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8.10> | 5.71 | 5.83 | 6.17 | 7.69 | 8.28 | 10.75| 12.27 0.5 _
6.86° | 4.17 | 5.06 | 6.13 | 6.69 | 6.99 | 8.32 | 10.70 1 - q
6.18° | 3.12 | 398 | 5.03 | 6.39 | 685 | 815 | 9.75 1.5 A S
10.59* | 9.07 | 9.17 | 9.76 | 10.00 | 10.92 | 11.48 | 13.76 | L&
L.S.D (1)0.05=1.026, L.S.D () 0.0s=0.776, L.S.D (1+c)
L.S.D ¢.05
0.05=2.053

b)) Coya ¥ caill (A gine (58 dgm g pe () i Baee V1 5 Costuall (o dg il o aY)
alll G A gine (3508 3 g )l

raalll wlie & Pseudomonas S}l LS sad jLad) w3l - 6.4

pal sl dauilly Pseudomonas LS slacl b (alias) ) (6) dsaad) 8 bl i
i) o Baadl gy A3lae Gu3al 5y% Aules 8 Olagl) )5l Galitie Aliledl) ddlidl Jael
LSl el Jawgie ainjle sl 8 Ll V) cul€ % 1.5 5uS5 plalll )5l (alitie dliled)
Sl Gy alaeY) hagie ainyle sl paeds) 2 J8 505 dllaal)l cilill 45)e Pseudomonas
cpaill 838 Ay 8 asl g /Ads (9.31 « 10.07 « 10.70) e (%1.5 « %1 ¢ %0.5) paliiwdl
aaLal) el Laills Wl . Jsall e cpyanll 855 dlgs 8 and g /a0ls (3.21 « 6.72 ¢ 8.30) )
Gyina i JS& Pseudomonas LiSs dacl Jaugia Ainle sl Lgad alay) 38 (paldieal daladdl )
oia Al £ A b pal /RS (11.42) ) 0ot 558 Ty b el s (11.12)
El-Nashi ef al., 2015; Agourram et al., 2013; Al-Zoreky, 2009; ) zilu e (38l55 bl
.(Sharma and Yadav, 2020) (2016 «xss) 5 (Kanatt ef a/, 2010
EYydlly Cilililly draaiall dsal) o lgal ) Gl 98 Galiiae 56 8 Cuddl 25
03 ATy uliall) 4l LA LS5 (2006 ¢ i) 553 Lo Vg sl soil Alaia Slye ol gl
(2013 ¢ oulially cailsll) 5 (Ghazouli, ef al, 1999) ¢x IS 2yls (2013 ¢ bial)) 5 (2010
eliall ol Ao 55 dpaiall Slgall o)) e (Scalbert, 1991) 5 (Vanisree, et al, 2004)
38Ty 5ST) 5S35 LSl cige Al 8 Ahe Aonglonll aalsd ity adhall e U
Ol 553 Blely a5k cNpuill of (Gill ef ak, 2000) 5 (2008 «0ys,aTs aill) 5 (2011
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G A Jaig GlayV) Jae Janiiig LIAL Jalas @lig<al) yea ellyy s (Proton motive force)
Lo LSl 8 L Pligindl algall Lalaty Oxidative phosphorylation GoanS) 5yeud) dolac dle)s
oo Uggeaadl laiiVl s eVl of Lad (2008 s yals camadll) 5S35 . LpaCll U ) (535
o ) (5252 Lae lifig il ae Gacadiall e Lglalay @lldy LyaSll 8 Aauled) L) e Ll
e Bl oty dpanlall Al 8 4l (4559 00 408 28y (5315 (Protein denaturation) ¢y 50l
cobanll) 5S35 alall ) e LyaSil 5,08 ade o5 (s Ragine SIS S slall 8 )
LysSl Jae Jadis e 550 Led Glaill o 8 53sasall cilisilill of (Scalbert, 1991) 5 (1998
Glisig pll aadast 3 dlledll Lely (Phagocytic  cells) duealil LAY Saias e g3yl cilusg yudll
(gsn3 AAS L 3Lt Lyl Lgaadies Al 40,a€) 408 las e saslsiall () Sl

N- «pelletierine tannic  acid Lo adilyall 206 g Ao L)l Hsi8
ethylpelleticrin 3 pseudopelleticri isopelletierine  «methylisopelletierine

al) cliagi Le pe (30 Aaiil) o2y (Mahmoud  ef al, 1994) , (Hussein ef al, 1997)
5 (2011 ¢ i) 5 (2001 (olad ) e il )

Al adlyall usS danda ) 8l duis 8 cugliil) (5520 (Beveridge and Matias, 2006)
oxianall (aliionall Lgiaglia b CERYT ) dils)

(a1 & 1 (2 4) Jaadl aad clie A Pseudomonas LSyl e augia oy 18 68 6 Jo>

asa [ (T) cuAL 3 .
A g_paal) Dalaal

bugial | 180 | 150 | 120 90 60 30 0

9.29* | 830 | 8.43 | 8.95 | 9.27 | 9.32 | 10.07 | 10.70 | 0.5 =

810° | 6.72 | 698 | 695 | 7.74 | 853 | 9.76 | 10.07 1 - S
6.44% | 321 | 513 | 6.54 | 6.22 | 6.99 | 7.74 | 9.31 1.5 E

10.66* | 11.42 | 11.04 | 10.29 | 10.26 | 10.29 | 10.20 | 11.12 | wla

L.S.D (1)0.05=1.035, L.S.D () 0.0s=0.783, L.S.D (1*c) 0.05=2.070 L.S.D .05

Aaliaall Coya) caill (A sina (358 a5 pae ) i Baee V) 5 o stuall e dgliiall CoyaY)
all G Ay sina (39 B 29y (Al ali
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ralbngy) - luad
oaliiia dlaladll i 480535 Alsgl) LS slacl cillaigia winylesll I slasill (aliss) e
cpaliiudl 5855 53L) e sk IS8 Gl )5
Laaall 558 DS elsgll 3sms poe carn Alabeall cilisall 3 Alsgll LSl S laetl) (aliss) o
P elogl) lae s iladlly Hsdadll dlacl cuailss LS «Staphylococcus LS, cuns) e
A gail
rcluagil) — Luslu
-l Saall Balias alsd gSOlal s 431080 SV sl & Olol) )5d8 (e BalauY) @
b anilly Calaally Apealal) lealiioedly Alobeddl Pla e 2S5 Batall Ll Gkl sy @
aall sl s cllee

gl aaball — 7

Lol claliiuwal) gaey 580 (2011) .alU Sle cails ¢ juali «gguaiall ¢ desa Jlia ¢ s
6 Bpadl Gila Ase Aaliiall Al Budad ddbal) gl (@ A dBlad) Gaalually dulal
77-65: (37)

Al el aciad) di€a L JgY) giall JAuall dlially ULl ale (2006) asene a1 ¢
320a -Aeadlgl) A0V ALad) . e . a5l

Datura fastuosal &gl il galdius il Auds -(2001) - olabe 48 Caxia 5l o As3al)
Aadia 77 Al daals A5l LIS jiivale Al il (B avall dadl Gany

Gl gole b laglll [ 9dd aladiad il L(2013) .sole e cpmbially Cpus sl il
5 ¢ Leh3l) aglell A85<) dlaa Lal) JEN) (e Adliaa jlasfy CWU G agiiad) Jugally aall
161- 149: (2)

gl Ganad Aladll gilisay Glall ol sl Laglsald) Al (2011) L35 ad cGladd
((2) 230 ((24) sl — alally Ll Alaa . uagall Aida B Jlga) Yl (e Agirall ad)al)
.84 = 72 dsia

oan (b Aladl) lgilig<a (anyg dulal) Ll (e a3l el 3 L (2001) -25e bea clade
cJeagall daals Ll A0S ¢ iieale Al . Jlgaafls Gmbeaal) (udapall oo &g jrall Sl gallal) Jala
.8yl
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Lgall cliladll duajdl oSl oo dbes duhs .(2011) lus Osee ks
14-7:(2) “aybaul) aglall HLay) dlase ALY claliiually

O Adlida iligia el (2010) .£3a Golh A ¢ dlee 1) i) ¢ Gola s o puibuall
pslall Loadldl) dlse LAl puang day Osbaall sl g3 A Jobladl @l i Galiiue
148-139:(2) ¢ddyuall

goad i) e higld) j5dd Galiiual dalida 5SS aladiad) A ((2013) Leala s ¢ puabual)
Apadldl) Laals (hal) il IS iiale Al BN A Jagally aal Dila Glgil a¥ls
<Al 4sgan

Punica olll jsdd galiiuad hadal) RS0 L(2010) -ames cligd cdma ¢ dena dial (o
castall and (Ogially G aaal) AalaY) Augl) LIS dlas . olaeY) (s olad granatunm L.
A peaiicod) daals cdaalal) Aupll <

Cliall oy & Pomegranate peel (Lol )sdd paliias 456 .(2014) <358 sene < SHR
10 =1 :(1) 6 a3l astall s Aaa . agskall cpaal) zlaall aall duiliasslly 4uiliudl

Clayd) jsddl gty Alal) paliiuwall Lyall Sabiaal) dadlad) du (2016) . 2sSS c2ana
) cgalglly yadl das wigdll daals ARBall alell BS ¢ jiinale dag k. Gaalally glal)

M Galy gai Ao Al claliiual) pand Asall S8 (1998) iyl G Aol ¢olasdil
c3bad) cdeasall daals . aslal) LS 0ol )53 dng yhal Ll Adsal Adladly dingall adhadl (1

el Gualiicall ddlad audi (2008) .up (glakll 5 Al (gl ¢ gl Glis ol
dajl) W<l gal Bl & Eucalyptus camaldulensis (ugliSed) @l Asasly
polall Ldhall dlaall LopBisllly agaldl QlgHL Ogban (uape (o Agimall ale diual daagall
89 -82 :(2) 49 (da,al

adln) Qlika ¢ 2 o aalgd ¢ daaa jee pand gl ¢ glad JW e s e sl o Alagl
L) L) Giliaal ans gai Ao Addaal) lall) jedd Claliien il L (2016) . i
— 9 dada . JgY) ool e Geeldl) aladl (Lgukailly Eal) aglell) lgaw desls dlaa - alill Aiagally
.19

:daia¥) aalall - 8
ABDEL FATTAH A.A., NADIA R., ABDEL-RAHMAN, M. M., ABD EL-
RAZIK and HAFSSA, B. EL-NASHI. (2016). Utilization of Pomegranate Peels
for Improving Quality Attributes of Refrigerated Beef Burger. Curr. Sci. Int.,
5(4): 427-441.
AGOURRAM, A., GHIRARDELLO, D., RANTSIOU, K., ZEPPA, G.,
BELVISO, S., ROMANE, A. (2013). Phenolic content, antioxidant potential

13



Laal il alall 2 Sl

and antimicrobial activities of fruit and vegetable by-product extracts. Int. J.
Food Prop. 16, 1092—-1104.

ALAM KHAN, J., and HANEE, S. (2011). Antibacterial properties of Punica
granatum peels. Int. J. Appl. Biol. Pharm. Technol. 2:23-27.

AL-ZOREKY, N. (2009). Antimicrobial activity of pomegranate (Punica
granatum L.) fruit peels. Int. J. Food Microbiol. 134 (3), 244-248.

AOAC. (1990). Official methods of analysis (15th ed). Washington DC:
Association of Official chemists.

BERIZI, E., SHEKARFOROUSH, S.S., and HOSSEINZADEH, S. (2016).
Effects of Methanolic Pomegranate Peel Extract on the Chemical, Sensory,
Textural, and Microbiological Properties of Gutted Rainbow Trout
(Oncorhynchus mykiss) during Frozen Storage. Journal of Food Protection,
Vol. 79, No. 10, Pages 1700-1706.

BEVERIDGE, T. J., AND MATIAS, V. R. (2006). Ultrastructure of Gram-
positive cell wall, (In C.F. V. A Fischetti, R. P. Novick, J. J. Ferretti, D.A.
portnoy, and J. I. Rood (eds.), Gram-positive pathogens second ed ASM Press,
Washington,DC, p.3-5).

CHUNG, K.C., and GOEPFERT, J.M. (2002). Immediate and delayed
microbiological effects of lactic acid decontamination of calf carcasses
influence on conventionally boned versus hot boned and vacuum packaged
cuts. J. Food Prot. 48:838-847.

COSTA, D.C.; COSTA, H.S.; ALBUQUERQUE, T.G.; RAMOS, F;
CASTILHO, M.C.; Sanches-Silva, A. (2015). Advances in Phenolic
Compounds Analysis of Aromatic Plants and Their Potential Applications.
Trends Food Sci. Technol., 45, 336-354.

DEL RIO, E., and PANIZO-MORAN, M. (2007). Effect of Various Chemical
Decontamination Treatments on Natural Microflora and Sensory
Characteristics of Poultry. Intern. J. Food Microbio. 115: 286-280.

EL-NASHI, H.B., ABDEL FATTAH, A.A., ABDEL RAHMAN, N.R., ABD
EL-RAZIK, M.M. (2015). Quality characteristics of beef sausage containing
pomegranate peels during refrigerated storage. Annals of Agricultural
Science: 60 (2), 403—412.

EUROPEAN FOOD SAFETY AUTHORITY (EFSA). (2009). The Community
Summary Report on Trends and Sources of Zoonoses, Zoonotic Agents,
Antimicrobial Resistance.

FAN, W., CHI, Y., and ZHANG, S. (2008). The uses of a tea polyphenol dip to
extend the shelf life of silver carp (Hypophthalmicthys molitrix) during
storage in ice. Food Chem. 108:148-153.

FARVIN, S., GREJSEN, H. D., and JACOBSEN, C. (2012). Potato peel extract
as a natural antioxidant in chilled storage of minced horse mackerel

14



2022 alal 52324l LaulaY) o glal) AL <)l daala dlas

(Trachurus trachurus): Effect on lipid and protein oxidation. Food
Chemistry, 131: 843-851.

GHAZOULLI, K., KHEUNOUF, S., AND AMIRA, S. (1999). Effect of aqueous
extracts from Quercus ilex L. root bark, punica granatum L. fruit peel and
Artemisia herba - alba leaves on ethanol induced gastric damage in rats.
Phytother.Res,13: 42-45.

GILL, M. 1., TOMAS-BARBERAN, F.A., HESS—- PIERCE B., HOLCROFI,
D. M., and KADER, A.A. (2000). Antioxidant activity of pomegranate juice
and its elation ship with phenolic composition and processing. J.Agric Food
Chem, 48:4581-4589.

GULMEZ, M., and VATANSEVER, L. (2006). The Effect of Water Extract of
Sumac (Rhus Coriaria L.) and Lactic Acid on Decontamination and Shelf
Life of Raw Broiler Wings. Poultry Science .85: 1466 — 1471.

HAMED, A. A. OMER, SOHA S. ABDEL-MAGID and IBRAHIM M.
AWADALLA (2019). Nutritional and chemical evaluation of dried
pomegranate (Punica granatum L.) peels and studying the impact of level of
inclusion in ration formulation on productive performance of growing
Ossimi lambs. Bulletin of the National Research Centre. 43:182.

HASMIK, H., WILMA, C. H., and RIJKELT, R. B. (2012). Inhibition of
Listeria monocytogenes by pomegranate (Punica granatum) peel extract in
meat pate at different temperatures. " Food Control 23:66-72.

HUSSEIN, S.A.M., BARAKAT, H.H., MERFORT, I., and NAWWAR, M.A.M.
(1997). Tannins from the leaves of Punica granatum. phytochemistry, 45:819-
823

ISO16654. (2001). Microboilogy of food and animal feeding stuffs-
Horizonatal method for the detection of Escherichia coli.

ISO6887-1. (1999). General guidelines for the dilution of the special solution
used in microbiological tests.

KANATT, S.R., CHANDER, R., SHARMA, A. (2010). Antioxidant and
antimicrobial activity of pomegranate peel extract improves the shelf life of
chicken products. Int. J. Food Sci. Technol. 45, 216-222.

KUMAR, R., and SINGH, M. (1984). Tannins, their adverse role in ruminant
nutrition. J.Agric.Food Chem. 32:447-453.

KUMAR, R., and VAITHIYANATHAN, S. (1990). Occurrence, nutritional
significance and effect on animal productivity of tannins in tree leaves.
Anim. Feed Sci. Technol. 30:21-38.

MAHMOUD, A., NAWWAR, M., SAHAR, A., HUSSEIN, M., and
MERFORT. 1. (1994). NMR spectral analysis of polyphenols from Punica
granatum. Phytochemistry, 36: 793-798.

15



Laal il alall 2 Sl

MBOTO, C.I.,, AGBO B. E., IKPOH, L.S., AGBOR, R.B., UDOH, D.I., AMBO,
E. E., and EKIM, M.A. (2012). Bacteriological study of raw meat of Calabar
Abattoir with public health and veterinary importance. J. Microbiol. Biotech.
Res., 2(4): 529-532.

MONBALIU, S., WU, A., ZHANG, D., PETEGHEM, C.P., SAEGER, S.D.
(2010). Multimycotoxin UPLC-MS/MS for tea, Herbal Infusions and The
Derived Drinkable Products. J. Agric. Food Chem. 58, 12664—-12671.
NAVEENA, B. M., MUTHUKUMAR, M., SEN, A. R.,, BABJI, Y., and
MURTHY, T. R. K. (2006). Improvement of shelf-life of buffalo meat using
lactic acid, clove oil and vitamin C during retail display. Meat Sci. 74:409—
415.

NYCHAS, G. J. E. (1995). Natural antimicrobial form plants. In: Gould, G.
W. New Methods of Food preservation. Academic and professional.,L.ondon,
PP.58-89.

OZEN, AE., PONS, A., TUR, JA. (2012). Worldwide Consumption of
Functional Foods: A Systematic Review. Nutr Rev; 70:472-81.

SCALBERT, A. (1991). Antimicrobial properties of tannins. Chemistry. 30
:3875-3883.

SHARMA, K. P., and CHATTOPADHYAY, U.K. (2015). Isolation and
Identification of Cryptosporidium Spp. From Raw Meat Samples Sold in
Open Markets of the City of Kolkata. Journal of Agriculture and Veterinary
Science; 8(2):16-19.

SHARMA, P., and YADAV, S. (2020). Effect of Incorporation of
Pomegranate Peel and Bagasse Powder and Their Extracts on Quality
Characteristics of Chicken Meat Patties. Food Sci. Anim. Resour.40(3):388-
400.

SHOKO, T., SOICHI, T., MEGUMI, M. M., ERI, F., JUN, K., and MICHIKO,
W. (1999). Isolation and identification of an antibacterial compound from
grape and its application to foods. Nippon Nogeikagaku Kaishi 73:125-128.
VANISREE, M., LEE, C.Y., LO, S.F., NALAWADE, SM., LIN C., and TSAY.
H.S. (2004). Studies on the production of some important secondary
metabolites from medicinal plants by plant tissue culture. Bot. Bull. Acad.
Sin, 45:1-22.

16



R.J.of AL-Furat univ. Basic Sci. series No 52 2022

Effect of adding pomegranate peel extract on inhibiting microorganisms
activity in coated veal samples when kept in freezing

Abstract

In this research, the effect on the number of microorganisms and microbial
load changes in veal samples was studied after packaging and storing for 180 days
under freezing conditions (-18° C) through treatment with pomegranate peel extract
at concentrations (0.5, 1, 1.5%). The research tests were conducted in the
laboratories of the Department of Food Sciences at the Faculty of Agricultural
Engineering in Deir Ezzor between (May and October 2019), as the results of the
microbial load count tests showed significant differences in the numbers of
anaerobic bacteria with moderate heat between the samples treated with the extract
and the control samples during storage period. It was also noted that there were
significant differences in the numbers of E.coli bacteria, and the samples treated
with the concentration (1.5%) were the least in number compared to the samples
treated with other concentrations. The storage period reached (6.00, 2.76, 2.63) at its
end for the concentrations of pomegranate peel extract (0.5, 1, 1.5%), respectively.
The average logarithm of Pseudomonas bacteria numbers decreased according to the
extract concentration (0.5%, 1%, 1.5%) from (10.70, 10.07, 9.31) at the beginning of
the storage period to (8.30, 6.72, 3.21), respectively, at the end of the storage period.
As for the control samples (not treated with extract), the number of bacteria
increased in a non-significant way.

Keywords: Pomegranate peel extract, veal, microbes, meat freeze storage.



