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Abstract

The oxidative stress caused by free radicals is responsible for causing chronic diseases such as Diabetes Mellitus, Cardiovascular
diseases and cancer. Phytochemicals are bioactive compounds present in plant foods which protects the body from the damaging
effects of free radicals. Due to the beneficial effects of phytoconstituents in contributing to human health, scientists are exploring
newer and cheaper sources of these bioactive compounds such as food industries by-products, agricultural bio wastes etc. The
objective of the research study was to investigate the presence of various phytochemicals in the methanol and acetone extracts of
Daucus carota (carrot) peel. Thin layer chromatography (TLC) was performed for both the extracts to detect the presence of active
compounds. The phytochemical analysis of carrot peel showed positive results for Diterpenes, steroids, flavonoids, and phenolic
acids in both the extracts. Saponins were present only in the methanolic extract of carrot peel.
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1. Introduction

FAO’s [ data on analyses of food waste showed that fruits and
vegetables, along with roots and tubers represent the category
that has the highest wastage rates, followed by cereals, oilseeds,
dairy and meat. The peels and pomace of fruits and vegetables
are a source of sugars, minerals and organic acids, dietary fibers
and phenolics which have a wide range of actions which
includes antioxidants, antimutagenic, cardio preventive,
antibacterial and antiviral activities [?I. In most cases the waste
by-products such as peels and seeds can present similar or even
higher contents of antioxidant compounds than the pulp & 451,
It is well supported that the phytochemicals present in plants are
of high biological importance in humans, as these invariably
contribute to human health. Epidemiological studies and
associated meta-analyses strongly suggested that long term
consumption of diets rich in plant phytochemicals offered some
protection against development of cancers, cardiovascular
diseases, diabetes, osteoporosis and neurodegenerative diseases
[6.71, Phytochemical is able to exert its beneficial effects against
chronic diseases because it has good antioxidant potential.
Presently the search for effective and non-toxic natural
compounds with antioxidant activity has intensified; it provides
means for reusing the waste which contains high levels of
antioxidant compounds and also economically advantageous 1.
One such food processing waste which is of high biological
value is carrot peel. Carrot (Daucus carota) is a good source of
natural antioxidants, especially carotenoids and phenolic
compounds [ 11, Among vegetables, carrot is the single major
source of B-carotene providing 17% of the total vitamin A
consumption 4. The different carrot tissues have similar
composition, but the individual phenolic content differs and it
decreases from the exterior (peel) to the interior (xylem) 101,
After processing, carrot residues, e.g. peels, pomace, are usually
discarded or used as animal feed. However, carrot by-products
still contain high contents of beneficial substances, especially
bioactive compounds with antioxidant activities [,

The present study was attempted to assess the phytoconstituents
of methanolic and acetone extract of Daucus carota (carrot) peel
and to perform TLC to analyze various bioactive components.

2. Materials and Method

2.1 Preparation of Daucus carota (carrot) peel extracts
Healthy, disease free and mature carrots were purchased from
the local market. The carrots were washed under running tap
water to remove the dust and soil. The carrots were manually
peeled using a sterilized peeler and the peels were then shade
dried at room temperature for 5 days. The shade dried carrot
peels were powdered in a laboratory blender and was kept in
airtight bottles until further use. The powdered carrot peel was
soaked in methanol or acetone for 72 h by maceration technique.
The supernatant were filtered through Whatman No.1 filter
paper and concentrated using rotary evaporator and dry residue
was preserved at 5°C in airtight bottles until further use.

2.2 Qualitative phytochemical screening

The qualitative phytochemical tests were performed to screen
the presence of bioactive components in methanolic and acetone
extract of carrot peel. The screening was performed for
triterpenes/steroids, alkaloids, anthraquinones, coumarins,
flavonoids, saponins, tannins, and phenolic acids according to
standard method described by Mace 12, Wagner 131, Wagner et
al. M Evans %1, Kokate [26],

2.3 Test for carbohydrates

The extract (100 mg) was dissolved in 5 mL of water and
filtered. The filtrate was subjected to the following tests
described Ramakrishnan et al. [71,

Fehling’s test

One mL of filtrate was boiled on water bath with 1 mL each of
Fehling solutions | and Il. A red precipitate indicated the
presence of sugar.
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Benedict’s test

To 0.5 mL of filtrate, 0.5 mL of Benedict’s reagent was added.
The mixture was heated on a boiling water bath for 2 min. A
characteristic coloured precipitate indicated the presence of
sugar.

2.4 Test for proteins

The extract (100 mg) was dissolved in 10 mL of distilled water
and filtered through Whatmann No.1 filter paper and the filtrate
was subjected to tests of proteins and amino acids 18 1],

2.5 Thin Layer Chromatography

The thin layer chromatography method was performed for the
detection of active compounds, based on the results (Retention
factor) Rt value of the separated compounds can be calculated
easier. Thin layer chromatography (TLC) was performed on pre
coated 20cm x 20cm and 0.25mm thickness. Aliquots of the
extract were spotted on the TLC plates which was 0.2 mm above

from the bottom with the help of a capillary tube. Then the
sample spotted sheets were placed in the respective solvent
system adopted as mobile phase. The solvent system used for
methanolic extract was toluene: ethyl acetate: methanol in the
ratio 1:0.8:0.2. The solvent system used for acetone extract was
toluene: ethyl acetate: acetic acid in the ratio 1.01:0.9:0.1. The
spots in the chromatogram were well observed.

3. Result and discussion

3.1 Qualitative phytochemical screening

The results of phytochemical analysis of carrot peel for methanol
and acetone extracts are illustrated in the Table 1.The
phytochemical screening for carrot peel showed positive results
for Diterpenes, steroids, flavonoids, saponins, and phenolic
acids. The major phytochemicals present in the carrot peel are
hydroxycinnamic acids and derivatives such as chlorogenic acid,
caffeic acid, 3’-caffeoylquinic acid, 4’p-coumaroylquinic acid,
3’, 4’-dicaffeoylquinic acid, 3°, 5°-dicaffeoylquinic acid [%.

Table 1: Phytochemical screening of beetroot (Beta vulgaris) peel

S. No. Tests Methanol Extract| Acetone Extract
1. Tests for Alkaloids
a. Mayer’s Test - -
b. Wagner’s Test - -
c. Hager’s Test - -
2. Tests for Saponins
a. Froth Test + -
b. Foam Test + -
3. Tests for Phenol
Ferric Chloride Test + +
4. Tests for Tannins
Gelatin Test - -
5. Tests for Flavonoids
Alkaline Reagent Test + +
6. Tests for Diterpenes
Copper Acetate Test + +
7. Tests for Proteins
Xanthoproteic Test - -
8. Tests for Glycosides
a. Legal Test - -
b. Modified Brontrger’s Test - -
9. Tests for Phytosterols
Salkowski Test + +

Phenolic compounds are secondary metabolites that can act as
antioxidants due to their ability to donate hydrogen, quench
singlet oxygen and act as metal chelators 2%, Phytochemicals are
of biological signifies as various studies supports its role in
disease prevention. For example, phytosterols has been found to
reduce intestinal cholesterol absorption % and serum LDL-
cholesterol concentrations in body 2> 23, Therefore, National
Cholesterol Education Program (NCEP) Adult Treatment Panel
111 recommends adults to consume 2 g phytosterols daily to
reduce LDL cholesterol and cardiovascular disease risk 24,
Similarly Saponins also decrease blood lipids as well as lower
cancer risks, and lower blood glucose response. A high saponin
diet can be used in the inhibition of dental caries and platelet
aggregation and in the treatment of hypercalciuria in humans %%,
A limited number of intervention trials of flavonoids have
documented cancer preventative effects. Proposed anticancer
mechanisms for flavonoids are inhibition of proliferation,
inflammation, invasion, metastasis, and activation of apoptosis

1261, Diterpenes have been used in traditional medicine for anti-
cancer, anti-diabetic and various other ailments " %1 The
presence of various phytochemicals in carrot peel lends itself to
be used as a functional food.

3.2 Test for carbohydrates and proteins

The carrot peel showed positive for carbohydrates but showed
negative for proteins. The results obtained for protein is
contradictory to the findings by Chantaro et al., (2008) > who
reported that protein content in blanched and hot air dried carrot
peel was in the range 9.6 -12.87 g/100g. This difference could
be due to the carrot variety studied, solvent used and method of
extraction.

3.3 Thin Layer Chromatography

The presence of various phytoconstituents was further detected
by thin layer chromatography technique. The number of spots
observed and their corresponding Rr values are presented in table
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2. Both methanol and acetone extracts yielded four spots. Data
obtained from TLC analysis helps in selection of appropriate
solvent system for separation of pure compounds by column
chromatography. Mixture of solvents with variable polarity in
different ratio can be used for separation of pure compound from
plant extract %,

Table 2: Rf values of methanol and acetone extracts of Daucus carota

peel
Compounds observed under Rtvalue
UV @ 235nm Methanol | Acetone
1 0.97 0.92
2 0.8 0.83
3 0.5 0.73
4 0.3 0.63
0.97
0.80
0.50
0.30

Fig 1: TLC of methanol extract of Daucus carota peel

0.92
0.83
0.73
0.63

Fig 2: TLC of acetone extract of Daucus carota peel

4. Conclusion

This study supports the presence of various phytochemicals of
biological significance in carrot peel. Therefore the inclusion of
carrot peels as part of the diet can be encouraged among people
for promoting their overall health. Some of the ways in which
carrot peel can be consumed are, as oven baked carrot peel chips
and carrot peel extracts powders in soups and cookies as
flavouring agent.

5. References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Food and Agriculture Organization of United Nations. Save
Food: Global Initiative on Food Loss and Waste Reduction.
Key facts on food loss and waste you should know. 2016.
Web site. http://www. fao.org/save-
food/resources/keyfindings/en/. Accessed January 24th.
Adams LS, Seeram NP, Agarwal BB, Takada YSD. et al.
Pomegranate juice, total pomegranate ellagitannins, and
punicalagin suppress inflammatory cell signaling in colon
cancer cells. J Agric Food Chem. 2006; 54(3):980-985.
Sonia NS, Mini C, Geethalekshmi PR. Vegetable peels as
natural antioxidants for processed foods — A review.
Agricultural Reviews. 2016; 37(1):35-41.

Goulas V, Manganaris GA. Exploring the phytochemical
content and the antioxidant potential of citrus fruits grown
in Cyprus. Food Chem. 2012; 131:39-47.

Ayala-Zavala JF, Wang SY, Wang CY, Gonzalez-Aguilar
GA. Effect of temperature on antioxidant capacity and
aroma compounds in strawberry fruit. LWT-Food Science
and Technology. 2004; 37(7):687-695.

Graf BA, Milbury PE, Blumberg JB. Flavonols, flavonones,
flavanones and human health: Epidemological evidence. J
Med Food. 2005; 8(3):281-90.

Arts ICW, Hollman PCH. Polyphenols and disease risk in
epidemiologic  studies. Am J Clin  Nutr. 2005;
81(1Suppl):317-25.

Tian X. Food processing by-products as natural sources of
antioxidants: a mini review. Adv Food Technol Nutr Sci
Open J. 2016; SE(2):S7-S17.

Prakash S, Jha SK, Datta N. Performance evaluation of
blanched carrots dried by three different driers. Journal of
Food Engineering. 2004; 62(3):305-313.

Zhang D, Hamauzee Y. Phenolic compounds and their
antioxidant properties in different tissues of carrots (Daucus
carota L.). Food Agric Environ. 2004; 2(1):95-101.
Arscott SA, Tanumihardjo SA. Carrots of many colors
provide basic nutrition and bioavailable phtyochemicals
acting as a functional food. Comprehensive Review on
Food Science and Food Safety. 2010; 9(2):223-239.

Mace ME. Histochemical Localization of phenols in
healthy and diseased banana roots. Physiologia Plantarum.
1963; 16(4):915-925.

Wagner H. Pharmazeutische Biology 5th edn AUFI. 15 BN
3-437-20 498-X. Gustav fisher Vwelag. Stuttgart.
Germany. 1993.

Wagner HXS, Bladt Z, Gain EM. Plant drug analysis.
Springer Veralag. Berlin. Germany. 1996.

Evans WC. Trease and Evans Pharmacology 14th edn.
Harcourt Brace and company. Asia. Pvt. Ltd. Singapore.
1997.

Kokate CK. Practical pharmacognosy.4th Edition.Vallaph
prakashan publication, New Delhi, India. 1999. 115.
Ramakrishnan SK, Prasannan G, Rajan R. Textbook of
medical biochemistry. Orient Longman, New Delhi. India.
1994, 582.

Fisher DB. Protein staining of ribboned epon sections for
light microscopy. Histochemie. 1968; 16(1):92-96.
Ruthman AC. Methods in Cell Research. Cornell University
Press, New York, USA, 1970, 56-72.

Michalak A, Phenolic compounds and their antioxidant

25



International Journal of Food Science and Nutrition

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

activity in plants growing under heavy metal stress, Pol. J.
Environ. Stud. 2006; 15:523-530.

Normén L, Dutta P, Lia A, Andersson H. Soy sterol esters
and beta-sitostanol ester as inhibitors of cholesterol
absorption in human small bowel. Am J Clin Nutr. 2000;
71:908-13.

Piironen V, Lindsay DG, Miettinen TA, Toivo J, Lampi
AM. Plant sterols: biosynthesis, biological function and
their importance to human nutrition. J Sci Food Agric.
2000; 80(7):939-66.

Ostlund RE. Jr. Phytosterols in human nutrition. Annu Rev
Nutr. 2002; 22:533-49.

Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults. Executive Summary of
the Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel 111). JAMA. 2001; 285:2486-97.

John Shi, Konesh Arunasalam, David Yeung, Yukio
Kakuda, Gauri Mittal, and Yueming Jiang. Journal of
Medicinal Food. 2004; 7(1):67-78.

Fernando, Soysa. Total phenolic, flavonoid contents, in-
vitro antioxidant activities and hepatoprotective effect of
aqueous leaf extract of Atalantia ceylanica. BMC
Complementary and Alternative Medicine. 2014; 14:395.
Johnson JJ. Carnosol: a promising anti-cancer and anti-
inflammatory agent, Cancer Lett. 2011; 305(1):1-7.

Trapp S, Croteau R. Defensive Resin Biosynthesis in
Conifers. Ann. Rev. Plant Physiol. Mol. Biol. 2001; 52:689-
724.

Chantaro P, Devahastin S, Chiewchan N. Production of
antioxidant high dietary fiber powder from carrot peels.
Food Science and Technology. 2008; 41(10):1987-1994.
Gujjeti RP, Mamidala E. Phytochemical screening and thin
layer chromatographic studies of Aerva lanata root extract.
International Journal of Innovative Research in Science,
Engineering and Technology. 2013; 2(10):5725-30.

26



