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Processing of Dried Jelly from Pennywort
Juice by Vacuum Infrared
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Processing of Dried Jelly from Pennywort Juice by Vacuum Infrared
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Javua uazUsinmuanseangninisinm Iiudnsnezidefin (asiatic acid) ¢#e3s HPLC
wud1 mssuuiaigamgd 50° IikAnsusiituTinunnendein asUsenouTiueaiaue
wazuelsfiuosdiaunaamieotgsian

fndndy: luthun waduis nseuLs wazBunssaneligaanie

Abstract

Jellies made from pennywort juice were dehydrated by vacuum infrared technique
with temperature, 40, 50 and 60°C, subsequently, the color values, total phenolic
compounds, total carotenoids as well as bioactive components (asiatic acid) were
determined with HPLC. The dehydrated jelly processed at temperature 50°C gave
rise to products with the highest quantity of asiatic acid also achieved high amount
of total phenolic compounds and total carotenoids remaining in the products.
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wanfasinguisadtidmutwaalulssmalneyszinueimilwomaingnnin waglduanuien
Ny (@355001, 2543) wiwaaniswelunandunEn S ivhananansuRanause wazaduaszy
9 waufuanslisaniu wagansiiliiAnma Wefinnsandsnadmislasuinisuds wuhansenman
vonad Ao aslulainsn delindsnuidy lunuidedidddnunssdaeaduiiniludaun
(Centella asiatica) \ilssnnthundaudinandyingriiaulauinung wu nsldluaninwilsammis
Snwlsariessae fudniau Weruavesdniau ledesniau feuly wazannruduladin antnaluiden
WJudu (Wongfhun, 2010; Brinkhaus et al., 2000) UenNiisBuNTITeNuIn Truniinuaudn
fueyyadase Fainainesduszneudidgluthun 1fun arsuszneuiiuea (phenolic compounds)
ansngulasmestu (titerpene) Tusulnalalen laun@efnlalys (asiaticoside), NsauunfALAzGEA (madecassic
acid), wupauaalylyen (madecassoside) waznsnovi@efn (asiatic acid) (Apichartsrangkoon, 2009)
vleadilutiunlidisudlindnurindy widlianuslonimeiundyinednie

msuanwaduisdenliiaiosouuiauvanieuligamgifideutisgs dseraviasarseengninis
Fanmaasluthunla ﬁQ€uﬂwsaULLﬁQﬁaaqquﬁﬁw Aay BBuNsnIaneligyIna @unsnaueuans
wanillddnd WeswnadBunsisaaginunzaideswns shliluanaveni-luewnsieutiuedimnduas
vhis Sdldnaluniseuusises uenntumssuuidluannedidugamea Vilhinsemeldfgungiis

'
a

wagrsanmsiinuiseneendindu (Afzal, 1999) Awludsenunsaanmisgaidvanuamalaruims & nd
wazsavRveNansieilile

4 aa
UNIULAZITNI

1. mawnegadanintutaun
afminlutaun (Centella asiatica (Linn.) Urban) lngldsnsnanvesluthunser 3 de 1
Tnenfwiin nauluniformuaugamndl 85° Aes unaUU1s-miT3uuudosas 0.8 ladaiduiudosas 0.2
(GC 300: Viswlnewnduaudiafinen) wazinaglasaiosay 10 suazatevun (RINNIMARDITRILIN)
waunaNastulfuileadaun 2x2x1 wuduns Wnliliu waunzeenaniiumn
2. nafnwavaIMsTuiRIEAsBunTsan el iGN Adeamnwvaead tnlutun
dugadtilutiun lUauwianedsdunsusanieligayainia (vacuum infrared dryer, U3
WOnd Bumediudunua $1im, Usenelne) audlanutuanaavaedesay 20-30 Inglivrsgmumail 3 Hi9he
40 50 uay 60°% ﬁ]ﬂﬂﬁﬂ%Lﬂi’]%ﬁ@mﬂWWV]’NLﬂﬁﬂﬂ‘aﬂﬂ‘w 9837Ine1 wavUszamduda vinsneaes 3 8
LLamNLLmumimaaqLLwejmaaﬂ (Completely Randomized Design: CRD) MA@8UAIINLANAINAILID
DMRT (Duncan’s Multiple Range Test)
3. MsIATzIUSINNIAe@ERn (asiatic acid) @28 HPLC lagdaulilaiainisnisiasziues
Inamdar (1996)
Yngaautantilutiun 1 a3y afngiewumiues (methanol, HPLC grade; Fisher Scientific,
UK.) anudududosay 90 USuuSuinstils 10 mL drlunsesaas Nylon filter 0.45 mm (Chromex
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Scientific, UK) ihlulaszilagldiaies HPLC (Shimasu, Japan) Tneldmedutl Reversed phase C18
(GL Science Inc, Japan) Tddunanveses@lalulas (solvent A) wazth (solvent B) iu mobile phase
%’ULﬂﬁauﬁaﬁ% gradient system -0 min B 80% A 20%, 30 min B 45% A 55% uag 45 min B 80% A
20% 19 flow rate 1.4 mL/min 3Lﬂiﬂ$ﬁﬁqmwﬂuﬁ 25°% TauTunudaegny 20 mL 1 photodiode-array
detector ANLEIAAY 220 nm mﬂﬁ?u'imswﬁﬂ%mmmnﬁuﬁmwﬂimLﬁ&mﬁummmmgm

4. Vunaansuszneuiiusanaunlngldisneanlasinlnfimed audinsiiasizvivas (Ketsa
et al., 1998)

Yngaduraniiluthun 1 ndu afadeenuea (Analyticals grade; Fisher Scientific, UK.)
anudiuduiosar 80 UFuuTuaslild 10 mL dhlumlssiondesmyuisafigumgll 4%y (Juan
20 w1 Yidawn 0.5 mL ldluraeavaaes iua1sazane Folin-Ciocalteu reagent (Merck, Germany) @373l
Wududesar 12 Ysums 2.5 mL fdlifunan 8 wit Wuansazaneluioundvewn (Merck, Germany)
aududufosas 7.5 Yuns 2 mL Hslifuner 2 dalus dilvimseilaeliedesaunlalnlniines
(Rotina 46R, Germany) #im1ug13AY 765 nm mm‘fu%mmsﬁﬂ%mmlmaLﬁ&JUﬁUﬂi’]Wmmgmﬁuaa
NIALNAZAN

5. Usanuasusznaunalsiivesalaglgismeanlasinlafimesiaulasairn AOAC (2000)

Ywadursnniluthun 1 nfu afndiedvhavarnaueydlay 10% fusnisy 90% lunu
uwA3as hot plate stirer Wi 10 Wil nsesfensyawnsonues 4 uenninwadiudla Tnedvawla
TunsaeuenawIn 250 mL denneadeeardlau 25 mL 91 2 A% wasenwy 25 mL 3n 1 a%e thdla
GUEN’%%IG]ULLa&J’LﬁﬂL‘lﬁum‘gﬁﬁx‘]mﬂLﬂﬁﬁi’mﬁUﬁ’mLLﬁﬂﬁ@EﬂUﬂi’JEJLLEJﬂ ¥msgrauenonesdlaueen fetindu
asar 100 mL 5 A%y LLaﬂdaumaﬂﬁwﬁﬁaz%ImumamQ’aammﬁauﬁL“f]uLaﬂLeuuﬁﬁmitmiiﬁuaaﬁaxma
og thansuauualsfiussdlusnisulunsesenszarenseaues 2 ansiinseslélusemelud gaaiuauusi
Wansfisymewiudinavatedeasavatenanezdlaupnudududosas 10 T wnwu Ysuusussliasu
50 mL Wlvieseilaglfiniasanlalnlnfives (Rotina 46R, Germany) finnagnaAaY 450 nm 9Nt
BATErUsinalag s uiunsminsgINveURLALTTY

NalazlIsal

1. AMAINNIINIEAIN wazialivaagaduirludiuniiliiunisaunienieisdunsisaniele

Havagunilunseuuiamedsaunsuianelagyuinie derdvensaduiludiun uandluy
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Table 1  Physico-chemical qualities of dried jelly made from pennywort juice dehydrated by

vacuum infrared dryer

moisture content (% wet basis) 29.6° + 0.10 29.8% + 0.09 28.6° = 0.16
water activity 0.80" + 0.00 0.80 + 0.00 0.79° + 0.00
toughness (N) 151+ 9.1 172°+ 9.86 183° + 3.85

L 28.4°+ 0.26 28.7% £ 0.13 28.8°+ 0.14
a* 1.46° + 0.04 1.11°+ 0.05 1.90°+ 0.07
b 2.25% + 0.03 2.23° + 0.02 2.18° + 0.02

“Means values within each row with the different superscript letters were significantly
different (P<0.05)
nseuuagaiirlutaunioamgd 40y 1Hunna 530 Haluswes 50° WHunan 2.30 dalug
\Rnnsdsundasidesninfigamgil 60°y Wunan 1.30 dalus LaaﬁﬁwsluﬁaUﬂﬁaULLﬁQé’wqmmﬁquLaz
Toalunsouuieduasiuuliu vewnd L iindu diwdd o waz b* asildianas Swaenadesiunis
Anw1res Mujurndar (1987) 393183131 wﬁmﬁ’m%ﬁmumsauuﬁﬂLLuuqauJaunmﬂ fAanududune (a®)
wingetuiiogumgiluniseuuiadindu Tnsnsouuisiigumnigeasinddinalduinniiniseunss

1 denndeIiuAl ¥ MNTY Metliinainvateawe Jaldun nsaatedivesansd wasnisiin

=
(L)
2
=
>
=
3O

Ufsenduimannieulsy wasufisenduinanliliinainieulssl (Martinez and Whitaker, 1995)
A1ALTULAY " veuwadu lutiuneuwiamyaungias aglutieninuuYee TR
FemvualillanuduegSesar 15-30 wagdn a” agluyie 0.75-0.80 (33587, 2543) Wlofiansandiminy

a IS

wilivousad wuin wadieuuiiegumgiigaimamiumisnnnnineadievurieionmgiinogsdi
dndymeadin (P<0.05) ilasaniigangiigesrlihsimeldiSandiigungiivh vhlvfanthuesemsusis
uwla (Achanta and Okos, 2000) Inga1nn1sAnwIves Mujumdar (1987) WUIINITOULAILUUAEEYINIA
vilvlsnansusifzienudugngunnnnimseuuiauuaniou dsnsgusvedlassainaaznisivdsuntag
swyu yalludsnsdsunlasdeduiassiunmssuuiadutladoddlunssensuresguiloa
navesguvgiluniseuuineadirluthundsinissouuiauuudunsnaanisldgyyinie

faUSunuNInaeeRn Usuiaa1susenauiusandviun wasUSunawalsiusen wandlu Table 2

Table 2 Chemical qualities of dried jelly made from pennywort juice dehydrated by vacuum

infrared dryer

Temperature/time asiatic acid phenolic compounds carotenoids
(°c/h)) (mg/100 g) (mg GAE/100 g) (mg BCE/100 g)
40/5.30 3.91° + 0.06 217° + 0.85 4.16° + 0.24
50/2.30 4.55% + 0.25 265° + 1.04 4.66° + 0.43
60/1.30 4.14°+ 0.21 235° + 0.84 4.42° + 0.30
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““Means values within each column with the different superscript letters were significantly
different (P<0.05)

wadiluthunflovursieenmnd 50° Wunan 2.30 dalus TusinaanseengyEnisTanm
mmé‘aagjgjm’jmﬂwmaaﬂﬁuadﬂﬂﬁﬁaﬁﬁzquaaa (P<0.05) (nspoz@a@n 111U 4.55 mg/100 g
ansUsynauTiueaaun Wiy 265 mg GAE/100 ¢ uasualsiiupesmmun Wiy 4.66 mg BCE/100 o)
druaiinlutiun flovuisiigumnd 40 WHusrezina 530 dalus farseengrinisdaninaunde
asujsil’wﬁlfjﬂ (nsmozl@a@n WU 3.91 me/100 g ansUszneuTueamun wihiu 217 meg GAE/100 g Wag
welsitusesanun Wiy 4.16 me BCE/100 o) agnslsmuilefisutueaditlifunseuuss wu wad
ihluthunfiknuniseuwidluynanneiinsnezi@efin ansUszneufiueaiionun wasuAlsfiuosdiomun Auvde
og¥oray 51-60 53-65 WAy 59-66 MUY FesnnmsAnuiiiuan Reriunsusseaiuisanitaun
Feistuanudounisldsidsanshloan nuihdvinuninesidefin a1susznevituoatianun uas
uAlsituoesvionun aundeagiosay 33-49 30-48 way 41-59 muddu nanldineadfiouuieiieds
dunsusaneldaanaliansoongrimstanmdinanaavdesginnn Liesningiugaduaiuou
MnFeddunsusaldiniinisdemaudousiensmanuiouanauieu uenantuniseuwidluanioe
Adugayannie ﬁﬂﬁﬁfﬁgmdﬁﬁqmmﬁﬁw szhaammiqzyLﬁamaqmsaaﬂqmémqq%aﬂwwlﬁ (Ratti and
Mujumdar, 1995) Gsn1sgaydarseangyimedaniniuinanuaresgumniuassroziailunsouuss
ADnAdDIiUNTIIB9IULEY Kormin (2005) AldAnwnIsuUsutaunmevsiiy fre3sniseuniauuy
wiurles Wud1 n1suUssURsaLfeudstaromsgydsansusenoulnamesiulnalaludiun 1osan
\Aansidonaasannuiitenadl waznsdsunaseserdedlaloduazuuniuaaleledluiduasuszneu
u sEninansuusgy

uanantu Lin et al(1998) lfuieuiisuUimanudualsiilusasensiuung fiunsouuss
mglulasivaeldagyyinia wagniseuliakuuauiow wuiin1seuwituuatsaudraliinnisgayLde
USinaansiudualsiiusnnnit Wesisnsouustsuuulilasnvnneldayanie AuSeuaziiutuetis
s FldnatlunseuwidusuluinBuueentioudin JnhlhAnnisaaefusualsiiuosdidosan
Ufiseneendindush Sessduresufitoneendnduiuegiunailuniseuui gumgil uarUiuneendiay
(Suvarnakuta et al., 2005)

2. mslnTeiaunmngatiinevaawadtnlutiuniiiiuniseuuisdaeistursisanield

deysyne

MNMFATIEINMaTIIneenadntluthunfiviuieieeiesdursisaneldamaine

a

Mgeunil 40 50 uag 60°% WuI1 TUSURAUVTENIMUALINTU 2.95 2.85 war 2.76 log CFU/g analdneiy

fUsundaduazstesndt 2 log CFU/g lunndawmeass wasUSuias £ coli Wosndn 3 MPN/g lunnds

= v oa a % o A a a PR % a A P a

naaed ulaioungiluniseuwis 60°y dUsutuqdunidniuatosiign esanldgumngd

lun1seuwianigandn viliaiunsaanUsunadegdunsdliuinndt egnalsiniu Usuiagdunidlunnas

A I I3 a o I3 a v =~ o | a o Iz a v

a4 N9310glUNUYIINATTIUNEATUNYUYUVDAIATUAY (UHY. 520/2547) BIMWMUATIWNEATUIIEAEUIG

foliUSunaqaunidnamualiiiuy 4 log CFU/g IUsunaliaduazsntosndn 2 log CFU/g uagiiusunm
E. coli panin 3 MPN/g
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3. punwnslszamdniavaasaiannitlutiuniisuuideisdunsusanieligayinie
AunsUsramiuiavesadtinluthunithuniseuuisiseuukedursisaneldamaine

flgaumadl 40 50 uaz 60°y e 530 2.30 uar 1.30 Falus Auddu Tagldguslnavhlududmeaeudy
$1u9u 50 Au Useiliunrueuiidronudnunzeine vemdnsusisaduiinthluthun e Snuae
Usng @ nauthun enuBangu anumisavasiier uazeniuveusay uansy Table 3

nseuuaeadiiluthuniigungiusndsiuldfinaronuseududnuussing nduthun way
Awdaveuathaiiduddymaada (P>0.05) Tasiidadsagluzig 3.50-3.62 6.36-6.40 uaz 5.42-5.48 du
MIveusuiuA Ao wararuseusi Sunltuanasdesuuinsadfegumngias lned
A10gluYIe 6.26-6.74 4.96-5.40 WAy 3.64-4.02 MUEIAU WA HuSlnAgeuSuNERSuNaULTINIY
qmmﬁﬁ‘hmﬂﬂdwwﬂasmmaaaﬁuq ag19lidpdAyeana (P<0.05)

Table 3  Sensory evaluation of dried jelly from pennywort juice by vacuum infrared dryer

40/5.30 3.62 + 1.10 6.26" + 1.05 6.36 + 1.10 5.48 + 0.58 540°+0.99  4.02° + 0.69
50/2.30 3.54 +1.20 6.74° + 1.07 6.40+ 1.10 5.44 + 0.58 5.02°+0.89  3.84™+ 0.87
60/1.30 350+ 1.11 6.30°° + 1.04 6.36 + 1.10 542+ 0.54 4.96°+1.05 3.64°+0.78

““Means values within each column with the different superscript letters were significantly
different (P<0.05)

ns = non significant difference (P>0.05)

d3d

9

aa

gauMIINzauvaINIseUwinEadan luthunmedsaunsusanelagyuinia A 50° w1

U 9 o
¢

2.30 Halus eswnmsviudsiianneildudnsasioaduimniluthuniaseongrimedanw dldun
naneuidein TaaiinuasUssnouftueariomn wavuelsfiuessimunauvientgaiian usnaintuead
fldnndmaassdiviinuidegdunisianun Bad uazs1 egluinasiuinsgiundnfusigueuronsaiui
(. 520/2547) Fawsinazlillomhenaassiifuilnagensusnniigain

AARNSSUUSZNA

AERIdEveveUAN antuideuariauninemaniuazmalulad unninendededlual Alvinu
ATUANWIIYINY
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