
International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,         Vol-5, Iss-2, Spl. Issue-1 May.-2017 
http://iraj.in 

Quality Analysis on Vegetable Oil-Based Offset Printing Ink 
 

34 

QUALITY ANALYSIS ON VEGETABLE OIL-BASED OFFSET 
PRINTING INK 

 
KRAIROP CHAROENSOPA 

 
Printing Industry Department, Faculty of Industrial Technology, Suan Sunandha Rajabhat University, Thailand 

Email: krairop.ch@ssru.ac.th 
 

 
Abstract - This research was aimed to examine the quality of the vegetable oil-based offset printing ink. In the experiment, 
the yellow vegetable oil-based offset printing ink was tested their various attributes including 1)Tack 2)Spread flow, and 3) 
Gloss. The obtained results were examined to locate the printing quality executed on 70-gram matte papers. Density and 
Tone value increase on 10 papers were measured to obtain their average values. According to the test result, tack, spread 
flow and gloss of the yellow vegetable oil-based offset printing ink was similar to those of commercial ink. Additionally, the 
tone value increase of the yellow vegetable oil-based offset printing ink was at the maximum of 15.1, which was at 50% 
screen of the dot gain value. 
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I. INTRODUCTION 
 
Offset system was the world’s most used printing 
system today as it generated pleasant-looking work as 
well as top-notch printing quality. The cost of this 
system was not too high, so it was suitable with all 
types of printed works [1]. Offset system was referred 
to the incoherence between water and oil. The plate 
contained both of them—the non-printing area 
attracts a water-based film, keeping the non-printing 
area ink-free.[2] On the other hand, at the printing 
area, chemicals similar to ink were on the area. Ink 
was a critical component to printing system.  
 
Printing ink gave colors on the printing surface, so 
did the offset ink. Offset ink was oil-based ink. There 
was no water-based offset ink being produced. The 
water varnish would combine with water in a form of 
fountain solution, which caused the ink not to be able 
to attach with the image area of the printing plate. 
The main aspects of the offset ink were pigments, oil, 
and ink elements like solvent, resin, and chemical 
additives that helped to boost various assets of the 
ink. These were used as ingredients to make bio-
diesel oil which was renewable energy for diesel oil 
which its price kept on rising every day [3]. Today, 
the printing technology development usually came 
with an application of new materials. As a result, 
importing materials from overseas were inevitable 
particularly on varnish oil which resulted in higher 
manufacturing cost on the offset ink. Together with 
continuous rising price of the oil, manufacturing cost 
of the offset inks had become higher.  
 
Due to the mentioned problem, For the offset ink [4] , 
there are many solvents used depending on types of 
ink per a printing system. the researcher had an idea 
of using vegetable oil-based ink instead of petroleum 
oil-based offset ink. The quality test of the vegetable 
oil-based ink was deployed on halftone image 
printing.[5]. 

II. RESEARCH OBJECTIVES 
 

 To produce offset printing ink vegetable oil-
based. 

 To evaluate the vegetable oil-based offset 
ink in terms of its quality. 

 
III. RESEARCH SCOPES 
 
This research project is the production of inks, offset 
printing, colored processing, solvent base oil to the 
environment. The scope of research details here 
 
1. Inks, offset printing with solvent based inks, 

offset printing, vegetable oil is the palm oil as a 
solvent. 

2. This produces offset printing ink base colors 
vegetable oil-based processing, one color is 
yellow. 

3. How to test the properties of the ink. Including 
Tack, Spread flow and Gloss. 

4. Print quality test methods include the tone value 
increase on its 175 grams Matt coated paper. 

5. Printed by Offset printing  
6. Variables 

6.1 Properties of offset printing ink vegetable oil-
base. 
6.2 Print quality of offset printing ink vegetable 
oil-base 
 

IV. RESEARCH METHODOLOGY 
 
Yellow ink, the formulation and manufacture of 
offset printing ink base oil. The inks production 
method steps are as follows. 
 
1. Production of Oil varnishes from vegetable oil. 

The formulation of ink expert offset 
Chalerchaicharn Co Ltd. 

2. Testing of inks 
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When offset printing inks base oil at the 
production stage, the research conducted for the 
treasure of the ink are below. 
2.1) Tested the Tack value of inks used by Ink-o-
meter at 25 ° C using a speed of 400 rpm. 
2.2) Test dispersion (Spread Flow) of inks used 
by the machine spread-o-meter with a time of 30 
and 60 seconds at a temperature of 25 degrees 
Celsius. 
2.3) Test Gloss value of inks using Gloss meter. 

3. Test the print quality 
To test the quality of the ink, it was printed by offset 
printing (show in figure1.) on matt coated paper 175-
gram  

 
Figure1. Offset Printing [6] 

 
Using a test form to verify the following quality 
parts;  

 1) Density measurement of the ink was 
tested on 10 papers to locate average density value. 

 2) Tone value increase measurement of the 
ink was tested on 10 papers to settle average tone 
value increase value.  

 
V. RESEARCH RESULTS 
Experiment result 
 

 
Table 1: Shows the formulated yellow ink 

From the table 1,The formulated yellow inks are 
Modified Phenolic Varnish 50%  vegetable oil 
varnish 25% Pigment Yellow 12 (a) 13% Orange 
base 0.10%  PE-Wax 4 %   Drier 0.40%  Antioxidant 
0.05%   and Solvent Oil 7.45%. 
 

 
Table2:Shows the properties of yellow ink,vegtable oil base 

compared to commercial ink 
 
From the table 2, the table showed that the ink colors 
is yellow,L*= 86.65, a*= -1.78, b* = 111.42 the color 
difference compared to commercial printing inks was 
1.03 

 

 
Table3: Properties of yellow vegetable oil-based offset ink 

 
From the table 3.The tack value of the offset ink 
having yellow vegetable oil-based solvent was at 
10.40. In terms of spread flow value, 30 seconds 
equaled to 32 millimeters and 60 seconds equaled to 
38 millimeters. On the gloss value, it was at 74.6±1.1.  

 
Fig.2Consistency of offset printing ink having vegetable-oil 

based solvent 
 

0.00

0.50

1.00

1.50

2.00

2.50

1 2 3 4 5 6 7 8 9 10

D
en

sit
y

Consistency of Printing

Y

http://iraj.in


International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,         Vol-5, Iss-2, Spl. Issue-1 May.-2017 
http://iraj.in 

Quality Analysis on Vegetable Oil-Based Offset Printing Ink 
 

36 

After the test printing, The Consistency of offset 
printing ink having vegetable-oil based solvent (show 
in figure 2.),The density value of the yellow 
vegetable oil-based ink was measured via Matt coated 
paper 175-gram papers for 10 pieces. The average 
density was at 1.88.  
 

 
Figure3.Tone value increase of the yellow vegetable oil-based 

ink on matte papers 
 
From figure3 show the value of Tone value increase 
in the yellow vegetable oil-based ink on matte 
papers.Tone value increase was high at the screen 
percentage areas of 20-80 on the test form that was 
the mid-tone area of the image [7]. It was discovered 
that the yellow vegetable oil-based ink tested on 70- 
gram matte papers came with the maximum tone 
value of 15.1 at the screen percentage of 50.  
 
CONCLUSIONS  
 
1. Formula yellow ink for use Vegetable oil varnish 

is a blend of 25%. 
2. Color difference of yellow ink inks was 

1.03.Yellow inkis less compared to the 
commercial printing ink. 

3. Ink property including tack value, spread flow 
value and gloss value of the yellow vegetable oil-
based ink was similar to those of commercial ink.  

4. The printing, density value of the yellow 
vegetable oil-based ink test was measured via 
Matt coated paper. 

5. The maximum tone value of 15.1 was at the 
screen percentage of 50. 

 
SUGGESTIONS 
 
Suggestion for the next research 
Other types of papers should be used in the next study 
to test the quality of the ink.Vegetable oil can be used 
to produce printing ink systems as an alternative to 
the printing industry   
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