VEOY 31T oy 5 DY ojled 0l 10 mlis 5 e ske aloe
R e~ 5

ol ¥ 18 2lo g pole dlxo

www.fsct.modares.ac.ir :al>s <o lu

25 oohe s

2SS SRl Wl e 5 Dy S bl Damd ol 5L e ST b S e
K 05 b kb S Ci o st 5 09 S s S

AN Y . L. %Y .. AP
Sl odlide Sa e hed B8 T G p Jede (SIS e

Q\J._).lcJ.é»L.A(.J\.@,.:«.AJﬂjbﬁam‘)Ld‘)‘)}l‘:«som\bc&‘k@L.aw&@ﬁjr}l&d)ﬁcéfs}éjmb -
Q\ﬁ‘ g.l.@..i.n g.l.@..i.n Lf'”-’bfé eK.i.'»‘b gLS)')jLiS omb cLs__»“J& C“LJ w.l;g»; r)lﬁ a)jf ol =Y
L;x:...]aGLLAJL;)'))LZS(:)LPoK..i;'b‘u.L\.l.bGL'\..&)L;A‘>€j.k.¢ombc&‘ib@t«.prL&A}r)lﬁa};‘)w‘J -y

oS>

.

dlae S|

Lallemantia iberica seed mucilage, ) s ¢ (s 55IL €l Dl ga al o Syt iy il canlllas ool 5o
(CPN) & gund gol 3 (ooimr/ azm= doys ¥ 5 V/0 ) /0 i) ciliius slaclle (g5l (LISM
CisS e 5 bt (25 S siniS o (Citrus paradisi essential oil) o sy S Ll
0595 Gl 3 48 Bl VLS o Sl s W58 LI s p 3550 S SIS b 55 i S
log CFU/Q) < ssle s slas S (5777 log CFUIG) IS oy slacs S sluss o 2aS (5 160
gob 5 (/AV log CFU/g) Staphylococcus aureus «(+/40 log CFU/g) Escherichia coli (Y/YA
GG 0555 BLL L3 PH op 2S5 op jrie L edalie LISM+2%CPN & 5a5 55 (1Y log CFU/g)
5 Sl sde luae sy (0/70) LISM+2%CPN 5 (5/FY) jide 05 sladised 4 bgo 5 5 4
mg 5 \V/#r meq O2/Kg —s 5 4 LISM+2%CPN < e 5 Jals &5ed 53 dewl Ky giolgd
Sy 3w bl 5 53 6K 3554 5l e /08 mg MDA/Kg 5 o/f+ meq O2/kg 5 \/Y+ MDA/Kg
S S el sl sl Sh g hey i 0F @ L) ciS S
il o (5ol Slial (SUs i 53 Ol 56 Slyen SIS L (LISMHCPN)
3o s Cod MK S5 A 03 s a ) B S S IS Bl 5 il K o
U4l S el S Olsea | LISMACPN. S1 s td s edalcwsa b ls il 3l

Pllis sla gyl

A\AEKAVA7AS :&LJ"A“J.) é)u
VEYIONY 1y b

1S Slds

15 S eiled O seed ol 56
b s (SL s
SIS jes

10.22034/FSCT.20.142. 119
DOR:20.1001.1.20088787.1402.20.142.8.8

LSS J st *
morteza@um.ac.ir



http://www.fsct.modares.ac.ir/

bl O gpd 3ol 5 o oo S Sl Sl s 2

b s ge [A] AS o Ay 08 5 (ol 5 Jbssler
S35l 3 20 Gl e 5 IS (S5 1, s olS
250 GAS 5 s O (658 Slagslen Ol
Gls 0T es a8 ol ol 215 55,8 o 515 eslinal
J= ol LD s a] el st BT sl
3 S Ao ol hls Bl L sl il
Ao Jolse b oS5 53 Vgene 5 035 (S Slaas]
Oba 535 [N ] Aol oo 3 50 mb S| ST 5 5o
Jo a0 bl 5 alS sls olae (anb sla S8l
FB iy 55 9 Sor b5 ST ST gls S
LIY] Wlesls OLES las )18 51 mewy il 3 1) e s
SlS o op Seee 3 S (Citrus paradisi) <5 oo S
sV s oS 5 bl oS Wl e st 4 s b
“r oS I eS| T s S 4 Sl et
Sl s oS Ao Sl Cileee Sllas s VY] 3L
DB op 2o5n D S e i s
55 L slal sl S Jl U V0 5 VF] sl a3 S
O abooed 5 (Sised sl 5 YU Sl Lis (O
5 5 O el 03,8 3 gdee |y LS 5l 5 el
L el mlonl ke oV pame 53 bl oosllasls 63
350 ey onl Bl el il ol jas 4 QB USG5 ae (gl
S okl Blus & cer wbais, 5l eslind
oslial [18] ol 433 S 5 am 57 550 La bl o sllaals
ST e ALS el (Sl sk 45U 655k Sl
Gl 05 5 SWS OLS 5 cpl olbl 5 M= il 4
Sl 03 s sl sl da0 gd pol 5L Ol 53 [WV]
A el O B Ve easdoe 53 K S 3 o5l L
S0 sed 3ol 5L L anslie 55 ST L 850 5 el s
U oanglie )3 Llass 8 518 ax 58 5558 il 85, 3 o
e D

s Y o cwles a3l o5 e e sla S

sr sl

Lie ole las, )8 Gl p oS ey 2 SSud solb

VY

dode —\

30 o S5 s oS bS] il W 4 e S
3 S5 el ST iman 5 g5 S0 2l e 5
sld Sl oS ol 6l oy ool S [Y 5] el el
e glatay Sl ca S plesd s 2 S
Ao SOSI ST 1 ol 35 eslizal (IS
oo 53 Vgome & Kb sy ppan 5 s S
w5 oelt SV BNl Bl ol ol S
sl pl Vb Cad Jl al b e eslind
OB LS pme 4 S | e oS> 005 50
IF] LS o sl

S 5 0kS s Jalse 51 (S 08 slse gva
maes Gl gyl s iSCE e ol 5 1AE CiS
ot S s SO e Shs s s e
Gl o e slge b anlie )3 slos 28 5k 4
e b der Sl osae Gl M5l o
s O obkean bl 0kl L els
ool 4 S 13 a3 5e 5 e Sla ey ale 5 S
sty Olpe s glafdn S)eslanad o500 [¥]
S I3 e e OS] 358 5 Cusby ma At sl
o ol Y e Lde e (S5 5b 4 &S
“ b Sl o3l 35 by Sls erk s e ) An
er 3 LBl sl & Ol S sl
- i o eSS s (Sl I O S Ske Slinte
Wi se [F 5 0] 58 o lal bidhwss 5 ALS s
G o aals OLLS F sl 4 daes ol Sl s e
Coed s a5 o2y pepes BBl ol e e
[V] 6,8 n 513 a5 3550 Sl comilie

LS Lallemantia iberica e ob L 565 55K
30057 ssb aaS Cal (S wpslie 5 Al SO ils
Ol ) Ol elzile S o 51 Ol Gblis 31 (gl 5o



VY 3T Y oy OFY oslad

Li IS s glos s gduaras o 8 S
LYY]

i e S s S S e oY Y
Sk 55
£ AND L G I e 5 05 b loe
A 0ad U s g e O gzl Ve A 35
bl o ys Y= el S e ) I s
acti 3l 3 S WL bgloen & (0 g ol 5 IS5 )
Y Ode 4 el ged s 5§ ot S analy 3l LSS ladad
CiS Oladad Las eab s sdd a4 il > adds
5SS azds VN Dl w BUI gles jy el enls iy
Yol 53 5954 Sde 4 el (_;La;)yj <=k>.L}l S
Bb @ ged ol badsed L I o S sl 4 ys
Loodd (a3 iy wsed (S 4 5e0) bl 5 S o
Gt 5 LISM) bl Oged gl 56 136 5Den s
il gladsss ol Plage Loedd oas
Gl 25 D30 4 Dy pn S eilal O ged 5l 50
LYY s
Control, LISM, LISM+0.5%CPN, LISM+1%CPN,
LISM+1.5%CPN, LISM+2%CPN.
ok 0313 i g S S 09 S sla ilesl 0 —Y
Y sy Ol ) e YO el e a4 S S Wged 0 S0
GLES,) o 3 S OJsen alds S Ode 4 Ao
o N e ol gl glady) s s 5l e
.Lﬁclﬁwkﬁxnéjbéh%):joﬁ%
52 (TVC) s SU IS ol Jols s Seo sla0y sa5]
YVl 53 cele Y Gt 4 LET LS ey b

Ls 45 (PTC) f;ﬁ.gjél.af.u sl S ol 8 sl ax s

1- CPN

2 -Total viable count

3 -Plate Count Agar

4 -Psychrotrophic count

YY)

51 eslizal candllan opl 31 Baa sy opl 31V 5 VAT sl
S SAS Glaidsy 53 Db S bl O sed sl 5L
Oles Shall g OF Sl eslizad 5 (563 (55Kl Dl sa
25 kS 3 S Bk

90 93 Y

St f el 4 ) Y

Dot S bl gl S sl s
Sl S o S 800 S i iy eslin
ol 5 bl 31 S sl ama Ve glos s OT L s
gl S oKy SS L el s Gosb 5l O]
gl el (Lol ol G 5l e OLL s s S
s ¥ gles jo 5 S Ol e Sl eslinal el
[V ] s a1 S sl

S B el O ged 50l 51U 4 —Y-Y

S ke g Gk 5l s pee S elid Oped sl 56
AN s Lol Ay 85 s b o S il
S b oSG el gl 535 pen S eslial b S35 /55
53 s Sea VY wuals 5 5 oaS Yoo SIS 5 ooy O
INV] s 8 ags 4ids 10 Soe

O D g gl Pl 5 (585 5550 4 Y Y

Ol Sl el (M s ed S 45 5 e
RN R psle e dSias el 5o 0Lk
WJHUI S eslinad bl 43S 5 )l 55,5 055 by
s Yoo gl s el VY Sl 4 s s
ol beas Sas olS s St oyl s sl S ol
Oles 5 a8 ol am s 0 glos 5 PH=Y 5 VoY s
258 15 Pheese $ySeslas Cod Cele ¥l s
3310 e bl Sk Sl 5 05,8 Blo Sl ey
@ g S I PDlsge ad3s 55 H Yerr Ce i L

:\;dﬁlﬂa a5 00 glos ps Cole ¥ Sl 4 sdal s



bl O gpd 3ol 5 o oo S Sl Sl s 2

Slabd gl Gise Il (AlS o sde (6 Sl g
gl Sl el = 55 IS J ko Sl eslizad L s 8
ol oy 5 aml Ao ) Sl e O s A
Loots ol b s S Slal b odd sl g gLl
oo a PV) denSt e 5 x5 Jle /o) Sl s
(meq 02/kg) Ao ¢ S5hS 55 G5uSl 8 V15 ST s

[WVIas 58

S 5obss Aol Hlde —0-F-Y

65 Y (TBA) TS sl Al ke (5503100 51 2
Yo dsbe mlle 0L ci S sladsel 1S s
sae Pl BBl byl Sanly IS 5 Al Ao
e O L et Al Wpe 3l S e O s L3 63l
53303 S byl Koo smosbas Aol J¥se /0) U glos
53 el Cl s els Syl ol S Sl s Ve
IVI s oyt e sUOYY el b

B goi K, -V Y

b 5 (y Larld) @ (s, Lasld) LY sl
eSSy ol Sl eslinal b akiped (305 e L)
5 sline ak& 4w s (!5 CR-400 Konica Minolta)
AN EVESREPLIS RHE PRt

> bl A=Y

5L K gl kgl asl iy S slad s
S 1) glehl & Sigde ryy bl IS 20
odes E3sal Uil YO Ly Glal cp 2t & 5 Sl
Shael ¥ 5l G b lakiges B S 13 e 25
LY s a8 5 55 a3 LB slad 5ol Ol pe

bl Jehow 5 4500 -4 =Y

A el LSS e L3 Shagh cnl g0l eles
5 (Y8 a5nd) SPSS i35l 5 oS b Laesls ol 5 oy 35

3 -Thio Barbituric Acid

YYY

e P N ¥ SH LIRCIR VP URSI L4 U LRI
6k e sl S Lse s Escherichia ol S
e YVl s 8 b I cele Y S
oS les > Staphylococcus aureus ol S sla
3 TV les s cele Y S 4 BT Sl Jgile
Sl S e 3 (g l8) jasie 5 S 50l S sle
- Sl a5 TV gl s el VY s 4 BT 55 208y
[Y¥] 5551 3

i sadsel pledKp bbbl —F Y
ol odly b g

Cagby —V-F-Y

L 038 Kt gy Sl aslil b oot S (5o pai sy
AOAC 5 il 3b 3l S sle a3 VoY gl 5o Ol
Yol Wi s .Se 3l

PH (5 xS o310 —Y-5-Y

FAPWEY L.m'ﬁjﬁ)'lpfh Sldie PH s g
Co e b Hgllsen oKiws s 5 byl Jbis ui
PH 5 ad S asb T e 4 adds 55 555 Voves
o311 51 sl 4 ys YO gl 3 e pH K8 L o
M3 6,8

P 3L ¥ Y

i S sl sad Sl (e Sl YxYXY Soladad g 51
el olaws 1 eslind b Lol i ol o3ls ik s
L slalginl Cos b (5,8 o3Il (e XT2i TA)
Voodslee Sos b oleensE sy s Sk TP LS
O ol e b adsl gl dos T gl b g S4LS
SaS L IN) mew b s eslanad 4l 0 e s
LYP] ds S alons Olaj 5 0 ooeis

RV { PP AU T

1 -Eosin methylene blue
2-Peroxide value



VY 3T Y oy OFY oslad

b e Vlog CFU/G Ll 036 iS55 TVC s
o 3l A LISM 5 J 28 cs S (gladd 503 TVC Ol
LISM+05%CPN  lawses 5 e sy
555 4 5l deo LISM+15%CPN , LISM+1%CPN
TVC slee Ol 31318 slo am o ¥ slos 53 (IS
Ci S bises 53 TVC jllie a5 Jb= 5 5500 b
ol Ogedsel Sl Aoy YL sl Ly
Sl Olie 51 IS oys3 b s (LISM+2%CPN)
S Shst Sy S Sl & 5p S 2k
G S SIS e SR 55 el Dl
B el s Ll s S e b g S
SIS S (TVP) OLes 5 ode s b sy ool
b aslie 55 O ped sl U S0 @ il 31 esliad L3 S
Lol gl St s ol s BB b 4 O 53l g
Slllas s elie mls [Y4] Codls Cillas ols 25
Loohen glatdy obsSb ds Jlosys 55 6500
Yo b tin S ci S TVC o) p bl O gend 50l 50
W Gl ol 55158 318 Sl a3 ¥ s (e 50

[Y’~ 9

= Control = LISM
B LISM +1.5% CPN

ELISM +1% CPN

TVC (log CFUrg)

0

W Oloebl glaw 53 w3 b S bl 5T S eslizal b
W (sb_u’l oSSl L):i.!t.:ﬂ deslie 5 (P</00) Koy

Cou g b Y

TS CNCH Rt P

2 Glme Do 4 bdisai pled TVC Olje 4 S
S eslizal Ll ((p<e/00) Bl il eSS ol b
53 TVC [l 5 Sl i 53 Leilad O send sal 50
Bgad (S 03 Ll 3 el S sl Ladise
3 Gt G Do b adly iy wsas 5 IS
s 4 (LISMH2%CPN) bl O g 5ol 56 ds s ¥
(#/Y% log CFUIQ) .y, xS 5 (\Y/£¥ log CFU/G) - iy
S el S5 o3Y sl olantl 55 15 TVC itk
S EASr se sp S el sl T
- g W b aglie )2 S sladi 5l TVE 505
ook a bl Ol el SU LG BBlse Loedd as
ialS oS Wil s onl a4 Ll e oS g VL e 5 G
Ao DS 5 4 e pol U [ L il Sl hab o310
LS 358 g L gl 03 S B e on o5l (05 S
sdalle S Smm 5 SV oS Ao Ll ol

LISM +0.5% CPN
BLISM +2% CPN

L]
<

9

Time (day)

Fig. 1 Changes in total viable bacteria count (TVC) in meat samples during the storage period at 4°C. (Capital letters
indicate a significant difference between the days of storage in the fixed treatment of the coating type and small letters
indicate a significant difference between the edible coatings in the fixed storage time).
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Fig. 2 Changes in Psychrotrophic count (PTC) in meat samples during the storage period at 4°C. (Capital letters
indicate a significant difference between the days of storage in the fixed treatment of the coating type and small letters
indicate a significant difference between the edible coatings in the fixed storage time).
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Fig. 3 Changes in E. coli count in meat samples during the storage period at 4°C. (Capital letters indicate a significant
difference between the days of storage in the fixed treatment of the coating type and small letters indicate a significant
difference between the edible coatings in the fixed storage time).
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Fig. 4 Changes in S. aureus count in meat samples during the storage period at 4°C. (Capital letters indicate a
significant difference between the days of storage in the fixed treatment of the coating type and small letters indicate a
significant difference between the edible coatings in the fixed storage time).
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Fig. 5 Changes in fungi count in meat samples during the storage period at 4°C. (Capital letters indicate a significant
difference between the days of storage in the fixed treatment of the coating type and small letters indicate a significant
difference between the edible coatings in the fixed storage time).
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Fig. 6 pH changes in meat samples during the storage period at 4°C. (Capital letters indicate a significant difference
between the days of storage in the fixed treatment of the coating type and small letters indicate a significant difference
between the edible coatings in the fixed storage time).
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Fig. 7 Changes in moisture content of meat samples during the storage period at 4°C. (Capital letters indicate a
significant difference between the days of storage in the fixed treatment of the coating type and small letters indicate a
significant difference between the edible coatings in the fixed storage time).
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Fig. 8 Changes in the hardness of meat samples during the storage period at 4°C. (Capital letters indicate a significant
difference between the days of storage in the fixed treatment of the coating type and small letters indicate a significant
difference between the edible coatings in the fixed storage time).
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Fig. 9 Changes in the Peroxide value (PV) of meat samples during the storage period at 4°C. (Capital letters indicate a
significant difference between the days of storage in the fixed treatment of the coating type and small letters indicate a
significant difference between the edible coatings in the fixed storage time).
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Fig. 10 Changes in the thiobarbituric acid of meat samples during the storage period at 4°C. (Capital letters indicate a
significant difference between the days of storage in the fixed treatment of the coating type and small letters indicate a
significant difference between the edible coatings in the fixed storage time).
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Fig. 11 Changes in the brightness index (L*) of meat samples during the storage period at 4°C. (Capital letters indicate
a significant difference between the days of storage in the fixed treatment of the coating type and small letters indicate
a significant difference between the edible coatings in the fixed storage time).
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Fig. 12 Changes in the redness index (a*) of meat samples during the storage period at 4°C. (Capital letters indicate a
significant difference between the days of storage in the fixed treatment of the coating type and small letters indicate a
significant difference between the edible coatings in the fixed storage time).
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Fig. 13 Changes in the yellowness index (b*) of meat samples during the storage period at 4°C. (Capital letters
indicate a significant difference between the days of storage in the fixed treatment of the coating type and small letters
indicate a significant difference between the edible coatings in the fixed storage time).
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Fig. 14 Sensory evaluation of meat samples during the storage period at 4°C. (Capital letters indicate a significant
difference between the days of storage in the fixed treatment of the coating type and small letters indicate a significant
difference between the edible coatings in the fixed storage time).
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ABSTRACT

ARTICLE INFO

In this study, the effect of edible coating based on Lallemantia iberica seed
mucilage (LISM) with different contents (0, 0.5, 1, 1.5 and 2% vol/vol) of
Citrus paradisi essential oil nanoemulsion (CPN) was investigated on the
microbial, chemical, and sensory qualities of lamb slices during cold
storage. The antimicrobial results showed that at the end of the storage
period, the lowest number of total viable bacteria (6.26 log CFU/qg),
psychrotrophic count (3.28 log CFU/g), Escherichia coli (0.95 log CFU/g),
Staphylococcus aureus (0.87 log CFU/g) and fungi (1.12 log CFU/g) were
observed in LISM+2% CPN sample. The highest and lowest pH at the end
of the storage period were related to uncoated samples (6.42) and
LISM+2%CPN (5.65). The amount of peroxide number and thiobarbituric
acid in the control and LISM+2%CPN samples were 11.60 meq O2/kg and
1.20 mg MDAV/kg and 5.40 meq O2/kg and 0.59 mg MDAV/kg, respectively,
after 9 days of cold storage. The meat color (L*, a*, b*) was also preserved
by edible coating containing C. paradisi essential oil nanoemulsion
(LISM+CPN). The addition of nanoemulsion in edible coating increased
sensory scores such as aroma, color, texture, and overall acceptance of
lamb slices, especially on the last day of cold storage. The obtained results
suggest the LISM+CPN edible coating as a solution for retarding the
chemical and microbial spoilage of lamb slices.
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