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Quality Assessment of Sweet Persimmon Over Room Temperature Distribution
After Long-term Cold Storage and Antioxidant Activity of Byproducts
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Abstract

Quality assessment of sweet persimmon or “Fuyu” was evaluated over room temperature distribution periods after
40-day storage at 0°C cold room. All Hunter’s values (L, a, and b) of sweet persimmon were significantly decreased
after 4-day room temperature distribution while the flesh firmness was drastically decreased after 3-day room tem-
perature distribution. Glucose and fructose contents were significantly increased by the degradation of sucrose after
3-day room temperature distribution. The highest extraction yield was obtained in the flesh of persimmon. Extraction
yields of each part of “Fuyu” persimmon were 15.53% for flesh, 10.53 for seed, and 13.83 for flower bud. How-
ever, the total phenolic content of flesh was 4.8 pg/mg which was extremely lower than that of the seed (175.5 pg/
mg) and flower bud (178.2 png/mg) of sweet persimmon. With high phenolic content, both the flower bud and seed
of sweet persimmon showed excellent antioxidant activities by 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) free radical scavenging test. The results showed a great potential
for byproducts (seed and flower bud) of long-term, cold-stored sweet persimmon “Fuyu” as a good antioxidant

material for novel functional foods.
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A4S F4A17171 218+ 1-methylcyclopropene
(1-MCP) (George & Redapath, 2008), modified atmosphere
packaging (MAP) (Gu et al., 2008), controlled atmosphere
(CA) A& (Fukai et al, 2009), Z2]32L o7 2 curing
(Qrtiz et al., 2005) 52 8 & FF7]EE0] /\}515]—7
Ao, olf gt AE7|so] A8d S A7) A 9
A= 0°C A A7go] vt=A] HQ sk AFfo|th(Bae et
al,, 2001). AA} oM 7HE Bol &3t = A%
0°Coll A polyethylene (PE) EFA 2 LE-3t= A
o] AFEE I ATtH(Chung et al., 2013). 3HAT, 0°C
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AR T we] Ak #sh= AR (CR-300, Minolta
Co., Osaka, Japan)E ©]-83}] Hunter’s L, a, b &< =4
st @7k FHe] A ¥istE A SQlth #5e] Axe
Texture analyzer (TA-XT2, Stable Micro Systems Ltd.,
Godalming, England)E ©]-&3}% 5mm %732 plungerE
1.0 mm/sec®] $E2 Ao HHS 8 AYste TS
N (newton)2-2 A&}t

S2lE B 2

& ZFY 2mLE st /T 18 mLol| EFste] 3
2 8}aL, 045 um membrane filter2 |3} & HPLC (Waters
Alliance 2790, Waters Co., Milford, MA, USA)E ©]& &}
29 FFS =459 Detector= RI detector, column
<2 carbohydrate column (Carbohydrate Cartridge column, 4.6
x250 mm, Waters Co.)S AF8-38}%1th. Mobile phase= ace-
tonitrile:waterS 80:209] H| &= E§ gt &AS AME-313 L,
flow rate> 1.5 mL/min® 2 3}1T},
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AxE ZF AR 20025 70% NS 2L YW, 24hr A

2ste] & 33] RbE FE=3th 542 o 72| (Whatman
No. 3, Whatman International Ltd., Maidstone, England)E

o] &3ty o33 F rotary vacuum evaporator (UT-1000,
Eyela World, Tokyo, Japan)Z 55°CollA] &3t &
Azste] ARG H5, A, B FEE F
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ol

1o o my

=
% Z99¥E =S Folin-Denis (Folin & Denis, et al.,
1912y FAst SAH3Ah 2 55 60 uLoll Folin-
Denis reagent (Fluka Chemie GmbH, Buchs, Switzerland)
60 L= ¥, 387 AL BkE-AlF| 3L, 10% sodium car-
bonate solution 60 uL<S 7}sle] 1A]7F WES-A]Z1 & UV-
VIS spectrophotometer (UV-2600, Shimadzu Co., Kyoto,
Japan)Z 700 nmollA FHEE A £ ZPHE
Sl (mg/g)S tannic acid®] EFIFALS o] &35te] k)

ATt

DPPH radical 2718

DPPH (2,2-diphenyl-1-picrylhydrazyl)E ©] &3 T3k &
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(Blois, 1958)2] WS WEste] S48 =, 99% "
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£ o]&st 517mmollA FREE SAHSAH dxTe
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ABTS radical 2271842 Roberta 5] "% (Roberta et
al,, 1999)0l] 2Js] =431tk 7mM ABTS (2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid))9} 2.4 mM potassium
persulfate (K,S,00)5 24X17F &< o] 7 3ol A W] st

ABTS ¥ol22 I F o] &4E 734 nmoll A F3%=
#el 0.70+0.020] Y2 E5 F/FTE 3|43 g4 €
£ 180 pLell sample 20 uLE &35t 13 &<t WA
F 34mmellA FFEE AU 4 AR FEEY
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13 (Statistical Package for the Social Science, Ver. 21.0,
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Fig. 1. Changes in Hunter’s L (a), a (b), and b (c) values of
sweet persimmon over room temperature distribution periods
after 40 days cold storage. Different letters indicate a significant
difference at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Firmness of sweet persimmon flesh over room
temperature distribution periods after 40 days cold storage.
Different letters indicate a significant difference at p<0.05 by
Duncan’s multiple range test.
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carboxylic acid (ACC) — ethylene®] TAE AXA = H,

ethylene®] Z-7E2 <0 ACCHA ethylene®Z HEHE]7]
d4= ACC oxidase®] &/Jo] &2 3}tk (Kawaguchi et al.,

1997). 8 T A2AFN = &2 Y ACC oxidase2]
g ol AetE7] wiEoll ethylene FAo] astal, ole

AR s AAlehs &7 Atk AR A4 7]
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WA FH3 Are] 7ZAE HASHA ¥ oh(Garcia-Salinas
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Fig. 3. Free sugar contents of sweet persimmon flesh over room
temperature distribution periods after 40 days cold storage: (a)
fructose, (b) glucose, and (c) sucrose. Different letters indicate a
significant difference at p<0.05 by Duncan’s multiple range test.

Table 1. The extraction yield of each part of ‘Fuyu’ persimmon
using 70 % ethanol extraction

Parts of ‘Fuyu’ Extraction yield (%)

Flesh 15.53
Seed 10.53
Flower bud 13.83

1 1tHKim et al., 2003).
FAarg RO FEE9] F ZdE TS Table 29}
2o} F ZEvlE §RS 25(4.81+2.27 ug/mg>A(175.53
+7.42 pg/mg)>Z 3 (178.17+£14.72 ug/mg) =22 LERTH
A=A ES AEA Exd 23 grRtERA 2
2o g ALk S Alste] FEARC], Z# 2H
E A}, d+t, Antole] L, AYSH T thget 8ol
‘:5]_1— ) THTomas-Barberan et al., 2001; Kawakami et
 2010). @72 AniH o g BF HEW, 771 5
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7} = ALE HI(Cho et al, 2001; Kang et al.,, 2002)
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DPPH/ABTS free radical 2~7{&Hd
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W33} 2 ¢] DPPH Atz 275l thet 2= Fig.
40 YeRHATE =R} K €] DPPH Atz &A%
2 F=7F 0.8 ugmLAlA 8 pg/mLE F7Hstel wet -2
A (p<0.05) S715 BAth SHAINE s} A o] A=
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EE7F 1.6 pg/mL ©]ake] A=l A= thxql BHAY]
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Fig. 4. DPPH free radical scavenging effect (a) and RC, (b) of
BHA (control) and seed and flower bud of sweet persimmon.
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Fig. 5. ABTS free radical scavenging effect (a) and RC, (b) of
BHA (control) and seed and flower bud of sweet persimmon.

Table 2. Total phenolic content of each part of ‘Fuyu’ persimmon
by 70% ethanol extraction

Parts of ‘Fuyu’ Total polyphenols (pg/mg)

Flesh 4.842.7%D
Seed 175.5+7.4°
Flower bud 178.2+14.7°

Different letters indicate a significant difference at p<0.05 by Duncan’s
multiple range test
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oA T =2 RC,, #S Helth kA% DPPH
Aol g #W L] RCy, wel A2l RCy, #well Blsl
2] 4 (p<0.05)0.2 ZFe X2 Ho|i Ut} ABTS radical
2% G 7188 skl g AR A
F FZE(RC,=220 pg/mL)3} A2 o] &%= thE (RC,,
=125 pg/mL) Hote =& A4S 7FA L Ath(Jeong et
al., 2007).
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