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Table 1 Comparison of the mean values of the effect of extraction method on the total phenolic compounds and antioxidant activity of walnut
leaves from different regions

EC,, (ng/ml)

JS b Sl iy

PR ;5.L:_,,| 408 DppH al3] JKA“QIU o Total phenolic compound Method of exraction
Reducing power Inhibition of free radical DPPH (mg GAE/g Dry extract)

156.31° 248.11° 192.88* S 09,
Traditional

139.84° 201.88" 212.43° 295 b 09,
Microwave

119.122 168.11° 226,552 Sl gl s
Ultrasound

oo 0105 mhans 5o jlo ine M oaims i (ygims 5o 50 alie

& B9y
le'ferent Ietters at each column show significant dlf‘ference |n 95% of confidence level (p<0.05).
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Table 2 Comparison of the mean values of the geographical area effect on the total phenolic compounds and antioxidant activity of walnut
leaves from different regions

EC 'ml
5 (ng/ml) - Js uwf -
SFaS Lol & yud DPPH 3T Jaly ke Total phenolic compound Region
Reducing power Inhibition of free radical DPPH (mg GAE/g Dry extract)
126.65° 207.54° 213.71%* N
S9,0L5
Shahrood
186.06° 259.77¢ 185.35¢ I
w2 e
Hezarjerib
102.54% 151.28¢% 232.80° .
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Damavand

0/05 v 5o Hls e M ool OF B ) alic e By >
le'ferent Ietters at each column show significant difference in 95% of confidence level (p<0.05).
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Table 3 Comparison of the mean values of total phenols which extract by different extraction methods and different regions

Total phenolic compound Js' Ld &las 5
(mg GAE/g Dry extract)
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. . o Region
995k gl ;g B g
Microwave Ultrasound Immersion
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le'ferent Ietters at each column show significant difference in 95% of confidence level (p<0.05).
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Fig. 1 Effect of geographical region on the percentage of inhibition of free radical DPPH of extracts of walnut leaves
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Fig. 2 Effect of geographical region on the reducing power of extracts of walnut leaves
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Fig. 3 Effect of different methods of extraction on the percentage of inhibition of free radical DPPH of extracts of walnut leaves

0.8 -
<eep- Traditional
0.7 = 4= - Microwave . ”_ﬁ
= A=  Ultrasound A’/,’,::'
- , --"
0.6 P /,%
E ,’,_.‘
- .l
0.5 g L
g ;;4-{‘
2 /
% 0.4 /‘/“,t"
&
£ 03 57
A
021 . 2>
0.1
0 T T T T 1
25 50 100 200 500

Extract concentration pg/ml

39,5 Syl Jol> o o lac  FaiSlal &,08 (g4, gl powl Gl slo g, b (4) g
Fig. 4 Effect of different methods of extraction on the reducing power of extracts of walnut leaves



357<> 93,5 S o lac oSl 5T cllad 5 s LS 5

OHSas g JSains gune

JSely Hlee Codled a5 000,57 ()15 9 W0 ,S gy ) 50,5
sl e p e, 5 ke 05 5 508 slacdale s DPPH ol
cilbhe anllbe opl b b aS [4] oogr clale ay atusly

I K
S dzxas -4

gl e 5, gl Al Gbs, 5 (2Ll e adlais S50
SlaS 5 glpil 0ol G 5VL Wgal gl S5 a4y 2l 5l
b ST 5T cld 550 4o b Lls 1, b
= BECq (e (2505 wigles ailaie 5l Jol> slaolac
il Lo 1) SlaasT ol e o YL

Olies 38z 52 5y cnl o)l Sy T 005 (5 s
SaST Bl clad sl i oS 5 (Sals &)
S9y osbas cbale 31wy ,0 133 .32] el SV e
Caol 485 plowl g0l Sliiss boojlae  Saals & j0d
olac cdale ol L as wisls olas el [34-36 4]
SOV PR Y [ Y 1 KVOWC 1 I RGO P
1 iz ST glls JISU baxe 3 DPPH of3] IS,
S g0 10058 o Slee | Ky sl g el y1egiliD1Y
05 9,54 g0ad alwlS Sl )1 K5, a1 G0l pl o
SUlF b cwliie )95 i 2alS plply b oo et S,
500 &ke g Lo lac Lawgs DPPH IS5, (g5l o5
Ly L37] sg salys o 8,90 diges SloguST il & y0d
Sy by o 2l ojlas SlaST Bl el S

studies of four different phenolic compounds on in vit-
ro antioxidant activity and the preventive effect on li-
pid oxidation of fish oil emulsion and fish mince. Food
Chem., 119, 123-132.

[7] Ahmadi, F., Kadivar, M., Shahedi, M. (2007). Anti-
oxidant activity of Kelussia odoratissima Moza.model
and food systems. Food Chem., 105, 57-64.

[8] Fukuda, T., Ito, H., Yoshida, T. (2003). Antioxidant
polyphenols from walnuts (Juglans regia L.). Phyto-
chemistry, 63, 795-801.

[9] Li, L., Tsao, R., Yang, R., Liu, C. M., Zhu, H. H.,
Young, J. C. (2006). Polyphenolic profiles and antioxi-
dant activities of heartnut (Juglans ailanthifolia var.
cordiformis) and Persian walnut (Juglans regia L.). J.
Agric. Food Chem., 54, 8033-8040.

[10] Zhang, Z., Liao, L., Moore, J., Wua, J., Wang, Z.
(2009). Antioxidant phenolic compounds from walnut
kernels (Juglans regia L.). Food Chem., 113, 160-165.
[11] Mandal, .V, Mohan, Y., Hemalatha, S. (2007). Mi-

&Lw

ollasl .90 ,8 Wgm g aily> Slasl.(1382) .S susg (1]
113 )5l
[2] Stampar, F., Solar, A., Hudina, M., Veberic, R., Co-
laric, M. (2006). Traditional walnut liqueur—cocktail of
phenolics. Food Chem., 95, 627-630.
[3] Almeida, I. F., Fernandez, E., Lima, J. L. F. C., Cos-
ta, P. C., Bahia, M. F., (2008). Walnut (Juglans regia)
leaf extracts are strong scavenger of pro-oxidant reac-
tive species. Food Chem., 106, 1014-1020.
[4] Pereira, J. A., Oliveira, 1., Sousa, A., Valentao, P.,
Andrade, P. B., Ferreira, I. C. F. R., Ferreres, F., Bento,
A., Seabra, R., Estevinho, L. (2007). Walnut (Juglans
regia L.) leaves: phenolic compounds, antimicrobial
activity and antioxidant potential of different cultivars.
Food Chem. Toxicol., 45, 2287-2295.
[5] Kornsteiner, M., Wagner, K. H., EImadfa, 1. (2006).
Tocopherols and total phenolics in 10 different nut
types. Food Chem., 98, 381-387.
[6] Magsood, S., Benjakul, S. (2010). Comparative



VWA line) ¥ o leds B 090 ¢l (pg slacs yolid anlibad

358

(2013). Maximizing total phenolics, total flavonoids
contents and antioxidant activity of Moringa oleifera
leaf extract by the appropriate extraction method. Ind.
Crops . Prod., 44, 566—571.

[20] Yao, X., Zhang, D., Zu, Y., Fu, Y., Luo, M., Gu, C.,
Li, C. M. F, Efferth, T. (2013). Free radical scaveng-
ing capability, antioxidant activity and chemical con-
stituents of Pyrola incarnata Fisch. Leaves. Ind. Crops
Prod., 49, 247- 255.

[21] Prior. R., Wu, X., Schaich, K. (2005). Standard-
ized methods for the determination of antioxidant ca-
pacity and phenolics in foods and dietary supplements.
J. Agric. Food Chem., 53, 4290-4302.

[22] Albu, S., Joyce, E., Paniwnyk, L., Lorimer, J. P.,
Mason, T. J. (2004). Potential for the use of ultrasound
in the extraction of antioxidants from Rosmarinus of-
ficinalis for the food and pharmaceutical industry. Ul-
trason. Sonochem., 11, 261-265.

[23] Paniwnyk, L., Beaufoy, E., Lorimer, J. P., Mason,
T. J. (2001). The extraction of rutin from flower buds of
Sophora japonica. Ultrason. Sonochem., 8, 299-301.
[24] Thompson, L. H., Doraiswamy, L. K. (1999). Son-
ochemistry: science and engineering. Ind. Eng. Chem.
Res., 38, 1215-1249.

[25] Rodriguez-Rojo, S., Visentin, A., Maestri, D.,
Cocero, M. J. (2012). Assisted extraction of rosemary
antioxidants with green solvents. J. Food Eng., 109,
98-103.

[26] Goli, A. H., Barzegar, M., Sahari, M. A. (2005).
Antioxidant activity and total phenolic compounds of
pistachio (Pistachia Vera) hull extracts. Food Chem.,
92, 521-525.

[27] Proestos, C., Komatis, M. (2008). Application of
microwave-assisted extraction to the fast extraction of
plant phenolic compound. LWT-Food Sci. Technol.,
41(4), 652-659.

crowave assisted extraction, an innovative & promising
extraction tool for medicinal plant research. Pharma-
cogn. Rev,, 1, 8-14.
[12] Wang, L., Weller, C. L. (2006). Recent advances
in extraction of nutraceuticals from plants. Trends Food
Sci. Technol., 17, 300-312.
o Dl tp (S fp (S inx fw o)) o, [13]
Zlael U olpl cog 639,55y ojlas g5l (1392)
Sty STl GlaShy ooon 5 s99,le
29ale ol fare 5 i)l LS Glidos . Jol> Jgid
898-879 o 4 o)l
[14] Almeida, L. F., Fernandes, E., Lima, J. L. F. C.,
Costa, P. C.F, Ernanda Bahia, M. (2008). walnut
(Juglans regia ) leaf extracts are strong scavengers of
pro-Oxidant reactive species. Food Chem., 106, 1014-
1020.
[15] Amaral, J. S., Seabra, R. M., Andrade, P. B., Valen-
tao, P. I., Pereira, J. A., Ferreres, F. ( 2004). Phenolic
profile in the quality control of walnut (Juglans regia
L.) leaves. Food Chem., 88: 373-379.
i e 0dlj el pl 1 (SlE e S5 o8 (16]
calize slo by, amslio (1389) E e SSgale Bolo wp
435 oS Sl Gadgl g Jgb slo oS5 gl
Glid>o  Jiagh- ool dolilad .(Urtica dioica L.
405-389 o 3 o)l 26 sl ¢yl fare 5 29,00 lolS
(1394) ., woljaes] tow ladl e« (Slg, [17]
I orn eIl 5 Gilssl SlaS s gl
slogtaghy 4y gl glosl (55l SeS 4 Glyhe;
170-161 o 2 o )leis 11wl )/l lié sulio 5 psle
[18] Kamran Khan, M., Abert-Vian, M., Fabiano-Tixier,
A. S., Dangles, O., Chemat, F. (2010). Ultrasound-as-
sisted extraction of polyphenols (flavanone glycosides)
from orange (Citrus sinensis L.) peel. Food Chem.,
119, 851-858.
[19] Vongsak, B., Sithisarn, P., Mangmool, S., Thong-
praditchote, S., Wongkrajang, Y., Gritsanapan, W.



359 S Sn e ST T el g b S 5

OHSas g JSains gune

(s LS ooly Jaclows! 63«5 mal S8, «p «sobledgs [36]
WY ‘531;3.,,“5\‘531 Pl g U5 b awslas .(1393) 5
9 Bk w09,ald) plnl Jlad jl dilaie aw (5995 s
182-193 o 45 o Lo

les (1386) o (bl e Wil ol by [37]
sl ool sile s 50 ol (Sblgs g 6l OT SlawnsT sl
o los 14 ol ciiz s K35y pale olKiils ale alzo ;]
1927 . 3

[28] Le, J., Zu, G., Fu, Y. J., Yang, Y. C., Li, S. M., Li,
Z. N., Wink, M. (2010). Optimization of microwave-
assisted extraction of triterpene saponins from defated
residue of yellow horn (Xantoceras sorbifolia Bunge.)
kernel and evaluation of its antioxidant activity. Innov.
Food Sci. Emerg. Technol., 11(4), 637-643.

[29] Rumbaoa, R. G. O., Cornago, D. F., Geronimo, I.
M. (2009). Phenolic content and antioxidant capacity
of Philipine sweet potato (Impomoea batatas) varieties.
Food Chem., 113, 1133-1138.

[30] Barreira, G. C. M., Ferreira, I. C. F. R., Oliveira,
M. B. P. P, Pereira, J. A. (2008). Antioxidant activity of
the extracts from chestnut flower, leaf, skins and fruit.
Food Chem., 107, 1106-1113.

[31] Arabshahi-Delouee, S., Urooj, A. (2007). Antioxi-
dant properties of various solvent extracts of mulberry
(Morus indica L.) leaves. Food Chem., 102, 1233-
1240.

[32] Kanatt, S. R., Chander, R., Sharma, A. (2007).
Antioxidant potential of mint (Mentha spicata L.) in
radiation-processed lamb meat. Food Chem., 100,
451-458.

[33] Koduvayur Habeebullah, S. F., Nielsen, N. S.,
Jacobsen, C. (2010). Antioxidant activity of potato peel
extracts in a fish-rapeseed oil mixture and in oil-in-wa-
ter emulsions. J. Am. Oil Chem. Soc., 87, 1319-1332.

[34] Oliveira, 1., Sousa, A., Valentao, P., Andrade, P.,
Ferreira, F., Bento, A., Seabra, R., Estevinho, L., Perei-
ra, J. A. (2007). Hazel (Corylus avellana L.) leaves as
source of antimicrobial and antioxidant compound.
Food Chem., 105, 1018-1025.

[35] Oliveira, 1., Sousa, A., Ferreira, I. C. F. R., Bento,
A., Estevinho, L., Pereira, J. A. (2008). Total phenols,
antioxidant potential and antimicrobial activity of wal-
nut (Juglans regia L.) green husks. Food Chem. Toxi-
col., 46, 2326-2331.



