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CAME 2 EE

(AE1) HARS CAME XH 7Y

ol BAIMZ
2L HEAZO sIIEHNA Molel o, Mo E Ak0IL2IE 20004 679
20l 2™ PUSIH 2 AEE CAMEAIA(Pacific CA system. U.S.A)0IA & AIGHA
Ch2t & 228Y CAME =2 2 M2HE 2= E 110 20 NESs29 S&H
Sh= 5710 2t2A22Z2 X AMGHRICE.
H1. NEESE CAHE & H2ME XA
z = = = CANE XA ySE=ekS
B = 0x(%)  COx%) =2=(C) (C)
(Y FOOoIA 1,3, 5 0, 1 8 8
MO ATZ|E 1,3, 5 0, 1 8 8
2k 0| L 2l gl S E 174 075 2 2
Lt SE&Y
208 . )| et HES2 SHLATTE HEESZ HAIGIRICH
FIHE : |22z HAIGHH A S4, B, 0D 230/t LM H 2IHZ FZ6H0
ZAEL H20| Oist HEES2 ZAIGHRICH
ey ¢ 2dFES homogenizer2 OHHSHN 15,000romOllA 152 A& Zel(Centrikon, T-42K,
ltaly)st & ASHS 0.45um membrane filter2 01 0tot0d HPLC(Waters) 2 =446 CH
2AXHS

Column2 Sugar Pack ™ / 6.5x300mm, Mobile phaseS water, Column

temp. 90°C, Detector= Rl/Waters410, flow rate 0.5mé/min 0|0, Injection volume 10442
OFSACH.

HIEICIC &t : LdEHS 5% metaphosphoric acid(HPO3)E22¢ 10mIES &JI8 & homogenizer

(PT-2100, Polytron, Kinematica)2 0243t whatman No. 5472 O{st =
2,4—dinitrophenylhydrazine8 (= & 1994)0 <2lai 520nm2el SZ=E =3ol¢
= HIEN2! Co AL HlwWol & HIEIL! Col &gt FolRCh

o=

. f—
g=A ¢ Ys AT

wn
S
®
Q
I

P
1
m

IT

Meb THFEGHH 80% Aceton 20mi0l M0IAM 24A12F =88 = UV/VIS
Spectrophotometer(Hewlett Packard 8452A)E 0|26t SE A 645nm, 663nm=E
=X 5 CHAron 1949)

A : Spad(Minolta, Japan)S 0I26HH ol YAE=2S 3BH=610] =&t

st

0
;

i
el

AIGIACH
HES MM (IP-7200F, Japan)2 HS(L, lightness), ZAi&(a, redness), ST
(b, yellowness)gt= =E0oIRULt.

AL S4=H2 Rheometer(Compac—100, Sun Scientific co., LTD, Japan)E& AI25IUSH, &
AERA2 X2 H 10kg, table speed= 120mm/sec, AFESH adapter= Round&822 &AA0|
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1
MNZ 189 7.1%, CAME(1
SO HOtE-S ZUCH SEE2 Mg 2 X0IJF §_AD, HIEL C =L &2 N
2 XMl CAME HMel20 O =Jg0. MEs CAMNE XMt N2ME M7=
s

Ct L, agtll =0t dFet =M= KRXCHRULH. MNE Jis JI2d=2 M2 202, CAME 272
|

Ol LCH
H 8 ZIRAFO HEULEHYE EZ Hln (MZ& 18 =)
& Broy 208 = HIERIC =24 - X &
(%)  (g/100g) (mg/100g) (mg/q) L a b J12HY)
N2 7.1 0.3 2.0 0.8 375 -76 16.2 20
CAX &
0.2 5% 11.0 0.4 1.3 0.4 48.6 -10.1 20.8 27
3 6.4 0.3 1.4 0.5 506 -11.4 23.3 27
1 5.7 0.3 1.3 0.3 53.6 -11.3 23.2 27
PARLDE  6.2%(MHE 3Y)
Y Lt + White -Black, a : + Red =~ - Green, b : +Yellow = - Blue
ARMZ=Ol HABEY =5t & DA Hlie E 9% 20 =32S THDIE2 11,0002 /kg
01D, MZ& & SEHE2 H2MAEO0| 2042, CAMEO| 395& /kg0| ZME|AD £2A2D]
d2 M2HES2 1,2048, CANEE 1,395&/kgl 2 4 LIRULCH

E 9 ZTAXO HEYHE St 3 02 vl (2/kg)
o AT e
42X $55H8.10) 1,000 70 930 100
NeNE (192%) 750 204 546 59
CANE (272%) 1,500 395 1,105 119

Ct. E0IE
E0ES MEBYUYE H& 282 =9 & O 2282 M2(@8T)e M
& 282 2.5%, CANEE 1.5%%ULt. RFHE2 M=2ME0l 26.7%, CAMEO0l 107 20%, =
UE2 M2MEOl 63.3%, CAMEO| 26.7 7 53.3%ALt. &2 CAME XMt M2
MNE Mel?=20 =0, HIEe CEEe M2 & (2.5%0,, 2.5%C0;)+*= HlI=otALCt &
CE= (2.5%02, 2.5%C0Oz)+7It CHE HMclol Hiol =JACH HE IJisdizte M2 20g,
(2.5%02, 5%C0O2) 7 322, (2.5%0,, 2.5%C0O2)7* 28 0| UL}

-

JZz 0



2 10. EO0tES MEYYYE S& dlu (& 282 %)
& oy 20 2HE HMRs o HERC FE: M & &
< < (%) (%) %) (g/100g) (mg/100g) (kg/em) | a b 212HE)
H 2 2.5 26.7 63.3 2.5 112 111.2 51.9 59 254 20
CAMZE(02:CO»)
25:5 1.5 10.0 26.7 3.7 9.1 111.3 49.1 2.6 221 32
25 :25 1.5 20.0 53.3 3.6 11.0 120.7 49.2 5.0 221 28
ZL: + White = -Black, a: + Red ~ - Green, b : +Yellow ~ - Blue
E0IES M&gHY =5 £ JIA Hlue E 1110 20 325 TOotAS 1,667
/kg 01D, M& 2 SEHE2 H2MHE0l 3162, CAMAEO| 334 /kg0| ZMEAD, &
AURINEES M2ME2 1,983, CAMELZ 2,001/kgRo2 24 AL
T 11, EO0ES MEYYYE Fot = O Hl (&/kg)
2 = oo DA H&E L SSHS st =3 A NS
$EXNSE51(9.9) 1,667 117 1,550 100
H2ME(13LF) 2,467 316 2,151 139
CAMZ (20€%) 2,400 334 2,066 133
ct. AI2X
AS2Xe MEYHE H&E 212 =2 S&Hlnse B 122 20, 2222 & 42 &2
(25C) 19.2%, N2Q2T)ME 21 16.6%, CA(2% O2)ME 3.7%UCt HIEIE C= A20]
NE&E 42 0.5, M2MH&E2 H& 21Y 3.3, CAMES 4.9mg/100g0ICH E=EA &2 A
22 M& 42 £ EIDUSU, M2 L CAME(2% 0)2 22 444, 4582 sSHMHsS &

Kottt MEIsIIte a2 42, d22 182, CAMEE 21€ OIRULH

H 12, ASXI9 MEYHYE Z3 Hl (& 21¢=)
R S i
& 2f 19.2 0.5 38.9 4
N = 16.6 3.3 44 .4 18

CAXE (2% O) 3.7 4.9 458 21

Z A 20 HE 4Y

o

P MEX ;O HIEHR! CEEH19.1mg/100g), Spad(49.1)

AMSXe HEYHE ot = JiA dHlue H 1310 20, === ZiIA=2 2,125&
/kg 0IRD, ME ¥ SSHIE2 M2HE0l 1273, CAMEOl 217&/kg0l LMLJAD, &
ARIIEE M2ME2 2,252, CAMEE 2,342% /kgl2 AL AL



H 13, AlISXle MEYEE Sof = It Hlu (&/ka)

- = A N & RSHIE sIt==FotA Al ==
=2 XN S =56}8.9) 2,125 53 2,072 100
NedEBL=) 2,250 127 2,123 102
CANE (19€=) 875 217 658 31.8

MEgeise Y& 212 59 ZXH|D
9){1&(8 T) 2.9%, CAME(1% 0,)2
59.8, CAMZ 61.9mg/100gRiCt. HMZE Jts2|2t

I 149 20t 2282 HE 212 H
C &2 o HeXMHE(8T)
Mee 309, CAMES 372 0I%iCt

H 14 09 MEYYYE E& Hlu (M& 21Y 5)
M oy 228 HIEF2IC? %55 &2
(%) (mg/100g) (x10°g/crr) ()
N = 2.9 59.8 2.4 30
CAME(1% O2) 0.7 61.9 2.6 37

“ ZJ|: HIEFR!I CE2H(68.6mg/100g), B (4.6x10°g/cm), KA AID|: 8231

CDFo M2ME 212= JtA Hls H 152 20 #==As HUOIZEE 2,500& /kg
oI, ME & "SHIE2 M2ME0l 3163 /kg0l LMIJALD, £A2INIE2 H2ME2

H 15, ©=9] MEYEE Sot = It Hlu (&/ka)
2 = ZHOH O MY 2 REHE  SIt=FH IOt Al ==
=& XS E5618.31) 2,500 17 2,383 100
M2MdE (21€=%) 600 316 284 12
Hi. 0iutel

u0|Ltele) MEYgHE A 212 5o EBXHnsE H 161 20 2282 ME 21
MN2@T)HE 16.5%, CAME(1% O,) 1.2%A10, HIEIR Ceze M2 .
16.0mg/100g0I 1D, BE= M2XMZE 0.9, CAMEO| 1.9x10°g/cr0| ACH MEISI|I2AS
Nee 27y, CAIIS 52 0| A Ct.

H 16. Z0ILi2Ie NESEHE SE Hl (& 219 =)
USIESqig=s 228 (%)  HIEIRICY(mg/100g) FEZ(x10°g/em) MEII2H (L)
o2 16.5 15.2 0.9 27
CANE(1% O) 1.2 16.0 1.9 35

“ ZJ|: HIEFR! CE2H(43.2mg/100g), B E(7.6x10°g/cm), KA AID|: 8231



S

WARO CAMEA HE CO% O;5=° 7Y U S| 55t ASAES S50 CAN
Zo| A8 IsaES AES 2= S 2L

(AE1) WARO CANE =2 7Y
PRI

ADES A2(25C)2 HE 2020 16%, H2(8T)2 MF 402 13%, CANES M
4020 1% O, M2lTIt 3.1%0 XS HMelotns 17.3727%01ACH FHES &2(2
5C)2 M 20201 =HM0) Clof 4BHS S B8, Y2 L CANZPE DI & B
N2zl B0l ¢ Ho+| oo M 302 01% 2240l 4BHS HAGAC NE It &
4= 42(25C) 102, H2(8C) 302, CA(1% O)ME 402 0IACH
Lt Mgz

ARES 42(25C) ME 2020 5.3% M2(8C) L CANEES ME 252UNKE 2.4%
OISt OLt ME 3022 10.1729.5%2 S5l Y280l =0HALL RHSS 422 T
2020 30%AD, M2 302 10%, CANES 107 40%Z CAMZO olof Hactn=ol
SIOF AMERE $UC HFLSE A2 82, M2 302, CAKE(1%0::1%C02)2 30
o

2, LIHXI CAMd&EE 20~ 25¢ Ol

S

%, CAMZ 48201 2%O0I5tALCt &2 MELEO

+E X0l= BlA2LE, G54 é%% AME HMel+ot M2 M&E M2l*E2C0 108 B35 =%
ol

Ct. HIEIR! CE&2(2%0,, 0%CO)Mel+It THE HMelol Hioh =l SXEUCHL MEIsIRE N
20| 252, CAME(2%02, 0%CO2) 7, (2%0z, 5%C02)7, (4% Oz 5%CO.)TIt 482 OIRUCH
(A& 2) CAMEON 28 MAF SH&HI| &6t Il g
Jb. =8t
Z2E2 N 52 &2(25T) 2.6%, M=2(8T) X CA(1% Oz 3% COJMEFE Ii’é*
102 1.271.5%JULH. g2 M Y-l &2800 AFZE A0 OA =0, HIER C
gg2 CANEE AFZEFI =%ALL UR M= M2NME XM+ CAME Xel=2C0
bgt0l AL MEIISII2 &22 58, M=22 107128, CAME=2 127 142 OIRUCH
OHSErel =A< EOItAES 750 /kg0IR L, M&E % |SHE2 M2MF0l 127&
/kg, CANZEO0l 2173 /kg0l AL, &A2I|IE2 M=2ME2 8778, CAME2 9673

o 2AULCH

ZEES 42(25C)2 ME 32 6.2%, M=2(2C)2 M& 182 7.1%, CAME CAXME(I,
577 11%2 Ot RHO0HE+SF IUAC 82 XMclg 2 X0t 8

3 =
1, BIEtE C2 S54 2 M2 M)t CANE X220 O =UACH H== CA

P e I == Bt f —



ME HMel#ot MeME Mel =20 L, agtol =0t 84F& sMs JXot At HE It
Jitg M2 202, CAME 27€ OIULt.

ZRAFO XS HIHIIEZ2 1,000 /kg0IA MY 2 mSHES M2ME0l 204
#/kg, CAMZEOl 395 /kg0l LM AL, —t—c—’!-i-DI’é.*S M2HE=2 1,204, CAHE=2
1,395% 22 =4 LALL.

or

Ct. E0IE

2282 M2(8T)2 ME 282 2.5%, CAMEEZ 1.5%JLL RHE8E2 H2MEO
26.7%, CAMEOl 107 20%, HMtE=2 M=2MEOl 63.3%, CAMEOl 26.7 ~ 53.3%UCH.
ggg=2 CAME HMa+It M2 ME HM27=20 =ftdd, e CggE=2 M2
(2.5%0,, 2.5%C0Oz) &= HIZGHALH B2 (2.5%0,, 2.5%C0)72It CHE HMelofl diok
UACH ME Its2i2te M2 202, (2.5%0, 5%C0O.)+ 32, (2.5%0,, 2.5%C0.)+ 28¥
OIACh.

0

O Hi M

ENES =& HUIIHES 1,6673/kg0IR1D, ME L |KRSHE2 M2MEOl 316
®, CAMZEOl 3343 /kg0l =M, £A2JIE=2 M=2HME2 1,983&, CAME=2

2,001/kgR 2= A CIAL

ct. AISX

ZEE2 ME 42 &42(25T) 19.2%, M2Q2T)HE 212 16.6%, CA2% O)ME 3.7%%U
Ct. HIEtE C= & =01 M& 42 0.5, M2ME2 M&E 212 3.3, CAME2 4.9 mg/100g0l
AL F=EL SEH2 422 ME 42 = AL, M2 & CAME (2% O)2 2=
44.4, 4582 =M= FAOIAUCL MEIISI|IZ2 g2 42, A2 18¢, CANE=2 21E
| L

AMSXe &&= EHifItHEE 2,125 /kg 0I¥ 1D, M&E ¥ |SHE2 M2ME0l 127
#, CAMEOl 21738 /kg0l 2D, &A2)IE2 N2ME2 2,252%, CAME2 2,342&

kg2 ZA & UL

2 2 MA 212 M2XME(8T) 2.9%, CAME(1% 02)2 0.7%% 10, HIEIZ C g2
ME 212 M2MZE(8C) 59.8, CAME 61.9mg/100gRULCt. MZ Its)|i2te He2e |
P C|

CtOZol XS A2 2,500 /kg 0I¥LD, M2HE YL RSHEE 316& /kgO0l
LML, cA2IIE2 M2 ME2 28168 /kg22 4 EULH

Bt 20iLte

2282 ME 212 M202T)ME 16.5%, CAME(1% 02) 1.2%%U1D, HIEIR CEFHEE
MeME 15.2, CAME 16.0mg/100g0I% 1, 3= M2X A 0.9, CAXMEO| 1.9x10°g/om
OIALH MEItsIIZt2 M=e 27, CAME=2 352 OIRLCH



o
5. QIEEH
2ATSAIIEA. 1999. 2AE =42 RERE
2RATSAIEA. 2000. SHSREFS

Ko, N.P., A.E. Watada, D.V. Schlimme, and J. C. Bouwkamp. 1996. Storage of spinach Under
Low Oxygen Atmosphere Above the Extinction Point. J. Food Sci. 61(2 ) pp398 ~ 406
Kwon, H.J., G.P. Hong and Y.J. Kong. 1998. 0¥ % ZEZXHO0| AdH2le MELU
OIXl= Z&. RDA J. H. S, 40(2), pp37 ~ 43.
SEXEH. 2000. s4tE2 2= 2Ae|)|=
Robert, L. S. 1992. Postharvest Handling : A Systems Approcach. Academic press.
Salunkhe, D.K. and B.B. Desai. 1984. Postharvest Biotechnology of Vegetables. CRC press
Inc.
Santi, R.B and J. C. Pan. 1992. Shelf Life of Mature Green Tomatoes Stored in
Controlled Atmosphere and High Humidity. Journal of Food Sci. 57(4), pp 948~
953
Adel, A. K. 1992. Postharvest Technology of Horticultural Crops. Univ.of California.
Aharoni, N. and S.B. Yehoshua. 1973. Delaying Deterioration of Romanine Lettuce by
Vacuum Cooling and Modified Atmosphere Produced in Polyethylene Packages. J.
Amer. Soc. Hort. Sci, 98(5), pp464 ~ 468
Aron D.l. 1949. Copper enzymes in isolated chloroplasts polyphenol oxidase in Beta
vulgaris. Plant Physiol, 24, pp1~5
Ol8s, 28d, %B=. 2001. CAME = L2E0ES SES4H W3 Korean. J.
Postharvest Sci. Technol, 8(3), pp239 ~ 245.
FE, D&M, 835, 4, M7, OHAE 1994, ASE24Y. |REIE23HAL, pp355 ™ 359.
Chien Y. W. 1990. Chilling injury of horticultural crops CRC press, Inc.
Hardenburg, R.E., EW. Alley and Y.W. Chien. 1986. The Commercial Storage of
Fruits, Vegetables, and Florist and Nursery Stocks. U.s. Department of Agriculture.
Agriculture Handbook(66), pp3~ 6
SIRsSAENERSESE. 1999. sMENERSI = HES. pp361 ™ 414

=Sl
= .

=

]

==

2o MNEA Jt2Xclil e 2SII12F HE

2
=

o
e e

Ol
[a)

}0||

H



