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ABSTRACT 

Customer requirement for environmentally dyes leads to the resuscitation of natural colorants for textiles, using newer energy 
adequacy dyeing processes and reproducible shade developing processes. This article reports a study for extraction of dyes from 
peanut red skin by using microwave heating and its application for textile print via flat screen method. Dyestuff concentration and 
pH factors were studded. Effect of print paste conditions namely; pH, dyestuff concentration, kind of thickener and mordant type 
were studied. Color strength, color data and fastness properties of the printed textiles were also investigated. UPF protection factor 
was determined for the mordanted and unmordanted fabrics. The results showed that the printing paste that contains 30% of 
extracted dye, thickened with seed My pro gum at pH 9 and fixed by hot steam at 100°C for 30 min. gives the highest K/S value.  

Keywords: Natural dyes, Microwave, Wool, Nylon, Polyester/cotton fabric, printing, Peanut red skin, UPF. 

 
INTRODUCTION 

eanut is the shell, (husk) or legume, of Arachis 
hypogaea L., of the family Leguminosae. Generally, 
peanut is grown mainly for its seed oil. It is also a 

vital food source of protein in developing and developed 
countries. Peanut include kernels, skins (seed testate, 
coats) hulls. Peanut skins and hulls have small economic 
value by-products of peanut that are still untapped 
economic value processing operations. Nuts are used in 
production of peanut margarine, roasted peanuts snack, 
peanut confectioneries, and peanut oil. The membrane 
becomes the waste of industry mentioned above, and is 
primarily used as animal feed for lower than a pound1.  
Peanut red skins are the seed coat of peanut. China have 
lot of Peanut resources, as it is country of the greater 
production of peanut and the largest export volume, the 
existence of share about (41.5%) for total world 
production, then India (18.2%) and USA (6.8%)

2
. Peanut 

consists of pod, seed layer (hull) and cotyledon.  Peanut 
membrane is rich in polyphenols, Flavonoids (or 
bioflavonoids), flavonols, and isoflavones. Peanut skin 
shade differs from light brown to dark red and most 
shading color in plants particularly red, purple and blue 
follow the flavonoid class of anthocyanins, with other 
flavonoid compounds acting as co-pigments. Anyway, red 
seed skin peanuts are the greatest popular and commonly 
consumed all over the world3-5. 

The use of microwave heating for materials processing 
has the possibility to afford many benefits in reducing the 
required times and energy savings. On traditional heating, 
energy is transform to the substance by convection, 
conduction, and radiation of heat to the surfaces of the 
material. Conversely, microwave energy is directly 
delivered to fabrics by molecular interaction with the 
electromagnetic field. In heat transmission, energy is 

transmitted as a result of thermal gradients; while in case 
of microwave technique, it is the transmission of 
electromagnetic energy into thermal one and energy is 
transformed, instead of heat transfer. This difference in 
the way of transferring energy can lead to several 
potential features of using the microwave for material 
processing. In microwave, it is possible for the heat to be 
generated all over the material volume, so microwave can 
penetrate the material. Energy transfer processes do not 
depend on heat spread from the surfaces, and the 
possibility of achieving rapid and homogenized heating of 
thick materials. In conventional heating, the cycle time is 
always dominated by slow heating rates that are selected 
to limit the sharp thermal gradients that lead to stresses 
induced process.  

In using microwave technique, the heating process 
occurs through the electromagnetic field directly to the 
material. This leads to fast heating procedure takes place 
in all parts of the fabrics and minimize thermal 
gradients. Volumetric heating can also minimize reaction 
durations and energy saving. Microwave field in addition 
to the dielectric heating is responsible for controlling on 
the capability of fabrics heating by using microwave 
irradiation. Electromagnetic theory and dielectric 
heating Knowledge is necessary for improving the 
processing of fabrics heating by using microwave 
technique. 

There are a lot of researches 
6-13

 work in the field of 
utilization of microwave in textile dyeing and extraction 
of natural dyes but textile printing is not yet fulfilled. The 
aim of current work is to evaluate microwave technique 
as a source of heat to extract dyes from Peanut red skin.  
The usefulness of microwave as an innovative extraction 
and dyeing method and its efficiency in increasing dye 
fixation in comparative with the conventional method 

The Environmentally Benign Extraction of Peanut Red Skin for Textile Coloration and 
 its UV Protection Properties 

P 

Research Article 

mailto:hany_helmy2001@yahoo.com


Int. J. Pharm. Sci. Rev. Res., 47(1), November - December 2017; Article No. 01, Pages: 1-12                                                ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research . International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 

. 

. 
Available online at www.globalresearchonline.net 

 

2 

(steaming and thermo-fixation) on different fabrics has 
been explained. 

MATERIALS AND METHODS 

Materials 

Plants 

A commercial peanut red skin is used; its properties and 
chemical structure are listed in table 1. 

Table 1: peanut red skin (Arachis hypogaea L) 

 

Fabrics 

Mill-scoured wool fabric (100%) and nylon fabric are 
supplied by Misr Co. for spinning and weaving company, 
El-Mehalla El-Kubra, Egypt. Polyester/cotton blend fabric 
65/35 is supplied by El-Shorbagy for spinning and weaving 
company, Egypt.  

Thickening agent 

High-viscosity sodium alginate was supplied by Ceca 
Kolloid Chemie., France and was used at 3% 
concentration. Meypro gum NP-16 (Meyhall) is a non-
ionic thickening agent which is based on modified plant 
seed gum, and was used at 8% concentration. Synthetic 
thickener: Daicothick was supplied by Daico company, 
Cairo, Egypt, and was used at 3% concentration. 

Mordants and other chemicals 

Aluminum- ammonium Sulphate (NH4Al(SO4)2, 12 H2O), 
Ferrous Sulphate (FeSO4), Copper Sulphate, Potassium 
Iodide, Urea and Di ammonium phosphates were of  
laboratory grade. 

Microwave Heating Systems 

Extractions were carried out using microwave synthesis 
systems: Lab station, which is equipped with a magnetic 
stirrer, and a non-contact infrared continuous feedback 
temperature system, Milestone Inc., USA. 

Methods 

Dye extraction 

Conventional heating and microwave irradiation were 
used as a source of heating for different methods of dye 

extraction. The two methods of extraction were used 
under these conditions; dye concentration (10-50/100 
g/ml), extraction temperature (60-90°C), extraction time 
(40-60 min.), extraction pH (3-9), using different 
microwave power level (300-1200). The best result was 
obtained when using 30% of peanut red skin at 80°C for 
60 min. at power level 500 watt using microwave 
extraction.  

Preparation of the printing paste 

Soft water was used to prepare the printing paste by 
adding different concentrations of peanut red skin extract 
and all the components were stirred heavily. The 
extraction process of peanut red skin was carried out 
using conventional heating and/ or microwave irradiation.  
The printing paste was prepared using 600 ml thickener, 
40 g urea, 12.5 g di-ammonium Sulphate, 120 ml Binder 
BD in addition to 20 g mordant in some cases. Also, 2 ml 
balance was added to each printing past to make the total 
volume 1000 ml and the printing paste was stirred for 10 
minutes. Then the print paste properties were measured 
using Brookfield Viscometer and the viscosity was 21,000 
cps at rate of shear 2.180 

14
. 

Printing technique 

Each printing paste was applied separately to these 
fabrics; wool fabric, Nylon fabric and Polyester/cotton 
blend fabric using flat screen printing method.   

Fixation 

After printing and drying, the printed fabrics were 
subjected to fixation either by steaming at 100°C for 20/ 
30/ 40 min. or thermofixation at 130/ 140/ 150 °C for 2/ 4 

Property 
peanut red 

skin 
Structure of Peanut red skins 

Polyphenolic Compounds in Peanut red 
Skin 

Botanical 
name 

Arachis 
hypogaea L 

 

 

C.I. Name 
Natural 
brown 

Class Alkaloids 

Part used Outer crust 

ʎmax.(nm) 350 
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min. in a thermal static oven (Mathis, Switzerland)., or by 
microwave at different power level (60-90 watt) for 
intervals times (5-15 min.) 

Washing 

After printing and fixation via microwave irradiation, 
steaming or thermofixation, the printed fabrics were 
subjected to washing through 3 stages as follows: first, 
Rinsing thoroughly with cold and warm water. Second, 
washing with a solution containing 2 g/L Hosptapal CV-ET 
(non-ionic detergent) for 15 min. at 60°C. Third, rinsing 
with warm and cold water to remove the unfixed dye and 
finally air drying. 

Evaluation of printed fabric 

Color measurements 

The color strength of the printed fabric was assessed by 
reflectance method 15, which performed on Ultra-scan 
PRO spectrophotometer (Hunter Lab, USA) under 
illuminant D65, 10° standard observer. The colour 
strength (K/S) in visible region of the spectrum (400–700) 
nm was calculated based on Kubelkae–Munk equation: 

 

 
 

      

  
 

Where, (K) is adsorption coefficient, (R) is reflectance of 
dyed sample and (S) is scattering coefficient. In terms of 
CIE Lab values (L*, a*, b*) and colour strength (K/S) 

Fastness properties  

Color fastness to washing, rubbing and perspiration was 
evaluated by using the standard method. Printed fabrics 
were tested by standard ISO methods 

16
. Wash fastness 

(ISO 105-C02 (1989)) 17 and crock fastness (ISO 105-X12 
(1987)) 18 were evaluated using the visual ISO Gray Scale 
for both colour change (AATCC Evaluation Procedure (EP 
1- similar to ISO 105-A02) and colour staining (AATCC EP 
2- same as ISO 105-A03). Light fastness (Xenon arc) was 
evaluated using ISO 105-B02 19. 

Measurement of UPF factor  

The ability of the printed fabric to block UV light is given 
by the ultraviolet protection factor (UPF) value. The 
measurement of UPF values was performed in UV/ 
visible Spectrophotometer 3101 PC with a software 
version, using an integrating sphere loaded with the 
fabric sample from 290 nm at an interval of 10 nm. 

The measurements of UV- penetration characteristics of 
the compressed fabric were carried out in the range of 
290-400 nm using the UV penetration and protection 
measurement system. Before measurements the fabric 
was conditioned at NTP for 24 hours. During the 
measurements, four scans were obtained by rotating the 
sample 90o each time and the spectral data were 
recorded as the average of these four scans. 

The equation used by the software to calculate the UPF 
value for a flat, tensionless dry fabric 20: 

    
               

           

                           
   

 

Equation for calculating the UPF value                                 
(1) 

Where E (λ) is the solar irradiance (Wm-2nm-1) 
measured; S(λ) is the arythematic action spectrum; Δ(λ) is 
the wavelength interval of the measurements ; and T(λ) is 
the spectral transmittance at wavelength λ 290 nm .The 
percentage blocking of UVA (315-400 nm) and UVB(315-
290 nm) was calculated from the transmittance data. 

RESULT AND DISCUSSION 

Over the last decade, microwave dielectric heating as an 
ecologically benign processes have progressed a highly 
valuable technique, offering a different effective heat 
source of several chemical reactions and procedures 21-24. 
It has several advantages comparing to traditional heating 
such as; non-contact heat, energy transfer instead of heat 
transfer, higher heating rate, quick start-up and stopping 
of heating, homogeneous heating with negligible thermal 
gradients, choosy heat properties, reversal thermal 
effects (heating start from the internal of material body), 
energy savings and higher yields in shorter reaction time. 
In this context, applying microwave in textile coloration 
was of interest, thus, exploiting microwave power level in 
extraction and printing with peanut red skin as a natural 
colorant was carried out. 

Microwave extraction 

Printing and fixation of various dyestuffs on different 
kinds of fabrics using microwave heating have been 
studied and compared with traditional printing process. 
Based on experiments the outcomes indicated that, the 
colorant uptake and fastness properties of printed fabric 
with microwave technique were higher than the 
traditional one. The microwave technique could save 
energy and time greatly 25. While utilization of microwave 
in colorant extraction and fixation of printed fabrics is not 
yet investigated. Hence, a trial was made here to 
investigate the possibility of using microwave in 
extraction of peanut red skin and fixation of different 
kinds of fabrics printed with extracted peanut red skin 
and comparing the results with the ordinary thermo-
fixation technique. 

To achieve this goal, different concentrations of the 
peanut red skin (10-40%) were extracted by heating at 
80°C for 60 min using power level 500 watt. Printing 
pastes were prepared using peanut red skin extract 
according to the formulas mentioned in the experimental 
part. Wool, polyester/cotton blend (65/35) and nylon 
fabrics were printed via screen printing method, dried at 
room temperature and exhibited to hot steam fixation at 
100°C for 30 min. After fixation, all fabrics were washed 
according to the procedure explained in the experimental 
part followed by drying at room temperature. Then the 
color strength and color data were measured.  
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Impact of colorant concentration: 

It is obvious from data of Figure 1a that, increasing of 
colorant concentration accompanied with increasing of 
K/S values of printed nylon, polyester/cotton blend and 
wool fabrics from 4 to 7.5, from 3.8 to 4.3 and from 2.2 to 
3.4 respectively until 30% then the K/S values decreased 
dramatically. The highest color strength was obtained 
using nylon fabric then blend fabric and the lowest one 
was wool fabric.  

Impact of pH of printing past 

Printing paste’s pH is an essential factor in textile 
coloration especially when using natural colorants. Like 
other dyestuffs, natural colorants can be applied at 
alkaline, natural or acidic medium. Moreover, wool is a 
natural protein fiber which has a complex chemical 

structure and is so sensitive to alkaline medium (pH > 9). 
So, printing of wool fabric that used in this work needs 
special care to obviate fiber damage. In addition, wool 
fiber contains equal amounts of amino groups (NH2) and 
carboxylic groups (-COOH) bonded together to form salt 
linkages which bridges the main peptide chains. In the 
other hand, all polyamide fibers have the following 
groups, terminal amino group-NH2, terminal carboxyl 
groups –COOH and imido groups along the chain –NH-, 
this can be simplified to -H2N-NH-COOH- 

The impact of printing paste’s pH on color intensity of the 
printing fabrics (wool, nylon, polyester/cotton blend 
fabrics) was studied by applying the printing process at 
different pH values (3, 5, 7, and 9) and the results are 
shown in Figure 1b.  

 

 

Scheme 1: Schematic diagram of bonds composition Between wool and flavones found in 
peanut red skin extract 

From Figure 1b, it was observed that K/S increased 
progressively as the printed paste pH increased. With 
augmenting pH, more colorant transferred to the printing 
paste and depth of color increased. Color intensity in 
acidic medium was very low; it increased sharply in weak 
acidic from pH 3 to 7 and reached the maximum color 
depth at pH 9. This result attributed to the structure 
feature of colorants and fibers. Below the isoelectric point 
(acidic medium); (+) charges are formed on both of 
colorant and fibers, repulsion between colorant and 
fibers are occurred, resulting in low K/S. In alkaline 
condition, more (-) charges are formed on the fibers, so 
the colorant can be held with amino group by forming 
ionic bond (NH3

+) in case of wool as well as nylon fabrics 
and (H+) group in case of polyester/cotton blend fabric. 
Considering that cotton has few basic groups (OH), the 
colorant might be involved by ionic and hydrogen 
bonding. Reaction between the colorant in printing paste 
and fabric may be illustrated in Scheme 1.  

 

 

Impact of thickener kind 

Printing pastes were prepared by using 30% of extracted 
colorant and containing 60 gm/100 ml H2O of different 
thickeners; Mypro gum (8%), Alginate (4%) and Synthetic 
thickener (3%) separately, according to the recipes 
explained in the experimental part. Samples of wool, 
nylon and polyester/cotton blend (35/65) fabrics were 
printed via screen printing technique; printing process 
was performed at pH 9 then drying at room temperature 
and finally fixation using hot steam at 100°C for 30 min. 
After fixation, fabrics were washed according to the 
procedure mentioned in the experimental part followed 
by drying at room temperature. Then different color 
measurements were conducted. 

Data listed in Figure 1c indicated that K/S depends on the 
type of thickener as well as the fabric type. The highest 
K/S was obtained by using Mypro gum as a thickener, 
followed the order Mypro gum > Alginate > Synthetic 
thickener with the following fabrics; Nylon > Blend > wool 
respectively. 
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(a) 

 

 

                          (b) 

 

(c) 

 

 

 

 

 

Figure 1: Effect of extracted colorant concentration (a), pH of printing paste (b) and thickener type (c) on color 
strength of different printed fabrics 

Impact of fixation type 

For comparison, the printing paste thickened with Mypro 
gum (8%) and containing 30% of extracted colorant, pH of 
the printing paste was adjusted at 9 before printing. This 
prepared printing paste was applied to the fabric using 
screen printing technique then drying at room 
temperature. Finally, fixation process was carried out 
using three different techniques; the first one was 
thermofixation at 140°, 150°, and 160°C for 2 and 4 min., 
the second one was hot steam at 100°C for 20, 30, and 40 
min., and the third one was microwave technique at 
different power levels (60-90) for time intervals (7-15 
min.). The color strength (k/S) and the color data of the 
printed fabrics were measured. Also, the fastness 
properties were assessed for all printed fabrics. 

Figure 2 (a and b) showed the effect of fixation type and 
fixation time on K/S of the printed fabrics. These figures 
illustrated that the highest value of K/S was achieved 

at160°C for 2 min. by using thermofixation with Nylon 
and blend fabrics (6.44, 4.30). When using steaming 
method the highest K/S values were obtained at 100°C for 
30 min. with nylon, blend and wool printed fabrics (7.17, 
4.79 and 3.73 respectively). Figure 2 (c and d) showed the 
impacts of exposure to microwave heating and the 
duration of exposure. When different printed fabrics 
were exposed to microwave using different power levels 
for constant time (5 min.), the highest K/S values were 
achieved at 80 watt with this order; nylon (6.59) > blend 
(3.6) > wool (2.03). When using microwave heating with 
different exposure times (7, 9, 11, 15 min.) at constant 
power level (80 watt), the highest value was achieved at 
15 min. in this order [nylon fabric (4.59) > blend fabric 
(3.94) > wool fabric (2.29)]. So, the best power level was 
80 watt, while the best exposure time was 15 min. for all 
fabrics. From all the previous data the best fixation 
method for all printed fabrics was steaming method at 
100°C for 30 min. 
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(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 2: Impact of thermofixation (a), time of steaming fixation (b), power level of microwave (c) and 
microwave fixation time (d) on K/S of printing different types of fabrics. 

 

Impact of mordants:  

For studying the effect of mordanting with copper, 
ferrous, aluminum and potassium salts on the properties 
of printed fabrics, different printing paste thickeners were 
prepared using Mypro gum with one mordant or with 
mixture of them (copper/potassium, ferrous /potassium, 
alum./potassium and alum./ferrous) at pH 9. After 
printing, all printed fabrics were subjected to hot steam 
fixation at 100°C for 30 min.  

Table 2 illustrated the results of K/S and colour data (L*, 
a* and b*) of mordanted and non-mordanted printed 
fabrics using peanut red skin extract. It can be observed 
that the K/S of printed nylon fabrics mordanted with 
different kinds of mordants is lower than the blank (7.17). 
While K/S of the printed mordanted blend fabrics with 
copper, potassium and ferrous salts (5.05, 5.58 and 5.22 
respectively) was higher than the blank (4.79), but in case 
of using aluminum salt, K/S of the printed mordanted 
blend fabrics (3.15) was lower than the blank (4.79). Also, 
K/S of printed mordanted wool fabrics with copper and/ 
or potassium salts (7.98 and 6.74) was higher than the 

blank (3.73). While K/S of printed mordanted wool fabrics 
with aluminum and/ or ferrous salts (2.28, 3.21) was 
lower than the blank (3.73). 

Table 2 indicated that there was a remarkable decrease in 
L* values in case of using blend and wool fabrics with 
ferrous and copper salts which mean a darker shade 
compared to the blank, while in case of nylon an increase 
of L* values was happened which mean a lighter shade 
compared to the blank. A noticeable decrease of a* and 
b* values was occurred with ferrous salt which mean a 
shift of colour towards green and blue color in case of 
nylon, blend, and wool fabrics as a result of metal 
complex formation between the dye, the fabric and the 
mordant used.  

The auxochromic groups (OH, COOH) in polyphenolic 
compounds in peanut red skin extract are able to form 
complex compounds, depending on the number of these 
groups suitable for forming complexes with metal ions of 
mordants and combined with the fabric with hydrogen 
bonding. 
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Table 2: Effect of mordants on K/S, color data, UPF, UV.B, and UV.A of different fabrics printed with Peanut red skin. 

Mordant K/S L* a* b* 
UPF 

 

UV-B 

(290-315 nm ) 

UV- A 

(315-400 nm ) 

Nylon fabric 

Blank 7.17 50.21 9.82 9.42 10.03 8.41 17.25 

Copper salt 4 63.3 3.89 9.99 14.03 5.82 13.32 

Aluminum salt 3.23 64.89 7.12 3. 59    

Potassium salt 3.5 62.11 4.48 11.03    

Ferrous salt 3.22 57.27 3.23 -0.65 14.59 5.89 11.43 

Blend fabric 

Blank 4.79 64.3 11.4 6.72 61.89 1.34 2.94 

Copper salt 5.05 61.74 5.4 11.73 64.30 1.28 3.13 

Aluminum salt 3.15 69.28 9.17 3.76    

Potassium salt 5.58 63.34 6.92 13.97    

Ferrous salt 5.22 52.91 4.55 0.16 75.08 1.12 2.37 

Wool fabric 

Blank 3.73 59.64 11.68 15.67 284.07 0.19 1.5 

Copper salt 7.98 52.41 5.52 19.29 1275.80 0.04 0.40 

Aluminum salt 2.28 69.84 5.28 13.9    

Potassium salt 6.74 58.00 7.22 20.92    

Ferrous salt 3.21 53.28 1.27 3.16 717.10 0.07 0.68 

 

Ultra- violet (UV) protection 

The UV blocking property for printed mordanted and 
non-mordanted wool, nylon and blend fabrics was 
studied by measuring the diffuse transmittance in the 
UV radiation range through textile fabrics and the 
results were recorded in Table 2 and Figures 3, 4 (a, b 
and c).  

From these results, it can be observed that, in case of 
fabrics printed with Peanut red Skin without or with the 
addition of CuSO4 and/or FeSO4 Table 2 and Figures 3, 4 
(a, b and c), excellent transmission blocking were gotten 

in case of wool samples, and very good UPF results were 
gotten in case of blend fabrics, but printed nylon fabrics 
gave a bad transmission blocking which was clear from 
the low UPF results. Figure 4a showed that the addition 
of (CuSO4) highly increased the UPF values and the 
protection of the printed wool fabrics as a result of high 
copper content. Thus, the addition of (FeSO4) highly 
increased the UPF values and the protection of the 
printed wool fabrics as a result of high Iron content. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Impact of using different mordants on the diffuse transmittance (%) at different wavelength. 

The distribution of transmittance spectra in Figure 3 in 
the UV-A Transmittance (315-400 nm), moving from the 
lowest to the highest (wool fabrics < blend fabrics < nylon 
fabrics) seemed to be inversely correlated to fabric cover 

factor and UPF and independent of fabric type 
26-28

. Figure 
4 (a, b and c) showed that the UV-A Transmittance for the 
wool fabric was highly below 5 (excellent UV blocking), 
and the UV-A for the blend fabric was below 5 (very good 
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UV blocking), but for the nylon fabric; the UV-A was 
higher than 5 (bad UV blocking).    

From Table 2 and Figures 4 (a, b and c), it can be noticed 
that mordanting with CuSO4 with different fabrics gave 
good results; first printed wool fabric gave excellent UPF 
values results through increasing from 284.07 to 1275.80, 

second one; printed blend fabric exhibit slight 
improvement in UPF values through increasing from 
61.89 to 64.30 (very good results), but with third one; 
printed nylon fabric exhibit slight improvement in UPF 
values through changing from 10.03 to 14.03 (bad UPF 
results).

  

 

(a) 

 

 

(b) 

 

(c) 

Figure 4: UPF and UV-A of non-printed and printed fabrics [a-c], wool (a), blend (b) and nylon (c) 
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On the other hand, using FeSO4 as a mordant with 
different fabrics gave these results; in case of wool 
fabrics, the values of UPF were excellent through 
increasing from 284.07 to 717.10 then with blend fabric 
the UPF values were very good through increasing from 
61.89 to 75.08 and finally the UPF values of nylon fabric 
increased from (10.03) to (14.59) (bad UPF results). 

From the previous results it can be concluded that 
mordanted printed fabrics using CuSO4 gave higher UV 
protection compared to the control samples. Finally, the 
printed nylon fabric using peanut red skin have high K/S 
but gave lower UPF results than other fabrics printed with 
the same colorant. This may be attributed to the fact that 
the UV blocking properties of the fabrics are affected by 
different factors such as structure and physiochemical 
nature of the fibre. 

Infrared spectrum results 

Figure 5a showed the Infrared spectra of peanut red 
skin extract. From this figure it can be noticed that, 
absorption peaks at 3406 cm-1 (No. 1) and 2924 cm-1 
(No. 2) were assigned for vibration absorption of –OH 
and stretching vibration band of aromatic ring (Ar-H) 
respectively, which represented for aromatic ring of the 
colorant extract. Absorption peak at 2856 cm-1 (No. 3) 
was attributed to the vibration absorption of aliphatic 
ring. Finally, there was absorption band at 1736 cm1 
(No. 5) pointed to C=O group. Through infrared 
spectrum analysis, the extract had OH group, aromatic 
ring, aliphatic ring and C=O group which were clearly 
observed from catechin structure. 

FT-IR spectra of non printed wool (blank) and printed 
woolen fabrics were given in Figure 5b. Wool fabric 
contains more than 18 amino acids. Carboxyl (–COOH), 
amino (–NH2), and hydroxyl (–OH) groups are the main 
functional groups of wool. FTIR spectra of wool fabrics 
showed characteristic absorption peaks particular for 
peptide bond 29,30 specified as amide-I, amide-II, and 
amide-III bands 

31
. The IR spectra of wool fabric (blank) 

showed specific absorption bands: a broad one in the 
range of 3448–2966 cm-1 (–NH-stretching, –SH and  OH 
stretching), strong peaks at 1690, 1562, and 1304 cm

-1
 are 

referring to amide I, amide II, and –C–N stretching of 
amide III, respectively 

32
.  

There was a remarkable change in the peaks between 
non printed wool (blank) and printed wool. Whole 
characteristic peaks of non printed wool fabric (blank) 
were found in the printed wool fabric with low intensities. 
Low intensity and shifting of peaks relating to amide-I and 
C–N stretching frequency of amide-III bands of printed 
wool fabrics at 3648 cm-1 and 1278 cm-1 were observed. 
Additionally new peaks at 1496 and 2877 cm-1 are 
recorded. These are indicating to the involvement of 
amino groups in the interaction between wool fabric and 
colorant in the print paste29, 30.  

Figure 5c indicated that, non printed blend (blank) has a 
vibration absorption peak of C=O group at 1736 cm-1, 
while vibration absorption peaks of –CH were recorded at 
2966 and 2907 cm

-1
. The aromatic ring and alcoholic 

group (OH) were observed at 3032 and 3432 cm
-1

, 
respectively. After printing with peanut red skin, it is 
obviously seen that intensities of OH and C=O groups 
were significantly decreased, this change attributed to 
interaction between cotton and colorant in the print 
paste which could be carried out as hydrogen bonding 
between OH of cellulose carboxylic group and (C=O) of 
functional group (Polyphenolic Compounds) of colorant in 
the print paste. 

Figure 5d showed that non printed nylon (blank) has a 
vibration absorption peak of C=O group at 1734 cm-1, 
while vibration absorption peaks of –CH were recorded at 
2968 cm

-1 
and 2904 cm

-1
. The aromatic ring and alcoholic 

group (OH) were observed at 3062 cm
-1 

and 3431 cm
-1

, 
respectively. After printing with peanut red skin, it is 
obviously seen that intensities of OH and C=O groups 
were significantly decreased which reflects the 
interaction between nylon and colorant via these groups.   

Fastness properties: 

Table 3 represented the overall color fastness of printed 
fabric at optimum condition (30 g/L extracted dye, Mypro 
gum (8%) as a thickener, with and/or without mordants, 
at pH 9. After printing, all samples fixed by steaming at 
100°C for 30 min. It was clear from the data listed in table 
4 that all fastness properties ranged from very good to 
excellent when using non-mordanted fabrics or 
mordanted fabrics with one mordant or mixture of 
mordants. 

CONCLUSIONS 

It was noticed that the printing paste that containing 30 
g/L of peanut red skin extract, thickened with Mypro gum 
at pH 9 and fixed by steaming at 100°C for 30 min. gave 
the maximum K/S value. Printing of non-mordanted and 
mordanted nylon, blend and wool fabrics with Peanut red 
Skin extract using CuSO4 as a mordant revealed an 
excellent protection level UPF (50+) by almost all printed 
fabrics with the exception of nylon fabric. These results 
confirmed UV protection properties of fabrics printed 
with natural colorant extracted from Peanut red Skin. The 
excellent UPF (50+) of wool fabric printed with Peanut red 
Skin extract which was mordanted with CuSO4 will 
prevent skin cancer for the humanity in the world. Also 
FeSO4 gave good UPF values when used as a mordant in 
case of wool and blend fabrics. Mordanting of different 
printed fabrics using various mordants did not affect the 
results of fastness properties of different printed fabrics 
using peanut red skin extract. 
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(a) (b) 

 

(c) (d) 

Figure 5: Infrared spectra of peanut red skin extract (a), non-printed and printed fabrics [b-d], wool (b), blend (c) and 
nylon (d). 

Table 3: Color strength and fastness properties of mordanting and un-mordanting printing fabrics 

Mordant K/S 

Washing 
Fastness 

Rubbing 
Fastness 

Perspiration Fastness 

Light 

St. Alt. Dry Wet 
Acidic Alkaline 

St. Alt. St. Alt. 

Nylon fabric 

Blank 7.17 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6.7 

Copper salt 4.00 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Aluminum salt 3.23 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Potassium salt  3.50 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Ferrous salt 3.22 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Blend fabric 

Blank 4.79 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Copper salt 5.05 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Aluminum salt 3.15 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Potassium salt 5.58 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Ferrous salt 5.22 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 
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Wool fabric 

Blank 3.73 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Copper salt 7.98 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Aluminum salt 2.28 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Potassium salt  6.74 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 

Ferrous salt 3.21 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 6-7 
 

REFERENCES 

1. Lee J. Press Release.  Technical Report, ed., USA: 
USDA.2002. 

2. Chen J., Xu H. L., W. FZ, Peanut skins research and 
development applications,J Agricultural Sciences of 
Guangzhou, 8, 2007, 80-81. 

3. Yu J, Ahmedna M, Goktepe I, Effects of processing 
methods and extraction solvents on concentration 
and antioxidant activity of peanut skin phenolics,Food 
Chem, 90, 2005, 199-206. 

4. Van Ha H, PokornÝ JAN, Sakurai H, PEANUT SKIN 
ANTIOXIDANTS,Journal of Food Lipids, 14, 2007, 298-
314. 

5. Chukwumah Y, Walker LT, Verghese M, Peanut Skin 
Color: A Biomarker for Total Polyphenolic Content and 
Antioxidative Capacities of Peanut 
Cultivars,International Journal of Molecular Sciences, 
10, 2009, 4941-4952. 

6. Al-Mousawi S, El-Apasery M, Elnagdi M, Microwave 
Assisted Dyeing of Polyester Fabrics with Disperse 
Dyes,Molecules, 18, 2013, 11033. 

7. Öner E, Büyükakinci Y, Sökmen N, Microwave-assisted 
dyeing of poly(butylene terephthalate) fabrics with 
disperse dyes,COLOR TECHNOL, 129, 2013, 125-130. 

8. Ahmed NE, El-Shishtawy R, The use of new 
technologies in coloration of textile fibers,J Mater Sci, 
45, 2010, 1143-1153. 

9. Bhat N.V., Kale M.J., Gore A.V., Microwave Radiations 
For Heat-Setting Of Polyester Fibers,Journal of 
Engineered Fibers and Fabrics, 4, 2009,1-6. 

10. Haggag K. , Ragheb A. , Nassar S. H.  , Hashem M. , 
Sayed  H. El , I. AE-T. A Review Article of Microwave 
Irradiation and its Application in Textile Industries. ed.: 
Science Publishing Group 2014. 

11. Hanna H.L., Haggag K., El-Shemy N.S. Effect of 
Microwave irradiation of properties of polyamide 
Fabric. .  18thEgyptian International Chemical 
Conference, Chemistry of Human Needs, ed., 
Hurghada, Egypt 2009. 

12. Kappe C.O., Stadler A., Dallinger D. Microwaves in 
Organic and Medicinal Chemistry. ed., Weinheim, 
Germany: Wiley-VCH Verlag GmbH & Co. KGaA, .2012 
p 683. 

13. Nourmohammadian F., Gholami M.D., An 
Investigation of the Dyeability of Acrylic Fiber Via 
Microwave Irradiation,Progress In Color, Colorants 
And Coatings, 1, 2008, 57-63  

14. Rekaby M, Salem AA, Nassar SH, Eco-friendly printing 
of natural fabrics using natural dyes from alkanet and 
rhubarb,The Journal of The Textile Institute, 100, 
2009, 486-495. 

15. Jing LV, Xiao M, Chen S,AATC Rev, 3, 2003, 29. 

16. ISO. Methods of tests for color fastness of textiles and 
leather, .  5th ed, ed., Bradford.: Society of Dyers and 
Colourists 1990. 

17. ISO. Textiles: Tests for colour fastness:.  Colour 
Fastness to washing:105-C01:1989(E)  ed., Basel, 
Switzerland.1989. 

18. ISO. Textiles: Tests for colour fastness: .  Colour 
fastness to rubbing test: ISO 105-B02: 1988  ed., Basel, 
switzerland.1987. 

19. ISO. Textiles:Tests for colour fastness:.  Colour 
fastness to artificial light: Xenon arc fading lamp: ISO 
105-B02: 1988, ed., Basel, switzerland.1988. 

20. Gawish S. , . RA, Effect of Nano Zinc Oxide onto 
Polypropylene Properties Yarns I-UV Protective 
Polypropylene/Nano Zinc Oxide Yarns Using 
Compounding Melt Extrusion and Spinning Technique. 
,International Journal of Textile Science 2, 2013, 121-
125. 

21. Corsaro A, Chiacchio U, Pistara V, Romeo G, 
Microwave – assisted chemistry of 
Carbohydrates,Current Organic Chemistry, 8, 2004, 
511-538. 

22. de la Hoz A, Diaz-Ortiz A, Moreno A, Microwaves in 
organic synthesis. Thermal and non-thermal 
microwave effects,Chemical Society reviews, 34, 2005, 
164-178. 

23. Oliver Kappe C, Microwave dielectric heating in 
synthetic organic chemistry,Chem Soc Rev, 37, 2008, 
1127-1139. 

24. 2Allam OG, Elshemy NS, Hakeim OA, Haggag K, 
Synergistic Effect of Alkali Treatment and Microwave 
Irradiation on the Dyeing Properties of Polyester – 
Wool Blend Fabrics,International Journal of Science 
and Research, 4, 2015, 1697-1705. 



Int. J. Pharm. Sci. Rev. Res., 47(1), November - December 2017; Article No. 01, Pages: 1-12                                                ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research . International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 

. 

. 
Available online at www.globalresearchonline.net 

 

12 

25. Haggag K, Hanna H, Youssef B, El-Shimy N, Dyeing 
polyester with microwave heating using disperse 
dyestuffs,American Dyestuff Reporter, 84, 1995, 22-
37. 

26. Feng XX, Zhang LL, Chen JY, Zhang JC, New insights 
into solar UV-protective properties of natural dye,J 
CLEAN PROD, 15, 2007, 366-372. 

27. Davis S, Capjack L, Kerr N, Fedosejcvs R, Clothing as 
protection from ultraviolet radiation: which fabric is 
most effective? ,International Journal of Dermatology, 
36, 1997, 374-379. 

28. Zimniewska M, M. R. Proceedings of smart textiles: 
their production and marketing strategies, New Delhi, 
India, 2000, pp 133-146. 

29. Rather LJ, Shahid-ul-Islam, Mohammad F, Study on the 
application of Acacia nilotica natural dye to wool using 

fluorescence and FT-IR spectroscopy,Fibers and 
Polymers, 16, 2015, 1497-1505. 

30. Shahid M, Ahmad A, Yusuf M, Khan MI, Khan SA, 
Manzoor N, Mohammad F, Dyeing, fastness and 
antimicrobial properties of woolen yarns dyed with 
gallnut (Quercus infectoria Oliv.) extract,Dyes and 
Pigments, 95, 2012, 53-61. 

31. Wojciechowska E, Włochowicz A, Wesełucha-
Birczyńska A, Application of Fourier-transform infrared 
and Raman spectroscopy to study degradation of the 
wool fiber keratin, Journal of Molecular Structure, 
511–512, 1999, 307-318. 

32. Ebrahimi I, Parvinzadeh Gashti M, Extraction of 
juglone from Pterocarya fraxinifolia leaves for dyeing, 
anti-fungal finishing, and solar UV protection of 
wool,Coloration Technology, 131, 2015, 451-457. 

 

Source of Support: Nil, Conflict of Interest: None. 

  


