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Table 1. Mean comparison of the effect of dipping in polyamine solution, sampling time, and their interaction on weight loss of sweet lime fruit.

u—“"‘sl’ 2 S9abge
Dipping in polyamine

sl Noedeo V s iy Vaodeo ¥ s i Waesho V Grave ol ook ¥ oo ol Waoshee V o ol Noasheo ¥ (ot ysl
) Control
oles Putrescine (2 mM)  Putrescine (4 mM)  Spermidine (1 mM)  Spermidine (2 mM)  Spermine (1 mM) Spermine (2 mM) oeSiles
d)b_)-.""ﬂ"_‘ 050 033 LBl Mean
Sampling time Fruit weight loss (%)
olo g0 5|
25 o 1.60f 1.35fg 1.53f 1.49fg 1.37fg 1.20g 1.47fg 1.43B
After 2 months
seolzslon y aag 4.12bcd 3.85de 4.36ab 4.01cde 3.75¢ 4.17abc 4.10A
After 4 months
oSl
3.02A 2.73BC 2.69C 2.92AB 2.69C 2.47D 2.82ABC

Mean

For the main effect of the experimental factors or their interaction on each parameter, means with the same letter are not significantly different using LSD test at P < 0.05.
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Table 2. Mean comparison of the effect of dipping in polyamine solution, sampling time, and their interaction on biochemical aspects of sweet lime fruit.

u—*-"icsl‘ 2 S)sabes
Dipping in polyamine

sal oo ¥V o Sy Voo ¥ e S5 Moo Vnawayenl Voo ¥V oinaso sl Vg0 e ) (e e Nyocheo ¥ (e o]
. Control
oles Putrescine (2 mM) Putrescine (4 mM) Spermidine (1 mM) Spermidine (2 mM) Spermine (1 mM) Spermine (2 mM) oeSiles
&5)“3-)'34"5"’-" o)La.c JS le:;u el slaoole Mean
Sampling time Juice total soluble solids (%)
o 5l
Lol 6.26f 7.08bcd 6.88cde 7.15abc 7.55ab 7.73a 7.41abc 7.15A
After 2 months
bbrslon gy 6.35¢f 6.31ef 6.54def 7.05bcd 7.12bcd 6.95¢d 6.54B
After 4 months
o Sile
o= 5.85¢ 6.71c 6.60c 6.85hc 7.30a 7.43a 7.18ab
Mean
o lac JS ol
Juice total acid (%)
o ;|
Lol 0.096bcd 0.115a 0.110ab 0.096hcd 0.106ab 0.098abc 0.094hcd 0.102A
After 2 months
ol.a ‘
ez 3l o 0.073e 0.081cde 0.085cde 0.080cde 0.083cde 0.080de 0.080de 0.080B
After 4 months
Cl\;/I:SeJ:; 0.085h 0.098a 0.097ab 0.088ab 0.094ab 0.089ab 0.087ab
oylas pab asls
Juice TSS/TA
o 5l
Lol 63.07bc 61.80c 62.92bc 75.55abc 75.37abc 81.10a 79.79ab 71.37B
After 2 months
o ez Sl 75.04abc 78.17abc 75.10abc 82.03a 85.29a 85.43a 88.37a 81.35A
After 4 months
T\’Af:; 69.06B 69.99BC 69.01B 78.79AB 80.33AB 83.27A 84.08A
To be continued 3,15 aslsl
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Table 2. Continued.

lac s 0 A

Al Y o

Noedeo V s iy

Putrescine (2 mM)

u—wi‘sb 2 S)sabes
Dipping in polyamine
Moo ¥ gy Nyokeo ¥ pssayenl  Vga e ¥ (s o

Putrescine (4 mM)  Spermidine (1 mM) Spermidine (2 mM)

Noohee V (e sl

Spermine (1 mM)

Waosheo ¥ o ol

Spermine (2 mM)

OoeSlkea

Control
oles
Sl0 paiges
Sampling time
o il
Lo il 5.79b
After 2 months
kzilon  gan,
After 4 months
Sl
o 6.05A
Mean

5.79b

6.21a

6.00A

o)las Elgsl-

Juice pH
5.75b 5.78b 5.80b
6.16a 6.27a 6.26a
5.95A 6.02A 6.03A

5.74b

6.26a

6.00A

5.73b

6.25a

5.99A

Mean

5.77B

6.25A

For the main effect of the experimental factors or their interaction on each parameter, means with the same letter are not significantly different using LSD test at P < 0.05.
35,105 200 B Jleil mhans 50 (5,lo e Diglds S i By gl sl Kl o o g o] iSen b cialej] lo ST Lol ST gl lo e Sgls S yee3l b

YY¥



U”)"’“"}“‘J 0940 o&......fbl; u.JL:S 9 wa) LsLmu..S).' x» Lﬁbu] gJJL(I.».‘Q ).)‘ 9 ‘6)‘\5).'445.04 ULQ) ‘UM—‘QSL‘ J}lm B 6)54.‘059 )J‘ u...ilLuo MLM -y J5u\>

Table 3. Mean comparison of the effect of dipping in polyamine solution, sampling time, and their interaction on bioactive compounds, and antioxidant activity of sweet lime

fruit.
u—*-"icsl‘ 2 5y9aboss
Dipping in polyamine
sals Voo ¥ e 5y Voo ¥ o S5 Nyackee 1 ae ! Nyaches ¥ Groe ol Noaches 1 e o] Nyaheo ¥ e ]
. Control
ol Putrescine (2 mM)  Putrescine (4 mM)  Spermidine (1 mM)  Spermidine (2 mM)  Spermine (1 mM)  Spermine (2 mM) oeSiles
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Research article

The Effect of Postharvest Polyamine Application on the Physicochemical
Traits, Bioactive Compounds, and Antioxidant Activity of Sweet Lime Fruit

L. Taghipour” and P. Assar!

The present study aimed to investigate the effect of postharvest polyamine application on
the physicochemical characteristics, bioactive compounds, and antioxidant activity of sweet
lime fruit. The fruits were dipped in putrescine (2 and 4 mM), spermidine (1 and 2 mM),
spermine (1 and 2 mM), or distilled water (control) for 10 min. Evaluations were conducted
after 2 and 4 months of storage at 10 °C and 85% relative humidity. In general, treatments had
no effect on the total acid and pH of the fruit juice. Using polyamines led to lower rates of
weight loss or decreases in juice total soluble solids, and treated fruits had a better taste index
when compared to the control. The content of ascorbic acid in fruit juice increased with
storage time, but total phenol content and antioxidant activity decreased. When compared to
the control, polyamine-treated fruits had higher levels of ascorbic acid, total phenol, and
antioxidant activity in the juice. The treatment with both concentrations of spermine had the
greatest efficacy in maintaining the juice taste index and ascorbic acid content than the other
treatments. Fruits treated with spermine and spermidine had the same taste index. Moreover,
spermine-treated fruits had the same amount of ascorbic acid as fruits treated with 2 mM
spermidine and putrescine. Finally, dipping in 1 mM spermine was found to be the most
effective treatment for reducing weight loss and preserving juice total phenol content and
antioxidant activity, and is recommended as the best treatment for preserving sweet lime fruit
quality.

Keywords: Ascorbic acid, Decay, Total phenol, Weight loss, Sweet lime, Total soluble
solids.
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