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Abstract

The purpose of research was to understand the effect of manila palm (Adonidia merrillii
Becc.) supplementation on production performance, rumen fermentation, hematology and
eradication of gastro-intestinal nematodes of goat. Sixteen native crossbred goats the ages of
1-2 year are divided into 8 males and 8 females at initial body weight (BW) of 20+3.1 kg was
used in this experiment. The experiment was a randomized complete block design (RCBD)
trial was planned to compare 4 supplementation forms of ivermectin and manila palm. Group
1 received ivermectin 3.03 microgram /kg body weight. Groups 2, 3 and 4 were treated with
seeds in manila palm, manila palm peel and manila palm whole extract 5 ml / goat weight 1
kg, respectively. Results revealed that average daily gain, feed conversion ratio, feed intake,
digestibility, BUN, Hct, ruminal pH, NH3-N, temperature, total VFA and butyric acid were non
significantly (P>0.05). The concentration of acetic acid was decreased by supplementation of
manila palm (P<0.05) whereas propionic acid was increased (P<0.05) by goat fed manila palm
especially manila palm whole extract 5 ml / goat weight 1 kg when compare with author group.
However, CHs was decreased (P<0.05) as result of supplementation of manila palm compared
to author group. Whereas, goats fed manila palm whole extract decreased the protozoal
population (P<0.05). After the goat receives treatment at 1, 3, 14 days showed a decrease in
the goat’s fecal egg count was no significant (P>0.05). After receives treatment at 7 and 21
days showed a decrease in the goat’s fecal egg count had significant (P < 0.05). After that at
28 and 35 days the results showed increase in the goat’s fecal egg count had significant (P <
0.05). This study concluded that supplementation of manila palm whole extract 5 ml / goat
weight 1 kg resulted in increased propionic acid and decreased CH4 production, protozoa
population and fecal eggs counts. This study concluded that feeding of manila palm whole
extract 5 ml / goat weight 1 kg is recommended because it has the best level for use as animal
feed supplementation.
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Introduction

Current, the goat farming profession is becoming very popular with Thai farmers.
Market is a very interesting new market. And goats are also considered major economic
animals in Thailand. In 2017, there were 46,478 goats compared to 17,209 in 2012, or an
annual increase of 170.08%. (Planning Division Department of Livestock Development 2018).
But the farming profession is still slowly growing not enough for consumers. Why many
farmers give up. Due to problems with diseases and helminthiasis. Especially parasites that
cause a lot of problems for farmers. If a goat has a large amount of internal helminths, it causes
acute diseases and dies. But if there is not much volume, it may not be deadly, but it will cause
the productivity to decrease. The solution for farmers is the use of deworming drugs. It also
increases the cost of using deworming drugs. This can cause goats to tolerate or cause residues,
which goes against the principle of halal feed. It is determined that both meat and dairy feed
must be safe and must come from safe feeding methods. Use clean feed ingredients, free from
residues, and give them to goats. Eating only plants does not use meat mixtures such as brain,
blood, bones. In addition, hormonal substances are prohibited. Accelerate growth (growth
promoter) and antibiotics (Semae 2007). In line with the wisdom of thai villagers, many herbs
are used as parasitic drugs. For example, the neem tree, cassod tree, papaya, lok hat, tamarind,
betel nut, manila Palm (Limcharoen et al. 2013)

The use of herbs in ruminant feeds is mainly aimed at stimulates eating and digestion.
Injury treatment and relief and get rid of parasites. Each herb contains an important active
ingredient to increase the use of feed and the treatment of animal injuries. The active ingredient
contained in herbs is a secondary substance present in plants, which has a wide use, covering
the functioning of several systems of the body.

Manila palm (Adonidia merrillii Becc.) is a type of palm plant in the Arecaceae
category. Manila palm contain arecoline in the seeds which has the properties of helping to
excrete many types of parasites, whether it is tapeworm, helminthiasis nematode. It was found
that the manila palm contained about 20.16 mg/ 100 grams of tannins (Bassey et al. 2017).
Therefore, the study of manila palm (4donidia merrillii Becc.) supplementation on production
performance, rumen fermentation, hematology and eradication of gastro-intestinal nematodes
of goat. It's an interesting approach to take advantage of locally available herbs and reduce the

use of antibiotics in goats. To increase the productivity of the animal's diet.

Materials and methods

Animals, diets and experimental design
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Sixteen native crossbred goats the ages of 1-2 year are divided into 8 males and 8
females at initial body weight (BW) of 20+3.1 kg was used in this experiment. All animals
were housed in individual pens and offered concentrate diet (16%CP) at 2%BW. Rice straw,
water and mineral salt block were offered ad /libitum. The experiment was a randomized
complete block design (RCBD) trial was planned to compare 4 supplementation forms of
ivermectin and manila palm. Group 1 received ivermectin 3.03 microgram /kg body weight.
Groups 2, 3 and 4 were treated with seeds in manila palm, manila palm peel and manila palm

whole extract 5 ml / goat weight 1 kg, respectively.

Herbal Preparations

Prepare the manila palm half soft, half mature and whole fruit (4-6 weeks) in fresh
condition, and then baked at a temperature 60 ° C. Then were ground through a 1 mm sieve
size. Bring the amount 1 kg then add 1 liter of water after that boil and simmer about 200 ml

of extracted water, leave to cool and treat at 4 °C.

Data collection and samples analysis

Animals were weighed at the beginning and at the end of each period for body weight
change. Feed intakes were recorded throughout the experimental periods and were determined
by subtracting the amount of feed refusal from that of feed offered to the animals after which
feed refusal was discarded before morning feeding.

For feces was taken by rectal sampling method. Dry matter (DM) of feed and rice straw
were determined by oven drying at 100 °C to a constant weight. The diet and feces were dried
at 60 °C for 48 h then ground to pass through a 1 mm screen (Cyclotech Mill, Tecator, Hoganas,
Sweden) and used for chemical analysis. The diets and feces were chemically analyzed for
organic matter (OM), ash, ether extract (EE) and crude protein (CP) according to AOAC
(1990), neutral detergent fiber (NDF) and acid detergent fiber (ADF) according to Van Soest
et al. (1991), acid insoluble ash (AIA) according to Schnieder and Flat (1975). Digestible
organic matter fermented in the rumen (DOMR) and digestible organic matter intake (DOMI)
were calculated following the method explained by (ARC 1984; Kearl 1982).

Ten milliliters of blood were sampled from the animals’ jugular vein at 0, 3 and 6 h
after feeding on the 35 day of period, plasma was harvested by centrifugation at 5,000xg for
10 min and store at —20°C until further analysis. Blood urea nitrogen (BUN) was determined
according to the method of Crocker (1967), haematocrit (Hct) according to the method of
Kaneko et al. (1997). Approximately 45 ml of ruminal fluid samples were collected (also at 0,
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3 and 6 h after feeding) on the 35 day of period through a stomach tube connected to a vacuum
pump. Ruminal fluid pH and temperature were immediately determined using a portable pH
and temperature meter (HANNA Instruments HI 8424 microcomputer, Singapore). The rumen
fluid was divided into 2 portions; in the first portion, 45 mL of rumen fluid was mixed with 5
mL of 1 mol H2SO4, was centrifuged at 16,000x g for 15 min, and then was used for NH3-N
analysis using the Kjeltech Auto 1030 Analyzer using Kjeldahl methods AOAC (1990), while
total volatile fatty acid (VFA) and VFA profiles were performed using HPLC (instruments by
controller water model 600E, Water model 484 UV detector, column Novapak C18, column
size 4 x 150 mm, mobile phase 10 mM H>PO4 (pH 2.5); ETL Testing Laboratory, Inc.,
Cortland, NY, USA) according to Samuel et al. (1997). In the last portion, 1 ml of ruminal fluid
was mixed with 9 ml of formalin solution, and then its population of bacteria, protozoa and
fungi were counted using a microscope with a hemocytometer (Boeco, Hamburg, Germany).
Fecal sample Collection

Fecal samples were collected at day O (pre-treatment) and days 1, 3, 7, 14, 21, 28 and
35 (post-treatment) stores directly from the anus. Put a plastic box tightly closed. Write the
goat number and the date of collection. Store at 4°C using the modified McMaster technique
to determine the fecal egg count of Whitlock (1984).
Statistical analysis

Data were analyzed according to a randomized complete block design (RCBD) using
Proc GLM/Proc Mix (SAS 1996). Treatment means were statistically compared by Duncan’s
New Multiple Range Test (Steel and Torrie 1997). Differences among means with P<0.05

were accepted as representing statistically significant differences.

Results and discussions

The chemical composition of concentrates, rice straw, manila palm peel, seeds in
manila palm and manila palm whole in the Table 1. Analysis of chemical compositions found
that concentrates, rice straw, manila palm peel, seeds in manila palm and manila palm whole
contained crud protein at 16.84, 2.69, 6.49, 3.88 and 4.31 %DM and NDF at 53.22, 82.20,
72.84, 57.26 and 68.63 %DM and ADF at 20.43, 43.90, 45.48, 22.90 and 38.98 %DM.

Influence of manila palm (Adonidia merrillii Becc.) supplementation with seeds in
manila palm, manila palm peel and manila palm whole extract 5 ml / goat weight 1 kg, on
production performance and feed intake compared ivermectin 3.03 microgram /kg body weight
(Table 2.). The results showed that average daily gain, feed conversion ratio was non

significantly (P>0.05). In line with Thongpea (2015) study the effect of tamarind seed
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supplementation at levels 2.5, 5.0 and 7.5 g/kg. BW/d. The results revealed that average daily
gain, feed conversion ratio was non significantly (P>0.05). Total feed intake, intake of rice
straw and concentrate in term of %BW and kg, g kg'BW7° was non significantly (P>0.05).
According to the case of Khuttiyo et al. (2014) study about the effects of alkaloid extracts on
growth response and gut histology of nursery pigs. It was found that feed intake and average
daily feed intake significantly increased (P<0.05). Which is in line with the reporting of
Wongnen et al. (2019) study was conducted by the effects of tannin sources supplementation
on internal nematodes infections in goats. It was found that the supplementation of tannin
sources in goats did not affect feed intake, average daily gain, feed conversion ratio and body
weight change.

Manila palm (Adonidia merrillii Becc.) supplementation on nutrient digestibility in
goat. show in Table 3. The results show that apparent digestibility in terms of dry matter,
organic matter, crude protein, neutral detergent fiber and acid detergent fiber were not
significant different (P>0.05). Similarly with Srisaikham (2014) who using neem as goat feed,
the results showed that digestibility of dry matter, crude proteins and the ability to digest fibers
were no statistical difference (P>0.05). Neem contains substances that have the same effect on
eliminating parasites as manila palm. Moreover, Mulisa et al. (2019) reported that apparent
DM digestibility recorded was highest in groups supplemented 300 gm neem leaves (P < 0.05)
than other groups.

For the manila palm and ivermectin supplementation on blood urea nitrogen and
hematocrit at hour 0 and 4 hr were non significantly different among treatment (P>0.05). This
may be due to the thick feed that goats get, there are not more protein levels than needed. As a
result, the amount of NH3-N absorbed from the rumen is not available. It does not reflect too
much BUN concentration or too low at 10.38 - 10.93mg/dl. According to Lloyd (1982) normal
levels of BUN in goats range from 11.2-27.7 mg/dl. The concentration of a normal BUN varies
depending on several factors such as age, feed, the amount of edible protein, especially NHs-
N levels in the rumen. Therefore, an increase in NH3-N levels in the rumen affects an increase
in BUN levels in the blood stream. Concentration of BUN it tells the use of nitrogen
consumption and the amount of nitrogen edible (Wannapat 1990). Hematocrit (HCT) it is
between 26 - 29%, with normal levels showing that the goat's health is normal, there is no
anemia. Jain (1993) found that PCV or hematocrit the normal range is 22-38 percent. It is one
of the key indices used to diagnose or assess the integrity of the goat's body and preliminary

animal health. Assessment of blood disorders of the animal, if the PCV value is lower than
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usual, indicates signs of anemia. PCV is higher than usual, pets have symptoms of
polycythemia. Caused by the formation of abnormally large red blood cells (Jain 1993).

Table 5 shows the effect of manila palm (Veitchia merrillii Becc.) on rumen
fermentation and CH4 production in goats. There were no effects of manila palm (Veitchia
merrillii Becc.) on ruminal pH, NH3-N, temperature, total VFA and butyric acid (P>0.05). The
concentration of acetic acid was decreased by supplementation of manila palm (P<0.05)
whereas propionic acid was increased (P<0.05) by goat fed manila palm especially manila palm
whola extract 5 ml / goat weight 1 kg when compare with author group. However, CH4 was
decreased (P<0.05) as result of supplementation of manila palm compared to author group.
This could be because of manila palm containing condense tannin (CT). These decrease could
be related to the fact that CT can reduce protozoal population. This indicated that manila palm
can be used as feed supplementation for goat without any negative effect on rumen
fermentation.

Calculated methane production by using volatile fatty acid as a variable and was
different among treatments. Moreover, Moss et al. (2000) reported that prediction of methane
production by using proportion of volatile fatty acid could elucidate the changing of hydrogen
itinerary in rumen ecology. Beef cattle fed CT reduced estimated CH4 production which is in
agreement with previous study of Kongmun et al. (2009).

As shown in Table 6, the total direct count of bacterial and fungal zoospores population
were not affected in goats fed ivermectin and manila palm (P>0.05). Whereas, goats fed manila
palm whole decreased the protozoal population (P<0.05). However, Russell and Rychlik
(2001) found that when ruminants are fed with different rations the microbial ecology will be
altered accordingly. In the previous studies of Poungchompu et al. (2009) who reported that
MPP and soapberry fruit remarkably reduced rumen protozoas. Moreover, plants containing
tannins could reduce protozoas as reported by Bhatta et al. (2009).

Influence of manila palm (Adonidia merrillii Becc.) supplementation with seeds in
manila palm, manila palm peel and manila palm whole extract 5 ml / goat weight 1 kg, on
eradication of gastro-intestinal nematodes compared ivermectin 3.03 microgram /kg body
weight Figure 1. The results showed that before the goat receives the treatment at day 0 fecal
egg was not significant different among treatment (P > 0.05). But after the goat receives
treatment at 1, 3, 14 days showed a decrease in the goat’s fecal egg count was no significant
(P>0.05). After received treatment at 7 and 21 days the goat’s fecal egg count were decrease
significantly different (P < 0.05). After that at 28 and 35 days the goat’s fecal egg count were

increase significantly different (P < 0.05). From the 21% day, the performance decreases and
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the number of eggs after day 21 increases, the life cycle of roundworms in goats is
approximately 3-4 weeks (Thedford 1986). Which is consistent with Khongsen and
Limcharoen (2014) have studied effects of betel palm and neem bark on removal roundworm
in the gastrointestinal tract of hybrid meat goats found that the deworming drug vamizole not
different from the extracted water group from the betel palm and neem bark extract 35 days
after deworming on days 28 and 35, the number of helminth eggs increased significantly

different (P<0.05).

Conclusions

This study concluded that supplementation of manila palm whole extract 5 ml / goat
weight 1 kg resulted in increased propionic acid and decreased CH4 production, protozoa
population and fecal eggs counts. Thus, feeding of manila palm whole extract 5 ml/ goat weight

1 kg is recommended because it has the best level for use as animal feed supplementation.
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Figure 1 Shown efficiency of manila palm (Adonidia merrillii Becc.) supplementation on
roundworm eggs in goat's gastro-intestinal nematodes tract of goat.

Figure 1
Please See image above for figure legend.
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