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ABSTRACT

Cookies are a type of biscuit made from soft dough, characterized by high fat content, crispness, and a less
compact cross-section when broken. Local foods such as black rice and black soybeans can be processed
into antioxidant-rich flours, serving as substitutes for wheat flour. These ingredients contain antioxidants that
help prevent the risk of chronic diseases. This study aimed to determine the effects of the proportion of black
rice flour to black soybean flour and the addition of sunflower seed oil on the antioxidant activity of cookies. A
factorial completely randomized design (CRD) with two factors. The First factor was the proportion of black
rice flour to black soybean flour at three levels: 65%:35%, 75%:25%, and 85%:15%. The second factor was
the addition of sunflower seed oil at three levels: 35%, 45%, and 55%. Data were analyzed using ANOVA at
a 5% significance level, followed by Duncan's Multiple Range Test (DMRT) if significant differences were
found. The results showed that the highest antioxidant was a proportion of black rice flour to black soybean
flour of 65%:35% with 55% sunflower seed oil addition. This treatment resulted in cookies with 58.24 mg GAE/g
total phenolic content, 86.64% antioxidant activity, and sensory scores of 4.64 (like) for color, 4.88 (like) for
aroma, 4.76 (like) for taste, and 3.16 (quite like) for texture.
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INTRODUCTION

Cookies are a form of food product preparation made from flour, sugar, and fat. Cookies are known
by many people, both children, teenagers and adults, who live in rural and urban areas (Hariadi et al., 2022).
The characteristics of good cookies are cookies that have a brownish yellow color or according to the color of
the ingredients, a crunchy texture (brittle), aroma that is produced according to the ingredients used, the sweet
taste of the sugar used and the characteristics of the ingredients used. Factors that influence the
characteristics of cookies themselves are the formula of ingredients and additional ingredients must be
balanced, the duration of mixing the dough, and the duration of baking cookies (Indrial, 2015). Black rice
contains bioactive compounds such as anthocyanins 52.4 - 126.1 mg / 100 grams, total phenolic compound
content 261.7 - 353.0 mg GAE / 100 grams which act as antioxidants, anti-inflammatories and have other
important benefits for health. Antioxidant compounds in pigmented rice play a major role in preventing and
reducing the risk of non-communicable diseases such as cardiovascular, hyperlipidemia, hyperglycemia and
for the prevention of various types of cancer and other chronic diseases. Black rice has a high antioxidant and
anthocyanin content. Anthocyanin is an organic compound from the flavonoid group. The anthocyanin pigment
is found in the aleurone layer of black rice. The darker the color of the rice indicates the higher the anthocyanin
content (Pang, 2018). Black soybeans have a protein content of 40.4g/100g, and a total polyphenol of 6.13
mg/g, flavonoids 2.19 mg/g, and anthocyanins 11.58 - 20.18 mg/g which is higher than yellow soybeans
(Malencic 2012). The benefits of black soybeans themselves can reduce the risk of stroke, prevent premature
aging, and as a source of antioxidants. The advantages of black soybeans are that they contain higher
anthocyanins and have a longer shelf life compared to yellow soybeans (Ruslianti, 2017). Black soybeans
have their own advantages because of their fairly high nutritional content, especially protein and
carbohydrates.

The average soybean protein content is 35% and has a more complete amino acid composition than
other nuts (Koswara 2009). Sunflower seed oil has a higher nutritional quality than other vegetable oils.
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Sunflower seeds have quite high antioxidants. Sunflower seeds that have been processed into oil have an ICso
value of 88.372 pg/mL which is included in the category of strong antioxidant activity, because it is still in the
range of 50-100 pg/mL (Susanti et al., 2020). The composition of sunflower seed oil ranges from 23-45%.
Sunflower seed oil contains 44-72% linoleic acid and 19% oleic acid. Sunflower seed oil is used for various
purposes such as cooking oil, making margarine, cosmetic raw materials, and medicines, in addition, the cake
or dregs from oil pressing contain 13-20% protein, which can be used as animal feed. For example, sunflower
seeds are included in the low-cholesterol oil group, competing with corn oil, peanut oil and soybean oil, so they
are very good for health (Rukmana, 2018). This study aims to determine the combination of black rice flour
and black soybean flour with the addition of sunflower seed oil in high-antioxidant cookies.

MATERIAL AND METHODS

Materials
The materials used in this study were black rice ((Oryza sativa L.)) flour, black soybean (Glycine soja

L. Merrit ) flour, and ganyong (Canna discolor L. syn.) flour obtained from online stores, tapioca flour and

sunflower seed oil obtained from Surabaya Supermarket. Other materials used were lecithin, ganyong flour,
tapioca flour, vanilla, egg white, baking powder, coconut sugar, salt, skim milk.

Methodology

This study used a Completely Randomized Design (CRD) factorial pattern, consisting of two factors
with two replications. Factor | is the proportion of substitution of black rice flour and black soybean flour (65%:
35%, 75%: 25%, 85%: 10%). Factor Il is the addition of sunflower seed oil (35%, 45%, 55%). Data from the
analysis results were processed using Analysis of Variance (ANOVA) with a level of 5%. If there is a significant
difference, further testing is carried out using the DMRT (Duncan Multiple Range Test) 5% method. Data
analysis used Microsoft Excel and SPSS 25 for Windows. The stages of making cookies are by doing the first
mixing consisting of sunflower seed oil (35%, 45%, 55%), 1 gram of lecithin, and 20 grams of egg white. Then
the second mixing is to add black rice flour: black soybean flour (65%: 35%, 75%: 25%, 85%: 15%), 1 g of
salt, 40 g of coconut sugar, 1 of baking powder, 0.5 g of vanilla, 20 of skim milk, 30 g of tapioca flour, and 20
g of Ganyong flour. If it is homogeneous, the dough was moulded and the cookies were baked at 120°C for
35 min. The analysis carried out is Total Phenol Analysis, Folin-Ciocalteu Method, Antioxidant Activity
Analysis, DPPH Method, and Organoleptic Hedonic Method including color, aroma, taste, and texture.

RESULTS AND DISCUSSION

1. Total Phenol

The average value of total phenol in cookies with the treatment of the proportion of black rice flour and black
soybean flour and the addition of sunflower seed oil can be seen in Table 1.

Table 1. The average value of total phenol cookies with the treatment of the proportion of black rice flour and
black soybean flour and the addition of sunflower seed oil.
Total Phenol (mgGAE/gr)

Proportion of Black Rice Sunflower Seed Sunflower Seed Sunflower Seed
Flour : Black Soybean Oil 35% Oil 45% Oil 55%
Flour
65% : 35% 50.817+0.11 55.38 9+ 0.01 58.24 "+ 0.01
75% : 25% 44.35°+ 0.26 46.18 9+ 0.04 48.78 ¢+ 0.16
85% : 15% 36.60 2+ 0.30 38.68 2+ 0.25 41.39°+0.34

The proportion of black rice flour and black soybean flour 85%:15% with 35% sunflower seed oil
produced the lowest total phenol (36.60 mgGAE/gr). In the treatment of 65%:35% with the addition of 55%
sunflower seed oil produced the highest total phenol (58.24 mgGAE/gr). This is because black rice flour has a
lower total phenol (9.49 mgGAE/gr) compared to black soybean flour (47.58 mgGAE/gr) and sunflower seed
oil contains phenol which causes an increase in the total phenol of cookies. Kreps (2014) stated that sunflower
seed oil contains phenol around 10-42 mg/g. The total phenol results are expressed as milligrams of gallic
acid equivalent (GAE)/gram. Gallic acid is a natural phenolic compound found in several plants with health
effects. Gallic acid is commonly used as a standard in measuring total phenol with Folin-Ciocalteu reagent
because it is one of the naturally occurring phenols, stable and relatively inexpensive compared to other
phenols (Kahkeshani et al., 2019). The graph of the effect of the proportion of black rice flour and black
soybean flour with the addition of sunflower seed oil can be seen in Figure 1
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Figure 1. Relationship between the treatment of the proportion of black rice flour and black soybean flour and
the addition of sunflower seed oil to the total phenol of cookies.

2. Antioxidant Activity

The average value of antioxidant activity in cookies with the treatment of the proportion of black rice flour and
black soybean flour and the addition of sunflower seed oil can be seen in Table 2.

Table 2. Average value of antioxidant activity of cookies with the treatment of the proportion of black rice
flour and black soybean flour and the addition of sunflower seed oil.

Antioxidant Activity
Proportion of Black Rice Sunflower Seed Sunflower Seed Sunflower Seed
Flour and Black Soybean Oil 35% Oil 45% Oil 55%
Flour
65% : 35% 76.102+0.87 81.18°+ 0.04 86.64 7+ 0.048
75% : 25% 68.04 >+ 0.20 73.97 9+ 0.00 82.779+0.82
85% : 15% 60.27 ¢+ 0.09 71.277+0.04 81.33 "+ 0.05

The treatment of the proportion of black rice flour and black soybean flour 65%:35% with the addition
of 55% sunflower seed oil produced the highest antioxidant activity (86.64%), while the treatment of 85%:15%
with the addition of 35% sunflower seed oil produced the lowest antioxidant activity (60.27%). This is because
black rice flour has lower antioxidant activity (32.53%) than black soybean flour (56.16%) and sunflower seed
oil has high antioxidant activity. Susanti (2020) state sunflower seed oil has an antioxidant activity of 88.372
pg/mL. The graph of the effect of the proportion of black rice flour and black soybean flour with the addition of
sunflower seed oil can be seen in Figure 2.
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Figure 2. Relationship between the proportion of black rice flour and black soybean flour and the addition of
sunflower seed oil on the antioxidant activity of cookies.
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3. The organoleptic test results of cookies

The highest value was found in cookies with the treatment of the proportion of black rice flour and black
soybean flour (65%:35%) and the addition of 35% sunflower seed oil which gets a average value of color
scoring of 5.12 (very like). The smallest value was found in cookies with the treatment of the proportion of
black rice flour and black soybean flour (75%:25%) and the addition of 45% sunflower seed oil which produces
an average scoring value of 4.12 (like). The addition of black rice flour was getting less and the addition of
black soybean flour was getting more and more causes the color of the cookies to become browner. This is
because black soybean flour has a protein containing free amino acids (lysine) which reacts with reducing
sugars so that the resulting color is getting darker. According to Marco (2008) the addition of black soybean
flour can also increase lysine and maltose which are involved in hon-enzymatic browning reactions. The first
stage of the Maillard reaction is the formation of Schiff bases which come from the reaction between the
carbonyl group in reducing sugars with free amino acids, peptides or proteins (Rosida et al., 2006).

Table 3. Average of Total ranking of organoleptic test of cookies.

treatment average
The proportion of sunflower seed Colour Aroma Taste Texture
black rice flour and oll
black soybean flour
35% 5.12 4.92 4.56 3.12
65% : 35% 45% 4.64 4,92 4.88 3.64
55% 4.64 4.88 4.76 3.16
35% 5.04 4.92 5.08 5.80
75% : 25% 45% 412 4.40 4.40 2.96
55% 4.16 4.32 4.12 2.88
35% 5.08 4.80 4.92 4.96
85% : 15% 45% 4.56 4.80 4.88 412
55% 4.88 512 4.96 4.68

The highest average aroma scoring value (5.12 very like) was found in cookies with the proportion of
black rice flour and black soybean flour (85%:15%) and the addition of 55% sunflower seed oil. The smallest
average aroma scoring value (4.40 liked) was found in cookies with the proportion of black rice flour and black
soybean flour (75%:25%) and the addition of 45% sunflower seed oil. Aroma is one of the main factors that
consumers pay attention to when trying a product. The aroma produced in general from these cookies is the
distinctive aroma of black rice flour and black soybean flour. The aroma produced can come from the flour
during the cooking process. Susilawati et al., (2018) state during the cooking process, some of the contents in
the flour undergo a gelatinization process so that the aroma of the flour produced affects the aroma of the
resulting product. The highest value of the average taste score (5.08 very like) was found in cookies with the
treatment of the proportion of black rice flour and black soybean flour (75%:25%) and the addition of 35%
sunflower seed oil. The smallest value of the average taste score (4.12 like) was found in cookies with the
treatment of the proportion of black rice flour and black soybean flour (75%:25%) and the addition of 25%
sunflower seed oil. The taste of a food ingredient can come from the food ingredient itself and if it has
undergone treatment and processing, then the taste is influenced by the ingredients added during the
processing process.

The highest value of the average texture preference score (5.80 very much like) is found in cookies with
the treatment of the proportion of black rice flour and black soybean flour (75%:25%) and the addition of 35%
sunflower seed oil. The smallest value of the average texture scoring value (2.88 dislike) is found in cookies
with the treatment of the proportion of black rice flour and black soybean flour (75%:25%) and the addition of
55% sunflower seed oil. This is because the fat content of the cookies affects the texture or hardness of the
cookies. The fat content of the raw materials shows that black rice flour is lower (3.19%) than black soybean
flour (20.65%). The fat content functions to provide a soft texture to the cookies.

The results of Sadrina et al's research (2024) obtained the best cookie treatment from the proportion of
black rice flour and black soybean flour (85%:15%) with the addition of 55% sunflower seed oil. This treatment
produced a water content of 6.54%, ash content of 1.02%, fat content of 12.41%, protein content of 13.97%,
and carbohydrate content of 57.31%. Furthermore, anthocyanin content test was carried out which produced
40.33% + 0.106 ppm. Anthocyanin is a natural free radical scavenger or better known as a natural antioxidant
compound (Barrowclough, 2015). The test results in this study were higher than the literature of Kristanti (2020)
which stated that the anthocyanin content of biscuits made from black rice flour with mung bean flour
substitution was 36.98 ppm. The anthocyanin results obtained were influenced by the raw materials. Black rice
flour has an anthocyanin content of 14.14 (Latifa, 2019). The black color of black rice is caused by the
anthocyanin pigment found in the outer layer (Suardi, 2009). Black soybean flour has an anthocyanin content

JFAS: J. Food. Agri. Sci. Lowl. Coast. Area | 2024 | 2(1) 4



of 20.18% (Adie, 2018). The black color of its skin causes black soybeans to have a higher anthocyanin content
of 29 + 0.56 mg/g compared to yellow soybeans 0.45 + 0.02 mg/g (Agustina, 2016). Anthocyanins function as
antioxidants to stop the reaction of free radical formation in the blood (Agustina, 2016).

CONCLUSION

The proportion of black soybean flour and sunflower seed oil increased, resulting in greater
antioxidant content of cookies. This optimal cookie formula was obtained from the treatment of the proportion
of black rice flour and black soybean flour (65%:35%) with the addition of 55% sunflower seed oil. This formula
has a total phenol content of 58.24 mgGAE/gr, antioxidant activity of 86.64% and organoleptic values of color
4.64 (like), aroma 4.88 (like), taste 4.76 (like), texture 3.16 (like).
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