
This work is licensed under a Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0.

Effect of Inclusion of Rice DDGS and MOS on Serum Biochemical 
Parameters in SVVU T 17 Grower Pigs

L.S.S.Varaprasad Reddy1, S. Harsha Lekha2, A.V. Siva Reddy3, K. Mounica4, B.R. Naik5,  
A.V.N. Sivakumar6, M. Kalyana Chakravarthi7

Abstract

A study was conducted on eighteen SVVU T-17 grower pigs with similar body 
weights, and were divided into three groups with 6 pigs in each group for a period of 60 
days to study the effect of inclusion of rice distillers dried grains with solubles (DDGS) 
and Mannan oligosaccharide (MOS) supplementation to the basal diet on serum 
biochemical parameters. The study revealed that among the biochemical parameters 
ALT, AST, Creatinine and Cholesterol exhibited significant decrease (P<0.05) in 
Mannan-oligosaccharides (MOS) supplemented group compared to other groups. 
Whereas, total protein and blood urea nitrogen (BUN) did not differ significantly 
(P>0.05) among the different groups. whereas in rice DDGS supplemented group 
there was no much observable effects on serum biochemical parameters in SVVU T17 
crossbred pigs.
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INTRODUCTION

Since 70% of the pig population is raised using 
a conventional small-holder, demand-driven, 

low-input production system, pigs maintain a 
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signi𿿿cant�position�among� livestock� species.�Feed�
additives have been used extensively as livestock 
growth promoters to boost animal productivity 
and� pro𿿿tability.� Therefore,� it� is� crucial� to� alter�
the� gut� microbiota� to� bene𿿿t� the� host� by� using�
high nutritional value by-products, prebiotics, 
etc., Distillers dried grains with solubles (DDGS) 
is a by-product of the beverage and fuel alcohol 
industries. It has a relatively high concentration 
of energy and a moderate concentration of 
protein. For swine producers, DDGS is a popular 
and affordable alternative feed ingredient due 
to its excellent nutritional content, low cost, and 
relative abundance. Including DDGS in swine 
diets concurrently minimized cost of production 
(De Matteis et al, 2018). Prebiotics are substances 
that encourage helpful microbes to multiply and 
improve the gut health of their hosts. Mannan-
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oligosaccharides (MOS) offered better feed 
consumption, comparable daily weight gains and 
reduced mortality rate (Van der Aar et al., 2017). 
Intestinal� microÁora,� which� breaks� down� MOS,�
can� alter� the� Áora� by� reducing� harmful� bacteria�
and increasing healthy ones (Quigley, 2005). 
Hence, the present study is aimed to evaluate 
the effect of inclusion of Rice DDGS and Mannan 
oligosaccharide (MOS) supplementation on serum 
biochemical parameters in SVVU T-17 grower pigs

MATERIALS AND METHODS

The experiment was conducted in eighteen SVVU 
T17  grower pigs of around 3 months age and were 
assigned into three homogeneous treatment groups 
randomly Control (T1), Rice DDGS supplemented 
group (T2) and  MOS supplemented group (T3) with 
six pigs in each group. The trail was conducted for a 
period of 60 days in order to investigate the effects 

of supplementation of rice DDGS and MOS on 
serum biochemical  parameters. The research was 
conducted at ICAR-AICRP on pigs, SVVU, Tirupati. 
Blood samples were collected from pigs on 60th day 
of experimental period from the ear vein of pigs 
into clot activator vials for serum collection. The 
semi-automatic biochemistry analyzer calculated 
the serum biochemical parameters in accordance 
with industry standards using kits provided 
by Erba. The results obtained were subjected to 
analysis through software (version 22.0, SPSS 2013) 
by applying one-way analysis of variance through 
generalized linear model and the treatment means 
were ranked using Duncan's multiple range test 
with�a�signi𿿿cance�at�P<0.05�(Duncan�1955).�All�the�
statistical procedures were done as per Snedecor 
and Cochran (1994).

RESULTS

Table 1: Experimental Design

Group Number of Animals Supplementation

T1 6 Basal diet as per NRC 2012

T2 6 Basal diet + rice DDGS @ 10% of diet

T3 6 Basal diet + Mannan oligosaccharide @ 5g/kg of diet

The biochemical parameters that were designed for 
the study were estimated from serum separated 

from blood collected at the 60th day of the 
experiment were given in the table 2. 

Parameter Control (T1) Rice DDGS (T2) MOS (T3)

ALT (IU/L) 41.85±0.79b 40.23±1.52b 31.87±1.03a

AST (IU/L) 48.94±0.61b 48.03±1.06b 37.24±1.18a

Total Protein (g/dl) 6.68±0.19a 6.75±0.14a 6.73±0.19a

Creatinine (mg/dl) 1.63±0.03b 1.61±0.04b 1.50±0.03a

BUN (mg/dl) 26.82±1.36a 28.69±0.90a 27.79±1.69a

Cholesterol (mg/dl) 102.61±2.85b 97.11±2.72b 85.68±2.12a

Table 2: Biochemical profile of experimental groups (60th day)

Serum collected from 60th day of experimental 
period� (table�2)� represented�a�signi𿿿cant�decrease�
(P<0.05) in alanine transaminase (ALT) levels 
in group T3, compared to group T1 and group 
T2. Similarly, AST levels were also decreased 
signi𿿿cantly� (P<0.05)� in� group� T3� compared� to�
group T1 and group T2. Total protein and blood 
urea� nitrogen� (BUN)� did� not� differ� signi𿿿cantly�
(P>0.05) among the different groups. Whereas 

Creatinine and Cholesterol concentration showed a 
signi𿿿cant�(P<0.05)�decrease�in�group�T3,�compared�
to group T1 and group T2.

DISCUSSION
From the current results, it was observed that 
biochemical� parameters� were� inÁuenced� with�
MOS supplementation, especially ALT, AST, 
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Creatinine and Cholesterol levels were decreased 
signi𿿿cantly� (P<0.05)� in� T3� group.� The� ALT� and�
AST activity levels can be used to assess the health 
condition of liver (Króliczewska et at., 2017). Better 
liver functionality is indicated by the drop in liver 
enzymes (ALT and AST) across all treatment groups 
while they were still within physiological range. In 
our present study decreased ALT and AST levels 
in the MOS supplemented group when compared 
with control group and rice DDGS supplemented 
groups clearly indicated the hepato-protective 
nature of Mannan-oligosaccharides. ALT and 
AST results were obtained in the study were in 
agreement with the results of Cui Ma et al. (2020) 
and Xie peng et al. (2020) in sows. Whereas, these 
results� were� conÁicted� by� Jie� yin� et� al.� (2019)� in�
piglets and Hussein et al. (2020) in broiler chickens. 
Abd-Allah� et� al.� (2020)� reported� no� signi𿿿cant�
change in ALT and AST levels.

The decreased levels of creatinine in our study 
were�in�agreement�with�the�𿿿ndings�of�Jie�yin�et�al.�
(2019) with xylo-oligosaccharide supplementation 
in weaned piglets. These results were further 
supported by Abdelhady and El-Abasy, (2015) 
by supplementation of prebiotic (Bio-MOS) and 
probiotic� (Bio-Plus).� Whereas,� no� inÁuence� on�
BUN levels in our study were in agreement with 
Wang et al. (2015) in broilers. But in contrary to our 
results,�Cui�Ma�et�al.� (2020)�reported�a�signi𿿿cant�
change in BUN levels in piglets with prebiotic and 
symbiotic supplementation. Cholesterol levels 
were�signi𿿿cantly�(P<0.05)� reduced�in� the�present�
study may be due to MOS that enhances bile 
production and hence lipid digestion. Inclusion of 
MOS in the diet led to a decrease in total cholesterol 
biosynthesis. 

CONCLUSIONS

Among several serum biochemical  parameters 
ALT, AST, Creatinine and Cholesterol exhibited 
signi𿿿cant� decrease� (P<0.05)� in� Mannan-
oligosaccharides (MOS) supplemented group. 
Whereas, total protein and blood urea nitrogen 
(BUN)�did�not�differ�signi𿿿cantly�(P>0.05)�among�
the different groups.
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