Iranian Society for

Horticultural Science
ol 2 SLEL pgle eif

OF-VDPAL Y loaxao Vo lad YT al> 10l SLel (508 g pole alxs
pgh dlde

ST 39 2 (L) dwwl SO pig) gno Thols Sl g9 31 i ylowd il
08 ) Cuited S g 35 09w0 (I 1 ST (Sl T Cadlad g 3 luowst 959 38

sl yLil 0499 48 (Physalis peruviana)

The Effect of Postharvest Treatment of Gamma-Aminobutyric Acid
(GABA) on the Physico-Chemical Characteristics of Physalis peruviana
Fruit during the Storage

P98 M 9 T (g3l (e [T gue Lo podE T (08 8 o (goen (L L
Ol el (oodbul ol3T 61Kty zgmly 9oy ( SLel pgle 09,5 )
Olnl gl oMl ST oBasls gl 92ly (ol3e Cutal 5 jlub (55,5LeS (Lamg3y 09,5 .Y
Olnl b (o) gl olRils ¢ o )lb gl 0aSimghy (s pslid Cay 095 Y
Olrl gl (oMl S5 olStils czgumly w2y (i glio pgle 09,5 ¥
Ol ez AVV-YFAYO! . sy Ggaio oo gz ol ((65,9liS 0aSlisls ¢ SLel cwdige g pole 09,5 .0
.@bdi@pgu.ac.ir  mehdi.hosseinifarahi@iau.ac.ir) : s 5 o «Jgms odinnngs

VE VYV : 5 iy o )b VE-VFNA edl o g b

oW

Ed A4

5 i plez dezg Jdoas a5 cl Jlad )by slogee (Physalis peruviana L.) udlwd b oo, ciy Sy ye
3 505 b Slidos (586 g wdloe (2UsS jos Shls wia iy ogee (ul Cnl 48T )15 Az g5 590 sl 25,
o b ib ks » JyeSl 50w (iales] jsliie oy el 28,5 50 T il Sl ey S5950 508 A
Fpochon 10 51+ B 00) bl Sy i il LS (sla bl e o o 55518 ot a5 Y |y oL
5 (o3 Ve (g Cugboy g (gaandin 42,0 10 (slos )3 ()l 59, V) 9 VT V) mlas ¥ 53 (oIl (e pgo 958
Olts ol Coday @l g (25,6 59,5 & hile S el 59 )0 0500 5,00 S5 el ) Sy Al s pgs 15258
Ot 5 09 yS 3oLl slaogee 4y Cad (5)00)L0 0555 Ll 5o LB L oo e slaoges )3 ()55 2l (e oS Sl
oty oo Lo b duglin 5 S5 26, aals slooges ;5 o)l 5, V) 51 ey (doys VYIS 5 LiolS lme
wlo Hlis ouis Hlowd Grogue ds Comd (5505 malS Jlejlal 0,90 LL ,o LE L oo jled sloogus <l s Sl
Olys L 0 )57 0 onaliin 5 ()b walld (slooges )3« Slojlil 59, VY 5l Gy (a0l piiion 455 5o
JSSLIS YL bgeand aaSTis o slag T Codlad (liee (0 iy 0o (20lS (5l0 gime y5b 4 1) Sy
5o 0 oasline dalls sleoges b anwlie o LE Voo Lo VO L ool jlows sloogro ;o jlaSTyy obyeSul ¢ lasTy,
98 0 iy ullid ogee oS Lad> gl Yoo (e 10 cale o LI cllo Sl Gy 9215 ol
STy SleysS 5 a1y JSLE GYBIS igomngs b5 Sy 3,5 sons oL 1500l sl o3l

40N

S5 Sogs oy i il 51 S Physalis peruviana L. ole ab L oo,y iy Swg e lon b udland
WSS 5o T YL adgs oS ISl b o)l a5 (Valdenegro et al., 2012) ool oo YU o ,Slas g g s oy oy

[ Downloaded from journal-irshs.ir on 2025-12-14 ]


mailto:mehdi.hosseinifarahi@iau.ac.ir
http://journal-irshs.ir/article-1-625-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

ohlen 5 >

2 o) B 05Vl S 5y Joame a5 0 (B slalb ol Jlawl 5 (Lo mbo o ol 5,60,8 <Ll
@ 3l 2L wJlags (Valdenegro et al., 2012) cowl a8 5513 -l loailsdS 51 (6 b a> 95 5,90 « Sz slo,l5L

sy D30 & oges oS sl 50 5553158 ¢ L Ll (g g T Slelis | 0 gz G0l sagt 5 (SR 0
Jdo s as el Jlad )by glogus madlnd .(Valdenegro et al., 2012; Pereda et al., 2019) auS oo 0, bl oyl yo
Slr ol wilsd 5 (oS 5 o orslty € 9 A (lo (rpaling) (2138 (25, () 5 52 onbo 5 5hae) S Jgils | ol
‘Lm‘:‘yla )O oéLn.._w‘ 6‘14 9 LQQYLA)LA 9 me)_w ‘L:eu...._..o &‘y‘ A*Q) )é w.oﬂ,.b 090 U"‘ ;.\JHGA 4.._‘>L._..u ‘Sm)Lw
U ol ol S g pab g hae L 5l (Yildiz et al., 2015) s oo oolaiwl OMe dile o 5 boses Lo do iS55
0 B omeling 9 € (reling innd aiile (Goms Slge A (rslg 90 5l (6% aie 050 (]Sl (K03 4265 4 (390>
).Ia.J )Q 85L uaDL..u u‘g.«.cd.: U‘?“(SA ‘) u,u.JLm.d 0940 u_u.»?.v g.i.v) u_..u‘ JS Jj.lm ;.\.AL‘> \315.»0 /\() 65[} 0940 u.!‘ J_...:La
Mo b gy (25,6 Ky a5 w50 S5 o5 (Sloged S5y 4 S5 Al oS wig b oo cilop Siloj lpogea 28 S
(Yuetal, 2014) asl ooy a0 5l yiow Eols 4y Jg 009
.(Soleimani Aghdam et al., 2015) 594 oo adgs (p,SamnSToo ol cdale § a3 2ol o Sas Lo )8 oyl sloo

LB sl Loy aS ol ools lis 8 )3 olowl Ul oguo colilo 3l gy St 0 LS J1 cw )y johaie 4y a5 Llighy po
ol (pabs g jlac ( Jgi8 SLLS 5 glgione ‘@lwt@uT Codled 3y g (0gun Cowgy) Camgy plSowiwl Dgugy jo S )ub
Laas 6‘;» ‘) LJlf w‘..)):um) AJJJK U‘M?]‘: L)J‘ Sl 00 O% [ u,u.{b[f MCLIj ails J\J)] s_ia) lelb ua.>L.u 9 MBL:
.(Nazoori et al., 2020) wsls slpiey Ul sbogs (5, B wile iol38l 5 25 Sliogas

WD gy 03,95 i o3l Slacam 3 s len la Sl 9l 5 (ol logd wg) 2 LB ST 6,508 heg 5o
stz e BB jeb 4 aido Ve Do 4 LE i 06,8 Lo Vo 50 (o 00,95 Sladad (5 5abbge aS by lis gl
y3b 45 (SOD) 55 gounsd 3| py 5 9 (CAT) HYLIS sloes 531 Cdled e ol 1 ogdle . 0iS oo (6,5 gl (yainslose Wi,
A Ba> (ROS) 5nST Jlad sladisS g ol Jlge (PPO) slaesT Joid Ly codled o5 Jb> jo ccdl iolidl o5 LB
o555 Skl Aoz 1S Jlows 0 5 28l £lS s BB b 41 03,55 b (S (55, b5 S 05 (eipen

. 1 of 1 a . a &3 ta e . - - - e . Y <

Tillsgel ¥l b codlad ol ogdle o lae 55 gtimgine bytad 5 TS Lyl T 50 ad Wigalls o gyl
Gao ) b ol33l da 3 leo b o zudls o5l oo 0 5 sla a4 (GLUY 5LIS15-3 -1 B 4 Y(CHI) ;Lueus «(PAL)
39y YA Saedy ugamdis a2 30 G slod ;o L Yao Lo # 9 F ¥ j0 00l jgabge ol slrogee oiwg} o (etal., 2018
3,8 ol sty yles 1y SlowaS 5T cudled 5 0Seigds oIS Joi8 lime ¢S Joloee sl olge o b a0 oy 5V
Soleimani ) ogi oo Slo)lil 0,90 Sae jo CaaS Lds o G b Jlocings S 5 S Glais 4 S 5 ]
39, V) Soe 4 GBI gles (o ouds (6l edled sbroge udlo 5l e jes cdgh o (Aghdam et al., 2016
.(Ghasemi and Alizade Salteh, 2018) ol 05 (e

Mwb}job) o)ﬁo& ‘waulﬁbbﬁ&#wﬂ w}‘)ﬁ‘ ‘-J-A.IQAJU»AJJ[_&MJ 090 M_MJ‘\))J)“)MJ)A.C
)I 09..»(540 Jﬁm wo.»s u.....bls u.cl.v J'°‘9-C U"‘ ] oL95 \)9.....'60 6..&....: 90)9 uw.mlf [ e aS ol.:) g.)—‘ 6‘9...790 9 u’l'“"‘
5 o0 ] sl a5 (e Lslge Lo le jslaie ar g 035 (aUsS Sl Sl ey yes SIS Jsmaze (nl o5 o]
Cardenas-Barboza ) cowl oas eolaiwl S1)s> slo g dlox 5l (goasin sla (og, 3l g so Wogas oS rals

Escherichia coli -f Salmonella typhimurium -v Staphylococcus aureus -¥ y-Aminobutyric acid -\
B-1,3-glucanase -A  Chitinase -v  Phenylalanine ammonia-lyase -#  Listeria monocytogenes -&

fo¥


http://journal-irshs.ir/article-1-625-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

V1) FIAL FeF lodmio Foylais FF als 5lul Ll 5558 5 pple alme

ookl clais 3 )18 s 0,90 il Jlo oS S il sl e slas,sld sl jo e, (0l 5l et al., 2021
yebaieds (358 Cdlae a4y az g5 b .l v oolaiu] udlins og0 (59, 555U a5 ol dinz LS LK o 5550
A bl (ild 5l e 098 (b SlaST ] e i Jloia] Cogii 5 28

Bigy g 9lge

Oley 30 0gue 8L Shs lie g VIVY b ali) o5 40 blo e K5, L Eob al> 0 90 j0 dlid 5o 9o faco!
YO+ o lsy log o esme il i i 5 VFA pabs Lasl ) S5, o0, g (UK olyslsS Qe o/o Y il
i o sI9) i Sl i 3 5,5 SIS | et Sgn & (58l 5, ol (JISlyolS
13 oS o) ey yZaS 55 Bogss mw Ao bl B0 by s bl 4o wdly OYNTA LLéLax Job o ¥o/- VA
Sl iacs e oSl 4 (Fapocs b 45550 | 65l gz blin| Sale, b 5 e alser ol
o2 ol slaogee 5 ouds Bl ClgiSl é 5 (S ool oMl G5 (lb o5re 5 48,5 18 a1 350 Sae bp oge
10 51 ) Jol U Jolome alideo sloedale 45 (i slb oo -bio bl b loss Jlael gl i yom 5 ol
250 9,15 Y 0 ba,les ) o colwl dals e olgie 4 yhaie O 5l g Wod jgabbgé aiBs O e Yoo oo
S By 5o i ) Gy 5 Wah (5 Zugb; BT sled ;3 (65,18 L e 9 (0B oolitul oges Sae Ve 1SS
e 5o b yiehly (o) jsliie 4 Wal ()leSS 9oy Ve Zugh; g pugradis 4210 V0 Gled 50 59, VY e 4y B e
238518 2bsl 090 9 0t )5 Ll e oges (g, TY e )
il 9yg0 s polyly
o910 (39 Gl

gl 4253 V0 (glod 50 (550055 59, YV 5 VE LY Sl g+ (slagg, 5o il (2355 b el 05 (19 SRlS oo
(Hosseini Farahi et al., 2018) wi Lo adsl ()55 4 Camd (39 Lol do o laie @ bl o 5l

sl (59— (9
ogee 039 S (1) = T X\
sl 039

0940 (5 gy o )0
Taghipour and Assar, ) o deslse ao,d Sygo a5 Jge,d 5l eoliiul b g odugs ogue s sy p b (Saws olyee

(2021

= . 00wy 0gae Slasd
S gy ALy = ————— X\ .-
ogee JS Slaws
oo .l i
LS o> 5 (LUTRON FR-5120 Juw) ogue <l Jlozn s guivw s olKiws 3l oolaiwl b (udluod oo <8l st

.(Hosseini Farahi et al., 2018) w5 503l JILb
Flazus ziwaid olfiws i eolitul b oguo I N(TSS) S Joloe duls dlge e il qoabs Lozl (s uSojlasl sy
L Y(TA) gl s BB atowl ol Hlo do,yo 4 Jolore dul> sole Jlake orw 9 o oy (ATAGO, Japan) Jow

Aol glaosls 4 TSS (sloosls o 53 o 51 oo 0l (6,803l AN Jobee PH 4y oo, B Jlo 5 </ 09 Joloxe
{(Hosseinifarahi et al., 2021a) sl cows 4 pab asls gl o5 LB

Titratable Acidity -v Total soluble Solids -

0


http://journal-irshs.ir/article-1-625-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

ohlen 5 >

(SOD) ;U gt d s 3 g Celad gl
poedsil sk 9 Jge 1000 Jolis STy Jslme jshaie (noy 0l planil pondgsl iishy s (albesd ysd Golol
i i cas 3] oyl (33,5 ALS| 5l ey 45 035 SIS s Jpe es V# < EDTAL 0.1 MM X-100 55 55 s o VY

.(Nadri et al., 2022) o (5 . Sojlail ogili OF ¢ zgo Job ;0 yiegidy il lavgs
(CAT) Y615 colled Lixin

Slad Bl Voo (Lo B0 Jolis (2STy Jolomo jolaie (s 03,5 plowil 45nST0T 4525 (liae olaol p YL e
iz et (s See 00) (car3il ojlas (13,5 ABLoL 5l Ly oS 0y aifenST O Vo (Lo 10 5V Ll PH b sly
(Nadri etal., 2022) o5 obj;,l 4880 ) Sow a4y 2esil Y+ oo Job j0 logidg pSowl Lawgs
(GPX) jlagmsln JoSblsS Cadlad fimivw

rogidy Sl aloasg & akB0 Sy 5o yZegil FVe zge Jsb 10 (6h88 i Gl Glies gmnn b 3l onl codled
ST 5SS Js09,Se o 2 il Cled e pia il s Vo (oo VHIF (cg0ls oy 5l pslate (nl (sl (g 2
(Assar etal., 2021) ol )15 g dewle digad 036 (59 0,5 SO sl A dads SO Sae jo oud
(APX) jlogmS 1y &b ygSaw] callzd axiow

Yoohee ¥ EDTA Vso (oo oIV Jolds ainej 5L 0005 (Koo dinj 3L oo ¥ )0 0900 8L 5l 0 5 (e <Y
Vo Soe s 0ad Ked Joloe 1030,5 a0l il a5 ol co PH=Y b ecpadsn Juing (b 7Y oo Lol b yeSl
Sz 095w FO LS Sl jee 5l e jslids) Johoe g ot Gerd Hle ugeadis 4250 B gles 9 VY- 00 g s aiBs
Sland 8L Jso oo YO Jolis a5 2STs Joloee id Lo ¥ 50 o il ol Codled o jglaieds 0305 solatul ioviw
o3l ojlas 2l KoV e w09 EDTA Jso oo 1) 5 039500 0aST i Vso oot ) oSl Jgo (oo <10 (pH=Y)
.(Nadri etal., 2022) o.i (5 . So3lail sagili YA+ jo G Sglay aads G 5l o g 0,5 adlal
ools ‘53l5|5

Jol 5586 b bl 050 YO 1SS 50 50 5 1,5V L (Bolas o5 jsbas 2,k by 2 L)eSB &j90 a2 ool ol
5 Goy V) 9 VF V) s ¥ 4o ,10,Ll o o 555518 o (Vam oo 10 g Vo o o) LS (glaclalé calises malas Lol
315 09 (W (G el (25,0 5935 & hle Jows el 93 4 0900 (6,0l S5 (bl ) Cblsp al> e pgs 1S
D Jlazo! gxhans ;5T LSD (y3051 damsgs b yeSilis g plonil A/F e SAS 3l 5 51 oolicia L T(SD) lixe Byl 5 Wnosls

WA dus e ds o

Sy slo,lil loy Sae g LS calises slacdale wcusls  lo; ool 1 wodel sy Luilsjlg 4526 ol bl y

Cilitie glacdale fuSen 5 o0 o gne w0 )d Sy gl )3 pab ALl 5 CBL (Sh ((Sarsy wo)d (59
Ol &5 Jl> 3 09 Jlagime o) Sy gl 3 pab (Ll (SBL (S ((Sag o) ooy Glej o LE
(ol oais ools las Jguz) <8,55 )18 cils y le o LE il slacdale 50 cow IS aawl g (Sau—ws
5 b AP LD (8l (h o Sdews Ol 1035 SR8 Ol p Sleslil loy e g LB iliSes glac il fiSen
oAbl g S8l (e ((Srsn i «0j R e 2 5 Slo Jll lej e g Sblo (loj ST 90 iSen
2 eyl Gl Gaw g LE el slacdale acils p loj 51 (iaSad o puiorad 00 10 Sre 0o 10 S s j0 prb
o3ls (Lt Joaz) o9 ylocine duoyo iy Jletl oy )3 (Sawsg (lie g pab (el 28l (i (59 R 5

(& | oouiv

Least Significant Difference -v Standard Deviation -y Ethylenediaminetetraacetic acid -\

¥e5


http://journal-irshs.ir/article-1-625-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

V1) FIAL FeF lodmio Foylais FF als 5lul Ll 5558 5 pple alme

owdlacd 090 (459 wBL o w1 SFloylal lo) Lo g L calizko slacdale (culld p als po isSod o 1
g aS ol Hlas 3e LEelS aas e Sl Ll ley Dae 5 L calides slacdale coils p al> o iiSen 31 sy

Sosabot e ()b Al e 3 eals Clly py (roge aS (5 jsboas (il ralS udland Glrogs (59 ¢ Sloylil 050 Jobo
gl aS abls 1) (aue )0 VYIPY) (59 Lials olie o yiin (wgmadis 42 30 10 sloo ;o ibo,Lal 54, VY 3 o (aal)
Sy 4 bbe jmw dl> o 0 00l Clld y srogas ;o (5g LRl lie eSS0l i byles plw b g ls ge
03 WL)JJ LSLQGB.».A L’ 4:>)§| .(M)é Y/’\“) q;o)f PRV )L..u‘ e LS)LA.QiJ 39y Y )l o )Y&A&m A e 0 )54.‘055
Sl plis gyl gime glas (Slo)lsl 59, V5l e 5id 5o Jsedie Vo 50 j0 00 B jeabse o )5 4y hle o al>pe o
O Jgoz)
el lad ogu0 Bl (w30 g (Floylil lo W g LE calizko slacdale (cubld p als po isSod o 1
as ol Hlis ogae Cdl s Gl p Sloylil loy a9 L Galizes glacdale coils p loy (iiSen 31 gan) 2
3o ) Al e o oo Sl wald glrogie a5 (5 5bar b 2l 05 Bl (b (e (Slojlil 0y50 Jobo 5o
b les plo bas bl 1) (Bl sLS YOA/FY) st lime (o yieS ¢ wgamdw 42,0 10 los o glo,Lal 59, T
50 0ad jeabgd o5 a4 file s als e 10 oull Sl sbogae H S (liae (p yidion ol GLid T (gl s glas
o Zdld yy swogas b ax ST (ISl sLS ADF/AY) 0o )3 cdmlice JLil jo (6,laeS5 59, V 51 e 5 50 oo oo VO
J992) ol (Las I3 g Dglis (Lo )Ll 59, V51 yiud 58 Jgaidhen Vo 50 00t j9aboge 0)5 4y ble js al> o 5o
¢

corllacd ogue 0 Sl i 5 039 Bl do s cadls p leg g Slo,lil oy e LIS Gl slacdale iiSesy 51\ Jeas
Table 1. Interaction effect of different concentrations of GABA, storage time and harvest stage on weight loss
percentage and tissue firmness in physalis fruit.

o becs o S35
Treatments Parameters
St glej Sudlo p al> e L ke I ogee Sb (JHhw
Storage Time Harvest stage GABA Weight loss (%) Fruit Firmness
(day) mmol L (k Pascal)
0 4.37+0.11¢g 781.890+0.77 ¢
7 Sy e 5 2.16+0.08 j 827.687+8.03 b
Yellowish-Green 10 2.10£0.10j 849.377+4.38 a
15 2.03+0.08 j 854.97+31.6 a
0 5.50+0.25f 712.57+12 e
14 S5 oo 5 4,21+ 0.10 g 754.00+6 d
Yellowish-Green 10 4.17+0.06 g 749.36+6.36 d
15 4.05+0.02 gh 775.75+9.53 ¢
0 8.44+0.43b 653.78+ 3.62 g
21 Sy e 5 6.66+ 0.41 cd 716.50+6.5 ¢
Yellowish-Green 10 6.49+ 0.46 c-e 716.00£6.93 e
15 6.07+£0.45 d-f 722.56+ 7.64 ¢
0 4.73+0.50 g 585.12+10.29 h
7 eSS 5 3.41+£0.43 hi 606.75+13.92 h
Orange 10 3.19+0.62 i 660.88+2.52 gf
15 3.13£1.01i 675.33+2.67 f
14 0 7.23+0.52 c 485.73+ 1.49 |

f-v


http://journal-irshs.ir/article-1-625-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

ohlen 5 >

s 5 6.23+0.09 d-f 525.16+ 4.84 k

il 10 6.14+ 0.1 d-f 536.92+ 1.09 kj

Orange .

15 5.85+ 0.91 ef 550.33+2.67 j

12.62+0.22 a 359.67+7.34 n

21 e 5 8.74+0.25b 425.2042.8 m
Orange 10 8.66+0.57 b 437.94+10.81 m

15 8.23+09b 491.63+13.63 |

Wl gl Se Q5L6.'s' LSD (5051 s ys & Jloio! prlans 10 coiiiad ailie By, gl)lo a5 SlaSilee cind, g cygim o 00

*In each column and row, means with the same letters have no significant difference at 5% probability level of
the LSD test
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Table 2. Interaction effect of different concentrations of GABA, storage time and harvest stage on changes in
flavor index and decay (%) in physalis fruit.

Lo b S
Treatments Parameters
Sl ol cuils > e L clale oxb ey IV
Storage Time Harvest stage GABA Flavor Index Decay (%)
(day) mmol L 1

0 7.21+0.16 ij 11.67+1.76 g

. 8,54 bbo jew 5 6.64+0.16 Im 5.00+1]j
Yellowish-Green 10 6.47+0.07 mn 0.67£0.58 k
15 6.28+0.07 n 0.33+0.58 k
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0 7.5£0.1 gh 20+2d
14 5,54 bbo jew 5 6.82+ 0.11 ki 10.5+£ 1.8 gh
Yellowish-Green 10 6.64+0.08 Im 8.33£ 1.45 hi
15 6.54+0.14 m 5.5+ 1.32 ij
8.34+0.22 € 30.06+1.18 b
”n 5,54 bl jew 5 7.18+ 0.03 ij 15.34+ 0.54 ef
Yellowish-Green 10 7.06+0.1] 12.93+1.28 ¢f
15 7.01+0.04 jk 8.07+ 1.22 hi
0 8.14+0.09 e 15.04+1.18 ef
7 )b 5 7.61+£0.12¢ 8.36+ 0.54 hi
Orange - 10 7.32+0.3 hi 10.04+ gh
15 7.43+0.02 gh 3.86+1.22
0 9.8£0.02 b 30.99+1.22 a
14 S 5 8.3+0.17 ¢ 16.05+0.83 ¢
Orange - 10 8.17+0.04 e 14.89+ 1.92 ef
15 7.9+0.06 f 10.77+£ 1.12 gh
10.57+0.23 a 43.83+4.89 a
21 )b 5 9.01+0.17 ¢ 21.91+2.69 cd
Orange - 10 9.22+0.17 ¢ 23.95+2.79 ¢
15 8.63+0.05 d 15.91+0.67 ¢

5505 gl e Dglas LSD (yge3l auoy0 0 Jlaial gl 10 coiiwd alie Bgy shils a5 Slo SKile cys) g gt o 0 %

*In each column and row, means with the same letters have no significant difference at 5% probability level of
the LSD test
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Fig. 1. The effect of harvest stage and storage time on the activity of superoxide dismutase (SOD) in physalis fruit.
#Columns with similar letters are not significant at the 5% level of the LSD test.
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Table 3. Interaction effect of different concentrations of GABA and harvest time on the activity of superoxide
dismutase (SOD) in physalis fruit

G 52 Jgmheo) LIS ke
GABA Concentration (mmol L?)
Harvest 0 5 10 15 ad:an
stage
3554 hle e
Yegfg"e“rfh' 358:0.07f  3.76:0.08de  3.89:0.08 d 4.11+0.06 de 3.84:0.04 B
=)k
Orange 3.66+0.15 ef 4.11+0.09 ¢ 4.49+0.11b 5.01+0.17 a 4.32+0.1 A
Sl
mja"n 3.62+0.08 D 3.94+0.07 C 4.19+0.09 B 4.56+0.14 A
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*In each column and row, means with the same letters have no significant difference at 5% probability level of

the LSD test.
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Table 4. Interaction effect of different concentrations of GABA and harvest stage on the activity of catalase
(Unit/g/FW) in physalis fruit

G 53 Joasheo) LE cilale

GABA Concentration (mmol L)
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Orange 5.2+0.19 ¢ 5.75+0.19 cd 6.17+0.23 b 6.76+0.23 a 5.79+0.14 A
el
Mean 5.24+0.1 D 5.56+0.1 C 5.88+0.13 B 6.27+0.16 A
Syl ine Dglas LSD 5031 oo )0 0 Jlei! grlaa 50 kit aliie gy 5110 a5 o nSile (ins ) g gt p2 40

IRERY
#In each column and row, means with the same letters have no significant difference at 5% probability level of
the LSD test.
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Fig. 2. The effect of harvest time and storage time on catalase activity in physalis fruit. Columns with similar
letters are not significant at the 5% level of the LSD test.
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Table 5. Interaction effect of different concentrations of GABA and harvest stage on peroxidase activity (unit
per gram of fresh weight) in physalis fruit.

Gid 5o Jsaisheo) L dale
GABA Concentration (mmol L)
ils p als il
2r #oe 0 5 10 15 e
Harvest Time Mean
355 4 b e
Yellowish-Green 3.75£0.04 f 3.94+0.03 e 4.1+0.03 d 4.08+0.03d 5.51+0.03 A
gl
Orange 3.84+0.18 ef 4.3240.18 cd 4.7140.16 b 4.41+0.15a 5.97+0.12A
ﬁ:{; 38:0.09D  4.13:0.1C 4.4:01B 4.74+0.17 A
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#In each column and row of means with the same letters, there is no significant difference in the 5% probability
level of the LSD test.
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Fig. 3. The effect of harvest stage and storage time on peroxidase activity in physalis fruit. sColumns with similar
letters are not significant at the 5% level of the LSD test.
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Table 6. Interaction effect of different concentrations of GABA, storage time and harvest stage on the activity of
ascorbate peroxidase (unit per gram of fresh weight) in physalis fruit.

[PS{ONE;
Treatments
Sbolsl ol 59,V 500F 597
Storage time 7 day 14 day 21 day

Y


http://journal-irshs.ir/article-1-625-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

ohlen 5 >

L bl
- Sy 4 bbb 225 % alo e Sy 4 bl
G 52 Jsesle) o b - S Yellowish- b o kb T ek
GABA erlowish- Orange Green Orange etlowish- Orange
Concentration Green Green
(mmol | 1)
0 e- 4.50+£0.12 5.35+0.13 ¢ 3.60£0.13 m 4,97+0.16 d-f 3.89%£.09 k-m  4.15+0.15
h i-k
5 d-4.55+0.16  5.55+0.24 ¢ 3.79+0.09 Im 4.46+0.14 f-i  4.09£0.13j-1 4.80+0.11
g de
10 d-f4.77£0.12 5.96+0.47 b 4.10£0.10 j-1 4.85£0.23d  4.36+0.06 g-j 5.27+
0.11c
15 d-f4.69+0.12 6.62+0.46 a 3.97+0.10 kI 5.27£0.32 ¢ 4.20+£0.11 h- 4.79+0.22
k de

5,105 (6 lo s Dglas LSD (yg05] duo 0 O Jlais! prlans 40 cditend aslin gy glylo 4 ola nSilo Cud ) g g 2 40 %
* In each column and row of means with the same letters, there is no significant difference in the 5% probability
level of the LSD test.
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Physalis (Physalis peruviana L.) is a popular fruit, which has received great attention due to
its nutritional and medicinal properties. This valuable fruit has a short shelf life and so far, very
little research has been done on postharvest physiology of shelf life. For this purpose, a factorial
experiment was conducted based on a completely randomized design with three replications.
The first factor was the different levels of y- aminobutyric acid (GABA) concentrations (0, 5,
10 and 15 mM), the second factor was the storage time in three levels (7, 14 and 21 days) and
the third factor was the harvesting stage (based on the appearance color of the fruit into two
levels: yellowish green and orange). The obtained results showed that the weight loss in fruit
treated with GABA at the end of the storage period was lower than untreated fruit, and the most
weight loss (12.62%) was found in fruit harvested in the orange stage without any treatment.
At the end of the storage period, the fruit firmness in fruit treated with GABA showed a lower
decrease compared to the untreated fruit, so that the maximum decrease was observed in the
orange stage after 21 days of storage in the untreated fruits. The application of GABA
significantly reduced the fruit decay. The highest fruit decay (43.83%) was observed in the fruit
harvested at the orange stage without GABA at the end of storage. The results showed that the
application of GABA increased the activity of antioxidant enzymes during the storage period
compared to untreated fruit. The highest activity of superoxide dismutase (SOD), catalase
(CAT), guaiacol peroxidase (GPX) and ascorbate peroxidase (APX) enzymes was observed in
fruit treated with 15 mM GABA compared to untreated fruit. Overall, application of GABA
after harvesting at a concentration of 15 mM is recommended to maintain the quality of physalis
fruit.

Keywords: Flavour index, Decay percentage, Superoxide dismutase, Catalase, Guaiacol
peroxidase and ascorbate peroxidase.
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