A Cwdld g 3 s (559U 9 (59092 34

Oty goud Do (5 )Ll ColeS' (g9, Sl 9 (pubgl 5L 1

ol Alane 0,5 W) TS e O ol
Pebst ol gl o e 5 (65,908 02513 (LEL ple 09, 03 ) it IS il
Rebgr )b gl e lio 5 ()9S 0353l ( GLeL pole 095 okl
Rz e ) gld (xb glio 5 (55)sltS 0aStil ( JLEL ple 09)5 okl
Ry o) s (xnbo wlio g (65,5l Sl (Ll psle 09,5 Lokl
iv.zare53@gmail.com: Jgtus st 5*

SR
Y gamo Sloy)lil yae iolidl g cudld y jl s Gluls ials o was ol lesdy ) dlge I alaiw] pudl sl Jlo y
Sl S (59 Kol g pangl ojlae b gy slainds alojl dily e 1> Bl e golae (pyte (55l > Sl
OleS 5 Jols 1a)gSh .85 plonl WA Jlo 3 )15 dws b (Bolad S g5l B )3 )88 ©jgody (e godd 000
oo e ) ooyl loj g (Udg sl Sl 0)lae 2 1 )5 YIVD 5 cpyglojlas 1) 3 p)5 1N ol canld) s
)8 il dayd WY (glod b Ll j0 505 Fr o &y g g 5 (6150301 (g5loLol 51 LB ol 53 sy p 350 Gils g (g
& opeling iy (B Aoyd bl Slhe b el bl gyl Cledbl gy Ve alold @y Sloj dls e s )3 5 03l 1,8
b Jl Glie 3l loj s S b gls (ol 035 (6550311 (TSS) Jglore el slge o (TA) (igal s JB JS s
ald log dw o & by (59 (IS Lo)d (ieS Bl (il TA 9 & (pelig Clio g LIBITSS 4 )y pials do)y
397 3 Sale o )las g (FIFA) s jo) )3 rasl ojbas & gy 33 TSS (508 g0yl it S5 1o Sl 5 sl olas
e 5 (VVEY) plesw 5oy 53 cpdagl ojlas g (W/R) (ylylol 51 b jlass 53 & ppmaling oy 092 6yl (V/50) ple
oylac I odlinl el Cunds gulis 4y do g5 b 3,8 IS jebods 13,3 ssmliie (VE/R) (oI5 Ll 5 LB o )3 35 o ped god TA
235 o ey (o yedged ogre (B Hle g S Slio 39y Sz 3 Silx g (o]

& gpeling ¢ gyl Sl (el ) Gy peill 2 G (0314

doddo

ol e 5 ol pl 55 (6 ey o (53l 55 (S 45 A Slaer (S dass Slbogsn | (295 LS yo
OlS yo Lo lgis CoS 09,5 (nl (ato g olaBl g (55)5laS Seuld ggaome L3 ) 0jg el 46 yebdy widlioo 2
Hde Jdods a8 WSl e awliy; odlgls slael 51 S (Citrus Limon L.) -y yuised .(Bousbia et al., 2009) 545 0 aslis
il 3l g yos g 0392 dpalud (slmogeo S (S (2B 5 29,50 Sla S gy 4 Coslun 5 Vb (Splie clled ol
o5 Ce g aalS plpls bl o 0l 008 pne Cawd & ey U Gy dlsyo 5l oy judsed Gluls )b ol
5 ol (o 3l Wlgs & 6l y» (Renhua et al., 2008) 33,5 o Cgmxe wte slaills 5 (S o)) a8 sla Si
3 oslatwl 3T glaJlo 3 10 395 Jpazme (Ul oo (ol oo Slgi e and Al ) ogre (obowisn o Culld Cae yuo
Cosl 0 zolae (65)5liS CY guasme oMl 5 CapeS Lais 5 adldyy I gy pos RIS e )0l Glpiedr ) LS 5
(Lanciotti et al., 2004)

slagilon J5S 5 )0l pee (131> o3lal 3)90 (b CLS 5 09)S (530 1 g (n 008 29yl LS ojlac
Caols JoS15)5 5 Jgoss alax jl 0550 slgo (1391 s o 4y oyl ojlas &5 (gsboay Atz £l Y o il Sl g
5 (WAL (o Ken g s Ulils) 3,5 o )8 solitwl 3)50 0058 Jgaeis edle laie—ay g atih Sl WS 4 o )Bus
Blodly L calisee coligdiog . Agud by Cudld p 5l uw S ial33] g lnogae a5 395 dlud LialS oo g5 o S Cpmends
g Wogse SV game Cuily | gy yos 5 S S Sy dgute ol (s S5 plgisar ptagl so)las )8 &S

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



il 3 51 e (5598 9 (559092 30 A

5 By 090 il 3l e S S dgnte ol (gilhd ptagl 0las cisls sl (VWAF (ol San g UIgs) o gy 5o
S G5l ol & Atn oty 5 o 51 dn ol dacygegnsich b oS polis 53l b okl 150 (b
9 48 ghaw il ogre CuisS b (S5 b e I3l (Sl solew plp ) Caeglie I3l Sgeyem Slge s
Gollasls Layl5)3 ol a5 o lares sl 2y adé )3 o e il g 03 LS po dlan 1 LS )5 lie U35 53, YL
Jyd w515 g K9y 00 o 5l 055 Sl laculed il cde @ a8 cul cpl ol 1505 cblse 51l oad 5)l55 855l )8
Eshghi et al., ) (slaslas ,> (Norrie and Keathley, 2005) 15,15 1, Slge 5 (olowd (cladgS ils (o)lse 5 g 25,5
A e Y S L (pgis polibsSl) by Sl ojlas L sablag sl Sipog 5 o 125 bl (2013
(Kamel, 2014) ;%5 (glasllas 3 .ol 03,5 (555 sl 50 (g0 8 CapeS ilS 5l 5 Lain Loyl Lo )3 1, ogue il plSociul
25 315 )5 (g 2350 330 5151 53 Lol B3 Sloslsl ol 5 s i ]y o3 el ol o (gu S 5
I gxe ialisl ko s ke g dwel 4 a8 Cons (Jolome dals dlge jlade wgme dlud 1o yd <59 Ll Moy I edel Cony
23 4 SapsSol dpul (g5 5 Ol sy sl 5 HB Sl IS di0)> 0o s S0 g5 3l 351 Slajlil 0y Jbo
ol G e polsl pypat il ) Sy Sl ojlas | Ll oyt adllas ol 55 il SaalS Galises slalagi 3 65 sixe
Jsb > Cubged (&S la Sy i ) OlS S Glsisa 2l S g oyl o)las J p plegl ol

sl I,

g, 9 3190
o6 el 58 aSitls L2l 03,8 oS.lefl & Aol 5 45 8 it 5| sk eloyn 53 s ymd (slaogs
ol 3l paseie 0)jg 9 M (Blo Bl by mle o)las o) VF 1 Gy 05 (6)0S5 (S bl )3 (plar )3 g bgle a0
Joloe e ol Cawnd 45 Sid olas e bl g s ] Cannts S o jlac 559 B o3l &)l Mo yguo 4 )] 5
oMb g dbee Caa il 4 )5 YIVE cdale b Lyl s oylae Jolore 5 i 00,5 oV clale b agS OW9T o lac
WA 03y 58 4By Ve o 4y hoguo

Suid g (5y9abgl AbBI Vel ey 503 sloog,S g ab (bl Il S B Wogee Sl 0g)S S bl > imgR ol
oy Juolsd 3 g m5ais Sloylil 5o, ¥Fe o 4y o5 il a3 VY (glod )0 g 00 (glisdinn (Sl sladivn ) oguo i
b 2yl pj olie HLS5 59y Ve
24 ¥ iy Rl Glise e gl b ploxil )5+ /e 0N B b Jlos (6955 bawg ogse ()9 s xS0yl togse (g RS
3 03y Shels oy cdgl 5 4 drgi g Bad (i g Ll Slo)lil 0)gd (b 5 g Gtalef] £apd 3 Jlesi e sl b ogie
23,5 Aol V dlayl,
\ akal,

adgl 09 — wsl s

59 phalS Jsyy = x 100
gl 0js

sobiia eyl (sl b oolitel (B126012) Jno Jlioms yiogiS yb) ol 5l Jgloxa dals lge s 5ol sl s Jgloxa tals slgo
Sl dxiio (595 32 1) o (S0 las Jsloma Sl opkd Sy latio Ol b 0lSisd (135 jhio g At y2 slogre (Sl Sl g
2)5 CBIE (pSG Ao )d sy 048 (6 S0 )las Joloe 42 )3 Cud S (I )Lad b g ) yiegiST )8,

Oy @) pac Jg a8ty — Y€+ oloygr oead VW U VE — ol (SUEL ogle 8,508 (ymoa jlga



9 Cwdld g 3 s (559U 9 (59092 34

ojkd 93 Jol> Joloeo 4 b aiSey) )] S 53 050 048 Bl o)las I g Vo polate cl sl i0gml i BB gl
4Sloj 20,5 25 Jloyi <) g0 b s g 00b a8l Jlaiie ST s Vo g SWolid plgie 4y a0 > S (i Jgid Jsloo
2 Sl oS (e ©j90 0 gl 5 Wb (e (Bpaae dgu (e ile (Bl sl ¥e dgan )3 938 Ly e (Fygod Jslke )
23,5 oalil ¥ oabasl) 51 T sl deloe (gl 50 b ogee Ol i ueV e e

Ol BB S dtiw] = 8 pae dgw pox> X o[+ FF Y all,

Gl i Vo ogpe 00d Bl o)las (s Vo sl sl 1 e 53 (reling (5503 skt 4y 1S pgSl
damilns (gly b 15 (pdg) (6 S S5y 2935 U oliy 9 Sl o0litl b g 4 doyd Sy il Jglome (o g 9 9 yhaie
35 desloee ogp0 Ol sl e Voo 5 S e s g Vel Goolo 3l ()l digel 2 50 3250 & (elig (e

& opeling = (Bpae ply jod b o X/ ¥ aba,

Al g ol gloj et Sl 5 Sl i ped godd (Sl 3D (b (ay )90 o &y bguye (uily)ly 4 o8 gl (bl
S  (pSles dulie gl 392 I gie Jgdr ) 0dd (6ySoilul Clho (oleS sl oyl plej g (e j S8 5 Jilie
Ojg Wl Loy cp e (8L GBI lej (b 3 iy GRS o) & 35 Coge cal 4 LT lej g ) SlS 5
392 (50, ol g 0 Sl g gl o)liae aald o dus y2 4y byye a8 g o)l pla 59 3 ol Yo 4 by
syles o &S ()RS g oy s 4 a5 Db LS Glpss Kgy ey b Gl Ty (gl e BB bayle plw b &S
oyl 9 Sl & s (5 (5 LRl ol e lagles pl 53 At 003 (5 sixe (s lol M Sl g 0 lae als
Y Jgde il

GBS e god 3 TA 5 pymsling hiwe o )oyll o Lials81 b & 313 ot b Sl dulie 51 ol gl (sunyy
@ bl oo 5 (s SluS i sladele GhiSon i cu aogie 3 bl oliee (08 plo S5y bl o aSeysba <l
290 (WEY) plis 595 50 gl ojlas 9 (W) o)Ll 5 I3 4 bgupo o sedd & moling (i o 292 &y90 ()
SBM oo ol b 45 52 (F/FY) gl olae g (FIYY) sald Jlas ) ()1e55 ploz 5oy 4 bogye b & btz (2508
oo 5o) & borye 35 TA (1S 9 (V) )Ll 51 U Jless 4 bgipe (ped god TA (pjiiir I L ) ()l gime
wieest 39) 50 dagl o las 4y by TSS (a8 48 590l | (S qulis 358 Jolomo ol Slgo (sl 392 oo plos 5> loll
Iy oo gime OS] cizssly 1) TSS sy 395 a5 (5,10,L5l Jsbo 10 bajlad ple b aS g5 (o l0,Ll o> jgy 50 s 0)liae 4
Joloe dals dlge oliue Lais 5 gl g Sils oyliac a8 3,9l oy (Y+VF) Kamal 1) gols o) il b olis (bl b |
2V Jote 8l Gials SLL Gy Ve 3 Jy cudly (Bl 609 pliew S9) B TSS lise (I pobo 4 8890 JUp 0ge
S s S sl gl g guSIB Ilgl 2> Sl o)lae 5148 (WAA) (iSan o 2L, bausgs 00 plol g,
duopd a8 0l S sdel Cauwd a4y ol Lol H1y8 byl 550 LSS jo,V0 dlols w1y (g lo )Ll oy F e e y> Job piSiily ey
@l p b o 8l Jials oSl dol i 5 gl 5 BB sl Blio )5 5 Gl Jslowo ol Slsa g (59 2alS
sl ol 5l (So contngl g Sl o)las L bogee (9,8 o a5 o> Lt gy ol ool s & gl bl o il gy
Slaio Syets ()l sne ysb 4 ol L oad Jloss sloogie 1> 45 > ) & Blo Cyed 0 ()B)L) jas S caslio
) 3T & 090 layll 093 )3 olonbgSused

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



il 3 51 e (5598 9 (559092 30

¥

O godd 413, 53 (w2 390 Ol iyl 325 S ) Jgua

(MS) cloye oSle 0 a2 S
TSS TA © oty gy il dop (DF) (S.V)
v/-0® VYD ** AT VOV/YS ** ) S
o5 Yay/sy e FY/0A ** FASA/AY #* Ml b
VIVY *# -foy ** VS VFo/sY ** 5 Sl glos X s oS 5
.I¥5 I iy N e s
A-a YIVY vIYY YIYA - () @y >
il 2o So g gy Jleinl daw 3 s)bine i 4 T T
Otdged 33 (p Dyge Slio p )Ll Gloj g s oS Sl (ke duliio Y o>
TSS TA < Oelig 059 LialS Aoy Sl e (s OloS )5
(#Brix) (mg/100ml) (Mg/100ml) (%)
by 354 /A - Sl 5 s
abep /sy VYD dy. /ey 9n/s¥ Y.
Ay Eyy/va VAT Cya/yy Y. ol
3 /¥y fe/ay /vy Aev/as f.
ds/eA Bya/ay BCy\/y 9/v0 y-
abp/aA E\Y/AY abyy jpy EYAIAR Y. Odiagl oylas
ACA/AY fe/va /¥y By /Ay f.
BCA /A Byarry Bey\/yy /04 y.
ACA/A dyy/A- ody. /sy dya/. v. Sl o)las
cdy /sy fe/.v YA fy. vy f.

(0S3l3 gm3l) 35,185,550 b (gl e gl o> B Jlain! xdans j3 (el blodd 51 gt o 15 S yiie gy (sl (slapSile

&

S50 Jy 0900 (ol S (Spmogy 22 Jers 9 odag] ) loojlas 13U oy ITAS (0 5 p (02 g ( g
Ol 3l 6l oKl ( SLEL pols 0 )UST (eomiy )3 003 1))

il ragl g 135S Igdgl (> Sl ojlas ST Lo (03l5 gy g (99,2600 (el pee B e Rlaes cp (2,
VEO-YOA A (gli glio g psle 53 gl 5 Limgls 4t gy il o )3 Job (iSidly JWi5yy (S slo Sy

gl olas (29)Ssond B3I oy WAL L sl 5 1 ((SasS e o lnlad g spdiye o (hme pllals
A=A F Ll plie mlio g pole (sba jingh 4 i . 3gle Luw )3 39390 Salmonella enteritidise PT4 ,, <l

Bousbia, N., Vian, M. A., Ferhat, M. A., Meklati, B. Y., Chemat, F. 2009. A new process for extraction of
essential oil from Citrus peels: Microwave hydrodiffusion and gravity. Journal of food Engineering, 90: 409-
413.

Eshghi, S., Zare, M., Jamali, B., Gharaghani, A., Farahi, M. H. 2013. Vegetative and Reproductive
Parameters of'Selva'Strawberry as Influenced by Algaren, Drin and Green Hum Foliar Application. Ag
Commun, 1: 27-32.

Kamel, H. M. 2014. Impact of garlic oil, seaweed extract and imazalil on keeping quality of Valencia orange
fruits during cold storage. Journal of Horticultural Science. Ornam. Plants, 6: 116-25.

Oy @) pac Jg a8ty — Y€+ oloygr oead VW U VE — ol (SUEL ogle 8,508 (ymoa jlga



ay Cwdld g 3 s (559U 9 (59092 34

Lanciotti, R., Gianotti, A., Patrignani, F., Belletti, N., Guerzoni, M. E., Gardini, F. 2004. Use of natural
aroma compounds to improve shelf-life and safety of minimally processed fruits. Trends in food science and
technology, 15: 201-208.

Norrie, J., Keathley, J. P. 2005. Benefits of ascophyllum nodosum marine-plant extract applications to
Thompson Seedless grape production. In X International Symposium on Plant Bioregulators in Fruit
Production, 727: 243-248.

Reuhua, H., Renxue, X., Yummi, L., Liming, H., Yorgjie, X. 2008. Effect of preharvest salicylic acid spray
treatment on postharvest antioxidant in the pulp and peel of ‘Cara cara’novel orange. Journal of the Science
of Food and Agriculture, 88: 229-236.

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



il 3 51 e (5598 9 (559092 30 it

Effect of thyme extracts, algae on the storage quality of sweet lemon
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Abstract

In recent years, the use of biomaterials and plant essential oils has been proposed as a new idea in reducing
post-harvest waste and increasing the storage life of horticultural products in developed agriculture. In this
regard, an experiment was conducted to investigate the effect of thyme and algae extract on the storage quality
of sweet lemon fruit in a factorial form in a completely randomized design with three replications in 1399.
Factors included treatments (control, concentration of 0.14 g/l thyme extract and 3.75 g/l spirulina algae
extract) and storage time (0, 20, 30 and 40 days). Fruits were first measured before storage and then stored for
40 days at 12 ° C and in three time stages, 10 days apart, data were collected and recorded. Traits such as
weight loss percentage, vitamin C, TA and TSS were measured. According to the results, with the passage of
storage time, traits such as weight loss and TSS increased and vitamin C and TA decreased. The lowest weight
loss percentage was related to all three treatments, thyme extract and algae after 20 days of storage, the lowest
TSS was related to thyme extract on the after 20 days (6.48) and algae extract after 40 days (7.65). The highest
vitamin C was observed in the pre-storage treatment (11.9) and thyme extract after 30 days (11.47) and the
highest TA of sweet lemon was observed in the pre-storage treatment (16.9). In general, the use of thyme and
algae extracts is recommended to improve the quality and longevity of sweet lemon fruit.

Keywords: Essential oils, post-harvest, Spirulina algae, vitamin C.
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