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ABSTRACT

The experiment was conducted to study the chemical composition of untreated paddy straw and that treated with Maize spent liquor
(MSL) at varying levels (10, 20 and 30 %) and incubated for one day. The DM, OM, TA, CP, EE, CF, NFE, Ca and P content of Maize spent
liquor (MSL) were 16.88,91.96, 8.04, 14.33, 4.37,0.00, 73.26, 0.24 and 0.69%, respectively. Higher (p <0.01) CP content was observed in
paddy straw treated with 30% MSL compared to untreated, while non-significant differences were observed in OM and TA contents in
different treatments. Higher EE and lower CF (%) values were recorded in paddy straw treated with 30% MSL compared to untreated
straw. No significant differences were observed in NDF, ADF, hemicellulose, and silica (%) contents in paddy straw treated with varying
levels of MSL. However, the values were significantly lower than those of untreated straw. Cellulose and ADL (%) contents were decreased
significantly (p <0.01), while calcium and phosphorus (%) improved (p <0.01) in paddy straw treated with increased levels of MSL
compared to untreated straw. The study suggests a significant effect on the chemical composition of paddy straw treated with varying
levels of MSL. It is concluded that MSL can be used up to 30 % for paddy straw treatment, revealing better chemical composition than

untreated straw.
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INTRODUCTION

Crop residues are the major feed resources for ruminants
in India and other developing countries but have poor
nutritive value (low crude protein and high lignin content),
characterized by low digestibility, and hence their intake is
also low. Out of the crop residues, paddy straw is a major
agro-residue fed to ruminants which is of low feeding value
and has high lignified material, low protein content, low
fermentable carbohydrates, and mineral imbalances (Taugqir
et al., 2013). The feeding value of crop residues is increased
by the method of ammoniation by adding up nitrogen
and swelling solubilization of complex carbohydrates. For
ammonia fixation in fibrous carbohydrates, MSL was used
successfully to enhance the nutritive value (Sarwar et al., 2003).

MSL, also known as steep corn water, is a by-product
of the wet milling process of the maize starch industry. It
is a viscous brown color liquid consisting of water-soluble
extracts of corn with sweet odor and acidic pH. It is rich in
crude protein, amino acids, minerals, vitamins, reducing
sugars, organic acids, mainly lactic acid (20-25%), enzymes
and other nutrients. This makes it an excellent nutritive
source as animal feed and also as an efficient nutrient
supplement for microbial fermentation (Chovatiya et al.,
2011). Further, MSL is an inexpensive source of nitrogen,
vitamins, minerals for the cultivation of microbes such as
Enterococcus sp. and Lactobacillus sp. to produce lactic acid
for efficient fermentation (Saxena and Tanner, 2012). MSL
was used as a liquid feed supplement for ruminants and
improved body weight in lambs and body condition in beef
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cattle (Nascimento et al., 2009). On the other hand, direct
feeding of corn by-products to productive animals resulted
in polioencephalomalacia due to high sulfur content (Lardy
and Anderson, 2014) and reproductive disorders due to
mineral imbalance. Hence, it would be ideal to use MSL as
a supplement to improve the nutritive value of fibrous crop
residues rather than utilizing it as a liquid feed. However,
very little research data is available regarding the use of MSL
as a supplement. Looking to the nutritional quality of MSL
and its adequate availability as a by-product of the starch
industry, the present experiment was taken up to study the
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effect of MSL at varying levels on the chemical composition
of paddy straw.

MATERIALS AND METHODS

The study was carried out at Department of Animal Nutrition,
NTR College of Veterinary Science, Gannavaram, Andhra
Pradesh. In the present study, MSL was procured regularly
from Paramesu Biotech Pvt. Ltd., Devarapalli (V), West
Godavari District, Andhra Pradesh and paddy straw from
the local market. The MSL procured at each time was used
for preparation of different concentrations within 3-5 days of
production, and excess, if any, was discarded. The different
concentrations prepared included 10% MSL (50 mL MSL in
450 mL of water), 20% MSL (100 mL MSL in 400 mL of water)
and 30% MSL (150 mL MSL in 350 ml of water).

The MSL procured was liquid and was kept in a hot air
oven at 60°C for about 48 h and analyzed for dry matter
in a fresh sample. The dried MSL was ground in a Wiley
mill through a medium-mesh screen (1 mm) and stored in
polythene bottles for further analysis. Ground paddy straw
of about 250 g each was taken into three separate trays, and
diluted MSL, i.e., 10, 20, and 30% MSL (@ 175 ml per 250 g
paddy straw) sprayed uniformly over paddy straw in each tray.
Then paddy straw was mixed with MSL solution thoroughly
by hand for uniform distribution. The treated paddy straw
from each tray was taken into polythene covers, sealed
airtight and incubated for one day. After removal from covers,
the samples of treated paddy straw were kept open for about
30 min and evaluated for dry matter. Then the samples were
oven-dried for further analysis.

Samples of paddy straw treated with MSL at different levels,
untreated paddy straw and MSL were analyzed for proximate
constituents (AOAC, 2007), cell wall constituents, calcium,
and phosphorus using the standard methods in practice.
The data were analyzed statistically using SPSS 20.0 version
(Snedecor and Cochran, 1994).

ResuLts AND Discussion

The chemical composition of paddy straw and MSL is
presented in Table 1. Higher values of DM, CP, EE (Malumba et
al.,,2015; Ullah etal., 2017) and lower values of TA and NFE (Nisa
et al., 2004; Chovatiya et al., 2011) were reported by several
authors compared to the present study. The proximate
and forage fiber constituents of paddy straw understudy
corroborated with several authors’ findings (Ally et al., 2012;
Aparna et al., 2013; Selim et al., 2017).

The DM content of paddy straw treated with MSL at
varying levels was significantly lower (p <0.01) than untreated
straw, which reflects the low DM content of MSL (Ullah et al.,
2017). Non-significant differences in OM and TA contents (%)
were observed among the various treatments. The CP content
in 30 % MSL treated paddy straw (5.32 %) was significantly
higher (p <0.01) than other treatments. This might be due to
increased ammoniation by adding nitrogen and the acidic pH
duetoincreased lacticacid in MSL treated paddy straw, which
help fix excessive ammonia (Taugqir et al., 2013). MSL contains
soluble carbohydrates and enhances the poor fermentation
of paddy straw and can help in fixing ammonia. This might
be reason for the utilization of CF and NFE content in paddy
straw and influenced (p <0.01) by the treatment with MSL,

Table 1: Chemical composition (on % DM basis except for DM) of paddy straw and Maize spent liquor and paddy straw treated with varying
levels of Maize spent liquor

Untreated paddy MSL treated paddy straw
Nutrient straw 10 % 20 % 30% Maize spent liquor
DM#** 90.67°+0.48 48.46°+0.20 49.217+0.20 50.92°+0.20 16.88+0.24
oM 85.70+0.10 86.45+0.30 86.11+0.12 86.03+0.18 91.96+0.19
TA 14.30+0.10 13.55+0.14 13.89+0.21 13.97+0.19 8.04+0.17
Cp* 3.78%+0.30 455°+0.16 5.13°40.20 5.32°40.16 14.33+0.14
EE* 1.57°+0.35 1.64°+0.20 1.95°°+0.12 2.21°+0.14 437+0.25
CF** 37.02940.14 36.28°+0.22 35.52°40.15 34.36°+0.18 0.00
NFE* 43.11%+0.28 43.98°+0.17 43.51%°+0.17 44.14°+0.16 73.26+0.19
NDF** 76.08°+0.60 38.91%+0.18 38.917+0.21 39.467+0.15 -
ADF#** 48.68°+0.51 24.46°+0.12 24.77°40.17 25.15%+0.14 -
Hemicellulose** 27.40°+0.90 14.45%+0.20 14.14%+0.13 14.31%+0.10 -
Cellulose** 34.90+0.22 19.09°+0.17 18.90°+0.16 17.11°+0.23 -
ADL** 6.37°+0.55 3.73°+0.18 3.50%+0.19 2.96%+0.11 -
Silica 4.57+0.31 4.45+0.09 432+0.11 4,06+0.15 -
Calcium* 0.57°+0.06 0.26*++0.03 0.31%+0.03 0.39%+0.01 0.24+0.10
Phosphorus** 0.16%+0.03 0.48°+0.03 0.71°+0.02 0.869+0.03 0.69+0.09

Each value is a mean of 3 observations,

Values in the rows bearing different superscripts differ significantly (*p <0.05, **p <0.01).
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and resulted inincreased protein content (Sarwar et al., 2004).

The NDF, ADF and hemicellulose (%) were not affected
significantly in paddy straw upon treatment with different
levels of MSL; however, values were significantly lower in all
compared to untreated straw. This is due to the release of
certain enzymes and swelling solubilization of forage fibre
fractions in crop residues and might have broken linkages
between lignin and cellulose or hemicellulose and increase
extent and rate of cellulose and hemicellulose digestion. This
isin agreement with the findings of Sarwar et al. (2004) in urea
treated corn cobs ensiled for 5 days with steep corn liquor
(CSL) at 9% level. Further, Nisa et al. (2006) reported no effect
on NDF and ADF content of wheat straw treated with urea
and CSL fed to buffalo bulls. Cellulose and ADL (%) decreased
in paddy straw with an increase in MSL concentration used
for treatment, but the values were lower than untreated
straw, while silica remained unaffected. Cellulose is better
utilized in MSL treated paddy straw because of the release
of certain enzymes, lactic acid, ethanol, etc. (Agarwal et al.,
2006) which are helpful in the fermentation process. Calcium
(%) decreased (p < 0.05), while phosphorus (%) were improved
(p <0.01) significantly in the paddy straw treated with MSL
with higher values at 30%, reflecting the composition in MSL.

CONCLUSION

The MSL could be effectively used to improve the feeding
value of paddy straw by fixing nitrogen and better
fermentation of soluble carbohydrates. It was concluded
that MSL could be used up to 30 % level to treat paddy
straw for better chemical composition. Further, in vitro and
in vivo studies need to be carried out to assess the better
applicability of MSL.
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