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Abstract
A modified steam distillation method was developed to extract furfural from crude palm oil (CPO). The collected distillates were 
analyzed using high performance liquid chromatography (HPLC) coupled with an ultraviolet diode detector at 284 nm. The HPLC 
method allowed identification and quantification of furfural in CPO. The unique thermal extraction of CPO whereby the fresh fruit 
bunches (FFB) are first subjected to steam treatment at 140-145°C, distinguishes itself from other solvent-extracted or cold-
pressed vegetable oils. The presence of furfural was also determined in the fresh palm oil from FFB (without undergoing the 
normal extraction process), refined palm fractions (palm olein and palm stearin), and the secondary oil products from the mill 
(condensate oil and sludge oil). Furfural was only detected in CPO, condensate oil and sludge oil. HPLC analysis showed that 
CPO contains the highest amount of furfural, 20.60 mg/kg, and follows by condensate oil, 7.14 mg/kg, and sludge oil, 5.42 mg/
kg.

Keywords: crude palm oil, hemicelluloses, xylose, furfural, and HPLC
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Abstract
Functional ingredients are one of the key areas for growth and development in food processing industry. Food industry generates 
huge amount of wastes or by-products that contain highly valuable bioactive compounds. Malaysia is one of the largest pink 
guava (Psidium guajava) puree exporter which supplying about 20% of the world guava puree. In the production of guava puree, 
by-products can be obtained during crushing, refining and sieving stages namely refiner, siever and decanter, respectively. Daily 
production of the industry produces huge amount of the by-products which can achieve up to 25 metric tonnes. Exploitation of the 
potential of these by-products as functional sources could reduce the cost and problem for managing the by-products disposal. 
Decanted by-product which does not contain seeds and peels was found as the most potential by-product for hydrophobic 
bioactive compounds. It exhibited the highest in lycopene content and antioxidants among the by-products. Further work was 
done in producing guava’s lycopene-rich powder which involved thermal treatment to produce a product with high lycopene 
content and antioxidants. Steam blanching at 60˚C for 20 min was found to be able to increase the lycopene content by 13%. 
Optimisation of the oven drying conditions based on response surface methodology indicated that the maximum lycopene could 
be obtained at 43.8 ºC for 6.4 h. Supercritical fluid extraction (SFE) was also used to produce a high quality product. More than 
4 fold of extract yield was successful obtained using SFE as compared to solvent extraction. For commercialisation purposes, 
SFE was demonstrated as a good technique to produce guava by-product with high level of hydrophobic fractions which directly 
contributed to their active components. The invention discloses the use of the pulp composition as starting material for obtaining 
guava lycopene, as antioxidant.
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Abstract
There has been a progressive demand for new vegetable oil for nutritional, industrial and pharmaceutical applications. Vegetable 
oil offers an excellent source of fat with favorable fatty acid composition and also antioxidants which are both nutritionally and 
industrially important. Polyphenols and tocopherol are natural antioxidants that play an important role in human nutrition as 
protective agents against several oxidative stress-related diseases such as CHD and cancers. Besides health importance, they 
also contribute to stability of the oil against development of undesirable flavors and odors. Therefore, a new vegetable oil having 
twofold level of total polyphenol than virgin olive oil (202.7ppm vs 98.2 ppm) with tocopherol (253ppm) may guarantee extra 
nutraceutical and functional properties.  Several assays (DPPH, FRAP, β-Carotene bleaching) that determine the antioxidant 
capacity of the various C. odontophyllum parts also confirmed the superiority of the oil having excellent antioxidant power. The 
balance fatty acids of the oil (44:43:13) allows an indispensable usage of the oil in various applications following appropriate 
fractionation process. Therefore, the new oil may offer wide applications for medicinal purposes and functional properties in food 
industries.

Keywords: phenolic content, vitamin E, scavenging activity, antioxidant, Canarium odontophyllum
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Abstract
SFE using CO2 is today a popular technology for rapid, contamination-free extraction in the food and pharmaceuticals industries. 
In a typical run (holding period of 30 min, continuous flow extraction of 3 h), results indicated that the oil recovery could be best 
obtained with a recovery of 102.61 % and phytosterol concentration of 726.28 mg/ 100 g at relatively low temperature of 40 ˚C, 
high pressure 400 bar and high supercritical fluid flow rates 20 ml/ min in the presence of 2 ml/ min EtOH as entrainer. All the 
obtained results were compared to those of solvent extraction: the oil yield and phytosterol concentration in the oil extracted with 
SC-CO2 is higher than that obtained by solvent. The tocopherol was 49.62 mg/ 100 g. This project studies changes occurring 
in the content of fatty acids, phytosterols, and tocopherols in roselle seed oils during six months of storage at 4 ºC and room 
temperature in darkness. As expected, statistically significant differences in the content of fatty acids, phytosterols and tocopherols 
in roselle seedoils throughout the storage were observed. After storage, degradation parameters may change as a result of lipid 
oxidation. In general, this study provides vital information for the degradation profile of fatty acids and other bioactive compounds 
in extracted roselle seed oils during prolonged storage.

Keywords: fatty acids, phytosterols, tocopherols, roselle seed oil, supercritical carbon dioxide
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Abstract
Hylocereus undatus and Hylocereus polyrhizus are two varieties of the commonly called pitaya fruits. The seeds were separated 
and the seed oil was extracted and analysed. Essential fatty acids, namely, linoleic and linolenic form a significant percentage 
of the unsaturated fatty acids of the seed oil extract. Both pitaya varieties exhibit 2 oleic acid isomers. Essential fatty acids are 
important acids that are necessary substrates in animal metabolism and cannot be in situ-synthesised. Both pitaya varieties 
contain about 50% essential (C18:2 (48%) and C18:3 (1.5%)) fatty acids. This poster details the process of recovering the pitaya 
seeds and determining the fatty acid of the extracted oil.

Keywords: pitaya, seed oil, essential fatty acids, linoleic, linolenic
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Abstract
Objective of this study was to optimise extraction conditions for crude polyphenols from Mengkudu (Morinda citrifolia) aerial parts 
by using response surface methodology (RSM). A rotatable central composite design (CCD) was applied to the model to investigate 
the effects of three independent variables, namely ethanol concentration (%), extraction time (min) and temperature (°C) on four 
responses, total phenolic content (TPC), total flavonoids content (TFC), 2,2’ –Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) 
diammonium salt (ABTS) radical scavenging capacity, and 2,2’ –diphenyl- 1 –picrylhydrazyl (DPPH) radical scavenging capacity. 
These independent variables were coded at three levels and their ranges selected on the basis of preliminary experimental 
results. The rotatable central composite design consisted of 14 experimental points and six replications at the center point. The 
experimental results fitted well to the model, TPC (mg GAE/ 100 g DW) (R2= 0.7279), TFC (mg CE/ 100 g DW) (R2= 0.9557), 
ABTS (µmol TEAC/ 100 g DW) (R2= 0.9554), and DPPH (µmol TEAC/ 100 g DW) (R2= 0.9489) through multiple linear regressions 
with backward elimination. TPC, TFC, ABTS, and DPPH showed different patterns of extractability with significant variation in the 
linear, quadratic, and interaction effects of the independent variables. Desirability was higher to optimise single response or two 
responses originated from either polyphenols content or antioxidant capacity but not all four responses.  The optimised conditions 
for recovery of high quality polyphenols were 73.78% ethanol, 66.16 min and 33.11°C while, maximum yield of polyphenols 
recovery were 51.25% ethanol, 40.27 min and 56.89°C. All the four responses (TPC, TFC, ABTS and DPPH) showed significant 
differences (p<0.05) with predicted values, thus indicating suitability of the model employed using RSM in optimising the extraction 
conditions for polyphenols from M. citrifolia. 

Keywords: optimisation  of extraction, mengkudu (memorinda citrifolia),  response surface methodology (RSM),phenolics, 
flavonoids, polyphenols, 2,2’ –Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS), 2,2’ –diphenyl- 
1 –picrylhydrazyl (DPPH),  antioxidant capacity
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Abstract
Bifidobacterium pseudocatenulatum G4 was isolated from breast-fed infant.  This strain was found to survive the gut environment 
and safe in animal test.  This study demonstrated the optimum growth of B. pseudocatenulatum G4 with prebiotics via statistical 
model. Commercial prebiotics (inulin and fructo-oligosaccharide), together with sorbitol, arabinan and inoculum rate were tested 
by fractional factorial design to determine their impact on growth of B. pseudocatenulatum G4 in skim milk. At 48 h incubation, 
bacterial growth was mainly influenced by fructo-oligosaccharide (FOS) and inoculum rate. Growth reduction was observed in all 
samples incubated for 72 h. Central composite design (CCD) was adopted using FOS and inoculum rate at 48 h incubation to 
develop the statistical model for optimisation. The model predicted that 2.461 log CFU ml-1 produced the optimum growth increase 
of B. pseudocatenulatum G4. The combination that produced the optimum point was 2.86 % FOS (g/v) and 0.67 % inoculum 
rate (v/v). At optimum combination of inoculum rate and FOS, validation experiments recorded 2.40 ± l0.02 log CFU ml-1. The 
application in 1L bioreactor for 24 hours showed higher growth increase of 2.95 log CFU ml-1.  Response surface methodology 
approach is useful to develop optimum synbiotics combination for strain G4 with FOS. 

Keywords: bifidobacterium, prebiotics, synbiotic, RSM
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Abstract
Since availability of data on the contamination of spore formers such as B. cereus in ready-to-eat foods is scarce particularly from 
developing countries, this surveillance was conducted to address the issue. The preliminary findings from this study revealed a 
high prevalence of B. cereus S.L. Being detected using mpn-pcr in 76% of 111 samples of ready-to-eat cereals tested. The range 
of concentration was from 30 mpn/g to more than 24,000 mpn/g. Results indicated the differences in the level of contamination 
for B. cereus S.L.. In various products based on factors such as product types, ingredients added and location of manufacturer. 
The highest concentration of B. cereus S.L. Was found in samples with ingredients from weaning products which are, product 
made from vegetable origin. The concentration obtained from this study also reflects on the differences in the contamination 
level between infant food, raw cereals, cereal bars, ready-to-eat breakfast cereals and pre-mixed drinks appraised. Hence, 
the application of the mpn-pcr method was found to be useful to address the biosafety concerns of B. cereus in ready-to-eat 
cereals.

Keywords: biosafety, prevalence, enumeration, bacillus cereus, ready-to-eat cereals
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Abstract
Optimisation of Phyllanthus niruri (Dukung Anak) extracts was carried out to optimize extraction conditions on phenolic compounds 
and antioxidant capacity using response surface methodology (RSM). The ranges of the independent parameters include ethanol 
concentration (10-90%), extraction time (20-120 min) and extraction temperature (25-65ºC) were determined using single factor 
experiments. The effect of extraction parameters on extraction of phenolic compounds, flavonoid compounds, 2,2’-azino-bis(3-
ethylbenzthiazoline-6-sulphonic acid)(ABTS) assay and 2-2-diphenyl-1-picrylhydrazyl (DPPH) assay from Phyllanthus niruri 
(Dukung Anak) extracts were determined using central composite rotatable design (CCRD). The independent parameters were 
coded at five levels and their actual values were chosen according to the results obtained from single factor experiments. Result 
showed that the optimum conditions for highest total phenolic content were at 50% (ethanol concentration), 70 min (extraction 
time) and 65ºC (extraction temperature) of 6412.99mg GAE/100g DW. While for the optimum conditions for highest total 
flavonoid content, 1852.53mg CE/100g DW were at 50% (ethanol concentration), 120 min (extraction time) and 45ºC (extraction 
temperature). As for optimum conditions for the highest antioxidant capacities, 2,2’-azino-bis(3-ethylbenzthiazoline-6-sulphonic 
acid)(ABTS) were at 74% (ethanol concentration), 40 min (extraction time) and 33ºC (extraction temperature) of 831.74µmol 
TEAC/100g. Meanwhile, for optimum conditions for maximum DPPH scavenging capacity (2480.46µmol TEAC/100g) were at 90% 
(ethanol concentration), 70 min (extraction time) and 45ºC (extraction temperature). The experimental values were compared with 
predicted values for validation of the models. The experimental values were found no significant difference (p<0.05) compared 
to the predicted values, thus indicating the suitability of the models employed using RSM for optimizing the extraction of phenolic 
compounds and antioxidant capacity of Phyllanthus niruri (Dukung Anak) extract. 

Keywords:  phyllanthus niruri (Dukung Anak), total phenolic content (TPC), total flavonoid content (TFC), 2,2’-azino-
bis(3-ethylbenzthiazoline-6-sulphonic acid)(ABTS) assay, 2-2-diphenyl-1-picrylhydrazyl (DPPH) assay, Response surface 
methodology (RSM)
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Abstract
We developed the first anti-oil adsorption additive in the world that can reduce oil absorption in fried food by as high as 85%.  It is for 
incorporation into frying oils and composed of specially formulated biophenolics from plants, that acts as natural fat antioxidants, 
and oil absorption inhibitor with other health benefits such as anti-hypertensive, anti-histamine, anti-spasmodic,  antibacterial, 
anti-hypercholesterol, anti-inflammation, anti-cancer and can produce significant (P<0.05) improvement in crispiness, taste and 
overall quality of the fried products.   It makes the fried food less hazardous to health, and consequently, consumption of the 
prepared food is less likely to contribute to obesity and accelerated ageing due to less excessive intake of fat or calorie.  The 
additive is scientifically proven to (i) reduce oil wastage during frying of food (due to absorption by the fried food and oxidation), 
making the oil more stable and resistant against thermal degradation, (ii) helps protect against degenerative diseases such as 
high blood pressure, allergy, hypercholesterol, inflammation and cancer.

Keywords: antioxidant, anti-oil absorption, fried food, health, cholesterol
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Abstract
Phytosterols are well known for their cholesterol lowering effect. Due to their water insoluble nature, phytosterols fortification was 
limited to high fats food products. The purpose of this study was to optimize the production parameters involve in the production 
of water soluble phytosterol nanodispersion for use in food industry. In this study, response surface methodology (RSM) was 
employed to model and optimize three of the processing parameters namely mixing time by conventional homogenizer (t, 1 
- 20 min), mixing speed by conventional homogenizer (v, 1000 – 9000 rpm) and homogenisation pressure by high pressure 
homogenisation (P, 0 – 80 MPa). All responses namely particles size (PS), polydispersity index (PDI) and phytosterol concentration 
in nanodispersion produced (Phyto, mg/L) were well-fitted into a reduced quadratic model by multiple regression after manual 
elimination. The coefficient of determination (R2) and absolute average deviation (AAD) values for PS, PDI and Phyto are 0.9902, 
0.9065, 0.8878; and 0.8785%, 0.2136%, 0.2177% respectively. The optimized processing parameters were 15.25 min of mixing 
time, 7000 rpm of mixing speed and 42.4 MPa of homogenisation pressure. The corresponding responses for the optimized 
preparation condition are particle size of 52 nm, polydispersity index of 0.339 and 336 mg/L of phytosterol concentration in 
nanodispersion produced. The chi-square test had verify the model whereby the experiment value of PS, PDI and Phyto agreed 
to that predicted values at 0.05 level of significant. The produced stable water soluble phytosterols nanodispersion is predicted to 
have better hypocholesterlemic effect due to their small particle size, and it is applicable to a wider range of food product included 
low fat and low calories food products.

Keywords:  phytosterol, nanodispersion, response surface methodology, RSM, high pressure homogenisation, particle 
size
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Abstract
Breast cancer affects 10-25% of women globally. Effective new method to prevent and treat this malignancy is urgently needed, 
especially from local tropical sources. The present study was conducted to evaluate the therapeutic effects of Malaysian red 
seaweed, Eucheuma cottonii ethanol extract (ECE) on mammary gland tumor. Solid mammary tumors were induced within 6-8 
weeks in female Sprague-Dawley rats by injecting CRL 2283 mammary cancer cell line into the breast. Tumor development 
was monitored by weekly palpation. Oral administration of ECE at a dose of 100 mg/kg body weight for four weeks significantly 
(P<0.05) regressed and inhibited the growth of tumors compared to untreated control rats and better than 10mg/kg tamoxifen.  
The levels of antioxidant enzyme and lipid peroxidation were measured in the rats erythrocyte and plasma, respectively, before 
and after treatment, and showed significant decrease (P<0.05) in lipid peroxidation with the ECE treatment.  The ECE exhibited 
effective anti mammary carcinoma properties in this in-vivo model and may provide a potential alternative or complementary 
therapy for breast cancer treatments. 

Keywords: breast cancer, CRL 2283 cell line, Eucheuma cottonii L., lipid peroxidation, antioxidant status, sprague-
dawley rats
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Abstract
Fish oil especially eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), are highly demanded in food and 
pharmaceutical industries due to their potential health benefits in reducing the risk of cardiovascular diseases, atherosclerosis, 
arrhythmia, thrombosis, cardiac hypertrophy and sudden cardiac death. Arachidonic acid (AA) and DHA, are important in normal 
neurodevelopment and visual function for infants. Solvent extractions are generally employed to obtain the fish oil, while often 
introduces contaminants into the yield that must be removed later. However, there is an increasing concern of the health and 
safety hazards associated with the use of organic solvents. Supercritical fluid extraction (SFE) is a potential alternative to the 
customary methods of producing fish oil. It offers the advantages of rapid, nontoxic, environmental-friendly, residue-free and 
easily manipulated conditions. The objectives of this study were to optimize the operating conditions of different techniques of 
SFE, to extract the highest yield with least amount of CO2 to make the product cheaper and healthy. The results showed that oil 
yield increased with pressure and temperature and the highest yields (g/100g sample) found in co-solvent (53.2), soaking (52.8), 
pressure swing (52.3) and continuous (24.7) techniques, respectively, at 35 MPa, 2 ml/min and 75 oC.  The yields were almost 
similar to soxhlet extraction (53.6 g/100 g sample). The highest CO2 consumption was found in continuous followed by co-solvent, 
soaking and pressure swing techniques.  The largest recoveries of PUFAs, especially the ω-3 family were achieved from the 
soaking and pressure swing techniques. Thus, the pressure swing and soaking techniques are the most effective at extracting 
the oil from fish wastes.

Keywords:   ikan kembong, PUFA, omega-3 family, supercritical CO2 extraction techniques
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