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PREFACE 
 

National Student Conference on food science technology has become the identity of 

Department of Food Technology, Soegijapranata Catholic University. Since 2000, this 

annual event had discussed various topics related to food science and businesses with 

recognized experts in their fields are cordially invited as keynote speakers. And thanks 

be to God, in this year, we can make these conferences as the 1st International Student 

Conference and 12th National Student Conference. 

 

The theme of this year conference is "The Power of Local Knowledge in Increasing 

Food Business Competitiveness". This year theme was selected as a support towards 

local knowledge in creating a food business. Therefore with this conference, 

participants are expected to contribute in developing their own local knowledge to 

create food products that have more selling points. In addition, the conference is 

expected to be the place for student of food technology and other related sciences, food 

industry practitioners, and food scientists to share knowledge and innovative ideas for 

the development of the food in the future. 

 

Lastly, I would like to give my sincere gratitude to all the honorable keynote speakers, 

sponsors, presenters, and participants for the valuable contribution and support for this 

conference. Also, I would like to give my gratitude to the committee members that has 

been work hard in order to make this conference happen. As this was our first time to 

hold the international conference, on behalf of the committee, I would like to apologize 

for our shortcoming. We always welcome any critics and suggestion for betterment of 

the next International and National Student Conference. I hoping all of you can enjoy 

the conference. 

 

Have a nice conference!  

 

 

Chairperson, 

Nawang Sari Adhiyanti Muljo Kusumo 
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FOOD BUSINESS AND MANAGEMENT 

 

TITLE / AUTHOR CODE PAGE 
Exploring The Business Potentials of Nutmeg in the 
Middle of Global Challenge as Indonesia Local 
Commodity 
Irayudi Lazuardi, Angela Irena Wibawa, 
Michaela Jessica Valentina and Binardo Adiseno 
Soegijapranata Catholic University 

FBM – 03 1 

Asiatic Yam Instan Porridge As an Innovative 
Solution to Improve National Food Security Based 
on Local Food 
Rosyid Ridho 
Jember University 

FBM - 04 10 

The Use Of  Gembili Flour Subtitution (Dioscorea 
esculenta) in “Brownergen” As an Effort for Food 
Diversification With Uses of Local Food Material 
Shianny Chandrawati Hudiono, Themmy Yuni, 
Jessica Adipradhana, Hartono Tanambell, and 
Julia Ratna Wijaya 
Pelita Harapan University 

FBM - 05 32 

Sorghum Cookies as Potential Local Food 
Richard Wang 
Widya Mandala Catholic University 

FBM - 06 39 

Use of Homogenization to Improve Milk Quality at 
Farmer Level in Indonesia 
Markus Yovian W. L  and Anita Maya Sutedja  

Widya Mandala Catholic University 

FBM - 07 49 

Thai Consumer Behavior and Attitude : Effect of 
Gender and Degree of Food Neophobia on Product 
Liking and Food Related Style 
Mr.Tipong Narkmit, Miss Sukrutai Ninnetr, 
Mr.Sutad Bumrunsin and Dr.Aussama 
Soontrunnarudrungsri  

Assumption University of Thailand 

FBM - 08 55 

Local Cassava Cultivar : Business Need vs 
Government’s Attention 
Adheline Taufik, Lorentia Santoso, Melita 
Mulyani and Sumardi  
Soegijapranata Catholic University 

FBM - 09 65 
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A Study On The Effectiveness Of The Regulation 
Ministry Of Maritime Affairs And Fisheries 
No.28/MEN/2004 on Small Business of Shrimp 
Farm 
Michael Yudi,  Santo Yanuar, Jo Vincentius 
Michael and Sumardi 

Soegijapranata Catholic University 

FBM - 10 70 

 

 

 

 

FOOD PROCESSING AND ENGINEERING 

 

TITLE / AUTHOR CODE PAGE 

The Steaming Effects on Physical and Functional 
Properties of Green Grass Jelly (Premna 
oblongifolia Merr.)  
Andika Bagus Bangun Prakoso and Endang 
Prangdimurti  
Bogor Agricultural University 

FPE - 02 80 

Cultivation of  Spirulina sp in Batch Reactor and Its 
Extraction for C-Phycocyanin as Antioxidant 
Inggar Dianratri, Melinda Deviana, Noer Abyor 
Handayani and Hadiyanto 
Diponegoro University 

FPE - 03 89 

Optimization Immobilization LPO from Bovine 
Whey Using Sepharose ® 
Dwi N. Nawangsari, Rasbawati and Ahmad N. 
Al-Baarri  
Diponegoro University 

FPE - 04 95 

Antioxidant Activity of Glicated Goat Milk With 
Various Monosaccharides 
Galuh Hayu Kinasih, Esnarian Pranetha Putri 

and Ahmad N. Al-Baarri 
Diponegoro University 

FPE - 05 100 

The Drying Kinetic of Foam Mat Drying Combined 
With Using Air Dehumidified for Carrageenan 
Drying 

FPE - 06 103 
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Mohamad Djaeni, Aji Prasetyaningrum and 
Nurul Asiah  
Diponegoro University 
Mixed Adsorption Dryer in Fluidized Bed for Corn 
Drying : The Effect of Temperature and Superficial 
Air Velocity to Moisture Content of Corn  
Harum Nissaulfasha, Mohamad Djaeni and 
Luqman Buchori 

Diponegoro University 

FPE - 07 114 

The Use of Sweet Potato Flour (Ipomoea batatas L. 
cv. Kentang) as The Source of Vitamins and 
Sweetener Substitute of Chiffon Cake 
Aileen Levinamatta Sukamto, Sumardi and 
Laksmi Hartayanie 
Soegijapranata Catholic University 

FPE - 08 120 

Effectiveness of Field-Treatment With Cling Wrap 
and Paraffin In Prolonging The Ripening Period of 
Kepok Pipit Banana (Musa paradisiaca var. Kepok 
Pipit) 
Clara Alverina,  Bertha Widyarani, Cinthya 
Danastri and Sumardi  
Soegijapranata Catholic University 

FPE - 09 132 

Stunning Application in Slaughtering Management 
of Pig in Semarang 
Go, Yohan Setiawan,  Ivan Septian, Raymundus 
Pito Winarjati and Sumardi 
Soegijapranata Catholic University 

FPE - 10 139 

The Effectiveness of Sweet Potato as Sugar 
Replacer in The Making of Sweet Bread 
Jessica Stefani,  Sumardi and Laksmi 
Hartayanie  
Soegijapranata Catholic University 

FPE - 11 145 

Effectiveness of Sweet Potatonas Flour and Sugar 
Replacer in The Making of Sponge Cake 
MM. Monica S, Sumardi and Laksmi Hartayanie 
Soegijapranata Catholic University 

FPE - 12 154 

Healthy Ice Cream Using Natural Sweetener and 
Colourant 
Monica Setyawan, Vina Anyerina, Elizabeth 
Caroline Setiawan and Sumardi 
Soegijapranata Catholic University 

FPE - 13 163 
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Studies on The Level of Consumption, Energy 
Expenditure  and Energy Balance Female 
Badminton Athletes at Djarum’s Badminton 
Training Center Kudus  
Tan Chung Phei, Sumardi and Ch. Retnaningsih 
Soegijapranata Catholic University 

FPE - 14 168 

The Commercialization of Noni Fruit (Morinda 
citrifolia, L.) in The Form of Soft Candy 
Ivanna Aprillia, Stella Giovani G, Theresia Sherly 
S and Sumardi  
Soegijapranata Catholic University 

FPE - 15 176 

Improving Color and Flavor of Quality Fruit Juice 
With β-Cyclodextrin 
Elkana Hosanasea, and Anita Maya Sutedja 
Widya Mandala Catholic University 

FPE - 16 181 

Food Processing Technologies Behind The Cultural 
Heritage of Sam Po Kong Rituals 
Muthia Sani Jasanoe, Rika Pratiwi and Sumardi 
Soegijapranata Catholic University 

FPE - 17 190 

Extraction of C-Phycocyanin from Microalgae 
Spirulina sp and Its Utilization for Antioxidant 
Melinda Deviana, Inggar Dianratri, Hadiyanto 
and Noer Abyor Handayani 
Diponegoro University 

FPE - 18 199 

Effectiveness Indigenous Component 
Lactoperoxidase System in Milk 
Oktavia Rahayu P, Vina Yunar VandAhmad N. 
Al-Baarri 
Diponegoro University 

FPE - 19 204 

The Characteristic of Moisture Retention of Two 
Varieties of Chili (Capsicum annuum L.) During 
Drying With Solar Tunnel Dryer 
Paulina Gandhes Dian Krisjati, Veronika 
Christa Yulianto and Sumardi 
Soegijapranata Catholic University 

FPE - 20 212 
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FOOD MICROBIOLOGY AND BIOTECHNOLOGY 

 

TITLE / AUTHOR CODE PAGE 

Utilization of Virgin Coconut Oil Wastewater as 
The Medium For Spirulina sp Growth 
Muhamad Maulana Azimatun Nur, Muhammad 
Adi Irawan, Andi Rahman Fauzi Ahdar, Galih 
Prihasetya Hermawan and Rizki Amelia 

Diponegoro University 

FMB - 01 220 

Physicochemical Properties of Fermented Cassava 
Assisted by Lactic Acid Bacteria 
Annisa Kusumaningrum and Siswo Sumardiono 
Diponegoro University 

FMB - 02 227 

An Overview of Spirulina platensis as Functional 
Food 
Marcelinus Christwardana, M Maulana 
Azimatun Nur and Hadiyanto 

Diponegoro University 
 

FMB - 03 234 

Chemical and Physical Characteristics of 
Fermented Ganyong (Canna edulis) Flour and The 
Application as a Rice Flour Alternetive Substitute 
For Instant Vermicelli Manufacturing in Indonesia 
F. Mariella Ardiyanti H, Lindayani and Laksmi 
Hartayanie 

Soegijapranata Catholic University 

FMB - 06 241 

Chemical And Physical Characteristics Of 
Fermented Garut (Maranta arundinacea L) Flour 
and The Application as a Wheat Flour Alternative 
Substitute For Instant Pasta Manufacturing in 
Indonesia 
YoasMasadi W, Lindayani  and Laksmi 
Hartayanie 

Soegijapranata Catholic University 

FMB - 07 250 

Antioxidant Activity of Hot and Cold Water Extract 
from Durian Seed Angkak 
Margharet Brigita Wibisono and Elisabet 
Suryatanijaya 

Widya Mandala Catholic University 

FMB - 08 259 

Studies on The Effectiveness of Ministry of FMB - 09 266 
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Finance Regulation No. 67/ 2010 on The Increase 
of Cocoa Beans Export 
Anastasia Stella Angelina,  Johana Lanna 
Christabella, Ferra Aprilia Kristanti and 
Sumardi  

Soegijapranata Catholic University 
Review Study of Microbiology Biodiversity From 
ASEAN Fermented Food 
Stefanie Karsodiharjo and Binardo Adiseno 
Soegijapranata Catholic University 

FMB  - 10 271 

 

 

 

FOOD QUALITY AND SAFETY 

 

TITLE / AUTHOR CODE PAGE 

Implementation of  Good Production Practice to 
Improve  Jamu Gendong Quality and Safety 
Ranti Rizka Ramadhini, Ratih Dewanti 
Hariyadi and Antung Sima Firlieyanti 
Bogor Agricultural University 

FQS - 01 278 

Safety Aspect Analysis of Javanese Indigenous 
Non-Fermented Ketchup Made From Kluwak 
Dara Prabandari Sumardi, Yohanes Dwiatmaka 
and P. Wiryono  
Sanata Dharma University 

FQS - 02 287 

HACCP Implementation to Improve Food Safety at 
Traditional Food Center Salatiga (Lapangan 
Pancasila Case Study) 
Susilawati and Suprihati 

Satya Wacana Christian University 

FQS - 03 295 

Possible Effects of Waste Polution On Shrimp 
Farming In Semarang Barat 
Tan, Jeffri Wan Yuarta, Arief Budi 
Dharmawan, Hendra Pramana Yonathanand 
Sumardi  
Soegijapranata Catholic University 

FQS - 04 306 

Synthetic Color Additive: Ignorance of Seller 
About The Dangers of Synthtetic Color Additive FQS - 05 311 
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Fransiskus Christian, Benedictus Ryza, and 
Jonathan Huberto H 

Soegijapranata Catholic University 
Beware of Laughing Mushroom 
Sarah Shintya, Defillya Anindita, Tan Richard 
and Sumardi  
Soegijapranata Catholic University 

FQS - 06 318 

The Public Confidence in Using Styrofoam as Food 
Packaging  
Stephanie Wijayanti W, Rosabella Elviana dan 
Rehuel Safira S 
Soegijapranata Catholic University 

FQS - 07 326 

Potential of Tanin Coating Toward Salted Egg 
Quality During Storage 
Yoel Trianto 
Widya Mandala Catholic University 

FQS - 08 331 

The Influence of Fermentation in Sweet Potato 
Flour (Ipomoea batatas L.) Characteristics and Its 
Quality in Instant Cream Soup Application 
Cindy Lorian, Lindayani and Laksmi 
Hartayanie 
Soegijapranata Catholic University 

FQS - 09 340 

A Mathematical Modelling of Chili Peppers 
Quality After Harvested Under Various Picking 
Treatment 
Yuni Rusiana, Jonathan Alvin Alimmah, 
Amanda Patricia, and Sumardi  
Soegijapranata Catholic University 

FQS - 10 351 

Effects of Dried and Fresh Juice Rhyzome of 
Javanese Turmeric (Curcuma xanthorriza Roxb.) on 
The Quality of Chicken Broiler Meat 
Amelia Gita Fransiska Markus, Stefany 
Widjaya, Frisky Ferdiana and Sumardi 
Soegijapranata Catholic University 

FQS - 11 361 

Effects Of Heat Processing and Textural Analysis 
Method Towards Brassica Vegetables Texture 
Fransisca Maria Yenny, Nawang Sari A. M. K., 
Bayudea Earvint Raspati, and Probo Yulianto 
Nugrahedi 
Soegijapranata Catholic University 

FQS - 12 368 
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HERBAL FOOD AND BEVERAGE 

 

TITLE / AUTHOR CODE PAGE 

Asia Herbal: Application and Their Future 
Development on Functional Food Product 
Biondy Adiyoga, Fransiska Nugraheni, Vincent 
Kevin Tejo and Binardo Adiseno   

Soegijapranata Catholic University 

HFB - 01 378 

The Gastronomical Aspect of Ginjer Under 
Javanese Culture 
Chaterine Meilani, Metta Meliani, Vonny 
Veronica, Sumardi 
Soegijapranata Catholic University 

HFB - 02 386 

Local Beverage of Indonesia: in Terms of Its 
History, Fuctionality and Modernity 
Melisa Adriani, Edo Saputra, Fiera Lusida and 
Binardo Adiseno 
Soegijapranata Catholic University 

HFB - 03 393 

Utilization of Powder Kelor Leaves (Moringa 
oleifera Lamk) Acid Pretreatments Result and 
Catfish Powder on Anemia Recovery in Vivo 
Ayutha Wijiindyah, Syaiful Anwar and Sri 
Hetty Susetyorini 
Diponegoro University 

HFB - 04 404 
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THE DRYING KINETIC OF FOAM MAT DRYING COMBINED WITH  
AIR DEHUMIDIFIED FOR CARRAGEENAN DRYING 

 
 

Mohamad Djaeni , Aji Prasetyaningrum , and Nurul Asiah  
 

Chemical Engineering Department ; Engineering Faculty ; Diponegoro University 
m.djaeni@undip.ac.id; ajiprasetyaningrum@yahoo.com 

 
 

ABSTRACT 
 

This research concerns to study the kinetic of foam mat drying combined with air dehumidified 
for carrageenan drying in different operational temperature, thickness, and composition of foam 
agent and foam stabilizer. The result of the experiment showed that drying of foamed materials 
gave better textural properties of the final product than non-foamed ones. Dehumidified air 
combined with extensive porous structure and lower densities of foams which operated at 80 °C, 
4 mm foam thickness, with using egg white (20%) as foaming agent and methyl cellulose (10%) 
as stabilizing agent has reduced drying time 70 min than non-foamed ones. Based on the 
experiment, the drying of carrageenan recomended to operate at 80 °C, 2 mm foam thickness, 
with using egg white (20%) as foaming agent and methyl cellulose (10%) as stabilizing agent. It 
has indicated shorter drying time and higher drying rates.  

 
Keywords : drying kinetic, foam mat drying, dehumidified air, carrageenan , drying time. 
 
 
INTRODUCTION 

In food industry, carrageenan is widely 

used for stabilizing and texturing some food 

product: a chocolate, frozen desserts, ready-

to-eat deserts, soy milk, and cottage cheese 

dressings (Bixler et al., 2001). Carrageenan 

is extracted from the seaweeds, species of 

Euchema cottonii. (Mc Candless et al., 

1973). 

  

The foam-mat drying is a process in which 

the transformation of products from liquid 

to stable foam follows air drying at 

relatively low temperatures to form a thin 

porous honey-comb sheet. The foam-mat 

drying produces better quality, porous and 

can be easily reconstituted product 

(Kadam., et al 2010). Recently foam-mat 

drying widely used in drying process of 

vegetable puree and fruit juice 

commodities. (Falade et al., 2003; Sankat 

and Castaigne., 2004; Ratti and Kudra., 

2005). The stable foam is produced by 

foaming agents. Generally, foaming agent 

are soluble proteins. Proteins moves 

through the aqueous phase and are 

spontaneously adsorbed at the air–aqueous 

interface where the viscoelastic films are 

subsequently formed. The outcome of 

proteins adsorption is a reduction in surface 

FPE - 06 

mailto:m.djaeni@undip.ac.id;
mailto:ajiprasetyaningrum@yahoo.com
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tension, which improves the foam 

formation (Prins., 1988).   

    

Foam structure increased interfacial area of 

foamed materials; as a consequence it can 

be accelerate transport of liquid water to the 

evaporation front.  It gives the shorter 

drying time. Besides that foamed materials 

have lower density, so that the mass load of 

the foam-mat dryer is also lower (Rajkumar 

et al., 2005). Some research informed that 

foam structure plays a major role in 

moisture movement during drying process 

and influence of it to product quality 

(Cooke et al.,1976; Karim and Wai., 1999b; 

Sankat and Castaigne., 2004). Foam mat 

drying method was suitable used for heat 

sensitive, sticky, viscous and high sugar 

content food products (Chandak & 

Chivate., 1972; Labelle., 1984). Suitable 

with physical characteristic of extract 

carrageenan that heat sensitive, sticky, 

viscous and high sugar content food 

products, the foam mat drying method was 

recommended to produce carragenan 

powder. 

 

The drying times reduce with increase of 

the driving force. It’s is increased by: 1) 

reducing the humidity of air, 2) decreasing 

air pressure, or by combinations of these 

two (Djaeni et al., 2007). In other research, 

the influence of air dehumidification is 

improves the driving force for drying and 

allows drying at low and medium 

temperatures at atmospheric pressure (Ratti 

C., 2001). The capability of zeolite to 

absorb the humidity of the air is another 

option for air dehumidification in drying 

process. Djaeni et al was developed the 

drying process with dehumidified air by 

zeolite. To produce the dehumidified air the 

processes is operated by passing the 

ambient air through a bed of activated 

zeolite. The effect of dehumidified air is 

increasing the driving force and the air 

temperature due to the release of adsorption 

heat. The experience showed that dryers 

operating at 40-60°C reach an energy 

efficiency up to 90%, which is 30-40% 

above that of conventional dryers (Djaeni et 

al., 2009).  

 

This research concerns to study the kinetics 

of foam mat drying combined with using air 

dehumidified in different operational 

temperature, thickness, and composition of 

foam agent and foam stabilizer using tray 

dryer to produce carrageenan powder. 

 

MATERIALS AND METHODES 

Extract Carrageenan Process 

The first step to made extract carrageenan 

was identified and choosed the seaweeds. 

Make sure that it was Euchema cottonii 

species. Then, washed them by aquadest to 

remove salt, sand and stones before treating 

with various alkalis to swell the seaweed 

and extract the carrageenan. Clean 

seaweeds submerged in alkali solution (HCl 
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+ Aquadest) in pH 5-6 for 15 minutes. 

After that, seaweeds submerged in alkali 

solution (KOH + Aquadest) in PH 9-10 for 

24 hours.  The seaweeds were ready to be 

dried by the sun ray about 2 - 3 days. The 

extraction processes run in the stirrer 

column extraction. Mixed the dried 

seaweeds (15 gr) with aquadest (900ml), 

and then added alkali solution (NaOH + 

Aquadest) until the pH of the solution to be 

9 with temperature of the extraction was 

(70-80) oC for 2 hours. After extraction 

process, the dilute carrageenan solutions 

were filtered. Then, precipitated the 

solutions with potassium chloride (KCl 2, 

5%) to give a fibrous mass which is pressed 

to removed impurities and then dried. 

 

Foam Preparation 

Foaming is a process to make liquid or semi 

solid to be form foams. Many foods which 

contain soluble proteins, e.g., egg white, 

beef extract and milk can be converted into 

stable foams when being whipped. In 

general, when the content of soluble solids 

in the sample is low, more amounts of 

foaming agent and stabilizers are required 

to be added (H art et al., 1963). This 

experiment used egg white as foam agent 

and methyl cellulose as foam stabilizer with 

various composition. The combination of 

those materials were : 20% egg white with 

10 % methyl cellulose, 10% egg white with 

20 % methyl cellulose, and 15% egg white 

with 15 % methyl cellulose. Both of those 

agents mixed by blender with rotational 

speed 720 rpm for 15 min to made stable 

foam. Based on the research, higher stirring 

time increases foam stability and higher 

stirring speed increases foam expansion 

significantly. 

 

Experimental procedure for carrageenan 

drying 

The drying experiments were performed in 

a tray dryer which equipped with seri unit 

for air dehumidification by zeolite and 3000 

W electritical heated element capacity. The 

drying air carried out from the blower to the 

drying chamber with 28 x 43 cm cross-

section area. A removable tray was placed 

to support the petri dishes which located 

above. Ambient air with relative humidity 

(RH) between 70-80% and temperature 

between 29-33°C was carrying out from the 

blower. Kept the superficial air velocity 

which  passed the absorber column 

(suppose A) which contains the activated 

natural zeolite constantly. After the drying 

air trough out from the zeolite column, 

about 70-80% of water in air  removed, the 

humidity of the air was increased and the 

air temperature increased about 5-10°C.  

 

At the first experiment the dehumidified air 

was heated by heater component which was 

set 80 oC by thermocouple. The hot air with 

low humidity and high driving force was 

entering the dryer chamber from the center 

of bottom side. Moisture content of the 
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material evaporated from the wet extract 

carrageenan sheets which placed 4 mm 

thickness in the petri dishes. About 150 

minutes after the drying process, the 

capability of zeolite was decrease. It must 

be regenerated at 200°C for 2 hours. The 

process still continued by removed air flow 

rate to the other zeolite column (side B).  

 

To generate the data which needed for 

drying kinetics, the decreasing of weigh of 

carrageenan was measured by electronic 

balance (accuracy ± 0.01 g) every 10 

minutes. Information of drying process 

condition were collected. Humidity of 

drying air measured by humidity meter and 

velocity of the drying air measured  by 

anemometer. The drying process stopped 

after about 120 minutes. In other 

operational variables, the procedure of 

drying process was repeated. 

 

This research work in various operational 

variables: temperature 60 °C 80 °C and 

100°C, carrageenan thickness 2 ,3 and 4 

mm, and various foam agent and foam 

stability, 20% egg white with 10 % methyl 

cellulose, 10% egg white with 20 % methyl 

cellulose, and 15% egg white with 15 % 

methyl cellulose. 

 
Figure 1. Schematic overview of the 

experimental equipment 
Data processing 

The data measurement showed the 

decreasing of carrageenan  weigh. It used 

for calculated the theoritical of moisture 

content by : 

 

(ݏ݅ݏܾܽ	ݕݎ݀)	ܺ = 	ெ	(௪௘௧	௦௢௟௜ௗ)ି	ெ	(ௗ௥௬	௦௢௟௜ௗ)
ெ	(ௗ௥௬	௦௢௟௜ௗ)

   (1) 

The drying curve of carrageenan as a 

funtion of drying time vs moisture content. 

Drying rate curve known as N versus X. 

From the experiment, the drying rate 

determined by this equation: 

 
 ܰ = 	 −ெ௦

஺
ௗ௑
ௗ௧
	                                             

(2)        
 
More over, The total drying time to reduce 

the solid moisture content from initial 

moisture content  (X1) to moisture content 

that expected (X2) can be estimated. Its can 

be simply calculated by: 
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ܿݐ = 	ெ௦
஺
	(ଡ଼ଶ	ି	ଡ଼ଵ)

ே௖
                                 

(3) 
 
݂ݐ = 	ெ௦

஺
	(ଡ଼ଶ	ି	ଡ଼ଵ)

(ேଵିேଶ)
ln ேଵ

ேଶ
                       

(4) 
 

 
 
RESULTS AND DISCUSSION 

Drying Kinetics 

The effect of Foam Mat Drying 
Combined with Air Dehumidified  

 
Graph 1. Drying curves of at the normal 

drying process (non foam and non zeolite), 
application of foam mat drying, and 

combination foam mat drying with air 
dehumidified to dry extract carrageenan 

 

 
Graph 2. Drying rate curves of the normal 
drying process (non foam and non zeolite), 

application of foam mat drying, and 
combination foam mat drying with air 

dehumidified to dry extract carrageenan 
 

The first step of this research was compare 

the drying kinetic at the normal drying 

process (non foam and non zeolite), 

application of foam mat drying, and 

combination foam mat drying with 

dehumidified air by zeolite to dry extract 

carrageenan at the same condition of 

operation. The drying process operated in 

80oC, drying air velociry 3,5 m/s, 4 mm 

thickenes, and foam produced by 20% egg 

white ang 10 % methyl cellulose. The result 

of this experiment was shown by drying 

curves (see Graph 1). Foam mat drying 

process gave shorter drying time to 

decrease of moisture content carrageenan 

from 61 g/g to 0,1 g/g dry basis than normal 

drying process. The mixed of carragenan, 

egg albumin as foam agent and methyl 

cellulose as foam stabilizer produced stable 

bubble structure of the foam. It’s mean that 

the surface area for evaporation of the 

material which foamed was increased. The 

higher evaporation area gave impact to 

reduce the drying time. The shortest drying 

time performed by combination foam mat 

drying with dehumidified air by zeolite. 

When the humidity of the air was lower, the 

gradien humidity betwen solid material and 

drying air was higher to. As a concequency, 

mass transfer of moisture content from the 

material to the drying air can be 

accelerated. 
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Table 1. Drying time to reducing moisture 
content from 61 g/g until 0,1 g/g. 

 Normal 
drying 
process 

applicati
on of 
foam 
mat 

drying 

combination 
foam mat 

drying with 
air 

dehumidified 
Drying 

time 
(minute) 

223 166 153 

 
As seen in Graph 2, drying rate curve for 

foam combined with zeolit need shortest 

time for constant period rate phase and 

continued by falling period. Drying rate 

was the function of mass transfer 

coefficient and driving force between 

humidity of solid and humidity of air. 

Lower air humidity affected higher driving 

force; automatically it was increased the 

drying rate.  

 

The effect of operational temperature 

Graph 3. Drying curves of combination 
foam mat drying with air dehumidified to 

dry extract carrageenan at different 
temperature 

 

 
Graph 4. Drying rate curves of 

combination foam mat drying with air 
dehumidified to dry extract carrageenan at 

different temperature. 
 

In the second type of the experiments 

studied the effect of operational 

temperature in combination foam mat 

drying with dehumidified air by zeolite. 

The drying process operated in drying air 

velociry 3,5 m/s, 4 mm thickenes, and foam 

produced by 20% egg white ang 10 % 

methyl cellulose with different drying 

temperature; 60 °C 80 °C and 100°C. From 

the drying curve showed that the shortest 

drying time obtained by operational 

temperature at 100°C. The higher 

temperature affect the higher moisture 

diffusifity of the solid material. It’s mean 

that the drying time to evaporate the 

moisture content from the solid material 

can be speed up. At 80 °C drying 

operational temperature, the drying time of 

the carragenan almost similar with 100°C, 

operational temperature at 100°C gave 

about 10 minute faster than 80 °C. But in 

the other way, when the operational 

temperature operated at 60 °C, the drying 
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process need so long drying time, about two 

time longger than it operated at 80 °C. The 

higher temperatur affected higher 

diffusivity. In spite of higher temperature 

give higher diffusivity, all of the drying 

process cannot operate in the high 

temperature. There are some consideration, 

including the critical temperature of the 

material, heat sensitive characteristic of the 

material and drying cost efficiency. The 

relationship between temperature and 

diffusivity used to optimise the drying 

proses variable,  especially in temperature 

variable. 

 

Table 2. Drying time to reducing moisture 
content from 61 g/g until 0,1 g/g in some 
different temperature. 

 Drying temperature 
 60oC 80°C 100 oC 

Drying 
time 

(minute) 

329 158 149 

 

Besed on the calculation of the drying time 

at some different temperature, the drying 

process of carrageenan recommended 

operating at 80°C. It gave more efficient 

cost of energy and retains the quality of the 

carrageenan product. 

 

The effect of carrageenan thickness 
 

 
Graph 5. Drying curves of combination 

foam mat drying with air dehumidified to 
dry extract carrageenan at different 

thickness. 
 
 
 
 

Graph 6. Drying rate curves of 
combination foam mat drying with air 

dehumidified to dry extract carrageenan at 
different thickness. 

 

The recommended temperature of drying 

process from the past experiment was used 

to set drying temperature when studied the 

effect of carrageenan thickness. From the 

Graph 6, it wass seen that the moisture 

content reduced linearly with the drying 

time. The drying process with 2 mm 

thickness showed fastest drying time. The 

less of thickness affect the less distance of 



 

12th National Student Conference, 1st International Student Conference                                   
“The Power of Local Knowledge in Increasing Food Business Competitiveness”                      

Department of Food Technology, Soegijapranata Catholic University, December 4th, 2012 | 
110 

 

diffusivity, as a consequence the time of the 

moisture evaporation can be accelerated. 

 

Table 3. Drying time to reducing moisture 
content from 61 g/g until 0,1 g/g in some 
different thickness. 

 Drying thickenes 
 2 mm 3 mm 4 mm 

Drying time 
(minute) 

136 150 158 

 
From the calculation of the drying time at 

some different thickness it is seen that the 

different thickness had no significant effect 

to accelerate the drying rate, nevertheless 

the drying process recommend operating in 

2 mm thickness for shorter drying time. 

The effect of composition foam agent and 
foam stabilizer 

 
Graph 7. Drying curves of combination 

foam mat drying with air dehumidified to 
dry extract carrageenan at different 

composition 
 

 
Graph 8. Drying curves of combination 

foam mat drying with air dehumidified to 
dry extract carrageenan at different 

composition 
 

In this section, the studying of effect of 

composition foam agent and foam stabilizer 

was evaluated. The drying curve shown that 

the shortest drying time performed by 20% 

egg white and 10 % methyl cellulose. The 

higher foam agent (egg white) and lower 

foam stabilizer (methyl cellulose) give 

better foam stability. The stability of the 

foam, affect the stability of expose area 

interface of the foamed material during 

drying process. 

 
Table 4. Drying time to reducing moisture 
content from 61 g/g until 0,1 g/g in some 
different composition. 

 Drying thickenes 
 20% egg 

white and 
10 % 

methyl 
cellulose 

10% egg 
white and 

20 % 
methyl 

cellulose 

15 % egg 
white and 

15 % 
methyl 

cellulose 
Drying 

time 
(minute) 

136 168 147 

 
From the calculation of the drying time at 

some different composition, it was seen that 
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20% egg white and 10 % methyl cellulose 

were recommended for drying process for 

shorter drying process. 

 

Product Quality 

Textural properties  

 
Figure 2.   TEM image of carragenan 

powder after dried by non foam and non 
zeolite drying 

 

 
Figure 3. TEM image of carragenan 

powder after dried by combination foam 
mat drying with air dehumidified  

 
High resolution transmission electron 

microscopy (TEM) image was used to 

determine the phase composition of the 

nanoparticles. The microstructures of the 

resulting nanoparticles were characterized 

by Transmission electron microscope JEM-

1400 (JEOL, Japan) is optimized for high-

contrast hogh-relosution. Accelerating 

voltage: 40-120 kV, cathodes – tungsten ar 

LaB6, magnification: x50-x800000, 

resolving power (points) – 0.38 nm. The 

microscope is equipped with high-tilt 

goniometer, high-resolution water-cooled 

bottom-mounted CCD-camera and a film 

camera. Microscope functionality is fully 

computer-controlled, with high degree of 

automation.  

 

As seen at Fig. 10 and Fig. 11 the 

microstructures nanotape of carragenaan at 

dimension 200 nm in length can be 

identified. Both of those image showed 

similar shape, but different in size. At the 

same dimension, textural properties of the 

carragenan which dried by combination 

foam mat drying with air dehumidified was  

smaller than non foam.  

 

CONCLUSIONS 

The combination of foam mat drying with 

air dehumidified to dry carrageenan gave 

better performance than non foam and non 

zeolite ones. The drying time can be 

speeded up 70 minutes, with better quality 

of textural properties of carrageenan 

powder. 
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Based on the calculation of the drying time, 

the temperature drying process at 80°C 

performed more efficient cost of energy and 

able to retain the quality of carrageenan 

product.  

 

From the experiment, the different 

thickness had no significant effect  

accelerated the drying rate, nevertheless the 

drying process recommended to  operate in 

2 mm t thickness for shorter drying time.  

 

The combination of 20% egg white and 10 

% methyl cellulose gave better foam 

stability and gave the sortest drying time. 
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NOMENCLATURE 

A  = evaporation area (m2) 

M  = mass (kg) 

N  = drying rate (kgm-2h-1) 

Nc  = drying rate at constant rate period 

   (kgm-2h-1) 

t = drying time (h) 

tc  = drying time at constant rate 

period  (h) 

tf  = drying time at falling rate period  

   (h) 

X  = moisture content (kg/kg) 
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