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Kinetics of Starch Degradation during Extrusion 

Cooking of Steady State Flow Konjac (Amorphophallus 

oncophyllus) Tuber Flour in a Single Screw Extruder 
 

Andri Cahyo Kumoro1,2,*, Diah Susetyo Retnowati1, Ratnawati Ratnawati1 

 
1Department of Chemical Engineering, Faculty of Engineering, Universitas Diponegoro, Semarang 

50275, Indonesia. 
2Institute of Food and Remedies Biomaterials (INFARMA), Department of Chemical Engineering, 

Faculty of Engineering, Universitas Diponegoro, Semarang 50275, Indonesia. 
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Abstract 

The presence of glucomannan in Konjac (Amorphophallus oncophyllus) tuber flour has promoted its 

various applications, especially in the food, drink, drug delivery and cosmetics. Starch is the main im-

purity of Konjac tuber flour. Although the common wet refining method may result in a high purity 

Konjac tuber flour, it is very tedious, time consuming and costly. This research aimed to study the ki-

netics of starch degradation in the extrusion cooking process of dry refining method to produce high 

quality Konjac tuber flour. In this research, Konjac tuber flour with 20% (w/w) moisture was extruded 

in a single screw extruder by varying screw speeds (50, 75, 100, 125, 150 and 175 rpm) and barrel tem-

peratures (353, 373, 393, 413 and 433 K). The results showed that the starch extrusion cooking obeys 

the first reaction order. The reaction rate constant could be satisfactorily fitted by Arrhenius correla-

tion with total activation energy of 6191 J.mol−1 and pre-exponential factor of 2.8728×10−1 s−1. Accord-

ingly, thermal degradation was found to be the primary cause of starch degradation, which shared 

more than 99% of the energy used for starch degradation. Based on mass Biot number and Thiele mod-

ulus evaluations, chemical reaction was the controlling mechanism of the process. The results of this 

research offer potential application in Konjac tuber flour refining process to obtain high quality flour 

product. Copyright © 2020 BCREC Group. All rights reserved 

 

Keywords: dry process; extrusion cooking; starch; reaction kinetics; glucomannan; refining 
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Research Article 

1. Introduction 

Due to its specific rheological and gelling 

properties, Konjac (Amorphophallus oncophyl-

lus) flour is commonly used as a thickener, 

* Corresponding Author. 

  E-mail: andrewkomoro@che.undip.ac.id (A.C. Kumoro); 

  Telp: +62-24-7460058, Fax: +62-24-76480675  
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emulsifier, gelling agent, and stabilizer in many 

types of food, drink and cosmetic products [1]. 

This is because Konjac flour is rich in glucoman-

nan content (50 to 70% w/w) and being a sus-

tainable resource [2]. A premium quality konjac 

tuber flour should contain no less than 90% 

(w/w) of glucomannan. The impurities present 

in the crude Konjac tuber flour are usually orig-
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One-Pot Access to Diverse Functionalized Pyran 

Annulated Heterocyclic Systems Using SCMNPs@BPy-

SO3H as a Novel Magnetic Nanocatalyst 
 

Ke Chen1,*, Guangzu He1, Qiong Tang1, Qahtan A. Yousif2 

 
1Hunan Polytechnic of Enviroment and Biology, Hunan, 421005, China. 

2University of Al-Qadisiyah, College of Education, Department of Chemistry, Republic of Iraq. 

Bulletin of Chemical Reaction Engineering & Catalysis, 15 (2) 2020, 348-366 

Abstract 

The SCMNPs@BPy-SO3H catalyst was prepared and characterized using Fourier Transform Infrared 

Spectroscopy (FTIR), Thermogravimetric Analysis (TGA), Vibrating Sample Magnetometry (VSM), En-

ergy Dispersive X-ray Spectroscopy (EDX), X-ray Diffraction (XRD), and Scanning Electron Microscopy 

(SEM). Afterwards, its capability was efficiently used to promote the one-pot, three-component synthe-

sis of pyrano[2,3-c]pyrazole and 2-amino-3-cyano-pyrano[3,2-c]chromen-5(4H)-one derivatives. The 

strategy resulted in the desired products with excellent yields and short reaction times. The 

SCMNPs@BPy-SO3H catalyst was readily recovered using a permanent magnetic field and it was re-

used in six runs with a slight decrease in catalytic activity. Copyright © 2020 BCREC Group. All rights 

reserved 

 

Keywords: Multicomponent reaction; Solvent-free conditions; Magnetic nanocatalyst; SCMNPs@BPy-

SO3H, pyrano[2,3-c]pyrazole; 2-amino-3-cyano-pyrano[3,2-c]chromen-5(4H)-one 
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Research Article 

1. Introduction 

In the last decade, considerable attention has 

been paid to the synthesis of Fe3O4 magnetic na-

noparticles (MNPs) in various fields of applica-

tions due to their unique features, such as: high 

surface area, superparamagnetic behavior, low 

toxicity, biocompatibility, suitability for large-

scale generation, simple recovery, and coupling 

with organic and inorganic molecules [1-9]. 

Coating an organic (biowastes) or inorganic 

(bentonite, alumina, silica, zeolite, and metal 
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oxides) support surface on MNPs prevents these 

nanomaterials from agglomeration due to the 

strong dipole-dipole attraction; it also improves 

their efficiency in terms of catalytic activity and 

simplify separation [10-11]. Surface modifying 

of Fe3O4 magnetic nanoparticles with silica lay-

er growth the available active sites and amelio-

rate the chemical stability [12]. Furthermore, 

because of the presence of active hydroxyl 

groups on the silica surfaces, a wide range of or-

ganic and inorganic linkers can be attached to 

them and promote their application in many 

chemical processes. 

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight



 

Immobilised Chlorella vulgaris as An Alternative for The 

Enhancement of Microalgae Oil and Biodiesel 

Production 
 

Nur Hanani Rushan, Nur Hidayah Mat Yasin*, Farhan Mohd Said, Nagaarasan Ramesh 

 

Faculty of Chemical and Process Engineering Technology, College of Engineering Technology, 

Universiti Malaysia Pahang, 26300 Gambang, Pahang, Malaysia. 

Bulletin of Chemical Reaction Engineering & Catalysis, 15 (2) 2020, 379-389 

Abstract 

Microalgae are a promising alternative for biodiesel production and a valuable source of fatty acid me-

thyl ester (FAME). In this research, Chlorella vulgaris has been chosen as the suitable microalgae be-

cause this species was able to produce highest oils for biodiesel processing. Previously, sodium alginate 

(SA) was used to entrap the microalgae in the culturing process due to its low toxicity and high trans-

parency. However, SA have some disadvantages such as bead disruption which leading to the loss of 

microalgae cell. Therefore, this research has been conducted to evaluate the oil production of immobi-

lised Chlorella vulgaris using different matric systems at different ratios which are 0.3:1, 1:1, and 2:1. 

Currently, six matric systems have been developed, they are SA as a control, a combination of SA and 

chitosan (SA+CT), SA and carrageenan (SA+CR), SA and gelatin (SA+GT), SA and calcium alginate 

(SA+CA), and SA and sodium carboxymethylcellulose (SA+CMC). The microalgae was first cultivated, 

harvested and extracted to produce oil, prior to use in the transesterification process. The SA+GT 

showed the highest oil yield with 59.14% and a total FAME of 0.56 mg/g. The FAME profile of oil ex-

tracted microalgae showed high potential for biodiesel production as it consisted of palmitic acid 

(C16:0), stearic acid (C18:0), oleic acid (C18:1), linoleic acid (C18:2) and linolenic acid (C18:3). The re-

sults proved that the combination of SA+GT had improved the oil yield and fatty acid composition as 

compared to the other matric systems, which may have useful application for the biodiesel industry. 
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Research Article 

1. Introduction  

In the current situation, air pollution are the 

biggest challenge due to the consumption of fos-

sil fuels. Reducing the use of fossil fuels would 

reduce the amount of carbon dioxide and other 
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pollutants being produced [1,2]. Renewable en-

ergy is a promising alternative solution because 

it can fix CO2 in the atmosphere through photo-

synthesis [3-5]. Biodiesel production have be-

come one of the alternative source of renewable 

energy due to the lubricating nature and eco-

friendly fuel produced from various feedstock 

[6,7]. Based on the fuel problem scenario, aquat-

ic microorganisms such as microalgae have been 

suggested as an alternative feedstock for bio-
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