= d [y ad o o Y U
AvasnyulolansumazMINANNTZUIUM IR VIV
id lasfaunana
U |l
UNAALD
(1 ] ] 1 [~ 1
MsAnEIANULNBoUYe1UIUN (Centella asiatica (L) Urban) Tasuiisluiiunesmilu 3 ngu am
9 ] 4 = =1 a dy a =S a ule A 9 a Y] =Y a
yinaauruguanan nlssumeulsnaanuiulsnaivedniauaduiiamsaesndadumauazilsua
9 1 @ d'd 9 ] o a a A (A = a
idulewunlutunntiduriuguinanvesluving 4.6-5.5 isuamwasiag 5.6-6.5 yuauas Nismaduean
as.l‘ A a % { Aa a o v Aa 4 J
nrnatazautianmsdwesndiatugeingamsanyilszaninmmsainlutinunlaemsiananssueu ladules

v v ] 9
pondad numsaanlutiuniviunzigs Ae msaanlutundienies luTasnvuiuzo 3ui ennsoduds

a S Y A A = a 3 D) 9 a o A o % A 1
ﬂﬁ]ﬂﬁﬁ3J"’UE]QL’[’)‘L!llglfllllﬂIﬂﬂiJ‘]Jﬁ1J"Iﬂ!1/\|uﬂﬁﬂﬂﬂﬁuﬂlm%ﬁh‘ﬂ@ﬂﬁﬂWU DONHATUFINGA i luthunddanuine

a IR}

A = a S @ Ad A P} v o day 1
?Jut‘ﬁﬂﬂ%‘ﬂq@ll‘IJﬁﬂ‘]el']ﬂ“]f’f)iwslfuulﬂi‘:]ﬂﬂii]ﬂ@‘mﬁﬂﬂ20 35118 50 @Qﬁ?t“ﬁa!"ﬁﬂﬁjﬂﬂﬁlcﬁiﬂiLLﬂﬂJﬁ'ﬁﬁllW‘l!‘ﬁVIlliJ

Ll

I o ! [ . . . .
WhuduasslumsmuuusiasanmuzanlaslduuusiaoiModified Oswin, Modified Henderson, Modified
' o . o J o ad
Chung-Pfost {tagModified Halsey W1 LLUVI1999 Modified Henderson annsoueases i le Tmisu 14a
A 3 % A [ % A J v o .
nganaluthuni lirumsadn vazluihuniriunmsainTugdlendu Xe=f (RHe, T) wazuvU$1909 Modifed
o ~ 4 M Aad ydd' qﬂj @ ~ (D] o A
Chung-Pfost @1u3nfiiued vosnsu lo lansulaanganslutuni lidiumsarnuaz luthunfidiunmsain

J o o o/ . o 4 o
Tuziflansu RHe=f(Xe, T) amsanyimsnwialuiiun Tasldasesiusiawuuaianazinisaiudauuan

a =

A ] H
anuduTaeldnies guanusouigungido 50 naz60 eeruwaiFed Tno 91909 Newton, Henderson and

U

Pabis, Modified Page 1182 Zero WL MLUS1204 Modified Page 1313005 010n51mmsiwsrte lutiuni lirums

o Y A o o Y v A o Y A o Y & Y A
adnNLlag ‘I‘U‘]J’TIJﬂﬁ'Jﬂ]‘lﬂﬂVIQ@WNﬂ'ITVIHH’Nﬂ’JEJLﬂiENVHLL’HQLL“U‘IJQW@L!EI%!?W’E'N“VHLL’H\?LL“U“Uﬁﬂﬂ’J’liJ"]fuIﬂfJ‘lG]fmiﬂ\‘i

[

P & ~ 0 9 . ~ v o Adq Y o Y ° .
’(,:,f‘]Jﬂ’313J5E]u°11\1ﬂ1ﬂ\‘]1/lﬂ151ml,!ﬁ\1 (K, mln-l) UANUTUNUD UQNWQNWI%IUT\W?%H!WQ@TNL!“]J‘Uiﬂﬁﬁ]\i Arrhenius

J A . = v o Jdo aq Y o Y a dil v o d
1aZAIANN N (Drying exponent) IANUaNIUGAUgaHANN I TumMsimiwazlsnaanudy duiinsvetoina

a

o Y =4 =~ A o 9 o 9 1w a ' dy 1
Gluﬂﬁ‘VI1LLWQLL°U‘ULﬂﬂ%IﬂLHULGﬁﬂﬁlﬂﬂuWﬂl@lluﬁ"ll’ﬁ')\‘lﬂ15ﬂ1llﬁ\1ﬂ11’i1ﬂ1ﬁllﬂigﬁﬂ‘ﬁﬂﬁllv‘lﬁ mmwimmazqmwﬂu

U

A o ] ' ° ] y A o 9 A ' ' 1R 10 2
GU’E_JQlﬂﬁ’f]\ﬂ/]WLLWQW‘]J']’Iﬂ’ﬁ‘ﬂ'HlWQTﬂﬂi‘vlﬂi@\jﬂ’]llwQ!luua1ﬂuﬂ1@§1u%j\13.6865 x 10 ©491.7332x 10  m'/s LLag

A [ Y dy Yy A Y ISP 1 -11=R -10 2 a
Lﬂi@ﬂ‘ﬂ%mQLL‘UUﬁﬂﬂﬁWlJ%uIﬂﬂﬁl%tﬂiﬂﬁij‘Uﬂ’ﬂiJ3?]1!3Jﬂ1f]8511!°]5’3\13.8951 x 10 9491.8351x 10 m'/s qmﬂgﬂu

o

o Y 4 Yo ! ° y A £ ™ o Y 9 A o Y
ﬂ’li‘ﬂ'ILLWQq@ﬂlu‘ﬂ’liﬁ@ﬁﬁ’lﬁ?uﬂ’]ﬁ‘ﬂ’]!&ﬁQLW?J(’U‘L!LLagﬂTiﬁ'JﬂElUU'JUﬂ LAZNTIINUUNRIAIYLATDIN NIV U AR

A

dy Y 9 o Y v ! o Yy A d? ] o o 1 ° Y
ﬂ’NiJ‘;]fuIﬂﬂi%ﬂiﬂ\iﬁﬂﬂﬂhiﬂﬂ‘ﬂﬂﬂ’E)Glﬁ'lﬁ’)llﬂﬁ“l/ﬂ!kﬁﬂlwwuu IBUNU ﬂ"liﬁ’llﬂ%JiJ’J‘]Jﬂﬂle!ﬂﬁ“VﬂLlﬁQiJINa

QU

aomANuuAnA1Ids I (AE*) vesluihunuaimsimds taznuiimsainniesiudaazguvgilumsi
Y v
uie lifimademanuuanandsivveslutinunuds msgaihndufiu msasnniesiudaazgurgilumsi

Y ] ]
uialinaneadadrumsgariinauauvesly dunmsitwisluiunidumsainitmdsdreniesimd

v
= a =

tﬂy 9 A 9 S A = a 09;} A ]
LL‘]J‘]Jaﬂﬂ’J"IllGlfl!Tﬂﬂi%ﬂiﬂﬂgﬂﬂ%"mﬁ@u‘ﬂﬂmﬁﬂﬂ 40 iag 50 mmwm%ﬁuﬂimmwuaaﬂmwmmmagum

q QU

] 14 ]
NgAND 4.6323£0.04 1Az 4.4966+0.08 Haaniuaeniwhminudemudrivumsitwialuinunaindlenieei

a =

Y dy 9 A 9 A =1 wvAa 9 A o ~ A A
LL‘VNLL‘]J‘]_IaﬂﬂTJHJGIf‘L!IﬂEﬂ%miﬂd FUANUIDUNYUNYY 40 IAUFAULFYTNANUANITATNUDDNFATUIINTANDY

U

FouasmItud 87.5217+0.55

“Inomansuritiaga (naTulagnsemis) aszma luTas uInedeueuLA. 108 W,



Desorption Isotherms and Development of Centella asiatica (L.) Urban Leaf Drying

Wittawat Trirattanapikul*

Abstract

Maturity of Asiatic pennywort (Centella asiatica (L) Urban) leaves was investigated. The Asiatic pennywort
leaves were divided into 3 groups according to their diameters. Moisture content, total phenolic content, antioxidant
activity, color and crude fiber content were determined. It was found that the leaves with 4.6 to 5.5 and 5.6 to 6.5 cm
diameters provided the highest total phenolic content and antioxidant activity. The adequate blanching of Asiatic
pennywort leaves using peroxidase inactivity test was performed. It was found that blanched Asiatic pennywort leaves
in microwave for 30 seconds could inactivate peroxidase and contained the highest total phenolic content and
antioxidant activity. A non-linear regression program was applied to the experiment data at 20, 35 and 50 °C to fit with
any of the four moisture sorption isotherm models, namely Modified Henderson, Modified Oswin, Modified Chung-
Pfost and Modified Halsey models. The Modified Henderson model gave the best fit for both fresh and blanched
Asiatic pennywort leaves in function Xe=f (RHe, T) and the Modified Chung-Pfost gave the best fit for both fresh and
blanched Asiatic pennywort leaves in function RHe=f(Xe, T). Asiatic pennywort leaves were pretreated prior to drying
at temperature 40 50 and 60 °C by using tray and heat pump-dehumidified dryers. The Newton, Henderson and Pabis,
Modified Page and Zero models were fitted to experimental drying data. The Modified Page model was found to be fit
to the drying data. Dependence of the drying constant (K) on air temperature was described by the Arrhenius model.
The drying exponent (N) was the exponential function of temperature and relative humidity of drying air. The effective
moisture diffusivities from tray dryer were in the range of 3.6865 x 10" to 1.7332 x 10"° m’/s and those from heat
pump-humidified dryer were in the range of 3.8951 x 10" to 1.8351 x 10" m’/s. Asiatic pennywort leaves dried at
high temperature provided higher drying ratio than Asiatic pennywort leaves dried at low temperature. Types of
pretreatment and dryer had significant effect on drying ratio of Asiatic pennywort leaves. Pre-drying treatment of
asiatic pennywort leaves by blanching had significant effect on AE* of dried Asiatic pennywort leaves but pre-drying
treatment of Asiatic pennywort leaves by blanching, dryer and drying air temperature had not significant effect on AE*
of rehydrated Asiatic pennywort leaves. Pre-drying treatment of Asiatic pennywort leaves by blanching, dryer and
drying air temperature had significant effect on rehydration ratio. Blanched Asiatic pennywort leaves in microwave for
30 seconds dried at 40 and 50 °C by heat pump dehumidified dryer had highest total phenolic content. Blanched
Asiatic pennywort leaves in microwave for 30 seconds dried at 40 °C by heat pump dehumidified dryer had highest

antioxidant activity.
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