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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 |
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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)
Cusls  al> o 0 5 10 15 Sl
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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.

(APX) 3louansST 3 b yeSawl 35T cadlad p Slo,lil loj e g LI ciliseo bedalé «eils p yloy 5
oSy SlysSel w5l cedld y Sloylil ey e g LS Cilides (slocdalé wotls p alo po 2iSan py il ooy 0
00y ygabosd LS 1) 1 Jse hoo 10 10 a5 o) alo o o oud cadls sl pellcd o il ol ol a5 ols L

28l IRl (lo e jsbodr 036 (59 5 0 a2y FIFY Gl Gegemdis 425310 (sles 55 Sloylil 59, V5l o Sogn
39, V5l o Sa9abod 9t 835 4 hle e alo e 1 oad Cutly py slaogae ;8 jlanSTy byl o3l cudlad o yiaS
Sy 4 bbe o > o 0 0ai iy sbogan b ax ST (056 (59 )5 0 ol YIF) 0o ,8 cdalin (Ll jo (6l
50 VY 5l om LB i) 50 Jge e 8 50 0as jeaboge 055 40 bole e slogae g (Slo,lil 59, VY 51 s (559458 (9

(£ Jguz) olas olas 6)‘;)6;4.6 Sglas @'LQ)L,JI

omllasd 050 50 (036 039 £ 2 92l9) STy
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.
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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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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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