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Abstract:
This study was conducted to evaluate carcass and histopathological characteristics of
growing West African Dwarf goats fed derived dietary models of urea-treated cassava
peels fortified with Ca-P salt mix. Twenty (20) growing West African Dwarf female
goats aged 6–8 months with an initial weight of 8.2 kg ± 0.25 were used for the study.
They were randomly allotted to four dietary treatments with five goats per treatment
in a completely randomized design. The dietary treatments were Diet 1 (block), Diet 2
(crunchy), Diet 3 (pellet), and Diet 4 (mash). Results obtained indicated live weight,
bled weight, scalded weight and eviscerated weight were significantly (P<0.05)
differed among the different models of feed presentation. The dressed weight,
dressing percentage, rib cage and head weight were significantly (P<0.05) influenced
by dietary feed models. Hind limb weight ranged from 12.00-13.71%. Back, neck and
legs were not influenced (P<0.05) by dietary models but higher numerical values were
observed for mash model. Histopathological evaluation results indicated that the heart
showed normal myocardium and pericardium for all the dietary treatments. There
were no gross lesion and oedema of the myocardium and pericardium observed. Also,
the liver showed normal hepatocytes and portal triad. There was no lesion as well as
macrotic alteration of the liver. Photo micrographs of the kidney showed normal
glomerulus and ducts for all the treatments. There was no congestion of the kidneys
for all experimental groups. Rather there was normal parenchyma of the kidneys. The
lungs of the experimental animals showed through the histopathological micrographs
that the alveoli had adequate spaces to accommodate and transport air,
photomicrographs of the intestines showed that there were normal villi projecting
from the surface of the intestine while photo micrographs of the spleen for all the
treatments showed normal structure of the spleen indicating secondary follicles and
anatomical pulps of the spleen. It can therefore be concluded that supplementing
dietary feed models of urea treated cassava peels fortified with Ca-P salt mix to
growing goats can boost carcass qualities without negative effects on the
histopathology of the organs.
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1. Introduction
Meat production is one of the major concerns of ruminant producers as it is an

important product from livestock animals. Goat production enables supply of meat
(chevon) as a source of protein to meet the need of the citizenry. Meat is the major
from in which goats are consumed in Nigeria [1]. It is widely accepted
and consumed in most countries because there has been form of
religious restriction and taboo against it [2]. The demand for goat meat is high and
commands higher market price than beef and pork in towns and villages of mostly
rural communities, ties [3] opined that goat meat is highly preferred
to other animals because of its flavor, tenderness and taste. Meat (chevon) from goats
is harvested over a wide range of ages, but the fact remains that meat from younger
goats is generally preferred by consumers to meat from yearlings or older goats [4].
Evidence from literatures has given credence to the fact that goat provides over 1.97
million tonnes of meat annually representing 3.5% of total world meat production and
8.5% of total estimated meat production in developing countries [5]. However, as
much as we have goats with invaluable potentials for meat production, the enterprise
is plagued with inadequate supply of feed resources that will boost the genetic
resources patent in these animals. Therefore, there is need for diversifying goat
production into less production cost strategic ways through the use cheap and
available agro industrial by products such as cassava peels which can be fortified with
nitrogen sources and Ca-P salt mix to produce different dietary models. Cassava peel
has been reported to contain low crude protein content; hence there is need for
enrichment by using cheap nitrogen sources such as urea by means of ensilation and
fortification with much needed mineral elements. This strategy can boost meat
production potential of goats to meet protein need of Nigeria populace. Thus, this
research was conducted to evaluate carcass characteristics and histopathology of
growing West African goats fed derived dietary models of urea-treated cassava peels
fortified with Ca-P salt mix.

2. Materials and Methods
The experiment was carried out at the Sheep and Goat Unit of the Teaching and

Research Farm, Kogi State University, Anyigba, Kogi State. Anyigba is located
within the Derived savannah zone of Nigeria extending between Latitudes 70 151 and
70 291N of the Equator and Longitudes 70 111 and 70 321 E of the Greenwich meridian
[6]. The annual wet season within the zone spreads over a minimum of seven (7)
months and it extends from late April to October with the dry season spanning from
November to March for appropriately five (5) months. Rainfall here is highly seasonal
and September is the rainiest month with short dry season (break) in August which
depicts a mean annual rainfall ranging from 150mm to 250mm. The area has a
humidity of about 70% on the average and a mean annual temperature of 270C [7].
The area is favourable for staple arable crops, tubers and assorted grains, oil palm and
cashew. Luxuriant natural growth of many tall grass species like Gamba grass
(Andropogon tectorium, Andropogon gayanus), Elephant grass (Pennisetum
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purpuerm), Guinea grass (Panicum maximum) and some short grasses and short broad
leaf herbs [6], is noticeable at wet seasons.

2.1. Experimental Feed Preparation and Treatments
Experimental feed supplements in this trial were of urea treated cassava peel

fortified with Calcium-Phosphorus mineral salt-mix constituted with Trona,
Limestone and Superphosphate in ratio 4:1. Fresh cassava peel free from stumps were
collected and grated before subjected to hydraulic press for dewatering.
The dewatered peels were then subjected to pulverization and sieved to obtain
the coarse mash, which was then sun-dried for 2-5 days before being loaded into
bags for feeding animals. Four kilograms (4 kg) of urea fertilizer was dissolved in 100
L of water and then used to treat 100 kg of cassava peels by spraying [8,9].
The product was hard pressed so as to eliminate air while in the container. The dietary
models were prepared in four different forms of block, crunchy, mash and pellet
ration presentation. Each dietary model represented a treatment constituted with the
conventional cement as binder both for block and crunch feed models [9]. The four
dietary models were fed to the experimental animals daily after grazing.

2.2. Dietary Models Production
Mash model was produced by subjecting the major feed ingredient components to

milling in hammer mill while the micro components were thoroughly mixed manually
before being fed to the animals. Pellet feed model was produced by following the
process for mash production, after which the mash form was taken to pellet making
machine in the Department of Fisheries and Aquaculture, Faculty of Agriculture, Kogi
State University Anyigba for pelletization. The feed block model was produced viz;
Portland cement in powdery form was first mixed with water at a ratio of (w/w) 50
parts of cement to 100 parts of water. All the feed components were added together
and the cement mixture before casting in a mould [10]. These components were
thoroughly mixed manually. About 2kg of the mixture was poured into cellophane
lined plastic mould measuring 14cmx10cmx15cm. The cellophane paper was used to
enhance easy removal of the feed block when formed after air- drying. The blocks
were placed on a table to air dry. The blocks were allowed to gradually dry for about
4-5 days, before being packed and stored in a well ventilated and moisture-free
environment because of the hygroscopic nature of the blocks [10,8]. The formulation
contained 92% urea treated cassava peels, 3% Portland cement, 4% Trona and 1%
Single superphosphate. Crunchy feed model was produced using the procedure
highlighted above under feed block making. After thorough mixing, the concentrate
mixture was subjected to a soft press on a flat surfaced metal to give a flat crunch
shape to the concentrate mixture after drying to constant moisture content. This was
then air dried on the metallic surface for about 4-5days before being fed to the animals.
The formulation similar to other dietary models contained 92% urea treated cassava
peel, 3% Portland cement, 4% Trona and 1% Single superphosphate.
The dietary combinations of the feed models may be summarized as follows;
Block = Urea treated cassava peel + Trona 4:1SSP (HTCPU)
Crunchy = Urea treated cassava peel + Trona 4:1SSP (HTCPU)
Pellet = Urea treated cassava peel + Trona 4: 1SSP (HTCPU)
Mash = Urea treated cassava peel + Trona 4:1SSP (HTCPU)
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2.3. Experimental Animals Management and Design
Twenty growing WAD goats of about 8-9 months old were used for the study. They

were sourced from nearby goat market in Anyigba and its environs. The animals were
treated against both ecto and endo parasite infestations, they were tagged and allowed
fourteen days adjustment period before the commencement of the study. The animals
were randomly assigned to four the treatments in a Complete Randomized Design.
Each treatment had five animals per treatment and each served as a replicate.

2.4. Carcass evaluation
At the end of the experiment, two (2) goats per treatment, and a total of eight (8)

goats, were randomly selected and sacrificed for carcass evaluation. The animals were
starved of feed for 24 hours prior to slaughter but they were provided with water.
Trial animals were weighed to obtain live and slaughtered weight by severing the
jugular, they were hung upside down to allow for proper draining of blood, after
which, they were seigned and then eviscerated. The gastro intestinal tract were
carefully removed and weighed to obtain the carcass weight. Dressing percentage was
calculated by dividing the carcass weight by the live weight multiplied by 100. The
carcasses were cut into retail parts (shoulder, rack, loin and legs) and each part was
weighed.

2.5. Histopathological Evaluation
After carcass evaluation, tissue samples (heart, intestine, liver, kidney, lungs, and

spleen were collected from carcasses of each treatment. The tissue samples from each
of the experimental animals per treatment were carefully collected, fixed in 10%
formalin and sent to a histopathology laboratory for analysis. Routine procedures as
described by [11] were used and paraffin sections were stained with hematoxylin and
Eosin.

2.6. Chemical Analysis
Samples of experimental diets and faeces collected were analyzed for nutrient

composition using methods of the Association of Official Methods and Procedure of
Analytical Chemist [12]. Nitrogen in feed and urine samples was determined by
Kjeldahl method [12]. Feed and faecal samples were separately evaluated for fibre
components in accordance with the methods of [13].

2.7. Statistical Analysis
All data collected were subjected to Analysis of Variance (ANOVA). Means were

separated by using Least Significance Difference (LSD) where significant difference
among means were observed, they were further separated with the aid of computer
statistical software package [14].

Table 1. Gross Ingredients Composition of Different Dietary Models (%).

Ingredients Block Crunchy Pellet Mash
Urea Treated Cassava Peel 92 92 95 95

Cement 3 3 - -
Trona 4 4 4 4

Single superphosphate 1 1 1 1
Total 100 100 100 100

Sources: [8]
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3. Results and Discussion

3.1. Nutrient Composition of Dietary models Derived from Urea treated Cassava
Peels Fortified with Ca-P Salt-Mix
Dry matter which ranged between 85.01% and 86.50% is comparable to 87.52%

reported by [15] for cassava based diets fed to WAD goats but lower than 90.30%-
91.84% reported by [16] for diets containing cassava peels fed to lambs.
The values of organic matter content observed are comparable to the values

obtained by [16] but lower than 92.52 to 93.70% reported by [17] for urea treated
cassava peels fed to WAD goats. Crudeprote in contents obtained is higher than
[17] for urea treated cassava peels fed to WAD goats. Crudeprote in contents obtained
is higher than 15.29%- 15.75% reported by [16]. The values observed indicated
that pellet had higher crude protein.
Crude fibre content obtained is higher than 16.60% reported by [15].The values of

ether extract though comparable across the dietary treatment are slightly lower than
6.04% reported by [18] for urea treated cassava peel fed to WAD goat. The high value
of ash content in block form followed by crunchy might be attributed to
cement powder used in as a binder in block forms. The inclusion of trona and single
superphosphate as mineral salts buffers might have contributed to increased ash
content.
This is in consonance with report of [19] who opined that mineral buffer salt

supplementation may contribute to high dietary ash content. The value of nitrogen
free extract obtained in this study is lower than 62.67% reported by [20] for cassava
peels supplemented with Moringa oleifera, Gmelina arborea and Tithonia diversifolia
based multinutrient block. The value is also higher than 32.36% reported by [18] for
cassava peels supplemented with N sources. Variations might be due to urea treatment
(ensiling) of cassava peels used in this study. Urea treatment might have interfered
with the protective effect of cellulosic material of the feed thereby making the fibrous
covering it more digestible. Neutral detergent fibre and acid detergent fibre are higher
than 30.06% and 16.00% respectively reported by [18]. Acid detergent lignin content
is higher than 7.94%-10.97% reported by [16]. The variation in these values might be
attributed to stage of maturity of cassava, processing methods adopted in obtaining the
cassava peels used in the different experiments, soil condition and environmental
factors among others.

Table 2. Nutrient Composition of Dietary models Derived from Urea-treatedCassava peels
Fortified with Ca- P Salt-Mix (%).

Nutrients (%) Block Crunchy Pellet Mash
Dry Matter 86.50 85.97 85.04 85.01

Organic Matter 67.95 70.03 75.98 74.40
Crude Protein 17.17 17.06 17.54 17.09
Crude Fibre 22.08 20.59 21.88 21.67
Ether Extract 5.14 4.94 5.93 5.78

Ash 18.55 15.94 9.06 10.61
NFE 28.56 32.41 35.19 49.85
NDF 32.50 39.50 47.50 64.50
ADF 50.02 59.49 69.47 88.67

Hemicellulose 17.52 19.99 21.97 24.17
ADL 23.08 15.79 19.09 18.01
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NFE- Nitrogen Free Extract, NDF- Neutral Detergent Fibre, ADF- Acid Detergent Fibre, ADL-
Acid detergent Lignin

3.2. Carcass and Organ Estimate of WAD Goats Fed Derived Dietary Models of
Urea treated Cassava peels Fortified with Ca-P Salt-Mix
Significant (P<0.05) variations in liveweight of experimental animals were

observed in this trial. This can be attributed to the influence of nutrients in the diet
that meets the nutritional demand of the animals. Deliberate combination of feed
ingredients was carried out in order to stimulate nutrient digestibility and utilization as
evidenced in better animal performance with significant carcass characteristics values.
This has a clear indication for higher carcass valuation in pellet feed model than other
dietary models. [21] noted that when goats were fed adequate feed in terms of nutrient
composition, growth is positively affected in as much as higher liveweight is a
measure of growth rate. The higher liveweight of the animals fed pellet diet could be
attributed to higher intake (acceptability), palatability and better digestibility as well
as efficiency of rumen and lower gut as well as metabolic functions leading to overall
performance degradable nitrogen. The result of carcass characteristics obtained in this
study is in contrast with the report of [22] who reported no significant influence on all
the carcass parameters examined. The value of the bled weight obtained in this study
is higher than the values reported by [23] who posited range of 7073-9083g with
WAD goats fed oil palm leaf meal-cassava peel based diet. The difference may be
attributed to the difference in the initial live weights of the animals used in the study.
The same reason can be adduced for scalded weight and eviscerated weight of the
experimental animals. The observed value of eviscerated weight is lower than 13.54-
14.95(kg) reported by [24] who fed WAD goats with cassava leaf meal concentrate
diets. Dressing percentage obtained in this study is higher than 45.20-47.70% reported
by [24] and [25]) who obtained 42.62-44.93% in traditional fat tailed Iranian sheep. In
addition, the dressing percentage obtained in this study is higher than 43.80-47.30%
reported by [15] who fed WAD goat with cassava leaf meal diets. The different result
outcomes may be attributed to management system, nutrition, and slaughter technique
and breed factor. Dressed weight was higher in pellet diet fed group than other
treatments. This meant that goats on pellet diet utilized feed efficiently for meat
production. The value of dressed weight (g) in this study is within the range of 4018-
7053g reported by [4] but higher than 3055-4025 reported by [22]. This variation
could be attributed to nutrition, management and breed type of the animals used in the
experiment. The head weight was higher in pellet and crunchy diets. The value was
higher than 10.19-10.73% reported by [23]. Observed rib cage values were higher
than 6.48 - 10.12% reported by [26]. The fore limb, back, neck, legs were not
significantly (P>0.05) affected by treatment diets. This agrees with [27] who obtained
no significant difference in those parameters. The value of rumen obtained in this
study is lower than 29.53-30.92% reported by [27]. The weight of lungs, heart and
spleen were not influenced by diets forms. This agrees with the report of [28] who
stated that these parameters were not affected by inclusion of sundried cashew pulp
meal. Lungs weights were similar among the treatments. This suggests normal
respiratory capacity and function of the lungs in all the animals. Also, non significant
value of the heart weight gives an indication that there was normal blood circulation
of the animals in all the treatments. The proportion obtained for liver and kidney in
this study is higher than 1.19 - 2.37% for liver and 0.38 - 0.41% for kidney reported
by [28] in WAD goats fed sundried cashew pulp based diets. It is also higher than
1.19 - 1.41% for liver and 0.35 - 0.39% for kidney reported by [23]. [4] obtained
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higher value for liver and kidney in WAD goats. The increased value of liver and
kidney might be attributed to increased metabolic and detoxifying activities carried
out by the duo in neutralizing any toxicity in any of the ingredient especially cement
used as binding agent. This agrees with [1] who opined that it is a common practice in
feeding trials to use weight of some internal organs like liver and kidney as indicators
of toxicity in feed.

Table 3. Carcass Evaluation of WAD Goats Fed Dietary Models Derived fromUrea treated
Cassava Peels Fortified with Ca-P Salt-Mix.

Parameters Block Crunchy Pellet Mash SEM LOS
Live weight (g) 9530a 9200b 9700a 9000b 2.21 *
Bled weight (g) 9382a 9039b 9503a 8811c 0.71 *

Scalded weight (g) 9121a 8901b 9362a 8677b 8.81 *
Eviscerated weight(g) 5888.99b 5805.01b 6644.42a 6075.47a 7.71 *
Dress weight (g) 4660.59b 4627.72b 5374.06a 4610.49b 10.00 *
Dressing (%) 48.91c 50.41b 55.47a 51.21b 1.18 *

Rib cage weight (%) 11.00b 12.08a 12.57a 11.54b 0.43 *
Head weight (%) 10.96b 11.53a 11.43a 10.06b 0.31 *

Fore limb weight (%) 9.80 10.04 10.43 10.42 0.35 NS
Hind limb (%) 12.00b 12.02b 14.08a 13.71a 0.65 *
Back (%) 10.37 9.84 10.50 10.83 0.57 NS
Neck (%) 5.91 6.59 6.66 6.70 0.64 NS
Legs (%) 3.07 2.73 2.41 3.23 0.49 NS
Rumen (%) 13.55b 17.15a 9.41d 11.15c 1.14 *
Spleen (%) 0.21 0.23 0.19 0.36 0.10 NS
Intestine (%) 18.95a 11.76b 9.43c 11.04b 1.06 *
Lungs (%) 1.77 1.79 1.88 1.89 0.21 NS
Heart (%) 0.80 0.37 0.75 0.69 0.33 NS
Liver (%) 3.19a 3.21a 2.02b 2.43b 0.23 *
Kidney (%) 0.80a 0.75a 0.49c 0.69b 0.04 *

a,b,c,d means in the row with different superscripts are significantly different ( P<0.05).

3.3. Histopathological Examination of WAD Goats Derived Dietary Models of
Urea treated Cassava Peel Fortified with Ca-P Salt-Mix
Histopathological evaluation of all the organs examined revealed that it was only

the intestine of block and crunch fed groups of experimental animals that showed
slight edema while other organs such as liver, kidney, spleen, heart and lungs
indicated no gross lesion of pathologic significance. The normal structures and
sections of the villi and sinusoids of the organs were maintained. There was no
indication of lesion and toxicity due to the test materials on the organs examined
especially lungs, liver, kidney, spleen and heart. There was normal elimination of
metabolic wastes from the animal body from the kidney and liver while other organs
carried out their respective functions without danger. The observations in this study
are in contrast with the report of [29] who reported changes in mononuclear reactions
of hepatocytes and necrotic spots in the liver of birds fed graded levels of
Gongronema litifolia (Utasi). Also, [30] reported leukocytic infiltrations, focal
extensive myocardial necrosis, and degeneration of adjacent muscles, focal inter
muscular edema and myocardial atrophy in goats fed trace element supplementation.
The authors further stated that there was necrosis of surface epithelium and extensive
neutrophilic infiltrate as well as occasional syncytial cells and intranuclear inclusion
bodies in upper epithelial layers of the heart of their experimental animals. [31]
reported increased glomerular-bowman’s space ratio implying a small glomerular tuft
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in a relatively large bowman’s space which indicated collapsed capillaries of
glomerulus in goats fed Daniella oliveri foliage mixed with cowpea husk. There was
no indication or occurrence of collapsed capillaries in the micrographs of the kidneys
of the experimental animals used in this study. Rather, normal glomeruli and renal
ducts of the kidneys. This implies that WAD goats could cope with urea treated
cassava peels fortified with minerals and transformed into blocks, crunchy, and pellet
and mash forms. [32] reported severe histopathology indications in kidney micrograph
of goats in their study with goats fed Daniella oliveri mixed with cowpea husk, which
is in contrast with observations in this study. However, findings on organs
histopathology of goats in this study are in harmony with the findings
of [33] who reported that most of the organs examined in their work did not exhibit gr
oss pathological lesions when lambs were fed detoxified karang cake as partial protein
supplements. Also, histopathological observation in this study is in conformity with
the report of [34] who did not observe any gross histopathological lesion in the tissue
of vital organs of lambs fed diets containing Karangi seed cake replacing nitrogen
moiety of soyabean meal at either 25% or 50% in the concentrate mixture. [35]
reported that no anomalies or alterations were found in the macroscopic analysis of
liver, kidney and other organs. This implies that the diets utilized during the feeding
trial did not compromise the carcass or cause the condemnation of the organs when
lambs were fed with diets containing silage of tropical forages [35]. [36] reported that
lambs fed licuri (Syagrus coronate (Mart.) Becc.) cake showed no macroscopic
alterations in the liver of the lambs. The workers further stated that there was presence
of discrete and non specific alterations common to all treatments suggesting no effects
of the level of inclusion of the licuri cake on the metabolic activities of the liver.
Figure 1, Figure 2, Figure 3, Figure 4 depict photomicrographs of the heart showing

normal myocardium and pericardium while Figure 5 shows abnormal
histopathological myocardial atrophy H&E

Figure 1. Heart (Block form) Figure 2. Heart (Crunchy)

Figure 3. Heart (Pellet) Figure 4. Heart (Mash)
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Figure 5. Leucocytic infiltrations (arrowheads), focal extensive myocardial necrosis, and
degeneration of adjacent muscles (arrows) intermuscular edema (star) and myocardial atrophy.

Source: [30]

Figure 6, Figure 7, Figure 8, Figure 9 Photomicrographs of the liver showing
normal hepatocytes and portal triads H&Ex40.

Figure 6. Liver (block form). Figure 7. Liver (Crunchy).

Figure 8. Liver (Pellet). Figure 9. Liver (Mash).

Figure 10 depicts abnormal histopathological changes showing expansion of portal
zones with streaky fibrosis, periportal lymphocytic infiltration, and endothelial cell
degeneration.

Figure 10. Abnormal histopathological changes showing expansion of portal zones with streaky
fibrosis, periportal lymphocytic infiltration, and endothelial cell degeneration.

Source: [37]

Figure 11, Figure 12, Figure 13, Figure 14: Photomicrographs of kidney showing
normal glomerulus and ducts H&E X40.
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Figure 11. Kidney (Block). Figure 12. Kidney (Crunchy).

Figure 13. Kidney (Pellet). Figure 14. Kidney (Mash).

Figure 15 Depicts abnormal condition of goat kidney showing pathological changes
showing hydropic degeneration of tubular epithelia, expanded Bowman`s capsular
space, and hemorrhage in the medulla.

Figure 15. Abnormal condition of goat kidney.

Source: [37]

Figure 16, Figure 17, Figure 18, Figure 19: Photomicrographs of lungs showing
alveolar spaces filled with air H&E x40.

Figure 16. Lung (Block). Figure 17. Lung (Crunchy).

Figure 18. Lung (Pellet). Figure 19. Lung (Mash).
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Figure 20. Depicts Section of goat lung showing infectious pneumonia (severe).

Source: [38]

Figure 21, Figure 22, Figure 23, Figure 24: Photomicrographs of intestine showing
villi lining the intestine.

Figure 21. Intestine (Block). Figure 22. Intestine (Crunchy).

Figure 23. Intestine (Pellet). Figure 24. Intestine (Mash).

Figure 25a and 25b depict Histopathological condition of the goat intestine showing
enteropathy of duodenum and jejunum.

Figure 25a. Histopathological condition. Figure 25b. Histopathological condition.

Source: [39]

Figure 26, Figure 27, Figure 28, Figure 29: Photomicrographs of spleen showing
secondary follicles and pulps H&E X40.
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Figure 26. Spleen (Block). Figure 27. Spleen (Crunchy).

Figure 28. Spleen (Pellet) Figure 29. Spleen (Mash).

Figure 30 depicts histolopathogical section of spleen of an infected goat. Spleen
showed accumulation of extravagated Erythrocytes in the pulp and depletion of
lymphocytes (arrow).

Figure 30. Histolopathogical section of spleen of an infected goat.

Source: [40]

4. Conclusions
Based on the results obtained from this study, supplementing the diets of growing

West African Dwarf goats with feed models derived from urea-treated cassava peel
fortified with Ca-P salt mix has the potentials to boost carcass characteristics of goats.
More so, ingredients used as binder in producing feed models do not seem to have
adverse effects on the organ and tissues of the animals examined. Therefore, use of
cement as binder at 3% in making crunchy and block feed models has no adverse
effect on the animal organs.
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