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ABSTRACT 
Providing the population with sufficient 

quantities of hygienically healthy food is the foundation of 

public health protection. According to the current BiH Law 

on Food, the main goal is to ensure a high level of human 

health protection, and the measures applied should be 

based on risk assessment. Regular food monitoring is one of 

the key public health problems, and this paper presents the 

quantitative risk of copper intake by consuming mint 

herbal tea infusions. The average copper concentration in 

the 20 analyzed samples of mint herbal tea infusions was 

0.0028 ± 0.0125 mg / kg, while the value of the average daily 

intake was less than the oral reference dose for copper, so 

that the hazard coefficient itself was <1 , and consuming 

the analyzed infusions of herbal mint tea has no harmful 

effects on the health of the surveyed children. 

 

Keywords- Risk assessment, hazard coefficient, herbal 

tea, heavy metals. 

 

 

I. INTRODUCTION 
 

In the modern world, chemical hazards are 

ubiquitous, and the human body is exposed to an 

increasing number of both anthropogenic and natural 

origins (1). Herbal tea infusions, after water, are the 

most commonly consumed beverage in the world. This 

can be attributed to their pleasant taste and smell, but 

also to their health effects (2). Copper is a heavy metal 

that is one of the essential elements for the human body, 

so deficiency as well as excessive concentrations can 

cause side effects (3,4,5). The recommended daily intake 

of copper for children aged 4 to 8 years is 440 µg / kg, or 

1mg / day (6.7). Although copper is an essential metal, 

excessive intake can have various toxic effects on the 

functioning of the organism. Acute exposure causes 

vomiting, stomach cramps and diarrhea, while chronic 

exposure to copper manifests itself in damage to the liver 

and neurological system (8). In order to minimize the 

risk to human health from contaminants in food, the BiH 

Food Law prescribes regular monitoring of the same, all 

with the aim of a high level of protection of human life 

and health (9).   

II. MATERIAL AND METHODS 
 

For analysis on copper content, 20 samples of 

mint herbal tea from different manufacturers were 

sampled on the free market. They were made from 

infusions by holding a filter bag in 100 ml of deionized 

hot water for 5 minutes. After5 minutes, the filter bag 

was removed and the infusion was allowed to cool to 

room temperature, after which the copper concentration 

was measured in each of the 20 prepared infusions by 

the AAS method, as well as in the blank determination. 

Standard copper solutions with concentrations of 

0.001.0.01, 0.05 and 1 mg/l were used to calibrate the 

AAS. An anonymous survey of randomly selected 200 

preschool children collected data on body weight, age, 

frequency and amount of consumption of these infusions 

of herbal mint tea. Of the 200 children surveyed, 14 

were 4 years old, 66 were 5 years old, and 120 were 6 

years old. The copper hazard index, as an instrument for 

quantitative health risk assessment of anonymously 

surveyed children consuming these infusions of herbal 

mint tea, was calculated as the ratio of average daily 

metal intake (I) by consuming these infusions of herbal 

mint tea and the corresponding oral reference dose for 

copper (RfD) (10): 

 

HQCu=I/RfD 

 

To calculate the average daily intake of copper 

by consuming infusions of this herbal tea, data obtained 

by anonymous survey and analysis of infusions on 

copper content by AAS are needed, according to the 

formula (11): 

 

 

I =                                  (mg/kg BW/day) 

 

 

Where: I-average daily intake (mg/kg 

/BW/day), C-average copper concentration in sampled 

herbal teas (mg/kg), Cr- average ingestion rate 

(ml/person *day), Ef- average exposure frequency to 

mint herbal tea infusion (days / year), Ed= exposure 

CxCrxEfxEd 

BwxAt 
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duration in years, Bw-average bodyweight and At- 

average exposure time in days. 

 

III. RESULTS AND DISCUSSION 
 

 The results of the analysis of 20 samples of dry 

matter of mint herbal tea and the same number of 

samples of prepared infusions of this tea for copper 

content are shown in Table 1. 

 

Table 1: Average copper concentration in dry matter 

samples and in mint herbal tea infusions 
 

Sample 

Number of 

analyzed 

samples 

Average copper 

concentration 

(mg/kg) 

Standard 

deviation 

Dry 

matter 

ofmint 

herbal tea 

20 11,2841 1,2919 

Infusion 

of herbal 

mint tea 

20 0,0028 0,0125 

 

 From Table 1, it can be seen that the average 

value of copper in tea dry matter was 11.2841mg/ kg, 

while in mint tea infusion it was 0.0028 mg / kg. Based 

on the following parameters collected by anonymous 

survey and analysis of samples: C=0.0028 mg/kg, 

Cr=0.2 ml, Ef=288 days/year, Ed=2, Bw=21.395 kg, 

At=730 (2 years) days, the value of the average daily 

intake of copper (I) was calculated by consuming the 

analyzed samples of mint herbal tea infusions (Table 2). 

 

Table 2: Average daily intake of copper by 

consuming herbal tea infusions in relation to the age 

of the surveyed children 
 

Age of surveyed 

children 

Average daily consumption of Cu 

(mg/kg BW/day) 

4 3,377x10-5±0,000002434 

5 2,889x10-5±0,000003339 

6 2,504x10-5±0,000003494 

 

 The highest value of the average daily intake of 

copper was in children aged 4 years, 3.377x10-5 ± 

0.000002434 mg / kg BW / day, while the lowest was in 

children aged 6 years, 2.504x10-5 ± 0.000003494 mg / kg 

BW / day. 

Based on the value of the average daily intake 

and tabular data for the oral reference dose (RfD) for 

copper, prescribed by the European Food Safety 

Authority (EFSA) (10), the value of non-carcinogenic 

hazard coefficient for copper HQCu was calculated in 

relation to the age of surveyed children (Table 3). 

Table 3: Values of the oral reference dose and 

quantitative values of copper hazard coefficients in 

relation to the age of the surveyed children 
 

Age of 

surveyed 

children 

RfD 

(mg/kg 

BW/day) 

Hazard coefficient of Cu 

HQCu 

4 1,0 4,281x10-5±0,0000031 

5 1,0 3,662x10-5±0,0000042 

6 1,0 3,174x10-5±0,0000044 

 

The value of the copper hazard coefficient in 

relation to age was the highest in children aged 4 years, 

4.281x10-5 ± 0.0000031, and the lowest in children aged 

6 years,  3.174x10-5± 0.0000044. 

Diagram 1 graphically shows the values of 

copper hazard coefficients by consuming mint herbal tea 

infusions, prepared by holding filter bags in water for 5 

minutes, compared to the age of the surveyed children. 

 

 
Diagram1. Graphic representation of HQCu values 

in relation to the age of the surveyed children 

 

Diagram 1 clearly shows the decrease in the 

value of the hazard coefficient with increasing age of 

children, from a maximum of 4.281x10-5 ± 0.0000031, to 

a minimum of 3.174x10-5 ± 0.0000044. 

 

IV. CONCLUSION 
 

The results of this study showed that the 

average daily intake of copper by consuming infusions 

of herbal mint tea decreases with age, because with age 

the body weight and body surface area of children 

increases. As the average daily intake of copper 

decreases with age, the hazard coefficients of copper 

ingested by consuming infusions of herbal mint tea 

decreases as well. Since the values of HQCu hazard 

coefficients are less than the oral reference dose of 

copper (RfDCu), that is the value of the ratio of average 
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daily intake and oral reference dose of copper is <1, 

there is no risk to children's health from this intake by 

consuming herbal mint infusions prepared by filter bags 

in water for 5 minutes. 
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