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In this research, before is applied the feed formulas that is created in this research, the nutritional value of the
fermented Water hyacinth is measure by proximate analysis. In this research have applied three kinds of feed
formulas to three groups of the goat. Then, the goat is taken it’s meat and the protein level of the meat is
measured too. The nutritional value of fermented Water hyacinth is feasible to use as the materials of the feed
formulas. The weight gain of goats that is given feed formula I and II are 2,01 kg per month and the weight gain
of goats with feed formula III is 2.13 kg per month. On the other hand, the weight gain of the goat with the
conventional feed is 1.5 kg per month. Addition, the meat protein content of goat that is given three kinds feed
formulas is made in this research are feed formula I=17.0198%, feed formula II=18.2870%, feed formula
I11=18.8037.The meat protein contains goat with the conventional feed is16.6%. Actually, all three types of feed
formulas are made in this research have high nutritional value and can trigger weight gain better than that

conventional feed. The feed formula III is the best feed formula to increase the goat body weight and the goat

meat protein percentage increase about 1- 1.5%.
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1. INTRODUCTION

Eichchornia crassipes can grow so quickly in the
water and disturb and damage the water environment
(Anonymous, 2005). Because of that, some efforts should
be made to handle it to protect the negative effect of water
environment disturbing. One kind of the solution is
utilizing the plant as an animal feed so that weeds waters
become something of economic value. This is apossible
item because of high nutrient content in the Water
hyacinth. The plant contain dry matter of about 7%;
11.2% crude protein; 18.3% crude fiber; BETN 57%;
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crude fat 0.9%; 12.6% ash; Ca 1.4%; and P of 0.3%
(Fuskhah, 2000 in Tristiarti et.al, 2006).

Recently a lot of research is done on the using of
Water hyacinth for animal feed. First, the research related
to the using Water hyacinth for the ducks feed (Wahyono,
et al., 2005), and the duck is given the feed produced the
high levels protein eggs (Abadi, 2009). Water hyacinth is
also good fish feed especially Nila
(Oreochromisniloticus) (Muchtaromah, et al., 2009), as
well as feed ruminant animals such as goats because of
high protein and carbohydrate content in the plant-
fermented (Fitrihidajati, et al., 2013). According to the
Fitrihidajati, et al., (2014) biomass of goat that is given



the feed of Water hyacinth -fermented increased high. The
protein content of the goat meat 1% higher than that is
given with conventional feed (Suparno, et al., 2015).

The fermentation process is very important to be
applied to the plant in order to the plant can be used as the
feed that has a higher nutritional value and better of level
digesting. Some studies fermentation in Water hyacinth
was done. Purwanto (2005) in Tristiartiet al., (2006)
reported that the best long fermentation of the plant with
Aspergillus niger is 6 weeks, with PK levels of 18.84%
and 15.73% SK levels. In this case, the Aspergillus niger
is a probiotic. The addition of probiotics increases the
accelerationof the fermentation process. Probiotics are
living microorganisms that can improve the health and
physiological benefits when consumed (Chestnut, 1999 in
Wahyudi, 2004)

Several studies related to the using of probiotics was
done. The research conducted by Isnawati (2007) has
succeeded in developing a probiotic that can be used to
decompose the materials is derived from plants quickly.
The other researchers were successful to conducted the
research related to rice straw, corn straw and soybean hay
fermentation and implemented in ruminants (Isnawati,
2010). The using of amixture of various types probiotics
such as of cellulolitic, proteolytic and lipolytic
microorganisms produced high quality feed for the cattle
from the raw material of corn straw (Linda, 2010), from
the raw materials of rice straw (Hardini, 2010) and from
the raw materials of soybean straw (Romadlona, 2010).
The using of a probiotic mixture of different types of
microbes more advantageous than the using of a single
microbial as the fermentation agents. In addition, the
using of EM (Effective Microorganism) as the probiotics
can also speed up the process of organic material
decomposition of (Fitrihidajati and Ratnasari, 2005).
Therefore, in this study will be used the ragi tempe (one
kind of the yeast) as the fermentation agents of Water
hyacinth fermentation process. The yeast is a mixture of
various microorganisms.

The fermentation process will improve digestibility,
increase nutrient absorption, improve rumen microflora
balance, increase endurance, and eliminate or decrease
pathogenic  microorganisms  (Chestnut, 1999 in
Hendraningsih, 2004). In the fermentation process, the
protein will turn into peptides, amino acids, ammonia, the
fats will turn into volatile fatty acids, and carbon dioxide
(Van Soest, 1984). There are several important points that
must be had the probiotic bacteria that is normally present
in the digestive tract. The bacteria must have a shorter
regeneration time, produce substances to block the growth
of pathogenic microorganisms and strong enough to with
stand the packaging process (manufacturing) and
distribution so that it can be moved into the intestine in a
state live(Damry, 2009).

As a support to obtain these properties, in the
fermentation process is added molasses, according to the
opinion of Pond et al (1995) in Priyono (2009) which
states that molasses are a major waste of sugar refining
industry. Molasses has a crude protein content (PK) 3.1%,
crude fiber (SK) 0.6%, extract materials without nitrogen
(BETN) 83.5%, crude fat (LK) 0.9%, and ash 11.9 % so

as to improve the fermentation nutrients. Based on the
nutritional content, there are two kinds of molasses: (1)
Cane-molasses, molasses has a sucrose content of 25-40%
and 12-25% reducing sugar with a total sugar content 50-
60% or more. Levels of crude protein (CP) approximately
3% and ash content of about 8-10%, which is largely
made up of potassium, calcium, chloride, and sulfate
salts; (2) Beet-molasses— a laxative feed which is
normally given to cattle in small quantities of about 0.5%
(Donald et al, 2001 in Priyono, 2009).

According to Guntoro opinion (2002) more and more
types, thefresh feed of plants is given to the cows will be
better, because the element of nutrients (carbohydrates,
proteins, fats, vitamins, and minerals) will be more
complete. Based on this study it was not good to apply the
Water hyacinth as the singly animal feed. In this research,
the plant was mixed with the other water plant namely
“Kangkung” (Ipomoea aquatic). This plant contain some
kinds of substances such as vitamin A, vitamin BI,
vitamin C, protein, calcium, phosphorus, iron, with a
protein content of 3% and energy 29 kcal (Bright, 2012).
Increasing the protein content of the feed is done by
adding ampas tahu (solid waste in the tahu production
process)to the feed. Ampas tahu has a high nutritional
content such as protein and carbohydrates to 17% to 67%
(Bright, 2012) in addition to the substance of these
nutrients, ampas tahu also have another nutrient content is
3.79% fat, water and ash 51.63% 1, 21%, it is possible
pulp to be added into animal feed (East Java Provincial
Animal Husbandry Department, 2011).

This study has been carried out by the manipulation of
feed formulation levels of Water hyacinth-fermented,
dried kale and ampas tahu. Fermentation techniques were
applied following the best results of previous studies
(Fitrihidajati, et al., 2013) so that the research will
produce the best formula of ruminant feed that contains
three ingredients as mentioned above. Furthermore, the
feed formula is implemented to three groups of a goat.
Each group has nine members of a goat. After ten days
the biomass of goat and the protein level in it’s meat is
measured.

2. METHOD

The materials are used in this research include the
feed formula I (ampas tahu/pulp 30%, 35% Water
hyacinth-fermented, dried kale 35%), the feed formula II
(ampas tahu/pulp 35%, 30% Water hyacinth-fermented,
dried kale 35%) and the feed formula III (ampas
tahu/pulp 35%, 35% Water hyacinth-fermented, dried kale
30%), the three groups of goat (each group has nine
members), balance and the tools and reagents for nutrient
content analyze.

This study was an experimental study. Manipulation
variables in this study were the percentage component of
ruminant feed formula. There are three formulas, namely
the formula I that contain (ampas tahu/ pulp 30%, 35%
Water hyacinth-fermented, dried kale 35%), the formula
II (ampas tahu/pulp 35%, 30% Water hyacinth-fermented,
water spinach Rendeng 35%) and formula III / III ration



(pulp 35%, 35% fermented water hyacinth, dried kale
30%). The response variable in the research is biomass of
goats and the level protein in the goat meat. Controle
variabel of this research is the age and condition of Water
hyacinth and kale, types of probiotics, goats gibas
weighing 20-25 kg, and the probiotic inoculum as much
as 0.15 grams for each treatment and conditions of ampas
tahu. Then, the feed is applied to three group of goat
(each group has nine members of goat) for 10 days, then
the goat's weight and protein content is measured. The
data is analyzed with qualitative and quantitative
descriptive analysis to obtain the findings or conclusions.

3. RESULT

The first result of this research is the nutritional value
of fermented Water hyacinth. The following table displayed this
value.

Table-1. Nutritional value of fermented Water hyacinth for
five days fermentation period

Based on Table 1 and Table 2 can be stated that the
fermented Water hyacinth is feasible to use the component of
ruminant feed formulas. The protein contains fermented Water
hyacinth high enough. Based on the data can be stated that the
Water hyacinth  which ferments for ten days have the
nutritional value more high than Water hyacinth that ferment
for five days.

The results that have been achieved in this research
include application the feed to goat and measuring the goat
weight and meat protein level of goat dafter 10 days
application. The detailed description of each product is as
follows. In this study, there are three kinds of feed formulas that
contain three materials as mention in the materials and methods
above.

The feed formulas then are applied as feed for goats
for 10 days as an independent feed without any mixture or the
addition of another feed. Each feed formula is given for nine

N| Sample ANALYSIS RESULT(%) goats with 2 times application daily at 09.00 and 17.00. The
0| Code Dried D Cru Cru Cru KH ME goat is maintained in Tegalrejo, Bareng, Jombang.Calculation
Mater de  de  de (Kceal/ of weight gain of sheep is done by reducing the weight of sheep
fal > PI:Ot Lipi  Cell kg) after treatment with lamb weight prior to treatment.
t ein d ulos
a Table 3. Weight Gain of the goat which is given feeds
1| VO.L5 32497 816 4.69 241 109 172 85 formula I, IT and III for 10 days
0 81 58 14 431 217
2] V1L5 23864 6.21 459 222 625 108 496.66 Treatment Repeat The The The The
2 66 14 53 00 309 prior last adding average
3| V2.L5 25993 579 511 278 645 122 601.07 goat goat goat adding
6 81 46 24 69 9 weight weight weight goat
4| V3L5 28860 641 483 246 739 151 641.78 (kg) (kg) (kg) weight
9 02 01 62 03 544 (kg)
5| V4.L5 25.695 588 488 223 686 12.6 55422 Feed 1 24.5 25,17 0,67 0,67
1 89 43 43 51 876 formula 2 22 22,68 0,68
I 3 23,5 24,18 0,68
4 22 22,67 0,67
5 24 24,68 0,68
Table-2. Nutritional value of fermented Water hyacinth for 6 22 22,06 0,66
ten days fermentation period 7 24 24,68 0,68
8 23 23,67 0,67
No| Sample ANALYSIS RESULT (%) 9 23,5 24,18 0,68
Code Dri D Cr Cr Cr BE ME KH Feed 1 23 23,67 0,67 0,67
ed u ude ude ude TN (Ke formula 2 23 23,67 0,67
Ma s Pro Lip Cel al/k I 3 22 22,66 0,66
teri t tein id lulo 2) 4 24.5 25,18 0,68
al sa 5 22,5 23,16 0,66
1 | VOL10 40. 94 3.6 1.7 16. 8.6 601 25. 6 24.5 25,17 0,67
063 630 525 091 629 085 .23 238 7 3 2367 0.67
0 9 4 8 24 24,67 0,67
2 [ VILS 75 17. 10. 58 15 26. 177 4l 9 35 2416 066
©) 687 575 294 537 409 554 8.0 963 Foed ] 2 247 0.7 071
2 71 304 8 7 formula 2 25 2319 0,69
3 | VILIO 42. 10. 6.9 2.2 12. 9.6 782 22. I 3 24 24.69 0.69
421 8?3 862 918 74113 374 .82 380 2 2 22’68 0’68
5 ) ,
4 |v2Lio  40. 10. 7.1 26 10. 98 813 10 2 22355 ;‘2"3 8’22
439 759 514 139 035 791 92 914 > 2
5 9 9 3 7 25 259 0,9
s |v3Lio 42, 10, 66 15 13, 1. 773 24, 8 225 2316 066
9 24,5 25,18 0,68

638 309 413 904 041 055 .74 097
6 7 4 8 2
6 | V4L10 44. 11. 69 14 12. 11. 797 24.
081 553 251 271 377 798 .17 175

After application of the feed formulas, the goats are



slaughtered to get their meat and then is analyzed the nutritional
content of the meat.

Table-4. The nutritional valueof goat meat

N Sample Nutritional value of (%)
o Code Dr a Cr Cr Cr Ca B M
ied s ud ud wud E E
m h e e e T (K
ate pr fat cel N cal
ria ote lul /K
in 0s 2)

e

1 Ransum 22, 1,1 17, 22 1,8 3,0 0,6 75
1 92 41 01 51 73 04 38 73

49 5 98 8 5 1 3 3
2 Ransum 30, 09 18, 23 1,7 26 7,1 10
2 60 66 28 87 60 52 98 50,

02 5 70 8 5 9 4 39

3 Ransum 28, 1,0 18, 22 1,2 23 49 97
3 40 62 80 8 58 25 93 77

2 9 37 3 4 1 5 8

Ruminants abdomen consists of four parts, namely the
rumen, reticulum, omasum, and abomasum with the size of
which varies according to age and natural food. Feed rumen
capacity to accommodate as much as 80%, 5% reticulum,
omasum 7-8%, and abomasum 7-8%. This division can be seen
from the shape muscle spincter during contraction. When
considered from the food storage capacity can be known that
the major ingestion of food occurred in the rumen. Saliva is
also important to keep the amount of water in rumen fluid
(Purbajanti, 2013). The process of digestion in the stomach
depends on rumen temperature 37-39°C and pH 6.0 to 6.7 and
in the anaerobic state is the best condition for fermentation and
the end of the fermentation process will be absorbed
continuously by the reticulo rumen (Cunningham, 2002). In the
rumen, there are a large number of microorganisms, which are
primarily anaerobic who do a symbiotic mutualism with the
host animal.

In the digestive system of cattle ruminasia, there is a
process called cud (rumination). Food that has been chewed by
an animal in his mouth then is swallowed to enter into the
rumen. In the rumen occurs destruction of the cell walls of
forage, then the nutrients locked inside the walls of cellulose
can be overhauled by enzymes produced by microorganisms.
The first reform process is certainly not perfect, it will spew
ruminant animals back food contained in the rumen back into
the mouth. The animal will repeat to chew food for a few
moments.

Goat is one kind of ruminant digestion fermentative
do. Fermentative digestion is done with the help of rumen
microorganisms. Fermentation produces protein peptides,
amino acids, ammonia, volatile fatty acids, and carbon dioxide
(McDonald, 2002).

Based on the food digestion process then will be
greatly assisted if the food consumed by animals exist in the
form of "partially digested" therefore The Water hyacinth is
used as one component of the feed formula should be fermented
in advance to assist in the digestion of food is to mechanical or
chemical, kale should be made rending be more subtle
(mechanical aids digestion of food) and ampas tahu as a third
component, add the protein content in feed formula and bring a
distinctive aroma that stimulates appetite goats.

Provision of various types of feed formulas has created
arole in this study have an impact on weight gain or animal
biomass trials. Based on Table 1 on weight gain of goats, feed
formula III gives the best average weight gain than that for
formula I and II. Weight gain of goats with feed formula III is
0.71 kg within 10 days or 2.13 kg per month. While weight gain
of goats that is given feed formula I and II 0.67 per 10 days or
2,01kg per month. When compared to weight gain with
conventional feed goats (1.5 Kg per month) are actually three
types of rations were formulated in this study is better than
conventional feed, but the feed ration III is the highest weight
gain results.

Feed formula III consists of components ampas
tahu/pulp 35%, 35% Water hyacinth-fermented, dried kale 30%
while the feed formula I contain ampas tahu/ pulp 30%, Water
hyacinth-fermented 35%, 35% dried kale. Feed formula II
consists of ampas tahu/pulp 35%, 30% Water hyacinth-
fermented, dried kale 35%. When considered in the feed
formula III the pulp out high and high Water hyacinth-
fermented strongly supports the quality of feed. The ampastahu
contains protein, Water hyacinth-fermented also highly
nutritious and livestock are also high appetite with weight gain
goat thus also the highest. The dried kale high percentage less
supportive of growth in weight because it has not become
fodder "partially digested" so that undernutrition can be taken
to the maximum.

Actually, all three types of feed formulas are made in
this research have high nutritional value and can trigger weight
gain better than conventional feed. High nutritional value of
afeed can definitely trigger weight gain faster. Mc Donald et al.
(2002) states that the growth of live stock is controlled by the
consumption of nutrients, especially energy consumption.

Weight gain, due to the dry ingredients in the feed
requirements has been met, and also due to the results of
protein and carbohydrate fermentation product which are higher
than conventional feed so that the resulting growth is also
better. This is consistent with the statement of Soepranianondo
(2005), that if the process of metabolism in ruminant good, then
the fermentation product in the form of amino acids, ammonia-
N and volatile fatty acids in the rumen will be high. As we
know that for the growth of livestock amino acid required for
the formation of the protein network while volatile fatty acids
are used as a source of energy that the rest will be used as a fat
Or energy reserves.

Boediono (1997) said that the increase in the rate of
weight gain can be obtained by increasing the amount of feed
composition, as is well known that the feed containing nutrients
in sufficient quantities allowing livestock to grow. Therefore,
the overall goat feed formulas in this study grew faster than
those fed the conventional goat.

Based on Table 4 above it can be seen that the protein
content of goat meat that is given three kinds feed formula is
made in this research is higher (feed I = 17.0198%, ration II =
18.2870, ration IIT = 18.8037) when compared with the levels
of protein goat meat with the conventional feed(16.6%)
(Anonim$, 2012). In addition to increased protein content, the
feed formulas developed in this study also produce goat meat is
low-fat content. According Anonim (2012) the fat of meat goat
generally contain up to 9.2%, while based on the results of the
analysis of goat meat with feed formula I is 2.2518% fat
content, the fat content of goat meat with feed formula II
amounted to 2.3878% and ration III produce goat meat with fat
content 2.2833%. Based on the results of the analysis of the



data obtained can be stated that the feed formulas were
developed in this study has the potential to produce goat meat
with the low fat and high protein.

Composition and nutritional value of feed are very
influential on the physical and physiological condition of the
goat. According to Socheh (2012), nutrient content of feed
affects the quality of goat meat and goat hormonal conditions.
Furthermore, the physiological processes that occur will affect
the quality of meat especially level of protein and fat.

4. CONCLUSSION

The fermented Water hyacinth is feasible as the
component of ruminant feed formulas. Feed formulas were
developed in this study resulted in weight gain of goats is larger
(2:07 kg per month) than that of goats with a conventional feed
(1.5 kg per month). Feed formula Ill is the best formula to
trigger weight gain goat (2.13 kg per month) is compared with
feed formulas I and Il (2:01 kg per month). While the protein
content of goat meat with feed formulas are developed in this
study increase of about 1% when is compared to the goat meat
with the feed conventional feed. The level of fat in the goat
meat with the feed formula are developed in this study
experienced a decline of about 7%.
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