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Tofu from Lembang, Tofu from Sumedang, and Tofu from Garut are three types 

of tofu that are produced in different places, but still close. Although made from 

the same raw material that is soy, every tofu will produce different tofu, both in 

terms of taste, aroma, texture, and suppleness. Differences in the type of flavor 

compounds used can also be a factor causing divergence of any tofu 

product.The characteristic of the tofu were determined by identifying the 

flavour compouds GC-MS, as well as organoleptic tests. To determine 

differences in compound-producing falvour in the tofu. The results extraction 

method was carried out on tofu samples using n-pentane as solvent then 

analyzed using GC-MS. Flavour compounds of all three types of tofu included 

into the ester group, alkenes and aldehydes. Organoleptic tests show that the 

panelists prefered. Tofu from Sumedang for test of colour appearance (82%), 

for the test texture panelists like Tofu from Garut (83%), for test of elasticity 

panelists prefered Tofu from Garut Lembang (75%), for taste test panelists 

prefered Tofu from Lembang (88%), panelists prefered Tofu from Lembang for 

flavour test (82%). 
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INTRODUCTION 

The difference in bacterial survival in each whey was closely related to the aroma 

produced by-products that require whey as a coagulant, in this case cheese and tofu. This 

difference is due to differences in the metabolic activity of each bacterium, specifically, it's 

amino acid catabolism which will produce scented compounds (Marilley & Casey, 2004). 

The identification of scented compounds can be done using chromatographic 

techniques. Chromatographic techniques began to be known since 1834. The technique was 

introduced by Runge F.F. by using paper without glaze (glass coating) and / or pieces of 

fabric for testing spot (color spots) dyed and plant extracts (Grob, 2004). Chromatography 

according to Grob (2004) is a method of separating physical components of materials where 

the components are distributed into 2 phases, namely the stationary phase and the car phase. 

The stationary phase can be solid or liquid on a solid matrix. 

Gas chromatography was first introduced by James and Martin in 1952 (James & 

Martin in Kitson et al., 2002). According to Kitson et al. (2002) working principle of gas 

chromatography, in general, includes converting the sample phase to the gas phase by heating 

at the injection site, separating the specific mixture components in the prepared column and 

detecting each component using a detector.  

According to Kitson et al. (2002) several key features that must be understood in the 

effective operation of a gas chromatogram include the heating system on the injector (sample 
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intake system), the detector and the transfer rate and temperature programming in the 

chromatography column. The submission of a sample in a gas chromatograph requires the 

presence of a carrier gas as the mobile phase of the gas chromatograph. The commonly used 

carrier gas is helium, but gases such as hydrogen and nitrogen can also be used. The main 

requirement for the carrier gas is inert (does not react with samples). There are several sample 

entry techniques for gas chromatography analysis including gas sampling valves, split and 

splitless injection, on-column injection and programmed temperature injections (Kitson et al., 

2002). 

Mastuti and Handayani (2013) analyzed the aroma compounds on banana leaves 

using the GC-MS method. The resulting ethyl acetate extract of banana leaf was identified by 

its constituent compounds by GC-MS chromatography and analyzed descriptively. The 

results of the identification of chemical compounds from the two types of banana leaf water 

distillation extracted with ethyl acetate solvent showed the same compound namely 2-

Methoxy-4-vinyl phenol, Phytol, Vanillin, E-15-Heptadecenal, and 1,2-Benzenedicarboxylic 

acid, bis (2-Ethylhexyl) ester. The five compounds are thought to contribute to the aroma or 

flavor in both types of banana leaves. In addition to the five compounds, ambon banana 

leaves contain phenols, 2,4-bis (1,1-dimethyl ethyl) and Alloaromadendren which are thought 

to contribute to the flavor produced. 

By using the High-Resolution Gas Chromatography-Mass Spectrometry (HRGS-MS) 

method, it can be identified the content of volatile compounds produced in Whey during the 

cheese or tofu clumping process, and the results are obtained that some compounds found in 

cheese or tofu are as follows: Acetic Acid, Ethyl Butanoate, Phenol, Methyl Disulfide, 1-

butanol (Mauriello et al., 2003). 

METHODS 

Analysis of Aroma Producing Compounds with GC-MS 

The tofu sample was extracted by the soxhlet method using n-pentane solvent, 

separated again using a separating funnel, and GC-MS analysis was carried out under the 

conditions as shown in Table 1. 

Table 1. GC-MS Regulatory Conditions 

Condition Information 

GC Conditions 

Brand 

Column 

  

 

Carrier Gas 

Insterface 

temperature 

Injection Volume 

Volume Injeksi 

Sampling Time 

Initial Temperature 

Rate of Temperature 

Increase 

Final Temperature 

 

MS Conditions 

Ionization Energy 

Mass Range 

 

Shimadzu QP-5000 

HP5 capillary column, length 30 m, inner 

diameter 0.32 mm, film thickness 0.25 µm 

 

Helium with a pressure of 40.40 Kpa 

2300C 

2300C 

1 µL 

0.5 minutes 

400C is held for 5 minutes 

400C / minute 

2250C held for 5 minutes 

  

 

 

1.20 Kv 

30-400 

0.5 minutes 
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Condition Information 

Interval 

Resolution 

Time 

1000 

1.6-75.0 minutes 

Organoleptic Analysis 

The organoleptic analysis was carried out on 20 unskilled panelists, as many as 11 

women and 9 men who were students of the Chemical Education Study Program at UIN 

Sunan Gunung Djati Bandung which aimed to test the flavor of Lembang, Sumedang, and 

Garut and analyze differences in the aroma, taste, texture, color appearance and suppleness. 

Organoleptic results are presented in the questionnaire form. 

RESULTS AND DISCUSSION 

Tofu produced from different places namely Lembang, Sumedang and Garut have 

differences in terms of texture, elasticity, color and also taste as seen in Table 2. 

 

Table 2. Physical Analysis of Lembang Tofu, Sumedang, Garut. 

Variable Tofu from 

Lembang 

Tofu from 

Sumedang 

Tofu from 

Garut 

Texture 

Colour 

 

Flavour 

 

Taste 

Chewy 

Slightly dull white 

The flavour of soy 

beans and milk 

The taste of soy beans 

and milk  

Mushy/soft 

White 

 

The flavour of soy 

beans and acid 

The taste of soy 

beans and acid 

 

Crusty 

White 

 

The flavour of soy beans 

and little acid 

The flavour of soy beans 

and acid 

The flavour of soy beans 

and little acid 

 

The difference in tofu products from the three places was allegedly due to differences 

in microorganisms involved during the tofu making process, differences in treatment during 

the tofu making process and could be caused by differences in the coagulant used as well as 

components of aroma compounds. In this section, the results of research on aroma analysis 

and organoleptic analysis will be presented. 

 

Analysis of Aroma Compounds 

Analysis of aroma compounds by GC-MS method was carried out to determine 

differences in compounds produced in Lembang Tofu, Sumedang and Garut which aims to 

get one of the reasons for differences in taste, especially aroma in Lembang, Sumedang, and 

Garut Tofu. Aroma compound analysis was performed by tofu extraction with a soxhlet 

method using n-pentane solvent, separated using separating funnel, and GC-MS analysis. 

Chromatogram results showed a peak difference that was seen in the three types of samples, 

namely tofu Lembang, Sumedang and Garut. GC-MS chromatogram results can be seen in 

Figure. 



Junitasari Analysis of Aroma ……….. 

 

 Science Education and Application Journal (SEAJ) Pendidikan IPA Universitas Islam Lamongan, September 2021. Vol. 3, No.2 | |63 

 

 

 

 
Figure 1. Results of GC1 MS Chromatogram on Tofu Lembang (A), Tofu Sumedang 

(B), Tofu Garut (C) 

 

The identification of aroma constituent compounds was carried out using the Library 

database: WILLEY09TH.L (Ong et al., 1998). The compounds that have been identified are 

likely to be aromas of tofu. 

Based on the identification of GC-MS chromatogram peaks with the Library: 

WILLEY09TH.L database shown in Table 1 that the 1 st peak of the three samples showed 

that there were acetic acid compounds, this shows that the aroma and taste found in tofu, 

probably caused by acetic acid compounds because of the type of coagulant some know uses 

acetic acid as its coagulant. The second peak was found in all three samples. The results of 

the identification of the 2nd peak showed that the compound was ethyl butanoate. The 3rd 

bud identified as 3-methyl-1-butyl acetate compound was only found in Lembang Tofu 

samples, this shows that only microorganisms found in Lembang Tofu whey could produce 

the compound. The 4th peak which shows the limonene compound is also only found in the 

Lembang Tofu sample. The 5th peak shows the phenol compound, the 6th peak shows ethyl 

acetate compound, the 7th peak shows the methyl disulfide compound and the 8th peak 
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shows 1-butanol compound found in all samples. This shows that all microorganisms 

contained in all three samples can produce these compounds. Unlike the case with the 9th 

peak that was identified as a benzaldehyde compound only found in the sample of Lembang 

and Sumedang Tofu, the Tofu Garut 9th peak did not appear. This shows that the 

microorganism whey Know Garut cannot produce these compounds. 

Based on the differences from each GC-MS chromatogram results, it can be seen that 

the microorganisms found in the Lembang Tahu whey can produce more varied aroma-

producing compounds than the microorganisms in the Sumedang and Garut Tahu whey. 

Microorganisms in Sumedang and Garut Tofu whey which has a close enough kinship, are 

unable to produce 3-methyl-1-butyl acetate and limonene compounds like those produced by 

microorganisms in Tofu Lembang whey. These results further support the hypothesis that the 

type of microorganism determines the characteristics of the tofu produced. 

The difference in the resulting compound can affect the aroma of the three types of tofu. The 

differences in aldehydes, esters and alkenes indicate different scents. 

 

Table 3. Analysis of volatile compounds resulting from GC-MS chromatograms 

Peak 

L 

Peak 

S 

Peak 

G 

RT Peak Area 

(%) 

Volatil 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

- 

- 

5 

6 

7 

8 

9 

1 

2 

- 

- 

5 

6 

7 

8 

- 

3.48 

5.03 

6.77 

6.98 

12.36 

13.02 

19.87 

23.74 

26.63 

3.22 

3.51 

0.19 

0.14 

11.68 

0.67 

0.19 

3.92 

0.73 

Asetic Acid 

Ethyl Acetate 

Ethyl Butanoat 

3-Methyl-1-ButylAcetate  

Benzaldehyde 

Phenol 

1-Butanol 

Dimethyl Disulfide 

Limonene  

 

Organoleptic Analysis 

To strengthen the different characteristics of the three years, organoleptic tests were 

carried out. Organoleptic test conducted by 20 unskilled panelists, this organoleptic test 

shows the level of panelists' preference for color, aroma, taste, texture and elasticity. The 

results of the organoleptic analysis can be seen in Figure. 

The organoleptic test shows that the color appearance test favored by panelists is 

Sumedang Tofu by 82%, texture test which is preferred by panelists by 83% is Garut Tofu, 

the elasticity test that panelists prefer is 75% is Lembang Tofu, a taste test is preferred by 88 

% is Tofu Lembang, the aroma test that panelists prefer is 82% is Tofu Lembang. 

 

 
Figure 2. Results of organoleptic analysis 
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After analyzing to see differences in the response of panelists to each organoleptic test 

results on the sample shows that for the panelist color test gives a preference value with an 

average result quite different for each sample, for the panelist test the texture gives a 

preference value with an average result different sample mean, for panelist elasticity test 

gives preference value with different average results for each sample, for panelist taste test 

gives preference value with different average results for each sample, but for panelist aroma 

test gives value Preference with the average sample results are almost the same, this is 

probably due to the aroma in each type of tofu containing the same aroma dominance so that 

panelists find it difficult to distinguish the scents from the three samples. 

Organoleptic test results showed that the panelists preferred flavor of Lembang Tofu, 

it was probably caused by the aroma-producing compounds from Tofu Lembang more varied. 

 

CONCLUSION 

Fragrance compounds of three different types of Tofu, the presence of esters, alkenes 

and aldehydes affect the aroma of Tofu. Microorganisms found in whey tofu affect the 

characteristics of the tofu produced. 

The organoleptic test shows that the color display test that panelists prefer is 

Sumedang Tofu by 82%, texture test which panelists prefer is 83% is Garut Tofu, Toughness 

test which panelists prefer 75% is Lembang Tofu, a taste test is preferred by 88 % is Tofu 

Lembang, the Aroma test which is preferred panel is 82% is Tofu Lembang.The conclusion 

of the research is presented briefly, narrative, non-bulleted, and conceptual. The research 

impact must be stated. 
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