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ABSTRACT

This study included the using of eggplant and cabbage residues in the
extraction of natural pigments and study the determination of some phytochemicals
and The alternatives to industrial pigments in the coloring of industrial drink. The
pigments were extracted using distilled water and both (ethanol-methanol) acidified
by 1% and 2% citric acid, the total phenolic content was estimated in these extracts.
The result recorded highest content of phenolics 83.6 mg /100g in methanol
acidified extract for eggplant peels, while the highest content of distilled water
extract was 147.5 mg/100g for cabbage leaves. The content of anthocyanins,
flavonoids, carotenes and tannins for eggplant and cabbage leaves, (51.1,134.0)
mg/100g, (0.1,0.2) mg/100g,(15, 25)%,(0.008,0.099) mg/100 g was respectively.
The concentration of apignen, kampherol, qurcetein and gallic acid recorded
(67.85,221.69),(73.70, 172.00),(68.3,371.50),(62.5,238.10)ppm for eggplant and
cabbage leaves respectively. The results of the sensory evaluation confirmed the
success of the natural pigments derived from both sources in the production of
concentrated industrial drink.
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INTRODUCTION

Eggplant fruits (Solanum melongena) have important medicinal properties
because contain many phytochemicals which have been shown to be effective as
anti-cancer, Can be gives the body an important source of antioxidants that work to
curb the free radicals, Eggplant is used in many foods and is classified among the
top ten vegetables in their antioxidant capacity (Nayanathara et al., 2016).

Antioxidant activities and phytochemicals such as phenolic substances are found
in all eggplant fruit and in the first degree at its peels. Flavonoids are the most
important of phenolic substances and the most prominent of these dyes are
anthocyanins, which are the most common and important color materials in fruits
and vegetables.

They are responsible for bright orange red colors to dark purple (Giusti and
Wrolstad ,2003).

And what is said about what is recognized of the fruit of eggplant and its peels
could be applied to cabbage leaves (Brassica oleracea), specially the colored
cabbage and the red cabbage, which a great proportion of them is neglected when
preparing for sale or manufacturing, it also contains flavonoids, which give their
importance in the field of nutrition and food processing, The extraction of natural
pigments from eggplant, red cabbage and all fruits and their manufacturing wastes

128


mailto:saaddhamin2@gmail.com

Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Gmdl A el )4 das
Vol. (47) No. (2) 2019 ISSN: 1815 - 316 X (Print) 2019 (2) 22211 (47) 2l

and their use in the coloring of food products is a recent and promising trend to
reduce the use of industrial dyes which are harmful to human health in terms of its
responsibility for allergic reactions and possible carcinogenic effects, Natural dyes
and colors have become very popular and preferable among consumers, in addition
to the tendency of legislation and dietary laws to stay away from what is dangerous
and doubtful for its safety (Rymbai et al.,2011).

Studies and researches were expanded about the use of natural colors to reach the
types that meet goals required from adding colors to foods. These goals are coloring
of non-colored foods, to give them attraction or to improve their color to better or
compensation for food color affected by processing, Natural colors and pigments
are usually used in baby food products, ice cream and sherbets (Machewad et
al.,2012).

The objective of this research is to estimate some of phytochemicals content in
eggplant peels and cabbage leaves extracts and coloring of sherbet by dyes present
in the two studied fruit extracts.

MATERIALS AND METHODS
Materials and samples preparation: Locally grown varieties of eggplant and
colored cabbage samples were collected from Tikrit market, sugar, citric acid and
flavors (Turkey), ethanol and methanol (India).

Samples were prepared by cleaning the eggplant peel and cabbage leaves well.
Eggplant were peeled with a sharp knife to get the peels without the core. The
eggplant peels and cabbage leaves were cut into very small pieces and put in a
ventilated oven at 50 °C until completely dried, then grinded well to be explorative
for the extraction process.

Preparation of extracts: For ethanol and methanol solvents extraction, acidulated
with citric acid, were used by 1% and 2% each, in addition to the use of distilled
water on room temperature.

The dyes of dried and powdered peels of eggplant and leaves of cabbage were
extracted according to (EL- Masry et al.2013):

1. 100 g of dry powder of eggplant peels or cabbage leaves were mixed with 200
ml of each of the solvents used above using the magnetic mixer in a 500 ml flask for
one hour and then left in the refrigerator overnight.

2. The mixtures were filtered using a mulch cloth and then Wattman No.2 filter
paper was used to obtain the extract.

3. The extract was divided into two parts, one of them was kept in liquid form for
estimation of total phenolic materials and the second which was extracted from
distilled water extraction was dried at a temperature of 50 °C to be used later in
sherbet making.

Determination of total phenolic materials

Total phenols were estimated in the studied samples using the Folin-Ciocalteu
reagent method (Sadasivam and Manickam., 2008).

Determination of total anthocyanins
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The total anthocyanin contents were determined spectrally according to the
method described by Du and Francis (1973) at a wavelength of 535 nm and then

using the following equation:
Absorbance x dilution factor

Sample Weight x 55.9

Total Anthocyanin mg/100g =

Determination of flavonoids
Flavonoids were estimated according to the method used by Boham and Kocipai
(1994) by extracting 10 g of the sample with methanol (80%). The solution was
then filtered with filtration paper and transferred to a known weight container and
evaporatied on a water bath, Flavonoids percentage was calculated according to the
remaining residue.
Determination of carotenoids

Carotenoids were estimated using Goodwin (1976) and the following equation
was used for their calculation

EY
e x 100
Where: X = the amount of carotene mg/100 ml solution, E = reading the device at a
wavelength of 480 nanometer, Y = size of final solution after acetone drying, e =
Specific Extinction Coefficient of total carotenoids equals 2300.
Determination of Tannins

The tannins were estimated by El Kar et al (2013) by putting the sample in a test
tube with 2 ml of vanillin (1% in 7M of H2S04) in an ice bath and then incubated at
25 °C for a quarter of an hour and then reading absorption at a wavelength of 500
nanometer, Catechin was used to find the standard curve.
Extraction of phenolic compound by HPLC

The method mentioned by Seal (2016) and Mradu et al.(2012) was used to
extract phenolic compound. One gram of each coarsely powdered peels or leaves
was extracted using 5 ml chloroform with constant stirring for 24 hours at the
ambient temperature. The extract so prepared was filtered and the plant residue so
left was macerated with the same volume of fresh solvent, stirred and filtered. The
process was repeated twice and the extracts were combined. The extracts were
finally filtered through 0.45um PVDF membrane and the volume was made up to
10 ml using the same solvent & stored. The same processes were followed for the
preparation of sample extract in methanol, 80% ag. ethanol and 1% aq. acetic acid
solution.
Condition analysis :
o Mobile phase : (A:B)
A = ( Methanol : distilled water : acetic acid ) (85:13:2)
B = ( Methanol : distilled water : aceticacid ) (25:70:5)
e Column: C18 - ODS (25¢cm x 4.6 mm X 5um )
o Detector : UV- 360 nm
e Flow Rate: 0.8 ml/ min
Making of Industrial concentrated Sherbets

Concentrated sherbet was produce by according to method of Halaboo et al.
(1995) by mixing the sugar in a vessel using hot pure water (65 C°) to prepare a
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65% sugar solution 5 g of citric acid per liter of syrup and 1.5 g/L of the studied dye
were added and mixed them with a part of the syrup and dissolved them well then
filtered what may be precipitated syrup must be refrigerated, then 3 ml of flavors
was added, filled in the pre-sterilized bottles with their covers and kept in the fridge
until evaluation.
Sensory Evaluation of Concentrated Industrial sherbets

The industrial sherbet produced from the extract of eggplant peels and cabbage
leaves, was diluted with rate of 10%, and compared with apple and pomegranate
juice respectively, using the 9-degree Hedonic scale As follows: (1: Very
unacceptable, 2: Extremely unacceptable, 3: Not moderately acceptable, 4: Not
acceptable, 5: Average, 6: Fairly acceptable, 7: Moderately acceptable, 8: Highly
acceptable, 9: Very acceptable) (Meilgaard et al. 1999).

RESULTS AND DISCUSSION
Total phenolic materials

Table (1) shows the content of total phenolic materials in eggplant peels and
cabbage leaves, It is noted that the highest content in eggplant peels when using
methanol 1% as extraction medium its value, was 83.6 mg / 100g while their values
were (49.7, 43.6, 12.7, 10.5) mg/100g for the extraction media of distilled water,
methanol 2%, ethanol 1% and ethanol 2%, respectively.

These results confirm the findings of many researchers about the importance of
studying methods of extraction of phenolic materials from fruits, Todaro et al.
(2009) showed that phenolic content of the fresh eggplant peels extracted using
acidulated ethanol was 88.73 mg/100g while Nisha et al. (2009) reported that the
use of methanol gave a value of 49 mg/ 100 g, and when using ethanol 70% Eun-ju
et al.(2011) got 55 mg / 100g in Eggplant peels.

The results of this study were within the values mentioned by the researchers
above, in terms of the results of extraction with distilled water and methanol 1%.
The difference in the values of total phenolic materials is due to the types of
solvents used in extraction their acidulated percent and their concentrations in the
raw material and its growth rates. Eggplant and its variety and maturity are all
factors affecting those proportions.

Table (1): Total phenolic content of Eggplant peel and Cabbage leaves extract

Solvent type The total amount of phenolic substances mg/ 100 g
| Eggplant peel extract Cabbage leaves extract

Distilled water 49.7 147.5

Ethanol with citric acid 12.7 137.5
1%

Ethanol with citric acid 2% 10.5 81.0

Methanol with citric acid 83.6 124.6
1%

Methanol with citric acid 43.6 99.4
2%
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Table (1) shows also the difference in the content of total phenolic materials
extracted from cabbage leaves using the studied solvents. The highest percentage
was reached 147.5 mg / 100 g when distilled water was used as solvent, while the
values were decreased to (137.5, 124.6, 99.4 , 81.0) mg/100g for extraction solvents
(ethanol 1%, methanol 1%, methanol 2%, ethanol 2%), respectively.

It was noted increasing of phenolic materials compared to the study of Singh et
al.(2006) and Leja et al.(2010) for the white and red cabbage respectively, as the
range of values (12.58 - 34.41) and (31-43) mg / 100 g on the basis of fresh weight
respectively, and they increased in the red than in white, while Wu et al.(2004)
found that the American red cabbage content of total phenols was 254 mg / 100g on
fresh weight, while Shihata et al. (2014) showed that phenolic content was 35.75
mg/100 g using extraction with cold distilled water, and its value was increased
using extraction with boiled distilled water for one hour to reach the value of 97.50
mg / 100 g on the basis of fresh weight.

Content of some phytochemicals

Table (2) shows the results of anthocyanins, carotenes, flavonoids and tannins in
extracts studied. The content of anthocyanins in eggplant peels was 51.1 mg / 100 g
and this value was within the range obtained by Kumari et al.(2018), Which ranged
between (0 - 113.81) mg/100 g during estimation of these pigments in many of the
genotypes studied which

had different colors: (white, green and purple), while the flesh of the fruits had low
percentage of anthocyanins, They also observed a positive correlation of (r = 0,604)
between their value in peels and flesh, Jung et al. (2011) attributed the difference in
the percentage of pigments to the variety while the dark purple color was due to the
concentration of anthocyanins and to the presence of pigment Delphidin which was
modified by acylation process, In addition to what added as dark color by
chlorophyll (Nothmann et al.,1976; Sadilova et al.,2006).

Table (2): The content of some plant chemicals in eggplant and cabbage crusts

Component Eggplant peel Cabbage leaves
Anthocyanins 51.1* 134.0*
Flavonoids 0.1*%* 0.2*%*
Carotenes 15* 25*
Tannins 0.008* 0.099*

(*) mg/100g(**)%

For anthocyanins in cabbage Pliszka et al. (2007) found large significant effect to
the variety in their results, the highest value they reached was 100 mg/100g for local
cultivar (SWE), Value of anthocyanins in local cabbage understudy was 134.0 mg /
100g, While Xavier et al.(2008) noted different in their contents red cabbage
depending on extraction medium, they found that extraction and the use of acetic
acid 20% volume / volume is the best among extraction.
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Flavonoids reached 0.1% in eggplant peels and they were high when compared
to the results of Disotto et al.(2018), which amounted to (0.014-0,039)% of the
fresh peels of the eggplant varieties they studied, Also, these values are high based
on the classification of Peterson and Dwyer (1998), which classified the
concentration of flavonoids in foods as follows: low (0.1 to 39.9) ppm, and medium
(40.0 to 99.9) ppm, and high (higher than 100) ppm, This may be due to the fact that
current study has used dried peels rather than fresh.

As for cabbage, Rokayya et al.(2011) noted that the value of flavonoids reached
7.72% in red cabbage and decreased to 3.91% in green cabbage, variety Capitata.
These values are higher than those found in this study which reached 0.20%, These
high contents of flavonoids in some cabbage varieties are advised to be an important
source of antioxidants.

Table (2) also shows the higher value of carotenes in cabbage than in eggplant
peels (25,15) mg/100g respectively, while Tharasena and Lawan (2012) indicated
that eggplant flesh is poor in these compounds as it contains 3,05 mg/100g and their
values varied between cabbage varieties to be the range (5,46-57.19) mg/100g.
Cabbage is rich in carotenes and therefore it is considered a source of vitamin A
(Vuong,2000).

Table (2) revealed the value of tannins in both eggplant peel and cabbage leaves,
which amounted to (0,008- .099) mg/100g respectively, It was noted that the
scientific studies interested in the parts of the plant containing tannins, such as seeds
and some cereals, especially in sorghum, and also Herbs, noting that some research
estimated the value of tannins in eggplant flesh 4137 ppm (0,4137%) (Alkurd et
al.,2012), and this content increased in eggplant (Solanum aethopicum L.) to 3%
(Eze and Kanu, 2014), while other scientific sources focused on conducting
descriptive tests for the presence of tannins in plants and their parts.

The concentration of some phenolic substances

Figure (1) shows the concentration of some phenolic substances: apignen,
kampherol, qurcetein and gallic acid, whose concentrations were (67,85, 73.70,
68.3, 62.5) ppm for eggplant peel respectively, while their concentrations in
cabbage leaves were (221.69, 172,00, 371.50 , 238.10) ppm respectively.

The rates of these compounds vary according to the species, harvest time,
maturity and environment. Breeding also produced new strains rich in one or more
of these important compounds as oxidants, Disotta et al.(2018) observed that the
highest concentration of apignen was 15.7 ppm when they studied peels of modern
strains of eggplant.

While Miean and Mohamed (2001) found that their concentration was 187 ppm
in Chinese cabbage while it was missing in most of the fruits of the tropical plants
they studied. They were also missing in all of the African cabbage, African eggplant
and eggplant of the Nakata variety (Yang et al.,2008), While the amount of
gurcetein and kampherol was (6.1, 29.8) ppm for the last two types of eggplant
respectively, and decreased the concentration of gallic acid was in Polish eggplant
to reach 1.49ppm (Kowalski and G. ,2005).
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Figure (1): Concentration of apignen, kampherol, qurcetein and gallic acid In the
peel eggplant and cabbage leaves

Sensory evaluation of the product sherbet:

This study included the production of the sherbet from the pigments extracted
from eggplant peels and cabbage leaves and conducted sensory evaluation for
products. Table (3).

The results showed that body values were equal of all sherbets where scored (8).
This is due to evenness' the ratio of total soluble solids to the four sherbets
respectively, as sucrose is the main component of these solids therefor it is reflected
on their sensory evaluation.

The results also showed a decrease in the value of the flavor and taste of the
drink produced using cabbage dyes, which reached (7, 6) respectively, and this may
be due to the survival of some of the traces of sulfur compounds in cabbage, but the
color decreased slightly in the sherbet produced from the extract of cabbage dyes
and that may be due to the type and concentration of the pigments contained in
these leaves and the method of extracting them in addition to the type of extraction
medium. The results of the general acceptance scores (8,8,8,7) for sherbets confirm
the results of the evaluation of the sensory characteristics mentioned above.
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Table (3): Sensory evaluation of concentrated sherbet produced using eggplant and
cabbage leaves

Concentrated Texture Flavor Color Taste General
Juices Admission
Sample control 8 8 8 7 8
Eggplant Sample 8 7 8 8 8
Sample control 8 8 9 8 8
Sample Cabbage 8 7 7 6 7

* Each value is average ten readings

In general, the results of the sensory evaluation confirm the success of the
natural pigments studied in obtaining results close or similar to the artificial
pigments used in the industrial sherbet, The results were consistent with those of
Gamila et al.(2013) who also used the natural pigments (betalain) instead of the
Carmine dye when producing ice cream.

The results also confirm the possibility of using plant wastes of eggplant crusts and
neglected vegetable leaves as rich sources of plant chemicals, in addition to using
them in the production of environmentally friendly dyes Eco-friendly.
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