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Development of the auto—tedding machine for the Taeyangcho

in high quality
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SUMMARY

I. Title

Development of the auto—tedding machine for the Taeyangcho in high quality

II. Objectives and Necessity

Taeyangcho cost around 11,000 to 12,000 Korean won per 600 g in 2010,
which is around twice as much as fire-dried peppers (around 6,000 won). They
are dried in large scales in areas such as Cheongsong in North Gyeongsang
Province because of their high added value, but it takes a lot of effort and cost
to turn the peppers, and since the work is not easy to do especially inside
greenhouses, there have been continuous demands for a mechanical device to aid
natural trying. However, such a device has not been developed until now.

Therefore, there is a need to develop a natural drying device that can turn or
harvest chili peppers inside pepper facilities for production of high quality
Taeyangcho. Development of a natural drying device is evaluated to increase
production of high quality Taeyangcho by around 100% through stimulation of
natural drying, and an around 50% reduction of the production process is
expected to increase agricultural profits and cut down on labor to solve errors in
the field and materialize high added wvalue.

This study aimed to develop and distribute a high quality Taeyangcho
automatic drying and churning device that could increase chili pepper harvest
load and sales by around 50 to 1009 through stimulation of natural drying
inside a greenhouse, relieve errors in the mixing process from the high
temperature (around 70 C) when naturally drying in a greenhouse, increase
agricultural profitability through a 50% reduction of the Taeyangcho production

process, and reduce labor through the automatic mixed natural drying device.



III. Methods of studies

Development of the high quality Taeyangcho automatic drying and harvesting

device includes the following stages.

O Design and production of chili pepper bed for natural drying in a greenhouse

O Design and production of a warm air drying system on the lower part of the
bed

O Design and development of a blade and brush forms for chili pepper

harvesting

O Design and production of transfer device and frame

O Design and development of before and after devices on the harvester

O Design and development of instrument controllers such as the transfer motor,
rotation motor, number of rotations, forward and reverse

O Evaluation of overall system and parts performance

O Distribute to areas such as Youngyang, Andong and Bonghwa in addition to
Cheongsong based on evaluation of efficiency and economical aspects through

field tests and try to overcome problems of Taeyangcho cultivation.

IV. Results and conclusion of the research

This study conducted a chili pepper harvesting factors test, design and
production of an automatic drying and harvesting device, a field adaptation test,
a performance test, and economical analysis, and the results can be summarized

as follows.

1. The results of the harvesting effect factors test according to form of
harvesting device, the 0.4 to 0.5 mm brush type was found to be the most
appropriate.

2. As a result of harvesting ratio factor test according to brush, forward speed

and rotation speed, there was generally no significance, but on average, the



chili pepper harvesting efficiency was found to be 39.7%.

3. The system was largely divided into the following for development: O Chili
pepper bed for natural drying, @ a warm wind system on the lower part of
the bed, @ forms of blade and brush for harvesting chili peppers, @ transfer
device and frame, & power relaying device, ® design and production of
overall control system.

4. The control algorithm was designed to drive at a steady speed and rotate the
harvesting blades for return transfer, and was set to move at 0.5 time/h.

5. The moisture content of chili peppers was found to have an average drying
rate of 0.9 %w.h./h in the early stage and 0.4 %w.h./h in practice, showing a
drying rate difference of around two times as much or more.

6. The early drying stage was 3 days and the practice was 6 days, showing the
early chili pepper drying stage was reduced by at least half compared to the
practice.

7. The average variable coefficient of the chili pepper moisture content was
16.8% in the early stage and the practice was 35.0%, showing a difference of
around two times, and this difference was evaluated to be the reason for
irregular drying and different drying times.

8. As a result of measuring consumption power when driving in the early stage
it was around 200 W when driving once for 40 m.

9. The annual fixed cost of the early stage was found to be 1,913,180 won. It
was 755,000 won for practice. The annual usage cost for the early stage was
2,048,175 won, and the annual usage cost for practice was 2,724,800 won,

10. The usage cost reduced as the scale of drying increased, and the usage cost
per ton was 212,348 won/year.ton with a 12 ton drying scale in the early

stage, and 454,133 won/year.ton with a 6 ton drying scale in practice.

11. The break-even point was more advantageous for the early stage than
practice with a scale of around 4 tons or more, and when drying 12 tons,
the early stage was found to have reduction effects of 3 million won per

yvear compared to practice.

The comprehensive conclusion is that the system developed in this study is

_10_



evaluated to be fit for application in Korean Taeyangcho production facilities,
and the production price reduction effects from using this system are anticipated

to be very large.

_11_
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1. Study of the drying kinetics of green bell pepper and chemical

characterization

STUDY OF THE DRYING KINETICS OF GREEN
BELL PEPPER AND CHEMICAL
CHARACTERIZATION

J. M. F. Faustino, M. J. Barroca and R. P. F. Guiné*
Depariment of Feod Engineering, ESAY, Polytechnic Institule of Viseu,Viseu, Portugal.

Abstract: The present woek aimad, on one hand, e stdy of fe dngng of green peppes, In
tema of dnng knetics evalueated at 300G, 400C, 50°C, 80°C and TOAC, hawving the exparimental
data bean fitled o difierent empincal kinstic modets from Beratre. This knstic stdy was then
oomplemented with the modeling in emme of Fek’s difission equation.

Om the other hand, the chemibcal charsctedzation in fresh and afier diying at e loweat and
highest tempearatunes wias analysed, fr evaluation of the effect of diying and dnying tempsratuns
on the chemical compaaiion of the product Inthis way, e anahymes mads wens: Mol con-

o mmndancs
Profesace Ragued

FE Gurg, Quinta da
Mlagea. Esiraca ce Nelas.
Fanbadcs. 500606 Ve,
Bomugal

E-mal mgusipuirail
sadeipepl

DR 4101 2065 MeplToos

CEE0-J0SE0N
E30.004 000

Faod and Ebpmducts
Pracessing

Trara ChamE,
Fai C, Saplambar 2007

i 2007 Irafitulion
of Charical Engirsars

KChemE

=0, sugar content, protaing, adh, 5t fikee and acidity.

From e recults obtained, it was conduded Mat e empliical models hat beat deaoibe the
dehiydration kinetics wers e Page and Newion models. From e sxpenmental data was posa-
ihie 1o esfimaie he difisiviles, which range betwesn 9.0 x 10° ™ at 30°C and 80 < 10" *m?*s™"

at T C.

Morsover, it was verfied that drying Influsnces the chemical composifion of he peppers,
bart, comverasly, e influsnce of the dnang emperatms was not very significant

Keywords: hell pepper; capsicum annoum; dfed bell pepper; dying kinefics, chemical

characeqzaton, nutitional value.

INTRODUCTION

Capsicum B a genus of plants from fhe
nightshade family (Solanacess). Soms of
fhem ane used as splces, vegetables or even
medicines. The fnit of Capsicum plants can
have 3 vassty of namses depending on placs
and typs, being commonly callad chill
pepEer, ned O Qresn Pepper oF jUst pepper.
The bell pepper refers o the acual frt of
e capsioem plant, being this teom wsed in
North Amearica. In Britain it 5 smply refemed
o o35 pepper, whesas In many countnes
such a5 India, Malaysa and Ausrsla it B
called ‘capabown. In aress such a3 Scanding-
wia, Hungary, Gemany and Indonssia bell
peppens ans commondy callsd ‘paprika’, and
In France they are called ‘pofvron’, with fhe
SAME o0t 38 poivre (meaning biack pepper).
Fmenta’ of ‘pimentds’ are  Poruguess
words for bell pepper, while ‘pimenia’ refers
beoth 1o chilll peppers and 1o black peppser.
The ‘Pimento' s 3 vassty of largs, =d, heart
shapead chile peppear (Capsicum annuum | that
measwes T—10 aom bng and 5-7 om wids
{medium, slongats]. Thess pimentos’ ars e
familiar red stufing found in gresn olfves.
They ars saten gresn of ips and ans wsed for
salads, soups, siews, relishes and plokling.

They are fleshy and heavlly seaded, and
matrs fom green o red. They vany insizs,
colowr and flavour and e bevel of heat a3
measwed in Scovills haat units. The higher
the muamber of Scovlle heat units, e hotter
the pepper. The frolt of most spedes of
Capsosm  contsine capsaldn (methyl
wvanilyl nonenameds), a Bpophlic chemical
that can producs a strong buming sensation
in the mouth. Bell peppsrs oontsin &
recassve gens that slminates the capsalcin
i e it

The oodaw can be gresn, red, yelow,
orangs and, mors ransly, whits, purpds, blus,
black and beown, depending on when ey
are harvested. Cresn peppsrs are wnnps
bell peppers, whils the ofhem are sl nps,
with e colour varafon based on culfvar
asbection (Simonne of al, 1997 Becauss
they ane wnips, gresn peppens ane less
swest and slghfly more bitter than yellow,
orangs of red peppers, which sl have a8
rather similar hot taste. The taste of nps
e can slso vary with growing condifions
and post-harest storsgs treament The frults
allowed 0 ripen fully on the plant in full
sunshine are e swestest, while e fnis
harvesied green and afernpensd in storags
ars beas swest
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2. Drying kinetics and quality changes during drying of red pepper

Drying kinetics and quality changes during drying of red pepper

Karina Di Scala®™**, Guillermo Crapiste™®

"l‘.?u'agm de fmvesrigaciin e Ingemierin e Abmewnros, Forultad de fngenier ba, Universidad Naconal de Mar ddf Plaw, Juan B Jusio 4502,
Mar del Flara 70N, Argenrima
BRLAPTQUY | Uriersidad Nacional del Sur— CONICET ), Camine Lo Carrindanga ke 7, .0 717, 8000 Bk Wames, Argentng
SOONICET [ Constle Nactomal de frvexrigaciones Cunrifeas y Témican), Argenrma

Abstract

A mwthenwtical model {8 propodal Lo amutale the procss of deying of mdividesl peocss of oad pepper wnder constanl exlemal
cotditions and to predict changs in some nutdbonal and organoleptic it butes of the product. The mode] was solved numencally o
olilan mos e content and mpeaiwe @ well 28 asmilde scd and carotenodds concentration m the product 23 3 Nmcion of Eme.
A pood agreement between prodictions and expenmental data @t dilloent deving Lemperaiune wis oblamed.

Water sorplion isotherms of med pepper were detemimed m e range 0-50°C and represented by two dilferent sorplion squations.
Diydng kinetics were nepresented by 2 dilfusive model, the elfective modiune ATty ranging from 501 Lo 8532 % 10 _'umzl-':i with an
sclivabion energy of 23,35 klfmol. Degradation kinetes for sioon b ackd and ol carotenodds were mesimned m the maoge 500070 and
midelled as fratorder resctions. The rale congtants mcremied with lemperatune ad product mosiue conlenl. Average sclivation
energies Tor carolenods and vitandn O depradation wers 5001 and 269k imol, mspoctvely.

Keyworde Dirving, Sorption smatherm; Ascorbic acid; Caradennids; Red pepper

1. Introddue tion

The imcreasing demand for high-guality shelf-stable
dried vegetahles requires the design, simulation and further
aptimization of the drying process with the purpose of
accomplishing not only the eficiency of the process but
alzo the final quality of the dry product. During drying,
vegetahles undergo physical, structural, chemical, organo-
leptic and mutriional changes that cause gquality degrada-
tion (Crapiste, 200400,

Reed pepper { Capsicws armsern L), as other vegetahles, is
a good soume of antioxidant subsances such as carotenoids
{provitamin A) and vitamin , which confer protection
against carcinogenic components and delay the aging

*Correspanding author. Grupo de Investigaciin en Ingenieria en
Abmenton, Facultad de Ingeneria, Unmversdad Macional de Mar del
Plata, foan B, Justo 4302, Mar del Plata 7600, Argentina.

Tel: + 54 ZELE16600.
Eematf addvess: kdmcala @i mdpeduar (K. T4 Scala).

process (Howard, Smith, Wagner, Villalon, & Bums, 1994;
Simonne, Simonne, Eienmiller, Mills, & Creen, 1997).
Dmied med pepper or paprika is one of the most important
vegetahle spices, its quality being determined mainly by
colour (Minguez-Mosquera, Jarén (alan, & Garddo-
Fernandez, 1992; Magle, Villalon, & Burns, 197%). Carote-
noids are responable For the colowr (Davies, Matthews, &
Kirk, 1970 Minguer-Mosquera & Hornero-Méndes, 1993;
Reewves, 1987) and their contents are related to varictal and
technological factors (Biacs, Crinkotai, & Hoschke, 1992
Carbonell, Pifiaga, Ywusd, & Pefa, 1%& Minguer-Mos-
quen, Pérez-Gralver, & Grarrido-Fernandez, 20000,

Bome previous rescarch has been presented in the
litermtumre on the dehydration of red pepper. Turhan,
Turhan, and Sahhaz {1997), Ramesh, Walf, Tevini, and
Jung (2031} and Doymaz and Pala (206802) studied the
drying kinctics of red pepper under different pretreat-
ments and drying conditions (Mher authors meported
the influence of drying on varios quality parameters
such as carotenoids and non-enzymatic browning (Lee &
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3. Methematical model for prediction of moisture content in jalapeno pepper

Cigne. Tecmol, Aiimene Vol 4, Mo, 3, pp 154-137, 2004 warw.zltaza.orgicyta
Copyrighs 2004 Asociacion de Licenriados en Cienda ¥ Tecnologia de los Alimenios de Galicia (AT TAGA). ISSN 11358122

MATHEMATICAL MODEL FOR PREDICTION OF MOISTURE CONTENT
IN JALAPENO PEPPER (Capsicum frutescens)

MODELD MATEMATICO PARA LA PREDICCION DEL CONTENIDO DE HUMEDAD
EN CHILE JALAFENO Capsicum frutescens)

MODELO MATEMATICO PARA A PREDICCION DO CONTIDO DE HUMIDADE
EN CHILE JALAPENO (Capsicum frutescemns)

Ochea-Martinez. L. A ; Gallegos-Infante, I. A *; Morales-Castro, J; Medrano-Foldan, H.; Rocha-
Guzman N E.

Institute Teceologico de Durango, Departamenrs de Ingenieria Quimica v Bisquimica. Blvd. Felipe Pescador 1830 Ote.
Drrango, Dgo. CF. 34080 Mexicao.
*Caorresponding author, e-mail: jinfantelostarmedia com

Recibide: 26 de Funio de 2003; recibida version revisada: 14 de Ocrubre de 2003; aceptade: 16 de Octubre de 2003
Peceived: 26 June 2003; revised version received: 14 October 2003; accepred: 16 Ocrober 2003

Abstract

A model to predict the moisture content in jalapefio peppers (Capsicum frutescens) has bean presented. The
product was dried under five drying temperatmres (30, 60, 70, 80 and 95°C), and these experiments provided dara for
wmodel formulation. Analysis of the simulared rasults have indicarad thar thers are rvo possible mechanisias for jalapedo
peppers drying, both of which are a fonction of the temperature. It was found that one mechanism sconrs below 60°C and
the other ar temperamre above 30°CE 2004 Alraga. All rights reserved.

Eeywords: Capsicum, drying mechanisms, model

Resumen

En este rabajo, se presenta un medelo para predecir el contenido de humedad en chile jalapefio (Capsicum
Sfrurescens). El producro se deshidratd a cinco difersntes temperaturas {50, 60, 70, 80 y 95°C), cuyos das experimentales
se utilizaton en la formulacion del medelo. El analisis de resultades, indica que existen dos pesibles mecanismos en el
secado del chile jzlapefio, los cnales estin en funcion de Iz temperatura. Se encontrd gue un mecanisme ecurre per debajo
de 60°C v el otro 2 temperamra por encima de 80°C, & 2004 Altaga. Tedos los derechos reservades.

Palabras clave: Capsicum, mecanismes de secade, modelo

Resumo

Neste raballo preseéntase un modelo para predeci-lo contido de humidade en chile jalapetio { Capsisum frutescens)
O products deshidrarouse a cinco diferentes temperaruras (30, 50, 70, 80 v 95°C), cuios daros sxperimentais utilizaronze
1z formulacion do modelo. A analise de resultados, indicon que existen deus posibles mecanismos no secado do chile
jalapetio, os cales estan en fancion da temperamra. Encontronse que na mecanismo ocorra por debaixo de §0°C e o outro
a tamperatura por riba de 50°C.E 2004 Altags. Todolos dereitos reservados.

EBalabras chave: Capsicum, mecanismos de secado, modslo
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4. Equilibrium moisture content of bell pepper

Downloaded By: [2007-2008-2009 Eyungpock Wational University] Ab: 07:36 12 Ockober zolo

INTERNATIONAL JOURNAL OF FOOD PROPERTIES, 3(3), 459464 (2000)

EQUILIBRIUM MOISTURE CONTENT OF BELL PEPPER

U. S. Shivhare’, J. Ahmed, and Manpreet Singh

Department of Food Science and Technology
. Guru Nanak Dev University, Amritsar 143 005, INDIA
Corresponding author (Tel.: 1-0183-220667, Fax: 91-0183-258820, and E-mail:
fst@gndu.emet.in)

ABSTRACT

Equilibrivm moisture content (EMC) of bell pepper at selected levels of temperature
(30-70°C) and relative humidity (10-75%) of the surrounding air was determined
experimentally by the static method. The EMC increased with relative humidity but
decreased with increase in temperature. Results demonstrated that Henderson model
predicted accurately the variation of EMC with relative humidity at selected
temperatures. The standard error was less than 0L077 while correlation coefficient was
greater than 0.942 in all cases.

INTRODUCTION

EMC is defined as the moisture content of the hygroscopic products such as dried food
materials once it has reached in equilibrium with the surrounding air. Vapor pressure
present in the food material equals that of surrounding air. EMC plays a significant role
in storage and drying applications. EMC indicates whether the product will lose or
absorb moisture for the given temperature and relative humidity of the surrounding
atmosphere (Brooker et al., 1974).

Bell pepper (Capsicum frutescens var. grossum), known as sweet pepper is one
of the most liked green vegetables throughout the world. It is used in both conventional
and fast food preparations. Bell pepper is a rich source of vitamins; a 100 g edible
portion contains about 92.4% moisture, 1.2g protein, 11 mg calcium, 870 LU, vitamin,
175 mg ascorbic acid, 0.06 mg thiamine, 0.03 mg riboflavin and 0.55 mg niacin. Large
sized bell peppers are valued for its crisp texture, delicate but characteristic aroma, and
attractive green color in salad and stuffing (Govindrajan, 1986). Bell pepper is available
only during the harvesting scason due to its perishable nature and its shelf life is limited
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5. Mathematical modeling for drying kinetics of black pepper under open sun

1 Mathematical modeling for drying kinetics of black pepper (Piper nigrum) under
2  opensun
3
4 E Jayashree. T John Zachariah. B Chempakam and K Alaguselvi:
5
6 Indian Institute aof Spices Research
T Marikunnu P.O.,, Calicur-673 012, Kerala, India
8 E-mail: efayasree03@yahoo.com
9
10
11 Abstract
12 The sun drying behaviour of black pepper (Piper migrum) varieties. Sreekara and
13 Panmiyur-1 was studied and from the drying curves it was observed that constant rate

14  drying period was absent. The drving process took place in the falling rate period.
15  Sreekara took 38 h to dry from initial moisture content of 244 82 % dry basis (d.b.) to the
16  final moisture content of around 9.77 % d.b. Whereas Panniyur-1 took 40 h to dry from
17 1mmtial moeisture content of around 270.37 % d.b. to the final moisture content of around
18 9.63 % d.b. The drying data were fitted to eight different mathematical models. The
19  performance of these models was mvestigated by comparing the coefficient of
20  determination (rz}, root mean square error (RMSE). mean bias error (MBE) and mean
21 square of deviation (;(2) between the observed and predicted moisture ratios. Among the
22 models, the diffusion approximation model was found most suitable to explain the thin
23 laver open sun drying behaviour of black pepper. The effective moisture diffusivity
24 during drying of black pepper was 4.13 x 107 m’”! for Sreekara and 4.90 x 1077 m’s™
25 for Panmiyur-1

26  Kevwaords: Black pepper, sun dryving. thin layver modeling
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6. Drying kinetics and quality changes during drying of red pepper
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Drying kinetics and quality changes during drying of red pepper
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Abstract

A mwthenmtical model {8 propodcd Lo amutale the procss of deying of mdividesl peocss of oed pepper wnder constant exlemal
comditions and to predict changs in sonme nutdbonal and organoleptic it butes of the product. The mode] was solved numercally o
olilan mostene content ol wmpeaie @ well 28 ascorbie scd and carotenodds concentration m the product 25 2 Nmcion of Eme.
A pood agreement belween prodictions and expenmental data @ dilloent deving Lemperaiune wis olblamed.

Water sorplion isotherms of med pepper were detemimed m e range 0-50°C and represented by two dilferent sorplion squations.
Diydng kinetics were nepresented by 2 dilfusive model, the elfective modiune ATty ranging from 501 Lo 8532 = 10 _'umzl-':i with an
sclivalion energy of 23,35 klfmol. Degradation kinetes for soon b ackd and ol carotenodds were mesiuned m the range 500070 and
midelled as frstorder resctions. The rale congtants mcremied with lemperatune ad product mosiue conlenl. Average sclivation

energies Tor carolenods and vitandn O depradation wers 5001 and 269 k] imol, mspoctvely.
i 2007 Bwiis Sodety of Food Scence and Technology. Publdhed by Ekever Lid. Al rights reservsd.

Keyworde Dirving, Sorption smatherm; Ascorbic acid; Caradennids; Red pepper

1. Introddue tion

The imcreasing demand for high-guality shelf-stable
dried vegetahles requires the design, simulation and further
aptimization of the drying process with the purpose of
accomplishing not only the eficiency of the process but
alzo the fimal quality of the dry product. During drying,
vegetahles undergo physical, structural, chemical, organo-
leptic and mutriional changes that cause gquality degrada-
tion (Crapiste, 200400,

Reed pepper { Capsicws armsern L), as other vegetahles, is
a good soume of antioxidant subsances such as carotenoids
{provitamin A) and vitamin , which confer protection
against carcinogenic components and delay the aging

*Correspanding author. Grupo de Investigaciin en Ingenieria en
Abmenton, Facultad de Ingeneria, Unmversdad Macional de Mar del
Plata, foan B, Justo 4302, Mar del Plata 7600, Argentina.

Tel: + 54 ZELE16600.
Emat address: kdmcala@fimdpeduar (K. 4 Scala).

process (Howard, Smith, Wagner, Villalon, & Bums, 1994;
Simonne, Simonne, Eienmiller, Mills, & Creen, 1%7).
Dmied med pepper or paprika is one of the most important
vegetahle spices, its quality being determined mainly by
colour (Minguez-Mosquera, Jarén (alan, & Garddo-
Fernandez, 1992; Magle, Villalon, & Burns, 197%). Carote-
noids are responsible For the colowr (Davies, Mattheows, &
Kirk, 1970 Minguer-Mosquera & Hornero-Méndes, 1993;
Reewves, 1987) and their contents are related to varictal and
technological factors (Biacs, Crinkotai, & Hoschke, 1992
Carbonell, Pifiaga, Ywusd, & Pefa, 1986 Minguer-Mos-
quen, Pérez-Gralver, & Grarrido-Fernandez, 20000,

Bome previous rescarch has been presented in the
litermtumre on the dehydration of red pepper. Turhan,
Turhan, and Sahhaz {1997), Ramesh, Walf, Tevini, and
Jung (2031} and Doymaz and Pala (206802) studied the
drying kinctics of red pepper under different pretreat-
ments and drying conditions (Mher authors meported
the influence of drying on varios quality parameters
such as carotenoids and non-enzymatic browning (Lo &

OO ST 00 o B0 T Sws Socety of Food Sceence and Technalogy. Poblshed by Elsevier Lid. All rights reserved
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Drying of red pepper in open sun and greenhouse conditions mathematical
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Abstract

I avrder o :1Lu.d._'|' the d.ry:uu_: ol red PP 1 O S i Emdu:-u:-: condili cars d.r_-.-:mg L-l.pc.-::ifnmls Al constant balbon Lary woli-
s el @l varying ouwldoor conditons wene camied oul. Laboratory diying experiments were undertaken, mside a wind tunmel when
solar radization was amdated by & 1000W bamp, Tor diffennt external parameters (inckdent radiation, ambient temperatwre ad ar velos.
ity Bffect of dving parametens on mosiune codntenl and drying tme wene detemmsd, A smmple deying model of red pepper reated 1o
Waler evaporalia [roin was d.i.-w.-k&pcd. and verilted. Outdoor d.r_-.-iu‘g, e anenls wWene carried oul in Ax[EEL HILY amd g-:w.-n]u:-‘u.w (=i
ditions mspectvely o valdale the drying mode] oblaned at laboratory wnder constant conditions. 1 was Toumd thal te laboratory
moddel ovensitimates U diying proces wnder tme varving conditons. A @mection factor was then introduced in the Tomulation of
the micdtel Lo adjust Uhese predictions.

b studying the congdatency of the model cosflicent of detemimnation ad reducsd Cha-sgquare wene wed. The resulis of these tesls lave

confirmed the consstency of the model at laboratory wnder constan coonditions amd i open sun ol gresnhouwss condd Uons.

@ 2006 Elaevier Lid, All ights neserved.

Kepworde (ipen sun drving; Greenhouse drving: Salar radistion; Modeling: Pepper

1. Introdduetion

Open air natural sun drying presents some problems
making this operation not always suited to large scale pro-
duction., Amaong them, the most important one are: lack of
ahility to control the drying operation properly, the length
af the drying time, whether uncertainties, high labor costs,
large area requirement, insect infestation, midng with dust
and other foreign materials and so on,

Saolar tunnel dryers hased on plastic tunnel greenhouses
hawve a great potential in Tunisia. These can be exploitad in
summeer, when inside temperature is very high, for drying
agricultural products and may hecome a more convenient
alternative.

* Corresponding author .
Emaed addrese fad_hamigtyahoo it (AL Fadhel |

ORG0-ETTHE - see front matier @ 2006 Elsevier Lid All rights reserved.
dai:10.1 0164 joaden g 2006 00 025

Simulaton models are helpful in designing new or in
improving existing drying systems or for the control of
the drying operation. Modeling drying of crops under solar
energy is a complex problem involving simultaneows heat
and mass transfer in a hygroscopic nature of crop. The dry-
ing rate depends on a number of external variable param-
eters (solar irradiation, ambient temperature, relative
humidity and wind velocity) and internal parameters {ini-
tial maoisture contents, type of crops, crop alsorptivity,
mass of product per unit exposed area etc.)

The drying knetics of materials may he described com-
pletely wsing their transpart propertics (themal conductiv-
ity, thermal diffusivity, moisture difusivity and heat and
mass transfer cocticients) together with these of drying
medium. Fatti and Mujundar { 1997) developed a diffusion
maodel based on Fick's law and simulation code of solar
dryer, wsing heat and mass balances, applied to solid and
gas phases with time varying air conditionz. The mesults
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Abstmact

Bl peerprpeer sampless | Capuionm annsenm L) were ded 21 Tour ar inlet temperatures from 50 1 80 °C and relydrated m water a1 30 °C
ter ity the influence of atr dryng temperatwe on the quabity and microstructural properties of the relydrted tsue. A detemmination
was mrade o Uhe elfects of sample preteaiment on the drying proces, ssmpks were inmersad in 2 solution conlaining MaCl, CaCls and
BB Oy prdor 1o deying &t 70 °C, At the end o the mehydrtion prooss svera] quality paramelens were analyesd, including the rehy-
dration talio, waler relenlion capacily, codowr, fmnes, vitamn C contenl and microstrwctuee. The nsulis deowed that the best qualiy
proddnd was obitaned when samples wene pretrested belom dryang. Microscopss examnation of the relydrated pepper samples suggested
that damage to cellular strwciume we mdmmiesd by pretresiment of samples; the resulting rehydrated peppens displayed com paratively

ﬁnpmur_-d vitamnn O releqbion, colonr, and frmness.
@ 2007 Elaevier Lid, All ghts neserved.

Keywords Red pepper; Air drving; Rehwdration; Quality; Mo astrocture

L. Introduction

The red bell pepper (Capeicuss arran L) variety Lam-
uyo B in high commercial demand hy the global food
industry, hased on its aromatic, colouring, and flavoring
propertics, Dehydrated pepper has  commaonly  been
abtained by hot air drying, which allows rapid and massive
processing, although the maintenance of mutriional and
commercial quality of this pepper through the process
has presented some seriows problems in the past. Some
studies cited in the literatume have addressed the influence
aof drying conditions on the guality characteristics of the
dehydrated prodoct (Carbonell, Pikaga, Yusd, & Pena,
19846; Simal, Garau, Femenia, & Rossella, 2605), Conven-
tional drying of pepper causes a major loss of colowr and
texture quality of the Ainal product.

* Correspomding author. Tel fax: <56 51 D405,
Emaed addresy avegagitlwerenac] (A Vega-Gdlver).

ORG0-ETTHE - see front matter @ 207 Elevier Lid. Al rights reserved.
dai:10.1 0164 jioaden g 2007 06 052

Undesirable changes in the colour may lead to a
decrease in its guality and marketing value, therefore, the
surface colour of the pepper is an important criterion. Loss
of red colowr is camsed by autoxidation of carotenoids, The
stahility of the main carotenoids of the red bell pepper dur-
ing storage has been shown to depend on the drying condi-
tions, with the rate of deterioration increasing as the drying
temperature increases (Carbonell ot al, 1986; Doymaz 8
Pala, 2002}, Weak chemical treatments including the appli-
cation of antioxidants and calcium salts to the peppers
prior to drying have helped to improve the acceptability
of final products by avoiding deterioration in colour, vita-
mins, and texture {Turhan, Turhan, & Sahbaz, 1997, Red
bell pepper contain not only carotenoids as natural antiox-
idants but also other components such as ascorbic acid.,
Firmness is one of the most desirable attributes in rehy-
drated dned peppers. Calcium hinds with pectic substances
to form calcium pectate, making vegetables more resistant
to thermal softening,
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Abstract

Moisture equilibriom data for adsorption and desorplion of water [rom Gelidinm sexguipedale were
investigated al lemperatures in the range of 3-57C and water activity ranging from 005 to 0.9, The
experimental procedure used was based on the gravimetric static method. The sorpion curves of Gelidinm
sesguipedale decreased with increase in temperature al constant relative humidity. The hysteresis effect was
observed . The experimental data of sorplion were described by six models. The GAB and modified BET
maddels were found o be the most suilable for describing the sorption curves, The isosterc heats of
desorption and adsorption of water were determined from the equilibrivm data at different temperatures.
i 2004 Elsevier Ltd, All rights reserved.

Keywordy: Bauilibrivm maisture content {EMC); Gelidamn sesquipedale; Tsosteric heat of sorption; Modeling Sorption
isotherms

1. Introduction

The production of agar from red algae has become an important sector of industry in Morocco.
This industry provides the country with an annual export income of approximately 40 million
euros. In total, around 500 workers are employed in this sector, It is primarily the Gelidium species
of algae which are wsed, with Gigarring and Graeilaria species being used to a lesser extent. These

*Corresponding author. Tel: +212-44-34-07-80; fax: + 212-44-34-22-827.
E-mall address: kouhila@hotmailcom (M. Kouhila).

(22-4T4X §- see Front matter o 2004 Ekevier Ltd. All rights reserved.
doi: 10 1016/ japr. 200403001
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Abstrac

Thiswork presents 2 theoretical and acperimental stwdy of the drying kineties of red peppers wnder dilfenent pretrestment and r
diying condiions. Red peppens, Capsdoen anmees, grown in U region of Kahramammarss, Turkey, were preteated wath vanous
solutions of alkaline emukion of ethyl oleate (AEBO) ad died aferwands, To date, Uuere has boen no work that studied U elfoc
ol AEECY pretreatment solition oa Uee deving of fod peppens. Our resulls indicated that pretrested peppen dried Gaster ad had
Tagher Humnter L (lightnes), 4o (redmes) and +0 (velbowmnes) valwes e the untnested and doed peppers. 2% ethy] oleate and 5%
B OOy sodution wis Townd 1o be the maost elfective dipping solution that provided Tor whole peppers doed g1 50 °C, and yiekdod e
coler quality. Drying curves of shosd peppers oere obtamed using Uhe Page and exponeniial squations. Companig the @& vales of

basth L= Uit 41 wens coanclwded Uhat the Pape equabion mepresnls drymg charactenstie betber than the cJtp-::umL‘h:.ﬂ gL L.

@ 2002 Blaevier Scence Lud. Al rghts reserved.

Keyworde Dirying; Rad pepper; Pretreatmant salumtson; Madelling

1. Introduction

Pepper, specifically Capsion anmuen, & a general
name for plants coming from Capsicum species of So-
lanaceae family, whose products are used as vegetables
and spices | Luning, Yuksel, Vuust-de- Vries, & Roozen,
1945), Pepper & a good source of vitamins A and
C, which arc important anticxidants {Howard, Smith,
Wagner, Willalon, & Burnz, 199%4; Lee, Howard, &
Yillalom, 1945). It is caten asa mw and cooked vegetahle
and also wsed commonly in making paste, picklke, and
sauce. Red ground pepper made by drying and pulwver-
izing the hot med pepper is wsed as a gpice and flavor
ingredient in the food industry (Isdoro, Cotter, Fer-
nandez, & Southward, 1995). Also, Bosland (1994) re-
ported its wide range of medical applications, from
increazing appetite, relieving pain associated with ar-
thritis, to diuretic effect.

Red pepper is one of the main agricultural products
in Twkey, Pepper growing for the purpose of drying
is common in the Kahmmanmaras region of Turkey
{Abak & Pakyurck, 1995). Drying of red pepper all over
the world is carried out by either sunlight or dryers using

‘Cmes.]mndhg author. Tel.: +90-21 245 1T 1E; fan: + 502 12 445
18-95.
Bl addrers: dovmaziavildz edutr (I Dovmaz).

solar collectors { Atagunduz & Karagulle, 1977; Trim &
Koo, 1982; Tiris, Ozhalta, Tiris, & Dincer, 199%4; Ayensu,
1947, Traditionally, in Turkey, peppers are dried in the
open air and exposed to sunlight, which wsually takes #—
10} days. This practice is a common method, yet it has
several drawhacks such as time consuming, prone to
contamination with dust, 20il, sand particles and insects,
and being weather dependent {Tuncer, 1995; Ostelin,
Bascetineelik, & Soysal, 19990, Therefomre, using hot-air
dryers, which are far more rapid, providing uniformity
and hygiene are inevitahle for industrial food drying
processes (Minguer-Mosquera, Jaren-Cralan, & Garr-
ido-Fernandez, 1994; Chung, Shin, & Choi, 1992), Some
experimental studies on pepper diying were reported in
the literature. Kim, Fhee, and Shin { 1982) reported the
color of red pepper changed considerably during drying.
Haot-air drying produced red pepper with a hlackish red
color compared to be sun drying method. Sigge, Hans-
mann, and Joubert (1998) studied gmen bel pepper
dices dried at different temperatures and relative hu-
midities. Dirying rates incmeaszad with increasing tem-
peratures and decreasing relative humidity .

Dipping waxed froits for a few seconds in a cold
agueous emubion of ethyl oleate or suitablk compound
(uwsually fatty acid derivatives used as wetling agents
and emulsifizrs) greatly reduces drying time (Ponting &
McBean, 1970 Cmadagni & Safford, 197% Suarez,

OXEDETTANONE - see fromt matter @ 3002 Elsevier Science Lid. All rights reserved.
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Abstract

The drying kinstics of the red bell pepper (var, Lamuyo) was studied and modeled 21 different temperatenes (50, S0, 20 and 80 °C),
Wt am ar velocity of 25m s ™", Only the Falling mie period could be observed during the experiment . Effsctive modatire Glfudvily was
eatinmated Lo be between 3.2 107" and 112 2 107" m® 57" within the temperature rangs studied. The effsct of lemperature on the diffu-
avily was described by the Arrhemius squation with an activation energy (F,) of 397000 mal ™", The Newton, Hendemon-Pabis, Page
and Page mdified models wene ..1]:4]':]:!:.-«'1 Lix Uhe L-Jl.pq.-n:lrmllaﬁ_'f abtaned modiwre data, The qu'.ﬂ:l'l_l,' af the models was evalusted =g
the correlation coelficient, sum syuan error, ool me square e, awl Chi-sguars, Compansons of the expenmental values wdth the
caloutated values demonstrated that the Page modified maodel produced U best i for every diying curve, reprsenting an excel ket ool

Tor stimation of te dryng Lime.
0 2006 Elasvier Lid. ALl dghts meserved.

Keyworde: Red bell pepper; Dirving; Diffusivity; Fick; Modeling, Arthenmus; Page modified

1. Introduction

Delydration isan important preservation process which
reduces water activity through the decrease of water con-
tent, avoiding potential deteroration and contamination
during long storage periods. Also, food quality of is pre-
served, the hygienic conditions are improved, and product
loss s diminished { Kaymak-Ertekin, 2002). For these rea-
zons, several methods or comhbinations of dehydration
methods can be wed, inchiding solar drying, hot-air, frecze
drying, osmotic dehydration, spray drying, impmegnation
vacuum, cte. Cther important objectives of food dehydm-
tionm are weight and volame redoction, intended to decrease
transportation and storage costs ((Mkos, Marasimhan,
Singh, & Witnaver, 19492),

The red bell pepper (var. Lamuyo) is one of the main
agricultural products of the regions of Almeria, Murcia,

* Correspomding authar. Tel : 56051 204005, fan: -+ 56051 Hddds.
Emaed addrese avegagimwerenac] (A Vega).

ORG0-ETTHE - see front matier @ 2006 Elsevier Lid All rights reserved.
dai:10.1 164 jioaden g 2006 04 (28

and Alicante (Spain) that can successfully undergo dehy-
dration processes by means of hot-air drying, due mainly
toa reasonable resistance to heat variations, within a given
range of temperatures. Thus, red hell pepper keeps its sweet
flavor and brilliant red color, with the latter feature wecog-
nized as a significant quality indicator (Yega, 20035 In
addition, red bell pepper can be regularly consumed as a
raw and cooked vegetahle in pastes, pickles and sauces,
as well as dried powder, hot spice, or as a condiment
{Doymaz & Pala, 2002},

Several factors can influence hot-air drying of food, for
cxample: velocity and temperature of air, water diffusion
through material, load demsity, thickmess and shape of
the produoct to be dried. However, the sudden remaval of
water decreases the nutritional and sensarial value of food
{Lenmart, 1%, and allows the presence of phenomena such
as hardening and shrinkage.

Several mathematical models may be used to describe
the drying process and help in its optimization, and assist
in the efective design of dryers {Kiranoudis, Maroulis, &
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Abstract

Moastire sorplion sotlerms ol groen and ned peppers were detemmmed 21 three different tempemtens (30, 45 Cand S0°C) and
melative huridites (10-90F4), using the standard staie, gravimetne method, The GAR, Hakey, Oswm and BET sompion models
were lested Lo i U ex perimental dats, A non e rogresion analyas method was wed o ovaluate the constams of Towr sorplion
eqpust s, The Hakey squation gave the best il Lo e expermental sorption data for 2 wide range of water activity while BET gave
Ui bt fit Toor & water activaty range of 001005 The sgreement between experimental and caloulated values wa Tound 1o be sal-
wlzctory. The sodteric hexts of desomption and adsorpiion of waler were determined Trom Uhe squilibriem data st dilfaent wm-
peratures wsing Uhe Olasins-Clapeyion equation. © 2000 Ekoaer Sciencs Lid. Al rights ressrved.

1. Introduction

A moisture zorption isotherm describes the relation-
ship between the water activity {2.) and the eguiibrium
moigure content for a food product at a constant
pressure and temperature, The knowlkedge and under-
standing of moisture sorption isotherms for foods is of
great importance in food science and technology for
many problems such as the dedgn and optimisation of
processing as for instance in drying, for assessing
packaging problems, for modelling moisture changes
which occur during drying, for predicting shelf life sta-
hility, for ingredient mixing predictions ete. (Spicas &
Walf, 1983; (3al, 1987).

Sewveral rescarchers have meported moisture sorption
data for different vegetahles and temperatures (Iglesias
& Chinfe, 1982; Lomauro, Bakshi, & Labura, 1985,
Marza, 1986; Sharma & MNath, 1991; Timmerman &
Chirife, 1991; Wang & Brennan, 1991; Rapusas, Diris-
coll, & Buckle, 1993; Kiranoudis, Maroulis, Tsami, &
Marinos-Kouris, 1993). Research on the temperatun
dependence of isotherms, determination of heat of
sorption and mathematical models to represent sorption
isotherms have ako been reportad in the literature.

Many empirical and semiempirical equations de-
scribing the sorption charactenstics of foods have heen

‘l’.'tmi.]m:rl:l:ing amhor. Tel.: +50-F32EE00 102006 fax: +0-T12-
el
E-mad addres e figeneitextilegeedu it (F. Kaymak-Erteln).

proposed in the lterature. Chirife and Iglesias (1978)
reviewed the 23 equations existing in the literature for
fitting moiture somption isothems of foods and food
products, Later, Boguet, Chirife, & Iglesias (19T#)
evaluated eight equations for 3% different foods. Van den
Berg and Bruin (1981) collected and classified 77 such
eguations. In all these studies, the researchers meported
which eguations gave the hest fit to food isotherms.
Among the sorption models, the Guggenheim—Ander-
zon de Boer ((FAB) equation has been applied suoccss-
fully to various foods (Van den Berg, 1985) and it s
recommendad by the Ewropean project Cost %0 on
physical propertics of foods (Wolf, Spiess, Jung,
Weisser, Bizot, & Duwclowaorth, 1984). The three param-
cter GAB model for multilayer adsomption which is
based on Brmaner—Emmett-Teller (BET) theory was
reported to fit sorption data over a wider range of .
than the widely used BET equation.

The net isosteric heat of sorption can be wed to os-
timate the energy requirements for dehydration pro-
cemnes, The level of material moisture content at which
the net isosterc heat of sorption approaches the latent
heat of vaporisation of water is often taken as an indi-
cation af the amount of “hound water” existing in the
food (Duckworth, 1972; Wang & Brennan, 1991; Kira-
noudis et al., 1993). The heat of vaporization of zorbed
water may increase to values well above the vaporization
of pure water as food is dehydrated to low moisture
levels (Rizvi, 1986). Values of the isosteric heat of water
adsorption and desorption have been reported for

OXEDETTONE - see fromt matter & 30060 Elsevier Science Lid. All rights reserved.
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ABSTRACT

Aerticle Ay
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In order © deermine whether changes i pectin fractions Goilitate or not the traditonal drying of red
pepper frusts { Uzpsioum enmuum L) and the possible consequences of these changes on the dehydration
mnditions for paprika processng. that have an impact on the svolition of carotenmd aomtent
i respansihle for colow), this evalution md other parameters were montoned during a traditonal drving
process m oomrelation with the temperature— tme combimations used Evohmion of microbial flora was
followed to aalyse thewr possible contrbiton, as an exogenos sournce to enzymatc polygal achronase
{PG) actrwity. Crur results mdicted that the mild temperature—time regme medized the selection and
praofiferation of 2 microlbial flora that contributed to enzymatc PG actvity modifying the pectic fraction.
The enzymatic acti vity generated rises in the calonmm pectase | CaP ) fractson, which Gwoured the drying of
frust with an mitial kw comtent of soluble pecting (59) and (P, This, the changes m Exture helped
during the transfer of moisture, Gcilitating the dehydration process, and therefore, 3 milder temper
ature—time regime was required. Comsequently, binactive compounds of the fuit, such as capsanibn,
@psanthin and provitamin A carotenoids, remaimed almost unalersd. In the other hand, when the 29
fraction moreassd duning dehydration, the process was delayed, and this wax alwo comrelated with
a higher content m 5P and Ca¥ m fresh fnot indimting that the fnots were harvesed at 2 biter sage of
mipeness. In this case 3 more mbense temperature-time regime was nesded, negaivey affecting the

dehydration

arotenoad content by deceacing it signifiandy

@ 2010 Elsevier Lel. All rights reserved.

L Introsdsctisn

Emerging technologies have substantlally improved the safary
andd quality of processed foods However, there are still traditional
procesing technigues that generate a craft produa with undque
organadeptic and quality charscteriatics which are difficulr to be
reproduced industrizlhye In S pain, there are two clear eamples: the

Abbrevigans A5, aoohod naodubde solidy; AUTTC, area ander S [Empes-
AT e oara ) BHT, banylansd Mpdroagoies re; BP, Babrd Fadoer, CaF, calcam
pamane GA, galactarosdc ackd; CHPL, gooed Byghendc pracioss; HAODPR, hazard
analysis orinial contecd podnt; MR, modinare oo, MES Man Rogosa Thagse; M3A,
iman nined @k agar, PCA, plae cowng agar; FIOO, Frodoec widh Desgna Son of Grighn;
PG ety B e s, PR, peroopesc s, TR nazal peaming; 58, soper boodh; 5T sodatie
peecTine; 5P, sodiam podya et hobevalionane  VREA, ol md bl agar VREG, ol
e Bille ghacome.

* Comre gponading audhos Tel: 434 954000004 G +34 95412

E-madl afdess. Doormeroficica o5 (T Hornerno- M éndez |

DOF-E433H — s dron marner & 2000 Elwevier 1ol AN sghos rewsrasd
chod: B0 00 6] w0000 Ok 05

saffrom from La Mandu and the paprika from Ls Wera, boath products
protactad by PDO (Product with Designation of Origing regulstions.
With respect to the paprika fom La Vera, the ripe red fruits of the
pepper (Capradarn amiuu L)L with the particularity of posessing
& high carotendid content, are slowly dehydraed in 2 traditona ] way
wsing heat from burndg loga During this process the impeed
temperature and time comdidons are mikd, and no techodcal contrals
are e, 5o rhat it is an operatorwho stirs the fruits and svalustes
the heat appliad regulating it by contrelling combastion, during
a period of 7-10 days The main quality of this processing in
comparian with industrial techndgques is that the indrial caratenadd
content of the fresh fruits remaing almost unchanged. due o the
Iral anvre betwesn the catsbolic and anabolic processes allecting these
plgmants (Minguez-Mosquera & Horme ro-Mandez, 1994, Mingues-
Mosquers, Jarén-Galin & GCamide-Ferndndsz 1994; Mingusz-
Maosquera, Pérez-Gilvez, & Garido-Ferndndez, 20000 Previous
studies have sl that the indtial temperature of the process ad
the motiture content of the fruits are the key Tactors promaing
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Abstrac

The thin layer drying belaviowr of md pepper dices 5 expermmentally mvwestigated in 2 comvective dryer and the mathema tical
miodbelling by wsing thn bayer doying models m lersture is peformed. Diyving expermments were comnducted a1 inktl temperaiwns of
dbrymng ar ool 55, 60 and W °C and 2t a deyang air velocity of 1.5 mis Eleven dilfenent thin tayer mothematical doang model wens
companed acconding Lo thar cosfficent of comelation Lo etimate dryng cures, The elfaos of dropng air lemperatien on U model
constants ad coelficents were p‘rrd:il_'Lal h_-,' frat et i musdeki. Au.x)‘rd.mg U the resulis, an A Ppros un sl af the dalfusion medel
conkl sislactoridy desoribe the dryng curve of ted peppems with 2 cornelation coelficient (r) of 09987, The constants and coelficents

ol s mode] could be explaned by the elbact of drying air teanpsraiwne.

& 2003 Elasvier Scence Lid. All rights reserved.

Kepwords: Dirving; Thin laver; Red pepper; Mathematcal modelling

1. Introduction

Dirying is defined as a process of moisture removal due
to simultaneous heat and mass transfer (Gogiis, 1994, It
is alzo ome of the conservation methods of agricultural
products, which is most often wsed and & the most
cnergy-intensive process i industry ([Dincer, 1998),
Morcover, drying is one of the oldest methods of food
preservation and iz a difficult food processing operation
mainly because of undesirable changes in the quality of
the dried product. Longer shelf-life, product diversity
and substantial volome reduction are the reasons for
popularity of dried fruits and vegetables, and this could
be expanded further with improvements in product
quality and process applications. Thes improvements
could increase the cument degree of acceptance of de-
hydrated foods in the market { Maskan, 2001 ).

Cost-cfiective and hygienic ways of preserving foods
are af great mportance given the prevailing insecurity i
food spplics thronghout the waorld. The introduction of
dryers in developing countrics can reduce crop losses
and improve the quality of the dried product signifi-
cantly when compared to the traditional methods of

* Corresponding authar, Tel: 50434 T30V S341; fan: +90-424-
405506

E-mall addresper: cakpmarigfiratedo tr (EK. Akpnar), vioceri
firatedutr (V. Bier), ovildeimfiratedutr (O Yildiz).

drying such as sun or shade drying. Therefore, smula-
tion models are needed for the design and operation of
dryers. Several researchers have developed simulation
models For natural and forced convection drying systems
{Diamante & Munrm, 1993; Ratti & Mujumdar, 1997)
The study of drying behaviow of difierent materialks
has heen subject of intemest for varions investigators on
both theorctical and application grounds during the past
) years., Recently, there have been many studies on the
drying behaviour of various vegetables and fruits such
as mushroom and pollen {Midilli, Olgun, & Ayhan,
1994, potato (Diamante & Munro, 1991; Gigils, 1994),
omion (Sarsavadia, Sawhney, Pangavhane, & Singh,
19494, green pepper, groen bean and pumpkin (Yalde &
Ertelin, 20601}, grape (Dincer, 19946; Yaldiz, Ertekin, &
Umin, 2100, pistachio {Midilli, 2001 ) and red pepper
(Passamai & Saravia, 1997ah; Kaymak-Ertekin, 2(2),
In this study, the thin layer drying behaviow of red
pepper slices in a convective type dryer has been inves-
tigated and mathematical modelling by using thin layer
drying model from the literature has been performed.

2. Experimental set-up and procedure
20, Experimental set-up

Fig. 1 shows a schematic diagram of a dryer used for
experimental work. It conzists of a fan, heaters, drying

OXEDETTONE - see from matter @ 3000 Elsevier Science Lid. All rights reserved.
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