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SUMMARY

Chapter 1. Causal factors and prevention of discoloration in MA storage of

"Fuyu’ persimmon

Incidence of browning disorder of 'Fuyu’ persimmon fruits affected by low
oxygen and low temperature in modified atmosphere(MA) storage was
investigated. Fruits were pre-dried at 16°C for 6 hours, 3 days, 6 days, 9 days
and 14 days and pre-cooled at -1C, 1C for 30 hours and then stored at -1TC
and 1C. The thicknesses of packaging film were 55um and 65um. Four types of
browning, except top flesh browning which was known as typical MA-related
browning disorder, occurred showing different symptoms such as soft top flesh
browning, pitted specks browning, flesh blotch browning, and pitted blotch
browning. About 45% of top flesh browning occurred in -1C storage packaged
with 65um PE film thickness, but it did not occur during pre-drying periods and
pre—cooling temperature treatments. The highest pitted blotch browning(90%) was
observed when fruits were pre-cooled suddenly at -1C, and followed by
pre—cooling after pre-drying(32-44%), pre-drying for 6 hours(30%), and -1TC
ultra-low temperature storage(15-20%). The cause of incidence of top flesh
browning could account for ultra low oxygen(below 0.3%) by ultra-low
temperature storage(-1T). Pitted blotch browning could account for sudden
exposure to low temperature and ultra-low temperature storage under oxygen
level below 1%. To reduce browning disorder and delay softening, the data
suggested that fruit should be pre-dried for 3 to 4 days and then maintained at
1% oxygen level and stored at -1T.

The study was conducted to elucidate the effect of sealing methods of PE
film bags on the incidence of skin blackening and browning disorder in MAP
storage of ‘Fuyu persimmon(Diospyros kaki T. cv. Fuyu) fruit. Fruits were
preconditioned for 3 days at room temperature after commercial harvest in early

November. Five fruits weighting about 223g each were packaged in a 55 um PE

,10,



film bag and then stored at -0.5-0C. Five different sealing methods were:
normal hand sealing, tight hand sealing, air removal plus normal hand sealing,
rubber band sealing, and heat sealing. Hand sealing was achieved by knotting
the upper portion of PE film bags and the tightness was expressed by the
weight of the knot, which were 1.10 g in normal hand sealing and 0.81 g in tight
hand sealing. Different levels of oxygen and carbon dioxide were observed inside
PE film bags as influenced by sealing methods. Skin blackening occurred when
oxygen level was high, whereas browning disorder occurred by low oxygen level
inside PE film bags. Oxygen levels inside PE film bags were higher in rubber
band sealing bags (1.91%), while lower in tight hand sealing bags (0.62%) and
air removal+normal hand sealing bags (0.61%) than in normal hand sealing bags
(0.95%). Levels of carbon dioxide were in inverse proportion to those of oxygen
except in rubber band sealing bags where both the oxygen and carbon dioxide
levels were high. In heat sealing treatment, the incidence of browning disorder
was highest and the air volume in PE film bag was reduced gradually resulting
in PE film adhesion to the fruit skin eventually. The data suggested that the
thickness of PE film should be thinner for automatic heat sealing method in
MAP storage of ‘Fuyu’ persimmon fruit if same size film bags are used for

similar fruit weight.

Chapter 2. Relation of biochemical factor and elucidation of causal factors

of MA storage-related browning disorder by simulated CA storage

Physiological disorders occurred during MA and simulated CA storage seemed
to be primarily induced by low oxygen, while high carbon dioxide exerts additive
effects aggravating the symptoms. Inductive O levels for top-flesh browning
(TFB) appears to be 0.25 kPa. In contrast, PS and PBB are induced at or higher
than 050 kPa O Oxygen level around 1.0kPa is recommended for TFuyu’

persimmon fruits. When such low-oxygen MA or CA procedures are performed
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at commercial storage, reevaluation should be followed on the effects of high
carbon dioxide levels at 9.0 - 12.0 kPa, which are recommended at present.
Optimum temperature to maintain fruit quality seems to be -1.0TC without
affecting the incidence of the disorders.

Among the disorders, TFB particularly occurs on the top portion (style end).
Data of relative gas concentrations inside tissues in relation to respiration and
gas permeability seemed not to be sufficient to explain tissue specificity to the
disorder. Such fruit portion—specificity and the lower critical oxygen level could
be explained by higher homeostasis of the top-portion tissues. In other words,
top-portion tissues may operate an extra energy metabolism pathway (alternative
pathway) under anaerobic conditions resulting in higher ethanol content in the
tissue. Another explanation is that the tissues has higher resistance to
low-oxygen injuries thus the disorder develop only at extremely low-oxygen

levels.

Chapter 3. Elucidation of environmental factors and coating and heating

for prevention of skin blackening

Recently, top-triangle black stain which was difficult for classification by the
point of view of pre-researcher was observed by this researcher. This black
stain shows triangle form on the top portion of fruit and it is complicated with
short broken line-like and sunken and smeared dot. It increases gradually from
late September and early November to harvest season. It is important that
top-triangle black stain occurs in many farms as many as it must be elucidate
causal factors.

Environment of high humidity increased occurrence of total black stain and it
might have been affected by dew hours, relative humidity, and dew grams
orderly. This environment of high humidity was seemed affected by pruning and

training, topography, direction, and surrounds of orchard.
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Effect of bordeaux mixture on top-triangle black stain might have been
increased by cooperation with high humidity condition but it was not almost in
low humidity condition.

Dotty black stain was decreased notably in bordeaux mixture treatment than
in organic pesticide treatment. However, the types of dotty black stain are some
different. Dotty black stain occurred in organic pesticide treatment is circle, small,
shallow and scattered, but it in bordeaux mixture treatment is uncircle, relative
large, and concentrated. In addition, risen dotty black stain never occurred in
bordeaux mixture treatment. Therefore, the former is sure that was affected by
pathogen, the latter is needed to more research concerned with pathogen. Vertical
line black stain occurred when the water has been remained long time at fruit

surface by high humidity such as within PE film bag and any adhesive.

Chapter 4. Development of powder for processing and its use

To utilize deteriorated sweet persimmon(Diospyros kaki T.) effectively, this
study was investigated about the effective drying method of the powder,
chemical components, minerals, fatty acids and amino acids of hot-air dried and
freeze dried conditions were determined. Sample conditions used on analysis as
fallow; pretreatments of hot-air dried and freeze dry were soft, soft+peel, mixer,
mixer+peel. The contents of crude protein, crude lipid, crude ask of hot-air dry
were 0.9~1.1%, 15.0~39.0% and 2.3~3.3% respectively. And those of freeze dry
were 1.3~23%, 27.0~49.0% and 2.59%, respectively. Potassium, magnesium,
phosphorus, calcium and sodium contents were detected capric acid, lauric acid,
tridecanoic acid, palmitic acid, palmitoleic acid, oleic acid, linoleic acid, linolenic
acid. The essential amino acids such as aspartic acid, threonine, serine, glutamic
acid, glycine, alanine, valine, methionine, isoleucine, leucine, tyrosine,
phenylalanine, histidine, lysine, arginine in freeze dry were contained richly.

Therefore, the effective drying method considering changed color and nutrition

,13,



was shown freeze dry method.

The curd yogurt was prepared from skim milk or sweet persimmon powder.
The effect on acid production by lactic acid bacteria in skim milk containing
sweet persimmon powder of 4% and 7% (w/v) was investigated.

The effect on guality of curd yokurt(Sensory) property was also examined.
Addition of sweet persimmon powder stimulated acid production by lactic acid
bacteria more than control(skim milk). Sweet persimmon powder did not
significantly affect acid production by lactic acid bacteria through stimulating
effect of sweet persimmon powder on acid production was slightly different
among concentration. Sensory property of curd yokurt added with sweet
persimmon powder increased in proportion of sweet persimmon powder. In
antioxidative activities measured the concentration of sweet persimmon powder
added yokurt were not significantly difference compared to skim milk yokurt.

Sweet persimmon Kochujang, fermented hot pepper paste added sweet
persimmon powder was during storage for 24 weeks at room temperature. Viable
cell counts of Kochujang and sweet persimmon Kochujang were 4.O><106cfu/g
and 1.6X107cfu/g respectively. Sensory property of Kochujang added with sweet

persimmon powder was not significantly affected by storage period.

Chapter 5. Physiochemical and anatomical studies on prevention of

discoloration

Flesh hardness of ‘Fuyu’ persimmon fruits harvested at optimal maturity was
1.5~2.0kg/5Smm, and it decreased below 1.0kg/5Smmfi when the harvest date was
delayed and when the storage period was long time. Flesh browning disorder
gradually progressed from fruit peel at the top of fruit into the fruit flesh during
storage. And flesh hardness on the part of flesh browning disorder was
maintained higher than that of healthy fruit.

The amount of tannin in persimmon fruit harvested at optimal maturity was

,14,



about 2~3%, that was much more than in the fruit having fewer seed and
harvesting earlier. In the fruit harvested at the orchard which had highly
occurred flesh browning disorder the amount of tannin was less than that of
harvesting at the healthy orchard. The correlation between flesh browning
occurrence and amount of tannin was highly significant, r=-0.696"".

In fruit occurred flesh browning disorder after storage, the fruit flesh
chromaticity had lower L*, a*, b* values than that of healthy fruit, and the fruit
peel chromaticity before storage had lower a* value than that of healthy fruit.

Cation concentration of soil sample at the orchard which had highly occurred
flesh browning disorder was lower than that of soil sample of healthy orchard,
but Mg concentration of the fruit flesh was higher than that of fruit flesh of
healthy orchard. As the fruits have more seeds, Mg concentration of the fruit
flesh was low. The correlation between flesh browning occurrence and Mg
concentration was highly significant, r=0.525".

The depth of stone cell layer and length of flesh cell were not significantly
different among harvesting dates, but the depth of fruit peel was thickened till
the maturity. There was no disruption of cell wall in the flesh browning disorder
fruit due to the loss of cell membrane function.

The vertical line like blackening and cloudy blackening disorder among fruit
skin discoloration were occurred at the part of crack of cuticlar layer. Any
microorganism was not detected in discoloration surface. The depth of cuticular
cracking of the vertical line like blackening disorder was more severe than that
of cloudy blackening disorder, but blackening was less severe.

The dotty blackening disorder among fruit skin discoloration were founded in
various form. The dotty blackening disorder mainly founded on the top end of
fruit surface had many tiny speck on the cuticlar layer without any
microorganism, but one founded on the bottom end of fruit surface had many
spore in the dot.

As the Ca and Mg foliar sprays for the prevention of fruit peel and flesh

discoloration, soluble solids, flesh hardness, and cation concentration of fruit were
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lowered. But the occurrence of flesh browning was retarded till 5 months after

storage in treating the Mg foliar spray.
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Table 1. Conditions for treatments.

Predrying Precooling

Treatments Mark” Ha;;z;st temp.(T) temp.(C) tgrfgi%g ) thickljlielzrsz(um)
/time(hr)  /time(hr)

Pre-drying PCI  1999.11.7 16%3/6 -1.0£05/30 -05+05 55
PD6h 1999117 16+3/6 None  -05+05 55
PD3d  1999.11.7 16+3/72 None  -05+05 55
PD6d 1999.11.7 16+3/144  None  -05+05 55
PD9d  1999.11.7 16+3/216  None  -05+05 55
PD14d 1999.11.7 16+3/336  None  -05+05 55

Pre-cooling temp. pc-1  2000.11.11 16+3/72 -1.0+0.5/30 -0.5+0.5 55
PC+1 20001111 16+3/72 1.0+05/30 -0.5+05 55

Storage temp.  ULT55 2000.11.11 16+3/72 None -1.0£0.5 55
ULT65 2000.11.11  16+3/72 None  -1.0+05 65
LT55 2000.11.11 16+3/72 None 1.0405 55
LT65 2000.11.11 16+3/72 None 1.0+05 65

“Pre-cooling immediately at -1C for 30 hours after pre-drying of 6 hours(PCI), pre-drying
for 6 hours(PD6h), 3 days(PD3d), 6 days(PD6d), 9 days(PD9d), 14 days(PD14d),
pre—cooling at -1 C(PC-1) or 1 C(PC+1) for 30 hours after pre-drying of 72 hours, stored
at -1 C(ULT) or 1C(LT) conjugated with PE film thickness of 55um and 65um after
pre-drying of 72 hours

*Mean separations within columns by Duncan’s multiple range test at P=0.05.

sl FAL(-1+05TC, ULT)¥ A=(1+05C, LT)xFAo EH&o F7(55um, 65um)

& 2¢ste] A A= dde] AdaAd 213 Fdsdh
)

m\l

W

eSS

Table 29+ Fig. 1°] 7159l olsf A% 75943} 1509 F w 2Abste] dAd g2
HER 2
5) 7k

o] x4¥® PE & BA <9 7lA 1mlE FHslel Gas chromatography
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(Shimadzu, GC-17A, stainless ateel 3.2mmx2m)& A =3t Aa= Molecular
sieve 60-80 mesh column, ©]4F3EtA+E Polapak @ 80-100 mesh column< AF-&3}
o] thermal conductivity detector® 7 <3} 2™ injector porte} detector porte] =
E+ 150TCollal ovenel 2%+% 80Tl Carrier gast Heliums AF&3loH

flow ratex 40ml/min®] 1t}

6) 4%
B AEAZS AFEE] (KREERT, Cat. No. 166) 42 AR E o 3yE A7
3tal =43t olu plungere] 27-& 5mmeo] AT,

1= < 7 = G
A v @ AEE o wet (FA @3k MA A%l dE A FEHE
delA de= HAFE HFEAHE Qo v TR Ade] ¥ A=Y 15
W Table 2 ¥ Fig. 13 2t} 34 F(style end)ell
T TRIE, BgF DAt AR Qe AN
2= BAE 38 24W(top flesh browning)d o]l
st& EWkstar AW E-9jof A9 AAVE HeetA] e A
38 IS 72 (soft top flesh browning)o 2 YEsTH whH3d =2 (pitted
specks browning)2 A& 3 By FFS Add AEHAA ZFe JdFdor &
StEw oot @4-d S zZ4W(flesh blotch browning)S ZWE 97 WA 45w
BEHEYE Ay =g g2 HAdHow Joldddt old wWE] v Iz

‘-11:: i
2o
lo,

T oo

W (pitted blotch browning)2 WA o] I zA o =3 EolstA &ixFo] o
e ol A A FJEjet B7F Fslo] i

FHo] st AR e HBHYE
Hir old 2A5ode Feldde]l FART MA $43 tlie] 54
A o] Fpxasatsoltt & W hAbEE ) By

3

A YA AW b A A

g
i
BN

(Table 3)oll M= Aol BALA GFkar, oy 2= A[H(Table 4)94 = 4%(PC-1),
8%(PC+1)¢ TAES EHou AF2% A (Table 5)olA= 65um 7o %A
g Abgate] -1Te] Aol A4 A (ULTE5) A 45%9] w2 TAES Bl 3}
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sk AXT -1CULT) Aol A (Table 5 “orz SA42(-1T)3% 544+4(0.3%)

T o= Aol AR HEAW o F FFS vA=AE P& AHsre 0134
B2 oQsf vropxl SAAbAel o3 AR FsdHATF vhF45%) fr

o2 AZET Park 5(2001)2 0C9 controlled atmosphere(CA) # X}Oﬂ A

718 A

ojAbStE A Tt 10-12% 8 =S AR AbaEE 05%°] s AR 3
S o ﬁfﬂ AR erokont 0.3% olste] FAA A AE oheF G RTAL &)
Ged ols FAY FFZAWHo] vf9 criticaldt 59 AA TR JIgFS wE= o

HQl oz B Ao Aven dxshs Aow AZETh A% 75U A Y
64 <l (PD6d)NA AFAaFE 033%ET 65um T2l -1TAHULTE5) A 44

Bz Bl 030%2 mou} BN &M wAel edd Be AL FAL
Z A

213 FE7F 103%(ULTE5) 2 5.8%(PD6d)el H] 3l
- 2 ZloR B oo AR BS54 BAHA A 279 AAhFEE olHt
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M T W MarsEs va oladles FEE E3ET)r e Zolu ol A
o] AREAQ] B FolET= dHd] Anky e Wl Holgh Azjo]r] wjito|tt 1 o]
Frol teixe= o dAgHojof dhalou A2 3ol o] 2EYUAE S556
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s Aeow AzEn. sANl FodRG Fedt AL 2 AP AR E o
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71(30%, PC6h, Table 3), ¥ A% (15-20%, ULT, Table 5)¢ o2 e E
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= 2 44dAd A (Forneyet Lipton,
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Fig.1 Classification of browning disorder symptoms caused by low oxygen and
low temperature in MA storage of 'Fuyu' persimmon fruits.

A, a: Top flesh browning B, b: Soft top flesh browning C, c: Pitted specks browning
D, d: Flesh blotch browning E, e! Pitted blotch browning

,33,



Table 2. Classification of browning disorder symptoms caused by low oxygen
and low temperature in MA storage of 'Fuyu’ persimmon fruits.

Type

Symptom

Occurring portion

Top flesh browning
(TFB)

Soft top flesh browning
(STFB)

Pitted specks browning

(PSB)

Flesh blotch browning
(FBB)

Pitted blotch browning
(PBB)

- chocolate colored
- sound epidermis

- affect to the flesh
- off-flavor

- chocolate colored

- sound epidermis

- affect to the flesh with
softening

- sunken specks
- sound epidermis

- broad area
- sound epidermis
- affect to the flesh

- ribbon-, belt-shaped

- damaged cuticle layer

- affect only epidermal
portion

- typically starts on the top(style

end) and radially expands to the
equatorial zone

- typically starts on the top(style

end) and radially expands to the
equatorial zone

- not specific, usually equator

- usually bottom to equator

- starts with small spots on top

— develops into ribbon shape
on bottom to equator

,34,



Table 3. Concentrations of oxygen and carbon dioxide inside PE film bag and
incidence of browning in MA storage of 'Fuyu’' persimmon affected by
pre—-drying treatments.

Carbon Occurrence rate(%)
Treatments” Oxygen dioxide ) Total
(%) (%) TFB' STFB* PSBY FBB' PBB" brownin
g
75 days after storage
PCI 047 ab' 6.3 a 0 a 0 a 10 a Oa 9 a N a
PD6h 0.65 a 49 ¢ 5a 0 a 5a Oa 30Db 40 b
PD3d 037 b 56 b 0 a 0a 0a 0Oa 20Db 20 bc
PD6d 033 b 58 b 0 a 0a 0a 0a 0b 0c
PD9d 045 ab 55 b 0 a 0a 0a 0a 0b 0c
PD14d 045 ab 58 Db 0 a 0a 0a Oa 20b 20 bc
150 days after storage
PCI 068 ab b9 ab 0 a Ob 15ab 15a &80 a 80 a
PD6h 0.80 a 57b 0 a Ob 20 a 10 ab 35 b 65 a
PD3d 073 ab b4 c 0 a 0b 0b 5b 20 bc 25 b
PD6d 052 b 6.0 a 0 a 0b 5 ab 0b 0c 5b
PD9d 047 b 6.1 a 0 a 5b 5 ab 5b 0c 15b
PD14d 047 b 6.1 a 0Oa 27 a 0b Ob 17c¢ 27 b

“Pre—cooling immediately at -1°C for 30 hours after pre-drying of 6 hours(PCI), pre-drying
for 6 hours(PD6h), 3 days(PD3d), 6 days(PD6d), 9 days(PD9d), 14 days(PD14d), YTop flesh
browning *Soft top flesh browning “Pitted specks browning ‘Flesh blotch browning “Pitted
blotch browning

*Mean separation within each storage period columns by Duncan’s multiple range test at
P=0.05.
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Table 4. Concentrations of oxygen and carbon dioxide inside PE film bag and
incidence of browning in MA storage of 'Fuyu’ persimmon affected by
pre—cooling temperature.

Oxygen Carbon Occurrence rate(%)
Treatments” dioxide
(%) (oo  TFB PsB* FBB" ppp* oW
° browning
75 days dfter storage
PC-1 056 a" 69 a 40 a 0.0 a 00a 320 a 36.0 a
PC+1 0.66 a 69 a 8.0 a 40 a 00a 440 a 52.0 a
150 days after storage
PC-1 0.68 a 6.3 a 0.0 a 0.0 a 00a 400 a 40.0 a
PC+1 058 a 6.7 b 0.0 a 80 a 00a 320 a 36.0 a

“Pre-cooling at -1 C(PC-1) or 1 C(PC+1) for 30 hours after pre-drying of 72 hours ‘Top
flesh browning *Pitted specks browning “Flesh blotch browning ‘Pitted blotch browning
"Mean separation within each storage period columns by Duncan’s multiple range test at
P=0.05.
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Table 5. Concentrations of oxygen and carbon dioxide inside PE film bag and
incidence of browning in MA storage of 'Fuyu' persimmon affected by storage
temperature conjugated with PE film thickness.

Storage PE film Carbon Occurrence rate(%)

] Oxygen
temperature thickness Mark” ) dioxide TFB' PSB* FBB® PBB' ToteTI
(C) (¢m) (%) browning

75 days dafter storage

-1£05 55 ULTS5 058a° 68d 00b 50a 00a 150a 200b
65 ULT65 039b 103a 450a 00a 00a 200a 650a
1205 55 LTS5 063a 80c 00b 00a 00a 00a 00D
65 LT65 049 ab 93b 00b 00a 00a 50a 50D
Storage temperature(St) NS NS stk NS NS NS ok
PE film thickness(Pt) ok Hokk ok NS NS NS ok
StxPt NS o #xx NS NS NS *

150 days after storage

-1£05 55 ULTS5 055a 66b 100b 100a 00a 00a 200D
65 ULT65 043b 83 a 500a 00b 00a 50a 550a
1205 55 LTS5 065a 70b 00b 00b 00a 00a 00D
65 LT65 043b 87a 50b 00b 00a 00a 50D
Storage temperature(St) NS * otk NS NS NS stk
PE film thickness(Pt) Hokk Hokk otk NS NS NS *
StxPt NS NS o NS NS NS NS

“Stored at -1 C(ULT) or 1C(LT) conjugated with PE film thickness of 55um and 65¢m
after pre-drying of 72 hours. *Top flesh browning *Pitted specks browning “Flesh blotch
browning ‘Pitted blotch browning "Mean separation within each storage period columns
by Duncan’s multiple range test at P=0.05.

NS*#22*No significant or significant at the 5%, 0.1% or 0.01% levels, respectively.
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Table 6. Flesh firmness of 'Fuyu' persimmon after 150 days storage affected by
pre-drying, pre-cooling temperature and storage temperature.

Treatments Mark® firmneSFsl(iZEBmmw)
Pre—drying PCI 3.0 a
PD6h 2.6 bc
PD3d 27 Db
PD6d 2.4 cd
PD9d 22d
PD14d 11 e
Pre-cooling temp. PC-1 2.7 a
PC+1 27 a
Storage temp. ULT55 33 a
ULT65 33 a
LT55 25D
LT65 33 a

“Pre-cooling immediately at -1C for 30 hours after pre-drying of 6 hours(PCI), pre-drying
for 6 hours(PD6h), 3 days(PD3d), 6 days(PD6d), 9 days(PD9d), 14 days(PD14d),
pre—cooling at -1 C(PC-1) or 1C(PC+1) for 30 hours after pre-drying of 72 hours, stored
at -1 C(ULT) or 1C(LT) conjugated with PE film thickness of 55um and 65um after
pre-drying of 72 hours

*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Mol Hae ¥9e PE ZE BAE A
hand sealing), & 7] A A+H %% % (air removal+normal hand sealing), AFWE="%
(rubber band sealing), €7 #H(heat sealing)2] Tl A& 108502 3519t} o]
ol BAe] & Zel A "WEdk kA Zol= 360mm=E, £ W] 27| ¥U"ES
FNAA+RFLEL 200mlE Y] At 400mlz 2gstdet. Redsa 7
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WX (normal hand sealing), 734 % (tight

Ar= ns 5 o BEUE mj5e 1.10g, 23
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column= AF&§3}e] thermal conductivity detector® &3+ 2™ injector porte}
detector port?] 2%+ 150TC°]Aal oven? ==+ 80To]At}. Carrier gass=

helium< Alg3d o F4L 40ml/min® FA4 3%

o 23 € 3@

,43,



~o

T

=
k

)

o
3

o

B
22|

el

A= Ao YEY. PE E50°] 3

ol Z1A17F A9l fhol A=

T RARD dHF A FE A

& A2

2

23

~

j=1¥e)
5 }\)\—

}o] WA (Table 2)°]

2 3 A (Table 3)°] B8kt

©&7Fe] modified atmosphere package(MAP) A oA 3] 3 HL AbAio

Ho

—
1o

R
L.

°|
o8

=1
-

e

(1999, 2000)2 Park ‘& (2001)

o

p=2

P A2 s E Lee
X7 20% ©

pul

k]

4 4]

A2 FA AR 9
Ul

T

=

Z
Hel 1.0%E

’

3

3t

)

M

o

P

14 (Kim 5, 1989;
(1996)2 2 b4

. whael Aw(a ¥4

p=2
[e)

2 A4E Y. Kubo

(CO/Oy)°] 1.00]

=
R=E=2

ey

1994)+= o= o AFHoof
<

s,
21901 A

(0.95%) Bt} =kon, Z43dE(0.62%)% &7 AA+RETEE061%)> BEdert

et
5

Shin

Fheke] 7}

=
[¢)

%= 1.0% HF<tellAd L

a3

/}_]__

5

Fat

7
Ko
o))

_EH

,44,



Ui

F

i

&

oA o]

2+

3 =

B

[e=]
=

7178 Al il

R

pu

#

()]
=

ol A% 75

=

A Fol %

]
=

717}

HTurmL%ﬂﬂ_Hm%%@r%%% mmi@rﬂ%wég
%o o o T ~ = ~— w
TrEriRoFTIIETL Sr3diITovg
X o N —_ T o B 9
R T B R T R I S -
- = o 3 T, 5 5 M g & o T Mo = m,_ SO =
TLOC T _H b pg T %@ﬂ%;ﬂﬂ%ﬂ
o= F o M N o E odp X M T o= H Gl — 2% L XD
o o S o WM P Jigns = o Bl 2 X & ° R ua
— 9 oW ]er__oﬁv ) o XN o)) e
POTN B o )y E oKXW RSy LR
ORI SR SEPS I (R do S o oo T oW N
~ = = oaom %Ee P o 3
N =T il E = X0 ol ™ T Y 87T = X N o
pE o SEId e s TR mR L H AR YT o
g  BPEFI IR H - S RN
on o m T A = i ) wjr —_ of T~ N B -

o B o T ooy F = ur N &y T X =
%ﬂﬂrﬂ%aﬂA ﬂuﬂﬁw%ﬂ@ o & s VLR
I f _ T ) _— N ) f
w P T4 B SR E DS e T R L
oo om0 M o™y ol o T S S SR 0~
e S O - R LT p_o:u B et mﬁ_ Z U mr = T %
— T~ —~ . 110 = I~
H77%Mmm%wﬂwﬂﬁﬂﬂ% M.%K;ﬁ%ﬂr._émeg
X T 2 WA RICTE < ° : o x
wﬂwﬂoﬂrm%mﬁ%loﬂﬂh7 meiwmg%wbmr@%
ﬂ%r%iﬂo B ¥ 5o 4w Noor Mooof 25 o= R oo owo
wF R A s L SR T s FEae 0T 40
X0 Il s E S o M zo o ° wp RO o} &3 T oz T —
o= DO BN N T rH = o ey ] Ho o
L I - T T - e GO N R N O e G-
o BR g I > T W o N o o = o W Jz
e "g "mx g gog 2> B0 o F ]
o o— =M < < oy N N {—— = X
BN \EI 0 m O# HT o N HL Em ﬁ N O oq ﬂ! AR El_ e
bl ® g o A A oo B W P KX K 2
= oo W o B = RO Ay o)) <
TN w N < o] T 7o RO o = o
& W oo o o w E e N o L )
o= R O I N i % d Mo R R &
O I L N SR - vl S - T X W w R T o "
P ESHF s ers ®Eoe PEw =
ﬂouﬂﬁpﬂmm}jiAMW% ﬂa_zmi_zmwr.m.}_zaﬂ

A %O 0 o . T T NR
IR R K e = e = B el B R e W oW OB OB T R OT AR

p=2
[e)

}8- 72 (flesh  blotch browning,

[S]

3] 2 (pitted blotch browning, PBB)¢] Ul 7}#] Fe|Z Park

}

SkA
= L

,45,

v

=29 (pitted specks browning, PSB),

FBB), ¢



g}, of

(2000)°] ®.aLe} A}

a4 =

o 5%% WA e} 1 w4

B R

TAgE A

2}

7V A7

=
=

8]

stk

Lt

AR 2.0% €]

pu
R

o a7 A A+ RE T R A

<23
=

A H

o
o

314

2 97he] MAP A FoA F&

Z o
52

=

T

)

eFAl &t

g9 Fg

PE 2

)
~N

,46,



Table 1. Concentrations of oxygen and carbon dioxide inside PE film bag as
influenced by sealing methods in MAP storage of ‘Fuyu’ persimmon fruit at
-0.5-0.0T

02 (%) COz (%)
Sealing
storage days

methods” g y

75 150 75 150
Normal hand v
sealing 0.8510.1 0.95+0.1 6.0£0.1 5.4%0.1
Tight hand
sealing 0.54+0.0 0.62+0.0 6.9+0.1 55+0.1
Rubber band
sealing 1.39+0.3 1.91+0.3 6.8+0.1 5.9+0.1
Heat sealing _X _ B -
Air removal +
normal hand 0.55+0.2 0.61+0.0 6.840.2 5040 1

sealing

"Hand sealing: achieved by knotting the upper portion of the PE film bag and the
tightness was expressed by the weight of the knot. The weight was 1.10 g in normal
hand sealing and 0.81 g in tight hand sealing.

YStandard error.

*The gas inside PE film bags was not sampled because the gas was reduced out.
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Table 2. Incidence of skin blackening as influenced by sealing methods in MAP
storage of ‘Fuyu’ persimmon fruit at -0.5-0.0C

Occurrence (%) Suffered surface area (%)
Sealing methods” storage days

75 150 75 150
Normal hand y
sealing 5024 10.0£5.8 0.2£0.1 0.4+£0.2
Tight hand
sealing 4.0£2.7 10.0+3.4 0.2£0.1 0.4£0.1
Rubber band 10045 20.05.2 0.4+0.2 0.9+0.3
sealing
Heat sealing 20.0£5.2 25.0£1.3 0.7£0.2 0.9+£0.2
Air removal +
normal hand 40£2.2 9.6£2.3 0.2+0.1 0.4+0.2

sealing

"Hand sealing: achieved by knotting the upper portion of the PE film bag and the
tightness was expressed by the weight of the knot. The weight was 1.10 g in normal
hand sealing and 0.81 g in tight hand sealing.

YStandard error.
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Table 3. Incidence of browning disorder as influenced by sealing methods in
MAP storage of ‘Fuyu’ persimmon fruit at -0.5-0.0C

Sealing methods”

Occurrence (%)

v X w v Total
TFB PSB FBB PBB browning
75 Storage days
Normal hand
sealing 0.0 0.0 0.0 0.0 0.0
Tight hand u
sealing 0.0 0.0 0.0 10.0+3.4 10.0+34
Rubber band 0.0 0.0 0.0 0.0 0.0
sealing
Heat sealing 0.0 16.0£7.2 0.0 18.0+8.2 20.0+£7.6
Air removal +
normal hand 0.0 0.0 0.0 8.0+8.3 16.0+8.3
sealing
150 Storage days

Normal hand
sealing 0.0 0.0 0.0 0.0 0.0
Tight hand
sealing 0.0 6.0+3.1 2.0£2.0 24.0+5.8 30.0£3.9
Rubber band
sealing 0.0 0.0 0.0 0.0 0.0
Heat sealing 15.0+6.3 5.0+3.3 25125 35.0+6.3 50.0£5.7
Air removal +
normal hand 2.0£2.0 2.0£2.0 2.0£2.0 13.0£3.4 18.0£2.9

sealing

"Hand sealing: achieved by knotting the upper portion of the PE film bag and the
tightness was expressed by the weight of the knot. The weight was 1.10 g in normal
hand sealing and 0.81 g in tight hand sealing.
YTFB: top flesh browning.

*PSB: pitted specks browning.
“FBB: flesh blotch browning.
"PBB: pitted blotch browning.

“Standard error.

,49,



1 5 (rubber band sealing),

RASR

5t At

o]

oF
B2 HEW% (normal hand sealing), 32 %-(tight hand sealing), 3 7|4

(heat sealing)e] ©AXl A&

1

Z‘

Z. 8

A Th

A+H 8 E 5 (air removal+normal hand sealing), 3%
A=

3ol zolE i,

=

p=]
-

o))

)

)

<

53!

=03
s

=°] A

=

A ol

]
=

el 717t

HEUE(0.95%) Bt =qkom,
giolen AW Aol 7pa

[e)

L

% (1.91%)
o

7| A A+ B2 E(0.61%)

= ul
717 714

L

R

& AR

B
ol

w

il

’

Fuyu

3

1992. Extending the storage life of
— 50 —

and Y. Zutkhi.

R.
persimmon by modified-atmosphere packaging. HortScience 27:811-813.

K. 1982. Use of polymeric films to extend postharvest life and

Kader, A.A. 1986. Biochemical and physiological basis for effects of controlled
and modified atmospheres on fruits and vegetables. Food Technol. 40:99-104.
improve marketability of fruit and vegetables. p. 87-99. In: D. G. Richardson
and M. Meheriuk (eds.). Controlled atmospheres for storage and transport of

Ben-Arie,
Kawada,



perishable agricultural commodity. Sym. 1. Corvallis. Ore. Timber Press,
Beaverton, Ore.

Kim, Y.S,, S.B. Jeong, D.S. Son, K.K. Lee, and U.]J. Lee. 1989. Studies on the
causal factors of skin browning during storage and its control method in
non-astringent persimmon. Res. Rept. RDA(H) 31(3):62-72.

Kubo, Y., A. Inaba, and R. Nakamura. 1996. Extinction point and critical oxygen
concentration in various fruits and vegetables. J. Japan. Soc. Hort. Sci.
65:397-402.

Lee, Y.]J. 1998. Developmental aspects and causal factors affecting the incidence
of black stain and flesh browning disorder during storage of ‘Fuyu
persimmon(Diospyros kaki T.). PhD Diss., Dong-A Univ.

Lee, Y.J. 2000. Postharvest technology of ‘Fuyu persimmon fruit. Kor. J. Hort.
Sci. & Technol. 18:904-9009.

Lee, Y.J.,, YM. Lee, O.C. Kwon, S.]. Jung, Y.B. Lee, Y.S. Cho, Y.M. Park, and
T.C. Kim. 2000. Effects of fruit size and PE film area on skin blackening and
flesh browning discoloration in MA storage of ‘Fuyu’ persimmin fruit J. Kor.
Soc. Hort. Sci. 41:71-74.

Lee, YM, O.C. Kwon, Y.S. Cho, Y.M. Park, and Y.J. Lee. 1999. Effects of
oxygen and carbon dioxide concentration in PE film bag on blackening and
flesh browning disorder during MA storage of ‘Fuyu persimmon fruit. J. Kor.
Soc. Hort. Sci. 40:585-590.

Min, B.Y. and S.L. Oh. 1975. Studies on the CA storage of sweet persimmon
on polyethylene film pack. Korean J. Food Sci. Technol. 7:128-134.

Park, Y.M., S.G. Lee, and Y.J. Lee. 2000. Disorders in MA and CA storage of
fruits. Postharvest Hort. Bul. in Korea. 9(3):3-19

Park, Y.M., Y.J. Lee, O.C. Kwon, Y.S. Cho, and T.C. Kim. 2001. Ultra-low
oxygen controlled atmosphere induces top flesh browning disorder in ‘Fuyu’
persimmon fruit. Kor. J. Hort. Sci. & Technol. Supplement(1):43.

Shin, I.S., SK. Lee, and Y.M. Park. 1994. Factors involved in discoloration of
non-astringent ‘Fuyu' persimmon fruits. J. Kor. Soc. Hort. Sci. 35:155-164.

,51,



Tarutani, T. 1960. Effect of some packing materials in the cold storage on the
fruit quality Fuyu variety. J. Japan. Soc. Hort. Sci. 29:212-218.

Yang, Y.J., S.J. Choi, and C.H. Lee. 1999. Effect of exposure to elevated COq
atmospheres on fruit discoloration during cold storage of Fuyu’ persimmon. J.
Kor. Soc. Hort. Sci. 40:352-354.

Zagory, D. and A.A. Kader. 1988. Modified atmosphere packaging of fresh
produce. Food Technol. 42:70-77.

,52,



3. AR S A% £FEN e FHAVE HA EFTE

7t A d

Tl AAbE w4 wgke] A tE-E polyethylene(PE) # &5 AR§-3he]
0Cel A7st= MA(modified atmosphere) #7dH2ojt) olgist MA A&¢2 A%
T X445 Estel g FiSdol JAHL, BF] Mt T wE A

Tob f8Ee sFAE o £ e wvlxAde] dvk iR ve kA
Lo} =2 oAbstE A TR A H AR EgFEe] AAHERE A% T F
Aol FAWMILE A AAZItH(Tarutani, 1960; Kader, 1986; Zagory 2} Kader, 1988).
e A 3~6/01Y Ao AAA Ao e mubAol W
U Aol AdetA] o wAds, Husu AW Fo] dAEo FHol
Hh(Lee &, 1999). Tarutani(1960)% 140x280mm =719 PE Z& BXd 3
AE 3N go] AT o AbA 5~8%, olitstErA 5% E WEW = 0.06mm 7
08mmell Hl&) #7gdo] sttt gom, Kim 5(1989)% 5704 E43k A
ol 2& AdE Buglv w3 AA FuielA A& Sl PE 259 ¢
FAE 0.05-0.06mmeltt. 28y Min®} Oh(1975)= 120x350mm =7]9]
PE Z&o < 5718 Yo AF3dS o 0.06mmETh 0.08~0.1mm7}F A 7ol &=}
o Ben-Arie®t Zutkhi(1992) 2 Choi 5(1996)%= A%k AdE Hu

rlo

¢ 1

o
ol
1>
o
“ o
rl

N
—-~
=)
o

4 o] 2}
stk Z, ATAvhY R wd MA 439 43 PE BF FA0 zFolst 9l
Lol ol AAl whet A BAY A/NE ANG ASG 18A g G

9ol 1 A9 z@a g 5 glod AgH B3 PE BE ¥AY 277}

EE °ol&F MA A&l A J& =, A
of FFl W3 PE ZFo] FaFol Aok sf=dl, 2o %77t Tdsitt
A o sFFle B Tl A= Fddta & 9 PE 2&5° 73
Foll= TS Aol 2 ajler 2ZEd Aoln o= AT ] A7)
of wtg} "HEo TS WX AHE3 duojof & ou|gttt. sHARE Aol
Mz olE 7 Aol i A @=d olAlo] MAE dodl= aklel 2 & 9l
= Zew ddHo] olF dyEiu WMAS WA & e, TAES} 3 A7)

,53,



of g =AY 44 FAL ANGA B AFE A

4. Ag 2 3y
D aA A 2 A

A &AL RA e A g AARA A B Aoz AulE T (Diospyros
kaki T. cv. Fuyu) @3S 11€ o 5, 39 oA3ste] Ay, Wi}, Asty 5&
Astal ME7E Hl=g AAS T HAAV|E AdIdste] 55w(LL261g, L:217g,
M:188g, S:168g, SS:154g)e.2 HEFatAvt. 570 243 @/ 4L 779 HHel
Hale] FHom ® ¥AAY ZE(LL:A50Mmm, L:140mm, M:130mm, S:130mm,
SS:120mm)3 7 (45um, 50um, 55um, 60um, 65um)”’} Z&H 257 T2 A5
al, 15kg ¥ 200g-220ge] #HAE S AHER oM, FFA= 8em(FH) Fol 77
(30mm, 35mm, 40mm)E Z3ste] At 4] ey o 242 #3
Mo oo "dFgow £o7 wEsA, 1 IS dHF sealingstd o

LS witow Rtk AFLEE -05:05T T

15kg
2wy BF dAAy dAgs 9 dhAlwzE o A B O 7)EE AlE 1.9
table 2 % fig.13} #Zofor WAELS Ao g wAls yuSHy A5 HS
Foto 2 st o3 o] yelydth B A E(Occurrence %) EA A /3
Y

Hl 2 e T
2)7F =24

7ol Add  PE  EEF  BANA 714 ImlE  #Hdtel  Gas
chromatography(Shimadzu, GC-17A, stainless steel 3.2mmx2m)Z 2t (Molecular
sieve, 80°C, TCD)$} o] Ak3}El A (Polapak @, 80C, TCD)E #4189t}

PE 25 x4 WA d4ds s d=(d JAH» F9lodA de 3 3t7pA)

PE 255 3 oz 23S weo] ddew st

1o,
el
)
2
k=)
i
E
=
i)
fo 1%
o
rlo
Ho
1o,
ot
2
o
Ll
f
2
T
Jor
E

1)
i1t
o
1y
fd
i,
ol
o
<
R
Ho
N
)

,54,



g T4 o4

=)
=

e e A7]ef

wr
A

—

O

o
)

ox

i

715t Mg o] FA ols) D2 24 HATHTable 1. 2 #2o]

il
o

F9F

FH 7 olx] 7] ulF o]t (Zagory and Kader, 1988).

el
o0

53!

3 %

2 AZtE ) (Table 2).

Hol AT F Mg Wlth

Ll

&9
SS muh stol A TF Abg ke,

CERRE

e

ki3

A S 7ol o

o)
5

FA 5A

)

A
=

a

E

-

_EH

N

}

A
i

o

2 2EA

=
T

tH(Table 3). ¢]&] g S

RN

TFB, SB FBB, PBB¢] 47}# &3

o

7] W&ol Ao 7 Al dAvk(Park et al, 1997: Shin et al, 1994). E 74

}‘é% ﬂ}\QL]' 60um°ﬂ/\1 HE}% 6bum PE %

o e},

)

%9l

B 29
Browning

a

S
]

o =

jint

pu—

vl o] #A QOB 2 browning

,55,



Ao ARA aglo] olbshhaddA, A, o £ BF adddA oUw
Faguit 27) ge 2l o AAAE B AP Eelol Wits] THaE of
A9 W Fad oulE AT TFB wAe AWA AL I ojdsgan
= A At 27192 Aoz At TFBe Ata %o dld] ofF criticalshAl
Gehe, 4 ule AaFETE 05% o4 W TFBE A wAHA fgkor
03% oletel At tm WAMTh ook FNE AAFE 3%, olFEr FE
150004 4Re wAEA revhn gom, ® e waelA(e] B, 1999)E Atk

£ 1% ola), olasEa FE 10%4 2Hc] BARNTI AT E e B

I

0.5% olstell Al olatsletats AWy TS B F7AZIGI T ol AW
WA 7] AakA B arolskstgkael] ik WAl thE2 A vEbyith PBBE TFB9
A QA= tha Aol vt A2 E vk PBBE TFBRE U 2 A 7] 7F oFzh
wEw TFBEU ZF =2 Atael v olitsiets FhoiA= WAgch wd
TEB7} #Ag 4o A= PBB7F A9 wAHA &=tk E3k S S+ 22 PBB
T Aol FFE "HFol FALTE FUeEA HES FAd wE &
(undulation)& YERW= 548 Rtk FBBE TFBRTE &

=
o AT Be ks we oldsws wEelA WASIE @k 33 7}

Z 70

A= TFBiHJ H57kA el HEm TFB7F HAE oA o] WAHE
A5-7F Bk ol® mFo & w TFBE A% 2719 53 7t ¢ 24 93
Wi FBBE ol®u & 93 7k 2dolgt= oY A&HE o yeus der 5
Hrh SBE TFB9F Hls28k 7k 7oA A= TFBRE Y WA 717F =31 TFB
g

o SB7h @ #AolA Bl BASAE etk oled Ane Hael 279 3
o FAC ola W =YY £ e sbx wEel 9FS wE AL 3
SAR FAT TP U= gie] M

%

g el o Sl Tl LA E=

of
o
=



&
&9 FAE 759 AAdAE LLE 45um, L& 50um, ME& 55um, S¢ SS&=
A Ao += LL2 50um, LS 55um, M2 60um, S SS& 65umz=
A = A TH(Table 10).
N 23N EFig. 1) 25 FA7 FAESS 2la 2ol wokon, ghes
2 A9 S¥y BAo] @B 5 xA e Ao wAn IAS

S
— =
S 4w e BA H2sAR F Qe B2 278 24 PE 8o

%
N

(Table 10). 57} £ZR= Ha A28 £4x9 J4 FAZ i &0 o0& 1
N EFe] 57 EFART B gF xR WAl | Ao st Aew
A7k},

15kg XFolM= WA BAL FAdS AFo|on, THA HAFA=

35um= A ZtE At (Table 10).

Fig. 1 Browning and blackening in individual MA storage of 'Fuyu’' persimmon
according to fruit weight and PE film thickness.
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Table 1. Concentrations of oxygen and carbon dioxide inside PE film bag in MA
storage of 'Fuyu’ Persimmon according to fruit weight and PE film thickness

Film 85 days storage 170 days storage
thickness Fruit size(B) Me Fruit size(B) Me
an an
(A T L M s ss L. L M S SS
O

45um 03 1.0 45 44 49 30 a 05 09 18 20 23 15 a
50um 04 06 22 26 29 1.7 Db 04 09 10 11 15 1.0 b
55um 03 08 16 24 16 13 ¢ 03 06 11 10 22 1.0 b
60um 02 04 08 09 11 0.7d 03 03 06 15 20 1.0 b
65um 02 04 05 07 07 05 d 03 04 04 07 06 05 ¢

Mean 0.3d" 0.6¢c 19b 22a 22a 0.4d 0.6¢cd 1.0bc 1.3b 1.7a
F test(A) Kok Hk
(B) stk sk
(A)x(B) okox ns
CO;

45um 71 65 55 54 54 6.0 e 81 62 54 47 54 59 d
50um 75 72 59 59 538 6.5 d 71 61 57 57 63 6.2 cd
55um 86 70 62 60 63 6.8 ¢ 82 63 59 56 57 6.3 c
60um 92 96 71 65 66 78 b 82 78 61 59 58 6.7 b
65um 90 110 87 74 80 8.7 a 90 89 77 69 72 79 a

Mean 83a 82a 6.7b 6.3c 6.4c 8la 7.1b 6.2c 58cd 6.1d
F test(A) ook otk
(B) stk stk
(A)x(B) kokosk sokok

"Mean separations within columns by Duncan’s multiple range test at P<0.05.
YMean separations within rows by Duncan’s multiple range test at P<0.05.
"**Nosignificant or significant at the 0.01% levels, respectively.
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Table 2. Surface area and initial free air volume of packaging in MA storage of
'Fuyu’ Persimmon according to fruit weight and PE film thickness

Film Surface area /g Air volume(ul)/g
thickness Fruit size(B) Fruit size(B)
(A) Mean Mean
LL L M S SS LL L M S SS

45um 86 92 95 104 100 96 a 38 364 324 400 371 372 b
S50um 8 92 94 105 99 94 bc 408 363 363 438 359 382 b
S56um 8 93 98 102 101 93 ¢ 440 396 397 412 347 403 a
60um 8 91 93 104 98 95 a 425 371 359 403 360 382 b
65um 90 91 93 102 98 95 ab 449 38 361 395 366 388 ab

Mean 86e 92d 95¢ 104a 99b 420a 376b 359b 405a 362b
F test(A) * *
(B) Hokok stk
(A)x(B) ns ns

"Mean separations within columns by Duncan’s multiple range test at P<0.05.
YMean separations within rows by Duncan’s multiple range test at P<0.05.
""" Nosignificant or significant at the 5%, 0.1% or 0.01% levels, respectively.

Table 3. Incidence of blackening of in MA storage of 'Fuyu’ Persimmon
according to fruit weight and PE film thickness

Film Blackening (%)
thicknes Fruit size(B) Fruit size(B)
S Mean Mean
(A) LL L M S SS LL L M S SS
85 days storage 170 days storage
45um 0 0 20 10 0 6 a’ 0 27 70 40 75 43 a
50um 0 0 15 15 10 8 a 5 20 30 13 50 24 b
55um 0 0 0 10 10 4a 0 20 20 25 20 17 be
60um 0 0 0 5 20 5a 7 0 15 0 15 7c
65um 0 15 10 10 0 7 a 0 10 10 15 10 10c
Mean 0c 3bc 9ab 10a  8ab 2d  15c 29ab 19bc 35a
teslt:;A) ns o
(B) Kok sk
(A)x(B) * *

"Mean separations within columns by Duncan’s multiple range test at P<0.05.
YMean separations within rows by Duncan’s multiple range test at P<0.05.
nSE P Nosignificant or significant at the 5%, 0.1% or 0.01% levels, respectively.
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Table 4. Incidence of browning in MA storage of 'Fuyu’ Persimmon according to
fruit weight and PE film thickness

Film 85 days storage 170 days storage
thickness Fruit size(B) Fruit size(B)
(A) L L M 5 55 Mean L 1 M S s |Mean
Top flesh browning(%)
45um 0 0 0 0 0 0 b 0 0 0 0 0 0c
50um 10 0 0 0 0 2b 0 0 0 0 0 0c
55um 10 0 0 0 0 2b 25 0 0 0 0 5b
60um 35 15 0 0 0 10 a 33 15 0 0 0 8 b
65um 35 15 5 0 0 11 a 53 25 0 0 0 14 a
Mean 18a” 6b 1c Oc Oc 20a 8b Oc Oc Oc
F test(A) otk Hoxk
(B) stk -
(A)x(B) sokok dokok
Pitted specks(%)
45um 0 0 0 0 0 0a 10 0 0 0 0 2b
50um 0 0 0 0 0 0a 25 0 0 0 0 5 ab
55um 0 0 0 0 0 0a 20 0 5 0 0 5 ab
60um 0 0 0 0 0 0a 20 20 10 0 0 10 a
65um 0 0 0 0 0 0a 7 25 0 0 0 6 ab
Mean Oa Oa Oa Oa Oa 17a 10b 3c Oc Oc
F test(A) ns ns
(B) ns sHsksk
(A)x(B) ns *
Flesh blotch browning(%)
45um 0 0 0 0 0 Oa 20 0 0 0 0 4 c
50um 0 0 0 0 0 Oa 30 0 0 0 0 6 c
55um 0 0 0 0 0 Oa 70 0 0 0 0 16 b
60um 0 0 0 0 0 Oa 73 15 0 15 0 18 b
65um 0 0 0 0 0 Oa 87 55 15 5 5 3l a
Mean 0 0 0 0 0 53a 15b 3c 4c 1c
F test(A) ns ok
(B) ns ok
(A)x(B) ns ook
Pitted blotch browning(%)
45um 0 0 0 0 5 1c 30 40 0 0 0 13 ¢
50um 0 30 10 0 0 8b 60 25 5 0 5 20 abc
55um 0 0 0 0 5 1c 40 5 5 5 13 14 be
60um 0 25 5 20 5 11 b 53 45 30 15 15 31 a
65um 0 70 20 0 5 19 a 47 50 25 10 10 27 ab
Mean Oc 25a 7b 4bc 4hc 46a 33a  13b 6b 8b
F test(A) otk *
(B) stk -
(A)x(B) ok ns

“Mean separations within columns by Duncan’s multiple range test at P<0.05.
YMean separations within rows by Duncan’s multiple range test at P<0.05.
"™ Nosignificant or significant at the 5%, 0.1% or 0.01% levels, respectively.
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Table 5. Incidence and surface area of blackening in individual MA storage of
'Fuyu’ persimmon according to fruit weight and PE film thickness

Film LL L M S SS
thi(cllfnr.lsss Inciodence Surface  Incidence Surface  Incidence Surface Incidence Surface  Incidence Surface
% area(%) (%) area(%) (%) area(%) (%) area(%) (%) area(%)
120 days storage
45 7171  0.3+0.3 39+14  4.2+17 7171  0.3%0.3 29+13  1.5%0.7 14£9.7  1.1£0.7
50 31+13  1.8+0.9 39+14  24+09 7.1£71  05%0.5 21411 24+£13 20+10  0.9+05
55 13£9.1  0.7£05 6.7+6.7  0.4+0.4 14£9.7  0.8+0.6 6.7£6.7  0.3+0.3 13£9.1  0.7£05
60 6.7+6.7  0.3+0.3 0 0 7.1£71  0.7x0.7 0 0 13191  0.6+04
65 6.7+6.7  0.3+0.3 6.7+6.7  0.5+0.5 13491 1.5#11 0 0 0 0
180 days storage
45 27+12  1.3+0.6 47+13  31+1.2 75+13  7.3%19 79+11  7.0+1.9 57+14  47+15
50 67+13  4.8+1.9 7077 02302 60+13  2.9+0.9 67+13  45%1.1 64+13  3.2+09
55 6.7+6.7  0.8+0.8 40+13  1.4+0.5 31+13  25%15 3313 25%1.3 57+14  2.8+0.8
60 0 0 13£9.1  0.5+04 57+14  25+0.7 43+14  1.8+0.6 58+15  2.4+0.7
65 0 0 0 0 20+11  0.6+0.3 7171  0.3%0.3 6.7£6.7  2.0£2.0

Table 6. Incidence and surface area of top flesh browning in individual MA
storage of 'Fuyu’ persimmon according to fruit weight and PE film thickness

Film LL L M S SS
thi(cjig?ss Incidence Surface Incidence Surface Incidence Surface Incidence Surface Incidence Surface
(%) area(%) (%) area(%) (%) area(%) (%) area(%) (%) area(%)
120 days storage
45 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0
55 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
65 0 0 0 0 0 0 0 0 0 0
180 days storage
45 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0
55 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
65 6.7+6.7  0.7+0.7 13¢9.1  0.7#05 0 0 0 0 6.7¢6.7  1.5%15
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Table 7. Incidence and surface area of pitted specks in individual MA storage of
'Fuyu’ persimmon according to fruit weight and PE film thickness

Film LL L M S SS
thi(cllfnr.lsss Inciodence Surface Incidence Surface Incidence Surface Incidence Surface Incidence Surface
% area(%) (%) area(%) (%) area(%) (%) area(%) (%) area(%)
120 days storage
45 0 0 0 0 0 0 0 0 0 0
50 7077 04204 0 0 71£71  0.3£0.3 0 0 0 0
55 0 0 6.7+6.7  0.3+0.3 0 0 0 0 0 0
60 6.7+6.7  0.3+0.3 6.7+6.7  0.3+0.3 0 0 0 0 0 0
65 6.7+6.7  0.3+0.3 2010 0.7£04 0 0 0 0 0 0
180 days storage
45 0 0 0 0 0 0 0 0 0 0
50 0 0 6.7+6.7  0.1%0.1 0 0 0 0 0 0
55 6.7+6.7  0.1x0.1 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
65 0 0 6.7+6.7  0.10.1 0 0 0 0 0 0

Table 8. Incidence and surface area of pitted blotch browning in individual MA
storage of 'Fuyu’' persimmon according to fruit weight and PE film thickness

Film LL L M S SS
thi(cllfr?l(fss Incigence Surface  Incidence Surface  Incidence Surface  Incidence Surface  Incidence Surface
%) area(%) (%) area(%) (%) area(%) (%) area(%) (%) area(%)
120 days storage
45 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 13£9.1  0.3+0.3
55 60+13  7.72.1 0 0 0 0 0 0 0 0
60 67+14  9.3+3.0 6.7+6.7  0.3+0.3 0 0 0 0 13191  0.3+0.3
65 40+13  6.2+2.7 40+13  2.7+1.2 20+10  25+14 13£9.1  0.7£0.5 0 0
180 days storage
45 13¢9.1  0.7£05 0 0 0 0 0 0 0 0
50 20+10  1.1%0.7 23+12  0.8+0.5 0 0 0 0 0 0
55 60+13  51%1.6 0 0 0 0 13£9.1  0.5%0.3 0 0
60 47+13  34+1.2 53+13  2.6+0.9 71£71  0.2+0.2 21+11  1.2%0.7 0 0
65 54+14  52+2.6 53+13  2.6%0.8 40+13  2.1+0.8 0 0 13.3¢9.1 0.4%0.3
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Table 9. Incidence and surface area of flesh blotch browning in individual MA
storage of 'Fuyu’ persimmon according to fruit weight and PE film thickness

Film LL L M S SS
thickness Inci . . . R -
(um ncidence Surface  Incidence Surface Incidence Surface  Incidence Surface  Incidence Surface
(%) area(%) (%) area(%) (%) area(%) (%) area(%) (%) area(%)

120 days storage

45 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0
55 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
65 0 0 0 0 0 0 0 0 0 0

180 days storage

45 6.7+6.7  0.3+0.3 6.7+6.7  0.3+0.3 0 0 0 0 0 0
50 6.7+6.7  0.2+0.2 76+76  0.9+09 0 0 0 0 0 0
55 13+9.1  4.3+4.0 0 0 0 0 0 0 0 0
60 13+9.1 0.5£0.4 13+9.1 0.4+0.3 0 0 14+9.7 1.2+0.9 0 0
65 31+13 1247.0 47+13 9.3£3.0 13#9.1  1.3£1.0 14£9.7  0.5%0.3 20+11 4.9+4.0

Table 10. The optimal thickness of PE film bag for 1 fruit, 5 fruit and 15kg
packaging units in MA storage of 'Fuyu’' persimmon

Optimal PE film thickness (um)
Storage days

LL L M S SS

5 fruits in a bag
75 45 50 55 65 65
170 50 55 60 65 65

1 fruit in a bag

120 50 55 60 65 65
180 60 60 60 65 65
15kg in a bag

100 35
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Adere Z3s W7 98 -1C9 1T dAsta &% dAXE +05C7 HEs
A8k
D 1d=

FA A A+ Aolakster A (0.0 - 1.0kPa + <5.0 kPa), A2FA + 11o|2bslels
(<15kPa + <5.0kPa), ZLAFA + a10]4F3}EbA(>15.0 kPa + 20.0kPa), A4 + 110]
23 ek A (<1.5kPa + 20.0kPa)®] 478 Zgto = A2 3F3 ).

s E 025 kPa(AAHA) 2 0.1 kPa(FA-AkA)e] ZA3tel 2tz ojAlsle A&

9.0 kPaZ =3rslgt}.

Micro Systems Ltd., UK)E A}&3}9, plunger #74 2mm, #IF Z%(the
penetrating speed) 2mm/sec 2 50% strain 275}l A], I HEHo nfH= ¢
W PSxAo 3t 3 (penetration force)S =43 FHF kS FHet oot 4
& ZHAF A (Atago model N-1E; Atago Co., Ltd, Tokyo)® =A3lgch 34 %
W M= color meter(Minolta model CR-10; Minolta Co., Ltd., Osaka)® =% 3}
Hunter ‘L', ‘a’, ‘b’ #o=2 xdstAT)



g R 72 v 2 3F5E5EEY 3
B 22 U Aol oibsetA: FREE AAAS AR, S, SRR U &
2 &0 71 AEE 2F desiccator & £o 7 &7 3 ZH7e]

= il

Jr., 1982). B4 o] A3 7}~Al 8 headspace 0.5mlE AFRSIATH 55 =
S A oldstga b Ag A & A9 DS AR, FIE, S 3 39
2 Add A5 A4z #9825 L EeaY §7]d ¥o

0.5ml headspace 7}2=E A 3lo] o] &3t &
1TCelA 37/0d &t A3 A2S A 2ol 4x3F BAlste] 2% 18~20T
Ao ARGt A 24 W dgs e 22 Yo

7

ko3

3
W x2S ddstan FEW el BEAR F HIAH
A

&% Z4o] o] §F FAL 0~

r:ld'

=
headspace 7}2> 0.5mlE A F ko] ZAssivt. 2l -9 Ak, ofitsteds, 25
S, d3E FF FH2 2 AT A ONE ol &Skl Ao I E
RO 2 ZbFete] daor SAZAToRA A JRATE B g AN W%
= Wol& W A3 AolE HASAT

ojsxbsterA,  AbA FEE thermal conductivity  detector’b  FEE  gas

chromatograph(GC; Model M600D, Young Lin Co., Seoul)® Z7A 3}l th. o] Ak3}let
= Porapak Q column, A4 % == Molecular sieve columng Ab-&, injector 80T,
oven 90T, detector 90T =ZoA FAHSATE ol&E& FE+  capillary
column(DB-1, J&W  Scientific, Folsum, CA, USA)9] A2HE gas
chromatograph(Model GC-17A, Shimadzu Corp., Tokyo, Japan)E ©]-&, injector
2007C, oven 180T, detector 200°C ZZ ol A] flame ionization detector® &4]3}% T},

o AxERY E7

S B9 b RAYCENA b FAS)e S 100% o WEEE FE
30ppm ADa Fhol 16413F ol wEAA FY Aol o|2A # F, 54 ¥
g Ba s oldguast o€ s £Yste] 1 F& wagony B
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3. 4% % 1%
7h, ZRFHE Friske 7IAEHE .01dAh

Gite] me] CA AT HAste AowiA Ha= dARA S w2
top flesh —browning(TFB), pitted specks(PS), @ 34 4 AE =

AlFEoma 2T AGA R Folgloy RFxAA AR
blotch-browning(FBB) &} &Z0] £ikwo] FuxzFo] AAA =2v= pitted
blotch-browning(PBB)¢] 4|7}#] 3 o= FE¥ATE zhzte] FajE 2ol CA A
dxe wel =, AkAe) ol ibE e A Fk o] W 474 e SA4CE BE

= Aow FAFANH(Tables 1, 3). &8 Aol MAAZY F SHAoR et

U flesh top-browning(‘27 A4 AAxEE7F 05% T2 FA3 = 1x4d=

2o CA AFxddAE 53] 2 S-S Bl om(Tables 2, 3), TFB 2 743l
14 890% FYSE ANk 2UNA F7150 me oldst@rd o 1 3
ol gvm EEHAR AgHE Ao@ FAHUL PS Ao ¥ olitsheiid
Js foIEM A 209 2R FFEAE BYh W W B AW
wolwA  Adol  fA®m  mdzde  gEel  @x Al #3e

blotch-browning(FBB)2 0.5% ©]3sle] =53] w2 AbA 4=F(ultra low-oxygen)©]

A& A ol itsteaTt oW A% Foll S0l FEFHM otsteiTE w2 A%

|
blotch-browning(PBB)& =& o|it3telat} #AlA §F Qo] FH Ao o]l A

AFLE o3t E e s
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Table 1. Types of CA-related browning symptoms in ‘Fuyu’ persimmon fruits.

Type Symptoms Hypothetical causes
Flesh top-browning - occurs at the top portion ULO — High CO,
- develops into flesh breakdown
- chocolate colored and typical odor

Pitted specks - small, dotted area High CO. + ULO
- depressed and  pitting-like
breakdown
Blotch- Flesh - ribbon-like High CO:; — low
browning - occurs on the surface oxygen

- maintain glossy appearance
- not depressed

Pitted - ribbon-like High CO; and ULO
- occurs on the surface
- a little depressed
- lose gloss resulting in rough
surface

Table 2. Incidence of CA-induced browning symptoms in Fuyu’ persimmon fruits
after two months of simulated CA storage.

Target CA” TFB PS, FBB, and PBB
Days on the shelf" N Days on the shelf
kPa [Oz] + [COQ] DI
0 2 0 2

T1: <1.0 + <6.0 0.0 0.0 0.0 4.2 4.2 >1.0
T2: <15 + <6.0 0.0 0.0 0.0 4.6 6.0 >1.0
T3: >15.0 + 20.0 0.0 0.0 0.0 14.3 21.9 4.0
T4: <15 + 20.0 6.7 14.3 15 1.7 16.7 3.0

“Average and range of oxygen + carbon dioxide levels (kPa) during four month storage
were:

T1, 06 (0.0 - 0.8) + 1.6 (0.0 - 3.7); T2, 0.7 (0.2 - 1.2) + 25 (0.0 - 3.6);

T3, 16.0 (14.1 - 20.0) + 21.9 (19.6 - 23.6); T4, 06 (04 - 1.2) + 21.3 (20.0~23.5).

YDay 0, on removal from after storage; day 2, two days on the shelf at ambient
temperature after removal from the CA storage.

*Disorder index: 0, sound; 1, only small spotty injuries; 3, 25% of the surface area injured;
5, more than 50% of the surface area injured.
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Table 3. Incidence of CA-induced browning symptoms in ‘Fuyu’ persimmon fruit
after four months of simulated CA storage.

Abnormal

Target CA™ TFB PS FBB PBB discoloration

kPa [O2] + [COs]

0 2 0 2 0 2 0 2

T1: <1.0 + <60 00 00 0.0 00 00 208 00 24 00 00
T2: <15+ <60 22 22 24 46 0.0 22 90 90 00 67

p T30 >15.0 + 200 0.0 0.0 71 95 24 95 95 115 583 837
T4: <15+ 200 75 102 547 571 190 286 476 524 00 00

“Average and range of oxygen + carbon dioxide levels (kPa) during four month storage
were:

T1, 0.6 (0.0 - 0.8) + 1.6 (0.0 - 3.7); T2, 0.7 (0.2 - 1.2) + 25 (0.0 - 3.6);

T3, 16.0 (14.1 - 20.0) + 21.9 (19.6 - 23.6); T4, 06 (04 - 1.2) + 21.3 (20.0~23.5).

YDay 0, on removal from the CA storage; Day 2, two days on the shelf at ambient
temperature after removal from the CA storage.

Table 4. Changes in surface color during simulated CA storage of TFuyu’
persimmon fruit.

Target CA* Hunter ‘I Hunter ‘a’ Hunter b’
kPa [Oo] +

[co, ] 0 2 4 LSD* 0 2 4 LSD 0 2 4 LSD

T1: <10 + w

<50 558 546 524 a” 167 202 332335 a 233 339 334 316 a 1.21
T2: <15 +

<50 55.8 540 525 a 1.78 20.2 309 33.7 a 345 339 33.0 314 a 1.32
T3 >15.02(;O 558 542 513 b 189 202289300 b 515 339 33.03070b 144
Td: <15 ;OO 558 534 526 a 148 202 284290 b 444 339 327 314 a 1.17

“Average and range of oxygen + carbon dioxide levels (kPa) during four month storage
were:

T1, 06 (0.0 - 0.8) + 1.6 (0.0 - 3.7); T2, 0.7 (0.2 - 1.2) + 25 (0.0 - 3.6);

T3, 16.0 (14.1 - 20.0) + 21.9 (19.6 - 23.6); T4, 06 (04 - 1.2) + 21.3 (20.0~23.5).
YStorage period: 0, at harvest; 2, after two months of storage; 4, after four months of
storage.

*Least significant difference within rows (among storage period) at P < 0.05.

"Mean separation within columns (among treatment) by Duncan’s multiple range test, at
P < 0.05.
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Table 5. Differences in surface color between sound and injured areas on TFuyu’
persimmon fruits.

Surface Hunter value
area L a b
Sound 52.2 30.9 31.2
Injured 41.3 23.2 21.7
P>T sk’ s s

“Significance between top and bottom portions at P < 0.05.

Table 6. Differences in oxygen and carbon dioxide concentrations among fruit
portions of Fuyu persimmon fruits packaged individually with 55um PE film

MA Fruit portion
Gas )
Environment Top Middle Bottom
Oxygen 9.1% 9.1% ab” 9.2% a 87% b
Carbon
3.1% 3.6% b 4.0% b 4.8% a
dioxide

“Mean separations within rows (among fruit portions) by Duncan’s multiple range test at
P < 0.05.
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Table 7. Differences in total soluble solid contents between top and bottom
portion of ‘Fuyu’ persimmon fruit

Fruit Storage period
portion 0: at harvest Two months Four months
Top 134 12.5 13.0
Bottom 12.4 11.7 12.2
P>T s * *

“Significance between top and bottom portions at P < 0.05.

Table 8. Flesh firmness and soluble solid contents at harvest and after 4 month
simulated CA storage of Fuyu’ persimmon fruit.

Target CA” Flesh firmness (g/2 mm #)  Soluble solid contents (%)

kPa [Oz] + [COl At harvest  After storage At harvest After storage

T1: <1.0 + <5.0 693 + 42 563 a” 128 + 0.6 129 a
T2: <15 + <5.0 o967 a 12.7 a
T3: >15.0 + 20.0 583 a 125 a
.T4I <15 + 20.0 610 a 125 a

“Average and range of oxygen + carbon dioxide levels (kPa) during four month storage
were:

T1, 06 (0.0 - 0.8) + 1.6 (0.0 - 3.7); T2, 0.7 (02 - 1.2) + 25 (0.0 - 3.6);

T3, 16.0 (14.1 - 20.0) + 21.9 (19.6 - 23.6); T4, 06 (04 - 1.2) + 21.3 (20.0~23.5).

YMean separation within columns by Duncan’s multiple range test, at P < 0.05.
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Table 9. Incidence of MA-related browning disorder in ‘Fuyu’ persimmon fruit
stored under controlled atmosphere conditions for three and half months at 0C.

Incidence of disorder”

CA range

(kPa Oz + kPa COy) TrB PS FBB PBB

Day 0 Day 3 Day 0 Day 3 Day 0 Day 3 Day 0 Day 3
0.5-0.75 + 5.0-75 00c* 00D 00 26 0.0 8.2 14b 280D
0.5-0.75 + 10.0-125 00 c 1.3 b 55 69 0.0 4.1 26b 40D
0.1-0.3 + 5.0-75 283 a 325 a 126 155 56 155 449 a 463 a

0.1-0.3 + 10.0-12.5 551 b 566 a 139 153 2.9 101 36.2a 455 a

Source of variation

(P>F)

oxygen (O) <001 < 0.01 0.07 0.04 0.10 0.10 <001 <001
carbon dioxide (C) 0.14 0.16 052 0.65 058 021 0.71 0.98
OxC 0.14 0.20 0.69 0.61 0.58 0.85 0.63 0.91

“TFB, top flesh browning; PS, pitted specks; FBB, flesh blotch browning; PBB, pitted
blotch browning.

"Disorder was investigated twice; immediately after storage (day 0) and after 3 days on
the shelf at room temperature (day 3).

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.

Table 10. Surface Hunter color of Fuyu’ persimmon fruit stored under controlled
atmosphere for three and half months at 0C.

CA range L a b

(kPa O; + kPa CO») Day 0” Day 3 Day 0 Day 3 Day 0 Day 3
0.5-0.75 + 5.0-75 55.0 56.6 a” 33.0 a 31.7 50.4 50.8
0.5-0.75 + 10.0-125 56.9 55.4 ab 319 ab 30.3 51.9 49.0
0.1-0.3 + 5.0-75 54.9 529 b 355 a 33.8 50.5 489
0.1-0.3 + 10.0-125 55.2 54.3 ab 28.0 b 31.7 49.0 45.8
Source of variation

(P>F)

oxygen (O) 0.42 0.04 0.63 0.15 0.52 0.13
carbon dioxide (C) 0.31 091 0.01 0.14 0.99 0.15
OxC 0.43 0.24 0.04 0.72 0.48 0.70

"Disorder was investigated twice; immediately after storage (day 0) and after 3 days on
the shelf at room temperature (day 3).
YMean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 11. Fruit quality of ‘Fuyu’ persimmon stored under controlled atmosphere
for three and half months at 0C.

CA range Flesh firmness Soluble solid content
(g/2 mm #) (%)

(Pa Oz + kPa CO) Day 0 Day 3 Day 0 Day 3
05-0.75 + 5.0-7.5 304 b* 155 b 121 ¢ 125 ab
0.5-0.75 + 10.0-12.5 381 a 108 ¢ 12.6 ab 121 b
0.1-0.3 + 5.0-75 376 a 317 a 12.3 bc 125 ab
0.1-0.3 + 10.0-125 382 a 163 b 12.8 a 127 a
Source of variation
(P>F)
oxygen (O) < 0.01 < 0.01 0.19 0.04
carbon dioxide (C) < 0.01 < 0.01 < 0.01 0.37
OxC < 0.01 < 0.01 0.99 0.08

"Disorder was investigated twice; immediately after storage (day 0) and after 3 days on
the shelf at room temperature (day 3).
YMean separation within columns by Duncan’s multiple range test at P = 0.05.

Table 12. Relationship between seed number and the incidence of top flesh
browning in ‘Fuyu persimmon fruit stored under ultra-low oxygen and high
carbon dioxide controlled atmosphere for three and half months at 0C.

Incidence of disorders”

Orchard Number of seed
TFB PS FBB PBB

Susceptible 61.6 a¥ 17.7 56 52.0 5.6

Resistant 218 b 8.8 2.9 29.0 3.0

P > F or |T| 0.04 0.52 0.89 0.38 < 0.01

“TFB, top flesh browning; PS, pitted specks; FBB, flesh blotch browning; PBB, pitted
blotch browning.
YMean separation within a column by Duncan’s multiple range test at P = 0.05.

,’79,



Table 13. Differences in oxygen and carbon dioxide concentrations among fruit
portions in ‘Fuyu’ persimmon fruit packaged individually in 50 and 60 gm PE film
during 2000-2001 storage season.

. . 50 um PE MAP 60 ym PE MAP
Sampling point
Oxygen Carbon dioxide Oxygen Carbon dioxide
Inside package 3.94 + 1.29° 252 + 0.61 1.94 + 049 417 + 0.45

Top 549 £ 159 a” 327 + 1.00 b 310 £ 046 a 447 £+ 046 b
Fruit Equator 498 =+ 168 a 332 + 085 b 3.06 £ 077 a 477 £ 063 b
Bottom 411 £+ 181 b 403 + 096 a 266 £ 051 a 517 + 050 a

n
H
+
H

"Mean + SD.
YMean separation within columns (among fruit portions) by Duncan’s multiple range test

at P = 0.05.

Table 14. Differences in respiration rates and ethanol content among fruit
portions in ‘Fuyu’ persimmon fruit packaged individually in 60 gm PE film during
2000 - 2001 storage season.

. ) Respiration rate Ethanol content
Sampling point 4 1
(mg COz - kg - hr ) (ug/100 g fresh wt)
Top 545 b 5534 a
Equator 573 b 451.7 ab
Bottom 66.9 a 385.0 b

Mean separation within columns (among fruit portions) by Duncan’s multiple range test
at P = 0.05.
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Table 15. Incidence of physiological disorders in ‘Fuyu’ persimmon fruit after
4-month CA storage as influenced by storage temperature and oxygen
concentrations combined with 9% carbon dioxide.

Storage . . . .
environment Types of physiological disorders
TFB PS FBB PBB
Temp. Oxygen Day” Day Day Day
0 3 0 3 0 3 0 3
1T 0.50 5.2 5.4 13.1 bc® 15.8 bc 48 51 ¢ 18.1 28.0
0.25 156 181 349 ab 47.1 ab 6.7 354 b 265 437
-1TC 0.50 0.0 0.0 50 ¢ 86 ¢ 47 19.5 be 263 314
0.25 179 206 457 a 56.0 a 6.3 56.1 a 131 388
Source of
variation
Temperature (T) NS NS NS NS NS * NS NS
Oxygen (O) * * ok ok NS ok NS NS
T x O NS NS NS NS NS NS NS NS

“TFB, top flesh browning; PS, pitted specks; FBB, flesh blotch browning; PBB, pitted
blotch browning.

YDay 0, immediately after harvest; day 3, after 3 days on the shelf at room temperature.
*Mean separation within columns by Duncan’s multiple range test at P = 0.05.

NS, =, “Nonsignificant or significant at P < 0.05, or 0.01, respectively.
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Table 16. Surface Hunter values of ‘Fuyu persimmon fruit after 4-month CA
storage as influenced by storage temperature and oxygen concentrations combined

with 9% carbon dioxide.

Srtli)friifr?ment Surface Hunter values”
L a b
Temp. Oxygen . Day H Day o Day
0 3 0 3 0 3
1T 0.50 570 568 57.7 31.3 323 359 563 530 549
0.25 55.8 56.6 28.6 319 49.2 51.8
-1T 0.50 56.2  56.1 316 328 491 51.2
0.25 56.4  56.0 33.6 345 50.2 51.7
Source of variation
Temperature (T) NS NS NS NS NS NS
Oxygen (O) NS NS NS NS NS NS
T x O NS NS NS * NS NS

“Sound fruits were used for the analysis.

YH, at harvest; Day 0, immediately after harvest; day 3, after 3 days on the shelf at room

temperature.

NS, *Nonsignificant or significant at P < 0.05, respectively.
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Table 17. Flesh firmness and Soluble solid content ‘Fuyu’ persimmon fruit after
4-month CA storage as influenced by storage temperature and oxygen
concentrations combined with 9% carbon dioxide.

Storage environment Flesh firmness Soluble solid content
(g force/5 mm #) (%)
Temp. Oxygen H Dayg 3 H Da§(7) 3
1T 0.50 20247 17944 12588 14.6 152 a" 146
0.25 14909  1599.1 140 b 14.2
-1T 0.50 1906.2  1538.3 144 ab 146
0.25 19135 147838 146 ab 148
Source of variation
Temperature (T) NS NS NS NS
Oxygen (O) NS NS NS NS
T x O NS NS NS NS

"Mean separation within columns by Duncan’s multiple range test at P = 0.05.

YH, at harvest; Day 0, immediately after harvest; day 3, after 3 days on the shelf at room
temperature.

Nonsignificant at P < 0.05.

Table 18. Incidence of decay and freezing injury in ‘Fuyu’ persimmon fruit after
4-month CA storage as influenced by storage temperature and oxygen
concentrations combined with 9% carbon dioxide.

Storage
environment Decay (%) Freezing injury (%)
Temp. Oxygen
1C 0.50 17 £ 1.7 0.0
0.25 1.3 + 1.3 1.3 £ 1.3
-1C 0.50 0.0 94 + 94
0.25 0.0 6.2 + 4.2

“Mean t standard error.
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Table 19. Relative gas permeation properties of the fruit portion in TFuyu’
persimmon fruit.

Target gas
Fruit portion

Carbon dioxide Ethylene
Top 1.00 a° 1.00
Middle 065 b 0.72
Bottom 056 b 0.68

Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 1. Relationship between the incidence of MA-related disorders and ethanol
content in the fruit immediately after 4 month storage of TFuyu’ persimmon.
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Table 1. Composition and spray season of agricultural chemicals.

Fifth

z First Second Third Forth
Treatment™ — Nozzle (rne'10)  (June 26)  (July 24)  (Aug. 14) (Oscé‘plli)or
Screwed Thiopan Thiopan
B2+02+D double Elgg\(]iex Dimethoate gglrf:x Dimethoate
tube Phenthoate b Phenthoate
Screwed Thiopan Thiopan
B2+0O3+D  double E%\?ex Dimethoate gg{ggx Dimethoate %ﬁo lz?n
tube Phenthoate b Phenthoate b
Screwed Thiopan Thiopan
B2+O2+M  mono Egﬁex Dimethoate gg{ggx Dimethoate
tube Phenthoate b Phenthoate
Screwed
Bordex Bordex Bordex Bordex
B4+D ggggle EPN Fenitrothion  Cartap EPN
Screwed Benomyl Thiopan Benomyl Thiopan IS)?rlr)l'e?hoate
O5+D double EPN ¥ Dimethoate Carta ¥ Dimethoate Phenthoate
tube Phenthoate b Phenthoate Benomyl
* Spray whole diameter is 1.8mm.
B2+02+D: Bordex mixture twice + Organic pesticide twice + Double tube
B2+03+D: Bordex mixture twice + Organic pesticide triple + Double tube
B2+02+M: Bordex mixture twice + Organic pesticide twice + Mono tube
B4+D: Bordex mixture four times + Double tube
O5+D: Organic pesticide five times + Double tube
. B4 W 774l I H LA e 9T
D A2 2 AEET 9
= A2 2000 el enA g el glglan, 2001 =] ARE 2 =il ARE-st

Aot FA = 309 ‘B 93 (Diospyros kaki cv. Fuyn)yFH o A=

Alg1e] GEdde Aok wWRRFEe AAXF{Y(Slant - river surrounds -

2) TA H BA A5

BXZEHFE APHIE B A (telephone book paper), At ©o]F HE-A|(apple
two-layer paper bag), PE ¥E % X|(polyethylene bag), =" (insect control net)
< FAste] FA et vastt. MstHE R FA = v eh upgel] o Hojx =
Aol gol wAste]l AAg 2 A ou7t glo] SAA A ALA T Aol AFEH
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BA9 Sar waees $7% Bol ERE + = 47 2mm 4E9 TYS
otk ¥4 54 Table 29 A FFol

et v kol zh ASITE Abdto]l S A= 9l A8 mpgE2 3 2t &
olaL, WA= A AolH detd gxA st Hof AT T4 8 FAFHELS 2=
Al(1.260393, EXTECH instruments)® Z73le] 23 1000 digh v]&=2 g4ket3d
ot

A A= A G A9 74 17d°l Ui 32FE5 ARt Hst
Ao BA, AbgelTEA, PE 95 841, BEw, FAgY] 57HAE S wiA
WMo w Zhzy 200 whE Aesidvh. AE e YRS WA SAE 2 F e
g e JEHA Fes deya B0l gorm FA dTE FA T EHRAA

3 BA W R-FE A

B PR & - FEE 2 FLEA(TR-72S, T&D corporation)E ©] &3} 8/1
7~8/18, 9/4~9/5, 9/27~9/28, 10/14~10/15, 11/2~11/3¥ 53] A3} =d 18AF
H o3 18A7bA] 102 P4 o= FAHste] A - Hi 2
A, ARAE AUEEr 99.0% oS UEtl = AZEE dakstel I et

Fghsto] foto R AR ZWE FAsIAH, TEFS A Ao
& SAsto Ftstda, 2k Al A F3F 7] 20789 HdS s Smm A
2 AROKEBELER, Cat. No. 166)E S43ksla, A ef-o iy np=z
7he, AlE, Eo] 15mme A7 = AMFH & FFste] 2dFdE=AR S48 A=
T 3476‘ 10mm<e] borerE Ab&3ste] 10mm Zol2 AFH st 8Tl o] =
w7k Axste] SAsAT TS AESTIH U3 Por fHs B9 HF
& 7|22 3 A&/Hy Yor S8y Mes §etoR Hol Hu) A
A7 T3 Are] AEs HE F9E =2 MEANippon denshoku INC. CO.
LTD. Model No. NR-3000)% Z743}o] Hunter L(ightness), a(greenish-redness),
b(blueness-yellow ness)® YEFATH AE2A 2 EAAE APl 559
o}
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Fig. 2 Bagging of the kinds of bags.

Table 2. Physical characteristics of bags treated.

Size . Iluminance Light

Type . . Weight . . .
of bag” Length Width Thickness (2) Face color Intensity transmittanc

€ (m) (cm) (1m) & (lux) (%)

Control 47100 100

ICN 185 14.7 330 2.76 Blue 35000 74.0

40 (inner) Dark blue
ADP 175 14.5 80 (outer) 4.78 B'lack(inside) ' 39 0.082
White-gray (outside)
PE 18.8 15.0 25 1.24 Colorless 42700 90.0

“ICN: inscet control net, ADP: apple two-layer paper, PE: polyethylene

,98,



g 4y 3 PXE Y% HF A heating Z coating A &

o ¢ = 3%k ﬁ/\}xloﬂf\i HydA o AujE ‘FB-1'(Diospyros

kaki T. cv. Fuyu) ©@72& F83to] 3¢9 o1 gk = 200-210g9] #4S air heating
7} hot water 2 coating A& % & 55um, o] 145em¢] PE FE E-X o] 3}2& 57)
A ogol 7 A F 105X Agstd e 1eA & 1= FAXE sttt A

4 eEE 05:05CeA BYHAon, WAl Ael AAL shFel Al ¥ 208
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Fig. 3 Changes of temperature of orchard at 1.5m height inner tree crown in
2001.
F-Ri-CL; flat - river surrounds - central leader
S-Ri-MC; slant - river surrounds — modified central leader
S-Ro-CL; slant - road surrounds — central leader
S-Fi-MC; slant - field surrounds - modified central leader
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Fig. 4 Changes of relative humidity of orchard at 1.5m height inner tree crown
in 2001.
F-Ri-CL; flat - river surrounds - central leader
S-Ri-MC; slant - river surrounds — modified central leader
S-Ro-CL; slant - road surrounds - central leader
S-Fi-MC; slant - field surrounds - modified central leader
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Fig. 5 Changes of dew hours of orchard at 1.5m height inner tree crown in 2001.
F-Ri-CL; flat — river surrounds - central leader
S-Ri-MC; slant - river surrounds - modified central leader
S-Ro-CL; slant - road surrounds - central leader
S-Fi-MC; slant - field surrounds — modified central leader
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Fig. 6 Changes of dew grams of fruit surface at 1.5m height outer tree crown at
6:30 AM in 2001.
F-Ri-CL; flat - river surrounds - central leader
S-Ri-MC; slant - river surrounds - modified central leader
S-Ro-CL; slant - road surrounds - central leader
S-Fi-MC; slant - field surrounds - modified central leader

- 104 -



1
&
St
E
i
il
0,
et
2
=3
™
S
lle}
Hj
rn
_| o
2
A
-
=2
R

o LHE

ARgo] w&Fs AWt T%ﬁ%—iitﬂ;ﬂr s 301 Tbele Ao AZtAn. Fyat
zb g el v A= EEE%‘PJ FIFS AHEY BEEdS AMgEA ke A
T(O5+D)H.t} K 28] A H(B2+02+D)el M Tha 2 Aol BEmEon
S 43 24X B4D)F M?Oﬂ* = o8y LAEe] o FuHow AFdAA
S-Ri-MC #dol A= wl-g A 2Astt o= Sold ddow S A2 AT
7b dastdod uFsAoaE e ad mardo] ] g et wol
glol o3 ofsfE tha W= ow AZHEY A Al 43 dx=
Agat b Az e s A3t e Sans A HFo T A s

YA g Qitel oa PAZAE 2 Aol 1 Aol ohdlzt
=EWABZOZADE A oI HHo] AL BH FAL Zat %

S5 2 GBS A g Ao YAt £ 2Pl gAdel g
o

B3z 108 16¥ BA1& 13 ¢ A3k A2 (B2+03+D)ol A

L
N

o_?;

ki
riu
S
il
f

HEZA(B2+02¢D)F #7155 H05+D) Azl wE F3 It FdH BAE
(Table 6)& Hw FFatztah spidd H50e Aol vjshA ZAgo oy 54
A ENE flEt A Teldnn Bawe A TelA @A wokt. ¥
Ul fr71s o Aol A R e S REme) AT BN s S
Arol7b glmdl, A 8oz o] #a Zojrp o tAR A Al ¥

A9TN5¢ F04 SHoniy AFS 429 29 498 9 A9,

a9 ¢ ERe AR AEEvan stk HH(976) S SHY A Suseny

aHEe] B4 e Belse] of BAXEAY A7)} FANE AR U= 7el
U

- 105 -



Table 3. Occurrence of top-triangle black stain of 'Fuyu’ persimmon according to
different environment of orchards.

Top-triangle black stain“(%)

F-Ri-CL* S-Ri-MC S-Ro-CL S-Fi-MC

234 a* 19.0 ab 112 ¢ 99 c

“Black stain of top-triangle type with smeared dot and short vertical line on the top
portion

YF-Ri-CL; flat - river surrounds - central leader

S-Ri-MC; slant - river surrounds - modified central leader

S-Ro-CL; slant - road surrounds - central leader

S-Fi-MC; slant - field surrounds — modified central leader

*Mean separation within rows by Duncan’s multiple range test at P=0.05.
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Table 4. Occurrence of top-triangle black stain of 'Fuyu’ persimmon in upper
and under portion of tree crown of flat-river surrounds—central leader.

Top-triangle black stain“(%)

B2+02+D¥ B2+03+D B2+02+M B4+D 05+D
Upper portion 23.4 ab® 25.2 ab 30.0 a 187 b 210 b
Under portion™ 346 ¢ 466 b 59.0 a 312 ¢ 454 b

“Black stain of top-triangle type with smeared dot and short vertical line on the top
portion

B2+02+D: Bordex mixture twice + Organic pesticide twice + Double tube

B2+03+D: Bordex mixture twice + Organic pesticide triple + Double tube

B2+02+M: Bordex mixture twice + Organic pesticide twice + Mono tube

B4+D: Bordex mixture four times + Double tube

O5+D: Organic pesticide five times + Double tube

*Mean separation within rows by Duncan’s multiple range test at P=0.05.

“Under portion is the height of 70cm from ground

Table 5. Occurrence of top-triangle black stain of 'Fuyu’ persimmon affected by
pesticides in different environment of orchards.

Top-triangle black stain®(%)

B2+02+D" B2+03+D B2+02+M B4+D 05+D
F-Ri-CL* 23.4 ab" 25.2 ab 30.0 a 1877 b 21.0 b
S-Ri-MC 19.0 a 192 a 189 a 99 b 172 a

“Black stain of top-triangle type with smeared dot and short vertical line on the top
portion

YB2+02+D: Bordex mixture twice + Organic pesticide twice + Double tube

B2+03+D: Bordex mixture twice + Organic pesticide triple + Double tube

B2+02+M: Bordex mixture twice + Organic pesticide twice + Mono tube

B4+D: Bordex mixture four times + Double tube

O5+D: Organic pesticide five times + Double tube

*F-Ri-CL; flat - river surrounds - central leader

S-Ri-MC; slant - river surrounds - modified central leader

"Mean separation within rows by Duncan’s multiple range test at P=0.05.
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Table 6. Occurrence of black stain of 'Fuyu’ persimmon affected by spray of
bordex mixture and organic pesticide in flat-river surround - central leader.

Black stain(%)

Vertical

Sunken dot Risen dot Top-triangle” . Total

stripe
B2+02+D" 36.7 b* 00 b 234 a 16.7 a 533 b
O5+D 60.0 a 133 a 210 a 20.3 a 73.3 a

“Black stain of top-triangle type with smeared dot and short vertical line on the top
portion

YB2+02+D: Bordex mixture twice + Organic pesticide twice + Double tube

O5+D: Organic pesticide five times + Double tube

*Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 7. Pathogenic fungi according to type of black stain.

) Replication
Type of black stain Pathogen Total
I I m
_ , Pathogenic 2 2
Top-triangle
Non-pathogenic 1 1 2
. _ Pathogenic 1 1
Vertical stripe
Non-pathogenic 1 2 3
Pathogenic 1 1 1 3
Sunken dot
Non-pathogenic 1 1
) Pathogenic 1 1 1 3
Risen dot
Non-pathogenic 0
Pathogenic 0
Normal skin
Non-pathogenic 0

“Black stain of top-triangle type with smeared dot and short vertical line on the top
portion
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Table 8. Temperature, humidity and dew hours in the bags.

Season Aug.17~18 Sep.4d~5 Sep.27~28 Oct.14~15 Nov.2~3

AD CO
Bags” CONICN ADP PE CONICN ADP PE CONICN ADP PE  CONICN P PE N ICN ADP PE

Temperature( C)
Minimum 225 225 225 225 168 17.2 17.0 17.1 124 12.8 13.0 126 88 91 94 89 53 60 62 63
Maxim 352 34.1 337 34 311 31.8 30.3 324 359 348 305 381 379 37.7 31.0 36.7 151 164 155 169

Mean 26.7 266 266 266 223 22.5 223 225 195 200 197 20.7 175 181 173180 89 93 91 95

Humidity(%)

Minimum 53 58 56 79 52 49 54 88 29 34 42 61 19 22 38 58 47 45 50 97
Maxim 99 99 99 99 9 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99

Mean 81.2 83.2 823 956 789 775 784 98.0 79.7 787 79.7 92.0 789 777 80.0 91.7 827 82.4 83.4 99.0

Dew

.y hour 00 00 01 19 03 05 06 18 21 21 00 18 20 21 23 18 21 21 22 18

D.S.T.
minute 50 50 50 10 40 00 10 10 40 40 10 20 30 00 10 10 20 30 50 00

. hour 04 04 05 10 06 06 06 11 09 08 09 09 10 09 09 10 06 06 06 17
minute 10 40 10 30 40 30 40 00 00 50 10 40 00 00 50 10 00 00 10 50

DE.T.

Dew  hour 04 03 03 15 03 01 00 17 11 11 09 15 13 12 10 16 08 08 07 23
hours  minute 20 50 20 20 00 30 30 50 20 10 00 20 30 00 40 00 40 30 20 50

“ICN: inscet control net, ADP: apple two-layer paper, PE: polyethylene
"D.S.T. : dew start time *D.E.T. : dew end time
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Fig. 7 Changes of temperature in bags outer tree crown in 2001.
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Fig. 8 Changes of relative humidity in bags outer tree crown in 2001.
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Fig. 9 Changes of dew hours in bags outer tree crown in 2001.
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Table 9. Occurrence of black stain of 'Fuyu’ persimmon affected by the kinds of
bags in slant-river surrounds-modified central leader.

Black stain(%)

Type
of bags’ Sunken dot T£§S§;§ Vertical stripe Total
Control 21.7 b* 19.0 a 153 b 417 b
ADP 50 d 1.7 ¢ 50 c 10.0 ¢
PE 25.0 a 104 b 31.7 a 57.0 a
ICN 133 ¢ 0.6 c 0.0 c 133 ¢

“ICN: insect control net, ADP: apple two-layer paper bag, PE: polyethylene bag

"Black stain of top-triangle type with smeared dot and short vertical line on the top
portion

*Mean separation within rows by Duncan’s multiple range test at P=0.05.

Table 10. Weight, dry weight, specific gravity, firmness, s.s.c, hunter value of the
fruit affected by the bags.

Type weight Dr(y /%eéght Specific Firmness S.S.C Hunter”
of bag” (g) I% Wy)g gravity  (¥5mm) (%) 3 " »

Control 179 b* 2012 a 09795 ab 447 b 166 a 502 ¢ 168 a 293 ¢

ICN 178 b 20.17 a 0972 b 473 ab 165 a 51.7 bc 156 a 291 c

ADP 157 c 20.67 a 09817a 491 a 166a 577a 126 b 315 a

PE 193 a 1872 b 09668 ¢ 446 b 149b 532 b 155a 302 b

“ICN: inscet control net, ADP: apple double paper bag, PE: polyethyle bag
YF.W.: fresh weight

*Hunter: L(lightness:0~100), a(green 60~red 60), b(blue 60~ yellow 60)
"Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Table 11. Pathogenic fungi according to kinds of blac stain in bagging fruits.

) Replication
Type of black stain Pathogen Total
I il m
. , Pathogenic 2 2
Top—triangle
Non-pathogenic 1 1 2
_ . Pathogenic 1 1
Vertical stripe
Non-pathogenic 1 2 3
Pathogenic 1 1 1 3
Sunken dot
Non-pathogenic 1 1
Pathogenic 0
Normal skin
Non-pathogenic 0

“Black stain of top-triangle type with smeared dot and short vertical line on the top
portion
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Table 12. Concentrations of oxygen and carbon dioxide inside PE film bag and
incidence of blackening and browning in MA storage of 'Fuyu’ persimmon
affected by hot air treatments.

Oxveen Carbon Occurrence rate(%)

Treatments (g;g) dioxide

© (%) Blackening ~ Browning  Disease
Control 0.47 a 583 a 6.67 a 00 b 133 a
60C,15min 0.60 a 6.0 a 00 a 00 b 20.0 a
70°C,15min 057 a 6.06 a 00 a 00 b 00 a
80C,30min 050 a 6.0 a 00 a 6.67 b 13.3 a
90C,30min 057 a 567 b 00 a 100 a 13.3 a

"Mean separation within each storage period columns by Duncan’s multiple range test at

P=0.05
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Table 13. Concentrations of oxygen and carbon dioxide inside PE film bag and
incidence of blackening and browning in MA storage of 'Fuyu’ persimmon
affected by hot water and coating treatments.

Oxveen Carbon Occurrence rate(%)
Treatments (ff/g) dioxide
© (%)  Blackening Browning Disease
Control 061 b 6.06 ab 180 a 2.0 d 340 a
50C,15min 063 b 58 ¢ 8.0 abc 220 ¢ 20 b
55C,15min 069 b 566 d 6.0 bc 100 a 20 b
60C ,5min 096 a 548 e 00 ¢ 100 a 20 b

50C,15min+0.3% chitosan, half 06 b  6.09 ab 8.0 abc 28.0 ¢ 40 b
50C,15min+0.3% chitosan, full 055 b  6.19 a 6.0 bc 50.0 b 0.0 b
50C,15min+0.3% nocc, half 057 b 596 bc 140 ab 100 cd 20D

50C,15min+0.3% nocc, full 060 b 596 bc 6.0 bc 240 ¢ 20 b

"Mean separation within each storage period columns by Duncan’s multiple range test at
P=0.05.

- 117 -



Hot water®} coating® 2ol o]s 24| vt7]¢H(Table 2) yellow ko]l w9 #7]
= AT st Aol Atk &eto =z FAlE #wEEH ofk =AXAY

ZEEP TS

Table 14. Hunter L, a and b value in MA storage of 'Fuyu’ persimmon affected
by hot water and coating treatments.

Occurrence rate(%)

Treatments
L a b

Control 5295 a 214 ab 310 a
507C,15min 51.22 ab 22.0 ab 30.7 ab
55C,15min 49.60 b 21.3 ab 295 b
60C ,5min 51.60 a 195 b 30.8 ab
507C,156min+0.3% chitosan, half 51.20 ab 22.0 ab 30.7 ab
507C,15min+0.3% chitosan, full 51.80 a 225 a 316 a
507C,15min+0.3% nocc, half 52.20 a 215 ab 318 a
507C,156min+0.3% nocc, full 51.60 a 20.9 ab 31.8 a

"Mean separation within each storage period columns by Duncan’s multiple range test at
P=0.05.
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Abg-3lo] 7t~ a 2ulE 18 ¥ (GC-17A, Shimatzu, Kyoto, Japan)® #4133t} 7 2
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T NTEle] dAE AA, pH 2.2 0.2N-sodium citrate bufferol] &3fA|#, 0.2 m
membrane filter2 o] ¥}s}o] o}n] =2t 2}5H 4] 7] (Biochrom 20, Pharmacia Biotech.
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) A

Zhzkol AW ow Az Luo] AdnNAdE 74 Table 1o Yeplidt. =9
L 4
A %7} mixer+peel 2.2%, mixer 2.0%, soft+pee 1.5%, soft 0.9% % WElsTh Z X1
& i Holx YUAR IFAZ7F mixer+peel 15.0%, mixer 39.0%, soft+pee
29.0%, soft 17.0% =, TA7AZ7} mixer+peel 31.0%, mixer 27.0%, soft+pee 49.0%,
soft 29.0% %A HAAcw dF dx AgrdAnin s410x A7t =4 et
Wtk ole dFEAE AgTtelA ol o3k AdFsR A Fe] daEdE Ao
2 Azt ol d3Ax AT del ot AAAAkstR A Aol 1A
S Aowr AZAHAvt F3IBL EEAXY H$ mixertpeel 2.7%, mixer 2.3%,
soft+pee 3.0%, soft 3.3% =, TZ2AxS H$ B AgFolA] 25%= HEelsth A
(159 ATl A HEWH wE v &

sAdzE vhol W& AwbgdEe] ko] v adua wasta o e 2
Fo A7l FEFEAQ FHAAE AR AFAXAHEY 53 2AH(E

RS

>

)

Table 1. Proximate composition with dry method of Sweet persimmon
(% of Dry Weight)

Hot-Air Dry Freeze Dry
Components  mixer+ . soft+ mixer-+ . soft+
mixer soft mixer soft
peel peel peel peel
Crude 109 099 105 088 219 197 153 131
Protein
Crude
. 15.0 39.0 29.0 17.0 31.0 27.0 49.0 29.0
lipid
Crude 27 23 30 33 25 25 25 25
ash

3 F8E A
Zzte] Az oR Az Lol FrIAw w42 Table 20 e, Fa

7188 potassium, magnesium, phosphorus, calcium, sodium 59 &olon &
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3] potassiumeo] 7} =A UEST dE5AZxe sZ2AZ Fo¥ol Aol= HolX
At 4 S (16)2] AFelA Az FUIAAE 242 potassium, magnesium,
phosphorus, calcium, sodium %©°] 127 phosphrus® & #o] & 7ol H A9}
i ZpolE Hola itk A xel #AEwe] FUIAES s FAL 2ol A

Ak wzke] AR Skeko A phosphruse] #o] =2 Ao dyx] oz oY

A sk #41& Table 391 TAISATE DA A 22 lauric acid (Cizo)7F 7FHE =2 &
2o Hola glow Itk o F tridecanoic acid (Cizo)o] FE2Z o2 wWo] TH-5) o]
AR}k 1 &= capric acid (Cigo), palmitic acid (Cigo), palmitoleic acid (Cig1),
stearic acid (Cigo), Oleic acid (Cig1), Linoleic acid (Cig2), Linolenic acid (Cigs)®]
T Aol A Aot v = uf, & 5 (17)9] =3 AA 24
= A zo]E Hola glow, HA8)S wikel Alxd A AHAE Aol A=
palmitic acid ©]% 2] X|WtAale] #As FHE Fi JdS™ palmitic acid o] F<] =5

=y
=
A EAE WMEE Ggelth B ATAE Wzt AxPwe AAHA AP x

il

-

A FAet o 1 Fd A% palmitic acid ©] A

tridecanoic acid®] #o] W H| &S AA|FH

Lo

x] HCJ—)\

Z o A= laric acid ¢}
om T3k st sk Fol A
gyt Argo] ettt 4el A Q= lauric acide] shEFo] 7HF =2 o2 Hol o]

we Zhde ZdE Add £ 9e Ao s,

¢

xo

X
ofu i ik #A S WA wAAZ 9%k Aol ARt Ay tth(Table 4). 8 of
v = AF S mixer+peel 2] 7tE  glutamic acid, aspartic acid, arginine, leucine,
valine, serine <ol W&ol glutamic acid, aspartic acid, lysine, leucine, serine,
valine £ 2 & argine ¥} lysine $F#Fo] Ui zFo]E Hola low I3l soft+peel
28] 7= glutamic acid, lysine, luecine, serine, arginine <=2 & el A & 7o

wol] k{5 o] A= asprtic acid®} glutamic acid 7} @7l = 9GA] 74 =2 g3
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& woth T Bgel opvlndt 24 BelAE obd TAH APt waw
of 91 sroml, wmA w2 opuleil Aol BAAE ok TALA A7 B
Hof 90X grom, mwA nE opvwite] LEF wolw gl BE RURE F
o] AEbE AREA o& FeAL ANG Anz A7E oA
Table 2. Minerals composition with dry method of Sweet persimmon.
Hot-Air Dry(ppm) Freeze Dry(ppm)
Minerals mixer+ . soft+ mixer+ . soft+
peel mixer beel soft peel mixer beel soft
Ca 6.71 6.99 5.25 591 7.79 8.50 7.53 7.60
Cu 0.05 0.05 0.04 0.04 0.06 0.06 0.03 0.04
Fe 0.37 0.33 0.46 0.38 0.33 0.46 0.28 0.34
K 192.3 1795 2036 2109 192'3 217? 1857 1894
Mg 2650 2707 2668  27.08 27117 27.96 2644 26.44
Na 4.20 4.36 3.71 3.41 4.31 5.14 595 7.20
Mn 0.86 0.51 1.37 1.83 0.65 2.17 1.75 1.87
Zn 0.11 0.07 0.07 0.05 0.05 0.07 0.05 0.04
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Table 3. Fatty acid composition with
(% of total lipid)

dry method of Sweet persimmon

Fatty Hot-Air Dry Freeze Dry
acid  mixer+ mixer soft+ oft mixer+ mixer soft+ oft
peel peel peel peel
10:0 10.71+0.09 10.81+0.07  15.32+0.01 8.99+0.01 2.37£0.06 2.81+0.04  10.81+0.07 12.64+0.09
12:0 40.10+0.05 46.55+0.04  52.02£0.07 36.16+0.04  39.78+0.04 37.96+0.08  42.69+0.03 62.70+0.06
12:1 tr tr n.d. n.d. n.d. n.d. tr tr
13:0 13.76+0.06 14.47+0.02  27.05£0.01 16.56+0.04  12.98+0.02 16.71+0.04  39.37+0.03 17.99+0.06
14:0 tr n.d. n.d. n.d. n.d. n.d. n.d. n.d.
16:0  7.21+0.05 5.45+0.05 1.59+0.06  8.72+0.04 8.48+0.03  8.45+0.03 1.57+0.03  1.54+0.03
16:1  4.19+0.08 3.59+0.01 tr 3.91+0.02 4.69+0.08  4.19+0.04 tr tr
18:0 tr n.d. n.d. tr 1.43+0.06  1.51+0.01 n.d. n.d.
181 12.02+0.04 10.63+0.08 1.88+0.01 15.58+0.08  14.14+0.01 13.93+0.07 2.25+0.05  2.18+0.06
182 1.37+0.04 1.91+0.01 n.d. 2.15+0.02 3.09£0.09  3.96+0.04 tr tr
183 8.79+0.02 6.27+0.02 1.42+0.04 6.90+0.02  12.99+0.09 10.44+0.01 1.92+0.04 1.88+0.09
20:0 tr n.d. n.d. tr n.d. n.d. n.d. n.d.
n.d. ; not detected, tr ; trace
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Table 4. Comparison of amino acid composition with dry method of Sweet
persimmon

Freeze Dry(mg/g)

Amino acids

mixer+peel mixer soft+peel soft
Aspartic acid 14.36 11.70 12.12 14.28
Threonine 5.34 5.35 5.68 6.14
Serine 7.06 7.61 7.75 759
Glutamic acid 19.24 15.57 12.82 16.61
Proline tr tr tr tr
Glycine 5.81 6.27 6.85 6.92
Alanine 543 572 6.25 6.37
Valine 7.42 7.60 7.86 8.34
Methionine 2.78 2.75 2.64 2.40
Isoleucine 6.32 6.36 6.76 7.30
Leucine 7.54 7.84 8.17 8.87
Tyrosine 3.20 2.78 3.62 3.92
Phenylalanine 6.63 6.50 7.01 7.34
Histidine 3.25 3.00 3.16 3.34
Lysine 6.67 9.30 9.71 9.95
Arginine 7.98 6.81 6.83 752

tr ; trace
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1) A=

ARET e A TEA Y fAAY A 7 &2 3 o] A Fokuko

Lactobacillus acidophillus (KCTC, 3145)& Al&39th A2 BRES w2 =

MRS &l =] (Difcort A S 743t BT AREsL T X EF(skim milk

MAL A AAkeE TTCHAN 54 AlES AFESA T @3 222 12Ad % RaiA ¢
q

A A" Axd T TS Abgelen, O AR E 2 Table 13 2t

F\IF

Table 1. Proximate composition of materials

Moisture Crude Crude Crude
protein Fat Ash
Skim milk 3.0 35.2 0.8 79
powder
Sweet persimnon
8.2 2.2 30.5 2.5

powder

D7 A2 AT 14%7, BAET 10% G2 4%, SR+
T 7% T2 Esle] nPER FHFS 14% = A blender® 5E37F w#E3E A7
% autoclaved] Al 110TCol A 153 A tstddh Ad71dS 40C=E %

T (Lactobacillus acidophillus)S 0.0167% % Al 4E3t] 40°C Incubaterol A 74 A4 &

= FE A

o
=
o

N :10
¢
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3) pH=A
Ak o] AR S AR f18 Al 10gS AASHY] S/ 40mE 7Hsk = pH
=42 pH meter(mettlerAtA) 2 =74 s} o}

2 38X A5 ImE BCP agartf A& ©]83}o] plate count o= 40T
o A 48A17F wjkAlZl Fo] UElY conlonyZE colony counter® AlZ3Fe] B3

.
5) 7144
Az aFZEd FHE 47142 AADF wiel Fahe EAsgrh wEst

12,000rpmell A 307F dAlEelste] A& A AS FH3te] Whatman No. 2 o 34
2 o35ty SulE 3A%k & 045um membrane filter® o33k & Sep-Pak Cig
catridge (watersAHA)E A2, @iz MAEAS A Aste] 1004 HPLCO F+¢ 38}
At EFEA B E lactic acid, acetic acid, citric acid, propionic acide] Z+Z+ 0.1%%
5o 9 £8dS AFESte] HPLC(WatersAHAl)® 23 puBondapak-Cis, 3.9mmx
30cm 2 -2 53 k.

F5CE Pystel 494 G4 108 A
2A7¢ 7 g2 A4 14, An 580F 5
=
=

Duncan’s multiple range test® A3}

DPPH(a,a’'-diphenyl-fi-picrylhydrazyl) Holl 23t FAhFods A 3 it
S FAsksth DPPHE <2 100meol 2o DPPH 16mgs 59l & S/ 100
mWE £3%39] whatman filter paper NO. 20| o] A A W=t}
o] &9 bmloll dAHFE(0.05 01, 05%)°] A|ZE&A InNEsE &3 & HAAr|Ho=
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Fig.1 Changes in viable cell counts during the fermentation by latic acid bacteria

(W skim milk 14%, @: skim milk 10% + sweet persimmon powder 4%,

M :skim milk 7% + sweet persimmon powder 7%)
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3) HPLCell & 714k &4

3% Arxae QFEZE(EAEF 4%, SAEF 10%+9 7Y 4%, 2R
%+ R 7% Lactobacillus acidophillus® 24X 3 EAA wHE 2o 3
9 2 E79 #714& HPLCE $A151e] Table 29] ehlS

N

Table 2. Composition of some organic acids in curd yokurta)

Incubation

Sample e Organic acid(%)
Lactic acid Acetic acid Citric acid
Skim milk” 0 0.093+0.005 0.027+0.005 0.201£0.004
24 1.046+0.014 0.104+0.005 -
A 0 0.075£0.002 0.101+0.008 0.219£0.010
24 1.210+0.012 0.134+0.009 -
B 0 0.080+0.003 0.103+0.007 0.230£0.002
24 1.120+0.015 0.110+0.005 -

¥ Curd yogurt was prepared with L. acidophillus
Y skim milk : Curd yogurt prepared from milk

A @ skim milk 10%+sweet persimmon powder 4%
B : skim milk 7%+sweet persimmon powder 7%

XA 5+ lactic acid, acetic acid, citric acid’} 22} 0.1% SHH3la = &
AFES AT BXE G QT 2EF s 2443 2 FE F lactic acid9} acetic acid?)
ol zZ+zb 11w)e} 39wl 2 F7F8FR 2, skim milk 10%+T 22 4%F-oll A = Z+2t
1689t 1.3¥], skim milk 7%+9#3 2 7% 7oAl A = 2z 14uef oF 1182 S71Hs)

Atk citric acid &AM e A2 242E AR EAEFAA FAE A

Sloll &
H 1=
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A14)%
bulgaricus & ©°] &3 QF2E A|FME £ Hgo

4) HsH7}
S G 14% AT, SGARSF 10%+ 97322 4% "L, G2 7%+
T 7% TE LaAzl gaFEES 4 A7 Y] VEEE BeHAS Az

Table 33 2t}

A

e

Table 3. Effect on flavor of sweet persimmon powder curd yogurt

Skim milk A B
Overall 5.00° 4.21+050° 4104025
acceptability

Taste 5.00° 4.32+0.52° 4.20+0.32°
Texture 5.00° 4.20+0.58" 4.12+0.48°

A © Skim milk 10%+Sweet persimmon powder 4%

B : Skim milk 7%+Sweet persimmon powder 7%

Values are mean+SE of 10 pannel per group. Between the group, values with different
letters are significantly different at p <0.05

okt @R HIUb grelle f oAl Aole JIAEA ok uh JZ—X—V:}Q]
A= AAZHQ VExel gAldez  fAR AdS JERSIY AldDse
Streptococcus thermophilus®} Bifidobacterium infantis &2 AA4E0 7%

2o A, e H7bF P E=kal, bRl subragtep SR
es8le] xRy 7Ew=rt "olxow Y5k, Bt e Ald 1ol 5% T
A freliel AgEon 2A%e dxT nrel BAEds foliel A7
A grgrom, BTt £4 AAFAE oA foldd Aele A4
gttt g, W15 A T &Y AuEFIE fete] A HUPF e E2E F

Aol A= Gl = st v AR T 2 HUE 27 2E FHd

o2

W

X
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C 1 F
© B
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O
< 0.4
0.2
0
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Reaction time(min)

Fig. 3 Changes in the free radical level of a,a’-diphenyl-fi-picrylphe
nylazly(DPPH) by sweet persimmon yokurt
(@: skim milk 14%, €: skim milk 10%: 7% 4%, A:skim milk 7%: 752 7%, B: BHT)

skim milk 14%<"ol ®]aste] BHT 0.005% 3 7kto] $-Fstdth. BHT 0.005% <

A7 skim milk 14% w3 Bla g uf ok

=
gigo] 2 AFor Frpst o FoHd Aol AAHA fodt o]t
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gl deA ARl G 4%, 7% 5 Tt 13 FHE 4% = =4

31 -2k (Lactobacillus acidophillus) 2.2 W& 3dle] 7 =Ate] QTFEEE TES

SR H7E AR AR e R ES] FA mA s S XS

SR HrbEel wE fabete] A FHEdE dA dEs A T
A WOz b e Q7 2EC] A dAT TS

w2 ekokeh. refu &2t (skim milk 14% )0l HldiA = e do] "ol g

hehd SACM = SR Aol ofste] o]l Aol AHHA gk
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Fig 1. Changes in pH of sweet persimmon kochujang during storage at 25C

(-@-: Sweet persimmon kochujang, -W-: Kochujang)
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Fig 2. Changes in titratable acidity of sweet persimmon kochujang during storage

at 25C.
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Table 1. Viable cell counts of sweet persimmon kochujang after 24 weeks

Yeast”

. . )
Lactic acid bacteria”

Bacteria”

4.01

Kochujang

1.06

411

18.1

Sweet persimmon

kochujang

U 1x10%tu/g, 2 1x10°%fu/g, ® 1x10%cfu/g
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Table 2. Sensory evaluation of sweet persimmon kochujang storaged for 24
weeks at 257T.

. Overall
Kochujang Taste Color Flavor .
acceptability
Kochujang 3.81+1.25 5.40+1.10 4.00+0.97 4.13+1.23
Sweet j
(weet PETSIMmMOn 5104134 485113 4501.36 4.60+1.47

Kochujang

Values are mean+SD.
Means with the same letter in column are not significantly different by Duncan’s multiple

range test(p<0.05).

Fig. 3 Kochujang and sweet persimmon kochujang.
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Fig. 1 Strawberry jam and sweet persimmon jam.
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Table 1. Sensory evaluation of sweet persimmon jam .

Overall
Jam Taste Color Flavor .
acceptability
Strawberry Jam 453+1.25 5.20+1.10 4.55+0.97 4.43+1.23
Stweet persimmon o) 134 545:113  A50+1.36 4.60+1.47

Jam

Values are mean+SD.

Means with the same letter in column are not significantly different by Duncan’s multiple
range test(p<0.05).
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o #4359 tHFig. 1.

Normal Severe Bottom Top

Fig. 1. Fruit of flesh browning disorder of 'Fuyu’ Persimmon by modified-
atmosphere package(MAP) storage in 0.06mm polethylene film, at 0C.
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FAROKE B, 1983), HAE H%7) ol FE wio] A Qs Bho] 34
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e FA o fF AV wel: o] AUth B{AWe] T2 WANE FA

Table 1. Comparison of fruit characteristics by harvest dates.

Fruit Soluble solids Flesh hardness Total tannin

Harvest . .. Seed (. Bx) (kg/5mmip) (mg/g F.W)
ght
date (@) number
Top Bottom Top Bottom Top Bottom

Oct. 28 226 2.4 12.3 12.1 2.15 2.43 5.05 479
Nov. 7 207 2.7 13.1 12.7 1.51 1.76 411 3.95
Nov. 17 219 2.8 14.3 139 091 1.09 3.54 3.33
LSD 0.05 NS NS 0.77 0.76 0.310  0.239 0.64 0.50

BAelA R Ape wolth ABRe BE ETL A o FA fFo
#BAgel A8 F 809 B olwl 2ol BatEr, o] & 3
o] Aol ek w& A P Aepd ol WolAThCkak} FAk, 1985). wheh
A A EFA R gow A o] Hx1a, oo weh dEd Fe Aol
A, pae Bggwe WA Sithe wn(R 5, 19999 o] FaT:

=
Edgko] W felvhe Bl 4] ol
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Table 2. Correlation coefficients between seed number and soluble solids content,
tannin content, Hunter value of flesh, flesh hardness, and Mg content.

Harvest  Soluble  Total Flesh Flesh Mg

date solids  tannin L a b hardness Content
Top

Oct. 28 0.508 -0.054 -0.386 0.520 0.359 -0.122 -0.155

Nov. 7 0.562 -0.641 -0.698" 0.703" 0.173 -0.239 -0.600

Nov. 17 0423  -0.711"  -0.877" 0.734" -0.609 -0.156 -0.008

Bottom
Oct. 28 0.495 -0.020 0.170 0.340 0.331 -0.123 -0.010
Nov. 7 0.315 -0.329 -0.075 0.214 -0.224 -0.239 -0.534

Nov. 17 0.208 -0170  -0.295 -0.095 -0.060 -0.156 -0.449

2435149 tHTable 3). #5,

%
ol wE Apol7h gldt A ¥

R = B o T A S R g 5 debd 2
Aeh Aol A A etk 35 ARt Fig. 200149k o] i AR(IA )

CRE 5
F(Fig. 2) olol FH5 9 7§ Hom Wl ARAUTE. 50
oA et AF FolE AEAS Hdom o3 F%e wHS FA

(F52y, 1965).

Table 3. Comparison of fruit characteristics by degree of flesh browning disorder.

Flesh Fruit Seed Soluble solids Flesh hardness Total tannin
browning weight nur??ber (. Bx ) (kg/5mmip) (mg/g F.W)
occurrence (g) Top Bottom Top Bottom Top Bottom
Severe 225 5.0 13.24  12.70 1.63 1.70 2.61 2.44
Medium 226 4.8 1356  13.20 1.62 1.60 3.28 3.61
Slight 238 4.0 1336  12.84 1.09 1.20 3.25 3.56
LSD 0.05 NS NS NS NS 0.472 0.488 0.34 0.43
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Table 4. Correlation coefficients between degree of flesh browning disorder and
several fruit caracteristics.

Soluble Total Flesh chromaticity Flesh
lid tanni - - - hard Mg content
solids annin L at b’ ardness
Top
-0.062 -0.696" -0.560" -0.368 -0.603" 0577 0.525"
Bottom
-0.078 -0.753" -0.003 -0.504 -0.256 0.530" -0.357
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Table 5. Comparison of fruit characteristics of 'Fuyu’ persimmon harvested from
two orchards with low and high occurrence of flesh browning disorder.

Eif)jlnin Fruit Seed Soluble solids Flesh hardness  Tannin
& weight (g)  number (., Bx ) (kg/5mmif) (mg/g F.W)

occurrence

High 228+2.3 5.6+0.38 13.0+0.09 1.79+0.27 2.16+0.11

Low 211+£3.6 2.5%0.43 14.2+0.31 2.04+0.07 3.15%£0.13
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Fig. 3. Frequency of seed number of 'Fuyu’' persimmon harvested
from two orchards with low and high occurrence of flesh
browing disorder.

=, R 2 Ak gl T mgolut FALet FURS
RO AYY 22k 2A BEQ RAEe BF} FAG v Gt Rl g
2wyl

Table 6. Correlation coefficients among fruit weight, seed number, soluble solids
content, flesh hardness and tannin content.

Flesh High Low

browning Soluble Flesh Total Soluble  Flesh Total

occurrence solids hardness tannin solids hardness  tannin

Fruit weight -0.214 -0.008 -0.159 0.2348 0.221 —-0.528%

Seed number -0.012 -0.252 -0.082 -0.046 0.010 ~0.715%*
g e FAFE WSS HFo] Av, BgE rhbE Festuc

o} AFo] Atk TE FATEe] BUAMEY WEHA AVE BeuTe 2
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Table 8. Effects of fruit peel chromaticity before storage on the flesh browning
disorder of 'Fuyu’ persimmon.

Flesh browning

L ax b Cx h°
occurrence
Severe 62.0 21.2 57.7 61.5 69.6
Slight 65.1 26.0 61.4 66.3 67.1
Normal 64.6 285 61.5 679 65.1
LSDO0.05 2.19 3.71 4.23 3.28 3.96

SEAust WARES g FPEE e A ne B U F1E §F
g BHAATHTable 9). A4 F #5249 7o) Wol AYA H5 UL dATel
AAAS Bl ABA HEe]l 2R UNL, HFLATI A9l WA A
WA FEUe FEF FAA Aol Hol Uitk FFAW WAl HAu
B E A A ANEE BE G Aol AAAW F5AW thy 39
AE ZeE AAEe] SR RolA Bk, BHE ofd PN we Agelrt
$b8E 2esh Na @S Aol7h 9tk #59 AA EF F Cash Mg ¥
e Bggue] AN BEdelA BA ey

Table 9. Comparison of the inorganic matter of the soil by orchard location.

Flesh browning  Orchard K+ Ca++ Mg++ Na+
occurrence location (ppm) (ppm) (ppm) (ppm)
High Upper 28+2.3 20+6.1 9+3.1 6+0.3
Middle 18+2.6 25%7.2 3+1.4 6+0.7
Lower 14+2.6 36+2.5 13+3.5 6+0.6
Low Upper 20+4.9 45%3.6 19+2.3 3+0.2
Middle 25+3.7 48+3.8 17£0.6 7+0.1
Lower 22+3.4 46+7.6 26%6.0 7+0.1
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TSR BYFLETE e dedel Fa3 e U8 e 2454
tHTable 10). ¥ Z7E2E= Mgs Adstas Lduchs ool gHgn &l
T golA= AFgoldrh Al wAITE ol AyshE A Mg ¥
Al gt 7o) mareh dA sk AUl 5, 1994). Mge] A@TEL ®
of HuH AR }gT4e =5t I F Aol A Mg¥dol BeT <
3 Cagtdel SEatd od=nta dhgich o= Mg¥} Caol 2¥48S 8k

S Zo] ol Cadl A4S Wafshe Aow o
A4 Ak FEd Bl Cast Mg 7 52U 37F go] 2AH A" a9l
A Sk AI T (Table 9), #5elA= Ca 2 ZFol7b 1AL Shgnto] =A o

ehit,

Table 10. Comparison of the mineral content of the fruit flesh by fruit size.

Eizilvlning VVFeT:gl}tlt K Ca Mg Na
ecurence (@) (%, D.W.) (ppm, D.W) (ppm, D.W.) (ppm, D.W.)
Top

High 233 1.15+0.06 125+5.3 459+30.5 456+41.9
218 1.28+0.09 133+4.0 469+24.6 444+25.3

Low 223 1.26+0.07 12255 446+23.9 482+32.3
196 1.21£0.05 135+8.4 429+14.0 422+155

Bottom

High 233 1.03+0.08 144+7.9 513+38.5 454+35.1
218 1.12+0.09 146+8.6 442+20.1 490+35.5

Low 223 1.00+0.05 124+4.4 411+£10.5 501+32.7
196 1.01£0.05 124+5.0 406+26.2 503+33.9

s s ¥ L Re A3
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Table 11. Size of peel, stone cell layer, flesh cell by harvest stages.

Harvest date Peel depth Stone cell layer Flesh cell

(ym) (ym) diameter(ym)
Top

Oct. 28 ]7+6.2 204+4.5 202+5.4

Nov. 7 107+8.4 195+9.4 199+8.8

Nov. 17 110+5.2 193+10.3 199+8.2

Bottom

Oct. 28 83+5.4 204+10.8 173+8.8

Nov. 7 114+5.6 198£7.6 175+6.1

Nov. 17 110+6.7 184+7.7 174+6.5

2) BH AWM e 54

MAP A% & #g2adnd ge s giel are wujeh AAEE 2 9§
Axel 2715 masldrh(Table 12). #5200 Aol we} 313 Ze] Fr7}
ol MAEEo] FANAE AgolQidl, ol A% Fol TuZo] BujHol
Anstor MAEze FANR Aoz paAE AA, Hsgpwe] feloz 1}
B @4elA o AU A%s} glolopAth Hs Azt Aaviae ue) el
F5AE} § HolAE A% odd Adsatdd 2w Axstded We pAd

Table 12. Size of peel, stone cell layer, flesh cell by degree of flesh browning

disorder.
Flesh browning Peel depth Stone cell layer Flesh cell
occurrence (fm) (ym) diameter(ym)
Top
Severe 78+6.4 192+14.8 195+7.7
Medium 79+9.9 171+6.4 200£16.2
Slight 68+2.0 169+19.0 191+9.1
Bottom

Severe 84+7.6 177£10.4 185+10.4
Medium 7497 175+7.4 187+9.2
Slight 82+10.2 179+3.3 173454
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flesh browning disorder by modified-atmosphere package(MAP) storage in
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Fig. 9. Microstructure observation of contamination fruit of peel by the dotty
blackening disorder.
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Fig. 10. Microstructure observation on the various form of blackening disorder of

peel.
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Table 13. Effect of Ca and Mg foliar spray on fruit characteristics of persimmon.

Fruit weight Solgble Flesh Total tannin
Treatment (@) Seed number solids hardness (ne/gF. W)
& (. Bx) (ke/5mmib) s
Control 191.7+6.5 3.3+0.6 15.8+0.25 1.82+0.09 2.84+0.05
Ca 0.4% 189.5+5.8 3.7+1.0 14.8+0.37 1.53+0.17 2.37+0.11
Mg 2% 1945459 1.9+04 14.7+0.46 1.43+0.14 3.35+0.28

Table 14. Effect of Ca and Mg foliar spray on the mineral content of fruit.

Treatment K Ca Mg Na

(%, D.W.) (ppm, D.W) (ppm, D.W.) (ppm, D.W.)
Control 1.86+0.07 135+8.1 547+36.3 412+34.6
Ca 0.4% 1.68+0.12 118+4.9 469+32.8 425+17.7
Mg 2% 1.56+0.06 12725 526+13.1 446+20.8
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Table 15. Comparison of fruit characteristics according to seed and seedless fruit.

Seed Fruit weight Soluble Flesh Total tannin

number (g) solids hardness (mg/gF.W)
(. Bx) (kg/5nmip)

Seedless 189+3.4 14.6+2.5 1.5+0.16 3.0+0.27

Seeded

55) 198+5.6 15.9+4.2 1.7+0.64 25+0.16

Table 16. Comparison of the mineral content according to seed and seedless fruit.

Seed K Ca Mg Na
number (%, D.W.) (ppm, D.W) (ppm, D.W.) (ppm, D.W.)
Seedless 1.59+0.16 133+5.9 574+7.3 436+2.5
Seeded

55) 1.75+0.21 119+3.9 468+2.1 388+2.3
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