Journal of the Thai Society of Agricultural Engineering Vol. 18 No. 1 (2012), 8-14

MsEsaNIANIAINTSUNEASWASUsEIALNY UNANIIY

U9 18 avufi 1 (2555) 8-14
ISSN 1685-408X
Available online at www.tsae.asia

) v ' v =
f’!mﬁﬂ‘iﬂmgﬂ"lia‘ULL‘lﬂ\‘l"Uf’J\'iﬂ']‘lﬂi']EJLﬂ"lﬂ')&lﬂﬁﬂlﬁﬂﬂinw

Microwave Drying Characteristics of Spirogyra spp.

gVisde SAasdud’*, Snsvun AIAYS., AN BusIAATIANA’

Rittichai Assavarachanl*, Chatchanok Kongsitl, Doungporn Amornlerdpison2

‘aAmnTsie s, AEIMINTTULALEAAMNTTUNYAT, UNNINeSeudlly, dunse, Wedlnl, 50290

'Food Engineering Program, Faculty of Engineering and Agro-Industry; Maejo University, Sansai, Chiang Mai, Thailand, 50290.
2anuzmalulafnsUssasuansnensin, uinedowils dunse, Wedl 50290

*Food Engineering Program, Faculty of Engineering and Agro-Industry; Maejo University, Sansai, Chiang Mai, Thailand, 50290.
*Corresponding author: Tel: +66-8-5704-9146, Fax: +66-34-351-896, E-mail: rittichai@mju.ac.th

unAnga

mifeiifydonnefiefnwansnuurnseuuiamieelussrinniseuuiadeedulalasnm fsedufss
silailasiondl 7520051477, 465.15+0.08, 231185583  uar 164.30+3.81 ¥nd auddy 9nanauEuduiniy
15.5142+0.4408 UMADAMUTUR 0.1043+0.0907 nSusandaiminue Ineldnalunseuuiaiifu 25, 49, 91 uag
165 Wil auddu MsFnwkUUTRewadinmansvasseULTa e FerdulilaTndUsEna U LU aeY
Lewis, Page uay Modified Page wams@nwmuinuuudiaswnndamansluguuuuvesaunisiaguijves Page finy
winzauuniige Llesandan R Tut 0.9928-0.9973 Fsilannnituudiaesmsadamaniniseuliauuudug uasdl
AN y% uay AMSE 58719 6.03 x 10° 84 0.22 x 10 uaw 0.0149 f9 0.0774 AMAIRU LAYANTILABULUUTIADINNS
AdlnFNansues Page senseuusamsieiimenaululasimniiszdu 605,81+ 4.92 $ad wuimnunaundufudoyad
Fannismaaealian 42 uaz RMSE Winfu 8.49 x 10” uay 0.0921 Aaidfy

o o w '

AEARY: @110, N150URRIMIEATULLIATLIN, LUUTIABINNALNAIENSNITOULIAS

Abstract

This study was aimed to determine characteristics of Spirogyra spp during microwave drying at different
microwave power of 752.04+14.77, 465.15+£9.08, 231.18+5.83 and 164.34+3.81 watts. The time required to
reduce moisture content of Spirogyra spp from 15.5142+0.4408 to 0.1043+0.0907 g/g dry matter was 25, 49, 91
and 165 min respectively. Three commonly used thin in layer drying models (Lewis, Page and Modified Page)
were evaluated with the experimental date. The results indicated that the Page model was adequate to predict
moisture transfer and represented the most satisfactory drying characteristics of Spirogyra spp during microwave
drying. The values of RZ, y* and RMSE for Page model ranged from 0.9928-0.9973, 6.03 x 10° t0 0.22 x 10~ and
0.0149 to 0.0774, respectively. The validation of Page model was suitable in describing thin layer drying test at
605.81+ 4.92 W. The values of y* and RMSE were 8.49 x 10 and 0.0921.
Keyword: Spirogyra spp, Microwave drying, Drying model

1 unih mawmllauaznianzfueenideunievesuseinalne doy
@19318LAN WID LN NIBYDINGIAEASIN Spirogyra yfgnFulsznulueimsgrussansn (@sdns wazead,

@ 1 gé’ = a a |d’ ' - f - - !
spp. Wuamingindadidervuialuginvuinluway  2552) awmsgmdauammidaruinisiaeiilsiuegly



NIsIFInaNIeInITInEasuAslssindlne 97 18 atiufl 1 (2555), 8-14

'
1Y =

seavgedelndlAgsiulanininsiuiensianuinnfiuiay

[ o £%

\nFeusiiddyvaneda dundeinemuiifignidiunis
Anuralunssinizenms nsuaniawesnduiedeu
YYENADAAN A1UNITENLEU 523UUIA LaTanANNAY JKa
somnudeuniensuiveueaduaz S duanunddyes
N15iAnNEUNINgaululsALUINIIL (AI9INS LasAMY,
2555) usnaniifmsanuansuseneuiiueanluusunamin
Bseinn wavmny, 2554)

vy & a Y a o &l
msauLLmL‘UuﬂszmumiLLUigﬂmjaaiwwammwma

q

=]

Asifiusnwafisnaunu Wesannilidianududilusyeu
annsafudinnaiyiiulaveaauniaivilannisi
Geluomns uenaniifahedudnisinuveseuledi
danadonisiUdsuntasnuninlue1nislfiiuegied
(quidde uavamy, 2554) maululasndaduuinnssunis
a%wmm%’auﬁwﬂ?{mmmﬁﬂlw%ﬁﬁﬂizﬁw%quﬁa
ausaasranuseungludinandninunslas wazlid
NANTENUINNAITANBMAILE DU UFINAT Fatunis
Uszgndnaululasiniuniseuniedadudnuuimiavilsly
NSNS L ANS ANV INITOULTS (qn5dwy, 2554 n)
AOAARDINUNANISIVEYDY Ozkan et al. (2007) way
Maskan (2001) Bswuinnseuusiadinuy (spinach) a3
Wy (kiwifruits) srendululasianazgiessdnsnisaunis

IiandinsevnisiuansoulasyieannisgyanIeves

A

ansonsnadglundniue egrslsinuanuideifeatu

nseuwsamemslgaiululasndadegies deuly

v
=

NuITplieligausrasAlunsAnwinmdnyuzn1Ta UL
Yosamsrealuszninaniseunissenaululasim was
ATSMILUUSIA0INIIARAAIAASNITOURTIFI8ARY
Tulasivlvesansiowmiluunzay lnenanisAneidanann
zidunuanaldusylovidniunisesnuuuaniiznis

aukisauemnsaaulilasnnselUlusuies

2 gunIaluazisnis

2.1 Imgau
YIATUSNELANIINNISULNIELAYIAINI LA
ANLMALULATNTUSTUILATNSNEINTUN U INe1aeulld
WEAeEaEeIn 31U 3 1 At Uy
Wwides (890 Wasino) Lilelatieanainaimsiewi diluifiu
<@
&

137618y (@9 Haier  Ju HP-921F) flgauuadl 40.5 Baen

WwaldualusEnINasanIToUWIAY

2.2 M IATIEHAIAIINTUSUAUYDITIRT 18487

ANSILATITVAIAINUTULSUAUYDIAINI 8RNI ALN

a

@918 3w 5 N3y Taludreezaliflouvuin 3 oaud

RY

' '
a0 ]

Finuniseuliiolanudiy s1uau 30 dae thlusuuriesne
Fouwrissnuausou (Bve Memmert u500/1081) figaumgdl
105 peALwaldya [Wunan 24 si'J"’ﬂm (AOAC, 2005) ﬁ]’mﬁu'u
vandsminamsemdiendesyuuiinea 4 suns
(890 Sartorius  §u CP2245) thdayanamisvaniiniin
A9 ADULAE S INSEULTINALIAIANALT LY
avanlaedaunisanuduiusmufinanduaunisd 1

W, —W, (1)
W

F

MC(%db) =

Wi MC A9 ANUTUVDIANINELATOLAT IV Uaz W,
We fie dniinvesaminewninaile g wasdimtngayine

YDIANIILH HIUAIRU

2.3 mseuwiiamsiemsenaululpsin
idesauniistsndulalasandlilunisinuadsidgn
WAUNLAYEIVIIAINTTUDINT ATIAINTTULAY
gnannsanEAT ainedeusld Tnsfassszuulunau
AU (Mode Stiming) fiimnlulasianiuun 800 Swdt (Evfe
Panasonic U NN-S235WF) 2suugiuminiagfigiuman
azfiadendasruuiinea (Bve Sartorius u CP32025)
TufinBinaiminfiasuudasiusswinnisouus (gﬂﬁ 1)
nsnsIainszaunisaaduvenasaululasian (Py,)
Tnelduirndu $1uau 1000 ndu Tufnnesauia 1000
fiaddns (B%e Pyrex No.1000) waanlulimnuousie
w3nseuwiarendululasiviiuiagn 60 Juadt fiszau
nFasululasionineg udringampivenindutouuas
ndanslinnuiousenaululasnmfoiniesingumyi
wuunniiseiuauaseanaden 1 sumia Eve LD
Didactic GmbH §u 524-0673) tihdeyafildandine P
Tnefiaunisanuduiusauiivandduaunisii 2 (Ozkan et

al., 2007 wag Maskan, 2001)

p _ mC,AT 4187AT 2)

t t

e P fie migadundsnulalasian (kw), m fe dmiinves

Y2eUNTU (1000 nN31), G, AiB ANANUAIUTBUVDIUINGY



Journal of the Thai Society of Agricultural Engineering Vol. 18 No. 1 (2012), 8-14

(4187 kV/kg'K), AT fe maswwesgamgiuinduneuuas
naanNslasuauSeumeniy (esrmwalded, 'C) way ¢ Ap

nanminaulasuanuSeumeaaululasyv (60 Jui)

1. Motor

N

2. Mode stirrer

6. Extraction Fan

g

Hanel

5. Ceramic Plate

Figure 1 Diagram of Microwave Drying System.
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Table 1 Mathematical models given by various authors

curves.
Model name Model References

Lewis MR = exp(-kt) Wang et al. (2007)

Page MR = exp(-kt")  Ozkan et al. (2003)
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Figure 2 The microwave drying curve of spirogyra spp.

on dry basis
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Table 2 Statistical results of different thin-layer drying models for Spirogyra spp.

Model Microwave R Chi-Square RMSE
Model constants ) 3
name power (Watts) (y*x10")
752.04+£14.77 k = 0.066 0.9384 576 0.0759
465.15+9.08 k =0.031 0.9333 5.61 0.0749
Lewis
231.18+5.83 k =0.017 0.9315 572 0.0756
164.34+3.81 k = 0.009 0.9072 8.44 0.0918
752.04+14.77 k =0.0142, n =1.581 0.9973 0.22 0.0149
465.15+9.08 k =0.0051, n=1556 0.9928 0.87 0.0295
Page
231.18+5.83 k =0.0017, n = 1565 0.9964 0.498 0.0223
164.34+3.81 k =0.00085, n = 1.711 0.9864 6.03 0.0774
752.04+£14.77 k =0.068, n= 1581 0.9970 0.23 0.0152
Modified | 465.15+9.08 k=0.031, n=1556 0.9921 0.89 0.0298
Page 231.18+5.83 k =0.017, n=1.585 0.9962 0.56 0.0235
164.34+3.81 k =0.009, n=1711 0.9864 5.98 0.0773
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LUUSI80INIIADAAIANSNI5OULTT F9laun SnsnIs
auuRe (k) wazadinisountie (n) Jaduileidususeiv

Araeeruvesadululasian (P) lnedisyuuuannis

k = -0.0036 + 2.25x10” P uaz n = 1.6519 -1.41 x10" P
flaumnzauethannlunsiunesnsauautuves
ANTALAENIUABULUUINAB IR IINITOULAINIELAN
sromaululasandiszdu 605.8144.92  Fas nuiiaru
naundu (Goodness of fit) ﬁ’u%@;ﬂaﬁlﬁmnmimam dan

2% Wag AMSE Wiy 8.49 x 10° Wway 0.0921 amdsy
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