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3 -hydroxycinnamic acids
4 -hydroxybenzoic acids
5- ellagitannins

6 -gallagyl esters

7 -proanthocyanidins
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1 -punicalin
2- gallagic acid



W Olts 3/ polgzr 5 led / @235k 0555 / 2ME sosls psle 53 55T 5 8 OA

S YN o5 a b By gl a5 gLl e
3 okme Ol 4 Ygmns Sl 351 A3 VIYP gL
St ST o 4 0T Jlos 55 5 bid (S0

Sl 5 LS|y Slel (FY) 355 o a3 § L5 s

Soll g bl Cwvyy dTé)LﬂG W wyp -Y-Y

b o8 gl
O3y Lsw ol adal ) o ool Hltle 5 CiS

ol cJ))TV d)b BE] (Aa“.b S)9e Ob})) Q‘J:..Ms‘ L;“.JT
Sl desl b g G255 0o FLAN Oz Sl

S O el Hldis .5 5 &S5 txul dawl OT i e 5

bgw 0 s 5, O el LSl =Y J g

L.j"" ol u-‘ﬂl’” Q—&‘JJ

IS %1 LS):f e)'lJu'l C.»:AS

AR -RVAR
AAVARE=-RVIR1
AN E=-RVAR!
0/ £ v/ 7
YE/e N £/t
£4/A0 £ + /01
V/00 £+ /0¥
0 E /g
AN I=-0EF3
/80 E v/
\V/AY £ +/0 4
YENY £ /)
oV/Ee £+ /NY
\AmEVA
Y/ Yot +/A1

v/ AOE v/

Chre) St o el
Chre) Sl ded
Cr1)) K saedl el
ChrA») & slad
(CYAY) K5l al
CIAY) S s ad
CIAY) S sd ad
(Cyoo) Sousl,l sl
(Cy+:)) S8
Cry) Sivg Aol
(SFA) gLl < = 2
MUFA) ¢lil & ar o Al
(PUFA) Ll 12 o o sladed
USFA/SFA ...

(rSAS 5 0581 o SOVIs SI o) 21 300
(65 » ey dnS 508 £ S o) ST o gladul

(ol Gl ol £) slael

Sldel jloes d (YA) L gl oo 03 L8 4 LSV‘-:;:-‘ 3 g0 ad syl
VoSS ek adal Slaggs, Gl el 5 AST
SlrseS peSke /P 50558 oS OV S| e
SRR L 3 e Sas 4 ekd el glad s,
oS ke /5 p SAS e 8 VI ST ke N0 i o

OA) Clods s 0 8

b5 Vs SIke YYD (5 4 cadlan 355 o)
08 2o e S e IR 5 s p S AS 2 05S]
350 Fas S oE 5 Cle CWAS aias Ol &S
Ol s skl G j & Sl 5 LSy sltel 355 andllas
et 31 BL s s ST s SLS 5 S

CadS oLyl sshie 4 sy S Glao oy s by,



04 )L‘C_‘.wﬁdp"EJW@)&MJ&L«S‘MQ‘:&}&@)}

O 5 ! b s

S e OIS 5T ds s /) 55 5 (ang Lol i s ol
mile 8 05051 Sole YA (b 55 5 S s e
olis 05,47 \ J&; 03 g b= 53 00 (gles s EAtY

s

G Al F~ g0 3T-F-Y
Ao bgw b alkhd 2y, LSy sde Ol

C‘fﬁ.«:‘) )U &:«»«"ﬁ &T ZJL.G_G M)bf‘)? c\' L\ QJ)J;Q'

)U‘ wx ‘gi EJW MJQ-\Ji Al L\J‘rbjé L:}w AJJUA..J?'JQ.PJJ _,:.gL,Slde.,.SI,:,J.x:.& J.,!‘,:M‘_;L&&;w—\ Jgaﬁ'
plad (K0 53 o gomdas 8253 00 3 S5 5 g0 (S 55eh (SR OIS I BT Ao y3 +/0) g 53 5 (g Tl 53 0k ] i)

bl S b3 A 5Kl Jool (St sla e

oS b T luas
23 sy BB ST, sde SLu(Yr) Wb s

O e 5 Rl g

sys0 Sl VY Ol b Sl 5T OlS 5 sl

e —— -
LSy 3de Sl ki e sSee doys 5 S35 SIS )
BV oy )
oV,

A an § b s Calies badisei 55 (OSpy) 4T

Slee 5 SlST ol el Olgs @ (

A o 53 By el dS|, Ol Sl S5 0L
2 leST Il .3 15 aslie 5 w390 L)
) 03531 S6 S b skd o 255 ST (Sl
Loy /0Y Goos Ul Gy ST Solas dops § o5 F LY
$l3) 8w S 0p03T (b 55 S oS 55
Ol ¥ UK 5 Sl VY e 55 (o grnedes B3 O
b o oalin ¥ S 1 &S hiles LSl odd ol

1- Oxidative Stability

50 3 s odd Gadss ) ST sde 4l Ol
YIY 51U Gy 0T oslae Calies lads ;s ol L sur
Llod 514 5y e 0SS 10 SOV ST ke VAP G
05031 CBIL 555 T o olsgne sl (g)leT
si e odalin ) SE 1A ghilea (P <000 (oSS
b s G50) L oks alss by Sy s
S 4 Oy Sl g 45T Sl il 530 s, LSS
sl Loy .ol als (Celu VYA 1 ) 35 Hluie
My T ojlas Lo 3 Y 5 ) (sl slayled 5550 o
Ly bl s odalie Colu WY 5480 (5 5 4 Csd8
Cele YA OLL b byl ple deST, sde O i
i odaline lgT denSTT ), cote 55 (2aSs 5 3 ol B

5 s bt (LS adyl OV g US54



W Oltus 3/ polgzr 5 oled / @35k 0555 [ 2ME sty ke 5o cosT5 i 70

ol Chl b, o M OLS 5 SIS ST S
O O U N g
5 (Y A) 0L 5 W1 (e 2l OF) 550
Col Wig e LUl Cany Jpbke sjlas wisls Ol
5 UL 5 YY) s s KT e, gilelul
Sl jlas & Wase GHIF 55 (YN 0K
O 1 JE- SN PO S W K FRCIP AR e
Sl b ilas 48 L 218 5 (Yoo Kal bl
boawlie BB SlsT BT Cools gl LU Cay
) Sl Js58T s oS sodd (65 OISl T
lae & Wsges E1F 5 Y)) LK 5 s
Sl 4 S| AT ol gl DM o 2
J5 S soks i OIS ST 4 s 5V
@B 2l 59 b G dsnT e Sdn 5 G
gl Al Bl sy sl olas ol iass 5l el
OOl g do s 7 Ddd) A3 sl B ag ol 4 s el
S OLSF oebls godoly Fre opu Lol
oFa Gllbl 3 Sl 536 5 sl e ST ST

3,8 513 eslizul 350 b g

& N3 g 56l gy GgT Silas Wb wyp-Y-Y

U i 7 519 55500 3
T bas 51 (s Sen YO 60) (alises slagams 56
ng;.w E..\UL,L@.{.LwLS.a BL (v\«ﬂjé '/Y‘ g;.bl@) )Lv‘ C_M.dﬁ
5T S 1 Sk ey S e
5 e 253 YO 45 (g Lo lVY Sl da b
Colo YF 5l JSLE A0 5 ugysl oS sS sl
Qbf;& @L*JJY‘JQJZJ: JMSQ-JJY‘VJJ LSJ"LGK‘
a,u.uuowrd,.\?,;wf,t,;f.um,uzju,w

s

& olas jsam 55 LAl L ey LS GHluL

RCH A PR R

a F]

OS |, 120 w3

T e Twp wp uag \PJ""'LE»

G,

Gy ol bilas Ao N5 8 XN ol Y IS
G5 OMenS1 5T Aoys 010 5 (g Tl 5 s o 2 saal) Ul
OSpy) 41, sde Sl o sSan 2 50 W S o0
L3 00 3 K Cele WY Sl e L sl LS 8,
sl ol Bld 5l S me Gy ghls G0y e gl
bS5 (P < e (Sl 003D L KaS L gols e
laesls s,llkal Gl il sas OLAS O e o lenl j5 ol e

RGP éﬁfc)\,b‘
el s e sdalin ¥ o5 b S 5l &S skiles
d‘w‘@]’ Q,.*Jl;e ‘;l}- JL\ C_M.dﬁ LfT ZJW LgL&gLJGJ.C
Q,Ja.l.cbjl.-\ g:,.w}.: GTZJLAO G‘JTS‘LSDTCJJJ.;}J;J}J
DS 1 ST Suds Jslan L (Ao s ATY) Ao ys &
Gl s (Aens M) S5 5 (S ook S
GT ;JLG_C BE kSLJ QL;J.T 399 J.;JJ LY %L@J}J ca.«\.l.«\.;
a il o SLS 5 ol SlST ST ol s bl Gy
S dzd oLOILST 2T Olge a4 b SLS 5 S, 5b
(S s O35 50en Sl oS bl Julge pils bl 4
o (S Sl S,E 5 4K 058 onilig
e ol edd GiluST e i) sla iSTTy 2Kl
ol ol slaggss s gl e A o x lad



9\ )U‘g:.wﬁ&.‘v;)WJJ&MJ&LE‘MQL:&W@)}

O 5 ! b s

G ol VY 5l iy ol e g5 el S g 5 iy (1 s (o ps /Y i) LUl gy o las il slaga 31 -F S

b 823 TV 3 610K ol YE 1y gyl sS4 GLlial 5 IS L0 g 5 LS, (0 5 wsedr 2255 YO s

uﬂkjriéqu f”nu#ﬁkﬁﬁw% Q\e)_’m G;MGASJ‘JQKJQML&J)JU‘ e g L‘J 3)\:44-9;‘—“&]}-”:
529 5SS Aaly IS LAl

(o) (5 fs3 il

4 o5

52 oS 5 dbed S Lt

el sk el

VNV YE 0 0¢ VE/AV /010

VWAY £ o rA Va/0) £ o/AQ?

VY VAR RN

ATERVIrS (doys /1) Ul gy ol &5lae

WV E YA (Ao /¥ SUl gy ol 6 5lae
VAL YE e (Aos3 +/N) ol Sy o

- (.,\.ALJB) B RR \Q J};U‘

.JJQ&M)JL@AUQJ&S€J;L§W4{aJ§LA.(P< o/v0 )JJ)lJJ_)f.lJ\KLL_,Lg)lsdl.uQ;UﬁLg)bT.BbJ)'lSj;i.ng_éjfdber)l

OgelienST 55 505550 Sla 5T Sl J> 4 oy
o 53 5 Joodlse sl Gl BT Slee (ol
ol VB Slee ¢ o luSTT O el ) sdud OiS i
Ale st bl b dile o LS, 05554
T oslas o5 Sk LAV 505 (g 28 o5 Seeds
OF 3 552 5m 8 LS5 H Yz 35 1 Sy
AL 5 68 sk 53 o B B LS 5
5 4wy OS5 ol 36 Olge 5 Ll gyl 5 s
5 ES ek Ghay o LS 5 Chl (5 LS 5
Gl Sglite 5 S ookas Gl eslizul 3,50 D
3TN sl ol 5 (VFY) OL,8es 3o (00
Cools ghyls U Gy Il sjlas cisges S
XY 5 F) Sl ool gl ST K87 i, (SiSles

)| Ls:'-ﬁ})u Q..wﬁ._ BERERE V) 6\AJ\Q}_{Y| ‘U’:": VA

Glcble sl oy o odalin ¥ Jods 1 &S shilea
Ll s g o,k Sl glyls Hbl gy T o)las
4 258 OLSS Calies GlaoedE 15 Sa  0slas U
SIS i p 5 (6 Sl 5 oSS 0T S S (g)5b
5SSl G SL s 0T 36 S YL e
Aoy /Y /) el ChlE GBIBIL g gl
W23l B el S ) pe Dla s Sl
Chle s Aol O Sl 05 S LS Sl pren
L poe Al 5 L) ol s el OS5 Ao Y
Sl (S o linldgSS b Jslee Lo (o Joe VIV
Ao oo Graghe WY i) e dla ki L) oly
oS st 08 S Gl o) 0T LSS
ey Dl s 351 ety Dl g 5 SV e 4 (e

) ol 50 o adn 5 LSS Sl rens b



W Oltus 3/ polgr 5 led / @35k 0555 [ 2IE (sosls ke 5o 05T 5  a i PY

5 S ) ey, S 0 S oL mb
@alezsil i ¢S ST 3jlas 05531 L30 Cow (ades
S 0, 03553 b anslie 5 (A3 /Y 5 +/))
3o 55 pa H3B) dald 4 sai 5 (Ao ys /) il Dby 5
YO 6les) Lme Luld 53 o)l S5, 8 (b (G255l

Sl 0l 03l QLS F Jj.«\a-JJ (u"}:**\"‘ 3;.-)5

3L sltas 2l Sbks Sl Sos b L DS 5
N3, S LSL“M@JUJi:‘ 318 55 s 5e SO SL )
5 FYAY) Wlesls OLis 5 ¢ mwgysl wsS S sholial Al

(Ff

(L9 &S S oslas (5wl GI obiol-E-Y

. TR . . é. . . fu/ . . .
CJL.U}« Q:}ylﬁb o M@‘ﬂ): L;)U-@sa)})‘\ u.b@ﬁj)&:f):(LOglo(cug))M&;sM) ql}:.a—i d‘gb

(daoys /Y 50 /Y) olel ol K ol 6yl ((doys +/Y) el
(Ga5) SIS Oley s KS 4 ges

4 Al SUPVISPSTISE
Va2V T VAAL /A" - als

./\Yi./..d - -
VA o0 IR -

VYEE oY © JAVE A -

M)A '/\ V.:_MLU_ CJL})}W
Ao s /Y = slesdl sl i &T olas
M)} '/Y‘—dbL«}'Ql oL &L}- LFJ Z‘)LAP

AP0 (STl 05031 Il SoaSS b gyl gme sl g bl Blod 3l O st a5 S ie Ciy > (gl slael

oSl g @M se 53 el Slyp 5 e Sy 5
Eol pnly Db 4 sad 25185 03l plnil b
OHKer 5 sl () 358 0 kT Asy e
Oy ) Caddnd 61y (b )| 56 (Y2 Y)
glsl s 1y (r_,.lf Slgusn e Dlojy by
b b sld Gl Clblws (ool (glaes,sT 3
Sl & L3305 SANE 5 (s 33 k5T
Ay Sl wle Lsffgw’ ssb 4 Aoy /Y Bl L el
DL (1) 350 00 S s ¢ 5 o) 53 )6 SLds
Slygw S Ldges EIF 5 (IFA0) OLKes 5 43 b
et 5 &S Wiy Hlge sl oy 4/ CLl s el
Jedes 5SS Wy Sl Slablous (V) 358 0 S5, S s
5 LS 5 sy s 4 Yzl QU Gy 55lae Lo s
ool 035l b (b LS 5 Gl el i Sl
3l kS g 5 Johe slis ot 4 o5 Ko A4S

1- Marin

Ol il l b o sd oo odalivn ;s ¥ oo 1 45 shilen
33 bl (3L 2T e 5 ST O e 05106
5SS ) Oljn G o S 5 b G255 s
Lds als Dged 4 Sl G5 Slaisel 5o et
23 M5 5358 5l yeda 5 &S ) Ol e o S
Gaad 5 ol ool deoyd ) (Golb Bsad 5 Jaows Loyl ja
4 p‘Y adl s odaline e ST e S ERANTE
~03,51 3 o gas 53 01l o s,k U Gilas ol ST
Gole S ok e pled YYAD S)led 4 (a3 s
B RV P R A S o S A PO AP S
oS ok Bld 4 b LB Gssuos )3 clames Ll )l
L g dee 5 &S iy 5l Saylal 51L0V) amals I3
4 Yzl o 8 83 55038 ) glilen (panlsy Sl g
5 ST Jopdedl e GUIosds slapsT les o
5 Lot OV Wibe 958 Jhe 53 VB
S LSS L daly 5 Slidss 35 (VWAB) O,



9‘.‘ Jug"_,.wﬁ‘sy—“;dejﬁ:dvuj&w|vu¢)l:¢j~a}-wjj

O 5 ol s

ol ohlasl ATAE L g5,sliS ael bl
oolal (pldy 5 Gronel Cisle (55,slis
oledbl 5 LT s

T egslda oI s 3! N T gode
b e glac ke bl ol YA
Sl s Sl ey (Sl
SISl e o S e el
25 o8l (g5las s

Sler g B S e sl O
o Slag JS sl AYAL Ly (glgie
cilsie bt ojlas bug il s )
M os okl iaslis e Gles sl U
 J g

5 Dol el s AN Ol
TS 5 eSS ol Sl
ey dde e 5o UL C g elas
AVEOV . it o535, SolS

2ol 5 padss )l IYAY L ra b
S3a8 oS S S| ST fdas 0581
S5S Al 0Ll Of Slhwsat s s
a3 oS5

Ol gmwe Olid=s 5 skl av e
oyl s S5 s Sen sl S\ YYY
oled Ol ke syl L3l 5 s
.Y¥4o

AYAO 0l ms Slids 5 51 linl des o
moslal = pls Sy 5 e slse (5555 S
Slcdys sl Ol —alsl Sl
Ceaed =55 s Son sLa0sa3T sl solie!
SV s ilweslal (gl 2 0ks Sl s el
Lol glaesy sl p 5 ale (s S 5l L o
MY —f led Ol ke sl

Fhe Gy 35 sl Sk JSE 8 el 5 Lsd
3 8 o s Slgoe K5 5 0 o ol dgT
Ll o s S J51s 3lsn 3l patniia polie g 5 4 S|
Db gen 3L polie g 5 (ol Joos BB Jshe 61
E e Gl GOy 5 LISz b Sk

A¥F) 558 o gl

S 5 dompii-t
Pl bl Sy ST 5 jlas STl s 315 0l ol
Slas SIS ST Syl 5 oy SsT ST Sl
oyl Joles Lo doys £ oCble U LU Gy T
et 2 SIS neS oA e S| AT
LS LS ol g s ol T 6 las 5l Ol mls
e Jgamn 531y jadus 5 ESS A, 5 03y (2SS
5 XS A, Ol Susb 4 e SRS s, KS
5o 8 Sham 0T éslas do s (gsl ¢SS & gai 45 jaies
5551655 51 dslas ¢S Db (s L2 o SN
g oar g LUl Gy (il s el Slpsw (oled
Olge & Ll (b DLS 5 oule olie 055 s
b s Sed 5 SIS DS 5 a5 sl e
GBI osdle b 3,8 15 eslizal 3 g0 kO30
5035 ol slml Eel (65,5lS OV pame Sluls

338 55 Jamee o5 sl S JT ralS

&Ue-0
e 5 ool e b Oyl )
a Iy gy bl 36 TR0 sl
Claosar 5 ab LIS Olge
$E S S s e SO
0153 ¢ 0% )l blé mlio 5 pyle anllias
RAACAFANNRRY



W Oltus 3/ polgzr 5 led / @33k 0555 [ IE (s5ls ke 5o 05T 5  aii PF

17.

18.

19.

20.

21.

22.

23.

24.

25.

FRAP assay. Analytical Biochemistry,
239:70-76.

Buazzi, M.M., and Marth, E. H.1991.
Mechanism in the inhibition of Listeria
monocytogenes by potassium sorbate.
Food Microbiol, 8: 249-56.

CX-STAN 210. 1999. Codex standard
for named vegetable oils. Codex
Alimentarius, 8:11-25. Frankel, E.N.
1998. Lipid Oxidation. The Oily Press
LTD.

Das, K., Tiwari, R. K. S., and
Shrivastava, D. K. 2010. Techniques for
evaluation of medicinal plant products
as antimicrobial agent: Current methods
and future trends. Journal of Medicinal
Plants Research, 4(2): 104-111.

Ersus, S. and Yurdagel, U. 2007.
Microencapsulation of  anthocyanin
pigments of black carrot (Daucuscarota
L.) by spray drier. Journal of Food
Engineering, 80:805-812

Farhoosh, R., Tavakkoli, J., and Hadad
Khodaparast, M.H. 2008. Chemical
composition and oxidative stability of
kernel oils from two current subspecies
of Pistacia atlantica in Iran. Journal of
the American Oil Chemists’ Society, 85:
723-7209.
Ibrahium .M.I. 2010. Efficiency of
Pomegranate Peel Extract as
Antimicrobial, Antioxidant and
Protective Agents. World Journal of
Agricultural Sciences, 6 (4): 338-344.
Igbal, S., Haleem, S., Akhtar, M., Zia-
ul-Hagq, M., and Akbar, J. 2008.
Efficiency of pomegranate peel extracts
in stabilization of sunflower oil under
accelerated conditions. Food Research
International, 41: 194-200.

Kanatt, S. R., Chander, R., and Sharma,
A. 2010. Antioxidant and antimicrobial
activity of pomegranate peel extract
improves the shelf life of chicken
products. International Journal of Food
Science and Technology, 45: 216-222
Kumari, A., Dora, J., Kumar, A., and
Kumar, A. 2012. Pomegranate (Punica
granatum) —overview. International
Journal of Pharmaceutical and
Chemical Sciences, 1:1218-1222.

U‘i’}) —r‘b 6‘))9-)&U.9 Jbﬂ 65;5}:4)&

Loglaessl s 5o S sles g, 3

\'/\—Qd\ cY OJLQ.JJ cd‘ﬂl J\" JJ‘JULL.»‘

Q‘j;l AAGH 5 cdjj}:j c.CcQLﬁle-) ) céﬁb AK

3 o b cm glaeslas oL sLaS

sle Ul o GSUS Kon) et
Ol (Sjpals Dliid sl slags Sk
YAY=YAAOY o )led ) (Gl a o K2505)

e cw; “z -t ‘J"U T G ‘)ﬁ-JL\\

oxlial b o5 8 Ot SSU 5 Ol w5

6))_5[.&5 0 ISiSls u.l.@..il.a &”)JJA NEGH

12.

13.

14.

15.

16.

Aguilera-Carbo, A., Augur, C., Prado-
Barragan, L. A., Favela- Torres, E., and
Aguilar, C. N. 2008. Microbial
production of ellagic acid and
biodegradation of ellagitannins. Applied
Microbiology and Biotechnology, 78:
189-199.

Arab — Tehrani, E., Jacquot, M., Gaiani,
C., Imran, M., Desorby, S., and Linder,
M. 2012. Beneficial effects and
oxidative stability of omega-3 long —
chain polyunsaturated fatty acids.
Trends in Food Science and Technology,
25:24-33.

Arapitsas, P. 2012. Hydrolyzable tannin
analysis in food. Food Chemistry, 135:
1708-1717.

Belhaj, N., Arab- Tehrani, E. and
Linder, M. 2010. Oxidative kinetics of
salmon oil in bulk and in nanoemolsion
stabilized by marine lecitin. Process
Biochemistry, 45: 187- 195.

Benzie, I. F. F.and Strain, J. J. 1996. The
ferric reducing ability of plasma (FRAP)
as a measure of antioxidant power: the



?b )UCM}J_&Té)L&&}&M}&“‘MQPW@)J;

Q‘)&&A}&‘f&uﬁ}ﬂ

36.

37.

38.

39.

40.

41.

42.

43.

44,

Sagdic, O., Ozturk, I., and Kisi. O.
2012. Modeling antimicrobial effect of
different grape pomace and extracts on
S. aureus and E. coli in vegetable soup
using artificial neural network and
fuzzy logic system. Expert Systems
with Applications, 39: 6792- 6798.
Sahari, M. A. and Asgari, S. 2013.
Effects of Plants Bioactive
Compounds on Foods Microbial
Spoilage and Lipid Oxidation. Food
Science and Technology, 1(3): 52-61.
Samarin, A.M., Poorazarang, H.
Hematyar, N., and FElhamirad, A.
2012. Phenolics in potato peels:
Extraction and utilization as natural
antioxidants. World Applied Sciences
Journal, 18(2): 191-195.

Seeram, N. P., and Heber, D. 2011.
Purification of pomegranate
ellagitannins and their uses thereof.
US patents, no. US 7919636 B2.
Shantha, N.C., and Decker E.A.1994.
Rapid, sensitive, iron-based
spectrophotometric ~ methods  for
determination of peroxide values of
food lipids. Journal of the American
Oil Chemis' Society, 77: 21.
Sindambiwe, J.B., Calomme, M., Cos,
P., Totte, J., Pieters, L., Vlietinck, A.
1999. Screening of seven selected
Rwandan  medicinal plants  for
antimicrobial and antiviral activites.
Journal Ethnopharmacol. 65(1): 71-
77.

Teixeira, M. 1., Andrade, L. R., Farina,
M., and Rocha-Leao, M. H. M. 2004.
Characterization of short chain fatty
acid microcapsules produced by spray
drying. Materials Science and
Engineering, 24:653-658.

Torronen, R. 2009. Source and health
effect of dietary ellagitannins. In S.
Quideau (Ed.), Chemistry and biology
of ellagitannins — an underestimated
class of bioactive plant polyphenols.
Singapore: Imperial College
Press/World Scientific Publishing.
Vennat, B., Bos, M. A., Pourrat, A.,
and Bastide, P. 1994. Procyanidins
from tormentil: Fractionation and
study of the anti-radical activity
towards superoxide anion. Biological
& Pharmaceutical Bulletin, 17: 1613—
1615.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Li, Y. f, Guo, C. j.,, Yang, J. J., Wei,
J. Y., Xu, J., and Cheng, S. 2004.
Study on extraction of antioxidants in
pomegranate peel and its antioxidant
activities in vitro. Acta Nutrimenta
Sinica, 2: 018.

Li, Y., Guo, C., Yang, J., Wei, J., Xu,
J., and Cheng, S. 2006. Evaluation of
antioxidant properties of pomegranate
peel extract in comparison with
pomegranate pulp extract. Food
chemistry, 96(2): 254-260.

Lovaas, E.A. 1992. Sensitive
spectrophotometric method for lipid
hydroperoxide determination. Journal
of the American Oil Chemists’ Society,
69: 777-783.

Mangena, T., and Muyima, N.Y. 1999.
Comparative  evaluation of the
antimicrobial activities of essential
oils of Artemisia afra, Pteronia incana
and Rosmarinus officinalis on selected
bacteria and yeast strains. Lett Appl
Microbiol. 28(4): 291-296.

Marin, S., Guynot, M.E., Neira, P.,
Bernadi, M., Sanchis, V. and Ramos,
A. J. 2002. Risk assessment of the use
of sub-optimal levels of weak acid
preservatives in the control of mould
growth on bakery products. Int. J.
Food Microbiol, 79: 203-211.
Mendez, E., Sanhueza, J., Speisky, H.,
and Valenzuela, A. 1996. Validation
of the Rancimat test for the assessment
of the relative stability of fish oils.
Journal of American Oil Chemists'
Society, 73: 1033-1037.

Namiki, M. 1990. Antioxidant/
antimutgens in food. Critical reviews
in food science and nutrition, 29: 273-
300.

Negi, P. and Jayaprakasha, G. 2003.
Antioxidant and antibacterial activities
of Punica granatum peel extracts.
Journal of food science, 68(4): 1473-
1477.

Pauli, A. 2006. o- Bisabolol from
chamomile-A  specific  ergostrol
biosynthesis inhibitor. Journal of
Aromatherapy, 16:5-21.

Rangan, C., and Barceloux, D.G.
2009. Food Additives and
Sensitivities. Disease-a-Month, 55(5):
292-311.



N Olie / polgar s oolad/ @33k 05 1 gMe sosls p e 55 6osT 5 s 0k PP

46. Yasoubi, P., Barzegar, M., Sahari, M.,

and Azizi, M. 2010. Total phenolic
contents and antioxidant activity of
pomegranate (Punica granatum L.)
peel extracts. Journal of Agricultural
Science and Technology, 9: 35-42.

45. Warner, C., Daniels, D., Lin, F., Joe,

F., and Fazio, T. 1986. Fate of
antioxidants and antioxidant-derived
products in deep-fat frying and cookie
baking, Journal of Agricultural and
Food Chemistry, 34: 1-5.



Journal of Innovation in Food Science and Technology , Vol 11, No 4 , Winter 2020

(Original Research Paper)
Investigation on Anti-Microbial and Anti-Oxidative Effects of
Pomegranate Peel Extract in Vitro and Food Model

Parvin Sharayei'’, Elham Azar Pazhooh'

1-ssistant Professor., Khorasan Razavi Agricultural and Natural Resources Research,Agricultural
Research Education and Extention Organization, Mashhad, Iran.

Received: 26/11/2017 Accepted:23/01/2018

Abstract

The present study was carried out with the aim of optimal use of pomegranate peel as
agricultural and pomegranate juice factories residues and investigation of antioxidant and
antimicrobial properties. For this purpose, the oxidative stability of purified soybean oil
(control) was evaluated in presense of different concentrations of pomegranate peel (extract
with ultrasound assisted; 1, 2, 4 and 6%) and compared with the synthetic antioxidant
butylated hydroxyl toluene (BHT, 0.01%) during 280 hours at 50 C in oven test. And also
antimicrobial properties of pomegranate peel with the concentration of 0.1 and 0.3 % was
investigated in comparison with the synthetic preservative of potassium sorbate (0.1%) on
inhibiting the growth of Aspergillus niger, Staphylococcus aureus and Escherichia coli in
vitro and food system (cake). The results showed that the oxidative stability based on
peroxide value (OSpy) in the purified soybean oil was 0.4% that increased in presence of
different concentrations of pomegranate peel extract and BHT from 0.96 to 8.21% and up to
8.33%, respectively. Also, the results showed that all the aqueous extract concentrations had
antimicrobial activity, but the effect of the extract on the different microorganisms was not
the same, so that the highest diameter of inhibition zone were obtained for Escherichia coli
(about 19 mm) and the lowest diameter of inhibition zone for Staphylococcus aureus (12
mm). Moreover, the aqueous extract controlled the growth of mold and yeast in oily cake
during storage, and its antifungal effect at 3% concentration was almost equivalent to the
chemical preservation of potassium sorbate.

Keywords: Phenolic Compounds, Anti-Fungal, Pomegranate Aqueose Peel Extract, Cake.
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