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Ebony family (Ebonaceae)ol <8} thlz} (Diospyros kaki Thumb. cv.
Fuyu)2 MAZ L2 ofrJo} 2713 Tt} P2ojA chFE F4tx 1 gict
oje{yt it EXE Ko} n| Z}Fe] ARt 470 &3 1EFAY
AE FFEchd del zuiE e Bl A vidte &2 Az Y
o] Atlal ¥ Zojr}. & JUERI} RFE gleng FAZF P Hoj
A el ¥t }F ZHojct.

T2} ol AQuiE il e T B¢ A 3-4 Jjde] Aud
Aol |3 o] MAE = 5 £ F S FAUAIN E AR
ciFE 2 ot B3] #HAY £5E e HAY Y 2 §5FY &
AHe|7t 23122 B& 559 3 ARRAE Y3 Ao Bx&E &
A S5l HAHAPUA S A3t JELE BT AF71 A ¥E o o}
g ZHolrt,

$1ot A2 Hogdo] o3t AF WAt dtel AAENY dd&
2l 2l AR FoZ Lro] dolRi F FAY WS A
b AAA7]= HY AMPRAE YHELE ] LS FuiyAI=



g & a7 =3o| glrh

I 97 4 é 48y

o] 4% F FA#HEY 272 A FE wA| &t A HA WA o
th. o]F Ao AHE X AAF|7] #HAM = 0C- -0.5C oA AH2AH%
2} 0.05 om - 0.06 mm PE film YWEA A UAlo] H AU Zog LIEIL Q)
th. 23y ol ¥ RABtM = ARl B Aol wel pAE Y] L
EIHoE AEIIAE VA S| HALAF|A el

FAHe] FAL AA FH (black stain)? Z (brown stain,
chocolate T4 L8 4 Ut FHAALZ vio slojA A W #He
BEHFo] W2 Mo FHPFo| ML ALY FEI 2 BT
AP &o] wolZrtal 3l oA AuM2AZ £ F AZFT HY
Ej7 BAloll o3t ZALo2 oA Uil ER FALFT ol &3
dABE o] ZTiiE d#A Qlth (i FHPLY WAE #%te] He v
2o FA8t Y X oA Fol Aol Pt EF ZEHITLY
YL 2 o|it¥kt4e] sl o] ZAHE dodle Hiol &Fts
UAE o] R 50-60°Ce] &l &3 AAISIAU CA AFYUTLE A
Cial 3~ Qlch

AdH N2 € SRAFA] A AV He A4S QPN AEd
722 FFef wE AT Eolsm EY A PA AMEE = PE film BA
o] HAEUR 7tAsE T FAFHI glo] Y A YR PE filnd| AEjoL} 7]
El A-&3 7He¥ CA A7 /Lx HPE oo ¥ Zo|tt

olMY ¥A7Ix| AF A= F2 THPAUARY iy 2 T
U ofZMo] dF YHA A& # AR JlgdHdN FHIALLES HA
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= P¥olu A ABtE AAAF7) St AL AASHA Btz o).

B dFoldE A, FAHMRALS W5 Hstd 4 FaHAol
A U} o] HE F4de] EQEN W AL FPEHS B8
o ZujA WS 2 YD, o|AHOT +¥% NPzAL tiRHeE
AEsiaal ghe), Hs) PE filn WEA] B8] Ao} o]uEls EE,
dedele] Iy FEE E4sto] ol§ 2zio| AAHMI] BAE ZAISIL
olol whet wzte] A A WIA wrl Tea Bl MEEL
BU ol ¢ W ARF "tz HelH AYET SR Yr}
Uolr}l ztale] 4EEME Bl ¥ g 731 HUES 7ot A%
Z ABE WAY 4 A& P o] uUtEE AT

S5, oW FHAE olgslel PE filn B LN Y A A
Aosx e AAd AAE AESIT ol F AW FA YL
Al g 3}s 2} §ic)

Azl WA AHRE I & PE filn WE APYE NP £ Q=
ol CA M 7|&& e g},

V. & 714 43t 4 88 o3t 2
E e §E e e gt

1. 2§ 929 A A5 5 £3 448 48 A% Hee 0CcE 33
Act.

2. ARF o AAL CA 282 2 FAx d Y Ko A}E R
913 PE film WEA o] ¢ F4 Fx] 3= ExU 245 = AR 3
g5 At



3. ¥/ @] AMAF U WAL A FHY HeE FEHUAL
A ZAHE LS 282 Ho| L} AFA R FAE st FELS A
StA| A T},

4, ZHoll= i3 QUSEA Y ¢ Ao o AL FsEL H
ajgelo] WE EYU F7I8E ¥Fo] BAE = JLoE M HWo
ol WAhe I B #Ho|l A2 e vid ALUYH 77
T4l B2 ZUE B EYo] v|Y £F EIAY| A ErE=
Aoz £EFHHAL].

5. 43}%}3 Qe O FH phenol ¥} PPO Y T2 AHIANLE A 3
2 MHFJ/AE Holx =t}

6. 27, F3 HyF By TS MELY Adyolvt MEZT 7Y
BEE ZHUd0 AP ez FFHIT

7. Z28& /718 ey 22 WARZA Qskoyt FHES Phoma 489]
of &3] |7|E+ AT #HAEF L

8. AMStA] Al I ZAHE WA E3E By

9. 2% At4o} 5% o]4lERl4A CA Al FHUARE HAATI|= HY7T 9lal

T}l

T 92y ZEE A4 ¥, f7lE €%, n2ve g%l =2 H
=3 oA AsHA UEhdtt H&ET g2 A4, 53] BEQ As
UFol B2 A4de] M2 40| i RIS BIFHE-S MEY Z
ol ¥ Zoz JAHIACL +H/F PE AU AXEF w2 Frig=o
23] e 3|, RISHEF HEEC] W& AR X3 FAHLEHA
o YAHSE= ZoR Y 4 gl mEty ZEe WAE HIMAM =
PE B2 A HY2EY 571 ARIE e AL XA 42 &
B2 S AAsof & Zo|rt. ol B MY AHE WAISHI] 4

stol CA Ay EUstoiof ek
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SUMMARY

Experiments were conducted 1) to develop storage technics for the
maintenance of 'Fuyu’' persimmon fruit quality, 2) to find out factors

causing skin browning, and 3) to control skin browning developed

during storage.

1., The optimum storage temperature for the maintenance of ’'Fuyu’
persimmon fruit firmness appeared to be 0°C.

2. The effect of PE film bagging on the retention of fruit quality
seemed to be due to high carbon dioxide and low oxygen concentration.
3. Ethylene removal and CA condition improved retention of fruit
firmness and of soluble solids content,

4. Fruit skin discoloration in ’'Fuyu' persimmon fruit could be
classified as browning and blackening., Browning of fruit skin further
developed to the collapse of flesh, and black-discoloration was
limited to fruit surface.

5. Susceptibility to fruit browning seems to be increased by orchard
factors such as high nitrogen contents, overall fertility, and
delayed maturity with poor coloration,

6. Incidence of skin browning had no significant correlation with
biochemical factors such as total phenolics, polyphenoloxidase, and
soluble tannin content.

7. Anatomical factors of subepidermal layers seemed to be involved in
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the susceptibility to skin browning. Susceptable fruits had loose
layers of subepidermal cells,

8. No fungi were found in brown-stain surface, whereas Phoma fungi
were identified in black spots. Inoculation of Phoma fungi on healthy
fruit surface induced black spots.

9. Antioxidant treatment seemed to reduce browning of 'Fuyu’ persimmon
fruit,

10. CA condition reduced the incidence of skin browning in ’Fuyu’

persimmon fruit,

Overall results suggest that skin browning is enhanced by
excessively high nitrogen, organic matters and Mg contents in the
orchard soil, Fruits from the excessively fertile orchard may result
in delayed maturity and thus immature epidermal cell layers, During PE
film storage, immature cells may collapse because of high turger
pressure induced by high RH inside PE bag, Collapse of cells
eventually lead to skin browning. Thus, to control skin browning,
mature fruits should be kept in cold storage without PE film bagging.
RH and temperature inside the storage room should be maintained
pr'opér'ly. However, for the retention of fruit firmness CA storage

system should be applied to 'Fuyu’' persimmon fruit storage.
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5<% (Diospyros Linn.) &2 ¢ 190 FolH ciRE dciy} oid
ol EX3t 2rfo] EXEHo U= A H|ZA Al A4EAM o]EEHE=
AL 190 £F 7 X (Diospyros kaki T.), I&UE (Diospyros lotus
L.), vl ZI}¥ (Diospyros virginiana L.), -®%A| (Diospyros oleifera
Cheng.) & 4 Foln JAEH 71X U= AT itz &, ¥, ¢«

Solur dENAM U2 % FFo] A YA §F2 A ¥
o] zjujHc}.

Telvtete] AR A JAs L A) of (1138) ifof VY 7] Ko
UL, RAA] 4F o (1470)0]] AR, +BA] F2 7|{o| glom M
718 FMFo] Ho] Se ZALE o}l ALY AQuiE ] Yot £&
"l

e FF2 dEolM tig JiPEC HoBE I3 AiEHe EFS
Japanese persimmon®S ¥ W3 * oIt A4E o|fFHE 4 FFF HAFTY
85%& H3¥l= D. kakive F RFol mE 4K M HIYE /&2 &
Y 4 Asd, & Ito (1971)= gE€°] dou= 32 A HEI dof
LX) ot B$& pollination constant (PC)E Yel i, $£84 A} I
Lo HHPAlo] dojLl= HLE pollination variant (PV)E YER]Z Q)
C}. ©]& Salunkhe (1984)7} tir] ®|23EE Uz U A (2
nonastringent)} B gt& Ux 2 (W& astringent)oF L}y 32,
AA olEE YUl PCNA, PVNA, PCA, PVAR EH33tdcl. D, kaki



(Japanese persimmon)o &3h= FF& o] U7lA] Efd &3 e EH
ch3 Yl

1. Pollination constant and nonastringent (PCNA) cultivars:
'Fuyu’, ’'Jiro’, ’'Gosho', ’'Suruga’

2. Pollination variant and nonastringent (PVNA) cultivars:
'Zenjimaru’, Shogatsu’, 'Mizushima’, ’Amahyakume’

3. Pollination constant and astringent (PVA) cultivars;
'Yokano', 'Yotsumizo’, Shakokushi', Hagakushi’, 'Hachiya’,

'Gionbo’
4. Pollination variant and astringent (PVA) cultivars.

"Aizumishirazu’, 'Emon’, 'Koshuhyakume’, ’'Hiratanenashi’

o] % PCNAY] &3f= Ffv Y& Hdibolil A2 HUFPolL JdES
A2 Yol W@ FHYola FHo] gon tiglo]l Wi sy A
AHAEE gAddoIth Sl BF 2-4 JMojn ©HAE 94 Sieoid &
A3t 1098 Lol A 1198 /I 30| Qo UHEA] £E7 HAT}
t}.

MAZLE 2 €& B P& E& A8 E (salads), olo|AAH
(ice cream), A E (sherbet), HAEXE (custard), #H< (cake), F%
(pudding), ¥}o] (pie), ® (jam), Az (jelly)FTLE CT}YU3IA 71F, ©f
33l glen, fevzliME FALE Qrgol 7| A A= WO
LHH{FY ALEES Qlrt

A2 =) 2 Al 54 L AR ud



Selviel ezl AuiH AL 9,838 ha (1990 BA)EHN ANS
ol A 2] 10.2%& AMA|STAL vh A BAPREE 9f 96,000 M/TE A&
ZI222 & o 5t Fa 5 dhioln Ay, g, wl, EE, ®eo}l
& X3t ot §3) @3 2ozl 3t d B 7129]
12°C ol A Hofart ¢HAuj7t 7t EFAH goln E} 2o
Hj 3ty £&do] ¢tFH AFolrt., W MAANLE @2 ofrjo} F71F
2 oA ciRE BAEEE Fo| 2] 4£u|RP 23] FFIe
AEAY AAE FFUCHE Y22 £EFHUEA HAAYo| Arta @ Ao
ch 23U S Y AESFS HEEA TR FFE o[ FIL glolA
A& ol &Y AU 2314 o] glole +£HI| F4E3te ¥ 71H
steto] FEAFLE XA gt Z AH2AZA|Mo] RIFIH wel
A Jibare] 15-20%8] wEo] A 2AY ¥ FIHOEZH vlaF A4
AL UBE £EE HAFI Q. Bf w2 Atabu ufe} o
AFE S F "ol AF2xe ujx| ol whel R A FH S A}
olF Kol ZoZ A Ut}

433 Y AR ofsie 24

AAE © 7 A EAHATNY F A2 A Az HAHEAHS
2 Us g vt wEtd Ff Y ARY S Y WYHoEH
T2 ZERAE Y FE A2HA e PE (polyethylene) film& o|-&
3t MA (modified atmosphere) = Z¥falo] o] L X giti, & pA4IHAM
2 AAFHI ZHEALE TEHI o XHUEALY WA edo|u Y
Atz BIME ol BE @77t o] Fojx Sirt. HEH chocolate VY

o2 @A gt ¥ W Fge A} e BAWALS WA 2



LAY ARA} FEES UA] X3 A B o]t}

1. 2t |43

7. &%

T 22 A B F9 ko FVE Yol Uol 2=V & 4
& A d¥Yso] AEFEGo] A A3t (Shaybany 5, 1978). H7|A %
= A8 3834 MY ARLEE 0CE BFE %3 (Tarutani, 1960)
SU FFAEY FE FAE HY HYZEE 0C - -0.5CU A2 =
W A A A dsA gt (G, 1990).

v, cA 23}

T2 e EFARAE AT A AF PHL Fuol M ot F AE3E
Sl ¢ Aol YAR d& F{ FFY CA 212 1C 2223
90-100% AciFalolA] At4 3-5%, o]AlTtL 8%E RI H ul glvr}
(Tarutani, 1961). =Ue] 4 AIE B 4ta 3-5%8f o4t 4 9%
7} BRI AAA A YUY CA RALE FHAHO gdoen (R T,
1990) o] 23 A ARAME ¢ 5-6 UL FEAHo] FAHI 31l

T MA 4

oAl Yut2lElo] 9l PE-film W A AA] 2 A e T Fo 9
3 xjdFH e PHHE JtasE AAE o] &3 WA oltt. ©EE 0.06



mpn PE filme 2 RSl 0°Coll AH3tH A THFLE B2 AdhEEs
5-8% o] it¥¥tL: FEE 5% FE RFAHALH wety FI)A Fo] B3}
gt 3tgtt (Tarutani, 1960). =1(1985)e &}3}=® W& PE film SHE
0.06-0.08mm & 79 o]4t3¥tA: FEE 5-6x I RAE 4 don A
BE ol E2Holat 3tHct.

2. A HAM

Yty o g Hi 2 (A HAMol A Jehte AFoE HiEHI g
il (Yamashita &5, 1963: Hamachi &, 1974: Yamﬁmura S, 1984) A AS
Aot B3 Hils A HAY FHBAAY DHEA (chocolate) o
Lt 4 ottt . 8A713] 4 3= F2 FHEALY {71 Hdd I
len ZHY Lo F e 494 AFH FAREY JAAA #E 4

o]
27 &3 A A& Eolrt (W, 1990).

7). zpmle] ¥

o] FHEAY UAFH= AR I FHRAAE A AH
SR ool gleng A= & o] glor} gfHo] FH I
235tA| AEF7H2 8] =317t EAAE T} (L}, 1990).

ARt AlFx2e FZHYPA W7 22 polyphenolo] polyphenol
oxidase (PP0)2] u}Lof &3] quinone FYUAME H3l FY Mial
melaning B{ASt= (Z, 1974; Mondy®} Kelin, 1961: Swainz} Hellis,
1959) o] EH} YT XA w3 oT & 4 Qlvl, Uy FHUAAES X
THY VB Z Y EgHe] WA wel AA LY (H 5, 1989) A
Foole APIU gy & Yot st (A, 1974). YA



fede=H JH WAL polyphenol ©HFH2} F2 YAPAE Hole RALE
HAE3 (2 %5, 1989) AU Cu ko] & 4£F WAL UL
H A A UEL PE filme] F7Al= 0.06 nm7t S5 0.03 oot 0.1 mm
PE HE WA UFLo| F7RRITAL 313t (R &, 1989).

U, zpale] zhd

A ZHE LY 7] FA4S AT IFHE FASEY 4y F28 HAY
Fo3d $EE 2Tt ZHF s HE71A] HAEH dE2s 3N 3
Aol dstEa 2ol WAl FELZ EF ol E Ul HE7HA 7
2 QIAIETE (uF, 1990). o]l2{¥ ZhH VAL T Y A EA=RE T
chocolate Ao & EHejfxxx qrl,

A AN T Aoy &t (W, 1990) ZAH WS AFoe FE
HA FFoA HA3N WEE FERE el AZE HA W A
B HAEE 2oz ATt ZHTALY WAV A oA 7R FHHI
HEHA A et 1AF R w3y 2 P Ut ST F
e FH opARE o ZEHAY A Qe AedEE G Eo] F A
olF Holm Rt o 12| ] A2 JAHAHIYo] Hrial A
t} (v}, 1990).

Aol (AL ZH| mlAe FFo I FAFHLE ALH A
= HAAE Bt ol F I3t 'Costata’ EFE ol 8T A2 A A
Holld= 4°C AL A ZA] A ZHol 78 A7 wAYyrie
st el AABENEYE AL HHE H= FIU Uty (Fatma 7,
1983). 23t 2 A2 (0C)ol AAE Fa Ao UM =E A2E, H
TUE HASY Ao|U HUA LR Hol AHHNE BI| = ofygrie 1)
7} o z|wjFol|ct (1, 1990).



Ch. A HAHe dosie 2U=

Thomson (1964) W Mori 5 (1965)2 zAlel ¥ &= HH L Al ZFo
$+3t= polyphenolzt 1 43 #HAQ]  polyphenol oxidase [E. C.
10.3.10.1.: diphenol 0; oxidoreductase: polyphenol oxidase (PP0)]¢] u}
ol &3l UEelUE RO Z 447} acceptert Hol ExjAale] AtAE F
43122 polyphenolo] quinoned] HEelE A3}3}al o]Zo] £33ty 7MY,
HN Ee JFN NAE ¥Aste ztdel Yelhdes @4olzla 3,
Sakurai (1967)= o]} Z2 AtNbgols At} F&E3In At47 Qo
o] ¥r-g-2 LIEIA] ¢ttt stgtTh Uratani (1963)w= ol 8j§F Atz of
A det quinoneo] Q7|H 1 Fole Ataut HATL glo]x o] g2 Y
Hria st

CosetengZt Lee (1987)%= A3t & e] iAo WAE = ZHS HHY
2| PPO #7d 2t polyphenol ®& 2 Fo] A#FAI AUX| T o] A2 FFuir}
xlol 7} @) ‘Classic’, ’'Dilicious’, ’'RI Greening’, ’'Mclntosh’,
'Cortland’ F%< PP0S] ¥ XK A@IAZ AUX|wt, ’'Empire’,
'Rome’, 'Golden Delicious’ #% 2 polyphenol ¥arz} A2 A&AAUA7 ol
T}l B3} 5L, Faust (1964, 1965)0] w2 FUT AdolA X 4
2] ] polyphenol ¥ta¥e] xjol 84l& Ro|®™ flavonoid?} anthocyanine]
3tako] wlolzm Ale] B wlaly I 27 AL W &%of e x}o)
7b glehal it

Chubey 2} Nylund (1970)= 9] polyphenol &zl xjujzA e #A
of thet AdREolM 3HEF7| 7} wE +¥HF ZHo| Welr| 1 njs¥ A2 A
=7l +HI ZRT} ZHo| wETH 3133 total phenol2 A% 5o
S7FSaL ob& Y ZW S A F 1 Jjdo 7t wWol ARt dtgct



THY¥ HA & A A= F Ul polyphenolZ} polyphenol oxidase?|
ghel AHMo] Y Bt ol Eded Osido F (1965)2 H5ot
THY¥ polyphenol &8 W= AY I AL TLLHATHE 2AHA S
HAol 7 FYo] 2 ¥l FEHEE FUIBIACHI} THA] HayTIE Bt
A3 EF B 2]8lo] polyphenol oxidased] VP X+ Ao Zdtu
47 HE= FH3] A3tHriL 33t

Wiant & (1951) W Craft 5 (1958)% A AL=¢} ZIx}2] FHHo| Y
RO A A A A AL L&A Ao H|3to] polyphenold] ¥ &Fo] wil %
Zto] ¥HE Wol WAUTIA Ry,

THY¥ 7HFolu Auly o] A HA HoUris Hix Yol A
Cl. Luh 5 (1962)2 Egolg BRXULE J1E3ted dojuves HHEE 71
FF 25C ool M AFA BUFY oin|i=ito] XA HFE doroR
AN UAAE o] WA At47l 9l AtelidtolA] PPOol| &%}t phenol &3 &
BAH Artel #AQUctD K adtgct Tate 5 (1964)2 wj PPOS] 3 A pH
7} 6.28t3 R34, Wong T (1961)2> ‘Cortez’ clingstone ¥4 -ofofA]
4718 isozyme PPOE ‘U A YITL. ©] phenol &R & AI&HH HHZS T4 &l
88 wtAoOJA ortho-quinone?| ZFH{UEE IRt AT
Siegelman (1956)2 o2 7}x] phenol &3 F o)A catechino] Abpr} ujje]
PPOS} 7} A Hb-ERTIaL 3tgich. ®7HR] Hgof FFoA HMFE= 4
3el 4 9 tannin % FAQrlI Guadagni (1949)7F RIAdg =4
H3ote] T4 ZHE AL AAU A AAF FIYY HI ¢
¥ BATE At ¢ A drt.

Reyes 2} Luh (1960):= A &N A4 ZAWE FHAFFA U=
“functional” ZHI 7| A|A HAFo 23t HETL SAYo] Hol dojuts
"adventitious"{t ZWHOeET Ui Jogol AMF JFFE AHde



peroxidase$} PPO 7} @AY RIstz gich.

Mondy & (1967)2 ZIx} zju) AJ¥Hojjr 2] ¥]®E 7} polyphenol3} PPO
ol | BA BYMNE=XE ¢7] H3lA Ay Mg A QY FA3} ©e| v
28§ FAY 45 polyphenol ¥sfo] HAE N welr FHUEEE W
A 3] ZAAAATIA stdct. 22 ER Axie] HAo| HLUFAE Ut
£PrhE AL PPOS] /g Brh= polyphenol®] §&fo] 4AE 7| wfio|2tl
stgict. E A %Z71H5 Q¢ polyphenol ¥ HE= 4 JHE7x] HARYAL S
NExFE I #$P2 YolFrii 3pHArl.

Mondy & (1960)2 =xhe] A4 §afzt HAzte] TA i A|Hd
A A Aae) ghgo] wow Fee gharo] AiHe asio] WA
& Yol dozicta 34t

Ueno &} Ishisaka (1963)= F--R<tztolAM 2o FHHo] WAsStE €U
& RAISHALAL A, ed 22, AAY BAE AEE ¥ AH ol
¥ A FHS e F717F U ReA Aol Wil Bordeaux & F
2| WAo] Wor EX Hld FX&F YT Yo wWoldria 3rt.

olg} Zo] HoztEo] glojA WMo H3t= 84U FHEH, EFH
Hol7t A3 FHBAET A7ix] add wal oy Pejo A7 2
Y + gtk Zo] ¢AlF A}

R R ER

Fdoll gt HARAAMNE AR 2fufe} Aol ot Y
AF7} ol
Burren (1970)-2 ascorbic acid”?} PP0%] A& A 3A|Zicia 3P o

phenylenediamine® ascorbic acid®} Ut 2}-8&& 3} 0-quinone?] A



& Z4AA A stgdch. E3 Mori 5 (1965)% 10 mg%®] ascorbic acid®
Al PPOS] ¥4 ZAA i 31 Cornwell (1981)L2 vl F2A2] HAY
zjo] gol2 /A7t 7HE A A o|Artal TGt Hsu (1988)= H A
o] WHAWrz] AJHOA ascorbic acid, dehydroascobic acid, isoascorbic
acid7} PPOS] #|8 & ZAA|7|=d B oletal st EZ PPOS BHE
A8 dl= AL ascorbic acid ¥toll g} citric acid® A A H 7}
olttil Harada (1961)7} M=o o] AL citric acid7l 2o H/FH
ol Fol&out Ho|3} AUt AtFELe] BAHE AAIZcCtaL 31
C}. Massey £} Robinson (1965)& of#4t7tA%E PPOS EAE A3A|H ¥
A& WA St 227 il g

Kato 5 (1972)L EFAl7}A9} b4l W7} 9 @ 3 X 6 : 39 Wl CA
A% AFolA vlaTFE= AE 3 JfYie] ZHol Halout CA Ao G
oM 7 JMEHolx ZHol ALY vUteluR] ofgktia stadvt. 22 A
S A ZAHMElE 2 A HAFE 85-90%2] cig o A
U2 70-75%2] ZA RO AMAY 2talof n|dtq A FF polyphenol T HE
TA?] wolAal A ZHANE 1 /1Y F = 'we] VEelRthaL st

AL} A S WA= scaldE JA|BH7] HEE FAFA A2 A HolA
‘Jonathan’ EZofX diphenylamine (DPA), butylated hydroxyanisole
(BHA), ethoxyquin, phorone 3} butylated hydroxytoluene (BHT)%o| &3}
} Qeds (Wills =, 1981: Willse} Scott, 1982), ‘Cotland’ ®}
‘Dilicious’ EZFojAl= BHT 10,000 ppm3} DPA 2,000 ppmo| ‘Cotland’ 2]
scald Wx]o] & 2}AHo]lgsl, ‘Delicious’ EFoj|A= 10,000 ppme] BHT A
2|7} & ME YEYWICE Gough 5 (1973)0] R 118} ¢lcl.

8 w2 SR Ze uge Al&o] EAFHo|dey (F F,
1989) oHF oY AMele FH LB S S FLAUCAL SHGaL 2 2A ol



A3 o=FE WARAEE AGAZE 4 olvia 34t PE filmE o] & ¥
FARS A FEAAS € VAL WA= ez HaHga

(1, 1985).

A58 T CA (controlled atmosphere) & MA (modified atmosphere)
A% g

BAEe FHEEN 7R 88 22 o3 oo o £y Ux 8
TE AU o] ¥l A& €A WHLE A2 Yo de]
AHEEO] $th 7o AP FIREE HHAHLEHN IFE, oY
88, 8 WA, 954 F4L, A, nPEL Ud, FEY EEE
A3t s o BALERE JAA] I =} st Yol CA A o[t}

1. 7IN 24

CA W MA A WAZ it 5 Haod ojidskls & F7le 7122
E Ste=d HE3 F50 mel AL} o4iuRiL S M| $E& TIER ¢
REHo 2 Albes 2-3% At4 9} 2-5% o|4t¥gt4, wis 1-3% A4 9 3-5% o]
APEREATE H ST A3 A UTh A S CAY FHE AAY T Fof 2|3}
AL FETE WolAa, oliteld VL FIUIE = HEE ol&ALY
TROE AR HESAAY YR U AR Udtd FEEo] HAFH
U H QA CHol A3l AR FrI2 & 5L At

CA M2 2=, g%, 7IH24Y 3712 2A& 23 71 o[
A AMEHolm o] Yy Kidde} West7} 24l Fri2d H A& A

¥ o] M| XL]olo]A] ’'Yellow Newton' EE F&Folrat 'Mcintosh’



EZ2 AALEF 4.5C 717 €I E 7|ARP HIE AYSTH A
3 E WAE 4+ dodvhe 2HE d F Ay 4 EF E ol MY
H, A, XX, 99T, #AE, A dE w5 A8 JAof tisioq A EE
glom APy, '

CA MZie ASA o] Fste] 71y, 7IHEFE L o5 oj4t
ARtAE HARR], 45 TEEo|g E & Y 7t& AARA], L4
TE XA Y FUIFA, JURAFA, =X EFA Fol WLl

CA AL dx| & 73], YSsFEd EF5E AXXIAY Aol® FA A
21E7 AR HITEO] AT JMFETe AEAY FEE 273 F
ol Al wolU LB AT B 7)o &3IjchH FHAdo] &l U
Tl B ZHErl,

2. CA A%F 7lad &&

B2 HAFoAM = rapid CA (RCA)EHO] FE AHEHI Sled oA
YRt CA A A ALY N2 E g FEU 209Ul £2F =
ol (slow CA, SCA) Hl3slo] 4-5¢d F o] wiE AlZtuo] AP HE 7N
2 & HNELE $YF £AS HAE 3o AFEHE JusA I ol
Ch. HZole AP U AL BEE I¥ F27R] EFE o vl Ai4

CA A%t (Low-O2 CA storage) 5o d75o Hx& g2z Yt}

464 odA 55 Ao

RY e TEEZLE A U JtaAE AR HAY $4& /713

o FAXIE Y3tz TELo|t. WY HE oHIS TA VP F



7} 8te] (Matsui 2} Kitakawa,1988) 4l o] A3tg HFW3ta ARYF Az
H 5 A3 P& Rt Ao FAHI At wety @Y A%
& F3A717] #3iAMe AP IU e 52§ 9A KX 3 Folof &
t}.

AU o AAE 1) o) 3] 713}, 2) ¥y {2 g 9 3)
2l ZAL = A 5o Wid o AA" 4 2} (Blanpied,
1990). €272 AL L2 de] A WS FAHAA ity
F 892 At dFuly dxto] FHAYN HHY FAMEHN ‘Purafil’ o]
W BHLeE AHX gtoiE il glct (Blanpied, 1985). 1Lyl o| B}t
F2AE ¢H Yo ALE 5 g3 AR shoiEE FAAH= ©@ ol
2 Ao E 238 FrHo2 § o Hof £3] Y& o] & ¢ 7]
714u] & dh= Ho] AAAHY AR Mozt

UE 2R AR AdolMe dEYd EHAE XA ARt A 8Y 4
= vt g4t g £ XA U] FY eyt g EHAo] ¥
of A HEo] HOoPZT (Dostal 2} Hoff, 1968) }H it UE AL

Perlite (Saltveit, 1980), Celite (Dostal 3} Hoff, 1968) % Silica Gel
(Abeles 3, 1971) T& F2 E3-o| F2A|A AHE3tH HLHolrl.



412 34 o

FA DL BEAEE ARl 109 U2} 119 2ol 5T "Fuyu'
T35 ol &34l £YY AU e ¥dol L% Aoeate] -0.5 -
0.5C A% o] 2-657 T AW dHAe|2t HAH FE<
M2 A ETia H2che dooA HAIBgTE 12} Al&E= 199094 4F
H AR JAEN Az HA] ASHA Uehie edolM +HY 3
A& AHESHATE 231 AlRe HA0] ASHA Ueh:s Ieede 3 (S
susceptible)} A Uehtes IA4-He A (R: resistant)E w731
of 65 A2AZY F AMEIITL 33 AlRE 19919 £HI AHEA
TUYL WHoR TR 25T A2A T F AHd FAIFLCL

L VER R

1. 12 A& AdEA2: 2= % MA Ag

Ao wE A FYHHE YolRI| 2%l AL = PE UE
WSFElE AT Hd & FAEE sto AXFY, HIZEX, odd FHA
Ag] 23S 3l 0°Cet 4Cof 47 M AP 2m Acryl &7]oll&= CA 27
(2-3% COz2 + 3-5% 02)& AF 71 FU UFo] FHA 0°Col| AA3H o
PE & W& BAT 5 A& Pol A3t FAjel 22 4= A



AaolM 234 WEAE 202 AWE MPno] AsAD, ATH A
B AW Al FAe AW 44 ¥ T PE WEol Wi ATt
MFER, oW Faa M| 9A UG AT O WENE PE
X% A7 5m FHS 30 /] BL FAE wol NAsAL, ALY F
A= PE A% oF 100 g H7ksto] Azstact

2. 22} Al® AYA e FAbEA] Az

%1tEtA| @l Diphenylamine (DPA) 1,000ppm, 2,000ppm -8-¢§3} Ethoxyquin

) S

(6-ethoxy-1, 2-dihydro-2, 2, 4-trimethyl-quinoline) 2,500ppm £<4& Z¢4
HFEA BT R E= I E St AFF HYSIe VS vl
stadch Ae] ¥ U2 0.06 mm PE HE BX|% 5 7% Y32 UEstA A
ST

3. o3 JF-2tA Az

o #l F-2A=E Purafil 100 g& 5702] o] && 0.06 mm PE filmuifof

CRA LI ARIE S i)

4, ol F2A A2 g FEH|D

BAAQA odd FAAE AUstr] 3l, R FHY FH 2 X
3 gLt RO HAAIF ARAIZ e F2 &2 2= Perlite, silica
gel bead, hydroball (6 mm), %7 (chaff), J%Y (sawdust), Ko
o (corn stalk) 5& AHESIGom, FAG FYS AHEMo| ARAZL



gaatle 45 e AZF AZAA Agsianh oY &P
8-liter desiccator UE-& ¢} 100 ppm A X 2] ozl oE EIA|ZIF A|ZE
T HAagE F3gTl.

34 24 34

T2t 238 xjojof wpE AUHY FEE Yot y] ¢35t ZHo| ol
YABSH= X GojA ¥/ A (S)2 ZhEdde] A2 Ao I R)E
o] WA My 2L ¥HnjFoE |AUSIYTE. 2L AL b
paraformaldehyde®} 2% osmium®©. 8, i Eponl®, HFYL methylene

blueZ 3tHom, 1 um FHE HH3}of 100X, 400X viE&oA ¥ o
BT BT

LR EUER

1. Polyphenol oxidase ¥#4d

2] 252 oollM A¥EAE FE51 £ A PPO "2 2 A pHe
6.8 |43l 1,2, 3-trihydroxyphenol (pyrogallol)z} L-epi-gallocatechino]]
thdto] 71 AkEEo] Rt J1H HolE Hrike Kyl it (Ito,
1971). & AHolME H7IA| phenol EHE 7|AZE AL31] oA F&
3 PPOS AL S FA pyrogallolo] 71 w2 HAAE YER O]
pyrogallol & 713 E AL&3lod PPOS] VY E S 3T

ZHANL 5 g2 HARAL 1% carbowax 6,0000] Eoldl= 0.1 M

phosphate buffer (pH 6.8) 10 mlofjA] mortar2} pestle® nlifi§t = 15&



¢ HAEeAlA (8,000 rpm) 23t HAEAH LS 0.1 M phosphate
buffer (pH 7.0) 1.2 mlof] 10 mM pyrogallol 7]Al 1.5 m1&} 0.3ml8] XA 4
AL Y2 ¥ Shimadzu UV-200 spectrophotometer & 420 nm I}AtofiA] 5%

U WA= FFEE ST dHANE HHEE Yep ot

AA / min = tan@ X Abs scale / chart speed X chart span
AA / min @ % F¥ET HIF
tan @ : BT tan I
Abs scale : BT H9
chart speed: #X| 7|8 &%
chart span : 7|58 &x]2] &

2. Total phenolics®] T4

Total phenolics+= 80% ethanol 50 ml of 10 g& AlE Y3 mortarg}

pestleE Zo} Whatman No, 2 of}&]o] of2}3le] 100 mlE F-&3}3, o] &
] 9 mlol 0.2 N Folin-Ciocalteu €9 1 ml§ ¥ 7}3l 3& ¥oi 1 nl
o] E3} sodium carbonate§ ol FHAIL F, TAZG F& AT
% 725 nm ¥}Ato) Al Shimadzu UV-200 spectrophotometer® ¥X =& &3 3}

o F3l¥ct. Standard®= 10 mg?] pyrocatechol& 80% ethanolof &
A& T

3. 7824 tannin B¢] 24

718’8 tannin S8 ¥ phenol S FFHE HUAIA T4}



dct. 24 50 goll 95% ethanol 150 mlS Wi Zo} &uEAlZl F Whatman
No. 2 9JR| & 42313, E3¥} neutral lead acetateE 3 7}5to] pH 7. 00]
A 24X Bt AEAZE ¢ €9 15623 8,000 rpmofl A 4 F 2|3}
A2 A9 &2 HAE £ E& YL thA] dEERst E2 A
Y& Ut AAXE o5} ¢ A}AE 40°CoA BRI}
ef 50 w17} W& wjZlR] A F FHTE ol &35t 100 nlE H L3143
th ¢ €904 1 nlE 33} Folin-Ciocalteu®t ¥3} sodium carbonate
£ 10 1§ H3 EF4E 100 ni7} BHA AL S, 760 nmolA F&

=& St ¥F FAL2 tannic acidg o]-§3drLl.

B Al Fo]2EML K, Ca, 283l MgE RASIYcE BM&
A2 70-80°Ce ARI|A 24X B ARAF|E, npHF F EG2
2.5 g, Y AEE= 0.5 g& 212 100 m] E3)-8& flaskol] €31 HNO3 5 ml&
71t ¥ 180-200°CoflA ZA-2Mo] H wizpx] 7td3stct. o] & o 10 ml
Ternary 89 (HNO3:H2S04:HC104 = 10:0.25:1)& Y3 200°CollA o] H
wi7}R] Z}ESte] A F 250 nlE A LSt atomic absorption

spectroscopy® & 5}l

C% = EFEITAolA 912 ppon X E3iA] HAuj4 (250ml/g) X &3 A]
g Au)2> X 171,000,000 X 100

C% : Yol &



2, AL B

A4 2 B o 2L 42 1 g2} 0.5 g 331 sulfuric

acid® F3|A|Z] ¥ nitrogen analyzer® A3} L},

Y pe S 20 nlof 10 g8 A EE Wi 30w BXAT ¥ pH
meter £ &3 3} T}

4, 771 % T (0.M.)

ZE 2.5 goll 0.4 N KoCrz07& go] 200°C A@ztolly 5 EFU F
=52 diphenylamineg& 2718t ¥, ferrous ammonium sulfated
sulfuric acid® ¥ 0.2 N& gE Lo 7 HAF3Grt vlaAts

K2Cr207 2+ ARE3H T

715 U = v EF (%) X 1,724

C (%) = (B-T) X 0.2 X 12/4,000 X 100/G

B
T = A8+ AHEA (n])

G = B FA (g)

i
k23
i
+
Y
oX,
O
B

IEETECEY



1. Bx XA}

e HEe ARY Ax BREY EIE AAY ¥ FHFE 8 ¢ md
Effegi penetrometer® & 3}4it}.

2. A Nx &%

A3yje] MeX Chromameter& ©|#3}od Hunter ZtQl lightness (L),
greenness-redness (a), 18|31 blueness-yellowness (b)& &3 3o HA]

3ts Tl
3. Total soluble solid W AtE XA}

AAE UolA] & A}F O 8 total soluble solide refractometer®E,
24 pHe pH meterE 212} & 3Tl

ATA MK filny 7}A ek 2A

A AelFol e 4 Ao PE filmd 4tL, o|4t¥RRAL, oHd
2 AAF v HEE SN #3t9] 13 Al 1990d 12¢ 19U FE
1991'd 34 5471A] 15¢ ZHF 08, 21 A& 1991 19 4¢HE 5 4
d 8Y7IA] 15¢ Z+H S8 gas chromatograph (GC)E ZAPStYth. &3 =2
4 ch&z Zrh

Instrument Varian



Detector FID (C2Hy), TCD (02, CO2)

Column stainless steel (2m X 1/8 inch)

Packing materal Porapak Q (C2Hs4, CO2), Molecular sieve (02)
Temperature Injector: 120°C, Detector: 120°C, Oven: 100°C
Carrier gas Helium



3% 2% I8
A 1A A%T 3 o

1. % 9 PE filp W& H3}

0.06 mm PE filmof] W-§3tqd 0°Coll AAE ©hzt2 ICAHA AHET A
of vl3ty AMFSF H ZEE FRAISIHT} (fig. 1). EZ 0.03 mn filmof
UEF 0°C A FE Zlo] 0.06 mm filmo] ICE A AR 2fAof v|sto] A3
7t o] A=t (table 1), ol3j¥t Azt HAXET} PE filnd] F7
Z, film® MA (modified atmosphere) & I}R Tt }A d3}e] o] & 3%

& R HoR Holo 7|& AT &% -0.5C- 0.5C AMA=ZEZ0o]
A

Table 1. Effect of the thickness of the PE film bag on the change in

fruit firmness of 'Fuyu’' persimmon fruit stored at 0°C.

Treatment Firmness (kg/8 mm ¢) Firmness (kg/8 mm ¢)
November 28, 1990 March 9, 1991

0.06 mm PE 10.5 5.9

0.03 mm PE 10.5 2.9

A Aot BHAH PE filmfe] JlARA HEE BA (fig. 2, 3), 7



FIRMNESS (kg / 8 mm )

8 .
T
&
4
2
— 0°C — 3°C
d - — o R
4 8 14 18

WEEKS AFTER TREATMENT

Fig. 1. Changes in firmness of 'Fuyu’ persimmon fruit during storage.
Fruits were harvested in early November and stored at 0°C for 4 weeks

before they were treated at different storage temperaturé On November
28, 1990.




CARBON DIOXIDE (%)
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—— 0°C 0.06 mm PE —+-0°C 0.03mmPE —X 3°C 0.06 mm PE
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WEEKS AFTER STORAGE

Fig. 2. Changes in carbon dioxide content in the PE film bag containing 5

'Fuyu’ persimmon fruit. Fruits were harvested early November 1990 and
stored at 0°C




OXYGEN (%)
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WEEKS AFTER STORAGE

Fig. 3. Changes in oxygen content in the PE film bag containing § 'Fuyu’
persimmon fruit. Fruits were harvested early November 1990 and stored at
0°C



X W7 73 ML 0.06 mo filmo] WE 0C AFY ZH$ 4t4 Fx
2-5%, OJAIRIA: B 4-5% £Fo|%3L, 0.06 mm PE filmol] WH 3C AP
¥ AL AbA 2-7%, o|ALEIEEA 6-10%8 0°C A Aro] ¥]3ly AtA 57} &
gton T2 Wik EX wITh o] HAE EW PE film FA|W 7I&F
o] HEIZL AY Ade-F A A3 FHFo|o 2 IFE 4
3t HEY EHo] EMETEA HEI ZALE AT ALERHTE 0Coll A
¥R 0.03 mm PE film BX]8 it4 FEE 7|58 UL FE4 FAIRE &
E& Rojm oAy EIA T = 0,06 mn film WES] H3] I UA ol
e FA2 AL AMFAUoA FEZLZ AHY Aeiet AT
EE Ut &S ALA PSP QYT HA FEIF "A3] HLH
=o] (8 %,1991) 0.03 mm PE film WHEo|U BEAA Aol 2413 T4
= AXF ASGEE Y trrl 82 44 xR st &2t A
Z}9c}.

2. CA (controlled atmosphere) W ojj&ledl Bxlx Ae] &3

ol W-g Az|, odd FAA|QA Purafil Ae| 22|i CA Ae|7}
A AZHol X B UolE W, Purafil X 2|o} 2% 4b4+5% o] 1h3}
B4 A 2|7t BERR|o] ZLFolgrt (table 2). TR BE HAANZL
% 0.05-0.2 ppm B=Y od3 BE7F PE filmjo] FHF=d Hi)
Purafil X 2]+ 0.001 ppm ©]3}8 G2} (fig. 4) Purafil e =
Adof| vl3)] |yt o Bt AW F2A Xel= HAY  invertase
BEE dAI o TN AR 7HS HAA T (Matsui, 1988) A3tA|dof &
Q) Aog 2E2HT} (Maotani, 1982). ¥ kiwi A AA] e 3l HE7}
0.05 ppm o] 2 FI7IEH }4H A7t I E =t (Arpaia 5, 1986) ©]



Y BIE odd Ao 3] A Az} Yals] A AHE AAbstL 9
t}.

Table 2. Characteristics of ’'Fuyu’ persimmon fruit after 4 months

storage at 0°C as influenced by PE film bagging and seal ing method.

Treatment Firmness (kg/8 mm &) Total soluble solids (B&)
Controlz 5.9 12.6
Repackingy 2.8 14. 6
PoresX 4.3 14.4
Purafilv¥ 7.0 14. 4
Acryl Containerv 7.4 14. 3

2 0,06 mm PE film package for the whole storage period. Five fruits
were packed in a PE bag.

Yy 0.06 mm PE film package. Fruits were repacked at treatment. Five
fruits were packed in a PE bag.

x 0.06 mm PE film package. Fruits were repacked at treatment. Five
fruits were packed in a PE bag with 30 pores (5 mm diameter).

v 0.06 mm PE film package. Fruits were repacked at treatment, Five
fruits were packed in a PE bag with 100 g purafil.

v five fruits were sealed in an acryl box of which atmosphere was

maintained at 2% 02 + 5% COs.

AEY Wy Ao i ojiiHRtL FEE ¥AY & FAHAL



ET

03

0.25

02

0.15

0.1

0.05

HYLENE (ppm)
—— GControl —— Repacking X— Pores

T Purafil —<— Acryl Container

 — 2 2 2

7 9 11 13 15
WEEKS AFTER STORAGE

Fig. 4. Changes in ethylene concentration inside PE film bag and acryl
container (COgz: 5%, 02: 2%) during storage of 'Fuyu’ persimmon fruit at
0°C. Fruits were harvested early November 1990 and stored at 0°C.




CARBON DIOXIDE (%)
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8]
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=— Control — Repacking —X— Pores

Purafil <— Acryl Container

WEEKS AFTER STORAGE

Fig. 5. Changes in carbon dioxide concentration inside PE film bag and acryl
container (COz2: 5%, 0z: 2%) during storage of 'Fuyu’ persimmon fruit at
0°C. Fruits were harvested early November 1990 and stored at 0°C.
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OXYGEN (%)

m i — ] . — — e
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Fig. 6. Changes in oxygen concentration inside PE film bag and acryl
container (COz: 5%, 0z2: 2%) during storage of 'Fuyu’' persimmon fruit at
0°C. Fruits were harvested early November 1990 and stored at 0°C.




U (fig. 5) At& =7} ®ol (fig. 6) o]Zo] A¥H{NQQAoR 2HgYt
A "Brh 3ga HFEH NP it4, o]Algt: FET} tir] el ¢
FASIAIL (fig. 5, 6) MYF BEE ¥ AU RArh

313 acryl containero] WE3}lo] AlA 2x9} o|AIB}ELA 5% T XAOE

AL AU M B2 FEE RAULEHN CA ALY 74 E BAF
aitl.

A2 YT AN 1

AYEs 7 <Y HAL A E (fig. 70 Al, A2, A3)% ¥H
(fig. 7; Bl, B2, B3)o® &% c}.

THY AY T 7SOl U= 3d EAH AIE VAL AAHE
42 o8 UM T F4l HIHIL Utk A AFIol WAHE
scald (Anet, 1972: 7}/dtie} o]z, 1987), wf F&F &FF ¥ F U4
St AI|HPA (ZH, 1974), 48 vy 2o A= 343 72
¥4} (Palmer, 1963: Weaver®} Charley, 1974: Archer®} Palmer, 1975)) %
ChoRt oA Zsirt Yehta et ©F ‘Saijo’ HFolAe FHE
Al 82 dotty, vertical line-like, vertically striped, cloudy,
broken line-like, wavy2] 67}x] F-EE A3 I WA 7|% Z}7] A}o]djct
3l Slgct (Yamamura, 1984). FHHL X7 FA4S dotty, vertical
line-like, vertically striped 5] €802 el dotty $8-& }A
AAo] FA& Hgon, vertically striped®} vertical line-like §¥&
calyx ¥-22] 2yjof] F2 UElkith A Fo] AP HEA dotty #82 H2
Aol cloudy Hel® 1§ W3, vertically striped®} vertical

line-like= *HYto] [ o]|4} ZHo] ¢glatt & AYolA T|HE HHYAY
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Fig. 8. Changes in chromaticity of skin color of healthy and discolored
'Fuyu’ persimmon fruit in 1990-91 season. Chromaticity was expressed as
Hunter ‘L’ and ‘a’ values. Fruits were harvested in early November 1990

and stored at 0C.
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& 343 2Bout Yehus g AANA HE 1 24 FRolNE B
4 gith oloj ubstel ZUHALLE Al A¥o] H&o] M HojXAA
Yamamura (1984)7} 2.31¥} broken line-like, wavy el @€ A Fu
7} g71m o] ZANSlE AR A AN BAHACT} (fig. 7, 8, table
3). gubdog FAyAte] ZHET} WA WAHY T AWE o] wie
M 5 Zao] ¥ FAo] Uehhe o] REolth WA xJlo) F FAL
@A Bl AA A8 A AR, Y sgo] LojMo] wa} A
E4E 3A FWolmeln Bs] PANAL 8¢ WAz 23e) B3, o]
5& wAAdeE 37 AEE UL 2 EAs¥EL

Table 3. Chomaticity of ’Fuyu' persimmon fruit skin, Fruits were

harvested early November and stored 0°C for 13 weeks.

Hunter
L ‘a’ b
Healthy fruit 62. 38 27.22 58. 83
Brown stain fruit 42.83 8.63 24. 47
Black stain fruit 30. 21 4.58 5. 76
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7t 2 &

Hd 2ol HSHA YAt A YoA 47 A (S) HA U3
= X golM 4HE Y (R)Y AupHA UALE vlas] BE (table
4), A APl it 2882 Alolrt FRtATh A FHT
< R iolA vlaly A Uetken i AU3oz fo 44571
' BRololnh Ade ZEFEoE Aozt gldal AEY WP E2 Se}
R Hd BF I3 Wolry (kg njAA]). = o] F2 Ad4SH
carotenoid®| ol 2 A& AP ol MM ¥ AFEL Ao|=
carotenoid®] ¥ 4tE Zgof JRlE= Zo® $HHLL

Table 4. Incidence of brown stain in resistant (R) and susceptible
(S) 'Fuyu' persimmon fruit during low temperature storage at 0°C.

Incidence of brown stain was counted after 18 weeks of storage.

Occurrence rate(%)z Total soluble solid (B%) Hunter (a)
R 24.5 15.5 15.2
S 67.9 14.9 7.3

2 Occurrence rate = No, of brown stain fruit/No, of investigated fruit

X100,

L T8 E B



Y P wol WAshe A4d (98 EFE UAo] A2 2
T B u|) H4, #=He, g, e F FUIEEH /77l H
Fgol 2 YL HYon B AEE F A4t 43T FYo] fiddrd
(table 5). Ul F714E ©oll Aol (table 6) ZHo] AHstA U
Ehvbe 2hed ] apalo] ZHol el e i AL olavla
o] wotom e UF2 & xol& Holx| YUn LE Y2 UF
g B¥o] glalch

Table 5. Contents of mineral nutrients, organic matters, and pH in

the soil of two different orchards (R: resistant, S: susceptible).

Year TNz (%) K (%) Ca (%) Mg (%) OMY (%) pH
1990 Rx 0.008 0.127 0.025 0. 239 5. 04
Sw 0.012 0.192 0.034 0.286 4.76
1991 R 0.08 0.003 0.045 0.006 0.202 3.94
S 0.29 0.023 0. 253 0. 061 0.705 4.53

z TN: total nitrogen.

y OM: organic matter.

X The orchard soil with high occurrence of brown stain on persimmon
fruit,

¥ The orchard soil with low occurrence of brown stain on persimmon

fruit,



B W AU FrIEE €F A He 3% A= FE AL W
e g HA UEe] A 7o HFEH Tt v FEF FF
A A3 Y| EHEALS e vEE FAgeEN AAAL (F
1974) Z=te] 739 #e| vl®E FAl= 23Y polyphenol ¥UFE HA4A|A
E U HAS] AAA ATt o (Mondy ,1967), Alztola e
Bl % ZFA|7F AL FRIA[ZIcta st (Fisher®} Kwong, 1961). F§F 2t
2} zjujAlof HelF FAISHE HA 7HEFol W& JAHE 4 qdrhal 3%
T} (Scudder %, 1950: Mulder, 1956).

Table 6. Mineral Contents of ’'Fuyu’ persimmon fruit harvested from

two different orchards (R: resistant, S: susceptible).

Year TN (%)2 K (%) Ca (%) Mg (%)
1990 RY 0.505 1.0562 0. 080 0.039
SX 0. 620 1.125 0.048 0. 046
1991 R 0.470 0.966 0.055 0.039
S 0. 855 1.008 0.108 0. 046

z TN: total nitrogen.

Y The orchard soil with high occurrence of brown stain on persimmon
fruit.

X The orchard socil with low occurrence of brown stain on persimmon

fruit.



2 AlgolM 78 Uy A (S)F 2 A (S)T FUIEERRE
BH 033 ZW dAo] &2 AsUolAM o] warh ol AZE
ol ©2e] ZEEAL wiy absel Uehe HEAIE 2 /71713
& €2dhs AoE FHch H AL YHskel dojdE AW HEY
A (S)Y A HAU dEolU BEY 42 o] wol AR A4 HFY
ol o 2| Uslo] At o2 FrAdte] HAo] ylo] WUAPFTI= Mondy
S (1961)2] Bis= X3l AAFF ZHEYS L PFH AL ¢
T2 BAE ZeE $3Y 4 orh

EY W AU FI18E €9 FUH LR 2 & of Z2H UEo
U A2 tAYLE EY Fr8EU R71E Pl 2 BUE
HA3 AU FEoAE 1990d Y HAedEE& AYsias 248 Uy
8 R BE FI18E0]l &2 B¥oladnt. uleld Ff ©hzte] ZH 3
B ol §F d&Y At F2 ZY FYolelr] Bk A Fr1E4EY
HAriFolA v EE FIrI4EY E4% E BAr}

2. B5¥H a4l

7}, A A% total phenolics ¥&¥e] 3}

23 phenol & AMA 7ol F o o]F Fisto 47 7}
¥ wUsl 5F o|F FF3] ULt IEFU phenol TS Zmjy)
phenol ¥&ol B3] nli-¢ o} AFPF Gt FI3Ict HASHE B Yol
ATt (fig. 9). oA & A& 7]7%o] F3apte] wiel AU polyphenol
3tako] ZAFCTH= W 5o B3 (1989)9k: tlA ThE ZAjolx|gt &3} o
(1988) 7} &tk 22 %52 polyphenol #aFe] HHE FAUF AEA A



TOTAL PHENOLICS (mg / g)

S0

*— Peel R — Peel S X— Flesh R = Flesh S

/

_ 5 e
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WEEKS AFTER STORAGE

Fig. 9. Changes in the total phenolics in the peel and flesh tissues of 'Fuyu’
persimmon fruit during storage. Fruits were harvested in early November 1990
and stored at 0°C

R: fruit which is resistant to browning.

S: fruit which is susceptible to browning.



% 30¥ol polyphenol ¥ &fo] FI7lE|givie Hilet ¢x|jich

¥H8 S 43} R 248 phenol L v B N2 S 2
Ul phenol %ol R Yol ]3] &2 F¥& KoL} o8 UE Apol7}
LIEFLER] 940l phenol A H2 AAHAE Hole FHEUR (H 5,
1989) 2= BEIAQ RI|7]Fo] AJolgt ez Rty

Y3t EgF &3 oM Uelhuds HAL A87x] BelE B
Q3L 11 FRE TiYsich olo gt W2 A7t APHL SUZx EF
3tal A UYL o3l BHI| FEE o] UX UYrh Atz FF A
vjof] YAt scald WYL AT EXSt= o -farnesened} 1 4tEHE
Q! farnesene hydroperoxide®| ¥&F2} WHI AAZF o] BirEo] 3l
3L (Anet, 1969: Meigh, 1970: Anet %, 1974), 5 ©Zio] QlojA «
-farneseneo| ExjRbrh= K7t QlR[qt (FBF2 ol 1988) I AF
= S%]A4%Ith. AU polyphenolo] #3 A= W2 AtghEol] &l3sto] o]
FolX 2 polyphenola} e WA= AA[/AE Zerial Rasia
eltt (Wiant %, 1951: Craft %, 1958 Luh 5%, 1962: Thomson, 1964:
Aoki &, 1965: Mori %, 1965: Mondy &, 1966: Chubey £} Nylund, 1970:

Coseteng 3 Lee, 1987).

L}, A %% polyphenol oxidase (PP0) &2} ¥H3}

PPO2] 4F¥} uE-§-2 (Mori %5, 1965: Sugiura %, 1985) phenol &3 &
APEAIA quinone EAE THEo] W& dLoFivia RiEo] glont vt
o] S 38 9olx e} Zo| phenol Y & ZIANILR Y7o
Fel7t Wot A¥F 'HEE = PP0Y] & A8t HIALSHAITT

A %% R 22| PPO B2 UBY £E& FABIEIZL AR 19F ol F
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Fig. 10. Changes in PPO activity of ’Fuyu’ persimmon fruit during storage.
Fruits were harvested in early November 1990 and stored at 0°C

R: fruit which is resistant to browning.

S: fruit which is susceptible to browning.




He ZAAEUA, S e Ha: |AEL A Z HEIE ot AX
135 A WY& B3 1 F Fx F7I3Icist 195 o F tir| 4s}
gct (fig. 10). ey} S A2t R AW PPO B2 RY Sle Aol&
Bo|x] ¢fo} AFF PPOL] Hido] H-f wzte] ZH Aol AFAU &<
L2 AR e ALE Hr

tl. A ¥E 7878 tannin T W

FAW 7Hg/8 tamnin B2 AFF UL FVE BT (fig,
11). ZHo| Wol HA3= 4 ()2 A wAde 3 (R)T EF2
Z Aol & RolA] QtgtoL} Ro] SHT) 7t @S FYUE BT} (table 7).
7ol E¥= SAHRT} 7HRA tamning T Wo| XYL 3t}

Table 7. Soluble tannin content and seed number in browning-resistant

and -susceptible 'Fuyu’ persimmon fruit,

Seed number Soluble Tannin (mg/g)
R Flesh 2.35 2.6
Peel 2.6
S Flesh 2.65 2.3
Peel 2.3

HAe FA7E 23| o d¥E &4 A 7Heldol AlAE AR

—54—



SOLUBLE TANNIN (mg/g)

8 Ao i — R i - —
6
N
N
4
2
-— Flesh R — Flesh S *— Peel R H- Peel S
ol_
8 9 10

WEEKS AFTER STORAGE

Fig. 11. Changes in soluble tannin content of ’Fuyu’ persimmon fruit during
storage. Fruits were harvested in early November 1990 and stored at 0°C.



R 2.35 St 2.652 & Ao|7} fidlth Fxp47t Wowd Al ethanol
2} acetaldehyde®] A8Ado] WolA 7184 tannin®] E-8437} {A ¥y
T olx|qt o]t AFo| I HNE R I AelF YHLE HI|=
o] | $i Tl

3. 233 [l

ZhHo] A uvehtes A (R)2 wol el 2t (S)8] HI| X3 &
7hy  fAato]l wWEE|s] Ao w3 EW  (fig. 12) E3I RS
(subepidermal layer)®] AMXZ §3 FTof Xjoj7t E =l ZHo]
A Uehvs A2 MER ZHEo] FHa B35 2-382] A2 AEL0]
AEA FXE3= 4 ZhHo| Wol UEhte HAHS TS AHEZ FF0
A3 RYF HELS FRFFOEZN EF4AT EX HElE Ho|m EI| A
Eufjol] HAFR] UL EF-o| ol EjtE o] gEo] T|HE AL,

A5 ARl UHEH AL (fig. 13 Bl, B2)) AAZ MY =
3] (fig. 13 Al, A2)o] u]3] EI|S Y] TS ol F= AXESC| 53
o] Aol %o AdE MelF Ho|x gt o]y Rz HIHAFE E
o ZETLS A M| IE HNXEUe -S| AET] &
FEHE ¥l Ho2H RUIEE AR FRHAUCL

4. 'ge|¥3 BH

7R AANM B 4 i dotty 48] FH K918 wjatslel Y
A EYHAH (Deuteromycotina)o|m -8-zt#7} (Coleomycetes) YHR|Z}+

& (Sphaeropsidales)ol <3} Phoma Z3o]j7} WAE Yt (fig, 14).
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Calyx -2 3o UelE= vertically striped, vertical line-like
B FH FHolMs Hddo] AR dotrt. FBFAM AT |
Fol& ufddto AM o] FFU AMoME EFYF FF T2 EFIA
B0l wHsidn W AT 3 cRpHolMe FF Ul Tt
(fig. 15). Yamamura % (1984)°] 'Saijo’ EF4 FHUH F¢3F dotty
38 HAoA oja] FFe ZWo| (Leptothrium pomi Sacc, Glomerella
sp., Altenaria sp.)7t ‘WAHICIE Hastged F# EFdMe ol
€ the /Y F%ol7 ¥ L Yol A2 FEEAUTE VH calyx
FEol HAske & T FHL 9 EioM dFHAW YUY 7AXY
BHE FBE T Uk

2 2 M= AFeE FAHE HHLo HAHUA o] AL
2| wjgsted Aol FFW A WS WVHA WYsdth wEtM 24
FHolA 28 M2 ZHPYE 77147l <ol ohzt #E WA=
A #AZ Y 2 AHA FE AT LE FFHAT

443 Y R AT
L. gARstA Mel7h HAE Aol nXE A%

DPA % Ethoxyquing2] 31itsta] AMz|¥ 14F A3 A HY =
& R (table 8) FAe| 77} ¥H UAEE 13.3%, ZH Y& 67.0% o]
on 370 BAMEA] M|t S vl 405 B ZE HAAE
30% +F2] ZH UPFEE B Ff e ZHL2 3A3A| AMele
gty A= 2}
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Table 8. Effects of antioxidant treatment on the incident of ’Fuyu
persimmon fruit, Fruit were treated with various antioxidants by
vacuum infiltation on December 21, 1990 and stored for 14 weeks at O

‘C. Five fruits were packed in a PE bag.

Discoloration Softening Marketability

Black Stain Brown Stain

Treatment ORz SEv OR SE OR SE (%)X
Controlw 13.3 3.0 67.0 17.5 26. 7 9.0 33.0
DPAY 1,000 ppm 64.3 14.5 33.3 5.3 40.0 14.5 20.0
DPA 2,000 ppm 73.3 14.4 20.0 4.4 20.0 4.9 46.7
EOQu 2,500 ppm 80.0 20.9 26.7 3.4 33.3 9.5 40.0

Z Occurrence rate: No, of discolored fruit/No., of investigated fruit

X100,
Yy Severity: (1A+3B+5C+7D+9E+QF)/9 X No. of investigated fruitX100.

Where A: 5% below occurrence. B: 5-10% occurrence.
C: 11-25% occurrence. D: 26-50% occurrence.
E: 51-100% occurrence. F: non-occurrence,

X No, of (black stain: A + brown stain: B bellow + softening B below)
fruit/No. of investigated fruit.

¥ 0.06 mm PE film packing through whole storage peried.

vV DPA! diphenylamine,

u EOQQ: ethoxyquin,

2ade] Wajo] Alsbatge] AMNE S7|EE Aol YolHE sty
Nel7h H248 wxe) ZHHQ Hew RaHAOH (Gough T, 1973
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Fig. 16. Changes in ethylene concentration inside the PE film bag holding
'Fuyu’ persimmon fruit treated with various antioxidants. Fruits were
harvested early November 1990 and stored at 0°C.
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Fig. 17. Changes in carbon dioxide concentration inside thr PE film bag
holding 'Fuyu’ persimmon fruit treated with various antioxidants. Fruits were
harvested early November 1990 and stored at 0°C.
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Fig. 18. Changes in oxygen concentration inside the PE film bag holding
'Fuyu’ persimmon fruit treated with various antioxidants. Fruits were
harvested early November 1990 and stored at 0°C.



Wills 5, 1981: Wills &} Scott, 1982: Shimon, 1988) ®H 3¢ B+
A BAEAY FRo] wet chEX|RE AR} scald®] F9 BHI
(butylated hydroxytoluene)t 10,000 ppm, DPA (diphenylamine): 4,000
ppm ©] YIPHMAA ] FFo|LZo] ER HIAFIQITt (Wills F,
1981).

© AHo|A THE PARA Ao FAHe 2 AT FHULS 90|
U ZIAIA A gl 2f3te] WAEE ¥R Ae TIEA HES dFo| Ay
LERd FHOEHN LsE2] A Aejo] 2yt o2 AlrEch ¢
7] 739 FatsA] Aelof ofyt BaE WAl oot FAER ¥akdla], 1.8
AR EsE, 22 M EE o2 Zo| dAdHejof & AR Y2E
it

R PE filmfe] od¥ =& B (fig. 16), FA| HA UE&77}
FiA AR AFF 52 AEd $E& B PE film A oY
A 7 A ZHo YA LE BASE= s Y £ UM H
APRLA] Aele dEd WAl gAo] Bt A& ¢4 qldlth. Ethoxyquin
2,500 ppm A 2|72} FF BA o]AHRIA FEI} FH3] FIIEA A%
173 0] 32%8] s olAl¥letA 7} PE film)] 2AEAEY (fig. 17) ol
B dAe i 3 AFF SLexy o|AHvAE Ae|std 2Hy|[rt A3t
A HMHch=s B3 (F3EH o], 1988)2t Zro] Ethoxyquin A g]--of
A BaksbAe] ofsfel ¥ el ojatdtt4s HIE FHo| Wol Y
B ZleE Belrh A PE filn BA|W A4 & W= AXF 74
g e Aol § Holx| ¢drt (fig. 18).

2. MA, CA W ofRl3l FXA] Az



0.06 mn PE film WEA AL 0.03 mm PE film WA Ao ujsled 2
itgol] A3 ot (table 9). 0.06 mm PE film2} 0.03 mm PE film Y&
AGA] A& Aol WY itb9 o|iHBIA FAEY Xolof &3
XU F71F7go] tiEHA 7|10¥ ReR EojHr].

Aad] =27t word itEANgo| dAEo] AUAFF ZhHol @ do
LR ’IATIA w27 Y3 §oH o] ¥ ZHE A AL 9
Ch. 32y 'i7ts 5571 o] A3 E & FEE o o33 2
& St o] UAsEE 10% AFE ALR¥™r) odd FHA Mele
2ol vis] A3E AAY #7 ohzt Z'H Aol &3}F oIt} o]
= oddleo] AR ZHE 7Y%= BAIEHE ouiRTh CA AHeje
el 2RSS HASE BAVAEE AT MY $2 e s
t}.

Table 9. Effect of PE film packing and CA treatment on the incidence
of fruit brown stain of ’Fuyu' persimmon fruit. Fruit were treated
on November 28 1990 and incidence of brown stain was

investigated after 14 weeks of storage at 0°C.

Treatment Brown stain Hunter
Occurrence rate Severity ‘a’ value

0.06 mm PE packing 13.3 10.6 13.3

0.03 mm PE packing 49. 3 18.5 6.7

CAz in acryl container 3.5 1.2 22.5

0.06 mm PE + Purafil 8.9 0.2 18.8

z CA: controlled atmosphere (2% 02 + 5% COz).



24712l = HAY AMPF 2H HAEEE S ¢+ s Wedo] i
Z dgte BT kP AFE #A = CA AFYAE Esio # Re
2 AE¥ch #@2) oM Al=E = CA A2 2 membrane filter 3%}
B AL UPIIE o] &3l AU F7] 2L HEAI= L AH Y
Alo] AL glrt. oh&a CA AAIY At} oAl ets 5 & AR
TToA XD A= oliHTIL FAI|E o] &3l o]itHEEAY]
AU Ao Hal Atd 5EIF AURA A3tE Feole 371§ FF3
= A PAAE ZtFojol ¥ Ho|r}. ©hzt o] AEE= o|ZH} ripening
T2 HAE HilAMe ARIY SHFHE LR ASFHLT HAAA
of & Zlo|r}. W37} 7He¥t ALY AL s H4: YHo2E: A
A FHA SR Yol el 71 CA AL FFE BhA
+ catalytic coverter (FujE3|7]|7])& HX|s}= Zo] HIFIZI ZHLoZ
TRECL 3By 4£% Aoy &4 E XRF A= F-Fole o
W3 FAAE A A RBp] AMESe Wete] HAEFojoF gith & AH
2ol 243PH (fig. 19) Perlite& o| &3l A R3l= oW FHAI} %
d3ez AHZ g Purafile] thi7le AALES BEUSEAN AHE
7Feigol sldlen Oautel FE 42U fUlE £3 Z3e of$ yol AR
‘go] AFE =R ¢katt.
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Fig. 19. Efficiency of several ethylene scrubbers. Twenty gram of each

scrubber was used for absorbing ethylene gas inside the 8-liter desiccator.

O.M.: mean value of three organic materials; chaff, sawdust, and the
corn stalk. — 69—
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