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Effect of Hot Water Treatment on Inducing Chilling Tolerance in Persimmon
(Diospyros kaki Thunb.) Fruit cv. Karaj
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Table 1: Analysis of variance for effect of different hot water treatments and storage periods on parameters measured of persimmon fruit cv. Karaj
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RN sl = Total phenolic Jsle Chilli S Ogel i Fi Weiaht | w9yl Source of
= content Soluble tannin iling TSS Irmness eight loss variation
EC MDA content DPPH inhibition content TA df
1064.81" 0.02" 1047.92" 0.09™ 6388862 581.99™ 20.85" 0.03" 10.06™ 41.97" 8 o
Treatment (T)
. . . " n - - - - - é)l-t-;‘ 0,99
3249.75 0.05 1198.94 0.02 7119415 2730.79 34.41 0.49 36.68 137.92 8 Storage period
(SP)
126.62" 0.001™ 160.16™ 0.002™ 496338™ 28.70™ 3.257 0.005™ 0.82" 227" 64 GJL’J'S"”“)L‘*
PxT
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Error
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Table 2: Effect of different hot water treatments on chilling (%) of persimmon fruit cv. Karaj during 120

days of storage at 1°C

LS)L"'l 0)50

0 15+2 3042 4542  60+2 7542  90+2 10542  120+2 ?Jg;?e period
Treatment L5

0 65° 833" 1250° 16.66° 20.83* 25.00° 33.33% 39.58%® S e

Dry treatment

- 625" 8.33® 12507 1458® 20.83*° 25.00° 31.25% 39.85% 20°C-10min

- 625 10.41° 1250° 16.66° 22.91° 29.16*° 37.50° 45.83% 20°C-20min

- 416® 625%™ 10.41%® 1250* 16.66*° 18.75° 27.08" 33.33" 45°C-10min

- 416 625%™ 833 1041 1458" 16.66° 25.00° 29.16% 45°C-20min

- 208® 625%™ §25% 1041° 1250 1458°¢ 18.75° 27.08% 50°C-10min

- 208" 416™ 625 833%¢ 1041% 1250“ 16.66° 25.00% 50°C-20min

- 0.00° 208 6.25% 6.25¢ 8.33¢  1250® 16.66° 20.83 55°C-10min

- 0.00° 208 4.16¢ 6.25¢ 8.33¢ 1041 1250 18.75 55°C-20min
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Different letters in the same column indicate significant differences among treatments at P < 0.01, Values are means of
treatments (n=3) and means comparisons are done based on Duncan’s test (P <0.01)
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Table 3: Effect of different hot water treatments on weight loss (%) of persimmon fruit cv. Karaj during 120 days of

storage at 1°C

&Ll
0 15+2 3042  45+2  60+2 75+2 90+2 105+2 12042 ?ég;ige period

Treatment L5
0 287"  390° 468 542° 633 7.29° 823 980" S e

Dry treatment

- 265"  372® 463" 558 655 7.87° 937° 10.68% 20°C-10min
- 3.19° 3.89%  432® 553 665 829° 0.68 11.31° 20°C-20min
- 2.44%¢ 203" 3330 387° 452 543° 6.63°  7.58 45°C-10min
- 2.19%% 296" 348 4.16° 514° 562° 589 .37 45°C-20min
- 233 o8y 333 392° 468° 517¢ 567¢ 6.17® 50°C-10min
- 1.87°% 260 3.06% 3.65° 4.07° 4.50% 4.83® 5207 50°C-20min
- 1.43% 1.86° 257% 3.11° 3.56% 3.81 4.10 4.55¢ 55°C-10min
- 1.35° 1.69° 2687 296° 3.05% 334" 359" 3.96° 55°C-20min

2 1Sl anlis o 1,50 4 (Sl ¢ polis sl vy ) mhaw jo o Jxe Dgldl B yxe gt 0 )0 S il By

Sl ooy bl oy V e o (SSls 9951 ool
Different letters in the same column indicate significant differences among treatments at P < 0.01, Values are means of
treatments (n=3) and means comparisons are done based on Duncan’s test (P < 0.01)
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Table 4: Effect of different hot water treatments on titratable acidity (percent of malic acid) of persimmon fruit cv.
Karaj during 120 days of storage at 1°C

&kl oy90
Storage period

0 1542 3042 45+2 60+2 75+2 90+2 10542 12042 (days)
Treatment L3
066 0.64° 055 051° 0458 043 024° 019° 0.16° D‘S;“"; ' ;L"*st
ry treatmen
- 0.64*° 055° 0.51° 045° 043* 024° 019° 0.16° 20°C-10min
- 0.66° 057° 0.51° 0.44* 043* 0.26° 019° 0.15° 20°C-20min
- 0.63° 055 0.52° 049 044* 038 0.36° 0.33° 45°C-10min
- 0.64° 056 0.52° 047%° 046% 0.38 0.38° 0.35° 45°C-20min
- 0.66° 055 0.52° 048 047 0.39° 0.39° 0.35° 50°C-10min
- 0.65° 056 0.52° 049 047 0.39° 0.39° 0.36° 50°C-20min
- 0.66° 0.58 0.52° 050° 048 0.40° 0.41° 0.36° 55°C-10min
- 0.67° 058 0.54° 049 048 041* 041° 0.35° 55°C-20min

Cnl 00l ‘bL?u‘ o )0 \ C.,a...u B USJ‘Q U?‘A)] u,uLw‘
Different letters in the same column indicate significant differences among treatments at P < 0.01, Values are means of
treatments (n=3) and means comparisons are done based on Duncan’s test (P < 0.01)
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Table 5: Effect of different hot water treatments on total soluble solid content (°Brix) of persimmon fruit cv. Karaj
during 120 days of storage at 1°C

0 15+2 30+2 45+2 60+2 75+2 90+2

105+2  120+2

LS)L"’l 0)50
Storage period

(days)
Treatment Lo

158 156* 15.6° 15.8* 16.4° 17.6° 182° 19.2° 205° D‘S'““’"‘ e
ry treatment

- 156 15.6° 15.8° 16.4° 17.4° 18.9% 19.9° 21.7° 20°C-10min
- 15.82 158 15.8° 16.8®° 18.4° 18.6% 20.4%* 22.0° 20°C-20min
- 15.8% 158 16.3* 17.2° 18.6° 19.3% 21.0° 22.2° 45°C-10min
- 155% 158 159 159° 16.4° 16.6° 17.2¢ @ 17.2° 45°C-20min
- 155% 156% 15.8° 162 16.2° 16.3° 16.0° 16.3¢ 50°C-10min
- 15.4% 16.0° 16.2* 159° 16.2° 16.3° 16.0°  16.4° 50°C-20min
- 15.4% 156 159*° 157° 16.0° 16.0° 16.0°  16.2¢ 55°C-10min
- 155% 152 158 159° 16.0° 159° 158°  16.2¢ 55°C-20min

2 B Sle anlis o 1,50 4w (Sl ¢ ol el dojo ) mhaw ;o lo Jre Dgldl Byxe gt ;8 )0 S iy By >

Sl oy bl oy Y e o STl 5031 Ll
Different letters in the same column indicate significant differences among treatments at P < 0.01, Values are means of
treatments (n=3) and means comparisons are done based on Duncan’s test (P <0.01)
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Table 6: Effect of different hot water treatments on soluble tannin content (g tannic acid /100 g fresh weight) of
persimmon fruit cv. Karaj during 120 days of storage at 1°C

LS)L..:‘ 0)50
0  15+2 3042 4542  60+2  75+2  90+2 10542 120+2 2}2;2?6 period
Treatment L3
6809 6654 6410° 5665° 50801 4304¢ 35550 2216¢  1713° i e
Dry treatment
- 6592° 6336° 5080° 5140° 4216° 3575¢ 2136%  1732° 20°C-10min
- 6666° 6430° 5488° 50067 4163" 3548Y 2112¢  1705° 20°C-20min
- 6886™ 6510° 5848  5680°  4788° 4064° 3086° 1892° 45°C-10min
- 6882°° 6604 8868° 5580™ 4828"™ 4204 3132° 1864° 45°C-20min
- 6911* 6709 5760° 5553°¢ 4919™ 4306* 4306™ 2188° 50°C-10min
- 6902 6786™ 5765° 5380°° 4981™° 4413 4413 2226° 50°C-20min
- 6936 6884° 16042° 5358% 5010° 4532°  4075°  2346° 55°C-10min
- 6961 6873 6771°  6719° 6374° 6119 5486° 4516 55°C-20min

Sl 00 rﬁl.?u‘ Qo0 \ C.la.w 5o US.:L) 09"’)] uoLM:‘)J Lbu.&Luo
Different letters in the same column indicate significant differences among treatments at P < 0.01, Values are means of
treatments (n=3) and means comparisons are done based on Duncan’s test (P <0.01)
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Effect of Hot Water Treatment on Inducing Chilling Tolerance in Persimmon
(Diospyros kaki Thunb.) Fruit cv. Karaj

Bagheri', M., Esna-Ashari?, M. and Ershadi®, A.

Abstract

The aim of this study was to determine the effects of hot water dips on chilling injury of karaj persimmons. Fruits were
subjected to hot water dips at 20, 45, 50 or 55°C for 10 or 20 min. Treated and untreated fruits were then kept at 1°C
and 85 - 90% relative humidity for 4 months. Fruit weight loss, firmness, total soluble solids (TSS), titratable acidity
(TA), total phenolic content (TPC), soluble tannin content, chilling injury, antioxidant activity, electrolyte leakage (EL)
and Malondialdehyde (MDA) content were measured 0, 15, 30, 45, 60, 75, 90, 105 and 120 days after storage.
Peroxidase (POD) and catalase (CAT) activities were also determined at the end of storage. Hot water treatments had
significant effects on firmness, TSS, TPC, soluble tannin content, chilling injury, EL and MDA content. Although the
best results obtained in fruits that treated by 55°C for 20 min but this treatment had unpleasant effect on appearance and
taste of fruits. So 50°C for 10 or 20 min and 55°C for 10 min were recognized the best treatment for maintaining fruit
quality and reduce chilling injuries in Karaj persimmons.
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