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ABSTRACT 
The aim of this investigation was to create a soy-based substitute for coffee and assess its nutritional, anti-nutritional 
properties, sensory characteristics, and consumer acceptability in contrast to commercial coffee powder. The soybeans 
were treated with 1% NaHCO₃ and then dried at room temperature. Three different roasting methods were employed: 
sand roasting for three hours at 80˚C, salt roasting for three hours at 80˚C, and salt roasting for one hour at 160˚C. The 
finest quality powder was obtained by roasting salt for one hour at 160˚C. The 1:1 combination of roasted soybean powder 
and robusta coffee powder was used to create the soy-based coffee analogue. Soy coffee powder was used to create three 
products, including hot coffee, cold coffee, and coffee-flavored ice cream (kulfi). The nutritional content, anti-nutritional 
constituents (tannin and phytic acid), and sensory characteristics were assessed using standard procedures. The study 
indicates that soy coffee had considerably higher protein, fat, carbohydrate, and energy than commercial coffee powder 
(p<0.05). Hot coffee, cold coffee, and ice cream (kulfi) were all accepted by consumers to varying extents (85.66%, 89.44%, 
and 95.33%, respectively). Also, the caffeine level of the developed soy coffee powder was much lower (687.87±33.61 ppm) 
than that of commercial coffee powder (1609.18±31.83 ppm) (p<0.05). The quantity of phytic acid (43.5 mg) and tannin 
(24.4 mg) in the soy-based coffee analogue was much lower after boiling and roasting compared to the quantities of phytic 
acid (300 mg) and tannin (42.2 mg) in raw soybean, according to the assessment of anti-nutrient factors. 
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INTRODUCTION 
According to Samoggia and Riedel (2018), coffee is currently one of the most popular beverages worldwide 
[1]. According to the Coffee Market Report of 2021, the global coffee market had a value of USD 102.02 
billion in 2020 and is expected to grow at a compound annual growth rate of 4.28% between 2021 and 
2026 [2]. According to several recent studies, caffeine may be harmful to people's health. It can reduce 
appetite [3], be linked to abortion, preterm delivery, and foetal growth restriction [4], cause restlessness 
and insomnia [5], cause breast tissue cysts in females [6], incontinence [7], and cause digestive problems 
[8]. Moreover, it may decrease fertility in both men and women [9], cause allergies and miscarriage [10], 
trigger strong heart contractions [11], anxiety, depression, and the need for anxiety medication [12], reduce 
collagen production in human skin [13], interfere with ossification, and increase the risk of bone fractures 
[14]. 
By raising peripheral vascular resistance, caffeine causes a rise in blood pressure. The risk of getting 
hypertension increased moderately with daily coffee consumption between one to three cups [15]. The 
literature reports the hazards of elevated hypertension in coffee users, and coffee-induced increase in 
adrenaline levels may cause this vasoconstrictive effect [16, 17].  
Coffee appears to increase the incidence of gastrointestinal and colon cancers in men [17]. It is also linked 
to a higher risk of osteoporosis, gastritis, anaemia, and stillbirths [18]. Caffeine also causes insomnia, 
elevated heart rate and blood pressure, neurological problems, vasodilation, trembling, seizures, urticaria, 
headaches, increased body temperature, and behavioural changes [19].  
Because there are tremendous health hazards of caffeine, there is an urgent need to find out nutritious 
substitutes for coffee which can replace coffee powder. Soybeans are a good source of high protein, low in 
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saturated fat level, and have a good percentage of dietary fibre [20]. Soybean has been shown to have anti-
oxidant, anti-diabetic, anti-proliferative, anti-obesity, anti-inflammatory, and anti-proliferative 
characteristics [21, 22, 23]. Its intake has been linked to several possible health benefits as well as a 
decrease in a number of chronic conditions like obesity, diabetes, immunological disorders, some forms of 
cancer, and cardiovascular disease [24]. Since soy protein and dietary fibre appear to lower the risk of 
cardiovascular disorders and improving glycemic control, the potential application of soy in functional food 
design is particularly attractive. Coffee has a high content of caffeine which adversely affects health. 
Therefore, the present investigation is planned to develop soy based coffee analogue. 
Several studies have been undertaken in the past to determine the health implications of increased caffeine 
use in both men and women. Caffeine use is linked to a variety of cardiovascular problems, osteoporosis, 
sleep issues, and neurological disorders. Coffee use in India has increased dramatically as a result of shifting 
food consumption trends, lifestyles, and stress-related diseases. There is a tremendous desire to provide 
consumers with a healthy coffee replacement. As a result, the current study was designed to optimise the 
process of developing soy coffee and compare it to commercially available coffee in terms of nutrients, anti-
nutrients, caffeine, sensory properties, and consumer acceptability. The overall objective of the study was 
to develop a coffee analogue with more protein and less caffeine content, to compare the nutritional 
composition of developed soy coffee and commercial coffee powders, to evaluate anti-nutritional factors in 
developed coffee analogue, and to assess consumer acceptability of products developed with coffee 
analogue.  
 
MATERIAL AND METHODS 
Sample collection: For the study soybeans (Glycine max) were purchased in a single lot from the local store 
of Ahmedabad. Robusta roasted coffee beans were ordered online from Chikmagalur, Karnataka. 
Development of coffee analogue    
For the development of soy coffee, firstly impurities and foreign materials were removed and soybeans 
were washed. Washed soybeans were boiled in water with 1% NaHCO₃ (soybean to water ratio 1:3) for 5 
minutes. After removing the water and skin of soybeans, they were dried at room temperature for 72 hours. 
NaHCO₃ treated beans was subjected for roasting by 3 different methods: 

I.Sand roasting (3 hours - 80º C temperature) (1:10 soybean to sand ratio) 
II.Salt roasting (3 hours - 80º C temperature) (1:10 soybean to salt ratio) 

III.Salt roasting (1 hours - 160º C temperature) (1:10 soybean to salt ratio) 
The roasted beans were then allowed to cool down at room temperature and then ground into the mixture. 
A 40 mesh sieve (0.42 mm) was used to strain the powdered beans. The NaHCO₃ treated and roasted 
soybean powder was then mixed with procured Robusta coffee powder with the ratio of 1:1.  
Assessment of proximate of developed soy based coffee analogue  
According to the protocols set forth by the Association of Official Analytical Chemists [25], the sample's 
proximate components, such as moisture, ash, protein, fat, and carbohydrates were all examined. After 
burning out all non-mineral stuff in a muffle furnace with the dried samples, the ash was measured. The 
Kjeldahl digestion method and a nitrogen conversion factor of 6.38 were used to determine the protein 
content [26]. The Mojonnier method for fat analysis was used to test fat. By calculating the difference 
between the total solids and the other solid components, the amount of carbohydrates was obtained. 
Utilizing the acid and alkali hydrolysis method, crude fiber was measured. 
Estimation of anti-nutritional factors and caffeine 
The phytic acid concentration was determined by the rapid colorimetric procedure based on the reaction 
between ferric ion and sulfosalicylic acid [27]. Tannin content was measured using vanillin assay outlined 
by Price et al., 1978 [28]. The UV/Vis spectrophotometry method recommended by Wanyika et al., 2010 
was used to determine the amount of caffeine present in coffee samples [29]. 
Selection of coffee powder for product development: Soybean powder was chosen based on sensory 
properties such as aroma, texture, flavour, appearance, taste, and solubility. Based on all of the 
characteristics, 1:10 salt-roasted soybeans (1 hour at 160 °C) were chosen for the coffee analogue 
formulation. Soy powder and commercial coffee powder were mixed in three different ratios: 7:3, 6:4, and 
1:1. For product formulation, a 1:1 bland sample was used. 
Formulation of products 
All the products were formulated from blend of commercial coffee beans and NaHCO₃-treated and salt-
roasted beans in a ratio of 1:1. For the formulation of hot coffee, 250 ml of milk and 7.5 g of sugar were 
added to the pan and boiled for three minutes. Then 7.5 g of coffee analogue powder was added and again 
boiled for two minutes before being sieved into a coffee mug. To formulate cold coffee, 250 ml of milk, 22.05 
g of sugar, and 7.5 g of coffee analogue powder were added to the pan, churned with a hand mixer, and then 
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sieved into a coffee mug. For the preparation of ice cream (kulfi), 1 litre of milk was taken and 100 g of 
sugar was added to it. Then boil it till the consistency becomes thick and it turns a light yellow in color. It 
was kept at 0 ˚C for 12 hours. After 12 hours, 5 g of coffee analogue powder and 5 g of almond (small pieces) 
were added to it and kept it in the candy tank for 15-20 minutes. After that, store it in cold storage at a 
temperature of -25 to -30 ˚C. 
Sensory evaluation and consumer acceptability 
The sensory evaluation was carried out to assess various aspects such as colour, appearance, consistency, 
aroma, taste, flavour, and overall acceptability. In the laboratory of the department of food science and 
nutrition, sensory evaluations of prepared items were scored using a nine-point hedonic scale ranging from 
extremely like to extremely dislike (9 = like extremely, 1 = dislike extremely) [30]. Selected panel members 
conducted sensory evaluation. The panel members were selected with the help of sensitivity threshold test. 
A group of 25 panel members for hot coffee, 32 panel members for cold coffee, and 50 panel members for 
ice cream (kulfi) were selected. 
Statistical analysis 
Mean, standard deviation and standard error were calculated for the nutritional and anti-nutritional 
composition of coffee analogue and commercial coffee powder. The student's t-test was used to assess the 
difference in quality parameters between coffee analogue and commercial coffee powder in nutrition, anti-
nutritional and consumer acceptability. SPSS (17.0) [Chicago, USA] was used for statistical analysis. The P-
value (p<0.05) was considered as statistical significance. 
 
RESULTS 
Table I shows the nutrient content of developed soy coffee powder and commercial Robusta coffee powder. 
This developed soy based coffee analogue powder contains 2.01 % moisture, 7.37 g fibre, 16.7 g fat, 4.76 g 
ash, 24.44 g protein, 44.73 g carbohydrate and 426.98 Kcal energy while commercial Robusta coffee 
powder contains 4.21 % moisture, 5.29 g fibre, 8.31 g fat, 2.01 g ash, 8.78 g protein, 54.29 g carbohydrate 
and 327.07 Kcal energy.  
Figure 2 indicates that raw soybean contains 42.2 mg amount of tannin and 1-hour salt-roasted soybeans 
have 24.4 mg amount of tannin and the amount of phytic acid in raw soybean and in 1-hour salt-roasted 
soybeans was respectively found to be 300 mg and 43.5 mg. 
Therefore, we can conclude that the amount of tannin and phytic acid in the soy based coffee analogue is 
significantly lower than raw soybeans. 
According to Table 2, the developed soy coffee powder and commercial coffee powder had caffeine 
concentrations of 687.87 ppm and 1609.18 ppm, respectively. Therefore, it can be concluded that the 
developed soy coffee powder has significantly less caffeine than commercial coffee powder (p<0.05). 
Organoleptic qualities of developed coffee products 
Sensory evaluation was performed to check the acceptability of developed products. Figure 3 indicates that 
overall acceptability of hot coffee, cold coffee and ice cream (kulfi) were 7.71, 8.05 and 8.58 respectively. 
These results revealed that ice cream (kulfi) was the most accepted product of all three products. 
The results from the salt roasting for one hour at 160˚ C method are shown above. They include the 
acceptability index (percent), minimum overall acceptability score, and maximum overall acceptability 
score of a developed product. Hot coffee had an acceptance rate of 85.66 percent. The minimum and 
maximum scores for overall acceptance in hot coffee were 4 and 9, respectively. The cold coffee 
acceptability index was 89.44 percent, with a minimum score of 7 and a maximum score of 9. 95.33 percent 
of panel members accepted the ice cream (kulfi), with a minimum score of 7 and a maximum score of 9. 
Total 25 observations were taken for the sensory evaluation of hot coffee, 32 observations were taken for 
cold coffee and 50 observations were taken for ice cream (kulfi). Here we can observe that the cold coffee 
has a higher acceptability than the hot coffee and ice cream (kulfi) has higher acceptability than both cold 
coffee and hot coffee. 
 
DISCUSSION 
Coffee is among the world's most popular beverages. Coffee is made from coffee beans. Coffee is also known 
as an energy drink because it eliminates lethargy in our body [31]. Coffee, in addition to being a stimulant, 
has a distinct aroma and antioxidant content (CGA). Caffeine, on the other hand, has detrimental health 
consequences. Caffeine use can also cause hypertension, anxiety, and tachycardia [32]. 
A coffee analogue is a non-caffeine product that is used to modify coffee drinks without changing the overall 
flavour of coffee [33]. The roasting procedure used on coffee analogues is essential for achieving aroma and 
flavour characteristics similar to coffee [34]. Soybean is high in nutrients and has several health benefits. It 
is also utilised as an adulterant in commercially available coffee [35]. As a result, we made an effort to 
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formulate a soy-based coffee analogue that is identical to commercially available coffee in terms of colour, 
appearance, flavour, aroma, taste and consistency. 
The proximate composition is an important characteristic for determining the quality of raw materials. In 
the present study, we have observed that developed soy based coffee analogue has significantly higher 
amount of fibre, fat, protein, carbohydrate and energy value as compared to commercially available robusta 
coffee (p<0.05). While carbohydrates are source of energy, fibre is a crucial component of a diet that is 
required for digestive health [36]. This suggests that, when it comes to proximate composition, soy based 
coffee analogue is superior to robusta coffee.  
Vegetables naturally contain the polyphenolic compounds known as tannins. Tannin has antinutritional 
properties because it forms complexes with small nutrients like phosphorus, calcium, magnesium, and 
others as well as significant nutrients like carbohydrates and proteins, making them unavailable for 
utilisation by the body [37, 38]. Moreover, it combines with the enzymes needed for the breakdown of 
pectins, proteins, and carbohydrates, preventing them from functioning and lowering the food's nutritious 
value [39]. The main source of phosphorus storage in seeds is phytic acid (PA), which accounts for up to 
80% of the total phosphorus in seeds and up to 1.5% of their dry weight. Ca, Fe, K, Mg, Mn, and Zn metallic 
cations are forcefully bound by the negatively charged phosphate in phytic acid, becoming insoluble and 
unavailable as dietary components [40]. 
In this study, we found that amount of tannin and phytic acid in soy-based coffee analogue was lower than 
raw soybean, which indicates that processing methods like boiling and roasting have reduced the amount 
of anti-nutritional factors like tannin and phytic acid from soybeans. Similar types of results were obtained 
by (YADAV et al., 2017). Soaking and roasting also increases the protein, carbohydrate, fat, calories as well 
as overall digestibility by lowering the amount of tannin and phytic acid [41, 42]. The amount of caffeine is 
also lower in the formulated soy-based coffee analogue than commercial robusta coffee. 
Overall acceptability observed in this study was 85.66% for cold coffee, 89.44% for hot coffee and 95.33% 
for ice cream which were in line with previously conducted study by Khider et al., 2021 who found that 
compared to using Nescafe and other coffee powders, adding 3% roasted date seed powder to ice cream 
enhanced its flavour and texture [43]. 
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Table 1: Nutrient composition of developed soy coffee product and Commercial Robusta coffee beans 
Nutrients Soy coffee powder Commercial 

Robusta coffee powder 
Moisture (%) 2.01±0.01a 4.21±0.50b 

Fibre (g) 7.37±0.31a 5.29±0.29a 
Fat (g) 16.7±0.59b 8.31±0.63a 
Ash (g) 4.76±0.92b 2.01±0.31a 

Protein (g) 24.44±2.37b 8.78±0.21a 
Carbohydrate (g) 44.73±5.43a 54.29±9.24b 

Energy (Kcal) 426.98±21.20b 327.07±15.30a 

Values with different alphabet within same row differs significantly (p<0.05). Student ‘t’ test was used to 
assess the difference in nutritional composition of two samples. 

 
 Fig. 2 Comparison of anti-nutritional factors in raw soybeans and soy based coffee analogue 

Table 2:Caffeine concentration (ppm) in soy coffee and commercial coffee Powder 
Sr. no Sample Caffeine conc. (ppm) P value 

1 Soy coffee 687.87±33.61 0.005 
2 Commercial 

coffee powder 
1609.18±31.83 

 

 
HC = Hot coffee, CC = Cold coffee, IC = Ice-cream 

Fig. 3. Sensory acceptability of developed products 
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Table 3:  Details of sensory analysis of developed product 

    Acceptability index (%) = overall acceptability score * 100 / 9 (maximum score) 
Values with different alphabet within same column differs significantly (p<0.05). Student ‘t’ test was used 
to   assess the difference in nutritional composition of two samples. 
 
CONCLUSION 
Overall it can be concluded that NaHCO₃ treatment and salt roasting at 160˚C temperature for one hour was 
found to be the best method to develop soy powder which resembles in aroma and flavour of the Robusta 
coffee powder. Therefore the roasted soybean powder obtained from the above mentioned process can be 
successfully used to develop a coffee analogue with a ratio of 1:1 with Robusta coffee powder without 
compromising the taste, appearance and aroma of the coffee.  
The coffee substitute made from soybeans was discovered to be significantly more nutritionally balanced 
than commercial coffee powders, with higher protein and mineral content and lower caffeine content 
(p<0.05). When compared to raw soybean, the anti-nutritional factors were found to be significantly lower. 
Coffee-flavored ice cream, hot coffee, and cold coffee can all be made using the newly created soy coffee 
powder. The sensory qualities of the products made with soy coffee powder scored higher than 7.0 on a 
hedonic scale with little variation, indicating that consumers liked all three of the finished products. Hot 
coffee had a consumer acceptability index of 85.66 percent, cold coffee had an acceptability index of 89.44 
percent, and ice cream had an acceptability index of 95.33 percent. 
 
REFERENCES 
1. Samoggia, A., & Riedel, B. (2018). Coffee consumption and purchasing behavior review: Insights for further 

research. Appetite, 129, 70-81. 
2. Coffee Market Report (2021). Global $100+ Billion Market Growth, Trends, COVID-19 Impacts, and Forecasts to 

2026. ResearchAndMarkets.com. https://www.businesswire.com/news /home/20210601005832/en / Coffee- 
Market-Report-2021---Global-100-Billion-Market-Growth-Trends-COVID-19-Impacts-and- Forecasts-to-2026---
ResearchAndMarkets.com 

3. Kale, L. B., & Reddy, K. J. (2017). A study on caffeine consumption and its association with stress and appetite 
among call centre employees in Mumbai city, India. International Journal of Community Medicine and Public 
Health, 4(3), 835-840. 

4. Van Der Hoeven, T., Browne, J. L., Uiterwaal, C. S., Van Der Ent, C. K., Grobbee, D. E., & Dalmeijer, G. W. (2017). 
Antenatal coffee and tea consumption and the effect on birth outcome and hypertensive pregnancy disorders. PloS 
one, 12(5), e0177619. 

5. Husted, C. (2016). Powering up or stressing out?: a look at the effects of caffeine on stress in college-aged 
youth. Journal of Interdisciplinary Graduate Research, 2(1), 3. 

6. Gierach, G. L., Freedman, N. D., Andaya, A., Hollenbeck, A. R., Park, Y., Schatzkin, A., & Brinton, L. A. (2012). Coffee 
intake and breast cancer risk in the nih‐aarp diet and health study cohort. International Journal of Cancer, 131(2), 
452-460. 

7. Goode, P. S., Burgio, K. L., Richter, H. E., & Markland, A. D. (2010). Incontinence in older women. Jama, 303(21), 
2172-2181.  

8. Camilleri, M., & Brako, A. N. (2017). Role of Nutrition in Understanding Common Gastrointestinal 
Disorders. Nutrition Guide for Physicians and Related Healthcare Professionals, 129-138. 

9. Paula, T. D. M. D. E., Shang, F. L. T., Chiarini-Garcia, H., & Almeida, F. R. C. L. (2017). Caffeine intake during 
pregnancy: what are the real evidences. Journal of Pharmacy and Pharmacology, 5, 249-260. 

10. Greenwood, D. C., Alwan, N., Boylan, S., Cade, J. E., Charvill, J., Chipps, K. C., ... & Wild, C. P. (2010). Caffeine intake 
during pregnancy, late miscarriage and stillbirth. European journal of epidemiology, 25, 275-280. 

11. Celik, T., Iyisoy, A., & Amasyali, B. (2010). The effects of coffee intake on coronary heart disease: ongoing 
controversy. International journal of cardiology, 144(1), 118. 

12. Chadwick, A. E., Zoccola, P. M., Figueroa, W. S., & Rabideau, E. M. (2016). Communication and stress: Effects of hope 
evocation and rumination messages on heart rate, anxiety, and emotions after a stressor. Health 
communication, 31(12), 1447-1459. 

Processing Product No. of 
observation 

Average 
Score 

SD Min 
Score 

Max 
Score 

Acceptability index % 

Salt Hot 25 7.71 0.13 4 9 85.66%a 
roasting for coffee       
1 hour   at Cold 32 8.05 0.35 7 9 89.44%b 

160˚ C coffee       
 Ice 50 8.58 0.60 7 9 95.33%c 
 cream       
 (kulfi)       

https://www.businesswire.com/news


ABR Vol Spl Issue 1, 2023                                                                           326 | P a g e                          © 2023 Author 

13. Donejko, M., Przylipiak, A., Rysiak, E., Miltyk, W., Galicka, E., Przylipiak, J., ... & Surazynski, A. (2015). Hyaluronic 
acid abrogates ethanol-dependent inhibition of collagen biosynthesis in cultured human fibroblasts. Drug Design, 
Development and Therapy, 9, 6225. 

14. Liu, H., Yao, K., Zhang, W., Zhou, J., Wu, T., & He, C. (2012). Coffee consumption and risk of fractures: a meta-
analysis. Archives of Medical Science, 8(5), 776-783. 

15. Kim, B., Nam, Y., Kim, J., Choi, H., & Won, C. (2012). Coffee consumption and stroke risk: a meta-analysis of 
epidemiologic studies. Korean journal of family medicine, 33(6), 356. 

16. Palatini, P., Ceolotto, G., Ragazzo, F., Dorigatti, F., Saladini, F., Papparella, I., ... & Santonastaso, M. (2009). CYP1A2 
genotype modifies the association between coffee intake and the risk of hypertension. Journal of 
hypertension, 27(8), 1594-1601. 

17. Pourshahidi, L. K., Navarini, L., Petracco, M., & Strain, J. J. (2016). A comprehensive overview of the risks and 
benefits of coffee consumption. Comprehensive reviews in food science and food safety, 15(4), 671-684. 

18. Abera, G., Wolde-Meskel, E., & Bakken, L. R. (2014). Unexpected high decomposition of legume residues in dry 
season soils from tropical coffee plantations and crop lands. Agronomy for sustainable development, 34, 667-676. 

19. Juliano, L. M., Huntley, E. D., Harrell, P. T., & Westerman, A. T. (2012). Development of the caffeine withdrawal 
symptom questionnaire: caffeine withdrawal symptoms cluster into 7 factors. Drug and alcohol 
dependence, 124(3), 229-234.  

20. Longvah, T., An̲antan̲, I., Bhaskarachary, K., Venkaiah, K., & Longvah, T. (2017). Indian food composition tables (pp. 
2-58). Hyderabad: National Institute of Nutrition, Indian Council of Medical Research. 

21. Yoon, G. A., & Park, S. (2014). Antioxidant action of soy isoflavones on oxidative stress and antioxidant enzyme 
activities in exercised rats. Nutrition research and practice, 8(6), 618-624. 

22. Jayachandran, M., & Xu, B. (2019). An insight into the health benefits of fermented soy products. Food 
chemistry, 271, 362-371. 

23. Srikanth, S., & Chen, Z. (2016). Plant protease inhibitors in therapeutics-focus on cancer therapy. Frontiers in 
Pharmacology, 7, 470. 

24. Dukariya, G., Shah, S., Singh, G., & Kumar, A. (2020). Soybean and its products: Nutritional and health 
benefits. Journal of Nutritional Science and Healthy Diet, 1(2), 22-29. 

25. Feldsine, P., Abeyta, C., & Andrews, W. H. (2002). AOAC International methods committee guidelines for validation 
of qualitative and quantitative food microbiological official methods of analysis. Journal of AOAC 
international, 85(5), 1187-1200. 

26. Barbano, D. M., Clark, J. L., Dunham, C. E., & Flemin, R. J. (1990). Kjeldahl method for determination of total nitrogen 
content of milk: collaborative study. Journal of the Association of Official Analytical Chemists, 73(6), 849-859. 

27. Latta, M., & Eskin, M. (1980). A simple and rapid colorimetric method for phytate determination. Journal of 
Agricultural and Food Chemistry, 28(6), 1313-1315. 

28. Price, M. L., Van Scoyoc, S., & Butler, L. G. (1978). A critical evaluation of the vanillin reaction as an assay for tannin 
in sorghum grain. Journal of agricultural and food chemistry, 26(5), 1214-1218. 

29. Wanyika, H. N., Gatebe, E. G., Gitu, L. M., Ngumba, E. K., & Maritim, C. W. (2010). Determination of caffeine content 
of tea and instant coffee brands found in the Kenyan market. African journal of food science, 4(6), 353-358. 

30. Wichchukit, S., & O'Mahony, M. (2015). The 9‐point hedonic scale and hedonic ranking in food science: some 
reappraisals and alternatives. Journal of the Science of Food and Agriculture, 95(11), 2167-2178. 

31. Alsunni, A. A. (2015). Energy drink consumption: beneficial and adverse health effects. International journal of 
health sciences, 9(4), 468. 

32. Tuomilehto, J. (2013). Coffee and health. Duodecim; Laaketieteellinen Aikakauskirja, 129(13), 1398-1405. 
33. Švarc-Gajić, J., Cvetanović, A., Segura-Carretero, A., Mašković, P., & Jakšić, A. (2017). Functional coffee substitute 

prepared from ginger by subcritical water. The Journal of Supercritical Fluids, 128, 32-38. 
34. Caballero, B., Finglas, P., & Toldrá, F. (2015). Encyclopedia of food and health. Academic Press. 
35. de Carvalho Couto, C., Freitas-Silva, O., Morais Oliveira, E. M., Sousa, C., & Casal, S. (2021). Near-infrared 

spectroscopy applied to the detection of multiple adulterants in roasted and ground Arabica coffee. Foods, 11(1), 
61. 

36. Adebisi, A. A., Malebogo, L., & Aderibigbe, O. R. (2019). Proximate, Antioxidant And Sensory Properties Of Coffee 
Substitute Developed From Seeds Of Adansonia Digitata L. And Phoenix Dactylifera L. African Journal of Science 
and Nature, 9, 11-14. 

37. Waghorn, G. C., Shelton, I. D., McNabb, W. C., & McCutcheon, S. N. (1994). Effects of condensed tannins in Lotus 
pedunculatus on its nutritive value for sheep. 2. Nitrogenous aspects. The journal of agricultural science, 123(1), 
109-119. 

38. Hagerman, A. E., Riedl, K. M., Jones, G. A., Sovik, K. N., Ritchard, N. T., Hartzfeld, P. W., & Riechel, T. L. (1998). High 
molecular weight plant polyphenolics (tannins) as biological antioxidants. Journal of agricultural and food 
chemistry, 46(5), 1887-1892. 

39. Sharma, K., Kumar, V., Kaur, J., Tanwar, B., Goyal, A., Sharma, R., ... & Kumar, A. (2021). Health effects, sources, 
utilization and safety of tannins: A critical review. Toxin Reviews, 40(4), 432-444. 

40. Bohn, L., Meyer, A. S., & Rasmussen, S. K. (2008). Phytate: impact on environment and human nutrition. A challenge 
for molecular breeding. Journal of Zhejiang University Science B, 9(3), 165-191. 

41. YADAV, L., & BHATNAGAR, V. (2017). Effect of soaking and roasting on nutritional and anti-nutritional components 
of chickpea (anti-nutritional components of chickpea (Pratap-14). The Bioscan, 12, 771-774. 



ABR Vol Spl Issue 1, 2023                                                                           327 | P a g e                          © 2023 Author 

42. Fikry, M., Yusof, Y. A., Al-Awaadh, A. M., Rahman, R. A., Chin, N. L., Mousa, E., & Chang, L. S. (2019). Effect of the 
roasting conditions on the physicochemical, quality and sensory attributes of coffee-like powder and brew from 
defatted palm date seeds. Foods, 8(2), 61. 

43. Khider, M., Ahmed, N., & Metry, W. A. (2021). Functional ice cream with coffee-related flavor. Food and Nutrition 
Sciences, 12(8), 826-847. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright: © 2023 Author. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly 
cited.   


