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ABSTRACT

This study was conducted in two experiments with the objectives: (1) to evaluate nutrient intake,
physiological status, and performance of pre-weaning goat kids fed with milk replacer containing
cricket meal, and (2) to evaluate nutrient intake, rumen fermentation characteristics, blood profiles, and
production performance of post-weaning etawah crossbred goats fed with cricket meal as a substitution
of soybean meal. Twelve pre-weaning goat kids (3.78+0.50 kg BW) were divided into 3 treatments (4
replicates per treatment), i.e., kids fed with goat milk (GM), cow milk (CM), and milk replacer contain-
ing cricket meal (MR). In the second experiment, 12 post-weaning goats (12-14 kg BW) were fed with 3
dietary treatments, i.e., control ration (CM-0), ration containing 15% cricket meal (CM-15), and ration
containing 30% cricket meal (CM-30). Parameters measured during 2 months observations were nutrient
intake, physiological status, fermentation profiles, blood profiles, and performance. Both experiments
used a completely randomized design. Results showed that there were no significant differences in
physiological status parameters in pre-weaning goat kids fed with GM, CM or MR. The performance
of kids fed with GM was significantly higher (120 g/d) than those fed with CM and MR treatments
(p<0.05). In the second experiment, results showed that fat intake in CM-30 was higher than the other
treatments (p<0.05), meanwhile dry matter and nutrient intakes were similar. The average daily gain
(ADG), feed efficiency, and rumen fermentation profiles were similar in all treatments. It is concluded
that cricket meal can be used in milk replacer without any negative effect on health status. CM-30 ration

has good palatability without any negative effect on the rumen fermentation profiles.
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INTRODUCTION

Demand of products from goat such as milk and
meat has markedly increased particularly in the last
decade, including the derivative products such as
cheese, yoghurt, powder milk, and sausage. Despite
such opportunity, goat production on farm has been
challenged by the high kid mortality rate that may
reach more than 20% (Astuti et al., 2009). This condition
is apparently caused by the low nutrient intake during
early birth since the milk produced for the kids is sold
in the market for human consumption. The kids typi-
cally obtain their milk only a week after parturition and
after that all the milk is sold out. As a consequence, the
kid may experience low immune status especially for
duplet and triplet litter sizes. On the other hand, high
milk yield with high price and high litter size provide
an opportunity for the farmers to increase their incomes.
The use of milk replacer, a formula made by high qual-
ity ingredients and has similar nutrient content with the
original milk, is an alternative solution to overcome the
problem of kid mortality as well as to increase perfor-
mance before weaning (Krishnamoorthy ef al., 2011).

Utilization of high protein sources from edible
insects have been popular in recent years, and cricket
(Gryllus bimaculatus) is considered as a promising insect
species for food and feed (Sanchez-Muros et al., 2014;
Rumpold et al., 2013; Makkar 2014). Cricket has been
reported to contain 54.10% crude protein, 26.90% fat,
6.90% crude fiber, and 78.90% total digestible nutrient
(TDN) (dry matter basis), and it also contains a number
of essential amino acids such as methionine, valine,
histidine, lysine, and leucine (Jayanegara et al., 2017).
Meanwhile, the fatty acid profiles of cricket are 50.32%
palmitic acid, 32.06% stearic acid, 9.77% oleic acid, and
2.34% linoleic acid (Chakravorty et al., 2014). With the
high protein and fat contents, apparently cricket is quite
prospective to be used as an ingredient in milk replacer.
However, cricket also contains 8.70% chitin that may
disturb nutrient absorption in the digestive tract (Astuti
et al., 2016). Cricket is commonly fed to fish and birds
(including poultry), while feeding to ruminant is quite
rare except for a special purpose (Makkar, 2014). Our
previous experiment on sheep showed that cricket meal
could be used in the ration of growing sheep without

August 2019 145



ASTUTI ET AL. / Tropical Animal Science Journal 42(2):145-151

causing adverse effect on animal performance (Astuti et
al., 2016).

This study was conducted in two experiments with
the objectives: (1) to evaluate nutrient intake, physiologi-
cal status, and performance of pre-weaning goat kids
fed with milk replacer containing cricket meal, and (2)
to evaluate nutrient intake, rumen fermentation charac-
teristics, blood profiles, and production performance of
post-weaning etawah crossbred goats fed with cricket
meal as a subtitution of soybean meal.

MATERIALS AND METHODS
Experiment 1

This experiment obtained an ethical approval
from Bogor Agricultural University Animal Welfare
Committee with ACCUC No. 76-2017-IPB. Cricket
was obtained from a commercial cricket farm at Bekasi
District, West Java Province, Indonesia. Cricket meal
was prepared by oven-drying the cricket at 50°C for 8 h
and then ground it by a hammer mill to make a meal.
Twelve pre-weaning etawah crossbred goat kids, one
week old (3.78+0.50 kg BW) were used in this experi-
ment and divided into three treatments (four replicates
per treatment). The treatments were control, where the
kids received goat milk (GM), kids fed with cow milk
(CM), and kids fed with milk replacer containing cricket
meal (MR). Nutrient composition of GM, CM, and MR
is presented in Table 1. The ingredients for milk replacer
apart from cricket meal were egg yolk powder, skim
powder, full cream, wheat meal, fish oil, premix, and
CaCO,. Total dry matter offered in milk replacer was
3.5% of BW and then diluted into warm water (37°C)
with a ratio of 1:4. In the second month, the kids were
given some concentrate to stimulate the rumen activity.
The experimental animals were fed or milked four times
a day, i.e., at 8.00 in the morning, 12.00 at noon, 16.00 in
the afternoon, and 20.00 in the evening.

Parameters measured were nutrient intake, aver-
age daily gain (ADG), respiration rate, heart rate, and
rectal temperature, and these parameters were evalu-
ated during 8 weeks of experimental period. The heart
rate was measured by counting of korotkoff sound per
minute using stethoscope on the left side of the chest.
Respiration rate was counted by counting inspiration
and expiration cycle for one minute, meanwhile the rec-

Table 1. Nutrient composition of goat milk, cow milk, and milk

tal temperature was measured by using body thermom-
eter which was inserted into the rectal of the animals for
5 minutes. Feed intake was measured by weighing the
feed offered and feed refusal every day. The nutrient
intake was calculated from dry matter intake multiplied
by nutrient content of the milk replacer and concentrate.
Meanwhile, the average daily gain was measured by
weighing the animals every week.

Experiment 2

Twelve post-weaning etawah crossbred goats
(12#0.4 kg BW, 2 months old, continued from the
first experiment) were used in this experiment with 3
treatments and 4 replicates of each. The experimental
animals were allotted in individual pens for 2 months
with a week adaptation period. Cricket meal was pre-
pared with the the same method as in the first experi-
ment. The ingredients of experimental ration were corn
meal, pollard, soybean meal, cricket meal, CaCO,, salt,
premix, and Brachiaria humidicola grass. The nutrient
composition of concentrate is presented in Table 2. The
treatments were: CM-0= concentrate without cricket
meal but containing 30% soybean meal as the control,
CM-15= concentrate containing 15% cricket meal and
15% soybean meal, and CM-30= concentrate containing
30% cricket meal without soybean meal. Total ration
was offered around 3%-4% BW (dry matter basis) with
a 30:70 ratio of grass and concentrate. The experimental
rations were formulated to be isoprotein (CP 18%) and
isoenergy (TDN 71%). The rations were analysed for
proximate according to AOAC (2005), meanwhile the to-
tal digestible nutrient (TDN) content was calculated ac-
cording to the equation of Wardeh et al. (1981) i.e, TDN
(% DM)= - 37.3039 + 1.3409 (%CP) + 1.3630 (% NFE) +
2.1302 (%EE) - 0.3618 (% CF).

The rumen fluid was collected 2 h after feeding
time by using a stomach tube with vacuum pump
through the mouth one day prior to the end of the
experiment. Concentration of VFA was analyzed using
gas chromatography equipment (GC 8, Shimadzu Corp.,
Kyoto, Japan) and ammonia (NH,) was measured using
the Conway micro-diffusion method (Jayanegara et al.,
2016). Proteolytic bacteria population was counted by
using roller tube method, meanwhile protozoa popula-
tion was counted by using Fuchs-Rosenthal counting
chamber (Ogimoto & Imai, 1981). The activity of prote-

Table 2. Nutrient composition of the concentrate for post-wean-

replacer ing goat kids
. Commercial . Treatments
Nutrient Treatments MR! Nutrient (%DM) CM-0 CM-15 CM-30
(%DM)
GM ™M MR FAO Crude protein 25.04 24.66 24.28
Protein 31.54 25.72 21.97 20-24 Ether extract 2.26 5.46 8.66
Fat 50.00 15.59 25.72 20-30 Crude fiber 5.00 408 3.56
Lactose 32.31 35.07  28.31(NFE) 30.01 TDN 74.00 74.98 75.95
Calcium 0.92 1.25 1.62 1.20 Calcium 131 1.36 141
Phosphorus 1.85 1.64 0.87 0.90 Phosphorus 0.79 0.73 0.66

Note: DM= dry matter, GM= goat milk, CM= cow milk, MR= milk re-
placer, MR1= FAO recommendation (2011).

146 August 2019

Note: TDN-= total digestible nutrient, CM-0= concentrate without crick-
et meal, CM-15= concentrate containing 15% cricket meal, C-30=
concentrate containing 30% cricket meal.
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ase enzyme was determined by following the procedure
of Brock et al. (1982). Physiological status parameters
(rectal temperature, heart rate, and respiration rate),
nutrient intake, and goat production performance were
measured similar with the first experiment.

Data Analysis

All data were analyzed with ANOVA based on
a randomized complete block design with statistical
model as: Y, = p+ o+, +e,

where Yij is the observed value, u is the mean, a is
the treatment effect, {3, is the block effect and ¢, is the re-
sidual error. Duncan’s multiple range test was used for
comparison among different treatment means when the
ANOVA was significant at p<0.05. All statistic calcula-
tions in this experiment were done by using IBM SPSS
Statistics software version 20.

RESULTS
Experiment 1

The physiological status of goat kids such as hearth
rate, respiration, and body temperature were same in
all treatments and in the ranges of normal condition
(Table 3). Fresh matter intake of GM (875 g/d) and MR
(847 g/d) were lower than CM (986 g/d), meanwhile
the dry matter intake of GM (98 g/h/d) was lower than
CM (120 g/h/d) and CM was lower than MR (203 g/h/d)
treatment (p<0.05). The highest protein, fat, and calsium
intakes were observed in pre-weaning goat kids fed
with MR. The phosphorus intake was similar across all
treatments (Table 4). The ADG and final body weights
of kids fed with GM and MR were similar and higher
compared to CM treatment (p<0.05; Table 5).

Experiment 2

Heart rate in post-weaning goats increased during
noon as compared to morning and afternoon measure-

Table 3. Physiological status of goat kids during 8 weeks of pre-
weaning age

. . Treatments

Variables Times

GM CM MR

Rectal Morning ~ 38.87:0.26  38.90:0.28  38.84x0.26

temp. (°C)  Noon 39.40+0.24  39.45:0.16  39.55:0.14

Afternoon  39.36:0.33  39.19:0.28  39.13+0.33

Average 39.21+0.27  39.18+0.18  39.17x0.31

Heart rates Morning 82.53+4.66  84.86+6.63 95.88+14.41

(x/min) Noon 111.2127.37  92.0929.27  112.96+9.42

Afternoon  87.82+598  92.09+9.20  87.64+11.39

Average 93.85:8.57 89.68+8.64  98.82+8.88

Morning  32.50+4.44  42.25:5.00  40.41%6.62

Respiration  Noon 37.43+5.59  40.36:5.81  42.81+4.45

(x/min) Afternoon  34.61+4.62  41.36+5.90  40.14+6.54

Average 34.84+555 41324557  41.124#5.20

Note: GM= goat milk, CM= cow milk, MR= milk replacer.

ments (Table 6). Heart rate of the experimental goats
was quite high, around 120-140 pulse/min, meanwhile
the rectal temperature range was 38.95-39.22°C with
respiration rate was almost in the upper limit of normal
condition (46-49 times/min). The physiological param-
eters of growing goats was similar in all feeding treat-
ments and were in the normal range. Nutrient intake
of post-weaning etawah crossbred goats was generally
similar in all treatments except for fat intake; the goats
fed with CM-30 had the highest crude fat intake than
the other treatments (Table 7).

Concentrations of total VFA, partial VFA, and am-
monia in all treatments were similar (Table 8). The uti-
lization of cricket meal to substitute soybean meal up to
30% in the concentrate had no negative effect on rumen
fermentation profiles. All parameters were in normal
values to support rumen fermentation activity. Data
on rumen microbial population showed that there was
no significant difference for protozoa population, total
bacteria, proteolitic bacteria, and microbial protein syn-
thesis among the dietary treatments. The performaces
of post-weaning etawah crossbred goats are presented
in Table 9. The average daily weight gains were similar
among the treatments. Similarly, feed efficiency also
was not significantly different among CM-0, CM-15, and
CM-30 treatments.

DISCUSSION
Experiment 1
Milk replacer containing cricket meal apparently

indicates no negative effect on the physiological param-
eters of the goat kids, i.e., rectal temperature, heart rate,

Table 4. Nutrient intake of pre-weaning goat kids during 8
weeks of experiment

Nutrient Treatments

intake (g/h/d) GM CM MR

Fresh matter 875.86+12.79>  986.88+15.242 847.07+14.07>
Dry matter 98.20+7.79¢ 120.05+5.24° 203.87+3.072
Protein 30.97+2.46b 30.88+1.35P 43.97+0.662
Fat 31.73+2.52b 18.72+0.82¢ 51.40+0.772
Lactose 31.73+1.07° 33.66+3.07°  57.47+2.05°(NFE)
Calcium 0.90+0.07¢ 1.50+0.07> 3.30+0.052
Phosphorus 1.82+0.14 1.97+0.09 1.77+0.03

Note: Mean in the same row with different superscripts differ signifi-
cantly (P<0.05). GM= goat milk, CM= cow milk, MR=milk replacer.

Table 5. Nutrient intake of pre-weaning goat kids during 8
weeks of experiment

Treatments
Performances
GM CM MR
Initial BW (kg) 3.75+0.34 3.70+0.32 3.88+0.33
Final BW (kg) 9.65+0.542 8.53+0.51P 9.23+0.532
ADG (g/h/d) 120.41+10.002 98.47+20.96P 109.18+12.372
Feed efficiency 1.23+0.142 0.82+0.12 0.54+0.02¢

Note: Mean in the same row with different superscripts differ signifi-
cantly (P<0.05). GM= goat milk, CM= cow milk, MR=milk replacer.
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Table 6. Physiological response of post-weaning etawah crossbred goats fed with cricket meal

. . Treatments
Variables Time Normal!
CM-0 CM-15 CM-30
Rectal temperature Morning 38.93+0.06 38.95+0.12 38.98+0.07
(°C) Noon 39.20+0.06 39.22+0.10 39.24+0.04
38.50 - 40.0
Afternoon 39.17+0.03 39.17+0.03 39.19+0.03
Average 39.10+0.03 39.11+0.03 39.13+0.03
Heart rates Morning 119.59+6.67 121.13+3.18 124.92+6.63
(x min™) Noon 139.88+4.71 139.88+2.05 141.28+4.31 70-135
Afternoon 132.47+7.03 132.25+4.81 133.09+1.46
Average 130.64+2.0 131.08+1.43 133.09+1.46
Respiration Morning 46.13+2.51 47.54+3.13 45.69+2.15
(x min™) Noon 54.38+1.59 56.34+0.61 54.13+1.15 2651
Afternoon 49.81+1.49 50.41+0.99 48.59+1.28
Average 50.10+0.49 51.43+0.49 49.17+0.25

Note: CM-0= concentrate without cricket meal, CM-15= concentrate containing 15% cricket meal, C-30= concentrate containing 30% cricket meal.

Normal® values (Frandson, 1996).

Table 7. Feed intake of post-weaning etawah crossbred goats
receiving dietary treatments (g/d)

Table 9. Performance and feed efficiency of post-weaning goat
kids fed concentrate containing cricket meal

Variables Treatments Variables Treatments
CM-0 CM-15 CM-30 CM-0 CM-15 CM-30

Total intake Initial weight (kg) 11.01+1.79 11.19+2.29 11.62+1.82
Grass 210.32 198.33 211.81 Final weight (kg) 21.79+4.45  21.42+4.41 23.19+5.58
Concentrate 538.47 532.08 481.07 ADG (g/h/d) 135.30+30.35 123.41+37.98 136.54+39.60

Dry matter 748.78 730.40 692.88 Feed efficiency (%) 20.44+2.89  20.57+4.17  23.24+3.50

Crude fat 20.342 41.17° 57.35¢ Note: CM-0= concentrate without cricket meal, CM-15= concentrate

Crude Protein 132.08 136.55 129.33 containing 15% cricket meal, C-30= concentrate containing 30%

Crude fiber 80.23 78.20 88.82 cricket meal, ADG= average daily gain.

Calcium 13.86 13.22 14.28

Phosphorus 4.36 4.13 415 and respiration rate were in the normal ranges. The nor-

Note: Mean in the same row with different superscripts differ signifi-
cantly (P<0.05). CM-0= concentrate without cricket meal, CM-15=
concentrate containing 15% cricket meal, C-30= concentrate con-
taining 30% cricket meal.

Table 8. Rumen fermentation characteristics of post-weaning
goat kids fed concentrate containing cricket meal

Treatments
CM-0 CM-15

Variables
CM-30

Fermentation profile

Total VFA (mmol/L) 91.79+62.82 119.42+36.42 97.13+30.98

Acetic acid (%) 45.68+22.43  48.33+8.97  53.80+9.83

Propionic acid (%)  36.78+11.10  41.49+8.67  35.58+12.77

Butyric acid (%) 17.54£11.81  10.17£1.92  10.62+4.28

Ammonia (mmol/L)  9.54+1.63 6.73+0.82 7.76%3.50
Microbial population

Protozoa (log cell/ 6.25+0.20 5.93+0.14 5.74+0.47

mL)

Total bacteria (cfu/ 8.33+1.29 8.71+0.56 9.49+0.73

mL)

Proteolytic bacteria 9.49+1.30 9.45+0.81 9.69+0.21

(cfu/mL)

MPS (mg/mL) 192.46+54.66 168.4+65.04 164.33+39.3

Note: CM-0= concentrate without cricket meal, CM-15= concentrate
containing 15% cricket meal, C-30= concentrate containing 30%
cricket meal, MPS = microbial protein synthesis.
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mal values of rectal temperature, heart rate, and respira-
tion rate of goat kids are 38.5-40°C, 26-54 times/min, and
70-135 pulse/min, respectively (Frandson et al., 2009). On
the other hand, the main factors affecting the consump-
tion of milk replacer are palatabilty, milk quality, ambi-
ent temperature, age, physiological status, and body
weight (McDonald et al., 2011) that further determine
production performance of livestock (Krishnamoorthy
et al., 2011). The consumption of milk replacer was met
the nutrient requirements for goat kids with the body
weights around 9 kg. The standard weaning weight of
goat kids is 9.72 kg (Sutama, 2009). Pre-weaning growth
is an initial indicator for growth and production due to
its genetic correlation with the growth rate in the further
stage of growth (Elieser, 2012).

The singlet kid usually has higher gain than duplet
or triplet litter size. In this study all kids were produced
from singlet and duplet litter size. The total milk from
the ewes for the duplet kids should be divided for both
kids, so that it affected their performances. The goat
milk naturally has mothering immunity for the kids,
meanwhile the artificial milk replacer does not have
enough mothering immunity compound. Therefore,
eventhough nutrient intake of milk replacer group was
higher than goat milk group, the performance of goat
milk group was better. The high final body weight in
goat milk treatment was supported by the efficincy of
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nutrient uptakes and its mothering immunity, mean-
while the performance of kids treated with milk replacer
containing cricket meal was due to the high nutrients
(protein, fat, and calcium) intake only. The kids milked
with goat milk have better performance than those
milked with milk replacer containing cricket meal and
this difference was related with the differences in the
availabilities (digestibility and absorption) of nutrients
in both treatments. The goat milk has smaller fat glob-
ules which is easier to be digested by the kids. The di-
ameters of individual globules of fat in goat milk ranged
from 0.73 to 8.58 um. The diameter of particle based on
the ratio of volume to surface area of goat milk was 2.76
um. This diameter was less than the mean diameter of
3.51 um for bovine milk (Mayer, 2012). Fat consump-
tion in GM is higher than in CM quantitatively and fat
is an efficient energy source. Fat consumption in MR is
higher than in GM and CM, however the digestibility
and absorption are lower. The immunity compounds
in goat milk significantly affect the health status and
growth rates of the kids. Goat milk has sialic acid which
is located in the surface area of glycoproteins, glycolip-
ids, and free oligosaccharides, and this acid compound
is involved in cellular interaction and communication
processes. Yasmin et al. (2015) reports that sialic acid of
goat milk has several main biological functions such as
immune system activation, brain development, and pro-
tection against pathogens. This condition was not found
in cow milk treatment, where the performance was the
lowest compared to the others treatments. Smolders
et al. (2012) reported that new born goat kids had low
blood vitamin E and selenium concentrations. Research
showed that feeding kids with milk replacer resulted in
the average daily gain in the first 14 days was 118 g/d,
in the 31 days was 181 g/d, and following in the 102
days was 165 g/d. On the other hand, Supriyati (2012)
stated that the rate of the pre-weaning kids of Crossbred
Etawah goat fed formulated milk replacer grew slower
than kids receiving dairy milk. In the present study,
the average gain of pre-weaning goat kids (60 days) fed
with milk replacer containing cricket meal was 109 g/d,
while in goat kids fed with dairy milk was around 98
/d.

i Feed efficiency (FE) is defined as a ratio of the daily
gain/dry matter intake. The FE value in control treat-
ment was 1.23, means higher than in milk replacer (0.54)
and cow milk (0.82) treatments. Reverdin & Sauvan
(2016) reported that there was a close correlation be-
tween FE value and the performances of goat kids, but
the FE value could not be explained by the digestibility
which was linked to the DMI value.

Experiment 2

The data of physiological status of pre-weaning
kids in this experiment was similar with those reported
by Frandson (2009). Increased heart rate and repiration
rate are mostly related to ambient temperature, muscle
activity, and metabolism processes. Heart rate in young
animal is normally higher than in older animal and
animal with a larger body size has the slower heart rate
(Frandson, 2009). Some factors affecting the heart rate

are body temperature, age, body weight, and activity.
Respiration rate of growing goats in this experiment is
still in the normal condition, similar to that reported by
Frandson (2009) that normal respiration rates for goats
are 26-54 times/min. The increased respiration rate
shows that the animal has increase in body activities,
including digestibility and metabolism processes, in or-
der to maintain homeostasis (McDowell et al., 2011). The
process of digestion in animals fed with high protein ra-
tion caused the increase in specific dynamic action that
eventually will increase heart pulse and respiration rate
to maintain the homeostasis of heat evaporation pro-
cesses. Especially in high humidity condition, animals
will have difficulty to evaporate the body heat load so
that the respiration rate will increase to dissipate body
heat load.

The same case with pre-weaning kids in the first
experiment was observed that the growing goat has nor-
mal rectal temperature which around 38.5-40.0°C, simi-
lar to the range reported by Frandson (2009). In the high
ambient temperature, animal will reduce feed intake
and increase drinking to regulate body temperature,
and this situation will affect the growth and production
performances of the animal (McDowell ef al., 2011).

Data of nutrient intake in the growing goats
showed high fat intake. According to Jayanegara et al.
(2017), old cricket contains 26.90% crude fat. The high
fat intake on growing goat will affect rumen fermenta-
tion proses, but in this study the growing goat still can
tolerate ration with 30% cricket meal treatment. Cricket
meal has high contents of palmitic acid, linoleic acid,
and oleic acid ie, 24.28%, 25%, and 22.70% w/w,
respectively. Wu et al. (2016) reported that methane
production would be reduced and beneficial fatty acids
would be increased by supplementation of oleic acid
in the diet, as in vitro study. Fish oil and sun flower
oil in a high concentrate diet caused a time-dependent
inhibition of the complete biohydrogenation of 16 and
18 carbon unsaturated fatty acids, and resulted in the
accumulation of trans 16:1, trans 18:1, and trans 18:2, 20,
and 22 carbon metabolites in ruminal digesta of sheep
(Toral et al., 2010).

Protein, carbohydrate, and the other nutrient
intakes in cricket treatments are similar with control
group meaning that the utilization of cricket meal in
the concentrate upto 30% have good palatability for the
growing goat. Astuti ef al. (2016) reported that cricket
meal in creep feed for growing sheep also has a good
palatability.

Result of rumen fermentation by using cricket
meal showed that the protozoa population was still
in the normal range, similar with the results reported
by McDonald et al. (2011) which were 10°-10° cells/
ml. Substitution of soybean meal with cricket meal up
to 100% (30% in the concentrate) did not disturb the
protozoan activity as in vitro technique, then tended
to decrease upto 8.20% (Jayanegara et al., 2017). This
condition will give the good environment and oportu-
nity for bacterial development. The bacterial population
in this experiment showed in the normal range with
around 10%-10° cfu/mL, and similar with the popula-
tion reported by McDonald et al. (2011). It seems that
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the utilization of cricket meal can increase the bacterial
population. Treatment of CM-30 could increase 13.92%
of total bacteria compared to the control one (Table 8).
Total bacterial population in the rumen is depend on
the quality of ration, freeding frequency, sampling
time, and sampling method of rumen liquor. The prote-
olitic bacteria are similar in all treatments meaning that
substitution of soybean meal with cricket meal in the
growing goat still did not affect the proteolitic bacterial
population. Jayanegara et al. (2016) stated that feeding
with high protein concentrate would activate rumen mi-
crobes including proteolitic bacteria so that deamination
process will increase. Tropical browse plants, especially
legumes, has high potential to increase nutrient supply
and to positively manipulate the rumen microbial func-
tion (Astuti et al., 2012).

Based on NRC (2007) requirement for growing
kids with 150 g/d daily weight gain needed 4.81% body
weight (BW) of dry matter intake, 86 g/d of protein in-
take, 0.43 kg/d of TDN, 4.80 g/d of calcium, and 2.20 g/d
of phosphorus. The result showed that nutrient intake
was suitable and adequate for the requirements of grow-
ing kids. Astuti et al. (2016) reported that growth of post-
weaning etawah crossbred lamb on individual pens was
123 g/d. Sodiq (2012) showed that etawah crossbred
lamb with 120 day of age had 128.7 g/d growth rate. The
feed efficiency in this experiment showed a higher rate
compared to the previous result (15%-17%) in growing
sheep fed cricket meal (Astuti et al., 2016). The better
efficiency in this experiment was caused by the qual-
ity of cricket meal. Meanwhile Dianingtyas et al. (2017)
reported that supplementation of legume wafer in grow-
ing etawah crossbred goat could increase daily gain, FE,
and IOFC by 55.08%, 34.91%, and 14.53%, respectively

CONCLUSION

Cricket meal could be used in goat kids milk
replacer with good palatabilty and resulted ADG
around 109 g/d without any negative effect on the
health status of the animals. The utilization of cricket
meal up to 30% in the concentrate of growing goats
has good palatability, no adverse effect on the rumen
fermentation profiles, and has similar performance with
the control ration.
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