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Abstract. This study evaluated the various levels of guar meal on growth,
nitrogen balance, plasma amino acids, and blood biochemistry in goats. Sixty
goats (7-9 months old, average initial weight 15.28 kg) were divided into four
groups. TO received 0% guar meal (control), while T1, T2, and T3 received 5%,
10%, and 15% guar meal, respectively, for 90 days. Final body weight increased
from 23.54 kg in TO to 25.78 kg in T3. Average daily gain also rose from 68.83
g/day in TO to 87.5 g/day in T3. Dry matter intake remained unchanged across all
groups. Protein efficiency ratio was highest in T1 (1.61) and lowest in T3 (1.14).
Nitrogen intake increased with guar meal level, while fecal nitrogen decreased
from 5.9 g/day in TO to 3.9 g/day in T3. Urinary nitrogen first dropped, then rose
to 5.9 g/day in T3. Nitrogen retention improved from 41.6% in TO to 61.7% in T3.
Apparent protein digestibility, biological value, and net protein utilization all
increased with higher guar meal. However, all plasma amino acids (lysine,
methionine, threonine, leucine, valine) decreased as guar meal increased, and
globulin dropped at higher levels. Serum total protein and albumin dropped, while
blood urea nitrogen increased at higher levels. In conclusion, guar meal at 5%
improved protein efficiency, but levels above 10% reduced amino acid availability
and altered blood biochemical indicators. Moderate inclusion of guar meal is
recommended for growing goats.
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Introduction

Goats are important in the livestock sector due to their valuable traits and
contribute to meat, milk, and fiber production (Dubeuf et al., 2023). It can thrive
in harsh arid conditions and play an important role in the agricultural sectors of
many developing countries (Ahmed et al., 2022). Goats are the oldest
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domesticated animals that tolerate heat stress and survive on low-quality fodder
(Silanikove, 2000; Parsad et al., 2025). It possesses a larger capacity for feeding
on tree leaves and crop residues and is also regarded as a source of income (Liu
et al., 2008). It also has a higher reproductive rate and provides animal protein to
people (Zhu et al.,, 2020). Protein is important for development and is a critical
nutrient in goats, directly affecting weight gain and body composition (Sahlu et al.,
2004; Carmichael et al., 2012). In goats, it is also involved in enhancing muscle
development and immune function (Wu, 2009; Huang et al., 2016).

The cottonseed cake, canola meal, sunflower meal, and soybean meal as a protein
source can be used in the nutrition of goats (Silva et al., 2015). Sunflower meal is
extensively used because it is cheaper than other nutrients for goats. However, it
has limitations due to the imbalanced amino acids and high fiber content, which
directly affect the growth of goats (Boudalia et al., 2024).

Sunflower meal contained a very low quantity of lysine used as an essential amino
acid for goats (Cao et al., 2021). Rising prices of dietary nutrient components have
made goat production less profitable, and an alternative to these conventional
protein supplements is guar meal, which is recognized as a cost-effective protein
source for livestock (Salem, 2010; Al Sulivany et al., 2024). Guar (Cyamopsis
tetragonoloba) contains about 30 to 35 percent crude protein and is mainly
cultivated in various regions and considered an essential source of protein for
ruminants (Sher et al.,, 2022). It is a leguminous crop cultivated for its gum
(Prajapati et al., 2013). After the removal of the gum from their seeds then
residual seed meal is known as guar meal (Boudalia et al., 2024). Guar meal can
be used in the animal's diet and can replace other protein sources without any bad
effect on the animals. Goats have a larger capacity for employing high-fiber feeds
and bear anti-nutritional factors (Monteiro et al., 2017).

Guar meal residual contains cluster bean secretion, which is a
galactomannan polysaccharide that enhances the stickiness of digesta in the small
intestine (Hindrichsen et al., 2004; Hafeez et al.,, 2026). It can decrease the
absorption of nutrients and amino acids (Kotnala et al., 2024). Moreover, guar
meal comprises inhibitors and anti-nutritional factors, which help in protein
digestion (Salim et al., 2023). However, ruminants can tolerate these factors due
to the bacteriological activity in the rumen (Monteiro et al.,, 2017; Parsad et al.,
2025). The essential amino acids are mainly vital for growing animals, protein
synthesis, and also play a role in antioxidant defense (Mazinani et al., 2022).
Amino acids are also important for mucus production and gut health in muscles
(Huang et al.,, 2016; Khan et al.,, 2024). It provides an indication of protein
eminence and the tolerability of amino acid sources from the diet (Gao et al.,
2024). Biological value is the indicator of protein quality, with a high biological
value indicating improved essential amino acid balance, while net protein
utilization provides a complete picture of protein value (Adhikari et al.,, 2022).
Growth performance is also a direct indicator of feed utilization; it can be
influenced by both the quantity and quality of protein in the diet (Belloir et al.,,
2017).

Blood biochemical characteristics are also indicators of protein absorption and
health in animals (Cortese et al.,, 2019; Shafiq et al., 2025). Serum total protein
concentration represented the protein status in the animal, while albumin
described the nutritional protein status (Eckart et al., 2020). Moreover, the low
serum albumin designates a protein deficiency. Globulins are involved in the
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immune response, while the albumin-to-globulin ratio reflects the balance between
nutritive and immune proteins (Ye et al., 2020). Blood urea nitrogen is considered
a part of protein catabolism; a high level indicates poor protein utilization, while a
low BUN level indicates insufficient protein intake (Gao et al., 2022). Therefore,
the current study evaluated the effect of guar meal on the growth, plasma amino
acid profile, biological value of protein, and blood biochemical parameters in goats.

Materials and Methods
Experimental Site and Animals

This study determined the effect of guar meal (C. tetragonoloba) on growth,
nitrogen balance, amino acids, and serum biochemical parameters in goats. Sixty
goats were taken and transferred to the special farm in Qushtapa, Erbil, Iraqg. All
the goats had an average initial weight of 15.28+0.31 and an age of 7 to 9
months. Upon arrival, all animals were examined to ensure their health and found
healthy with no infectious disease or abnormalities. A controlled environment with
proper ventilation, drainage, and hygiene was provided during the whole study.
Environmental parameters, such as temperature, were maintained between 23
and 26°C. The relative humidity (Hygrometer, EISCO, UK) ranged from 54—-66%,
and 12 h light and 12 h dark (44) was maintained. During the whole study, clean
and dry bedding material was provided and replaced frequently, and water was
provided ad libitum through individual automatic waterers.

Housing and Feeding Management

All goats were kept separately in metabolism cages (1.6 m x 2.1 m) equipped
with separate feed racks and water nipples. Each cage had a slatted floor for the
gathering of feces and urine. Before the start of the study, all the goats were
acclimatized to individual housing and experimental diets for 14 days. During the
collection period for nitrogen balance, goats were shifted to metabolism crates
(1.2 m x 1.8 m) that were fitted with fecal collection trays and urine collection
vessels, which comprised 10% sulfuric acid to prevent nitrogen loss. Feed was
given daily individually and feed intake and feed refusals were recorded per
animal.

Study Design and Diet Preparation

Four dietary groups were designed in triplicate, such as TO, known as the control
group, which was treated with the basal diet. Other groups, such as the T1, T2,
and T3 groups, which contained 5%, 10%, and 15% guar meal, respectively. All
sixty goats were distributed into four groups, and each of the triplicate groups
contained 5 goats. This study lasted up to 90 days, and feed was given to groups
twice daily. All the diets were formulated; the feed constituents were purchased
from the local markets. All the ingredients were weighed by a digital balance and
mixed for each group. The graded levels of guar meal were added to each diet.
Moreover, the basal diet contained energy and protein-rich feed ingredients with
balanced nutrition (Meli et al., 2023). The prepared feed was then stored in dry
and ventilated containers (Table 1).
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Table 1. Composition of experimental diets (g/kg) for goats

Ingredient TO (0% T1 (5% T2 (10% T3 (15%
(9/kg) GM) GM) GM) GM)
Wheat straw 400 400 400 400
Sunflower meal 200 150 100 50
Guar meal 0 50 100 150
Maize grain 270 270 270 270
Wheat bran 100 100 100 100
Molasses 19 19 19 19
Urea 6 6 6 6
Mineral mixture 3 3 3 3
Common salt 2 2 2 2
Total 1000 1000 1000 1000

Measurement of growth parameters

After the end of the study, the goats were kept under fasting for up to 10 hours to
ensure the accuracy of the growth measurements. Final weights were measured
by a weighing scale (Kern & Sohn, model: HCB 100K100, Germany). Dry matter
intake (DMI) was calculated by recording the refusals and the amount of feed
offered daily. Dry matter in the feed was assessed by drying samples at 105°C in
an oven for 24 hours. Average daily gain (ADG), Total body weight gain (BWG),
Feed conversion ratio (FCR), and Protein efficiency ratio (PER) were calculated as
studied by Huang et al. (2024) and Owais et al. (2025).

Body Weight Gain (BWG)= BWG=FW-IW

ADG (g/day) = (Total body weight gain (kg) x 1000) / Number of experimental
days (90 days)

DMI (g/day) = (Feed offered — Feed refused) x Dry matter percentage
FCR = feed given (g)/ Weight gain (g)

PER = Average daily gain (g/day) / Daily crude protein intake (g/day)
Nitrogen Balance and Protein Utilization

For the determination of nitrogen balance and protein utilization, the goats were
kept in separate cages after the feeding trial. The feces and urine were collected,
and the feed intake, feed refusals, fecal output, and urine excretion were
measured daily during the collection period. Urine samples were kept up with
sulfuric acid to avoid nitrogen damage through ammonia volatilization. Nitrogen
content in feed, feces, and urine was determined using the Kjeldahl method.
Nitrogen intake, fecal nitrogen, urinary nitrogen, nitrogen retention, nitrogen
retention percentage, apparent protein gain (APG), biological value (BV), and net
protein utilization (NPU) were calculated as studied by Chanjula et al. (2022).

Nitrogen intake (g/day) = Feed nitrogen x DMI
Fecal nitrogen (g/day) = Fecal nitrogen x fecal output
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Urinary nitrogen (g/day) = Urinary nitrogen x urine output

Nitrogen retained (g/day) = N intake — (Fecal N + Urinary N)

Nitrogen retention (%) = (N retained / N intake) x 100

Apparent protein digestibility (%) = [(N intake — Fecal N) / N intake] x 100
BV (%) = [N retained / (N intake — Fecal N)] x 100

NPU (%) = (N retained / N intake) x 100

Plasma Amino Acid Analysis

At the end of the study, 10 ml of blood was taken from the jugular vein of the
goats and was kept in heparinized tubes, then it was centrifuged at 3000 rpm for
15 minutes, and the plasma was then deposited at -20°C in labeled Eppendorf
tubes until analysis. From the plasma, the protein was removed by mixing with
sulfosalicylic acid and then centrifuging again. Clear liquid that contained free
amino acids was mixed with a derivatizing reagent called OPA. The entire mixture
was then injected into a high-performance liquid chromatography (HPLC) system
associated with a fluorescence indicator and a C18 column. It separated the amino
acids Lysine, methionine, threonine, leucine, and valine, which were recognized by
associating their holding times with standard solutions. The concentration of each
amino acid was calculated, and the process followed the method described by
Shilwant et al. (2023).

Serum Biochemical Analysis

Blood samples were collected three times, firstly at the start of the study, secondly
at mid-study (day 45), and thirdly at the end of the experiment (day 90). 10 ml of
blood was also collected for serum biochemical analysis, and it was drawn into
sterile tubes without any anticoagulant for serum separation. The blood in the
tubes was centrifuged at 3000 rpm for 15 minutes and serum was collected with a
micropipette and transported to Eppendorf tubes, then stored at -20°C until
analysis. The Biuret method was used for the assessment of serum total protein;
in this process, the purple color is formed, and its intensity was read at 540 nm
using a semi-auto analyzer (Model: Microlab 300, Merck, Germany). The
bromocresol green method was applied to serum albumin. In this technique, the
albumin binds with green dye bromocresol to give a green color, and its
absorbance is read at 628 nm. Blood urea nitrogen was assessed by the Urease-
Berthelot method, in which Berthelot reagent and blue color are formed. Its
absorbance was read at 580 nm. Serum globulin and albumin-to-globulin ratio was
then calculated by following the formulas as described by Elgioushy et al. (2025).

Globulin = Total protein — Albumin
A: G Ratio = Albumin /Globulin

Variations in each parameter over time (A values) were calculated as: A = Value at
day 90 — Value at day 0.

Statistical Analysis

Data were evaluated using a completely randomized design with the statistical
model: Yij = p + Ti + €ij, where Ti = fixed effect of treatment (0, 5, 10, 15% GM)
and €ij = random error. The experimental unit was the individual goat for growth
parameters (n = 15/treatment) and the pen for nitrogen balance (n =
3/treatment). One-way ANOVA using SPSS 26.0, R 4.2.1, and Tukey's HSD post-
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hoc test was used for analysis of the data. Normality and homogeneity were also
checked by Shapiro-Wilk and Levene's tests, respectively.

Results and Discussion

This study examined the effects of different levels of C. tetragonoloba on local
goats in Qushtapa, including their effects on growth, essential amino acid profiles,
and blood biochemical parameters.

The growth of the local goats was increased gradually with higher concentrations
of guar meal. FWG increased in T3 (25.78 = 0.31 kg), while the significantly
(p=0.004) lowermost was observed in TO (23.54 = 0.24 kg) and T1, and T2
showed intermediate values. Total weight gain was also significantly (p=0.003)
increased in T3 (10.5 £ 0.51 kg), while TO showed 8.26 + 0.17 kg, and T1 and T2
TWG were found between these values. Similarly, average daily gain followed an
increasing trend, with T3 showing 87.5 + 1.16 g/day, which was 27.1% higher
ADG compared to the control (68.83 £+ 1.33 g/day). The DMI did not change
significantly (p=0.134) across treatments. The FCR in T1 (7.89 + 0.81) and T3
(7.87 £ 0.16) was enhanced. FCR showed nearly similar results in TO and T2
(p=0.003). PER was maximum in T1 (1.61 + 0.03), and it was lowest in T3 (1.14
%+ 0.03), while T2 and TO recorded significantly (p=0.002) (Table 2, Figure 1).

This study demonstrated that guar meal is a substitute protein source; its
moderate level enhanced growth and protein consumption, while the high level
hurt amino acid and biochemical characteristics. This study observed improved
growth with higher levels of guar meal supplementation, including significantly
higher FBW, TWG, and ADG in goats receiving higher guar meal supplementation.
Aruwayo et al. (2024) documented higher growth with groundnut cake in goats
due to high crude protein content, which increases ruminal fermentation and
nutrient consumption. Alcaide et al. (2003) conducted a study on Sunflower meal
in goats and reported improvement in microbial protein fermentation in the
rumen, which causes greater nutrient accessibility and tissue development due to
higher amino acid absorption and protein deposition, resulting in better growth
performance and body weight gain. Similar findings were also reported by Shweta
et al. (2025), who recorded improved BWG and feed efficacy in goats with the
guar meal diet, due to improved nutrient digestibility and protein consumption.
Rufino et al. (2013) reported the influence on growth in small ruminants with the
soybean meal diet, because of its high-quality protein and balanced amino acid
profile. Coleman et al. (2010) reported no significant change in the dry matter
intake, with no effect on feed intake, as the dietary treatment did not affect feed
palatability or voluntary intake. Lokaewmanee et al. (2023) also documented
better nutrient utilization efficiency in goats with the increased average daily gain
and PER, owing to enhanced nutrient absorption and protein metabolism. Vidya et
al. (2022) recorded improvement in FCR and weight gain with the
supplementation of guar meal in small ruminants, due to improved feed
conversion efficiency and nutrient digestibility. This study observed variable
responses of PER and concluded a moderate level of guar meal effectiveness in
protein utilization. These findings agreed with the findings of Zare et al. (2023),
who reported the moderate response of PER with the moderate protein
supplementation, because an optimum protein level supports efficient utilization
without excessive nitrogen losses.
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Table 2. Growth on various graded levels of guar meal in local goats

Parameter TO(O0% | T1(5% | T2(10% | T3(15% | P-
GM) GM) GM) GM) value
. . 23.54+ 24.28+ 25.26+ 25.78+
Final body weight (kg) | 4 54, 0.17a 0.23ab 031c | 9004
. . 8.26+ 9.0+ 9,98+
Total weight gain (kg) 0.17b 0.123 0.16ab 10.5+0.51 | 0.003
Average daily gain | 68.83+1.3 | 75.2%¢ |83.16+1.43 | 87.5+1.16 | , /o,
(g/day) 3b 1.07a ab o '
Dry matter intake | ¢o5174 | 658469 | 65748.1 | 65046.8 |0.134
(g/day)
Feed conversion ratio 8.41+ 7.89+0.81 | 8.39+0.31a 7.87+ 0.003
(FCR) 0.17b a b 0.16¢c '
Protein efficiency ratio 1.38+ 1.61+£0.03 | 1.47+£0.03a 1.14+ 0.002
(PER) 0.05b a b 0.03c '
ADG DMI | FCR
658 - & 8.4 -
85 L
- 556 -
80 1 8.2
=554 1
757 * 652 1 @ 8.0 -
=2 Y@ 650 - L 4 o
:é Final BW PER I Total WS
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= 25.5 - . 16.0 - -
25.0 ' > '
1.4 @ 9.5 4
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Figure 1. Growth on various graded levels of guar meal in goats

This study reported nitrogen balance and protein utilization parameters and found
that nitrogen intake increased from 15.9 £ 0.12 g/day in the control group (TO) to
17.6 £ 0.20 g/day in T3. This increase was due to the higher protein content of
the guar meal compared with the control group diet (Table 3, Figure 2). Fecal
nitrogen decreased across the groups: 5.9 + 0.13 g/day in TO, 4.4 £ 0.14 g/day in
T1, and reached the lowest value of 3.9 + 0.13 g/day in T3. This may be due to
higher protein digestibility in the guar meal diet compared with the control group.
Urinary nitrogen was 4.7 + 0.21 g/day in TO and decreased to 4.1 £+ 0.05 g/day in
T1, indicating a decrease in protein absorption, which influences growth. However,
it increased and reached 5.9 + 0.31 g/day in T3. It was described that in T3, more
protein is absorbed than is used for growth, but the extra nitrogen is excreted as
urea. Nitrogen retained in the body increases with increasing guar meal. It was
6.9 £ 0.13 g/day in TO and reached the highest level of 8.4 + 0.13 g/day in T3.
Nitrogen retention percentage increased from 41.6 £ 0.76% in TO to 61.7 £
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0.87% in T3. It means that with an increase in guar meal, a large volume of
nitrogen remains inside the body instead of being wasted. Apparent protein
digestibility also increases with the increase in guar meal. It was 70.1 £+ 0.68% in
TO and reached 81.0 £ 0.68% in T3. It is designated that the guar meal protein is
more, and goats digest the protein in a better way. Biological value enhanced from
57.6 £ 0.87% in TO to 66.3 + 0.78% in T3, which also indicated the absorbed
protein usage in the body. It was described that with the increase in guar meal, its
usage increased significantly. NPU increased from 41.2 + 1.03% in TO to 59.3 +
0.76% in T3 as it naturally increased with the increased of digestibility and
biological value.

This study recorded positive effect on nitrogen intake with the guar meal.
Similarly, Agwa et al. (2023) recorded increased nitrogen intake with the
supplementation of Canola meal in the goat, due to its higher crude protein
content and improved nitrogen supply. The reduction in fecal nitrogen in this study
indicated better digestibility and absorption of dietary protein. This finding is
similar to the outcomes of Alobre et al. (2025), who reported decreased fecal
nitrogen in sheep with the supplementation of Sunflower meal, because of
enhanced protein digestibility and nutrient absorption. Hussein et al. (2025)
documented improved nitrogen digestibility with the high-protein diet, due to
greater ruminal protein degradation and utilization. This study observed higher
nitrogen retention and nitrogen retention percentage with the higher guar meal.
Ali et al. (2025) described the better utilization of absorbed nitrogen for tissue
synthesis and growth due to increased nitrogen retention and nitrogen retention
percentage, as more absorbed nitrogen was retained for muscle protein synthesis.
Te Pas et al. (2021) demonstrated the higher biological value and net protein
utilization in cows with the guar meal, due to more efficient utilization of absorbed
amino acids. Similarly, Zurak et al. (2023) found higher biological value and net
protein utilization with the protein-rich diets in goats, because of improved protein
quality and amino acid availability. APG and NPU in the cow increased with higher
protein level supplementation (Amanlou et al., 2017), due to enhanced digestibility
and efficient nitrogen utilization. Eckart et al. (2020) also reported higher APG and
NPU in the camel with the increased protein source diet, due to improved protein
digestion and metabolic utilization.

Table 3. Nitrogen balance and protein utilization parameters on various graded
levels of guar meal in local goats

Parameter TO (0% | T1(5% | T2(10% | T3 (15% | p-
GM) GM) GM) GM) value
Nitrogen intake | 1o 94 17 | 16.840.18 | 17.1+ 0.11 | 17.6+ 0.20 | 0.008
(g/day)
Fecal nitrogen | ¢ 9,4 135 | 4.4+0.14b | 4.2+0.13ab | 3.9+0.13a | 0.004
(g/day)
Urinary nitrogen | 4 210 21a | 4.1+0.05b | 4.5+0.42ab | 5.9+0.31a | 0.005
(g/day)
Nitrogen retained | ¢ .0 13, | 7.84 0.13a | 8.2+ 0.16ab | 8.4+ 0.13c | 0.003
(g/day)
Nitrogen retention | 41.6+0.76 | 53.4+0.47 59.3+ 61.7+ 0.003
(%) b a 1.03ab 0.87c '

Vol 3 | Issue 4 | 2026 | Journal of Kyzylorda Scholarly Review

428



Apparent Protein | 70.1+0.68 | 75.6+0.69 | 78.7+0.76a
Digestibility (%) b 2 b 81+0.68¢c | 0.007
Biological Value 57.6+0.87 | 63.2+0.75 64.3+ 66.3+0.78 0.006
(%) b a 1.07ab o '
Net Protein 41.2+1.03 | 51.3+0.86 | 55.3+1.66a | 59.3+£0.76 0.004
Utilization (%) b a b o '

APG I BV I Fecal nitrogen I
&
77.51 - 63 1 L J 55
75.0 61 50-
72.51
59 1 4.5 1 Y
70.041 @ L L
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Figure 2. Nitrogen balance and protein utilization parameters on various graded
levels of guar meal in goats

Table 4, Figure 3 shows the outcome of graded levels of GM on the amino acids in
goats, and it indicates the significant influence on essential amino acids in all the
groups. TO (0% GM) showed the highest amino acid values, which indicated better
amino acid retention in the control group. The highest lysine concentration was
27.3£0.65 in TO, then it decreased in T1 (25.3+0.61) and reached the lowest level
in T3 (19.6+0.53). Similarly, methionine also decreased from 6.1+£0.71 in TO to
5.1+0.41 in T3, which demonstrated that lower methionine levels were associated
with higher GM levels. Threonine was also observed higher (19.7+£0.31) in the
control group, while T2 (17.51+0.31) showed a decrease with the increase of GM
levels. The lowest threonine concentration was observed in T3 (15.3£0.98), which
shows the poor effect of higher GM. Leucine showed the maximum value of
33.3+1.41 in TO, then it also increasingly decreased in T2 (28.6+1.31), while T3
recorded the lowest level (24.3+1.06). Valine also followed the same decreasing
form, which was significantly reduced from 25.7+0.56 in TO to 20.6+0.78 in T2
and 18.7£0.61 in T3. These results demonstrated the negative effect on the
amino acid level with the increase in guar meal level.

This study demonstrated the contracting response of amino acids with the guar
meal supplementation. Lysine, methionine, threonine, leucine, and valine declined
increasingly with the higher guar meal level. Similarly, Arif et al. (2023)
documented the decline in essential amino acids with wheat grain in goats, due to
increased amino acid utilization for tissue protein synthesis. Moreover, Shwerab et
al. (2015) also studied the guar meal in goats and recorded decreased level of
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amino acids, because of enhanced metabolic utilization of absorbed amino acids.
Kholif et al. (2018) studied unconventional protein sources in the goats and
recorded low levels of amino acids in the serum, due to greater incorporation of
amino acids into body proteins. Prieto et al. (2000) also examined the increased
dietary protein in animals and observed variations in amino acids and increased
amino acid catabolism in the goats, due to excess dietary protein promoting amino
acid degradation and nitrogen metabolism.

Table 4. Amino acid concentrations on various graded levels of guar meal in local

goats
Amino TO (0% T1 (5% T2 (10% T3 (15% P-
Acid GM) GM) GM) GM) value
Lysine 27.3+£0.65a | 25.3+0.61b | 23.4+1.04bc | 19.6+0.53c | 0.006
Methionine | 6.1+£0.71a | 5.6+0.21ab 5.4+0.32b 5.1+£0.41b 0.005
Threonine | 19.7+£0.31a | 18.21+0.52b | 17.51+£0.31b | 15.3+£0.98c | 0.007
Leucine 33.3x1.41a | 30.4+£0.71b | 28.6x1.31b | 24.3£1.06c | 0.005
Valine 25.7+£0.56a | 23.3£0.72b 20.6+0.78c 18.7+0.61d | 0.006
Leucine I Lysine I Methionine |
25 4 6 - 6.00
301 * J * 5.75
e e =4 e | o
22 5-50 o
o 267 5.25
= 24- ® 207 o SE— .
Z Threonine I Valine I TO T™1 T2 T3
S 26 1
= 19
s e 24 .
L 55 4
17
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16 207
® L
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Figure 3. Amino acid concentrations on various graded levels of guar meal in
goats

This study on serum biochemical parameters also recorded significant variation in
the increasing level of guar meal. Serum total protein decreased with the
increasing level of GM, and it was highest in the control group TO (7.6+0.13 g/dL),
while the lowest concentration was observed in T3 (5.6+0.21 g/dL). Similarly, the
serum albumin level was also reduced from 4.2+0.04 g/dL in TO to 3.1+0.05 g/dL
in T3. In contrast, serum globulin displayed 3.4+£0.07 g/dL in TO, whereas the
lowest value was observed in T3 (2.5+0.07 g/dL). Subsequently, the
albumin:globulin ratio changed with the higher GM levels; it was 1.23+0.03 in TO,
while it was maximum (1.39£0.06) in T2. Blood urea nitrogen also increased from
13.3+0.67 mg/dL in TO to 23.7+£0.62 mg/dL in T3, which described the changed
nitrogen metabolism at higher GM levels (Table 5, Figure 4).
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The current study also recorded significant changes in serum biochemical
parameters with the guar meal. The level of serum total protein and albumin was
reduced in this study with the GM. Similarly, Dubeuf et al. (2023) recorded
decreased total protein and albumin with the dietary protein in goats, due to
increased utilization of circulating proteins for tissue synthesis. Serum globulin and
urea nitrogen in the present study increased with the higher level of GM. Manat et
al. (2016) described an elevated level of serum globulin and urea nitrogen with
higher protein in goats and found that it increases the metabolic activity, because
of enhanced protein metabolism and nitrogen turnover. Similarly, Gupta et al.
(2018) reported higher urea nitrogen and serum globulin with the soybean meal
diet in goats, due to greater dietary protein degradation and immune protein
synthesis. This study also recorded a lower level of albumin: globulin ratio with the
higher guar meal. This is also agreed with the study of Piccione et al. (2014), who
also recorded a decreased A:G ratio in goats with the higher dietary protein level,
due to relatively higher globulin production than albumin synthesis.

Table 5. Serum Biochemical Analysis on various graded levels of guar meal in

Vol 3 | Issue 4 | 2026 | Journal of Kyzylorda Scholarly Review

local goats
Parameter T0O (0% T1 (5% T2 (10% | T3 (15% | P-
GM) GM) GM) GM) value
Serum total protein | 7.6+£0.13a | 6.8+0.07ab | 6.2+0.13b | 5.6% 0.006
(g/dL) 0.21c
Serum albumin | 4.2+ 3.9+ 3.61+ 3.1+ 0.005
(g/dL) 0.04a 0.06ab 0.03b 0.05¢
Serum globulin | 3.4+ 2.9+0.06c | 2.59+0.06 | 2.5+0.07a | 0.004
(g/dL) 0.07c b
Albumin:Globulin 1.23+0.03 | 1.34+0.06a | 1.39+0.06 | 1.24+0.03 | 0.006
ratio a b C
Blood urea nitrogen | 13.3+£0.67 | 15.9+£0.65 |17.43+ 23.7£0.62 | 0.007
(mg/dL) C bc 0.34b a
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Figure 4. Serum biochemical parameters on various graded levels of guar meal in
goats
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Conclusion

This study concluded that guar meal at a moderate level improved growth and
nutrient utilization without causing lethal changes in amino acid profile and serum
biochemical parameters in goats. However, a higher level negatively affected the
essential amino acid, as evidenced by changes in blood biochemical indicators.
Therefore, moderate guar meal is suggested for better growth and protein
utilization in goats.
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