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The present study was aimed to evaluate temporal changes in milk fatty acids
and antioxidants of Saanen goat in response to berberine (BBR) supplementation
during the transition period. Twenty-four primiparous Saanen dairy goats were
used from 21 days before predicted parturition to 21 days after kidding.
Experimental treatments were included: 1) control (without BBR supplement),
2) control + 1 g/d BBR, 3) control + 2 g/d BBR and 4) control + 4 g/d BBR.
Body condition score (BCS) and body weight (BW) of individual goats were
measured on days -21, -14, -7, 0, 7, 14 and 21 relative to parturition. Also, milk
samples were harvested at days 0, 7, 14 and 21 following parturition. The results
showed that dry matter intake (DMI), BCS and milk yield were increased with
supplementation of 2 and 4 g/d BBR (P<0.05). Milk lactose was also enhanced
with increased BBR ingestion (P<0.05). BBR consumption caused changes in
milk fatty acids (FAs) profile in accordance with the energy balance. By
supplementing 2 and 4 g/d BBR in transition goats, the level of denovo FAs
were increased and free fatty acids (FFAs) were decreased (P<0.05). BBR
supplementation was also associated with a decrease in C18:1n9 fatty acid. The
level of milk malondialdehyde (MDA) in goats supplemented with 2 and 4 g/d
BBR was also decreased (P<0.05). The total antioxidant capacity (TAC) as well
as the level of glutathione peroxidase (GSH-Px), superoxide dismutase (SOD)
and catalase (CAT) enzymes in the milk of goats fed 2 and 4 g/d BBR was
higher than the control (P<0.05).In summary, these results showed that BBR
supplementation as a new therapeutic strategy in transition period could improve
lactation performance, energy balance, and milk antioxidant indicators.
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Extended Abstract

Introduction

Dairy cattle experience severe physiological, hormonal, and immune changes during the transition period from the
late pregnancy to the early lactation. The occurrence of negative energy balance at the beginning of the lactation leads
to the mobilization of body reserves,and consequently increase the non-esterified fatty acids concentration in blood
circulation, which had a negative effect on the health, production, and reproduction performance of animal.Recently,
the evaluation of milk fat has been considered as a non-invasive and accurate approaches to evaluate the metabolic
status of preparturition dairy cattle.Berberine (BBR) is a plant isoquinoline alkaloid with a wide range of biological
activities and medicinal properties.Today, numerous studies using animal models have been shown the advantageous
effects of berberine on the improvement of metabolic abnormalities.All above, the present study was aimed to
evaluate temporal changes in milk fatty acids and antioxidants of Saanen goat in response to BBR supplementation
during the transition period.

Materials and Methods

24 primiparous Saanen goats with an average weight of 45+3.5 kg and a body condition score of 3+0.5 were used
from 50 days before expected kidding to 21 days after parturition.Pre- and post-partum total mixed rations that
contained the same energy and protein were offered in two meals a day.Experimental treatments included: 1- control
(basal diet without BBR), 2) control + 1 g of BBR per day, 3) control + 2 g of BBR per day and 4) control + 4 g of
BBR per day.Body condition score (BCS) and body weight (BW) of individual goats were recorded on days -21, -14,
-7, 0, 7, 14, and 21 relative to parturition. Also, milk samples were colected at days 0, 7, 14 and 21 following
parturition.Determination of fatty acids in milk was done using Fourier transform infrared spectrometry (FTIR).The
data obtained from the experiment were statistically analyzed with the mixed procedure of SAS statistical software
version 9.2.The statistical model included the fixed effects of treatments (different levels of BBR), sampling time,
and the interaction effect of treatment and sampling time, and the individual effect of each goat in the experimental
unit was included as a random factor in the model.

Results and discussion

The results showed that dry matter intake (DMI), BCS and milk yield were increased with supplementation of 2 and 4
g/d BBR (P < 0.05). Milk lactose was also enhanced with increased BBR ingestion (P < 0.05). BBR consumption
altered the milk fatty acids (FAs) profile in accordance with the energy balance. By supplementing 2 and 4 g/d BBR
in transition goats, the level of denovo FAs were increased and free fatty acids (FFAs) were decreased (P < 0.05).
BBR supplementation was also associated with a decrease in C18:1n9 fatty acid. The level of milk malondialdehyde
(MDA) in goats supplemented with 2 and 4 g/d BBR was also decreased (P < 0.05). The total antioxidant capacity
(TAC) as well as the level of glutathione peroxidase (GSH-Px), superoxide dismutase (SOD) and catalase (CAT)
enzymes in the milk of goats fed 2 and 4 g/d BBR was higher than the control (P < 0.05).

Conclusion
In summary, these results show that BBR supplementation as a new therapeutic strategy in transition period could

improve lactation performance, energy balance, and milk antioxidant indicators.

Keywords: Antioxidants, Berberine, Fatty acids profile, Saanen dairy goats, Transition period.
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. Superoxide dismutase

. Glutathione peroxidase

. Catalase

. Gap

. Mismatch

. Goats nested within a treatment
7. Autoregressive Order
8.Compound Symmetry

9.Spatial Power

10.Akaike Information Criterion
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1. AMP-activated protein kinase
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Table 2. Least squares mean of dry matter intake, body condition score, weight and energy balance in
Saanen dairy goats supplemented with berberine during the transition period’
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1. Means with different alphabets are statistically different.

2. Experimental treatments include: 1- Control (basal diet without supplement), 2- Basal diet + 1 g/d berberine, 3- Basal diet + 2 g/d berberine and 4- Basal diet + 4
g/d berberine.
3. Production efficiency = average daily milk yield (kg/d) / average daily DMI (kg/d).
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1. Free Fatty Acids
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Figure 1. Effect ofberberine supplementation during transition period of Saanen dairy goats on milk
composition
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Figure 2. Pattern of changes in milk fatty acids profile of Saanen dairy goats supplemented with

berberine during the transition period
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Figure 3. Pattern of changes in milk antioxidant indices of Saanen dairy goats supplemented with
berberine during the transition period
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