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Abstract
This study aimed to investigate the effects of dietary yeast �-glucan supplemen-
tation on production performance, serum biochemical indices, and antioxidant
capacity in periparturient dairy cows. Forty healthy Holstein dairy cows with
similar body condition score (3.63±0.06), parity (2.88±0.05), milk yield in the
previous lactation [(36.86±1.06) kg/d], and expected calving date [(28±1) d]
were selected and allocated to control and treatment groups (n=20 per group)
using a completely randomized design. The control group was fed a basal diet,
while the treatment group received a test diet supplemented with 10 g/(head・
d) yeast �-glucan. The experimental period lasted 49 days, including a 7-day
preliminary period and a 42-day formal experimental period.

The results showed that: 1) dietary yeast �-glucan supplementation significantly
increased postpartum dry matter intake, milk yield, and milk protein yield
(P<0.05), while having no significant effect on the yield and percentage of
other milk components (P>0.05); 2) dietary yeast �-glucan supplementation sig-
nificantly increased postpartum serum glucose content (P<0.05), significantly
decreased postpartum serum non-esterified fatty acids content (P<0.05), and
tended to increase postpartum serum total protein content (P=0.06), with no
significant effects on prepartum and postpartum serum albumin, C-reactive pro-
tein, haptoglobin, and amyloid protein contents (P>0.05); 3) dietary yeast
�-glucan supplementation significantly increased prepartum and postpartum
serum glutathione peroxidase activity (P<0.05), and tended to decrease prepar-
tum serum malondialdehyde content (P=0.05), while having no significant ef-
fects on prepartum and postpartum serum total antioxidant capacity and su-
peroxide dismutase activity (P>0.05).
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In conclusion, supplementation of 10 g/(head・d) yeast �-glucan in the peripar-
turient diet can increase postpartum dry matter intake, milk yield, and milk
protein yield, enhance postpartum serum glucose content and serum antioxi-
dant capacity, and reduce postpartum serum non-esterified fatty acids content
in dairy cows.
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Abstract: This study investigated the effects of dietary yeast �-glucan supple-
mentation on production performance, serum biochemical indices, and antioxi-
dant capacity in transition dairy cows. Forty healthy Holstein cows with similar
body condition score (3.63 ± 0.06), parity (2.88 ± 0.05), previous lactation milk
yield [(36.86 ± 1.06) kg/d], and expected calving date [(28 ± 1) d] were ran-
domly allocated to control and treatment groups (n = 20 each). Cows in the
control group received a basal diet, while the treatment group received the basal
diet supplemented with 10 g/(head・d) yeast �-glucan. The 49-day trial consisted
of a 7-day preliminary period followed by a 42-day experimental period. The
results demonstrated that: (1) yeast �-glucan supplementation significantly in-
creased postpartum dry matter intake, milk yield, and milk protein yield (P <
0.05) without affecting other milk components (P > 0.05); (2) supplementation
significantly elevated postpartum serum glucose content (P < 0.05), decreased
postpartum serum non-esterified fatty acid content (P < 0.05), and tended to
increase postpartum serum total protein content (P = 0.06), while having no
significant effects on serum albumin, C-reactive protein, haptoglobin, or amy-
loid A (P > 0.05); and (3) supplementation significantly enhanced prepartum
and postpartum serum glutathione peroxidase activity (P < 0.05) and tended
to reduce prepartum serum malondialdehyde content (P = 0.05), without sig-
nificantly affecting total antioxidant capacity or superoxide dismutase activity
(P > 0.05). In conclusion, dietary supplementation with 10 g/(head・d) yeast
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�-glucan during the transition period improved postpartum dry matter intake,
milk yield, and milk protein yield, increased postpartum serum glucose and
antioxidant capacity, and reduced postpartum serum non-esterified fatty acid
content in dairy cows.

Keywords: yeast �-glucan; transition dairy cow; performance; biochemical in-
dex; antioxidant capacity

Introduction
The transition period, encompassing the three weeks before and after parturi-
tion, represents a critical phase when dairy cows undergo dramatic physiological
changes from dry to lactating status and from pregnancy to non-pregnancy [1].
During this time, cows experience severe metabolic shifts, compromised immu-
nity, reduced disease resistance, and decreased feed intake, placing them in a
state of physiological stress [2]. These challenges predispose cows to various
diseases including mastitis, ketosis, and metritis, which subsequently impair re-
productive performance and milk production [3]. Therefore, enhancing stress
resistance during the transition period is of paramount importance.

Yeast �-glucan, a primary component of yeast cell walls, is a highly bioactive
structural polysaccharide composed of �-1,3-D-glucopyranoside repeating units
linked by �-1,3 and �-1,6 bonds [4]. Research has demonstrated that yeast �-
glucan can enhance non-specific immune function, improve intestinal microen-
vironment, modulate gut microbiota, inhibit pathogenic bacteria proliferation,
and consequently improve animal performance, stress resistance, and immune
capacity [5-7]. Zhou et al. [8] reported that dietary yeast �-glucan optimized
intestinal microbial structure, stimulated rumen-reticulum development, and
improved performance in early-weaned calves. Additionally, yeast �-glucan has
been shown to enhance antioxidant enzyme activities in animals. Liu et al. [9]
found that �-glucan supplementation increased serum glutathione peroxidase
(GSH-Px) and superoxide dismutase (SOD) activities by 0.64% and 50.80%,
respectively, while decreasing malondialdehyde (MDA) content by 49.81% in
Litopenaeus vannamei. Although the efficacy of yeast �-glucan as a microe-
cological preparation has been established in monogastric animals [10], young
ruminants [11], and aquatic species [6], no studies have investigated its effects
on production performance, blood biochemical indices, and antioxidant capacity
in transition dairy cows. Therefore, this experiment was conducted to explore
these effects and provide reference data for practical application in dairy pro-
duction.
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Materials and Methods
1.1 Yeast �-Glucan Source

The yeast �-glucan used in this study was produced by Lesaffre Group (France)
with the following composition: 70% �-glucan, 4% protein, 2% fat, 5% mannan
oligosaccharide, 5% ash, 4% moisture, and 10% other polysaccharides.

1.2 Experimental Animals and Design

A completely randomized design was employed using 40 healthy dry Holstein
cows with similar body condition score (3.63 ± 0.06), parity (2.88 ± 0.05), pre-
vious lactation milk yield [(36.86 ± 1.06) kg/d], and expected calving date [(28
± 1) d]. Cows were randomly divided into two groups of 20 animals each. The
control group received a basal diet, while the experimental group received the
basal diet supplemented with 10 g/(head・d) yeast �-glucan. Supplementation
began 21 days before expected calving, with the product sprinkled on the basal
diet surface during morning feeding to ensure complete consumption. The trial
lasted 49 days (7-day preliminary period + 42-day experimental period) and
was conducted at Aoya Modern Dairy Farm in Dongying, Shandong Province
from December 1, 2016 to January 18, 2017.

1.3 Diets and Management

Diets were formulated according to NRC (2001) dairy cattle standards and
fed as total mixed rations (TMR). Diet composition and nutrient levels are
presented in Table 1 . Cows were housed in free-stall barns with bedding and
fed twice daily (07:00 and 14:00) with ad libitum access to water, maintaining
5-10% refusals. Postpartum cows were milked three times daily (07:00, 14:00,
and 20:00) using a DeLaval PR3100HD automatic rotary milking system.

1.4 Sample Collection and Analysis

1.4.1 Feed Sampling and Analysis During the final three days of each
week of the experimental period, feed offered and refused was recorded daily for
each group to calculate intake. Diet and refusal samples were collected using the
quartering method, dried to constant weight at 65°C in a DGG-9203A drying
oven, ground through a 2-mm sieve using a RETSCH-SM100 cutting mill, and
stored for dry matter (DM) analysis to calculate dry matter intake (DMI). DM,
crude protein (CP), neutral detergent fiber (NDF), and acid detergent fiber
(ADF) contents were determined according to Zhang [12].

1.4.2 Milk Sampling and Analysis Daily milk yield was recorded individ-
ually after calving. On the last day of each week postpartum, normal milk
samples were collected and pooled in a 4:3:3 ratio (morning:afternoon:evening).
A 50-mL aliquot was preserved with bronopol and immediately transported to
Beijing Dairy Center for quality testing. Milk composition was analyzed using
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a FOSS MilkoScan™ FT6000 analyzer. The 4% fat-corrected milk yield was
calculated as: 4% FCM (kg/d) = 0.4 × milk yield (kg/d) + 15 × milk fat yield
(kg/d).

1.4.3 Blood Sampling and Analysis Blood samples (10 mL) were collected
from the tail vein using vacuum tubes before morning feeding on days 21 and 7
prepartum, at 2 h postpartum, and on days 3, 7, 15, and 21 postpartum. After
30 min at room temperature, serum was harvested by centrifugation at 3,000
× g for 15 min at 4°C, aliquoted into 500-�L sterile tubes, and stored at -20°C.
Serum total antioxidant capacity (T-AOC), SOD and GSH-Px activities, and
MDA and non-esterified fatty acid (NEFA) contents were measured using kits
from Nanjing Jiancheng Bioengineering Institute. Serum glucose (GLU) was
determined by glucose oxidase method, total protein (TP) by biuret method,
and albumin (ALB) by bromocresol green method. Serum haptoglobin (Hp),
amyloid A (AA), and C-reactive protein (CRP) were measured by competitive
ELISA at Beijing Huaying Biotechnology Institute.

1.5 Statistical Analysis

Data were analyzed using the PROC MIXED procedure of SAS 9.4, with results
presented as least squares means. Cow was considered a random effect, and
treatment a fixed effect. Multiple comparisons were performed using Duncan’s
method. Significance was declared at P < 0.05, and trends were noted at 0.05
� P < 0.10.

Results
2.1 Effects of Yeast �-Glucan on Performance of Transition Holstein
Cows

As shown in Table 3 , prepartum DMI did not differ between groups (P > 0.05),
but postpartum DMI increased by 9.66% in the treatment group (P < 0.05).
Milk yield was significantly higher in the treatment group (1.68 kg/d increase;
P < 0.05), as was milk protein yield (0.09 kg/d increase; P < 0.05). Milk
fat percentage, lactose percentage, and milk protein percentage did not differ
significantly between groups (P > 0.05).

2.2 Effects of Yeast �-Glucan on Serum Biochemical Indices of Tran-
sition Holstein Cows

Table 4 shows that serum TP and ALB contents did not differ significantly
between groups (P > 0.05), though postpartum TP tended to be higher in
the treatment group (P = 0.06). Postpartum serum GLU content increased
by 9.43% in the treatment group (P < 0.05), while postpartum serum NEFA
content decreased by 17.92% (P < 0.05). Serum CRP, AA, and Hp contents
showed no significant differences between groups at either time point (P > 0.05).
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2.3 Effects of Yeast �- Glucan on Serum Antioxidant Capacity of Tran-
sition Holstein Cows

As presented in Table 5 , serum MDA content was reduced by 29.71% prepartum
and 8.54% postpartum in the treatment group, though these differences were
not statistically significant (P > 0.05). Serum GSH-Px activity increased by
58.25% prepartum and 27.00% postpartum (P < 0.01). Serum T-AOC and
SOD activity showed numerical increases (5.14% and 5.32% prepartum; 1.96%
and 8.20% postpartum) but did not differ significantly (P > 0.05).

Discussion
3.1 Effects of Yeast �-Glucan on Performance of Transition Holstein
Cows

Similar to other functional oligosaccharides, yeast �-glucan can promote the pro-
liferation of beneficial bacteria such as lactobacilli while reducing pathogenic
E. coli, thereby improving animal performance [13-14]. Zhou et al. [8] demon-
strated that yeast �-glucan significantly increased rumen papilla length (1,059.05
�m vs. 1,521.82 �m), width (392.95 �m vs. 457.16 �m), and mucosal thickness
(1,310.77 �m vs. 1,679.56 �m) in early-weaned calves, promoting rumen develop-
ment and microbial modulation. Wei et al. [15] reported improved daily gain
and rumen microbial balance in early-weaned lambs supplemented with yeast
�-glucan. Dritz et al. [11] and Schoenherr et al. [14] found that 0.025% �-glucan
supplementation increased feed intake and daily gain in weaned piglets.

In the current study, yeast �-glucan supplementation increased postpartum DMI,
milk yield, and milk protein yield by 9.66%, 1.68 kg/d, and 0.09 kg/d, respec-
tively. These improvements may be attributed to enhanced proliferation of
rumen lactobacilli and cellulolytic bacteria, which improved fiber digestion and
moderated postprandial pH decline, thereby stabilizing the rumen environment.
Additionally, the release of flavor compounds from ruptured yeast cells may
have increased palatability, stimulating feed intake and milk production. Fur-
thermore, yeast �-glucan may have improved rumen microbial protein concen-
tration and quality, facilitating intestinal milk protein synthesis and increasing
milk protein yield.

3.2 Effects of Yeast �-Glucan on Serum Biochemical Indices of Tran-
sition Holstein Cows

Serum TP and ALB reflect protein absorption, synthesis, and catabolism, with
normal ranges of 67.4-74.6 g/L and 29.0-36.6 g/L, respectively [16]. In this study,
yeast �-glucan had no significant effect on serum TP and ALB, which remained
within normal ranges, consistent with Ma et al. [17]. However, the numerical
increase in postpartum TP may reflect enhanced cellulolytic bacterial activity,
improved fiber digestion and lactate utilization, and increased microbial protein
flow to the duodenum.
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Serum GLU serves as a key indicator of energy balance, with low levels signal-
ing energy deficiency [18]. NEFA is produced from triglyceride mobilization in
adipose tissue during negative energy balance, and elevated NEFA can induce
oxidative stress by inhibiting GSH-Px activity and generating reactive oxygen
species in mitochondria [19]. The present study showed that yeast �-glucan sig-
nificantly increased serum GLU while decreasing NEFA, likely due to improved
antioxidant capacity and DMI, which enhanced gluconeogenesis and alleviated
negative energy balance and lipid mobilization.

�-Glucan can modulate the balance between interleukin-1 and its receptor an-
tagonist, reducing acute-phase protein synthesis and associated nutrient con-
sumption while improving performance [11,20]. Haptoglobin, amyloid A, and
C-reactive protein are acute-phase proteins that change dramatically in response
to stressors such as infection, inflammation, or trauma [21-22]. Lei et al. [23]
reported reduced plasma Hp, AA, and CRP in beef cattle fed yeast cell wall,
while Dritz et al. [11] found decreased Hp in weaned piglets supplemented with
�-glucan. However, the current study observed no significant effects on acute-
phase proteins, warranting further investigation.

3.3 Effects of Yeast �-Glucan on Serum Antioxidant Capacity of Tran-
sition Holstein Cows

As an immunologically active polysaccharide, yeast �-glucan effectively scavenges
free radicals, prevents damage from hydrogen peroxide and reactive oxygen
species, and enhances antioxidant enzyme activity while reducing cytotoxic ef-
fects of oxidation products, thereby protecting membrane integrity [6,24]. GSH-
Px is a ubiquitous antioxidant enzyme that catalyzes hydrogen peroxide decom-
position, protecting macromolecules from oxidative damage. MDA, a primary
product of lipid peroxidation initiated by free radicals attacking polyunsatu-
rated fatty acids, can cause cellular damage and reduce antioxidant enzyme
activities [25-26].

Liu et al. [27] found that 400 mg/kg �-glucan supplementation significantly in-
creased plasma GSH-Px activity in weaned piglets, while Duan [28] reported
improved antioxidant capacity and reduced MDA in early-weaned piglets fed
0.025% �-glucan. In the present study, yeast �-glucan significantly increased
serum GSH-Px activity and tended to reduce prepartum MDA, effectively en-
hancing antioxidant capacity, decreasing lipid peroxidation, and alleviating ox-
idative stress in transition dairy cows.

Conclusion
Under the conditions of this experiment, dietary supplementation with 10
g/(head・d) yeast �-glucan during the transition period improved postpartum
dry matter intake, milk yield, and milk protein yield, increased postpartum
serum glucose content and antioxidant capacity, and reduced postpartum
serum non-esterified fatty acid content in dairy cows.
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