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Abstract

Cassava tuber skin (CTS) and soybean husk (SH) are wastes
that can be an alternative feed for poultry because their utilization
does not compete with human needs and has good nutritional
content. Still, high fiber content causes limited use. Improving the
nutritional quality of this waste can be done through fermentation
technology using microorganisms in Probio-7. Theaimis to obtain the
effect of the substrate composition and fermentation time with mi-
croorganisms in the Probio-7 on nutrient quality from the fermented
product. The research method used is experimental with a complete-
ly randomized design (CRD) with a factorial pattern3 x 2 treatments
with three replications. The treatment consisted of factor A (substrate
composition) namely A1 = 90%vCTS + 10% SH, A2= eight0% CTS
+ 20% SH, and A3 = 70% CTS +30% SH. Factor B (fermentation
time) is B1 = six days ,and B2 = eight days. The observed variables
were the increase in protein, nitrogen retention, cellulase enzyme
activity, decreased fiber, and fiber digestibility. The study concludes
that the interaction between the substrate composition of 70% CTS
+ 30% SH and 8 days of fermentation time of a mixture of CTS and
SH fermented with microorganisms in Probio-7 is the best.
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Preliminary
Background

Efforts to increase livestock productivity with obstacles to meeting
feed needs have not been completed in terms of quality, quantity, and
continuity. Feed is one factor that significantly affects the success of a
livestock business because the most significant production costs come
from feed costs. One of the efforts to reduce the cost of expensive feed
is to make your feed, among others, by utilizing waste that is no lon-
ger useful and does not compete with human needs, such as cassava
tuber skin and soybean husk.

The potential for cassava production in Indonesia is quite signifi-
cant, and according to the Central Statistics Agency (2018), cassava
production in Indonesia in 2018 was 19.341.233 tons. Cassava pro-
duction in West Sumatra in 2018 was 201.833 tons. In West Sumatra,
many cassava tubers are processed into various unique foods such as
sweet potato chips, rendang, and others. In the processing process,
waste is produced, such as cassava tuber skin (CTS) [1]. According
to [2], every kilogram of cassava tubers can have 27.3%, CTS which
can pollute the environment if disposed of. Based on the data above,
the potential for CTS in Indonesia in 2018 is 5.280.156.609 tons, and
the potential for CTS in West Sumatra is 55.100.409 tons [3].

Cassava tuber skin has the potential as an alternative feed for poul-
try because it contains nutrients, namely: dry matter 24.61%, protein
rough 10.55%DM, high fiber that is 25.59% DM, crude fat content
1.29%, calcium 0.36%, phosphorus 0.11%, and metabolic energy
2,596.16 kcal/kg, lignin 7.2%,and cellulose 13.8%,andHCN of 109
ppm [4]. According to [5], Cassava peels can only be used up to 7%
in broiler rations because of the high fiber content.

Soybean husks (SH) are waste from the tempe-making industry,
which can be used as an alternative feed for poultry. According to the
Central Statistics Agency (2018), soybean production in Indonesia in
2018 was 982,598 tons, while soybean production in West Sumatra
in 2018 was 2,225.55 tons.100 kg of soybeans produced17.98 kg of
SH or 17.96% [6]. Based on the data above, the potential for SH in
Indonesia in 2018estimate is 176.474.6 tons, and the potential for SH
in West Sumatra is 399.7 tons.

Soybean epidermis (SH) contains nutrients, namely dry matter
23.62%, protein 18.35%DM, high fiber, which is 23.35%, the content
of crude fat 3.04%, ash 3.15% [7], Ca 0.23%, P 0.58% [8], and meta-
bolic energy 2648.30 kcal/kg. Because of the high fiber content, using
soybean husks in broiler rations just up to 10% [9].

In this study, a mixture of CTS and SH was used as a fermenta-
tion substrate. CTS can be used as a carbon source, but the protein
content is low, so it is mixed with SH, which contains higher protein
(protein 18.35%DM)so that a suitable balance of carbon and nitrogen
is obtained for the growth of microorganisms contained in Probio-7.
According to [10] the success of fermentation is influenced by the op-
timum conditions such as substrate composition, substrate thickness,
inoculum dose, and fermentation time.
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Fermentation with microorganisms requires a substrate containing
carbon, nitrogen, minerals, and vitamins for maximum growth and
development. According to [11], the substrate’s composition, espe-
cially the C: N balance is essential for the growth of fungi and bacte-
ria. According to [10] for the development of fungi and molds, a C: N
balance ranging from 13:1 to 18:1.According to [12], a C: N balance
for bacterial growth, namely 7:1 to 10:1.

The mixture of CTS waste with the addition of SH still contains
high fiber, namely: Fiber content in treatment A1 (90% CTS + 10%
SH) was 25.35% DM, in treatment A2 (80% CTS + 20% SH) was
25.15%,and in treatment A3 (70% CTS + 30% SH) which is 24.92%
DM. Reducing the fiber content can be done through fermentation
technology, one of which uses microorganisms contained in Probio-7.
Fermentation is a process of chemical change in the substrate in a
biochemical catalyst, namely an enzyme produced by microbes [13,
14].

Probio-7 contains seven probiotic microorganisms [15].The or-
ganisms in Probio-7 Bacillus subtilis produces protease, amylase,
glucanase, xylanase, chitinase, lipase, and cellulase [16]. Lactobacil-
lus acidophilus produces protease [17, 4] and cellulose [18] Saccharo-
myces cerevisiae produces amylase, protease [19], and cellulase [20].
Aspergillus oryzae produces protease, cellulase, amylase, glutamine,
and lipase [21] .Rhodopseudomonas produces cellulase and hemi-
cellulase [22], Actinomycetes produces lipase, cellulase, xylanase,
chitinase, and protease enzymes [23] and Nitrobacter is a nitrifying
bacterium capable of converting nitrate to nitrite [24].According to
[25] that in probiotics, there are bacteria that can produce several en-
zymes for feed digestion, such as protease, amylase, lipase, and cel-
lulase, which can hydrolyze complex molecules into simpler ones to
facilitate the process of digestion, and absorption of nutrients in the
digestive tract.

Study that fermented cassava peel using 0.3% Natura and an
incubation period of 11 days obtained an increase in the protein of
42.15%, a decrease in the fiber of 40.87%, and received fiber digest-
ibility of 50.11%. [26,27] Reported that soybean husk fermentation
using microorganisms in Effective Mikroorganimse 4 (EM4) for six
days increased the protein by 18.85%, and a decrease in the fiber of
6.86%. According to [28], fermented soybean husk with Aspergillus
niger resulted in a reduction of 36.32% fiber and 3350 kcal/kg meta-
bolic energy.

Results fermentation research using commercial probiotics con-
taining Lactobacter, Acetobacter, and yeast bacteria. In surimi waste
by [29] with a commercial probiotic dose of 9%andseven days of fer-
mentation can reduce the water content from 11.45% to 9.61%and
increase protein from 56.09% to 69.97% (increased protein 19.83%).
According to [4], who reported that pineapple peel fermentation with
Probio-7 for eight days, protein increased by 46.48%, and nitrogen
retention was 56.73%.

Substrate composition and optimum fermentation time with mi-
croorganisms in Probio-7 need to be studied because it will affect the
increase in protein, cellulase enzyme activity, and decreased fiber
from a mixture of CTS and SH. The increase in protein after fermen-
tation does not necessarily increase the protein quality, so it is neces-
sary to study the protein quality of fermented products by measuring
nitrogen retention in broilers.The longer the fermentation caused, the
higher the activity of the cellulase enzyme and the more overhauled
cellulose, resulting in a decrease in the fiber content. Low fiber will
affect the digestibility of fiber.
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Materials and Methods
Materials

The raw materials used are cassava peels obtained from the potato
chip manufacturing site in East Padang District and soybean husks
obtained from the tempe processing industry in East Padang District,
Padang City, West Sumatra. The microorganisms in Probio-7 were
obtained from a poultry shop. Other materials used consist of chemi-
cals for proximate analysis (protein). The experimental cattle used to
test nitrogen retention and fiber digestibility were 20 broilers (1eight
chickens for treatment and two chickens for endogenous N) aged six
weeks with a weight of + 1,500 grams. The equipment used in this
study consisted of an analytical balance, autoclave, oven, a set of
equipment for protein analysis, fiber, cellulase enzyme activity, and
metabolic cage and equipment.

Research methods
Experimental design

This study used an experimental method with an experimental
design, namely a completely randomized design (CRD) with 3 x 2
factorial patterns with three replications. The treatment factors given
are:

Factor A is the composition of the substrate

A1 =90% cassava root skin + 10% soybean husk
A2 = 80% cassava root skin + 20% soybean husk
A3 =70% cassava root skin + 30% soybean husk
Factor B is the length of fermentation

B1 = 6 days fermentation time

B2 =8 days of fermentation

Observed variables: Increase in Protein (%DM, Nitrogen Retention
(%DM), Cellulase Enzyme Activity (U/ml), Decrease in Fiber (%
DM), and Fiber Digestibility (% DM).

Fermentation with microorganisms in Probio-7

The substrate used was 500 grams fresh according to the treat-
ment, namely: Al =90% CTS + 10% SH, A2 = 80% CTS + 20% SH,
and A3 =70% CTS + 30% SH. The substrate is inserted into the plas-
tic and then homogenized. Furthermore, the substrate was sterilized
using an autoclave (121°C, 15 minutes), then allowed to cool down to
room temperature (25-30°C). The substrate was inoculated with 1%
Probio-7, stirred until evenly distributed and incubated according to
the treatment (6 days and 8 days) in facultative anaerobes. After the
incubation is complete, the product is weighted to determine its fresh
weight. The fermented product was taken as much as 10 grams per
sample to analyze cellulase enzyme activity and stored in the freezer
before use. Then put into the oven (80°C, 2 hours) to kill the mi-
crobes, dried in the oven (60°C, 10 hours), then ground, and analyzed
for protein and fiber.

Data analysis

The data were analyzed statistically by analysis of variance ac-
cording to a completely randomized design with 3 x 2 factorial pat-
terns with three replications. Differences between treatments were
tested using Duncan’s Multiple Range Test (DMRT) according to
[30].
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Results

Effect of Substrate Composition and Duration of Fermen-
tation with Microorganisms in Probio-7 on the Nutrient
Content of Mixed Cassava Peel and Soybean Husk Skin

Effect of Substrate Composition and Fermentation Time with Mi-
croorganisms in Probio-7 on the increase in protein shown in Table 1,
on nitrogen retention in Table 2, on cellulase enzyme activity in Table
3, on a decrease in fiber in Table 4, and fiber digestibility in Table 5 of
a mixture of cassava tuber skin, and soybean husk.

Factor A Factor B (Long Fermentation) Average
Substrate Composition BI (6 days) B2 (8 days)

(CTS: SH)
A1 (90:10) 46.39d 69.38b 57.89b
A2 (80:20) 47.05¢ 70.99a 59.02a
A3 (70:30) 47.32¢ 71.14a 59.23a

Average 46.92b 70,50a

SE 0.13

Table 1: Increase in protein from a mixture of cassava tuber skin and soy-
bean husk fermented with microorganisms in Probio-7.

Note: ** = Very significant effect (P<0.01)
CTS = cassava tuber skin
SH = Soybean husk

Protein content before fermentation in treatment A1 was 11.33%,
in treatment A2 was 12.11%, and in A3 was 12.89%. Fermentation
with microorganisms in Probio-7 increases protein from the fer-
mented product, shown in Table 1.

The most significant increase in protein in treatment A3B2 (mix-
ture of 70% CTS + 30% SH with a fermentation time of eight days),
which was 71.14% DM, and the lowest increase in protein in treat-
ment A1B1 (mixture of 90% CTS + 10% SH with fermentation time)
6 days) which is 46.39% DM.

Factor A Factor B (Long Fermentation) Average
Substrate Composition

(CTS: SH) B1 (6 days) B2 (8days)
Al (90:10) 0.25d 1.54b 0.90a
A2 (80:20) 0.73¢ 1.78a 1.26a
A3 (70:30) 0.88¢c 1.89a 1.39b

Average 0.62a 1.74b

SE 0.056

Table 3: Cellulase enzyme activity of a mixture of cassava tuber skin and
soybean husk fermented with microorganisms in Probio-7.

Note: ** = Very significant effect (P<0.01)

Factor A Factor B (Long Fermentation) Average
Substrate Composition B1 (8 days) B2 (8days)
Al (90:10) 21.92d 43.48b 32.70a
A2 (8t0:20) 26.94¢ 46.04a 36.49a
A3 (70:30) 27.93¢ 47.01a 37.47b
Average 25.60a 45.51b
SE 0.377

Table 4: Decrease in fiber from a mixture of cassava tuber skin and soy-
bean husk fermented with microorganisms in Probio-7.

Note: ** = Very significant effect (P<0.01)

A1B1 (substrate composition of 90% CTS + 10% SH, and long fer-
mentation six days) that is 21.92%.

Factor A Factor B (Long Fermentation)
Substrate Composition Average
B1 (6 days) B2 (8days)
(CTS: SH)
Al (90:10) 42.70d 53.02b 47.86a
A2 (80:20) 45.82¢ 59.36a 52.59a
A3 (70:30) 46.76¢ 60.35a 53.56b
Average 45.09a 57.58a

Factor A Factor B (Long Fermentation) Average
SUbStr(a(t:eT:’rsng ?Sim’" BI (6 days) B2 (8 days)
Al (90:10) 53.35d 57.11b 55.23b
A2 (80:20) 54.02¢ 58.32a 58.17a
A3 (70:30) 54.11c 58.57a 56.34a
Average 53.83b 58.00a
SE 0.09
Table 2: Nitrogen retention from a mixture of cassava tuber skin and soy-
bean husk fermented with microorganisms in Probio-7.
Note: ** = Very significant effect (P<0.01)

The highest nitrogen retention in the A3B2 treatment (substrate
composition of 70% CTS + 30% SH, and fermentation time of eight
days), which was 58.57%, and the lowest nitrogen retention in treat-
ment A1B1 (substrate composition of 90% CTS + 10% SH, and long
fermentation six days) that is 53.35%.

The decrease in fiber in the A3B2 treatment (substrate composi-
tion of 70% CTS + 30% SH, and fermentation time of eight days) was
high, 47.01%, and the lowest decrease in fiber was found in treatment

Table 5: Digestibility of fiber from a mixture of cassava tuber skin and
soybean husk fermented with microorganisms in Probio-7.

Description: ** = very significant effect (P>0.01)

CTS = cassava tuber skin

SH = soybean husk
The highest fiber digestibility was found in the A3B2 treatment
(substrate composition of 70% CTS + 30% SH, and fermentation time
of eight days), which was 60.35%, and the lowest digestibility of fiber
was found in treatment A1B1 (substrate composition of 90% CTS +
10% SH, and long fermentation six days) that is 42.70%.

Discussion
Effect of Treatment on Increase in Protein (%DM)

In the A3B2and A2B2 treatments, increased protein compared to
other treatments. The substrate composition was caused by increasing
the addition of SH as a nitrogen source and a longer fermentation
time (8 days). More microorganisms grew and thrived on the sub-
strate, which was indicated by the high total colonies on the substrate.
Microorganisms use food substances on the substrate as an energy
source to grow, develop, and produce enzymes. To break down food

J Anim Res Vet Sci ISSN: 2639-3751, Open Access Journal

Volume 4 « Issue 1 « 100030
DOI: 10.24966/ARVS-3751/100030



D:\Sindhu\PDFs\Articles\2021\Herald\12 Dec\HARVS\HARVS-21-008\10.24966\ARVS-3751\100030

Citation: Nuraini, Erpomen, Sukma PW, Khairiyah N (2021) Increasing Nutritional Quality from the Mixture of Wood Tuber Skin, and Fermented Soya Bean

Instruction with Microorganisms in Probio-7. ] Anim Res Vet Sci 4: 030.

ePage 4 of 7 e

substances from complex molecules into simpler molecules. Carbo-
hydrates are broken down into glucose, proteins into amino acids,
and fats into fatty acids. The resulting molecules water so that the
water content increases and the dry matter decrease [31]. The low dry
matter content causes the protein percentage to increase. According
to [32] that the low dry matter content due to the breakdown of food
substances by enzymes contained in Probio-7 causes the protein qual-
ity of fermented products to increase.

In the A3B2 and A2B2 treatments, the growth was Fertil. It is in-
fluenced by the balance of carbon and nitrogen elements in the sub-
strate. In the A3B2 treatment, the balance of C: N was 13.82:1,and in
the A2B2 treatment, it was 14.97:1. According to [11], the substrate’s
composition, especially the C: N balance is essential for microbial
growth because it can be a limiting factor in microbial metabolism if
it is not balanced. According to [10] for the development of molds and
fungi, a C: N balance is needed, ranging from 13:1 to 18:1. According
to [12], a C: N balance is required for bacterial growth, namely 7:1 to
10:1.

During fermentation, the microorganisms contained in Probio-7
produce protease enzymes, namely B. subtilis [16], L. acidophilus
[17, 4], S. cerevisiae [19], A. oryzae [21], and Actinomycetes [23].
Protease enzymes can remodel protein ingredients into amino acids,
which the animal’s body will later absorb. [13] Stated that the in-
crease in protein during the fermentation process is due to enzymes
produced by microbes. The higher the number of microbes in the fer-
mentation process, the more enzymes produced. According to [33]
that enzymes are catalysts and are classified as proteins.

The increase in proteinis caused by the contribution of protein
sources from the microbial body due to more growth .According to
[7], there is additional protein donated from microbial cells due to
their development, which produces single cell protein products (PST)
or cell biomass containing about 31-51% protein of fermented prod-
ucts increases .Added by [34], who stated that informing PST, the
protein from microbes and the substrate protein could not be separat-
ed because it affects the product’s protein content.

During fermentation, microbes also donate nucleic acids from their
bodies which are products of NPN (Non-Protein Nitrogen) which can
cause the protein to increase. According to [35], protein consists of
pure protein (a combination of amino acids linked by peptide bonds)
and NPN. According to [36] that fungi (molds and mushrooms) con-
tain 31-50% protein, and 9-14% nucleic acid, bacteria contain 72-
78% protein, and 8-16% nucleic acid, yeast contains 47-53% protein.
, and 5-9.5% nucleic acids, and algae containing 47-63% protein, and
8-10% nucleic acids.

The increase in protein in the A1B1 treatment (substrate compo-
sition of 90% CTS + 10% SH with a fermentation time of six days)
was low. It was caused by the substrate with the addition of less SH
as a nitrogen source and shorter fermentation time so that the mi-
croorganisms that grew and developed were slightly marked with a
low total colony in the A1B1 treatment, which was 3.7 x 10'3CFU/g.
Less growth of microorganisms is also caused by the high C:N bal-
ance. In the A1B1 treatment, the C: N balance was obtained, which
was 16.27:1. Visually, the biomass of microorganisms growing in the
A1BI treatment was less so that the protein contributed by the mi-
crobes was also small, resulting in a lower increase in protein.

The increase in protein in the A3B2 treatment (substrate com-
position of 70% CTS + 30% SH with eight days of fermentation)
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was 71.14% DM. This result is higher than Burhan’s (2016) study
that fermented cassava peel with 0.3% Natura organic decomposer
with an incubation period of 11 days, an increase in the protein of
47.24%. Soybean skin fermentation with EM4 for six days received
an increase in the protein of 18.85% [27].

Effect of Treatment on Nitrogen Retention (% DM)

The high nitrogen retention in A3B2and A2B2 treatments was
caused by the high protein content of fermented products in A3B2,
and A2B2 treatments, namely 22.06%and 20.71%, which resulted in
high protein consumption, namely 2.13 g/head and 2.09 g/head. The
high content of protein in the A3B2 and A2B2 treatments was caused
by the suitable substrate composition between CTS and SH (with the
addition of COA as a nitrogen source) and the longer fermentation
time so that more microorganisms grew and grew (total colonies
were higher in the A3B2, and A3B2 treatments). A2B2 are 3.9 x 1022
CFU/g, and 3.7 x 102 CFU/g, respectively). The high nitrogen reten-
tion is influenced by feed consumption, especially protein consump-
tion. If the protein quality is low, the nitrogen retention produced is
also common [13]. Added by [37] states that rations are containing
good quality protein cause high palatability so that high ration con-
sumption results in increased protein consumption. Consumption of
high protein causes the amount of nitrogen absorbed by livestock to
release less nitrogen. According to [13], if the nitrogen consumed is
more significant than that excreted through the feces, a positive bal-
ance is achieved, meaning that the chicken body can absorb nitrogen
so that the livestock body utilizes more nitrogen.

The nitrogen retention in the A1B1 treatment (substrate compo-
sition of 90% CTS + 10% SH with six days of fermentation) was
low. Caused the addition of less SH as a nitrogen source and shorter
fermentation time so that fewer microorganisms grew on the substrate
It was so protein-reduced. Donation is also lower, so that protein con-
sumption is also low. Protein content in A1B1 treatment was 16.59%
DM with a lower protein consumption of 1.9eight g/head. It causes
the nitrogen retained by livestock to be also lower.

According to [38], if the protein quality is low or one of the ami-
no acids is missing, the nitrogen retention produced will be below.
[39] State that low protein quality results in low protein consumption.
The absorbed amino acids are also expected, and nitrogen retention is
more deficient. According to [40], feeds with low protein content will
move more quickly from the digestive tract than feeds that contain
high protein, so that more nitrogen comes out than is left in the body.
Nitrogen retention in the A3B2 treatment (substrate composition 70%
CTS + 30% SH with eight days of fermentation) was Seight.57%.
This result is higher than that obtained by Putri (201six), who stat-
ed that the fermentation of cassava tuber skin flour with Effective
Microorganisms 4 (EM4) for 11 days obtained nitrogen retention of
2six.41%. The A3B2 treatment was the best and continued testing
the content of other food substances, namely fiber 13.21%, crude fat
3.92%, Ca 0.24%, total P 1.33%, and metabolic energy 3265.32 kcal/
kg.

Effect of Treatment on Cellulase Enzyme Activity (U/ml)

The activity of cellulase enzymes in A3B2 and A2B2 treatments
was high because of the increasing addition of SH as a nitrogen
source and the longer fermentation time (8 days). Many microor-
ganisms grew, and cellulase enzyme activity increased. According
to [41], the longer the fermentation, the higher the cellulase enzyme
activity produced. The increased activity of the cellulase enzyme was
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related to the number of microorganisms that grew more with an en-
tire colony of A3B2 3.9x10*CFU/g, and A2B2, i.e., 3.7x10% CFU/g.
In Probio-7,some organisms produce cellulase enzymes, namely: Ba-
cillus subtilis, Lactobacillus acidophilus, Actinomycetes, Aspergillus,
oryzae, Saccharomyces cerevisiae, and Rhodopseudomonas.

According to [42], if the cellulase enzyme activity is high, more
enzymes will enter the fiber network. According to [10] factors that af-
fect cellulase enzyme activity are substrate concentration, incubation
time, temperature, and pH. Cellulase enzymes can degrade cellulose
through a catalytic process to release sugar (glucose) [43]. According
to [10] that complete enzymatic hydrolysis requires a synergistic ac-
tion of 3 types of cellulase enzymes. First, endo-1, 4-B-D-glucanase
(endocellulose, carboxymethyl cellulose, or CMCase), which breaks
down cellulose polymers randomly at -1,4-glycoside internal bonds
to produce oligo-dextrins with varying chain lengths. Second, Exo-
1,4-B-D-glucanase (cellobiohydrolase) breaks cellulose to produce
cellobiose and glucose. Third, -glucosidase (cellobiose) breaks down
cellobiose to produce glucose.

The activity of the cellulase enzyme in the A1B1 is low. Treatment
(Substrate composition of 90% CTS + 10% SH with a fermentation
time of eight days) which is 0.25 U/ml, is caused by the design of the
cassava tuber skin substrate is more than soybean husk with a short
fermentation time (6 days). With the decreasing length of fermenta-
tion, the microbes also decreased, indicated by a small total colony of
3.7 x 10" CFU/g. In line with that, the cellulase enzyme activity is
also getting lower. Shorter fermentation time causes fewer microor-
ganisms to grow and develop, producing fewer enzymes. According
to [44], the length of fermentation is related to the time for microbes
to grow and reproduce and affect the cellulase enzyme activity.

In this study, the A3B2 treatment (substrate composition 70% CTS
+ 30% SH with a fermentation time of eight days), fermented with
microorganisms in Probio-7, obtained a cellulase enzyme activity of
1.89 U/ml. The results of this study are higher than those obtained
by [19]. The cellulase enzyme activity of pineapple peel fermented 8
days with Probio-7received cellulase enzyme activity of 1.78 U/ml.

Effect of Treatment on Decrease in Fiber (% DM)

The fiber content of the mixture of cassava tuber skin and soybean
husk before fermentation in treatment A1 was 25.37% BK, treatment
A2 was 25.15% DM, and treatment A3 was 24.92% BK. After fer-
mentation, there was a decrease in fiber, which can be seen in table
4. The reduction in fiber high was found in the A3B2 treatment (70%
CTS + 30% SH substrate composition with eight days of fermenta-
tion), which was 47.01% DM, and the lowest was in the treatment
A1BI1 (substrate composition 90:10, and fermentation time six days)
is 21.92%BK.

The high decrease in fiber in the A3B2 and A2B2 treatments com-
pared to other treatments was due to the suitable substrate composi-
tion with the increased use of SH as a nitrogen source and the longer
fermentation time (eight days) more microorganisms grew and repro-
duced on the substrate. The growth of more fertile microorganisms
in the A3B2 and A2B2 treatments was influenced by the balance of
C and N on the substrate. In the A3B2 treatment, the C: N balance
was obtained, namely 13.8:1, and in the A2B2 treatment, which was
14.97:1, this balance was lower than the other treatments.

The addition of carbon (C) or nitrogen (N) sources in the substrate
significantly affects the metabolic activity of microbes. According to
[45], carbon and nitrogen sources in the correct ratio are needed to
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propagate and produce enzymes. It was added by [46] that nitrogen
sources have always been an essential nutrient for fungal growth and
enzyme production. According to [10] For the growth of molds, and
fungi, a C: N balance is needed, ranging from 13:1 to 18:1. According
to [11], the substrate’s composition, especially the C: N balance, is
essential for microbial growth because it can be a limiting factor in
microbial metabolism if it is not balanced.

The fertile microbial growth in the A3B2 and A2B2 treatments
was indicated by the high total colonies in the A3B2 treatment, which
was 3.9 x 1022 CFU/g, and the whole colonies in the A2B2 treatment
3.7 x 102 CFU/g compared to other treatments. Microorganisms that
grow a lot will cause higher cellulase enzyme activity successively.
Participated in the A3B2, and A2B2 treatments, namely 1.89 U/ml,
and 1.78 U/ml .As a result, the fiber content was lower. [47] stated
that the higher the cellulase activity, the more cellulose could be de-
graded into glucose. At the end of the fermentation, the amount of fi-
ber decreases. In A3B2 and A2B2 treatments (eight days fermentation
time), the microorganism found are Actinomycetes, Saccharomyces
cerevisiae, Aspergillus oryzae, Rhodopseudomonas, and Lactobacil-
lus acidophilus. The cellulase enzyme found in Probio-7 will use the
food substances in the substrate and degrade them into simple sugars
to support their life needs.

The low decrease in fiber in the A1B1 treatment (substrate compo-
sition of 90% CTS + 10% SH with a fermentation time of six days),
which was 22.16% DM, was caused by the design of the substrate
with the addition of SH as a nitrogen source which was less. The fer-
mentation time was shorter so thatmicrobial growth was not optimal,
indicated by the low total colony in the A1B1 treatment, which was
3.7 x 10'® CFU/g. Microorganisms that grow a little also cause the
cellulase enzyme activity to be lower at 0.25 U/ml. The intense activ-
ity of the resulting cellulase enzyme causes only a small amount of
cellulose to be broken down so that the decrease in fiber is low [48].
The decrease in selected fiber was found in the A3B2 treatment (sub-
strate composition 70% CTS + 30% SH with eight days of fermenta-
tion) of 47.01%. The results of this study were higher than those ob-
tained by Burhan (2016) that in cassava peel fermented using Natura
0.3%, and incubation time of 11 days, there was a decrease in the fiber
0f 40.87%. This result is also higher than [28] that fermented soybean
husk with Aspergillus niger decreased fiber by 36.32%.

Effect of Treatment on Digestibility of Fiber (% DM)

The high fiber digestibility in the A3B2 and A2B2 treatments re-
sulted from a higher fiber decrease. This is related to the higher activ-
ity of the cellulase enzyme in both treatments to break down cellulose
into glucose; as a result, the fiber content is low so that the digestibil-
ity of fiber is higher. Digestibility of fiber has a negative relationship
with fiber [40, 10] Stated that the digestibility of fiber depends on
fiber in feed ingredients. the higher the fiber content, the lower the
digestibility of fiber due to the limitations of poultry to digest fiber.
Conversely, the lower the fiber content, the higher the digestibility of
fiber.

The low digestibility of fiber in the A1B1 treatment was caused by
the decrease in fiber, which was also lower (the fiber content was still
high) in the A1B1 treatment. The high fiber was associated with low
cellulase enzyme activity in A1B1 treatment; to break down cellulose
into glucose so that the digestibility of fiber was lower. According to
[49], fiber content in feed ingredients, fiber composition, and micro-
organism activity can affect fiber digestibility. According to [50] that
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the high fiber content in the ration causes the birds to feel full quickly
because the fiber is bulky (thick) as a result of the consumption of the
ration decreases while the need for nutrients has not been met; as a
result, the performance of the livestock decreases.

The digestibility of the selected fiber was found in the A3B2 treat-
ment (70% CTS + 30% SH substrate composition and eight days of
fermentation), which was six0.35%. The results of this study are high-
er than the digestibility of fiber obtained by [51-62] that cassava peel
fermentation using Bacillus amyloliquefaciens bacteria with Inocu-
lum dose of 3%, and fermentation time of 4 days obtained fiber di-
gestibility of 44.45%. This result is also higher than Burhan’s (2016)
that in cassava peel fermented using Natura 0.3%, and incubation
time of 11 days obtained fiber digestibility of 50.11%. In treatment,
A3B2 was the chosen treatment, and continued testing the content of
other substances, namely protein 22.06%, crude fat 3.92%, Ca 0.24%,
total P 1.33%, and metabolic energy 3265, 14 kcal/kg.

Conclusion

From the study results, it can be concluded that the interaction be-
tween the substrate composition of 70% CTS + 30% SH and8 days of
fermentation with microorganisms in Probio-7 is the best treatment.

Declarations
Author’s contribution

Nuraini contributed to designing the experiment (fermentation),
analyzing data, writing this article. M. Ikhsan Rias: analyzing data
and review the article. Puja Wati Sukma and Nadya Khairiyah con-
tributed checking data and reporting the article. All authors confirmed
the final revised form of the article for publishing in this journal.

Competing interests
The authors declared that they have no competing interests.

References

1. Central Bureau of Statistics of West Sumatra Province. (2018) Cassava
production of West Sumatra Province by Regency/City (tonnes). Padang:
Central Bureau of Statistics of West Sumatra Province.

2. Ali AW, Yuniati K, Juliana (2017) Substitution of cassava peel flour in
feed for growth and survival of carp fry. Scientific Journal of Fisheries and
Marine Affairs. 5:54-59.

3. Central Bureau of Statistics of West Sumatra Province. (2018) Harvested
area, soybean production, and productivity in Indonesia. Padang: Central
Bureau of Statistics of West Sumatra Province.

4. Nuraini U (2021) Effect of fermentation time with Probio-7 on dry matter
content, protein, and nitrogen retention of pineapple rind. Essay. Faculty of
Animal Science, Andalas University, Padang.

5. Suryana I (2016) The combination of banana peel flour and cassava peel
on weight gain and consumption of broiler chickens. Scientific Journal of
Animal Science Andalas University.4:12-15.

6. Wachid M (2011) Potential of bioethanol from soybean husk waste from
tempeh production. UMM E-journal. 6:113 — 122.

7. Rohmawati D, Irfan H, Djunaidi, Eko W (2015) The nutritional value of
soybean husk flour with different levels of tape yeast inoculumand incuba-
tion time. Tropical Livestock Journal.16:30-33.

8. Nurichana N, Lestina P (2002) Production of xylanase for bioconversion
of soybean waste. Research Institute for Biotechnology, and Agricultural
Genetic Resources.

J Anim Res Vet Sci ISSN: 2639-3751, Open Access Journal

DOI: 10.24966/ARVS-3751/100030

10.

11.

12.
13.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

Ro’is I (2019) The addition of soybean husk flour in feed rations on the
bodyweight of broiler chickens. Faculty of Animal Science Nusantara Uni-
versity PGRI Kediri.

Nuraini, Nur YS, Djulardi A (2019) Cocoa pods with different nitrogen
sources fermented using Pleurotusostreatus as poultry feed. International
Journal of Poultry Science.18:328-333

Trisna A, Nuraini, Riza Y ,Mirzah (2019) The effect of substrate composi-
tion fermented using Pleurotusostreatus on the nutrient content of palm oil
sludge. Int. J. Poult. Science.18:323-327.

Riadi L (2007) Fermentation Technology. Yogyakarta (ID): Grahallmu Pr.
Nuraini, Djulardi A, Trisna A (2017) Palm oil sludge fermented by using

lignocellulolytic fungi as a poultry diet. International Journal of Poultry
Science.16:6-10.

. Adli DN, Sjofjan O, Mashudi M (2018) A study of nutrient context eval-

uation of dried urea molasses block (DPW-UMB) on proximate analysis.
Journal of Animal Sciences.28:84-89.

Otsuda Research (2009) Probio-7 organic probiotics. Otsuda Research.
Products. Indonesia.

Swain MR, Ray RC (2009) Biocontrol and other beneficial activi-
ties of Bacillus subtilis isolated from cowdung microflora. Microbiol.
Res.164:121-130.

Putranto WS (2007) Proteolytic activity of Lactobacillus acidophilus in
cow’s milk fermentation. Journal of animal science. Faculty of Animal
Husb,andry, Padjadjaran University, Bandung 7:69-72.

Sumarsih S, Sulistiyanto B, Sutrisno CI, Rahayu ES (2012) The role of
lactic acid bacteria probiotics on poultry productivity. Researchand Devel-
opment Journal of Central Java Province. 10:1-9.

Ridwan MY (2021) Effect of fermentation time with Probio-7 of pineapple
peel. Essay. Faculty of Animal Science Andalas University, Padang.

Utama CSN (2011) Potential Probiotics of Rice Bran. Indonesian Poultry.
6:76-80.

. Yuliana A, Chuzaemi S (2019) Effect of long putak (Coryphagebanga)

pulp fermentation on physical and chemical quality using Aspergillus ory-
zae. Journal of Tropical Animal Nutrition. 2:19-23.

Suryani AT (2013) Effect of complete feed fermentation based on cocoa
pods on nutrient consumption and digestibility in sheep. Essay. Faculty of
Animal Husbandry, Gadjah Mada University, Yogyakarta.

Park JO, El-Tarabily KA, Ghissalberti EL, Sivastithamparam K (2002)
Pathogenesis of Streptoverticilliumalbireticuli on Caenorhabditis elegans,
and its Antagonism to soil-borne fungal pathogens. Letter in applied mi-
crobiology 35: 361-365.

Sihite ER, Rosmaiti, Putriningtias A, Putra AS (2020) Effect of high stock-
ing density on water quality and carp growth (Cyprinus carpio) with the
addition of Nitrobacter. Scientific Journal of the Aquatic Ocean. 4:10-16.

Sakamole ET, Lumenta C, Runtuwenw M (2014) Effect of different doses
of probiotics in feed on growthand feed conversion of tilapia (Cyprinus
carpio) fry. Faculty of Fisheries, University of Sariputra Indonesia Tomo-
hon. Sariputra Bulletin.1:29-33.

Burhan AH (2016) Effect of in-kind dose and incubation time on the in-
crease in protein, decrease in fiber, andfiber digestibility in cassava peel.
Essay. Faculty of Animal Science, Andalas University, Padang.

Ihtifazhuddin MI, Happy N, Arning WE (2016) The influence of fermenta-
tion time in the physical and chemical composition of fermented soybean
husk by using Aspergillus niger on the quality of raw feed material. J. Exp.
Life Science.6:52-57.

Mairizal (2005) Efforts to improve the quality of soybean husks through
fermentation with the fungus Aspergillus niger. Research Results Report.
Faculty of Animal Husbandry, Jambi University, Jambi.

Volume 4 « Issue 1 « 100030


D:\Sindhu\PDFs\Articles\2021\Herald\12 Dec\HARVS\HARVS-21-008\10.24966\ARVS-3751\100030
http://biogen.litbang.deptan.go.id
http://biogen.litbang.deptan.go.id
http://biogen.litbang.deptan.go.id
https://scialert.net/abstract/?doi=ijps.2019.328.333
https://scialert.net/abstract/?doi=ijps.2019.328.333
https://scialert.net/abstract/?doi=ijps.2019.328.333
http://doi/10.3923/ijps.2019.323.327
http://doi/10.3923/ijps.2019.323.327
http://doi/10.3923/ijps.2019.323.327
https://scialert.net/abstract/?doi=ijps.2017.6.10
https://scialert.net/abstract/?doi=ijps.2017.6.10
https://scialert.net/abstract/?doi=ijps.2017.6.10
https://jiip.ub.ac.id/index.php/jiip/article/view/321
https://jiip.ub.ac.id/index.php/jiip/article/view/321
https://jiip.ub.ac.id/index.php/jiip/article/view/321
https://www.researchgate.net/publication/6486658_Biocontrol_and_other_beneficial_activities_of_Bacillus_subtilis_isolated_from_cowdung_microflora
https://www.researchgate.net/publication/6486658_Biocontrol_and_other_beneficial_activities_of_Bacillus_subtilis_isolated_from_cowdung_microflora
https://www.researchgate.net/publication/6486658_Biocontrol_and_other_beneficial_activities_of_Bacillus_subtilis_isolated_from_cowdung_microflora
http://doi.org/10.2177six/ub.jnt.2019.002.01.3.
http://doi.org/10.2177six/ub.jnt.2019.002.01.3.
http://doi.org/10.2177six/ub.jnt.2019.002.01.3.
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
https://www.researchgate.net/publication/315135568_The_Influence_of_Fermentation_Time_in_the_Physical_and_Chemical_Composition_of_Fermented_Soybean_Husk_by_Using_Aspergillus_niger_on_the_Quality_of_Raw_Feed_Materials
https://www.researchgate.net/publication/315135568_The_Influence_of_Fermentation_Time_in_the_Physical_and_Chemical_Composition_of_Fermented_Soybean_Husk_by_Using_Aspergillus_niger_on_the_Quality_of_Raw_Feed_Materials
https://www.researchgate.net/publication/315135568_The_Influence_of_Fermentation_Time_in_the_Physical_and_Chemical_Composition_of_Fermented_Soybean_Husk_by_Using_Aspergillus_niger_on_the_Quality_of_Raw_Feed_Materials
https://www.researchgate.net/publication/315135568_The_Influence_of_Fermentation_Time_in_the_Physical_and_Chemical_Composition_of_Fermented_Soybean_Husk_by_Using_Aspergillus_niger_on_the_Quality_of_Raw_Feed_Materials

Citation: Nuraini, Erpomen, Sukma PW, Khairiyah N (2021) Increasing Nutritional Quality from the Mixture of Wood Tuber Skin, and Fermented Soya Bean
Instruction with Microorganisms in Probio-7. ] Anim Res Vet Sci 4: 030.

ePage70f 7 o

29.

30.

3

—_

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

—_

42.

43.

44,

45.

46.

Rohmah A, Joesidawati MI, Spanton PI (2017) Effect of commercial pro-
biotic administration and different fermentation times on surimi waste as
an alternative to fish meal. Proceedings of the National Seminar on Re-
search Results and Community Service II. PGRI Ronggolawe University,
Tuban.

Stell RGD, Torrie JH (1995) Statistical Principlesand Procedures. A Bio-
metric Insulation. PT. grammar. Jakarta.

. Ramachandran S, Fontanille P, Pandey A, Larroche C (2008) Fed-batch

production of gluconic acid by terpene treated Aspergillus niger spores.
Applied Biochem. Biotech, 151:413-423.

Sarkono L, Sembiring, Rahayu ES (2006) Isolation, selection, character-
ization, and identification of bacteriocin-producing lactic acid bacteria
from variousripe fruit. Science, and Cybernetics, 19:223-242.

Mirnawati B, Sukamto, Yunianto VD (2013) Protein digestibility, nitrogen
retention, and protein mass of broiler meat-fed mulberry leaf (Morus alba
L.) ration fermented with rumen fluid. JITP 3:25-32.

Nuraini, Rizal Y, Mirnawati, Mahata ME (2013) Comparison of nutrient
contents and nutritional values of palm kernel cake fermented using differ-
ent fungi. Pakistan Journal of Nutrition.12:943-946.

Cherney DJR (2000) Characterization of Forage by Chemical Analysis.
In Given, DI, Owen I, Axford RFE, and Omed HM Forage evaluation in
ruminant nutrition. Wallingford: CABI Publishing: 281-300.

Sharma SK, Jaipur (2017) Single-cell protein production from lignocellu-
losic biomass. Springer Briefs in Green Chemistry for Sustainability.

Nugraha DU, Atmomarsono, Mahfudz (2012) Effect of the addition of fer-
mented water hyacinth (Eichorniacrassipes) in the diet on the production
of Tegal duck eggs. Anim Agric 11:75 — 85

Corzo A, Fritts CA, Kidd MT, Kerr BJ (2005) Response of broiler chicks
to essential and non-essential amino acid supplementation of low protein
diet. Animal Feed Science Technology, 118:319-327.

Fanani AF, Suthama N, Sukamto B (2014) Nitrogen retention and feed
conversion of local crossbreed chickens fed with dahlia tuber extract
(Dahlia variabilis) as a source of inulin. J. Animal Science.12: 69-75.

Wahju J (2004) Poultry Nutrition Science. Yogyakarta: Gadjah Mada Uni-
versity Press.

. Sagita S (2019) Fermentation with Lentinus edodes of corn shelling and

tofu waste. Faculty of Animal Science Andalas University, Padang.

Musnandar E (2004) Growth of the fungus Marasmiussp on oil palm sub-
strates for animal feed ingredients. Angsana Scientific Magazine 8:25-30.

Langan P, Gnanakaran S, Rector KD, Pawley N, Fox DT, et al. (2011)
We are exploring new strategies for cellulosic biofuels production. Energy
Environ Sci. 4:3820-3833.

Setiawan S (2005) Effect of substrate composition, incubation time, and
pH in the isolation of xylanase enzyme using rice straw media. Essay. De-
partment of Chemical Engineering, Faculty of Engineering. Diponegoro
University, Semarang.

Nadeem A, Baig S, Sheikh N (2014) Mycotechnological production of
laccase by Pleurotusostreatus P1, and its inhibition study. J Anim Plant
Sci 24:492-502.

El-Batal A, Ahmed I, Nora M, ElKenawy A, Aymen S, et al. (2015) Lac-
case production by Pleurotusostreatus and its application in the synthesis
of gold nanoparticles. Biotechnology Reports 5: 31-39.

J Anim Res Vet Sci ISSN: 2639-3751, Open Access Journal

DOI: 10.24966/ARVS-3751/100030

47.

48.

49.

50.

—_

5

52.

53.

54.

55.

56.

57.

58.

59.

60.

6

—

62.

Nuraini, Rizal Y, Mirnawati, Mahata ME (2013) Comparison of nutrient
contents and nutritional values of palm kernel cake fermented using differ-
ent fungi. Pakistan Journal of Nutrition. 12:943-946.

Maulana F, Nuraini, Mirzah (2021) Content and nutritional quality of fer-
mented palm waste with Lentinus edodes.Indonesian Animal Husbandry
Journal. 23:174-182.

Yessirita N, Suhaemi Z, Yurnalis (2019) Improvement of fiber digestibility,
N retention, and energy metabolism of broiler through LLM fermentation
and methionine-lysine supplementation. Journal of Scientific and Engi-
neering Research. 6:192-198.

Nurfaizin, Matitaputty PR (2015) The use of Neurospora as carotenogenic
molds in the fermentation of agricultural waste for poultry feed. Wartazoa.
.25:189-198.

. Mirzah, Muis H (2015) Improving the nutritional quality of cassava peel

waste through fermentation using Bacillus amyloliquefaciens. Faculty of
Animal HusbandryAndalas University. Indonesian Animal Husbandry
Journal.

Gusri R (2019) Fermentation with Pleurotusostreatus of palm mud and
palm kernel cake. Essay. Faculty of Animal Science. Andalas University.
Payakumbuh.

Hasrianti (2012) Thesis. Makassar: Postgraduate Program at Hasanuddin
University.

Hidayat A, Sujono (2016) Using noni fruit flour (Morindacitrifolia) on
body weight gain and feed performance in broilers. J. Proteins. 13:10-16.

Khairiyah N (2021) Fermentation with Probio-7 of a mixture of cassava
tuber skin and soybean husk.Essay. Faculty of Animal Husbandry. Andalas
University.

Madigan, T. Michae, David, P., Clark, David, S., John M., andMartinko.
(2011) Brock Microbiology of microorganisms. San Francisco: Benjamin
Cummings publishing.

Morikawa M (2006) Beneficial biofilm formation by industrial bacteria
Bacillus subtilis and related species. J. Biosci. Bio Eng. 101:1-8.

Mulyasari F, Kurnia, Setiawati M (2013) Digestibility of cassava peels
through chemical and biological pretreatment as tilapia feed ingredients.
Department of Aquaculture, Faculty of Fisheries, and Marine Sciences,
Bogor Agricultural University. Indonesian Journal of Aquaculture. 12:178-
185.

Sandi YO, Rahayu S, Wardhana S (2013) Efforts to improve the quality
of cassava peels through fermentation using Leuconostoc Mesenteroides
affect the digestibility of dry matter and organic matter in vitro. Journal.
Animal Science. 1:99-108.

Sibbald IR, Wolynetz MS (1985) Relationship between estimates of Bio-
available energy made with adults cockerels and chick. Effect of feed in-
take and nitrogen retention. Poultry Science. 64:127-138.

. Sukma PW (2021) Effect of substrate composition and fermentation time

with Probio-7 on decreasing dry matter, increasing protein, and nitrogen
retention from a mixture of cassava tuber skin and soybean husk. Essay.
Faculty of Animal Science Andalas. University.

Syria Y, Hernaman I, Ningsih (2017) The effect of adding ureaand sulfur
to solid waste bioethanol fermented by EM-4 on protein and fiber content.
Padjadjaran University. 5:13-17.

Volume 4 « Issue 1 « 100030


D:\Sindhu\PDFs\Articles\2021\Herald\12 Dec\HARVS\HARVS-21-008\10.24966\ARVS-3751\100030
https://www.cabdirect.org/cabdirect/abstract/19611601129
https://www.cabdirect.org/cabdirect/abstract/19611601129
https://pubmed.ncbi.nlm.nih.gov/18427736/
https://pubmed.ncbi.nlm.nih.gov/18427736/
https://pubmed.ncbi.nlm.nih.gov/18427736/
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
file:///D:/Sindhu/PDFs/Articles/2021/Herald/12%20Dec/HARVS/HARVS-21-008/v
https://scialert.net/abstract/?doi=pjn.2013.943.948
https://scialert.net/abstract/?doi=pjn.2013.943.948
https://scialert.net/abstract/?doi=pjn.2013.943.948
https://www.researchgate.net/publication/283328174_Characterization_of_forages_by_chemical_analysis
https://www.researchgate.net/publication/283328174_Characterization_of_forages_by_chemical_analysis
https://www.researchgate.net/publication/283328174_Characterization_of_forages_by_chemical_analysis
https://www.researchgate.net/publication/43289673_Response_of_broiler_chicks_to_essential_and_non-essential_amino_acid_supplementation_of_low_crude_protein_diets
https://www.researchgate.net/publication/43289673_Response_of_broiler_chicks_to_essential_and_non-essential_amino_acid_supplementation_of_low_crude_protein_diets
https://www.researchgate.net/publication/43289673_Response_of_broiler_chicks_to_essential_and_non-essential_amino_acid_supplementation_of_low_crude_protein_diets
https://www.researchgate.net/publication/255752745_Exploring_New_Strategies_for_Cellulosic_Biofuels_Production
https://www.researchgate.net/publication/255752745_Exploring_New_Strategies_for_Cellulosic_Biofuels_Production
https://www.researchgate.net/publication/255752745_Exploring_New_Strategies_for_Cellulosic_Biofuels_Production
https://www.researchgate.net/publication/287254281_Mycotechnological_production_of_laccase_by_Pleurotus_ostreatus-P1_and_its_inhibition_study
https://www.researchgate.net/publication/287254281_Mycotechnological_production_of_laccase_by_Pleurotus_ostreatus-P1_and_its_inhibition_study
https://www.researchgate.net/publication/287254281_Mycotechnological_production_of_laccase_by_Pleurotus_ostreatus-P1_and_its_inhibition_study
https://pubmed.ncbi.nlm.nih.gov/28626680/
https://pubmed.ncbi.nlm.nih.gov/28626680/
https://pubmed.ncbi.nlm.nih.gov/28626680/
https://www.researchgate.net/publication/260749151_Comparisons_of_Nutrient_Contents_and_Nutritional_Values_of_Palm_Kernel_Cake_Fermented_by_Using_Different_Fungi
https://www.researchgate.net/publication/260749151_Comparisons_of_Nutrient_Contents_and_Nutritional_Values_of_Palm_Kernel_Cake_Fermented_by_Using_Different_Fungi
https://www.researchgate.net/publication/260749151_Comparisons_of_Nutrient_Contents_and_Nutritional_Values_of_Palm_Kernel_Cake_Fermented_by_Using_Different_Fungi
https://repository.unitas-pdg.ac.id/id/eprint/224/1/JSAER%20Co%20Author%209%202019.pdf
https://repository.unitas-pdg.ac.id/id/eprint/224/1/JSAER%20Co%20Author%209%202019.pdf
https://repository.unitas-pdg.ac.id/id/eprint/224/1/JSAER%20Co%20Author%209%202019.pdf
https://repository.unitas-pdg.ac.id/id/eprint/224/1/JSAER%20Co%20Author%209%202019.pdf
https://www.sciencedirect.com/science/article/pii/S0032579119467023
https://www.sciencedirect.com/science/article/pii/S0032579119467023
https://www.sciencedirect.com/science/article/pii/S0032579119467023
https://jurnal.fp.unila.ac.id/index.php/JIPT/article/view/1603https:/jurnal.fp.unila.ac.id/index.php/JIPT/article/view/1603
https://jurnal.fp.unila.ac.id/index.php/JIPT/article/view/1603https:/jurnal.fp.unila.ac.id/index.php/JIPT/article/view/1603
https://jurnal.fp.unila.ac.id/index.php/JIPT/article/view/1603https:/jurnal.fp.unila.ac.id/index.php/JIPT/article/view/1603

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | ISSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | [ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | ISSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | [ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

