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Introduction

The Peruvian Groundcherry (Physalis peruviana L.) is a perennial plant that is native to the South American
regions and belongs to the Solanaceae family. The harvested fruits are vulnerable to both biotic and abiotic
stresses, which can trigger unfavorable physiological and biochemical changes. As a result, the quality and
marketability of the product may decrease by the time it reaches the consumer. The fruit of the Peruvian
Groundcherry has a high water content and is sensitive to ethylene, causing rapid ripening with a high respiration
rate, making it highly perishable. To ensure quality maintenance after harvest, various postharvest treatments are
being studied; however, some methods may not be practical due to low customer preference or lack of
effectiveness verification. Therefore, alternative treatments need to be found to prolong shelf life and reduce
postharvest losses. Currently, environmentally friendly technologies and treatments are recommended. The aim
of this study was to investigate the effects of y-Aminobutyric acid (GABA) postharvest treatment on the
respiration rate, antioxidant activities, and fruit quality of the Peruvian Groundcherry during 21 days of storage,
addressing a research gap in this area.

Materials and Methods

Handpicked Peruvian Groundcherry fruits were taken from a commercial greenhouse located in Fars
province, Iran. The fruits were picked at two stages of maturity based on their color, which was either yellowish
green or orange. Following the harvest, the fruits were taken to a horticulture laboratory where they were
assessed for appearance, size, color, and any damages. The experimental design was factorial based on a
completely randomized design with three replications, each containing 25 fruits. Experimental factors included
the GABA concentration (0, 5, 10 and 15 mM), storage time (7, 14 and 21 days) and fruit maturity stage based
on color at harvest (yellowish green and orange). Following dip treatments in GABA solutions, fruits were
packed in plastic clamshells measuring 20x5x10 cm?® and with a hole ratio of 3%. Fruits were stored at a
temperature of 15 °C for 21 days, and their quality characteristics and respiration rate were evaluated on a weekly
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basis.
Results and Discussion

The findings indicated that both groups of treated fruits had a slower increase in respiration rate and lower
final respiration rate compared to the control group. The effect of different concentrations of GABA on the final
respiration rate of fruits was similar for each stage of fruit maturity. During the storage period, the changes in
total soluble solids and total acids of the treated fruits were less than the control group. At the end of the storage
period, yellowish green fruits treated with 10 and 15 mM GABA had the lowest amount of total soluble solids;
orange fruits had the lowest amount with 15 mM GABA treatment. GABA concentrations had a similar effect on
total acids retention of yellowish green fruits, but 15 mM GABA treatment was more effective for orange fruits.
Ascorbic acid content and phenylalanine ammonia-lyase enzyme activity were consistently higher in treated
fruits than in the control group. In green fruits treated with GABA concentrations, the amount of ascorbic acid
increased significantly and continuously, with no significant difference between treatments at the end of storage
period. Orange fruits showed a significant increase until the second week of storage, followed by a non-
significant decrease. Higher amounts of ascorbic acid in orange fruits were detected by applying higher GABA
concentrations. Both groups of fruits had significantly higher amounts of total phenol, carotenoid, and
antioxidant capacity in response to increasing GABA concentration, while the minimum amount of these
compounds during the storage period was related to the control group. However, orange-colored fruits were
more sensitive to treatments compared to yellowish green fruits.

Conclusions

The results of the present study indicate a positive effect of postharvest GABA treatment on reducing
respiration rate, improving antioxidant activities, and maintaining the quality and nutritional value of Peruvian
groundcherry fruit during a 21-day storage period. Considering the global preference and demand among
governments and consumers to use environmentally-friendly treatments of biological origin that pose no risk to
human health, we recommend the use of GABA treatment for optimal storage of Peruvian groundcherry fruit.
Finally, it is recommended to assess the efficacy of GABA or other safe and environmentally-friendly
postharvest treatments on the quality and shelf life of other valuable horticultural commodities.
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Table 2- The interaction effect of GABA concentrationx fruit maturity stage at harvest time, and storage period on total
soluble solids and total acids of Peruvian groundcherry fruit

GABAQ;;::ration @bﬁ ‘?w 2 om0 o 41;,/4' i;)r;;eu;:'i:d“ Tiafizzsre‘z::?gs T‘t')ttsar::i‘d
(mM) Fruit maturity stage at harvest time (day) %) %)
55 4 Jole s 7 18.45+0.05%™ 2.56+0.06%
Yellowish Green 14 18.57+0.06H 2.48+0.03M
21 19.67+0.15" 2.36+0.05
0 e 7 20.13+0.15f 2.47+0.01N
Orange 14 21.17+0.15° 2.16x0.01m
21 21.45%0.052 2.03+0.04"
3540 ole su 7 18.27+0.06™ 2.75+0.06"
Yellowish Green 14 18.37+0.06"° 2.69+0.04¢
5 21 18.70+0.101 2.60+0.01¢f
gy 7 19.50+0.10M 2.5610.03f_g
Orén)ge 14 20.33+0.06% 2.45%0.05
21 20.63£0.06°¢ 2.29+0.044
3540 ole su 7 18.2020.10° 2.81+0.03%
Yellowish Green 14 18.33+0.06™° 2.76+0.04%¢
10 21 18.53+0.12}! 2.63+0.03¢F
e 7 19.43+0.06' 2.66+0.11%
Orange 14 20.20+0.10¢f 2.47+0.02N
21 20.48+0.13¢%d 2.23+0.05'm
354 Jile o 7 17.95+0.23° 2.86%0.028
Yellowish Green 14 18.20+0.10° 2.78+0.06°
15 21 18.40+0.10k" 2.62+0.01¢f
" 7 19.4040.10' 2.61+0.02¢f
OLri::)ge 14 20.00+0.109 2.53t0.03‘-_9h
21 20.30+0.10¢f 2.35+0.02)

)5 gl ime MBI LSD 905l duoyd & Jloss! prdaw 53 cizans asliio gy ghyls a5 SlopuSilio ygi yo ) %

* Means in each column with similar letters are not significantly different at 5% level of probability using LSD test.
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Table 3- The interaction effect of GABA concentrationx fruit maturity stage at harvest time, and storage period on ascorbic
acid content, and phenylalanine ammonia-lyase enzyme activity of Peruvian groundcherry fruit

Sligel (¥l Jid Collad

US il Cudlog oloj 3 o fob dlaye sl gloj e Sty on _ _
GABA concentration Fruit maturity stage at Storage period Ascorbic acid Phenylalan;r;tei\z;\irpymon|a-|yase
(mM) harvest time (day) (mg.100g™) (U.g fwh)

354 Jole jaw 7 0.16M+51.39 0.17"°+11.52

Yellowish Green 14 2.409£123.03 0.24°+11.06

21 3.759+123.98 0.15°+10.74

0 e 7 0.504+59.50 0.449+19.14

Orange 14 3.46"+115.37 0.51"+16.32

21 3.45"+113.28 0.46/1+14.44

354 Jilo e 7 0.16'm+56.27 0.03m+12.76

Yellowish Green 14 2.909+125.86 0.08'm+12.51

5 21 7.87%+157.33 0.05M"+12.22

s 7 1.161+68.44 0.27%+20.17

Oﬁ)ge 14 3.35%¢+155.05 0.17%+19.66

21 5.84>9+152.34 0.259+18.90

s bl s 7 0.07-'+63.22 0.074+13.30

2T 14 1.16°+140.36 0.11%m+12.95

Yellowish Green 21 0.58%+161.54 0.08"M+12.68

10 S 7 7.461+70.37 0.40%4+22.11
Orange 14 6.38%9+152.54 0.43%+21 54

21 4.00°0+148.48 0.42¢+£21.10

3554 blo jaw 7 0.07+64.96 0.11k+13.75

Yellowish Green 14 1.747+138.62 0.111+14.14

15 21 5.80%+159.07 0.07'+14.66

" 7 10.11'+£76.56 0.382+23.50

=T 14 6.38>9+152.54 0.39%+22.96

Orange 21 1.02%+147.33 0.40°+22.49
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Means in each column with similar letters are not significantly different at 5% of probability level using LSD test.
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Table 4- The interaction effect of GABA concentrationx fruit maturity stage at harvest time, and storage period on
respiration rate (mg COa.kg* fw h') of Peruvian groundcherry fruit

sV 9, V€ SPTAN]
7 days 14 days 21 days
L cdas - - . 1
GABA. rat 354 Jlo o )b 554 Jlo o &b 35 4 Jilo o 9,b
c(cr):'\c/(la)n ration Yellowish Green Orange Yellowish Green Orange Yellowish Green Orange
0 1.28M+49.93 1.24+74.41 2.52°+70.44 1.66%+£95.35 1.34°£70.62 2.62°+75.42
5 1.79'+39.45 1.197+48.91 1.05k+45.13 2.79%+68.52 1.637£50.33 2.8491+47.05
10 1.23'm+36.81 2.10%%+45.37 1.56"k+45.82 1.90%+66.42 1.637£50.32 2.02++48.15
15 2.76M+35.96 1.26K+44.51 1.29%+43.98 1.26°+64.88 1.45M+49.32 1.21"k+46.71
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* Means with similar letters are not significantly different at 5% of probability level using LSD test
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Table 5- The interaction effect of GABA concentration xfruit maturity stage at harvest time on total phenolic content, antioxidant activity
and carotenoid in Peruvian groundcherry fruit

LS il il sloj 3 ogme ol Ao yo . ‘—I‘s ﬁ’“" . C"ﬁ"”’)‘s_d ST el
. . - . otal phenolic arotenoi S L
GABA concentration (mM Fruit maturity stage at harvest time R , Antioxidant activity (%
( ) y stag (mg.g 1fW) (Hg.g 1fW) ty (%)
- L.
0 225 “%_Jﬂ bond 0.09°+8.02 0.079£5.70 0.399+£30.91
Yellowish Green
5,6
7 0.24°+12.82 0.24°+10.18 1.77%+34.66
Orange
354 Jle e d i f
5 ; 0.05%+8.41 0.08"%+6.04 0.41'£32.30
Yellowish Green
5,6
) 0.28°+13.23 0.47°£10.80 1.77°+37.96
Orange
354 Jle s d f f
10 h 0.07°+8.64 0.06%'+6.19 0.46%+33.07
Yellowish Green
5,6
) 0.36°+13.93 0.52°411.32 1.72°+40.57
Orange
1 354 blo e d d
5 ; 0.08°+8.83 0.06°+6.49 0.45%+33.86
Yellowish Green
5,6
) 0.30°+14.67 0.53+12.05 1.85%+42.76
Orange
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* Means in each column with similar letters are not significantly different at 5% of probability level using LSD test.

Cdloy J) Gy 0390 Jsbo 1o 35 it (g )lel Jlai ooy ity
g sl 4 35290 claclyimg S o8 doogie
ol )] ads clad 0aiS uSxie
0,9 Jg-b 1 Liogre udis b LS (18,55 8550
OIS Jl ol b i pasiiie 385 ©jg0h jein Sl
s sy 3T 386 &S upeggil)] ol s 5 LS gars
Wl 03905 OB ki J S )3 1) L (oabad g (Sl 5 i
oS pile g Jgigis Jold LEE Sglio jome Jol (slaSe
9 Ll e S aaly 3529 oaiad Lt o Cul (6508 gl
(Mekontso et al., 2021) cul il 5 jwed dile (slass),d
Mekontso ) ;,LSen g suitieSe sladdl b ol (iagh pols
VouolyLS (clibogro s ks pSadis LialS &S (et al., 2021
Sloren 1dgei oanliio L slaJgle )3 (5)54bss Jlosi L

Cudly

PRI ROVPR J VY U [P

9 Sl (lej 53 0ge Eoly s yo I JiiSan s (g b
1 Laseie ogre S T Cad sy LS Giliseo slacale
Gl s Lol izl (65 i (S 0l cud b o)l e
o5 g)lol S 1 og 508 305 4 Jale sus (slmogee (255
ad>y0 09,5 93y jluald sloogs 4 bgyye 2l ol Gliee
$laogre il ol Cud s L wlie slaclal ) 559 b
(D Jgi2) 392 S (266 4 e 3)5 4 ble jaw

Cubly gloj )3 Wogee Eoby al>ye Sl (iiSen 03 (59 i
Jobe e (slrogae (lo s jd aS ol L Sloylil by e
4o Cad (53505 Sl cd bl dne g0 35 @
L) Lg>!.s)la 9d)) v JJLO o Lng"?“" P ODL'“’ U"] ul)u.v A59)
(G JS8) 292yl ime il g il 81 &yt i 5

&

Foo Sloogee (gylol i jlad S5 gl (15w 0 o g len

Ay s LIS (slac e |y 0 yles 5y 28,6 L 5 255 4 ble
G 0 650 ol (et G g S8 Ldoli8l B, aals
5l 0gao g5l sladls o il plaS ya 5y00 10 5 aiiily Slo,ll
Ssgye clmoge Ll Lukis sy U alises (clacdale



VPV oliwn oF o lois PV ale (559l asliuo g pole) SLel pole 4 pis Y+ Y7

55 e sleie
Tota phenolic content
(umol g' fw

7 14 21

sl e S

Storage peniod (day)

## Yellowish Green < 5% Jis = mOrange o2

16
14
12
10

Selgidgy 18 )l e

Carotenoid content (ng g' fw)

o N OB

7 14 21

eyl e e
Storage period (day)

# Yellowish Green 2,34 Jibe o ® Orange =4 B

50

40

30

20

(Hipasl (i el

Antioxidant activity (%o)

10

7 14 21

PP P PR
Storage period (day)

C

2 Yellowish Green 2,34 Jis 3=  ® Orange 31

il Cudlad 5 (B) wigida, I ((A) JS Jgid (slaiome 3 (Sloylil oyl oo x Sl o cyloj 33 Do Eoly dls po (piiSiod oy — Y JSW
83y Casly Swwg y 29w (C) (ilanunsT

Figure 1- The interaction effect of fruit maturity stage at harvest time xstorage period on total phenolic content (A),
carotenoid content (B), and antioxidant activity (C) of Peruvian groundcherry fruit (LSD, p<0.05)
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