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The aim of this study was to evaluate the influence of vitamin and f-glucan
supplementations on growth performance of growing-finishing pigs in Ben
Tre province. A total of 36 post-weaned piglets (Duroc x Yorkshire-
Landrace) with the initial live weight of 17.42 kg+0.26, was allotted into 3
treatments and 4 replications in a completely randomized design. There
were three diets, including basal diet (BD) without any addition of p-
glucan or vitamin (diet CT), the BD supplemented with vitamin (diet Vit)
and the BD supplemented with g-glucan (diet Glu). The results on growth
parameters indicated that final live weight (kg), weight gain (kg), and
average daily gain (g/head/day) of pigs in the experimental diets were
significantly higher (P<0.01) than those in the control treatment. FCR was
lowest in Glu and highest in the control (P<0.01). Financial benefit based
on feed and veterinary expenses was higher in the vitamin and S-glucan
supplement diets than that of the control from 15.74% to 18.98%,
respectively.

1. INTRODUCTION

applied resulting in high livestock productivity and
quality that contributes to the domestic market as

Pig is one of the most dominant livestock that is
widely kept throughout the country of Viet Nam;
however, almost all pig farms are small-holder in the
whole country. Small-holder pig farming systems
play an important role in food security and
improving the livelihood of rural families,
especially in the Mekong Delta. The farmers in this
area have been more and more applying the new
livestock husbandry model, advances in the
progress of science and technology have been
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well as exports (Le, 2010, 2015). Ben Tre province
is one of the most developing pig production
provinces in the Mekong Delta which a number of
pigs accounted for 296,400 pigs compared with
1,685,900 pigs of a total pig in the whole area (data
of 2019) (General Statistics Office of Viet Nam,
2019). It has been realized that the diseases may lead
to significant losses, besides the success. In the
treatment or antibiotic supplementation in the diet of
livestock, the use of antibiotics has brought positive
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results (Cromwell, 2002; Hahn et al., 2006; Park et
al., 2018). However, long-term and nonspecific
application of antibiotics may not only lead to the
reduced function of the immune system but also
result in bacterial resistance to antibiotics (Wang et
al., 2008; Vu, 2012). The search for alternatives to
the feeding of antibiotics in animal nutrition is an
ongoing problem under strict demand of the market
when countries of the European Union banned the
use of antibiotics in animal feed in 2006 (Amiri et
al., 2011). Besides, there are many factors that place
stress on pigs such as confinement, disease
challenge and ambient temperature or their
bioavailability/stability (Chae et al., 2000; Tian et
al., 2001). Therefore, decreasing the pig's stress
through the external factors while increasing the
growth performance and nutrient digestibility is the
necessary requirement, especially under climate
change, nowadays. The idea of creating
immunomodulator products added to feed to
improve growth performance, health status and
enhance the productivity of livestock has been
increasingly interested recently. Several methods
have been studied, they are effective to replace
antibiotics or reduce stress through the environment
for livestock such as B-glucan as well as vitamins
(Wang et al., 2008; Le et al., 2016). Vitamin plays
an important role in the maximal performance of
weaning pigs, increasing daily gain, reducing feed
cost and nutrient excretion with economic and
environmental benefits (Chae et al., 2000; Le et al.,
2016). Using B-glucan in animal feed revealed the
antioxidative, antiviral and immunomodulatory
(Hahn et al., 2006; Wang et al., 2008). From the
actual requirement of production, the study aims to
evaluate the effects of B-glucan and vitamin
products used as a feed supplement for growing-
finishing pigs about growth performance, feed
efficiency, and economic benefit obtained in the
practical livestock condition of Ben Tre province.

2. MATERIALS AND METHODS
2.1. Materials
2.1.1. Experimental time and location

This study was carried out at the farm of the Center
of High-tech Application in Agriculture, Chau
Thanh district, Ben Tre province, Viet Nam. The
province has a climate of tropical monsoon setting
with the average diurnal temperature range is 26-
27°C. Two seasons characterize the study area; a
rainy season is from May to October, and a dry
season is from November to April with no clear-cut
demarcation. Annual rainfall ranges from 1,250 to
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1,500 mm (https://www.bentre.gov.vn). The entire
study lasted for 4 months spanning from June to
October 2020.

2.1.2. Experimental animals

A total of 36 piglets [Duroc x (Yorkshire x
Landrace)] in the post-weaned period was chosen
for this study. The average initial live weight of
weaned pigs was about 17.42 kg+0.26. Piglets were
reared in a clean experimental house with slatted
floor pens. Each pen contained a self-feeder and a
nipple drinker to allow pigs access to feed and
water. A week before the arrival of the animals, the
pens were cleaned and subsequently disinfected to
reduce the risk of disease infection. On arrival at the
experimental pens, the pigs were provided with a
two-week period of equilibration to acclimatize to
the environment, feed and water.

2.1.3. Experimental feed

The basal feed for experimental pigs was the
compound feed (Guyomarc’h, Viet Nam). The
chemical composition and metabolizable energy of
basal feed were presented in Table 1.

Table 1: Energy and chemical composition of the
basal diet for growing-finishing pigs

Growing Finishing

Items

phase®  phase
DM (%) 13 13
ME (kcal/kg) 3,000 3,000
CP (%) 16.0 14.5
CF (%) 7.0 7.0
Lysine (%) 0.90 0.78
Methionine + Cystine (%) 0.55 0.55
Calcium (min - max) (%) 0.6-1.2 0.6-1.2
Phosphorus total (min - 0.5-0.9 05-0.9

max) (%)

*Common growing and finishing diets were fed from
approximately 15 to 60 kg, 60 to until market,
respectively

Additional products of experimental diets included
B-glucan (Bio - Pharmachemie Co.) and vitamin
products (Hero Veterinary Co.) as follows:

B-glucan product: 1,3-1,6-B-glucan (1%), antibiotic
(none)

Vitamin product: Vitamin A (900,000 Ul), vitamin
D3 (1,000,000 UI), vitamin E (2,000 mg), vitamin
B1 (300 mg), vitamin B2 (200 mg), vitamin B3
(1,000 mg), vitamin B6 (300 mg), vitamin B9 (500
mg) and vitamin C (2,000 mg).



Can Tho University Journal of Science

2.2. Methods
2.2.1. Experimental design

The experiment was arranged in a completely
randomized design with 3 treatments and 4
replicates (3 pigs per pen). Treatments were:

Control (CT): diet (BD) without any
supplementation

Vit: BD, added vitamin at a dose of 4.0 g/kg feed
Glu: BD, added B-glucan at a dose of 2.0 g/kg feed

Basal

2.2.2. Measurements

Performances of pigs was the live weight (kg/head),
weight gain (kg/head) and average daily gain
(g/head/day) (ADG); average daily feed intake
(g/head/day) (ADFI); feed intake (FI), feed
conversion ratio (FCR); the cost of feed/kg weight
gain of pigs and financial benefit (feed +
veterinary): the total cost of feed and veterinary
medicine compared to the total weight gain of pigs
during the experimental stage (Dang, 2005; Nguyen,
2008).

2.3. Statistical analysis

The data were analyzed by ANOVA using the
General Linear Model of Minitab Statistical
Software version 16.0 (Ryan et al., 2012). The
Tukey test was used for paired comparisons of
means at 5% significant level.

3. RESULTS AND DISCUSSION

3.1. Growth performance of growing-finishing
pigs

3.1.1. Live weight

The live weight of the experimental pigs was
presented in Table 2.

Table 2. Live weight (kg/head) of growing-
finishing pigs in different period

Items CT Vit Glu SEM P
Initial 17.83 1754 16.88 0.44 0.30
weight
Midterm oo 00 61.17¢ 60.04* 1.50 0.05
weight
Final b

; 100.92° 111.08* 112.33* 2.29 0.01
weight

a.b: Means with different letters in the same row are
significantly different (P<0.05)
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Table 2 showed that there was no significant
difference (P>0.05) in the initial live weight of
piglets; this proved that piglets were relatively
selected for equal weight in the experiment. The
priority at the beginning of the experiment was to
create homogeneous groups as far as weight was
concerned. Therefore, the average initial weight was
17.42 kg that was an auspicious beginning to
evaluating the increase of pigs after the experiment.
After 8 weeks of feeding, the body-weight of pigs
was different (P<0.05) between the Vit, Glu and
control groups. The average weight in this group
was 60.61 kg compared with the 56.00 kg average
weight of the control group. As far as the live weight
of pigs was concerned, it was higher in the midterm
weight for Vit and Glu groups compared with the
control group, but not significantly different
between Vit and Glu groups (P>0.05). In the final
weight, the live weight was higher compared with
the midterm weight as well as between the Vit, Glu
and control groups; however, there was no
significant difference between Vit and Glu groups
(P>0.05). Chae et al. (2000) reported that additional
vitamins helped to reduce the stress on pigs through
the outside environment, contribute to the digestion
in pig’s gut as well as improve the feed intake, thus
they can enhance pig’s growth. This might be
explained that more vitamin in the diet helped pigs
grow better because of improved digestion (vitamin
C can reduce stress on pigs while water soluble
vitamins might increase nutrient absorption) (Chae
etal., 2000; Eicher et al., 2006). Similar results were
verified by Le et al. (2016), who observed that
additional feeding of vitamins improved the live
weight of pigs compared to control (P<0.05) on the
last day (56 days). Besides, glucans originally used
as broad-spectrum immune and it can also improve
gastrointestinal health by increasing mucosal barrier
functions and contributing to the increase of animal
growth (Vetvicka et al., 2014). The research results
of Nguyen et al. (2014) showed that
supplementation of B-glucan into the diet increased
the pig’s appetite. Therefore, the pigs’ ability to
digest and absorb was higher than the control group.
Similarly, the study of Nguyen and Huynh (2016)
also found that the weight gain of pigs in the f-
glucan treatment was higher than the control
treatment, the difference was statistically significant
(P<0.05).

3.1.2. Weight gain

Weight gain of pigs fed in different treatments at
different point times was presented in Table 3.



Can Tho University Journal of Science

Table 3. Weight gain (kg/head) of growing-
finishing pigs in the experiment

ltems CT Vit Glu SEM P
0-60 days  38.17° 43.63 43.17° 143 0.02
60-120 44.9%° 49.92° 5229° 123 001
days

0-120 days 83.08° 93.54° 9546° 224 0.1

a.b: Means with different letters in the same row are
significantly different (P<0.05)

As shown in Table 3, the weight gain (kg/head) of
pigs from the post-weaning stage to 60 days at
different groups was a significant difference
(P<0.05) among the treatments. Pigs in Glu and Vit
groups grow better than others; however, there was
no significant difference between Vit and Glu
groups (P>0.05). The weight gains of pigs during
the period from 60 to 120 days were significantly
different (P<0.01) between the Vit, Glu and the
control groups. This result showed that in this period
the pigs responded well to vitamin and B-glucan
products, leading to higher growth. However, there
was no significant difference between additional
vitamins and B-glucan into the diet of experimental
pigs (P>0.05). Vitamins A, E, C and B-vitamins
may increase pig’s appetite, thereby providing
better nutrition for the pig body (Chae et al., 2000;
Duong, 2008); vitamin C positively affects the
reduction of environmental impacts such as
temperature and humidity, thereby helping to reduce
natural stresses in pigs, helping pigs with less
disease and high weight gain (Eicher et al., 2006;
Duong, 2008). This result was consistent with
Stahly et al. (1995, 1997), who demonstrated that
additional feeding of B-vitamins or vitamin A, E and
C higher than the National Research Council (NRC)
(1988) requirement improved the weight gain of
growing pigs. Chae et al. (2000) also agreed that the
increment of weight gain by supplementation of
150-250% vitamin listed in NRC (1998)
requirement in finishing pigs. Similarly, Le et al.
(2016)  suggested that  vitamin  product
supplementation into the diet might improve the
weight gain of growing pigs. On the other hand,
Wang et al. (2008) reported that -1,3/1,6-glucan
might contribute as a transient immune-enhancing
effect on the cellular and humoral immune function
and growth performance of weaning piglets.
Moreover, Nguyen et al. (2014) and Nguyen and
Huynh (2016) shared similar results of the addition
of B-glucan in pig’s diet to make more optimal
weight gain of pigs. The addition of B-glucan into
the diet helped to improve the growth rate and
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tended to increase the feed intake as well as feed
efficiency of pigs during the experimental period
(Hahn et al., 2006; Park et al., 2018).

3.1.3. Average daily gain (ADG)

Results on ADG of weaning pigs in different periods
was presented in Table 4.

Table 4. Average daily gain (g/head/day) of
experimental pigs in different periods

Items CT Vit Glu SEM P
060 435100 710400 727.10° 2.38 0.02
days
°0120  748.60° 831.90° 87L50° 253 001
ays
S0 Go2400 779.50° 795.50° 186 001
ays

a.b: Means with different letters in the same row are
significantly different (P<0.05)

The results in Table 4 indicated that ADG
(g/head/day) of pigs from post-weaning stage to 120
days at different groups was a significant difference
(P<0.01) among the treatments. However, there was
no difference between Vit and Glu groups (P>0.05).
Additional feeding of vitamin and B-glucan products
during 0-60 days were different (P<0.05) among the
ADG of experimental pigs. During the period from
60-120 days, pigs in Vit and Glu groups were more
adaptable with the additional diet compared with
control groups, there was a significant difference
(P<0.01). Park et al. (2018) reported that pigs fed
diets containing 0.4% B-glucan was higher ADG
compared to the control diet. In another study, Li et
al. (2006) discussed the effects of B-glucan which
was extracted from Saccharomyces cerevisiae on
growth performance and the immunological of pigs.
The findings of the study suggested that B-glucan
inclusion in the diet might improve both the growth
and immune in weaned pigs. Furthermore, Hahn et
al. (2006) also found a linear increase in ADG and
nutrient digestibility of pigs into the treatment
which added 0.01-0.04% B-glucan. This result was
similar to the research result of Nguyen et al. (2014);
Nguyen and Huynh (2016), the addition of B-glucan
into the diet of experimental pigs might improve
ADG (g/head/day) of pigs compared to the control
treatment (P<0.05). Moreover, this result showed
that the diet with vitamin products (A, D, E, C, B-
vitamins) was a good effect on the weight gain of
experimental pigs. The addition of vitamin levels to
pig diets helped optimize weight gain (Chae et al.,
2000). The result was also consistent with the study
of Lohakare et al. (2006), Le et al. (2016), who
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observed that ADG of pigs in treatments
supplemented with vitamin premixes (A, D, E and
B-vitamins) was higher compared to pigs in the
control treatment. This proved that the pigs have had
a change in the digestive system, adapted to the
mixed feed, so there was a difference in absolute
weight gain between Vit, Glu and C groups.

Vol. 13, No. 3 (2021): 23-29

3.1.4. Feed intake (FI) and feed conversion ratio
(FCR)

Results on feed intake, feed conversion ratio of
weaning pigs were presented in Table 5.

Table 5. Feed intake, feed conversion ratio of growing-finishing pigs

Items CT Vit Glu SEM P
ADFI (kg/head/day) 1.79 1.88 1.90 0.06 0.40
FI (kg/pen/period) 861.30 903.30 910.30 6.83 0.44
Weight gain (kg/pen/period) 332.33° 374.172 381.832 2.24 0.02
FCR 2.59° 2.41° 2.38° 2.41 0.01

a,b: Means with different letters in the same row are significantly different (P<0.05)

ADFI: Average daily feed intake (kg/head/day)

There was no difference (P>0.05) in FI (kg/pen)
among dietary groups, this was partially in
agreement with NRC (1998). ADFI (kg/head/day)
was no significant difference in the initial weight of
pigs among all experiments (P>0.05). But there was
a statistically significant difference (P<0.01) in
weight gain (kg/pen) between dietary groups and the
control group, during the period. The study of Park
et al. (2018) also showed that dietary
supplementation of B-glucan linearly increased
apparent total tract digestibility of dry matter and
energy during 1-14 and 1-42 days as dietary [-
glucan increased from 0.1 to 0.4%; however, there
was no difference (P>0.05). Similar results were
verified by Hahn et al. (2006) and Wang et al.
(2008), no effect (P>0.05) was found on ADFI of
experimental pigs that added B-glucan into the diet
compared with the control group. However, FCR of
experimental pigs was improved between the groups
that used vitamin and B-glucan products as

Table 6. Financial benefits based on feed

compared to that in the control group (P<0.01).
When the B-glucan product was supplied to the diet,
the functional feed efficiency in pigs had been
promoted, helping pigs grow better. Even though
Wang et al. (2008) and Park et al. (2018), who
observed that additional feeding of p-glucan
requirement improved the production of digestive
and absorptive capacities of the small intestine in the
brush fringing intestinal epithelium while vitamin
premixes (A, D, E, C and B-vitamins) might reduce
the effect of environmental impacts such as
temperature and humidity, thereby helping to reduce
natural stresses in pigs, helping pigs with less
disease and high weight gain (Eicher et al., 2006;
Duong, 2008; Le et al., 2016).

3.2. Financial benefit

Results on the financial benefit were presented in
Table 6.

Items CT Vit Glu
Total of weight gain (kg/pen) W 332.33 374.17 381.83
Feed consumption (kg/pen) 861.3 903.3 910.3
Cost of feed (kg/pen) (thousand VND) A 9,382 9,840 9,916
Cost of products (thousand VND/pen) B 0 290 310
Cost (feed + products)/kg weight gain [(A + B)/W] (thousand VND) 28.23 27.07 26.78
Comparison (%) 100 95.90 94.86

Basal feed: 10,893 (VND/kg), vitamin: 80,000 (VND/kg), -glucan: 85,000 (VND/kg)

Table 6 showed that the cost of feed per pen added
vitamin and B-glucan were higher than control. Feed
costs of products for experimental pigs that supplied
B-glucan were slightly higher. However, the cost of
feed per kg of weight gain of these treatments was
lower compared with control. The feed cost/kg of
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weight gain of pigs in the control treatment was
100%, the level of costs in the vitamin and p-glucan
treatments lower from 4.10 and 5.14%. The best
effect on the feed cost was treatment Glu, followed
by Vit.
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3.3. Financial benefit based on feed of the
experiment

Results on the financial benefit based on feed and
veterinary medicine of the experiment were
presented in Table 7.

Table 7 indicated that the cost of feed was not
significantly different in the whole experiment.
Feed costs for experimental pigs that supplied f-
glucan were slightly higher; however, the veterinary
cost was less significant than the control group.

Vol. 13, No. 3 (2021): 23-29

Thereby, it led to total cost of feed and veterinary
medicine was lower significance compared to the
control group. Regarding expenses (feed +
veterinary) of the whole experiment in control was
higher than other treatments (although the cost has
been calculated). The best effect on the feed cost
was treatment Glu, followed by Vit (higher than
18.98% and 15.74% compared to control,
respectively).

Table 7. Financial benefit based on feed and veterinary medicine of the experimental treatments

Items CT Vit Glu
Total of weight gain (kg/treatment) 997.00 1,122.50 1,145.50
Total income (thousand VND) (D) 71,784 80,820 82,476
Feed consumption (kg) 2,584 2,710 2,731
Cost of feed (thousand VND) (A) 28,148 29,520 29,749
Cost of products (thousand VND) (B) 0 870 930
Cost of veterinary medicines (VND) (C) 257 224 185
The total cost/treatment (thousand VND) 28,405 30,614 30,864
Income (-) expenses (thousand VND) 43,379 50,206 51,612
Comparison (%) 100 115.74 118.98

Basal feed: 10,893 (VND/kg), vitamin: 80,000 (VND/kg); f-glucan: 85,000 (VND/kg); pig price: 72,000 (VND/kg)

4. CONCLUSION AND SUGGESTION

Based on these results from the present study,
performance of pigs using B-glucan supplement in
diets was higher than that in control. Feed efficiency
of pigs in the B-glucan supplement diets was also
improved. Financial benefit (feed + veterinary) in
the treatment of additional B-glucan was the highest
up to 18.98%.
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