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Table 1 Compounds in skin of walnut extract

Identification of components of green walnut skin extract

Peak Retention

Library/ID . Area
number Time
Butanal, 3-methyl- 1 3.6018 1.4955
4-Hexenal 2 5.7418 3.1450
2,3-Dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one 3 9.0663 2.5859
4,5-Diamino-2-hydroxypyrimidine 4 12.0760  5.2923
4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- 5 13.9071  5.8259
2-Furancarboxaldehyde, 5-(hydroxymethyl)- 6 16.3675 10.4701
2,3-MU.-TRIMETHYLSILYL-CC'-DIMETHYL-4,5-DICARBA-
NIDO- HEXABORANE(S) 7 253796  14.2348
Phenol, 2-ethoxy-5-(1-propenyl)- 8 27.0905  7.8954
Benzoic acid, 4-hydroxy-3,5-dimethoxy- $$ Syringic acid $$ 3,5-
Dimethoxy-4-hydro 9 30.4893  6.9227
1,7-Dihydroxynaphthalene $$ 1,7-Naphthalenediol $$ C.I. 76635 $$ 30.6381  7.0173
Naphthalene-1,7
n-Hexadecanoic acid 10 33.2874  1.7561
9,12-Octadecadienoic acid (Z,Z)- 11 36.4688 1.9727
Stigmasterol, 22,23-dihydro- 12 53.6461  4.5169
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535 oo ey 05leae Jgb SleS 5 YN

A0l ST 5T sl a5 dizes (g3lge g LS 5
3 o) 33,5 s a3 LS S
a b o SISt 5T 5 os Sl 5 ol 350 50 (S
A Ul e 53,8 s e gl oopl b Ll sl
Lyl o5 Sn ds alge 5 b Q\MIJGT@;A Ol g
Stls o S ol ol J b oS 5 sl il
Al 5 S 3 A (SB35 1S ) e
ENE ) [N W PE U S) JTN WV PRSI SN W (C W
Ll 555 59 oSl el (G 5 s sl (SB35 5 5 el
5 S 5H) 0308 5 (e 5 SSLS ol (SSLS
LaaS 5 ol 03 vl o lalidg 5 s (058 5288
23 3550 ol S 5 5 3l L Olpe (it 05 S 5
[V ]ewd 555 o g s

33,5 Gy ool 53 Jgb LS 5 e ol anlllas s
(45 gos S 03 Df S SIE ! @fgg) 4/ sV /Ty
(S Jd Ol (Y00 A) O S 5 1 ol el s &
olas il anls 0 s S Ao 5 SlStal el
S Sy 45 ks OLES 5 03500 Lol ) 538 gl
oS bl DS 55l g e Ol LIS e 33,5

IV 8 00,5 a5 (s S Ao 5 aodks


http://dx.doi.org/10.22034/FSCT.19.135.103
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.9.5
https://fsct.modares.ac.ir/article-7-67393-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20088787.1402.20.135.9.5 ]

[ DOI: 10.22034/FSCT.19.135.103]

QIJKQ.AJLQAJ,QJL&&)\JM

[2] Tripoli, E., Giammanco, M., Tabacchi, G., Di
Majo, D., Giammanco, S., & La Guardia, M.
(2005). The phenolic compounds of olive oil:
structure, biological activity and beneficial
effects on human health. Nutrition research
reviews, 18(1), 98-112.

[3] Cicerale, S., Lucas, L., &Keast, R. (2010).
Biological activities of phenolic compounds
present in virgin olive oil. International journal
of molecular sciences, 11(2), 458-479.

[4] Sabatier, S., &Barthélémy, D. (2001). Bud
structure in relation to shoot morphology and
position on the vegetative annual shoots of
Juglans regia L.(Juglandaceae). Annals of
Botany, 87(1), 117-123.

[5] Nabavi, S. F., Ebrahimzadeh, M. A., Nabavi,
S. M., Mahmoudi, M., & Rad, S. K. (2011).
Biological activities of Juglans regia flowers.
RevistaBrasileira de Farmacognosia, 21, 465-
470.

[6] Asadi-Shekaari, M., Karimi, A., Shabani, M.,
Sheibani, V., &Esmaeilpour, K. (2013).
Maternal feeding with walnuts (Juglans regia)
improves learning and memory in their adult
pups. Avicenna journal of phytomedicine, 3(4),
341.

[7] Oliveira, 1., Sousa, A., Ferreira, 1. C., Bento,
A., Estevinho, L., & Pereira, J. A. (2008). Total
phenols, antioxidant potential and antimicrobial
activity of walnut (Juglans regia L.) green husks.
Food and chemical toxicology, 46(7), 2326-
2331.

[8] Fernandez-Agullo, A., Pereira, E., Freire, M.
S., Valentao, P., Andrade, P. B., Gonzilez-
Alvarez, J., & Pereira, J. A. (2013). Influence of
solvent on the antioxidant and antimicrobial
properties of walnut (Juglans regia L.) green
husk extracts. Industrial crops and products, 42,
126-132.

[9] Beiki, T., Najafpour, G. D., & Hosseini, M.
(2018). Evaluation of antimicrobial and dyeing
properties of walnut (Juglans regia L.) green
husk extract for cosmetics. Coloration
Technology, 134(1), 71-81.

[10] Darvishi, E., Kahrizi, D., &Arkan, E. (2019).
Comparison of different properties of zinc oxide
nanoparticles synthesized by the green (using
Juglans regia L. leaf extract) and chemical
methods. Journal of Molecular Liquids, 286,
110831.

[11] Liu, J., Meng, M., Li, C., Huang, X., & Di,
D. (2008). Simultaneous determination of three
diarylheptanoids and an a-tetralone derivative in

Solsme U cale il Sas plosl el e s
das e 0L el opl 1 33T sy Jlgs Olse
Sladlsesly sles sl s oS 5 5l Gl Bl SO
[ry]ead sLs sl

Table 2 The amount of EC50 according to

DPPH
EC50 Antioxidant compound
0.15+0.0008 Green walnut skin extract
0.08+0.0006 TBHQ

S 5S4

OF 3 3L Sy 3le VL oS 53,8 5o oy 05 0l
A s Dluls Olpiea Bles 5 ool O3 5 0 W55
O 53 35 sa Jlsdlys SAS 5 68 Jbm 3 355 0 43S
osliul 3550 anb SlaSl 5l S 5 S Ol pen L5
3 bed ol G35 el Bl b Gos (pla S 13
Pl 4 538 o Sy 3 552 50 b3 Jole (slaos S
Cdlad 5 S D (L Ol ezmen (il oy
Sl ol 0l (et 55 Jgeams ol 05las Gl
o3lan Sy Olssany iS5 ol 3 0lS oyl o 25 e
Olas il 5o YU Sl St sl o U s Sl
S Slmes sl b o ga e  plde Y pame (KL

33,5 o)

,g.w.v:'” K ﬁ.JﬁS -0

3T/ OVOVY US Ly o seme 4ol OLL Sl 2 ot 5l dllie
Y s s OB 5 Al oo e o5 b oS
Jds a dgin s b oKl Limss Cislas 5l 4S Wils
Sl Ghasn b gl Gl e S gledeles

@l:.o—'\

[1] Soto-Hernandez, M., Tenango, M. P.,
&Garcia-Mateos, R. (Eds.). (2017). Phenolic
compounds: biological activity. BoD—Books on
Demand.


http://dx.doi.org/10.22034/FSCT.19.135.103
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.9.5
https://fsct.modares.ac.ir/article-7-67393-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20088787.1402.20.135.9.5 ]

[ DOI: 10.22034/FSCT.19.135.103]

Ve Y C":"G’.‘ll_}‘ AL 09> AYo G)La.::

NotulaeBotanicaeHortiAgrobotanici
Napoca, 38(1), 53-56.

[21] Wang, J., Zhao, J., Nie, S., Xie, M., & Li, S.
(2022). MALDI mass spectrometry in food
carbohydrates analysis: A review of recent
researches. Food Chemistry, 133968.

[22] Darvishi, E., Kahrizi, D., &Arkan, E. (2019).
Comparison of different properties of zinc oxide
nanoparticles synthesized by the green (using
Juglans regia L. leaf extract) and chemical
methods. Journal of Molecular Liquids, 286,
110831.

[23] Haddadi, S. A., Alibakhshi, E., Bahlakeh, G.,
Ramezanzadeh, B., &Mahdavian, M. (2019). A
detailed atomic level computational and
electrochemical exploration of the Juglans regia
green fruit shell extract as a sustainable and
highly efficient green corrosion inhibitor for
mild steel in 3.5 wt% NaCl solution. Journal of
molecular liquids, 284, 682-699.

[24] Akin, M., Nalbantoglu, S., Cuhadar, O.,
Uzun, D., & Saki, N. (2015). Juglans regia L.
extract as green inhibitor for stainless steel and
aluminium in acidic media. Research on
Chemical Intermediates, 41(2), 899-912.

[25] Kamali, M., Khosroyar, S., &Jalilvand, M. R.
(2014). Evaluation of phenolic, flavonoids,
anthocyanin contents and antioxidant capacities
of different extracts of aerial parts of
Dracocephalumkotschyi. Journal of North
Khorasan University of Medical Sciences, 6(3),
627-634.

[26] Ortega, J. T., Parmar, T., Golczak, M.,
&Jastrzebska, B. (2021). Protective effects of
flavonoids in acute models of light-induced
retinal degeneration. Molecular Pharmacology,
99(1), 60-77.

[27] Kesarkar, S., Bhandage, A., Deshmukh, S.,
Shevkar, K., & Abhyankar, M. (2009).
Flavonoids: an overview. Journal of Pharmacy
Research, 2(6), 1148-1154.

[28] Wang, H., Liu, F., Yang, L., Zu, Y., Wang,
H., Qu, S.,, & Zhang, Y. (2011). Oxidative
stability of fish oil supplemented with carnosic
acid compared with synthetic antioxidants
during long-term storage. Food Chemistry,
128(1), 93-99.

[29] Pereira, J. A., Oliveira, 1., Sousa, A.,
Valentdo, P., Andrade, P. B., Ferreira, 1. C., ...
&Estevinho, L. (2007). Walnut (Juglans regia
L.) leaves: Phenolic compounds, antibacterial
activity and antioxidant potential of different

Cluj-

AR

the green walnut husks (Juglans regia L.) by
high-performance liquid chromatography with
photodiode  array  detector. Journal of
Chromatography A, 1190(1-2), 80-85.

[12] AlizadehBehbahani, B., Falah, F., Vasice, A.,
&TabatabaceYazdi, F. (2021). Control of
microbial growth and lipid oxidation in beef
using a Lepidiumperfoliatum seed mucilage
edible coating incorporated with chicory
essential oil. Food science & nutrition, 9(5),
2458-2467.

[13] Falah, F., Vasiee, A., Tabatabaei-Yazdi, F.,
Moradi, S., & Sabahi, S. (2022). Optimization of
v-aminobutyric acid (GABA) production by
Lactobacillus spp. from agro-food waste.
Biomass Conversion and Biorefinery, 1-13.

[14] Behbahani, B. A., Yazdi, F. T., Vasiee, A., &
Mortazavi, S. A. (2018). Oliveriadecumbens
essential oil: Chemical compositions and
antimicrobial activity against the growth of
some clinical and standard strains causing
infection. Microbial pathogenesis, 114, 449-452.

[15] Chang, C. C., Yang, M. H., Wen, H. M.,
&Chern, J. C. (2002). Estimation of total
flavonoid content in propolis by two
complementary colorimetric methods. Journal of
food and drug analysis, 10(3).

[16] Gao, P., Liu, R., Jin, Q., & Wang, X. (2021).
Effects of processing methods on the chemical
composition and antioxidant capacity of walnut
(Juglans regia L.) oil. LWT, 135, 109958.

[17] Carvalho, M., Ferreira, P. J., Mendes, V. S.,
Silva, R., Pereira, J. A., Jeronimo, C., & Silva,
B. M. (2010). Human cancer cell
antiproliferative and antioxidant activities of
Juglans regia L. Food and chemical toxicology,
48(1), 441-447.

[18] Keskin, D., Ceyhan, N., &Ugur, A. (2012).
Chemical composition and in vitro antimicrobial
activity of walnut (Juglans regia) green husks
and leaves from West Anatolia. Journal of Pure
and Applied Microbiology, 6(2), 583-588.

[19] Mandrika, 1., Kumar, S., Zandersone, B.,
Eranezhath, S. S., Petrovska, R., Liduma, 1., ...
&Tracevska, T. (2021). Antibacterial and anti-
inflammatory potential of  polyherbal
formulation used in chronic wound healing.
Evidence-Based Complementary and Alternative
Medicine, 2021.

[20] Cosmulescu, S. N., Trandafir, 1., Achim, G.,
Mihai, B. O. T. U., Baciu, A., &Gruia, M.
(2010). Phenolics of green husk in mature
walnut fruits.


http://dx.doi.org/10.22034/FSCT.19.135.103
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.9.5
https://fsct.modares.ac.ir/article-7-67393-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20088787.1402.20.135.9.5 ]

[ DOI: 10.22034/FSCT.19.135.103]

8 Ol et LS 5 allas

QIJKQ.AJLQAJKMJ*?&)\JA)

acids and phenols from walnut shell
pyroligneous acid. Journal of Analytical and
Applied Pyrolysis, 91(2), 338-343.

[32] Ling, B., Hou, L., Li, R., & Wang, S. (2014).
Thermal treatment and storage condition effects
on walnut paste quality associated with enzyme
inactivation. LWT-Food Science and
Technology, 59(2), 786-793.

Y

cultivars. Food and chemical toxicology, 45(11),
2287-2295.

[30] Zhang, Y., Yang, L., Zu, Y., Chen, X., Wang,
F., & Liu, F. (2010). Oxidative stability of
sunflower oil supplemented with carnosic acid
compared with synthetic antioxidants during
accelerated storage. Food chemistry, 118(3),
656-662.

[31] Ma, X., Wei, Q., Zhang, S., Shi, L., & Zhao,
Z. (2011). Isolation and bioactivities of organic


http://dx.doi.org/10.22034/FSCT.19.135.103
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.9.5
https://fsct.modares.ac.ir/article-7-67393-fa.html

JEST No. 135, Vol. 20, May 2023 ABSTRACT

£.3 Journal of Food Science and Technology (Iran)

L]

Homepage:www.fsct.modares.ir

Scientific Research

Evaluation the chemical composition, phenol, flavonoid and
antioxidant activity of walnut skin extract (Juglans regia L.)

RafieiDehkordi, Z. !, Sedaghat, N. %, Sabahi, S.?
g

1. MS.c in Food Science and Technology , Department of Food Science and Technology, Faculty of Agriculture,
Ferdowsi University of Mashhad, Mashhad, Iran.
2. Professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University of
Mashhad, Mashhad, Iran.
3. Assistant Professor, Department of Nutrition, School of Allied Medicine, Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran.

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

ARTICLE INFO ABSTRACT

Article History: Today, consumers are more inclined to use healthy and natural additives. Phenolic
compounds obtained from natural products are a good option to minimize lipid

Received 2023/ 02/08 oxidation. Walnut is one of the most important nuts that is widely cultivated all over

Accepted 2023/03/ 14 the world. Due to the fact that the green skin of the walnut contains about 64% of the

wet weight of the walnut fruit, an amount equal to 240 thousand tons of green skin of
the walnut is produced from this fruit every year. The walnuts used in this study were

purchased in 1400 from the gardens of Saman city located in Chaharmahal and
Keywords: Bakhtiari province. After powdering the dried green peel, extracting with methanol
solvent was done by Soxhlet method. In order to identify chemical compounds and
functional groups, GC-MS and FTIR tests were performed. Also, the amount of
phenol and flavonoids in the extract of walnut skin was measured. Finally, the
antioxidant activity of green walnut skin extract was investigated by measuring the
reduction of radical capacity with the help of 2-2-diphenyl-1-picrylhydrazyl (DPPH).
A total of 89 compounds were identified, representing 99.9% of the total compounds

Green skin of walnut,
Chemical compounds,
Antioxidant activity.
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in the extract. The most important identified compounds that had the highest area
under the curve included polyphenols, organic compounds and phytosterols. FTIR
results indicate the presence of hydroxyl, alkane and aromatic functional groups of
lignin. In the present study, the amount of phenolic compounds in walnut peel extract
was 96.07+0.22 (mg of gallic acid per gram of dry weight of the sample). Also, the
flavonoid compounds of green walnut skin extract were 349 ug/g of quercetin. EC50
values obtained in this study were equal to 0.15. The results showed that the
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