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Abstract

The objective of the research was to study encapsulation of rosemary oil by spray
drying technique and its application.. Moreover, the property and concentration of rosemary
oil and wall material were also investigated for rosemary oil ’s encapsulation production.
Additionally, the property and ‘shelf life of the capsule was studied. Moreover, its
application in royal project foundation muesli bar.

Firstly, GC-MS technique was used to analyze the composition of the oil which
was extracted from rosemary (from royal project foundation) and commercial rosemary
oil. It was found that the five main compositions of the extracted rosemary oil were
21.77% QL - Pinene, 15.85% Camphor, 11.40% 1,8 - Cineole, 10.16% 1 - Verbenone and 7.54%
Camphene whereas commercial rosemary oil was compound of 27.77% 1.8 - Cineole,
20.48%  20.48% OL=Pinene, 17.86% Camphor, 12.58% Camphene and 6.99% B - pinene.
Because of the compositien of commercial rosemary oil was similar to extracted rosemary
oil. Therefore, commercial rosemary oil was used to study in other experiment.

Secondly, the optimization of concentration of the coating material (maltodextrin
and.Cyclodextrin) and concentration of rosemary oil were studied. It was found that the
optimum condition of using maltodextrin as coating material was 60% maltodextrin with
1% rosemary oil, while the optimum condition of using Cyclodextrin as coating material
was 32% Cyclodextrin with 1% rosemary oil. Using Cyclodextrin-as coating material was
also “gave more ~true encapsulation flavor (TEF) and more efficiency than maltodextrin,
therefore the using ‘Cyclodextrin as coating material should be advantage.

Thirdly, the ‘quality of encapsulated rosemary oil was verified. It was found that
the five main compositions were 33.98% 1,8-Cineole, 29% OL-Pinene,16.38% Camphene,
8.56% B - Pinene and 3.25% Camphor with 9.96% moisture content and density of 0.56 g/cmE.
The color of the product (L, a, b) was 77.71, -0.12, -0.15 respectively.

Fourthly, the shelf life of the encapsulated rosemary oil was also investigated. If
the product was kept at 25 °C, its shelf life could be predicted as 1.25 years. Moreover,

at 10 °C, its could be 2 years shelf life.



Finally, the encapsulated rosemary oil was applied to use in royal project
foundation muesli bar recipe. It was found that 3% encapsulated rosemary oil was the

most suitable to give the good quah product in terms of physical, chemical and sensory

quality partially in color and flavor
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Y A A A 3’ o A A A [ a
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ﬂ'ﬁ]Qﬁ 12 Nﬁﬂ']ﬁ'Jl,ﬂ3']31’7‘VI'Nﬂ']EJfI']Wélli’)\‘lwﬁﬂﬂm"miﬂﬂ“p;aﬂﬂlﬂﬂﬂﬁumﬂﬂuTNuIiﬁllﬂJ?Iﬂﬂ
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2 ma , many | dszansom
GN ANUHUIUY . o
A @OEIURI | MRS
1 [3EGN L a b (g/cm) o o Y
ouavu (ESD | (Fewaz)
1 71.5540.08% | -0.14+0.01 | 1.73+0.01 0.50+0.01 1.00+0.05 31.50+0.71
2 70.24+0.05 | -0.26+0.05 | 3.92+0.05 0.36+0.01 1.00+0.05 30.63+0.53
3 71.4240.14 | -0.12+0.05 | 1.834+0.04 0.54+0.01 0.91+40.05 30.75+0.35
4 71.20+0.03 | -0.24+0.01 | 2.55+0.04 0.25+0.01 0.97+0.05 24.95+0.05
5 71.2540.03 | -0.08+0.03 | 2.14+0.01 0.60+0.03 1.00+0.05 24.15+0.07
6 71.2140.05 | -0.10+0.02 | 2.314+0.01 0.61+0.02 0.98+0.05 25.754+0.35

NUOHG - *AUNAE + ANDIUVUNINTFIY
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a a ¢ A A o o & A S o 4 )
13191 13 Naﬂ’lijlﬂi’lgfﬁﬂ’l\nﬂuﬂlﬂQWaG]ﬂﬂ!mLlﬂ1]%aﬂﬂlﬂﬂﬂaum@\iu'luuiiﬁlluiI@Eﬂﬂf

J A | A
u@aimﬂﬂcﬁmmﬂumsmaau

Fanaand anyanselumsindunay (TEF) (3081a%) Yanamnui (Gosay)
1 7.2040.05* 5.79+0.17
2 69.88+0.05 2.08+0.25
3 0.96+0.05 4.30+0.26
4 76.74+0.05 2.6240.13
5 34.67+0.05 4.20+0.07
6 49.33+0.05 2.59+0.20

NNBINY : *ANREY + ANDEIHINAI I
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FUMT (Coded equation) ANEAIIUAITIN 14
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3 @ Il @ v o J ' a
ﬂ"lﬁ"l\‘iﬁ 14 allﬂ’lﬁﬂﬂﬂ@ﬂﬂﬂhlllﬂﬂﬂiﬂﬁ (Coded equation) LlﬁﬂQﬂ')'liJﬁiJWH‘ﬁigW’J'l\iﬂiiJ'lm
J A 1 ' a o J v I a 09; Y
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Tsauass Iaedsmseuuiauunurdes Inelduea Tamngnsuidluasndon

auM3 (Coded) anudius s R’
AUMNATUMENN
A1 L (ANNEI) =71.14 - 0.38(MD) + 0.28(MD)(RM)  0.98
Ad a (Auad - Wed) —  0.09 + 0.06(MD) + 0.10(MD)’ 0.98
A b (FMa04 - 119Y) = 2.41+0.73(MD) 0.96
ANUHUUY (g/em’) = 0.60-0.11(MD) - 0.19(MD)" 0.99
AUMNAUAI
v A o
ANNE T TUMININUNAY(TER) (5888%) - = 39.80 + 34.61(MD) 0.97
UYL R’ ‘Viiﬂﬁlﬁi Coefficient of determination
= d Aa
MD #1809 Uoa laantnIu
RM winene YSmaniniulsans

Yy 4 9w o a { o
aumsnlavisduiuaunisniinis Insiavesdnals8ase N2 a1a199 (Coded
. A A o [ @ o ¥ @ = @ Y ]
equation) B3N TIZHIIANNANRUTIs Il Bassuazasulsanliedlugilves
E4 1
@ 9 o . o a . ] =
AuMI0N000 AIlLIZADININISDBAIHAYDIA S Ba5E (Decoding) 1 aumsoglugln
@ i 5 o 9 1 A
n9A5HE (Decoded  equation) ¥9vza s wnldlumsmanziunaashl aunmsndoen
< 1 ¢ g 1A
Ao uiuaunsnii R® (Coefficient of multiple determination) ™ g9 Fuiluafinaasia
o o o 1 o Aa o AR 3 dy A Y o o Y
ANNduNUTsEnIeanlsoaszuazandsaiuidnyt Aefieldwadninlan
] d‘ A Li'
ANVUUFONDUINNGA
M300ATHAVOIANMST (Decoding) 1 1A Tasmsrihaumsids lineasiavesdus

a A [ d'q./ ] v Y d! = o [ dy
f’)fﬁgﬂiﬂ‘ﬂiﬁ]EJ‘VIﬂﬂlluﬂ@ﬂﬁﬂﬁﬂ"luﬂll“llluﬁllﬂ”lﬁ BANFATNITAIUIUAIY
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I v o
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Y 1 [ 1
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4 @ v W 4 ' a
ﬂ1§1\1ﬁ 15 aUMIDADDINDATHIE (Decoded equation) llﬁﬂﬁﬂ'J'lilﬁuwu‘ﬁigﬂj’]\ﬁjiu'lmﬁ'ﬁ
A 7 a J o = y A o 2 o g A
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auM3 (Decoded) anuFusiuans R’
AUMNATUMENN
1L (ANNAIN) = 72773 -0.04(MD) + 0.98

0.0(MD)(RM) - 0.27(RM)

A a (AU — 1We7) = 0.37+0.02(MD) + 2.50x10(MD)"  0.98
A b (Fvasd - 1w — 096+ 0.04(MD) 0.96
ANUHUIUY (g/em) = 0.05+0.03(MD)-4.81x10"(MD)*  0.99
k% ~
AUMNATAY
v g A 9
ANV TUMTANNUAAY (TEF) 3o8ay) = -2943+ 1.73(MD) 0.97
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= BEay
MD Y¥UEDT Yoa lansnI i
RM nede UsuaniuiuTsens
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d‘ @ @ a A d a a 3’ o A
MA1I19N 16 igﬂ'ﬂﬂi]%EJGU’E]\TIJiNWﬂ!ﬁ1iLﬂﬁ’E'J‘]JiJ’E]ﬁI@Lﬂﬂcﬁ‘ﬂiullﬁ$ﬂ§3J'lmu1llu1§ﬁ'ulli‘ﬂuﬂﬁ
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woalmandm3y |  1iifu ML Mda Ma b ANu ANNEINIaIY
3owaz) Tsanmais @NNENY) | (@uas-1Ag3) | @l - *ju‘iu) vy | masmfunau
(Gerny) (g/em’) | (TEF) 3owag)
20 1 71.80 -0.13 1.69 0.42 5.18
20 3 71.53 -0.13 1.69 0.42 5.18
20 5 71.26 -0.13 1.69 0.42 5.18
40 1 71.15 -0.09 2.41 0.51 39.80
40 3 71.15 -0.09 2.41 0.51 39.80
40 5 71.15 -0.09 2.41 0.51 39.80
60 1 70.49 -0.25 3.14 0.21 74.42
60 3 70.76 -0.25 3.14 0.21 74.42
60 ] 71.04 -0.25 3.14 0.21 74.42
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a do 1 d‘ 1 a a v d (Y1 Q' Y d‘
mﬂmswﬁaﬂmuﬂmmzaummswaﬂwamnmmsmﬂcganmnunaummumuimumiﬂﬂ

Ssmseunianuunudes Tagldlalnamnanswuiuasndou

4 a L4 a o J v 3 a 09} % {
ﬂ151\1ﬁ 17 Waﬂ”l'ii]!ﬂﬁ13?71/]1\1ﬂTfJﬂWW"Uf’NWa@]ﬂﬂ!°V]LLﬂTJ“gaﬂﬂlﬂﬂﬂﬁum@\iuﬁ\luiiﬁuﬂ%Iﬂﬂ

Mmseuuianuunudes Iagls ls Tnamnsnswiuaisndou

2 ma AN manuades | Uszaniam
- HUWUY YosdNaTH MINMAS
nages L 2 b (g/cm’) (ESD) (3owaz)
1 72.77+0.03* | -0.09£0.02 | -0.02+0.01:| 0.42+0.02 0.99+0.05 42.75+0.07
2 72.68+0.04 | -0.09£0.05 | -0.05+0.01 | 0.65+0.05 0.98+0.05 14.95+0.07
3 72.85+0.03 | -0.09+0.01 | -0.15+0.01 | 0.33+0.05 1.00+0.05 43.45+0.07
4 72.55+0.06 4--0.05£0.03 | =0.15+0.18 | 0.47+0.05 1.00+0.05 29.75+0.07
5 72.85+0.05 -0.10+0.02 | -0.114+0.02 | 0.54+0.01 1.00+0.05 55.2540.78
6 72.85+0.02+ 4 =0:11+0.05 | -0.16+0.01 | .0.54+0.01 1.00+0.05 56.20+0.57

N8I = *AUAAY + ANUIAVUIATTIY

a a d = a o - v a3 2 gJ % =
A1319N 18 wamsamswwmammmwammmgmﬂﬁgaﬂﬂmUﬂaummumuTimmﬂ%

s ouuiauunueslasld ls laamngnswiiuasnaoy

Fananes anuaunsalunafnfunan (TEF) (59810) inam i (Gora)
1 80.80+0.05* 8.06+0.06
2 62.65+0.05 4.77+0.04
3 35.36+0.05 3.74+0.27
4 51.56+0.05 3.08+0.05
5 69.87+0.05 3.96+0.20
6 69.87+0.05 2.74+0.31

NNBINY : *AUREY + ANTEAVUIINIFIY
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A o v Y a 7 Y ~ N 2
Lllﬂ‘lﬂ"]]@ﬂ;lja‘i/]hlﬂ%Wﬂﬂﬁ?]l,ﬂi"lzﬁﬂmﬂ"I‘WV]Nﬂ"ILlﬂWEJﬂWW LAgN NN mamﬁwiugﬂ
4 a 1% @ 4 1 [
AUNITIDADDY (Multiple regression) Lﬁ’é]@T]“lJ1EJﬂ’JHJ?fZJWHT]‘iZW’JN‘i%ﬂUﬂ’JUJLf’{’ljiJGlgllusU’E]\iﬁﬁ

A [

Y 1 1 H
aounulsuanihiulsauss Tudsuaidsunlaslyl inanevauesaenuainves
a @ 4

v
v F 1 o 1 o
wamﬂmmwawumumiammumuwuNaa Gluﬁﬂ‘Hm%@N“] NU Tﬂammmuﬁmﬁlugﬂ

A@UMT (Coded equation) ALLAAITUAIT I

3 o ] o v o 7 v a
ﬂ1§1\iﬁ 19 ﬁﬂJﬂ"Iiﬂﬂaf’JEJfJ\ithﬂﬂﬂi‘Viﬁ (Coded equation) HAAIANNTUNUTTE 19T
d A 1 1 a o J @ <] 2 uy %
’s’ﬁﬁLﬂﬁ@“ﬂul%’jﬂalﬂﬂ%ﬂﬁuﬂﬂﬂﬂ!ﬂWWﬁHu%Nﬂ ﬂl@ﬂwﬁﬂﬂﬂl“ﬂLLﬂﬂ“Q’ﬁﬂﬂLﬂUﬂauﬂJ@QHWNu

Tsauass Iaeasmaouuiaunuries lae ¥ s laamngnswiumnaon

auM3 (Coded) ANNauNUsHueInils R’
AUMWAIUMENN
A b (MHMA09 - 119H) = 0.13 + 0.06(RM) 0.90
ANTUHUMIUY = 0.49+0.09(CD) 0.85
AANNIEDYTVBIDIATL (EST) = 1.00+ 0.0L(RM) 0.86
Uszansammsnusia Govaz) = 5593-10.38(CD) - 23.00(CD)’ 0.91
£ =}
AMMNEIAN
anuaunsolumsinhunay = 69.87 - 14.13(RM) + 8.59(CD)(RM) - 1.00
(TEF) (Fouaz) 12.28(CD)’
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ERIGE wﬁ True Encapsulation Flavor (TEF) (Saiyavit et.al, 2001)
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MsmSinamnaru (AOAC official method 925.45, 2000)
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