VFeY )ﬁ/.é,.f: Al 092 AR e)LA.JJ ;;}1;1\ JU& ML«.&} \P}L’«M
C \

Ol I @l g pole alxe (1]

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

o5 soke Al
P8 gl B Sove uilal b S 5 50 (AL 50 Do p s (ST Sdg S b0
SN g el

Yo.l;i}a- O 4\.>L.T.L:;;.- L;T.a?-‘) L;da..aa
‘-"J:'.] cL;lUMﬁ ;QLL.»JJP- ﬁ.\.]acl.m‘}é))j\ﬁ:.s r)l.ﬁ— AK.:«.;L} gé})jl.;s a.)&,i.'»l: ‘JL.FL ‘;.»Jﬁé.ﬂjrjl& aJ; g)L_l_JL:.\.»\ =\
(S Ol anb e 5 (5555LES psle olKls (e mlio 5 sl p ke 0aSEls (M o dige 5 psle oy S bl Y

Ol

s LS Al Sl

. e

slad wy o a8 5yls oYU Cdls Sl ey e s Lel el 185130 (Glo e 53 g5
. . ) - Pl sl

6LA.> BE] u'<'f9 CJ}S 0 40 CML\)J_’ )‘W&U} )J&Pﬂ:ﬂwu\}dhu ).14. j%«M}AJ;J&A VESY/¥/Y 5“‘{)# é)u
s 50 gJJ,:;SA.S}QJ J»L; éﬂ S A by sbasls CJJ§ IR ;\detju s ¥ VECY/E/Y Zj'j,-lg'@)b

hege 5 bl Aoy 2 VO (G5l S g puilal do s /0 (S5l S so bl O

(st candesl PH Jsloms ol 3l 50)  oland oS 508 Lgbauf}_) TPV I I ST RIS REIRE
VeV Gl 5s baese (IS 2l 5 Lo o S00) e 5 Gasien 5 K8) (s S (S
e 5l (K oty 5l g SakS il 5l Slasles S e SIS WD Gy Sy iy
Ggas b deglin 3 Lol (L Lo gl CaniS 201S e (6510655 Olay bl ax ST isls Ol (e S S s
PH candl s ol a5l L;J:_f}lg-w&b\wﬁ\djb-jwy&iﬁ «J =S 'LSJU"@K’.J""‘

_;L«:; U'-’-J:'G" g_)bwj AL LSJU‘*GK” 09> Lfla LA‘U}N Wl 6‘.&;}3‘9‘9 tAGJL; sloss c&:.d.w

S Y - Ls yb 5w go U ool osls i Lads gas ¢ s S ol
4 S bl ol Al g L ek 2l iy ladiged  JS sk i3 S o 10.22034/FSCT.20.139.190
I ‘) LAS g:’;.’.*“:’. u:"‘):’.\y‘-’ ‘(’-"1’ g Jlﬂ-“ .Uj.ﬁ QL.“SJS P C.,JL' - 3 w:’.lt’. ‘_;.’},S-:‘ )b. Jﬁj) DOR:20.1001.1.20088787.1402.20.139.13.7
. a e . . . - .. e J st
S bl 5 (ALE L PDlesge 5 gae Shss Sl oplaly Lol LS J 28 &5 4 . e
o < > & TR A Rahmati@asnrukh.ac.ir
.JJJ§ oalazel &_‘Jﬁ Qy‘yﬂ}u ﬂLw d)‘.’ﬁ.&i J"-‘; ﬂ\f‘ &:«@.7- v\.:‘};da

Y9


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

VEeY )ﬁj@"" AL 092 AYq e)l.a.i

ol JL0] 5 e L5 S (sla it 5 Las
S A b LSl e gl i
DS 5 wile Gas33lslse cnl ol 5 0ls SlaSl T L
Sbgtis 5> Yo s S 485 sl
Ll S50 5SS s Slae U Wpd o s kilwiS SI, 0=

[11,12] s C}’Lpl

el SLS 5 Olge 4y gl 5 108 Olesle Law s La Ll
4 adle 5 Lpd e gluadb o108 Sl ) eslinal ol
0535 55 5 Slomge 5 bosee sl sl LT 5 eslinad
ol by ol oS Iy il Ll el 5l e
S sl B gl Lt el Sl e
i) Kl o s 4 Ol 5 LS baes oS
Syzygium ) S [13] cl Al 4 5, Slades
5HGre YY=A) Lo o3Il L 45 (@aromaticum L.
Sl SPGB0 s (Mirtaceae) 4wl e ool gl
Bl g Sl ol alS e S S S
Sl (S WSk ladl and gl
sl s e St s Sl WSl
5288 Sl S b s S 5 o S el 555
o oS V0 o 530 S L VFP00 L ATAY glac kil
S S ladnd &g L oosd e il o3l alS
5 Sl 5 SV Sy 3 (S8l (SIS el S
OF Slizie 5 oS WJoaelS ale plads ssdb
b cbls L e cil Soue 3 5 (el o3 SUS)
S 8 sladilyr 53 Olg oo |y Seslad Aoy VA
10-0 5 Iyl 1y oo pilal 5l A3 A Ly a5 sl
[14] s o S5 kb 50 )85-B 5 il 5551 Aoy
2 Js5sl b a5 b St as Glas] ST ol
ol 5 el 15, 16] el el 518 als sl
Sl Phwge p me (Shp iy s SU tass
SRS g G55 p S il LS 5 s als

Y4y

aodae —)

e oab Ly 0 L S Ol el 3 (S5 g
S OF ot wl55 s w0 oSl ez qab 5 55 o
e ol (Rpos el a8 15 bl o)
b 5 bl 5 Sdee bl Wl Jsens (ke
b S5 ol 5 Lo 5D dapiln g3 31 o sz
S A5 (eS| ST b e (S5 g ol
w5 Gl 3 et S5 ol s
b o Sl 5l e 5 S Jelse 5 e il
[1-3] 5,8 o~ 13

3led Lol S ity p 5l e ee Sy lJppll
(Sl el 4 YU sl staasOlis S 3l =
FRNPE SR P PYRYCRNGEY b EE Gt | P i RSV - ¢
(JEsJe= dsb o 055l ke b Sl i
Ol andllee s 4] ol (goslh 5 (gilwe 3
Lolgelh Ko og Cilsp 3l w jes & Llosls
03,8 SIS il

Al b Gt (frean plend Gla ASE0B

S Kb sla S,
U’:‘"—qﬁ 9 ‘;7)‘)} C)L:Lc.& ‘6}w\ éu)l.a.;.? gc.\.i:ch\
sla il g Gl Jle ks s [5-8] sbs ol S
L o 3 Wogn (SIS (5l (glos 28 jsba S5
eV L S s ol 4 S 135 adllas 350
[7,9] das [l gilas)

Al Olgea Yane (Lepidium  sativum) _als oS
VO B S0 ssde els O LA s s e antlis 5L
5 sl Glics A ol b Dlhwss Ao
Sl il Gl s auga b o (S5
Sl Sl S b el ok Plese da (S



4444444 o Dl ge p s S Gl F bl

sy g 5oLl e

Casby 5 3l S Sle ampn Yo gl L (6l s

[18] s fame do 3 Ve £ 0 o

bt 55 50 a0 po 3T Y-

sgeasl PH Olpe 5 (BriX) Jshoms dolr 350 S liis
S PH 5 S5y 5l el L oss 6 Sioy
a5 51 e JS Al (Glgime A o Jlioms
bl s e Ve ) s boegad st )

[19] s 5 0k 2 5o Gt dl 2 5 50
ol sl eslatad b ooge 10 Jilie b g5 s i
Slie 5 A (Sl e e O b L gy b e
e Opsl Bl AE Ok s el
OL ol s 3sh oo Jols (5, S031000 (gl eslinad
Wl geke V5 0l s 8 sl At e b
[19] 55 050 J513 a j20 oo 0 355 alisls L 05051 b

5 Sen 03051 =YY

A Ghlesl s m e sl s s S A
Jslome b (S O3smm o0 ST oslas (sladi sl
eSS MO 5 O 2 s e S sl) el ol O 5%
PSS et sl LA G35 (LIS i 2 s
23 S Wle S Sl dny 5 BT 55 a8 2 s
e sy 0 5 Y e w sl sl rys YA les
2 S S ey Do 4 05 S oled A S

[18] 4 2,15 (Log CFUMY) 4 5ei ¢ S o

Wl u.:l.a)ﬂ—‘f—()
Lug ) BLl Ol Sde s Lﬁﬁoﬁ > bl
S WY rbu‘ Jl. Yo U Y. - 03 9dee 52 uli))\ \K

5 ds 23l oS ae A gl ladses S S

DL é)\.l.@i_v )}) \' j\/gf c\ )\wu‘;ﬂu}?

Y4y

e 5 et s sl S5y o Sk elal

A3, 8 bl s 5l e 3 e (Sle 3 Uk s

uuﬁ'jjj.ﬂy—"
&‘?AJ“"L'I\%._Y_\

bl b ki el i) Gilhe Sous oS bl
J-,:BUT Ol B ool S il ax s ¥ sles 55 Aol s

AL Dlse Sy gy 4 —Y-T

[10] OLen 5 852 oy ooll 5 Al 5o SDlwise
ol o 3 gl Ayl bl el sl oS L
0 a8 Bl a3 YO gl 5 pH 10 55 ) 4 T 4
5 M od sk S e S pll 4235 V0 Dl
WY e w8 il am s P gles 3 5 Al 2l e
Colg L5 edel s 4 Pl s 5 S sl
Sl A IS B sl 3 5 sduaien (L]
At S oS ) s e 0 ST (St S a8
Cele ¥ Sde 4 ke Of 2 e Ve s (Tween 80)
doy3 N 5 e VO /D) S il e LS >
wE Glp S dile 4 (e e

Ao S alsl dled cay Sl il
D e a3 iy YT

0350 4 slal e (KA g sde Are i
Dy KAy e 180 Jold 05 S e oS Ll s
VO ol s sl bl 05y A J gl
omlal Ao ys VO (gal- Al Jskees ¢ bl Ao s
Jorel ke OT £ bl o3 ) (sl iy sl
4i3s 0 Do 4 b S g 5les S s J S Ol
& e 3 B b ol lueslel e



Acidity (2/L)

VEeY )ﬁ;@,& AK 092 Avq Q)ij-'

)wdﬁwél)ywﬁ)loau;wlﬁx\uw
G op35 b Jgamas 5o PH 5 anited Ll

oeass ol sbasl by s a5 [21, 22] .»dea

Storage time (day)

u Control m LSSM+0%EQ u LSSM+0.5%EQ = LSSM+0.73%EQ B LSSM+1%EQ

0.7 1 A

Aa a
06 | Aaaadtaada Aaaadiy,
07 I T

0.5
0.4
0.3
0.2 1
0.1 1

1 4 7 10
Storage time (day)

u Control = LSSM+0%EQ = LSSM+0.5%EQ = LSSM+0.75%EQ s LSSM+1%EQ

Figure 1. Changes in pH and acidity of strawberries
coated with Lepidium sativum seed mucilage (LSSM)
containing Cinnamomum zeylanicum essential oil
(EO) during storage period at 4 °C. Significant small
and capital letters indicate the effect of coating type
and storage time on the response, respectively (p
<0.05).
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Figure 3. Changes in fungi counts of strawberries
coated with Lepidium sativum seed mucilage (LSSM)
containing Cinnamomum zeylanicum essential oil
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Figure 2. Changes in total soluble solids of
strawberries coated with Lepidium sativum seed
mucilage (LSSM) containing Cinnamomum
zeylanicum essential oil (EO) during storage period at
4 °C. Significant small and capital letters indicate the
effect of coating type and storage time on the
response, respectively (p <0.05).
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Figure 4. Changes in hardness of strawberries coated
with Lepidium sativum seed mucilage (LSSM)
containing Cinnamomum zeylanicum essential oil
(EO) during storage period at 4 °C. Significant small
and capital letters indicate the effect of coating type
and storage time on the response, respectively (p
<0.05).
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(EO) during storage period at 4 °C. Significant small
and capital letters indicate the effect of coating type
and storage time on the response, respectively (p
<0.05).
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Figure 5. Sensory properties of strawberries coated with Lepidium sativum seed mucilage (LSSM) containing
Cinnamomum zeylanicum essential oil (EO) during storage period at 4 °C. Significant small and capital letters
indicate the effect of coating type and storage time on the response, respectively (p <0.05).
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ABSTRACT

ARTICLE INFO

Strawberry is a non-climacteric fruit, but its high post-harvest respiration rate
results in a rapid spoilage at room temperature. The aim of this study was to
evaluate the application of biodegradable coating based on Lepidium sativum
seed mucilage in combination with Cinnamomum zeylanicum essential oil in
post-harvest protection of strawberry fruit at 4 °C. Strawberry coating treatments
included control sample, mucilage without essential oil, mucilage containing 0.5%
essential oil, mucilage containing 0.75% essential oil, and mucilage containing
1% essential oil. Physicochemical (total soluble solids, pH, acidity, and hardness),
microbial (mold and yeast), and sensory (color, odor, texture, and overall
acceptance) properties of the fruits were studied on days 1, 4, 7 and 10 of storage.
The treatments containing essential oil had a positive effect on post-harvest
quality of strawberries. Although the quality of samples decreased by storage
time, compared with the control sample, mucilage coating containing 1% essential
oil prevented severe changes in acidity, pH, hardness, fungi count, and sensory
properties of the samples during the storage period and it was selected as the best
treatment. In general, samples coated with L. sativum seed mucilage containing
C. zeylanicum essential oil showed the highest overall acceptance compared to
the control sample due to low microbial load and preservation of texture and
flavor compounds. Therefore, the edible coating based on L. sativum seed
mucilage and C. zeylanicum essential oil can be used to increase the shelf life of
other food products.
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