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Table 1. Approximate composition of pomegranate peel
Compositions Amount

Moisture (% of dry matter) 69.93

Ash (%) 5.49

crude fiber (%) 3.95

Lignin (%) 4.29

Total phenols (mg/g) 40.53

Vitamin A (ug/g) 14.06
Sodium (mg/kg) 763.66
Calcium (mg/kg) 645.70
Magnesium (mg/kg) 1644.70

Phosphorus (mg/kg) 33.96

Iron (ng/g) 22.6

Copper (ug/g) 6.20

Zinc (ug/g) 8.03

Selenium (ng/g) ND

ND: not detect
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3- Anthocyanidins
4 -Cyanidin
5 -Pelargonidin 3-Glucosides
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Figure 1. The interaction effect of solvent type and extraction time on the amount of phenolic compounds
from pomegranate peel extract
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Figure 2. The interaction effect of solvent type and extraction time on the amount of Ferric reducing
activity of plasma (RRAP) from pomegranate peel extract
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Figure 3. The interaction effect of solvent type and extraction time on the amount of DPPH free radical-
scavenging from pomegranate peel extract
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Figure 4- The effect of different amounts of 70% methanol extract of pomegranate peel (concentration
0.3%) on the growth and inhibition of Aspergillus niger after 24 hr at 37 °C
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Table 2- Comparison of the mean effect of different treatments on the diameter of Aspergillus niger growth
inhibition zone

Extract Diameter of growth inhibition zone (mm)
Pomegranate peel methanolic extract (3000 mg/ml) 17.740.28*
Methanol 70% (negative control) ND
Potassium sorbate (1000 mg/ml) 18.3+0.21?
The same superscript lower letters (a) beside mean values indicate a not significant difference from each other (t- test, P<0.05). ND: not
detect.
gl b Ol A8 o Jlesl O Jlasl L;La.x;.ﬂj_é 365 e s 6um~j BI P IY WER VTN U U G ERGIY
(s LS 5l (s SLS 5 68w a SLS s sl Ll e Al OsnlaSt
SSoskas gl eslil 5,50 D 5 (5,0 slae iy, Opmed)ghud QAL S dmd 5o 5 Jooddlse
[Y‘\‘] Cﬁ.»\ qu.h aj:.b) ij).&:ﬁ u,;.;‘ﬁ‘ QTMJJ)JYUS )L@.Ajd;ﬁlﬂ,s‘
IS S At olas 2 ,Bas YY) Wil e dsle s ast,
glAsat ol Sl S5y wor & shasn ol 2 S olS S s w Vel 0 U ey Jsike
ol 5 bdd> 36 5 S0l cavgy 1o dge LS 5 S ols 5ol of 03 s e (50 5 ladg 6 08)
B @U“”MSB:..T s 5 s olS 5 e calse -JJ)\HAE)U}LNSJS\{J—;)}‘ LSj;_}'l;.'jbw'@"Jw
s 0L ol s el sk a0 )6 s 2N G b S s 2, S LS 5 )
ol SaSlal o (S b L SlS 5l «S Srdpdsh 5 S5 53 e Gk ol 2lst slis
231


http://dx.doi.org/10.22034/FSCT.22.162.223
https://fsct.modares.ac.ir/article-7-77163-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-28 |

[ DOI: 10.22034/FSCT.22.162.223 ]

e BAS Sl 5 olend g LSL“;}:J SO

ub\.{aﬁ 9 0‘52)51 ¢L€J\

WV UL vy oplas 6 o ol sl el
51 ket WMWY ally Dls 50 S 5 e e
el K Olgs 4 Ll e S0 Gy o plas 1
Sl g KSle plact (Slaeli eSS sl Jge 5 anb
g ool olis DY s 3 ply
Sls,5 g K250

5 O Kaasn 5l ol Gutio 5l Al OB
5p onl 3l b Colem sl (INSF) 48 0l ks
Aulel e Glayas 5 S

e =

[1] Pirsa, S., et al., Smart film based on
chitosan/Melissa officinalis essences/pomegranate
peel extract to detect cream cheeses spoilage. Food
Additives & Contaminants: Part A, 2020. 37(4): p.
634-648.

[2] Sharayei, P., et al., Ultrasound assisted
extraction of bioactive compounds from pomegranate
(Punica granatum L.) peel. Lwt, 2019. 101: p. 342-
350.

[3] Hamedi, F., et al., Ultrasound-assisted
osmotic treatment of model food impregnated with
pomegranate peel phenolic compounds: Mass
transfer, texture, and phenolic evaluations. Food and
Bioprocess Technology, 2018. 11: p. 1061-1074.

[4] Hassani, D., I.K. Sani, and S. Pirsa,
Nanocomposite film of potato starch and gum Arabic
containing boron oxide nanoparticles and anise
hyssop  (Agastache foeniculum) essential Oil:
investigation of physicochemical and antimicrobial
properties. Journal of Polymers and the Environment,
2024. 32(4): p. 1972-1983.

[5] Eghbaljoo, H., et al., Development of smart
packaging  halochromic  films embedded with
anthocyanin pigments, recent advances. Critical
Reviews in Food Science and Nutrition, 2023: p. 1-
17.

[6] Azarpazhooh, E., et al., Physicochemical
and phytochemical characterization and storage
stability of freeze-dried encapsulated pomegranate
peel anthocyanin and in vitro evaluation of its
antioxidant  activity. Food and Bioprocess
Technology, 2019. 12(2): p. 199-210.

[7] Sharayei, P., E. Azarpazhooh, and H.S.
Ramaswamy, Effect of microencapsulation on
antioxidant and antifungal properties of aqueous
extract of pomegranate peel. Journal of food science
and technology, 2020. 57(2): p. 723-733.

[8] Kushwaha, S., M. Bera, and P. Kumar,
Nutritional composition of detanninated and fresh

232

Siss > DPPH sl JIGsl, S lee ooy
sl b glpaal 5 i sl 5 JH61 L 2l sl
S ol ool s 4 sile 5 501 g
A gl e s e S B L ke ol
SRIF L e e Lol sl s
SISl S (s SLS 5 e ) sl Ol
eles 3 DPPH sl JIGsl, Sausslee s 5 oyl
olas rmen 3l 5l eslial 35 ladd>
Gl s cdoys /Y Chle LUl ey Jsile
)l b by Sl b Dol LB B

&M}f&ﬁ&ﬁﬁ@éd)?@df“))

pomegranate peel powder. IOSR J. Environ. Sci.
Toxicol. Food Technol, 2013. 7(1): p. 38-42.

[9] Fischer, U.A., R. Carle, and D.R. Kammerer,
Identification and quantification of phenolic
compounds from pomegranate (Punica granatum L.)
peel, mesocarp, aril and differently produced juices
by HPLC-DAD-ESI/MSn. Food chemistry, 2011.
127(2): p. 807-821.

[10] Heim, K.E., A.R. Tagliaferro, and D.J.
Bobilya, Flavonoid  antioxidants:  chemistry,
metabolism and structure-activity relationships. The
Journal of nutritional biochemistry, 2002. 13(10): p.
572-584.

[11] Dikmen, M., N. Ozturk, and Y. Ozturk, The
antioxidant potency of Punica granatum L. Fruit peel
reduces cell proliferation and induces apoptosis on
breast cancer. Journal of medicinal food, 2011.
14(12): p. 1638-1646.

[12] Al-Zoreky, N., Antimicrobial activity of
pomegranate (Punica granatum L.) fruit peels.
International journal of food microbiology, 2009.
134(3): p. 244-248.

[13] Altunkaya, A., et al., Antioxidant capacity
versus chemical safety of wheat bread enriched with
pomegranate peel powder. Food & function, 2013.
4(5): p. 722-727.

[14] Ventura, J., et al., Quality and antioxidant
properties of a reduced-sugar pomegranate juice jelly
with an aqueous extract of pomegranate peels. Food
chemistry, 2013. 136(1): p. 109-115.

[15] Kennas, A., et al., Effect of pomegranate peel
and honey fortification on physicochemical, physical,
microbiological and antioxidant properties of yoghurt
powder. Journal of the Saudi Society of Agricultural
Sciences, 2020. 19(1): p. 99-108.

[16] Kumar, N, et al., Effects of drying methods
and solvent extraction on quantification of major


http://dx.doi.org/10.22034/FSCT.22.162.223
https://fsct.modares.ac.ir/article-7-77163-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-28 |

[ DOI: 10.22034/FSCT.22.162.223 ]

\i'i.:‘éf Y 0,92 Ay UL“"':'

O|j_| &l.'\.b c‘w‘gf}\&d;u

bioactive compounds in pomegranate peel waste
using HPLC. Scientific Reports, 2022. 12(1): p. 8000.
[17] Li, B.,, B. Smith, and M.M. Hossain,
Extraction of phenolics from citrus peels: Il. Enzyme-
assisted  extraction method.  Separation and
purification technology, 2006. 48(2): p. 189-196.
[18] Cam, M. and Y. Hisil, Pressurised water
extraction of polyphenols from pomegranate peels.
Food chemistry, 2010. 123(3): p. 878-885.

[19] Singh, M., et al., Influence of the solvents on
the extraction of major phenolic compounds
(punicalagin, ellagic acid and gallic acid) and their
antioxidant activities in pomegranate aril. Journal of
Food Science and Technology, 2014. 51: p. 2070-
2077.

[20] Shalini Malviya, S.M., et al., Antioxidant
and antibacterial potential of pomegranate peel
extracts. 2014.

[21] Farhoosh, R., J. Tavakoli, and M.H.H.
Khodaparast, Chemical composition and oxidative
stability of kernel oils from two current subspecies of
Pistacia atlantica in Iran. Journal of the American Oil
Chemists' Society, 2008. 85: p. 723-729.

[22] Arjeh, E., et al., Phenolic compounds of
sugar beet (Beta vulgaris L.): Separation method,
chemical characterization, and biological properties.
Food Science & Nutrition, 2022. 10(12): p. 4238-
4246.

[23] Saray Tarkasheh, S., et al., Investigating the
Structural and Physicochemical Properties of Vicia
ervilia Protein Isolate/Launaea acanthodes Gum
Nanocomposite Film Containing Graphene Oxide
Nanoparticles and Silybum marianum Extract
Microcapsules. Journal of Polymers and the
Environment, 2024: p. 1-22.

[24] Lapornik, B., M. Prosek, and A.G. Wondra,
Comparison of extracts prepared from plant by-
products using different solvents and extraction time.
Journal of food engineering, 2005. 71(2): p. 214-222.
[25] Mandal, V., Y. Mohan, and S. Hemalatha,
Microwave assisted extraction—an innovative and
promising extraction tool for medicinal plant
research. Pharmacognosy reviews, 2007. 1(1): p. 7-
18.

[26] Setlhodi, R., et al.,, Effect of solvent
extraction on the antioxidant and phytochemical
profiles  of ellagitannins  from  “wonderful”
pomegranate peel: an advanced chemometrics
analysis. European Food Research and Technology,
2023. 249(7): p. 1807-1820.

[27] Nikmaram, P., et al., Evaluation and
prediction of metabolite production, antioxidant
activities, and survival of Lactobacillus casei 431 in a
pomegranate juice supplemented yogurt drink using
support vector regression. Food science and
biotechnology, 2015. 24: p. 2105-2112.

[28] Singh, J., et al, Pomegranate peel
phytochemistry, pharmacological ~ properties,
methods of extraction, and its application: a

233

comprehensive review. ACS omega, 2023. 8(39): p.
35452-35469.

[29] Rangan, C. and D.G. Barceloux, Food
additives and sensitivities. Disease-a-month: DM,
2009. 55(5): p. 292-311.

[30] Chen, J., et al.,, Antimicrobial activity of
pomegranate peel and its applications on food
preservation. Journal of Food Quality, 2020. 2020(1):
p- 8850339.

[31] Ismail, T., et al., Antioxidant, antimicrobial
and urease inhibitory activities of phenolics-rich
pomegranate peel hydro-alcoholic extracts. Journal
of Food Biochemistry, 2016. 40(4): p. 550-558.

[32] Buazzi, M.M. and E.H. Marth, Mechanisms
in the inhibition ofListeria monocytogenes by
potassium sorbate. Food microbiology, 1991. 8(3): p.
249-256.

[33] Das, K., R. Tiwari, and D. Shrivastava,
Techniques for evaluation of medicinal plant products
as antimicrobial agent: Current methods and future
rends. Journal of medicinal plants research, 2010.
4(2): p. 104-111.


http://dx.doi.org/10.22034/FSCT.22.162.223
https://fsct.modares.ac.ir/article-7-77163-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-28 |

[ DOI: 10.22034/FSCT.22.162.223 ]

JEST No. 162, Vol. 22, August 2025 ABSTRACT

Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran)

Scientific Research

Investigation of biochemical properties and antifungal activity of

pomegranate peel extract using different solvents
Elham Azarpazhooh!, Shahin Zomorodi?, Parvin Sharayei'

1- Agricultural Engineering Research Department, Khorasan Razavi Agricultural and Natural Resources
Research and Education Center, AREEO, Mashhad, Iran
2 -Agricultural Engineering Research Department, West Azerbaijan Agricultural and Natural Resources
Research and Education Center, AREEQO, Urmia, Iran

ARTICLE INFO

ABSTRACT

Article History:
Received:2024/9/24

Accepted:2024/11/10

Keywords:

extraction,
pomegranate peel,
solvent,

effective compounds,
Antifungal.

10.22034/FSCT.22.162.223.
*Corresponding Author E-

s.zomorodi@areeo.ac.ir

The results showed that the Ferric reducing activity of plasma
(RRAP) and free radical scavenging activity (DPPH) in extracts
obtained with 70% methanol were higher than those with other
solvents. Also, in water and methanol solvents, with increasing
extraction time, the amount of polyphenol compounds and
FRAP were the highest and the lowest, respectively, but the
increase of DPPH was the highest in ethanol solvent and the
lowest in methanol solvent. The results of the investigation of
the antifungal effects of the methanol extract of pomegranate
peel (MEPP) showed that this extract with a concentration of
0.3% had an antifungal effect nearly equivalent to that of
potassium sorbate at a concentration of 0.1%, so that the mean
diameter on the diameter of Aspergillus niger growth inhibition
zone was 17.7 mm for pomegranate peel extract and 18.3 mm
for potassium sorbate. Therefore, pomegranate peel extract can
be used in food products as antioxidant compounds and
preservatives as a natural and effective alternative to chemical
preservatives like potassium sorbate.

234


mailto:s.zomorodi@areeo.ac.ir
http://dx.doi.org/10.22034/FSCT.22.162.223
https://fsct.modares.ac.ir/article-7-77163-fa.html
http://www.tcpdf.org

