%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

BUISHED BY AFR!CAN ISSN 1684 5374

Volume 23 No. 10%%%32_:%

AFRICAN JOURNAL OF FOOD, AGRICULTURE,

‘SCHOLARLY, Peen REviEWED

NUTRITION AND DEVELOPMENT November 2023 TliUST

Afr. J. Food Agric. Nutr. Dev. 2023; 23(10): 25006-25023 https://doi.org/10.18697/ajfand.125.23795

PERFORMANCE AND FEED DIGESTIBILITY OF SENTUL CHICKEN FED
HYDROLYZED MAGGOT (Hermetia illucens) MEAL PRODUCED BY CRUDE
ENZYMES FROM TEMPEH YEAST

Rahayu S**, Widiyastuti T, Suryapratama W1,
Hartoyo B! and EA Rimbawanto'

Sri Rahayu

*Corresponding author email: sri.rahayu2710@unsoed.ac.id

"Faculty of Animal Science, University of Jenderal Soedirman, Indonesia

Lmr” https://doi.org/10.18697/ajfand.125.23795 25007



https://doi.org/10.18697/ajfand.125.23795
mailto:sri.rahayu2710@unsoed.ac.id

sHs A ERICAN ISSN 1684 5374

SCHOLARLY

P — Volume 23 No. 10scijeNce

AFRICAN JOURNAL OF FOOD, AGRICULTURE,

NUTRITION AND DEVELOPMENT November 2023 T‘ﬁ'US'T

ABSTRACT

Maggot is the larva of the Black Soldier Fly (BSF) which has the potential as an
alternative protein source for poultry. The study aimed to examine the
supplementation of hydrolyzed and non-hydrolyzed maggot meals to increase the
performance and feed digestibility of Sentul chicken feed. Crude enzymes
produced from Tempeh yeast were used as inoculum starters. The research
method used was a completely randomized design (CRD) with 7 treatments and 3
replications, each replication consisted of five Sentul chickens of four weeks old.
The treatments were Ro = basal feed (control), R1 = Ro + 2% non-hydrolyzed
maggot, R2 = Ro + 4% non-hydrolyzed maggot, Rz = Ro + 6% non-hydrolyzed
maggot, R4 = Ro + 2% hydrolyzed maggot, Rs = Ro + 4% hydrolyzed maggot, Re =
Ro + 6% hydrolyzed maggot. Variables observed were feed intake (Fl), total weight
(TW), weight gain (WG), feed conversion ratio (FCR), crude protein digestibility
(CPD), and crude fiber digestibility (CFD). The data were analyzed utilizing
Analysis of Variance (ANOVA) and Tukey's honestly significance difference (HSD)
test was also conducted. The results demonstrated that the addition of maggot
meal had a significant impact (P<0.01) on the variables TW, WG, FCR, and CPD,
and a moderately significant impact (P<0.05) on Fl and CFD. When supplemented
with 4% and 6% non-hydrolyzed maggot meal, Fl and CFD were raised. However,
when supplemented with the same percentage of hydrolyzed maggot meal, there
was a significant increase in WG and TW while also decreasing the FCR value.
Incorporation of 4% hydrolyzed (Rs) maggot meal optimized WG, TW and FCR
values, and boosted the CPD coefficient from 82.16 + 1.46 (Ro) t0 93.14 £ 0.15
and CFD from 60.01 + 2.40 (R0) to 83.90 £ 0.40 (Re) at the 6% level. In
conclusion, the supplementation of hydrolyzed maggot (Hermetia illucens) meal,
with crude enzymes from Tempeh yeast, significantly enhanced the performance
and feed digestibility of Sentul chicken diets. Supplementation of 4 and 6% gave
relatively the same performance, but the best digestibility was found in addition of
6%.

Key words: enzymes, digestibility, larvae, performance, sentul-chicken, tempeh,
supplementation, hydrolysis
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INTRODUCTION

Sentul chicken, originating from Ciamis district, is a native Indonesian breed that
has the potential to be developed as both meat and egg producing chicken due to
its advantageous traits such as fast growth and high egg production when
compared to other local chicken species. The average body weight of Sentul
chickens is 1.6 kg at the age of 20 weeks under intensive maintenance and they
are generally slaughtered at the age of 8-12 weeks when the weight reaches 750 g
[1]. Sentul egg production reaches 120-140 eggs per year [2]. Increasing the
productivity of native chickens so far is through improving rearing management
and feed quality, especially under intensive maintenance.

Maggot meal is an alternative feed that can be used to improve the quality of
poultry diets. The maggot is a larva of the Black Soldier Fly (BSF) that can thrive in
tropical climates and can reduce organic waste. Maggot is easy and cheap to
cultivate because it has a short life time and it can grow in organic waste media.
The protein and fat levels in maggots vary based on their rearing environment. For
instance, when larvae are raised in a mixture of coconut endosperm waste and
soybean curd residue (in a 1:1 ratio by weight), the protein content can reach as
high as 48.6%, while the lipid content is lower at 9.61%. On the other hand, when
larvae are reared solely in coconut endosperm waste and soybean curd residue,
the maggot protein content remains similar, ranging from 37.20% to 40.36%, and
the fat content varies between 9.61% and 20.02% [3]. Maggots have high
biological value, hence, they are a suitable protein source for poultry feed. Maggot
can be used as fresh or in meal form, typically used as a substitute for soybean or
fishmeal in poultry diets. Approximately 4.1% of farmers in the western region of
Burkina Faso use maggot regularly and 10.8% occasionally as a feed supplement
for poultry [4]. In broiler and laying hens, maggot meal has been used as an
alternative to soybean or fish meal [5, 6].

Another advantage of maggot is the bioactive content that can improve the health
of chickens. Maggot also has a relatively high lauric acid content of 49.18%, itis a
medium chain fatty acids (MCFA) that has antimicrobial activity. Adding of 0.1-
1.4% MCFA in feed reduced colonization of pathogens in the gut [7].
Supplementation of 5% palm kernel fatty acids containing 42-53% of lauric acid in
broiler diets reduced the population of Campylobacter coli in broiler breast [12].
Nevertheless, the utilization of maggot meal is limited due to its high chitin content,
which requires processing to reduce the levels of chitin. Maggot typically contains
7.0-8.74% chitin in dry matter [8]. Chitin is a water-insoluble polymer made up of 8-
1,4-linked N-acetylglucosamine (GIcNAc) and is a primary component of insect
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cuticles [9]. The inclusion of maggot meal in broiler feed at levels exceeding 15%
can decrease weight gain [10]. Khempaka et al. [11] informed that substitution of
soybean meal by 15% shrimp meal in broiler feed (2.8% chitin equivalent) did not
affect growth performance and feed digestibility, however, above this level it had

negative impact on growth, FCR and digestibility.

Chitin is a polymer that is difficult to dissolve and digest by poultry because poultry
does not have chitinase in the digestive tracts, so the presence of chitin in
feedstuffs inhibits digestion and nutrient absorption. Chitin is composed of
monomer chains of N-acetyl glucosamine and chitinase cleaves the inter-linkage
N-acetyl glucosamine. An option to reduce chitin and increase maggot digestibility
is through degradation using microorganisms or extracellular enzymes, such as
Tempeh yeast. Tempeh yeast is a cell culture that is used for fermenting soybean
in the process of producing tempeh. Tempeh, is a traditional Indonesian food
product that is highly preferred and highly nutritious. Tempeh yeast contains micro-
organisms, especially mold, viz. Rhizopus oligosporus, R. oryzae, R. arrhizus, R.
stolonifer or Mucor javanicus [19]. Rhizopus oryzae was reported to produce
various types of enzymes like amylase, protease, lipase, cellulase, hemicellulase,
pectinase, tannase, phytase [12] and chitinase [13].

Hydrolysis of maggot by enzymes will reduce chitin content, increasing the
availability of bioactive peptides and short chain fatty acids. Maggot hydrolysis
produces maggot meal with high digestibility and antimicrobial compounds. Tempe
yeast is a commercial product that can be purchased conveniently and
inexpensively by farmers in villages. Fermentation technology has been widely
applied in villages to make traditional food that is soybean tempeh. Production of
crude extracts using Tempeh yeast through simple fermentation technology allows
the application of crude enzymes for maggot hydrolysis at the farmer level. In this
study, maggot was hydrolyzed using crude enzymes from Tempeh yeast, this
process increased nutrient availability and reduced chitin which increased maggot
meal digestibility and performance of Sentul chicken. This study aimed to evaluate
the effects of hydrolyzed maggot meal addition on performance and digestibility of
Sentul chicken feed.

MATERIALS AND METHODS
Birds and Diets. This study was performed in accordance with the regulations of
University of Jenderal Soedirman no. 1499/UN23/PT.01.02/2022. A total of 105

unsexed Sentul chickens of four weeks old were randomly divided into 21 pens.
The experimental design used was a completely randomized design (CRD) with
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seven treatments and three replications. Each replication unit contains five Sentul
chickens. The treatments tested were as follows:

Ro : Basal Feed (control)

R1: Ro + 2 % nonhydrolyzed maggot meal
Rz : Ro + 4 % nonhydrolyzed maggot meal
R3 : Ro *+ 6 % nonhydrolyzed maggot meal
Rs: Ro+ 2 % hydrolyzed maggot meal

Rs : Ro + 4 % hydrolyzed maggot meal
Re: Ro + 6 % hydrolyzed maggot meal

Noakkowd -~

All data were expressed as means * standard deviation. The data were analyzed
using Statistical Package for Social Sciences (SPSS) series 16 software in a
completely randomized design for variance analysis, the means were compared by
Tukey's honestly significance difference (HSD).

Crude enzymes production. One hundred grams (100 g) of soybean were boiled in
400 ml of water for 30 minutes in the past to produce crude enzymes. After
cooling, 0.2% (g/g soybean) Tempeh yeast was added and the solution was
incubated at room temperature for 3x24 h. The resulting solution was filtered to
obtain the supernatant which was then centrifuged at 3500 g for 15 min. To the
supernatant, 0.05 M phosphate buffer pH 7.00 (3:1) and 50% saturation of
ammonium sulfate were added and stirred slowly at a cold temperature. The
solution was then stored overnight in a cold room. After centrifugation at 10,000 g
for 30 min, pellet enzymes were obtained. These enzymes were dissolved in 0.05
M phosphate buffer pH 7.00 to determine the activity of protease [14] and chitinase
[15] for the production of hydrolyzed maggot meal.

Production of non-hydrolyzed and hydrolyzed maggot meal. From the Maggot
cultivated from rejected milk media and restaurant waste, the larvae were
harvested at 10-15 days of age. The harvested maggots were cleaned using
running water and soaked in hot water for 5 minutes. The maggots were dried in
an oven at 60°C for 48 h, then ground into a nonhydrolyzed maggot meal. The
cleaned and killed Maggots were mashed using a blender and distilled water (3:1)
was added, then mixed 1% (w/v) crude enzymes was also added into the
homogenate maggots. Homogenate maggots were incubated at 500 C for 24 h,
after incubation, the maggots were dried in an oven at 60° C for 48 h. The dried
homogenate maggots were ground into a hydrolyzed maggot meal.
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Feeding trial. The study was conducted with Sentul chickens that were five weeks
old at the start of the 28-d treatment period. The feeding trial was divided into two
phases: an adaptation phase lasting seven days, followed by a 28-d feeding trial.
To determine the average total weight (TW), weight gain (WG), feed intake (FI),
and feed conversion ratio (FCR), the collective live weight and residual feed weight
of each pen were measured. These measurements were used to calculate the TW,
WG, FI, and FCR of the Sentul chickens. Calculations of the variables is as
follows:

TW = final body weight (g/b)

WG = final body weight (g/b) — initial body weight (g/b)

Fl = [(total feed given (@) x dry matter feed (%)]- [(total residual feed (g)
x dry matter residual feed (%)]

FC = total FI (g): total WG (g)

Determination of Digestibility. Excreta collection was carried out for seven days at
the end of the experiment using the total collection method. Excreta were collected
by attaching trays at the bottom of the cages. Before feeding in the morning, both
the excreta and residual feed were collected and weighed, with up to 10% taken as
samples. The samples were then dried using an oven at 60°C for 48 h and
composited for analysis of the dry matter, protein and crude fiber [16]. Crude
protein was measured as total nitrogen by the Kjeldahl flask (AOAC 954.0) and
crude fiber was analysed by the Weende method (AOAC 978.10).

Digestibility coefficient of nutrient (crude protein and crude fiber) was measured as
described by Wolynetz and Sibbald [17], as follows:

Nutrients digestibility (%) = [(% nutrient in feed x FI)- (% nutrient in faeces x TF)] X 100
(% nutrient in feed x Fl)

Fl = feed intake (%DM), TF = total faeces (%DM)
RESULTS AND DISCUSSION

Hydrolyzed maggot meal supplementation in Sentul chicken feed had a significant
effect (P<0.05) on Fl and a very significant effect (P<0.01) on WG, TW and FCR
(Table 4). The lowest Fl was found in Ro 1613.38 g while the highest FI was found
in R3 1817.03 g. Some researchers reported that feed intake for Sentul chickens at
1-8 weeks was 1800-2200 g/b [2, 18]. In this study Ro feed intake was relatively
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lower than other experiments. This difference is caused by differences in the
nutrient content of the feed.

Furthermore, the addition of 4 and 6% nonhydrolyzed maggot resulted in an
increased feed intake of chicken groups of R and Rs. However, the R1 (2%
nonhydrolyzed) Fl was relatively the same as Rs, Rs, Rs (hydrolyzed maggot meal).
Maggot supplementation increased protein feed from 17.94% (control) to 20% and
crude fiber from 9.07% (control) to 13.82% (Rs) and 13.17% (Re). Energy
metabolism between feed treatments were relatively equal viz. 3400-3500 kcal/kg
(Table 2). The quality of feed protein and crude fiber have a significant impact on
feed consumption. Non-hydrolyzed maggot meal was found to increase Fl,
especially when the maggot level was high. However, the use of hydrolyzed
maggot meal resulted in similar FI values, even at levels between 2 and 6%. The
high chitin content in non-hydrolyzed maggot meal made it difficult to digest as
chitin fiber is insoluble [19]. Consequently, the addition of non-hydrolyzed maggot
meal raised the crude fiber of the feed (Table 2). Chitin polymer increased the rate
of intestine digestion passage and resulted in faster stomach emptying. High fiber
levels in feed led to quicker removal from the digestive tract, resulting in faster
emptying of the digestive tract and increased feed intake by chickens [20]. Higher
levels of chitin caused bulky rations and reduced nutrient intake. As a result,
chickens tried to fulfill nutrient requirements by increasing the feed intake.

The addition of hydrolyzed maggot meal 2, 4 and 6% to diets did not interfere with
the FI, this indicated that the hydrolysis process by crude enzymes from Tempeh
yeast reduced chitin and improved the availability of nutrients. Chitinase activity of
Tempeh yeast was 4.01 U/mg (Table 3), this activity is almost equal to
thermostable chitinase of Bacillus sp. K29-14 that was 4.8 U/mg [15]. Crude
extracts Tempeh yeast consist of hydrolytic enzymes such as amylase, protease,
lipase, cellulase, hemicellulase, pectinase, tannase, phytase and chitinase [13].
These enzymes degraded polymeric nutrients into simpler molecules so that feed
treatments (R4, Rs, Re) were easier to digest and absorb.

Hidayat et al. [18] and Asmara et al. [2] reported that FCR for Sentul chickens fed
control feed from 1-10 weeks of age was 3.90-4.21. This study found that the FCR
for Sentul chickens fed from 8-16 weeks of age ranged from 2.61-4.82, with the
lowest value at Re (6% hydrolyzed maggot meal) and the highest at R2 (4% non-
hydrolyzed). The FCR for chickens given non-hydrolyzed maggot meal
supplementation was significantly higher than those given hydrolyzed maggot meal
(Table 4). Increasing the level of hydrolyzed maggot improved feed protein,
decreased FCR values and increased feed efficiency. The FCR for Rs (4%
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hydrolyzed maggot meal) was relatively equal to R6 (6% hydrolyzed maggot meal),
and significantly lower than R1 (2% non-hydrolyzed) and Rz (4% non-hydrolyzed).
Tempeh yeast crude extracts contained chitinase and protease with activity levels
of 4.01 U/mg and 10.42 U/mg, respectively (Table 3). Both enzymes reduced
maggot chitin and increased the availability of amino acids for meat synthesis.
Chickens consuming hydrolyzed maggot meal had similar feed intake but higher
weight gain than those given non-hydrolyzed maggot meal. Weight gain improved
with increasing levels of hydrolyzed maggot meal (Table 4). The protein content of
the R4, Rs and Re treatments increased due to the use of hydrolyzed maggot meal
(Table 2). Protein and amino acid content in poultry feed plays a crucial
physiological role in protein synthesis, affecting breast meat yield, FCR and growth
to achieve body weight [21].

The use of hydrolyzed maggot meal caused increase in WG and TW, WG and TW
values of Rs and Re were relatively similar, but the largest WG and TW were found
in Rsand the lowest in Ro. Weight gain and total weight of chickens in the Ro
(control) treatment were relatively the same as WG and TW in R1 (2% non-
hydrolyzed) and Rz (4% non-hydrolyzed). Whereas the addition of 6% non-
hydrolyzed maggot meal (Rs3) resulted in WG and TW that were closed to R4 (2%
hydrolyzed maggot meal). Maggot is a larvae that is rich in protein and fat, the
levels of both vary depending on the growing medium. Maggot protein and fat
contents are reported as 35-57% and 15-49% respectively, it contains complete
essential amino acids, but methionine is in low quantities, while glutamic acid is the
largest component of maggot protein [22]. Lauric acid, palmitic acid and myristic
acid are the main components of fat maggot and are found in high quantities [3].
Hydrolysis of Lauric acid produces monolaurin which has antimicrobial properties,
lauric acid (C12:0) has greatest potential to inhibit the growth of Gram-positive
bacteria [23].

Supplementation with maggot meal increased the supply of protein for growth and
meat synthesis. The addition of every 2% maggot meal resulted in an improvement
of 0.7-1.0% in feed protein content (Table 2). In this study, WG Sentul chickens
had a range of 367.15-610.05 g/b and TW ranged from 407.15-650.05 g/b. Total
weight of Sentul chickens at 8 weeks of age was 560-620 g/b, while WG was
between 436-560 g/b [18, 24]. The WG and TW of the hydrolyzed chicken group
were higher than those of the non-hydrolyzed group (Table 4). This indicates that
the crude enzymes of Tempeh yeast are capable of degrading maggot protein into
peptides and amino acids, thereby increasing the availability of amino acids
required for growth and meat synthesis. Amino acids from BSF maggots increase
muscle growth and tend to improve weight gain [25]. Moreover, the protease
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activity of crude enzymes degrades protein to produce antimicrobial peptides,
while lipase hydrolyzes fat to produce lauric acid and monolaurin. The activity of
these two enzymes improves the immune system and performance of chickens.

The supplementation of maggot meal had a significant effect on both CPD
(P<0.01) and CFD (P<0.05). The CFD of the treated feeds ranged from 82.16%
(Ro) to 93.14% (R6), while CPD ranged from 60.01% (Ro) to 83.90% (Rs) (Table 5).
An increase in maggot supplementation resulted in an increase in both CPD and
CFD. The addition of 2% non-hydrolyzed maggot (R+) produced a higher CFD than
the control (Ro), but only supplementation of 4% and 6% were able to improve it.
The use of 2% hydrolyzed maggot (R4) was found to be relatively equal to R, and
R3. The digestibility of protein is influenced by various factors, including feed
protein content, protein absorption in the intestine, feed intake and technological
treatments [26].

The use of unprocessed maggot meal in chicken feed were reported resulting to
CPD 72,67 £ 1,11% [10] and 56,24— 3,32% [27]. The results of this study have a
higher CPD 83,71-88,12% (R4, Rz, R3) compared to previous researchers, this was
due to the differences in feed composition and feed materials, which determine the
quality of the feed. Maggot protein is primarily in a soluble form and is readily
digestible. Therefore, the inclusion of maggot meal led to an enhancement in the
Crude Protein Digestibility (CPD) coefficient for both non-hydrolyzed and
hydrolyzed maggot meal. Notably, the addition of maggot meal had a significant
impact, particularly at the 4% and 6% supplementation levels (refer to Table 5).. In
addition, lauric acid maggot plays an important role in the development of the
digestive tract as a nutrient absorption space [28].

The average Crude Fiber Digestibility (CFD) coefficient in this study falls within the
range of 60% to 84%, as shown in Table 5. These findings demonstrate
significantly higher CFD values compared to the results reported by Auza [29], who
observed CFD values ranging from 15.95% to 49.62% in native chickens when
supplemented with 15% maggot meal. . Atchade et al. [26] reported that the
average CFD of broiler rations in Africa was 22-76%. In this study, the CFD values
were different from those of other researchers, this was mainly due to the use of
different diets. The basal feed of this study (Ro) was sufficient for native chickens
(Table 2). Addition of 4 and 6% non-hydrolyzed and hydrolyzed maggot meal
significantly raised CFD coefficient, even though the increase in hydrolyzed was
greater than in non-hydrolyzed (Table 5). Supplementation of 2% non-hydrolyzed
maggot meal escalates the crude fiber of feed as high as 2.28% when compared to
basal feed, while the use of 2% hydrolyzed maggot meal causes an increase in the
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amount by 0.8% (Table 2). Although the levels of chitin in non-hydrolyzed maggot
raised with increasing levels of maggot, this condition had an impact on increasing
Fl which in turn increased the CFD coefficient. The values of CPD and CFD
positively correlated with WG and TW. Chickens which received hydrolyzed
maggot meal had a higher average of WG and TW compared to those that
received non-hydrolyzed maggot meal. This indicates that hydrolyzed maggot
provides a variety of nutrients that are available and easily used by chickens for
growth and meat production.

The utilization of 4% hydrolyzed (Rs) maggot optimizes the values of WG, TW and
FCR, while increasing its boost coefficient CPD from 82.16 + 1.46 (Ro) to 93.14 +
0.15 (Re) and CFD from 60.01 + 2.40 (Ro) to 83.90 £ 0.40 (Rs) at a 6% level.
Adding hydrolyzed maggot meal at 6% provides the highest CPD and CFD
coefficients compared to other treatments. Supplementation of Maggot (Hermetia
illucens) meal which is hydrolyzed by crude enzymes from Tempeh yeast improves
the performance and feed digestibility of Sentul chicken diets. The addition of 4
and 6% hydrolyzed maggot meal to Sentul chicken rations generated the same
performance but at 6%, it resulted in the highest digestibility of protein and crude
fiber.

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

The supplementation of hydrolyzed maggot meal in Sentul chicken diets has a
significant impact on chicken performance. Specifically, at supplementation levels
of 4% and 6%, hydrolyzed maggot meal enhances weight gain (WG), total weight
(TW), and reduces the feed conversion ratio (FCR). This improvement can be
attributed to the increased availability of nutrients derived from hydrolyzed maggot
meal.

Furthermore, the addition of maggot meal, whether non-hydrolyzed or hydrolyzed,
influences feed intake (FI) differently. Non-hydrolyzed maggot meal tends to
increase Fl, particularly at higher supplementation levels. In contrast, hydrolyzed
maggot meal maintains consistent Fl levels across different supplementation
levels. This discrepancy is attributed to the chitin content present in non-
hydrolyzed maggot meal, which can affect digestibility and feed intake.

The hydrolysis process, facilitated by crude enzymes from Tempeh yeast, plays a
pivotal role in enhancing nutrient availability in maggot meal. Chitinase activity in
Tempeh yeast contributes significantly to this process, breaking down chitin and
improving nutrient absorption. These findings suggest that hydrolyzed maggot
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meal is a promising addition to Sentul chicken diets, with optimal performance
observed at 4% and 6% supplementation levels.This supplementation not only
improves chicken performance but also enhances the digestibility of protein and
crude fiber, making it a valuable option for poultry nutrition
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Table 1: Nutrient composition of non-hydrolyzed and hydrolyzed maggot
meal (% dry matter)

Nutrients Non-hydrolyzed Hydrolyzed
Dry matter (%) 96.11 93.01
Protein (%) 43.33 36.62
Fat (%) 23.75 22.29
Crude fiber (%) 26.51 19.80
Ash (%) 14.04 18.34
Nitrogen Free Extract (NFE) (%) 0.4 4.78

Table 2: Composition of experimental diets, as fed basis
Ingredients (%) RO R1 R2 R3 R4 R5 R6

(%)

Corn 50 50 50 50 50 50 50
Soybean meal 15 15 15 15 15 15 15
Fish meal 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Rice bran 214 214 214 214 214 214 214
Vegetable oil 4 4 4 4 4 4 4
CaCO3 1 1 1 1 1 1 1
Lysine 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Methionine 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Mineral Mixa 1 1 1 1 1 1 1
Maggot meal 0 2 4 6 2 4 6
Nutrients composition
Dry matter (%) 90.53 90.54 9046 9047  90.88  90.69  90.70
Protein (%) 17.94 18.61 1960  20.73 18.25 19.28 2013
EM (Kcal/kg) 3352 3431 3509 3588 3415 3477 3540
Fat (%) 4.21 5.63 6.41 7.93 4.28 4.41 5.30
Crude fiber (%) 9.07 11.35 13.82 14.04 9.89 10.69 11.27

Mineral mix composition, each 10 kg contains: Vitamin A= 12.000.000 IU; Vitamin D3= 2.000.000 IU; Vitamin E= 8.000
IU; Vitamin K= 2.000 mg; Vitamin B1=2.000 mg; Vitamin B2= 5.000 mg; Vitamin B6= 500 mg; Vitamin B12= 12.000
ug; Vitamin C= 25.000 mg; Calcium-D-panthothenate= 6.000 mg; Niacin= 40.000 mg; Choline chloride= 10.000 mg;
Manganese= 120.000 mg; Iron=20.000 mg; lodine= 200 mg; Zinc= 100.000 mg; Cobalt= 200 mg; Copper=4.000 mg.
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Table 3: Chitinase and protease activity of Tempeh yeast

Enzymes Spesific activity (unit/mg)
Chitinase 4.01
Protease 10.42

Table 4: Feed Intake (Fl), Weight Gain (WG), Total Weight (TW) and Feed
Conversion Ratio (FCR) of Sentul Chicken Fed Non-hydrolized and

Hydrolyzed Maggot Meal
Treatments Feed Intake Weight Gain FCR™ Total Weight
(9/b) (9/b)” (9/b)”

Ry 1613.38+112.852  367.15 + 30.492 4.43+0.63c  403.05+30.492
R; 1761.14+41.022b  366.77 + 24.202 4.78+0.48¢ 403.73+24.202
R, 1784.50£68.29>  370.84 + 16.632 4.82+0.29¢ 406.24+16.632
R3 1817.03444.150  417.31+£30.9226  4.37+0.42b¢ 455.11430.922
Ry 1735.70+£18.982  493.82 + 16.89° 3.52+0.123  530.32+16.89°
Rs 1703.84£8.95%>  583.06 + 49.89¢ 2.93+0.252 620.26+49.89¢
Rg 1751.06443.232>  610.05 + 3.18¢ 2.61+0.51a 648.15+3.18¢

Ro = basal feed (control), R1 = Ro + 2% nonhydrolyzed maggot meal, Rz = Ro + 4% nonhydrolyzed maggot meal, Rs
= Ro + 6% nonhydrolyzed maggot meal, Rs = Ro + 2% hydrolyzed maggot meal, Rs = Ro + 4% hydrolyzed maggot
meal, Rs = Ro + 6% hidrolisat tepung maggot. ab< Value in the same column with different letter are significantly
different (P<0.05)

Table 5: Crude Protein (CPD) and Crude Fiber digestibility (CFD) of Sentul
Chicken Feed Supplemented with Nonhydrolyzed and Hydrolyzed

Maggot Meal
Treatments Crude Protein Crude Fiber
Digestibility (%)”  Digestibility (%)’
Ry 82.16 £ 1.462 60.01 + 2.402
R; 83.71 £ 1.122 69.99 + 1.31b
R, 86.22 + 2.00° 75.18 £ 3.79¢
R3 88.12 + 0.45bc 77.36 + 0.46¢
Ry 89.55 + 0.67¢ 73.82 £ 1.75¢
Rs 91.11 £ 0.87d 78.85 + 2.144
Rg 93.14 £ 0.15¢ 83.90 + 0. 40e

Ro = basal feed (control), R1 = Ro + 2% nonhydrolyzed maggot meal, Rz = Ro + 4% nonhydrolyzed maggot meal, Rs
= Ro + 6% nonhydrolyzed maggot meal, Rs = Ro + 2% hydrolyzed maggot meal, Rs = Ro + 4% hydrolyzed maggot
meal, Rs = Ro + 6% hidrolisat tepung maggot. ab< Value in the same column with different letter are significantly
different (P<0.05)
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