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ABSTRACT
The aim of this study to know the impact of dried Tribulus terrestris extracts
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. . on growth performance in quail chicks. A total of 350 one-day-old quail chicks,
quail, productive performance,
Tribulus terrestris averaging weight 7.50 g, and the chicks were randomly assigned to four groups, each
group comprising four replicates and each replicate include 20 birds, G1 as control
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showed a significant increased(p<0.05) in the birds that drinking water had a Tribulus
terrestris extract compared to the control group (G1). The results of this study
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INTRODUCTION

Recent years have shown that the use of medicinal herbs as feed additives can
improve the health, performance, and nutrient digestion of broiler chickens (Ali and
Abdulrazaq, 2023; Hasan et al.,2024). Tribulus terrestris is an herbaceous plant renowned
for its diverse medicinal properties and its significant role in traditional medicine (Bravo et
al., 2014). Rich in phytochemicals such as saponins and flavonoids, Tribulus terrestris has
garnered attention for its potential therapeutic effects, particularly in the fields of sports
performance and sexual health. A preliminary phytochemical study of Tribulus terrestris
identified saponins, flavonoids, glycosides, alkaloids, and tannins; flavonoid levels were
about 1.5 times higher than saponins, and the research shows that the composition of
saponins varies by region.

Recent studies have begun to uncover its ability to address a variety of health
concerns, showcasing its relevance in both nutritional and medicinal contexts (Shokry and
Mustafa, 2023; Saeed et al., 2024). According to Akbari and Torki (2016), Tribulus terrestris
can enhance growth performance, egg quality, and overall health when included in poultry
diets, although optimal dosages and effects vary. Results indicate Al-Garadi ef al. (2022)
added 0.75 g/kg Tribulus terrestris improved growth performance and organ health in broiler
chickens, with no adverse effects on liver and kidney functions. On the other hand, many
studies found that laying hens receiving Tribulus terrestris aqueous extract showed increased
egg production and improved feed conversion ratios, particularly under cold stress conditions
(Akbari and Torki, 2016).

According to the significant economic importance on broiler and egg production, the
previous results encouraged us to test the efficacy of Tribulus terrestris extract in drinking
water on growth in broiler quail chicks.

MATERIAL AND METHODS

This experiment was conducted in the College of Agriculture, Tikrit. A total of 350
chicks’ Japanese quails were randomly distributed to four groups with four replicates. The
chicks were raised in batteries consisting of three floors, with two cages on each floor, and
each cage measured 77 x 70 x 40 cm (length x width x height). They were equipped with
feeders, and suitable environmental conditions for rearing were provided, including
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temperature, ventilation, and lighting. Water and feed were provided to the chicks freely, and
the birds were vaccinated with the Newcastle vaccine at one day of age. No deaths were
recorded throughout the study period. The groups were G1 as the control (without any
addition), G2, G3, and G4 added 0.25, 0.500, and 0.750 g/kg diet, and they fed a balanced
female quail production diet in accordance with the recommendations of the National
Research Council (NRC, 1994) as shown in Table 1.

Table 1- The chemical composition for the diet (1d to 21d)

Feed Ingredients Feed Ingredients (%)
Yellow Corn 55.95

Soybean Meal 34

Protein 5

0Oil 23

Dicalcium Phosphate 1

Limestone 1.5

Table Salt 0.250

Total 100%

Calculated Chemical Composition

CP% 23
Energy kcal/ kg 3018
Methionine + Cystine% 0.83
Lysine% 1.25
Methionine% 0.49
fibber% 3.7
Calcium% 1.10
P% 0.61
PAVIA%

Concentrated protein (Dutch origin) containing 40% crude protein, 2150 kcal/kg, 5% crude fat, 3.85% lysine, 3.70% methionine, 4.10
methionine + cysteine, 5.60% calcium and 4.65% phosphorus.

Birds Performance
Age and weight at sexual maturity of males and females

The age of sexual maturity of male birds was determined after confirming the
production of dense foam (foma) from the cloacal gland after monitoring the males of each
replicate continuously starting from the twentieth day of age (Al-Salihi, 2012). The weight
at sexual maturity was recorded individually using a sensitive balance. The age of sexual
maturity of female birds was recorded after egg production in each replicate reached 50%,
and the weight of females was also recorded. The eggs were found inside them collectively
using a sensitive balance. Before the experiment began, all birds were weighed, and then
they were weighed every week until the trial was over (35 days). Each week, feed
consumption was also recorded, and then calculated their feed conversion ratio (FCR) by
dividing that number by their average body weight.
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Statistical analysis

The SAS appropriate statistical program was used to do a one-way ANOVA on the
data (SAS, 2003). The least significant differences (Duncan, 1953) approach was used to
find the variance in the mean (P<0.05).

RESULTS AND DISSCUSION

Table 2 indicates the effect of adding the freeze-dried extract on the age of maturity
and sexual maturity in Japanese quail for both males and females. Our results showed a
significant (P < 0.05) reduction in the age of sexual maturity for females and males in groups
G2, G3, and G4 compared to the control group G1. This may be due to the role of the freeze-
dried extract from the pole plant in raising testosterone hormone concentrations, which
effectively promotes the growth and development of the testicles, leading to earlier sexual
maturity in the birds. Studies have indicated that the rapid growth of the testicles due to
testosterone ultimately leads to early sexual maturity, as there is a positive correlation
between testicular growth and early sexual maturity (Biswas et al., 2007). Ajam et al. (1981)
reported that dried Tribulus terrestris extract plays a significant role in the ovulation process
and early sexual maturity of females. Additionally, estrogen contributes to increasing the
number of receptors for the hormone FSH in target tissues, which aids in the maturation of
ovarian follicles (Guyton and Hall, 2006).

Table 2: Effect of adding dried Tribulus terrestris extract to Japanese quail birds in weight,
age of puberty and sexual maturity of males and females

Sexual maturity Weight at Sexual  Sexual maturity = Weight at Sexual

Groups (one day of age) maturity (g) (one day of age) maturity (g)
(Females ) (Females ) (Males ) (Males )

Gl 43.76+0.89a 245.2244.32 36 .89+0.51a 167.84+4.11

(Control)

G2 38.54+0.79b 241.39+£5.36 31.21+0.29b 172.87+4.76

G3 37.76+0.43b 239.58+3.51 30.32+0.38b 169.89+5.11

G4 38.69+0.82b 244.,72+3 .88 29.87+0.29b 171.64+4.83

Different letters within column indicating of significant differences (p<0.05)
G1 (Control), G2, G3, and G3 (0.250, 0.500, and 0.750 g/Kg) dried Tribulus terrestris extract

The results in table 3 showed there was no significant effect on body weight between
the groups during 7 and 14 days of age. However, groups G3 and G4 with the addition of the
dried extract of the pole plant at concentrations of 0.500 and 0.750 g/kg of feed showed a
significant improvement (P<0.05) in body weight compared to G2 and the control group
during 21, 28, and 35 days of age.
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Table 3: Effect of adding dried Tribulus terrestris extract to Japanese quail birds in Body
weight (g)

Groups 14d 21d 28d 35d 7-35d

G1 28.54+0.55  55.82+2.57 99.62+£5.44b  140.22+6.15¢c 186.64+5.34 ¢
G2 28.43+041 56.44+1.23 95.77+4.82b  139.32+3.94b 195.54+3.00 b
G3 29.39+0.74 5599+ 1.82 107.7242.49 a  158.52+2.07a 223.65£3.97 a
G4 28.83£0.31 54.11+1.51 104.28+227a 157.32+3.23a 219.82+4.03 a

Different letters within column indicating of significant differences (p<0.05)
G1 (Control), G2, G3, and G3 (0.250, 0.500, and 0.750 g/Kg) dried Tribulus terrestris extract

There was no significant effect of the dried extract between the groups in 7 and 14
days of age. Birds in group 2, 3 and 4 had a significant (p<0.05) in body weight gain and
feed intake compared to the control group (21, 28, 35 and 7-35 days). Same results founds
the control group had a significant different compared to the others during 7-35 days of age.

Table 4: Effect of adding dried Tribulus terrestris extract to Japanese quail birds in Body
weight gain (g)

Groups 7d 14d 21d 28d 35d 7-35d
Gl 20.23+ 27.28+ 43.81+ 40.62+ 46.42+ 178.36+
0.62 2.26 3.82 b 0.86 b 543 b 543 ¢
G2 19.58 + 28.01+ 39.34+ 53.54+ 4621+ 186.68+
0.51 1.02 385 ¢ 091 a 138 b 138 b
G3 21.60+ 26.59+ 51.73+ 50.81+ 65.13+ 215.86+
0.68 1.91 1.08 a 0.71 a 3.02 a 3.02 a
G4 20.50+ 25.28 50.17+ 53.04+ 62.49+ 211.48+
0.16 1.27 + 0.75 a 095 a 1.02 a 1.02 a

Different letters within column indicating of significant differences (p<0.05)
G1 (Control), G2, G3, and G3 (0.250, 0.500, and 0.750 g/Kg) dried Tribulus terrestris extract

Table 5: Effect of adding dried Tribulus terrestris extract to Japanese quail birds in feed
intake (g)

Groups 7d 14d 21d 28d 35d 7-35d
Gl 43.85 80.53 132.44 139.33 14234 538.49
0.77 & 0.57 & 4.03 3.86 + 225+ 8.13 =
G2 46.58 81.55 132.57 134.72 149.30 544.72
0.26 + 0.09 + 1.56 + 3.06 + 221+ 9.01 +
G3 43.56 82.18 131.55 135.88 149.48 542.65
0.14 + 0.00 113+ 1.71 1.52+ 255+
G4 4531 81.13 133.51 138.11 148.33 546.39
0.57 0.57 + 3.05 247+ 339+ 8.52 +

Different letters within column indicating of significant differences (p<0.05)
G1 (Control), G2, G3, and G3 (0.250, 0.500, and 0.750 g/Kg) dried Tribulus terrestris extract

The results in Table 5 showed that the birds drinking water with the dried Tribulus
terrestris extract had a significant difference between the groups. Groups 3, 1, and 4 recorded
the best values in feed conversion ratio compared to group 2 on day 7. On day 21, groups 1
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and 2 had the best values in feed conversion ratio compared to the others. During the period
from days 7 to 35, groups 3 and 4 recorded the best values in feed conversion ratio compared
to the control group.

Table 5: Effect of adding dried Tribulus terrestris extract to Japanese quail birds in feed
conversion ratio

Groups 7d 14d 21d 28 d 35d 7-35d

G1 2.18 2.95 3.02 4.76 3.07 3.02
0.12 + 0.28 + 0.11 + 0.22 + 023+ 0.15+
b ab c a b a

G2 2.38 2.92 3.37 2.52 3.23 2.92
0.15 + 0.13 + 0.13 + 0.11 £ 0.12 & 0.12 +
a ab b b b ab

G3 2.02 3.11 3.54 2.67 2.31 2.51
0.108 £ 0.14 + 0.16 + 0.12 + 0.14 + 0.17
c b a b a b

G4 2.20 3.21 2.66 2.61 2.37 2.59
0.13 + 0.16 &+ 0.15 + 0.12 + 0.12 & 0.14 +
b a a b a b

Different letters within column indicating of significant differences (p<0.05)
G1 (Control), G2, G3, and G3 (0.250, 0.500, and 0.750 g/Kg) dried Tribulus terrestris extract

Tribulus terrestris is recognized as a valuable medicinal plant , and the effectiveness
of this plant can be largely attributed to its rich composition of biologically active compounds
, including saponins, glycosides, alkaloids, flavonoids, phenols and tannins, as highlighted
by previous research (Shahid et al., 2016; Sanagoo et al., 2019; Rathod et al., 2020).

The results of our study reveal an interesting pattern regarding the use of Tribulus
terrestris powder in the diet of quail. Specifically, our results observed that supplementing
the basal diet with 0.75 g/kg of Tribulus terrestris did not significantly affect overall growth
parameters such as weight gain, live body weight, or feed intake from 1 to 35 days of age.
This is consistent with previous research by Amar et al. (2018), which indicated that a dose
of up to 1 g/kg was safe for growth performance in rats. Ermahin (2009) reported that a
slightly higher dose (0.80 g/kg) can enhance growth performance in broiler chickens,
highlighting the variability in how different species respond to this supplement. Furthermore,
Amireshkari et al. (2016) showed positive growth effects in laying hens with aqueous
extracts or powders at doses of 5 and 10 mg/kg, suggesting that the effect of Tribulus
terrestris may vary significantly across different poultry species.

However, results from Doro and Ermahin (2016) and Yazdi et al. (2014) suggest that
higher doses of 1 g/kg or specific extracts did not result in improved performance in broilers,
suggesting a possible threshold or even negative effects associated with excessive
supplementation, this may be due to adverse effects on gut health, particularly affecting the
ileum, as expected in the literature. Furthermore, Haerley et al. (2005) reported no significant
improvement in feed intake at lower doses (0.2 or 0.4 mg/kg), and a decrease in feed intake
was observed at a higher level of 1.5 g/kg. This decrease may be attributed to the high fibre
and phenolic content of Tribulus terrestris, suggesting that while some levels may be
beneficial, there is a point at which the plant’s properties can hinder performance. Ermahin
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(2009) and Nikolova and Benkov (2010) highlight that this plant might improve body weight
in broilers when compared to control groups, aligning with findings from Yazdi et al. (2014).
One possible explanation for these benefits could be the presence of saponins in Tribulus
terrestris. Ayana et al. (2012) propose that these compounds might play a role in enhancing
intestinal absorption, which could contribute to the observed improvements in growth.

CONCLUSION

The inclusion of freeze-dried Tribulus terrestris extract significantly accelerated
sexual maturation in Japanese quail, benefiting both males and females. Although no
differences in body weight were observed at 7 and 14 days, the G3 and G4 groups showed
significant improvements in growth at 21, 28, and 35 days. All treatment groups also
outperformed the control in body weight gain and feed intake. In addition, feed conversion
ratios were significantly better in the extract groups, especially between days 7 and 35.
Overall, these results suggest that Tribulus terrestris extract can effectively enhance growth
and reproductive efficiency in quail, providing a valuable strategy for poultry production.
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