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Extended Abstract

Background and Objective: In recent years, the use of natural plant additives in animal nutrition has
attracted attention as a safe and sustainable alternative to chemical additives. This approach is particularly
important in lactating ruminants. Because milk quality depends not only on the dietary ration of the animal but
also on its antioxidant status and microbial load. The mallow plant (Malva sylvestris) is native to various
regions of Iran and contains various bioactive components such as phenolic compounds, flavonoids,
anthocyanins, and alkaloids. These compounds have antioxidant, anti-inflammatory and antimicrobial
properties and can play an effective role in improving the animal health and quality of animal products.

There is limited information about the nutritional application of mallow extract on milk quality. Therefore, the
objective of this study was to identify the secondary metabolites of the ethanolic extract of the mallow plant
using the LC/MS/MS method and to investigate the effect of adding this extract to the diet of lactating Najdi
goats on milk antioxidant capacity and microbial load.

Materials and Methods: The mallow plant was collected at the flowering stage. After drying the samples in
the shade, extraction was performed using the maceration method with 70% ethanol at a ratio of 1:10
(weight/volume) for 24 hours at room temperature. Following filtration, the solvent was removed using a
rotary evaporator, and the final extract was stored at 4 °C until further analysis. Identification of the bioactive
compounds of the extract was carried out using an LC-MS/MS system (Waters, USA). For separation of the
compounds, a C18 column and a mobile phase consisting of 1% formic acid in water and acetonitrile were
used. The obtained data were analyzed using MassLynx software.

In the animal section of the experiment, twelve lactating Najdi goats with an average body weight of 26 +4 kg
were divided into three treatments in a completely randomized design: control group: basal diet (without
extract addition), treatment one: basal diet + extract at 0.2% of daily dry matter intake, and treatment two:
basal diet + extract at 0.4% of daily dry matter intake. Milk antioxidant capacity was measured using the
DPPH assay, and milk microbial load was measured using the culture method on Plate Count Agar medium
and colony counting.

Results: The results obtained from LC/MS/MS analysis showed that the ethanolic extract of the mallow plant
contained 11 phenolic compounds, 4 anthocyanins, and 7 alkaloids. The identified phenolic compounds
included gallic acid, benzoic acid, syringic acid, 3,4-dimethoxycinnamic acid, p-coumaric acid, myristicin,
caffeic acid, luteolin, chlorogenic acid, and apigenin. The highest concentrations were for p-coumaric acid and
3,4-dimethoxycinnamic  acid. The identified anthocyanins included malvidin-3-O-glucoside,
cyanidin-3-glucoside, delphinidin-3-O-glucoside, and cyanidin-3-rutinoside. In addition, alkaloids such as
tetrandrine and cocsuline were identified which have been reported in previous studies to exhibit antimicrobial
and anti-inflammatory properties. Supplementation of mallow extract in the diet of lactating goats caused a
significant increase in milk antioxidant capacity compared with the control group, such that the highest value
was observed in the treatment receiving 0.4% extract. Moreover, the milk microbial load in the treatments
containing mallow extract was significantly reduced.

Conclusion: Based on the results of this study, the ethanolic extract of the mallow plant is rich in phenolic,
anthocyanin, and alkaloid compounds with antioxidant and antimicrobial properties. Adding this extract to the
diet of lactating Najdi goats improved milk antioxidant capacity and reduced milk microbial load. Therefore,
mallow extract may be used as an effective natural additive in the nutrition of lactating goats in order to
improve the nutritional and hygienic quality of milk.
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Table 1- Phenolic compounds identified in Malva sylvestris extract by LC-MS/MS
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Figure 1- LC-MS/MS chromatogram of phenolic compounds identified in Malva sylvestris extract
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Figure 2- LC-MS/MS chromatogram of anthocyanins compounds identified in Malva sylvestris extract
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Figure 3- LC-MS/MS chromatogram of alkaloids compounds identified in Malva sylvestris extract
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Table 4- Microbial population (Log CFU/ml) and antioxidant activity (%) of milk from goats fed the experimental diets
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