A

A a a J P~ a " = Y o Y
FOLIOIINUTIUNUD am’gzmwmzﬁuiumswamasﬂﬂmummamimumzmu

1 "
Trluuun tazgaa M Inynsvead 1sauH
Y A a o G4 =)
RN e ladnyel o230

Sayan MHINAATUNITUNA

a Jd =
Oneaasuazmna lu1agn15e11is)
n’d' a a d 4 Ay Jd A
13N INeNUNUS  399AAI19158 AT, 8NTNY 1NBTUIAA
U |
UNAAED
Ay Aao s A = = a @ a )
NuIBUNIRgUszasean gz ImIzanlunsnaand llsaunalagly
Aas o 9y = a 90’ 4 . a
snad sy e MSANHINAYIFHALIIG (sweet 110E acid whey) QUi (50, 60
= Y 9 A Aa wa A (%
Hae 70 e usaEea) tazallunis lianuseu (10, 20 uag 30 W1N) NUADFNITANEINY
1 J J = wa A o { J .
Woav0311198 W sweet whey H1lFua Tisan nazauii@meInuneangand acid whey

a =

(p<0.05) TA® sweet whey NHIUNT I ANUSOUNQUNYL 50 oA waiFodaz: AN Tve1oa7
YWD 11aZANNAIAIVINBIGINFANIAY 918.89 1AL 98.19% MINAIAL AIUNAVDIIA
Y 9y 1 Y 9 = Y % @
mslaanudsununmslvanudsuuiu 30 unzlvainsversalveansd azaNunIn
T @ o w = d 1 = A =Y I
YoINoUNIND 918.89 1AL 96.36% Mua1al Guiluargega msanuImMaiulTuavonds
~ Y % " a < Jd A 9 [ ~ %7/
nazawlalimd lagmaauuea lamndgasu uaznarlumsada vy wu msesouiin
o < g’/ A o o 1 A { @
NN v INInua Sosaz 25 uazariu 30 i 1A 1A InunTauiameany Ty
dd’ =1 a =) =S % =
anga MmyAnyIria (s, naesoa luTudAesa tazasnau I5anunN o001y
[l %’ Y] =Y 1
Tua@esa ludasaiu 1:1 Tagrimiin) vazdSuiavesansne Iy (esaz 0.5, 1.5 uag 3.0)
' Ay v a 9 = 2 =< an Y]
wun TwunlannmaaunIswa Sosaz 1.5 Tmsyuygega MsAnBINAY0IIBNITOUNHET
¥ ¢ amA Yy Y Yy o ' o
Twveeing 2 35ae msldqevanion uazmsligon lulasnd nundinanenuanyus
Y o Y y Y 9 o Yy 9 ' J
msouuris myimielagldgou luTasnvldnarlunsiudalesnin vazaiguainig

1 4 [ o { o ]
Tasuins lauinnmsenursdaregdevaniou iWenFeuieunund lUsaunnsiie



a a

o 1 o = A A gy A = [ d"o [ =
@aaisdnue lsaunsiimson latdsuaTdsauluseauiding uazlidnyuzoynia
A A I~ = 1 = o dy [ J o Y
nuaNuElumasyyInnI1 wansanyIluasItuaaa it uIn s iHanuu IWynyn
HanemnlunisnaandldsaunsTasmnizessensld luTasnnludlundaanuluns

v
DULYIN

o [ a J A J o Y Y
Mvan:  wedand, adand, mmurtauuy Inuuun, avsou uaz lulasn



Thesis Title Optimum Condition of Whey Protein Powder Production by Foam-mat

Drying and the Nutritional Composition of the Powder

Author Miss Wilailak Yawiang

Degree Master of Science (Food Science and Technology)

Thesis Advisor Assoc. Prof. Dr. Aphirak Phianmongkhol
ABSTRACT

The objective of this study was to investigate the optimum condition to produce whey
protein powder by foam-mat drying using hot air oven and microwave. In the first part of the
study, the effects of different whey types (sweet and acid whey), heating temperatures (at 50, 60
and 70 °C) and heating times on the foaming properties of the whey solution were investigated. It
was revealed that sweet whey significantly contained higher a higher amount of protein and
significantly had better foaming properties than those of acid whey (p<0.05). Sweet whey that was
heated at 50 °C provided highest foam expansion and foam volume stability of 918.89 and
98.19%, respectively. A heating time of 30 min for sweet whey was found to give the highest
foam expansion and foam volume stability values of 918.89 and 96.36%, respectively. For the
second part of the study, the effects of total soluble solid in the sweet whey solution and whipping
time on the foaming properties of the whey solution was examined. The results indicated that
adjusting the total soluble solid of the whey to 25% by adding maltodextrin and beating the
solution for 30 min provided a good foam ability and stability. In the next part of the work,
different types of foaming agents (methocel, glycerol monostearate, and a mixture of
methocel:glycerol monostearate at a ratio of 1:1) and their addition concentrations (0.5, 1.5 and

3.0%, w/w) were studied for their effects on the foaming properties. It was found that an



application of methocel at a concentration of 1.5 % produced a foam with the highest overrun. In
the final part of the research, two drying methods (hot air and microwave) were used to dry the
mat of whey foam. It was found that the drying method affected the drying characteristics of the
foam. The microwave method had a shorter drying time than that of the hot air oven, causing
higher amounts of nutritional components retained in the final product. Compared to a
commercial whey powder, the powder obtained in the present study had a lower protein content
and less spherical particle microstructure. This study suggested the potential of foam-mat drying

to produce whey powder, particularly when a microwave method was used to dry the powder.
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