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s Abstract

Background: Egg shell washing is one of the simple and inexpensive methods using by many people
to clean egg shells.

Objective: In this study, the effects of egg shell washing (with 5° C water) on salmonella
contamination of shell and its contents was assessment during refrigerated storage for 20 d.

Methods: The 60 eggs samples chosen from Qazvin markets. Egg samples were divided into control
(without washing) and cold-washed group with cold water. Salmonella contamination in egg samples
was studied before and after washing during cold storage (1, 5, 10, 15, 20 d).

Findings: Salmonella was not isolated in any of the treatments after washing with cold water during
refrigerated storage.Washing with cold water followed by storage in the refrigerator led to destroying
of Salmonella contamination in eggs. Also, no contamination was found in any of egg contents.
Conclusion: Cold water washing, as a ssimple and low-cost method at the community level can be
used to improve the health of eggs and shells.

Keywords: Eggs, Health, Salmonella, Washing, Shelf life

Citation: Khedmati Morasa H, Mahmoudi R, Ghagjarbeygi P, Biglari khoshmaram N, Abas N,
Mosavy Sh. Effects of cold-water egg shell washing on Salmonella contamination in the shell and its
contents. J Qazvin Univ Med Sci 2018; 22(2): 83-89.



a3y e YAV 55 sl 5 QY g 53 () Y o)leh tpsd 5 s Sl e 5 (S8 pske oK1 pale s A¥

Gz 35 Wigallw (S50 1 3 g O i & o 0505 diwrgy Gowiiannnd p T oawryy2
ol g g

Eggmgn 1 O ol (18 55 plye (I G e I (St p28 plowy 53 T G3500 3y 553 o po (e 2

bl 2958 g (S pole olSitily culligg 0aStils lié dlgo gial 5 Cubliny 09,5
Ol (g3 g (Sbiy pole oSl (S ol See i 55507

Ol enaf® cns® (b pole ot (il Y gare (gl Slisioe 50 T
Olnlens3B (cnssB (S pobe olfutily cdligg ousashy ¥

SANYYASAOVY (il g8 (Ss o pale oSl ¢ypg 38 Jofune oM g5 (yw)dl
WWREINYIY byl go,b ¢ WAS/A/YD bl 5ol

b.\.:&g-‘*’
Ero 959 dlogy (3)5 jued S dnolr 33 1 (gl Lagi 059 el g 0392 4z o 157 g 03l lahg) S (o €y 05T Algy (Sgutind 1A 5
255 oo 53 oolawl 590

1059y Vo (6 )ha S ae (b o oMigelo (S3gl lsme 3,8 lo 420 0 T L § o 050 dtagy (Soudiansds 13U dnlllae ol 5> tdd
855 B i)l yse Sl

31 Slygime iz g po 055 digy (ST (lie LY 51 g3 3l 0 b ad e intio £r0 055 digal £+ olass g 9 30
055 85 158 )y 350 2,5 Bl 3 B 3pe O L gt Sl any g B (Ve 500 Ve ) slay)) Sl o (6)heS S b o
A5 s 35 (o 4253 8 350 Ol o dnd (slag e 155 ol jlos 09)5 g 00k s g po 035 Jolis J 1S 09)5 4 by
93y ol L gt 000,55 (g5lulis o Mgell @y Ol b guiitand 1 dms laylos 51 ot 55 iy 13 (650455 Gote (b p> tai8l
3,55 (5155 Slhgme Sl Sog 3 (S9ll izmen A5 oo 055 s (o Migalles Sl 53 Gt 3l s Sl )3 eSS ol Jioay
S 9 e 059 (bt S 390 )3 Bl oo dnoly o 13 dizjn o8 g 03l (B9 plgies 3 o b gkt g 36 a5 A

55 L5 oolatul 3y90 ] Ay

B8l cguiitunds Mipall «udlipy o yo o355 1051905

Slaimelig o (69 dinel ol b olo iyt
4 Gogbar )b lojg 2le b5 ez > Jele
2 ol g g S A 4§ 635 ki (g
Copmd B g ol () 03] 5 90 485 L5
e3> Eyo 055 ¥V e Jlo p3 Dhsgd oo odomin o @
lig 5 b slagsylow Jsl b 5l STjas lié Ve
Ero 035 (oo Lo L gl dlgo oo 51 Db 5 1 3
Ao w235l caliseo glalie )3 ol 5,08 g6 >

M8 Bpan dy90 s b g Pl Ojgody & iy

tdosdo

po—w S | e 4Bl drgs sly5iS 5> Al o
9 Vg se )B)S 2lie Blge I (BL slais)lon 4 313
b e 9 Spo Glise drwgi Jlo ) (sbyedS
01 )5S 15 ke VY 3915 VLo altuue oyl
3 U Cod 6y ©ygo a4 ST 1S ) G50
()45l o Cowd p3 (818> Hlol g Canol 418,55

5l lisio Jlafe g Ly Jdoas §4 0 p 50



A OLSen 5 poo o st ol Lo 5 ST L f po 055 sy (S gt 6 o)

l_tz’cj RVILUAS u’PT Lol ! 0 ol Misal
S 438 5 i U) U057 Mol 555 33 4
Lyt S oo (il (9530 Higalls g (o0
35 Lo bl jleads las (cloMigollo jl 0o > A9/0
Migolw M.a_ly o L, Migalls (glmgliy o
OF0) ol Lds )3 dulg o oyl purdts 0/
09,5 Slrcigyw pluw diilen kit )i/ Migalls
5 ALS mdge Ere (oI5 olStud 53 Ysana 1305
).33,5 o dtwgy (53¢ el g990 3l Logliza @b L
o e 51 SUs il 5 ot plool ldllas

2 MABl o pise A 5 ity ] (Sl g o

JLs g bewsh win LKl sl ygiS ol b
sl 93 g 0390 Migallw 4 Loy sblie o yso3g)l
Ol S coltile S (B2 clo)S (sl e
Lg).fl_: O_.{' a d.‘ol_uo L’)i)-?b.)?-ﬂ )‘| QL’.A_.» 9
sla o ) osd pbul adlas wlolp OWNasl o
diwgy 4y bgsye uf:,ﬂ O O galin )0 Ae BITYVA
Syl 5559 Lol (oilwodlel s o138 dlge 4y (Sl
G (Shss sl yiddbgr ( 2355yl edlatwl fale
LR u.io.b: pJ_Cl a5 Cawl 0l dj‘)l o).ﬁ.é 9 Le).w 5
5039 a5 5 ool (sl 5l (S Exe 055
u.))_f)w S d~_swl> .)l)_9| )l ‘_s)lJ—MAJ Ja.wy °}9)“°1
2 oalplis )8 (e )18 03litl 3590 £ yo 155 Ay
Olie 7 £ 05 Aoy ggiind 43U adlllan

3518 byl 2y9e Sl

ayg, 9 Slge ¥
o8 iulojl a5 s poid ilu 3 0l ds e

aobl jn s Jdie codligg 00l (g5o)gmg,Se

JWisl g (So9d1 Lo 0gill & )jgody o)lgen 0,5 oo
(), cons] odg OL»)I LY lﬁd)l@gg

ploul dive oyl 5o (slod S lllas 0jg
Higallow 105 b pSb (Goie Jolgs (S0 g 398 o0
kel Bislan Jolys Lo 5 by i5Tphas
2 > 4 3l oo JUa! sl 4 039l] £ 50 055 G )b
il S S plais A o abydy gl
(95 J=else ol et 59 g oo gme
&y 3 LgLMA_;.;Sw?JT e 5l LaMigall
3 0 lics o Jolse 31 (S (655 ol sl o
gmoiy il )3 (Mgl (Sogll g Al 0 132
N8 o 590 soms (st Sl

32 Mgl J&sl > Joime (ol3€ dlge oy Sosas
Olejlow (5135 Al o0 Ey0 g g Ep0 055 (0
Jbo 53 laygiS ) oS amd o (Ui Sl cutlige
A Ml Dy 00 ) Jlia y o jldle ) o dwg
Ogshee V7 Olio 5l pioman 39 o0 03 (ujoligells
Ol 331 0 58yl B sk S d Mo e
ol ol 2 Phaims oo csd 11098 ol (g)leny
3 (53501 e 3 35t oS 5 555
9 S 35 e 155 el o (6ygbds x5S (o0
l ool 3 | 73 o) (63X )
(Centers for disease control and prevention; CDC)
Oy Misall &y LMo o yd 03)le e+ A Jlw
VoZ l)ls Epe godie Lawgio yobas ()ilodgy Jlu
g addo ¥ b oS adbiep)S 638k

G-k Shed Ere 055 (955w 5L jlone S
e 3N G pan (sl e 15 0 5 S




Easy e /AT 3 5 sl 5 QY g 53 () Y o)l cps3 5 Sy Sl 535 (S5 ke o815 ale A AS

N g 0a03)S Ere @55 ol oyl S g 00
pled o0 Slogiome (i (San g (8 byloe
95 7 A5 WA+ sl 3yluliul 3 cuiS sl
sLadsised 59y y 29 0ad plodl golaw (sladiges
02,5 S5 g pe 035 J3 lgioee

o] 0SSl g bl 1S5 ¥ o lagygeil 1 S5 o
N33l 5l eslisal b ad )b S (uilly Jelos bg) &
b8 8 ylel o g ajor 3)50 SPSS VA
iz geil gy 5 LacnSilie dulie (sly cpimen
A oolatwl P<e /40 Jlais] adaw 55 oSSl (glaisls

b assl 3k
9 W N DN slajgy S 095 slagye 055
Soodl sloml g ppgriliusges 3 (5y9alose | am V-
paisse i Misallo 7S\ | oo jo3 |y (ol
4S5 ol 59y slag e @55 a8 03l 18 Sl Jo1s
dy5-0 (Jla )0 a5 g (gy9abgs I a jgy S
S50 (Sl (s ais S )8 cusS g o)l pdiges
2 8PS 59, 0 il B gy JyiS slagye 655
s Msallo o] (o & WS 8 )y 3590 Jle
Ve lajyy slagye @59 (oyp 2 23,55 (silulis
@ Wsalls (Soo 0l 655 gun S8 09,5 )3 ¥+ 510
DN slajgy sl 09y Lo e p30 Al odnlie
onl g gsluge )3 (5y9abgs jlan Ve 9 10 V-
o Misallo 558 3l pasiio 593y (daus (5o
9y S jldm s 03y 155 Jose B pa e
sV N DA o) e glmog, S oled (godinds
dy90 3 A plodl o, 8 Sl 433 0 3 Ol L (V-
o D90 gl jo) ol )3 & ol o) slajles
3)9— 3 )5S ) payge A Migelluw X3S 138
oanlio o Msallw (S5t &sSqun 5 ojles b
38 (U589 sless) Baog)S' (ooled Clgizes 390 ) i
sl 45 e Glase (S psba g e @l
ol slogyS 5 ()3eS e (b S slaog)S

WA s Jlon g ]S sloog)S 4 g je 059
Jlosd 09,5 9 0l A (glagpop5S Jolis dals 09,5
4_">)ba Dy A_j l_, 04 Gilannsd ‘_glh&).op?u JAL»
g (So9 )l pae an ang L il ol ol
Migollaw jl (Gomuilimgm Wdlin &jgot g po 155
(Lr“'ls Jesais »19) cfu/ml v.7 Oljwe 4 pazyp0 AT
3,5 s
2 &bl ol g J S 09,5 (g st (soles
ool o )3 (5391 6 w5 o0l )8y ganiliwgun
ey b b gt w8l a5 390 dloul W e w5
SN e syt JES 095 (sladigai 3 35
JB1 Ologie (pizmen g &0 058 gy (2 Wipellu

5] S Lo g 3l b ) edlizel b o]
Ve b A b)) Jlasu 3 6)hasS ploj e (b
Jlosi 09y 5 aell 13,85 )15 gy 3y90 (V500
e e (3 Ol L o gulitinds (sl po 059)
b ol Slagime g g o Migallw (S39 1 5
910 N DA lajy) Jou p3 (554K loj e
oobly ooy 093 Job) €855 )8 sy 3590 (V0
{e8)5 )18 e Jlowsu )3 Epe 055 B8k e
Gilwls cas gldls o O gy 51 VAV D)luliul b
Toba 1 55903 (gl )5 odliiwl Mipalle
S35 p o doy Al Glow AS b §po 059
5 4t ge ] oy 059 dtuugy (g) 2 oyl
b plgiedy &l 555 e 5 laglgw bl 5
3 orm M 3,8 Migalls 13y (sl (s330 iy
S0 ) TS b &) di903 (gmlisSl sl ¥V
3 yslasSil o el £V Stoty 5 il (5T 0]
o tbordgn laoisoil | g A 03l
3o (Sebsse gl addsw) SIM MRVP (s
il g (LT M8s Wigalls) SSA e
3 s ySaged Sl )5 ool Migalls ¢3S\,
L sl (355 (Fgasdd jl o g ye 058 Cligine
g Lagpe 055 (lgp duaS’ Cuond o> Ve Sl



AV Qb&m;C:Af&bﬁh/..ﬂ:ﬂg’\‘b.tfrﬁ,dwﬁL;W,;‘Udm)ﬂ

Sl 55 0Ll (2395 4 (g0 )05 sl )
AU (s 40 48 g g s ST adllls ol Jlio
Ol ] ods 4By gy W § po 050 dlwgy o LS dxil
b Lagse 056 dlwg (29550 )b olS 4l &5 423 oo
0556 51 ol Ml o3y LialS (¢ pSouis jobay
CopieS Lads g (6040 e (653 09y 3 Loy
b OhlSen o LS adllae 3 Sl g yo 055
905w sy bulyd 3 g e 035 (5)0eSS e
Slosten 55y ol addlas b a5 M) bl ials

NN

9 Ere 059 Sodinnd pob> adllae mls bl

o3le (il )5 ule (I3l (pimen g dwgy (2954
o2 LS psbod Wlgiee ol 2 ogMle 235 olie
» Pt Sllas Ojgo 3 9 (KB Gpas Coa
68 el §5 5 4l 5,8 )5 03lizl 390 55 Cariao
o3a iyl (o )5a0le Ll el atag bl sl
Srobm Slallas 5 (o p aels eyl ol
L Eo 055 (st b o5 adlllao ol o bl oo
B B sy 3y90 31,5 s 20 0 05
dy90 i alizee (slalod b gubiund U 295 oo dlpiuin

ST ULIPYIY

18515 ol
Ve YYED WS L il )b ol yols allis
3 Algonin il (8 (S, pole ol )3
(298 Swin pole ol o eomiily Clidoy dieS
Lo Gais o) )3 o5 Sl 4l 5 cudlagy oasisly

:&b&‘*’
1.Lee S, KimYY, LeeY, An G. Rice P1B-
type heavy-metal ATPase, OsHMASY, is a
metal efflux protein. Plant Physiol 2007;
145(3): 831-42. doi: 10.1104/pp.107.102236.

O (e g 00y u.n...o Slualie r:LoJ 9“'“‘""“"" )l o
A 00 (6 ime GBIV 5 VD N D sla,
() oyles Jgi2)

(CTUIMI) W o o35 (515455

590 sljg) Js Slos
vy dlwgy ol gixe dlwgy @l gixe
\ ve/ssy/0h | B B. B.

Y ojleds Jodo 50 SO candy odd ooy s coglate Cagy
W d)]auj.u ‘5)\.91 RN

G e ol 9 Coy K

e o Syae (VL Al ayang S L
Caley o9dS 3 @B w2f) JoSe S lyeas
o o] Bymime g (6,185 3,50 ) idilagy LSS
ol 2l hmgi gl db oo (61902 9 R
@Wgedls sl (2o s Kl oo guiitnds & a2 oo
b ol ploul Glalllas plu (3 .00)5 &40 050 diwg
Pl Wy digy o )3 2Vl (Sl ol
Olie e 0l s Lo g 003l o 3uii>s jo
O Vo U p)S 0 S Yees Jllag e 055 (Sagll
1 5l Gt (5o (S0l oS 0391 pite )5 )3 IS
O.cusl 03,5 (5155 Slome

S8l ol g > e sla by 0jg el
e Ol JUe plsisdr D90 ool £ye 055
aslllas j3 0,5 o)Ll Shss sla yidg ;| edlail
b = Shes pids jlas llSen 5 (gione
W13 S okl Sl gl (55l ol it (uS52)S
39— SLagre 155 5Nl 5 CudS &5 S asuie
5.l il ol 8l asim i ) S (g0



Easy e /AT 3 5 sl 5 QY g 53 () Y o)l cps3 5 Sy Sl 535 (S5 ke o815 ale A M

2. Klaassen CD, Watkins JB. Casarett &
Doull's essentials of toxicology: McGraw Hill
Professional 2015; 12.

3. Wingender J, Flemming HC. Biofilms in
drinking water and their role as reservoir for
pathogens. Int J Hyg Environ Health 2011,
214(6): 417-23. doi: 10.1016/j.ijheh.2011.05.
009.

4. Torrico DD. Effects of Emulsion Coatings
on the Internal Quality and Shelf Life of
Eggs. Food sci Technol: Louisiana State
University and Agricultural and Mechanical
College; 2010. 27-34.

5. Miranzadeh H, Zahrei Salehi T, Karimi V.
The count of aerobic mesophill bacteria and
isolate salmonella Spp on egg in Isfahan1389
[2012]. Veterinary J 2012; 94: 31-6.

6. Favier GI, Escudero ME, de Guzman
AMS. Thermal inactivation of Yersinia
enterocolitica in liquid egg products. J Food
Saf 2008; 28(2): 157-69. doi: 10.1111/j.
1745-4565.2008.00103.x.

7. Liebana E, Garcia-Migura L, Clouting C,
Cassar CA, Clifton-Hadley FA, Lindsay EA,
et al. Investigation of the genetic diversity
among isolates of Salmonella enterica
serovar Dublin from animals and humans
from England, Wales and Ireland. J Appl
Microbiol 2002; 93(5): 732-44. doi: 10.
1046/j.1365-2672.2002.01737 .

8. Wegener HC, Hald T, Lo Fo Wong D,
Madsen M, Korsgaard H, Bager F, et al.
Salmonella control programs in Denmark.
Emerg Infect Dis 2003; 9(7): 774-80. doi: 10.
3201/eid0907.030024.

9. Ranjbar R, Torabi R, Mirzaie A. Molecular
typing of Salmonella enteritidis strains
isolated in several laboratory centers in
Tehran by ERIC-PCR. J Kurdistan Univ Med
Sci 2013; 18(2): 77-85. [In Persian]

10. Beam A, Garber L, SakugawaJ, Kopra

C. Salmonella awareness and related
management practices in US urban backyard
chicken flocks. Prev Vet Med 2013; 110(3-4):
481-8. doi: 10.1016/j.prevetmed.2012.12.004.
11. Scott TA, Silversides FG. The effect of
storage and strain of hen on egg quality. Poult
Sci 2000; 79(12): 1725-9.

12. Ingtitute of Standards and Industrial
Research of the Country Sampling and
Identification Method. National Iranian
Standard No 1810.

13. Hosseinpour M, Sabokbar A, Bakhtiari A,
Parsa S. Comparison of bacteria culture,
ELISA and PCR techniques for detection of
salmonella in poultry meat samples collected
from Tehran. J Microbial World 2013; 6(1):
62-72. [In Persian]

14. Ranjbar R, Giammanco GM, Aleo A,
Plano MR, Naghoni A, Owlia P, et 4al.
Characterization of the first  extended-
spectrum B-lactamase - producing
nontyphoidal Salmonella strains isolated in
Tehran, Iran. Foodborne Pathog Dis 2010;
7(1): 91-5. doi: 10.1089/fpd.2009.0382.

15. Sasaki Y, Tsujiyama Y, Asai T, Noda Y,
Katayama S, Yamada Y. Salmonella
prevalence in commercial raw shell eggs in
Japan: a survey. Epidemiol Infect 2011,
139(7): 1060-4. doi: 10.1017/
S0950268810002153.

16. Martelli F, Davies RH. Salmonella
serovars isolated from table eggs: an
overview. Food Res Int 2012; 45(2): 745-54.

17.Namael M, Ziaee M, Kafi MG.
Prevalence of salmonella contamination in
locally (non-industrially) produced eggs in
Birjand (2006). J Birjand Univ Med Sci 2009;
16(2): 37-41. [In Persian]

18. FAO, WHO. Food and Agriculture
Organization of the United Nations,
20022006.E/C.19/2007.3



X OLSen 5 poo o st ol Lo 5 ST L f po 055 sy (S gt 6 o)

19. Staff AO. Risk assessments of Salmonella
in eggs and broiler chickens: interpretative
summary: World Heath Organization;
2002.8-13.

20. Hamedi A, Parizadeh S, Ghanaat J. Study
of contamination to Salmonella in two groups
egg (Compiercial and Local). J Mashhad
Univ Med Sci 2002; 45(76): 67-71. [In
Persian]

21. Shareef A, Al-Sanjary R, Hassan A.
Recovery of two types of Salmonella from
eggs of range rearing hens and ducks. Iraqgi J
Vet Sci 1997; 10(2): 25-8.

22. Amirmozaffari N, Rahmani Z, lesazadeh
K. Evauation of the level of contamination
with Salmonella spp. in red meat, chicken,
and domestic and industrial eggs produced in
Talesh city and assessment of their antibiotic
resistance pattern, Iran. Qom Univ Med Sci J
2013; 7(5). [In Persian]

23. Monadi M, Kargar M, Naghiha A,
Mohammadi R. Salmonella contamination of
eggs of native Kohgiluyeh va Boyerahmad
using PCR1 techniques and the evaluation of
drug resistance. Armaghane-danesh. 2014,
19(2): 179-87. [In Persian|

24. Jones DR, Musgrove MT. Pathogen
prevalence and microbia levels associated
with restricted shell eggs. J Food Prot 2007;
70(9): 2004-7.

25. Folorunsho O, Charles A. Effect of rinses
on microbia quality of commercialy
available eggs and its components before
processing from llorin in western Nigeria.
Bitlis Eren Univ J Sci Technol 2013; 3(2):

44-7. doi: 10.17678/beuscitech.47130.

26. Gole VC, Chousakar KK, Roberts JR,
Sexton M, May D, Tan J, et al. Effect of egg
washing and correlation between eggshell
characteristics and egg penetration by various
Salmonella Typhimurium strains. PloS One
2014; 9(3): €90987. doi: 10.137Vjournal.
pone.0090987.

27. Mohamadi SH, Ghanbarzadeh B, Sooti
M, Ghyasifar SH, Jalali SH. Application of
active carboxymethylcellulose -  based
carboxylic acid containing oleic acid and
antimicrobial agents to improve the quality
and increase the shelf life of eggs. Iranian
Food Sci Technol Res J 2012; 8(2): 235-44.
[In Persian]

28. AL-bachir m, Zeinou R. Effect of gamma
irradiation on some characteristics of shell
eggs and mayonnaise prepared from
irradiated eggs. J Food Saf 2006; 26(4): 348-
60. doi: 10.1111/j.1745-4565.2006. 00054.X.

29. Cader S, Goburdhun D, Neetoo H.
Assessment of the microbia safety and
quality of eggs from small and large-scale
hen breeders. J World‘s Poult Res 2014; 4(4):
75-81.



	19.pdf (p.1)
	20.pdf (p.2-7)

