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ABSTRACT

Study of microwave drying technique effects on dried holy basil leaves was done with
microwave tunnel power 1,800 watts at frequency 2,450 MHz and conveyer speed | ms .
Comparing with blanching in hot water at 89-91°C for 180 sec, holy basil leaves sprayed with
water at the ratio 1:1 (g of holy basil leaves/ mL of water) and dried for 180 sec could be used
instead of blanching. It could be reduced peroxides activity to 26% and moisture content to
28.69% while total colour difference very low (AE* =8.75). When drying further in the
microwave tunnel for 21 min, this technique could be used to produce dried holy basil leaves
(7.63 %moisture content, a,= 0.3, AE* = 9.8) with 12% yield and low amount of microorganism
(1.6x 10’ colonies/g of total colony, and 80 colonies/g of yeast and mold). Dried holy basil leaves
from microwave drying had eugenol 280.11 ppm and an antioxidant activity 52.13% DPPI assay
and 46.50 mg vitamin C/g dry basis for FRAP assay. Dried holy basil leaves were able to

absorbed water 9 times on their weight and had colour value a* equal -16.45.
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oy el { = &4 Ao o oy A ! dy
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o Ay Y a o By 4 z ° @ A 3 o
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(Simon et. al. 1990)

MoRUTY0INYATENA Ocimum ﬁi‘imﬁwmamsﬁ’ﬂuﬂamIanf{]mgﬁ'u A1UTOUYNDON
T 7 ﬂfju 1éun ﬂfj:u Sweet basil #3® Tall slender types ﬂfjil Italian basil H3® Large-leafed
robust types mj‘u Bush basil #30 Draft types ﬁﬂymﬂm:uﬁmm:gu ﬂfjJJ Purple-colored i
SnIZNGUI TIZATIBIY Sweet basil NG Dark opal va0g lungu purple n?;mzﬂﬁ'wmqu
(clove-like aroma basil) Wuaoiu ‘I‘E:Nﬁu'iz?'l’.h\‘l O. basilicum Wz O. forskolie ﬂfjll
Citriodorum types ﬁﬂymznﬁuiﬂﬂ51ﬂxauau (Lemon-flavored basil) uazﬂtjtu Thai basil #59
compact types ﬁiﬂﬁuﬁﬁy 1éun 0. basiticum var. thyrsiflora (Simon ct. al. 1999) ﬁ'%szga

¥ [
Ocimum M1 7 nqu uaaalunini 2.1-2.8



mwﬁ 2.1 ﬂfjll Sweet basil

N Anonymous. 2008. “Sweet basil oil 1132 1.” [Online]. Available :

ttp://www.lightandscent.com/puree tial 22 .ht

[

o . _ ,
MNN 2.2 N Italian basil
N307 : Gernot. 2001. “Basil (Ocimum basilicum L.).” [Online]. Available :

http://www.uni-graz.at/~katzer/engl/Ocim_bas.html.

E¥S

L R .
MAWA 2.3 N Bush basil
31 : Peoria Gardens Inc. 2008. “Herbs.” [Online]. Available :

http://www.peoriagardens.com/herbs.html.



M 2.4 ﬂfi‘ll Purple-colored

A7 : Dan. 2005. “Plants for 2006.” [Online]. Available :

http:// ee.ifas.ufl.edu/News20columns/200620 t

] . ".
MNA 2.5 ﬂtle Dark Opal

N : Deborah. 2008. “Bountiful Basil.” [Online]. Available :

WWW,ga v/ uide/brow / 1a]/296.

MWA 2.6 NGu Citriodorum

31 : Burns. 2008. “Basil, Lemon.” [Online]. Available :

www,pantrygardenherbs.com/.../9/index.htm.



MW 2.7 NG Thai basil (NZINFI1V17)
A Anonymous. 2005. “Greenary Thai.” [Online]. Available ;

http://www.oknation.net/blog/k m/2007/10/03 /entry-3.

MWN 2.8 NGu Thai basil (NZINTINAY)

INE Anonymous. 2008. “Krishna Tulsi - Holy Basil.” [Online]. Available :
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Caryophyllene, B-Elemene, Caryphyllene, Borneol, ©-Salinene 1@ Eugenol (WA 2542, Miele
et. al. 2001)
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Lawrence HagAmy (1972 ) wunosnlsznoumanivoniniunoussimoan O.basilicum L.
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¥ v
msanainiuveuszmonnaeuuaziiies (Godefront et. al. 1981) 35msafmiiuvoy
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nnswaunsAinauiamsiesiunisiiaoondiniuveniniumeuszmed 1dnnnzimsn
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Az TSz sEnoudvmsnaluyiia Ocimol, FEugenol, Methyl
cugenol, Linalool 1182 Methyl chavicol W “éﬁﬂ Eugenol Linalool tieiz Methyl chavicol 38W1
Tuluaavesiu - nuwsiidmisznouveniniumoussme annsauseemiy 7 ¥iia
1dun

- Central

- Eugenol

- Methyl chavical
- Chavibetol

- Methyl eugenol
- Bisabolene

- Eugenol/ Sesquiterpene
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viiumouszmoninlunzmsmiuansaua 18 4 yiamumsminannlegluly
Aziw31 1410 (Hiltunen and Holm 1999)
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Brophy uagame (1993) Anumitiuneuszmonnlungins (Ocimum tenuiflorum) wian
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¥
GC-MS Tanl% DB-5 fused silica capillary column WuNHy3maniiuneuszive (Fevaz 0.2)
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ez 50 Linalool 1122 18-cineol iuAUATIAY
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pansznavveananlunsnlneld
=2 ¥ : - "
Lin UAa% Brewer (2005) AnyIWaniznuvoinisadnaleleiwazlulasniniinane
M -1 Vow o W Ao A " 3 oo A a
AUNINUBINFUTL NUNHIFIUMsaINdI0 lu Tasii@duiniimsaindiudsou nau
= = v a ¥ IS =) ' b4 :
sa waziSunansaneansiinvesiinalndle lulasviidsuganimsaindie et nay
¥
U1
3 H = o VY o = i 9
Marsaioli  HAaZANE (2006) ANHINITNUHIOIUAA AL (macadamia) A20TuTas1an
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3.2 MmN

- 2-methoxyphenaol (guaiacol)
- Hydrogen peroxide

- Phosphate butffer pH 6.0

- Dichloromethane

- Folin-Ciocalteu

- Galic acid



- Sodium sulfate anhydrous (Na,SO,)

-N,

- 2-methyl-3-heptanone

- NaOH

- HCl

- DPPH (1, 1-Diphenyl-2-picryl-hydrazyl)
- Sodium acetate trihydrate

- Glacial aceticacid

- TRTZ (2,4, 6-Tris (2-pyridyl)-s-triazine)
- FeCl,. 6H,0

- Vitamin C
i 1
3.3 gUnsaliaziniedile

- 9 Tuad luTns19W (Microwave Tunnel) A0 2,450 WnNz1E5A s 1,800 Tad
Taglduuntinsou 3 uuniinsou

- m‘%‘aﬁﬂQquﬁuw%’aﬁé’uﬂnm (Infrared thermometer) %0 Chino
ﬂszmmﬂﬁu

- 1A3993A32A1201AD311DAAIA Novasina U thermoconstanter UszimAa ida@suay

- 1A3093Ad JU Minolta meter, CR 300 scrics

- é’au?mswﬁﬂ?mmmm?;u (Hot air oven) 10 Memment Uszimetioesiiu

- inﬂﬂﬂ31M§u (Desiccators)

- inSeada lniih 2 dumis

- inSeaFaTiih 4 duomia

- Water bath

- 1504 Rotary evaporation HAR 1A0U31M BUCHI Vszmaaimaasuaua

- Thermometer

SRTRITOREATIRTSR!

- ;ju@ﬂmmﬂ (Vacuum pump)

- ﬁw&mﬁd (freczer) -18 "

- Homogenizer (MSE) W3 puA U homogenizing flask (100 1aAans)

-insoamiinTa I Tniinos (Spectophotometer)
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- 1750311 (Brender)
- Stirrer
- IN509 Gas chromatography — Mass spectrometry (GC-MS o Agilent technologies)
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naapUAUlT591 (ANOVA) naznlSsuifvunnunand1avead 1R A 1055 Duncan’s
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min) ilmndoui Ao Ma@idon A0dIT DB-5 MS Quad (150°% Maximum 200°%) MS Source
( 230"y  Maximum 250°%) (AAu1ad91n Sompoche, 2004) LAZIATANANZING 111339317

= = o a =1 @ " a 9 = Y o " e‘.‘f ‘:
nivuiounumsananziviaa inuaeten ldluvaadyudnihlldluTnganuduins

Wy & 2l e ' v o a 0 ° @ 3 '
Tidwau aimiwnudedemsadaigungi -18 ‘o dmsuldlunsnaasaelil Tau
nATOUANUMIIIN IUuMiaweyyadase DPPH (1, 1-Diphenyl-2-picryl-hydrazyl) @70
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Holy basil : water (g:ml)
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Drying/Blanching time (sec.)
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HWB = Hot water Blanching Holy Basil leaves
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Hueyin SDB = Spraying and Drying Holy Basil leaves

HWB = Hot water Blanching Holy Basil leaves
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4 o pyy s a A4 a2 ¥
=4 ﬂiﬂ\ﬁﬁ1‘3a$ﬁ1ﬂ'ﬂ'ﬂﬂﬂIlﬂﬂ')uﬂ'izﬂ”l‘ldﬂ‘i?NL‘UB? 40 HAZHUININNUADNIEINIUUD
a &
4-5 9N 2 N33
' ¥ b4
6. 1Y Sodium sulfate anhydrous (Na,S0O,) 1:1 w / w iN@gag 100NN UNOY
ITIHY

7. MIM352IMUANAZAIY Dichloromethane A0 N, UMD 4 dladans HUM

= ° A o = s = = :‘ o o by
gangil -20" % e s i) Sinaazsiinveniniunonszmon 14

q
1

A1n593 GC-MS

a ¢ < : O 4
M3InTIzHeIndszneumunNve U NI HINl UNZINS 16 8IR5 D3 GC-MS
(Gas

chromatography-Mass Spectrometry)

andumsinazv
GC 1 6890 (Agilent technologies)

MSD  :5973N (Agilent technologies)



OVEN : Initial temp : 35™% Initial temp : 0.00 min

Ratﬁps:
i Rate
1 4.00
2 20.00
3 4.00

FRONT INLET :

Final temp Final time
120 0.00
210 0.00
230 20.00

Run time : 42.35 min

Mode : Splitless
Initial : 230"
Pressure :6.74 psi
Purge flow :0.0ml/ min
Purge time : 0.0 min
Total flow :3.8 ml/ min

COLUMN :Capillary Column
Model number
Mode
Pressure
Nominal Initial flow
Average Velocity
Inlet
Outlet
Outlet Pressure
SIGNAL :
Data rate
Type
THERMAL AUX :
Use
Initial temp
General Information :

Tune File

: Agilent DB-WEX, 0.25 mm* 30m* 0.25 um
: Constant Flow

:6.74 psi

:1.0ml/ min

: 36 cm/sec

: Front Inlet

: MSD

Lvacuum

:20 Hz

s test plot

: MSD Transfer Line Heater

- 230°%%

s atune.u
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Acquistion Mode
MS Information :
Solvent Delay
Resulting EM Voltage
Scan Parameters :
Low Mass
High Mass
Threshold
MS Zones :
MS Quad

MS Source

: Scan

: 5.00 min

117647

:30.0
: 500.0
. 150

: 150"% Maximum 200"

:230°% Maximum 250"

6.3. MIAMUIUANUTUYUVDI Eugenol

NMIAIHIN

Cix AsxVixr

Aix Ws

. v @ d as " @ 1 @ '
W Cs= anudududninivesdiedis (lulasndudensudadia: ppm)

Ci = ANududUYD4 interal standard (luTasniudensufioga: ppm)

g a:i Y ar "
As = AuN1dHinv0R 100719

: A dg ve .
Al = Wuﬂ1WWﬂMBQ internalstandard

Vi =1/531@5904 internal standard 7114 (luTnsans)

: @ w 1 - o ar
Ws = IMUNA00197 19305121 (n53)

r = Response factor ~ 1
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7. ANUANIAIUMINUMI00NTIATH DPPH (Murakami ct. al. 2004)

aw30 TUMIAIUNITOONFIATY 2, 2-Diphenyl-1-picryhydrazyl (DPPH) 921433 11510911

. 1 @ b= .=§
1au Murakami 1z (2004) Taviindnnisiie msazais DPPH sxiidiiamns Fagandu
¥t o " o e Y ° = Vet o Y
ueraldn 517 uluwas lunsdidedemsadaiifigns lumsmawoyyadass 183 szl
MirauAvems aza1o DPPH vwadldinnnidaedumsaiaiiiigns lumsiaweyya

dasz1avion

=
7.1 manil
1. e15aLa1u DPPH ALty 0.8 Haaluals 0.12 Haaans lavasanaasd

2. Ynladednmsana uazlanaolsiimu TaehiilSinasmsazaroiiinlfase
o '
sauvanuaiiu 1.2 dadang HUADY511A5TIMV0IRI0E 1 m s AN ALAZIDF 1L AN 11T LT
40% ADANINY 1.08 fiaaans

Yy o A . o o Bya ay -
3. Hﬁn1HLM1ﬂuﬂ?ULﬂEBGNﬂn (Vortex mixer) ﬂﬁ“quﬂqmﬂqfﬂﬂaa 30 UIN
o ' =) ~

4. IamaanauuaInaNue1Inay 517 wluwwas Taolfosiuea 40% 11y Blank

«u

' ¥
5. annaanuannselumsdiumssendadu Taounus luaumseai

NIATUINU

anuamsalumsiumsesndadu = 1 - fhmmvﬂnﬁuuﬁwmﬁmthﬂx100

ﬁmuﬂﬂﬁmmwawaﬂﬂmvﬂﬂ

= qt/ d
8. m1ummm‘lumic%’fmaaﬂcumwnﬂaﬁn (Ferric reducing antioxidative

potential, FRAP)

a a o da ot 5
msuATzRaNuaunselunsdueendindumessn 11953510900 T00 Benzie as
= [ a ' [ = & de
Strain (1999) UHANNMIAG gaNuAIITIYeIRIBdImIaialumsdwesndiasuumaisn
4 o o 4 & o aan [ - =
(k") Tilumlos¥a (Fe™) davziinl§asmdumsazats TPTZ neldaniaziilunsa ifa

¥

miliznoudaouniminiu uazannsoaanaunasldn 593 1 Tuwas
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8.1 mMs5iA

a @ o ¥ g 7 5
1. ordmn 1Ivines (Acctate buffer) pH 3.6 AN 0.1 1ua15%9 sodium acetate
¥ . -
trihydrate 3.1 N33 WANAY glacial acetic acid 16 faaans UsuilSuasalorindulfiiy 1
ang
2. Miaza10 TPTZ (2,4,6-Tris (2-pyridyl)-s-triazine) ANuAuYY 10 Faalvars lu
a a ¢ o [ aooa
HCL ANudnd 40 Had lua1s %3 TPTZ 0.156 n3u azaiolu HCl Awdudy 40 fas Ty
o o = a an
a5 ualsulsuas iy so daaans
s as a
3. 1502210 FeCl,. 6H,0 ALt 20 Hadluari a1sazain FeCl3. 6H,0 0.27
¥ "
N5y azanelumihnauudSudsnas Iiilu so Gadaas
4. FRAP recagent
A o qu’:' o o " 9 9 - Yt @ ] Y
waumsazawims oy Pinauadsnnanudiedu Taoliisasiduvesesdima
s a - o r-é
UviWes: @sazaiw TPTZ: a3azaw FeCl. 61,0181 10: 1: 1 TaodSunas awdidy aq

b =) ] w
vapuaIonminniu

= = () =]
8.2 maasunswlinasginmiug
L dnlamsazaemnasgidaiiudlavasanaass Tavlduaaznasailnnududy
3.6,
¥ 0
9, 12, 15, 18 luTnsnsumeiiadans udnlsulSuiasdrotinauliivsiassanlunsas
vaoailu 0.1 addns
2. IANEIAZA10 FRAP reagent U311a3 3 Hadans
Y Y o A AT oy -
3. wanliinAudnnseanaua Pnguuniivies 8 wii
4. Jamganaunaananuenanau 593 urTuwas
= o ar o 1 " Y a =) ST | 1
5. Wounsanuduiussznivmnsganauumanulsuadmiudlumioo

lulasnsy

=Y a o dey s v [
8.3 MsIRNzHANUENIDIUMIMuUMseand a3 nludaeg19msava

1. nladiedaesana YSuas 0.1 Sadans
2. 1@Na5a2a10 FRAP reagent 1517103 3 fiaaans

VY oo Y A &y Wi ay P
3. Nan‘lmmnuﬂ'wmsmwaumm"l’mqmﬂquwm 8 1IN

4. JamaanauuaInanuoIINaL 593 1 Tuwns



8.4 20819015 1UIN

° =Y @ da s v w [
MsAnuaNummse lunmsdvesndatumossnvesdiedadsana auyany
a a a = o 1 P VR a o o ' )
ue laothmnsganauuaan laninmsinszy ude 8.3 vwmum luaunsdunsg
' . v
nldnansvhinasgwdaiiug danwi n2 Tasidedunsanauga
=Y o o 0 ar ' 1 as 4
NNMIIATIEHAIBasanalunzms i ldminisganauuaaiiiy 0.505 e
o c; 3 - = - | (Y u’: U
i humuluaumsi 1dnnnsvinasgudaiug Ao y = 0.1259x+0.0238 §317uf1 x = 3.8
Haansy
tuladredemsanau 0.08 fiadans sanuansolumsdunmseengiasuyos
=Y o o =Y ~ a a8 o ow
WoIINNUINNIUT 3.82 Hadniu
auladletamisanau 150 Haaaas veiaNuasn lumsaunisesndiasy
da o a =Y a a oo
YaundIINNVIATUA (3.82x150)/0.08 = 7.162.5 Jaansu
. ¥ v
Taundmodamsana 150 daaans W9 lunzng 5.591 nSuims s

td v
AauIN lUNZING1 5.591 RS vinuya adanvansalumsdunmsesndiadu

vourasIniuIaiiug 7,162.5 /5.591 = 1,281.08 iinanfaimiudaeniuaisaca

= 14

=

=

=
= 08 y = 0.1259x + 0.0238

=

- R? = 0.9995

) 0.6 1

1
=

AINIIGANA ULTIN

0.4 -

-~

0 T T T T A ——:

3 6 9 12 15 18
Pnadaiug (lulasniu)

: = a A = o
M 02 nsmlnesgiuvesimidudlumsiinaedanuaunsalumsdiunis

=Y o o=
ponTATUvounaIIN
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= = d

1. mMinaeudSinavesgaunsed
a A A A
L1 MSIATEHIHITIagAYaLAZIMINIZIY D

1.1.1 9Unsal

=
- VTUIWIELTD

v
o

~ L3 - o s an
- 1]ﬂlﬂ63‘1j‘§'ii]u1ﬁmﬂi‘li"ﬁ 200 UAANNI

L]

A3

o = o A Aaa
- MARAVIININAADS 15% 9 linaans
- Qanaaand mivailuaenis
4
- Upanadoa 70%

o a aa
Wanan vuia 250 Uaaans

FOUANAS

¥ E
- @ Laminar flow

YV
- # Incubator

-

1.1.2 aav1stapave
- Potato dextrose agar
- Total plate count agar

v
e

1.2 M3A50aeuU51Nui11IUaUNTIN 1A (Total plate count agar) (AOAC. 2003)

ada d
1.2.1 351A912%
v o a oW o ' o w " Ay a Pl w ™
1) l5ueanoaad 70% RA%oUfI0013 GNAI10619NABINITIATIEH Wiin 10 NSy
Tdganaa@nuunieasa
oo a ¢ A a aa o - Y Y o -
2) i 139 5w 90 iaaans dnnanay sy Tann3e9 Stromacher

' Vv 3
3) Miladreonannauudl Taoimiaudunoudil

3.1 Taadlunaearivnaos 54 151w 9 iadadns (dilution 1:10) US1na 1

¥ ¥ 3
" = o o a o o o o
3.2 Gl’cﬁnmwmauu%‘ammmm‘swszsmmgaumamwuﬂ 297U U 1
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¥
') ' a an [ o o o
33 Tidulagamisdodisninde 3.1 1 1 fiaddas ldlumasmiames sy
Y31 9 1iaddns (dilution 1:100)
oy ov o " 5 a aaon i : - o =
3.4 Unlmidrediannde 3.3 11 1 fiadans Tdlumasatiamaos s Usu 9
Hanans (dilution 1:1000)
oy LY ' vV 1 -; u‘/‘
3.5 Yulathae01391n90 3.4 Tdnumizidons 2 91y
$Y) ¥ ¥
4) INDIMIIRYAND plate count agar NnaouMamdITgumgd 45 ‘o aslusmy

¥ v
WIZIADUFD 1AL 10-15 aaans wanldeisy

v
= =

o o = Y 4 ° Y o
5) Aviialiliuds ndvvmmde udnihhloumzidvsfigumngd 33-37°% iy
a1 48 %314
é‘l o o o = qy a" A = =Y
6) woasuMuuanal Wi Ialailunumwiz@oadedsaiilsin 30-300

TaTati misundoudnildswaduinlatidensy

d
1.3 Banuazs1 (AOAC. 2003)

v = ¢ 1~ a = L4 o a asd 1
1au14% Potato dextrose agar ANTENFUROINUMTUATIEHMITIUINYAUNT I MU 1A

S 4 daya A e ' Y o
DIMTINIZIAUUFON 19 fiD Potato dextrose agar M5uANMTUNTA-A19 3.5 A8nIANINISn

c::l” d’.’ c; =Y o s 9 o o =S =1 o -
wazidouseRiguvgi 25y Huna 3 u wdniusuoaulalativesdaduazsuiuinlailde

o

NIy
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