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Abstract: Rumen fluid has enormous polential in reducing fiber content. 1t can utilize in hvdrolvzing vegetable waste
containing cellulose. This study aims to analyze the nutrition of vegetable waste invitro using rumen fluid. This research uses a
factorial pattem with the complete randomized complete design. The first factor was the dosage of rumen fluid 10, 2%0. 3%,
and the second element was four days. six days, eight days, ten days in the process of lermentation ol vegeggge waste. The
results showed that fermentation of vegetable waste with rumen fluid #ke. length of incubation time. and interaction were
both sigmfticant (I' - 0 05y atfecting crude fiber content and carbohydrate content of the vegetabl e | e single-acting dose
of the rumen fluid, the incubation time of the vegetable waste. and the combination of bofffhad no significant effect (P> 0.05)
on the crude Lot content. | he different rumen llind dose m::ltmuum the vegetable waste had a sigmibicant impact (p - 0.03) to
the crude protemn content. But not the time of fermentation (p- 0.05) and the nteraction of both (p- 0.05) The results
concluded that to produce quality nutrition of vegetable waste should be fermented by using dose 3%0 rumen liquid and four
davs mcubation.
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However. in the utilization of vegetable waste 1s constrained
on high cellulose content (Mumi and Darmawati. 2016). thus
inhibiting the digestibility of feed (Dedi Jusadi et al.. 2013).
To overcome cellulose content use rumen fluids capable of
hydrolvzing fibers through the incubation process. since

1. Introduction

Rumen fluid 1s an amimal slaughterhouse, and its
avatlability 15 verv  abundant  which will  pollute  the
environment if not handled properly. While rumen fluid has

ecnormous potential i reducig fiber content because the
mmen [luid microorganism contains cellulase and amylase
enzvmes capahle of hvdrolvzing the feed (Andriani. 2015)
Therelore, rumen [Tuid has the potential to decrease the fiber
of vegetable waste as feed raw matenial.

The vegetable waste contains water that s high enough
that easily damaged and pollute the environment. So far,
vegetable waste is only used as raw matenal for animal feed.
while for aquatic organisms feed has not been utilized.
Seeing the potential of vegetable waste is so great. it s
necessany' W further examine its utlization opportunities as
vannamei shnmp feed ingredients. The vegetable waste
contains  crude  protein 22.63%.  crude  fiber  30.71%.

rumen fluid produces cellulase. amvlase. protease. fitase. and
lipase enz__nes (Fitrilivani, 2011): rumen ox fluid contains
cellulase, amvlase, protease. xvlanase, mannanase, and fifase

ce et al o Zoa2)y Further Martin et al. (1999) explain 1 that
carbohydrate digesting enzymes in rumen fluid include

nilase,  Xvlanase.  avicelase ¢+ D-glucosidase.  o-L.-
arabinoluranosidase, petd-glucosidase. and pridxyiosidase.
whereas according to Budiansvah (2010 ). that rumen fluid
contams cellulase, xyvlanase, mannanase, amylase, protease,
and fitase enzvmes capable of hydrolvzing local feed
ngredients

The study was reported by (Budiansyah et al. 2011). that
rumen fluid enzyme with an optimum dose of 2.5% able to
hydrolyze local rice bran, sovbean meal and copra flour for
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cassava [lour and palm kemel powder optimum dose 2.0%.
for sovbean-based broiler feed i1s 1.0%. The use of rumen
fuid i the vegetable fermentanon process of 10-15 ml. kg
can increase the nutrient content of fermented vegetable
waste fo™ilapia feed and increase the activity of amvlase
CZVING (Musdhs bbbl - NN ). piasiasion 4bbot s b o diia - MINULE),
cellulase (0°124 il * min) (Mumni and Darmawati. 2016).
Based on this. the use of mmen fuid is expected (o
hvdrolyze crude fiber vegetable waste is high so that it can
improve the digestibility of feed. This study aims to analyze
the nutrition of vegetable waste invitro using rumen fluid as
feed raw malerial.

2. Methods
2. I. Time and Place

This research conducted at the Laboratory of Rescarch
Center of Maros Brackish Water Research Development.
Laboratory ol Ammal Feed and Chemistry ol Unhas
Agriculture Facultv. The studv was conducted for two
months. starting from September 2016 until November 2017.

2 H&tﬂn‘h Procedure
2.2.1. Preparation of Rumen Fluid

Cow mumen flud wok from the Sungguminasa Amimal
Slaughterhouse of Gowa Regency. Cow's rumen fluid is
made rom the cow rumen contents by filtation (filiering
with a cotion cloth) at a temperature of 40 C. The extract of
rumen fluid enzvme extract is obtained by method Lee et al .
(2002).

2.2.2. Fermentation Process Vegetable Waste

Vegetable waste used in the study is mustard, cabbage.
kale. and carrots obtained from the market of Sungguminasa.
Gowa regency 250 cach. The rescarch begins with a rough
cut of vegetable waste and milled. Vegetable waste inserted
into the plastic clip added 0% molasses and rumen flnd
with a dose of 1. 2, 3% tightly sealed and incubated with
periods of 4. 6. 8 and ten davs anacrobically. then stored i a
box to keep the room temperature equal. After the incubation
process is finished stored in the freezer to stop the action of
the rumen fluid enzyme. then chemically analyzed m the
laboratorv.

2.2.3. Quality Analysis of Vegetable Waste

The report of the qualitv of fermented vegetable waste
using rumen fluid with dilferentgggubation ume analyzed at
the end of the studv including protein content fat content
fiber  content content conceming  AOAC

method (2005).

carbolivdrate

2.3. Data Analysis

The data obtaned from the test results  proximate.
analvzed using analysis vaniance. If the treatment has a real
effect. then proceed with Duncan Test.

3. Results

Reeh Profein Content of Veretinie Wast@ N reatment of
different rumen [luid dose on vegetable waste had signiticant
effect (p <Uf§S) on crude protein content. but not with
fermentation time (p - 0 05) and mteraction of both (p 0.05)
The average rough protein content of rumen fermented liquid
1s presented in Table |

Table 1. Average mugh pmiein of vegetable waste from rumen fermentation

Rumen Fluid Dose Rough protein Vegetable Waste
1% 18 35
2. 19 84db
3 20.401b

Descnption  the average value v the same column followed by diflerent
leticrs of the superseript shows significantly different values (p <0-05)

The Duncan test of the rumen Mud dosage to the ciude
protein content of the vegetable waste showed that the 1%
dosage of the crude protemn was lower and different from the
2% and 3% doses. but the 2% and 3% rumen fluid dosage
treatment was the same

WBvels of Crude Fiber | egetable Waste

The crde fiker conf®r SFfermeRtcd verctahle waste e
presented in Table 2. Lhc scailt ol the sanwice analysis
showed thlll the rumen fluid dosage ftreatment and the
mcubation tme had a ssemficant gRot ip 0035y and there
was an interaction between the two on the crude fiber content

IR vegetab Ihe Duncan test results showed that
the crude fiber content of the vepetable waste in the 3%
incubation (oatrent of 4.6 8. and ten davs incub™on were
not different. but lower than the other treatments. i b ciude
fiker content of vesetahle waste at 1%0 incubation treatment 4
and six days. 2% mcubation four days 15 not different. but
higher than other treatments. The interaction between doses
of rumen flnd with length of incubation time against crude
fiber content (") Vegetable Waste is presented in Figure 1.

le waste

Table 2. Raw fiber comtent levels of numwen fermenied vegetable wasie i all
treatment combinations.

Tr Combi Rough Fiber Content (%)
1% 4 dayvs 16.26:0 22¢
1%s 6 dins 1371 000¢
1% 8 davs 14.65:0 23
1% 10 davs 1374007
2% 4 davs 15810097
2% 6 davs 14.52:0 41
2% Xdns 1342000
2% 10 davs 13.22:0 35"
3%s 4 dans 11 086"
3%¢-6 days 11.56:0.77*
3% R davs 1233007
3 10 davs 12,730 02%*

Diesenption THe rente oF qnabats of ¢ vanous ST e combinations

| sgmificant eitect (1 0 0%) om the crudy fiber content of vegetable wasie

from rumen fermentation
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Fignre I. Interaction benveen doses of rumen flud with length of incubation time on crude fiber comtent (%) Legetable Wasie.

Figure | shows that oil fiber of vegetable waste in rumen
fluid dose treatment 1s %o and 2%s higher than 3%e dose. But
at incubation time six days to 10 days, there is a decrease of
crude fiber at 170 dose and 2%0 rumen Muid. whereas dosc 3%
relative elevated levels of oil fiber to 10 days mcubation
time

Raw Fairy Content of Vegetable Ilaste

The rough fat content of vegetable waste from rumen fluid
fermentation n all treatment combmations is presented n
Table 3. Variance analvsis showed that both single-dose
rumen fluid. an incfation time of vegetable waste and a
combination of both had no significant effect (P~ 0.05) on fat
content rude.

Table 3. Raw fai content of vegetable waste from rumen fhiid fermentation mn
all treatwiernt combiations.

The level of vegetable waste carbohvdrate produced by
rumen fluid fermentation m all treatment combinations 15
presented in Table 4.

Table 4. Carbolndrate content of vegelable waste  from rwmen flwid
Je ion in all combinati

_catment Combination Content of Non-Nitrogen Extracts (%)

1% ddays 3489:009"
T o da 3561067
Lebdays 33175:013"
1% 10 days 2925:071°
2 4 dn ¥567:322°
' O days 36.21:098"
2°. Rdavs 1586-157"
s 10 da ol OR6Y
3% 4 days 39.85:076%
L I8 71-0R6™
*e_ 8 day 3601 209"
3% 10 davs 3461:084"

Desciiption. The analyvsis of vanous e nent combmations had 3
significant effect (P 0 05) on BETN content of vegetable Waste from rumen

The result of variance analysis showed that rumen fluid
dose treatment and incubation time bad a sizmbicant eftect (p
“0.05) and there was an interaction between the two on the
carbohvdrate content of the vegetable waste. Duncan test
results showed that carbohydrate levels in the treatment of
3% incubation dose four davs different and significantly
higher than the other treatment. Carbohydrate content of

Treatment Rough fat content of vegetable waste from rumen

' (w1 2 fer i tq/.)
T Lahaigs 333017

1% 6days 353002

“s Kd 152-0.72

1%a_ 10 gays 303023

%0 4 das 326-007

2 6 130019

% 8 days 3.75:0.12

e 10 8m= lnu

e 4 du 1o0-028

3246 days 344:028

e Bd 3127:023

3 10 &y 305029

L]

vegetable waste in treatment dose 1% incubation ten days.

scription. The result of analysas of the vanous combination of treatment
azsant clioul O ) by L wsiade Lat oomtemt ol yegetable wasle

10 gk
from rumen fluid fermentation

Based on Table 3. it shows that the doses of rumen fluid 1.
2. and 3% with an incut®on time of 4. 6. 8. ten days give
the same eflect to the cude fat content of the wegelable
waste.

Carbohyvdrate comtent o “vegetable waste

and 2% ncubation ten dayvs same. but lower than other
treatment. The interaction between the rumen fluid dose and
the length of mcubation time against the content of the
extracted material without nitrogen ("o) of vegetable waste is
presented in Figure 2
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Figure 2. Interaction between rumen fluid dosage and length of incubation time on extract content without nitrogen (%) of vegetable waste

The mieracuon relavonship between the rumen uid dose
and the duration of the incubation period (Figure 2) showed
that the carbohvdrate content of the vegetable waste at the
1% and 2% incubation treatments ol four and six davs
significantly lower. but the dose 3% higher. Subsequently.
there was a decrease i carbohydrate levels at 8 and ten days
incubation at all rumen fluid dose treatments. but the 3%
dose remained higher than other treatments.

4. Discussion

High levels of protein at a dose of 3% were due to the
higher doses of rumen [uid. making protease enzyme
activity more optimal in hvdrolvzing the protein content of
vegetable waste in the presence of rumen Muid  protease
enzvmes (Fitrilivani, 2010). The results of research Murni

I Darmawati (2016) obtaimed amvlase enzyme activity
(0250 u/ ml min). protihe (049 u / ml'min). and cellulase
(O TH mimin) on e e of yumen cow fluid i he
prosess lermentaggn of vegetable waste. The occurrence of a
decrease in the emde protein content of vesetshle waste
produced 11 rumen (luid doses o 1%0 and 2% compared with
3% is due to the lower added rumen fluid dose resulting in
low enzvme activity. Dolimska et al. (2012) suggest that
enzyme type and incubation time affect the efficiency of
hvdrolysis and protem concentration.

The high fiber roughage of vegetable waste in the
treatment of dose 1% and 2% of rumen fluid during the
incubation process due W the added dose 15 lower. so the
cellulase enzvme activity of rumen fluid is also not maximal
and takes longer in hvdrolvzing_ : liber of vegetable waste
This is in line with Elwakeel et al. (2007). Alvarez et al.,
Deour b fiber hvdrolysis is allected by the mteraction
between enzvmes. substrates and incubation periods. The
low level of crude fiber content of vegetable waste at 3%
dose with four days mcubation tme due to higher
prescription added. so with four davs incubation time
cellulase enzyme from rumen Mnd has been able o degrade

the complex fiber content in vegela  wasle becomes more
straightforward. The study is in line with the results of the by
Murmi ¢t <l (2017) obtained hie [oveat crude fiber content of
vegetable waste at four days incubation time. This is due o
the svnergistic and complex interactions of the cellulase
enzyme and the xylanase enzyme (Trinci et al.. 1994) (Lee et
al.. 2002). £

Based on Table 3 shows no cifect (1" 005 on [ content
of vegetable waste. caused by lipase enzyme activity in
rumen [luid lower, so it is not maximal in hvdrolvzing
vegetable fat during fermentation by rumen fluid enzyme
{Nalar. 2014). Fitriliani (2010) obtained lower lipase enzyme
activity (001 - 0,00 IU - ml - min)and larger cellulase (1.66
+0.19 U/ nlfPImin): amylase (132 + 0.02 IU / ml / min):
fitase (0.27 + 013 1LV ml 0.07 1t
ml / min); on rumen fluid of sheep.

The low level of vegetable waste carbohvdrate at doses |
and 2% with an incubation time of 4. 6. 8 and ten days is
due to the addition of rumen fluid dose is lower than 3%
treatment so that al mcubation time 15 not maximal
hvdrolvzed vegetable waste caused by low amvlase enzyme
activity. This 1s in line with Giraldo et al. (2008),
suggesting that enzyme activity variesffllepending on
proportion and concentration. a dose ol the ensvme
(Jalilvand et al.. 2008). (Budiansyah et al. 2011). stated that
rumen fluid enzvme with an optimum dose of 2.5%0 able 1o
hvdrolvze the local feed ingredients of rice bran, soybean
flour. and copra flour. for cassava flour and palm kernel
powder optimum dosage of rumen fluid 2.0%, and 1.0%
sovbean-based broiler feed.

min ). protease (1 20 -

5. Conclusion

The research concluded that vegetable waste from rumen
fermented liquid with different incubation time produced the
highest levels of protem. (iber content, fat content. and
carbohvdrate level in 3% dose treatment with four davs
mcubation time
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