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Abstract. Soybean is a good source of protein because the nutrition value of soybean protein is
equivalent to animal protein. Soy foods have been generally proven to prevent chronic disease,
such as antiobesity, antihypertensive, immunity regulation, cholesterol-lowering, lipid-lowering,
anticarcinogenic and antioxidant. Moreover, soy food also decreases the prevalence of stunting
in toddlers. Soybean in the form of flour can make it easier to process into food, but soy has a
bad smell that they don't like. This aroma can be reduced by heating treatment such as the drying
method. So this study aimed to determine the effect of the drying method on the chemical content
of soybean flour. Four methods to dry the soybean are sun drying, oven drying at 500 C, oven
drying at 700 C hours, and oven drying at 1000 C. After drying, the soybeans are roasted for 2
minutes with medium heat. The result shows the drying method affects the moisture, protein, fat,
ash, and carbohydrate of soybean flour. Oven drying at 500C for 3 hours is recommended to use
as the best method to produce soy flour due to its nutritional value and has better aroma, sweet
taste, light color, and good nutritional value.

1. Introduction

The soybean, soya bean or more famous with soybean, is a species of legume from East Asia. Traditional
food uses of soybeans are soy milk, tofu, tempeh, soy sauce, natto, miso, oncom, etc. Soybean is a source
of nutrition due to its amazing chemical properties. Between cereal and other legumes, soybean has the
highest protein content. Raw dried soybean contains 40,4% protein, higher than dried mungbean
(22,9%), kidney bean (22,1%), beef (18,8%), sesame seed (19,3%), and corn (9.8%) [1]. Soybean
protein can be separated from other components and is called isolate soybean protein (ISP). Soybean
protein is used as an alternative protein to increase the nutritional composition of various food such as
beverage powders, cheeses, salad dressings, infant formulas, bars, pasta, meat analogs, bread, nondairy
creamers, frozen desserts, and breakfast cereals [2]. In food, soybean proteins function as an emulsifying
agent, foaming agent, gelling agent replacement of eggs, hydration, oil absorption, solubility, and film
properties [3—7]. Soybean protein does not only affect the sensory properties of the product but also
affects human health such as lower chronic diseases such as cardiovascular disease, obesity, type II
diabetes, immune disorders, and cancers [8].

Other important components discovered in soybeans are polysaccharides, oligosaccharides,
phospholipids, minerals, vitamins, and isoflavones. Soybean polysaccharides have antioxidant activity
and are composed of mannose, galactose, arabinose, rhamnose, glucose, and galacturonic acid. Soybean
polysaccharides also have considerable protective effects against CCl4-induced liver damage ai)
prevent obesity and metabolic syndrome in mice [9,10]. The main active ingredient of phospholipids in
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soybeans is 1,2-di-linoleoyl-phosphatidylcholine (DLPC). Soybean phospholipids influenced
membrane-dependent cellular functions and showed antioxidant, antiinflammatory, anti-fibrotic,
apoptosis-modulating, regenerative, membrane-repairing and -protective, cell-signaling and receptor-
influencing, as well as lipid-regulating effects in intoxication models with chemicals or drugs [11]. The
vitamin and mineral content in soybeans includes calcium, phosphor, iron, sodium, potassium, zink,
thiamin, riboflavin, and niacin [1]. Soybean flour has 250,33 mg/l100g phenol, 476,67 mg/100g
flavonoids and antioxidant activity as [Csp is 18,60 [12].

Various nutrients can be obtained from soybeans that are processed into functional foods. Soy flour
can be processed into snack bars containing up to 12, 55% fiber [13]. Soybeans are turned into flour to
make it easier to use them as food ingredients such as nuggets, brownies, food bars, cookies [14-18]. In
the process of making flour using a drying process which greatly affects the functional properties of the
product. Comparably drying methods such as microwave, vacuum and freeze drying, sun drying and
oven drying methods are the most preferenced food processing technology in developing societies. The
drying process uses low energy so it is cheap and suitable for the agricultural environment with limited
resources like in Indonesia. The food drying process purposes to dehydrate the fresh produce, so it can
be stored at minimum moisture content which extends the shelf life of the products [19]. Soybean flour
in the market generally haf beany flavor, so it needed a flour processing process that can reduce this
aroma. So, the purpose of this study was to determine the effect of the drying process on the proximate
content of soybean flour.

2. Materials and Methods

2.1. Materials

Local soybeans ( Glvcine max) are purchased from Jember local market with the characteristics of whole
seeds, uniform size, yellowish color, not broken. Soybeans flour-making equipment includes an oven,
blender, and 80 mesh sieve. 600g soybeans, wash thoroughly with water flow. Then drain. Furthermore,
there are 4 treatments for drying, that are open sun drying, oven drying at 50°C, 70°C, 100°C. The
ambient conditions for open sun drying were a dry season, without rain, and an average temperature of
around 30-33°C. After drying, dry soybeans roasted at low heat for 2 minutes. Grind soybeans with a
blender until they become fine flour and then sieve with an 80 mesh sieve. Soybean flour was stored in
a dry and airtight place.

2.2. Analysis

The samples were analyzed for proximate analysis based on the AOAC standard [20]. Moisture
determination used the oven drying method. Protein content analysis used the Kjeldahl method. Fat
analysis used the soxhlet method. Ashing determination used dry method with muffle at 600°C.
Carbohydrates by different. This analysis was done in duplicate. Organoleptic observations were carried
out by 3 trained panelists with aroma and taste parameters using descriptive methods.

2.3. Statistics analysis
All experiments used a completely random design. The results were shown as mean values with standard
deviations. Statistical analysis used ANOVA (a = 0,05) and Duncan's post hoc test.

3. Result and Discussion

Drying process using sun drying and oven. The temperature of the oven for drying is 50°C, 70°C, and
100°C. In the traditional method, soybeans are directly exposed to the sun by spreading the beans on a
mat. Oven llying is the easiest method to dry a product because of almost doesn't need particular
equipment. This method is faster than sun drying. But oven drying has a limited capacity. Home electric
oven usually has limited capacity, between 9-60 L. A home electric oven can be used as a drying method
for small-scale proses or the home industry.
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The drying process is very time-dependent. Sun-drying method for 12 hours, oven drying at 50°C for
3 hours, oven drying at 70°C for 2,5 hours, and oven drying at 100°C for | hour. When the drying
temperature is increased, the drying time is shorter. The results of the proximate analysis of soybean
flour can be seen in Table 1.

Table 1. Proximate characteristics of soybean flour

Oven drying
Parameter Sun-drying

50°C 70°C 100°C
Moisture (%) 9,15 + 0,08 8.87 £ 0,08° 8.68+0,03" 8,52 +0,03*
Protein content (%) 37,56 + 0,05° 37,76 + 0,03b 37,89 + 0,09¢ 38,09 £ 0,064
Fat content (%) 19,21 + 0,04* 1937 + 0,03% 19,45 +0,03¢ 19,59 + 0,054
Ash content (%) 3,76 + 0,76 3,91 +0,03" 3,97 =0,02% 4,05 £0,02¢
Carbohydrate (%) 30,32+ 0,07¢ 30,08 £ 0,49° 30,00 £ 0,08° 29.74 £0,15*

The same lowercase notation in the same line showed no significant difference at the 95% (Duncan test, p<0.05)
1

Based on Table 1 ge method of drying has a significant effect on the moisture, protein, fat, ash, and
carbohydrate of soybean flour. The moisture content of the flour is between 8,52-9,15%. The sun-drying
method has the highest moisture content and the oven drying at 100°C has the lowest moisture content.
The moisture content of the dried product varies depending on the type of commodity and the drying
method. The sun-drying method gives 9,5-12,5% moisture content for germinated brown rice flour and
10,00% for waxy maize starch has 10,00% moisture content with the same method [21,22]. Meanwhile,
the oven drying method provides a moisture confht of coconut flour between 3,42-5,70% at 70°C for
4-5 hours [23]. First, the drying process removes free moisture on the surface of the food product. Then
it removes bound moisture in the inside or matrix of the food product until the lowest moisture is
reached. It involves heat and mass transfer operations together [24].

Soybean flour had 37,56-38,09% of protein, 2,76% of ash and 29,74-30,32% of §Brbohydrate.
Proximate content on the sun drying method was lower than oven drying. Drying methods, temperatures,
and time had a significant effect on the nutritional components of products. Usually, protein and fat
decreased as increased drying temperature whereas ash and carbohydrate increased as increased drying
temperature [24]. Proteins and fats have been hydrolyzed by heat. But based on Table 1, protein and fat
increased significantly with @ying temperature. This showed that the drying temperature did not
hydrolyze the protein and fat. Decreased water content caused an increase in protein and fat content in
soybean flour.

Table 2. Organoleptic characteristics of soybean flour

arameter Organoleptic characteristics
Sun-drying Beany flavors strong, not sweet taste, yellowish color
Oven drying at 50°C Beany flavors not too strong, sweet taste and aroma, yellowish color
Oven drying at 60°C Beany flavors not too strong, not sweet taste, sweet aroma yellowish color
Oven drying at 70°C Beany flavors were little smell, the smell was gone, darker yellow color

Generally, soybean flour had beany flavors that decrease panelist preference when it was made into
a product (Table 2). After drying, soybean roasted for a moment to decrease the beany flavors. The
result showed that the soybean flour tH] was roasted after the drying process has low beany flavors and
sweet flavors and sweet taste appears. Oven drying at 50° C for 3 hours was recommended to use as the
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best method to produce soybean flour due to better its goma, sweet taste, light color, and good
nutritional value. This result was suitable with soymilk that the bean has been roasted before. Roasting
soybeans improved sensory characteristics by decreasing the beany flavors, increasing sweet taste, and
roasted flavor [25].

4. Conclusion

In developing societies, using the sun to dry soybeans is easy to use. However, there are obstacles such
as inconsistent weather. Oven drying is an alternative even tlfffagh its capacity is limited and more
expensive. The research result shows that this method of drying has a significant effect on the moisture,
protein, fat, ash, and carbohydrate of soybean flour. The roasted process after drying decreases beany
flavor and increases sweet taste and light color.
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