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FATEMEH BABAEIAN

SCHOOL OF ELECTRICAL AND COMPUTER SYSTEMS ENGINEERING, MONASH UNIVERSITY

FATEMEH BABAEIAN. received her B.S. degree in electrical engineering from Shiraz University, Shiraz, Iran,
in 2010 and her M.S. degree in electrical engineering (Telecommunication) from Amirkabir University of
Technology, Tehran, Iran, in 2013. She has more than three years job experience as a radio frequency engineer in
industry. She is currently pursuing her Ph.D. degree in electrical engineering at Monash University, Australia.
Her research interest includes chipless RFID, microwave, antenna array synthesis and signal processing.

A HIGH DATA CAPACITY CHIPLESS RFID SENSOR FOR FOOD SAFETY
Fatemeh Babaeian'*, Nemai Karmkar
1 Monash University, Victoria, Australia

E-mail: Fatemeh.babaeian@monash.edu

Chipless RFID is an emerging technology has huge commercial
applications including secured paper, item tagging and food safety. This
technology has the capacity of being printed on flexible materials with
very low price compared to the chipped RFID. The combination of
chipless RFID tags and sensors is very beneficial for identification and
sensing different physical parameters such as humidity, temperature and
PH of a packaged food item at once. The low data capacity is the main : :
bottleneck of chipless RFID. high-quality factor resonators is essential Freauency (Griz)

for increasing the data capacity of the tag ID. One of the significant ~ Figure 1. The RCS response of a
challenges in chipless RFID tag design is the requirement of high humidity sensor with 15 bits data
quality-factor resonators which is suitable to be attached to smart ~Capacity.

material for sensing purposing.

RCS amplitude (dB.sm)

In this paper, a high-quality factor resonator for a sensor with high capacity is proposed. The resonator can be
used for designing a frequency domain chipless RFID tag with 50-bits content capacity in less than 4 GHz
bandwidth. The high spectral efficient tag can identify and sense more 1.2 billiard different unit items. In addition
to that, the resonator has the potential of being used in a multi-sensor system due to its low coupling effect between
resonators in the optimised design. For instance, the frequency signature of a 15-bit tag combined by a chipless
RFID sensor at different humidity conditions is shown in Fig. 1. As it can be seen the sensor resonance does not
have any interference with the identification response which is promising. The simulation and measurement
results of the fabricated prototype indicated the excellent performance of this chipless RFID resonator for different
sensing applications.



mailto:Fatemeh.babaeian@monash.edu

9" Annual Chemical Engineering Postgraduate Association Conference

HOE BOON CHIN
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Mr. Hoe Boon Chin graduated with Bachelor of Engineering (Hons) in Chemical Engineering from Curtin
University Malaysia in 2016. He continued his studies as a doctoral student in Monash University Malaysia in
2017 under the supervision of A/Prof Edward Ooi Chien Wei, and co-supervision of Dr. Nagasundara Ramanan
Ramakrishnan and Professor Chan Eng Seng. His research focuses on the recovery of palm carotene from
unrefined palm oil using solvent extraction

MODELLING OF SOLVENT EXTRACTION PROCESS FOR SEPARATION OF PALM CAROTENE

FROM CRUDE PALM OIL
Hoe Boon chin?
!Monash University Malaysia

E-mail: Hoe.boonchin@monash.edu

Carotenoids are pigments with antioxidant properties that improves eye health, cardiovascular function, and skin
health. Crude palm oil (CPO), which contains a- and -carotene, is one of the primary sources of carotenoids.
During the refining of CPO, carotenoids are degraded by the high-temperature condition, causing a great loss of
this beneficial phytochemical in the oil products. Conventionally, the extraction of carotenoid from CPO involves
energy-intensive processes and degrades the quality of palm oil. Hence, it is desirable to recover the carotenoids
before they are degraded in the refinery of CPO. Liquid-liquid extraction (LLE) is a scalable extraction method
that can be prospectively used for carotenoid extraction. To facilitate the LLE of carotenoid, the solvent systems
must exhibit a high solubility of carotenoid without being miscible with CPO. This project aims to recover
carotenoid from CPO using LLE systems made of solvent mixtures. From the molecular simulation screening was
adopted to facilitate the screening of green solvents. Based on the outcome of molecular simulation, solvents
including 2-propanol, dimethylammonium dimethylcarbamate, dimethyl sulfoxide showed a high selectivity
towards carotenoid (1.839, 1.800, and 1.616, respectively). The simulation results were subsequently validated by
experiments using red palm oil, and the prediction performance was found to be satisfactory. The solvent system
made of dimethyl sulfoxide and dichloromethane was then optimized for the direct recovery of carotenoid from
CPO, wherein 39.75% of carotenoid recovery and 1.78 fold of enrichment factor were attained. After multistage
extraction, the total recovery of carotenoid was increased up to 68.14%. The as-developed molecular simulation
model can be a useful screening tool to predict the solvation free energy of solvents for carotenoid and tripalmitin,
thereby allowing a vast search of the compatible solvent system for carotenoid extraction.

Keywords: Crude palm oil, Carotenoid, Simulation, Solvent extraction, solvation free energy
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LAVARAJ DEVKOTA

CHEMICAL ENGINEERING, MONASH UNIVERISITY

Lavaraj is a Food and Dairy GRIP PhD candidate at Monash University, working with A/P Victoria Haritos and
Dr Lizhong He. Lavaraj has a Bachelor of Dairy Technology degree from Purbanchal University, Nepal and a
Master’s of Science degree in Food Engineering and Bioprocess Technology from the Asian Institute of
Technology (AIT), Thailand. Lavaraj worked as research associate in AIT for 8 months before joining Monash in
2017. At AIT, he worked on developing an electrochemical sensor for detection of toxic residue in food and
utilization of food waste for value addition. He continued his research interest in food science and by-product
utilization and is currently working alongside his industry partner, Simplot Australia in optimization of their bean
processing methods.

CAN SALT AND SUGAR BE REMOVED FROM BEAN PROCESSING WITHOUT AFFECTING THEIR

QUALITY?
Lavaraj Devkota?, Lizhong He!, Yvonne Chen?, Jocelyn Midgley?, Victoria Haritos*
! Monash University, Clayton Melbourne, Australia
2 Simplot Australia, Pty. Ltd., Chifley Melbourne, Australia

E-mail: Lavaraj.devkota@monash.edu

Seed beans are an important source of dietary protein and contribute to major portion of human diet across the
world. As beans are slow to cook, canned sources are often consumed for convenience although they contain a
considerable amount of added salt (1.5 -2.0% in brine) and sugar (4.0-5.0% in brine) to enhance flavour. However,
diets that are high in sucrose and sodium may increase the chance of developing diabetes and hypertension. In
this work the effect of altering salt and sugar concentrations on hydration and cooking quality of small red beans
(Phaseolus vulgaris) was studied. Beans were first soaked for 4 hours at 45°C to a moisture content of (56% wb.)
and filled in lacquered tin cans with hot brine (80°C) containing different concentrations of sodium chloride (0,
0.5, 1.0, 1.5 and 2.0% w/w) and sucrose (0, 1.0, 2.0, 3.0, and 4.0 %w/w). All cans also contained 0.1% w/w of
CacCl; and 0.255 %wi/w of acetic acid. Cans were retort processed at 126°C for 26 min (260 kPa). Drained weight,
moisture content, hardness and sensory properties were analysed after 10 days of storage. Bean moisture content
decreased with addition of salt and sugar while nominal drained weight was achieved for all samples. Bean
firmness increased when salt and sugar were both present in brine while, individually, sugar and salt
concentrations below 1% wi/w in brine resulted in softer beans. Sensory analysis of beans showed comparable
quality attributes for beans containing up to 33% less added salt and 50% less sugars. Therefore, significant
reduction of salt and sugar is possible in canned beans without affecting overall bean quality but a gradual
reduction approach is recommended to have less impact on consumer preferences.
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KIAN SIANG LIM

CHEMICAL ENGINEERING, MONASH UNIVERSITY

Kian Siang Lim is currently a PhD candidate of Chemical Engineering in Monash University. He is also a member
of ARC Research Hub for Computational Particle Technology. His current research focuses on mathematical
modelling of a single droplet drying under the influence of absorption of antisolvent vapour.

MATHEMATICAL MODELLING OF MASS TRANSFER DURING ANTISOLVENT VAPOUR
PRECIPITATION
Kian Siang Lim?, Jie Xiao?, Xiao Dong Chen?, Meng Wai Woo'?, Cordelia Selomulya®
! Department of Chemical Engineering, Monash University, Clayton Campus, VIC 3800, Australia
2 School of Chemical and Environmental Engineering, Soochow University, Suzhou, Jiangsu, China
3 Department of Chemical and Materials Engineering, University of Auckland, Auckland 1023, New Zealand

E-mail: kian.lim@monash.edu

A combined approach of antisolvent-vapour precipitation and convective drying has been shown to produce
uniform micron-sized particles from a solute-containing droplet at atmospheric pressure®-®. The mechanism of this
approach! has been well described qualitatively, as shown in Figure 1. Based on previous experimental works?®,
it was deduced that the concentration of antisolvent in the droplet is important for the formation of final particle
structure and morphology. To predict the temporal variation of antisolvent concentration during this process, a
mathematical model is constructed based on fundamental mass transfer of the droplet. The major part of this
research is to develop quantitative understanding of the mutual influence between the simultaneous transfer of
antisolvent (in this case, ethanol vapour) and water across the droplet on the precipitation process. Special
attention is given to the presence of absorption of antisolvent vapour from the convective stream into the droplet,
which its effect was found significant at the early stage'. Several phenomena have been taken into account in the
mathematical model, including the mass transfer depression and the thermodynamics of the solution. The
developed predictive tool will enable the estimation of a minimum concentration of antisolvent in the droplet for
obtaining desired particle structure prior to subsequent drying. For future applications, this predictive tool can be

used to study the viability of this approach at a large scale using Computational Fluid Dynamics simulation.



mailto:kian.lim@monash.edu

9" Annual Chemical Engineering Postgraduate Association Conference

Initial droplet

Absorption + Diffusion Antisolvent absorption

of antisolvent

An expanded boundary layer
with high concentration of
antisolvent vapour R
\\4 ~ A Y Solvent evaporation
; / : - —
{antsolvent _ i
P R

[ ==t -

v <:=,’U

. Sohvart 4N, e
o

Antisolvent evaporation
precipitation + ————
removal of solvent
and antisolvent [

{} Solvent evaporation
Final
precipitated ..
particles o r{d

Figure 1: Physical phenomena in the antisolvent precipitation process in the vapour form?
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Rachel moved to Australia after receiving her B.S. in Nutrition and Food Science from the University of Alberta,
Canada. She obtained Grad Dip. in Food Science and M.Sc in Agricultural Science from the University of
Melbourne, while performing research on chemical and sensory analysis of Australian red wine. Rachel is
completing her PhD project to explore the opportunities presented by naturally occurring antioxidants from
grapes and wine in collaboration with the Treasury Wine Estates, under the supervision of A/P Victoria Haritos
and Dr. Tom Karagiannis.

CONCENTRATIONS OF IMPORTANT DIETARY ANTIOXIDANTS IN GRAPES
AND THEIR FATE DURING WINE MAKING
Xueqing (Rachel) Liu?, Greg Jarratt?, Victoria S. Haritos®, Xueging (Rachel) Liu **
! Department of Chemical Engineering, Monash University, VIC, 3800, AUSTRALIA
2 Coldstream Hills Winery, 29 Maddens Lane, Coldstream, VIC 3770, AUSTRALIA

E-mail: xueqing.liu@monash.edu

The relevance of food composition for health benefits has increased public interest in the consumption of fruit
and vegetables, bioactive foods and nutraceutical products. In particular, the presence of dietary bioactive
compounds such as antioxidants in foods and beverages have been of great interest as their consumption may
reduce the incidence of degenerative processes like cancer, cardiovascular diseases, neurological damage and
diabetes. One of the most well studied dietary antioxidant classes is the polyphenol and among these, resveratrol
and quercetin have the strongest claims for health efficacy in humans. Grapes and wine are important sources of
these polyphenols in the diet yet we have little knowledge of the presence of these in Australian grapes and wine.
Furthermore, the fate of naturally occurring polyphenols during processing of grapes into wine is virtually
unknown. We have established methods of processing, solvent extraction and HPLC analysis of four important
polyphenols: resveratrol, quercetin, and their glucoside derivatives - piceid and quercetin-glucoside in red grapes,
marc, sediment and wine. Samples of harvested wine-grapes and wine products obtained during key stages of
winemaking were analysed for the presence of the four polyphenols.

To date, this study shows that Australian wine-grapes contain considerable amounts of antioxidants, with
quercetin glucoside present at highest concentration among the selected antioxidants. Cabernet Sauvignon grape
contains 7 times more of the selected antioxidants than Pinot Noir. Noteworthy, antioxidants could diffuse from
grape into unblended wine during fermentation but a large proportion of antioxidant remains with marc - the
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winemaking by-product. In the unblended wine and marc samples, quercetin was present at highest concentration
among the selected antioxidants indicating the yeast fermentation had affected the antioxidant chemistry. In brief,
this study obtains a better understanding of antioxidants in Australian grape and wine, and reveals that marc is an
important source of antioxidants.




9" Annual Chemical Engineering Postgraduate Association Conference

MITRA NOSRATPOUR
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Mitra is in her 2nd year of PhD in the area of food chemistry. She is working on edible oils and encapsulation
strategy under supervision of Cordelia Selomulya. Mitra’s work with food chemistry stems from her enjoyment
of food. She enjoys eating different cuisine, which has allowed her to develop her cooking skills. If Mitra finds
spare time, she enjoys sightseeing untamed nature through mountain climbing. She also enjoys playing tennis,
solving puzzles and reading novels.

UNDERSTANDING THE POTENTIAL PROTECTIVE EFFECT OF MILK FAT ON OMEGA-3 FATTY

ACIDS
Mitra Nosratpour?, Yong Wang*, Meng Wai Woo?, Cordelia Selomulya? *
'Department of Chemical Engineering, Monash University, Clayton, Australia
2Department of Chemical and Materials Engineering, University of Auckland, New Zealand

E-mail: Mitra.nosratpour@monash.edu

Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), found in fish oil, are among the most important
nutrients for human. However, incorporating these fatty acids into food products is challenging due to the poor
oxidative stability?, which results in the development of hazardous chemicals and undesirable flavours. Spray
chilling, an encapsulation technology, can be used to produce microparticles of fish oil where fats can be used as
a carrier, to protect it from the environment and to mask the unpleasant odour?. Milkfat, with its pleasant flavor
and saturated fatty acid composition, has a high oxidative stability and melting point of 37 °C. Therefore, this fat
could be considered as a stabilizing agent and suitable carrier to protect fish oil through spray chilling strategy. In
this work, fish oil and milkfat were mixed at different proportions. To analyse the stabilizing effect of milkfat, the
samples were heat treated at various temperature to mimic a typical oxidation condition. The results showed that
by increasing the rate of milkfat in the mixtures to 50%, the oxidation products, decreased significantly to almost
70 %. To investigate the behaviour of these oils in spray chilling condition, fish oil, milkfat and their blends were
then cooled at various cooling rates. From DSC measurements, the crystallization and melting behaviour of the
mixture were shown to be highly similar to those of milkfat even at the blend of 30 % milkfat, 70 % fish oil.
Therefore, blending fish oil with milkfat could be a viable practice for improving fish oil oxidative stability and
altering its sensory attributes. Furthermore, milkfat, with its dominant thermal and structural behavior even at a
small amount, can be utilized as a carrier in the spray chilling strategy.
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DANIEL ROJAS SANCHEZ & GINA PACHECO
ARREDONDO

AS A PART OF MONASH BREW LAB
CHEMICAL ENGINEERING, MONASH UNIVERSITY

MONASH
BREWLAB

Monash Brewlab performs one of the oldest endeavours of Chemical Engineering: transforming natural elements
into beer! Monash BrewLab is a student-led team of enthusiastic brewers from Monash University, providing an
opportunity for students to learn, design, and operate brewing systems in a safe environment. Our focus lies on
gaining hands-on processing and management experience, while developing a passionate community around beer.
The impact of our work lies not only in the preparation of our team members for their professional future, but also
in the influence of our scientific approach towards brewing.

FERMENTATION ANALYSIS AND EFFECT ON BEER
Daniel Rojas Sanchez!*, Gina Pacheco Arredondo!

! Monash University, Wellington Rd, Clayton VIC 3800, Australia

E-mail: daniel.rojassanchez@monash.edu

The selection of yeast in brewing is paramount in the efficiency of the process and the final product. Brewers,
particularly at nano-scale, have limited knowledge on the parameters of yeast performance and are unable to select
a suitable substitute yeast for a similar beer. In this study, two different strains of yeast with similar properties
were compared in the fermentation of the same wort to evaluate their performance and the particular sensorial
effects perceived in the final beer produced. A thorough qualitative and quantitative on the performance of the
fermentation of each yeast provided insight into the behaviour during fermentation stages. Moreover, a sensory
evaluation on both produced beers indicated the differences in appearance, aroma, flavour, and mouthfeel. Results
from studies of this nature can be extremely valuable for the brewing industry to identify the performance and

optimal conditions of similar yeast strains in producing a desired product.




