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SUMMARY

I. Title

Development of Culture and Storage System to Red hot pepper and Sweet

pepper Fruits in Winter Season

II. Objectives and Importance

Hot peppers are non-climacteric fruits which almost do not show
ethylene synthesis and respiration rate. Sweet peppers are harvested and
used at the stage of mature-green or redding. Anthracnose
(Colletotrichum gloeosporioides) and late blight(Phytophthora infestans
{Montange) de Bary) attack hot pepper and sweet pepper plants and fruits
after heavy rains at monsoon season in Korea and about 80% of hot
pepper fruits are lost as results of pathogens. Quality and yield of hot
pepper fruits dropped sharply at the last stage of growth and the price of
red hot and red sweet peppers increased rapidly and continued from
October to the end of winter. The objective of our research was to
develop the method for the improvement of stage and storage techniques,
transfer know-hows and methods concerning storage, and finally increase

the income of farmer by treating red hot and red sweet pepper fruits with



CaCly during culture at the field and developing new cultural system to
produce. To increase the duration of hot pepper storage, researches on
physiological and ecological characteristics, controlled atmosphere, and
modified atmosphere storage were conducted. Also disease and pathogens,
which attack hot peppers treat during storage werce classified and

antagonistic microbe were separated for the use during storage.

M. Research Scopes and Perspectives

1. Physiological characteristics and change of quality of red hot

and red sweet peppers by cultural system and during storage

a. Development of cultural system and improvement of cultural method
for the storage of red hot and red sweet peppers in winter season

b. Effects of foliar application of calcium chloride on quality of red
pepper and sweet pepper fruits during storage

c. Changes of postharvest physiology and quality of hot pcpper and
sweet pepper fruits by harvest maturity and storage temperature

d. Effects of scveral pre-cooling methods on shelf-life ol red pepper
and swcet pepper [ruits

e. Effect of storage temperature and relative humidity on the quality of
red hot pepper and sweet pepper fruits

f. Effccts of shell temperature on the quality of red pepper after low
temperature storage

g. Coloring and quality changes in hot pepper and sweet pepper [ruits



treated with ethylene

2. Selection and use of antagonistic microbes during storage of red
hot peppers

a. Isolation of storage rot pathogens

b. Storage rot antagonists selection

c. Tests for effectiveness of antagonists against storage rot microbes at
7°C and 24°C(room temperatures)

d. Identification of rot microbes depending on the storage temperatures

e. Tests for antagonistic effect with fractionation of selected bacterial

culture fluids

3. Development of method for the long-term storage of red hot and
red sweet peppers

a. Effects of CA storage of red hot and red sweet pepper fruits for
long-term storage

b. Effects of MA storage with fine holes for red hot and red sweet
pepper fruits

c. Effects of MA storage with NaCl for red hot and red sweet pepper

fruits



IV. Results and Suggestions

| In cultural systems of red hot and red sweet peppers, rain shelter or
heating system are encouraged because of the high quality and yield of
the production of pepper fruits. Application of CaCly at high temperature
of the day or high concentration can cause on pepper leaves. For the
long-term storage of red hot pepper and red sweet pepper fruits, it is
recommended following the temperature (7+1TC) and humidity (RH 90+
5%), and these storage conditions are necessary for keeping away from
failure. The effect of ethrel on the development of pigments was found
when the coloring fruits were treated with the chemical at the time of
harvest in the field. The effect of treatment of ethylene and jasmonic acid
were not found on the coloring fruits after harvest. Because of
physiological and ecological characteristics of red hot and red sweet pepper
fruits, aging of tissues, respiration, and ethylene synthesis were detected at
low level, and these characteristics of pepper fruits made easy in
long-term storage. Physiological and ecological characteristics of red hot
and red sweet pepper fruits in cultural system and storage were

investigated.

Selection and use of antagonistic microbes during storage of red pepper

fruits were conducted. For the marketing of red pepper fruits on an
off-season in winter, systems for the long-term storage of fruits were

development are below.

- 10 -



. For the markets of pepper fruits in winter season, cultural systems
were found : Seeds were planted in the middle of May, seedlings were
transplanted at 20th of July, red hot and red sweet pepper fruits were
harvested during the beginning of October and the end of November,
and stored during December. It is recommended the supply of stored
pepper fruits on the market from January.

. For the improvement of storage of red hot and red sweet pepper fruits,
the application of CaClz is recommended two times at the concentration
of 0.3~0.5% three weeks ago before harvest.

. The effect of developmental stage of red hot and red sweet peppers on
the storage were In order of mature-green, coloring, and redding. Red
hot and red sweet pepper fruits can be stored do as 25~30 days,
respectively, in the storage conditions of 71T, and RH 90+5%.

The high storage temperature increased the contents of sugars and
ascorbic acids, but no effect of temperature on the capsaicinoids
contents were found during storage.

. Effects of pretreatment on red hot and red sweet peppers at 1°C for 34
hours, and 5C for 29 hours, respectively were found.

. The red hot pepper fruits stored at low temperature should not stored
below or at the same storage temperature on the shelf. The fruits
stored for 30 days should be sold within 10 days at 13C.

. The effects of ethylene, ethrel and jasmonic acid on inducing pigments
on coloring fruits. Only ethrel developed pigment on coloring fruits.
High temperature increased the development of postharvest ripening.

Bacterial isolate 1.598-10 was selected for its strong inhibition of

- f1 ~



several pepper storage rot fungi, and its culture extract was tested for
their antagonistic effects on several storage rot fungi. Bacterial culture
extracts were separated into upper extracts and pellets.

9. The supernatant was fractionated with ethylacetate (EtoAC) and butanol
(BuOH), and the pellet was extracted with methanol (MeOH).
Fractionated layers were evaporated by rotary evaporator and the
concentrations were adjusted to 10,000ppm, 100,000ppm, 200,000ppm,
300,000ppm, 500,000ppm, and 1,000,000ppm. In order to test the inhibition
effects of bacterial culture extract against the fungal Iisolates,
PDA-plugs of the fungal isolates and paper discs, which saturated with
different concentrations of evaporated extracts, were placed on PDA,
and incubated at 25C for one week. As a result, EtoAC and BuOH
fractionated supernatant extracts did not show any inhibitory effect.
However, MeOH fractionated pellet extracts showed inhibitory effects
against fungal isolates of Gl, G4, G6, and G7 at the concentration of
10,000ppm. Concentration of 100,000ppm, 200,000ppm, 300,000ppm, and
500,000ppm showéd inhibitory effect against G6 and G7, G4 and G6, Gl,
G4, G6 and G7, and G, respectively. In water fractionated extracts,
concentration of 10,000ppm, 100,000ppm, and 200,000ppm, 300,000ppm,
and 500,000ppm showed inhibitory effects against G7, G4 and G6, and
(7, respectively.

10. The maximum effect of mixed gases on the change of color, weight
loss, the outbreak of fungi, and the change of hardness of red hot and
red sweet peppers were investigated. The compositions of gases were

1% of Oz, 1% COsz and 98% Na.

-12 -



11. Combined treatment of modified atmosphere (RH 70~80%) and
controlled atmosphere can increase the storage of red hot and red
sweet peppers up to 50 days.

12. Modified atmosphere stoage of red hot and red sweet peppers treated
NaCl showed highly improved effects on weight loss, the breakout of

fungi, and the change of color.

The comprehensive results could recommended that developed cultural
and storage systems can increase the income of farmers by supplying the
red hot and red sweet peppers after storage to the market instead of
producing pepper fruits in bad environmeﬁtal conditions. Also established
above systems can be adapted to guide and promote the spread of new
system culture and storage system of the red hot and sweet peppers for

farmers.
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A ZITF R GF corocviveearensseeeseree et sssssssssssssssse st 211
QLB EL T ooovvvcvvvevese e 212

AZE BT e 214
AL A A o 214
A2 AE Z HPE] et 216
A3 AT L TF e e 218
A B TF QO covverneriiieees et 227
QT B oo sreree e emsees et 9299
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A1Fd A £

A1A AL He A

AFE 3253 Ax2A e M E EF v ta
ol AR, ME F 45-5091d FH ALt e vE] FA7 e A
2, @Y, %% T Auixzio] B #FA ) HAd50] 659 ol A8
Hol AujQike] @& oelgol vk R 7 Y] ALE XA
X 78% 77 $717F A&} @Ay 2 o] WAL o] oF 30% o4
o] Brbwsta, sHFIA Holgo FHol st 7HAo) 10498 A
ez s ¥l Avh AHAEo] aFd FFdn AE HER
Ast C Fdoll Aol EolARAA AnFe Axse FHAA & HEol
99% ol o] AEane wFe] wpd FHEA Friste FA ol
kA Z1E] AuE BuEs M2 $47] A F 53 & A Ay
2Age MEe davh da, VA e B FrkAaSd 198 9

L7F A

AggRegE ALAY, CA A% 2 MA A% 5¢ 5@¥ez A
of Fas 9 FEnFe A7 AT £ Je PWHE 978 "ar g
B¢ 25E vEE 324 Aae A dA2E o ddA Adsd A

FAE FAG AL, AGNL F LFF FIE ARLE) AEAY
FoEo] FFQE FAsY] drk. wEA AFAAAN GAHE BT =
= MAEE BEste] Fodd FEHoz AL g T vAE o

g 2 vYES destol A Mo Azt WAL AE AAAA FaF

_27_



A2A AL A3 Y

nEE FHF 5599 dA Wk A9 Q1E non-climacteric® 7
A Z A %% 7)(mature-green stage) 2 A 7] (redding)oll =&3le o] &g}
a9 gugEAae $2 v 49 A5 FE71E Add g /A

ol o3 oF 80% AE T ?7P ¥ A 44 Ao, agx
AFE AEFTI ) HolEW HAEFD 9 FFo] F43A FAH 1095
313 9 Fdmo stHo] AsHol $AVI7HA oo, uwEkM Fa
9 FguEs Bd7) &858 oz AR Aurzt F CaCly A&
of olg A P L AGrIES NLste] FrtaFe slosnxt s
o Ael - Ay 54, CA

A% 2 MA A%E A7da, A% F SAHe $4d S EFse] AR

8]
n
Kl
2
o
N
N
j
re
ol
oft
e
~
fal
o
2
B
fo
2
Y
=2

L 527 A%E $0F 9 FRRFY 4wy AR ey AL
- AR Fnel A +ERRE A9 ANY FY
- AR FAE A AWML F CaCl NeAETA AF
0% H%% AAFY 2 YRast
2 ¥nF W FOnFY A4 F AY L AU 54 79

2 gade W AFesd BE 4949 54 % FLusg

i
=2
u

=
i
L
N
N
XY
pi)
s

_?'1__
- duyHgd e Fusd d FduFe] 22 F2 % AL vA
K

- 3% 3 Foade AYLE R SR/ B2 WAL 99

_znze AeAA ¥ Be $%LEY} Eho nAE 9
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A 24 BH7 A%E 15 2 $9uF
A A oy AL

A1d Aq A

Al A e dg obd 1 B dunFe] FUFgFol shEEA ol
ek ostA Age] 37t o) FAXA B Aol AP} FFEo) &8
shA S 8 vgeMe WAz 15 YL FAAN, &),
oA A, B A, lrJl A2 ds F lon, g dYe A9
543 AAY & nelsA Ausior @k 53] YL AdY w= FF
o A 54& zAsteiof ot

AFe 5& - 334 HAe2A a9 #4dAME 34 wy gi 2

ol AW, A F 50ARelW A%Ast N ww, BAsE AL, @

d, kB Fo ABA] delsty] wio] Aol HLEHAE 65U oA
g Eo] Auld olelgeo] Bri(Jeong T, 1994, 1995 Han 5 1996). £3]
Fazo Aulgo] wid F718l3 QlE AN FHyr)e A Bad )

MgGow qske] gitol oj@y] Wl Qs Favld FER 4 Uk
Aol A Aol uhakAsit Az,
ArHos YRANE U0 oUW Ao ZHAu ofs) %

hito)

719

et

B

REFOR AMAL e FFPol Y& ¥ FuF FEnFE AUY &
o2 AMEE g oy ALsx gkakr),
uebrd FAH7| @A) &g HFoez A £ e AuEe )

e, dAlol AYEE B gnyg & Y= PEe mAHIA B d7E
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A A 8L e
A28 Az B Wy

FAEFELTL 'FSFILF@ETTTR)Y ‘FoAo)A(BITAKI seed, Japan)&
o] -&3t5dx, AulAES MLslr] 8] 19999 59 204, 69 209 2 7¥ 20
etal W sk 2o A {718 2 F71EANE 10a 7
4 19.0kg, 4 11.2kg, Z8] 150kge EF AH|atQgm, Eule 9
8 Ag 38, HIE 150kg, BAE 2keg AE AL Aupaye 15

oz 2 o]FHolE 80cmE 3}t

L a3 % 933 FAREE (§ 1E7]D)

R R FAzHd AR 4 A F(kg)
5[Ca(NOs)s - 2H20] - NH4NO; 39.0

A gz KNO; 30.3
FeEDTA(13%) 1.27
KNO;3 30.3
KH:PO 129

B &= e
MgS0, « TH0 19.7
NH4NO; 51
H:BO3 300g
MnSOq - 4H20 200g

C ¥z ZnS0; + TH20 22¢g
CuSOq - 5H-0 5g
NasMoQ, - 2H20 2g
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a3 F2AdoA QA el 98 pH 65 EC 20~212 ZHsdx
8~10%/9 i 08L/F& +Fate] AuiaAH(E 1), AuAyE 23

F457 2 HEe 2ARAT. EAEAE 1EARE 5RA7AAY HAS
2Apstrh AN HdES 2 A9 109 &%, fHeNe 19y

of F=33irh

A3d Az R uF

2L 14~16em, F4 F71E 18~20m

=]
u
M
o H
o
3
r] o
&
DN
&
~
o
fr

[s]
X
AR R, BEANM e Ao FHaste AEFE HiAvh a3 74

20l A% HAde 18 WL Fgstel FIHA gk, 28 A5

;

SEAZA M@ ALdE durh ol Aie 1RA A HFE R g}
AgAe Kol FAdste] HHo] FddA HhF Aoz g 18#A
of A7} ¢td AL FAFe] o] % Az AzrEn)
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E 2. 325 Azl g 2z i saed v

A2 A 7] A #F(cm)  #FF71(mm) BAZF(g)/%

1 16.1a 18.5b 21.3a
2 15.5a 18.6b 22.5a

5¥20¢ 3 15.0a 20.2a 21.7a
4 14.3b 19.3a 21.1a
5 13.8b 18.7b 19.7b
1 15.0a 19.6a 19.4a
2 15.4a 18.8a 19.6a

6€ 20 3 15.6a 17.9a 19.4a
4 15.3a 18.1a 18.2b
5 14.1b 17.2b 17.8b
1 _ _ _
2 15.8a 20.1a 20.1b

7€ 204 3 16.2a 20.3a 21.1a
4 16.5a 20.5a 19.4b
5 15.3b 18.1b 18.0b

Foasge] AuAridz z B A4 vdE vad dfe ® 37
2o 59 209 2 649 2040l AHste £ FHuFe 1EAREH 32
A e Fgel oF llem, #4A F71E & 68mm ZEli YAFL 1225 WA
AR, ARAFEHE i gass A vedlith 79 20940 B A3
& 28AFE 5EAAA #F, AL F71 R AT FAFAG. LFAA
E AHHUAY, 2278 AFAME L2 o3 H3rh 49 ReE A

Ztein,
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E 3 wnd QA we 7 2xw HAuy b

A2 A 71 22 H4(cm) FAF7I(mm) AAF(g)/F

1 10.9a 67.0a 121.0a
2 10.6a 67.6b 1239a

54 20¢ 3 10.6a 68.3a 122.2a
4 10.1a 60.7b 103.4b
5 9.1b 55.4c 87.1c
1 10.3a 70.2a 120.1a
2 10.1a 68.3a 118.0b

649 20 3 10.8a 69.9a 116.9b
4 10.3a 60.2a 110.1a
5 9.2b 61.0b 100.2¢
1 — —_ —
2 10.5a 71.4a 121.5a

74 209 3 10.3a 70.2a 118.3a
4 10.2a 69.5ba 118.3a
5 10.4a 69.1a 117.9b

B % GmFAMA 1RA L 2R £ Askael Aug Ane ¥
a9k 2. AFeA e ARTE 184 € 28A Aol tha H4 27
A AR Boy ATy Aot gtk od® AdE 1EAU 287

o ®£& Hsstd AFTA FHAA AFeA7] W) LFo) AL HAa

=

AW A Mgl e o|Folxue 18] @ 2BA HaA x7] Sye
AAHAAR, & FFAME A Aol 9le Ao WAy EH A
Fge dalel ge #2 Hustel Agste el fsty] W 53 F
4719 A4 F @37 4% PAAE 184 Ex 22A9 BE F el

Avats ol felatin 4Za,
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E 4 nF % wnE A 12A W 28 sk BAu el vAE da

=S 8 - AY B}(cm)  H}FH7)(mm) AAF(g)/7
22 8 17 5a 20.4a 28.3a
Tz 14-2) 2 5} 16.5b 18.8h 24.9b
2% % A 5} 16.3b 18.4b 23.6b
-2 2 11.5a 77.6a 1375a
Fehag 1823 3} 10.7b 75.7b 127.2ah
242 2 5} 10.4b 74.3b 116.5a

A9 A4S FnE R FHAFE YA e 59 FEAol
BEsted 79 FEAd A4 F IEA L 2¥XY £2 Azl 1199 =
= 128244 Aaste ol FARAA fdsun AZEanay D 9

Ao s} GasE 99k wEA Ausle) BANE AA olFs 5

74 Al Aol #Ful AuiFely olE AEFL T24 ¥ 3P A&
B2 OEA7 A ol AfEyE Azt Aol kg Fa1, of F Al

Heke jsk & 10~15%9 Awrt o dasolof Aako] shwsty] Wi

A9 A% F e HHoR AN daME & Aol o i

NEETE

Cgw | P8 T R o o
ALALAN | W55 R M@ R A o 8 A RN WS A
R L AR &L 4 Fvary FHujae gyl Gy GV &8k 1

2]

- 35 -




S )

Al71 20006 7€ 2090

- 36 ~

)

kel

1

b

oF ozl (8}) A A



A4d A8

2% 2 BREE AL ANE] 98 ANGRS A sl
59 209, 64 209 % 79 204l AHske] HA whe) izt zAG Az
Eorgd 2Y 2F L wxnF BF ojn gy AR 33, B #7]
9 AAZAE A7t (AL, 78 209 AHAAE 18Ae) Ant HH @
. FA7S ARE FnF L F
of BEste 74 FEAN A4 T 1EA D 2EA e £g Hslso 119

i)

-

dasg el fdaMe 58 T8

ol

E 129271R AeE Rol FAUA feavin Az
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of environment factors on the yield of fruit in Capsicum annuum L. Inst.
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H3& CaClk YUY AMHIIlI E10F & SH
A0 NBY & SRS 0IX

g8
I E=

MR N &
H2E WE ¥ uy
M3 2} ¥ D&
H4R 2B
oIges

C-u e
yRERC I
M2E e ¥
M3 2}t 9 D&
H4R ZUQo



A3 F CaCl: 4AAN7T T35 @ Foa
F AT T 24 A= 9%

Fa5

Ald A A

3o
2 Ageta, AT A F3o FAEY AREAe 2R A
SEA UE ddd T3S YA Aok o) Cad FEE olgdtd A
AER B GRAN ] WAadE,
B7], EntE 9 AT o HAAN wgAd Roy dags 5F 9 o

2al BAS A AREE FPAvE ol AEFT 9u, AFE Q

o
i
ok
o>
o
o
o
O
o]

i
2
2
&

AHe Aoz oex Urk(Bramlage %, 1995 Burns®} Pressey, 1987
Chéour &, 1990; Chéour %, 1991; Chung %, 1993; Conway$} Sams, 1987,
Faust®} Shear, 1972; Glenn %, 1988; Jeong 5 1998).

 ATME FRFE 58 Ao ZFS gUEAN G $38 B A
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) AFYE FIAN7) sl FYsen

1
D
i
93:
2
o
=2
=
ru
=]
e
%3
i)
st

TAEETS (F) §¥FEY 'SHAFE of&atun. A= 19999 74

i

1590 Aasdar, Zeudn BE&ey Fy&AdA AR, Fa
22 53 3FARE 49 BAHLE CaClE 0.1, 0.3 2 05%4 Z+7; 23 A
T 4535 19T sl AFARR ol&H3r. Y FiFE

Oy, CoHs, B, ascorbic acid, capsaicinoids 3 @ -3

-J
(@)
2
2
o

Ol
=
)
R
O

COz ¥ CoHy &AL 1,23 4,5 6 2 743 AR, 2L 30
A 4097 AFE ANgE AHSGA FHo] o)&surt. COx H CiE
Park %(1997)9] ®9e} 3}l gas chromatography(model 680D, < ¢13}3}
ZE o] 838t COe oven ©=F 150TC, TCD 2&& 200C= 333,
Colls® oven % & 225C, FID €%& 200CoA F&doz FH3 4
Column& 60/80 carboxen-1000, 15" x 1/8 " SS(2.1mm ID) (SUPELCO Inc,,
USAE A48t 2 4 2 ascorbic acid 4% 93 5 10, 15 %
20Ce ALgL el AFsAA 1, 3, 5 7, 10, 15, 20, 25, 30, 40 2 50
of 4z 574 EAARZ o&3tHrt. T M 57 3 FAFREANA 7
7t 5g¥4 AFHstY HF F 3000rpmo.2 1083 fAEYE FAAL
045¢m membrane filter® o3 & 10uL% 23 W& F9 st high
performance liquid chromatography(HPLC)E ¥4 3} %t}

3 242 HPLC(model : RID-10A, Shimadzu, Japan)®l RI detector,

column® Shim-pack SCR-10IN(79mm¢ x 30cm)E U3 % #dAF&
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EA399 (Jeong 5, 1995). Ascorbic acid #4418 57)9] 3} AR50 A
4g¥ AN FH sl F 208S 6% HPO3; 200mist &7 10,000rpme.2 1087 w2
Z 3,000rpmo.Z 10%37F AAE#se AR AL 0454m membrane filterE

of #ste] 10414 23 k& FYse] HPLCR sk Park %, 1997).

HPLC(model : SPD-10AV)4] 21L& UV-detector2 &% 3L, columne y7

Bondapak MCiz(3.9mm 4 x 30cm)o® UV 254nmz EAsiuh. Hgse

2z B0 A gale] HA Rate] Fagolrt WAl RugE 78kl o
Capsaicinoids #42 Jeong 5(1995)2] wo] #8to) 5709 #aL Y%

-

Azsbo} B F 400mg ¥9E acetone 20mle; A A2} flaskel Wi oF

3

16A12E FF WEstd k. UV-2337]1(U-3210, .spectrophotometer, Hitachi,

Hi A Ca S5 A2 A5 g 80ToIA 48A13F dxste] £ &

05g& #38he] HaO-HaSOM O 22 A 82 Ao A Lalstdct o &&)

il

o Hg@Fel FRTE ¥Wol  HAMF filter paper No. 422 of¥}sle] AL
de 3R FHRFE TA 100mLE ®Adte]  AXEFFEL7) (atomic
absorption spectrophotometer, model : 6701F, Shimadzu, Japan)& Ca® 23

sttt
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A3E d3 2 nF@

FEFFE FAYTFANME 094mLke "hr'® E %AW, CaCl, #8] 7= o
082mLkg hr'® @A Vel m, A% 397X E FASA TR, o F
e dAFoE 4234 #Aadte AT HIoY, AYsEgds o7}
A (Fig. 1). Poovaiah(1986)e] olatd Alste] Ca® Hesd CO, %
CoHy Aol gAlgdotn s, B Ao AFANNE dxst4r).

1
08 —l— Cont. --A-Ca01%
ot @ Ca0.3% --4-Ca0.5%
w £
ST 06 |
62
‘@ o
3 Eoa
% (9]
T3
~ 02
0
1 p) 3 4 5 6 7

Days after storage

Fig., 1. The effect of CaCly foliar application on the red pepper

storage and CaClz concentration on the respiration.

3% 394 CaCl®d Zt ¥ Xgd Ax CaCly AT
Robe CoHa TAFl 27158 @A vewa, 53 CaCl
05% Tl A 19dE 1720nLkg 'hr '8 A 7)zbe] Aol el upa} A
A3 astel A4 744 155nLkeg hr'2 @A A @okok(Fig 2).
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300

TE‘ 250 & —ilt— Cont.
v -4 -Ca01%
2 200
o N - -@-- Ca0.3%
¢ *®
- 150 |\ ™\ --#-Ca05%
o] : \
§
3 100
°
Q
£ 50
Q
0

Days after storage

Fig. 2. The effect of CaCly foliar application on the red pepper
storage and CaCls concentration on the ethylene

production.

336%5 Al vt ¥

o

TH WA AolEg HAAW, HddME FAT
04%, CaCl: M@ oF 047% AER wl§ H& Fo] HHg Ao g
sl (Fig. 3). _]eoﬁg 5(1993)2 MadE AulAl Cad I AN & o] 25
¥ el 49 Cas M Aak wHT Y Ca Al Zel7t 9
itk Maeh fAbshdvh. aEa wole] Cag HeElstd Quk spddl Ca
Fdol Frbstir, FAE A E FFol BolA] gskor), Ca AedMe FF
of AelAl waEylvkil A vHChéour %, 1990; Chung &, 1993). =2¥1d|
ool M § mrhs Sl A Ca Fhidel Hol HEd Re de 3

ol FEE waxgel els Fh dA® Wy, 9 ol A} )@
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& Ed Ca 571 §0187] W&ol dol o Bol £ Aoz Azdd.

[lleaf M fruit

Ca concentration (% D.W.)

O il N HE 1§

Cont. 0.1 0.3 0.5

CaCl, concentration (%)

Fig. 3. The effect of foliar application of CaClz on the Ca

content in leaves and red pepper fruits.

CaClz A&)3t o] B F#L CaClz FE7F ol E A F 3 &§F
o] & 9% Ak Fo] FAE Rrie AJYr 2R AF 0¥ Eus
40904 sucrose FEol Artold #Hashe Aow uvEwd. By A9
e 6~7%2 CaCl, Ao we o Wide Ay A7t AJ
(Fig.'4). Jeong 5(1998)& = =a WA A CaClz 05%F HAIMI8H 20
Az AAF A Bxe FRoE CaCh MM F o] /3713
kol A FAHNAR, 53] FFH FAAME sucrose FFE CaCl At
Ao AZF7E FA e G FHEol FAETGL U B AFdME
A AT ARE Aed o] AL CaB AW AY o] F ¥ g
d Aol gAETE Bzt led(Conway9t Sams, 1987, Glenn %, 1988;

ofl

Sams®t Conway, 1984), Cags A3t A7 F ZTFo] JA= T 3
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10

Osuc. 30days 40days
8 I O glu.

[T fru.

Sugar content (%)

cont. 0.1 03 0.5 cont. 0.1 0.3 0.5

CaCl, concentration (%)
Fig. 4. The effect of CaCly foliar apnlication on the red pepper

storage and CaClz concentration on the sugar content,

ol o8 FAFY et Ascorbic acid T EHE T g oAM= oF

230.0mg/100g fresh wt.2 & YERG vbA CaCly *8 Foll A ¢ 237.0mg/100g
fresh wt.22 YA BUR, A% F 40Q0Me I g428s 438 10
(Fig. 5).

a3 il F3 ascorbic acid $#e] A} 1d & xHr) 3dAE AFLE7)

FolXHA T A F718te A& Hded, o] AS Lester?t Bruton(1986)9]
Aot FAE e, 28 AT QAT Edo] TELE Hrh wad

G kel dAVI T Fobddn st
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250
1 30days
240 | W40days

230

220

Ascorbic acid {(ug/g FW)

210

200 I L (N
Cont. 0.1 0.3 0.5

CaClz concentration (%)

Fig. b. The effect of CaCly foliar application on the red pepper
storage and CaClz concentration on the ascorbic acid

content,

Capsaicinoids §#-2 CaCl, A 8o W& WH3ale 0.16% dry wt. WelE A

B3k Al Aol7t Al ' AL vebwth(Fig. 6).
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0.2
330 Days
M 40 Days
’;‘ 0.15
o)
o\\°
4 041
S
£
[6]
T
3
S 005 |
O
0
Cont. 0.1 0.3 0.5

CaCl2 concentration (%)

Fig. 6. The effect of CaCle foliar application on the red pepper
storage and CaClz concentration on the capsaicinoids

content.

AZAGL 40U A F Fgs 2AS AY FA A 25%, CaCle
0.1% A 22%, 0.3%NA 17.2% 183 05%dAM = 156%2 Zt7z; vey
CaCl: AElwsE7l &5E AFHLE FYANE + Ae ROZ Ygyn
(Fig. 7).

olgigt Wit Ca Hul X7l H&FE AxY Fxo $£3FE& FAE
H guolx, e Amvl dhebslx Ay s Hulgol Fdadohs
Raek APt Chéour %, 1991, Chung %, 1993. Conway$®} Sams,
1987).  Park¥ Lee(1996)0] olahd Atste] Cad ejshd A7t A7
et EA FAEAE Wr obvel Abd HEH W St e oA g
A7 eds sk E Ca HeEle SFI gl WA, w4,

ek e A FaAge, el uwrhlelole] Helel ME L
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F7MA 21 (Faust®} Shear, 1972; Tingwa2t Young, 1974). 71#u Cas A

4 ¥ 448 (Chung 5, 1993; Jeong %, 1998)& A1 4 2l7] uf¥-of

Aelgssh AN FR%T B Ge neldE Fog ¥ "a

c},

x2

30
25

9

< 20

@

O

g

2 15

3

[6]

8

- 10

(L]

[

Q

e 5
0

Fig. 7.

Cont. 0.1 0.3 0.5

CaCl2 concentration (%)

The cffect of CaCly foliar application on the red pepper

storage and CaCly concentration on the decay

occurrence,

ol el Aol A F A AAlL CaClyit Helalil 4o Addt 8ot

0.3~05% W9lol wreit 28 9 Auishl Aol g As 3

Fouir AMEa 8 oal 48k 3% 5ol b o
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0.5%

0.1% 0.3%

Y

A 7130 g 2lste] gt 24l
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A48 A3

FaFe ARY R FEE AN S8 CaCl: Hyskda, 7CHA
0UT A F FE2LRA wWE F4WE dste disdn. Fais
T8 Mo CaChe Asw 4713 St gl 2 5FFo) AAsA 3
A28 RT. CaCly MejdlA F %L 309 AAFolA FAz Boe HA &
AE NI, 409 AFNME T FasE AFE BT CaCl Aol 28
A7 B9t ascorbic acid & FAHUR, 7Co AF & FELE)
71 AR Y xow FASA AadE e Bt AL F
oF CaCly A ¥ W&o mE capsaicinoids W3le= 79 Qlye= Ao d eyt
o CaCl; Ao wg Ful&e 4043 AFstd FxaFol A 25%, CaCl
05% Aol X 166% A% FfHo] CaCly; Aele] o Fujzto] wAlgo
daE AT CaCl® 03~05% Aestd of 4093 Aol 7hsalan A%

FAe 448 + dvta Agan.
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A1d A4 A

AAFHes AR Be AFAe] o8 ARF FAFG AaRe =
AHAS gA@olh AHgalol @ AL F2AN7] datea A7 2

53 9 (Klien®} Lurie, 1992). FHZol:= 24, CA A4, MA A#

N

A Ca HE & 5oz Austd Ad=E FAAI L, F71A o]
mAEo] B ddFEe] 8 F FHRES AT AF7eo] r|Ho=
dAsA FAJ. 53], o# kA AgAE A%E] A¢ BHE F Ca A
g HEAY AMEYE FA8 gAY T LG AAV e, A

fFA87] A e Azl Fieta gl Ca ##ol wl¢ F83 84

2

!

B
ileS

o= #83gtrl (Poovaiah, 1986, 1988). A4A& FAA717] H3te] CaE 2
A A g Y gEAHEte wr], EvtE 9 Algl Fo] ahale)A
w3 A9, Foa Az 5F 2 oE BAS FAEAA AFAE S
AN At g RuE Rt Burns® Pressey, 1987; Bramlage %, 1985
Cheour &, 1990, 1991; Chung %, 1993; Conway, 1987, Faust9} Shear, 1972;
Glenn -, 1988).

FouFe] 4L Aoz FF 5 FAU Egdgd Ao 4o
A EetEal Qlom, 1 & AFEAA ANzl A ol2x F FEol A3

3, #o7k wAF] FF AN WolAs B9t Bl Wi AFA
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FAFFe A ol mAHck Bk W FAolE dotw AF
Qo me dnFe FAAAE FAG] £8Hel AMEItAAE B
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B AFdME gA7d Fdnie @47 E3& FHoE AFYE ¥
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HAF7) el 43 Aol CaCh® ARANSY +3 T 447 F 5F

W ooy g, ARNE R AgHe AEsah

A28 As 2 By

ol

A FFE rolo) 2 (BTakii seed, Japan) VilF§ ol &3tgivt. Fux
F£ 1999 7€ 159 AA s, Addgtn FE5g Fee oA dA
Ao oa] FAAustATh. CaCle ME= Aol H&7ld HolEde
A48, 01%, 03% R 05%2 7% 357l 49 A= 23] AR &
st g FIEA AGAs R o] gAY. FHAFE F
71(BR-590H/S, Fisons P/C, UK)W 9] 2% R FEE& Z4z} 7C % 93+3C 9]
FadA A3, COz B CoHy 582 A% 1,2 3,45 6 % 794
o gas chromatography(GC, model 680D, <3148 3Jl=h)E o] L&, &
e W 519979 whel Fshddvk HAE 4L &7 of 600g AEE ¥
2 O F4 3A3 dd FHste] 056mLy AHS] GCE EFA s
COz; 4L oven &5 & 150C, TCD <55 200C= 3, odd 49L&
oven &5 & 225C, FID &%& 200CoA s24o2 3t Columnd
60/80 carboxen-1000, 15" x 1/8” SS(2.1mm ID) (SUPELCO Inc., USA)Z
Ab-g-3F 3 ot

3 FAUe Ca FFL AEE 80ToA 4843 AxAA &3] ¥ 05g
g Hol H0-HoSOM L2 A EANE Ao N B33 o] #3fjodo] A

gl FHFE A 100mlE 23] AREFE L7 (Atomic Absorption
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‘Spectrophotometer, model : 6701F, Shimadzu, Japan)& CaE &4t}

9 R ascorbic acid #4& AF F 204 2 304 AEE AHIA &
Aol o] &3, B BAL 59 FYeA G 10g8 AH s #HEF F
3000rpme.& 10%3 ANEHs} AARL 0454m membrane filter:E
o3 & 10pLA F993o) HPLC(Shimadzu, RID-10A, Japan)9 RI detector,
column Shim-pack SCR-10IN(79mm@ x 30cm)eZ 439 th(Jeong
5, 1998).

Ascorbic acid ¥4 57 Ao FYRA 4g¥ HFH 3 F 20gE 6%
HPO3 200ml¢} A 10,000rpme. 2 1087F w18 ¥ 3000rpmo.2 10837 ¢
AR ste] AANE 0454 m membrane filter® o 3}Hale] 10 LA 23] @&
FYsted HPLCE #4383tk HPLC(SPD-10AV)e & UV-detector
254nm= 893, columne 4 Bondapak ™Cis(3.9mm@ x 30cm)E EA 8%
S(Park &, 1997). R && 3034 3wkEsie] A R FFolr WA}

A sHdol B Ae BNz BEa.
A3d 43 9 nF

AEd BB Y 194 FAeFolM 1669nLkg Lhr', CaClz 0.1%
A2 7o) 1334nLkg hr'2 A Uehd W, CaCl; 0.3%9} 05% AT
dre FAEgT B o 1285 dAF] A oddd 24L& 3 2d
A AASA FAa3AR, 2 F Aol HojJd we} st A%
744 Mgz #AY] FASATE SEHEFL FHeE Bt CaCl #
T7F va dstew, A% 3 E @ASA #AEAr) o) FREHE A
o2 NA3 ZAhde AFE RAKFig D).
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Fig. 1. The effects of CaCly foliar application on the ethylene
production and respiration rate in red sweet-pepper
fruits during storage.

Vertical bars indicate standard errors.

AR o Caw EFH odEd HAS zaAAdn Bigoe glow
(Faust, 1974, Watada®} Massie, 1981), %3t Wills¥} Rigney(1979)x EntE
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Fig. 2. The effects of foliar application of CaCly on the Ca
content in leaves and red sweet-pepper fruits.

Vertical bars indicate standard errors.

frd Ca &3 Fx879 01%, 2 0.3% Tl Ca e olr)
A9 URAAT, 05%TolME 2% F718 Aoz UeldthFig. 2).
Chéour &(1990)2- E719 8 A CaCl, PN E &9¢ o Y3 =
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A Ca #Fol F7Hete £717F AASHAY AFFe] AFHYTR B2
st B AgdyE A7 FAUAM T T B HFo)M Ca FF
o] #A Y 22L& AAE AAY. 28U 03% °l8 FEoME FHF
gt A9 Hl£E Ca FFol Yeht 4oz CaCl Bt AR 0|5 & F7A
45 A A& CaAlg o] &dtd 22 FRAME 2 & HdyFo&
FAY & dxn AFAY FPNE EH A& AR AGd)

g %Fe FAY Bt Ca AYAM ZF F sucrose FHFH Wt SR
Btk Sucrose #FFE FAEFAAA 0.49%, CaCly 0.1%9 0.3% AN 7
Zt 0.89%¢< 090% & FAT Eo o 2ujgE w3koeu, CaClh 05% A&

2

ME 033%2 FAYT Ho B 281 glucose®t fructose &L
et CaCle He7 Aol ATkt Fol7h e, 49 FIF& o4
A& B hFig. 3). 3043 Mg 49 sucrose FFE A

G

2
B e

i, A gge FAHe T vE R0 =94tk Jeong F(1998)2 WEA)
Al CaCl® FWAMIES 2042 A% A3 FHz ®HoE CaCl M
oM F FEFol AZ7NT Tkl A FAHJGT R o, £ Dr]ofA
= A7 Fo FAE R2uE CaClh AHegldfddAM 7T ko] ZFrlsld
(Chung &, 1993; Chéour &, 1991), ¥ H¥ 23t fAlsgich. o)} 22
A3 Cad HEstd A Fol Fig. 19 23e 2ol 3F ¢ o @A
o] JAE] F FFe] o7 FAE HRoE AztE.
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Fig. 3. The effects of CaCly foliar application on the sugar
content in red sweet-pepper fruits during storage.

suc.; sucrose, glu.;glucose, fru.;,fructose, TS;total sugar

Ascorbic acid #%S FAHEF B AHgFdM w4 vehwoew, 20Y
A2l CaClz 0.3%°1 4 205.9mg/100g fresh wt.22 7}% =9t} 3097 A

ol

& #A9] ascorbic acid §FHL 20¢7F AAE HAHe FwrRoE Fzt 7

B

e %S e dokFig. 4. Kwon $(1999)L @323 Qolgk a4
Zg ool ol A F ascorbic acid #FE AMS A @) Froh
Ze AEFdA ¥ &% S Jeldttn B1ustg)en, Poovaiah(1986)& A}
ol A 4% ZeS FAsd AHAAE W@ dAzTF vle) ascorbic acid
ol o L7TMAE TR Buste B 4y AR wseu
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Fig. 4. The effects of CaClz foliar application on the ascorbic
acid content in red sweet-pepper fruits during storage.
Vertical bars indicate standard errors.

o &e FAHHFAA 860%22 wA e WA, CaCl 0.1%9A4
80.0%, CaCly 0.3%l1A 57.1% 1glx CaCly 05%°A 429%= P3| && o}
Bl CaCl A%/t 2&¢4E ARHE INE + e Aoz gy
tH(Fig. 5). AR7IF F Foe] AJNE F FFo] Holy 229 At 9
g R AAEE ARAIE MF & 8JER AFE IvHEl-Kazzaz
%, 1983; Sommer 5, 1973; Barnes®} Patchett, 1976; Huber, 1983, 1984). o]
#1g Ry #HAE A B Fol Ca ArE olE&HIALH,
Chéour 5(1990, 1991)2 CaCL& %7 8 d AWUAE F 4T AZE 4
o sl gsgo] A Ayt FASA AAHUAGL B on, Chung
5(1993) % "7l A CaCl® HHAINIG ZA3 H23 A2oA Rt Ast
7t Aol AA7NLE AFAL F7 AAT R Husigin 2 AN E
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o] 4ol A FAAUL Ca AL AEHe HAVEAE AFAA

ol AR E5E Fu 4¥AR oy Cazt HFF o He A%

o)

FAlell Zggoka 3 o™ (Fergusonit  Drgbak, 1988), &  Glennd}
Poovaish(1990)% M XEH 9] polyuronided] 71888 oAsr 7144 =€)
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Fig. 5. The effects of CaCly foliar application on the deéay
occurrence in red sweet-pepper fruits during storage.
Vertical bars indicate standard errors.

ol o] ATA AFHEL FAAI Y] & CaChel AHAME 5F @
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AR L FgnFE A F ZeAgste] A FA (A F 309)

A48 A3 9%

FdunFe AZAL FEAIN7 A8 FHH CaCl®s dWAMIst ¢
& 3 Aey 54, #4498 € AZAEE 2AAY. FEaFE CaCly 3
Al e B4 FE] AAE YR, AR 794 AYFEdd
AARel KA. CaCl Hel¥F g3 FA4dd] #FE Ca FFL FAHYT
Bot S8k CaCh e ¥ 7 %L Ca ¥:7F ¥&55F sucrose &
gol ;A fAGdAo AF FFL A A7k ;e Y AY F
30¥l & sucrose ¥ Fol FA3ATE.  Ascorbic acid F#FE FA¥T Rmr}

%3t Frkste Aoz yEwon, 359 AFE FdunFe Fed Cad ¥
E7F golASE FHgo] AsA FAAFHAT. o] BFHAA CaCl: A

YT EE 03~05% WA & 3Fdd guAnsd AZE ® FEE
FEANZ & dvtn A
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Fgatol Ayo] tpgaA BEE dow, FF w3l
&, A8 AE § AL B wE oy
Al 54 - o] &3 AvH(Ohta, 1960, 1962, Saga, 1970; Schoch, 1972; Jeong
S, 1995). G1FE 38 - 5 AEEA sEre SAHNME FF wi)
i Aol AARE, st F 50dAolA A&yt we WE, FAr)dE A
& Y, o Fol A ] detalr] mEdd HAel HHanAE 659

o] g Eol Auld ool wWri(Jeong T, 1994, 1995, Han % 1996).

Ba) Fakel anldol Wi Trksn A FNM FAse] YA Be)
@ AmMBGoz Aste] Aol olfy] wWie]l Mg FE/o FEY &

A= Aggol s e Aol wpgkzlslvln Azhg ),

AF I AEERA 7T oA M WS A AAE v g
ofe] 23} 7keio) 9] WhHAY HulEFE Kol QAo &vlH glow, 423
Hojuf 4=8F 4~5C olgte] M2 Wz 313E olF AH nA F A
Do)t (Botrvtis cinerrea)oll o183 wkAlgo] o Ao 4z v}

(Salunkhe®t Desai, 1984). 5159 q#o] 3k by FE53E FAow ¢
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B A7 QAN (Yang® Lee, 1997), F3%0] U@ AT B3g AHo)
oo # ATE uEe AFE A% NEATRA SA(EST, A4 D A
), AFEE 2 A7\l BE 42 54 L FAWsE 2ASAY,

A24 Alg 9 94y

FAEFL SP1R(F FFZH)S 19984 790 A A1, 225
o fdeddr EFoz #3 Ausch #AS $rde =230 H45

R Hmag FEse 4L 4700 o 600g AEE Yol L7 A}
SET 742 5, 10T, 15C % 209 27 e] AAsHAM CO, ¥ CoHy
AAZE ST FAHL A £ 1, 3,5 7, 10, 15, 20, 25, 30, 40, 50
Ak COz B CoHy FHL Park 5(1997)9] wWiye] &

g
(o))
o
it
=2
N
N
.ﬂ}h
O.l..

skl FHA 3AZ el 7t2E AFAske] gas chromatography(GC, model
680D, B<AHe}, T)E o) 43Uk, COE oven £EE 150C, TCD &%
E 20008 891, CHsE oven 258 225C, FID &5 200C oA S &2
o2  FA43Arh Columne 60/80 carboxen-1000, 15 x 1/8 " SS(2.1mm
ID) (SUPELCO Inc,, USA)E AH&38t5ith. & ¥4 9 ascorbic acid #4&
#8510, 15 % 20T Aegruel AFstA 1, 3, 5 7, 10, 15, 20,
25, 30, 40 % 5094l Z+7Z 534 RAARE ojgayrt. B ENHS A 5
Mol FdF-ANM zhzh 5g¥ AAsd FF T 3000rpmoZ 10587 FAE
&g R YE 0454 m membrane filter2 3% 10414 23 Wz =
#3te] high performance liquid chromatography(HPLC)E B Mstgch o
42 HPLC(model : RID-10A, Shimadzu, Japan)] RI detector, column&
Shim-pack SCR-10IN(79mm¢ x 30cm)Z U9 2 w39 BMaq
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THJeong &, 1995). Capsaicinoids ¥4 < Jeong 5(1995)2] "Wye) =3}o)
5/ HHde WEArse] R4 F 400mge acetone 20mLe Al A1z}
5}

spectrophotometer, Hitachi, Japan) 246nmollA] ZA438l9t}l.  Ascorbic acid

ofl

2

flaskl €32 9  16AzF  FGF A o UV-&371(U-3210,
A& 5709 w3 FAREANM 4g¥ AH o] £ 2 Og< 6% HPOs; 200ml¢}
71 10,000rpm o2 1083+ vk4l 3 3,000rpm o2 10837 94 s I e e
& 0.454m membrane filter® o] 3}ale] 10xL¥ 23] w2 2935t HPLC
2 &4 0}92‘:]'(1331;‘1( 5, 1997). HPLC(model : SPD-10AV)e =AL
UVfdetectori &893, column® uBondapak MCis(39mmé x 30cm) o2
UV 254nm=z #4383t

Pl &e 247k 505k A gato] By Fo] Egolsl wAlEAY A o

Rl she 9 259,

A3d d3 9 nF

BEFE A5, %49 9 943 g0z H4e AL MAY =23
2 H%aE 5T 2 10T A% 1904 o Wmgkg e WA, Han

6.lmgkg hr'2 A7zt B¢ SvEA g2sUY 2En o9 @
Hode 15T 2 20C A% 196 24~3dmgke ' hr '8 A 797%) thx

rir
—

TIME ¥ owaA Hise F%E wATHFg 1),

AL BYFE AFzrlde A4, 543 @ Hew oz M)
=5 g9 Hede 65T 9 10ToAN 793 109 HuxE ey, 15T
ML 5U 7Y, BT 0T AFFAAE 50 744 Etn, LA
AZ 27158 AAM3 #iske 482 BY%Fig 2). Lin S(1993)e A =
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Fig. 5. The effect of storage temperature on the ascorbic acid content of
hot pepper fruits by harvest maturity.
Vertical bars indicate standard errors.
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Fig. 1. The effect of storage temperature and storage period on the respiration

rate depending on green mature fruit and red mature fruit.
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A54 dIAde] we FuF 2L FanF
o] exw E& B AgAe wAE

9

A1d A A

dditgd 53 T 3TF, F4E 59 AYPLES A&sy, o g
g AL A, F5F YAEY FAS AAIE 9o F 5 Yot
(Sacher, 1973). Ishii®} Okubo(1984)= AlF x| ¢ @59 o@d&Am ¢

x99 9 Aol Bas

rir

&E7} e waA APE7] o
Fol £85A duste Aol FRIFA Yt Ishii® Shinbori(1988a)9)
ofshd oAl elst ol AW FH EAbo] wEA AYHI| uio 8 ¥
ZhEA &7 Ay d et i, 53 9r)&o] & A7dE quAest
FToslthi Atk Yang® Lee(1997)% E:39 A% % 1T ¢ 4CoA
v AR Fdol UEy AZAe] AAEUAAL, 10TANE AL
ol AE vehuA] ke s

diAels daitEe &4 i) A% A, dEAA o
WAe 7t AUAA ke B9y duAg Azle] AW s WA
o] Yt A FHAIL okrlE 4= vk, aglm gukH o duxd o oy
aviel 2EE Yol AAAZ Ad vhgo] wrEslr] wWEe sHAUR7HR|
88 YAHA F& FHdAM ZaEE A FF Ao wEA o
2E & o Wzhe Ag 9wE "est o

i
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Fol A4AE AFANIN Aste] zZzte]
01]\@9~£zia]oﬂ mEe oo We Eoo B4E 5F Y ojPa w4 -9
g

&8 2ASHY dy¥AEYE AE JxAE Adix Y

e
e
4
;
FI‘F
ofk
=l
el
posh
(B opi
a!)
[
N
O

LFE HIZAF(EH FEIR) F dnFE Folo)2(BTAKI seed,
Japan)& 2000 449 ZQAdsn F &5 vde$2oA Bauste 3

27191 849 34l F&a AP olgsHrt. FuF Y FduFo oy
AAE st FHA FAN(44em x 22em x 32cm)ell ¢F 15kg¥ Wi uld
2 dHste &e&719 £5E 1T, 3C 9 5T 24391, gaxts AL
(F 26C)oA wmmaAet, A A zte] EFLWBE ZAH37) e} data
acquisition system(DBK 19, 10 tech & Ts 16, RTD Co., USA)S #£3}¢]
o 2EAAME FAUE, 284 FU4Y A8, T WE 297 9
R A7 WR F 53l 47 AAEela, Azt 2570 data® ol 244]

it

4z
W

¢ 2xdEE FAGAT. dYAAE 600 x 500 x 500mm THF 9

N
off

150L9] Z A F24 A&7 (LTI-601SD, EYELA, Japan)® £2: 15m/sol
A AANBET. 449 Wz 24X HPYF AFLEQ 7TCAN &
% 2 gdd G SHFAG. FH LS JeongH Park 5200009
of #3}d gas chromatography(GC, model 680D, %178} )8 o] L3lo
COzx= oven €% & 150C, TCD €% & 200CE 33, C:HaE oven 258
225C, FID £%& 200ColA <&2o2 05mLA FUsod ZAsQch
Column2 60/80 carboxen-1000, 15" x 1/8” SS(2.1lmm ID) (SUPELCO Inc.,
USA)E AMg-stA
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Fu% 0 Funie duexd e a1 7] fad 1T, 3C 2
5ColA 24417+ FF A¥Ag F 2 - 34571 (BR-590H/S, Fisons P/C,
UKWY €% 8 $58 27 7C 0 RH0E3%Z 2Hste] 30U3 A%
Aok RAT 2ARE AeARI, BANL Fgol WAH L HAo] 2
pase BEa.

Fn% 9 Funie dquAz AQd WE Eiges nrl 956 3C
9 5CAA 24AZ, 20403 B UAZ B WA F e A A
Aol wolng 2T

?l.

Py
tio

A3d A3t Hd nF

a3 quRee 194 A3 F i 1ToA #aLxrt 3T, 3T
el A 4C, 5T o ¥atelX 6CE eERHA 2443 B¢ A& 489
= B o] Aol AR} E HFAEE dnddE TdstA Ea v
A2oAe] FALEE Yrler Hrh 1~2T AE Ao i
SEE oF 14A1 BAF 1T oY 2359 n s vh(Fig. ).

FanFo duyAes 2043 A% F din 1CAAN A= 27T,
3C 2 5T duznase FAEIA =Estd i, Addas F2o s
Bk ¢ 16T A&E &A Jelgoh(Fig. 2). Ishii®t Shinbori(1988a)e] ol &t
R duyeze AYEFAYYel /g H@em, 2T WEAN ods

25/ A3 F 27CAA 4T AEZAXN H74F 4 tkn ek 2y
31 Ishii®t Okubo(1984)= & 3Alel e AdE AAUe ER2x7 97
Hop @gkAlw, 2 Fo) 2EAEH tEol AU FALEs 97 m}

1~15TH v F7Hd0n st £ AFAME st gu 3

g
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Fig. 1. The effects of several pre-cooling temperatures of red pepper fruits

on fruit temperature change. RT: room temperature, In cham: Inner
chamber, Inner F: Inner fruit, Inner B: Inner box, Out B: Qut box.
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ALEE A4 A% 29 1~-2C AE =4 Yy FAR d3s o
Atk 2EU BSEFE 27 A4TAATL, 19 FolE 2~4CT7A AL
o] F&dt HAENANE THFFA wet Fole & 4 UthUshii®h Okubo,
1984). el ¥ %9 AAUFY kv 878 x| w2

>

EgEAedE 27an JH iR 2 B39 ErE v =¥ Sk
golxe AL B & led, ot HAAAAN BANE 5FL] o8
ehd Ageln Azdd.

olgal WARL Fude AS 1T dW¥LEolM 282nLkg  hrielglx)
W 7T AALEAE 432nLkg hrl® B UEhdTh ol ol due
Eot AFLEIHY B*%Eﬂ Ay Gl Be ¥, wEFo] oy 4y
ZFol Aol FARIAY. FEiFE FiaF Hu o EA 2AEA.

EEFFL 303 A 1T dyA el 59mgke hrilelded, ARLE

) 7CAE 117mgkg hr'2 2R Eqidh, 2El: 3C 2 5C oW

1T AZLEdA ta ¥%m, ALdME 394mgke hr 'o] QA T,
7CNME 136mgkg 'hr '2 @ABA ke

FHaEE 1T WP 7.7mgkg Lhr oA, 7C AFLEANME=
163mgkg 'hr'® 29 F$aAt. 28m 3T R 5C d¥AE Fn3g
FAE AT, ALdAME 510mgkg hr'® EAW,  7CAAME
156mgkg 'hr '2 BAEA F28QTHFig. 3). Choi $(200D)& HAaweE
& 5ColA 1647 A F 20 o]53A +8FYe Lo HFE AR
g g o 30% o, COxx 29AE A EA3 Rog Hus,
2otk o5 1T, 3T % 5CAdAAME v, A%2%2Q 7C
A= o]Fstd EF E NEY WAl FUhelaL, B SEWMEHo] Ay
& A 3] S7tetel A dAWeREE A9 F ASFH} SAHA G2, S
ol Wi TEFFo LAsk] ¥ MU HEstctn Az,
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Fig. 3. The effects of storage at 7C after several pre-cooling

temperatures on the ethylene production and respiration rate of

red pepper and sweet pepper.

RT: room temperature(about 26°C).

Vertical bars indicate standard errors.
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drd wE FA&e Fafe AL FddoME 328%, 1'CAA
20.2%, 3T R 5TCME o 85%2 FAFSIA L, Fanie] F$ Foyo)n
67.5%, 1ColM 545%, 3TM 457% 18]3 5CNA 254%2 ebgtoh(Fig.
4).

a

Yang3 Lee(1997)0] ojobel E1%8 £Eol B Aegs) 242 B3
& Az 1CAME AP 39AREY Jeys] Azsied 1590 A ®
AN SAHQT, 4T AN HE 50% F= FAHAL, 10CANE A
g ol AFNEL As FANA Yhee wustdh B ATA
T %1% 3C ¥ 5C Boe 1T, FadufdAEs 5C BuE 1T 2 3T
AalolA Falgol kA dehkidl, o)Re dunee 28t AUHA @
of AeAsrst wAse] Age) Wojxl Avetn AzEd,

Fage Ruee FqyAHelA o 56%, 24417 Ha TN ok 40%,
3AZE AFeNA 30% AT st Y LEst Do) A5 R mitE
AFHPA L, dWLED Aoje QU  Tauds Foysalda o
52% FoBtAIL, 3T 24A3F Mo A 359%, 29AZkel A 476% 11
34A O 595%2 HAejAzte] Ao AFE AAsA Zrles AL B

rln

rlo

o 2y 5T 24A oA 7.7%, 290417 2 34A1 kel A 24% & 3C Rt
AA A 28U THFig. 5).

Lin §(1993)2 3nFE 1T AR A48 54U 99 pittingo) A
Z 3YANE Jelnn, 3FF ¢ oEd BAFe] FHE FrsAA T,
13T A& pitting el A3 dehba ggton sFFL A7 U
of MM ZAsUR, dEde AP 3dUx dAHoR FJ F Faun
stk B AT daeM FgundFe A 3CoM Azl Azke] Ao
AFE Fua dgo] FASA FHd B9, 5Tl s dojA$LE Hase
S BArh
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Fig. 4. The effects of several pre-cooling temperatures of red
pepper and sweet pepper on decay occurrence.
RT: room temperature(about 26C)
Vertical bars indicate standard errors.

olelgt AN Fig. 494 T AL 1T 2 3CoA duxgsa
ALzt dAH Aol AU W] AUXA L A LoA

AN mdEE A&t o gol wAE e Rula d4o] Zrg Rog
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HzEc AL F4L QuAAT W FA YedA gt A3kl
Akl wel syiwoe)] FEHI, BARFo) By 4L BTk 18
2 FDF Boke FUndda A4 B Rugo]l g, I ol
FIF(822%) Brhe FUREQ05%)7F BHen e FRFFo &)
Foletx #Zgrhdata A2P),

olel AwtelM FnE: U Funie AF A duAs zdHom
443 Aoz Rusm, dYHA FniE 3~5C WYolA 34N, T
F 5ToA 24X 7 A =7} Agbetvta A zbgE

=

A48 Az Qo

FaF 2 FuF] ARPE AGAAN H5d e quAy ex
7 Fde 2R FA2ERY E 3F ¢ ddd 24 2 Roes
z2AEGT EnEe duAINAL 24N A9 FAE gun exn
HHALE7L o 1T 201, HA2Me Fad25E7 1~-2T B9 Fvuzk
T Ay 2xg FHLEY) FA Hede o 20470 R a, AL
e F20 9 15C wdth odgde Fu3e A9 1T oAy wrot
7C A2 =olA o 432nLkg  hr'7b Bol A& a8y 3C 2 5C
izl gl B Fe] BRI, FHLFANE FAEG AFL BTt
TEFE FFe A 1T diAz 2o 7C AFL2EdA 20 AE B
Z, 3C % 5C Cd¥AYgN i E:yd. agyd ALdAMe
394mgkg hr'® FRAL, 7CAME 136mgkg hr'® HASA BaEA
%4 FRAFAME {FAERL dYese] wWE RHge FaddiE
1TAA 202%, FQad s 1TGLS%) 2 3THUE7%)NN AL =43

fl
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A BASA F/AsAT. WA e Azl WE Rijge FTua

diAele] Azrt g AU, AP Alzko] 24A7F KhE 344
Tho M ek 209 ZAFHAL, JPLET Aol AT THIEE Foui
2 Bk 3T 2447 Hejel A o 16% #Asdm, Ao AojALE
AT Iy 5T 24AMzE Mol 7.7%, 29417 2 344 Zhel A

24% %2 3C B} #AA i
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A6Fd FiF R IHFY AR LE B

=71 #2d vA= 9F

FAWUZ ) & vAe Fad FAFadt. 1 FAME 259 FE9
#Av Hgedd AHE FAo 7EHe]x, FEE &5 e F9% &

8oz ALIHE AOZ HIAHRTHSharp, 1986, Shewfelt, 1986).
Platenius(1934)& ©315& RH 95~98%, A% 0TNA 40U3 4% A=
EAHRAL, 44CAME 30972, 10CAHM e 1697 FHol A€k 3%
ol Xue 5(1995)2 wivhy o] digle] RS FEEL) Al W
Soli, 2ap4 o o 7t AeF Wgg Fried, 53 o o
U d3kE S8t Aoy nustidn, =3} 388 EntEY 2oE AL
z70 % FREN] YF 2EY2g Hau, 24Hog "3?‘4%@“’]‘4 A
¥ AEEREL B4 FUHE fESUGT & agzm whgge

=

Aol N FREMe] Be Aol AFe] 22z F8ai, Yo o
=

)
op
2
2
K
o
3304
=
b
o

(¢

ofrt
|
[ 4]
o]
N
®

—
Lo}
QO
jo2]
g

thar st tHLownds %, 1993, 1994). Kim $(1982)& 159 43l Q&

HEb Ce A% 9 24 =30 9% ol4o] Zaddn Basgict. =

o ol 8FEE NEAF F2 o4H] AW, AR ANF WS

a

s
s
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TGt o) gHe Aol B, oJHF ojf = AuAE] uFo FH)
I ¥ vitamin C, capsaicin, @ 5 A& BA L7 FoREAM &
wid Fhsta Qv

525349 23 9 duFE AZY @ AP A2 AANE
e et B ¢ Fud @ F9nFE F4V)d &3 B¢ AA =
AdR D QN ARV B AAF Fae FEYE BE 7 '
AME E3A L322 AZFEE FUHIHo=
A e dig AL EuFE FALE dF R I(Yang Lee,
1997, 1998), £ 239 AFAA Fxo #F AFE v dHont

B AZdgMe Fud 2 Funded APe: ¢ AF= we A%

71 B ARWE 2 APAE HESE, ol EUE ¥R AZEE R A

A24d As L 8y

o

"R ER(EEEERE) R 'FAolA(B®TAKI seed, Japan)

ro

A EF
998'd 49 159 ¥ld shg2ufel] FH o] FAdgn F&Eel

A AMEg. AZeE 2 AFLEE7 2, ascorbic acid, FHEA 2L R4

wnd

e
—

2o MAE JFe By 95 AFLEE 5C, 10C, 15C ¥ 20C= A
A, AZEEE F4 005mme Zodd nHjd¥Ad AFIES ¥
1, FEAE B2Fso QuIPAE 283 AEI} Of 6613%, 80+3% B
BEt3%2 2AF AL F&7d AALAHXue F, 1995). F AL 3l
o FmEE AR 0,5 10,30 ¥ 409, 283 FAREE 0,5 10 2 302
¢ ARR 5749 FA FYFANA A7 5g8 AFHQ AF F 3000rpme

~ 108 -



21087 g4 Y%9 4A 9L 045 m membrane filter® o3 % 10uL
4 23] ¥tE F938} o high performance liquid chromatography(HPLC)E ¥
Maac. 2 ¥4& HPLC(model : RID-10A, Shimadzu, Japan)¢ RI
detector, column< Shim-pack SCR-10IN(7.9mm ¢ x 30cm)L 2 FA &4t
(Jeong %, 1995).

Ascorbic acid % B4 & F £ 87 FU ARE 19T 5g4 A3
dte] F 20g€ 6% HPOs 200mi¢t 7 @ A71(10,000rpm)2 1083t »haf
3,000rpmo. 2 1087 948 Yste 4 AL 045 m membrane filterZ
#Hate] 10pL¥ 23 REE FQldle] HPLCE EAstith(Park %, 2001).
HPLC(model : SPD-10AV)9] =L UV-detector 254nmZ &% 3, column
£y Bondapak ™MCis(3.9mm ¢ x 30cm)o.2 EA st}

AgE TFEAE 27 Askd £31FE AR 10, 20, 30, 40 2 509, 2
23 FEnFE 10, 20 2 30Ul A zARSGATE AZEAN e R

ZAbet7] et FaFe 10098 5097, $9aFE 5098 3093
2
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A3d d3 2@ g

U
ot
o
rlo
)

o)
o

F 1309 zo BAGlel AAFE 65%TAME A 10
A7A & FEo] Frhske AFE HA:, 20T 665%TAME 109
947%% 7}3 B%iL, olFdE AAMHLE F 1% AR 23U 2
2la1 95%9 mFTAME AF/NL T T FFY e A9 gk F
Gue] 3 FHFE AFexd wel 15C 2 20THAE 80% 2 96% A%
AA A% Aol ¥ 1% W2 Frte g J#AEAT. AGFERAAM=
95% Bt 80% AFAA tha EA vEWR, 5T AT BEF AT
3099 oF 1% AE AU (Fig. 1). Xue 5(199%6c)L viujtfol A 2l
22> vhue) A9 sucrose, fructose ¥ glucose B5F 59F HU} Z7}8Ho
7~8dell Hulgel =28 F ZAAsAa, F579 AgdMe BEHAE
kA wl, AFpolA Ao 4t dsivkn vk a2 WAaaWE
Aol Al Mgzzle 7 FTFe] th FUG F Faddes Husk dd
(Yeoung %, 1996; Jeong %5, 1998). ¥ oM x FA13 AxE A=,

ol F AL FEAFAE HA AU TFA ¥ T AEEGE FA

fet
o
o
i
R
M
A

o W FEAR F S dAHoE FEAN AL
I A F oagTAME EFFe] Hu, HuAd EEHE Aol 4wl
i, AFFoME TEFFo] g1, 7| Hud =g@ g Fihde A
o] =9 #AAEY LEFEAHE FUHXue T, 1995 1996a, 1996b). u}e}
A AFEFAME TFF) FuHes Au, &dsA APH7] g g T
AEFo] AgT Huis & ez gad.

% 313¢] ascorbic acid %<& F8F U= 2199mg/100g fresh wt.2 1}

Elwtar, A Av|zte]l FEHE AlHQ 090 s AF2E B FEL A7} 4

A
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5C Hgt pepper 5T Sweet pepper

Sugar content (%)
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Fig. 1. Effect of storage temperature and relative humidity on the sugar
content of red hot pepper and sweet pepper fruits.
Vertical bars represent standard errors.
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ottt & AFLEI wI(U5C ¢ 200), 57 RoW(65%) #Aart
WA daE We, AFLesrt Ga6ET 2 100), FE EoWE0% %
9%%) PAste F3E& BAth F9n39 ascorbic acid FFE FHFA
= 2209mg/100g fresh wt.2 VEIRR, AFLE 2 Zxd FARR AH
YA AFEFE 80% R 95% F Ay TIrol] FARSHA MAFxvIRG o
50~70mg/100g fresh wt. A% #Ade ZFES BAY 283 AFEE7)
e 90% AFeIM B wYTHFig. 2. Park $200DE Fams Ago|
A 208 AFRTE 309 AR tA FAEGs ¥k 283 Park %
(1997)& d@AAFGANA AFz7)6 i F713 R AAFF A 450l
AR wdolal, A 12558 MA8 #AAhse 2FS 2z 3%
o B ATFddAe AFZRE AS Hise AYE Bied, o 1

Fu FaaFe] A¥e 5719 AFSAYL A7 FEHEU7) R

AgFAN Baste 457 Bged, AaTld 2Eol Eob Bast @
e Aoz #xAY.

Fazd 43717 B9 FFEUE AFLEsF Bu5C 2 20C), A%
SE7F wom(65%) AN WA 2T, AFSFE} BE 95% A
g7e 5C R 10CAMNE AP B¢ FEFANY 5% oWz A,
15C 2 20TAME A 30U 5%l 271U FRIFE 0% S %
79 5CAME 5% oW FAHAL, 6% SEFANE FFEA0] A
717t Bt 5% o] e $X5HUcHFig. 3).. Lownds S(1994)e $R&Ae
£30) wel Jolaty, AFLES & ARTHE 2 Aol Wy HPO

, SREAWAE HYEPA o8 BT ¢ Aoy HYT Xue
(1996a)ell )3l EnlEL FHFRAgo] AAHe= Hu, A 12dd nF
TOIG)ANMNE HAA T, A& TF63%)NNE FEVAN 5% WG 0
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Fig. 2. Effect of storage temperature and relative humidity on the

ascorbic acid of red hot pepper and sweet pepper fruits,

Vertical bars represent standard errors.
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|, Lol TFURE 5%0 9 d&E nEToA 8Y, AgTAME 12
oYt AT B AFN FZEAol £U AFZANNE TuuE v
O FaFda maA Bisided, ol F13®22%) 2 Funs
(90.2%6) kAo R Fo] t27] WEolgtn F&Ark(data A, 1)
F&Aol 5% ool fxF Aol

e
T
)
(o3
fu
L)
o
i
flo
2
o
R
Y
oft
ro
°1N
If)

JEh FEAe dsts st aeg $a3 2 Inuie A9E
°F 10% A% FEo] SASoR Iy Hon: xd o] YA Yo} A
Foll Bt #d 24 FFEn ddga YzhEg.

FaFe Ruge AYer @ ARFESF oW HAPo] @

A ¢
£HE Aoz velgrh 5T9 65%7FoME 10% A% Rag wdd 80%

2

2 95% Tl A o 22% HE RAMEQL, 5C Ao 10C B oA E)
283 15T 92 20T AZ LA Agswe BAYC) o 50~80% o A4
Aol FEHAT. TUIEE 5Tl 6% T ME 20%, 80% 2 95% ol
A 30% = FoE A, 10C AFRTGE 2~3% A% =34kl 2@ 15T
R 20TAME AFFEet #Af) 50~%% A= Haso] a3 Bl B
AH e JEst Wik (Fig. 4).
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Fig. 4. Effect of storage temperature and relative
humidity on the decay occurrence of red hot
pepper (50 days storage) and sweet pepper
(30 days storage) fruits.

Vertical bars represent standard errors.
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Lownds %(1994)& Capsicum A% 9% Z & Zu|dBAo XAs}
14497 A9, A% &8 F2330 Aole da Ay, ¥y

Aol Wol AFGE Zvd FA¥HL Y. wiyu, EnE, Qo] 72,

£

F 5 uFT 2o AT Axel dsrt wazA Agdcn 3N
(Xue's, 1995, 1996a, 1996b, 1996c). el&d AFAE AFTFolAs AFA el
AAdks AL 9njdt. 28]3 Pantastico(1975)¢) wEawW EaiE
7.2C, RH 85~90% A AAstd 3~553 A #e) 7p%38l5, FndkE b
6~7.2C, RH 90~95%°1 A AAsw 25 4% HFo] 7Hgsirta 3t

2 AFeA ngFT Boke AFFAA AFge] FA Vet AurEHe
AAE dded), )AL AFTIAME AV AFFLEN FHo] Wy o)
AgT Boe F287] wEad qgde] dad Aoz gagn. o9 2

of Fm& P FumF $A7 9V F34E FHom AR A3 AR

SEE 5~10C, #EE 05% WelE AW BAY YRS A7 F
e AFHE FAY F AW, Fihg AAE A% ATE AFo o AR
HojA o} & Rolt},

A4d 43} 9

FTix " FHdaFE Aol AFLE R FrEE

_;1

& Ayvs ¢
AAge B Ade gy 2ok 3 §FL Fuie AL APLEI &
i, =7 2ol A 10974 7 ko] Frbste AEsE EdAwl, A
F57F o WMEHAES Wt FEnsFE F oME BF A% 5971
71 oS #asvh Ascorbic acid e HAALEI BR(15C 2
20C), =7} QoW (65%) #a7F WA Ayhy vd, P v GuGe
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H 10C), %71 2o B0% % 95%) F#ste d4S Y. SFEA

&gl A AZXEZF #RUBT H 200), AX

sy

E7h RO W65%) FF
Edol @A FAHAL, AFEET ¥ 6% AFlNE AFLEd]
AR FHEAo] nlgek. AT PAL FRIAFNNE FAE 4D
& BT R gge FuFe A ALAF @ AGTANE oF 15%
AR W, REAF R nEPAME of 50~80% o4 FEHaAUT Fu

e ARLEZL 209 AEES #ARl 50~95% HAE Fuso] Tu
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A7F FnF ALAY F R f¥LE
7t Ed WAE 4P

Fo] HetakA] gow weA gelAa, dxd JHdAe A 22 g
F7b 7hEsE I, Aeae F8E 4EAlA pittinge]l A4 ® tH(Salunkhe 2}
Desai, 1984). te]i Awjg oz AAE wf 44~72CHAA 1~247 5%
5% Az fX3W Al A GX, 10T ojde Lo HalA =
A FeE F/hAIZY5L ek Pantastico $(1975)0] osbd EmGE
72T Foiss 85~90%N M= 3~5F3F Aol sl%dta, FadE 56~
72T AUEFE 90~95%AMA = 2545 AFo] 7Hssttk 8k Ning
5(1992)& AF2EE 5CoA 20TE HEAFH 20THA 55 Fo| LR
Bl 20TolM A Aa sFFeo] Z2ston, ALAdas we e 20TE
SEE A W dzxyrog sFwo] Bra s, olEd Aie
ALEAE F FEARANM 2=zt w - WzElA 2Este FA9
#48 Astg Q@ FuFo] Ao dElME Auir)zk F CaCle 949
Aul, CAAZ, a8l ARZLE G BF AT IdB o) Fo)HH(Leedt
Jeong, 2001; Park %, 2000; Park 5, 2001). o]9} 7ol Fidel A @
& AT AGY ATl 4P Fu APHAAAG, AF T A Fo] FFA

4 g AZAEY S4E HA2gE] A E FEEA df Fasign
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Aztgct B QFe TuFE 937 B ALAF T R HELE
AP wW A EAF FAWU v Jge THEY §ELE 9
SE7)17b0) 3l HAE3YT

A2d As 2 ¥y

FNEFTS @EFTEY '5F 23 E 20008 79 1599 ZLddgdn ®
£33 FH2AAA AT ¢8E F31FE 28 % 528 7C %
RH 93+3% AdA3ld & - FF7(BR-59H/S, Fisons P/C, UK)el 307t
AgaAct. FEZE WE AP T3 A3 EAHY FAdwzg ¢
otrz] sl 7C, 10T, 13T, 15C R H2(F 20T oDl A3 HA
COgz, CeHi 2F, ascorbic acid, capsaicinoid 3% 2 R &L ZRAFH
CO: ¥ GHy 33L& 1Y 402 543 AN T, ARENLS 7 g £
5AE AN A8E AHAste EAsA,

CO; 2 CoHy &42 Park 5(200008 o] 3l gas chromatography
(GC, model 680D, ¥<1#3, =iHE o]83d COx oven 2% 150T %}
TCD &% 200C2 33, CHse& oven €% 225Cs FID &% 200C oA
& or A3, Columne 60/80 carboxen-1000, 15 x 1/8”° SS
(2.1mm ID) (SUPELCO Inc., USA)E A}-83}5tt.

T BYe 5 #Hde FERAAN A 5g¥ AFHE AF F 3,000rpm
o2 1083 dAEdsty 44 AE 0454 m membrane filter2 3 & 104
L# 23] whE F9)8}o) high performance liquid chromatography(HPLC)E
48499 94 242 HPLC(model: RID-10A, Shimadzu, Japan)® RI
detector, column< Shim-pack SCR-10IN(79mm¢ x 30cm)oz Aot
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(Jeong &, 1995).
Ascorbic acid ¥4]& 57] A9 FohRolA 4g¥ F 20ge NFH sl 6%

d_g

HPO3 200mLo] 23 10,000rpm 2 1083k k] 3 3,000rpmo. 2 1083

J

AR sto]l 44 NBE 0454 m membrane filter2 of#3to] 10 L4 23]
Z9se HPLCE #48%c.  HPLC(model : SPD-10AV)e] 27
UV-detector 254nm& &% I, columne u Bondapak ' MCis(3.9mm¢ x 30cm)
oz #4438 vHPark 5, 2000).

Capsaicinoids #4& Jeong 5(1995)2] Wyl F3le 579 A& IF
Azsle] B F 400mg S acetone 20mlet A 42} flaskol Wit ¢

=

16717 B¢b Agskc B
Hitachi, Japan) 246nmdlA ZA& e} Fuj&L 5084 ztzte] n9 #%
2o 1047 A% & e @ HJARE FFolr} HAH Fujz 3}

Za o)

L UV-E37)(U-3210, spectrophotometer,

A3d a3 R nF

FELE WE 5FFL AR 199 444 134mgkg Lhr', 15CAA
ld4mgkg "hr', 13C % 10T 77mgkg 'hrielQ:, 7CoAME
Silmgkg 'hr'g £E7 W& #AE F2sg B3 HdME A%
297 3Bb6mgkg 'hr's F48) Ao B £FF0) FAHU CHy
WS AL( 20C W)l A 196l 11xLkghr!, 2%¢&
24uLkg "hr'g 20 o]4 Zstalrist 39 olF o 12xLkg 'hr'2 #3
3 Zade AL vedo. 15CeAME 09xLke 'hr 2 AR 397
A% 7184, 7C, 10C R 13CoAE M 19 05~07xLkg "hr'2
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AN AEg HAthFig. 1). Ning $(1992)& AR LEE 5C AAF & 9
0CE AsA7I" 20CHA AL AF A sF ekl SASS 3 3k

393 52 A IFEHL 57 R Fo] AAHYAY, 0T 5TAAN =

50

—— 7C ---&--10TC

40 | -@-13C --e-15T
s

Respiration rate
(CO2 mg.kg™ ' .hr™")

C2Ha production
(uL.kg . ™)

Days after storage

Fig. 1. Effect of shelf temperature on respiration rate
and ethylene production during simulated marketing
period after 30 days storage at 7TC.
RT; room temperature (about 207TC).
Vertical bars represent standard errors.
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A g Fo) o FrMgvhi 3%tk Choi F(200D)2 WAAWES
5CAA 159UzF A% F 2o o]Fad 5T AAF AR CoHeE ©
30% o4, COe 7THAE A WAY Aoz musUTh  Mattood
White(1991)=  olda A9l FFdAlel JA¥E  1-aminocyclopropane-1-
carboxylic acidellA] o€ ez d&H e HH& Fusles ANl A2
242 AA43 4 AAZ ddn A ole) ol AF ¥
71E9] AR LERY £& Zxd Fo)A HY ZFFT we £FF # o
Hdllo] o dAHo AEAE A E Ydor 28y mFEd 7]E

HAWA A FEAI7IE Aol viEHsgn AzZtdn. dityer

Aavlge] FAEEE 1I3CR AdAste] fojsted, AFE 21538 5
o

g
S

AT

el eEE 13C oludld §% % Bulse Aol AAY 43
o, |

% de) Wshe AFLEL ¥ &4 sucrose FFol TCAAE 10%4]
Ag, 13T o)l M Aweld pav e RAR, AY B 61%
sl tha Aadtt Aoz UehdrhFig. 2. ol¥¥ A% Pak §
(2000)#% Park (2001)9] R 319} {-A}skATt,

AgeEst wobdel wek @ gl i BasE A& FAU 438
de Bom AsRANE Aren AN W) dEd BE 3EoD

o Fart ol Aoz Azt
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Fig. 2. Effect of shelf temperature on the sugar content
of fresh red pepper fruit after 5 days of simulated
marketing. Fruits were stored at 7C for 30 days
before marketing. RT; room temperature (about 20°C).
Vertical bars represent standard errors.

Capsaicinoid §#-2 7C Aol AEZFY 0.13% dry wt.o]m, Yoz
Aol M= < 016% dry wt.E A% & 2xWslo] mE capsaicinoid
FgFel Aole Ao UATHFig. 3). 19 #eo] =Wl W& capsaicinoid
ko) A2 2o)7 itk AL capsaicinoid®] 337 RE 324 methyl
718 ZE3 917] W Ee A= =AY Dol 7A%EH capsaicinoid 7}
FHEEo A2 F A /5L YARAY, 20T oo AFLEAME F
E = 4ol niold dietn Jzeo
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Fig. 3. Effect of shelf temperature on the capsaicinoids content
of fresh red pepper fruit after 5 days of simulated
marketing. Fruits were stored at 7C for 30 days
before marketing. RT; room temperature (about 20°C).

Vertical bars represent standard errors.

Ascorbic acid 32 A& 7C, 13C 2 15ColA < 230mg/100g fresh
wt2 FAHASL, 15C % ALolA = o 210me/100g fresh wt.2 a3t
Ages B} F5257F oW ascorbic acid &S tha 7489 vHFig.
4). LFE COr A e A ¥, §FA 33, ascorbic acid %3]

o] dAFEY. Ishii® Okubo(1984)F= A& X 3831 9= ascorbic acid

ot

Fe FHFA oY AR vy A AV wEA APgEctn &
k. Ishii® Shinbori(1988)el ©3t¥ #F-& A4S W AFLEs} =
#o] ascorbic acid §#Fe] #Za&Es wmacn k. ol o] HFF o)
A A Fo 2xe 3% 2WY BAE KA82 Q&9 ascorbic acid

FgE s FFN #Ysol Haste Aoz Aztdr
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Fig. 4. Effect of shelf temperature on the ascorbic acid content
of fresh red pepper fruit after 5 days of simulated
marketing. Fruits were stored at 7C for 30 days
before marketing. RT; room temperature (about 20C).
Vertical bars represent standard errors.

Buge AFLE 13C ojatel SEME BAHA Qdou, 15TAA
22.2%, AN T 688%E HEAF F 25E ¥ RoF OJFULT W 2
£7h Bobd4 g Rugol FANA F7SUAKFig. 5).

Ishii% Shinbori(1988) W7 ¥ 4LfEsd WE 52 A4
7 AYHs) AP AUES FEHTA B 10T oSz ALREE
o) vigasitin s,
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Fig. 5. Effect of shelf temperature on the decay occurrence
of fresh red pepper fruit after 5 days of simulated
marketing, Fruits were stored at 7C for 30 days
before marketing. RT; room temperature (about 20°C).

Vertical bars represent standard errors.
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A48 d3 Lo

FTIAFE S TCAA 309 A F Wexd BE Yy =4
I FAWUEE TR AZGAEY FEex R FEVIDA datd d7agd
o CHs 2AF 3 3FFL 10T ol WMedAe FA3d Zsigth
RAARTF 59 F A B FFE F 61% AR FELED 2ol 9™
o, sucrose §FFHE FEFLE7F 13T o)A u A& ALHE Falo
HE A AE AR Capsaicinoid 33 Wexizd & xolr) 9y
214, ascorbic acid ##&2 7Co AY F FEL=r AFL2E By o
FAGA Zaste AFE 299 AF F Hed wE Fy&e 13T o
9 FEZEAANE RAHA FAAT, 15CAAM 222%, AoA 688%=
7C A% F &7t ®oldT & Boge] FAA F/stdn. AL A
Fise AFEEE A YWoluA A FEAAC 39, 309 AFH
FAFE FELE 13C °)FeA 109 ol #ujst Aol 8T,
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A 8 G AEA Art anFx R dause

Ad A A
139 ol §HHE A4 B
= F2 gusied ol gdth mF % Badi o AAE s} 7|
&

o= 7tA®E Al Fd] wa, AFE wo wel AibFe] Bitd

= Azkel Basiu T4 ola Ha8E gl g,

EE 4o ethyleneo] WAl Eo] 3Ae] Fao) EAEE 37 s Ao
2 RaEdh(Kwack¥ Chung, 1975). °olE 7138 EvlEE 7 A 58319

Aol de BAS duE FholA dEdS Aste] F&HERsE vE
o] /W= G (Watada 5, 1976; Hyodo, 1977, McGlasson, 1985). Z1#{L} o
dale HdE waAg S5 AZAE FANE e WAsD Qo
AEol g FHAd wel Fog a7de AEELz oY (And} Paull, 1990;
Kader, 1985; Sherman, 1985; Reid, 1985).

a9 duFE AG3te] FAvlel £5% EHoz AMAgT A
ol tFstA M=ol F371Q 12988 19 Atolo &3t7 7hEsA ¥
At Park 5, 2000; Jeong3} Park, 2000; Lee$t Jeong, 2001; Lee®} Jeong,
2001; Park %, 2001; Park %, 2001).
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g ATldE A9 HAS 545 AN P R LEA e
o 8 FNE FANIR, ol AP B YRWAHE PFELA A
At

A2A Ag @ 9y

TAEFE FRIFE F5FH) € ‘wololx duF(BTAKI seed,
Japan)& ol &3tth 20001 7Y 20Ul ALy FEE FE2400A
AvetRda, Ay dAMgez FAdAQusld, B3 19 F
At 50% FAMAE FH3te] 45L YH L) nHEE 507, dnFE 30
FE Wi, BF dEd 7128 FA8, 05ppm 2 Sppme A st 7C
13C R A2(%F 26C)l FHAM A 42}A (Minolta CR-300, Japan)& ©]&
3o AANFEE SAHYT. FE 2L ascorbic acid FAHL 9ate nZE=
LA A 0YF, enFE BYH Ay 2594 2 By 239
Capsaicinoids® +¥&%2d3 g 3040 EAstAct. 9 B4 27t 10g4
AHAstd  2AF F 3000mmeE 1083 AR AL 0454m
membrane filter2 3 ¥ 10414 F<3le] HPLC(Shimadzu, RID-10A, Japan)

J\}l

9] RI detector, columne Shim-pack SCR-10IN(79mm@ x 30cm)Z 93 2
v gAFE FA8tl.  Ascorbic acid #4]& HPLC(SPD-10AV)9] UV detector,
column zBondapak'"Cis(39mm®@ x 30cm)E £} 8t thPark 5, 2001).

HNE odd ANy F AFAHES B8] ke 28, 05ppm 2
Sppm< 247k AE g EFYNEA uld X6 Wol 7C, 13C ¥ H&
(%F 26C)ol AR ¥ nFE 35Y, dude 25900 FHEA7 ALY
B}do] B AL 4G zAsle R kst Albstglo



A3d 43 2 2@

48gAle M%) LFE Hunter a gho) 425011, 309 Fol= 521
Pe2 AA20 $FF Ao YR, A4v)E 1-34E He 12g 4
gate] AL AP W LA FEI Ao AYHR FE RO
Jehgt, FUniE $8949 Hunter a 3 28201901, 308 Fol=
34z Aol AW ek AAAYT. 2T LA Ad B F
NEQL AAA HFig. 1. And Paull(1990)& shzbo} o] ofg
AL AP AW wdMow WA FHo FAHYSL HUT
McGlasson(1985) EvtE S A A7F £AHNASE BHuge, agy B
A7 AN 2% 9 wvaiel Nyl £t oA A YA,
AEole JFe MAA P} nF D wRE HYN2E FHRER0)
2AQ ANRY BviEe] 4aN2E Pmas FNNL AREG Hag
ol thzy] WEeleta RuEL, AFo] odUo] M) uwe G2A
Sah=xo] @ dFE WU AR glolok s

S nFe) G Fue HA70)A 67%, AEINM 69%2 ek
3, A% QM E 55% e, Z#u o2 AeBEs} & Sppm A
GFAME o 1% ol ¥ Aadt: AL e, ©undel @ FFe &
Bae] H47]E 68
I, g N we ¢ $2e dgd 57 BAY AYLEs} Rod

B #Fe FasHe ez Jeldd(Fig. 2).

%, HA=71E 6.7%A 2, 30Y FAE 69%2 KA

ditd o BEvE, 35 9 dudE AEAdA gsEd 3 o) ¢
SH7L 5 7 #ggol Foksted, HHrld FERA HA 7 3 F3 o]
A E L, LS AYAY AFLE} goW 2FY FtE T PPl
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Oppm __0.50pm__ 5ppm

0 30
60
Red sweet pepper
50 |
[ Red
3 | erc 4
o o
> mi3C
&30
8
5 20
T
10 |
0
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0 .
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Days after treatment

Fig. 1. The effect of ethylene and temperature on the coloring
of red hot pepper and red sweet pepper fruits in mature

stage.

RT; room temperature(about 25C)
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e 8 'l B13C
. a8 Lwar
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Days after treatment

Fig. 2. The effect of ethylene and temperature on the sugar

content of red hot pepper and red sweet pepper fruits
in mature stage.

RT; room temperature(about 25C)
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F8/FAl 139 ascorbic acid FFE HA7)M 183.0mg/100g fresh
wt, H&71ME 2219mg/100g fresh wt.2 Ve, 309 A% ¥
223.1mg /100g fresh wt.2 YEFI, £ TN E & 200mg/100mg fresh
wt. AEQEY w8 g s=rt #AY AZLE BE&4E AGA
23 Aoz vebgrl, @339 ascorbic acid ¥ #FE 197.0mg/100g fresh
wt, A&7 2145mg/100g fresh wtolded, A&7lE= 0¥ Fo
162.1mg/100g fresh wt.2 A A #A255, 84 Mg $=7 =32, A
FeErt gow vEw CEFE dAsA fFades A¥FE BAHFig. 3).

Watada $(1976)2 ErtEE A{dAE2 st ASTARR
ascorbic acidg EA4% Ay vy Hos g&dda AR 3,
n&ao) AqaAE AP A FF R A= W o Aol UA
gh, AR eg Zadga sk B AFAAME A7 Ros $53d
A ascorbic acid &#o) E%L, HA7]9 Hdd AdEdAE AYWE W FF
o] Zraste A& Yeiie] V&Y Rudt FAEUT

1% 2 gnde B4 HUE2 FEY L e T4%E A 2
B v &g FANA o5 GAFe] B, AFAE AASA FaH Fa
2 4 Fdade A fEsA AEdGe 71 Bug & AL

ATH Park %, 2001; Jeong®} Park 2000).
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= 1 MRT
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o
o
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o

] i L

o
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Days after treatment

Fig. 3. The effect of ethylene and temperature on the ascorbic
acid content of red hot pepper and red sweet pepper
fruits in mature stage.

RT; room temperature(about 25C)
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T8FY HM7)9 capsaicinoids FHFL 0.27% dry wt, H&7lE 0.19%
dry wtolded), 3092 AZT F A&7)E 02% dry wt.o 2 e, of
g Hele A7y FA A 025% dry wt W2 FAME g
et i eh(Fig. 4). WA 13 2 d33E " M o3 ANE] B

B2 9 o nnsA wedcin AzheEc

0.4 7
- azc
2 #13C
a 031 | mAr
R
(2]
B D2
o)
c
‘©
g
2 0.1
o
O

0 ;
Color Red Red Oppm  0.5ppm  Sppm
0 ) 30

Days after treatment

Fig. 4. The effect of ethylene and temperature on the capsaicinoid
content of red hot pepper and red sweet pepper fruits in

mature stage.

RT; room temperature(about 25TC)

Heoe 158 5859 ogd HalE Rage AR FF} TAeT
7CAM HeaE 175%, A5 92%F AA7N 5 Hufgo] 3L i
R, H40E dgd AY3Ne A4S 05ppmel A 20.1%, Sppmel M 358% %
Bojgo]l FAs Z/HAL, AFLEI 2S5 E o] 9§ Rijge

w27 78 s,
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Decay occurrence(%)

Decay occurrence(%)

Fig

100
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Red hot pepper a7ze

E13TC
mRT

|
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Non-treatment Ethylene

concentration(ppm)

100
Red sweet pepper [J7T
80 I #13°C
BRT

60 |
40
20
0 .
Non-treatment Ethylene
concentration{ppm)

. 5. The effects of ethylene and temperature on the decay

occurrence of red hot pepper and red sweet pepper

fruits in mature stage.

RT; room temperature(about 25C)
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Bn3E BHEF 7CAAN 235%, A&AHE 189%E UERAD, 4w
ddl AgF A4 HAH 05ppmel A 31.5%, Sppmoll A 452% 2 743}
A Z789Y. 28z AFLE 2 odd $Ert 2L4E nENg wa
A Rolstdth(Fig. 5). o8& e A&dE H&H uoh X Fo] g
Aol ozt 7129 X 1 (Jeongd Park, 2000)9 YA st=d|, g
Aelol ols) FF P QA BAF] N&Hoz go| BAF R}
s AR Ao YT

oldel AR} FHstel B 33 ¥ dnie Hyle 859 o4
de Hshd A2 57 Qx, AEFS 2, AY B2 59 29
g 2y WEo) FHE £337] i dEA A A g R
v sittn BdEo

il

A48 A7 8%

2% 2 guFE A4V S¥oel 47 FE Y LExed Be 3
4% EHE B g8k AW AAE g g HAr)e 2F 2
wnds o"d Ao 98 H4¢ vehiE Hunter ‘2@l 93¢ ol

A gsti, 2=2& A A AHoA Hunter "a"gkel A dEwd. 7
gFe dEd MeEv: % AFLE AU A7I00 R we Fa
e A3 ey AdHeg Had FHdRge Wkt Ascorbic acid
FFe 23 R duF EF qEd 2 =AY o3 FAEA FAHU
3, 3132 7§ capsaicinoid ##HL oEA A R LA o5 T4
FAdRtE A4 A& tha ¥t azn A<FAE AP XY
€ o dEd FE R AFLEI ¥EFE FI&ol MEA JAYHAD, 1
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W), Colletotrichum(& A ¥)S ot} Ao AE Erwiniavt Pseudomona 53

e Aol oa Rl

2 AeAge AedE Bdn Pt He 49 A
Aol Fagolt s 4B o FEHE, ol FaFolut vl
NBE BRAT, AF A 2% Austel AFend AFELEL 48 A%
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A2d AF T WA A4
k)

He,
ok
o
el
1o
Mz
AL

7t Ag g ody

252 15C, 20T % 25TAH A4Pe W Y4 FEE PDAWA o

)

AR F A7IM A WY FAE G9A PDAMRA G AWulge BEA &
T SE A, WAL e @ A4S NFoE R & CBS A4S
FHSPHE 1). o] AHFEL PDAMA oA 25T 3

g8kt

7] gko] m@aH A}

g Ad 9 n@

CBSel ol#ste] FA4E 6719 WFL thge g9 2o}

E LAY 5 nFel

e A€

>

.

514

Strain

Gl |Botryosphaeria dothidea(Mong:Fr.)Ces&de Not

G3 |Fusarium subglutinans(Wollenweber&Reinking)Nelson et al.

G4 |Paecilomyces lilacinus(Thom)Samson

G5 |Alternaria alternata (Fries:Fries)von Keissler

G6 |Fusarium equiseti(Corda)Saccardo

G7 |Fusarium equiseti(Corda)Saccardo
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A3E AZEAT 4Fd AW

7t As 23y
W, 22 R I Fol AMEHAY EdeAM AFATEE By Alg
o] EY 3g& 93 FHF 20mLES W& § vortax Al H ERAHEI E

e FHTE ImL T F 10009 3)A st KBujA|o] loop2 ='4d FH 2
5T F2710A 39 =4 g F AT AgdAM dY colonyE thAl
KBuj Aol 231 wtEslol AdE Eagivt. 2E AT 30% glycerold
SR e dojA 70 CellA Bass A&3h

29 AT(150 Starin)& KB¥X] el A 25Co] FL7]elA 48A12F W] ¥a

¥ @Y colonyE #H3dtel KBYA v ImlLe] €0 & neagoesr AF
¥ eppendorf tubeol Wo] 24A17F F9F 35ColA PEAY S A o &
Brel-g 12000 x gol A 10&3 A& A7l & AA4g AHE3n. PDA
W xlo] 27 1em) AT PDA-plugE HES 3 4749 neagoz HF

¥ 8mm paper discE& PDA-plugollAl ¢F 25emAge] ¥& 5 Avdede 9
AEY A FF4g 1709 paper discel]l 2427 & T/ 4ANE 20xL
A FF AMA BT F27)dd B F A7 43 BFEA o] 2P
39 w8 Agstid

U. 43t 4 2@

48 23 ¥ 2 9 3% o] #FEE RHsidt. ®e@E AT strain®
£ 671 T zhz}h 39bEY AP GANES AR A B 394 R
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F npe} o] 12719 Mt strainEo] Zg A3 WS B (2¥ 1, A

B, C, D)

B2 Z4FAE U A BGAN Baw AF 25

dEWs | A o 4 8E AFLA +EA
1 AME 95 st 4/20/1999 o
2 A g nhe 4/20/1999 | RO
3 Sk 7 A 4/20/1999 | U E0 T
4 A A2 4/20/1999 B20-1
5 A 34 4/20/1999 B22
6 A Q14 4201009 | HZEIZSIEL
7 A 442 4/20/1999 | T T S
8 AR ) % 4/20/1999 | R LTS
9 RELY Ael 4/20/1999 | O PR S
10 AHEEA S 4/20/1999 K12-12 B12-1.2 G12
11 T 97 4/20/1999 | FU1E I 2 87123
12 e 55 4/20/1999 B21-2 G21-242
13 A7 85 Al FA 4/28/1999 K39-1,2 B39 $39-124 G39
14 785 2] A ) 4/98/1999 | K33-12 B33 $3333-1 GIB
15 B7 &5 v 4/28/1999 K38 S3838-1 G38-123
16 A FAA 7} 4/28/1999 Ki5-2 B35-2 $35 G35
17 23 =AM £e}x 4/28/1999 K37-12 B37-12 $37 G37
18 54 A€ & 4/28/1999 K34 B34 $34-12 GH
19 A4 FAe A 4/28/1999 |1 L2 S
20 2z 4347 kg 4/28/1999 K31 B3l $31 G31-1.2
21 £d €4 14 4/28/1999 K36-1 B36 $36 G36
29 oy chglm 2 YUE 4/28/1999 K32-1.2 B32 832 Ga2-1.2
23 4 n2d 2 5/5/1999 K49 B49-1.2 $49-1.2.3 ng
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¥ 2 AF

AdW 3 & AR A A o
24 o9 5/5/1999 K53 BS3 S53 G53
25 6 g2 5/5/1999 B56 $56-1,2 G56
2% Lgg 5/5/1999 K55-1,2 B55 S55 G55
K46-1.2 B46-123 54612 |
27 g 5/5/1999 G46-1.2
o Kd45-1,2 B45-12.3 S45-12
28 e} 5/5/1999 519
K4444-12 Bd4-12
29 02 5/5/1999 $44-123 Gd4
K40-1,23 B40-12 $40-12
30 =} 5/5/1999 G401
K48-12 B48-12 $48-12
31 #A2 5/5/1999 48103
32 o 5/5/1999 K42 B42 S42 G42
33 FAD 5/5/1999 K4l B41-12 $41-12G41
34 3] A Fd 34 5/5/1999 K30 B30 $30 G30
35 iy o = 5/5/1999 K47-12 g:;j‘,;ssn—l,z,z
36 24 =) 5/5/1999 Kd3-12 g:z—:: $43-1,2
- - K57-12 BS§7-12 S57-12
37 3 A nl& 5/5/1999 i
= - . K60-1,2.3 B60-1.2 $60-1.2
38 FHd &ut 5/12/1999 G60-12
39 &4 Q0] 5/12/1999 | IR
40 =2 BEUlE 5/12/1999 BSE $58-12 (:58
- i K63-123 B63-1.2 $63-12
41 3 A} 5/12/1999 e3-12
42 ol 5/12/1999 | e oF 2 S
43 Q14+ 5/12/1999 K51-3 B51 $51 G5
N K61-12 B61-12 S61-1.2
44 Z v 5/12/1999 Gel-12.
45 Hj| 3= 5/13/1999  |Ks4-123 B54 $54-1.2 G4
N K52-12345 B52 S62-12
46 ) 3} 5/13/1999 i
47 Ag 5/13/1999 B59 S59-1,2 GB9
N = K64-1,2 B64-1,2 S64-1,2
48 A E 5/13/1999 e
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2. A%

dams| A9 2 | AYAN | 2EE
49 37 4% * 5/21/1999 | NI 0 e 8%
50 371 B F 5/21/1999 | KTTERT T2
o1 37 BF % 5/21/1999 | KA B2 S
52 37| B Gl 5/21/1999 | O T
53 37 BF 2 5/21/1999 | KO Y12 02
54 271 A+ 7 5/21/1999 | 2P ST
55 A7) #F I 5/21/1999 | A PR A2 S
56 37 FEFF S 5/21/1999 | (P BRI S
57 R 47| 5/21/1999 | KT RS2
58 37 dgE | B 5/21/1999 | 0T
59 B7] ddT XA 2 5/21/1999 | KTe T Sres
60 B7) dET a3 5/21/1999 | KA N S
61 CHA F 5/21/1999 | TS S
62 CRAR: A * §/21/1999 | KIS S
63 37 HEFF 2 5/21/1999 | Ka2-12 be2 8212 Ge2
64 7] ek ) 5/21/1999 | 8712 B&z;g,z $83-123
65 371 7 s} 5/21/1999 | T S
66 727 7+9 =S 5/21/1999 KGQ_LZBcE?-;,I; S69-1.2
67 % IES 6/4/1999 K84-1.2 ang—:.'z S84-1,2
68 ikl 7 6/4/1999 | AR S
69 313 ;8- _;;r: 6/4/1999 K86-1.2 Bi:;i;,? $86-1,2
70 e T 6/9/1999 K87-12 B7-1 $87 G&7
71 239 7 6/9/1999 | R SR
72 ?%ﬂi%ﬁ aL-tat 6/9/1999 K89-12 B9 $89-12 GO

- 161 -




E 2 AL

ddW 5 A4 & AFH LA ok
73 k| 74 K27 Gi
74 AR 1 513 K5 52 G2
75 TPAE i K4 S1 G
76 Pl 13 K9 $9 Gd
77 392 A} 2 K10 S5 G5
78 nE K6 $4 G6
79 A5 = 6 510
80 An @ 57 G
81 AT B 51 TL3ED K3 $3 GO
82 a} K8 S8 G10
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E 3 4588 ANES ¥ ABIN FIW BUF %8

AHAN S 24 2 & AFAA | EedAd
1 A iLE 4/20/1999 S4-1,4
2 A 2= 4/20/1999 B4-1
3 Skl 14t 4/20/1999 | B5-2 S11-12
4 B T 4/20/1999 G7
5 kil 2 A} 4/20/1999 B10
6 ki } 4/20/1999 G10-2
7 A ulf 3 4/20/1999 G12
8 A 949 S 4/28/1999 K36-2
9 o % 22 5/5/1999 B40-3 -
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E 4 AF F aFd L= AT disty Aol 98 Ay
Zztel ARAFO) W AgH B

Gl G3 G4 Gb G6 G7
1.598-1 +++ +++ +++ +++ ++ + 4+
1.S98-2 +4++ +ek+ +++ +++ + +
1.S98-3 +4+ +++ +++ +++ +4++ +++
1.S98-6 +++ +4++ + +++ +++ +++
L.S98-8 +++ +++ +++ + 4+ ++ + 4+
1.598-10 +++ + +t ++ ++ ++
1.598~-12 +++ +++ +++ +++ ++ +++
1.S98-13 +++ +++ +++ +++ ++ +++
1L.S98-16 +4+ + 4+ +++ + -+ +++ +++
LS98-17 + 44 + 4+ +++ +++ +++ +++
1L.SO8-18 +++ +4++ +4+ 4+ ++ +4++
1.598-19 +++ +4+ +++ +++ +++ ++ 4
Kl14-1 ++ ++ + ++ + +
K16-3 + ++ - ++ + +
B21-2 ++ ++ + 4+ ++ ++
K49 + ++ ++ ++ + ++
K62-1 ++ +o +4 ++ ++ +
K64-1 +++ + + ++ + ++
K73-1 ++ ++ ++ +++ + +
S8 ++ ++ + ++ + +
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A4d 2 dF9 a5 A, 7C R 24TH2)
Aol AZAE &<l

1. 4% @59 315 A % 24ToA 9 AZA &

7F Als 2wy

Gl, G3, G4, G5, G6, G7T& FHEdle nF2 By HA=E 323 wur,
B AL uFo LR w@3o] 37 £33 oy HdYPor 24ToA 43

Q.

A7 3o ngxz 2 A4 29 A3 LS98-1& Gl, G4, 18l G6
of Walo] 19 Helg A7t 444 Aol AFA7 ANey 2, 3U Fel &
oA EA7E FAhske @44l BAEHJT. LS98-3 G3o sk 19 A

$7F, LS98-82 Glol wisted 19 Aa@ 797k A7t Ak e
U A A A w5 v 93 G4E JeEdlA ggtew, Ay o]
8 g8 #F B 19, 29 R 39 F AYshel wal A4 4¢ag
AdzE gy Ao WEHAA FUTH(E 5). @)y E 69 vhEkd ube}
ol AYNNE 55U AL W L998-8, 1.598-10, 1.898-12, 1)
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Table 1. Various combinations of gases (02, COz N2) used in CA storage

No O (%) CO2 (%) N2 (%) Treatment code
1 1 1 98 O1CIN98
2 1 3 96 O1C3N96
3 3 1 96 | 03CIN96
4 3 3 94 0O3C3N94
5 5 1 94 O5CIN94
6 5 3 92 O5C3N92
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Fig. 1. Gas supplying system for CA storage.
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Fig. 2. Weight loss of red hot pepper fruits during storage in

controlled atmosphere.
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Fig. 3. Weight loss of red sweet pepper fruits during

storage in controlled atmosphere.
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Fig. 5. Mold emergence of red sweet pepper fruits during CA

storage.

CA A% F Fize

A Az gzl aA dastdod, A

4 10d FREE a4ws] gaste A4 YElAG(Fig. 6). CA A% A
AT FAME OICINGSS| AR FuFel AME a7l 73 wkow,
OIC3N96E % WAz W& A% 248 vedss. $ouiel CA A%

F A% FaE TnF A9 gl AR 27l & Faee wgo
A% 54 FREYE 49 AAE e Ak (Fig. 7). dlz2Te) wis) gia 2
CA A8 FRuFe AME 747 Fghovl, OICING M7t 714 o
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Fig. 7. Changes of color in a-value of red sweet pepper

fruits during CA storage.
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A z71e Wls] FauF Ax WUshE Fig 8o s o] BE ATl
A diAg A 104 B¢ F48] FrhsA U, O olFFEE MR WEE
o] Zgich, diAZ CA AFd FuFeo AR Was gzt v AhE

ol

& Yehiigld. B3] CA A% 5 OICINGBo A A4g Fadel Mxwsist
A4 Aee P Fig 99 2o] AR &7ld nld] Fdnze A
Mele BE ATl dAz A 59 ¥ F468 St ey, O o %
FHE Az Wgkgeo] Agth. izl ¥l CA AFdE §9nFo Hx
W7l Agom, 53] A4h FE 1%, 3% 2 5% AFE &2 A% 9z
7b A olgk #& BFE EvtEd glo] CA A& ME ddE AAA
Zled & 237t dE Aoz dA qiv. 53 CA A7 glo

b REFE1~3% 0 AE UEE AAA7Ed & a37 v A

(Kim#} Hall, 1976).
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Fig. 8 Changes in color difference (AE) of red hot

pepper fruits during CA storage.
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Fig. 9. Changes in color difference (AE) of red sweet

pepper fruits during CA storage.

CA A% 509 # Fu% FEe iz o] A% x719 vl 83%7}
Sob o, OICINGS % OIC3NG6e] 74 Amel #Hae AR z7]d 3§
&2 2% oW th(Fig. 10). A Z tizFol ws) CA Aol Fuie A
5 fxol mugoRou, CA AY FANE Aol ¥R} %esrs
of #azh A, CA A% 269 ¥ FdnF9] e Fig 119 e A
3 gol Rk A% 276 via) 7.3% H2sUch L2tk OICINGG %
OIC3N969 % AE iy AF 719 Ws) &@x 15% ojidd. CAA
Aol mzto] ws Fmpe] A FA mHHo|gon, Fuie Lol
CA A% AT FAME Nae BEL WEHE Fxe st Asrh
CA A%e shale] B84 #Weo] 744 Fel2 Walse A¢ AN
= &AL A7) dEel AR fA6 Za7t v Ao oA Ath(Brecht,
1980).
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2.2%2] FA AUt
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F9 FARALE 47 o 17% % 18%E2 thETol Hle) of$ @tk A%
509 & iz FFo] WAL 60%7HA F7hed ey, OICING8AlA A
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O3CIN96| A &= 20%, O3C3N94, O5CIN94, OSC3N92eIA 35%2 CA A%<l
A34-7F ZFo] WALl WS ¥dth. CA A% F OICINGSAAM AZd 3
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Mz A Wzt 2ok
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F-E =

A% % OICIN9S % O1C3N%6] A A= Aiae AP 2719 Hl& 2%
oluigict. CA A% 26Y F FuF Axe dx=77F AR 274 w8
7.3% ZAsgou, OICINGS % OIC3Ng6el ARE Z$ AE #Hae AF
Z71o wls] ©A 15% oot F3aF R FduF EF CA AR A+
FAME A9 R REFE AR ZA Atk old AF A
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b 2L Xggd Eolde AR ZFFG
OB GATFA Y ok wAge) A8 WE9 A
g} gzl Eu&sol o8 AdEr, TelEg ERUe SA7A =4
& HAF A AR FEoR KRNI Y8 AlgEE 48 LB

e Aade] 5714 53
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FA7) A A 34 worRy oz ¢

QA FaElolop sl olo] wial WAISHE @AZlay w3 ol AR vt
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28 X3 oz wlEAlJle $¥ol Aokt
Ao Ui MA A% JdF2 ¥ f5 9 ¥ wE dunid A
Z EAo) RuE(Watada 5, 1987), AR o] gde F4d vxE
Ao td ATV FHH QLM (Busseld Kenigsberger, 1977), PEEE ¥
o] AFaFe AFAH mAE FFo] By v vkl F, 2000). EI
MA Aol E1&e MEFAo mAE o] RusUthlee ¥, 1994
Wall#t Berghage, 1996). MA E£39 #EE= RE 98~100%°] o221, ¥
E@go] doju EWrgo] WA @
ok o9} Zo] AF F HFo g3 FunFo FALESE £o)7] A 2%
W NaClg AYste #5& HAFLELE EFE MA A% Fyie] Hu

g v= AtHRodov F, 1995). 12y J3AE FEFA WHS L3 #d

L 2EgA ARY FfE EZYA &

& AZad volaz ARsel MATS T Axwe LYY 37 2@
g fESoz TP FEE HASA FARE o, £¥ o2 AP

#AFY HAE 5714 $FE FA7) A A0 2 oy dos
AASA FHEA sha, TF WRAAM TRGE At E ez wWEd)
A Bk ol

ek B dfedAe 718 £8E 4FuF R AFLnFE Z0 A
et Ag B v E3 5 = FnF 2 Funiel F7)A% ¥
o vlojzg HAW "AHFTE Z#E PE 958 o/ 8% MA X% Aad%E

ZASH T

A24 As 2 Iy

(>

T88 4F1F (541F, B TFFH) R AFLIF(wools, &
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TAKII seed, Japan) & ollA 2ol #U3 AlRE 4dale) Aol A48t
. MA AZAYEE A% 2AAE AAF A% L 23 48 FE s
ol A AaksteE wAgo] slojaz #WAY o FHe Zeoddu AE
AHEElY. MA AR HYS A8 Age ZEdEd 9ge FFH9 ol
e F WY A r1Fe] AAsE WHH R AYA EURY $5E
Table 19 YeliAt. Wz72A4 x4 2 CA AF24Y0 02 1%, CO;
1% % Nz 98%9] 7Fxzd0 AFE Fu3 ¢ Fduie A34Y d9&
MA A% d@d3e nmadqct. o714 CA A% By& 4519 §7)0) A
828 ¥ ¥FHEZ(MDA-015 SINKU KIKO, Japan)® £7] W3 & AFo
2 e F &7 Aart aAxEe ARG i ye ]z da] O,
CO: % N7t A8k A S A4E F 7t2FFFXN2L5e 2dzte Jlxg
A ALES &7 WFE FYs 0p 1%, CO: 1% 2 Np 98%°] 7128
5o

7t Aol dis) FnaF 2 F9nFe) AT, FHF WE, Fgo] Wy R

=

TR H4 - 2AEAT. AFG FEEA A

i

TaFE 104 1408 $dndE 59 71A02 000lgel AYREES k=
HAA & (FAS0KY, Japan)g& A3l Fn5 % Fduie ¥AE &3
stivh E® 2 g e wE Fuix P Fauie AF7 U
AR FBole BAGRE ZAEYL, FBo] HAEE AA FA W
2 YEdY. A% 1F F3F R Fduio] AEWIE 2
A3 M =A(CR-200, Minolta, Japan)& AM&3lo} L, a, b @& &Asld, A
T Ao Mo e gAY v SHY AEe HAE)E BgY
Aol o5 Atsgdh.

i

H

F{E

AE = V (AL 2+ (na)?+ (ob)?
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£ Fxe WUEHE A f8 AF A R vk de] Faug g
Tdaze AEE FA3Yen, ZErE Rheo Meter(Compac-100, Sun
Scientific Co., LTD, Japan)l #%& 7lete FA2 Z4% No 4(F7F
Smm)E AT F 1% 60mme] $L8 ¢Falo HPRE FHHA

Table 1. Fine holes of film and relative humidity (RH) inside packaging

used for MA and CA storage at 7C

Treatment CA MA(A) MA(B) MA() MAD) MA(E) Control

N
i 0 1.2 05 0.7 13 0 100

hole(%) ,

REL(%) 08 78 02 86 75 08 65

A3d d3 2 &

A8 MAE) Ag7 R CA Aol F15d R FdiFd A F T
E4E J22 ¥ & dsed, FF R FoanFo 27t 509 9 3BE A
F Fole ©x 3%olste F¥EAS Uehldtk(Fig. 1, 2). o132 A &
el Fr7l 98%E Fol rlFone £ &Aool wlg #¢y] wEel R
o2 Atz g, v AdlEETE 66%% FEFAEVIC AFE FEFA U
z79 A¢e A v FaFE of 50%, FHFE oF 25%9 F
FEAE UElen, ols FEEH Fa 4 AHAEWI g9 #F
719 Aol o wdggol @A dowr]l wWEQ RAoE Algdy
(Ben-Yehoshua, 1987, Lipton, 1993),
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Fig. 1. Weight loss of red hot pepper fruits during storage at 7TC.
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Fig. 2. Weight loss of red sweet pepper fruits during storage at 7C
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AlE 2 XN A$E V1T AA WEHFA HAste AE) u)
4 AZEN FuF % FUnFe FHEH AR @@ S 7)Fo] WA
el 05%9 MAB)E o2 2 Wl Fn3& 509 A% F &0 15%
AERen, Fduse AF 35Y F FFEMo] 78%2 @kol}, 71Fe)
13%2 Z7HMAD)) #& o FFEHo) FndE 30%, FEEE 135%
27 AR F7HATHFig. 3, 4). 2ER AA U g T3
)gol AAeE ulgd wel TR WRY FEE aA @gon, o2 <l
3 Fui P IduFe AFEFS FFSHAL AZBANY S50 we 2

Zpol & YEFTH(Polderdijk &, 1993).
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Fig. 3. Weight loss of red hot pepper fruits during MA storage of

50 days with the degree of air holes on film.
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Fig. 4. Weight loss of red sweet pepper fruits during MA storage of

35 days with the degree of air holes on film.
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Fene A YolHE FXF L LY Be £5 2NN A%e
MAGM)S] A4 359 AF Fol FHolsk AN RAA Yskort, we
FE9 AZBAL 2 MAD 2 CA AANE 4% 20U £2Y o]

a

7} wARI gl A% 35U Fol MAE) A% A o] WALo
50%% A F7Me R, CA AU B4 30%2 F718tdeh. w=d wlmxz
TR e FEBFY FUREE 48 MAD)IE 2Fo] Wao] 30
A o Folu Y]l AASRET. AUEESL 929% MAB)E AL AR
59 Fol 1% o) WAEE HT oldE A#E 2§ Fgolo)
WASE FuF 2 Funie 4387 3 454 Y 29 Qe s

ATt Az, olfd Ade FAF TAY T

T

__1?_
Oa 2 MA AZE $dxde 238 Hog 2o nugd dxjsg
(Rodov &, 1995; Ben-Yehoshua, 1983).
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Fig. 5. Mold emergence of red hot pepper during MA and CA storage.
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Table 2. Color change (AE) of red hot pepper and red bell pepper fruits

stored at 7C for 50 or 35 days

Treatment CA MA(A) MA(B) MA(C) MA(D) MA(E) Control

Red -pepper

0.73 0.92 0.85 0.87 0.99 0.78 1.28
(AE)

Red bell pepper

1.22 1.63 1.54 1.84 1.72 1.36 2.13
(AE)

A 2719 B8 MAE) 2 CA A%d Fa5 H FduFe] Zwrt A
& zx7]0) vHlE A ol A WolyAw, thE MA B FEZ Mt

A 2 AEE FA%e Aoz veldrh(Fig. 7, 8).

100
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40 |

Relative firmness (%)

20 +
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Treatments

Fig. 7. Firmness change of red hot pepper during MA and CA

storage of 50 days.
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d & AER BaFYHe] F, 2000). 2R A FrAAE E274E
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NNAZE e 249, AF 25 2 55, TAUWe T 24 Fo] b
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Table 1. Relative humidity (RH) inside the packaging according to NaCl

content.

HDPE(NaCl) LDPE(NaCl)
Treatment Control
Og 1bg 20g 25g Og 1bg 20g 25¢g

Red chili pepper
RH(%) 098.0 935 921 903 983 948 932 912 83

Red bell pepper
RH(%) 98.3 946 9277 906 988 958 934 91.1 83
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Fig. 1. Weight loss of red hot pepper fruits during storage with HDPE
and LDPE,
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Fig. 3. Mold emergence of red hot pepper fruits during storage with

HDPE and LDPL.
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Table 2. Color change (AE) of red hot pepper and red sweet pepper fruits

stored with HDPE and LDPE for 50 or 35 days

HDPE(NaCl LDPE(NaCl
Treatment Control

Og 1lbg 20g 2bg Og 1lbg 20g 25¢

Red chili pepper
(AE) 0.75 086 087 088 0.74 085 086 0.87 1.15

Red bell pepper
(AR) 151 158 159 161 150 156 159 1.60 1.78
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