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ABSTRAK 

Kopi merupakan  salah satu minuman  yang sangat populer di dunia dengan produksi kopi yang mengalami 

kenaikan di tiap tahunnya. Proses pasca panen kopi sangat rentan terhadap serangan jamur Okratoksin A (OTA) 

yang dapat menyebabkan gangguan kesehatan. Tujuan penelitian ini adalah untuk menganalisis kebiasaan minum 

kopi, umur dan lokasi desa terhadap kandungan proteinuria pada petani kopi di Kecamatan BPR Ranau Tengah 

Kab.OKUS. Jenis penelitian ini adalah cross sectional dengan sampel sebanyak 304 responden diambil dengan 

metode  proportional stratified random sampling. Pengambilan data menggunakan kuesioner dan observasi serta 

pengambilan sampel bubuk kopi dan sampel urin petani. Data dianalisis menggunakan uji Chi-Square dan sampel 

bubuk kopi diperiksa di Laboratorium MIPA UNSRI sedangkan sampel urin petani diperiksa di Laboratorium RS 

Dr. Maulana AK Baturaja. Hasil penelitian menunjukkan ada hubungan yang signifikan antara kebiasaan minum 
kopi dan umur dengan kandungan proteinuria dengan p value 0,000 sedangkan  lokasi desa tidak ada hubungan yang 

signifikan dengan kandungan proteinuria p value 0,179. Hasil pemeriksaan bubuk kopi petani menunjukkan indikasi 

tercemar OTA dengan adanya pertumbuhan jamur Aspergillus section nigri dan Aspergillus ochraceus sebanyak 

107 (35,2%). 

 

Kata kunci : kopi, proteinuria, okratoksin A 

 

ABSTRACT 

Coffee is one of the most popular drinks in the world with coffee production increasing every year. The post-harvest 

process of coffee is very susceptible to attack by the fungus Okratoxin A (OTA) which can cause health problems. 

The purpose of this study was to analyze coffee drinking habits, age and village location on proteinuria content in 
coffee farmers in BPR Ranau Tengah District OKUS Regency. This type of research is cross sectional with a sample 

of 304 respondents taken by the proportional stratified random sampling method. Collecting data using 

questionnaires and observations as well as taking samples of coffee grounds and urine samples of farmers. The data 

were analyzed using the Chi-Square test and samples of coffee grounds were examined at the MIPA UNSRI 

Laboratory while the urine samples of farmers were examined at the Laboratory of Doctor Maulana AK Baturaja 

Hospital. The results showed that there was a significant association between coffee drinking habits and age with 

proteinuria content with ap value of 0.000, while there was no significant association between location and 

proteinuria with ap value of 0.179. The results of the examination of coffee grounds showed indications of 

contamination with OTA with the growth of the fungus Aspergillus section nigri and Aspergillus ochraceus as much 

as 107 (35.2%). 

 
Keywords : coffee, proteinuria, okratoxin A 

1. INTRODUCTION 

Indonesia is the fourth largest coffee 

producer in the world with the habit of 

drinking coffee in its society that has been 

carried out for generations1. The post-harvest 

process of coffee is very susceptible  to 

microbial infection. Among these 

microorganisms, Aspergillus species such as 

Aspergillus carbonarius, A. niger, A. 

ochraceus and A. westerdijkiae  are fungal 

species that produce ochratoxin A in tropical  

 

and semi-tropical coffee plantations,2. 

Research conducted showed the presence of 

fungal contamination of A. niger and A. 

Ochraceus on coffee beans consumed by 

farmers in the District of BPR Ranau Tengah 

Kab. OKUS3. The effect of consumption of 

food products contaminated with ochratoxin 

A can cause health problems in humans and 

animals with various forms of clinical and 

pathological changes, for example it can 

cause liver cancer, liver degeneration, fever, 

swelling of the brain, kidneys, and nervous 

disorders where the kidney is the target 

organ. from OTA4. OTA exposure in humans 

can come from a variety of foods, such as; 

corn, wheat, rice, bread, mango, tomatoes, 
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grapes, watermelon, nuts, sesame seeds, 

coffee beans, cocoa, peanuts, chickpeas, 

soybeans, milk, smoked or salted fish and 

raisins. Even research stated that the presence 

of OTA was also detected in bottled water6.  

The presence of OTA has been widely 

reported at various stages of coffee 

processing which can occur before or after 

the coffee harvest process, this depends on 

the environment or storage conditions, 

especially if the coffee beans are not dried 

according to standards (SNI: 01-2907-2008). 

Factors such as fungal species and strains, 

water activity, environmental factors (such as 

climatic conditions, storage and 

transportation) and processing (wet and dry 

processing) are factors associated with the 

presence of OTA contamination in coffee7,3.  

One of the Robusta coffee-producing areas in 

South Sumatra is OKU Selatan Regency with 

the quality of the coffee produced being in 

grades 4, 5 and 6 (category quality currently 

until low). The low quality of coffee, among 

others, is caused by the low quality of plant 

material and poor post-harvest handling so 

that the coffee produced is susceptible to 

OTA contamination. The coffee bean storage 

process that is commonly carried out by 

farmers in the BPR Ranau Tengah sub-

district is to simultaneously store raw coffee 

beans, roasted coffee beans and coffee 

grounds in one room. It is strongly suspected 

that this storage condition caused the 

recontamination of OTA-producing fungi 

into coffee grounds stated that toxic fungi 

can contaminate before the coffee brewing 

process, which is caused by several factors 

including the lack of heating during roasting 

and contamination after roasting; such as 

packaging, transportation and storage 

processes with unhygienic environmental 

conditions4,8,910. This is what causes the 

importance of research on coffee drinking 

habits on proteinuria content. Proteinuria is 

the presence of protein in the urine in 

abnormal amounts with a value of more than 

normal levels, which is more than 150 mg/24 

hours11.  

Data on proteinuria at the BPR Ranau 

Tengah Health Center is almost non-existent, 

this is because patients who come usually 

have advanced stages so they are 

immediately referred to hospitals outside 

OKUS Regency. 

The purpose of this study was to analyze 

coffee drinking habits, age and village 

location on proteinuria content in coffee 

farmers in BPR Ranau Tengah District, 

OKUS Regency. 

 

2. METHODOLOGY 

Study Design and Sample 

This type of research is cross sectional with 

independent variables including coffee 

drinking habits, age and village location, 

while the dependent variable is the 

proteinuria content of coffee farmers in Kec. 

Central Ranau BPR. The population who 

became respondents in this study were 

members of the coffee farmer group in the 

district. BPR Ranau Tengah as many as 1270 

coffee farmers, so the Slovin formula was 

used for sampling. 

n = N / (1 + (N x e²))  

             n = minimum number of samples, 

N = total population 

 e = error margin (5%) 

 

n = 1270 / (1+ (1270 x 0.05 2 )) 

= 1270 / (1 + (1270 x 0.0025)) 

= 304 samples 

 

A sample of 304 respondents was taken 

using the proportional stratified random 

sampling method which is a sampling 

method by taking into account the region 

(village) and in determining the sample, 

representatives from each region are taken 

randomly. The samples taken are respondents 

with criteria of age > 40 years with the habit 

of drinking coffee that comes from the 

processing by the farmers themselves 

Urine Sampling 

The urine sample taken is Urine Time, 

namely urine that is issued at a time that is 

not specifically determined12. The collected 

urine is then put into a urine collection bottle 
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with a wide mouth and can be tightly closed, 

watertight and disposable with a urine 

collection volume of 50 ml. Then an 

examination is carried out using a dipstick 

test using Reagent Strips which is inserted 

into the urine collection bottle. After that, 

coding was carried out which included the 

name, age of the respondent, village location 

and time of collection13.

3. RESULTS  

The results showed that the population 

in Buay Pematang Ribu Ranau Tengah 

District was 22,055 people, with a 

composition of 11,518 people who were  

 

 

male and 10,537 people who were 

female. Thus the population of Buay 

Pematang Ribu Ranau Tengah District is 

more male than female (Table 1)

Table 1 :  Population characteristics according to Gender and Age Group in Buay 

Pematang Ribu Ranau Tengah District, 2019 

Age Male Female Amount 

0 – 4 984 983 1967 

5 – 9 1 015 963 1 978 

10 – 14 999 932 1 931 

15 – 19 938 849 1 787 

20 – 24 1 008 827 1 835 

25 – 29 980 795 1 775 

30 – 34 1 016 810 1 826 

35 – 39 831 794 1 625 

40 – 44 797 725 1 522 

45 -49 727 697 1 424 

50 -54 624 642 1 266 

55 – 59 569 539 1 108 

60 – 64 483 395 878 

65 – 69 256 263 519 

70 – 74 153 160 313 

75+ 138 163 301 

Amount 11 518 10 537 22 055 
Source : Badan Pusat Statistik Kab. OKU Selatan 

 

The educational characteristic of the 

majority of the population is that it only 

reaches the junior high school level, while 

the majority of the population's work is 

farming, being farmers of coffee, vegetables 

and other foodstuffs. 
3.1. The Association of Coffee Drinking 

Habits on Protein Content in Urine in Coffee 

Farmers in Kab. OKUS 

Visual observation showed the presence 

of foamy urine and the presence of protein 

content in the urine through urinalysis. In 

Table 1, the results of the Chi-Square 

analysis show that the proportion of 

respondents who drink coffee with the 

presence of protein in the urine is 97 

(31,9%) respondents, higher than those who 

do not drink coffee with the presence of 

protein in the urine, namely 10 (3,3%) 

respondents. This statistical test shows that 

there is a significant Association between 

coffee drinking habits and protein content in 

the urine of farmers in the District of BPR 

Ranau Tengah Kab. OKUS. So that farmers 

with the habit of drinking coffee have a 12,5  
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times greater probability of having 

protein in their urine than farmers who do 

not drink coffee. 

 

Table 1. The Association of Coffee Drinking Habits with Protein Content in Farmers' Urine in 

BPR Ranau Tengah District 

Variable Proteinuria 

n(%) 

Unproteinuria 

n(%) 
ρ value OR 

Drinking coffee 97 (31,9) 86 (28,3) 
0,000 12,520 

(6,160-25,446) Don't Drink Coffee 10 (3,3) 111 (36,5) 

Amount 107(35,2) 197(64,8)    

Chi square test , = 0,05 

 

3.2.  The Association between Age and 

Protein Content in the Urine of Coffee 

Farmers in BPR Ranau Tengah District 

Respondents involved in this study were 

only 40 years of age and over, from the 

mean value it was known that the age at risk 

for protein content in urine was > 52 years. 

Based on the results of Chi-Square analysis 

(Table 2) it is known that the proportion of 

respondents who have a risk age of > 52 

years with the presence of protein in the 

urine is 96 (31,6%) respondents, higher than 

those who have a less risky age < 52 years 

with the presence of protein content in the 

urine is 11 (3,6%) respondents. This 

statistical test shows that there is a 

significant Association between age and 

protein content in the urine of coffee farmers 

in the District of BPR Ranau Tengah Kab. 

OKUS. So that farmers with coffee drinking 

habits aged > 52 years have 21 times the 

possibility of containing protein in urine 

compared to those aged < 52 years. 

 

Table 2. The Association between Age and Protein Content in the Urine of Coffee Farmers in 

BPR Ranau Tengah District 

Variable Proteinuria n 

(%) 

Unproteinuria 

n(%) 
ρ value OR 

Age at Risk 

> 52 Years 

96 (31,6) 57 (18,8) 

0,000 

21,435 

(10,690-

42,983) 
Less Risk Age < 52 

Years 

11 (3,6) 140 (46,1) 

Amount 107 (35,2) 197 (64,8)    

Chi square test  = 0,05 

 

3.3. The Association between Village 

Location and protein content in urine on 

coffee farmers in BPR Ranau Tengah 

District 

The location of the respondent villages 

that contained protein in urine in the District 

of BPR Ranau Tengah, namely Simpang 

Sender Tengah, Jepara, Tanjung Setia, 

Serumpun Jaya and Simpang Sender and 

Sukarame villages with the number of 

sufferers > 10 respondents. Based on the 

results of Chi-Square analysis (Table 3) it is 

known that the proportion of respondents 

living in risky locations with protein content 

in urine is 64 (21,1%) respondents, not 

different from those living in less risky 

locations with the presence of protein in the 

urine. urine is 45 (14,1%) respondents. This 

statistical test shows that there is no 

significant Association between the location 

of the village and the presence of protein  
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content in the urine of coffee farmers in 

the District of BPR Ranau Tengah Kab. 

OKUS. 

 

Table 3. Association between Village Location and protein content in urine on coffee farmers in 

BPR Ranau Tengah District 

Variable Proteinuria 

n(%) 

Unproteinuria 

 n (%) 
ρ value 

Village Locations at Risk 64 (21,1) 102 (33,6) 
0,179 

Less Risky Village Locations 45 (14,1) 95 (31,2) 

Amount 107 (35,2) 197 (64,8)  

Chi square test  = 0.05 

 

4. DISCUSSION 

4.1. The Association of Coffee Drinking 

Habits on Protein Content in Urine in 

Coffee Farmers in Kab. OKUS 

The habit of drinking coffee on the 

average respondent is > 4 cups per day which 

has been introduced since they were toddlers, 

with the reason to avoid seizures during 

fever. The coffee that is usually drunk is 

black coffee that comes from processing 

coffee beans owned by the farmers 

themselves, and it is suspected that there is 

ochratoxin A, which OTA is accumulative in 

the body14. The existence of OTA is strongly 

suspected to have come from the storage 

process in the same warehouse space 

between raw materials for dry coffee beans, 

roasted coffee and ground coffee so that 

recontamination occurs (Figure 1). 

 

1 

Figure 1: A,B,C = roasted coffee beans that 

have been stored; 1 = Aspergillus section 

nigri (Source: Personal document) 

 

Figure 1. shows the presence of fungi 

that contaminate roasted coffee beans that 

have been stored for 1 week. The storage of 

these coffee beans together with raw coffee 

beans, roasted coffee beans and coffee 

grounds are stored together in one room. 

Toxic fungi can contaminate before the 

coffee brewing process, which is caused by 

several factors including the lack of heating 

during roasting and contamination after 

roasting; such as packaging, transportation 

and storage processes with unhygienic 

environmental conditions8,9,10.  

Exposure to ochratoxin A can occur 

through food and drink because the toxin 

from the A. niger species is cosmopolitan in 

which fungal spores can be spread by the 

wind15. while A. ochraceus is a type of 

fungus whose habitat is in the soil16. Foods 

and beverages that are susceptible to OTA 

include grapes, corn, wheat, nuts, poultry, 

pork, dairy products, coffee, beer and spices 

(Fuchs and Peraica, 2006). Even research 

stated that the presence of OTA was also 

detected in bottled water6.  

The results of research showed the 

presence of mycotoxins with the respective 

percentages of aflatoxin, ochratoxin and 

fumonisin in 31 patients' urine were 61.29%, 

93.5% and 19.4%18. Likewise research with 

respondents with impaired kidney function 

showed an increase in OTA levels of 18±7 

ppb in serum with levels higher than the 

normal value of 3.3±1.5 ppb (the average 

value of OTA) for healthy control 

respondents19.  

The target organ of OTA (ochratoxin A) 

is the kidney with the main nephrotoxic 

effect in the post proximal nephron and 
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proximal tubule20 . In addition, in the 

circulatory system, OTA is almost 

completely bound to albumin. The level of 

albumin binding determines the plasma half-

life of OTA, which in humans has a longer 

half-life than in other species. Albumin is the 

most abundant plasma protein in the 

circulatory system. Albumin can bind OTAs 

with very high affinity, therefore as much as 

99.8% of OTAs are in bound form with 

albumin in the human circulatory system21.  

At various stages of coffee processing, 

the presence of OTA can occur before or 

after the coffee harvest process, this depends 

on the environment or storage conditions, 

especially if the coffee beans are not dried 

according to standards. Factors such as 

fungal species and strains, water activity, 

environmental factors (such as climatic 

conditions, storage and transportation) and 

processing (wet and dry processing) and 

storage processes after roasting are factors 

that are closely related to the presence of 

OTA contamination in coffee. 

 

4.2. Age of Coffee Consumption and 

Protein Content in Urine of Coffee 

Farmers in BPR Ranau Tengah District 

It can be stated that in coffee farmers 

who have the habit of drinking coffee, with 

increasing age, the risk of protein content in 

the urine increases. The content of OTA 

contained in coffee is accumulative and has a 

half-life of 35 days in the human body so that 

the habit of drinking coffee in farmers, which 

mostly starts from the age of toddlers, has a 

high risk of containing protein in the urine14. 

Generally, farmers with coffee drinking 

habits require + 12 grams (1 tablespoon) of 

ground coffee with 200 ml of water (1 cup of 

star fruit) for 1 drink, and consumed as much 

as > 4 cups a day. Consumption of coffee 4-7 

cups a day is too much consumption and can 

pose a risk to health22. 

Thus, the habit of drinking coffee for 

years can cause the accumulation of OTA in 

the human body, resulting in a high risk of 

the presence of protein in the urine. OTA can 

increase collagen secretion which can induce 

fibrosis in progressive kidney disease and 

cause disruption of the kidney's ability to 

absorb protein23.  

In addition, there is a habit of farmers 

who store all agricultural products in one 

room. This is due to the limitations of 

farmers in providing space for each crop, for 

example coffee, pepper, palm juice, corn, 

chili and cabbage are placed in the same 

room, causing cross-contamination 

susceptibility between stored agricultural 

products. Ochratoxin A is not only contained 

in coffee, but is also found in plant products 

such as cereals or seeds, spices, vegetable oil, 

chili and beverages (wine and beer) and even 

bottled water as well as indirectly through 

animal feed (grass and concentrate) 

contaminated with mycotoxins that can leave 

residues in meat, milk and other products. 

Therefore, there is a risk of accumulation of 

contaminants carried from contaminated feed 

to the tissues and biological fluids of 

livestock products for human consumption, 

namely meat, milk and eggs. Usually 

mycotoxins can enter the human body or 

livestock through consumption of 

contaminated food or feed, but inhalation of 

toxigenic spores and direct skin contact are 

also important routes of contamination24,6,25. 

 

4.3. Location Association Towards Protein 

Content in Urine of Coffee Farmers in 

BPR Ranau Tengah District 

The buying and selling system used by 

coffee farmers in BPR Ranau Tengah District 

is a barter or exchange system so that the 

results of coffee processing indicated by 

OTA contaminants are bartered with coffee 

processing products that are not indicated by 

OTA. Coffee farmers exchange dry coffee 

beans or roasted coffee beans to farmers who 

have ground coffee because not all farmers 

have coffee grinders. The locations of the 

villages where the coffee results indicated the 

content of ochratoxin A based on 

microscopic examination were the villages of 

Tanjung Setia, Suka Marga, Simpang Sender 

Tengah, Tanjung Kemala and Simpang 

Sender Timur. Meanwhile, the village 
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locations that are at risk of suffering from 

kidney function disorders are Simpang 

Sender Tengah, Jepara, Tanjung Setia, 

Serumpun Jaya and Simpang Sender villages. 

Many conventional farmers' facilities and 

infrastructure are inadequate, so there are 

often barter systems or bondage systems in 

the community1. 

The results of the study stated that, in 

general, coffee processing carried out by 

farmers is still conventional with facilities, 

infrastructure and market access that greatly 

affect the quality and price of the coffee 

produced, causing the bondage system and 

exchange system to apply to the 

community25.  

 

5. CONCLUSION 

There is a significant Association 

between coffee drinking habits and age with 

proteinuria content in farmers, there is no 

significant Association between village 

location and proteinuria content in farmers in 

Kec. BPR Ranau Tengah, there are 

indications of contamination of ochratoxin A 

in farmers' coffee grounds with the growth of 

fungi A. nigri and A. ochraceus. 
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