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INTRODUCTION
The biggest issue with the Indonesian diet is the lack of food 
with a low glycemic index, as rice, the country’s common 
cuisine, has a high glycemic index (Foster-Powell et al., 
2002).  One of the food ingredients that have the potential to 
be used as raw material for low glycemic index food products 

content of 23.84% and resistant starch of 7.31% (Hidayat et 
al., 2021).  According to Raigond et al. (2014), the content of 

classify a food product as a functional food.  A portion of food 

a low glycemic index value of a food product (Zhang et al., 
2007; Trinidad et al., 2010).  

starch (17.54%), and xanthan gum (0.10%) (Hidayat et al., 
2020). To improve its characteristics as a functional food, 

was increased through a two-cycle heating-cooling process 
under partial gelatinization conditions (Hidayat et al., 2021). 

is of type 3 which is formed as a result of the retrogradation 
process.  According to Gallant et al et al. 

enzymes so it will reduce the digestibility of starch and lower 
the glycemic index of a food ingredient. A contraction in 
starch digestibility along with an increase in the content of 

et al
et al. (2013), and Zhu et al. (2011).  

Some of the advantages of functional cassava pulp 
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ABSTRACT

One of the food ingredients with the potential to be used as raw material for low glycemic index food is functional 

Key words: 

5

6



Hidayat et al., 2023

(2) it has a high protein content and low cyanide content due to a semisolid fermentation process, (3) it 

et al., 2014).
The diet of people with diabetes mellitus, which consists of small and frequent meals but can 

still contribute to nutritional adequacy, is typically taken into account when creating food high in dietary 

others, is performed in the form of crackers et al et al., 2017), 
et al., 2007), barley breakfast cereal (Rendel et al., 2005), cookies 

et al., 2014), and cookies
(Hossain et al., 2017). Additionally, the development of food products high in resistant starch, among 

et al., 2004; Aparicio-Saguila’n et 
al., 2007).  Of all these food products, cookies are the most popular snack products in the community.

resistant starch is consumer acceptance considering that there is a tendency for the products produced 
to be hard textured (Hidayat et al., 2018).  Therefore, it is necessary to have the right formulation so that 
the resulting cookie products have a low glycemic index value but still have high consumer acceptance. 

with the best properties including nutritional composition, sensory qualities, physical qualities, and low 
glycemic index values.

MATERIALS AND METHODS

study as presented in Table 1. Ingredients for making cookies 

The main instruments employed during the implementation of the research include those for the 
manufacture of cookies products (Oxone scales, Phillips mixer, Sharp electric oven, stainless steel basin, 
knives, mold, spoon, & fork) as well as analytical tools such as analytical balance, spectrophotometer, 

characteristics (20 panelists) and the glycemic index value in vivo (10 volunteers). The data was then 

Table 1.  

Water 

Ash   

Protein 

Resistant Starch

Fat

et al. (2011), making cookies from functional cassava pulp 

glycemic index values are all used to analyze the properties of baked products created from functional 
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characteristics were evaluated by texture testing using a penetrometer, nutritional composition, and in 
vivo glycemic index value analysis. In vivo glycemic index analysis was performed using 10 volunteers 
who had been selected with the condition that they were healthy and nondiabetic, having normal fasting 

25 kg/m2

index analysis was performed using 10 volunteers who had been selected with the condition that they 

2. In vivo, glycemic index analysis was 

RESULTS AND DISCUSSION

cookies, which was lower than 70%.  

Nutritional composition
The results of testing the nutritional composition of cookie products on various functional 

P

et al., 2005). In general, 
et al., 

2010).  The study’s outcomes in Table 2 also illustrate that cookies with a 50% functional cassava pulp 

of cookies, which is lower than 70%.

Table 2. 

10%   20% 30% 40% 50%

Water 2.88a    3.27a 3.23a 3.30a

Ash 1.25a 1.13a 1.22a

Protein  4.18a 3,85a 3.80a

4.30f 8.22d 10.17c 12.12b 14.08a

Resistant Starch 1.23f 1.84e 2.45d 3.05c 4.27a

Fat

Remarks:
P

Sensory analysis

presented in Table 3 and cookies product is presented in Figure 1.

the lower the sensory test scores (aroma, taste, texture & overall appearance) of cookie products even 
though the average score is still within the score favored by consumers (>5).  For the aroma score, 
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the higher the protein content, the more water it absorbs, and the stronger the texture that results from 
et al., 2014). 

Table 3.

Treatment  Aroma                                                               Taste                Texture                                Overall

   1    7.40    7.00          

   2 10%     5.55

   3 20% 

   4 30%

   5 40%

50%

Fig. 1.

That is to say, the product’s crispness, which is tied to the amount of resistant starch, is also 

improvement in product crispness was associated with a rise in the content of resistant starch, as 
reported by Homayouni et al. (2014) and Ashwar et al

Physical analysis

product; however, the addition starting from 30% boosts the texture value of the resulting cookies. The 

changes in the composition of the ingredients, especially the water content and protein content which 

and resistant starch are correlated with advancement in texture value starting with the inclusion of 30% 

the texture value. A rise in the content of resistant starch tends to make the cookie product crispier but 

3
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Table 4.

Treatment Texture (kg/50 mm2)

          0.55

10%           0.45

20%           0.48

30%           0.58

40%

50%           0.77

Glycemic index value analysis
The results of testing the area of     the curve and the value of the glycemic index of cookies in 

value. The decline in the glycemic index value in line with the escalation in the functional cassava pulp 

Table 5.

Treatment     

Reference food (white bread) 73.00

10% 

20% 47.01

30% 1,405.74 44.38

40% 1,352.08

50%

is mainly due to a decrease in the glycemic response through the mechanism of matrix formation outside 
et al., 2011).  The decrease in 

glycemic response is caused by 1) an increase in viscosity in the stomach so that it slows down the rate 
of emptying of the stomach and intestines and causes a decrease in the number of carbohydrates that 
can be digested (barriers to enzymes) and simple sugars that can be absorbed, 2) changes in hormone 
levels in the digestive tract, absorption of substances nutrition and insulin secretion, 3) increased insulin 
sensitivity which will stabilize blood glucose levels to protect complications due to diabetes (Alvarez & 

Another factor that causes a decrease in the glycemic index content of cookies is the content 
of resistant starch.  Resistant Starch (RS) is starch that cannot be digested by the small intestine so it 

Acid), which will bind to organic molecules and water. Resistant starch can increase digesta viscosity 
so that it is absorbed more slowly (Ashraf et al., 2012), In addition, other advantages can reduce the 

et al. (2013), food 
products that have high levels of resistant starch can lower the glycemic index of these food products. 

Foster-Powel, et al. (2002), food categories according to the glycemic index range are low GI (<55), 
medium GI (55-70), and high GI (>70). So that the cookies of the research are included in the category 
of food with a low glycemic index.

CONCLUSIONS

are still favored by the panelists.
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