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Abstract: The experiment was conducted to determine the utilization of crude sglycerol with low
methanol content on production performance and blood chemistry of laying hens. A total of 480
laying hen, 32 WOA H&N Brown were divided into 4 dietary treatments (8 replications with 15 birds
each) including 0, 2.5, 5 and 7.5 % crude glycerol respectively. Production performance was recorded
for 4-4 weeks periods (a total of 16 weeks). Egg quality measurement was performed for the last 3
consecutive days of each period. Blood chemistry was analyzed at the end of period 2. There was
no significant difference on production performance and egg quality among dietary treatments
(P>0.05). However, using crude glycerol > 5 % decreased average feed intake of laying hen (P<0.01).
The use of crude glycerol at 7.5 % decreased eggshell thickness, % eggshell weight and yolk color
(P<0.05). An increase in the level of crude glycerol in the diet numerically increased blood glycerol
(P=0.2751) and significantly increased the level of blood glucose (P<0.05). From the present study,
crude glycerol could be incorporated in laying hens diets up to 7.5 % without causing any negative
effect of egg production and egg quality. However, the levels of sodium chloride in crude glycerol
should be using to formulate the diet to obtain suitable levels of sodium chloride in the diets to

prevent negative effect of excess sodium chloride in the diets.
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Table 1 Ingredient composition and calculated analysis of experimental diets.

Crude glycerol (%)

Ingredient (%)

0 2.5 5 7.5

Comn 59.36 56.45 53.54 50.62
Rice bran oil 0.92 0.84 0.76 0.68
Soybean meal (46%CP) 23.61 24.10 24.59 25.08
Canola meal 5.00 5.00 5.00 5.00
L- lysine 0.04 0.03 0.02 0.01
DL- methionine 0.26 0.26 0.26 0.27
Choline chloride (60%) 0.01 0.01 0.01 0.01
Calcium carbonate 8.84 8.84 8.83 8.83
Monocalcium phosphate 1.36 1.37 1.38 1.39
Salt 0.36 0.36 0.36 0.36
Premix’ 0.25 0.25 0.25 0.25
Crude glycerol 0.00 2.50 5.00 7.50
Chemical analysis (%)

GE (kcalZkg) 394041 399284 407202  3,895.66
CcpP 17.68 17.76 17.44 17.61
Ash 14.20 13.21 13.97 14.76
Fat 3.46 3.31 3.20 294
Fiber 3.59 3.37 3.27 3.24
Calcium 4.10 3.81 4.10 4.28
Total phosphorus 0.72 0.71 0.72 0.71
Sodium 0.41 0.49 0.53 0.70

'Vitamin and mineral premix include per kilogram of diet: vitamin A 5 IU, vitamin E 4 IU, vitamin
D3 1.2 IU, vitamin K3 0.6 mg, vitamin B1 0.8 mg, vitamin B2 2 mg, vitamin B6 1.2 mg, vitamin B12
0.0025 mg, nicotinic acid 5 mg, pantothenic acid 3.760 mg, Folic 0.2 mg, biotin 0.036 mg, Manganese
24 mg, Zinc 20 mg, iron 16 mg, Copper 4 mg, lodine 0.8 mg, Cobalt 0.080 mg, Selenium 0.040 mg.
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Table 2 Effect of crude glycerol on layer performance in early egg production period (32-48 weeks of age).

Crude glycerol (%)

Parameter SEM  P-value
0 2.5 5 7.5

Hen day production (%) 89.58 89.59 92.32 89.34 0.0250  0.2265
Hen house production (%) 87.99 85.07 88.94 86.7 0.0295  0.3388
Average daily feed intake (g/b/d) ~ 110.88° 11263  11430°  110.92° 02550  0.0073
Feed conversion ratio

2.04 2.09 2.03 2.04 0.0532  0.5413
(kg feed/kg egg)
Egg weight (g) 60.76 60.8 60.98 60.37 0.1839  0.7264
Egg mass (9) 54.39 54.43 56.26 5392 0.2877  0.3211
Livability (%) 99.79 98.01 99.17 98.94 0.0179  0.2973

2bValues within a row with different superscription are significantly different (P<0.05)
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Table 3 Effect of crude glycerol on egg quality in early period.

Crude glycerol (%)

Parameter SEM  P-value
0 25 5 7.5
Egg shell strength (kg/cm?) 44.8 4521 43.18 42.81 0.2983 0.2700
Albumen height (mm) 8.29 8.29 8.07 8.38 0.1263  0.6697
Hauge unit 90.5 90.34 89.14 90.87  0.3005  0.6595
Yolk color (score) 7.21° 6.97° 6.73¢ 6.76° 0.0722 <0.0001
Egg shell weight (%) 1293 13047  12.74%  1263° 0.0176  0.0091
Yolk weight (%) 23.97 24.28 24.49 2427 0.0186  0.2606
Albumen weight (%) 63.09 62.68 62.78 63.10 0.0145  0.6056
Egg shell thickness (mm) 0.351° 0.352° 0.345%®  0.341° 0.4540  0.0052
Lightness (L¥) 53.96 54.07 54.60 5358 0.1860  0.3469
Redness (a¥) 19.69 19.83 19.53 19.74  0.1196  0.5968
Egg shell color
Yellowness
) 28.24 28.37 28.68 28.66 0.1196  0.1681

abcyalues within a row with different superscription are significantly different (P<0.05)
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Table 4 Effect of crude glycerol on blood chemistry.

Crude glycerol (%)

Parameter SEM P-value
0 25 5 75

Glycerol (umol/\) 8.18 11.52 14.45 20.72 0.1541 0.2751

Glucose (mmol/l) 246.13° 247.81° 249.19° 266.13° 0.5636 0.0015

25 Values within a row with different superscription are significantly different (P<0.05)

navesnIshundweseanulueimisinline
sziungladlunszuaiden wuilalidladsuoimsiil
nAlwesoaRuiisziu 7.5 Wesldudiiudinanglaaly
nszuaionggn (P<0.05) (m571971 4) 1flosannnns
naaosnSeililUsunsuuasiaiun 16 Falusety
Tnelugradsudalidausinan 5.00 u. wuirdang
flomsiignsadniesuarlilyasldfuemsiing

Analusieemsiulsunuilduinidnneulieinis

a

FradLaan 7.00 u. vafinisianzidealalalavh
a1 6.00 u. feudaduldlditlusamelildeys
izéﬁ’mgiﬂalmﬁamﬁszﬁuwﬁamﬂmsﬁmmm
asTulansaiinadnslusiee nis wazndiwesea
vsdrudasuludunglaaiitol i uuvdamdsay
T%fU319n18 (Mcdonald, 2002) Fauanansfu
Suchy et al. (2012) s1891uINsIENALw0TRARU
nnszurunsnanluledwaunuintudumies
100 Wesgudluemsily dwalvfiviununglaa
Tunseuadenliunndtunguitlaldndiweseadiu
(P>0.05) oratiiasunanlasunfsrsniearluiiinda
nglafilowildauazitinalaladanfeuiumezidy
AsAuUdoandsny feiunaweseaddsuiy
wisuddilnalaladauazlusrsnefouludi
Jugemuausasiiivesmsiiaitinalaladavinli

@

Sunelszaunglaafivangay (Mathews, 1990)

126

GELY

nslUnalweseanuaInnsrUILNSHanlule
Aisafiiunueasiluemnsialiannsaldligeand
seeu 7.5 Woesidus lnglidawmaneaussnninnig
wanuazaan il winisldndlesoafud
sgu 7.5 Wesidudlagldihalufeunaslsaunly
TUNSAUINEATEIMITILANANTENUAD AN TN
vauudenly nislandiweseanudinalwusunm
nglaauazniiwesoatunszsuadon lrlvgeduny
syaundaseanuluamsuansliiiuinniwesea

aunsath vl dusraandsnulinudaidnle

a a

naRnIINdsznA
VoURUANAIUNNUNAUINITIVEAITA AT
(3AMIUMITL) dmTunuIde Audnisiseusivinig
AIUFRNIAIENT N1ATYITAIUID AMTLNYAS
AMUNIRAY UNITNUIFTELNYATANEAT INUILYUA
Aunsuau faniauasugy Alvanueyinsies
anufluaryaainslunisidedildfiedne,

aussnnInNIsHan et fuRnisinsenauninly

LONE5D19D4

=

fywg ASygeA. 2562. N5lEndLweseaaInnis
ndnlulefwatduwnasndsaulueimsdnd
ATLLNZLALT. UAINYIBYLNEATAIEAT N8N

LURRUNELELY, UATUFL.



Pinchai, B. et al. / J. Mahanakorn Vet. Med. 2021. 16(1): 119-128.

WYT uyds, wWinla 8133n51yasal, qua ¥eeu
uay TR ga3nd. 2551 sarduadl. fuviade
75 a1e3¥1Al AmzunveAIaRS
UMINPIRBVOULNAY. TTIRNNASIUIUINE.
YDURNAU.

Ja18U Aywidiv. 2546. LenarsUsznounITEOU
NI (Toxicology). NAIVUAFVINGT
ANSLNETAIERNS UINENRELTng, UATUSY.

Alvarenga, R. R, E. M. C. Lima, M. G
Zangeronimo, P. B. Rodrigues, and V. M. P.
Bernardino. 2012. Use of sglycerine in
poultry diets. Poult. Sci. J. 68: 637-644.

AOAC 2012. Official Methods of Analysis.
19th ed. The Association of Official
Analytical Chemists, Arlington, Virginia.

Boso, K. M. O., A. E. Murakami, C. R. A. Duarte, G.
R. Nascimento, P. T. Matumoto-pintro, and
. C. Ospina-Rojas. 2013. Fatty acid profile,
performance and quality of eggs from
laying hens fed with crude vegetable
glycerine. Poult. Sci. 12: 341-347.

Bregendahl, K., P. J. Lammers, B. Kerr, M. S.
Honeyman, and K. J. Stalder. 2008.
Metabolizable energy value of crude
glycerol for laying hens. Animal Industry
Report. AS 654, ASL R2333.

Brian J. Kerr. 2007. Feeding Bioenergy Coproducts
to Swine. IPIC 11b December 2007.
Cherian K. Mathews, Christopher K. Mathews,

and Kensal Edward Van Holde. 1990.

Biochemistry. Benjamin/Cummings
Publishing Company. 1129 p.

Cufadar, Y., R. Gocmen, and G. Kanbur. 2016. The
effect of replacing soya bean oil with

glycerol in diets on performance, egg

quality and egg fatty acid composition in
laying hens. The Animal Consortium 2015.
10(1): 19-24.

Duarte, C. R. A., A. E. Murakami, K. M. O. Boso, C.

Eyng, I. C. Ospina-Rojas, and P. T.
Matumoto-Pintro.  2014.  Mixed crude
glycerin  in  laying hen diets: live

performance and egg quality and fatty acid
profile. Brazil. J. Poult. Sci. 16: 351-358.

Erol, H., S. Yalcin, and M. Midilli. 2009. The effects
of dietary glycerol on growth and laying
performance, egg traits and some blood
biochemical parameters in quails. Revue
Méd. Vét. 160(10): 469-476.

Kovacs, P., E. Zsédely, A. Kovacs, G. Virag, and J.
Schmidt. 2011. Apparent digestible and
metabolizable energy content of glycerol
in feed of growing pigs. Livest. Sci. 142:
229-234.

Mandalawi, H. A., M. V. Kimiaeitalab, V. Obregon,
D. Menoyo, and G. G. Mateos. 2014.
Influence of source and level of glycerin
in the diet on growth performance, liver
characteristics, and nutrient digestibility in
broilers from hatching to 21 days of age.
Poult. Sci. 93: 2855-2863.

Mcdonald, P., R A Edwards, J F D Greenhalgh, and
C A morgan. 2002. Animal nutrition. 6™ ed.
Pearson Education Limited. Edinburgh
Gate Harlow. UK. 693 p.

Nemeth, K, E. Zsedely, and J. Schmidt. 2013.
Nitrogen-corrected apparent metabolizable
energy value of crude glycerol for laying

hens. Annals of Animal Science. 13: 829-836.

127



Pinchai, B. et al. / J. Mahanakorn Vet. Med. 2021. 16(1): 119-128.

Persson, K. 2009. The effect of sodium chloride
on eggshell quality in laying hens - A
Review. SLU, Uppsala.

Romano, G. G,, J. F. M. Menten, L. W. Freitas, M.
B. Lima, R. Perira, K. C. Zavarize, and C. T.
S. Dias. 2014. Effects of glycerol on the
metabolism of broilers fed increasing
glycerine levels. ISSN. 16: 97-106.

Schieck, S., L. Johnston, B. Kerr, S. Baidoo and J.
Shurson. 2010. Use of crude glycerol, a
biodiesel co-product, in dites for lactating
sows. Final report to Minnesota Pork Board
2009.

Suchy, P., E. Strakova, L. Kroupa, and |. Herzig.
2012. The effect of replacing soybean oil
with glycerol in feeding mixtures designed
for utility layers on their production and
state of health. ISSN. 0003-9438.

Yalcin, S., H. Erol, B. Ozsoy, I. Onbasilar, S. Yalcn,
and A. Uner. 2010. Effects of glycerol on
performance, egg traits, some blood
parameters and antibody production to
SRBC of laying hens. Livestock Science.
129: 129-134.

AAAAA

128



