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Abstract

Use of plant essential oils for perfumery, additives in food/confectionary as well as for
pharmaceuticals and cosmetics is a growing market trend. However, essential oils are limited by the
instability of light, heat, air, moisture, and volatility at room temperature; cause essential oils lose
their stabilization and pharmacological activity. Currently, pharmaceutical techniques are applied to

enhance the stability of essential oils. Microencapsulation of essential oils by spray drying is a process
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that encapsulates substances (solid, liquid, gas state) with polymer. Product in the form of a small
capsule called microcapsule, which ranges from 1 to 800 micrometers. The encapsulation process is
effective in preventing evaporation, oxidation reaction and destroyed by heat, light, humidity and air.
Factors affecting the drying process that affect the physicochemical properties of microcapsules are
physical properties of wall material and process condition, the feed rate range 1-2 Kg/hr, pressure range
90-120 kPa and air flow rate range 60-90 m’>/min, inlet and outlet temperature range 150-200°C and
70-90°C, respectively. Thus, microcapsules of the essential oil by spray drying, it helps to change the
substance status from liquid to solid and this facilitates the transport process and shelf-life of storage,

the product also has good release control properties, increased efficiency and security in delivery.

Keywords: essential oils, microencapsulation, spray drying, wall material composition, process condition
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Udurenszren e dutnsiuensyive
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segUsEud 3,000 wia tnendnbaannivussunn P § . 1 .

- - - . NINWYININNLANA1NU LUSNYULLABINUNITANA
2,000 ¥Hauaziuszann 300 viaduinsureuseive i } " . . DR
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WU oil ducts, resin ducts wag glands 958 trichomes
(slandular hairs) (Baser & Demirci, 2007) Tuszau
goanmnssy nsaaihunenssmedeIsnisndu
freletnuisitenuazimnyas (Masango, 2005)
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WnfiunenseimeianialaUsznouniea1syiegiiain
figuszanns 20-100 win Faiaruuandisiuesnly
ANUNITHUINI9AL (Carson & Hammer, 2011) ﬁ?ﬁu
euszedulngazu1anNaITNgunes iuees
(terpencids) wazHilalwsnuess (phenylpropanoids)
wardIudoyIzUNIIINAITNGUBElTUNAN (aromatic)
wagozdvhiAn (aliphatic) usansiadl 2 nguwdndi
wuluthduneusene Ifunasnguuelumesily
(monoterpenes), WwaAImMasiu (sesquiterpenes)
LLazayﬁuimaqaaﬂ%wu (oxygenated derivative)
(Carson, Hammer & Riley, 2006) LLaza']'iaaﬂzZ]‘Vl%‘
naFannwestsunenszive wsiiiies 12 win
Fadulngjazfuansuszneundnlutsiuneysyine
wilndu 9 (Bakkali et al., 2008) Lwi"lumm%gaqmémq
Fanwmdldlaunanaisusznoundniiiesedaien
9719921AANANTUTUULDEMABBUATIUAULA AR
fgnsnedinmdu fregratu Snssenuiniiiy
wousTInENTsawsEignisunsiasyiis ouves
wuas (insect larvae #3e lepidopteran larvae) GR
wanasvanerialuluifulsawsifigniiasuiu
(synergistic) Tusariiletiifunenssimenuen
Huila 9 wuilifignsniedanmsandnn (sman,
Wilson & Bradbury, 2008)
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(Taxanomy of essential oil producing plants)

A A

wwmmmwﬁmﬁwﬁummzmsﬂ,é’ ﬁﬂigﬂ']ﬂ
agﬂu 60 296 LU Alliaceae, Apiaceae, Asteraceae,
Lamiaceae, Myrtaceae, Poaceae Way Rutaceae
Faduwedfiaunsandntinsiumenssmeldusunannn
figvmeTanmiiAuaedimuddymesugaamnsau
(Vigan, 2010; Hammer & Carson, 2011) 29AYBINY
e nmlunsramitiuneussveRensdifiannse
a$vanswesiuesdduuiinamnn lnsvaeiifivluad
Apiaceae (Umbelliferae), Lamiaceae, Myrtaceae,

Piperaceae Whag Rutaceae 1N15a3 19U UNDUTE Y

fiffanshaduduansnguildalnaniuess (Chami
et al, 2004) waziifunenssneiinanlsaniily
ndwaiifanuddydeniniuldlugaaivnsy
fograay dfuind (coriander oil) thuileu
dnnywd (anise/aniseed oil) thifufleunidnuny
vsothduiteudaden (ditl oi) way fennel oil
ﬁlﬁm AW Coriandrum sativum, Pimpinella anisum,
Anethum graveolens Wwag Foeniculum vulgare
RHIREEY %aﬁmméwﬁaeﬂmaﬁ Apiaceae wazdigns
neTaniiddnyie AuideuuniliSe (antibacterial)
Frudos (antifungal) AuNgiSe (anticancer) way
fla¥a (antiviral) wagdamudninfinluanadu q 1
oglu3d Apiaceae AflgnsnisTanmiidrdy Ay
puAdUNUR (chemotherapeutic) @Aulasa (antiviral)
Frudegadn (antimicrobial) funisnonaesiug
(antimutagenic) A1uayyadasy (anti-oxidant)
Wa¥AIUNITONLEU (anti-inflammatory) yonand
TutlaqUudsiifiviiogluasd Apiaceae ¥runldlu
nssnwlsaald@dniauuaynasnausniau (intestinal
disorders and bronchitis) loun Mentha piperita,
Rosmarinus officinalis, Ocimum basilicum, Salvia
officinalis, Origanum vulgare, Melissa officinalis,
Satureja hortensis, Thymus vulgaris wa¢ Lavandula
angustifolia (Burt, 2004) drufuoule (Cinnamon
oil) lea1niiy Cinnamomum verum EJE“J'SL‘LJ’N@‘{
Lauraceae wu3nflarsgiuea (eugenol) vJu
asAUsEnauvdniiruddalunsiudouuniise
(antimicrobial) wag@uuziss (anticancer) fi%
Ma18vdnv0999d Myrtaceae fiflaaudidey
NLATYEA Feg1uu Melaleuca alternifolia,
Eucalyptus globulus, Syzygium aromaticum
(Eugenia caryophyllus) wag Myrtus communis
fifinsadradtunenssvedigndnistinn o
Fuiouuniiise (antivacterial) ruidiasn (antifungal)
Frudeson (antitumor) AnuuzL5e (anticancer) Lag
fnulasa (antiviral) (Burt, 2004; Hammer & Carson,
2011)
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14 Poaceae wioaluIANRg" (grasses)
Aivunensymevanevdininsiunylad (emongrass
oil) (1nAU Cymbopogon citratus), dtungladney
(citronella oil) (31n#u C. nardus) kag palmarosa oils
(@106 C. martini) ansdrdayiidignsnidnmuesiiy
’Nﬁmfjﬂ oA citral, geraniol wag geranyl acetate
Faflqnddnudesuavqnsdiunzide (antimicrobial
and anticancer properties) a':mif’]ﬁuﬁu (citrus
oils) Megluned Rutaceae drusnazlsnndiuves
Waonwa (fruit peel) Usznaunigansiail limonene
waz linalool ansddamaniiifneawlunisiude
ﬁ;a%w (antimicrobial) @1uAI1N19A Geraniaceae
way Santalaceae fiduliifid ey Ao Pelargonium
graveolens Wag Santalum spp. FaUsznouday
arsafifiddayfe geranium waz sandalwood oil
(Bedi, Tanuja & Vyas, 2010) uenannis Seildnmanesd
FthifunenssmeiitanuddyAensd Cupressaceae,
Hypericaceae (Clusiaceae), Fabaceae (Leguminosae),
Liliaceae, Pinaceae Way Zygophyllaceae Fadl
auinaulalunistinanyiddedueeneds (Hammer
& Carson, 2011)
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UniunaussmeiuaNdIAgynIAsegialy
FTAUYAFINNTIY
(Essential oils with economic importance in

medicinal industry)

Hagtuiduvensemeddldsuauiely
msthanltlugnanvnssuvesnau (perfumery) uay
WAeNAueM1s (food/confectionary) wazluaiuues
fa1ne (pharmaceuticals) LazLA3e3d974 (Cosmetics)
Aldsumnullenedag AsviiuTueg1eTImEives
nsldisunenssmenldfundn st Tnsiany
naMNsIULA3esd191 (cosmetics industry) insld
ayulng (herbs) LaziAdeama (spice) LU
11nTunILINEAATUNIRY (skin creams), ATUUIN
(balms), wyuy (shampoos), ayj (soaps) wag
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n1sussndu (perfumes) Tusefugmamnssy tsiu
wamzmagﬂﬁmﬂﬂuqmammimﬂ%ﬁu (soft drink
companies) 5’1ﬁummsmmﬂumiaaﬂqw‘éﬁﬁﬁ@
Tugnanmnssuenlumnissuil 20 (Cragg, Newman
& Snader, 1997) finsldnanimgianalsuisosii
(aromatherapy products) szuvUs WNulUITIU
(traditional systems of medicines) wagszuun1sLY
81191800 (complementary systems of medicines)
Fardeldsueuiieufsnnniululssmaanigonsn
Uszinalunivglsy wonsnn waviewle dudseney
YeInaIngAaIMNIsIENTiTyarieiosdunoaans
loun U%ﬁﬂuﬂdu pharmaceuticals, medicinal
supplements Wag nutriceutical (Nakatsu et al.,
2000; Hussain et al., 2008; Teixeira et al., 2013)
YsfunenseveTingsld (> 70,000 tonnes per anum)
NANSTOLIINT UTITa Buiey wavdu Lagaunse
HERlAA1NN1TUgNIAYINGITUVIA winsHaRUnsTY
weusywedanunsandnldvhlaninennizlulsene
poamIay wnade dulailide Ine Asden wonsnla
w31 38U Winea awu 3end wesiu Sade
wiha Yenaund uazUiiidanu fegragutingumey
sieuNnyiay (vetiver/khus) nung (clove) nglad
(lemon grass) Wuaan (basil) wasTuag (celery oils)
ﬁLmémémﬁﬁwé’iyag%uLﬁa druausazii e
WHuwnasuglunisudalsauus (rosemary) ild
9N R. officinalis drutnsiuneuszivelns iy
(geranium) waztaasuiluulsa (rose geranium) azlea
910 Pelargonium sp. Fadufivuszduvesoning
dunhuiivg (tea tree o) a¥ldanUssmroaaiaside
WazLIa ezt suawAes (lavender) avuanldan
uauglsy wuouiUssmemaniidulssmaiiy
Q’ﬁqaaﬂwé’ﬂimmawwﬁﬂﬂwamzma (Bedi, Tanuja
& Vyas, 2010) fthfunensvineUsyana 300 wiai
fanudnseolrsugia (Bakkali et al., 2008) tsfu
vewsymeiinsnamnnuasdyasmaaswgia leua
YrsTud (orange oil) (C. sinensis), 5ﬂﬁuazmm1jzﬁﬂu
(corn mint) (Mentha arvensis), 5ﬂﬁuLUULUai‘§uﬁ
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(peppermint) (Mentha sp.), drsiugA1auad
(eucalyptus) (E. globulus), dhsfumelnsuen (citronella)
(Cymbopogon sp.), ‘LE’lﬁuﬁﬁ,J (lemon) (C. limon),
5’1ﬁumuw§j (clove) (S. aromaticum) Wa¥N13Ys
(camphor) (C. camphora) wenanigfinisSunan
dhifumenssinesy 9 Wisnnty Ieun basil, clary
sage, lavender, sage, thyme, tarragon, chamomile,
wormwood, coriander, fennel, dill, celery, anise,
ajowan kag cumin oils (Hussain et al., 2008; Bed,
Tanuja & Vyas, 2010) gaﬁwaﬁwﬁummzma

K] |

md’lﬁ%uagﬂULmaaﬁwémi’man (source material),
mmu’%@mé (purity), dutsznourosindumenszime
(composition) Tasulnsvansviafisidneniwlunisih
wmAnseRugnamnss Inslaneihduneuszedi
IFunanfivanulng wdfianmsondminduneuszme
lown 29d Apiaceae, Lamiaceae, Myrtaceae,
Poaceae, Rutaceae Fafiminuddyuazaisaasy
ilotanUszgndldlussuuenayulng fegraves
drstuneusywedidanuddy teud dsuldedn
(anise seed oil) (P. anisum), ﬁwﬁuﬁluiw (caraway)
(Carum carvi), Yrsfuingnen (black caraway) (Carum
nigrum), ﬁwﬁu?im"wuﬂ (cumin) (C. cyminum),
283n1lU (oregano) (O. vulgare), n1ung (clove)
(S. aromaticum), i3 (tea tree) (M. alternifolia),
Srsuaning (coriander) (C. sativum), Yrshunas
(sage) (S. officinalis), summer savoury (S. hortensis),
5’13‘]’1411/153‘1/\1? (sweet basil) (O. basilicum), fennel
(F. vulgare), st (thyme) (T. vulgaris), vauou
Y153 (lemon balm) (M. officinalis), Ui Sug
(peppermint) (M. piperita) waztindugessiy andlallud
(german chamomile) (M. chamomilla) (Hammer &
Carson, 2011; Hussain et al., 2008; Bedi, Tanuja &
Vyas, 2010) Tughuwonsdiiidneanlunsadmish
nousyndn laun Cupressaceae, Hypericaceae
(Clusiaceae), Fabaceae (Leguminosae), Liliaceae,
Pinaceae, Piperaceae, Rosaceae, Santalaceae, lLa¥

Zygophyllaceae MUUUNTUNDUILINEIINIIAUD

fimmaniidadnnudfglasanizauaudilunsdu
gnayulng (Hammer & Carson, 2011)

\osandesfaveninfuneussieieninu
Taimeiianuas audeu 81nd ALTY uasdll
nsszmeldfiguuniivies viliintugnydeanin
LLasqu'évmmﬁﬁwm (Peanparkdee, lwamoto &
Yamauchi, 2016) Wifianstiunnuassliiuiisiu
nousEeAe n1sdesnisiineendinduuartesiu
nsszmeTestusedsnsane 9 wu nsiuly
Aauzfidaaidn n1sfdaeendiausenainnivus
U359 MsiAvEnwd gumgiisn MensiAvasd1y
sondinduadlutiniuiiofiunauasia (Judy
nslulasteunaugiadu 1WudniBnsuilstaiinigia
uUsggndldifiodiuaunsivenindunensyivedn
#28 (Casanova & Santos, 2012; Choe & Min, 2006)

lalasteuuaugiaty

(Microencapsulation)

lulasteuuadgiatu (microencapsulation)
& % o & &
Junszuiumsvieiuansnilanuslluveauds voamad
= [22 ¥ a 66 ¥ i @
souianienadiueseglusUvasuaugaruiniin
Sendn lulaswauga Feflvuinasus 1 auiia 800

I PR o a a
Lulaswns Wunssuiunmsvieiuansnidussansaim
lunislesiunissswe nsiauiseneendndu way
n3gnina1elaeANTaU LA ANNATY LageIne 3
A ) A O a
Hgdnszeviiatlunsiiuinwsnnlgudeuaniug
a1s9nvesmanduvewdidaieiiuainuayain
lunszurunsvudsiasiivine wenaintndnsoud
A vo wa i
nladadinuantalunisavaunisUantaes awise
WinUszansainuazaulaendelunisiidsenls
aagnivilbilulasieusaygadudumalulagnd
nsiuegesalliewmargninunldetunivansly
YAAMINTTUAN 9 LU OAAIMNTINBINNT BRAINNTTY
= ° @ v .

¥ LAZEAEINNTINLATEIE1979 LUUAU (Kausadikar,
Gadhave & Wanghmare, 2015)
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dauusznauvaslulasualea

lassassvadlulasuadya Usznousig 2
drundn fie ansignaieviudaduvesmarvidevesuds
138177 @13WNUNANN (core %38 internal phase) kae
asildvierudadindenns q Bond1 msievu (wall
%38 coating material) yiliiAinn1sWesudLdu

Monaonuclear

A 1 lassaaveslulasuauya

Polynuclear

lalasuetgadsaninsaduunuszinvvaslilasuadya
puilassaild 3 Ussiande Tassadaoyniafen
(Mononuclear), Iﬂiﬂa%ﬁﬂawmﬂi’m (polynuclear)
waglassadnaoyniavatedu (matrix) (Barbosa-
Canovas et al., 2005)

Matrix

fiun 90 Functional coatings: By polymer microencapsulation, 1me Ghosh, 2006, Weinheim: Wiley-VCH

Verlag.

=) 14 ad 4
nawseululasuauyaneITW UL
(Spray drying)

Uagduisnislulasiounaugiatunaieds
19U W UK (spray drying), spray cooling/chilling,
extrusion, fluidized bed coating, coacervation,
liposome entrapment «Judu wimadiafifeuld
11NTignlugnaIMNTTLeIMTUALENADITN UL
\losanlddunud Bnrsligsenn Suszansam
Tunsfinifiugs (Ferreira et al. 2016) ot
uunAaATNsEautunseueiinaney
Lulasuaugasiedsviuuiadundn
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Tunaunsnseululasuaugauiduauseie
v ad 1 4
AEATNUUIY

nszuIunslulasuaugautume IS UL

v o
(Y v A [

fi 2 Fupoundnie Tunoud 1 mawIeudiaduvie
thifulu (oil in water, O/w) T l#Bifaduiifanunsa
ffvihdunoussmeldd Saanuasia anunsoda
diedesmiuuislunszuannsdaluld duneudi 2
nsrvIumsnuwiadunsiuddaduniuninuiougs
pgeTInig lvithdsaraeansnediaduluignia
meuensumeeonyiliAnusuidsteruihiuiadu
Tnnanielu KAvDINTZUINIHINA YT
ogluanurvesvadlvinanedundnfuriveudaiidy
Hawisuazanasglalaaudmsuussanansine (Chen
& Mujumdar, 2008; Gharsallaoui et al., 2007; Risch

& Reineccius, 1988)




Core material Homogeniser Heated air
N or gas
Solvent 0 0 0 00 'i‘
+ Mix tank
Shell material /l\
. S
Cyclone
Powder
Collector
Drying Chamber
| collection
Vessel

A 2 TussunswsedlilasuaugainiularasusanaumeIETiuLAS

fin 970 Encapsulation of cosmetic active ingredients for topical application--a review, Ing Casanova and

Santos, 2012, Journal of Microencapsulation, 33(1), 1-17.

HAYBINTTUIUNITW UL s B AMaNTANI9LAL
neamvaslulasuaveya

AauENURAMIAATNIENIN U UTHNaNERs
wazdsgAnBainnisinuivingy FRIERNIGEZATRIY
aun1A bulk density wag tap density AADAIUNT
audurenslulasuaUgadudnasoainunsd
ANazaIntun1svuds aasaludsauduyuly
mawan dafomadtadutafeillflunsussiude
fiunnan ol atinszurunsruwis Usenoudae
vanunszuIuNsEes Ae Mstloudadiaduituaies
Wuwisr1wiide (atomizer) Winduazoslosaiin
\Ein mssuuriaogumpiifeuniirdadutadvddry
Tunsszmeiieanainaresslesyinliifnnslalng
wAlga lneAuAuLazdnsINITinaveseInNIAle
vivhilunsadndulviazessresindeudiluduia
aseunazthnauisnasglelasu fereudinglelasu
nslulasuaUgaizgnanaanutuasiisgungison
P198N FeNnNTEUIUNIT IR UG LA TN
anauifvasndlalasuatsa fail

ansIn1stau

Sasmsteuiioullulasieunauyadueg
5EWIN9 1.0-2.0 AlanSusedalus (Laohasongkram,
Mahamaktudsanee & Chaiwanichasiri, 2011)
mnfiudnsnsdeuaziliviinaazesslosly
3o uuisiivungs sumglinnsluisandias
inlAnfduviaviuasununalstesdanaliusuin
wAnnafildiviades Snvailuiaauduly
NIZALK: fennuduiinanduaseaunsiivesingy
Faduasununans InevhluTinmanuduluawis
Uszianuauiialiaasiiy 4% (Goyal et al,, 2015)
Snvansiiusasisilunsteuiegeilieynia
foualiasinane Usvoausnas fgngugs il
bulk density uaw tap density v83aeildge il
bulk density Fudunnunuiuduuaz tap density
Fadumnumunuvduezduadofifnadevunn
warUTnalunisussgvievuds Seavdaanszviuse
Anennlunisvudaazauyulunisvuds
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AUAULAZINIINT AVBIDINA

Tngluaduduiideuldlunislulas
iuuaUglatusgsEming 90-120 Alathania nsiiia
auduilismsnaglunsiuusiaiuty guly
miviuazeeeevilanain1sayauveUiauIIN
wifsvosdaaTeamiuuieddldUiinandnnaninnisuan
Wit deanmsanaududsihliUinanananas
yuneyMAananinusdamdeisyninseynaia
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