v
A

d' a a d = gl 421 o A o do o
¥oI30INNHNUS MIazaeHaNiAaeNMIUAz U 1AsI59an31919ANAg
Y, UNEANTUTD HUA

=Y a v a a o
Sayan Ineaasuriagng Oneemansuazng 1ulagn1se1nis)

dd‘ = a2 a d J a v a A
pwsdfifSaudinentinus 019139 as. i lash ousilyan

UNAALD

v ' Y Y
Ay AAo J A o =X

\‘l"I‘Ll’Ji]EJ‘L!3J’J@]Q']J53ﬁQﬂL‘Wi’]ﬁ”Iﬁﬂ”I’J$‘ﬁﬁfill”IzﬁiJ(luﬂ"liﬂzaWEJWgﬂu"IN\iﬂ@ﬂ

[ ax o do o ax 1 J 2} ) A = = g}
‘VI”I‘L!G]&’Juiﬂﬂﬁ‘ﬁﬂﬂﬁﬁcﬁnﬂﬂ”lﬁﬁﬁﬂ LLﬁz’J‘BLL%iUﬂNUﬁBH HAZIWaANYINITANNANSE

U

] g} 4 4 v do w
i]"lﬂﬂ”liﬁﬂkl"lﬂ”lilmiﬂN"I‘L!ﬂ'J"I?J%I’E)H(luﬂ”liﬁg’fﬂfJWﬁﬂlﬂﬁQIﬂﬂﬂﬁuﬂﬁ@]ﬁ%"ﬂﬂﬂ1aﬂ

[

T ] ' b4
qailszAuIeNNAYATEEAT 20 25 30 35 Hag 40 WU ULDTZAULOUNAYANUIUMTUNT AR

ee

J F4 1
ﬂ’HZJ%}E]‘LlL‘WiJﬁ‘L! uazizﬂznmlummzmawﬁﬂaﬂaﬂﬂaﬂﬂ%ﬂﬁmwamnmmiﬂmumm

Zou 18un manuniia Anwdnuas fativesnsuzussy annzinanzaulumsazatenan
Taldnausansmng fo fszduneunagadesas 40 Idnalumsazaendn 1 ¥2Tug
iWosnnamsasneninssumsdueyyadaszuazionlallavemnaldgs Tasfvnssu
mMImueyyadaszMINU3ooaz 75.65 1Az 96.05 i1931A512¥@283% DPPH radical scavenging
activity 1az% Ferric reducing antioxidant power mMud1ey nanssuveaeu lai lauoana

Y A (A = a I v Y ~ T v Aa Aa o
M1NY 10.53 Gothe-Scale uazuﬂﬁmmllamaﬂmwawdaimiauawqmmﬂu 6.30 Haansy/

a

Yy 9 Y H
nlansy myazargnamitdsaenmuaz fulaeisuslusruihdouniguugll 50 55 uaz 60

U
a

v Y v
peruaIFea wunaagimuzanlumsazatonan A msuylusinirdounguugi 60

K

=~ 9 ) A ) 3 an =l = [ 1 = 9
RGBT Gl“])’!,’mW 10 ‘lf’ﬂllxi Lll’E']‘LJTVN?(E]\‘]’J‘ﬁiﬂlﬂifﬂjmEJUﬂuW‘U’NﬂﬁﬁZﬁNJNﬁﬂI@EJGl%

[

A o Jo =2 9y ' 1 ' :I 9 ' 3’ 421 A
ﬂau@a@ﬁ'lcﬁ'lj@ﬂ'la\?ﬁ:[\i ﬁ'uJ']ﬁﬂaga'lfJNaﬂhl@lﬁ')ﬂ')']ﬂ'ﬁ!l,"]f(luﬂ'l\iu']if]u 10 (M7 UINNNITU

4 A

9 { @ 1 1 1 ° ' ]
fﬂﬁ’dgaWﬂWﬁﬂIﬂElslclfﬂﬁu8@@]51%1’3@]%3%?\1?]’31%?(’31%1\1ﬂ’N uazﬁm allagb A1NMIUY I

[ a A 0

1 gl Y 1 A o o a 3/ 42} { =3 9 A
2INUITDU DY WUUITIAYN AN (P<0.05) LLEIZ‘LHPN‘VIF\ITL!ﬂTiﬁZaRINaﬂiﬂﬂiﬂfﬂau



9
[ J a 4 1 1 1 o [
ﬁ@]i']“b’”l?ﬂﬁ]gﬁﬂﬁ]ﬂﬁﬁll"l]'f)\u’t]uh],%'llhlﬂLL@ﬁLﬂﬁq@ﬂ'J']ﬂ']ﬁﬁgﬁTﬂé’]}?ﬂﬂ'ﬁllﬂ)’ﬂll‘!f’JT\?uT%}ﬂu YN

AN W

o @ an a =S a I [ ny dg’ d' ] =
HUHITNYNNTDAN (P<0.05) ﬂiiﬂﬂﬂ%ﬂif’]ﬂ“ﬁliJVlﬁLW’f)ﬁV\l’Jiﬁol.uuTNﬁVlNTuﬂﬁﬁ%@WﬂWﬁﬂTﬂﬂ
Y A o ¢y ' q oy ' J & A = v
T¥naudans1#1A1een11N15us 118191150 2 191 uazihiRanrIumsazatonan laaly
aaudansrMainNuase lumsdweyyadaszuarmssonivvedui Inaganiinig

1 ' 09} 9 <3 9 = o =2 g} 3’ 421
azatg lagmisuylueiiiseuanios (P>0.05) MTANHIDATINITANNANEI1VUDIUINIADN

]
[

o o 3 a 4 < a ]
MuazTUNAUMIazaeNania 2 35 Wemusnunguvgil 5 10 tag 25 eeruaaidod Wy

Yy 9
o [ v [

R A v = 3’ 1 [ 1 =1 o Aan (% =
uTWﬂﬂJ@@]i1ﬂT5@]ﬂWﬁﬂﬁﬂthLL@]ﬂG]N UDYWNUIA YN WD (P>0.05) Tagons1MIAnNKHan

9
v F4 1]

A = A S o 9/4' a
ﬂztwquumammﬂm'l:mqmwgu

Y I
184 sauaIudan AR Idegal iz anluns

b4 ' Y 9
=2 o Y A

4
azagnanthiaunnmsuglugiahdow iesonaunsasnuiguamvesiing ldgs 19

ce Bo.

= 9J =\ [ 9y a ] 1 [
58EJ%L’Ja1Gluﬂﬁﬁ%ﬂmﬂﬂﬂu@ﬂua%llﬂﬁﬂ@lli‘]JGUENEjﬂijﬂﬂllulmﬂﬁﬁﬂu (P>0.05)



Thesis Title Melting of Crystallized Sunflower Honey by High Power Ultrasonic Method
Author Miss Rojjarej Nunta
Degree Master of Science (Food Science and Technology)

Thesis Advisor Dr. Pilairuk Intipunya

ABSTRACT

This research was aimed to determine the optimum condition for melting of
crystallized sunflower honey using high power ultrasound and heating in water bath.

From the study of heat penetration during melting using high power ultrasound at 20,
25, 30, 35 and 40 percents of amplitude, it was found that heat penetration in honey was increased
and melting time was reduced with increasing amplitude percentage. The parameters affecting
heat penetration were viscosity, depth and radius of sample container. The optimum melting
condition by high power ultrasound was using 40 percents of amplitude for 1 hour for complete
melting of honey crystal. At this condition, antioxidant activities measured in terms of DPPH
radical scavenging activity method and Ferric reducing antioxidant power method were the
highest at 75.65 and 96.05 percents respectively. Diastase activity was the highest at 10.53 Gothe-
Scale, whereas hydroxy methylfurfural content was the lowest at 6.30 mg/kg. From the study on
melting of crystallized honey by soaking the honey jar in water bath at 50, 55 and 60°C, it was
found that heating at 60°C was the optimum melting condition for this method. From method
comparison, it was found that high power ultrasound could melt crystallized honey 10 times faster

than soaking in warm water bath. The honey melted by high power ultrasound was lighter and



had lower a and b values than the honey melted by soaking in warm water bath (P<0.05). High
power ultrasound melted honey had higher diastase activity, 2 times lower hydroxy
methylfurfural content (P<0.05), higher antioxidant activity and sensory acceptance score than
the honey melted by soaking in a warm water bath (P>0.05). From recrystallization study of both
melted honey sample at 5, 10 and 25°C, it was found that both sample had similar recrystallized
behaviour. Recrystallization rate increased with decreasing storage temperature. Therefore, high
power ultrasound at the optimum condition was more suitable for melting crystallized sunflower
honey than soaking in warm water bath method because the melted honey had higher quality,

shorter melting time and had similar sensorial acceptance score.



