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Abstract 

Lecithin or phosphatidylcholine is an important natural emulsifier and is found widely in 

various food fields in the manufacture of emulsions. However, commercial lecithin comes 

from soybean oil. This suggests that there is a need to study lecithin production from other 

vegetable oils, such as sesame oil. This study aimed to determine the production and 

characteristics of vegetable lecithin from sesame oil through a water degumming process, 

and then applied it to the production of margarine to determine the effect on physical, 

chemical, and organoleptic properties. The lecithin produced was used in the manufacture 

of margarine using a two factorial randomized block design method consisting of 3 levels. 

The results of this study indicated that the lecithin characteristic of sesame oil has the 

largest content, namely oleic acid (9-Octadecenoic, C19) of 46.58% and the strongest 

vibration band is CH2 vibration with stretching mode of symmetry and asymmetry at 

2920 and 2850 cm-1. The L3C3 treatment was the best result with 27% water content, 70% 

fat content, 98% emulsion stability, 8.25 cm spreadability and organoleptic showed a 

preference value, namely colour 3.40 (good), taste 2.50 (looking good), smell 2.50 

(looking good) and texture 3.40 (good). 

1. Introduction 

Food is anything that comes from biological sources 

and water, whether it is processed or not, which is 

intended as food or drinks for human consumers, 

including food additives and other materials used in 

preparing, processing, and making food or drink (Nissa 

et al., 2019). Phosphatidylcholine (PC), 

phosphatidylethanolamine (PE), and phosphatidylinositol 

(PI) are acetone-insoluble phosphatides that are mixed 

with other substances such as triglycerides, fatty acids, 

and other minor compounds to form lecithin (Reckziegel, 

2015). Lecithin or phosphatidylcholine is an important 

natural emulsifier and is found widely in many food 

fields (Robert et al., 2020). Commercial lecithin used in 

nutritional supplements is generally a mixture of 

phosphatidylcholine and other phospholipids extracted 

from animal fats and vegetable oils. Although lecithin 

and choline can be found in various foodstuffs, usually 

foods rich in lecithin or choline are also high in 

cholesterol and fat such as eggs, meat, organs/offal 

(Hamad et al., 2017). 

Therefore, the production of lecithin from other 

vegetable oils can be a solution to the availability of 

halal vegetable lecithin such as sesame oil (Fatmawati et 

al., 2012). Sesame seed contains lecithin which has 

antioxidant and hepatoprotective activity and ranges 

from 58 ppm to 395 ppm (United States Department of 

Agriculture, 2021). Sesame belongs to the Pedaliaceae 

family and of its nutrients with antioxidant function, 

vitamin E (alpha-tocopherol), and lignans, such as 

sesamin, sesamolin, and sesamol, stand out (Gouveia et 

al., 2016). Sesame oil can be used as an emulsifier by 

producing lecithin. An emulsifier is a material used to 

reduce the interface tension between two phases which 

normally do not mix to be emulsified. Whereas a 

surfactant is a substance that can reduce the surface 

tension of a medium and reduce the interface tension 

between two phases with different polarities. Surfactants 

used in the food sector are called emulsifiers. There are 2 

types of emulsifiers based on their origin, either natural 

or synthetic (Nawangsasi et al., 2018).  

One way of producing lecithin from vegetable oil is 

through the degumming process with the addition of 

water (Hamad et al., 2017). Separation of gum or 

degumming is a process of separating sap or mucus 

which consists of phospholipids, proteins, residues, 

carbohydrates, water, and resins, without reducing the 

amount of free fatty acids in the oil. Degumming 
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converts phospholipids into hydrated gum which is 

insoluble in oil and is further separated by filtration or 

centrifugation. This process will make it easier to 

remove gum in the next filtering process. The word 

lecithin was originally used for pure 

phosphatidylcholine, but now other phosphatides have 

been discovered (Balcaen et al., 2021). The lecithin 

obtained is expected to be applied as an emulsifier, one 

of which is margarine. Margarine is a food product in the 

form of an emulsion (water in oil), either solid or semi-

solid made from vegetable fat and water, with or without 

chemical changes including hydrogenation, 

interesterification, and has gone through a refining 

process as the main ingredient8. The basic formulation 

of margarine is 80% fat/oil, 2-4% salt, 16% water, 0.2% 

antioxidant, 0.3% emulsifier, coloring and flavoring to 

taste (Li et al., 2018).  

This study aimed to determine the production of 

vegetable lecithin from sesame oil through a water 

degumming process and as an effort to find an 

alternative source of new lecithin derived from sesame 

oil by knowing the characteristics of lecithin and applied 

to margarine to determine its effect on physical, 

chemical and organoleptic properties. 

 

2. Materials and methods 

2.1 Materials 

The ingredients used are sesame oil, aquadest, 

cooking oil, carboxymethyl cellulose (CMC), full cream 

milk, H2SO4 98%, and glycerin. The equipment used is a 

magnetic stirrer and centrifuge used to extract gum 

(crude corn lecithin) by following the previously 

reported procedure (Hamad et al., 2017). Gas 

Chromatography-Mass Spectrometry (GC-MS) and 

Fourier Transform Infra-Red (FT-IR) were applied for 

analysis and corn lecithin characterization. 

2.2 Methods 

The study took place during the period of October to 

November 2020. The study included the process of 

making sesame lecithin followed by the analysis of the 

characteristics of the lecithin sesame with GCMS and 

FTIR. Furthermore, the process of making margarine for 

application to fellow lecithin and physicochemical 

analysis includes moisture content, fat content, emulsion 

stability, and spreadability as well as organoleptic 

analysis. 

2.3 Gum production process (crude sesame lecithin) 

Extraction of gum from sesame oil was done by 

mixing 250 mL of corn oil with distilled water (15 mL) 

then heated at a temperature of 80°C which was kept 

constant and stirred for 2 hrs. In this process, a clear 

colour layer will be obtained which will be taken and 

dried, the result of this drying is called gum. The clear 

layer obtained from heating is separated using a 

centrifuge at an acceleration of 500 rpm for 20 mins. The 

thin layer obtained after the centrifuge process is then 

dried using an oven with a temperature of 90.5°C for 5 

days (Hamad et al., 2017). 

2.4 FTIR and GCMS analysis procedures 

FTIR and GCMS testing was carried out at the 

Diponegoro University Integrated Laboratory. FTIR 

testing was carried out to determine the functional 

groups formed in the same lecithin emulsifier that had 

gone through the water degumming process, while the 

analysis by GC-MS was carried out to determine the acyl 

chain structure of lecithin. 

2.5 Margarine making process 

In making margarine with the 2 factorial randomized 

block design (RBD) method consisting of 3 levels. 

Factorial 1 was the addition of lecithin emulsifier with a 

weight of 0 g, 20 g, and 30 g, while factorial 2 was with 

the addition of CMC with a weight of 0 g, 20 g, and 30 g 

so that 9 treatment combinations were obtained with 3 

replications. 

2.6 Margarine analysis procedure with the addition of 

sesame lecithin and carboxymethyl cellulose  

Margarine with the addition of sesame lecithin and 

CMC was tested for physical, and chemical properties 

such as moisture content, fat content, emulsion stability, 

spreadability, and also organoleptic tests. Data analysis 

was performed using ANOVA with a 5% confidence 

interval. If there is an interaction between factors, it is 

continued into the DMRT (Duncan Multiple Range Test) 

tests. Selection of the best treatment using multiple 

attributes. 

 

3. Results and discussion 

3.1 Characteristics of sesame lecithin emulsifier 

The resulting sesame lecithin preliminary testing was 

carried out using GC-MS to determine the content in 

sesame lecithin. Using GC-MS to determine the acyl 

chain structure of sesame lecithin is considered effective 

because it does not require a longer retention time and 

the results can be accurately proven (Paradissis et al., 

2005). The data from the GC-MS test results are 

presented in tabular form and can be seen in Table 1. 

The results of the mass spectroscopic analysis of 

each peak showed a fragmentation pattern of myristic 

acid (Tetradecanoic, C15) 0.69%, palmitic acid 
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(Hexadecanoic, C17) 41.39%, oleic acid (9-Octadecenoic, 

C19) 46, 58%, stearic acid (Octadecanoic, C18) 5.95%, 

and oxalic acid (Oxiraneoctanoic, C19) 1.21%. stearic 

acid (Octadecanoic, C18) 5.95%, and oxalic acid 

(Oxiraneoctanoic, C19) 1.21%. From these results, it can 

be seen that the fatty acid residues of the phospholipids, 

Ri and R2, the results of the isolation correspond to the 

fatty acid components found in sesame oil. Thus, the 

isolated phospholipids from sesame oil have a polar part 

as well as a non-polar part. A polar part is an amine 

group that can form hydrogen bonds with water because 

of the lone pair on the N atom (Hudiyanti et al., 2012). 

While the non-polar parts have components that match 

the constituent components of sesame oil for this part to 

dissolve in the oil. It can also be seen that the largest 

content of lecithin oil produced is oleic acid (9-

Octadecenoic, C19) at 46.58%. This can cause the 

phospholipids to easily interface between sesame oil and 

water, this ensures the emulsion formed is relatively 

stable. 

Furthermore, sesame lecithin was tested using FTIR 

to determine its functional groups from the same lecithin 

emulsifier. The FTIR spectra of the lecithin extract from 

sesame oil are given in Figure 1. Sesame oil lecithin has 

a gel-like appearance with a yellowish-white colour at 

first but over time the colour becomes browner due to the 

oxidation reaction (Li et al., 2018). Fourier transforms 

infrared (FTIR) spectroscopy is widely used for the 

authentication of certain food products. FTIR 

instruments have many advantages over conventional 

dispersive instruments, with more energy yield, excellent 

wave number reproducibility and accuracy, broad and 

precise spectral manipulation capabilities, and advanced 

chemometric software to handle calibration development 

(Nzai et al., 1999).  

FTIR results (Figure 1) show that sesame oil lecithin 

has almost the same absorbance pattern in the specific 

absorption regions for lecithin. The infrared spectra for 

lecithin can be divided into spectral regions arising from 

the vibrations of the lipophilic tail molecule, the 

interface region, and the head group. The strongest 

visible bands are for CH2 vibration, stretching mode of 

symmetry, and asymmetry at 2920 and 2850 cm-1. These 

wavenumbers are usually 'conformational sensitive'. they 

are affected by changes in the trans/gauche 

conformational ratio in the acyl chain (Hudiyanti et al., 

2012). There is also an absorption band for the terminal 

CH3 groups in the region of 2922 cm-1. Vibration for the 

ester groups in particular for the C = O stretch appears in 

the region 1743-1700 cm1. PO2 - at 1100-1000 cm-1. 

According to previous research conducted by Hudiyanti 

et al (2012) which used commercial soy lecithin as a 

comparison for coconut lecithin and sesame lecithin. The 

results of FTIR analysis on commercial soy lecithin had 

an absorbance pattern that was not much different from 

the produced sesame oil lecithin. It was found that soy 

lecithin was the strongest band for CH2 vibrations, 

stretching mode at 2920 and 2851 cm-1. For the CH3 

group, the absorption band is known in the region of 

2923.9 cm-1, and the C = O stretching appears in the 

region 1735-1700 cm-1, N-H at 3394 cm-1, and PO2 - at 

1200-1000 cm-1. 

3.2 Analysis of average physical chemistry margarine 

This variation analysis aims to determine the 

differences in the average physical chemistry of 

margarine with the given factors between the addition of 

sesame lecithin and CMC. The average physical 

chemistry that was carried out was water content, fat 

content, emulsion stability, and spreadability to the 

resulting margarine with the addition of two 

predetermined factors. The resulting physical-chemical 

mean will be tested with the Analysis of Variance Two 

Factor without replication test to find out whether there 

is a real difference or not a significant effect on the two 

factors that have been given.  

Table 2 shows the results of Duncan's continued test 

on the addition of CMC and sesame oil lecithin to the 

average physical chemistry of margarine. The mean 

No R. Time Composition (%) Component Name Structural Formulas 

1 34.05 0.69 Tetradecanoic acid, methyl ester (CAS) C15H30O2 

2 39.36 41.39 Hexadecanoic acid, methyl ester (CAS) C17H34O2 

3 43.41 46.58 9-Octadecenoic acid (Z)-, methyl ester (CAS) C19H36O2 

4 44.07 5.95 Octadecanoic acid, methyl ester (CAS) C19H38O2 

5 47.23 1.21 Oxiraneoctanoic acid, 3-octyl-, methyl ester, cis- (CAS) C19H36O3 

Table 1. The components in the same lecithin emulsifier were GC-MS test results 

Figure 1. FTIR Spectra of sesame lecithin emulsifier 
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value which is marked with the same letter shows no 

significant difference at the 5% level between the 

treatments given. It can be seen that the addition of CMC 

and sesame oil lecithin greatly affects the average 

physical chemistry of margarine. Where the best 

treatment is known on run 9 using sesame oil lecithin 

and CMC of 30 g. This is because lecithin has a higher 

hydrophilic group than the hydrophobic group. Lecithin 

is an emulsifier that tends to be nonpolar and has a 

hydrophobic group as a fat-binding group and a 

hydrophilic one as a water-binding group. The higher the 

concentration of the added lecithin emulsifier, the higher 

the hydrophilic and hydrophobic groups, that the water 

content decreases, and the fat content will increase 

(Fitriyaningtyas et al., 2015). According to Susilawati et 

al. (2016), the addition of an emulsifier causes the 

emulsion to become more stable, which is indicated by 

the less oil that is separated when it is in the centrifuge. 

Lecithin as an emulsifier can stabilize oil and water 

which is clear from its structure. 

The best treatment is at the highest number, 56.36 

with the notation "d" and the same treatment followed by 

the notation "d" is at number 53.88. So, from the DMRT 

test analysis regarding the effect of the addition of 

sesame lecithin and CMC factors on the average physical 

chemistry of margarine, the best treatment was at run 9 

with the next best being at run 8 of course this is not yet 

a valid reference because it still has to be discussed in 

more detail about the influence generated by these 

factors and due to this research on food, market factors 

and also SNI must also be considered further. 

3.3 Analysis of moisture content of margarine 

In Figure 2 it can be seen that the more the addition 

of sesame lecithin emulsifier and CMC from Run 1 to 

Run 9, the resulting water content will decrease. This is 

because the higher the bounded water, the lower the 

evaporation rate, and with the increasing concentration 

of the emulsifier lecithin, the water content of the 

product will decrease. Water molecules in margarine can 

attract hydrophilic groups from other emulsifier 

materials such as CMC and push hydrophobic groups to 

the surface. That the polar part will surround the water 

and the water molecules are bound in a continuous phase 

which will inhibit the evaporation of water from the 

system. According to Prabandari (2011), the CMC can 

bind with water, therefore, water molecules are trapped 

in the gel texture formed by CMC. 

The results of the moisture content obtained in this 

study amounted to 48-27% while the quality 

requirements for margarine (SNI 3541-2014) were at 

least 18%. This high water content is due to the non-

hydrogenation process of making this margarine. The 

hydrogenation process in particular is practical because 

this process is also widely used in petroleum processing 

refineries to reduce aromatic content. The principle of 

the hydrogenation process is to add hydrogen atoms to 

unsaturated fatty acids to increase the saturation amount 

and reduce the double bonds (Heizal and Anwar, 2015). 

3.4 Analysis of fat content in margarine 

In Figure 3 it can also be seen that there is an 

increase between Run 1 to Run 9 in the fat content 

obtained. The increase in fat content at each Run was 

due to the increasing addition of the lecithin emulsifier 

concentration, making the hydrophobic group also higher 

which affected increasing margarine fat content. The 

correlation between water content and fat content is 

negative. The higher the fat content, the lower the water 

content. This is consistent with the results of 

observations on water content where the water content 

Run Average Physical Chemical Analysis DMRT 5% 

1 39.3125ab 44.86 

2 37.072a 42.47 

3 37.729ab 43.27 

4 37.458ab 42.98 

5 39.916ab 45.46 

6 42.803bc 48.35 

7 42.291ab 47.84 

8 48.333c 53.88 

9 50.8125d 56.36 

Table 2. Results of Duncan's Multiple Range Test (DMRT) 

Figure 2. Graph of analysis of moisture content on margarine 

Figure 3. Graph of analysis of fat content in margarine 



 Berdiansyah and Arifan / Food Research 7 (1) (2023) 236 - 243 5 

 
https://doi.org/10.26656/fr.2017.7(1).553 © 2023 The Authors. Published by Rynnye Lyan Resources 

F
U

L
L

 P
A

P
E

R
 

with the addition of emulsifier lecithin and CMC has 

decreased while the fat content has increased 

(Fitriyanintyas et al., 2015). 

Based on previous research by Ulfa (2017), the 

results obtained were 80.88-82.74% fat content, while in 

the research conducted in this research, the highest fat 

content obtained is 70% which means it is still far below 

the standard to be marketed. This is because the 

minimum fat content limit in margarine allowed by the 

Ministry of Health of the Republic of Indonesia in SNI 

3541: 2014 is 80% (Ulfa et al., 2017). 

3.5 Analysis of emulsion stability of margarine 

Lecithin as an emulsifier can stabilize oil and water 

which is clear from its structure. Emulsion stability is 

also influenced by the particle size, type, and amount of 

emulsifier, density difference between the two phases, 

the movement of the particles, and the viscosity of the 

external phase (Susilawati et al., 2016). 

In Figure 4, it can also be seen that there is an 

increase between Run 1 and Run 9 in the stability of the 

emulsion obtained. This is filled with lecithin which 

functions as an emulsifier and can stabilize oil and water 

that is clear from its structure. The two fatty acid radicals 

form the lipophilic part and show a strong affinity for fat, 

whereas the phosphocholine radical shows a strong 

affinity for water. In the mixture of oil and water, 

lecithin will form an emulsion by reducing the interfacial 

surface tension between the oil and water phases 

(Susilawati et al., 2016). 

Emulsion stability is defined as an emulsion 

separation process that runs slowly and the process is not 

observed during the desired time interval. A good 

emulsion does not form layers, does not change colour, 

and has a fixed consistency. Emulsion stability is one of 

the most important characteristics and has a major 

influence on the quality of the emulsion product when it 

is marketed. The stability of this emulsion will affect the 

shelf life of the emulsion system (Todingbua et al., 

2017). 

3.6 Analysis of the spreadability of margarine 

Spreadability is one of the important quality 

attributes of margarine and butter and instruments for 

measuring spreadability was first developed about 50 

years ago (Board et al., 1980). Spreadability, one of the 

most important attributes of margarine, butter, and 

shortening, is the ease with which a sample spreads out 

over a surface in a thin even layer. Furthermore, it is 

generally related to both firmness and consistency 

(smoothness, evenness, and plasticity) (Kangchai et al., 

2018). The spreadability is calculated from the length 

(cm) of the distance travelled by margarine when applied 

to a glass sheet. The value of the rubbing power (cm) of 

margarine can be seen in Figure 5. 

In Figure 5 it can be seen that there is an increase in 

the spreadability of the use of lecithin emulsifiers. The 

higher the concentration of emulsifier lecithin and CMC 

added, the longer the spreadability. This is because 

lecithin has hydrophobic and hydrophilic groups that 

bind fat and water so the higher the concentration of 

lecithin emulsifier added will form a gel structure that 

can improve the level of smearing power. Whereas CMC 

has ionic properties of Na + carboxyl methylcellulose 

(CMC) which can attract sediment particles so that the 

sediment particles can be tightened and form a gel 

structure that can increase smear power. This makes 

CMC able to increase the spreadability of the resulting 

margarine. 

3.7 Organoleptic test 

The organoleptic test was carried out on the 

panellists on mayonnaise with the addition of sesame 

lecithin. The tests carried out included the colour, taste, 

smell, and texture of margarine. 

3.7.1 Colour 

The results of the organoleptic test on colour can be 

seen in Table 3. Consumer preferences for food products 

Figure 4. Graph of analysis of emulsion stability on margarine 

Figure 5. Graph of analysis of the spreadability of margarine 
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are also determined by colour because product colour is 

the first attribute seen by consumers (Susilawati et al., 

2016).  

Table 3 shows that in terms of colour, Run 8 and 

Run 9 received the highest average rating among the 

others, 3.40 followed by the notation "c" which means 

that in these two treatments the panellists preferred the 

treatment on run 8 and run 9. This is because the higher 

the concentration of lecithin emulsifier added, the lower 

the brightness level. Meanwhile, the addition of a CMC 

emulsifier also affects the increase in colour brightness 

(Fitriyaningtyas et al., 2015). The addition of the lecithin 

emulsifier has a yellow colour which affects the colour 

of the final margarine product. 

3.7.2 Taste 

Organoleptic test results on taste can be seen in 

Table 4. Taste is the most decisive consideration for 

consumers in choosing or rejecting a margarine product 

in general. Taste is influenced by several factors 

chemical compounds, temperature, solution 

concentration, and interactions with other taste 

components (Winarno et al., 2018). 

Table 4 shows that in terms of taste run 8 gets the 

highest score among the others, 2.60 with the following 

notation "c", which means that the panellists prefer the 

treatment on run 8. This is because the margarine with 

the addition of lecithin emulsifier has an unpleasant 

taste. Which is derived from sesame oil extract, thus 

reducing the taste preferences of the panellists, while the 

addition of CMC emulsifier has an increasing tendency. 

CMC is a cellulose derivative that has a sweetness level 

of 69% so with the addition of the CMC emulsifier, the 

panellist's preference for taste increases. But in terms of 

taste, the highest value obtained was not the maximum 

value, this is because the resulting taste is not as strong 

as the typical taste of margarine in the market and the 

level of preference for neutral consumers leads to a bit 

like it (Winarno et al., 2018). 

3.7.3 Smell 

The results of the organoleptic test on taste can be 

seen in Table 5. The distinctive aroma that arises can be 

felt by the sense of smell depending on the constituent 

food ingredients, for example, with different processing 

factors, the resulting aroma will be different. 

Table 5 shows that in terms of smell or aroma, run 8 

gets the highest score among the others, which is 2.60 

with the following notation "c", which means that the 

panellists prefer the treatment on run 8. This is because 

the CMC is in powder form white, odourless, and 

tasteless which does not affect the aroma of the product, 

while the lecithin emulsifier has a slightly unpleasant 

aroma that can affect the aroma of food (Fitriyaningtyas 

et al., 2015). 

3.7.4 Texture 

Run Average of Color Notation 
1 1.00 a 
2 2.20 b 
3 2.10 b 
4 2.20 b 
5 3.30 c 
6 2.50 b 
7 2.40 b 
8 3.40 c 
9 3.40 c 

Table 3. Panelists' preferred level of margarine color 

Run Average of Taste Notation 
1 1.00 a 
2 1.40 ab 
3 1.40 ab 
4 1.60 b 
5 1.60 bc 
6 1.60 bc 
7 2.40 c 
8 2.60 c 
9 2.50 c 

Table 4. Panelists' preferred level of margarine taste 

Run Average of Smell Notation 
1 1.00 a 
2 2.20 bc 
3 1.90 b 
4 2.20 bc 
5 2.10 bc 
6 2.20 bc 
7 2.20 bc 
8 2.60 c 
9 2.50 c 

Table 5. Panelists' preferred level of margarine smell 

Run Average of Texture Notation 
1 1.00 a 
2 2.00 bc 
3 2.10 c 
4 1.60 b 
5 2.20 c 
6 1.80 bc 
7 1.90 bc 
8 3.40 d 
9 3.40 d 

Table 6. Panelists' preferred level of margarine texture 
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The results of the organoleptic test on taste can be 

seen in Table 6. The preferred texture of the panellists is 

the one that is easier to smear (Herizal and Anwar, 

2015). The assessment of consumers who rather like the 

texture is likely that the resulting texture is closer to the 

typical texture of margarine, semi-solid (Kartikasari et 

al., 2019). 

Table 6 shows that in terms of smell or aroma on run 

8 and run 9, it gets the highest score among the others, 

which is 3.40 with the following notation "d", which 

means that the panellists prefer the treatment on run 8 

and run 9. The addition of CMC has a higher value 

compared to the addition of lecithin emulsifier although 

it is not too significant. 

 

4. Conclusion  

The result of the research aims to determine the 

production of vegetable lecithin from sesame oil through 

the water degumming process and as an effort to find 

new alternative sources of lecithin derived from sesame 

oil by knowing the characteristics of lecithin and 

applying it to margarine to determine the effect on 

physical, chemical and organoleptic properties. Sesame 

lecithin was produced, and initial testing was carried out 

using GC-MS to determine the content and the acyl 

chain structure of sesame lecithin. Furthermore, sesame 

lecithin was tested using FTIR to determine the 

functional groups of the Sesame Lecithin emulsifier. 

From the results of the study, it can be seen that the 

sesame lecithin produced can be used as an emulsifier in 

the manufacture of margarine which is then carried out 

by physical-chemical analysis. This analysis of variation 

aims to determine the differences that occur in the 

average physical chemistry of margarine with the given 

factor between the addition of sesame lecithin and CMC. 

The average physical chemistry was carried out, namely 

water content, fat content, emulsion stability, and 

spreadability of margarine produced by adding two 

predetermined factors. 
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