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Abstract 

Coffee is one of the most popular and consumed beverage worldwide both for the organoleptic characteristics and for 

the bioactive compounds’ content. Previous studies have shown that despite some risks it brings to health, it is useful in 

preventing cardiovascular diseases, liver diseases and hyperglycemia, and adding creams based on milk proteins helps 

to preserve its antioxidant activity after digestion. 

The content of total phenolics, flavonoids, tannins and the antioxidant activity were assessed in ten commercially 

soluble coffee samples. The results showed that the total phenolics content ranged from 1783.45 to 2061.30 mg gallic 

acid 100-1 g, the total flavonoids content ranged from 7637.55 to 13373.67 mg quercitin 100-1 g and condensed tannins 

level ranged from 1701.21 to 2176.57 mg catechin 100-1 g. The total antioxidant activity varied from 5513.84 to 

7905.11 mg ascorbic acid 100-1 g. The differences found among the investigated samples containing 100% Coffea 

arabica might be due to the different bean processing. Despite these variations, instant coffees represent an additional 

source of bioactive compounds with antioxidant properties.  
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1. INTRODUCTION  

There is a common agreement among researchers that a diet rich in fruits and vegetables has 

beneficial effects on human health, based on the phytochemical composition of plant foods. Other 

foods, such as beverages (herbal tea, specific teas, coffee and wine) may contribute to the intake of 

antioxidant compounds (Ricci et al., 2018). 

Coffee is one of the world’s most famous beverage (Alves et al., 2021). Beside caffeine, coffee 

beans (Coffea arabica, Coffea canephora) are rich sources of valuable compounds, such as 

minerals, glucans, mannans, lignin, pectins, proteins, oils, enzymes and polyphenols, in particular 

chlorogenic acid (Trugo, 2003, Hutachok et al., 2021), but also gallic acid, rutin and caffeic acid 

(Hutachok et al., 2021).  

According to Tsirimiagkou et al. (2021), a moderate consumption of coffee can support the 

elasticity of the arteries, reducing the chances of developing diseases of the circulatory system, but 

also to protect the body from developing chronic liver disease (Kennedy et al., 2021). 
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Instant coffee represents a dried water-soluble fraction of roasted coffee, containing mainly soluble 

and aromatic substances of coffee. It was shown that instant coffees contain higher amounts of total 

phenolics and caffeine compared to green Robusta coffee (Pérez-Hernández et al., 2012). Gajić et 

al. (2022) concluded that in order to promote its sale among the people interested in health or who 

are more powerful from a financial point of view, the emphasis should be placed on the content of 

natural ingredients beneficial to the well-being, but also on finding a sustainable way of packaging 

coffee. 

The presence of bioactive compounds in coffee, in particular polyphenolic ones, determines 

beneficial human health effects, such as protective role against oxidative stress, hypoglycemic, 

antiviral and hepatoprotective properties (Farah and Donangelo, 2006). Instant coffee with added 

chlorogenic acid proved to have a stronger effect in reducing glucose adsorption than the classic 

one (Thom, 2007). 

Despite the benefits it could have, coffee consumption also raises some health issues. For example, 

the coffee contamination with the mycotoxin ochratoxin A (OTA) is associated with a higher risk of 

cancer development, instant coffee showing a greater nephrotoxic effect than the classic one 

(Yazdanfar et al., 2022). Zapaśnik et al. (2022) observed that instant coffee also presents an isomer 

of OTA, namely 2′R-OTA (2′R-ochratoxin A), both compounds being identified in higher amounts 

than in roasted coffee or cocoa. Furthermore, women's consumption of instant coffee could increase 

the risk of developing breast cancer (Lee et al., 2019). 

Instant coffee will never be able to reach the quality of natural coffee, which is much safer for 

regular consumption due to its lower cadmium and lead content (Winiarska-Mieczan et al., 2023). 

Yu et al. (2021) observed that without the addition of skim milk or creams based on milk proteins, 

instant coffee loses a considerable part of its antioxidant potential after digestion. 

According to Wuerges et al. (2020), depending on the procedure of harvesting and preparation of 

coffee beans, but also on the technique of obtaining the drink and the characteristics of the 

production process (Alves et al., 2021, Bastian et al., 2021), the bioactivity of coffee and the content 

of unwanted compounds can be different (Wuerges et al., 2020, Alves et al., 2021). Thus, instant 

coffee proved to have a lower content of diterpenes than other types of coffee (Wuerges et al., 

2020).   

The processing of green beans highly influences the content of specific compounds, which may 

decrease during roasting (Cortés-Macías et al., 2022). Also, other compounds (volatiles, polymers) 

may occur as a result of the Maillard reactions (Starowicz and Zieliński, 2019). During brewing of 

ground roasted coffee, polar compounds including volatiles responsible for taste and flavor are 

extracted (Cordoba et al., 2020). Depending on the brewing conditions, in particular temperature, 

the final beverage may present different bioactive composition (Cordoba et al., 2020, Bastian et al., 

2021).  

The aim of the present study was to investigate the content of phenolics, flavonoids and tannins of 

ten different commercially soluble coffee samples. The total antioxidant activity, measured by ferric 

reducing antioxidant power (FRAP) assay was also performed. 

 

2. MATERIALS AND METHODS  

Sample preparation 

A number of 10 samples of instant coffees produced by different manufacturers and purchased from 

local markets, was investigated. The analyzed samples were selected from the following brands: 
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Doncafé (1-3), Jacobs (4-5), Nescafé (6), Amigo (7), Fortuna (8), Globo Café (9) and Tchibo (10). 

The commercial soluble coffee samples were dissolved in water at 85°C just before analysis.  

Determination of total phenolics 

The total phenolics content of instant coffees was determined by Follin-Ciocalteu assay (Singleton 

and Rossi, 1965). Values were calculated based on a standard calibration curve of gallic acid (GAE) 

and expressed as mg GAE 100g-1 DM. 

Determination of total flavonoids  

The total flavonoids content of instant coffees was determined by colorimetric method (Bag et al., 

2015). Values were calculated based on a standard calibration curve of quercetin and expressed as 

mg quercetin 100g-1 DM.  

Determination of total condensed tannins 

 The tannin content of instant coffees was determined by the method of Broadhurst et al. 

(Broadhurst and Jones, 1978). Values were calculated based on a standard calibration curve of 

catechin and expressed as mg catechin 100g-1 DM. 

Antioxidant activity 

The antioxidant activity of instant coffees was determined by ferric reducing antioxidant power 

(FRAP) assay according to Benzie and Strain (Benzie and Strain, 1996). 

Statistical analysis  

All measurements were performed in duplicate. Results were calculated and expressed as mean ± 

standard deviation. The existence of possible correlations and glm models between variables were 

analyzed using R 4.2.0 software. 

 

3. RESULTS AND DISCUSSIONS  

The results regarding the total concentration of significant antioxidant compounds of the 

polyphenolic structure (flavonoids, phenolics, tannins) of ten instant coffee samples from 

commercially coffees prepared in water, as described on the label of manufacturer, are shown in 

Table 1. 

 
Table 1. Total content of polyphenolic-based bioactive compounds in instant coffee samples (mean value±SD). 

Sample  Total phenolics 

(mg GAE 100g-1) 

Total flavonoids 

(mg quercetin 100g-1) 

Total tannins 

(mg catechin 100g-1) 

1 2015.18±8.13 9963.55±37.07 1984.41±3.07 

2 1880.92±5.72 10548.11±3.09 1874.21±2.14 

3 1839.11±4.25 7953.69±71.96 2053.78±7.65 

4 1961.39±9.00 9636.80±106.74 2075.05±6.13 

5 1841.67±2.04 8758.99±5.27 1963.75±8.87 

6 1849.22±6.87 8343.65±24.71 1851.26±3.72 

7 1854.20±5.84 13373.67±83.10 2031.44±2.95 

8 1783.45±5.34 10373.15±225.69 2176.57±1.38 

9 1839.12±12.70 10489.11±1.06 1701.21±3.11 

10 2061.30±10.25 7637.55±7.07 1948.69±3.32 

 

Coffee pulp and seed contain high amounts of non-flavonoid compounds (chlorogenic acids) and 

lower amounts of flavonoids (Farah and Donangelo, 2006). These authors reported a large variation 

of the content of total chlorogenic acids (CGA) from 0.6 to 10.7 g CGA 100g-1  DM, in 13 
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commercial instant coffees, due to their composition (blends) and processing (roasting degree). 

Other authors reported high content of total phenolics in instant coffee from Robusta beans 

(143.99±9.92 mg chlorogenic acid g-1) (Pérez-Hernández et al., 2012). The analysis of Arabica 

instant 100% coffee showed a content of 57.47±11.24 μg GAE ml-1 total phenolics and 1.02±0.05 

μg quercetin ml-1 total flavonoids which were higher than Arabica instant coffee Crema Gold 

(31.24±18.07 μg GAE ml-1 total phenolics and 0.91±0.01 μg quercetin ml-1 total flavonoids) 

(Hudáková et al., 2016). These authors found that lower contents of flavonoids and phenolics are 

extracted in instant coffee samples compared to roasted/green ground coffees. Regarding the 

tannins content, it was reported that a cup of instant coffee may provide between 111 and 128 mg of 

tannins (Janssen et al., 1996). Other authors reported a content of 4.3% tannins in instant coffee 

(Berdanier, 2011). Our results showed much lower amounts of total tannins below 2% (mean value 

1966.04 mg catechin 100g-1) than the other reported studies. According to Thakur et al. (2019), the 

presence of a low level of such anti-nutritional compounds can have beneficial effects on human 

health such as reducing blood glucose. According to Thakur et al. (2019), the presence of a low 

level of such anti-nutritional compounds can have beneficial effects on human health such as 

reducing blood glucose. 

The results regarding the total antioxidant activity of investigated samples as measured by FRAP 

and presented in Figure 1, showed high values in samples 3, 8 and 10 (between 7830.92 and 

7905.11 mg ascorbic acid 100g-1). The lowest total antioxidant activity was registered in sample 6 

(5513.84 mg ascorbic acid 100g-1).  

 
Figure 1. The total antioxidant activity of instant coffees, as measured by FRAP assay. 

 

The antioxidant activity of instant coffees was investigated by other authors, using different assays 

than the FRAP used in our study. A research on 33 samples of Brazilian commercial soluble coffees 

showed high radical scavenging activity as measured by ABTS method, in particular in regular 

samples compared to Gourmet coffees (Marcucci et al. 2017). Another study described higher 

antioxidant activity by ABTS assay of instant coffees than the green Robusta beans (Pérez-

Hernández et al., 2012). 

We found a moderate positive correlation between the content of total tannins and FRAP activity 

(R= 0.5011), but the result is not significant at p<0.05. 
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In order to analyze the correlations between the content of polyphenols, tannins and flavonoids of 

the samples, the correlation matrix, found in Table 2, was built. 

 
Table 2. The correlation matrix between the content of total phenolics, tannins and flavonoids 

  Total phenolics Total tannins Total flavonoids 

Total phenolics 1.00 -0.03 -0.29 

Total tannins -0.03 1.00 0.07 

Total flavonoids -0.29 0.07 1.00 

 

All three variables presented a normal distribution, therefore the Pearson correlation was used. The 

correlations between the amount of total phenols and tannins (p = 0.9384), between total flavonoids 

and tannins (p = 0.8560) and between flavonoids and phenols (p = 0.4232) proved no significance 

for the investigated samples. Instead, the GLM analysis, with Gamma distribution and "log" link 

function, showed a significant relationship between the antioxidant activity analyzed by FRAP of 

the coffee samples and the flavonoid content, the first one increasing by 1.000083 for each mg 

quercetin/100g DW added. . Luximon-Ramma et al. (2005) reported a weak relationship between 

the two variables. The total phenolics and the tannin content do not significantly explain the 

variation in the antioxidant activity in this case, compared to other reported studies (Luximon-

Ramma et al., 2005, Jeng et al., 2010). 

 

4. CONCLUSIONS 

Instant coffees may constitute an important source of antioxidant compounds of polyphenolic 

structure. 

Ten samples of commercially instant coffee were investigated for the content of total phenolics, 

flavonoids and tannins, and total antioxidant activity as measured by FRAP assay. The results 

showed an average content of 1892.56 mg GAE 100g-1  phenolics, 9707.82 mg quercetin 100g-1 

flavonoids and 1966.04 mg catechin 100g-1  tannins. Doncafé and Tchibo samples showed the 

highest phenolics content, while Amigo samples registered the highest level of flavonoids. The 

sample Globo Café showed the lowest tannin content. The mean value of the total antioxidant 

activity in all samples was 6914.78 mg ascorbic acid 100g-1. Fortuna, Doncafé and Tchibo samples 

showed the highest antioxidant activity. 

 
5. REFERENCES  

Alves, R. P., Antoniosi Filho, N. R., Lião, L. M., Flores, I. S. (2021). Evaluation of the Metabolic Profile of Arabica 

Coffee via NMR in Relation to the Time and Temperature of the Roasting Procedure. Journal of the Brazilian 

Chemical Society, 32, 123-136. 

Bag, G. C., Grihanjali Devi, P., Bhaigyabati, T. (2015). Assessment of total flavonoid content and antioxidant activity 

of methanolic rhizome extract of three Hedychium species of Manipur Valley. International Journal of 

Pharmaceutical Sciences Review and Research, 30, 154-159. 

Bastian, F., Hutabarat, O. S., Dirpan, A., Nainu, F., Harapan, H., Emran, T. B., Simal-Gandara, J. (2021). From 

plantation to cup: Changes in bioactive compounds during coffee processing. Foods, 10(11), 2827. 

Benzie, I. F. F., Strain, J. J. (1996). The ferric reducing ability of plasma (FRAP) as a measure of antioxidant power – 

the FRAP assay. Analytical Biochemistry, 239, 70–76. 

Berdanier, C. D. (2011). CRC Desk reference for Nutrition. CRC Press, 404. 

Broadhurst, R. B., Jones, W. T. (1978). Analysis of condensed tannins using acidified vanillin. Journal of the Science of 

Food and Agriculture, 48(3), 788–794. 

https://doi.org/10.47068/ctns.2023.v12i23.036
http://www.natsci.upit.ro/
mailto:simona.oancea@ulbsibiu.ro


 
 Current Trends in Natural Sciences 

Vol. 12, Issue 23, pp. 298-304, 2023 

https://doi.org/10.47068/ctns.2023.v12i23.036 

 

 Current Trends in Natural Sciences (on-line)                               Current Trends in Natural Sciences (CD-Rom)  

 ISSN: 2284-953X                                                   ISSN: 2284-9521 

 ISSN-L: 2284-9521                                                                                        ISSN-L: 2284-9521 

 
 

 
http://www.natsci.upit.ro  
*Corresponding author, E-mail address: simona.oancea@ulbsibiu.ro  

303 

Cordoba, N., Fernandez-Alduenda, M., Moreno, F. L., Ruiz, Y. (2020). Coffee extraction: A review of parameters and 

their influence on the physicochemical characteristics and flavour of coffee brews. Trends in Food Science & 

Technology, 96, 45-60. 

Cortés-Macías, E. T., López, C. F., Gentile, P., Girón-Hernández, J., López, A. F. (2022). Impact of post-harvest 

treatments on physicochemical and sensory characteristics of coffee beans in Huila, Colombia. Postharvest 

Biology and Technology, 187, 111852. 

Farah, A., Donangelo, C. M. (2006). Phenolic compounds in coffee, Brazilian Journal of Plant Physiology, 18(1), 23-

36. 

Gajić, T., Raljić, J. P., Blešić, I., Aleksić, M., Petrović, M. D., Radovanović, M. M., Vuković, D. B., Sikimić, V., Pivac, 

T., Kostić, M., Sekulić, D., Vukolić, D., Penić, M., Ivanović, O. M. (2022). Factors That Influence Sustainable 

Selection and Reselection Intentions Regarding Soluble/Instant Coffee—The Case of Serbian Consumers. 

Sustainability, 14(17), 10701. 

Hudáková, J., Marcinčáková, D., Legáth, J. (2016). Study of antioxidant effects of selected types of coffee. Folia 

veterinaria, 60(3), 34-38.  

Hutachok, N., Koonyosying, P., Pankasemsuk, T., Angkasith, P., Chumpun, C., Fucharoen, S., Srichairatanakool, S. 

(2021). Chemical analysis, toxicity study, and free-radical scavenging and iron-binding assays involving coffee 

(Coffea arabica) extracts. Molecules, 26(14), 4169. 

Janssen, M. M. T., Put, H. M. C., Nout, M. J. R. (1996). Natural toxins. In J. de Vries, ed., Food safety and toxicity (pp. 

8-36), CRC Press. 

Jeng, T. L., Shih, Y. J., Wu, M. T., Sung, J. M. (2010). Comparisons of flavonoids and anti-oxidative activities in seed 

coat, embryonic axis and cotyledon of black soybeans. Food Chemistry, 123(4), 1112-1116. 

Kennedy, O. J., Fallowfield, J. A., Poole, R., Hayes, P. C., Parkes, J., Roderick, P. J. (2021). All coffee types decrease 

the risk of adverse clinical outcomes in chronic liver disease: A UK Biobank study. BMC Public Health, 21(1), 

1-14. 

Lee, P. M. Y., Chan, W. C., Kwok, C. C. H., Wu, C., Law, S. H., Tsang, K. H., Yu, W. C., Yeung, Y. C., Chang, L. D. 

J., Wong, C. K. M., Wang, F., Tse, L. A. (2019). Associations between coffee products and breast cancer risk: a 

case-control study in Hong Kong Chinese women. Scientific Reports, 9(1), 12684. 

Luximon-Ramma, A., Bahorun, T., Crozier, A., Zbarsky, V., Datla, K. P., Dexter, D. T., Aruoma, O. I. (2005). 

Characterization of the antioxidant functions of flavonoids and proanthocyanidins in Mauritian black teas. Food 

research international, 38(4), 357-367. 

Marcucci, C. T., Eloy Dias, R. C., Bortholazzi Almeida, M., de Toledo Benassi, M. (2017). Antioxidant activity of 

commercial soluble coffees, Beverages, 3, 27. 

Pérez-Hernández, L. M., Chávez-Quiroz, K., Medina-Juárez, L.Á., Gámez Meza, N. (2012). Phenolic characterization, 

melanoidins, and antioxidant activity of some commercial coffees from Coffea arabica and Coffea canephora, 

Journal of the Mexican Chemical Society, 56(4), 430-435. 

R Core Development Team. R: A Language and Environment for Statistical Computing, version 4.2.0; R Foundation 

for Statistical Computing: Vienna, Austria, 2022; Available online: http://www.r-project.org (accessed on 6 July 

2022). 

Ricci, A., Parpinello, G. P., Versari, A. (2018). The Nutraceutical Impact of Polyphenolic Composition in Commonly 

Consumed Green Tea, Green Coffee and Red Wine Beverages: A Review. Recent advancement in food science 

and nutrition research, 1(1), 12-27. 

Singleton, V. L., Rossi, J. A. Jr. (1965). Colorymetry of total phenolics with phosphomolybdic-phosphotungstic acid 

reagents. American Journal of Enology and Viticulture, 16, 144−158. 

Starowicz, M., Zieliński, H. (2019). How Maillard reaction influences sensorial properties (color, flavor and texture) of 

food products?. Food Reviews International, 35(8), 707-725. 

Thakur, A., Sharma, V., Thakur, A. (2019). An overview of anti-nutritional factors in food, International Journal of 

Chemical Studies, 7(1), 2472-2479. 

Thom, E. (2007). The effect of chlorogenic acid enriched coffee on glucose absorption in healthy volunteers and its 

effect on body mass when used long-term in overweight and obese people. Journal of International Medical 

Research, 35(6), 900-908. 

Trugo, L.C. (2003). Coffee/Analysis of coffee products. In Caballero B., ed., Encyclopedia of Food Sciences and 

Nutrition. USA: Academic Press, USA.  

https://doi.org/10.47068/ctns.2023.v12i23.036
http://www.natsci.upit.ro/
mailto:simona.oancea@ulbsibiu.ro


 
 Current Trends in Natural Sciences 

Vol. 12, Issue 23, pp. 298-304, 2023 

https://doi.org/10.47068/ctns.2023.v12i23.036 

 

 Current Trends in Natural Sciences (on-line)                               Current Trends in Natural Sciences (CD-Rom)  

 ISSN: 2284-953X                                                   ISSN: 2284-9521 

 ISSN-L: 2284-9521                                                                                        ISSN-L: 2284-9521 

 
 

 
http://www.natsci.upit.ro  
*Corresponding author, E-mail address: simona.oancea@ulbsibiu.ro  

304 

Tsirimiagkou, C., Basdeki, E. D., Korovesi, A. A. K., Chairistanidou, C., Ouamer, D. S., Argyris, A., Sfikakis, P. 

P., Karatzi, K., Protogerou, A. D. (2021). Habitual consumption of instant coffee is favorably associated with 

arterial stiffness but not with atheromatosis. Clinical Nutrition ESPEN, 45, 363-368. 

Winiarska-Mieczan, A., Jachimowicz, K., Kislova, S., Kwiecień, M., Zasadna, Z., & Yanovych, D. (2023). Cadmium 

and lead concentration in drinking instant coffee, instant coffee drinks and coffee substitutes: safety and health 

risk assessment. Biological Trace Element Research, 201(1), 425-434. 

Wuerges, K. L., Dias, R. C. E., Viegas, M. C., Benassi, M. D. T. (2020). Kahweol and cafestol in coffee brews: 

comparison of preparation methods. Revista Ciência Agronômica, 51(1), 1-6. 

Yazdanfar, N., Mahmudiono, T., Fakhri, Y., Mahvi, A. H., Sadighara, P., Mohammadi, A. A., & Yousefi, M. (2022). 

Concentration of ochratoxin A in coffee products and probabilistic health risk assessment. Arabian Journal of 

Chemistry, 15(12), 104376. 

Yu, H., Jeon, H., Myeong, J., Kwon, C. W., Chang, P. S. (2021). Influence of creamer addition on chlorogenic acid 

bioaccessibility and antioxidant activity of instant coffee during in vitro digestion. LWT, 151, 112178. 

Zapaśnik, A., Bryła, M., Waśkiewicz, A., Ksieniewicz-Woźniak, E., Podolska, G. (2022). Ochratoxin A and 2′ R-

Ochratoxin A in selected foodstuffs and dietary risk assessment. Molecules, 27(1), 188. 

 

 

https://doi.org/10.47068/ctns.2023.v12i23.036
http://www.natsci.upit.ro/
mailto:simona.oancea@ulbsibiu.ro

