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1. Flavan-3-ols

2. Proanthocyanidins
3. Flavonols

4. Isoflavons

5. Flavanones

6. Stilbenes

7. Phenolic acids
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Table 1 Changes in relative humidity and temperature during delayed cooling time

Treatments Time Temperature (°C) Relative humidity (%)
Delayed cooling time (0 h) 6 PM 24 96.6
Delayed cooling time (4 h) 10 PM 24.4 96.8
Delayed cooling time (16 h) 10 AM 244 98.4
Delayed cooling time (28 h) 10 PM 24.1 99.9
Delayed cooling time (40 h) 10 AM 24.1 47.6
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Table 2 ANOVA results of delayed cooling times on hull and kernel phenolic compounds,
anthocyanin, antioxidant and PPO activity of pistachio fruit during cold storage.

Means squares

Source of variable DF Hull . Kerne} Anthocyanin ~ Antioxidant ..
phenolic phenolic . PPO activity
content activity
compounds compounds

Storage time (T) 1 1.21%* 0.6%* 0.007** 2250.8%* 0.012%*
Delayed cooling (DC) 4 0.87%* 0.14%* 0.008** 8884.2%* 0.015%*
TxDC 4 0.21* 0.09%** 0.001%** 26.16%* 0.002%*

Error 20 0.004 0.003 0.0001 494 0.00017

CV (%) 8.21 5.65 491 6.34 6.89

** _ significant (P<0.01), *-significant (P<0.05) and ns- not significant (P<0.05)
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Fig 3 Effect of storage time and delayed cooling time
on anthocyanin in hull of fresh pistachio
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Fig 5 Effect of storage time and delayed cooling time
on PPO activity of fresh pistachio fruit
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Table 3 ANOVA results of delayed cooling times on water content of hull and fresh pistachio fruit
during cold storage.

Means squares

Source of variable DF Fruit water Hull water
Storage time (T) 1 214.07** 582.11%**
Delayed cooling (DC) 4 48.39%* 6.46ns
TxDC 4 8.26ns 26.61*
Error 20 21.19 6.08
CV (%) 13.44 5.84

** _ gignificant (P<0.01), *-significant (P<0.05) and ns- not significant (P<0.05)
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Table 4 Effect of delayed cooling time and storage time on hull and shell color indices of pistachio fruits
during cold storage.

Delayed cooling

Hull color indices

Shell color indices

Storage time

time (h) L* Chroma Hue L* Chroma
4 68.5° 27.13b° 43" 62.57° 14.89°
16 742 33.67° 46° 66.67° 15.79°
35 28 67.17° 26.87" 41° 59.59b° 15.04°
40 58.63¢ 22.1°f 38° 58.08° 14.12°
4 60.06° 21.1° 30¢ 52.64¢ 15.03°
55 16 60.53¢ 28.13° 38° 59.59b° 15.07°
28 56.6¢ 24.11% 32¢f 54.62¢ 14.87°
40 40.33" 158 278 47.67° 15.12°

Different letters in each column show significant differences at P>0.05 (LSD).
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In recent decades, demand for fresh produce has increased due to changes in consumer attitude. Fresh
pistachio fruits have bioactive compounds and antioxidant properties that play important role in health
food diet. Also, maintenance of quality and appearance of fresh pistachio plays an important role in
increasing the economic value of this produce. To evaluate qualitative properties of fresh pistachio cv.
Ahmadaghaei, different time of precooling 4, 16, 28, 40 hr. were considered and fruits were stored at
3+1°C and 85+5 % R.H. as first factor and storage time (35 and 55 day) as second factor. Different
parameters include hull and fruit water content, hull, shell and kernel color indices, anthocyanin content,
hull and kernel phenolic compounds, antioxidant activity and PPO activity were measured. The results
indicate that delayed cooling time had significant effects on hull and fruit water content, hull, shell and
kernel color indices, anthocyanin content, hull and kernel phenolic compounds, antioxidant activity. The
fruits that were cooled down in 16 hr. had better quality than others. The results also showed that the
highest PPO activity was recorded for those fruits which cooled after 16 hr. Therefore, according to the
results of this study, 16 hr. delay in cooling of fresh pistachio fruit is recommended to improve the quality
of fruit during storage.
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