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ABSTRACT

This research studied on chemical composition content of raw goat milk and optimal
condition of spray dried goat milk process; total solid content of raw milk and air outlet
temperatures. The result indicated that the contents of fat, protein and total solid of raw goat
milk from goat farm in Yala province were 3.45+0.04, 3.95+0.01 and 12.53+0.15%, respectively. It
contained 114.93 mg calcium/100 ¢ milk and 98.62 mg phosphorus/100 ¢ milk, short and
medium chain fatty acids were 25.20% of total fatty acid and had high content of B-casein
77.40% of total casein protein. Producing of spray dried goat milk conducted by using 2x3
Factorial in Complete Randomized Design studied on effects of two different total solid
contents of raw milk (TS); 12 and 24% and three different air outlet temperatures (T, 80, 90
and 100°C with fixed air inlet temperatures at 180 °C. The results indicated that the Toue and TS
had significant effect on some physical properties of goat milk powder. Increasing of T, and TS
resulted in decreased moisture content and surface free fat, reduced wetting time and increased
dispersibility of goat milk powder. The optimal condition in this study has been obtained at T,
100 °C with 24% TS. The goat milk powder from this condition had moisture content 2.69%,
lowest wetting time at 22.33 s and highest dispersibility of 76.65%. Microstructure of goat milk
powder determined by using a scanning electron microscope (SEM) revealed that at 24% TS, size
of milk powders were smaller and less uniform than those performed by using 12% TS. Milk
powders obtained at T, 100 °C had less relatively uniform than those obtained at 80 °C and

showed partially cracking and hole at the powder surface.

ANANARY: UTUNWNEG UULNSNG N1FTUAMUUNUR B8

Keywords: Goat milk, Goat milk powder, Spray drying
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ﬁnﬁ NAABUNIIANALNBUMBLOANDERE (alcohol
test) NAADUNITANAENOUAIEN1ISAL (clot on
boiling test) As19@RUAIAINITUNTA-LUA VB
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2.1 JnswesAdsznouveniuLungiv
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2.2 AAseRUsuiuLaaluunieds

atomic absorption spectroscopy (AAS; 100
Analyzer, Perkin Elmer, Germany) (AOAC, 2000)
Tnedadnedraiuy 25 ndu ldlunasndes 1
nsA HNOy/HCL  Tudmsidau 1:1 USums 10
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60wt indhluriadduuiuinsauasu 50
193877 NTDIAI8ATEAIBNTBNUDS 1 tULUA
ansazanedily 0.5 fadansldasluvanususuns
yu1n 10 fadans HuthusiAnlessuiiousu
Y3110 wazdndieg1adiaios AAS Bansau
wpsgrilagldansunassuunadouiinududu
2468 uay 10 ppm

2.3 Aazvilsuiuneanssa semaiia

inductive coupled plasma/optical emission

spectrometry  (ICP-OES) lngasiiasgsifiusem
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NaOH-MeOH U311a5 0.2 fadans udrnaitalsd
gaunQiviesuIu 5 U9 AN 4%  HCl-MeOH
Usu1ns 0.5 fadans wenlimdniunienis vortex
mixer LLé'a’mﬁﬁqquﬁﬁmmu 5 it LR
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M15°9% 1 JUsuUAzUsvensaludulut e

Fatty acid Content (%)

Cé:0 2.20+0.15

C8:0 2.92+0.08

C10:0 11.36+0.52

C12:0 8.72+0.74

C14:0 14.01+0.49

C15:0 1.05+0.08

C16:0 35.32+0.16

Cl6:1 1.02+0.94

C18:0 5.55+0.49

C18:1n9c 15.24+0.73

C18:2n6¢ 2.59+0.25
Short and medium chain fatty acids 25.20
Saturated fatty acids 81.13

I}-caseln

Std. 3 rep.1

rep.2

rep.3

rep.4 rep.5 rep.6

gﬂﬁ 2 EULLUUI‘lJiauLﬂ%ﬂuﬁﬁumez; 1 = as2-casein, 2 = B-casein, 3 = K-casein, 4 = as1-casein
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nsyuiskaznesueunia f8nsmssemeth
Julvegesnds nmsedeudhevesluiuluiifin

vaseunnIziintules luduiiiiveseynianey

v o '
1Y ¥ o v o a

Tnuen1snaduin Asiunisiuanaiuunalaiv
fifintes el ivinlilendesnituuniis
Usuaulasfuiifinunn drfiansanatnaudisnely
nanaaesil annefivnzaniianlunisanuung
fenisusuusinamewdduhuuivldivsua
Yovay 24 wazldgumgiiaufouviosn 100 °C uu
weflédUTan Tt figndosay 2.69 dindn
\nusNAsgILEARSuTigRavnITidvual oy
ar 5 uuNailn19nIza1uRIsenay 76.65

a

syugiatlunsenteeiandl 22.33 Ju1i den

@

n1sazatvadlulnuiuInsgIunanfue

o

gnamNITNAeouNI1 1 Tadans JsaudAsing 9
Franansausulsdliadunindlésnlaenisléing
Usausaormsunsvin wuansiitslunisdainig
wazdiiadlvlens

U 3 UARSEN VUL YBIDUAAUNUNEHY
H1undesganssaudianasaurindadnsia
(scanning electron microscope, SEM) lun1s
naaesiimsliviinavondduiuuiuiosas 12
ey 24 LLaxqmwQﬁmaaﬂ%'aﬂaz 80 90 wag 100
°c wuh Ysinamesudsludhusiuiunnesiud
NARBYLIALALAINALLALDYDIVUIADYAIANS
Umnawesudsluthunsedu $ovay 12 aziloun
sumArsitlvgniasdanuaiianeuinniing
TuUsmameaudduihuuiuiosas 24 gungiilu
nsvwiaunReniinadednuazveseuN1ALTUTY
Ta mavhusisigaumaisnvuaueseynaLLHy
fvuelvgnin wagiunliuiesfivuineyaiaidn
andlolfonmniiaufeurieanlunisiuiiiigedu
gurneynafinndt viliuuneifuiaalunis
dudartuihlfunnn Svdmaliiinisazaneiia ms

a 1%

vhukdlagldanmgiiaudouioon 100 °C azny
TRUANULATINTUUURIYOIRUN AN LA TR
(gﬂﬁ 3F) LﬁmmﬂLﬁfﬂLLiW’fuqﬁdemiizma
voni dunidseynavhliAnsesusn deandosiy
318971U83 Kim et al. (2009) ﬁswmudwqmmﬁﬁ
geazlieunIrurBAnsosuenIouANAnle
nsillassadsvesusmaiignguanty agvhlinig
anduthvesulngaly dwaliaaivinlioymea
nailnveuunafiiun s uisiounglianieu
¥198n 100 °C fletfesninnsiuvisiigamgian

Sauv188nNNAINI
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a 1%

A131971 2 andRvesununeraTindalaeldiuuAuiivinavewdiesay 12 uay 24 uazaumgiauiou

° £ ! 9 0]
SU'WE]E]fﬂa‘UﬂqiwqLL‘WQLL‘U‘U‘W‘UN@EJ?%@'U 80 90 wag 100 C

Y

total solid content moisture wetting
dispersibility | surface free solubility*
with different outlet content time
(%) fat (%) (mU
temperature (% wb) (second)
o a a d a <1ml
12%TS/80 C 4.03+0.01 34.35+1.59 66.71+0.38 8.53+0.06 q
(0.09+0.04" ¢)
o c b o« b <1ml
12%TS/90 C 3.06+0.01 27.00+£1.00 67.73+0.30 7.90+0.40 q
(0.09+0.02° @)
o d de b b <1ml
12%TS/100 C 2.75+0.00 24.26+1.05 73.29+£2.07 7.80+0.17 o
(0.08+0.02° @)
o b bc cd a <1ml
24%TS/80 C 3.71+0.00 25.00+1.10 67.37+0.16 8.29+0.04 R
(0.17+0.07" ¢)
o d b C c <1ml
24%TS/90 C 2.74+0.00 27.01+£1.48 68.84+0.10 7.32+0.06 b
(0.12+0.05" ¢)
o e e a d <1ml
24%TS/100 C 2.69+0.00 22.33+0.58 76.65+0.59 6.60+0.26

(0.11+0.02° g)

nuBLUR *An solubility s1eaunalumiiefaddnsdielinseiuienans uen.391-2524 udlddaiwinduniteniy

UsznauiaanudaulunisiSeuiieu

TS = USinameudaianun (total solid)

w3 a-e Manereiulunung Jauuana1919@ia (p<0.05)
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Ul 3 dnuaireynirvesuNLIERIIINNABansIAYBIAnNnseurlindansIn InNMNRARRTUINA
voauds (15) TudhusAu$esay 12 uay 24 uargangiiaufouniooniunisvhuissedu 80 90 uay
100 °C (A = 12%T5/80 °C, B = 24%TS/80 °C, C = 12%T5/90 °C, D = 24%T5/90 °C, E =
12%T5S/100 OC, F = 249%TS/100 °C)
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unasy
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lugaefosay 3.45:0.04  3.95:0.01 WA¥12.53
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Qr:umwﬁ;’luuLLWxﬁummmmgﬂuﬁuﬁﬁmwmLLaz
DIMITWNIYIA (2551)  dUTuuAaITeuuay
Woana¥a 114.93 uaz 98.62 mg/100 g AIUAIAY
fUsuuvesnsaluuaelddunazansleviunans
Tudusuney aglutasiesay 25.20 uariiviunm
TUsAugdiaiuniady geiedesay 77.40 n13
WisuifleuravesTunmvewdsluihuuiuiises
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wiswuuwuesil 80 90 uag 100 °C wuin Ui
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ahanetiosniinslivimavendduihuuiv
seumniuargunaiiauouvieenlunisyius

@

NILAUAININ

AnRNIsUUSZNA

NuATeilasuyuatvayuaInnenuie

q 3

UUNINYFYFVAIUASUNS INendanntl

v a
LA@NE1391999
INTPIUAUANNYATUALRIMITUIIYIA  (UNDY. 6006-

2551). (2551). dunuwngdiu. 11nauNInggIu

FUANYATLALD ISR, [paula]. HuAu
970 http:// acfs.go.th [20/2/2011]
WINTFIUNBAAUNQAAINNTTU (391-2524). UNRA.

v ¢

AINNUNINTPIUREN S UTQAAINTTU. NTANN,

UNNIWA MTUA. (2553). Snwarveniiuuunzan
fusznaunsluiiuiiausmamounuatals.
Ingrlinus Uy v arvn3vinereaninig
DIWNSUALLNTUINTG NI RUEATUAS NS,

AOAC. (2000). Official Method of Analysis. 14" ed.
Washington, D.C. The Association of Official
Analytical Chemists.

A/S Niro Atomizer, Copenhagen, Denmark. (1978).
[online] Avaiable:http://www.niro.com

Almass, H., Cases, AL. Devold, T.G, Holm, H,
Langsrud, T., Aabakken, L., Aadnoey, T. and
Vegarud, G.E. (2006). In vitro digestion of
bovine and caprin milk by human gastric
and duodenal enzymes. International Dairy
Journal 16: 961-968.

Amiri-Rigi, A., Emam-Djomeh, Z., Mohammadifar, M.A.
and Mohammadi, M. (2012). Spray drying of
low-phenylalanine skim milk: optimization of
process conditions for improving solubility
and particle size. International Journal of
Food Science and Technology 47: 495-503.

Attaie, R. and Richtert, R.L. (2000). Size distribution of
fat globules in goat milk. Journal of Dairy
Science 83: 940-944.

Bawala, T.O., Isah, O.A. and Akinsoyinu, A.O. (2006).
Studies on milk mineral composition of
lactating west african dwarf goats. Journal of
Animal and Veterinary Advances. 10: 805-
809.

Chegini, G.R. and Ghobadian, B. (2005). Effect of spray-
drying conditions on physical properties of
orange juice powder. Drying Technology 23:

657-668.



U3y

M5ASINYIEEns uv. U 40 atui 3

949

Criscione, A., Cunsolo, v., Bordonaro, s., Guastella,
AM., Saletti, R., Zuccaro, A., D’Urso, G. and
Marietta, D. (2009). Donkeys’ milk protein
fraction investigate by electrophoretic
method and mass spectrometric analysis.
International Dairy Journal 19: 190-197.

Farrell, H.M., Jimenez-Flores, R., Bleck, G.T., Brown,
E.M., Butler, JE. and Creamer, LK. (2004).
Nomenclature of the proteins of cows’ milk-
sixth revision. Jounal of Dairy Science 87:
1641-1674.

Haenlein, G.F.W. (2004). Goat milk in human nutrition.
Journal of small ruminant research 51: 155-
163.

Heilig, A., Celik, A. and Hinrichs, J. (2008). Suitability of
Dahlem Cashmere goat milk towards

pasteurization, ultrapasteurization and UHT-

heating with regard to sensory properties

Ruminant

and storage Small

Research 78: 152-161.

stability.

Jinapong, N., Suphantharika, M.and Jamnong, P. (2008).
Production of instant soymilk powders by
ultrafiltration, spray drying and fluidized bed
agglomeration. Journal of Food Engineering
84: 194-205.

Kaminski, S., Ciecelinska, A. Kostyra, E. (2007).
Polymorphism of bovine beta-casein and its
potential effect on human health. Journal of
Applied Genetics 48: 189-198.

Kim, E.H.J., Xiao, D.C. and Pearce, D. (2000). Effect of
surface composition on the flowability of
Industrial spray-dried dairy powders, Colloids
and Surfaces B: Biointerfaces 46: 182-187.

Kim, E.H.J., Chen, X.C. and Pearce, D. (2009). Surface
composition of industrial spray-dried milk
powders. 2. Effect of spray drying conditions
on the surface composition, Journal of Food

Engineering 94: 169-181.

Lara-Villoslada, F., Olivares, M. and Xaus., J. (2005).
The balance between caseins and whey
proteins in cow’s milk determines its
allergenicity. Journal of Dairy Science 88:
1654-1660.

Laura, S.C,, Eva, R.M., Gloria, de la T.A., Javier, D.C,
Lur's, P.M., Man" Remedios, S.S. (2009).

Composition of goat and cow milk produced

under similar conditions and analyzed by

identical methodology. Journal of Food
Com-position and Analysis 22: 322-329.

Lepage, G. and Roy. CC. (1986). Direct
transesterification of all classes of lipids in a
one step reaction. Journal of Lipid Research
27:114-120.

Ljutovac, KR., Lagriffoul, G., Paccard, P., Guillet, I. and
Chillard, Y. (2008). Composition of goat and
sheep milk product: An update. Journal of
Small Ruminant Research 59: 57-72.

Montilla, A., Balcones,

(1995).

E., Olano, A., Calvo, MM.

Influence of heat treatments on

whey protein dena-turation and rennet
clotting properties of cow’s and goat’s milk.
Journal of Agricultural and Food Chemistry.
43: 1908-1911.

Salem, AS., Elsayed., I, El-Agamy, AS., Fatma, HA.
and Nagwa, S. (2009). Isolation, Molecular
and Biochemical charac-terization of goat
milk casein and its fraction. Tropical and
Subtropical Agroecosystems 11: 29-35.

Torii, S.M., Damasceno, C.S., Ribeiro, R.L., Sakaguti, S.E.,
Santos, T.G., Matsushita, M. and Massaru, N.
(2004). Physical-chemical characteristics and
fatty acids composition in dairy goat milk in
response to roughage diet. Journal of
Biology and Technology 47: 903-909.

Trujillo, A. J., Casals,l. and Guamis, B. (2000). Analysis

of Major Caprine Milk Proteins by Reverse-



950 KKU Science Journal Volume 40 Number 3 Research

Phase High-Performance Liquid  Yu, L., Adams, D. and Gabel, M. (2002). Conjugated

Chromatography and Electro-spray
lonization-Mass  Spectrometry. Journal of

Dairy Science 83: 11-19.

Qaaad

linoleic acid isomers differ in their free
radical scavenging properties. Journal of
Agricultural and Food Chemistry 50: 4135-
414.



