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Abstract 

The present study aimed at nutrient evaluation of dried spent grapes (DSG) and its effect on 

gastrointestinal parasites in crossbred calves. Spent grapes, a nutrient-rich by-product of the Ayurvedic 

drug Dhraksharishta, are used as an immune booster and digestive stimulant. Eighteen crossbred calves 

(4-6 months) were divided into three groups of six animals, based on similar body weight and age, and 

housed at the Cattle Breeding Farm, Thumburmuzhy. Before formulating the basal diet for each calf, the 

nutritional composition of all feed ingredients and dried spent grapes was determined using AOAC 

(2023) methods, while their phenolic content and in vitro DPPH antioxidant activity were also evaluated. 

Over a 90-day feeding trial, the T1 group was fed a basal diet, and the T2 and T3 groups were fed 5 per 

cent and 10 per cent DSG-incorporated basal diets, respectively. Faecal samples were collected every 

month and examined to measure the counts of eggs per gram (EPG) and oocysts per gram (OPG) in the 

faeces. 

The analysis revealed that DSG contained 72.61% dry matter, 14.44% crude protein, and 16.54% crude 

fibre. Additionally, the total antioxidant activity, assessed by in vitro DPPH assay, showed 59.38% 

inhibition, while the total phenolic content was determined to be 98.72 mg GAE/g. 

The monthly eggs per gram data indicated that calves were infected with Strongyle spp., Trichuris spp., 

Moniezia spp., and Eimeria spp. at various stages during the feeding trial. The level of infection was 

comparatively higher in the control group (T1), while the T2 group, supplemented with 5% dried spent 

grapes (DSG), showed moderate infection, and the T3 group, receiving 10% DSG, showed the lowest 

rates of infection. 

It can be concluded that dried spent grapes can be incorporated in calf starter without compromising 

growth performance, and as a natural anthelmintic against gut parasites. 

 

Keywords: Spent grapes, parasite, antioxidant, crossbred calves 

 

Introduction  

The rising demand for livestock products, coupled with increasing human population and 

declining cultivable land, has led to a significant reduction of feed and fodder availability for 

animals (Beckman et al., 2025) [1]. Furthermore, natural calamities like floods and droughts 

exacerbate this issue, making it challenging to ensure optimal nutrition for livestock. The high 

cost of conventional feeds and the limited availability of nutritionally balanced options hinder 

the attainment of optimal growth and production in animals. To overcome these challenges, 

exploring non-conventional feed resources has become essential for sustainable and 

economical livestock farming. 

The Ayurvedic pharmaceutical sector produces a huge amount of biodegradable waste during 

drug production (Abdulhameed et al., 2020) [2]. South Indian states like Kerala have been 

exploring these by-products as unconventional feed resources in livestock diets (Tripura et al., 

2021; Purushothaman et al., 2018; Rani et al., 2016) [3-5]. Utilization of various spent waste 

materials can partially or wholly replace conventional feed resources, leading to sustainable 

livestock production. 

Spent grapes, a nutrient-rich by-product of the Ayurvedic drug Dhraksharishta, which is used 

as an immune booster, digestive stimulant, and hematinic, have potential as a sustainable 

ingredient in animal feed. The condensed tannins in grapes also exhibit anthelmintic 

properties, aiding in parasite management in livestock (Cash, 2016) [6]. 
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Being rich in lipids, proteins, and carbohydrates, they serve as 

an excellent source of nutrition for animals. Therefore, this 

study aims to evaluate the in vitro DPPH radical scavenging 

activity, nutrient composition, and the effect of dietary 

supplementation with dried spent grapes (DSG) on 

gastrointestinal parasites in crossbred calves. 

 

Materials and Methods 

The study was conducted over a 90-day period at the Cattle 

Breeding Farm, Thumburmuzhy, with prior ethical approval 

from the Institutional Animal Ethics Committee. Eighteen 

female Frieswal calves, aged four to six months, were 

selected for the experiment. The calves were divided into 

three uniform groups of six animals each, balanced by body 

weight and age, and housed under consistent management 

conditions. 

The groups were subjected to specific stall-feeding regimens 

with diets formulated to be isocaloric and isonitrogenous, in 

accordance with ICAR standards (ICAR, 2023) [7]. The T1 

group received a basal diet, while the T2 and T3 groups were 

supplemented with 5% and 10% dried spent grapes (DSG), 

respectively. All calves underwent a 14-day adaptation period 

prior to the trial, during which they were dewormed. 

Throughout the study, animals were provided with fresh green 

fodder ad libitum, a concentrate mixture of calf starter, and 

unrestricted access to clean drinking water. 

Prior to diet formulation, the proximate composition of all 

feed ingredients and DSG was determined using AOAC 

(2023) [8] methods. The Ayurvedic by-product, DSG, was 

sourced from Oushadhi, Thrissur, and Kerala. Samples were 

sun-dried and ground for further analyses. 

The in vitro DPPH radical scavenging activity of DSG was 

analyzed according to the method of Blois (1958) [9]. The 

antioxidant activity was expressed as percentage inhibition, 

calculated using the following equation: 

 

Percentage of inhibition = [1-(AT/AC)] ×100 

The phenols were determined by slightly modified Folin and 

Ciocalteu method (Mallick and Singh, 1980) [10].  

Faecal samples were collected at the end of every month in 

the morning directly from the rectum of all eighteen crossbred 

calves and examined to measure the counts of eggs per gram 

(EPG) and oocysts per gram (OPG) in the faeces. These 

samples were analyzed in the laboratory of Cattle Breeding 

Farm, Thumburmuzhy, by the Modified McMaster technique. 

The eggs and oocysts counted within the chambers were 

totaled and then multiplied by 100 to determine epg and opg 

values, respectively. The data obtained were statistically 

analyzed by one way ANOVA technique, using Statistical 

Package for Social Sciences (SPSS) version 24.0. 

 

Results and Discussion 

Nutritive value and chemical composition of dried spent 

grapes and Feed: The chemical composition and nutritive 

value of the experimental diets are presented in Table 1. The 

dried spent grapes used in the experiment contain dry matter, 

crude protein, and crude fibre 72.61%, 14.44%, and 16.54%, 

respectively. The three experimental rations T1, T2 and T3 had 

23.45, 24.45 and 24.55 per cent of crude protein, respectively, 

while the crude protein content of fodder used for feeding was 

12.94 per cent on a dry matter basis. The proximate 

composition results of the dried spent grapes used in this 

study are comparable to those reported by Taşeri et al. (2023) 
[11] and Bugdaycı et al. (2024) [12]. Chemical analyses have 

revealed that the crude protein (CP) content in dried grape 

pomace varies between 6.12% (Tripura et al., 2021) [3] and 

17.27% (Aghsaghali et al., 2011) [13]. Similar variations in 

crude fibre content have been observed. For instance, Tripura 

et al. (2021[3] reported 7.81 per cent crude fibre in spent 

grapes, while Bugdaycı et al. (2024) [12] reported 31.1% for 

dried grapes. The nutritional value of grape by-products is 

influenced by the specific techniques used during their 

processing, as well as potential variations related to the origin 

of the grapes themselves (Baumgärtel et al., 2007).[14] 

 
Table 1: Chemical composition of feed, fodder and dried spent grapes fed to experimental calves 

 

Nutrients (%) T1 T2 T3 Fodder Dried spent grapes 

Dry Matter 90.40±0.30 90.35±0.23 90.87±0.09 17.94±3.3 72.61±0.67 

Organic Matter (OM) 91.42±0.23 91.59±0.17 91.84±0.09 90.16±0.15 92.85±0.18 

Crude Protein 23.79±0.09 24.45±0.27 24.55±0.35 12.94±0.36 14.44±0.26 

Crude Fibre 7.21±0.11 7.59±0.09 7.64±0.08 31.85±0.75 16.54±1.28 

Ether Extract 3.64±0.07 3.69±0.06 3.56±0.07 1.68±0.14 1.79±0.03 

Total Ash 8.57±0.23 8.40±0.17 8.15±0.09 9.83±0.15 7.14±0.17 

Acid Insoluble Ash 0.55±0.02 0.72±0.01 0.89±0.02 2.72±0.10 2.64±0.04 

Nitrogen free extract (NFE) 56.77±0.32 55.85±0.38 56.08±0.41 43.67±0.611 60.67±1.34 

Phosphorus 0.66±0.03 0.67±0.01 0.68±0.02 0.31±0.04 0.56±0.01 

Calcium 0.91±0.01 0.94±0.04 0.97±0.03 0.55±0.02 0.658±0.09 

Neutral detergent fibre (NDF) 34.34±0.19 32.92±0.34 31.55±0.18 64.78±0.22 22.76±0.33 

Acid detergent fibre (ADF) 20.72±0.16 19.47±0.26 18.25±0.54 39.18±0.31 19.02±0.03 

Values from the second row onwards are expressed on DM basis, average of six values 
 

The chemical composition of the experimental calf starters 

with varying levels of dried spent grapes (DSG) is as follows: 

the starters containing 0, 5 and 10 per cent DSG had DM 

contents of 90.40, 90.35, and 90.87 per cent, respectively. The 

CP levels were 23.79, 24.45, and 24.55, EE contents were 

3.64, 3.69, and 3.56 per cent, CF contents were 7.21, 7.59, 

and 7.64 per cent, TA were 8.57, 8.40, and 8.15 per cent, NFE 

contents were 56.83, 55.85, and 56.08 per cent, respectively. 

Also, the calf starter had 34.34, 32.92 and 31.55 per cent NDF 

and 20.72, 19.47 and 18.25 per cent ADF, respectively. The 

findings on the proximate composition of calf starter in this 

study are consistent with studies reported by Rani et al. 

(2019) [15] and Chithrima (2018)) [16]. The green grass utilized 

in this research exhibited the following composition: 17.94% 

dry matter (DM), 12.94% crude protein (CP), 1.68% ether 

extract (EE), 31.85% crude fiber (CF), 9.83% total ash (TA), 

2.72% acid-insoluble ash (AIA), 43.67% nitrogen-free extract 

(NFE), 64.78% neutral detergent fiber (NDF), 39.18% acid 

detergent fiber (ADF), 0.91% calcium, and 0.31% 

phosphorus. These results correspond well with those reported 

previously by Chithrima (2018)) [16] and Reddy et al. (2024)) 
[17]. 
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In vitro DPPH activity and Total phenolic content in dried 

spent grapes 
The total phenol and antioxidant activity of dried spent grapes 

is given in Table 2. 

The total phenolic content in dried grapes was measured at 98 

mg GAE/g, equivalent to 9.8% on a dry matter basis. This 

aligns with the results reported by Boonchu et al. (2015)). [18] 

and Zhao et al. (2018)). [19], emphasizing gallic acid as the 

major phenolic compound in the samples. 

The DPPH inhibition per centage in DSG was found to be 

59.38±0.74, consistent with Ghatak et al. (2014)). [20], who 

observed similar DPPH inhibition values in Indian grapes and 

also reported a positive correlation between phenolic content 

and antioxidant activity. Similarly, Baliyan et al. (2022)). [21] 

reported comparable results for Ficus religiosa, with a value 

of 43.41 per cent. 

 
Table 2: Total phenol content and antioxidant activity of dried spent 

grapes 
 

Parameter Dried spent grapes 143-144 

Total phenol (mg GAE/g) 98.72±0.57 145-146 

DPPH (% of inhibition) 59.38±0.74 147-148 

Average of six values with SE 
  

Faecal egg count 

The monthly egg per gram counts of gastrointestinal parasites 

in calves across the three experimental treatment groups 

throughout the feeding trial are detailed in Table 3. The 

monthly egg per gram data revealed that calves were infected 

with Strongyle spp, Trichuris spp, Moniezia spp, and Eimeria 

spp at different stages throughout the feeding trial. The 

highest level of infection was observed in the control group, 

whereas the T2 group, supplemented with 5% dried spent 

grapes (DSG), showed a moderate infection level, and the T3 

group, containing 10% DSG, exhibited the lowest infection 

rates which can be due to the total phenolics present in the 

dried spent grapes. These results align with previous studies 

that have documented the anthelmintic effects of grape by-

products (Mena et al., 2025; Soares et al., 2018) [22, 23]. Niezen 

et al. (1995)).[24] observed that sheep grazing on legume crops 

rich in tannins experienced a reduction in nematode burdens 

and a decrease in parasite egg counts in their feces, indicating 

that tannins may offer a natural protective effect against 

parasites in ruminants. Similarly, various other plant based 

anthelminthics is being widely used in ruminants. Kaiaty et 

al, (2021)) [25] reported that using pomegranate (Punica 

granatum L) peel extract in the diet of different ruminant 

species has resulted in 100% reduction in faecal egg count 

which can be due to polyphenols, bioactive substances present 

in this peel. Agro-industrial by-products containing tannin 

have also shown anthelmintic effects against gastrointestinal 

parasites in various species (Lecasble, 2012; Desrues, 2012) 
[26, 27]. 

 
Table 3: Monthly egg per gram of gastrointestinal parasites in calves of three experimental treatment groups* 

 

Parasite Species Group First Month (EPG/OPG) P-Value Second Month (EPG/OPG) P-Value Third Month (EPG/OPG) P-Value 

Strongyle spp. T1 83.3±54.26 0.306 83.33±54.26 0.129 - - 

 
T2 50.00±34.15 

 
- 

 
- 

 

 
T3 - 

 
- 

 
- 

 
Trichuris spp. T1 16.66±16.66 0.391 - - - - 

 
T2 - 

 
- 

 
- 

 

 
T3 - 

 
- 

 
- 

 
Moniezia spp. T1 + - ++ - ++++ - 

 
T2 - 

 
- 

 
+ 

 

 
T3 - 

 
- 

 
- 

 
Eimeria spp. T1 66.66±66.66 0.468 50.00±50.00 0.595 50.00±50.00 0.512 

 
T2 66.66±33.33 

 
33.33±33.33 

 
16.66±16.66 

 

 
T3 - 

 
- 

 
- 

 
Tapeworm or coccidial eggs are present; they are scored as: ++++ = high; ++ = moderate; + = low numbers; - = absent; epg = eggs per gram of 

faeces, op = oocyst per gram of faeces 

*Average of six values with SE 
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Conclusion 
Over the past several decades, the management of these 

parasitic infections has primarily depended on the frequent 

administration of chemical anthelmintics. The antiparasitic 

effects of certain plants and agro-industrial byproducts have 

been linked to their diverse secondary metabolites. Thus, it 

can be concluded from the present study that inclusion of 

dried spent grapes at 10 % in the diet of crossbred calves have 

substantial effect on control of gut parasites and immune 

system. Therefore, incorporating DSG into calf starter diets 

presents a cost-effective option for farmers, enabling feed cost 

reductions without compromising calf growth and 

performance. This approach can enhance the overall 

economic viability of calf rearing operations. 
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