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Introduction

Persimmon (Diospyros kaki Thunb.) is an important fruit that is consumed due to high nutritional, desirable
taste and flavor. Unfortunately, most persimmon fruit producers do not use the suitable technology to preserve
the fruit quality, consequently, marketing their product at lower prices. The fruit of Karaj cultivar is one of the
best and highest quality cultivars in Iran but this fruit is sensitive to chilling injury and shows drastic softening
and reduced nutritional value as chilling damage. Appliacation of effective treatments for reducing chilling
symptoms and preserve quality can lead to the increase of shelf life in this fruit. Ascorbic acid is an important
nutrient that it is required for the functioning of several enzymes and is important for immune system function. It
also functions as an antioxidant. Recently this treatment has gained much attention for use as an environmentally
friendly technology for the maintenance of postharvest quality of many horticultural crops. In this regard, the
aim of the present study was to assess the effect of ascorbic acid and storage time on the postharvest life of
persimmon fruit.

Materials and Methods

Persimmon fruit (cv.‘Karaj”) was first harvested at physiological maturity stage from a commercial orchard
in Karaj city, then immediately transported to the postharvest laboratory at University of Zanjan. Fruit selected
for uniformity of size, shape, color and free from disease or mechanical damage. The treatments included
ascorbic acid at three levels (15, 30 and distilled water as a control mmol.L™?) and storage time at three levels
(15, 30 and 45 day). Fruit was dipped in solution of Ascorbic acid 15 and 30 mmol.L* and distilled water
(control) for 10 min. After treatment, the fruits were stored at +4°C and 85-90% relative humidity for 45 days.
Fruits were sampled during storage after (15, 30 and 45 days) and 24 hours maintaining at room temperature and
fruit firmness, weight loss, TSS, TA, vitamin C, total flavonoids, total phenol, soluble tannins, total carotenoids,
antioxidant capacity and MDA were measured at the end of each period. Persimmon fruit samples were weighed
before and after the storage to calculate weight loss (%) during storage by using the formula of [(weight of fruits
before the storage — weight of fruits after the storage)/weight of fruits before storage] x 100. Fruit firmness was
determined using OSK 1618 penetrometer equipped with an 8 mm tip at 3 equatorial points, and the results were
expressed as kg/cm?, Soluble tannin was measured by using the method of Tiara (1996). Total carotenoid was
measured based on wang et al (2006), Total soluble solid (TSS) was measured by using refractometer, Ascorbic
acid content was determined by using the method of Jalilimarandi (2000) and Antioxidant activity was evaluated
by measuring the scavenging activity of the examined extracts on the 2,2-diphenylhydrazil (DPPH) radical as
described by Dehghan and Khoshkam (2012). Statistical analysis was performed using SAS V9 software and the
treatment means were separated by Duncan’s multiple range tests.
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Results and Discussion

Results showed that all treatments showed significant effect on evaluated traits. All treatments preserved
vitamin C and antioxidant activity of fruit compared with control. Ascorbic acid 30 mmol.L" significantly
preserved firmness, soluble tannin, total phenol, flavonoid, antioxidant capacity. Based on current results that
ascorbic acid 15 and 30 mmol.L™ treatments were the most effective in delaying decrease weight loss by reduced
metabolic activity, delayed senescence, and maintained better cellular integrity thereby worked in an integrated
manner to reduce fresh weight loss of persimmon fruit. Increasing Ascorbic acid suppressed oxidative damage
possibly by quenching hydrogen peroxide and superoxide anion. Therefore, positively correlated with higher
membrane integrity and less MDA of persimmon fruit. Ascorbic acid is not only an important nutraceutical
compound but also a critical antioxidant that positively eliminates certain reactive oxygen species and preserve
antioxidant compounds such as phenol, flavonoid, carotenoid and vitamin C in post-harvest. Ascorbic acid 15
and 30 mmol.L? treatments used in this experiment had no effect in changes TSS and total carotenoid. So
ascorbic acid can improve effectively the quality and increase shelf life of fresh persimmon fruit in post-harvest.

Conclusion

In conclusion, our research indicates that ascorbic acid could prolong postharvest life of persimmon fruit by
maintaining fruit quality attributes. Ascorbic acid treatment significantly is effective in preserving, firmness
antioxidant compounds, quality properties and increasing the storage time of persimmon fruit of Karaj cultivar
without harmful for human health. Hence, ascorbic acid treatment is a safe and applicable method of increasing
the shelf life and preserving the quality in persimmon during cold storage.
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Table 1 Continued- Quantitative and qualitative traits of persimmon fruit (Karaj local cultivar) at harvest time
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Table 2- ANOVA for the effect of ascorbic acid on evaluated characteristics of persimmon fruit cv. ‘Karaj’ during storage

period
Ol (Nilbe
Means of Square
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Sources of variations df Firmness  Weight loss TSS TA Vitamin C Total flavonoid
Sepgesl 2 9.39™ 247" 2.17m 0.004" 122,98 143934/33"
Ascorbic acid (AA)
ot olej 2 20.61" 10.05™ 28.35" 0.034" 12.77° 290308
Storage time (ST)
AAXST 4 1.34™ 0.391" 0.888™ 0.001" 1.92" 288.77"
&= 18 0.274 0.215 1.621 0.001 0.538 272.471
Error
Sl 14.05 5.82 9.83 7.23 1.92 1.45
C.V (%)
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** * ns: Significant at the 1 and 5% of probability levels, and non-significant.
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Storage time (ST)
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. 18 44708.815 0.003 125450.630 272.47 0.288
Error
ot e 2.44 6.12 6.85 3.22 16.85
C.V (%)

il oo Hd dzoyss g Moy B 9 ) Jloin] aw (o )b Sxe i 4 NS e s
** * ns: Significant at the 1 and 5% of probability levels, and non-significant.
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Figure 1- The effect of postharvest ascorbic acid application on firmness of persimmon fruit cv. ‘Karaj’ during storage

period

(DMRT, p<0.05)

g8 055 b S g8l dsl (ricman 9 o ogna > s
JUEA S SW NS PR TN B gPR
dgdige bl e 53 0jg LB Sl 6ol cge g ailuil
J5 oide b oS 5 50 KaygSanl sl 50,8 (Alli et al., 2021)
Soe (53 5 slmese (59 SRS Sl (S sl (sl |yl
glawl Koo 5,55 55 (Sogvar et al., 2016) ol oids #dl
2l d Cond (5508 05 Gl SappsSolipnl b osd Jlos
Gbaie 45 (Toledo et al., 2003) cul 0ols lis Syl b

sl pl gy gl L

Yo SaygSml ol jlod )3 (59 LialS olise o yieS

cde o Glajlsl (b s ssmlitie Slo)lil 0L 53 Y50 e
4«31; L)AAJI)B‘ d]o).oa 3‘9.0 d)aa.o WSy 9 Um.O.u Lgl.m.)uj)ﬁ KR WY
31 S (Meng et al., 2007) sl o (iol58] 59 Lials" duo ) 4
ISl Jlop oy o SLalsl yae Gl Bl ot
48 ol cily I gy Alsye 53 0900 (SS9)2 9 (g LR
Khademi ) cusl puse utis g 3y Coyuw ialS L ol oy
Sl 5l ool G lgie 4y S yeSul sl (et al., 2012

oEaLS ez ge g A8 (e dbml ogee paw g9y |y by (anb



V)l ) o)leds FF lr o((63,5LiS galuo 3 pake) (FLEL psle 4 20 YFA

®” Control

(%)

Weight loss

SFAsA 1S mM

g AsA 3(

)mM

5.0 \
e e

Storage time (day)

oyl 293 Jolbo )3 T5" o8 o3 ogw0 (39 SRS oy g2 S pgSasl pmsl Sl 31 g 3528 6 Y USUS
Figure 2- The effect of postharvest ascorbic acid application on weight loss of persimmon fruit cv. ‘Karaj’ during storage

period

(DMRT, p<0.05)

;Lo .(Hosseini et al., 2011) cul axslss ¢lls); oguo y> Jolo
Agy o S cege BT la SISy ials’ b Sy gSl gl
el oss (S5 3055 0gse 1> ol 59, VY b > TSS il
ol Sy lime e Lol oy (Sogvar et al., 2016)
Oyl (Siww Jolowe b sl calisrs cluS 5 4 glloys > Joloro
9 9y ol anslis ] Sl )3 o0k il S oSl del o
dl Yassl 48 155,85l (Arowora et al., 2013) S
rgm ditin 213 o 3 ) o 1l | Sy
D9 o Slagl (b 5> el B el S Sl 5l
2155 30 13 sl B sl i g0 Syl 2

(Azamet al., 2020) cul osis Sloylil L

(& (molin g) Sy gSeal el

pyS Voo 0 p)S e VWA clilsy oy 0 & sy (e
ol sl g aald > Slo)lil (o po ol yl5ee a5 g 5 5
sbdn & oeling yiin (ialS 5l oSl dpl Jlo .l
Ol Cryiiig 59y Vo (wypr lagloj 53 )8 (65l (5350
P& omeling oliwe o yid 59, YO 6yl (loj e 30
(0 JS) a5 Y0 oo Vo SnysSanl dusl jlas

- .

Ol il S sl 9 IS J glas ol ulge
390 o VEIY jao lej 0 JS Jodoe dals dlgo 500
JS2) 2y 33l laaiges asn 53 Glolil (b oS (1 Js)
S 1 5g) piomen A3l 68l Joloee dals dlge il
Sboge (Slojlsl 0y93 (o (ygmsl s BB el (e 53 ()l ine
Sl 53 gl o sl i 505 5 otalie glos
ol Hlog 0,8 odaliie aali lrog oy Jlo,lil 090
Ogaelyig BB al lise LialS Blo S g 4 Koy gSl
=B sl 5 Jgdoee dals g (¥ JSb) ads Sloylsl (b o
9o 050 5 >b uab 3 8 Aitn (g S Sy sl
Sgo GRal3H 5 sl BB gl SEalS 315 (35 5 oy
38 o Sygo gl wST i L ay Jo e 4ol
i AlaSS el uais (Ghasemnezhad et al., 2011)
del dlge ial3al g el Sl 5 4 gl s 5 oy Sl Ly
O s Ly s Gl L eiomes 9 oo Jgde
g oo &iwlS 0gue 0)las ;> )l lie 5l 8 4 I slasl
SatyoSol ol 35U 51 glize lisyl35 (Meng et al., 2007)
aols dlgo ilidl 5l St 5 oyl SpeSanl o



YFA  Ploys gogme CaiS 5 GiloyLil yor S ygSml duml Cld g9 51 w058 3 ()0 g paci

-

) b A~ o

|

b
20 {
e 15
3 £
wn
[72]
= 10
)
0
15 30

[P \
Wl bkl o

Storage time (day)

oyl 5,95 Job 45 T 557 o8, glloyi 0ga0 JS Joloe dols lge w1 S yoSuws] dnnarl Cudls g3 51 gt 359,5 piU Y UK
Figure 3- The effect of postharvest ascorbic acid application on TSS of persimmon fruit cv. ‘Karaj’ during storage period
(DMRT, p<0.05)
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Figure 4- The effect of postharvest ascorbic acid application on TA of persimmon fruit cv. ‘Karaj’ during storage period
(DMRT, p<0.05)
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Figure 5- The effect of postharvest ascorbic acid application on ascorbic acid of persimmon fruit cv. ‘Karaj’ during storage
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Figur 7- The effect of postharvest ascorbic acid application on total phenol of persimmon fruit cv. ‘Karaj’ during storage
period
(DMRT, p<0.05)
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