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Deastrogency and Increasing Storage Life of Persimmon

after Removal of Astrogency
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Abstract

This study was carried out to find effective methods of astrogency removal and to increase the marketability

through delaying fruit softening in deastrogenct persimmon fruits. Ethanol(95%), ethanol powder and dry ice were

all effective on the removal of astrogency, however, fruits treated with dry ice became soft during deastrogent

treatment and showed relatively severe skin browning.

Ethanol(95%) appeared highly effective on the removal of astrogency when applied under vaccum condition. And
fruits treated with ethanol treated fruit developed little skin and/or fresh brwoning compared to those treated with
dry ice. Especially, ethanol treatments with ethylene scrubber was most effective on preventing softening.
Deastrogent fruit maintained marketable quality 15 days in ‘Hirataneashi’ and 35 days in ‘Chungdobansi’ when

placed under low ethylene condition during deastrogent treatement and storage.

Results indicate that ethylene is the primary factor responsible for softening in persimmon, thus, using ethylene

scruber during both deastroegent treatment and storage will contribute the increase of maketing period.
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Fig. 1. Deastrogent treatment using plastic fim and
vaccum sealer.

A 28 o B A RAR FeCl(5%) €94
of AAF 4FAE AxAA FAAGHA A9 whg-E
ZAstgled A FsAAE AAEA AtelE 34
Az He % 1(SHAHDAIA 51 F5)9 5
AR FES AR A AE S A
&l diste} 134 23] A=E FAs e 1 HEA
2 A 9 AR A o3 Ao
I AAEE JHAT W(AA) A 3(AF) o= FE3
AL 5 ZEAEE Addelxe HAS L whe



2 2ARM 2AE v A58 AFste] FAAHA]
WER3(-20°C) 3l 7HA &l 3RS 2
& 7% 5goll 80% ethanol 10mlg 7}ste] ovpsjgt &
ol& YAEeste] AARE FHslz Aol thA] etha-
nol 10ml 7}8ted §-8jA]7] H AARE Ro} LA 8=
Akgke}. 7144 tanning AOACEF BAw"oz &4
3o tannic acid2 FAEAIEHL FF e phe-
nol-sulfuric acid¥o 2 =43} Txo} ko2 A4l
atqdct. 39S 2-caynoacetamided o]&-dle] Z3s}
HJa? olF Exgt geko B FAFAE Y. ughY
e 3¢ TN FL4F TS Al 2 Ao|2
EA3hdct

7o) RS Rtk AFEN Mg BT WR 439

m d=t & 1%

of2i7bA] DAz dhE A TH' S FAAEE vlw
& 23 (E 1) A2)zkel AT Zol& ehlisiedl o
279 75 AgAR Fx Atelr} st Ago] E7}
Aot A9 Axe /M A 25U Etha-
nold ojgste] BAE FAL Axrt FAe] ujste
tha wgkont FAY dste WS A 4ok Abele ¢
A8l AAs ] Ag3trlel Mgadct. wbdel dry ice
Aol A ATt AUAA Astso] HAHAFE
ojv] dlE29 FAelA FEAH Astrt AR =H. o
BHAAA Hele A=A A G Tl a3

Table 1. Effects of deastringent treatments with ethylene scrubber on the astringency and firmness in “Wolha’

persimmon
Deastringency ES Vaccum® Firmness Astringency’  Soluble ethylene*
Agents (kg/cm?) tannins (ppm)
(mg/g.FW)

Untreated - + 4.5 2.4 0.23 0.51
Ethanol(95%) = + 4.1 1.0 0.04 2.02
Ethanol(95% ) + + 4.3 1.2 0.06 0.18
Ethanol (Powder) - + 3.8 1.3 0.06 1.85
Ethanol(Powder) + + 3.7 1.3 0.07 0.24
Dry Ice - - 2.3* 1.0 0.05 4.23
Dry Ice + - 2.9 1.5 0.07 0.11

Fruit were placed in sealed PE(0.05 mm) bags under vaccum
‘Degree of astringency were determined on the basis of sensory test and FeCl, reaction on the cut surface(1:com-
plete deastringency, 3:moderate astringency, 5:very astringency)

“Ethylene content in PE bags
*indicates partial softening
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Table 2. Effects of deastringent treatments with ethylene scrubber on the fruit quality in “Wolha’ persimmon

Deastringency ES Vaccum’ Soluble Total Reducing Skin
Agents sloids sugars sugars brwoning’
(%) (mg/gFW) (mg/gFW)
Untreated - + 16.9 16.4 10.1 1.3
Ethanol(95%) ~ + 16.6 14.8 8.9 1.3
Ethanol(95% ) + + 16.8 14.7 9.2 1.2
Ethanol (Powder) = 4 16.1 135 8.3 1.4
Ethanol (Powder) + + 17.9 13.2 8.2 1.2
Dry Ice — - 17.6 12.9 8.0 1.7
Dry lce + - 16.6 12.0 74 1.6

‘Fruit were placed in PE(0.05mm) bags sealed under vaccum
'Skin brwoning was determined in the range from 1(sound) to 5(very severe)
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Table 3. Effect of ethanol deastringency with ethylene scrubber on the firmness changes in persimmon

under different storage conditions

Deastringent Storage Firmness Days after storage
Treatment’ Condition at harvest 0 15 25 35
(kg/cm?)
‘Hirataneashi’
Ethanol Unwrapped 6.0 35 2.1* 1.8* 1.2%
PE — 2.1* 1.3* 1.1*
PE+ES - 2.4* 1.6* 1.1*
Ethanol +ES Unwrapped 4.0 2.8 2.9 1.1*
PE - 3.0 1.8* 0.9*
PE+ES - 35 2.8 1.4%
‘Chungdobansi’
Ethanol Unwrapped 10.5 6.6 5.6 1.4* 1.1*
PE — 6.5 1.4* 1.0*
PE+ES — 6.7 6.2* 34
Ethanol+ES Unwrapped 8.2 6.3 3.8 2.5*
PE = 7.9 3.5 1.3*
PE+ES = 8.0 5.1 3.7

Deastringency was conducted under hypopressure using

*Indicates partial softening
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Fig. 2. Changes of ethylene concentration in polyeth-
ylene bags wrapped for persimmon fruit dur-
ing storage
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Table 4. Effect of ethanol deastringency with ethylene scrubber on the degree of astringency and soluble tannins

in persimmon under different storage conditions®

Deastringent Storage Days after storage
Treatment’ Condition 15 25 35
‘Pyunghaekmu’
Ethanol Unwrapped 1.3(0.13) 1.0¢0.11) 1.0(0.04) 1.0(0.06)
PE - 1.0¢0.11) 1.0(0.03) 1.0(0.05)
PE+ES - 1.0(0.09) 1.0(0.03) 1.0(0.05)
Ethanol+ES Unwrapped 1.2(0.3) 1.0(0.08) 1.0(0.03) 1.0€0.04)
PE — 1.0(0.07) 1.0(0.02) 1.0(0.04)
PE+ES - 1.0€0.07) 1.0(0.03) 1.0(0.04)
‘Chungdobans’
Ethanol Unwrapped 1.0(0.10) 1.0¢0.11) 1.0(0.04) 1.0(0.10)
PE - 1.0¢0.11) 1.0(0.07) 1.0€0.07)
PE+ES = 1.0(0.09) 1.0(0.09) 1.0(0.07)
Ethanol+ES Unwrapped 1.0(0.11) 1.0(0.08) 1.0(0.07) 1.0(0.07)
PE - 1.0(0.07) 1.0(0.06) 1.0(0.06)
PE+ES - 1.0(0.07) 1.0(0.05) 1.0(0.06)

* Degree of astringency were determined in the range from 1(none) to 5(very astringent) and numbers in parenthesis in-

dicate soluble tannin contents(mg tannic acid/g.FW)
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Table 5. Comparison of soluble solid contents in ethanol deastrogent persimmon under different storage condi-

tions
Deastringent Storage At Days after storage
Treatment Condition Harvest 0 15 25 35
‘Pyunghaekmu’
Ethanol Unwrapped 16.7 14.4 14.4 14.8 14.4
PE - 14.5 14.5 14.7
PE+ES - 14.5 14.8 14.3
Ethanol+ES Unwrapped 14.1 14.1 13.7 135
PE - 14.3 14.9 14.1
PE+ES = 13.8 13.9 14.0
‘Chungdobansi’
Ethanol Unwrapped 19.5 15.87 15.8 16.8 174
PE = 15.9 16.4 17:2
Ethanol+ES PE+ES — 16.0 14.5 16.2
Unwrapped 16.03 16.2 16.2 16.8
PE - 16.8 15.8 16.9
PE+ES — 16.1 15.8 16.3
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Table 6. Changes of ethanol soluble sugars in ethanol deastrogent ‘Hirataneashi’ persimmon under different stor-
age condition

Deastringent Storage At Days after storage
Treatment Condition Harvest 0 15 25 35
(mg/g.FW)
Total sugars
Ethanol Unwrapped 11.55 8.23 7.43 8.43 7.71
PE — 8.59 8.48 7.85
PE+ES — 7.13 8.47 8.61
Ethanol+ES Unwrapped 8.08 7.77 7.77 7.64
PE - 9.44 7.35 8.45
PE+ES - 7.47 7.75 7.89
Reducing sugars
Ethanol Unwrapped 7.89 5.35 4.62 5.67 4.59
PE = 5.05 6.01 4.56
Ethanol +ES PE+ES = 4.83 5.62 4.63
Unwrapped 5.08 5.06 5.27 4.49
PE - 5.15 5.07 4.95
PE+ES - 4.04 5.18 4.74

Table 7. Changes of ethanol soluble sugars in ethanol deastrogent ‘Chungdobansi’ persimmon under different
storage condition

Deastringent Storage At Days after storage
Treatment Condition Harvest 0 15 25 35
(mg/g.FW)
Total sugars
Ethanol Unwrapped 9.49 9.66 8.73 10.82 13.56
PE - 7.99 11.16 13.48
PE+ES - 8.24 10.76 12.82
Ethanol+ES Unwrapped 8.13 8.33 9.76 12.83
PE = 8.91 9.53 12.11
PE+ES = 9.15 9.39 13.18
‘Reducing sugars’
Ethanol Unwrapped 6.56 5.10 5.93 5.64 5.43
PE — 5.47 5.95 5.33
Ethanol+ES PE+ES - 5.31 5.70 5.16
Unwrapped 5.08 6.23 5.49 5.07
PE = 5.62 5.82 4.97

PE+ES = 6.07 5.28 5.58
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Table 8. Occurrence of skin and fresh browning in ethanol deastrogent ‘Hirataneashi’ persimmon under different

storge conditions

Deastingent Storage Days after storage
Treatment Condition 0 15 25 35
Degree of skin browing?
Ethanol Unwrapped 1.30 0.50 1.13 0.40
PE - 0.80 0.07 0.80
PE+ES - 0.90 0.73 0.67
Ethanol+ES Unwrapped 0.80 1.00 1.27 1.07
PE — 0.60 0.67 1.07
PE+ES - 0.70 1.20 1.00
Degree of fresh brwoning
Ethanol Unwrapped 1.00 1.90 1.60 1:27
PE - 1.10 1.67 1.47
PE+ES — 1.30 1.60 1.40
Ethanol+ES Unwrapped 1.00 1.30 1.47 1.00
PE - 1.10 1.93 1.40
PE+ES - 1.40 1.60 1.53

Skin brwoning was determined in the range from 1(sound) to 5(very severe)

Table 9. Changes of skin and fresh browning occurrence in ethanol deastrogent ‘Chungdobansi’ persimmon
under different storge conditions

Deastingent Storage Days after storage
Treatment Condition 0 15 25 35
Degree of skin browing*
Ethanol Unwrapped 0.22 0.06 0.73 0.47
PE - 0.33 1.27 1.00
PE+ES — 0.07 0.60 1.00
Ethanol+ES Unwrapped 0.11 0.33 0.33 0.53
PE — 0.80 0.13 0.87
PE+ES - 0.07 0.20 0.20
. Degree of fresh brwoning
Ethanol Unwrapped 0.00 0.60 0.08 0.07
PE - 0.53 0.07 0.00
PE+ES - 0.47 0.33 0.13
Ethanol+ES Unwrapped 0.00 0.73 0.40 0.27
PE = 0.80 0.40 0.27
PE+ES = 0.47 0.67 0.00

‘Skin brwoning was determined in the range from 1(sound) to 5(very severe)
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