. These results are similar to those
reported by Kang et al. (2013) that supplementation with
complex enzymes at the levels of 0.5 and 1.0 g/kg ration
(0.05% and 0.1%) consisting of xylanase, [3-glucanase,
and cellulase enzymes, in corn, rice, and soybean meal-
based rations, increased body weight gain, reduced feed
consumption, and increased feed digestibility in Cherry
Valley broiler ducks. A similar result of the improved
performance of Cherry Valley broiler ducks was re-
ported by Zeng et al. (2015) with addition of the enzyme
complex Ravabio containing xylanase, beta glucanase,
and phytase in the ration. Purba & Sinurat (2018) re-
ported that BS54 enzyme supplementation (150 units/kg)
in 30% rice bran-based rations gave the best results to
support the best growth of PMp (a cross between male
Pekin ducks and female white Mojosari ducks) broiler
ducks during the first 4 weeks of maintenance. They
showed the lowest average feed consumption of 998 g/
bird and the lowest feed conversion of 2.64; however,
the observation had no significant effect on body weight
gain.

Biyatmoko & Rostini (2016) reported that supple-
mentation of protease enzyme at the level of 0.15% in
rations substantially improved the performance of egg
production in Alabio duck. Those researches showed
the egg production rate increased from 66.11% to 83.51%
hen-day production, the egg weight increased from
62.22 glegg to 64.36 glegg, and the feed conversion
ratio (FCR) decreased from 3.50 to 3.01. Rui et al. (2012)
reported that enzyme supplementation stimulated the
increased activity of endogenous enzymes in the diges-
tive tract of ducks in the early growth phases, namely,
pepsin in the proventriculus at 3 weeks of age and tryp-
sinase at 3 to 4 weeks, and lipase at 2 to 3 weeks in the
pancreas.

The results of these studies indicated that the ad-
dition of both individual enzymes or multiple enzymes
in feed-based rations containing a high quantity of
non-starch polysaccharides had a positive effect on the
duck performance, as was reported by some researchers
on broiler chickens (Akyurek et al., 2009; Gitoee et al.,
2014; Goli & Shahryar, 2015; Moss et al., 2017; Teymouri
et al., 2018; Effiong et al., 2019). The improvement in
performance was thought to be due to an increase in the
digestibility of food substances, including crude protein,
crude fiber, and ash (minerals) (Kang ef al., 2013; Zeng
et al., 2015; Moss et al., 2017; Effiong et al., 2019) and a
decrease in the viscosity of gastrointestinal digesta
(Moftakharzadeh et al., 2017; Teymouri et al., 2018).

The average carcass percentage of male Kerinci
ducks at 8 weeks of age ranged from 61.67 = 6.71% to
64.43 + 2.54%. These findings were higher than those
obtained by Iriyanti et al. (2018) for Tegal ducks, which
ranged from 57.14 + 3.52% to 59.55 + 1.99%, but they
were similar to the results obtained by Attia ef al. (2019)
for White Pekin ducks, which ranged from 64.4% to
66.6%. The results showed that the RFS treatment had
no significant effect on the percentage of carcass weight
in ducks. The results suggested that the percentage of
carcass weight in ducks directly depends on the perfor-
mance of the body weight.

Studies on the effect of the addition of enzymes
in duck rations on carcass weights are scarce, but
similar studies on broiler chickens have been widely
reported with mixed results. Goli & Shahryar (2015)
and Teymouri et al. (2018) reported that the addition of
enzymes (multiple enzymes) to the rations of broiler
chickens did not affect the percentage of carcass weight,
although the body weight increased with the addition
of enzymes. However, Attia et al. (2014) found that the
addition of multiple enzymes increased the percent-
age of carcass weight and total edible parts of broiler
chickens. The increase in the percentage of carcass
weight was due to a decrease in the inedible parts of
broiler chickens and the weight of the small intestine
(Moftakharzadeh et al., 2017).

Weight of Digestive Organ

The weight percentages of digestive organ to live
weight were 0.40 + 0.04% to 0.46 = 0.03% for the pro-
ventriculus, 5.61 + 0.33% to 6.12 + 0.66% for the gizzard,
1.47 £ 0.16% to 1.64 + 0.41% for the small intestine, 0.38 +
0.11% to 0.51 + 0.08% for the pancreas, and 1.06 + 0.14%
to 1.33 + 0.24% for the large intestine. Iriyanti et al. (2018)
found that the weight percentages of the small intestine,
gizzard, crop, and pancreas were 3.34 = 0.27%-4.04 *
0.65%, 3.91 + 0.51%-4.97 + 0.24%, 3.46 + 0.40%-4.45 *
0.29%, and 0.37 + 0.02%-0.40 = 0.04%, respectively. The
results of this study indicated that the percentage of the
small intestine weight was lower than that obtained by
Iriyanti et al. (2018), who reported a higher percentage
of gizzard weight, whereas the pancreas was relatively
similar. This difference might be due to the different
types of duck and feed or ration used. Wasilewski ef al.
(2015) reported that the weight percentages of digestive
organs in Peking duck depends on gender and genetics.

The results showed that the RFS treatment had no
significant effect (p>0.05) on the relative weights of the
digestive organs of local Kerinci ducks. These results
indicated that the addition of enzymes derived from
the rumen fluid of cattle did not affect the size of these
organs. It was thought that rumen fluid enzymes do not
directly affect the size and weight of digestive organs
because the enzymes function to hydrolyze complex
compounds into simpler substances so that the weights
of the digestive organs produced are relatively similar
among treatments. Wang et al. (2017) reported that the
crude fiber content of rations was very influential on
the weights and sizes of the digestive organs of local
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Chinese ducks. A higher crude fiber content in the ra-
tions resulted in a higher percentage of the proventricu-
lar and gizzard weights, while the percentage of small
intestine weight (jejunum and ileum) decreased, and
those of the duodenum and pancreas were not signifi-
cantly different. The results of proventricular weights
showed that the addition of rumen fluid from cattle as
a source of enzymes in duck rations had no significant
effect on the relative weight of the proventriculus. The
proventriculus, also called the glandular stomach,
works to secrete digestive enzymes in the form of HCI
and pepsin in ducks and is more active than that in
chickens (Adeola, 2006). Hajati et al. (2009) used mul-
tiple enzymes (cellulase, hemicellulase, protease, alpha-
amylase, and alpha-galactosidase) and Teymouri et al.
(2018) used an enzyme cocktail containing -glucanase,
xylanase, and cellulase in broiler rations, and both
reported no significant effect on proventricular weight.
However, Zhu et al. (2014) reported that the relative
weight of the proventriculus would not change signifi-
cantly due to the addition of carbohydrase enzymes in
broiler rations during the first 14 days and would be
significantly different after the age of 21 days. This
difference was due to the increased enzyme secretion
caused by the increased viscosity of digesta in the diges-
tive tract. The higher the crude fiber content of rations,
the higher the viscosity of the digesta will be, thereby
increasing the weight of the proventriculus (Wang et al.,
2017).

The results on gizzard weights showed that the
addition of cattle rumen fluid as a source of enzymes
in Kerinci duck rations did not significantly affect the
relative weight of gizzards. These results are the same
as those reported by Zhu et al. (2014), Hajati et al. (2009),
Moftakharzadeh et al. (2017), and Teymouri et al. (2018).
The gizzard works to grind food, reduce its particle size,
and increase the surface area of food (Adeola, 2006) so
that when the food enters the small intestine, it is in the
form of a paste. Therefore, rough foods with high crude
fiber content will increase the workload of the gizzard.
Wang et al. (2017) reported that the higher the crude fi-
ber content of a ration, the greater the weight of the giz-
zard will be. The results of this research on the weights
of the small intestine and large intestine showed that the
addition of rumen fluid from cattle in slaughterhouses
as a source of enzymes in Kerinci duck rations had no
significant effect on the relative weights of the small
intestine and large intestine.

The insignificant weight changes for the small
intestine and large intestine showed that the addition of
rumen fluid enzymes had little effect on the weight of
the digestive tract. This also indicated that the weights
of the small intestine, comprising the duodenum, jeju-
num, and ileum, followed the trend of body weight; the
higher the body weight, the longer the small intestine
will be. Shahir et al. (2013) reported that the addition
of enzymes to feed did not significantly change the
weights of the duodenum, jejunum, ileum, and caeca
but significantly decreased the lengths of the duodenum
and jejunum. The results above were different from
those of Moftakharzadeh et al. (2017), who reported
that the addition of 3-glucanase and xylanase enzymes

130 June 2020

to barley-based rations reduced the weights of the
duodenum, jejunum, ileum, and cecum but did not sig-
nificantly decrease the lengths of portions of the small
intestine. Akyurek ef al. (2009) also reported that in ad-
dition to reducing the relative lengths of the duodenum,
jejunum, ileum, and cecum, it also reduced the weights
of these parts. The decrease in the length and weight of
the digestive tract was caused by the increased digestive
activity of exogenous enzymes and was related to the
decrease in the viscosity of digesta and the rapid rate of
nutrients digestion.

In the small intestine, food is digested with the help
of an enzyme secreted by the pancreas and absorbed
through the villi of the small intestine. Carbohydrates
instead of starch could increase the viscosity of the
digesta and prevent the effective contact between the
substrate and the digestive enzymes, which could lead
to noticeable changes in the structures and functions of
the intestine and organs. The secretion of the gastroin-
testinal enzyme could be increased to adjust the changes
that occur due to the presence of these compounds
(Shahir ef al., 2013). Therefore, these results can affect
the weights of digestive tract components, such as
the proventriculus, gizzard, small intestine, pancreas,
large intestine, and liver, as an adaptive response to
the increased enzyme requirements. Wang et al. (2017)
reported that the fiber content of rations significantly
decreased the weights of the small intestine (the jejunum
and ileum), while the weights of the proventriculus and
gizzard increased, and the weight of the duodenum was
not significantly different with different fiber contents.

The results of the weight of the pancreas in this
study showed that the addition of rumen fluid from
cattle slaughterhouses as a source of enzymes in the diet
of local ducks based on local feed did not significantly
affect the relative weight of the pancreas. These results
were similar to those reported by Shahir et al. (2013),
Zhu et al. (2014), and Attia et al. (2019) for pancreatic
weights. Moftakharzadeh et al. (2017) reported that the
addition of p-glucanase and xylanase enzymes in
barley-based rations reduced the weight of the pan-
creas of broiler chickens. The same result was reported
by Teymouri et al. (2018) in broiler chickens with the
supplementation of enzyme cocktails containing
p-glucanase, xylanase, and cellulase in a hulless barley
ration, which reduced the weight of the pancreas. The
decrease in pancreatic weight is thought to be caused by
the secretion of endogenous amylase, which is reduced
by the pancreas due to exogenous amylase and related
to the decrease in digesta viscosity and the rapid diges-
tion of nutrients (Moftakharzadeh et al., 2017). Rui et al.
(2012) reported that supplementation with xylanase,
mannanase, and p-glucanase enzymes decreased the
activity of pancreatic amylopsin enzymes in ducks at the
ages of 14 and 42 days. The function of the pancreas is
to produce and secrete amylase, trypsin, chymotrypsin,
elastase, carboxypeptidase, lipase, and cholesterol
esterase enzymes to hydrolyze starch, fat, and protein
(Adeola, 2006) but do not produce fiber-digesting
enzymes. The results of this study did not differ sig-
nificantly in terms of the pancreas weight likely because
the ration used was high in non-starch polysaccharides;
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thus, the digestive process required more fiber-digesting
enzymes, such as cellulase, xylanase or mannanase, that
are not produced by the poultry, so it was possible that
the secretion of endogenous amylase by the pancreas
did not change much.

CONCLUSION

The addition of RFS obtained from an abattoir at
a level of 88 mL/g (equivalent to the addition of 2.0%
extracted enzymes from the rumen fluid of cattle) in the
ration of local Kerinci ducks slightly improved their per-
formances by increasing the body weight gain and final
body weight.
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