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Effect of crude glycerin in goat ration on composition and qualities
changes of sterilized goat milk during storage
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(P < 0.05) TnuzT B mauinInaluti s dumussiu CG Tuemeduiiindu (P > 0. 05) uaztier
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ABSTRACT: Studying on effect of crude glycerin (CG) in goat ration on feed intake, milk composition and
qualities of goat milk product were investigated. Twelve 75% crossbred Saanen dairy goats (BW 49+3.0 kg) with
60+12 days in milk were randomly assigned to a completely randomized design to evaluate the effect of 3 dietary
crude glycerin (CG) levels in concentrate i.e. 0, 5 and 10% on feed intake, milk composition and some qualities
changes of sterilized goat milk during storage. The goats were offered the treatment concentrate at a ratio to milk yield
at 1:2. Ruzi grass was given on an ad libitum basis as roughage. The results revealed that total DM intake and milk
composition were similar among treatments, except for 5% of CG, milk fat, and total solid were higher (P < 0.05)
than other treatments, whereas lactose increased (P> 0.05) as increasing CG levels in concentrate. Storing sterilized
goat milk for 3 months found changes of color, sediment and oxidation in CG treated group slightly higher than the
control. Concluding of this study was supplementing 5% CG in concentrate obtained the highest major components
of milk. Sterilized goat milk products still had quality conforming to the regulation of milk product in Thai Industrial
Standard (TIS 738-2530) when 5-10% CG were supplemented in goat ration.

Keywords: goat milk, crude glycerin, chemical compositions, sterilized milk, qualities of sterilized goat milk
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naesu visenameseaiiluaislssnaunigns
Tuiana C H O, (Donkin etal., 2009) Wlunanaatli
(by product) MAnannszuqunisuantuledisa
(bidiesel) (Thomson and He, 2006) @ai1/3nN104
NNTUARANTUDE 19T9AL59A N A NABINTT LT
WALUNANTY (Crandall, 2004) NAIFUTAN
NANINUNIUTIN (gross energy) 3,173-6,021
AlaumAaga/nn. (Dozier et al., 2008) wazisAIYN
e 4.50 unn/Alansu welBauiauiudnglne
Ao = a o R a =<
PHsAgeDe 12 uw/ilanin Auflumiadanuils
Pzt lifludaanaunuunasnasnuluenms
&nd (Wang et al., 2009; Meale et al., 2013) e

£% = al dl
anduu Tnanameruatnnsngnidasuunsg
Insiilatla (propionic acid) lunseimnzginu waz
Wuanssssiudmiunisdunzinglaansulag
NIUNTELUNNT gluconeogenesis (Krehbiel, 2008)
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TNTIUTATNANNFHBINITYBILNG ANTNATBULINUD
NRC (1981) (Table 1)
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SRR TSNS TN R U99AINEY
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a A a o A = Vo
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87.61% WNUaA 0.64% N9a ksl asz 0.71% AN
ANTNNTA-ANY 9.48 AINNUUILUL 1.27 AN
f293 NN 1.25 WAZAIAANTTA 10.06 (Chanjula
et al., 2014) NMN1INAABITALILLNINITAIEINNNG
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KHON KAEN AGR. J. 44 (1) : 117-126 (2016).
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aaALlsznaun1aAi wiu MW (dry matter, DM)
TsAuneny (crude protein, CP) i1 (Ash) WAz
ether extract AMXNA3N17284 AOAC (2000) LAY
qLAIEU neutral detergent fiber (NDF) WLag acid
detergent fiber (ADF) AN835n19984 Goering and
Van Soest (1970)
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33989 AOAC (2000) Laztinmanininggaeaa
Hinton and Macara (1972)

MILETENNUNUNEALADS 1Ak
FrathaiunAuTasi 3 IANINAABIYNLITY
Nagdaalwunadanlalnsaunedinm (potassium
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mumamﬁmsﬁﬁmmwmLm?”l.@z{m@mmﬁmuﬂu
1981 3 LAau Lﬁ@ﬁﬂmmﬂﬂ?{ﬂmmm@mmwum
SnNsEsINanNI AL

MadAninmaasunlasasiununzan
23 ladsEuinamsinu
miﬂimﬁumﬂﬂﬁiﬂuuﬂm@mmwmm
LARFuTN UL aAeTladernanan i
3 IAeuaNnMsinANTeT osirtasiiieT Hines
(Mettler Toledo) a1nA1& nnaimeandmtulnenig
Anziiunaunlaunanlas wasliunamnzney
ftaviBenU09nNALAIET Foil

NN5IATITHAS

ALATsiEEIASad Hunter Lab Color Quest XE
el dsruuAuuy CIE :eanudluAAa g9 (L)
ANRLANUIDRTEN (a%) LAt Gwitedvaes
(b") LAZAUIIANAILANFN T EMNA (total
color change, AE) ANABU84 Guerra-Hernandez
et al. (2002) tneidgmaniaAuans Ae

ﬂmmmwmmm%%\mm AE = (AL*+ Aa’+

b%)"*Tme AL = L-L , Aa = a-a , Ab = b-b_

L,a, b ARAURNHARAIITIMdN9anIgAL L,

a, boﬁfaﬁmmmﬁmﬁm“ﬁm U@



120

msAAzidsunannlawnan lan

flunsiassinisiAneandiatuaedtiiu
Anmziliunniunlaunanlas (malondaldehyde)
q1N8784 Tarladgis et al. (1960) Tmaldmaating
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udnazneu (%) = (EWninaznaw/anmin
71U43) x 100

NsAATIZRLAYANAD A
%@H@'ﬁliﬁmnmwmmgﬂﬁmﬁLmﬂxﬁmm
wisU99ul Uy Analysis of variance (ANOVA) AINa
LHUWN1TNAADILLUYU Completely randomized
design LAzl ReLFEUAMLLANATNTadATLRAE
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Range Test (Steel and Torrie, 1980)
NANTTANHILATIANTDL

NAURINISIETNNALTRs UAL U UISERIAD
Sunaumsnule

HATBI9EAU CG lugmeasdusneiu (0, 5
WAz 10% FINATAL) FetsuiaunnsAudnguiiale
D193 AT BN LI AUNGNHANLA AL N UTLETY
urgianiduunssemsvenunudtldilinana
WENGNNAY (P>0.05) welundres Funnnsiulg
PBIDVNTNLNY 81U13TU waztTuannsAule
FouarananuBuoueas Alaniu/du) way
Anifluilefidusfraqtinwingy (%BW) isansu/
AlansurhvenuuLean (9/kg W™) 2899 nNQN
TnenBanmsmsiuldommilanetludas 1.28-1.50
Alanfu/du IndAsaiuseaiuees Areli et al.
(2005) fi3ner19n WWEgNNANTUUHEENN NS
Auldvanunaesanung fdean 1.3 Alaniudy
HAN1IANHIATIHAAAR DI TLINEINUTR
Musselman et al. (2008); Terré et al (2011) ‘1’7{
FENIN NTLEBNAITE AT 0-15% laiTna
satFuunnsnulélunng davsunimaassluine
ypssiiaen1#esdt OG 0-10% Wasannnissay
CG sz 15% avnsdufldneusianuanls
gLl N st Bunaewn st #vase
Liuansineiu eraiilesanadurisdldfundeny
wazlulmsian (N) LWaInamanIzuIun1Iusn
nelunszimnzaiau (Donkin et al., 2009)

HATRINSIEs NN URLlua I MNsAnTAa
asAlsznavvatiun

N3LdTH CG Tugmaamnsdusnaiu (0, 5
LAz 10% AINATAL) sarunouinun wudnls
ANNHLANFNGT (P>0.05) TpeiAniaRg TN
2.38+0.12, 2.64+0.23 WAy 2.54£0.70 Alaniu/sfa/
U MR BF9TALNN9ETN CG Tugnsanug
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Ui 5% i Euuiungandnguaws) (P>0.05)
d - Y e
a1aiilaganniBunuuananaasinuuilaiiaonu
AuiusiulTunneesudvionun Tenamaunsasis
28aluAN (osmotic pressure) TBIUIUN ABAARDS
AUN1IMAARIT8d Chung et al. (2007) NANE
wRauaunisE@sn CG Tuanustiunm 162.5
o o o 1 dl 1 a a = o &
nfusuiunguilisunaesululaiuglanalm
WUIHAKNRAUNUNT L ARABATLUZINANNTNARDS
AWML 44.57 uaz 42.14 Dlanfu/Au ANy
4 - o v
WULANTLE3H CG AnamaasAlsznaLaaetinu
(Table 2) WUINHIUNTLFULUDILTITINNA
11.19%0.04, 12.16+0.03 waz 10.66+0.04% MW
A1AUTALUNUNAINGANIINARBINLETN CG 5% W
Usnnsaasudaiaungaign asanidsunon
lasfunaziimananinagendinguan) luzneh
AIETN CG 10% tunilsunnresudaiiaandn
ANINAREY CG 5% T9ABARREIALNNUITEYE
Albo El-Nor et al. (2010) Ns1891191 FEAUA
a = dl QI d’( ] ¥ o £ %
namasunNIuazllanniseaalfaainguis
wAzaAN1IdARINIAUYTENALATIEINIAR s Y
aelunszinng doutfunuiinnananingd
T I - X
wualtingeuilessAuaaenIaEsN CG Nnau tae
wudnlFunautnmananinalutinug 4.68+0.51,
5.1940.73 LAY 5.30+1.02% AMNANFL Liiaaannna
= A Ac a
wasud nisagnilaswdunsalnsiletinly
nsznzgan daduanssssuduiunisdamszt
nglaansulaarIuNgzLUNTg gluconeogenesis

(Krehbiel, 2008)

HATRINSIEsNNALTRsURLlua MNSAnTAa
msLﬂ'ﬁﬂuuﬂmanqwmmwj’muuwz
ALM23 lAadTENINSIAL
Fatainuunranesladuaeniseinde
Wuqaum‘?‘ﬁﬂq’u Mesophilic, Thermophilic aerobic
bacteria Laz Mesophilic, Thermophilic anaerobic

bacteria
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CG 5% figapsiiLFunniansnnlawnamlanganingn
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gy Hauraluananinndn 100,000 Da (Van
Boekel, 1998) Faviu fgmmiwmmﬁm?u CG 5%
Tuamnadnd detnuaiiBunadlsfiuuaziong
waninageasiuualiniinaznauninndnganig
NARDIALILMININNTAL WARIAA UI A LA RE
1%

Table 1 Ingredients and chemical compositions of concentrated diets containing 0%, 5% and 10% of crude

glycerin (%DM basis)

e Dietary crude glycerin (%DM) Ruzi grass
0 5 10

Crude glycerin’ 0.00 5.00 10.00 -

Ground corn 57.12 52.12 47.12 -

Leucaena leave meal 4.00 4.00 4.00 -

Soybean meal (44% Crude protein) 22.38 24.00 24.00 -

Fish meal (55%Crude protein) 1.00 1.00 1.00

Molasses 3.00 3.00 3.00

Palm kernel cake 10.00 8.37 8.21 -

Salt 0.20 0.20 0.20 -

Urea 0.00 0.01 0.17 -

Dicalcium phosphate 0.30 0.30 0.30

Mineral and vitamin mix® 2.00 2.00 2.00

Chemical composition®
DM 86.43+0.22 86.21 +0.08 83.74+0.2 33.32+0.11
Ash 574 £0.27 599+0.22 6.23 £0.21 6.62+0.15
CP 18.51 £ 0.33 18.15+0.22 18.70 £ 0.20 6.87 +0.21
EE 2.91+0.13 2.71+0.23 2.46 +£0.03 1.27£0.20
NDF 2224 +0.12 20.98 £0.23 20.42+£0.14 68.65 + 0.26
ADF 12.68 + 0.06 12.04 £0.13 11.86 £ 0.15 45.67 +0.19

'Contained 87.61% of glycerin, 0.0045% of calcium, 0.0059% of phosphorus, 1.24% of sodium, 1.56% of

chloride, 0.64% of methanol and 3989.82 GE kcal/kg (Colorless, odorless, viscous liquid obtained from Biodiesel

Producers, New Biodiesel, Surat Thani Province, Thailand.).
*Mineral and vitamins (each kg contains): Vitamin A: 10,000,000 IU; Vitamin E: 70,000 IU; Vitamin D: 1,600,000
IU; Fe: 50 g; Zn: 40 g; Mn: 40 g; Co: 0.1 g; Cu: 10 g; Se: 0.1 g; 1: 0.5 g.

*Based on analysis of composite feed sample, DM: dry matter; CP: crude protein; EE: ether extract; NDF: neutral

detergent fiber; ADF: acid detergent fiber.
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Table 2 Effect of 0%, 5% and 10% dietary crude glycerin on goat milk compositions.

Compositions Dietary crude glycerin (%DM)

(%) 0 5 10
Total solid 10.24+0.13° 11.35 £ 0.24° 10.52 £ 0.07°
Fat 2.46 +0.16° 3.29 +0.35° 2.43+0.12°
Lactose 4.68+0.51° 519 +0.73° 5.30 + 1.02°
Protein 2.83 +0.03° 2.71+0.09° 2.77 £0.02%
Ash 0.91+0.01° 0.91+0.01° 0.94 + 0.00°

**Mean within row followed with different superscript letters are significantly different (P < 0.05)

Table 3 Effect of dietary crude glycerin on color of sterilized goat milk during storage.

Dietary crude

Storage time (month)

glycerin (%DM) Color 0 1 2 3
0 7121 £011”  71.30+0.43”"  64.46+0.16®  64.50+0.18®
5 L* 72.80+0.22"  7168+0.18"°  69.09+0.23°  69.39+0.11%
10 69.96 £ 0.22*  68.35+0.13°  66.07+0.17"°  66.55+0.17>
0 4.91+0.19% 6.56 + 0.58™" 6.60 £ 0.15™ 6.27 £0.13"
5 a* 4.61+0.21° 5.35+0.07% 7.46 +£0.13" 7.59 + 0.39%
10 6.13 + 0.25% 6.77 £ 0.07°° 7.59 + 0.05™ 7.49 + 0.06%
0 13.74 £ 0.33° 18.73+0.81™  19.02+0.39™®  19.27 +0.13"
5 b* 14.13+0.86"  16.69+0.33°°  2199+033° 22544037
10 1750+ 0.94°  20.25+025"  21.75+0.15"  21.81+0.31"
0 - 4.81+0.12° 9.11 +£0.14° 9.07 +0.09°
5 AE - 3.27 £ 0.39° 9.53 + 0.34° 9.85 + 0.53°
10 - 3.38+0.46" 6.18 £ 0.51° 5.78 + 0.35°

“¢ Mean within column in each color followed with different superscript letters are significantly different (P < 0.05)

*P Mean within row followed with different superscript letters are significantly different (P < 0.05)

Table 4 Effect of levels of dietary crude glycerin on pH and malonaldehyde content of sterilized goat milk

during storage.

Dietary crude Storage time (months)

glycerin (%DM) 0 1 2 3
0 6.39£0.01°°  6.50 £0.01° 6.54 +0.01 6.59 + 0.01%
pH 5 6.45+0.01°°  6.54+0.01™ 6.57 £ 0.01°® 6.62+0.01"
10 6.48+0.01°  6.56 +0.01%° 6.64 +0.01* 6.65 +0.01*"
malonaldehyde 0 0.18£0.11™*  0.12+0.11" 0.21 +0.02" 0.26 +0.01"
content* 5 0.41+0.03°  0.49 £0.02°° 0.58 +0.01*° 0.67 +0.01*
10 0.00+0.01°®  0.08+0.01° 0.21+0.01™ 0.19 £ 0.03®

* mg of malonaldehyde/kg milk

“¢ Mean within column followed with different superscript letters are significantly different (P < 0.05)

*P Mean within row followed with different superscript letters are significantly different (P < 0.05)
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Figure 1 Effect of 0% (H), 5% (B) and 10% (B) dietary crude glycerin on sediment content of sterilized goat

milk during storage.

““Mean with different superscript letters in each storage time are significantly different (P < 0.05)
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