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Abstract 
 
44 representative packages for the range of flours available on the Romanian market, and 31 formal presentations 
(advertisements in written press, as well as the first page of the presentation site) have been scanned, and the 
images have been processed by means of a specialized computer software (ImageJ), in order to analyze how color is 
used in the structure of certain elements of packaging aesthetic and design, but also in the communication strategies 
of companies.Our results showed that as regards the colors used in making packaging, the most common colors are 
based on red. The color red has been used mostly in the forms of communication based on printing or online 
(posters, advertisements, home site). In case of packaging, the use of colors has been achieved following models that 
include clear pairs: red - green or green - blue, while in formal presentations the amount of red increases with the 
amount of blue and green, the amount of blue increases with red and green, and the amount of green increases with 
red and blue. There has also been evidenced another significant trend, namely the shades of blue decreasing with 
turnover increasing. Otherwise, companies with higher turnovers used smaller amount of colors based on blue in 
the color composition of packaging, and even smaller quantities of green. The colors which have been least affected  
by the turnover value were those based on red. 
 
INTRODUCTION  

 

A brand may be achieved in words or in 
combined pictures. It is noted that the 
brands represented in words are used more 
often because it is easier to read and 
memorize them. Besides the brand symbol, 
the color is certainly the second important 
item in identifying the packaging in the 
international context [1]. 
Certain studies have suggested the 
significant influence that color has on 
behavior. Harry Wohlfarth, Catharine Sat 
on the one hand, Rose H. Alschuler and 
Berta Weiss Hattwick on the other hand, 
showed the significant influence that color 
has on children's behavior [2,3] 
Choku Akashi (1986) demonstrated by the 
results of his research, that red is often 

perceived as being active and in certain 
circumstances, it may be correlated with 
aggressiveness. Faber Birren associated the 
division of spectrum in warm and cold 
colors with human personality [4]. Red 
colors tend to increase muscle tension, 
stimulate the autonomic nervous system, 
while green and blue relax the tension. 
These direct connections exist between brain 
and body, reactions taking place 
independently of thought or deliberation. 
(Birren '55). Similarly, Jaensch found that 
people can be grouped into two categories: 
those who are more sensitive to the hot end 
of the solar spectrum and those who are 
more sensitive to the cold end [5]. 
Experiments carried out by Newton and 
confirmed by the Young-Helmholtz theory, 
showed that retina of human eye contains 
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three types of cone receptors, each being 
sensitive to a certain range of waves of light: 
Long or Red receptors (sensitive to red light, 
which have long  wavelengths, 500nm-
700nm), Green or Middle receptors 
(sensitive to green light, with average 
wavelengths of 450nm-630nm) and Blue or 
Short receptors (sensitive to blue light with 
short wavelengths, 400nm-500nm) [6].         
In practice, the description of any color in 
the visible spectrum means its notation, 
representation or specification by three 
numerical color parameters, which define a 
set of tristimulus values, as color perception 
in the human brain is determined by three 
types of sensitive to light receptors, which 
transmit three signals to the brain for each 
color in sight. A tristimulus value, directly 
or indirectly expresses the extent to which 
primary RGB colors combine to form a new 
color, and implicitly the characteristics of 
those color stimuli which are  sensitive to 
SML wavelengths, corresponding to these 
primary color components.  
The additive RGB color model is defined on 
the property of different wavelengths light 
radiations to combine additively, in order to 
form a new color; the model is called 
additive color model. Any combination of 
light radiations falling directly on the human 
eye can be described by the additive RGB 
color model; that is why this model is used 
by most light emitting equipments for 
determining the values (R, G, B), which 
compose each reproduced color[7]. 
The most common implementation method 
of the additive RGB color model, used since 
2006 for PC monitors, has 24 color bits and 
8 color / pixel bits, or 256 digital levels / 
channel (28 = 256); that is the reason why 
the number of possible colors that may be 
represented by this model is limited to 256G 
x 256B x 256R = 16.7 million colors, which 
is approximately the number that human eye 
can distinguish[7]. 
The main objective of our research is the 
analysis of how color is used in the 
communication strategies of milling 
companies on the Romanian market (print 
ads, posters, presentation websites), and 

how the color is promoted in the structure of 
certain aesthetic and design elements of 
marketed products packaging. 
 
MATERIAL AND METHOD  
 
We analyzed 44 representative packages, for 
the range of flours available on the 
Romanian market, coming from 15 
producers in the field (Dobrogea S.A., 
Băneasa, Titan, Galmopan, Farinsan, 
Panimon, Vel Pitar, Boromir, Pambac, Sam 
Mills, Panalim, Moara Landolt, Moara 
Domnească, Pic and Pan Grup). 
The structure of the assortment for the 
studied colored packaging, sorted on types 
of flours, is shown in figure 1. 
 
 

 
Fig.1. The structure of the assortment for the  
analyzed colored packaging 
 
We have also studied 31 formal 
presentations (print ads and first page of the 
presentation site) for the following 
companies: Titan SA, Galmopan SA, 
Pambac SA, Vel Pitar SA, Royal Mill, 
Panimon, Panalim, Sam Mills and Farinsan 
SA. 
The visible part of packages (the accessible 
side of consumer’s perception on the 
shelves), the internet ads and websites of 
companies, have been processed using a 
computer specialized software, developed 
by National Institutes of Health (USA), in 
order to analyze the medical images: 
ImageJ. 
For achieving our objectives, we used those 
program options which assess the  
construction of analyzed image colors, 
starting from the three primary colors, Red, 
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Green and Blue. Basically, the program 
achieves a specific histogram for each color, 
in case of each image, or in case of 
selections from the image: the possible 
values for each primary color (from 0 to 
255) are listed on the x axis of coordinates 
and the number of identified pixels is listed 
on the y coordinate axis. So, the program 
calculates average quantities of red, green 
and blue, as well as the associated standard 
deviations (figure 2).  
 

 
 
Fig.2. Image analysis, performed using the program 
ImageJ, for Grania Cake flour  
 
Results have been interpreted with the 
methods of statistical mathematics 
(dispersion analysis and regression), using 
StatSoft professional program, Inc. (2007). 
STATISTICA (data analysis software 
system), version 8.0. www.statsoft.com. 
 
RESULTS AND DISCUSSIONS 
 
Table 1 shows the variability estimates for the 
main color parameters broken down in RGB 
system, for the studied packages (n = 44). 
 
Table 1. Estimates of variability for the 44 packaging 
for the selling of investigated milling products  

Parameter X±s CV % 

Overall average 153.880  ± 57.680 37.483 

R (red) 175.080 ± 57.650 32.928 

G (green) 153.900 ± 64.130 41.670 

B (blue) 134.140 ± 68.090 50.761 

 
We notice that, regarding used colors, the 
most common colors are those based on red, 
followed by green and blue. 
 

Table 2. Estimates of variability for the 31 
investigated formal presentations  

Parameter X±s CV % 

Overall average 165.900  ± 63.600 38.336 

R (red) 198.900 ± 57.300 28.808 

G (green) 164.200 ± 70.100 42.692 

B (blue) 138.100 ± 75.100 54.381 

 
Red was the color that has also been most 
intensely used in the forms of communication, 
expressed in print or online (posters, 
advertisements, main page of the site), as 
shown in  table 2. 
As regards the coefficients of variability, 
associated to the average values of 
investigated color parameters, there have been 
determined similar values for both assessed 
samples. 
We noticed that the amount of shades, in 
which red color prevailed, has been 
significantly higher (figure 3) in case of the 
print media advertising and presentations, and 
in case of the first page of promotion website. 
The t value (Student test) is 2.572 
(significant), for the pairs of averages 
associated to red color and nonsignificant for 
other pairs. 

0

50

100

150

200

Posters,
Presentations, web

sites

Package

Red

Green

Blue

Fig.3.  Average values of color parameters for 
 the two studied samples 

 
Table 3 presents the correlation coefficients 
and their significance, in the case of the 
investigated color parameters of packages. 
We can notice that, in case of packaging, the 
overall value has increased very 
significantly, on account of increasing all 
three primary colors. This is natural, taking 
into consideration the method we used. 
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Table.3. Correlation coefficients and their 
significance, for the color parameters of studied 
packaging 

 Overall 
average 

R (red) 
G 

(green) 
B 

(blue) 
Overall 
average 

1.00  

R (red) 0.69*** 1.00 
 

G (green) 0.83*** 0.47*** 1.00 

 

B (blue) 0.63*** -0.03 0.39** 1.00 

*significant (p<0.0500), **distinct significant (p<0.0100),  *** 
very significant (p<0.0010) 

 
However, there have been emphasized some 
characteristic aspects. Thus, increasing the 
amount of color derived from red, has been 
associated with a corresponding increase of 
the amounts of color derived from blue 
(figure 4).  
 

 
Fig.4. Regression between R (red) and G (green) in  

investigated packaging 
 
The observation can be made for the pair of 
colors Green - Blue, for which a positive 
distinctly significant correlation has been 
determined (r = 0.39). 
The results obtained from the correlation 
analysis regarding the communications 
having  other presentation forms (print 
media, online, etc.) are presented in Table 4. 
 
Table 4. Correlation coefficients and their 
significance for the 31 investigated formal 
presentations 

 Overall 
average 

R (red) 
G 

(green) 
B 

(blue) 
Overall 
average 

1,00  

R (red) 0.68*** 1.00 
 

G (green) 0.93*** 0.55** 1,00 

 

B (blue) 0.89*** 0.34* 0.81*** 1.00 

*significant (p<0.0500), **distinct significant (p<0.0100),  *** 
very significant (p<0.0010) 

 

We can see that the number of established 
significant correlations is much higher in 
this case than in the previous case. 
Basically, all three colors are interconnected 
and register significant changes, depending 
on one another. In case of packaging, the 
colors behaved according to the pairs: red - 
green or green - blue for communications; 
the more complex nature of the construction 
of colors is highlighted in colors 
interconnection. Thus, the amount of red 
increases with the amount of blue and green, 
the amount of blue increases with the 
amount of red and green and the amount of 
green, with the red and blue amount 
(figure5). 

 

 
Fig.5. Modeling behavior of the three color 
parameters,one depending on the other, for 

the two investigated samples 
 
In order to investigate how colors are used 
within the class represented by packages for 
flour, depending on the type and destination 
of flours, we separately analyzed 28 
packages, representing packages of flour 
type 000 (13 pieces), flour type 650 (10 
pieces) and flour for cake (5 pieces). Results 
are presented in table  5. 
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Table 5. Estimates of variability for the packages designed for 
marketing of the flours  type 000, flours type 650 and cake flours 

Parameter X±s CV % 

Flour type 000 

Overall average 147.710 ± 33.040 22.368 

R (red) 177.480 ± 45.690 25.744 

G (green) 145.630 ± 35.740 24.538 

B (blue) 120.680 ± 44.77 37.101 

Flour type 650 

Overall average 166.360 ± 21.070 12.664 

R (red) 187.850 ± 42.170 22.448 

G (green) 165.850 ± 24.950 15.041 

B (blue) 145.550 ± 26.910 18.491 

Flour for cake 

Overall average 157.840 ± 14.400 9.121 

R (red) 169.09 ± 57.370 33.926 

G (green) 162.780 ± 7.550 4.638 

B (blue) 152.970 ± 14.690 17.251 

 

Table 6. The significance of the difference between 
the color parameters, in case of packages for 000 type 
flours, 650 type flours and cake flours  
 

Parameters Flour 000 Flour 650 t 
Overall 
average 

147.7 166.36 1.555 ns 

R (red) 177.5 187.85 0.560 ns 
G (green) 145.6 165.85 1.524 ns 
B (blue) 120.7 145.55 1.548 ns 

Parameters Flour 000 Flour for 
cake 

t 

Overall 
average 

147.7 157.84 0.633 ns 

R (red) 177.5 169.09 0.327 ns 
G (green) 145.6 162.78 1.640 ns 
B (blue) 120.7 152.97 2.297 ns 

Parameters Flour 650 Flour for 
cake 

t 

Overall 
average 

166.36 157.84 0.807 ns 

R (red) 187.85 169.09 0.723 ns 
G (green) 165.85 162.78 0.357 ns 
B (blue) 145.55 152.97 0.568 ns 

 

As seen from the two tables (5 and 6), there 
is a tendency to use mainly red based colors 
for the flours type 650, but, as the tests of 
significance indicate, this trend is not 
significant.  
Table 7. Overall average and average values of the 
parameters R, G and B for the two investigated 
samples, analyzed by companies 

Packaging 
 

Company 
Overall 
average 

R 
 (red) 

G 
 green) 

B 
 (blue) 

Sam Mills 143.00 128.00 148.00 155.00 

Baneasa 163.00 218.00 162.00 110.00 

Titan 166.,00 191.00 173.00 134.00 

Boromir 138.00 151.00 137.00 126.00 

Dobrogea 168.89 186.07 164.95 155.63 

Galmopan 144.48 168.31 133.87 131.02 

Farinsan 157.26 194.30 150.61 136.24 

Pambac 133.69 151.12 132.64 117.30 

Pangrup 152.76 153.59 152.85 151.79 

Formal presentations 
Company Overall 

average 
R 

 (red) 
G 

(green) 
B  

(blue) 

Sam Mills 188.74 225.95 194.06 146.180 

Baneasa 174.92 176.01 179.45 169.29 

Titan 161.27 209.84 152.20 121.89 

Boromir 167.83 217.21 169.22 117.10 

Dobrogea 134.58 159.90 123.84 120.17 

Galmopan 139.06 206.17 106.66 104.31 

Farinsan 219.49 226.81 224.21 209.94 

Pambac 133.55 168.92 152.05 98.90 

Pangrup 193.56 221.34 194.41 164.72 

 
One can say that in terms of packed product 
destination, or its quality characteristics, there 
is not a clear correlation with the predominant 
color of the packaging. 
Table 7 presents the results obtained by 
discriminating the color analysis, both in 
terms of packaging and in terms of formal 
presentations, regarding the companies in the 
field. 
We can conclude from the table that for 
certain companies (Sam Mills, Boromir, 
Dobrogea Farinsan), the color parameters 
have different values for packaging, compared 
with formal presentations, although the 
differences are nonsignificant for the two 
samples (Fig. 7). This suggests that the 
structure of communications is based on 
different formats, in terms of how color is 
used. However, the achieving of these 
differences is not structured and there is no 
rule, because there have been identified no 
significant correlations between parameters R, 
G and B of the two samples (table  8). 
Table 8. Correlation coefficients between the 
parameters Overall average, R, B and G of the two 
samples 

Packaging   
                                  
Formal 
presentations 

Overall 
average  

R red) 
G  

(green) 
B  

(blue) 

Overall average  0.120 ns 
-0.230 

ns 
-0.010 

ns 
0.380 

ns 

R (rosu) 0.050 ns 
-0.370 

ns 
-0.030 

ns 
0.370 

ns 

G (green) 0.170 ns 
-0.140 

ns 
0.100 ns 

0.320 
ns 

B (blue) 0.200 ns 0.300 ns  0.080 ns 
0.120 

ns 
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One of the issues that concerned us, was the 
identifying of a homogeneous behavior of 
market operators regarding use of colors, 
depending on the size of the company or its 
activity.  Finally, we chose as global 
indicator the overall turnover (million 
euros). Since the turnover we found in our 
press studies derived from management 
statements, that are sometimes contradicted 
by other opinions, we preferred to consider 
the conveyed values as significant, in order 
to position the respective companies on a 
scale from 1 to 9. Therefore, correlation 
analysis we realized was not based on 
parameters, but on the correlation 
coefficients of the ranks (table  9). 
 
Table 9. Correlation coefficients of Speraman ranks, 
for the color parameters of packaging, presentations 
and turnover of companies in the milling market 
 
Parameters Average R  

(red) 
G 

(green) 
B  

(blue) 

Turnover 
(million euro) 

-0.616 -0.283 -0.633 -0.666 

 
Table 9 shows that there is a significant 
trend of decreasing the use of shades of 
blue, with increasing turnover. Otherwise, 
companies with higher turnovers used a 
smaller quantity of colors based on blue, and 
even smaller quantities of green, in the color 
composition of packaging. The colors which 
were least influenced by the turnover value 
were those based on red. 
 
CONCLUSIONS 
  
1. We could see that in terms of the colors 
used in the construction of packaging, the 
most common are those based on red. Red 
was also the color most intensely used in the 
forms of print or online communication 
(posters, advertisements, the main page of the 
site); 
2. If the print ads and print presentations, in 
first page of the website promotions, etc., the 
amount of shades in which red prevailed, was 
significant higher than for packaging; 
3. In the milling packaging market, increasing 
the color amount derived from red color has 
been associated with a corresponding increase 

of the quantity of color derived from blue. The 
same thing could be observed for the color 
pair Green - Blue, for which we found a 
positive distinctly significant correlation (r = 
0.39); 
4. In case of packaging, the colors behaved 
according to the pairs: red - green or green – 
blue; in case of communications, the more 
complex nature of their construction is 
highlighted by the interconnection of colors. 
Thus, the amount of red increases with the 
amount of blue and green, the amount of blue 
increases with the amount of red and green, 
and the amount of green increases with 
amount of red and blue; 
5. Although there is a tendency of mainly 
using colors based on red for the flours type 
650, this trend is not significant. In terms of 
the destination of the packed product, or its 
quality characteristics, there is not a clear 
correlation with the predominant color of the 
packaging;  
6. Companies with higher turnover, used in 
the composition of colors for packaging, a 
smaller amount of colors based on blue and 
the smallest quantities of green. The least 
affected colors, by the value of turnover, were 
those based on red; 
7. There is a significant trend of decreasing the 
use of blue shades with increasing turnover. 
Otherwise, the companies with higher 
turnovers used a significantly smaller amount 
of colors based on blue, and much smaller 
quantities  of green, in the color composition 
of packaging. The least affected colors by the 
amount of turnover, were those based on red. 
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