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ABSTRACT: Coffee is known to contain acrylamide carcinogenic that will lead to changes in the chemical 
structure of DNA, resulting in the degeneration of brain cells and contains caffeine, melanoidin,  
chlorogenic acid, flavonoids that are predicted could improve memory function.  
Objective. To evaluate the effect of steeping robusta coffee (Coffea canephoravar.Robusta) to improved 
memory function in male rats (Rattus novergicus) with Morris Water Maze test method and 
histopathological changes in brain cells. 
Methods. True experiment, the post test only control group design. The samples were divided into 5 groups. 
Group 1: normal control; group II,III,IV,V was given with steeping robusta coffee (Coffea 
canephoravar.Robusta) at the doses (0,36 ml, 0,72 ml, 1,44 ml, 2,16 ml) with Morris Water Maze test for 
28 days. 
Result. For memory function, one way ANOVA test showed significant effect (sig = 0,000 < p(0,05)). 
Tukey test obtained significant  value of p (> 0.05) in the group treated with a dose of (0,36 ml, 0,72 ml, 
1,44 ml, 2,16 ml) had a significant difference to the normal control while the dose groups 0,36 ml no 
significant difference to the negative control.  Pearson correlation test obtained value of 0.953, which means 
that higher dose given steeping robusta coffee, the higher  time required to find a hidden platform. For 
histopathological changes, one Way ANOVA test showed p (<0,05), which means there is a significant 
effect. Tukey test obtained significant value of p (>0,05) in the group treated. The strength of the relation 
shows the effect of Robusta coffee steeping 92,2% of the increasing number of edema cells in the brain. 
Conclusion. Steeping Robusta coffee can cause decrease of memory function and brain histopathological 
changes in male rats. 
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BACKGROUND 
Coffee is one drink that is very 

popular with the public because its taste and 
flavor. Based on study, coffe have 
acrylamide content and high organic acid. 
Acrylamide is known as free radicals in 
animals and in humans, and then the specific 
doses can be toxic to the nervous system of 
animals and humans.1 Acrylamide has the 
potential causes neurotoxic due to acrylamide 
affect catecholamine levels and affect the 
activity of several enzymes in the brain.2 On 
the other hand, coffee also contains caffeine 
which in small doses can improve memory 

function.3 On the other hand, coffee also 
contains chlorogenic acid which is a high 
antioxidant compounds, where these 
substances can break the chains of free 
radicals caused by acrylamide. 

Based of the amount of content in 
coffee with a positive and negative effect,  
makes the author to examine the effect of 
steeping coffee graded doses on the memory 
function and histopathological changes in the 
brain in male Wistar rats Strain (Rattus 
novergicus). 

 
METHODS 



This research is true experimental 
using Post Test Only Control Group Design. 
To assess changes in memory function in 
male Wistar strain rats using the Morris 
Water Maze, an to assess histopathological 
changes in the brain in male Wistar rats. 

This study using rats (Rattus 
novergicus Wistar strain) healthy male with a 
lifespan of 10-12 weeks and weigh 180-250 
grams counted 25 animals were divided into 
five groups and each group a total of 5 rats. 
Group 1 (negative control) are a group of rats 
fed BR-1 and was not given any treatment. 
Group 2, 3, 4 and 5 are a group of rats given 
steeping robusta coffee (Coffea canephora 
var.Robusta) with each dose (0.36 ml, 0.72 
ml, 1.44 ml, 2.16 ml) do for 28 days. Prior to 
the treatment on mice, conducted the process 
of adaptation to water maze for 3 days and 
then tested the water maze for 28 days to 
determine the memory function in each group 
of rats by observing the average time it takes 
a rat to find the hidden platform. After 
treatment the mice off to assess 
histopathological changes in the rat brain 
illustration. Histopathologic changes were 
assessed is the presence of glia cells were 
oedematous, characterized by the piknotik 
cell nucleus, and the vacuolated sioplasma 
(halo). Observations were made in 5 visual 
field with 400x magnification. 
 
RESULT 

Based on the results, the difference 
in median time from administration of 
infusion dose variation robusta coffee 
(Coffea canephora var.Robusta) the time 
required mice to find a hidden platform. 
There is a tendency that the higher dosage of 
brewed coffee Robusta (Coffea canephora 
var.Robusta) will increase the average time 
needed to find the hidden platform. Except in 
group 2 occurred a slight decrease in the 
average time from the normal group. For the 
amount of edema in the brain cells of mice, 
obtained the greater the dose of coffee, the 

more the number of glial cells that 
experienced edema. 

 
Table 1. The effect of steeping coffee Robusta 
(Coffea canephora var.Robusta) against the 
average time required to find a hidden platform 
(seconds) as well as the average amount of cell 
edema 

 

Treatment 

Average 
time 
required to 
find a 
hidden 
platform 
(seconds) 

The 
mean 

number 
of cells 
edema 

(5 visual 
fields) 

K1  
K2  
K3  
K4  
K5  

65,5525 
64,5375 
66,7850 
69,5700 
71,8750 

18 
19,45 
22,8 
27,3 
29 

 

 
Picture 1. Microscopic images of brain cells 
induced acrylamid with HE staining (400x 
objective). Red arrow indicates cells edema 

 
Recapitulation data analysis one way 

ANOVA test well to changes in memory 
function as well as the number of cell edema 
indicates that the value of sig = 0.000 (p 
<0.005). It can be concluded that there is 
significant influence between administration 
steeping treatment of Robusta coffee to 



changes in memory and histopathologic brain 
in male Wistar rat strain. 
 
DISCUSSION 

In this study, the assessment of 
memory function obtained different results 
with research done by Angelucci (2002) and 
Nehlig (2010), evidenced by data such as the 
average time required to find a hidden 
platform in the normal group and the 
treatment group. Factors that distinguishes 
this study with previous research studies 
conducted by Angelucci (2002) and Nehlig 
(2010) use the preparation of pure caffeine, 
whereas in this study using a steeping robusta 
coffee (Coffea canephora var.Robusta), 
because the Indonesian people consume more 
steeping copies of the pure caffeine.3,4 

Based on statistical test to the average 
time needed to find a hidden platform that 
shows the memory function of mice strain 
Wistar during 28 days, it was found that the 
normal control group had the average number 
of times higher than in the group treated 
Award steeping robusta coffee (Coffea 
canephora var. robusta) 0,36ml dose of 131-
220 mg caffeine, although at the statistics 
showed no significant results. This shows 
that the administration of robusta coffee 
steeping in 0,36 ml dose equivalent to one 
cup of coffee may improve memory function. 

In the normal group had the average 
number of times lower than in the treatment 
group steeping Award robusta coffee (Coffea 
canephora var.Robusta) dose (0,72ml, 
1,44ml, 2,16ml) containing caffeine (262-
440mg, 524 -880mg, 786-1320mg). This 
indicates that administration of doses of 
robusta coffee steeping (0,72ml, 1,44ml, 
2,16ml) or its equivalent (2, 4, and 6 cups of 
coffee) can reduce the memory function of 
mice by calculating the average number of 
times needed to find the hidden platform. 

The results of this study have little in 
common with the results of Han et al (2007) 
on the effect of pure caffeine administration 

at a dose of 300 mg of the memory function 
of mice for 28 days. The study showed that 
there are significant differences between the 
mean time between the normal control group 
to the treatment group. In the normal group 
had had the average number of times lower 
than in the treatment group dose 
administration of 300 mg of pure caffeine. 
This shows that the administration of pure 
caffeine in high doses can reduce the function 
of memory.5 

Additionally, steeping robusta coffee 
contains acrylamide which is the end product 
of the process of roasting coffee, in the form 
of a crystal clear, odorless, easily soluble in 
water and in many other organic solvents, but 
insoluble in benzene and heptane. A cup of 
coffee contain acrylamide concentration is 
from 0.32 to 1.46 g / 30ml in 6 g of coffee. 
Acrylamide is a substance that is harmful and 
potentially cause cancer in about 2% of cases 
each year in the world. Acrylamide is usually 
found in foods that are processed using high 
temperatures above 150ºC. Acrylamide is not 
formed at a temperature below 120oC.6 

Acrylamide is a compound 
containing ammonia, compounds that affect 
brain metabolism through increased 
synthesis of glutamine cycle and 
ketoglutarate, these two ingredients affect the 
Kreb's cycle, causing a loss of ATP 
molecules. This resulted in impaired cell 
oxidation process. The release of calcium 
ions from these mitochondrial homeostasis 
resulting in disruption in the beginning of the 
death of the cell so that it can reduce the 
function of memory. 

Acrylamide has the potential to cause 
neurotoxicity that result in the central and 
peripheral nervous system, autonomic so that 
it can occur fatigue, dizziness, sleepiness, and 
difficulty in remembering. The results of 
clinical trials showing that acute exposure to 
high doses of Acrylamide trigger the signs 
and symptoms of central nervous disorders. 
While Acrylamide exposure in the long term 



with smaller doses can trigger disturbances in 
the peripheral nervous system.7 

The use of excessive coffee in high 
doses (> 500 ml), equivalent to two cups of 
coffee can cause cardiovascular system 
disorders such as increased heart rate and 
blood pressure. So that in circumstances 
where a person consumes too much coffee 
will experience increased heart rate which 
will result in anxiety so it is difficult to learn 
and concentration.5 

This study is the beginning of 
steeping influence robusta coffee (Coffea 
canephora var.Robusta) where there are 
several limitations of the coffee used only 
method brewed with hot water instead of 
using pure caffeine or extract purefikasi 
acrylamide and the dose is too large in this 
study. So that needs to be done further 
research using pure caffeine or steeping 
robusta coffee with a lower dose. 
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