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Effect of using crude glycerol with low methanol content on performance
and blood chemistry of nursery pigs
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ABSTRACT: Crude glycerol with low methanol content, a by-product from biodiesel production,
can be used as an alternative source of energy since it is readily absorbed and utilized by nursery
pigs. Due to glycerol processes sweet tastes, it could increase palatability in enhance feed intake of
nursery pigs. A total of 200 three-way crossbred pigs (LR x LW x D) at 3 weeks of age were divided
into 4 dietary treatments including, basal diet with 0, 2.5, 5, and 7.5 % crude glycerol. Each treatment
consisted of 5 replications with 10 pigs per replication, 5 barrow and 5 female pigs. Crude glycerol
used in the present experiment contained 84.6 % glycerol and 0.01 % methanol. All pigs were housed
with evaporative cooling system and the trial was run for 6 weeks (4-9 weeks of age). There was no
significant different in overall growth performance of nursery pigs among dietary treatments (P> 0.05).
However, the supplementation of crude glycerol at 5 and 7.5 % in the diets reduced feed palatability,
feed intake and ultimately daily metabolizable energy intake of nursery pigs during 7-9 weeks of age
(P < 0.05). This led to the significant lower overall feed intake, daily metabolizable energy intake
and average dairy gain (4-9 weeks of age; P < 0.05) but reduce feed conversion ratio of nursery pigs.
Blood glucose and blood glycerol were not significant difference among dietary treatments
(P>0.05).

Keywords: Crude glycerol, Nursery pigs, growth performance, Blood chemistry
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Table 1 Ingredients and composition of diets (4-6 weeks)

Dietary crude glycerol (%)

Item 4-6 weeks 7-9 weeks
0 2.5 5 7.5 0 25 5 7.5

Ingredients, %
Crude glycerol 0.00 2.50 5.00 7.50 0.00 2.50 5.00 7.50
Broken rice 40.73 38.71 36.69 34.67 20.00 20.00 20.00 20.00
Corn 3.86 3.00 2.15 1.29 25.75 23.05 20.31 17.56
Soybean meall 14.55 15.01 15.48 15.94 19.26 19.67 20.13 17.56
Full fat soybean 25.00 25.00 25.00 25.00 15.00 15.00 15.00 156.00
Sweet whey 10.00 10.00 10.00 10.00 - - - -
Wheat - - - - 10.00 10.00 10.00 10.00
Fermented corn - - - - 3.00 3.00 3.00 3.00
Rice bran oil 0.60 0.60 0.60 0.60 2.07 1.95 1.82 1.70
MCP (P 22 %) 1.77 1.77 1.78 1.78 - - - -
MDCP (P 21 %) - - - - 1.80 1.80 1.80 1.80
Limestone 1.42 1.42 1.40 1.40 1.31 1.30 1.29 1.29
Vitamin and mineral premix 0.60 0.60 0.60 0.60 0.78 0.78 0.78 0.78
L-lysine hydrochloride 78 % 0.24 0.24 0.23 0.23 0.21 0.21 0.21 0.19
DL-methionine 99 % 0.17 0.17 0.17 0.17 0.08 0.08 0.08 0.08
L-threonine 99 % 0.15 0.15 0.15 0.15 - - - -
L-tryptophan 99 % 0.04 0.04 0.04 0.04 - - - -
Salt 0.27 0.19 0.11 0.02 0.42 0.34 0.25 0.17
Zinc oxide 0.20 0.20 0.20 0.20 - - - -
Copper sulfate - - - - 0.08 0.08 0.08 0.08
Antibiotic 0.40 0.40 0.40 0.40 0.24 0.24 0.24 0.24
Calculated composition
ME (kcal/kg) 3350.00 3350.00 3350.00 3350.00 3250.00 3250.00 3250.00 3250.00
Crude protein (%) 21.05 21.05 21.05 21.05 20.00 20.00 20.00 20.00
Ash (%) 5.98 6.02 6.06 6.09 5.57 5.59 5.62 5.64
Crude fat (%) 5.75 5.72 5.68 5.64 6.44 6.22 5.99 5.77
Crude fiber (%) 2.25 2.24 2.23 2.22 2.90 2.85 2.80 2.75
Calcium (%) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Total P (%) 0.68 0.67 0.67 0.67 0.71 0.70 0.70 0.70
Available P (%) 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45

Salt (%) 0.50 0.50 0.50 0.50 0.45 0.45 0.45 0.45
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Table 2 Chemical composition of crude glycerol used in the experiment.

Composition Yowt
Glycerol 84.6
Methanol 0.01
Moisture 0.6
NaCl 5.7
Ash 1.42
Fatty acid methyl esters 104
pH 5.8
Color Dark brown
Viscosity (centipoises) 759.8
Gross energy (kcal/kg) 3,954.12
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Table 3 Nutrient composition of dietary used in the experiment.
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Dietary crude glycerol (%)
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Crude fiber (%) 2.58 2.64 2.41 2.48 3.14 3.01 3.00 3.10
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Table 4 Effect of using crude glycerol with low methanol on growth performance of nursery pigs

Barameter Level of crude glycerol (%) Pool SE P-value

0 25 5 7.5 L Q C
Initial weight (kg) 6.403 6.411 6.399  6.404 0.1943  0.9983 0.9963 0.9867
4-6 weeks
Final weight (kg) 16.0 16.0 16.1 15.6 0.3031  0.1837 0.2293 0.5296
Average daily feed intake (g/day)  609.4 6269  631.0 597.9  13.0012 0.7959 0.3413 0.8342
Energy intake (kcal/day) 20414 2100.2 2113.8 2003.0 43.5541 0.7958 0.3413 0.8343
Average daily gain (g/day) 436.6  437.3 4391 418.4 6.0164 0.1822 0.2280 0.528
Feed conversion ratio 1.396 1.434 1.437 1.429 0.0293 0.7116 0.7519 0.8656
Mortality (%) 0.000 0.000  0.000 0.000 0.0000 - - -
7-9 weeks
Final weight (kg) 29.7 29.6 29.6 28.6 0.4523 0.3704 0.7634 0.9251
Average daily feed intake (g/day) 1122.6 1098.6 1016.6 1009.8 18.7816 0.0064 0.5753 0.2425
Energy intake (kcal/day) 3648.5 3570.5 3303.8 3282.0 61.0402 0.0064 0.5753 0.2425
Average daily gain (g/day) 684.2 680.7 675.9 652.0 10.5918 0.3741 0.7618 0.9192
Feed conversion ratio 1.641 1.614 1.504 1.5649 0.0277  0.1370 0.5053 0.3574
Mortality (%) 0.000 0.000  0.000 0.000 0.0000 - - -
4-9 weeks
Final weight (kg) 29.7 29.6 29.6 28.6 0.4523 0.3704 0.7634 0.9251
Average daily feed intake (g/day)  853.8 851.6 814.6 7941 11.5767 0.0093 0.5868 0.5039
Energy intake (kcal/day) 2845.0 28354 2708.8 26425 385906 0.0083 0.6101 0.4834
Average daily gain (g/day) 554.5 553.2 551.9 529.6 6.7102  0.0364 0.1791 0.5208
Feed conversion ratio 1.540 1.539 1.476 1.499 0.0168  0.2553 0.7355 0.3430
Mortality (%) 0.000 0.000  0.000 0.000 0.0000 - - -

> Means within rows followed with different superscript letters are statistically different (P < 0.05)

" Treatment and contrast P-values; P-value for L = Linear effect, Q = Quadratic effect, C = Cubic effect
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Table 5 Effect of using crude glycerol with low methanol on blood chemical of nursery pigs

Level of crude glycerol (%) Pool P-value'
Parameter
0 2.5 5 7.5 SE L Q C
Glycerol (umol/L)
9 weeks 76.06 76.63 8254 89.46 2.3349 0.0854 0.5646 0.8526
Glucose (mmol/L)
4 weeks
. 4.90 4.86 485 500 0.1289 0.8317 0.7541 0.9190
(Baseline)
6 weeks 6.40 6.18 6.34 6.29 0.1002 0.8263 0.6203 0.4696
9 weeks 6.15 5.66 585 589 0.0976 0.3999 0.0982 0.2388

" Treatment and contrast P-values; P-value for L = Linear effect, Q = Quadratic effect, C = Cubic effect
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