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Abstract | Asparagus racemosus (Shatavari) root powder supplementation was evaluated for its effects on feed 
intake, milk yield, and composition, and blood biochemistry in Achai × Jersey crossbred cows. Thirty-six 
lactating multiparous Achai–Jersey crossbred cows (290 ± 10 kg body weight; 15 ± 2.3 days in milk) were 
randomly allotted to four dietary treatments supplying 0, 50, 100, or 150 g/day of A. racemosus root powder in a 
randomized complete block design over 28 days. Supplementation significantly increased (P < 0.01) intakes of 
dry matter, organic matter, ether extract, crude protein, and crude fiber. Milk performance also improved, with 
significant increases (P < 0.01) in yields of milk, protein, lactose, solids-not-fat (SNF), and total solids (TS). 
The highest supplementation level (150 g/day; AR4) produced the greatest responses, including milk yield 
(3.14 L/day), milk protein (3.99%), lactose (5.04%), SNF (9.73%), and TS (13.26%) relative to the control. 
Milk fat percentage was not affected (P = 0.43). Blood metabolites were also enhanced by supplementation, 
with increases (P < 0.01) in total protein (125.5 mg/dL), glucose (63.64 mg/dL), and blood urea nitrogen 
(43.01 mg/dL). Overall, these results indicate that dietary A. racemosus root powder can improve feed intake, 
milk yield, and key milk constituents, and selected blood biochemical parameters in Achai × Jersey dairy cows. 
To evaluate the effects of Asparagus racemosus (Shatavari) root powder supplementation on feed intake, milk 
yield, and composition, and blood biochemistry in Achai × Jersey lactating cows. Supplement A. racemosus 
root powder at 150 g/cow/day to improve feed intake, milk yield, and milk solids, and blood biochemical 
indicators without affecting milk fat.
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Introduction

Dairy farming is a cornerstone of Pakistan’s 
agricultural economy, supporting millions of rural 

households and contributing significantly to national 
food and nutrition security (Muwal et al., 2020). In 
2023, agriculture accounted for approximately 23.37% 
of the country’s GDP (Statistics, 2023). Within this 
sector, livestock, particularly dairy, represents a major 
component, contributing about 60.84% of value 
added in agriculture and 14.63% of the total GDP 
(PES, 2023–24). Pakistan is currently the fourth-
largest milk producer in the world, after the USA, 
China, and India (Khera et al., 2022); however, 
despite high national production, the sector still faces 
an estimated 4.57-billion-liter annual shortfall due to 
rising domestic demand (Manisha, 2023; Ullah et al., 
2025c).

Milk productivity in Pakistan remains constrained 
by structural and nutritional challenges (Kumar et 
al., 2024). A large proportion of livestock farmers 
are landless and therefore rely on conventional 
production systems with limited resources for 
improved feeding and management (Rojas-Downing 
et al., 2017; Burki, 2018). Moreover, inadequate year-
round fodder availability, high feed costs, low nutrient 
density of available rations, and restricted access to 
practical, low-cost nutritional strategies collectively 
contribute to suboptimal milk yield and animal 
performance (Usman et al., 2023; Ullah et al., 2023a). 
As the livestock population continues to increase 
annually, ensuring a sustainable supply of nutrient-
rich, economically feasible feed resources is essential 
to reduce the widening productivity gap between 
Pakistan and leading dairy-producing countries 
(Usman et al., 2023; Irshad et al., 2025).

In recent years, herbal feed additives have attracted 
increasing attention as natural alternatives to 
synthetic growth and production enhancers in animal 
nutrition (Muwal et al., 2020; Șonea et al., 2023). 
Herbal medicines are generally valued for their 
safety, affordability, wide availability, minimal side 
effects, and low risk of residues in milk, and their 
use in traditional livestock health practices dates 
back to ancient times (Krishana et al., 2005). Among 
these botanicals, Asparagus racemosus (Shatavari) is 
a well-known herb in Ayurvedic medicine (Khan 
et al., 2024). Shatavari is a perennial species of 
the family Asparagaceae and is recognized for its 

galactagogue (Krishana et al., 2005), adaptogenic, 
immunomodulatory, and phytoestrogenic properties 
(Siddiqui et al., 2025). These effects are attributed 
to diverse bioactive constituents, including alkaloids, 
flavonoids, steroidal saponins, and essential oils 
(Srivastava et al., 2025). The roots are particularly rich 
in steroidal saponins, antioxidants, sarsasapogenin, 
Shatavarin I–IV, quercetin, rutin, and trace minerals 
(Negi et al., 2010; Lubna et al., 2025), suggesting 
potential to enhance reproductive function, feed 
efficiency, and milk productivity in dairy animals 
(Khera et al., 2022).

Pakistan hosts approximately 14 Asparagus species, of 
which A. racemosus, A. gonaclades, A. adsendens, and A. 
officinalis are commonly used in indigenous medicine 
(Hayes et al., 2008). Asparagus officinalis is widely 
distributed in the plains of Punjab and the foothills 
of Kashmir (Iqbal et al., 2017). Previous studies 
have reported improvements in milk yield and milk 
composition following Shatavari supplementation 
(Pandiyan et al., 2022; Choudhary et al., 2024). 
Although Shatavari use in dairy production is well 
established in India, evidence under Pakistani 
production systems, particularly in local breeds and 
crossbreds, remains limited, highlighting the need for 
further evaluation (Ullah et al., 2019a; Choudhary et 
al., 2024).

Pakistan has a diverse range of animal breeds adapted 
to various climatic and agricultural conditions (Shakir 
et al., 2023). Among these, Achai cows have gained 
attention for their resilience and moderate milk 
production, particularly in the challenging terrains of 
Khyber Pakhtunkhwa (Kamal et al., 2025). Achai is a 
light-draught dairy breed that can thrive under limited 
feed resources and supports farming livelihoods in hilly 
and sub-hilly regions (Uddin et al., 2014). Native to 
the northwestern Hindukush mountains of Pakistan 
and adjacent regions of Afghanistan, Achai cattle are 
well known for their adaptability to harsh climates 
and rugged terrains (Ullah et al., 2018). They exhibit 
strong immunity, better reproductive performance, 
and disease resistance, and they can graze freely, 
making them an economical option for high-altitude 
and low-input farming systems (Rehman et al., 
2025). The average milk yield of Achai cows is about 
5.8 L/day, with relatively stable milk composition 
across different watering frequencies (Arshad et 
al., 2025). Although their milk yield is lower than 
that of many local and exotic breeds in Pakistan, 
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crossbreeding with Jersey cattle has been reported to 
enhance milk production (Khan et al., 2022; Kamal et 
al., 2025). Therefore, identifying affordable, nutrient-
rich, and locally applicable supplements is important 
to improve productivity by enhancing performance, 
supporting reproductive efficiency, and increasing 
milk yield under the low-input feeding systems 
common in marginal areas (Ullah et al., 2018). 

The study aimed to evaluate the effects of graded levels 
of Asparagus racemosus (Shatavari) root powder on 
feed intake, milk yield, milk composition, and blood 
biochemical parameters in Achai × Jersey crossbred 
cows. Although Shatavari has been widely used and 
studied as a galactagogue and productivity enhancer 
in dairy animals, particularly under Indian production 
systems, there is limited scientific evidence on its 
efficacy in Pakistani dairy conditions, especially in 
local breeds and their crossbreds managed under low-
input feeding systems. Therefore, this study addresses 
a clear research gap by assessing the performance and 
metabolic responses of Achai × Jersey cows to Shatavari 
supplementation and identifying an appropriate 
supplementation level that could be adopted as a 
functional and sustainable nutritional intervention to 
enhance dairy productivity in Pakistan.

Materials and Methods

Study area
The lactation trial was conducted at the Livestock 
Research and Development Station, Surezai, Peshawar, 
Pakistan (34°27′12.46″ N, 71°27′56.4″ E; 490 m 
above sea level) (Subhan et al., 2025). The experiment 
was carried out from September to November 2024, 
during which the ambient temperature ranged from 
20 to 24 °C (Ullah et al., 2018c).

Experimental animals and allocation
Thirty-six healthy lactating multiparous Achai × 
Jersey crossbred cows (290 ± 10 kg body weight; 15 ± 
2.3 days in milk) were selected based on parity, milk 
production, and live body weight (Arshad et al., 2025). 
Animals were blocked based on initial characteristics 
(milk yield, parity, and body weight) and allocated to 
four dietary treatments (n = 9 cows per treatment) 
using a randomized complete block design (RCBD) 
(Kamal et al., 2025).

Diets
The experimental cows were offered a basal diet 

consisting of oats, maize silage, wheat straw, ground 
corn, wheat bran, cottonseed cake, a vitamin mineral 
premix, and salt. Four dietary treatments were 
used: AR1 (control) received the basal diet without 
Asparagus racemosus root powder; AR2 received 
the basal diet plus 50 g/cow/day A. racemosus root 
powder; AR3 received the basal diet plus 100 g/cow/
day; and AR4 received the basal diet plus 150 g/cow/
day (Ullah et al., 2018d). The chemical composition of 
the A. racemosus root powder is presented in Table 1.

Table 1: Chemical Composition of Asparagus racemosus 
root powder.
Nutrients Chemical composition (%)
Moisture 9.5
Carbohydrates 52.9
Crude Fiber 17.9
Crude Fat 6.2
Crude Protein 6.1
Ash 4.2

Feeding management
Cows were housed in individual pens with slatted 
wooden floors and were provided separate feeders 
and water troughs. Animals were fed twice daily at 
07:00 h and 19:00 h, with ad libitum access to fresh 
drinking water. Before the start of data collection, 
cows were adapted to the experimental diets for 12 
days (Rehman et al., 2025).

Data recording
Following the adaptation period, data on nutrient 
intake, milk yield, milk composition, and blood 
metabolites were collected for the subsequent 28 days 
(Ullah et al., 2018g).

Sampling procedure
All experimental cows were milked twice daily at 
04:00 hours and 18:00 hours, and individual daily 
milk yield was recorded throughout the trial. For 
milk composition analysis, morning and evening milk 
samples (20 mL each) were collected from each cow 
for two consecutive days every week. Milk samples 
were stored at 4°C until analysis (Ullah et al., 2018e).

Blood samples (10 mL) were collected from each cow 
via jugular venipuncture into EDTA tubes. Samples 
were centrifuged at 3000 rpm for 3 min, and serum 
was harvested for subsequent biochemical analysis 
(Uddin et al., 2014).
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Measurements
Milk samples were analyzed for fat, protein, lactose, 
total solids (TS), and solids-not-fat (SNF). Blood 
serum was analyzed for total protein, glucose, and 
blood urea nitrogen (BUN) using an SMT-120VP® 
biochemical analyzer (Rehman et al., 2025).

To assess nutrient intake and diet composition, weekly 
samples of the offered ration and refusals (leftovers) 
were collected, oven-dried at 55°C for 72 h, ground 
to pass through a 1-mm sieve, and analyzed for dry 
matter (DM), crude protein (CP), crude fiber (CF), 
ether extract (EE), and ash (Rehman et al., 2025).

Chemical analysis
Feed (Ration and Refusals) analysis: Feed samples 
were analyzed for dry matter (DM), ether extract 
(EE), crude protein (CP), and ash according to 
AOAC methods (AOAC, 2000). Dry matter was 
determined by drying samples to constant weight at 
103°C in a hot-air oven (protocol #930.15). Crude 
protein (N × 6.25) was measured using the Kjeldahl 
procedure (protocol #984.13) with a KjeltecTM® 
8200 autoanalyzer (Choudhary et al., 2024).

Ether extract was determined using the Soxhlet 
extraction method (protocol #920.39), and ash 
content was measured by complete incineration at 
550°C for 4 h (protocol #942.05) (Ullah et al., 2019b). 
Crude fiber (CF) was determined following AOAC 
protocol #978.10, involving sequential digestion with 
1.25% (w/v) sulfuric acid and 1.25% (w/v) sodium 
hydroxide, followed by ashing (Kamal et al., 2025).

Milk composition analysis
Milk samples were analyzed using a Lactoscan 
MCCW-V1 3050®, which measures milk fat, lactose, 
protein, total solids (TS), and solids-not-fat (SNF). 
The instrument aspirated 12 mL of milk per analysis 
according to the manufacturer’s standard operating 
procedures (Uddin et al., 2014).

Quality control and replication
All laboratory analyses were performed in duplicate 
under controlled laboratory conditions to ensure 
consistency and reliability of the results (Gupta et al., 
2004).

Statistical analysis
The effects of the experimental diets on nutrient 
intake, milk yield and composition, and blood 

metabolites were analyzed using the PROC MIXED 
procedure of SAS (Version 6.2; SAS Institute Inc., 
NC, USA). When a significant treatment effect was 
detected (P ≤ 0.05), differences among least squares 
means were separated using the Tukey–Kramer 
multiple comparison test. Results are reported as 
least squares means ± standard error of the mean 
(SEM).

The statistical model used was:	

Yij = μ+ βi+ τj + εij 

Where: Yij​ is the observed response (e.g., dry matter 
intake (DMI), milk yield, or milk composition) for 
the jth animal in the ith treatment group, μ is the 
overall mean, βi​ is the fixed effect of the ith treatment 
(e.g., dietary supplementation with Asparagus), τj​ is 
the random effect accounting for variation among 
individual animals, and εij​ is the random error term 
associated with the observation. Results are presented 
as least square means with their standard error of the 
mean (SEM). Figures were generated in R (v4.3) 
using the ggplot2 package.

Result

Chemical composition of Asparagus racemosus root powder
Table 1 and Figure 1 present the proximate composition 
of Asparagus racemosus root powder, showing that 
it is predominantly an energy- and fiber-rich plant 
supplement with moderate fat and relatively low 
protein and mineral content. Carbohydrates (52.9%) 
are the largest fraction, indicating that the powder is 
mainly a carbon/energy source. This high carbohydrate 
level can contribute to improved palatability and 
support rumen fermentation by providing readily 
available substrate for microbes (Gupta et al., 2004). 
Crude fiber (17.9%) is substantial, suggesting 
the supplement contains a meaningful structural 
component. In ruminants, this can help maintain 
rumen function (chewing activity, saliva production, 
stable rumen pH), although very fibrous supplements 
can also dilute dietary energy if included at excessive 
levels. Moisture (9.5%) is relatively low, which is 
favorable for storage stability and reduces the risk of 
spoilage compared with wetter plant materials. Lower 
moisture also means the powder is more concentrated 
in nutrients per unit weight. Crude fat (6.2%) is 
moderate for a plant root product. This can modestly 
raise dietary energy density. However, because high 
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fat can suppress fiber digestion in the rumen when 
excessive, the overall inclusion rate still matters at this 
level; it more likely supports energy supply rather than 
causing negative rumen effects. Crude protein (6.1%) 
is low, meaning the powder should not be considered 
a primary protein supplement. Any improvements in 
crude protein intake observed with supplementation 
(Table 2) are therefore more likely due to increased 
overall feed intake or improved utilization rather 
than the powder directly supplying large amounts of 
protein. Ash (4.2%) reflects total mineral content and 
is modest. This suggests that Asparagus root powder 
contributes minerals but is unlikely to replace a 
dedicated mineral mixture in dairy diets.

Figure 1: The chemical composition of Asparagus 
racemosus root powder.

Table 2: Effect of Asparagus racemosus root powder 
supplementation on feed intake of Achai cross Jersey cows.
Diets Intake (kg/day)

DM OM EE CP CF
AR1 7.74d 6.46c 0.19b 1.17c 1.55d

AR2 7.82c 6.54b 0.20b 1.18bc 1.62c

AR3 7.89b 6.62a 0.25ab 1.21a 1.77b

AR4 7.92a 6.63a 0.29a 1.19b 1.81a

SEM 2.48 3.31 1.44 5.45 3.14
P value ** ** *** ** **

Means with different superscripts (abcd) in the same column differed at 
P < 0.05, **P<0.01, ***P<0.05, AR1= control diet without Asparagus 
racemosus root powder supplementation, AR2= control diet with 50g 
Asparagus racemosus root powder supplementation, AR3= control 
diet with 100g Asparagus racemosus root powder supplementation, 
AR4= control diet with 150g Asparagus racemosus root powder 
supplementation, DM; dry matter, OM organic matter, CP; crude 
protein, CF; crude fiber, EE; ether extract.

Effect of Asparagus racemosus root powder supplementation 
on feed intake
Table 2 summarizes the effects of increasing levels 
of Asparagus root (AR) powder on daily nutrient 
intake across treatment groups (including the 
control and AR₁–AR₄). Overall, supplementation 
improved intake of multiple nutrients, with the 
strongest responses generally occurring at the higher 
supplementation levels. Dry matter (DM) intake 
(kg/day): Supplementation caused a significant 
increase (P < 0.01). The highest DM intake was 
observed in AR₄ (7.92 kg/day), indicating that 
higher AR inclusion most strongly stimulated total 
feed consumption. Organic matter (OM) intake (kg/
day): OM intake also increased significantly (P < 
0.01), with the peak value in AR₄ (6.63 kg/day). This 
aligns with the DM response and confirms improved 
intake of digestible feed components (Muwal et al. 
2020). Ether extract (EE) intake (kg/day): EE intake 
was significantly affected (P < 0.05). The highest EE 
intake occurred in AR₄ (0.29 kg/day), compared with 
AR₁ (0.19 kg/day), suggesting improved intake of 
dietary fat components at higher AR levels. Crude 
protein (CP) intake (kg/day): CP intake showed a 
highly significant improvement (P < 0.01), but the 
highest CP intake was recorded in AR₃ (1.21 kg/day) 
rather than AR₄, indicating CP intake may peak at 
an intermediate-high supplementation level. Crude 
fiber (CF) intake (kg/day): CF intake increased 
significantly (P < 0.01). The highest CF intake was 
noted in AR₄ (1.81 kg/day), compared to the control 
(1.55 kg/day), showing improved fiber consumption 
with the highest AR dose. Interpretation from Table 
2: Asparagus root powder supplementation enhanced 
intake of key nutrients, with AR₄ showing the most 
consistent improvement across DM, OM, EE, and 
CF, while AR₃ produced the highest CP intake. 
This pattern supports the conclusion that higher AR 
dosing generally promotes greater nutrient intake, 
which may contribute to improved production 
responses (e.g., milk yield) and metabolic support 
(Muwal et al. 2020). Figure 2 illustrates the increase in 
DM intake with AR supplementation. The key visual 
message is the statistically significant rise (P < 0.01), 
with the highest DM intake in AR₄ (7.92 kg/day). 
This figure highlights that AR₄ produced the greatest 
improvement in overall feed intake. Figure 3 presents 
the OM intake response, showing a significant 
improvement (P < 0.01) across supplemented groups. 
The maximum OM intake is shown for AR₄ (6.63 
kg/day), reinforcing that higher AR supplementation 
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improved consumption of organic (nutritive) 
components of the diet. Figure 4 displays the change 
in EE intake, showing a significant effect (P < 0.05). 
The figure emphasizes that AR₄ had the highest 
EE intake (0.29 kg/day), notably higher than AR₁ 
(0.19 kg/day). This supports the idea that higher 
supplementation levels improved intake of fat-related 
nutrients. Figure 5 shows the CP intake pattern, with 
a highly significant increase (P < 0.01). Importantly, 
the figure highlights that the highest CP intake 
occurred in AR₃ (1.21 kg/day), suggesting the CP 
response peaked at AR₃ rather than increasing

Figure 2: Feed intake mean dry matter (kg/day) of 
Achai × Jersey cows fed diets with or without Asparagus 
racemosus root powder supplementation.

Figure 3: Feed intake mean organic matter (kg/day) of 
Achai × Jersey cows fed diets with or without Asparagus 
racemosus root powder supplementation.

Figure 4: Feed intake mean ether extract (kg/day) of 
Achai × Jersey cows fed diets with or without Asparagus 
racemosus root powder supplementation.

Figure 5: Feed intake mean crude fiber (kg/day) of 
Achai × Jersey cows fed diets with or without Asparagus 
racemosus root powder supplementation.

monotonically to AR₄. Figure 6 presents CF intake 
and confirms a significant improvement (P < 0.01). 
The figure emphasizes the highest CF intake in AR₄ 
(1.81 kg/day) compared with the control (1.55 kg/
day), showing that the highest AR dose increased 
fiber consumption most clearly. Together, Table 2 
(numerical results) and Figures 2–6 (visual trends) 
indicate that Asparagus root powder supplementation 
improves nutrient intake in Achai × Jersey cows. The 
most pronounced and consistent enhancements are 
observed in AR₄ for DM, OM, EE, and CF, while 
AR₃ yields the highest CP intake, suggesting that 
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some nutrients may respond optimally at slightly 
different supplementation levels.

Figure 6: Feed intake mean crude protein (kg/day) of 
Achai × Jersey cows fed diets with or without Asparagus 
racemosus root powder supplementation. 

Effect of Asparagus racemosus root powder supplementation 
on milk yield
Table 3 shows the effect of Asparagus root 
supplementation on the milk yield of the Achai cross 
Jersey cow. Supplementation significantly (P < 0.01) 
enhanced milk production, with the highest yield (3.14 
liters/day) observed in AR₄, followed by AR₃ (2.88 
liters/day), AR₂ (2.5 liters/day), and AR₁ (2.24 liters/
day). The control group (0 g/day) exhibited the lowest 
milk yield, further supporting the positive impact of 
Asparagus supplementation on lactation performance. 
The results suggest that higher levels of Asparagus 
root powder in the diet correlate with improved milk 
production, with AR₄ showing a remarkable 40% 
increase in milk yield compared to the control. This 
demonstrates the potential of Asparagus racemosus as 
an effective feed supplement to enhance milk yield in 
dairy cows (Muwal et al., 2020). The pattern in Table 
3 indicates that increasing Asparagus root powder 
levels are associated with progressively higher milk 
output, suggesting a positive relationship between 
supplementation dose and lactation performance. 
Our data also report that AR₄ achieved ~40% higher 
milk yield than the control, highlighting a biologically 
meaningful improvement, not just a statistically 
significant one. From a nutritional/production 
perspective, this response is consistent with what we 
observed earlier in nutrient intake (e.g., improved 

DM and OM intake at higher AR levels): higher 
intake and better nutrient supply commonly translate 
into improved milk synthesis, especially when energy 
availability and rumen efficiency are supported. 
Figure 7 graphically presents the same milk yield 
results shown in Table 3. We notice a clear upward 
trend in milk yield from control → AR₁ → AR₂ → 
AR₃ → AR₄. The dominant peak in AR₄ (3.14 L/
day), followed by AR₃ (2.88 L/day). The lowest bar/
point for the control group, reinforcing the benefit of 
supplementation. The significant treatment effect (P 
< 0.01) indicates the differences among groups are 
unlikely. 

Table 3: Effect of supplementation of Asparagus racemosus 
root powder on milk yield of Achai cross Jersey cows.
Diets Milk  yield (Liters)
AR1 2.2d

AR2 2.5c

AR3 2.8b

AR4 3.1a

SEM 3.47
P value **

Means with different superscripts (abcd) in the same column 
differed at P < 0.05, **P<0.01, AR1 control diet without Asparagus 
racemosus root powder supplementation, AR2= control diet with 50g 
Asparagus racemosus root powder supplementation, AR3= control 
diet with 100g Asparagus racemosus root powder supplementation, 
AR4= control diet with 150g Asparagus racemosus root powder 
supplementation.

Figure 7: Milk yield (L/day) of Achai × Jersey cows 
offered diets supplemented with graded levels of Asparagus 
racemosus root powder.
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Effect of Asparagus racemosus root powder supplementation 
on milk composition of Achai cross Jersey cow
Milk composition responses to Asparagus racemosus 
root powder supplementation is presented in Table 
4 and further illustrated in Figures 6-12. Overall, 
the findings demonstrate that dietary inclusion 
of Asparagus root powder improves milk quality, 
primarily by enhancing milk protein, lactose, solids-
not-fat (SNF), and total solids (TS), while milk fat 
percentage remains unaffected. Statistical analysis 
showed that milk fat (%) was not significantly 
influenced by Asparagus root supplementation (P 
= 0.43). Although small numerical differences 
may have occurred among treatment groups, these 
variations were not large enough to be attributed to 
the dietary treatments, indicating that Asparagus root 
powder does not alter the fat fraction of milk under 
the conditions of this study (Muwal et al., 2020). In 
contrast, several key milk quality parameters improved 
significantly with supplementation. Milk protein (%) 
increased markedly across treatments (P < 0.01), with 
the highest protein concentration recorded in AR₄ 
(3.99%), suggesting that the greatest improvement 
occurred at the highest supplementation level. 
Similarly, milk lactose (%) differed significantly 
among groups (P < 0.01), reaching its maximum 
value in AR₄ (5.04%), supporting a clear dose-
related enhancement in milk carbohydrate content. 
The improvements in milk protein and lactose were 
reflected in the overall milk solids profile. Solids-not-
fat (SNF, %) showed a highly significant increase (P < 
0.01), with the highest SNF concentration observed in

Table 4: Effect of Asparagus racemosus root powder 
supplementation on milk composition of Achai cross Jersey 
cows.
Diets Milk composition %

Fat Protein Lactose SNF Total solids
AR1 3.52 3.28d 4.85d 8.80d 12.32d

AR2 3.53 3.54c 4.93c 9.15c 12.69c

AR3 3.54 3.75b 4.97b 9.43b 12.97b

AR4 3.52 3.99a 5.04a 9.73a 13.26a

SEM 0.01 0.02 0.01 0.03 0.03
P value 0.43 ** ** ** **

Mean with different superscripts (abcd) in the same column differed at 
P < 0.05, **P<0.01, AR1= control diet without Asparagus racemosus 
root powder supplementation, AR2= control diet with 50g Asparagus 
racemosus root powder supplementation, AR3= control diet with 100g 
Asparagus racemosus root powder supplementation, AR4= control 
diet with 150g Asparagus racemosus root powder supplementation, 
SNF: solid not fat.

Figure 8: Milk composition (Fat% %) of Achai × Jersey 
cows receiving Asparagus racemosus root powder in the 
diet compared with the control.

Figure 9: Milk composition (Lactose%) of Achai × Jersey 
cows receiving Asparagus racemosus root powder in the 
diet compared with the control.

AR₄ (9.73%), consistent with the fact that protein and 
lactose are major contributors to SNF. In addition, 
total solids (TS, %) increased significantly (P < 0.01), 
and the highest TS value was again recorded in AR₄ 
(13.26%), indicating a richer and more nutrient-dense 
milk composition at the highest Asparagus inclusion 
level. Collectively, Table 4 confirms a dose-dependent 
improvement in milk composition, with AR₄ (150 g/
day) producing the most favorable outcomes for milk 
quality traits, particularly protein, lactose, SNF, and 
TS. Since milk fat percentage remained unchanged, 
the enhanced milk quality appears to be driven 
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mainly by increases in non-fat milk solids, which is 
advantageous for both human nutrition and dairy 
processing efficiency, where higher SNF and TS are 
often associated with better product yield and quality.

Figure 10: Milk composition (Fat%) of Achai × Jersey 
cows receiving Asparagus racemosus root powder in the 
diet compared with the control.

Figure 11: Milk composition (solid-not-fat%) of Achai × 
Jersey cows receiving Asparagus racemosus root powder in 
the diet compared with the control.

Effect of Asparagus racemosus root powder supplementation 
on blood biochemistry of Achai cross Jersey
The effects of Asparagus racemosus root powder 
supplementation on the blood biochemical profile 
of Achai × Jersey cows are summarized in Table 
5 and graphically illustrated in Figures 13–15. 
Overall, the results indicate that supplementation 

positively influenced key metabolic indicators, 
suggesting improved nutritional and physiological 
status in supplemented cows. Total blood protein 
(BTP) increased significantly with Asparagus 
supplementation (P < 0.01). The highest BTP 
concentration was observed in AR₄ (125.5 mg/
dL), demonstrating that the greatest improvement 
occurred at the highest inclusion level. Elevated 
blood protein generally reflects better protein 
status and may indicate improved dietary protein 
intake, utilization, or overall metabolic function.

Figure 12: Milk composition (Total solid %) of Achai × 
Jersey cows receiving Asparagus racemosus root powder in 
the diet compared with the control.

Table 5: Effect of Asparagus racemosus root powder 
supplementation on the blood biochemical profile of Achai 
cross Jersey cows.
 Diets Blood parameters (mg/dl)

BTP BTG BUN
AR1 121.5d 58.31d 43.01a 
AR2 123.4c 62.26c 41.68b

AR3 124.7b 65.27a 40.93c

AR4 125.5a 63.64b 39.94d

SEM 0.84 0.19 0.08
P value ** ** **

Means with different superscripts (abcd) in the same column differed at 
P < 0.05, **P<0.01, AR1= control diet without Asparagus racemosus 
root powder supplementation, AR2= control diet with 50g Asparagus 
racemosus root powder supplementation, AR3= control diet with 100g 
Asparagus racemosus root powder supplementation, AR4= control 
diet with 150g Asparagus racemosus root powder supplementation, 
BTP=Blood Total Protein, BTG= Blood Total Glucose, BUN= Blood 
Urea Nitrogen.
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Similarly, blood glucose (BTG) rose significantly 
across treatments (P < 0.01), with the maximum value 
recorded in AR₃ (65.27 mg/dL). This increase suggests 
an enhanced energy status, potentially linked to 
improved feed intake and better nutrient availability. 
The fact that glucose peaked in AR₃ rather than AR₄ 
may indicate an optimal metabolic response at that 
level, or a plateau in glucose regulation at the highest 
dose. In contrast to the increases in BTP and BTG, 
blood urea nitrogen (BUN) showed a consistent 
downward trend with increasing supplementation. 
BUN decreased progressively from AR₁ (43.01 mg/
dL) to AR₄ (39.94 mg/dL), indicating more efficient 
nitrogen utilization. Lower BUN is often interpreted 
as improved protein metabolism and reduced 
nitrogen wastage, suggesting that supplemented 
cows may have experienced better synchronization of 
dietary energy and protein in the rumen, leading to 
improved incorporation of nitrogen into productive 
processes rather than excretion. Table 5 and Figures 
13–15 demonstrate that Asparagus root powder 
supplementation improves the blood biochemical 
profile of dairy cows by increasing total blood protein 
and glucose and reducing BUN, reflecting enhanced 
protein and energy status as well as improved nitrogen 
balance. These changes point to a beneficial effect 
on metabolic health, which may support improved 
productivity and overall performance when Asparagus 
root powder is included in the diet.

Figure 13: Blood biochemical profile (Blood total Glucose) 
of Achai × Jersey cows supplemented with Asparagus 
racemosus root powder.

Figure 14: Blood biochemical profile (Blood total Protein) 
of Achai × Jersey cows supplemented with Asparagus 
racemosus root powder.

Figure 15: Blood biochemical profile (Blood urea 
Nitrogen) of Achai × Jersey cows supplemented with 
Asparagus racemosus root powder.

Discussion 

In Ayurvedic medicine, Asparagus racemosus (Shatavari) 
is widely recognized for its lactogenic properties and 
broader health-promoting effects (Goyal et al., 2003). 
In dairy production systems, particularly in low milk-
producing animals, Shatavari has been investigated as 
a functional feed supplement with potential benefits 
for intake, rumen function, and overall performance 
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(Gupta et al., 2004).

The increase in dry matter intake (DMI) observed 
with Asparagus root supplementation may be 
linked to the plant’s bioactive saponins, especially 
Shatavarins I–IV, which are reported to enhance 
rumen fermentation efficiency and improve nutrient 
utilization (Goyal et al., 2003). Saponins can 
interact with ruminal microorganisms by selectively 
suppressing protozoa (Newbold et al., 2015) 
while encouraging fibrolytic bacterial populations, 
including Fibrobacter succinogenes and Ruminococcus 
flavefaciens, thereby supporting fiber degradation and 
fermentation dynamics (Wina et al., 2005). Such 
microbial modulation provides a plausible mechanism 
for changes in fiber utilization and crude fiber (CF) 
intake patterns across supplementation levels, where 
different doses may shift microbial populations 
and fermentation outcomes differently, rather than 
producing a strictly linear response (Pandey et al., 
2005).

These findings are consistent with earlier reports 
showing improved intake responses to Shatavari 
supplementation in cattle. Berhane (2000) reported 
that postpartum supplementation with 100 g of 
Asparagus improved feed intake in crossbred cows, and 
similarly noted that feeding Shatavari on alternate days 
to freshly parturated cows markedly increased intake. 
Bhinda et al. (2021) also observed significantly higher 
DMI (P < 0.05) in crossbred heifers supplemented 
with Asparagus at 150 and 200 mg/kg body weight, 
supporting the view that supplementation can 
stimulate feed consumption under certain conditions 
(Shaw et al., 2011). Comparable improvements 
in DMI have been reported in growing crossbred 
heifers supplemented with Asparagus (Gupta et 
al., 2004; Ullah and Shakir, 2023). However, not all 
studies show a consistent intake effect; Kumar et al. 
(2011) reported that supplementation at 100 and 200 
mg/kg live body weight during the prepartum and 
postpartum periods did not affect DMI in crossbred 
cattle, suggesting that responses may depend on 
physiological stage, basal diet, dose, and management 
(Khera et al., 2022).

The present pattern, where crude protein (CP) 
intake peaked at AR₃ (100 g/day), may indicate an 
optimal dose at which saponin-driven rumen changes 
enhance nitrogen capture and utilization (Bhinda 
et al., 2021). At moderate supplementation levels, 

saponins may improve microbial protein synthesis by 
limiting protozoal predation on bacteria, increasing 
bacterial flow, and potentially improving amino acid 
availability for absorption (Newbold et al., 2015; 
Ullah et al., 2019c). Thus, the highest CP intake at 
AR₃ may reflect a balance between improved rumen 
microbial efficiency and nitrogen use, whereas higher 
supplementation levels may shift fermentation 
patterns or nutrient partitioning in ways that do not 
further increase CP intake to the same extent (Bauman 
and Griinari, 2003). Overall, the literature supports 
the biological plausibility of Asparagus root powder 
improving intake and nutrient utilization through 
rumen microbial modulation, while also emphasizing 
that responses can vary by dose and physiological 
state, a pattern consistent with the mixed findings 
reported across studies (Pandiyan et al., 2022).

The results of the present study reinforce the 
beneficial role of Asparagus racemosus (Shatavari) in 
improving lactation performance, as evidenced by 
the significant increase in milk yield in supplemented 
cows. This outcome is consistent with earlier work 
suggesting that Shatavari acts as a natural lactogenic 
herb, partly through endocrine stimulation (Kholif 
et al., 2018). For example, Gupta and Shaw (2011) 
proposed that Shatavari supplementation increases 
prolactin, a key hormone regulating milk synthesis 
and secretion in the mammary gland. In line with 
this mechanism, Mishra et al. (2008) reported that 
postpartum supplementation with A. racemosus 
markedly enhanced milk production in crossbred 
cows (Gaafar et al., 2011).

A growing body of literature also supports the 
positive production responses reported in the current 
trial. Chavan et al. (2023) observed a significant 
improvement in milk yield in crossbred cows receiving 
Asparagus supplementation, while Khera et al. (2022) 
documented a highly significant increase (p < 0.01) in 
daily milk yield in crossbred cows of uniform parity 
when A. racemosus was included in the diet. Similar 
improvements have been reported in both cattle and 
buffaloes; Tanwar et al. (2008) and Asif et al. (2025) 
found increased average milk production (P < 0.05) 
in dairy cows and buffaloes supplemented with 50 
g Shatavari root powder for 60 days, and Meena et 
al. (2020) also reported enhanced milk production 
in buffaloes fed powdered Asparagus root ( Jingar 
et al., 2018). Comparable results were demonstrated 
by Pandiyan et al. (2022), who reported a significant 
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increase (p < 0.01) in milk production of Jersey 
crossbred cows supplemented with Asparagus root 
powder, findings further supported by Jingar et al. 
(2018).

The higher milk production observed in the highest 
supplementation group (AR₄) in the present study 
may be explained, in part, by improved nutrient 
intake, which increases the availability of substrates 
and bioactive “galactogenic” compounds needed to 
support milk synthesis (Gupta et al., 2004). Beyond 
nutritional effects, Shatavari may also contribute to 
better udder health and lactation persistence. Sharma 
(2009) reported that supplementing crossbred cows 
with Asparagus at 250 mg/kg body weight reduced 
the incidence of mastitis and significantly improved 
milk yield, suggesting a dual role in both production 
and health (Bauman and Griinari, 2003).

Mechanistically, several authors have proposed that 
the lactogenic response to A. racemosus is mediated 
through stimulation of the pituitary gland, resulting 
in increased prolactin release (Pandey et al., 2005; 
Singh, 2010). Pandey et al. (2005) further explained 
that A. racemosus may exert estrogenic effects on 
mammary tissue, promoting higher circulating 
prolactin and stimulating division and proliferation 
of alveolar secretory epithelial cells within mammary 
ducts (Singh, 2010). Collectively, these endocrine and 
nutritional pathways provide a strong biological basis 
for the consistent increases in milk yield reported 
across studies and support the conclusion that 
Asparagus racemosus root powder is a promising natural 
feed supplement for enhancing milk production in 
dairy cows (Krishana et al., 2005).

The improvements observed in milk composition 
in the present study are consistent with earlier 
reports showing that Asparagus racemosus (Shatavari) 
supplementation enhances milk quality traits. Our 
results align with Khera et al. (2022) and Bhinda et al. 
(2021), who reported significantly higher (P < 0.05) 
lactose, protein, SNF, and TS in animals supplemented 
with Asparagus compared to control groups. The rise 
in milk protein in our trial is further supported by 
the improved crude protein (CP) intake recorded in 
Table 2, suggesting that better protein intake and 
utilization may have contributed directly to increased 
protein deposition in milk. Similar responses have 
been documented across species; Krishana et al. 
(2005) reported a 12–15% increase in milk protein in 

goats supplemented with A. racemosus, while Pandiyan 
et al. (2022) also found significant increases in milk 
protein, lactose, and SNF in dairy animals receiving 
Asparagus supplementation.

In contrast to the significant changes in milk protein 
and other solids, milk fat percentage remained 
statistically unchanged in our study. This finding is 
biologically plausible, as milk fat synthesis is strongly 
dependent on ruminal acetate, a volatile fatty acid 
primarily produced through fiber fermentation 
(Bauman and Griinari, 2003). The basal ration in 
this trial (maize silage and wheat straw) was forage-
based and likely supplied sufficient effective fiber to 
sustain acetate production, thereby maintaining milk 
fat synthesis even under Asparagus supplementation 
(Pandiyan et al., 2022). This interpretation is 
consistent with studies showing that saponin-rich 
supplements do not necessarily alter milk fat content 
when cows are fed high-forage diets (Kholif et al., 
2018). Moreover, Gaafar et al. (2011) suggested 
that stress can reduce milk fat percentage, which 
could partly explain numerical variations without a 
treatment-driven effect. Supporting the neutrality of 
Asparagus on milk fat, Muwal et al. (2020) reported 
that Asparagus supplementation did not negatively 
affect milk fat percentage. Likewise, studies in 
lactating crossbred cows ( Jain and Bais, 2016; Singh 
et al., 2012; Veena et al., 2015) similarly observed no 
significant differences (P > 0.05) in milk fat between 
supplemented and control groups.

The significant increase in milk protein content may be 
associated with modification of the rumen ecosystem 
(Bhatt, 2015; Pradhan, 1995) and improved nutrient 
digestion and utilization (Khera et al., 2022; Tiwari et 
al., 1993), resulting in greater availability of precursors 
required for milk protein synthesis. Consistent with 
our observations, Kumar et al. (2011), Kumawat 
et al. (2017), and Mishra et al. (2008) also reported 
significantly higher milk protein in dairy cows and 
buffaloes supplemented with Shatavari. Similarly, 
the increase in total solids (TS) observed in our 
study agrees with findings from Kumar et al. (2014) 
and Kumawat et al. (2017), who reported significant 
improvements (p < 0.05) in TS percentage of milk 
in crossbred cattle fed Asparagus. Additionally, TS 
values in the control group were comparable to those 
reported by Hussain (2019) in Jersey cows.

The changes in blood metabolites further support 
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the beneficial metabolic effects of Asparagus 
supplementation. Our findings are in agreement with 
Kumar et al. (2014), who reported that postpartum 
supplementation with A. racemosus significantly 
affected total blood protein (BTP), blood glucose 
(BTG), and blood urea nitrogen (BUN) in Karan 
Fries crossbred cows (Tiwari et al., 1993). The 
increase in serum/plasma protein with Asparagus 
supplementation is likely related to improvements 
in ruminal microbial protein synthesis. In contrast, 
lower plasma total protein in the control group may 
reflect poorer protein status, a more negative balance, 
and reduced amino acid availability. Supplemented 
cows, therefore, appeared to maintain a better protein 
status, indicating that A. racemosus may support 
rumen function and physiological efficiency during 
demanding production phases (Tiwari et al., 1993).

A mechanistic basis for these effects may involve 
saponins. Alexander (2005) reported that saponins 
from Asparagus adscendens reduced rumen ammonia 
nitrogen, likely through inhibition of ciliate protozoa 
(Hussain, 2019). Reduced protozoal activity may 
enhance ruminal bacterial outflow and improve the 
transfer of microbial nitrogen to the small intestine, 
thereby increasing amino acid availability for 
absorption (Abreu et al., 2004; Hess et al., 2004) and 
potentially contributing to elevated plasma protein 
concentrations. The increase in blood glucose observed 
in supplemented animals also aligns with the reported 
glucogenic property of Asparagus racemosus (Berhane, 
2000). This rise may reflect enhanced gluconeogenesis 
from propionate, a process potentially strengthened 
by saponins through rumen fermentation modulation 
(Wina et al., 2005). Supporting this mechanism, 
Alexander (2005) demonstrated that saponins isolated 
from aqueous extracts of A. adscendens enhanced 
propionate production in growing sheep. Likewise, 
Abreu et al. (2004) and Hu et al. (2006) reported that 
dietary saponins improved ruminal VFA profiles, 
microbial efficiency, and significantly increased 
propionate levels, providing a plausible explanation 
for improved glucose availability and energy balance 
in supplemented cows.

Conclusion

Dietary supplementation with Asparagus racemosus root 
powder at 150 g/day significantly enhanced nutrient 
intake, milk yield, and milk compositional quality 
in Achai × Jersey crossbred cows. Improvements in 

milk composition, particularly protein, lactose, SNF, 
and TS, indicate enhanced milk nutritional value, 
while favorable changes in the blood biochemical 
profile (increased BTP and BTG, and reduced BUN) 
suggest improved metabolic efficiency and nitrogen 
utilization. Collectively, these results highlight the 
potential of A. racemosus as a natural phytogenic 
feed additive, offering a sustainable and functional 
approach for improving dairy performance and 
supporting systemic health in crossbred cattle under 
field conditions.
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