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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

Iron is one of the minerals needed for human body. Around 2-4 g of iron is 

contained in the human body. Women have about 38 mg of iron/kg of body 

weight, and men about 50 mg of iron/kg of body weight. The iron daily 

requirements are varied among people with different age and gender (Gropper, et 

al., 2013). Based on Peraturan Menteri Kesehatan Republik Indonesia Nomor 75 

Tahun 2013 Tentang Angka Kecukupan Gizi yang Dianjurkan bagi Bangsa 

Indonesia, the Recommended Dietary Allowances (RDA) for men is 13-19 

mg/day, women 12-26 mg/day with additional requirement up to 13mg/day during 

pregnancy and lactation period. Iron is especially essential for women in the 

reproductive years. They are more susceptible to iron deficiency due to 

menstruation, thus may lead to anemia. So people, especially women, need to 

have their iron RDA fulfilled. 

Ferric (Fe
3+

) and ferrous (Fe
2+

) are the only two states of iron that are 

stable in the body and food’s aqueous environment. There are two kinds of iron in 

food which are heme and nonheme iron. Heme iron is found in meat, fish, and 

poultry, while nonheme iron is found in the rest of the food, primarily in plant 

sources. There are many factors that may inhibit nonheme iron absorption and one 

of them is phytic acid. Phytic acid form complex with iron and the complex forms 

are insoluble and have poor absorption (Gropper, et al., 2013). 
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Poor iron absorption can lead to iron deficiency, which can cause several 

problems. Concerning children and women in reproductive age, deficiency in iron 

will cause them to be more susceptible or easier to be sick. Iron deficiency in 

pregnant women may lead to miscarriage if the deficiency is severe. Iron 

deficiency also increases the risk of reduced physical capacity and growth 

(stunting), impaired immune system and learning capacities reduction in children. 

These risks are also applied to iron-deficient infants (Angeles, et al., 1993). 

Although some plant sources have high iron content, not all of the iron can 

be absorbed due to the presence of inhibitors. Vegetarians are also more likely to 

have three times more fiber and phytic acid consumption, which can inhibit iron 

absorption (Hunt, 2003). According to Ghavidel and Prakash (2006), germination 

can help reduce the phytic acid concentration in legumes, including in cowpea 

flour. However, although germinated cowpea flour has high potential, it is not yet 

widely used in the food industry. 

One of the popular products in the food industry is cookies, as cookies are 

very versatile and are consumed by a group with wide age range. Aside from 

wheat flour, many flours can be used as the base in cookies making. As glute-free 

products are rising at the moment, rice flour was often used to substitute wheat 

flour in making gluten-free cookies. Black rice was used as a mix instead of wheat 

flour as black rice naturally contains no gluten (Ujjawal, 2016). Thus, this 

substitution makes the cookies produced safe to be consumed by people who have 

sensitivity with gluten or in a gluten-free diet (Hui and Corke, 2006). Black rice 

was also used in this research concerning the possible unacceptable beany flavor 
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from the cowpea flour. Compared to white rice, black rice also has higher iron 

content, making it a good iron source for people with plant based diet.  

Utilizing germinated cowpea flour in cookies can potentially industrialize 

the local cowpea, and also provides nutritious cookie. Therefore, this research was 

aimed to utilize germinated cowpea flours in black rice-based gluten free cookies 

as iron source as well as to decrease the presence of iron inhibitor and thus, 

improving the improving its absorption. 

1.2. Research Problem 

Iron deficiency leads to iron deficient anemia, and it increases the risk of 

prematurity and hemorrhage before or during labor that may cause death of baby 

and/or mother. Iron deficiency in women in reproductive age is one of the biggest 

nutritional issues in Indonesia. This is also worsened by the relatively high price 

of meat which is a good iron source. Other than that, vegetarian diet can also 

increase the risk of iron deficiency as most vegetables and legumes contain iron 

inhibitors.  

Cowpea or Kacang Tolo, is one of many plant sources that has high iron 

content. Previously, Sa’adah (2009) had tried incorporating cowpea and white rice 

flours in making cookies. However, looking at this legume as an iron source, 

improvement can be made. Reduction of phytic acid is hypothesized to be able to 

help better iron absorption, and it was also found in previous studies that 

germination can decrease the phytic acid content in cowpea. Utilization of black 

rice flour in making cookies also add another benefit, which makes the cookies 

safe to be consumed with people with gluten sensitivity, as black rice naturally 
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contain no gluten. Thus, germinating the cowpea and substituting the white rice 

flour with black rice flour, which has higher iron content, was studied. 

 

1.3 Objectives 

1.3.1 General Objectives 

The general objective of this research was to utilize germinated cowpea 

and black rice flours in making cookies as source of iron. 

1.3.2 Specific objectives 

The specific objectives of this research were: 

1) To investigate the effect of germination of cowpea toward the phytic acid, 

total iron and sensory attributes of the cookies. 

2) To investigate the effect of the ratio between germinated cowpea and black 

rice flours toward the phytic acid, total iron and sensory attributes of the 

cookies. 

  




