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Foreword 

The papers compiled in these e-proceedings are papers presented online at Technology, 

Science, Social Sciences and Humanities International Conference 2022 (TeSSHI 2022) held on 

30 June 2022 at Universiti Teknologi MARA (UiTM) Cawangan Kedah, Kedah, Malaysia. With 

the theme, Reengineering Knowledge and Creativity for Global Excellence, the conference 

has brought together presenters of diverse background who shared their conceptual and 

empirical papers in broad areas that are subsumed under the fields of Technology, Science, 

Social Sciences and Humanities. These e-proceedings comprise current researches that were 

undertaken with the rigorous endeavour of knowledge enhancement to ensure that the world of 

academia will continue to flourish. It is thus hoped that readers will significantly benefit from 

knowledge contained in these proceedings. 

 

TeSSHI 2022 and these e-proceedings would not have been possible without the great efforts 

from the presenters, and the generous support from the TeSSHI 2022 committee members and 

the Rector of UiTM Cawangan Kedah, Prof. Dr. Mohamad Abdullah Hemdi. A heartfelt gratitude 

is extended to all involved. It is hoped that these e-proceedings will be an impetus to stimulate 

futher studies and research that benefit the society at large. 
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ABSTRACT 
 
The use of Monosodium Glutamate (MSG) is the main ingredient needed in cooking. But many 

still do not know the side effects on human health. To deal with the issue, a study on Eugenia 
cephalanthum or Bungkang leaves, which were naturally occurring plants, were being tested. 
Traditionally, taste sensations are classified into five basic qualities: sour, sweet, salty, 2 bitter and 
umami. The project was carried out by producing bio natural food seasoning in cube shape form 
from Eugenia cephalanthum by using dehydration method and to compare the nutrients content 
between Mono Sodium Glutamate (MSG) and Bungkang leaves. This leaves will be processed in 
powder form and then will compact in cube shape form by using dehydration method to make it 
easier and available in market. Therefore, the provision of this plant is more focused in terms of 
hygiene preparation. By using FTIR, it was found that some of the functional groups of Bungkang 
leaves are same as Ajinomoto. Bungkang has the potential to become better food additives than 
Ajinomoto as it does not give any harmful side effect like Ajinomoto. 

  

Key Words: eugenia cephalanthum, dehydration method, MSG, nutrients 

 

INTRODUCTION 

A variety of seasoning techniques exist in various cultures. Bungkang (Eugenia cephalanthum) 
are well-known as food flavouring in the Dayak tribe’s foods. According to Cahyadi (2008), flavouring 
can change, modify, enchant, mask, form or neutralize aroma. These flavouring can be either natural 
or synthetic flavouring. Although today synthetic flavouring is already available in the markets, 
however the natural flavouring contains nutrition or phytochemicals that are essential to health of 
humans and more favourable than the synthetic one. Until now, these plants have been identified 
that has been used in cooking by the local rural Dayak as there is no chemical content and 100% 
organic. 

Traditionally, taste sensations are classified into five basic qualities: sour, sweet, salty, 2 bitter 
and umami. Taste is one of the flavour components which is important to consumer to evaluate the 
quality of foods. Although most of researchers reported that aroma compounds influenced more to 
the food flavour, the taste compounds have been identified as a precursor to aroma. Most of 
researcher’s report about the contribution of taste compounds from animal-derived food materials, 
while that from plant-derived compounds is rarely reported. Some of precursors were amino acids, 

mailto:hidayah@poliku.edu.my
mailto:theivya_08@yahoo.com
mailto:felicia_bong@yahoo.com
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sugars, nucleotides, organic acids and minerals. These compounds are well-known as taste active 
of food ingredients. (Ottinger & Hofmann, 2003; Madruga et al., 2010).  

The Bungkang leaves are usually mixed for cooking meat (regular dishes) and uses of the 
leaves is to rejuvenate the cooking, eliminate the stinking smell, thus applying the smell of the 
cuisine, softening the meat and reducing the consumption of Monosodium Glutamate (MSG) which 
can affect health (MCM, 2009). 
 

LITERATURE REVIEW 

Eugenia cephalanthum or locally known as Bungkang which is belongs to myrtaceae family is a kind 
of plant growing in vicinary of the Sarawak jungle, around the foothills and down the river. Due to 
many uses in the field, nowadays most Bungkang leaves are largely planted by the Dayak people 
around the longhouse or backyard of the village. This plant grows almost to 8 meters in height. The 
leaves are oval with a pointed rip and dark green leaves with a bone snaped ellipse. It has a light 
green stem and with brown trunk and a taproot that is hard (Ensurai, 2011). Moreover, it is also used 
by Dayak people to relieve diarrhoea and to treat cuts and wounds and to stop bleeding. For 
preparation, as vegetable, the young leaves are cooked in the water and some 8 ingredients are 
added as well to make a dish whereas young leaves are used for flavouring meat and fish cooked 

inside bamboo (http://www.doa.sarawak.gov.my). Shallots and garlic are an authentic ingredient of 

many Asian cuisines from Thai soups and red and green curries to Indonesian and fried rice dishes 
(http://ukshallot.com). 

 And for the first time, MSG was a banned ingredient at the Natural Products Expo East in 
2016. That was not a sweeping change, however, since MSG is not a common ingredient in the 
products that are displayed at New Hope’s Natural Product Expos anyway. Between 2013 and 2015, 
only 24 products (or a fraction of 1 percent) exhibiting at the listed MSG in their ingredients. In that 
same time, however, there were 1,625 products that made a “No MSG” claim in their marketing 
and/or packaging (Jessie, 2016)  

Dehydration, in food processing, means by which many types of food can be preserved for 
indefinite periods by extracting the moisture, thereby inhibiting the growth 18 of microorganisms. 
Dehydration is one of the oldest methods of food preservation and was used by prehistoric peoples 
in sun-drying seeds (Shafiur, 2002). This project used Fourier Transform Infrared Spectroscopy 
(FTIR) to identify chemical bonds in a molecule by producing an infrared absorption spectrum. The 
spectra produce a profile of the sample, a distinctive molecular fingerprint that can be used to screen 
and scan samples for many different components.  

Tubu leaves are being used by our ancestors since of yore. The functions of tubu leaves are 
same as the Monosodium Glutamate (MSG) which are using nowadays but tubu leaves has its own 
advantages. Tubu leaves and Ajinomoto sample was sent to the SP Lab for the nutrition test. In the 
previous research as shown in Table 1, tubu leaves contained high energy, carbohydrates, protein, 
and fat compared to the Ajinomoto. However, tubu leaves contain less protein compared to the 20 
Ajinomoto which is 15.4g and 43.15g respectively. It is because Ajinomoto made from high protein 
ingredients such as seaweed and potato that contain high protein. The nutrition contain in tubu 
leaves also does not exceeded the value that had been decided in Nutrition Act 1983, and Nutrition 
Regulations (Yusoff, 2016). 

 
Table 1. Nutrition information of tubu leaves & Ajinomoto 

 

http://www.doa.sarawak.gov.my/
http://ukshallot.com)./
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Table 2. Nutritional composition of indigenous leafy vegetables of Sarawak 

 

MSG is short for monosodium glutamate. It is a common food additive that is used to enhance 
flavour. It has the e-number E621. MSG is derived from the amino acid glutamate, or glutamic acid, 
which is one of the most abundant amino acids in nature. Glutamate is one of the non-essential 
amino acids, meaning that the human body can produce it. It serves various functions in the human 
body and is found in virtually all foods (Aquilar et. al., 2017). 

 

 
Figure 1. Chemical structure of MSG 
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MATERIALS AND METHODS 

The raw materials used were Bungkang leaves, garlic, shallot, Ajinomoto and distilled water. 
The equipment used such as dehydrator, oven, pestle and mortar, grinder, knife, spoon, ice cube 
tray, container, and zipping plastic. This study was conducted based on the data from Nutrition Act 
1983, and Nutrition Regulations (Yusoff, 2016) stated that 100 gram of Bungkang contains energy 
of 115 kcal, 67.4% of moisture, 3.1% of protein, 2.0% of fat, 21.2% of CHO, 4.4% of crude fibre, 
1.7% of ash, 39 miligram (mg) of phosporus, 310 mg of potassium, 313 mg of calcium, 80 mg of 
magnesium, 2.0 mg of iron, 6 parts per million (p.p.m) of manganese, 17.3 p.p.m of copper and 10.4 
p.p.m of zinc. In this study, supporting data will be using surveys. The process of Bungkang cube is 
shown in Figure 2. The Eugenia cepthalanthum or Bungkang leaves were collected and were 
weighed before and after drying.  

 
 

 
Figure 2. Process flow chart of Bungkang cube   

 
The leaves were dried using microwave oven and ground into finely powder. In drying method 

analysis, 1kg of Bungkang leaves was collected. The leaves were dried using oven. By using the 
formula shown in the Figure 3, the percentage of dry weight of Bungkang leaves were determined. 
This dry matter analysis is a method used to determine the total major and trace clement content in 
the leaf. It measures the mass of the leaves when they were completely dried.  

 

Percentage of dry weight =
Weight of dry leaves

Weigth of wet leaves
 X 100% 

 

Figure 3. Dry weight formula 

The sample of the Bungkang powder was sent to SP Lab test to determine the nutrient contents 
such as fat, protein, energy, and carbohydrate. The nutrition content of Bungkang was compared 
with nutrition content of Ajinomoto. The leaves were boiled to get the extraction to obtain pH value. 
While shallot and garlic were ground in pestle and mortar.  

50g of Bungkang powder were mixed with 15g of ground shallot and 15g of ground garlic in 
the ratio of 10: 3 : 3. Then, the mixture was compact  into cube shape forms using ice cube tray. 18 
cubes (2cm × 1cm) were made from that ratio. Finally, the cube was placed in the dehydrator at the 
temperature of 55°C for 8 hours. The cube also was sent to SP Lab test to obtain the nutritional 
content. The Bungkang powder, Bungkang cube and Ajinomoto were sent to Fourier Transform 
Infrared Spectroscopy (FTIR) to determine the functional groups. The cubes were packed. 
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From the Journal of Petrochemical Engineering Department, it was reported that tubu leaves 
as 100% bio natural food additives. This journal also used to obtain the nutritional value of MSG and 
the side effects of MSG that are harmful to human health. Surveys are conducted to gather more 
information about food seasonings that are being marketed. Surveys focused on the ingredients 
added together with main component in food seasoning. A survey about the taste Bungkang leaves 
and Ajinomoto has been conducted in Politeknik Kuching Sarawak. This survey is conducted on 30 
students of the Politeknik Kuching Sarawak. Two types of soup labelled as A and B were prepared 
by adding Bungkang cube and Ajinomoto respectively. The candidates were given a spoon of each 
soup to taste and answer the survey question as shown in Table 3. 

 
Table 3. Survey’s Question 

 
Which one tastes better? 

 

A 
(Soup used Bungkang cube?) 

B 
(Soup used Ajinomoto?) 

C 
(Both have better tastes?) 

 
The cost of making this project is around RM300 for purchasing dehydrator. Shallots and garlics 
were bought from the grocery store at the cheaper price. 
 

RESULTS AND DISCUSSION 

The dry matter of the leaves would be solids consist of all its constituents except the water 
content. When the percentage of dry weight reached a steady point, it shows that there is no water 
left inside the leaves and they were completely dried. As shown in the Table 4, the percentage of 
dry weight for the Bungkang leaves had reached a constant value after drying using oven. This 
shows that the ratio of the water constituents was lower in the Bungkang leaves.  

 
Table 4: Percentage of dried Bungkang leaves 

Bungkang leaves dry weight  

Weight of Wet (g) 1226 

Weight of Dry (g) 275 

Percentage % 22.43 

                                
The result of the survey was shown as in the Table 5. Based on the result, there were 20 

students said that Bungkang leaves has a better taste than Ajinomoto. The candidates also said that 
Bungkang leaves has a tasty smell compared to the Ajinomoto. There were only 7 students choose 
Ajinomoto and 3 students choosed both have a better taste. This shows that Bungkang leaves has 
a potential to become a worldwide food additive and can be commercialized either in powder form 
or in cube shape forms. 

 
Table 5. Survey’s Result 

 

 

  

 
 

Bungkang powder and Bungkang cube were sent to the SP Lab for the nutrition test. 
Meanwhile, the nutrition content of Ajinomoto was obtained from previous research. The methods of 
analysis that was used to analyse the value of nutrients content of Ajinomoto (MSG) and Bungkang 

Which one tastes better ? 

A B C 

30 12 2 
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leaves and cube are “In house based on David Pearson (The Chemical Analysis of Food)” for fat 
and protein. Table 6 shows the nutritional contents of Bungkang and Ajinomoto per 100g. 

 
Table 6. Nutritional Information of Bungkang Leaves and Ajinomoto 

NUTRITIONAL INFORMATION 

 
Type of Test 

 
Material Tested 

Bungkang leaves 
(Eugenia Cephalanthum) 

Ajinomoto 

Per 100g Per 100g 

Energy 347kCal (1452kJ) 239.43kCal (1002.97kJ) 

Carbohydrate. g 73.3 15.77 

Protein. g 8.4 43.15 

Fat. g 2.2 0.42 

 

 
Graph 1. The Energy value (Kcal) of Ajinimoto (MSG) and Bungkang per 100g 

 

 
 

Graph 2. The value of nutrients contents of Ajinomoto and Bungkang per 100g 

 
Based on the tables and graphs above, the value of nutrients content for Bungkang for energy, 

carbohydrate and fat are higher compared to Ajinomoto, meanwhile protein for Bungkang is lower 
than Ajinomoto which is 8.4g and 43.15g respectively. This is because Ajinomoto is made from high 
protein ingredients such as seaweed and potato. The data of analysis showed that nutrients content 
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of Bungkang followed the evaluation of Nutrition Reference Value (NRV) based on Nutrition Act-
1938 and has the potential to become a healthier food additive compared to Ajinomoto (MSG) 
because it is bio natural and contain no chemical substance that can affect health or give negative 
long term impacts towards consumer’s health. 

Bungkang cube, Ajinomoto and Bungkang powder were sent for FTIR Test at Polytechnic 
Kuching Sarawak to obtain the functional groups. 

 

 
Figure 4. FTIR of Bungkang (Eugenia Cephalanthum) 

 

Figure 5. FTIR of Ajinomoto 

 

 
Figure 6. FTIR of Bungkang cube 

 
From the figures above, it can be concluded that some of the functional groups are same 

between Ajinomoto and Bungkang which are Hydroxy. Possibly 1,2-Diol, Primary Alcohol, CF3 
Group, Unsaturated Hydrocarbon and Aliphaticc Alkaxy, Methaxy. Since some of the functional 
groups of Bungkang are same as Ajinomoto, Bungkang has the potential to become better food 
additives than Ajinomoto as it does not give any harmful side effect like Ajinomoto. 

 

SUMMARY 

In conclusion, this project serves to enhance Eugenia cephalanthum as a food seasoning and 
to be marketed in nationwide and also international wide so that the consumption of Ajinomoto 
(MSG) will reduce and thus improve the image of community in Sarawak. From the previous 
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research, food seasoning was made in only powder form. Therefore, there must be a better method 
on producing them. From the research made, food seasoning in cube shape forms using dehydration 
method was made to prevent the growth of microorganisms so that it can be stored for a long period 
of time. Shortly to say the first objectives of the project was successfully achieved. 

  Besides, the findings of this study are to create awareness among people of harmful effects 
of consuming MSG and to produce bio-natural food additives from Eugenia cephalanthum leaves 
that is healthy and follows the evaluation of Nutrition Reference Value (NRV) based on Nutrition Act-
1938 without content of chemical substance that can affect health or give negative long-term impacts 
towards consumer’s health. In achieving that, the nutrition contents, and functional groups of 
Bungkang and Ajinomoto were compared through SPlab test and FTIR test. From the result 
obtained, Bungkang has the potential to become better and healthier food additives compared to 
Ajinomoto. Thus, second objectives also were achieved. 
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