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Effect of sodium nitroprusside on biochemical and antioxidant properties of
medlar (Mespilus germanica L.) fruit during storage period
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ABSTRACT

Medlar (Mespilus germanica L.) is grown wildly in the East Azerbaijan province (Arasbaran). To evaluate the effect of
different concentrations of sodium nitroprusside (SNP)(0, 3, 5 and 8 uM /L) on quantitative and qualitative parameters of
medlar fruits during cold storage (1+1°C and 85-95% relative humidity) at five storage times (0, 15, 30, 45 and 60 days), a
study was conducted in a factorial experiment based on a completely randomized design with three replications. According
to the results, the highest and lowest percentage of fruit weight loss were obtained at control (2.24 %) and 5 uM/L SNP
(1.36 %) during storage, respectively. Fruit color parameters such as L*, hue, chroma and firmness of fruit were maintained
at 5 uM/L SNP compared to control. The SNP at 3 uM/L was able to maintain total phenol, total flavonoid, total tannin at
high levels and prevent increased polyphenol oxidase (PPO) activity during storage compared to the control. Also, total
antioxidant capacity based on DPPH method and activity of antioxidant enzymes such as catalase (CAT) and guaiacol
peroxidase (GPX) at 8 uM/L SNP were higher than control. Therefore, SNP seems to increase the postharvest quality of
medlar fruit via maintaining the membrane integrity, maintaining phenolic compounds, and reducing the activity of PPO
enzyme. In general, it can be concluded that the SNP at 3 UM/L could prevent the excessive reduction of fruit compounds
during the storage period.
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Table 1. Results of variance analysis effect of SNP and storage period on some traits of medlar.

Means of squares
Source of variation d.f. pH TA TSS L Hue Chroma Fruit weight loss  Fruit firmness
SNP 3 0.2117 0.060™ 0.163" 33717 7.3937 14.285" 0.515" 0.512"
Storage period 4 5.099™ 0.717" 7.240" 241.96™ 150.31" 139.37" 6.305™ 53.942"
SNP x storage period 12 0.052™ 0.016™ 0.032" 0.614™ 1.144" 1.123" 0.059™ 0.122"
Error 40 0.0002 0.0001 0.0004 0.0018 0.0007 0.0011 0.0002 0.0004
C.V (%) - 0.42 131 0.13 0.8 0.15 0.14 1.60 0.82

o0 ) Jleiol a9 ls e oglas Tars
**: Significantly difference at 1% probability level.
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Continued table 1. Results of variance analysis effect of SNP and storage period on some traits of medlar.

Means of squares

Source of variation df. Total phenol Total flavonoid Total tannin DPPH CAT GPX PPO
SNP 3 20101.127 14008517 17010.22” 150.34™ 1817 1469 199231.07"
Storage period 4 545884.92" 317260.61" 1718488.18™ 10756.09™ 68.010™ 68.137™ 1260160.00™
SNP x storage period 12 310355 2074.34” 292342 10.308™ 0.1617 0.125™ 13844.20™
Error 40 7.520 1428 1.965 0.419 0.0019 0.0014 3.322
CV (%) - 0.92 0.49 0.29 1.09 1.36 1.27 0.17

oo ) Jleisl o ol gine glas e
**: Significantly difference at 1% of probability level.
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Table 2. Mean comparison interaction effect of SNP and storage period on some traits of medlar.
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g 352 = < 4 * 5 Sg&8 =2
3 = i 2

Day 0 0(Control) 3.01" 1.13° 14.14% 54.05° 20.68°  27.06° - 5.45°
3 3.01" 1.13° 14.14 54.05% 20.68%  27.06° - 5.45°

5 3.01" 1.13° 14.14 54.05% 20.68%  27.06° - 5.45°

8 3.01m 1.13° 14.14* 54.05° 20.68°  27.06° _ 5.45°

Day 15 0(Control) 3.16F 1.10° 15.03' 52.26% 19.60° 2453 052 3.74°
3 3.16* 1.07° 15.02' 52.33¢ 19.72¢ 25.33¢  0.24"  4.03¢

5 3.14 1.10° 15.02' 52.79° 20.06°  26.94° 0.17° 4.82°

8 3.05' 1.12% 14.98! 52.45° 19.90°  26.02° 037"  4.23°

Day 30 0(Control) 3.39' 0.87° 15.60" 51.45Y 17.64' 21.31" 092" 123
3 3.38' 0.91f 15.50° 52.12° 18.02"  23.05" 069 171"

5 3.33 0.96° 15.52¢ 52.21° 19.19 24.43" 048 1.93f

8 3.16 1.00° 15.35" 52.13" 18.83%  23.88° 082 1.75°

Day 45 0(Control) 3.77¢ 0.65' 16.00° 45.15* 14.14™  19.67" 1.42¢ 095
3 3.68f 0.87¢ 15.81° 46.23 15.22' 2143 1239  0.96%

5 3.60° 0.82" 15.83° 47.39" 17.43 2215 092"  1.00

8 347" 0.92f 15.57° 46.82 16.43% 21820 131"  0.98*k

Day 60 0(Control) 5.05% 0.38™ 16.47° 42.16° 10.53% 16479 224*  050°
3 473° 0.41' 16.03° 43.87" 11.60°  18.84° 1.70° 055"

5 4.41° 0.62 16.11° 44.13' 13.35"  19.88" 1.36°  0.87

8 433 0.70' 15.94¢ 43.96™ 12.23°  19.03° 2.01° 0.75"

A5l sl pre glal woy N Jleisl e 10 oS e B S JBlas b ole Sl g po 0
In each column means followed by at least common letter, are not significantly difference at 1% probability level.
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Table 3. Mean comparison interaction effect of SNP and storage period on some traits of medlar.
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0(Control) 569.30° 445,05 901.08° 6.32° 6.15°

Day 0 3 569.30° 445,05 901.08° 6.32° 6.15°
5 569.30° 445,05 901.08° 6.32° 6.15°

8 569.30° 445.05° 901.08° 6.32° 6.15°

0(Control) 345.66" 301.97° 640.25 4.12° 4.03°

Day 15 3 501.04° 400.42° 820.60° 479 4.22°
5 470.53° 391.65° 790.14° 5.00° 493

8 452.71¢ 364.46° 773.77¢ 5.32° 4.98°

0(Control) 220.70° 197.81° 563.27' 221 213"

Day 30 3 392.06° 315.69° 665.62° 2.74" 2.32¢
5 300.77° 206.95¢ 600.42¢ 2.97° 2.52f

8 293.71" 200.22" 597.83" 3.18f 2.99°

0(Control) 95.54™ 95.91™ 100.76™ 0.99™ 0.83

Day 45 3 15847 191.45' 174.92 1.12' 0.89
5 120.93¢ 135.54* 153.35* 1.75 1.28

8 100.29' 110.89' 116.83' 2.13 1.76'

0(Control) 34.909 29.399 24.149 0.15¢ 0.07°

Day 60 3 89.24" 75.67" 80.91" 0.35° 0.16°
5 70.02° 51.95° 50.65° 0.64° 0.52"

8 56.67° 35.45P 38.46° 0.87" 0.75"

W 5l g Dglis a0 ) Ltz mhaw (o oS e By S Blas b ole oSk g 5o 0
In each column means followed by at least common letter, are not significantly difference at 1% probability level.
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Figure 1. Mean comparison interaction effect of SNP and storage period on total antioxidant capacity of medlar fruit.
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Figure 2. Mean comparison interaction effect of SNP and storage period on PPO enzyme activity of medlar fruit.
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