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Processing of Drled 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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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 totat carotenoids remaining in the products.
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Nﬁmﬁm%‘naimaaﬁﬁd’:utm'qma'lﬂ'lmhsmﬂlwenJ3zu1mﬂ§@wﬁwaamawﬂ@nn'sqﬂ wazlisumuiies
Wanndu @assan, 2543) wheadismhslumaafusdndusiivunsnansudndusa wasddunsed
sineq maatuasisany wasasiildAnea WeRnsanfqudimadanmauds wudssernemin
vonuad fo mdlulsinsn Fdiwdsauinfy luamAdeidddnunissdaeaduimitlutun
(Centella asiatica) Wasmntwniiaudinanddinerfivaulonnine Wy nstdluaainmlsaiond
$nwnlsatiessae Fudnuau Wernanesdniay Tedesniau Yeulu wasaamnuduladin anthmaluidon
1Judiu (Wonefhun, 2010; Brinkhaus et al., 2000) uenniiFslssaunsidenuia Trunilnaeudd
fuayyadase Fuinanasdusznavdrdalutiun TiuR arsussnevituea (phenolic compounds)
angulasmasiiu (titerpene) Tugulnalaled lunBednialus (asiaticoside), nsauuninaadn (madecassic
acid), uundnealglen (madecassoside) navninevidefn (asiatic acid) (Apichartsrangkoon, 2009)
vilioadiluhunhiesslindamavniu ussilfnuusslovdimadnnndaingBndiae

msudnaduiiileniiataseuusiuuaiauliquugiindoudiags earmviiaioaseanguinig
Fanmvsduthunld Fufunseuwisheaumgiinn Fudu Fdurswsameldgyaina annsoaueums
wiiflédnin ilesndsd@Budsnsatsinmsgiilems virililmanavaailuemssoutuedwiniuas
vt Felinelumsouwiaion uangqnﬁum‘aauuﬁqluaquﬁﬁjuqrgtmmﬂ ﬁﬂ’lﬁﬁﬁsma'lﬁﬁqmmuﬁﬁw
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1. mswiemesadantludaun
afminluthun (Centella asiatica (Linn.) Urban) Telisnsdaunadlutaunde 3 de 1
Tasfwin navluniioruaugamnfi 85% Aeeq diuuatihi-mimiduuuiosas 0.8 ladadiuiuienas 0.2
(GC 300: V3vmlveaduaudiniinen) lLﬁxﬁ']ﬂ’lﬁﬁIﬂSﬂ%ﬂElﬁﬁ 10 QUAYANENUA (NAITNABDIRHLUN)
wiehuranastunsifisisadunn 2x2x1 wufwns dnlilidy udunzaananiun
2. msAnwmaransiukidae3iiunsnsnnelfgyuainiadequanyeead rlutaun
dneadinluthun Weunkiieidursnsanidldgaqnia (vacuum infrared dryer, U3¥w
Wiing Sumediutuuua $1fa, Usendlng) sufirutuanawnietosas 20-30 Inglitanmgll 3 9aefie
40 50 waz 60°¥ IMAAATIRUARIARTIMEnTY 9aT7IngT uasUssamduis Yinnsvease 3 %
LaEINLHUN1TIRaRILULELRaaR (Completely Randomized Design: CRD) MAdaUANLANAIAIYTD
DMRT (Duncan's Multiple Range Test)
3. mMsieseiuunaninendein (asiatic acid) #18 HPLC Tasdaulasniniinisiaieives
Inamdar {(1996)
sneasuiniilutiun 1 ndy afadewviiues (methanol, HPLC grade; Fisher Scientific,
UK) anududu¥esas 90 UsudSuwslild 10 mL hlunsasne Nylon fitter 0.45 mm (Chromex
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Scientific, UK.} lsinseinglfiadas HPLC (Shimasu, Japan) Tealdnaduy Reversed phase C18
(GL Science Inc, Japan) Weunauvasazdinlulnd (solvent A) uazii (solvent B) 1y mobile phase
%’utﬂﬁauﬁwf‘a‘% gradient system -0 min B 80% A 20%, 30 min B 45% A 55% uayg 45 min B 80% A
20% 14 flow rate 1.4 mL/min 3tﬂi1sﬁﬁqquﬁ 25°4 ldUSunauiotn 20 mL 14 photodiode-array
detector ATMETIARY 220 M mnﬁu’ui‘atﬂﬁzv‘lﬂ%mmmnﬁuﬁn'swwimmﬁﬂuﬁ'un‘i'lwmmg'lu

4. WanaasusenauiiusanaualaeldiBmeauninsinlnfined awdsnsiiarevives (Ketsa
et al,, 1998)

Suvadursrnitutiun 1 ndy adadnoeniuea (Analyticals erade; Fisher Scientific, UK.)
asdudutoray 80 UiuUSinastild 10 mL ihluwiesomieaspnrinsiiguugii 4y s
20 1 Ynan 0.5 mL tdluvansmeasy Wvansazae Folin-Ciocalteu reagent (Merck, Germany) A
Stutosas 12 Vinang 25 mL neiifluna 8 wifl Wusisazanoledoumsueiun (Merck, Germany)
anudidutosay 7.5 USums 2 mL Astidunan 2 dalus inlUinseilaotiiedssaunlalvindines
(Rotina 46R, Germany) in1wenAdu 765 nm mnthdseiuinalasiiauiunsiinasguues
AFALNGEN

5. Wuimdisussneunalsiusedlagdismaninsiilnfimadanudasain AOAC (2000)

Sueadurnnluthun 1 ndu adndefvhazatraesdlauy 10% fulsngy 90% ihlunu

__ ywedes hot plate stirrer v 10 1 nsaqm'mnsvm'mnsmmai 4 yopnnwaanuaula Immﬁua’qu’l_a
lunmsuenaus 250 mL aAsmnwaamessdiag 25 mlL “ﬁ’l 2 ﬂ‘N wavtengY 25 mL an 1 ﬂia mmu‘la
vasezdlmasenuliamneadTiudnmsniieglunsoun shmsiusneiaslavesn geninau
adias 100 mL 5 s u,EJndauwmﬁnﬁﬁau%‘lmumauaéaanmnehuﬁL"fJuLanwuﬁﬁmmﬂIiﬁuaaﬁaxmﬂ
g shasuauelsissalnaneylunsaunenseaunsasues 2 arsfinsasldlusemelug ganiuauuis
shanTsssuudnnazaiedvasaratratesdlauaiutuiavas 10 Tu gy UiU‘lJ'il!'lﬂ'ﬂ‘Mﬂ'iU
50 mL thlvieseilneldiaiosawnlalwlnines (Rotina 46R, Germany) Fenmuenadu 450 nm 9Nl
Anreiuinulngfsuiunsrinnsgresusualsi

= ¢
WNALLAS IR
1. AMAIHNINIEATN naziafiveuwadilutuniiduntseuuiadaeisdursnianield
GINGTRNG
wawasgamgillumssuwisdneiiduisisaneldayg e sedidveawatiiludaun uandlu
Table 1




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

vacuum infrared dryer

moisture content (% wet basis)

S 407 530 . |

. 60/1.30° .
2865+ 0.16

29.6" + 0.10 29.8% + 0.09
water activity 0.80° + 0.00 0.80° + 0.00 0.79° + 0.00
toughness (N) 151°+£ 9.1 172°+ 9.86 18%° + 3.85
L 284+ 0.26 28.7" + 0.13 28.8°+ 0:14
a* 1.46° + 0.04 1.115% 0.05 1.90" + 0.07
b* 2.25% + 0.03 2.23° + 0.02 2.18" + 0.02

*dMeans values within each row with the different superscript letters were significantly
different (P<0.05)
nsauwineaihlutiuniigung 40°s Wt 5.30 Faluwuas 507 Wunan 2.30 Hlus
answdsuuadtiasniifienmnd 60°s 1unan 130 il wadnluthuniieuwieiegnmafiquas
Tnarlunisouwrisduneiinunlin veswind L Wity doudid o way b* asfimanas Seseandosiunts

- - B Rp— B | — P . W — - - — -1 I Em———
Anwives Mujumdar (1987) 3951831031 HaRSUATHTINSBUNR LU VEN N SRAanUuduns @)

- £ A o v oA & v o a a =% 2 ' o
Wingetuidlegamgilunisovudaiindy Inensauuigumgigaasindiiaialdunniiniseuni
P = ") 2 o 1 o = s;' 5 c;" (=] = 'S ] o =
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Ujiseithaanmeule wasufiteihmaibilsdieanelel (Martinez and Whitaker, 1995)
Amtunas 2 vensadhluthunileuuhiregnmaiigs eglutisarsfuvasemsiiaus
Futmualiliarafusyfosas 15-30 uaw & aglutis 0.750.80 (gassoin, 2543) iefinrsaniaam
wileveusad Wi wadievuiinugamafigdimanumisannniweedievuiiigumgfiinetsiive
dfynsain (P<0.05) Wasmnilgamaiigssiliihssmelfigniigamaiivh ilifawhvesemsusis
uds (Achanta and Okos, 2000) TatgnnsAnywas Mujumdar (1987) wuinnseuuianuudyyinia
vrlilddnfusiitariunguunahmssuuiauuuayien FamsguiuadassaiasaznisAsuas
MY sullutmsndsuaniedudasswiamseuniadiudeihdglunseenivreuiinn
wavasgampilunmssuniasadiluiundioiniesevfuuududsnanneldgyminie
oUimnsaeudein Vinuasusenoufiueaimun uasuBnauelsivesd uansly Table 2

Table 2 Chemical gualities of dried jelly made from pennywort juice dehydrated by vacuum
infrared dryer

_ caroténoids

Temperaturestimeé | asiaticacd | phienoli¢ compounds " |

om0 mga00e | (mgGAE/1009) |
40/5.30  391°+ 0.06 '

217+ 0.85 416+ 0.24
50/2.30 4,55 + 0.25 265% + 1.04 466° + 0.43
60/1.30 4.14° £ 0.21 235° + 0.84 4.42° = 0.30
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sy teans values within each column with the different superscript letters were significantly
different (P<0.05)

wamhluhunfteuwisnegungll 50°% Wunan 2.30 Sl TUBnEnTeBngWEMIEIN N
ﬂamaaaaqqmmmwmamauamauuﬂﬁqﬂmmaﬁcm (P<0.05) (nsmavidoin windy 4.55 mg/100 ¢
miﬂi”ﬂauﬂuaammum winfu 265 mg GAE/100 ¢ LLﬂ”LLﬂIWIUBEIﬂﬂGWJﬂ Winfy 4.66 mg BCE/100 g)
daumaauﬂumun wammqwamwnn a0°% \Huseesen 530 dalue faseenquinidinmaunde
aﬂmwam (nsmezidedn Wiy 3.91 meg/100 ¢ msﬂsvnauwuaamwm Wiy 217 me GAE/100 ¢ wag
walsitupadiiaun Wiy 4.16 mg BCE/100 ¢) amﬂinmmuamﬂunvwaaﬁlumumsauum wUN Wad
Wluthunihumseuwduynanmefinsnasidedn aﬂsUiunauwuaawmm uaswelsfiuasdiamin puvia
agidpuas 51-60 53-65 uaz 59-66 AAy Faamnnsdinuiiciuan Lnmn'umsuﬂﬁﬂmaawamnmmun
ieednanuteunlidsansillown wuiriiuSinansaesidsin arsusenauTiusaianun was
LLﬂTiwuaﬂmwawuﬂ ﬂamaaaa‘iaﬂa" 33-49 30-48 war 41-59 AUEIRY nan‘lm'nwaawauwm'maﬁ
auwsmmmﬂ'lmqmmmﬂumsaanq‘wﬁmammwmnaﬂmmaaaamnnfm (lasningRugaduanaizou
ndiEsunssalaninistewanuieufonisnanuiaunauioy wonantunsouwsisluaAE
mﬂuacgrg'm"m m'lwu"mmﬂlﬂwamwnum mUammsacgLaawaaaqsaanqwﬁmammﬂﬂ (Ratti and
- Mujumdar, -1995) mmsazgtﬁﬂaﬁaanqwsmwamwuumﬂmnwawmammnLLavi.,a.,nm'lumsamma ]
donadpaiun1591091uTas Kormin (2005) wlmﬁnmmmﬂssﬂmmunw&qmu mmﬁmsammmw
wurey wun m-su,ﬂssﬂmammsauaawamamiﬁrglﬂamsﬂsunaulmsmmwu‘l,na‘[ﬂ‘lﬁmmwm ilesan
mmmitﬁauaawmnﬂgnimmm wasnnanuuaseseifeilaluiuasuminadlgledluihimnlsznoy
'eJ'L!‘| 'i"m'nn'mmﬁﬂ

wenami Lin et al{1998) 1611.1]'5Emmtl'uﬂsu11:uLuml,LﬂT;iwu'luumawuma ARAUNTBULY
sslulasnaneligyanme uasnTeuLiUUaNGaY wmﬂmsauLmaquamauawalmnmmsamLﬁa
UEunmanstudualsiannnd diediiniseunkauvlulastdnelaayanie auoussfiaiuatn
FRle) SdlinaunreunisduniluaBinueendwuiin sorliAnmsaanesnvesalsiuosmiaann
Uf]ﬁ%maan?ﬁm‘ﬁ'w'i"l s'ﬁas::é'fwaaﬂﬁﬁ%maan%m%’u"ﬁuatjﬁ’unaﬂumiauuﬁa gamnil wasUSinaeandiag
{Suvarnakuta et al., 2005) '

2, nﬁam'i'\mﬂmmwmwa%nwﬂwmmaauﬂumunvnmum'sauLtmﬁ';ﬂa%'ﬁum'nsﬂmﬂ'lﬁ
qeyeune
mﬂms"’;mi’nuﬁwNaa"ﬁﬁwEn=uaqLaaﬁaﬂnﬁ‘:ﬂluﬁnunﬁﬁWL\,ﬁaﬁuEJLﬂ‘%'aaﬁuﬂﬁﬁﬂmﬁlﬁammmﬂ
figomadl 40 50 wa 60°8 Wud uﬂsmmaumawmmmmu 295 2.85 waz 2.76 log CFU/g Ansiinauy
fsinuiasuazsitioandy 2 log CFU/g luyndmaass wasu3uim £ coli viaundn 3 MPN/g Tunnds
NAGDY '~a~mu"lm*mamwnu‘lumseuum 60°% uﬂsmmmaumamwumuaawﬁﬂ \esnnligmumgil
'lum-saw,mwaanfn Wﬂ,wmmmaﬂﬂiu1mwamaumtﬂﬂmnmﬂ agslanan ﬂsunmqauwsé’tuwnaq
TARDS naTlaEl'lum:usnmmmumamnmwﬁmu’uaamaaum (upw. 520/2547) Fermuninednsumioainie
%mamﬂsmmqaumﬂmwmﬂ,mnu 4 log CFU/g fsumtanuassueunin 2 log CFU/g waziivdunn
E. coli tioen31 3 MPN/g




3, ﬂmmwmaﬂi“a'mﬁuﬁaﬁaawaﬁmnﬁq’luﬁqunﬁauLLﬁqé"m’"i%EuwiﬂL‘iﬂmﬂiﬁammmﬂ
mumWwNU'ivmwé’mmaawaauﬂumunwmumsammqmﬂammaauw'i'mmmﬂ'lmammmﬂ
figauuail 40 50 uaz 60°% tunan 5.30 2.30 uaz 1.30 dhlaa muadu Taeldguslanviludugmaseuy
I 50 AU Us.,Luuﬂﬂmawumaﬂmanwmmqq sasanfasioaduisomilutun 18ud dnvee
Unng @ nauthun aadismedu auwilsvasAn) tavanugaus wanslu Table 3
msauniswaitiluthuniiguvniuandaivliiimaderuveuiudnuaying nautun uae
ﬂ‘J'\LIElﬂ‘VIEJUBEJ’NEMUH’I?]EUWNHE]W {P>0.05} Iﬂaummaaaeﬂuma 3.50-3.62 6.36-6.40 uay 5.42-5.48 g1y
Msraadusud AauweTasAe wasaureus Tunleaanileeurinsadmogamaiigs Tauil
Aoglutas 6.26-6.74 4.96-5.40 uaz 3.64-4.02 audRy wansdn fuiloreeuiuniaiusiountisiog

gumgiimnnniThevnaedu pdaiirddymsand (P<0.05)

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

AL o) |  Appearance™ | Color” | Ofour™ 1 “Etasticity ™ |- Chewinéss’ | Acceptability
T aosa0  362e110 62605105  636:110 5082058 540099 4074089
50/2.30 3505120 678107  640£110  540£058  50P:089 384%: 087
60/1-30 U0 LI TR3UTETL04 6362110~ 5622054 - 4967 1505 —3:60° £ 0.78—

2dpeans values within each column with the different superscript letters were significantly
different {P<0.05)

ns = non significant difference (P>0.05)
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qquﬁﬁmmuamimmsauuﬁqmaﬁmnﬁﬂluﬁ’wnﬁ'hUﬁ%’ﬁuwﬁmmma’lﬁammqmm fig 50°% U
230 falae mmﬁnnmsw"an~W1ann”ﬁlmmamnmmwaaummnu'flumunumsaanqmmqmmw mlmm
snpsduin T BinamUssnovitusadiimn uaslsfuotifamnnavioetguitan uenviniuead
mﬁnnéqwmaaqﬁﬂ%mmL%afq?mw%éﬂzwm fiad wazs1 agluinasiuasueiniosiguususadui

o 27 1 . of o e [y =
. 52072547) fandinerbildmbenaassifuilaaensunnigaiio

AnAnssuUsznaA

nu ey @ a 'S = - PV v o
usifurevounn an1uideuasdaninermansuazinalulad winendedoslug Alviyu
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