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Abstract  

Black comic plants (Dolichos lablab) are plants that are relatively resistant to 

pests and diseases, can be harvested many times in one crop. The yield of 

dried seeds is more than 1 ton / ha in one harvest. Starch components 

dominate in seeds and have the potential to be developed as a source of 

digestive starch. This study aims to extract starch from black coma seeds to 

evaluate the characteristics and functional properties. The research using dry 

black coma seeds was made into 100 mash flour, then the protein was 

separated by dissolution using 0.1 M NaOH pH = 9 conditions. Starch was 

separated from protein-free flour by precipitation method, neutralizing at pH 7 

and washing. The results showed that the results of proximate analysis of 

black coma starch contained crude fiber = 1.5 ± 0.04%, protein = 1 ± 0.05%, 

ash content = 0.18 ± 0.02%. Functional properties especially gelatinization 

temperature = 89.16oC, swelling power at 80oC = 5.85 g / g. water holding 

capacity = 0.64 g / g. In general, black coma starch still has relatively low 

functional properties compared to starch grains and tubers 
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I. INTRODUCTION 

Black comic plants (Dolichos lablab) are one of the plants that have great potential to 

be developed as a source of digestible carbohydrates in addition to being a source of 

protein. These plants are easily cultivated in various regions in Indonesia. Black 

comic plants are able to adapt well to the conditions of the land, resistant to pests and 

diseases, can be harvested many times (more than 5 times in one crop) with the results 

of dry seeds more than 1 ton / ha once harvested (Subagio, 2006). These plants can 

grow and produce on less fertile land, the cost of cultivation is cheaper than other 

legume crops (Sukamto, 2012). Black coma seeds contain protein up to 23% 

(Susanto, 1990; Sukamto, 2012), so it has a huge potential to be developed in a 
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variety of processed food products, and after the protein is separated from the black 

coma seed flour the rest are ingredients that contain carbohydrates which are almost 

70% (Sukamto, 2012). Peanut starch is a type of starch that is resistant to starch 

because it is slow to digest even resistant to digestion (Dolson, 2009; Herawati, 2011), 

further explained that starch consumed will experience a digestive process with 

different speeds, potato starch , grain starch can be digested well in a relatively fast 

time, but starch sourced from nuts, barley or brown rice is very slow to digest and can 

decrease blood sugar levels. Digestive starch plays an important physiological role in 

human health because it has a physiological effect similar to fibrous food (Rahim et 

al., 2012). Based on the speed digestible starch can be grouped into starch that can be 

digested quickly or rapid digestible starch (RDS), and starch which has a slow 

digestibility or slowly digestible starch (SDS) (Herawati, 2011). Resistant starch is 

divided into 5 types, namely resistant starch type 1 (RS1), resistant starch type 2 

(RS2), resistant starch type 3 (RS3), resistant starch type 4 (RS4) and resistant starch 

type 5 (RS5) (Birt, 2013 ). It was further explained that peanut starch includes type 1 

digestive resistant starch, starches obtained directly from grains and legumes, starches 

synthesized in endosperm cereal grains or grains, and starch granules surrounded by 

matrix proteins and cell wall materials. This physical structure inhibits starch 

digestibility and reduces the glycemic response. When cooked as whole or coarse 

seeds, thick cell walls of legume seeds and protein matrices in cereal grains prevent 

the penetration of water into the starch in the matrix. Type 2 resistant starch (RS2) is 

naturally present in the structure of the granules, such as uncooked potatoes, also in 

banana flour and corn flour which contains a lot of amylose (Herawati, 2011). Type 

III resistant starch (RSIII) is retrograded amilosa. Amylose molecules have a linear 

structure, they have a large tendency to form double helices, especially near cooling 

temperatures (4-5°C) and with adequate water content. Retrograded amylose has a 

high gelatinization temperature of up to 170°C, amylose molecules and long branch 

chains of amylopectin form a double helix and lose the binding capacity of water. 

Double helix starch molecules are not suitable for enzymatic amylase, so it is difficult 

to hydrolyze by the amylase enzyme. Type 4 resistant starch (RSIV) is a chemically 

modified starch, which is formed by cross-linking or by adding chemical derivatives. 

Type 4 resistant starch (RSIV) is starch interacting with lipids, amylose and long 

branch chains of amylopectin to form a single helical complex with fatty acids and 

fatty alcohols (Birt, 2013).  

Natural starch sourced from nuts including black comic starch has several problems if 

used as raw material in the food and non-food industries. If cooked with natural starch 

takes a long time, also the paste that forms hard and not clear. Besides that its 

physicochemical properties which are resistant to heat cause natural starch to be 

limited in use in the development of the food industry. 

 

Research purposes 

The research objectives are (1). To explore starch sourced from black coma seeds 

grown in Indonesia, and (2) To find out the characteristics and functional properties. 
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II. RESEARCH IMPLEMENTATION 

Research material 

The material of the research is the black comedic seeds verietas koro uceng which are 

grown in the Tunjung Sekar area of Malang, Indonesia. Koro black coma is harvested 

after 3 to 4 months of age and selected for optimal cooking. Seeds are separated from 

the skin and dried to 10% - 12% moisture content. The seeds are crushed to flour and 

sieved with a size of 100 mash. 

 

Stages of starch isolation 

The initial stage is the separation of protein from black coma seed flour by dissolving 

using 0.1 M NaOH pH = 9 conditions (Sukamto and Aulanni'am, 2008). After the 

protein is separated from the flour then starch isolation is carried out as follows: 

Protein-free black coma seed flour was separated and neutralized using 0.1 M HCl to 

pH 7 and was washed with distilled water for 3 times to free the remaining NaOH and 

NaCl. The washed black coma seed flour was isolated by starch contained in it by 

deposition for 12 hours. The precipitate was separated by means and filtered with a 

size of 100 mash plus water, the 100 mash escaped sediment was allowed to settle for 

12 hours. The sediment is filtered using filter paper and then dried at 60oC until the 

moisture content is around 10%. The starch that has been obtained is then evaluated 

for: starch yield, moisture content and chemical components, granular structure and 

functional properties. As a comparison, starch is isolated from cassava.  

 

Observation method 

1. Starch results 

The results of starch (%) from black coma seed flour were calculated using the 

formula: 

                                            Starch extract (g) 

Starch yield (%) = ------------------------------------------- X 100 

                                The amount of black coma flour (g) 

 

2. Moisture and proximate analysis 

The water content is determined by the method of Benesi et al. (2004) which is about 

100 g of black coma starch inserted in a petri dish (W1), the sample is dried at 65oC 

for 72 hours, and cooled in a desiccator for 2 hours until the weight is constant and 

immediately weighed (W2). Moisture content is calculated using the following 

equation: 

                                                W2 

      Moisture content (%) =  --------  x   100   

                                                W1 
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Proximate analysis includes fat content, crude protein, fiber content and ash content 

using the AOAC method 1970 in Sudarmadji et al. (1984) 

3. Granule structure 

Dry starch samples were examined using TM 300 Hitachi scanning electron 

microscopy with 1200X magnification; 3000X and 6000X are equipped with 

computer devices. Micrographs are used to determine the morphology of starch 

granules (Ashveen et al., 2008). 

4. Ability to expand (swelling power) 

The ability to expand is observed by the method of Daramola et al. (2006) which is 

modified as follows: starch samples 0.1 g were weighed and put in a test tube and 10 

ml of distilled water was added. The mixture is heated in a waterbath at 50oC; 60oC; 

70oC; 80oC; 90oC and 100oC for 30 minutes and shaking. After completion of the test 

tube with the contents centrifuged at 1500 rpm for 20 minutes, the supernatant was 

separated by decantation and the starch paste was weighed. Swelling power is 

calculated using the following formula: 

 

                                       weight of starch paste 

   Swelling power =    ------------------------------- 

                                       weight of dry starch 

 

5. Solubility index 

Solubility index was evaluated by the method of Daramola and Osanyinlusi (2006) by 

weighing 1 g of starch in 20 ml of distilled water in a test tube. Furthermore, the 

material was heated in a water bath temperature of 60oC for 30 minutes. The material 

was centrifuged at 1200 rpm for 20 minutes. The supernatant is decanted and dried to 

a constant weight, the solubility index is shown as a percent of the weight of the non-

soluble starch. 

6. Temperature of gelatinization 

Gelatinization temperature was evaluated using the method of Attama et al. (2003), 

modified as follows: as much as 1 g of the sample was placed in glass beaker 20 ml 

and added with 10 ml of water. Dispersion of heated starch on a hot plate. The 

gelatinization temperature is read with a thermometer in the suspension when the gel 

occurs. 

Emulsion Capacity is detected using the method of Omojola et al. (2010) as follows: 1 

gram of sample plus 5 ml of H2O and dispersed with Vortex mixer for 30 seconds, 

then added 5 ml of vegetable oil and shaken for 30 minutes. The suspension was 

centrifuged 1600 rpm for 5 minutes. A separate oil volume is read from the scale 

centrifugation tube. Emulsion capacity is the amount of emulsified oil per gram of 

sample. 
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Water absorption capacity is determined by weighing a 5 g starch sample and adding 

water so that 80% w / v. The centrifugation tube was weighed before. Tubes with 

samples and water were shaken with a vortex mixer for 2 minutes and centrifuged at 

400 rpm for 20 minutes. The supernatant is decanted then the weight of the tube and 

the sample is weighed. Weight is calculated and expressed as the weight of water 

bound by 100 g dry starch (Omojola et al., 2010). 

 

III. RESULTS AND DISCUSSION 

A. RESULTS 

Starch results 

The results showed that the amount of starch isolated from black coma seeds was 

29.9% while cassava starch had 65% yield. 

 

Proximate analysis 

While the chemical component based on proximate analysis results from flour and 

black coma seed starch and cassava starch as in Table 1. 

 

Table 1. Chemical components of black coma starch 

 

Component 

Amount (g / 100g)  

Black starch 

coma flour 

black coma 

seeds 

cassava starch 

Water content 

Fat 

Coarse Fiber 

Protein 

Ash content 

11,40 ± 0,50 

1,49 ± 0,05 

10,79 ± 0,50 

20,86 ± 1,00 

3,78  ± 0,55 

11.20 ± 0,05 

0,2 ± 0,02 

1,5 ± 0,04 

1 ± 0,05 

0,18 ± 0,02 

12,0± 0,05 

0,5 ± 0,02 

3,0 ± 0,20 

1 ±  0,02 

0,20 ± 0,01 

                  Note: The average data comes from 3 replications 
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Starch granules 

The results of microscopic examination of the form of starch granules isolated from 

black comic seeds are shown in Figure 1. 

 

Figure 1. Black coma starch granules observed using Hitachi TM 300 scanning 

electron microscopy. 

 

 

Functional properties 

The functional properties of starch isolated from black comic seeds are shown in 

Table 2. 

 

Table 2. Functional properties of black coma starch 

Functional properties black coma seed 

starch 

Cassava starch 

Swelling power temperature: 

50 oC (g/g) 

60 oC (g/g) 

70 oC (g/g) 

80oC (g/g) 

90 oC (g/g) 

100 oC (g/g) 

 

Gelatinization temperature (oC) 

The ability to absorb water (g/g) 

Emulsion capacity (ml/g) 

Solubility Index (g/100g) 

 

5,85 g/g 

4,10 g/g 

4,58 g/g 

8,85 g/g 

7,18 g/g 

8,58 g/g 

 

89,16 

2,45  

 0,516  

0,64 

 

10,70 

15,60 

15,55 

15,50 

16,88 

15,88 

 

60,01 

10,92 

0,55 

6,03 

Note: data is an average of 3 replications 

 
 

Pembesaran 1200 X 

 
 

Pembesaran 3000X 

 
 

Pembesaran 6000X 
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B. DISCUSSION 

The results of extraction of starch from black coma seeds were lower than the 

extraction of starch from cassava cassava. This is due to the initial components of raw 

materials. Cassava contains more than 80% starch. When compared with starch 

extracted from other legumes the amount of starch from black coma seeds is higher 

than the amount of starch extracted from winged beans, mung bean seeds, groundnut 

seeds and Pinto bean. Sung and Stone (2004) reported that the extracted starch from 

winged beans produced 25.3% starch and extracted from peanut seeds and Pinto bean 

were = 13.8 and 9.6% respectively. The yield of starch extracted from mung bean 

seeds was 34.5% (Naivikul and D'Appolonia, 1979). 

Based on the data in Table 1 it is known that black coma starch has a chemical 

component similar to cassava starch but is very different from black coma seed flour. 

The relatively high fiber content in black coma starch is 1.5 ± 0.04 g / 100g. This 

condition is still higher than the starch produced from red bean starch isolated by 

Shimelis et al. (2006) containing crude fiber 1.12 ± 0.03 g / 100 g. While water, fat, 

protein and ash content were almost the same as starch isolated from mung bean seeds 

as reported by Sung and Stone (2004), each water content was 9.7%, protein 0.8% fat 

= 1% and 0.1% ash. The amount of protein in starch greatly affects the characteristics 

of starch, especially its color and functional properties. Starch isolation which was 

preceded by the isolation of protein fraction in this study can reduce several other 

components including fat, crude fiber and ash (Table 1). 

The data in Figure 1 shows that black comic starch has varying shapes and sizes. The 

average diameter of black comic starch is 14-21 μm. Thao and Noomhorn (2011) 

explained that the form of starch granules, granule size and particle distribution affect 

the capacity of water binding, swelling power and paste clarity, this will affect the 

application in the food processing process. 

Swelling power of black coma seed starch and cassava starch in the temperature range 

between 50 to 100oC as shown in Table 2. At 80oC the ability to expand reaches 8.85 

g / g but is still lower than cassava starch. The data shows that there is a tendency to 

increase the ability of swelling power as the temperature increases. These conditions 

indicate the nature of absorbing water from starch granules during heating. The 

increase in heating temperature which is followed by an increase in swelling ability 

also occurs in green peanut starch, winged beans, peanuts and pinto beans as reported 

by (Sung and Stone, 2004). The value of swelling power is related to the amount of 

amylose and the presence of fat in starch (Charles et al. 2005) 

The average gelatinization temperature of black coma starch is 89.16oC, the 

temperature is much higher than the starch sourced from cassava = 62.67oC and sweet 

potato starch = 77.67oC (Sukamto, 2012); wheat starch = 55.6-63.0oC; chick pea 

starch = 63.0 - 69.0oC (Lineback and Ke, 1975). Gelatinization temperature of high 

black coma starch is related to its resistance to swelling ability. It is suspected that 

black comic starch is dominated by amylose, Tester and Karkalas (1996) has reported 

that amylose levels affect sweeling and the presence of fat in starch can form a 
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complex with insoluble amylose during swelling and gelatinization. 

The ability to absorb water from black comic starch is 2.45 g / g. These results are 

higher than the starch isolated from Roba, Awas and Beshbesh varieties of red bean 

seeds by Shimelis et al. (2006) which is between 1.37 -1.68 g / g, but lower than pea 

starch 487.4%, peanut bean 629.6% and pinto bean 560.3% (Sung and Stone, 2004). 

The ability to absorb water from starch is influenced by several parameters including 

size, surface, characteristics of coformation, steric factors, balance between 

hydrophilic and hydrophobic properties in the starch, fat and carbohydrate molecules 

associated with protein, thermodynamic properties, physicochemical environment 

(pH, ionic strength pressure, temperature of the presence or absence of surfactants, 

etc., and solubility of starch (Chou and Morr, 1979). 

Emulsion capacity was observed to describe starch's ability to interact with oil and 

water during emulsion formation. Black coma starch has a low emulsion value = 

0.516 ml / g (Table 2). This value is lower than the ability to absorb oil from haricot 

starch = 3.43 g / g (Shimelis et al., 2006). The ability to retain oil in starch solution 

depends on the hydrophobic groups of the starch. In general, carbohydrate compounds 

including starch have a low hydrophobic group so they do not have the ability to 

retain oil in solution. 

Solubility index of black coma starch was 0.64 g / 100 starch (Table 2). This value is 

greater than the solubility index of green bean starch 0.3% (Sung and Stone, 2004) 

and lower than that of haricot peanut starch = 20.42% (Shimelis et al., 2006); Pea 

chick peas and peanut bean (Sung and Stone, 2004). Solubility index values relate to 

the temperature of the solvent which is regulated 60oC so that as a starch dissolved in 

the solvent. Sung and Stone (2004) explained that the higher the solvent temperature 

would be followed by an increase in starch solubility in green peanut starch, chick 

pea, peanut and pinto bean. 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

The result of isolation of starch sourced from black coma seeds was 29.9%. The form 

of starch granules varies from round to oval with a granule diameter of 14-21 μm. 

Functional properties are still relatively poor compared to cassava starch. The 

relatively high gelatinization temperature (89.16oC) while in cassava 60oC. 

 

Recommendations  

Therefore, to improve its functional properties further research is needed, especially 

the modification of starch sourced from black coma seeds so that its utilization in the 

food industry is broader. 
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