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Abstract. This study aimed to analyze gluten free biscuits's from purple 

sweet potato flour, rice bran flour, and coffee cherry flour; using 

completely randomized design method. The treatments applied were the 

ratio of adding purple sweet potato flour, bran flour and coffee cherry flour 

B0 (100 %: 0 % : 0 %); B1 (80 % : 20 % : 0 %); B2 (60 % :  30 % : 10 %); 

B3 (40 % : 40 % : 20 %); B4 (20 % : 50 % : 30 %); B5 (0 % : 60 % : 40 %) 

with four repetitions. The results showed that there was a significant effect 

between the proportions of the composite use of purple sweet potato flour, 

bran flour and coffee cherry flour on moisture content, ash content, fiber 

content, fracture power, color intensity and organoleptic taste. The best 

formulation was treatment B2 which had 5.05 % moisture content, 2.82 % 

ash content, 8.80 % protein content, 25 fat content, 05 %, carbohydrate 

content 58.28 %, crude fiber content 7.63 %, antioxidant activity 83.68 %, 

color intensity (L = 41.15; a = +5.05; b = +5.97), power broken 6.118 N, 

texture 4.52 (Slightly not crunchy), taste 5.40 (neutral), and aroma 5.60 

(neutral).  
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waste utilization 
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1 Introduction  

Biscuits are one type that is widely consumed by the public. Based on data from the Central 

Bureau of Statistics for 2018, it is known that as many as 33.314 % of Indonesia's 

population consumes biscuits more than two times per day. This causes the consumption of 

wheat flour to continue to increase. In 2021, total wheat imports reached 11.172 × 106 t [1].  

      Therefore, the rate of consumption of wheat (Triticum L.) flour must be suppressed. In 

addition, it is known that wheat flour contains gluten. This protein can cause Celiac and 

Autoimmune disease for those who are gluten intolerant [2]. One solution is to utilize local 

food ingredients, such as purple sweet potatoes [Ipomoea batatas (L.) Lam.] and rice 

(Oryza sativa L.) bran. 

      These ingredients are local food ingredients that can grow easily in Indonesia. Bran 

(rice bran) is a by-product of the rice milling process. Bran amounts to 8 % to 12 % of the 

total weight of rice grain. Bran has a fairly high nutritional content, namely protein (12 % 

to 15.6%), fat (15.0 % to 19.7 %), fiber (7.0 % to 11.2 %), carbohydrates (34.1 % to                     

52.3 %), and ash (6.6 % to 9.9 %) [3]. Purple sweet tubers are one type of carbohydrate 

source. The carbohydrate content in purple tubers reaches 85.26 %. Also rich in 

antioxidants [4]. This content allows purple sweet potato to be used as a substitute for 

making biscuits. 

Until now, much research on biscuits has been carried out, including biscuits made from 

pumpkin (Cucurbita L.) flour [5], biscuits from wheat (Triticum ) - sweet potato (I. batatas) 

- soybean (Glycine max (L.) Merr.) composite flour [6], physiological effects of biscuits 

from purple rice (Oryza sativa L. var. glutinosa) flour [7], and hypoglycemic effects of 

biscuits from quinoa (Chenopodium quinoa Willd.) flour [8]. Another study was biscuits 

made from rice bran flour and purple sweet potato flour [9]. It was found that the biscuits 

produced had high levels of protein and antioxidant activity but low fiber content. 

Therefore, other alternative food ingredients are needed to increase the fiber content of 

biscuits, one of which is by adding coffee cherry fluor (CCF) — It is made from pulp (wet 

method) or husk (dry method), a by-product of a coffee processor [10].   

      CCF has excellent potential as a functional food ingredient [11, 10]. Coffee pulp 

contains several components of macro and micronutrients, including proteins (8 % to         

11 %), lipids (0.5 % to 3 %), minerals (3 % to 7 %), carbohydrates (58 % to 85 %), 

reducing sugars (14 %), caffeine (~1 %), and tannin (~5 %) and 0.2 mg g−1 to 1.9 mg g−1 of 

5-O-caffeoylquinic acid compound [12]. Especially CCF as Fe (Iron) source [13, 14] — a 

nutrient that is lost in Celiac - Autoimmune sufferers, with the impact of anemia [15–17]. 

Much research has been conducted to utilize CCF as a source of dietary fiber [18–22]. 

Although there are relatively many studies on CCF as a functional food has never been 

found. This research was conducted to analyze the physical-chemical characteristics and 

acceptability of functional biscuits from a composite of purple sweet potato flour, rice bran 

flour, and coffee cherry flour. 

2 Materials and methods 

The equipment used in this study included: Mettler brand analytical balances, stainless steel 

knives, spoons, basins, slicers, boilers, stoves, pans, mixers, 80.00 mesh sieve, oven, 

glassware, UV-VIS spectrophotometer, desiccators, and CR -10 Plus Color Reader. 

Research material: rice bran flour variety IR-64 obtained from Jombang Regency. Purple 

sweet potato and Robusta coffee pulp obtained from Ngantang District, Malang Regency, 

margarine, powdered sugar, eggs, skim milk, vanilla, cornstarch, and baking soda. Other 

materials are materials used in testing the physical and chemical properties of biscuits, 
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including phenolphthalein indicator, 0.1 N HCl, 37 % HCl, solid NaOH, distilled water,               

96 % ethanol, petroleum ether, 0.325 N H₂SO₄, 1.25 N NaOH, Biuret, BSA (Bovine Serum 

Albumin) and DPPH (2,2-diphenyl-1-pikrilhidrazil). All chemicals using pro-analytic. 

2.1 Research stage 

This research was conducted in two stages: first, the process of preparing raw materials, 

making CCF, and the process of making bran flour. Second, the process of making biscuits, 

and analyze the physical and chemical properties of biscuits. 

2.1.1 Material preparation 

CCF is made by starting with the pulping process. The coffee pulp will stick to the outer 

shell of the coffee. The coffee pulp obtained is then dried in the sun for 4 d [23, 10, 13, 14]. 

After drying, the coffee pulp is made into flour and sieved using an 80-mesh sieve. Rice 

bran flour of the IR 64 cultivar was obtained from Jombang Regency, East Java, Indonesia. 

The rice bran flour was dried in an oven at 100 oC for 10 min, then sieved using an 80 mesh 

sieve [24].      

2.1.2 Process of making biscuits 

Biscuits are made by modifying the method Baumgartner et al. [25], as Damat et al. [12]. 

First, weigh all the ingredients according to the measure. The weight of purple cassava 

flour, rice bran flour, and coffee pulp flour was adjusted according to the experimental 

treatment. The weight of other ingredients, such as margarine, powdered sugar, eggs, skim 

milk, vanilla, cornstarch, and baking soda, is adjusted according to the baker's recipe. 

      In the early stages, biscuits are made by mixing margarine and eggs, shaken until pale 

in color. Next, add powdered sugar, powdered milk, and baking powder to the mixture. Mix 

the ingredients for 1 min to 5 min, then add vanilla, sweet potato flour, rice bran flour, and 

CCF according to the treatment. The dough is printed, placed on a baking sheet smeared 

with margarine, and baked at 150 ℃ for 15 min. The biscuits that have been baked are left 

to cool the biscuits and placed in an airtight container [26]. 

2.2 Research methods 

This study was designed using a simple randomized block design (RBD) with a single 

factor, namely the ratio of purple sweet potato flour, bran flour, and CCF, which consisted 

of six treatment levels, repeated four times, with the following details: 

B0 = 100 % purple sweet potato flour : 0 % bran flour : 0 % CCF; 

B1 = 80 % purple sweet potato flour : 20 % bran flour : 0 % CCF;  

B2 = 60 % purple sweet potato flour : 30 % bran flour : 10 % CCF;  

B3 = 40 % purple sweet potato flour : 40 % bran flour : 20 % CCF; 

B4 = 20 % purple sweet potato flour : 50 % bran flour : 30 % CCF; 

B5 = 0 % purple sweet potato flour : 60 % bran flour : 40 % CCF.  

Observer variables included: moisture content, ash content, fat content, carbohydrate 

content, protein content, crude fiber content, antioxidant activity test, taste, color, aroma, 

and texture of biscuits (organoleptic test), and fracture strength. Research data were 

analyzed using Analysis of Variance (ANOVA). If there is a treatment effect based on the 

ANOVA results, then proceed with the DMRT follow-up test with a level of α = 5 %       

[27, 28]. 
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3 Result and discussion 

3.1 Physico-chemical properties of raw materials 

Analysis of physicochemical properties was carried out to determine the moisture content, 

ash content, fat content, protein content, fat content, carbohydrate content, and antioxidant 

activity of purple sweet potato flour, rice bran flour, and CCF, as well as free fatty acid 

content of rice bran flour. The results of the analysis of the initial raw materials are shown 

in Table 1. The antioxidant activities of purple sweet potato flour, rice bran flour, and CCF 

were 73.99 %, 79.44 %, and 72.35 %, respectively. The CCF contains hydroxyl cinnamic 

acids (chlorogenic, caffeine, and ferulic acids) [12, 10]. Antioxidant activity in purple sweet 

potato flour is due to anthocyanins, peonidin, and cyanins. In bran flour, artisan activity is 

due to the presence of vitamin B and vitamin E. 

 

Table 1. Raw material analysis results. 

 Purple sweet potato 

flour 

Coffee cherry 

flour 

Rice bran 

 flour 

Water content (%) 8.53 10.02 7.60 

Ash content (%) 2.66 3.21 15.10 

Fat level (%) 4.58 1.24 3.80 

Protein content (%) 6.81 15.14 7.40 

Carb content (%) 70.02 42.73 55.20 

Antioxidant activity (%) 73.99 72.45 79.44 

Free fatty acid content (%) - - 7.60 

Color Normal Normal Normal 

Form Powder Powder Powder 

Aroma Normal Normal Normal 

Table 2. Proximate composition of biscuit products composition of purple sweet potato flour,                   

bran flour, and coffee cherry flour. 

Treatment Water (%) Ash (%) Fat (%) Proteins % Carbs (%) 

B0 (100 % PF : 0 % BF :                        

0 % CCF) 4.01a 0.72a 20.22a 8.42a 65.62a 

B1 (80 % PF : 20 % BF :                     

0 % CCF) 5.4ab 2.08b 24.53a 8.71a 58.81a 

B2 (60 % PF : 30 % BF :                        

10 % CCF) 5.05ab 2.82bc 25.05a 8.80a 58.28a 

B3 (40 %  PF : 40 % BF :                        

20 % CCF) 4.59a 3.66c 23.16a 9.29ab 58.90a 

B4 (20 % PF : 50 % BF :                    

30 % CCF) 4.33a 5.22d 23.25a 9.32ab 57.84a 

B5 (0 % PF : 60 % BF :                    

40 % CCF) 4.71a 5.93d 22.42a 9.89b 56.52a 

Note: • The average value followed by the same alphabet letter in the same column is not 

significantly different according to DMRT α = 5 %. 

 • PF: purple sweet potato flour; BF: bran flour; CCF: coffee cherry flour 
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3.2 Chemical content proximate biscuit products 

The analysis of variance found that the concentration treatment of the purple sweet potato 

flour, rice bran flour, and CCF composites had a significant effect on the moisture content, 

ash content, and protein content of the biscuit products. Treatment of the composite 

concentration of purple sweet potato flour, rice bran flour, and CCF had no significant 

effect on the carbohydrate and fat content of the biscuit products. The average value of the 

results of the biscuit chemical composition analysis is presented in Table 2. 

     The water content's value decreased with the addition of the bran flour formulation, high 

CCF, and reduced concentration of purple sweet potato flour. This could be due to the 

influence of the difference in the ratio of the composition of the essential ingredients, so it 

also affects the ratio of amylose and amylopectin. Amylose and amylopectin are 

components in starch that play a role in water absorption. The starch content contained in 

the material will determine the absorption capacity of a material in absorbing water [26]. 

     The resulting ash content value increased with increasing rice bran flour and CCF 

concentrations. The ash content will increase as the CCF is added. This is because the CCF 

is included in the coffee fruit rich in minerals such as magnesium and iron [24, 25, 10, 11, 

13, 14]. Rice bran flour is also an excellent source of minerals, such as calcium, 

magnesium, and phosphorus, so it will also affect the ash content of the product. 

     Product protein content increased with increasing rice bran flour and CCF 

concentrations. This is presumably due to the protein content of the raw material. It is 

known that rice bran flour used as a raw material has a higher protein content of 12.25 % 

and CCF protein content of 8.19 %, while the protein content in purple sweet potato flour is 

only 0.6 %. 

     The carbohydrate and fat content value had no significant effect with the addition of 

different composite treatments of purple sweet potato flour, rice bran flour, and CCF. This 

can be because the three raw materials have high levels of carbohydrates. It is known that 

the fat content of the product between treatments was not significantly different. This is 

because it is influenced by the high-fat content in rice bran flour and the low-fat content in 

purple sweet potato flour and CCF. Based on the quality requirements for biscuit products 

according to SNI number 01-2973-2011, all the chemical ingredients of the functional 

biscuit product composite of purple sweet potato flour, rice bran flour, and CCF meet the 

requirements except for carbohydrate content. 

 

Table 3. Crude fiber and antioxidant activity of composite biscuit products of purple sweet potato 

flour, rice bran flour and coffee cherry flour. 

Treatment Fiber content (%) Antioxidant activity (%) 

B0 (100 % PF : 0 % BF : 0 % CCF) 3.35a 76.16a 

B1 (80 % PF : 20 % BF : 0 % CCF) 5.48b 74.43a 

B2 (60 % PF : 30 % BF : 10 % CCF) 7.63c 83.68a 

B3 (40 %  PF : 40 % BF : 20 % CCF) 9.23d 83.62a 

B4 (20 % PF : 50 % BF : 30 % CCF) 11.55e 72.53a 

B5 (0 % PF : 60 % BF : 40 % CCF) 14.32f 71.77a 

Note: • The average value followed by the same alphabet letter in the same column is not 

significantly different according to DMRT α = 5 %. 

• PF: purple sweet potato flour; BF: bran flour; CCF: coffee cherry flour 

     Biscuit fiber content significantly differed with increasing bran flour and CCF 

concentrations. The fiber content of the biscuits increased as the amount of rice bran flour 

and CCF was added, but the fiber content of the biscuits tended to decrease as the 

concentration of purple sweet potato flour increased. This is due to the less fiber content in 
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sweet potato raw materials than the raw materials for bran flour and CCF. The results of 

this study are similar to the results of research conducted by Damat et al. [12], which states 

that adding CCF to biscuits can increase fiber content to 19.48 %. Fiber is good for the 

body because it cannot be digested in the small intestine but will become a substrate for 

BAL (lactic acid bacteria) in the large intestine to produce short-chain fatty acids [29, 30]. 

     The treatment of the ratio of the composition of the raw material for biscuits 

significantly affected the antioxidant activity of functional biscuits. This is because the 

three raw materials used, namely purple sweet potato flour, rice bran flour, and CCF, have 

high antioxidant activity, increasing the product's antioxidant activity. Purple sweet potato 

flour has anthocyanin pigments, vitamins C and E, lutein, zeaxanthin, and beta-carotene 

[31]. CCF has high phenolic compounds and natural antioxidants such as anthocyanins, 

beta-carotene, polyphenols, and vitamin C [10, 13, 14]. In contrast, bran flour is known to 

have a lot of vitamin E (tocopherol), tocotrienols, and orizanol. This follows the results of 

previous studies, which showed that the higher the addition of CCF to biscuit products, the 

higher the product's antioxidant activity would be [23]. 

 

Table 4. Breakdown strength and color intensity of composite biscuit products of purple sweet potato 

flour, rice bran flour, and coffee cherry flour. 

Treatment 

Broken 

power 

 (N (m²)-1) 

Color intensity 

Brightness 

(L) 

Redness 

(a+) 

Yellowish 

(b+) 

B0 (100 % PF : 0 % BF : 0 % CCF) 4.55 a 39.82 a 5.63 c 5.2 a 

B1 (80 % PF : 20 % BF : 0 % CCF) 6.12 ab 40.37 ab 5.40 bc 5.57 a 

B2 (60 % PF : 30 % BF : 10 % CCF) 9.56 bc 41.15 bc 5.05 bc 5.97 a 

B3 (40 %  PF: 40 % BF : 20 % CCF) 10.55 bc 41.55 b 4.70 ab 7.22 b 

B4 (20 % PF : 50 % BF : 30 % CCF) 11.31 c 41.57 c 4.30 a 7.57 b 

B5 (0 % PF : 60 % BF : 40 % CCF) 12.40 c 42.70 d 4.05 a 9.42d 

Note: • The average value followed by the same alphabet letter in the same column is not 

significantly different according to DMRT α = 5 %. 

• PF: purple sweet potato flour; BF: bran flour; CCF: coffee cherry flour 

      

The cracking power of biscuits increased with the addition of bran flour and CCF. This is 

due to comparing the three composite flours used as raw materials. The three composite 

flours, purple sweet potato flour, rice bran flour, and CCF, have high fiber content. The 

high fiber content in composite flour can affect the cracking power of biscuits [32].  

     Raw materials influence differences in the level of brightness of biscuits. The brightness 

value will increase with the increasing concentration of rice bran flour and CCF addition. 

Conversely, the brightness level will decrease as the rice bran flour ratio increases. This is 

because bran flour has a light brown color. The reddish value indicates a reduced purple 

sweet potato flour concentration in the biscuits. This could be because the purple sweet 

potato has anthocyanin pigment, which can increase the reddish value of the biscuit. The 

use of purple sweet potato flour will produce a thicker colored biscuit [9].  

     The yellowness value in the biscuit yellowness intensity table shows a decrease with the 

decrease in purple sweet potato flour and the increase in rice bran flour and CCF. The 

resulting yellow color can be caused by bran flour. This is because bran has a light brown 

color, while CCF has a dark brown color. In addition, the brown color of the biscuits can 

also be caused by the Maillard reaction that occurs when the biscuits are baked. An 

uncontrolled Maillard reaction can cause a dark brown product [33]. Maillard reactions can 

occur in biscuits because biscuits are known to contain reducing sugars and amine groups 

from amino acids or proteins [34]. 

6

E3S Web of Conferences 432, 00008 (2023)
2ndICoN-BEAT 2021

https://doi.org/10.1051/e3sconf/202343200008



 

 

 
Table 5. Organoleptic composite biscuit products of purple sweet potato flour, rice bran flour, and 

coffee cherry flour. 

Treatment Texture Scent Flavor Favorite 

B0 (100 % PF : 0 % BF : 0 % CCF) 4.55 a 39.82 a 5.63 c 5.2 a 

B1 (80 % PF : 20 % BF : 0 % CCF) 6.12 ab 40.37 ab 5.40 bc 5.57 a 

B2 (60 % PF : 30 % BF : 10 % CCF) 9.56 bc 41.15 bc 5.05 bc 5.97 a 

B3 (40 %  PF : 40 % BF : 20 % CCF) 10.55 bc 41.55 b 4.70 ab 7.22 b 

B4 (20 % PF : 50 % BF : 30 % CCF) 11.31 c 41.57 c 4.30 a 7.57 b 

B5 (0 % PF : 60 % BF : 40 % CCF) 12.40 c 42.70 d 4.05 a 9.42d 

Note: • The average value followed by the same alphabet letter in the same column is not 

significantly different according to DMRT α = 5 %. 

• PF: purple sweet potato flour; BF: bran flour; CF: coffee cherry flour 

     Biscuits were tested for their acceptability by 25 trained panelists. The test results 

obtained an assessment score that the texture preference value decreased with increasing 

concentrations of rice bran flour and coffee pulp flour. The nature of the basic ingredients 

of bran flour and coffee pulp flour can cause this. Coffee bran and pulp, which have a high 

fiber content, make the biscuits not crunchy in texture and tend to be hard when consumed. 

The higher concentration of rice bran flour and coffee pulp flour obtained the organoleptic 

value of the biscuit taste. The taste of the biscuit became bitter, so the panelists stated that 

the biscuit taste was not good. This is due to the bitter taste of bran flour and CCF. Coffee 

cherry flour is known to contain dietary fiber, polyphenols, caffeine, and tannins, which 

will affect the biscuit race [35, 10, 13, 14].   

     The results of the organoleptic test revealed that the value of biscuit aroma tended to 

decrease with decreasing concentrations of purple sweet potato flour and increasing 

concentrations of rice bran flour and CCF. The aroma obtained is not pleasant to slightly 

pleasant. This can occur due to the oxidation of compounds in purple sweet potato flour, 

rice bran, and CCF, which causes an unpleasant odor. The preference value of panelists 

decreased with increasing concentrations of rice bran flour and CCF. Rice bran quickly 

becomes rancid and causes unwanted odors. Rice bran contains many unsaturated fatty 

acids and lipase enzymes [36], which are easily oxidized.  

4 Conclusion 

Based on the study's results, it was concluded that biscuits made from a composite of purple 

sweet potato flour, rice bran flour, and coffee cherry flour can be grouped as functional 

biscuits. The biscuits have 83.68 % antioxidant activity and 7.63 % crude fiber content. The 

best formulation was treatment B2 (60 % purple sweet flour, 30 % bran flour, 10 % coffee 

cherry flour) which had a moisture content of 5.05 %, ash content of 2.82 %, protein 

content of 8.80 %, fat content of 25.05 %, carbohydrate content 58.28 %, crude fiber 

content 7.63 %, antioxidant activity 83.68 %, color intensity (L = 41.15; a = +5.05;               

b = +5.97), power broken 9.56 N, texture 4.52 (somewhat not crunchy), taste 5.40 (neutral), 

and aroma 5.60 (neutral). 

References 

1. S. Bodamaev, Rahmitha, K.F. Tandipanga. Indonesia Food Price Bulletin - April 2022, 

Special Focus: Palm Oil. World Food Programme (2022)  

https://docs.wfp.org/api/documents/WFP-0000138863/download/  

2. R.M. Masot, M.J. Munoz, M.H. Lopez, M.F. Alemany, V.M.N. Lopez, T. Nestanes, 

Nutrients, 15,7: 1761 (2023) https://doi.org/10.3390/nu15071761  

7

E3S Web of Conferences 432, 00008 (2023)
2ndICoN-BEAT 2021

https://doi.org/10.1051/e3sconf/202343200008

https://docs.wfp.org/api/documents/WFP-0000138863/download/
https://doi.org/10.3390/nu15071761


 

 

 
3. X. Zhuang, T. Yin, W. Han, X. Zhang. Chapter 10 - Nutritional Ingredients and Active 

Compositions of Defatted Rice Bran. Ling-Zhi Cheong, Xuebing Xu (Eds). in: Rice 

Bran and Rice Bran Oil, Chemistry, Processing and Utilization. AOCS Press p 247–

270 (2019) https://doi.org/10.1016/B978-0-12-812828-2.00010-X  

4. A. Li, R. Xiao, S. He, X. An, Y. He, C. Wang, et al., Molecules, 24,21: 3816 (2019) 

https://doi.org/10.3390/molecules24213816  

5. A. Hussain, T. Kausar, J. Aslam, M.Y. Quddoos, A. Ali, S. Kauser, et al., J. Food 

Qual., 2023 (2023) https://doi.org/10.1155/2023/4362094  

6. P. Roger, B.M.M. Bertrand, Z. Gaston, B. Nouhman, F. Elie, Int. J. Food Sci., 2022 

(2022) https://doi.org/10.1155/2022/7274193  

7. W. Klunklin, G. Savage, J. Food Qual., 2018 (2018)  

https://doi.org/10.1155/2018/8052847  

8. A.M. Alsuhaibani, A.N. Alkuraieef, M.O. Aljobair, A.H. Alshawi, J. Food Qual., 2022 

(2022) https://doi.org/10.1155/2022/6484953  

9. E. Juliant, Z. Lubis, S. Limanto, IOP Conf. Ser.: Earth Environ. Sci., 443,012047 

(2020) https://doi.org/10.1088/1755-1315/443/1/012047  

10. R.H. Setyobudi, L. Zalizar, S.K. Wahono, W. Widodo, A. Wahyudi, M. Mel, et al.,  

IOP Conf. Ser.: Earth Environ. Sci., 293,1: 1–25 (2019) https://doi.org/10.1088/1755-

1315/293/1/012035  

11. R.H. Setyobudi, S.K. Wahono, P.G. Adinurani, A. Wahyudi, W. Widodo, M. Mel, et 

al., MATEC Web Conf., 164,01039: 1–13 (2018)  

https://doi.org/10.1051/matecconf/201816401039  

12. D. Damat, R. Anggriani, R.H. Setyobudi, P. Soni, Coffee Sci., 1,4: 493–500 (2019) 

http://dx.doi.org/10.25186/cs.v14i4.1625  

13. R.H. Setyobudi, M.F.M. Atoum, D. Damat, E. Yandri, Y.A. Nugroho, M.S. Susanti, et 

al., Jordan J. Biol. Sci., 15,3: 475–488 (2022) https://doi.org/10.54319/jjbs/150318  

14. R.H. Setyobudi, E. Yandri, Y.A. Nugroho, M.S. Susanti, S.K. Wahono, W. Widodo, et 

al., Sarhad J. Agric., 37,Special issue 1: 171–183 (2021)  

https://dx.doi.org/10.17582/journal.sja/2022.37.s1.171.183  

15. A. Lerner, J.F. de Carvalho, A. Kotrova, Y. Shoenfeld, Nutr. Rev., 80,3: 525–543 

(2022) https://doi.org/10.1093/nutrit/nuab039   

16. G. Stefanelli, A. Viscido, S. Longo, M. Magistroni, G. Latella, Nutrients, 12,8: 1–19 

(2020) https://doi.org/10.3390/nu12082176   

17. A. Seidita, P. Mansueto, S. Compagnoni, D. Castellucci, M. Soresi, G. Chiarello, et al., 

J. Pers. Med., 12,10: 1–10 (2022) https://doi.org/10.3390/jpm12101582   

18. C.C. Elba, B.L. Ana R, G.V. Eva, J. Food Nutr. Popul. Health, 1,2: 1–7 (2017) 

https://www.primescholars.com/articles/coffee-berry-processing-

byproductvalorization-coffee-parchment-as-a-potentialfiber-source-to-enrich-bakery-

goods-94050.html   

19. S. Mindarti, L. Zalizar, D. Damat, E.A. Saati, S. Fajriani, IOP Conf. Ser.: Earth 

Environ. Sci., 462,012017: 1–10 (2020) 

https://doi.org/10.1088/1755-1315/462/1/012017  

20. S. Mindarti. Karakterisasi fraksi serat dan efek fisiologis tepung kulit kopi sebagai 

agen hipoglikemik [Characterization of fiber fraction and physiological effect of coffee 

husk powder as a hypoglycemic agent] [Disertation] Universitas Muhammadiyah 

Malang (2021) [in Bahasa Indonesia] 

21. J. Moreno, S. Cozzano, A.M. Perez, P. Arcia, A. Curutchet, J. Food Nutr. Res., 7,9: 

632–638 (2019) https://doi.org/10.12691/jfnr-7-9-2   

22. G.A. Rosas- Sánchez, Z.J. Hernández-Estrada, M.L. Suárez-Quiroz, O. González-Ríos, 

P. Rayas-Duarte, Foods, 10,4: 1–12 (2021) https://doi.org/10.3390/foods10040742    

8

E3S Web of Conferences 432, 00008 (2023)
2ndICoN-BEAT 2021

https://doi.org/10.1051/e3sconf/202343200008

https://doi.org/10.1016/B978-0-12-812828-2.00010-X
https://doi.org/10.3390/molecules24213816
https://doi.org/10.1155/2023/4362094
https://doi.org/10.1155/2022/7274193
https://doi.org/10.1155/2018/8052847
https://doi.org/10.1155/2022/6484953
https://doi.org/10.1088/1755-1315/443/1/012047
https://doi.org/10.1088/1755-1315/293/1/012035
https://doi.org/10.1088/1755-1315/293/1/012035
https://doi.org/10.1051/matecconf/201816401039
http://dx.doi.org/10.25186/cs.v14i4.1625
https://doi.org/10.54319/jjbs/150318
https://dx.doi.org/10.17582/journal.sja/2022.37.s1.171.183
https://doi.org/10.1093/nutrit/nuab039
https://doi.org/10.3390/nu12082176
https://doi.org/10.3390/jpm12101582
https://www.primescholars.com/articles/coffee-berry-processing-byproductvalorization-coffee-parchment-as-a-potentialfiber-source-to-enrich-bakery-goods-94050.html
https://www.primescholars.com/articles/coffee-berry-processing-byproductvalorization-coffee-parchment-as-a-potentialfiber-source-to-enrich-bakery-goods-94050.html
https://www.primescholars.com/articles/coffee-berry-processing-byproductvalorization-coffee-parchment-as-a-potentialfiber-source-to-enrich-bakery-goods-94050.html
https://doi.org/10.1088/1755-1315/462/1/012017
https://doi.org/10.12691/jfnr-7-9-2
https://doi.org/10.3390/foods10040742


 

 

 
23. R. Jiamjariyatam, S. krajangsang, W. Lorlam, J. Culin. Sci. Technol. (2023) 

https://doi.org/10.1080/15428052.2023.2199683  

24. R. Widyastuti, R.D. Irwanto, E.P. Nurlali, S. Hartati, I. Iqrar, E3S Web of Conf., 374, 

00028 (2023) https://doi.org/10.1051/e3sconf/202337400028  

25. B. Baumgartner, B. Özkaya, I. Saka, H. Özkaya, J. Cereal Sci., 80: 24–30 (2018) 

https://doi.org/10.1016/j.jcs.2018.01.011  

26. R.J. Gonzalez, E.P. Cavada, J.V. Pena, R.L. Torres, D.M. DeGreef, S.R. Drago, Int. J. 

Food Sci., 2013 584148 (2013) https://doi.org/10.1155/2013/584148  

27. P.G. Adinurani, Perancangan dan Analisis Data Percobaan Agro: Manual and SPSS 

[Design and Analysis of Agrotrial Data: Manual and SPSS] (Plantaxia, Yogyakarta, 

2016) [in Bahasa Indonesia] 

https://opac.perpusnas.go.id/DetailOpac.aspx?id=1159798#  

28. P.G. Adinurani, Statistik Terapan Agroteknologi (disusun sesuai rencana pembelajaran 

semester) [Agrotechnology Applied Statistics (compiled according to the semester 

learning plan)] (Deepublish, Yogyakarta, 2022) [in Bahasa Indonesia] 

https://deepublishstore.com/shop/buku-statistika-terapan-3/   

29. D. Damat, J. Food Res., 2,2: 144–149 (2013)  

http://www.ccsenet.org/journal/index.php/jfr/article/view/24953  

30. S. Mindarti, L. Zalizar, D. Damat, E.A. Saati, S. Fajriani, IOP Conf. Ser.: Earth 

Environ. Sci., 462,012017 (2020) https://doi.org/10.1088/1755-1315/462/1/012017  

31. I. Fitri, H. Hotmauli, N. Nurmaliza, B.D.M. Ibalia, S. Herlina, J. Adv. Res. Appl. Sci. 

Eng. Technol., 30: 44–49 (2023) https://doi.org/10.37934/araset.31.1.4449  

32. Q. Saleem, R.D. Wildman, J.M. Huntley, M.B. Whitworth, J. Food Eng., 68,1: 19–32 

(2005) https://doi.org/10.1016/j.jfoodeng.2004.05.020 

33. M. Wronkowska, D.S. Nowak, M.K. Piskula, H. Zielinski, Microorganisms, 11,4: 883 

(2023) https://doi.org/10.3390/microorganisms11040883  

34. N. Tamanna, N. Mahmood, Int. J. Food Sci., 2015,526762 (2015)  

https://doi.org/10.1155/2015/526762  

35. P. Blumenthal, M.C. Steger, A.Q. Belluci, V. Segatz, J.R. Zapp, K. Sommerfeld, et al., 

Chem. Mater., 11,1672 (2022) https://doi.org/10.20944/preprints202204.0116.v1  

36. C. Espinales, A. Cuesta, J. Tapia, S.P. Pomce, E. Penas, C.M. Vilaluenga, et al., Foods, 

11,21: 3328 (2022) https://doi.org/10.3390/foods11213328  

 

9

E3S Web of Conferences 432, 00008 (2023)
2ndICoN-BEAT 2021

https://doi.org/10.1051/e3sconf/202343200008

https://doi.org/10.1080/15428052.2023.2199683
https://doi.org/10.1051/e3sconf/202337400028
https://doi.org/10.1016/j.jcs.2018.01.011
https://doi.org/10.1155/2013/584148
https://opac.perpusnas.go.id/DetailOpac.aspx?id=1159798
https://deepublishstore.com/shop/buku-statistika-terapan-3/
http://www.ccsenet.org/journal/index.php/jfr/article/view/24953
https://doi.org/10.1088/1755-1315/462/1/012017
https://doi.org/10.37934/araset.31.1.4449
https://doi.org/10.1016/j.jfoodeng.2004.05.020
https://doi.org/10.3390/microorganisms11040883
https://doi.org/10.1155/2015/526762
https://doi.org/10.20944/preprints202204.0116.v1
https://doi.org/10.3390/foods11213328

