Agricultural Sci. J. 42 : 3 (Suppl.) : 589-592 (2011) 2. 8L N 42 : 3 (WLAR) : 589-592 (2554)

ANARANNTULASULLANADINNANAARATIDINTHLALLUA
Equilibrium moisture content and mathematical model of Roselle (Hibiscus sabdariffa L.)
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Abstract

The relationship between relative humidity and moisture content of agricultural products is essential to
determine the suitable condition in the drying process research. The equilibrium moisture content of Roselle
(Hibiscus sabdariffa L) was investigated using the static method at temperature of 40, 50 and 60 °C for the range
of relative humidities of saturated salt solutions, 0.05 to 0.95 percent. The experimental data were compared with
six mathematical models (Modified Brunauer-Emmett-Teller (MBET), Modified Chung-Pfost (MCE), Modified
Guggenheim-Anderson-de Boer (MGAB), Modified Halsey (MHE), Modified Henderson (MHDE) and Modified
Oswin (MOS)). A nonlinear regression analysis method was used to evaluate the constants of equations. The MHE
model was the best model describing the equilibrium moisture content for Roselle having coefficient of
determination (R%), standard error of estimate (SEE) and mean relative error (MRE) of 0.9917, 0.0554 and 26.20%,
respectively.

Keywords: Roselle, equilibrium moisture content, mathematical model

UNAnta

AL AU AN AT 898N ALA AN LT SHA RTINS RS Lﬂuﬁqzﬁwﬁmrﬁi@mww
anziivmnzanunisanuds 5&1qﬂsxmﬁmmmuﬁ%ﬁ Lﬁ'@ﬁﬂwmmu@@mm%mmm:lﬁﬂuLLmﬁ'mw%uﬁmﬁmé
Ny Imﬂ‘ﬁ'mm%umu@mm\ma‘xﬁﬂwﬂﬁﬁqﬁ%@ﬁmﬁ@mmﬁ 40 50 unz 60 saAnTAdaa TugaapaNTuRiNg
azwing 005 i 0.95 lneldansazaeindedusmadinsie thuafllduufeufeufuuossemsadamans 6
WL (MBET MCE MGAB MHE MHDE uag MOS) wéal#asnsimssiwuniiifudaduiiem A asdiluusiazaunis
nuduuLAtaes MGAB Lflw,mmmmmmmmmlummﬁmﬂmqmumummmmmauLLm Tnelsindunlez@nanig
Andula (R mmmmLﬂ@@ummmwﬂmmiwmmm (SEE) uazAAamaReuAuTnSiade (MRE) wihiu 0.991737
0.055409 UAE 26.20% ANNAIAL
ARy NsTAELILAN mu@@mm%u WULAABINNAIAANRRAT

AN

nsviAEULAY (Roselle) NTeANeNA&msIn Hibicus sabdariffa Linn at/lund Malvaceae (zguvﬁ, 2535)
nsziRuwaailulinnauaEn 49919 3-6 Aen A6 wasfsinui@snas ludaeuluBey ueafsindnidn 3 udn
¥ o = ¥ < 13 a ] @ A Ay iy H o
paeii pandany nisugnldmanlgn dgnlivanagiinia pastgnadastanengely menziiluia isieenisiininiin
nsziaguuaBananazldnuan uazldnaniiuinssmeuda falassnanmisensuan) an wu n1eanlaiuludy
W@am (Lin et al., 2005) n1samANsulalin (Herrera et al., 2004) WEqNnsviagULAdaslNaNARNALAILl wesae

' a X A ¥ = ' ¥ ¥ £ o | ¥ =
assnAnupinge] Usnnunisuslneasirendiege deliainnsoneuauesnansieanisldly aseiusiesdinezuaunisly
NIFALFNEA 11 N19LIWIN

PADANN AN AUFIENIN AN NTUA NN TIBIBINVALA LA NTUI B AR UFTN 1N TN B AT Lﬂuaaéﬁﬁmm

o

ANIANZRIMENZa NN Te LU 1Ty nsvnlelTmenaesda@en (Chowdhury et al., 2006) ﬂ’wmﬂmmumm@

q
a

YAINTNNNY (Akin et al., 2009) muum@LﬂuﬂivimummvmummuLLW LA mmﬂummuwmmumm@mmmm

AMEINEANARTUATAIANANART NUNANENABYINT Inenaszui asTuiia 27160

Faculty of Science and Social Science, Burapha University, Sakaeo Campus, Sakaeo, 27160
MATHAN AnuEAnenAans iwnanenduyswn Taws 20131

Department of Physics, Faculty of Science, Burapha University, Chonburi, 20131

1
1
2
2



.

590 ANAAAIINTY i 42 17071 3 (AuAw) AueEU-FUIAN 2554 2. MENAARFINIEIST

T 9AdtRdngLszasd e ANE N ANAAAMNTUIBINSLIRILLANTIANNTUANTINEANT] UAZHHLLAIABINS
ATIAANERTT NN zANE LR T LN ARBIT

ansaluazisinig
g dl a o d’/ G| g o A [ o a 1 o a o o
nsziRauuasilflunsideil WunsziRauuasaininemns enaiiles dmdatald lnanauwinnisideaziin
nrziRguuAsNnBneNAane luean uwazinludneringarennsa Figure 1 Gensuiaauumaeniiun idusiaesnaflaanudu
Gusulszannfesas 90 nmsgdlen ysetsrann 8.5 - 10.5 NIAF LU

Sample

Saturated salt

solution
Figure 1 Sample (Roselle). Figure 2 container used for determining ERH of Roselle.
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Table 1 Equilibrium relative humidity of saturated salt solutions at temperature range of 40 to 60 °C

Saturated salt solutions KOH MgCl, 6(H,0) MgNO, 6(H,0) Kl NaCl KClI K,SO,

Equilibrium relative humidity ~ 5% ~ 30% ~ 45% ~ 65% ~75% ~ 80% ~ 95%

Table 2 Equilibrium moisture content models

Model name* Model Equation** Model name*  Model Equation**
1
(a + bT)(c)(Rh) (@a+b7) \o
1) MBET Me = ( ) 4) MHE ve =| 2
(1-RA\(1 - Rh) + (c)(Rh) n(Rh)
1
1| (T + b)in(Rh In(1— Rh
2) MCE Mo = - L| (LHDINED 5) MHDE ve=| —T= RV Jo
c -a a(T +b)
(a) (b)( j(Rh) I
_ Rh
3) MGAB Me = 6) MOE Me = (a + bT)(_jC
1-Rh

C
(1-(b)(Rh))| (1- (b)(Rh)) + (b)(Tj(Rh)

* MBET = modified Brunauer, Emmett and Teller equation; MCE = modified Chung-Pfost equation; MGAB = modified Guggenheim,
Anderson and de Boer equation; MHE = modified Halsey equation; MHDE = modified Henderson equation; and MOE =
modified Oswin equation.

** Me = equilibrium moisture content (%db); Rh = equilibrium relative humidity (decimal); T = temperature (°C); a, b and ¢ =
constants specific to individual equations.
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Figure 3 Relation of equilibrium moisture content of Roselle and relative humidity.
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Table 3 Parameters and determination criteria.

Parameters determination criteria
Model 2
a b c R SSE MRE
MBET 3.821721 -0.019110 0.002188 0.878794 0.212223 0.796936752
MCE 309.6644 158.9290 2.379184 0.616335 0.377565 1.141157369
MGAB 93.38597 0.896736 0.028931 0.951659 0.134031 0.485242628
MHE -1.88134 -0.006211 0.972226 0.991737 0.055409 0.26200113
MHDE 0.006036 302.8710 0.427493 0.973794 0.098692 0.482354382

MOS 0.174078 -0.000843 0.960213 0.986287 0.071403 0.354428306
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Figure 4 Comparison of models and experimental at 60 °C.  Figure 5 Comparison of MHE and experimental.
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