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ABSTRACT 

Background: The consumption of non-alcoholic water-based beverages has gained attention due to its ability to 

promote acute benefits such as improved attention, cognitive performance, reduction of fatigue, increased 

wakefulness, and analgesia. However, the result of caffeine consumption is a concern it is important to inform 

consumers about the caffeine content and acidity levels of all non-alcoholic water-based beverages. 

 

Methods: The samples were sonicated and subjected to analysis by high-performance liquid chromatography-
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ultraviolet method and pH meter method for acidity content.  

 

Results: The highest concentration of caffeine was found in energy drink, ED; with 64.01±0.07 mg/L as compared to 

soft drinks SD1; 20.20±0.02 mg/L, SD2; 23.14±0.08 mg/L, and SD3; 29.88±0.02 mg/L. All obtained concentrations were 

below the permissible levels for caffeine (200 mg/L) intake by the United States Food and Drug Administration. The 

study also showed that all the non-alcoholic beverages were acidic, except bottled water, in the sequence BW < ED < 

SD. The categorical range was bottled water; BW2; 8.01±0.03, BW1; 7.5±0.10, BW3; 7.5±0.11, BW4 6.85±1.38, Energy 

drink; ED; 3.17±0.01, and finally, soft drinks; SD2; 2.82±0.02, SD1; 2.61±0.02, and SD3; 2.59±0.05.  

 

Conclusions: The results obtained in this study provide satisfactory information on the caffeine and acidity contents of 

the commonly consumed non-alcoholic water-based beverages in Banda, Kampala-Uganda. This in the future could 

pose serious health risks, since some individuals consume multiple servings of the drinks in a short time, which could 

result in intoxication/overdose. 
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INTRODUCTION  

Non-alcoholic water-based beverages have gained 

popularity in Uganda, as a result of the high 

consumption of tea and in the nation [1]. The most 

frequently consumed beverages are grouped into non-

alcoholic and alcoholic beverages. Non-alcoholic 

beverages are sub-divided into soft and energy drinks, 

and water is the largest ingredient by volume. However, 

water is not considered to be a beverage. Therefore, in 

this study, it has been considered a special kind of 

beverage, as suggested by some authors [2].  

Uganda's food and drink consumption has been on 

a positive growth trajectory since 2021 after the COVID-

19 disruptions [1, 3]. It has been forecasted that over 

the medium term (2021-2024), the spending growth of 

non-alcoholic beverages would accelerate positively, as 

driven by strong demand for fruit and vegetable juices, 

carbonated drinks, caffeinated and decaffeinated drinks 

(Fig. 1)[4]. The main ingredients of non-alcoholic water-

based beverages are demineralized water (90%), 

dissolved sugar (7-10%), caffeine, and non-nutritive 

stimulants [5-7]. Caffeine is one of the natural alkaloids 

found in plant species like coffee (Fig. 2) [8], which is 

used as raw material for making beverages or 

intentionally added as a flavor or enhancer [9]. Caffeine 

is a semi-additive drug that stimulates the central 

nervous system and causes insomnia, nervousness, and 

irritation when consumed excessively, when mixed with 

alcohol [10-12],  or taken by endurance athletes [13]. 

 

 

Figure 1: Different non-alcoholic water-based beverages sold in Uganda’s markets. 
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Figure 2: Images as (a) coffee plant, (b) coffee seeds, and (c) chemical structure of caffeine. 

 

Non-alcoholic water-based beverages may be harmful 

because some are addictive [14]. While soft drinks are 

killing consumers, the companies that manufacture 

them go to great lengths to mislead consumers, making 

it even harder to break the habit of consuming these 

drinks. They use all marketing techniques necessary to 

persuade people into consuming these drinks [15, 16]. 

Epidemiological studies support the beneficial role of 

moderate coffee intake in reducing the risk of several 

chronic diseases, but heavy intake is not recommended 

for pregnant women [17]. Health implications of regular 

teas and energy drink consumption are inconclusive, but 

concerns have been raised for caffeinated soft drinks 

[18-20]. Furthermore, food safety is a major public 

health concern, and it is important to evaluate the 

association of foodstuffs consumption and their 

ingredients. It reveals that unsafe food or drinks can be 

a significant reason for many chronic and non-chronic 

diseases including cancer, heart diseases, stomach 

disorders, birth defects, and various kidney diseases [3, 

14, 21]. To understand the information on the 

consumption of non-alcoholic beverages with their 

caffeine levels, acidity levels, and health risks, a 

literature review was conducted. The consumer’s 

preference for non-alcoholic beverages is based on the 

organoleptic characteristics of the beverages in terms of 

aroma, color, and taste, which gives a good reputation 

to specific producing companies [22]. Considering 

caffeine and health, the multi-target action of caffeine 

present in non-alcoholic beverages has been found to 

have excellent outcomes on brain function, cognitive 

performance, memory, suppressing body weight, and 

respiratory function [23]. Excessive consumption of 

those drinks with high caffeine levels is associated with 

mental problems, which are increasingly occurring 

among adolescents [24].  Therefore, the enrichment of 

non-alcoholic water-based beverages with caffeine and 

safe, high-quality ingredients with improved functional 

and sensory properties, requires control and traceability 

at all various production lines. Many studies have been 

conducted to determine the caffeine and acidity levels 

of non-alcoholic beverages from countries other than 
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Uganda. From the study, there are many methods which 

were employed to analyze the caffeine contents in 

coffee products, tea, and non-alcoholic beverages [25]. 

The method previously used for caffeine determinations 

was high-performance liquid chromatography [26-28]. 

Other methods include ion chromatography, capillary 

electrophoresis, micellar capillary electrophoresis, gas 

chromatography, and solid-phase microextraction gas 

chromatography. Of the foregoing analytical methods, 

HPLC has been the most preferred method [29-31]. This 

study was undertaken to determine the caffeine content 

and acidity levels of some non-alcoholic water-based 

beverages consumed in the Banda zone, Kampala, 

Uganda.  

 
METHODS  

Description of the study area: This study was conducted 

in the Banda zone. Banda is found east of Kampala's 

capital city, along Kampala-Jinja Road, latitude 00 21’ 

10.79’’ N, longitude 320 37’ 31.79’’ E. Banda zone was 

chosen because it is reported to have the highest 

number of students from different learning institutions 

in Nakawa division of Kampala capital city, who are the 

potential consumers of the drinks. 

 
Sample collection: A total of eight (8) samples of non-

alcoholic beverages including bottled water were used 

for the study. Three (3) of these were soft drinks, one 

(1) was an energy drink and four (4) samples were 

bottled water bought from shops in the Banda zone.  

 
Preparation of caffeine standards: Caffeine standard 

powder, which was accurately weighed 100 mg, was 

transferred into a 100 mL measuring flask followed by 

the addition of 50 mL of distilled water. The flask was 

filled up to the 100 mL mark with distilled water to get a 

final concentration of 1000 µg/mL (stock solution). The 

caffeine working standard solution was prepared by 

accurately transferring 25 mL of the stock solution (1000 

µg/mL) into a 100 mL measuring flask. This was then 

diluted with distilled water to a final concentration of 

250 µg/mL Finally, concentrations of 0, 10, 20, 40, and 

80 mg/L caffeine solution were used to construct a 

calibration curve. The caffeine level of the standard 

solutions was calculated using the regression equation 

of the best line of fit. 

 
Quantification of caffeine concentration: In this present 

study, a pH meter (pH-035) was used to measure the pH 

levels of the drinks.  

Determination of caffeine content was 

performed by a method previously described by 

Manwaring et al., [29], with some modifications. The 

beverage samples were first degassed in an ultrasonic 

bath for 20 minutes. Thereafter, 50 µL of each sample 

was diluted to 1000 µL with distilled water in vials. 

External calibration with peak area integration was used 

in the quantification of total caffeine concentration in 

beverage samples. The international standard for the 

determination of caffeine content in coffee and tea 

products (ISO 20481:2008) was adopted for the soft and 

energy drink samples. Briefly, a Shimadzu-LC-2030 plus 

Model system was used for the HPLC-UV-based 

quantification of caffeine. A Shimadzu column; Kramosil 

(250 mm x 4.6 mm), i.d 5 µm particle size was used in 

isocratic mode at 35 ℃ column temperature. The rate 

was 1.5 mL/minute; the injection volume was 20 µL 

while the chromatographic run lasted for 1.5 times the 

retention time of caffeine. UV detection was carried out 

at 254 nm, and additional peak purity measurements 

were executed at 254 nm to exclude samples containing 

impurities in the retention window of caffeine. 

 

Statistical analysis: The results were expressed as 

means ± standard deviation (SD) of triplicates. The 

obtained results were analyzed using Minitab statistical 

software (version 19.1, Minitab Inc., USA). 
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RESULTS  

Table 1 illustrates the beverage type and the pH levels 

of the different non-alcoholic water-based beverages 

including bottled water. The pH ranged from 2.59±0.05  

 

to 3.17±0.01 for non-alcoholic beverages and 6.85±1.38 

to 8.01±0.03 for bottled water. A summary of these is 

provided in Table 2. 

 
 Table 1: pH of the sampled beverages sampled from Banda zone, Kampala, Uganda 
 

Sample Code Beverage type Tempt (0C) Mean pH (±SD) 

SD1 SD 24 2.61 ± 0.02 

SD2 SD 25 2.82 ± 0.02 

SD3 SD 24 2.59 ± 0.05 

ED ED 25 3.17 ± 0.01 

BW1 BW 25 7.5 ± 0.10 

BW2 BW 25 8.01 ± 0.03 

BW3 BW 24 7.5 ± 0.11 

BW4 BW 24 6.85 ± 1.38 

SD- Soft Drink, ED - Energy Drink, and BW - Bottled Water. 

 
  Table 2: Descriptive statistics of the pH of the analyzed beverages from Banda zone, Kampala, Uganda 
 

Beverage type Number of samples pH range  Mean pH  

SD 3 2.58 - 2.82 2.67 ± 0.03 

ED 1 3.18 (23 0C) - 3.16 (27 0C) 3.17 ± 0.01 

BW 4 6.50 - 8.10 7.45 ± 0.51 

SD - Soft Drinks, ED - Energy Drink, and BW - Bottled Water. 

In soft drinks, caffeine content ranged from 

20.20±0.02 mg/L to 29.88±0.02 mg/L and in energy 

drink (ED) ranged from 64.01±0.07 mg/L (Table 3). 

The performance parameter of HPLC was evaluated 

by analyzing calibration standards over a range of 0 

to 80 mg/L of caffeine concentrations at six-point 

levels, and the chromatograms were recorded. A 

calibration curve (Figure 3) was obtained by 

plotting peak area ratios of caffeine against caffeine 

concentrations using a Minitab 19.1, and it 

illustrated a positive linear relationship between 

the instrumental signal and the concentration of 

caffeine standards with the Coefficient of 

Correlation (R2 = 0.999). The linear equation of the 

calibration curve for caffeine was y=-19684+19280 

C; where y is the intercept and x is the slope of the 

curve. 
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                          Figure 3: Caffeine calibration curve

Table 3: HPLC-UV method used to quantify the caffeine concentration in non-alcoholic water-based beverages. 

Sample 

code 

Weight 

(mg/mL) 

Retention 

time (min) 

Average test 

area 

Determined caffeine concentration (mg/L) 

SD1 1.04 5.163 3589 20.20 ± 0.02 

SD2 1.04 5.164 4111 23.14 ± 0.08 

SD3 1.04 5.164 5308 29.88 ± 0.02 

ED 1.05 5.165 11272 64.01 ± 0.07 

STD - 5.15 1847781 100 ± 0.00 

SD1- SD3, and ED; represent the different beverages and STD-standard. 

 
DISCUSSIONS 

The results shown in Table 1 indicate that all non-

alcoholic beverages were acidic, except bottled water, 

with Energy drink (pH = 3.17±0.01) being the lowest in 

acidity and SD3 (pH = 2.59±0.05) being highly acidic. 

Bottled water is nearly neutral (pH = 6.85±1.38 to 

8.01±0.03). These results were found to have some 

similarities and differences with other published works 

[32]. The consideration of the pH of the different non-

alcoholic water-based beverages to be the key factor in 

this study was due to its effects on human body 

metabolisms [27, 33]. Excess acid in beverages leads to 

stomach inflammation, and consequently, stomach 

erosion [34]. It may also interrupt digestion and cause 

malabsorption or total loss of dental enamel [35-38]. 

The variation in the obtained pH values was assumed to 

be linked to the Laboratory methodologies, including 

temperatures at which the samples were analyzed, 
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described by Shenoy et al. [33]. This is because at high 

temperatures, the pH of the samples was likely to have 

lower values than at low temperatures. Differences can 

also be caused by equipment accuracy [32, 33]. From 

Table 3; the Caffeine analysis of soft drinks showed low 

levels of caffeine in the SD1 with the concentration of 

20.20±0.02 mg/L and highest in SD3 with the 

concentration of 29.88±0.02 mg/L. Finally, the energy 

drink, ED had the highest concentration of caffeine out 

of all the analyzed non-alcoholic beverages with a 

concentration of 64.01±0.07 mg/L. The results obtained 

from both soft drinks and energy drinks were all below 

the maximum of 200 mg/L as the allowable value by the 

United State Food and Drug Administration [25, 39]. 

Low caffeine content enhances the body’s performance, 

alertness, increased activeness, speed of perception, 

and decision-making [40, 41]. Low caffeine content can 

also help in weight loss and cancer prevention [19]. 

However, high doses cause insomnia, rising blood 

pressure, and anxiety [42] [43-45]. In the previous 

studies, it was highlighted that the presence of caffeine 

also stimulates the stomach to excrete large amounts of 

acid, leading to burning sensations and development of 

peptic ulcers of the stomach and duodenum, since they 

play a vital role in the alimentary system [46-48]. 

Therefore, consumers are more conscious about the 

demand for non-alcoholic beverages and, at the same 

time, health-related issues concerning their 

consumption, not only for the source of energy but also 

for the excellent delivery of some nutrients and 

bioactive compounds in the body systems. 

 

CONCLUSIONS  

This present study has shown that HPLC–UV is an 

efficient and reliable method for determining the 

caffeine contents in beverages. From the findings, we 

suggested that if one plans to consume those non-

alcoholic water-based beverages, it would be better to 

select one with a label that quantifies the actual amount 

of caffeine, given that some products without caffeine 

listed may contain more than 200 mg/L. Nonetheless, 

most of the non-alcoholic beverages analyzed were 

found to be acidic which put human life at risk, 

especially to children and individuals with stomach 

ulcers. Even though the consumption rates of non-

alcoholic beverages are demanding, forcing the industry 

to grow faster to meet the demand trends; new 

evidence and research studies substantiating health 

effects on both ingredients and product level needs to 

be done. 

 
Abbreviations: HPLC-UV: High-performance liquid 

chromatography coupled with an ultraviolet detector, 

ED: Energy drinks, SD: Soft drinks, BW: Bottled water 

 
Competing interests: The author declared no conflicts 

of interest. 

 

Author contributions: P.O., J.K., I.O., A.A., T.O., T.B.J., 

A.O and E.N conceptualization and investigation and 

wrote the manuscript. P.O and B.O supervised the 

laboratory experiments. P.O., E.E and E.R conducted the 

laboratory experiments, edited, read, and reviewed the 

final manuscript. All authors read and approved the final 

manuscript. 

 

Acknowledgment: The authors would like to convey 

their sincere gratitude to all academic staff at the 

Department of Chemistry, Faculty of Science, Kyambogo 

University, Kampala, Uganda where this research was 

done. 

  

Funding: There was no external funding received to 

support the study. 

about:blank


Bioactive Molecules and Pharmaceuticals 2023; 2(6): 18-28                                   BMP                                         Page 26 of 28 
 

 

REFERENCES 

1. Dia OEW, Løvhaug AL, Rukundo PM, Torheim LE: Mapping 

of outdoor food and beverage advertising around primary 

and secondary schools in Kampala city, Uganda. BMC Public 

Health, 2021. 21(1):1-12. DOI: 

https://doi.org/10.1186/s12889-021-10661-8 

2. Hamad, M.N.M., Harmful Effects of Soft Drinks. Advance in 

Bioequivalence and Bioavailability, 2019:2-4 DOI:  

https://doi.org/10.31031/ABB.2019.02.000537 

3. Carsi-Kuhangana T, Muta-Musambo T, Pyana-Kitenge J, 

Kayembe-Kitenge T, Kazadi-Ngoy A, Musa-Obadia P, Van-

Loco J: Energy drink consumption among adolescents 

attending schools in Lubumbashi, Democratic Republic of 

Congo. International journal of environmental research and 

public health, 2021. 18(14):7617. DOI: 

https://doi.org/10.3390/ijerph18147617 

4. Grandjean AC, Reimers KJ, Bannick KE, Haven MC: 

Consumption and effects of caffeinated energy drinks in 

young people: an overview of systematic reviews and 

secondary analysis of UK data to inform policy. BMJ open, 

2022.12(2):e047746. DOI: 

http://dx.doi.org/10.1136/bmjopen-2020-047746  

5. Sikalidis AK, Kelleher AH, Maykish A, Kristo AS: Non-

Alcoholic Beverages, Old and Novel, and Their Potential 

Effects on Human Health, with a Focus on Hydration and 

Cardiometabolic Health.  Medicina (Kaunas), 2020. 56(10): 

p. 490. DOI: https://doi.org/10.3390/medicina56100490  

6. Onen P, Ocira D, Omara T, Nyeko J, Okwir A: Preliminary 

Phytochemical Screening of Plumgao zeylanica L. Roots and 

its Aphrodisiac Effect in Male Rats. Asian Journal of Applied 

Chemistry Research, 2021. 8(3):24–31. DOI: 

https://doi.org/10.9734/AJACR/2021/v8i330193  

7. Tahmassebi JF, BaniHani A: Impact of soft drinks to health 

and economy: a critical review. European archives of 

paediatric dentistry, 2020. 21:109-117. DOI: 

https://doi.org/10.1007/s40368-019-00458-0 

8. Dey P, Kundu A, Kumar A, Gupta M, Lee BM, Bhakta T, Dash 

S, Kim HS: Analysis of alkaloids (indole alkaloids, 

isoquinoline alkaloids, tropane alkaloids). Recent Advances 

in Natural Products Analysis, 2020. 3(2020):505–567. DOI: 

https://doi.org/10.1016/B978-0-12-816455-6.00015-9 

9. Calabrese B: Geographical indications used as ingredients 

or components: a proposed reform in ‘sharp’contrast with 

the Circular Economy (to say the least). Journal of 

Intellectual Property Law and Practice, 2023. 18(5): p. 339-

343. DOI: https://doi.org/10.1093/jiplp/jpad009  

10. Jagim AR, Harty PS, Barakat AR, Erickson JL, Carvalho V, 

Khurelbaatar C, Camic CL, et al: Prevalence and Amounts of 

Common Ingredients Found in Energy Drinks and Shots. 

Nutrients 2022. 14(2022):314. DOI: 

https://doi.org/10.3390/nu14020314 

11. Trapp GS, Hurworth M, Jacoby P, Maddison K, Allen K, 

Martin K, Eastwood PR: Energy drink intake is associated 

with insomnia and decreased daytime functioning in young 

adult females. Public Health Nutrition, 2021. 24(6):1328-

1337. DOI: https://doi.org/10.1017/S1368980020001652 

12. Nazir M, Arif S, Khan RS, Nazir W, Khalid N, Maqsood S: 

Opportunities and challenges for functional and medicinal 

beverages: Current and future trends. Trends in Food 

Science & Technology, 2019. 88 (2019):513-526. DOI:  

https://doi.org/10.1016/j.tifs.2019.04.011 

13. Wang JP, Wei CC, Peng YD, Wang HY, Hung CH, Hong YH, 

Hou CW: Dose caffeinated energy drink is a consideration 

issue for endurance performance. Frontiers in Physiology, 

2022. 13(2023):2306. DOI: 

https://doi.org/10.3389/fphys.2022.999811 

14. Mansour B, Amarah W, Nasralla E, Elias N: Energy drinks in 

children and adolescents: demographic data and 

immediate effects. European journal of pediatrics, 2019. 

178:649-656. DOI:  

https://doi.org/10.1007/s00431-019-03342-7 

15. Martin-Payo R, González-Moradas MDR, Iturrate-Bobes J, 

Fernández-Sutil A, Cofiño R, Fernandez-Alvarez MDM: 

Mapping of Outdoor Food and Beverage Advertising 

around Spanish Schools. Nutrients, 2022. 14(15):3167. DOI: 

https://doi.org/10.3390/nu14153167 

16. Patra S, Choudhary R, Madhuri R, Sharma PK: Quality 

control of beverages for health safety: Starting from 

laboratory to the point-of-care detection techniques. In 

Quality Control in the Beverage Industry. Academic Press, 

2019:39-83. DOI:  

https://doi.org/10.1016/B978-0-12-816681-9.00002-3 

17. Hinkle SN, Gleason JL, Yisahak SF, Zhao SK, Mumford SL, 

Sundaram R, Zhang C: Assessment of caffeine consumption 

and maternal cardiometabolic pregnancy complications. 

JAMA Network Open, 2021. 4(11):e2133401-e2133401. 

DOI: https://doi:10.1001/jamanetworkopen.2021.33401 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.3389/fphys.2022.999811
https://doi.org/10.1007/s00431-019-03342-7
about:blank
https://doi.org/10.1016/B978-0-12-816681-9.00002-3
about:blank


Bioactive Molecules and Pharmaceuticals 2023; 2(6): 18-28                                   BMP                                         Page 27 of 28 
 

 

18. Cornelis, MC: The impact of caffeine and coffee on human 

health. Nutrients, 2019. 11(2):416. DOI: 

https://doi.org/10.3390/nu11020416 

19. Pauwels EKJ, Volterrani D: Coffee Consumption and Cancer 

Risk: An Assessment of the Health Implications Based on 

Recent Knowledge. Medical principles and practice : 

International journal of the Kuwait University, Health 

Science Centre, 2021. 30(5):401–411. DOI: 

https://doi.org/10.1159/000516067 

20. Bag S, Mondal A, Majumder A, Banik A: Tea and its 

phytochemicals: Hidden health benefits & modulation of 

signaling cascade by phytochemicals. Food Chemistry, 

2022. 371(2022). DOI: 

 https://doi.org/10.1016/j.foodchem.2021.131098 

21. Li B, Yan N, Jiang H, Cui M, Wu M, Wang L, Mi B, et al: 

Consumption of sugar sweetened beverages, artificially 

sweetened beverages and fruit juices and risk of type 2 

diabetes, hypertension, cardiovascular disease, and 

mortality: A meta-analysis. Front. Nutr. , 2023. 10: 

1019534. DOI: https://doi.org/10.3389/fnut.2023.1019534 

22. Fernandes JS, de Sousa Fernandes DD, Pistonesi MF, Diniz 

PHGD: Tea authentication and determination of chemical 

constituents using digital image-based fingerprint 

signatures and chemometrics. Food Chemistry, 2023. 421: 

p. 136164. DOI: 

 https://doi.org/10.1016/j.foodchem.2023.136164 

23. Rodak, Kokot KI, Kratz EM: Caffeine as a factor influencing 

the functioning of the human body-Friend or foe? . 

Nutrients, 2021. 13 (9):3088. DOI:  

https://doi.org/10.3390/nu13093088 

24. Chaput P, Hamilton HA, Colman I: Energy drink 

consumption, psychological distress, and suicidality among 

middle and high school students. Journal of Affective 

Disorders, 2020. 268; 102-108. DOI: 

https://doi.org/10.1016/j.jad.2020.03.004 

25. Mostafa, H.S: Assessment of the caffeine-containing 

beverages available in the local markets, and development 

of a real energy drink based on the date fruit. Food Science 

and Technology, 2021. 42:e51820. DOI:  

https://doi.org/10.1590/fst.51820 

26. Legas MB, Hussen SM, Habte AT: Determination of Caffeine 

and Hydrogen Peroxide Antioxidant Activity of Raw and 

Roasted Coffee Beans Around Habru Woreda, Ethiopia 

Using UV-Vis Spectroscopy. Clin Pharmacol. , 2021 13:101-

113. DOI:  https://doi.orgl10.2147/CPAA.S311032. 

27. Mirza J, Sultana M, Esrafil M, Akter S, Alam MJ, Khan MSH: 

Rapid High-Performance Liquide Chromatographic Method 

for Quantitative Determination of Caffeine in Different Soft 

and Energy Drinks Available in Bangladesh. Current 

Research in Nutrition and Food Science Journal, 2021. 9(3): 

1081-1089. DOI; https://doi.org/10.12944/CRNFSJ.9.3.33 

28. Ouyang Q, Liu L, Wang L, Zareef M, Wang Z, Li H, Chen Q: 

Rapid determination of free amino acids and caffeine in 

matcha using near-infrared spectroscopy: A comparison of 

portable and benchtop systems. Journal of Food 

Composition and Analysis, 2023. 115:104868. DOI:  

https://doi.org/10.1016/j.jfca.2022.104868 

29. Manwaring CW, Cravino JA, Patel M, Stathakis JG, Soliven 

A, Suktham T, Shalliker RA: Using HPLC with In-Column 

Derivatization to Authenticate Coffee Samples. Molecules, 

2023.28(4):1651. DOI: 

https://doi.org/10.3390/molecules28041651 

30. Eticha S, Eskezia M: Determination of Caffeine in Coffee 

samples by High Performance Liquid Chromatography 

method from selected woredas of Western Hararghe, 

Ethiopia. Research Square, 2023. DOI: 

https://doi.org/10.21203/rs.3.rs-2514058/v1 

31. Eticha S, Bedassa T: Determination of caffeine in coffee 

samples by high performance liquid chromatography and 

ultra violet-visible spectrophotometry methods from 

Wollega. International Journal of Biochemistry, Biophysics 

& Molecular Biology, 2020. 5(1): p. 8. DOI: 

https://doi.org/10.11648/j.ijbbmb.20200501.12 

32. Kim EJ, Jin BH: Effects of titratable acidity and organic acids 

on enamel erosion in vitro. Journal of Dental Hygiene 

Science,2019.19(1):1-8.DOI: 

https://doi.org/10.17135/jdhs.2019.19.1.1 

33. Shenoy VU, Shaikh S, Margasahayam SV, Verma J, Chavan 

P, Gawali S: To evaluate the buffering capacity of various 

drinks commonly available in India. MGM Journal of 

Medical Sciences, 2020.7(2):56-62.DOI: 

https://doi.org/10.4103/mgmj.MGMJ_29_20 

34. Ma X, Nan F, Liang H, Shu P, Fan X, Song X, Zhang D: 

Excessive intake of sugar: An accomplice of inflammation. 

Frontiers in Immunology, 2022.13:988481. DOI: 

https://doi.org/10.3389/fimmu.2022.988481 

35. Brouns, F: Saccharide characteristics and their potential 

health effects in perspective. Frontiers in nutrition, 2020. 7: 

p. 75. DOI:  https://doi.org/10.3389/fnut.2020.00075 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.3390/molecules28041651
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


Bioactive Molecules and Pharmaceuticals 2023; 2(6): 18-28                                   BMP                                         Page 28 of 28 
 

 

36. Schlueter N, Luka B: Erosive tooth wear–a review on global 

prevalence and on its prevalence in risk groups. British 

dental journal, 2018. 224(5):364-370. DOI: 

https://doi.org/10.1038/sj.bdj.2018.167 

37. Yanushevich OO, Maev IV, Krikheli NI, Andreev DN, Lyamina 

SV, Sokolov FS, Bychkova MN, et al: Prevalence and Risk of 

Dental Erosion in Patients with Gastroesophageal Reflux 

Disease: A Meta-Analysis. Dentistry Journal, 2022. 10: 126. 

DOI: https://doi.org/10.3390/dj10070126 

38. Schmidt J, Huang B: Awareness and knowledge of dental 

erosion and its association with beverage consumption: a 

multidisciplinary survey. BMC Oral Health, 2022. 22(35). 

DOI: https://doi.org/10.1186/s12903-022-02065-w 

39. Al-Bratty M, Alhazmi HA, Rehman ZU, Javed SA, Ahsan W, 

Najmi A, Khalid A: Determination of caffeine content in 

commercial energy beverages available in Saudi Arabian 

market by gas chromatography-mass spectrometric 

analysis. Journal of Spectroscopy, 2020. 2020:1-9. DOI: 

https://doi.org/10.1155/2020/3716343 

40. Kapellou A, King A, Graham CA, Pilic L, Mavrommatis Y: 

Genetics of caffeine and brain-related outcomes–a 

systematic review of observational studies and randomized 

trials. Nutrition Reviews, 2023. nuad029. DOI: 

https://doi.org/10.1093/nutrit/nuad029 

41. Guest NS, VanDusseldorp TA, Nelson MT, Grgic J, 

Schoenfeld BJ, Jenkins ND, Campbell BI: International 

society of sports nutrition position stand: caffeine and 

exercise performance. Journal of the International Society 

of Sports Nutrition, 2021. 18(1):1.DOI: 

https://doi.org/10.1186/s12970-020-00383-4 

42. Soós R, Gyebrovszki Á, Tóth Á, Jeges S, Wilhelm M: Effects 

of Caffeine and Caffeinated Beverages in Children, 

Adolescents and Young Adults: Short Review. International 

Journal of Environmental Research and Public Health, 2021. 

2021(18): 12389. DOI: 

https://doi.org/10.3390/ijerph182312389 

43. Richards G, Smith AP: A Review of Energy Drinks and 

Mental Health, with a Focus on Stress, Anxiety, and 

Depression. Journal of caffeine research, 2016. 6(2): 49–63. 

DOI: https://doi.org/10.1089/jcr.2015.0033 

44. Temple JL, Bernard C, Lipshultz SE, Czachor JD, Westphal 

JA, Mestre MA: The Safety of Ingested Caffeine: A 

Comprehensive Review. Frontiers in psychiatry, 2017. 8: 80. 

DOI: https://doi.org/10.3389/fpsyt.2017.00080 

45. Diaz C, Rezende LF, Sabag A, Lee DH, Ferrari G, Giovannucci 

EL, Rey-Lopez JP: Artificially sweetened beverages and 

health outcomes: an umbrella review. Advances in 

Nutrition, 2023. DOI: 

https://doi.org/10.1016/j.advnut.2023.05.010 

46. Nehlig, A: Effects of Coffee on the Gastro-Intestinal Tract: A 

Narrative Review and Literature Update. Nutrients, 2022. 

14(2): 399. DOI: https://doi.org/10.3390/nu14020399 

47. Iszt KI, Ley JP, Lieder B, Behrens M, Stöger V, Reiner A, 

Hochkogler CM, et al: Caffeine induces gastric acid 

secretion via bitter taste signaling in gastric parietal cells. 

Proceedings of the National Academy of Sciences of the 

United States of America, 2017. 114(30):E6260–E6269. 

DOI: https://doi.org/10.1073/pnas.1703728114 

48. Iriondo-DeHond A, Uranga JA, Del Castillo MD, Abalo R: 

Effects of coffee and its components on the gastrointestinal 

tract and the brain–gut axis. Nutrients, 2020. 13(1):88. DOI: 

https://doi.org/10.3390/nu13010088 

 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.3390/ijerph182312389
about:blank
about:blank
https://doi.org/10.1016/j.advnut.2023.05.010
about:blank
about:blank
about:blank

