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ABSTRACT

Crude glycerin, an inexpensive biodiesel by-product, can be used for many purposes.
In terms of animal production, crude glycerin can be substituted to corn as an energy source in
many feed formulation such as swine, cattle, goats, layer and broiler feed. However, quality of
crude glycerin used in animal feed is not constant because of it is depending on the type and
quality of the materials that are used in the biodiesel production. In this study the effects of crude
glycerin supplementation from palm oil biodiesel production in broiler diets have been observed
to assess growth performance and carcass characteristics. These observations extended to the cost
of the feed material by comparing it to the cost of the material in control diets.

In Experiment 1, digestibility and metabolizable energy of crude glycerin were observed.
Ten male Hisex Brown birds at 7-8 months old with 2.45+0.11 kg of initial weight, were used in
this study. Birds were divided into two groups with five birds each. Each bird was arranged in
each metabolic cage according to student t-Test. From the results, the digestibility percentage for
crude glycerin were 77.13+1.03 respectively. The apparent metabolizable energy (AME, AME )
of crude glycerin was 3,369.22+281.36 and 3,367.85+280.87 kcal/kg, while the true
metabolizable energy (TME, TME) was 3,462.054281.30 and 3,460.67+280.81 kcal/kg,
respectively.

In Experiment 2, the effects of crude glycerin on growth performance, carcass
characteristics and its feeding cost were observed in broiler chickens. Four hundred one day old
males Cobb500 with 44.38+23 g of initial weight were allotted to receive five treatment diets

according to a completely randomized experimental design (CRD). Each treatment was separated
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into four replicate of 20 birds each. Birds were reared in evaporative cooling house for 42 days.
They were offered food and water ad libitum during the entire experimental period. On the 3rd
and 6th week of age, eight birds per treatment were sampled and sacrificed for the determination
of carcass characteristics. Data were analysed by using analysis of variance whereas the
differentiations of means were determined according to Duncan’s new multiple range test
(DMRT).

At 1 to 21 day old, the bird which received all diets with crude glycerin supplementation
had significantly lower feed intake, gain weight and ADG than those which received the control
group (P<0.05). At 22-42 day age, no significant difference was found in feed intake, FCR, ADG
and weight gain (P>0.05) between birds fed on control diet and birds fed on diets supplemented
with crude glycerin.

In terms of carcass characteristics, broilers at three weeks old that received a diet
supplemented with all levels of crude glycerin had lower muscle and fat percentages than that of
control group (P>0.05). They also had lower retail parts (breast, fillet, wing and thigh) than which
received a control diet (P>0.05). However, those which received either control or crude glycerin
supplemented diets had similar carcass and bone percentages (P>0.05). In addition, there were no
significant difference in organs, whole fat and some retail parts (drumstick, head and neck)
percentages (P>0.05). At 42 day old, the glycerin supplemented groups was significantly lower in
bone, skin and some retail parts (breast and thigh) percentages than those which received a control diet
(P<0.05). Nevertheless, broilers which received all treatment diets had similar percentages of muscle
and some retail parts (fillet, wing, drumstick, head and neck) (P>0.05). Considering some physical
characteristics of the breast muscle (m. Pectoralis major), neither age of broiler in either control

or supplemented diets groups showed any significant difference in pH,, pH,,, CIE color system

2
(L*, a and b*), shear force, drip loss and cooking loss values (P>0.05).

In terms of feed cost of broiler production, this study indicated that birds fed 0, 2.5, 5, 7.5
and 10% crude glycerin supplementation were 101.37, 98.53, 98.54, 93.26 and 84.87 Baht per bird,
respectively. When feed cost per bird was calculated, the bird which received a diet with 10% of
crude glycerin supplementation showed the lowest cost (84.87 Baht/bird) while birds which
received the control diet (0% of crude glycerin) showed the highest feed cost per bird

(101.37 Baht/bird).
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3183 RER)

Analysis 1
Total glycerin,% 86.95
Methanol,% 0.028
pH 5.33
Moisture,% 6.63
NaCl,% 3.13
Ash,% 3.19
Total fatty acid,% 0.29

Analysis 2’
Moisture,% 9.22
CP,% 0.41
Crude fat,% 0.12
Ash,% 3.19
Na,% 1.26
Chloride,% 1.86
K,% <0.005
Color, fat analysis committee color standard <1

Analysis 3’
Gross energy (kcal/kg) 3,6254+26

"Values reported by AGP Inc., Sergeant Bluff, IA Lot # GB605-03.
2Analysis by University of Missouri-Columbia experiment Station Chemical Laboratories, Columbia, MO.

3Analysis by USDA, National Swine Research and Information Center, Ames, IA.

lan : aaulaanan Dozier azaue (2008)
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1an* NANgH* Tvigyes
AR (gross energy)

7,554.61 4,387.45 4,650.22

(kcal/kg)
T3 (crude fat) (%) 5.05 0.44 0.22
Tals@usow (crude protein)

0.65 0.85 0.48
(%)
111 (moisture) (%) 3.93 13.85 427
18 (ash) (%) 10.38 5.62 1.44
AMANUNHA (viscosity) (cSt/s) 90.28 12.52 99.20

] I~ 1

MmMaNulunIaa1a (pH) 8.99 6.39 6.40

Wnenwg : *1nsamswan 1o Tofwayuan a0.5a9i 9. aevan
a = a s ¥ o a [ a 4
«Iasamawan 1o TeAmannuanamhdmhiuumImndeasvaunsuns
eoc]591uMan 1y Teda V3N luTedwa

flan : aautlasuian Settapong 11 Wattanachant (2010)



MINAaean 1

= v k4 = A A (Y] Y Y N ¥ = A A
miﬂnmmiﬂaﬂ"lﬂﬁumnammwmjuazwmamm‘vﬂiﬂwu‘lﬂmmﬂawmuﬂ‘u

anvniuthaulidanseng

NN

@ a [

@ L 2 4 1 v A 3 o
Tuagiiuiagavemsdailsmgeiu iesnniimsaesdadnuniur ldaa

Q

[

' Y ]
Aoamsvesingaveisdaimuuniuale mldiagavensdatanaunaunaziisinii

é’ 1 YA = [ a v Jd Aa 1 A 9 a Yy
’(,;fQGUuﬁQNﬁGl‘ﬂllﬂﬁﬁﬂHTJGIQWU’EﬂWTiﬁGIT]fu@ElWiJG] nmmmuLwea@munummaMwM

]
Y] a = Y

= o 1 A a A Eldy v J o &

319190a9 FIM511IAgau I wimaununsosulueisnlyasadad sullunezaes

Vo o o v a Aqy A a o o ° 9 Pl

nadoundaianniniringaui ldnaunuviewSuluems dateunsoiill1dse Toand
o 1 v A o Jd o

launideuiiosla 3 lndesdnyimsdeslavesipauemsdaineumstiluwanlugas

RENZNP]

U

agilszasn

A = ' Y ) Aq ¥ N Y a A a
1. lWﬂﬁﬂE1ﬂ1iEJ’E'JElvlﬂl,l,ﬂgWﬁ\‘]\‘i'lllﬂi%ﬂi%jﬂ%ullﬂau@\?ﬂal“lf’f]iuﬂlli]’]ﬂ

' v
TsanunanluTodwailfniniuihduiluingay

20



\J Ad' a A
UHAINNIVBINALBOIUAD

4
o w

d' = =) A A 9 a = A 9 S [ a
M1319N 4 ﬂaweiuﬂuw”lﬂmmﬂmﬂkmuwaﬂ"lﬂemﬂnaﬂwmuﬂmmﬂmmqw

21

L. Ugnseunadl o a3 o
UHAINIIHAN - R agau o ms3l{nsen
Mdlumswan Ugnsen

g ¥
Tsanunly ¥, .
Uniuthay

? o s an @ = 4
umuﬂmu NI AN WIAFU unmuaa T«mam"l,amaﬂ”l«m

a

'
i e o~ 1U3gND
Huiagau

a

[ o q ¥ a £ . . . 9 & Uly a ~ A
WWuﬂigiJfJuﬂwﬁﬂflﬁﬂﬁqvm (Glycerln purlﬁcatlon) AIYNTICUIUNTINAUIU LANALYDITUAUNY

P £ sl o
ﬂ’.]HJ‘U'iE:(“I/]‘ﬁ 87.65 L“].]’E]'il“]fuﬁ

U

q aa
an qﬂnms HaZIBTN1IINAADdN

% dJ
Jaq gunsas

1 [ Y o 4 . A o @
1. 1l wug leiwaus1il (Hisex Brown) 01152118 7-8 10w $119U 10 @7
Y

. Tsaiseuneslnuagnsa (Metabolic cage) dM5uMsnaaesmAmImMseesla

[\

[

a v J 9 Y 9 = A A
3.309AUDIHITANY ﬂigﬂﬂﬂ@]’w !L“]JQGUTJIWQ uagnalyaiual

1 =\ 1 U 1 90’ -7 U =) U
cenmenensneluldun wenTsa 19 30 nSuao1IMIing 150-180 A lansu

N

I3I99¥I0IMT

AN WD

o o [ 3 @ [ <
. qﬂﬂimmmmﬂumammasnmﬁ (Harness)
7. Tn5IUAAI0814
= d‘ A A r'd 1 [
8. AIANLAZIATBINIATIZH A T TaToU WA
Y . a o . '
9. 291 (Hot air oven) U3¥M Binder 1 FED 720

10. gINaaan



22
ad
IHN1INAADY
1. 91¥31AZMSAIBNDIMITNAADY

g o v a a A a ~
91M13N 1T luMInaaelsznoudie 2 gas Taadsunatsasuanlugnsemisn

sz 0 uaz 40 WoSidud TuuilsdnTna sauilu 40 n¥u daaaslugilniwi 8

d' 1 Y = A A
MAUN 8. ’E)”I‘Vi”li‘ﬂﬂ’d@\iﬂﬁﬂﬂﬂ]‘lﬂﬂlﬂﬂﬂm%ﬂiuﬂ‘u

(mnlaeg Waia, 2557)

v d
2. ﬂ]i!ﬂ%ﬂuﬁﬂ%‘ﬂﬂﬁ@)ﬁ

1 ] Y o 4 . A o @
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1.1.2 5282NAa03 (Experimental period) U901 2 59

[ { I 4
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amaanunldlse Tl 1@ Taod sz (apparent metabolizable energy; AME)

(F XGE)-(EXGE,)

AME (kcal/g) =
Fi (DM)

amadsnuilflseTend 1 laelszananiiodSuauqa lulasinu (AME,)

(FXGE)-(EXGE_)}~(NRXK)

AME _(kcal/g) =
Fi

] [ { r'd H a
Anaanun 1915 Toani 1dN1734 (true metabolizable energy; TME)

(F XGE)-(EXGE )-(FE_XUF)

TME (kcal/g) =
Fi

amasnuinldlsg TendldnuitsaledSuaugalulasiou (TME)

(FXGE)-(EXGE_)~(FE_XUF }+(NRXK)

TME, (kcal/g) =
Fi
o F, (feed intake) — Sinaemsfiau (g)
E (excreta) = Jsunayasmtdlaane (g)
E,., ~ Pmayasmilaanzved i ldTue s ()
E,. — Pmnayasmilaanzvedlnfionnms (g)
GE (gross energy of feed) = WANUIINVDIDIMT (keal/g)
GE (gross energy of excreta) = W’d"wmiammyjaimﬂﬁﬁdnz (kcal/g)

FE, + UE, (metabolic fecal energy= wasaiungnavoanuuiie Inlu'lasueinis

(kcal/g) + endrogenous urinary energy)

A A

K (A1A39) = amasnusaved lulasulunsagia ielinis

=<

aanelulasnuinazauluiiene 1 a5y Falian

91101 8.22 (kcal)
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1 A o (%) {a 2 <
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(26441.6xUU. VDY benzoic)+HAINUMs+NINUaaN 149 11)

Heat capacity = 5 2 2 .
QUNHUNINNVU (4]
ad A 2 o ' o 9 o g
o (Heat capacityx Qi1 I NN UYBIN DY 1)- WA LA - WA 301107 19 1)
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WNUoa (%) 0.46
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TuTasiau (%wt) 0.13
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o d Ly (Y] Y Ly U Y Y d' Y a
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AALLOTUAL 33.42 5.33+0.42 77.13+1.03
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1 : ANAEEANUATIANADUNIATTIU

m319i 7 uaassmasnuilflszTemnildlasdsvana (AME, AME) uazamasanuily

sz Towildee1austase (TME, TME, ) voandeiuanluln

Lo GE AME AME, TME TME,
(Maunaei/nlaniw)
“ A 3,576.51 3,369.22 3,367.85 3,462.05 3,460.67
AALEBI UAL

+253.95 +281.36 +280.87 +281.30 +280.81

1 : AUNAOEANIUADIANADUNIATTIU
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3,460.67+280.81 n lawAaos/n lansy
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M5190 9 gAT01115 INNTZNIBI01Y 1-21 FU (as-fed basis) HAzAIANUABINITVO TNTUE

NABBIUAL (%)

INYAVBING
0 2.5 5 7.5 10

1 Tnaua 55.25 52.21 49.17 46.14 43.10
MNHANABA 29.59 30.13 30.66 31.20 31.74
anlu 8.00 8.00 8.00 8.00 8.00
Vst 5.00 5.00 5.00 5.00 5.00
launaidey oama 1.00 1.00 1.00 1.00 1.00
1o 0.30 0.30 0.30 0.30 0.30
AMNULITIWI NG 0.50 0.50 0.50 0.50 0.50
Auoa-un s oty 0.12 0.12 0.12 0.12 0.12
uoa-ladu 0.25 0.25 0.25 0.25 0.25
NAIYOTUAY 0.00 2.50 5.00 7.50 10.00
unay 0.00 0.00 0.00 0.00 0.00
59 100.00 100.00 100.00 100.00  100.00
waanuldse Tenild ME 3,200 3,200 3,200 3,200 3,200
nlaunaos/nlansy
Tsausan % 23 23 23 23 23
UAALTIN % 1.00 1.00 1.00 1.00 1.00
wn'lsTotiu % 0.50 0.50 0.50 0.50 0.50
laduoe 1.10 1.10 1.10 1.10 1.10
53 10UU % 0.80 0.80 0.80 0.80 0.80
Taaeu % 0.20 0.20 0.20 0.20 0.20
FIA191115 (VIN/NN.) 20.78 20.67 20.55 20.43 20.32

Wiy nlansulszneudie Ia1liue 2,000,000 WieaIna, IA1HUA 3 400,000 MYeAINA, IATUD 500 Hadnu,
a a a a o a a a a @ a a a a o a a a o o
Jamua 3 100 Taansy, Iaduil 2 400 Hadnsy, Iaiud 12 2 Taansy, luledu 5 Taansy, Tnauaaslsq 40
faansy, Tnuead 10 Faaniy, neduas 88 Hadansy, loTedu 120 Tadnsy, uuemila 5.5 asy denzd 3 nsw,

< v aaa v A a
man 2.3 NI, yalugy 1.4 N3y, mmam‘w"lﬂauu 10
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M15190 10 gAT0IM13 1NN NITII01Y 22-42 F1 (as-fed basis) HAZAINDIWADINTVBI TNFUL

NABBIUAL (%)

INYABINS
0 25 5 75 10

1 Tnaua 62.61 59.75 56.89 53.52 50.92
MNHANABA 21.78 22.31 22.84 23.38 23.91
anlu 8.00 8.00 8.00 8.00 8.00
Vst 5.00 5.00 5.00 5.00 5.00
launaidey oama 1.00 1.00 1.00 1.00 1.00
1o 0.30 0.30 0.30 0.30 0.30
AMNULITIWI NG 0.50 0.50 0.50 0.50 0.50
Auoa-wnls lotu 0.12 0.12 0.12 0.12 0.12
1ea-ladu 0.25 0.25 0.25 0.25 0.25
NALFDIUAL 0.00 2.50 5.00 7.50 10.00
unau 0.44 0.27 0.10 0.00 0.00
59 100.00  100.00  100.00  100.00  100.00
waaul4lse Teani 1d ME 3,200 3,200 3,200 3,200 3,200
nlaunaos/nlansy

Tsausan % 20 20 20 20 20
UAALTIN % 0.90 0.90 0.90 0.90 0.90
wn'lsTotiu % 0.38 0.38 0.38 0.38 0.38
laduoe 1.00 1.00 1.00 1.00 1.00
53 10UU % 0.74 0.74 0.74 0.74 0.74
Taaeu % 0.15 0.15 0.15 0.15 0.15
51191113 (UIN/NN.) 19.86 19.77 19.67 19.51 19.46

Wiy nlansulszneudie Ia1liue 2,000,000 WieaIna, IA1HUA 3 400,000 wYeAINa, IATUD 500 Hadnu,
a a a a o a a a a @ a a a a o a a a o o
Jamua 3 100 Taansy, Iaduil 2 400 Hadnsy, Iaiud 12 2 Taansy, luledu 5 Taansy, Tnauaaslsq 40
faansy, Tnuead 10 Faaniy, neduad 88 Hadansy, loTedu 120 Fadnsy, uuemila 5.5 asy denzd 3 nsw,

< v aaa v A a o
man 2.3 NI, yalugy 1.4 N3y, mmamw"lﬂauu 10 N3y
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1 & £ ¥4 3 & Y A
YoMIFUTIUIVDUUD T UNUDFIATIN -V UNIUDBINTIN 2)

Lﬁ@\iﬂWﬂﬂTﬁﬂﬁ%ﬂﬂ‘UﬂTﬁﬁ
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sz lldaausedaruiions 1
1 (%] 1 dy
3.1.6 ANLTIAANTIULUD (Shear force)

o dy Y % ] 1 = 4 [ Y Y g}/ o % ﬁy YA
dulieniinoen 8 Aredeaeni muuau g lvu anduihndaio 19
[ 4
PUIAANUAE x 817 x WU ALY 1.5 x 3.0 x 0.5 15UAIAT Muntindane uSnauile
Y A g g 4 ¥ o & \ a  a v o Y q 9 '
wihendndemuny suiminvesie laganaadnsianuanuiou 1hlUduldgnluei
¥ H S ] 1
WnUANgUWYN NguKgll 80 oeruaaded UL 10 W1A nasaIniuIAe819 luylu
3 g = a 1 o a gy Y =X o w ] dy o 1 YA
HuguINNQUgUanauMNUguMYiios uaridIed1uloudauadlviyuia
Y a A Y KR o o 1 o
A9 x 817 x v Uszanas 1.0 x 3.0 x 0.5 lsuawas (Mud 10) udrvui1ldasavdanuseda
[ dal 9 A Y = a =
HIUILBAI8IAT04 Texture Analyzer 1% 1UNATHA Warner Brazler shear blade (WB-blade) 1aal
8n31M3tnaeuNveslulia (Cross head speed) (1A 2.0 HaduAsABIUIN ANITNITVDY

Dawson HagAMe 1991 HIaauiladlag Wattanachant ef al. (2004)

d' ) 1 @ 2L &’ 9 '
HMNN 10. mtmmmmﬂ%umﬂwmﬂﬂ]lﬂﬂiz:m

(mMnlae Waia, 2557)
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MIAATIZHIMI0n

ihdoyadt Idunina1zsimiaunalstsanu (Analysis of variance) azifFoufiounny
HANA19YDIAUNE0 TABTE Duncan’s new multiple range test (DMRT) A33N15004 Steel and
Torrie (1980)

a|uUNMIMIY
Ao A [ = 9 a wa [ 4 a [ 4
Aeiinuiadailn Heslfianisauninernisdad nmaldsdalmani aue

NINOINTTITUA VHINOSBEIVAIUATUNS Ineruariia lva
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1 1 VoA Yo = =) a J & 4 = =3 a 9 [
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wigeau Taaeiu M1n11 1NNszNINNNgN FLANANAUNANTNARDIUDY Schu azANY (2013)
1 a = A a A o I 4 1 v J Y
WU MaETunaesuauNszay 5 uag 10 weddud Tu'lnnsznaiuinianisd (Ross308)
AR T ANUUANAIIAUNIIEDA (P>0.05) LALANANAUNGNAILANDENTITad1ATY (P<0.05)
1 a = = a d' [Y] 1 = 1 a a 9 1 =" o (%
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