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Summary

Changes in fruits quality according to harvest time and storage methods
of Satsuma mandarin(Citrus unshiu Marc. var. miyagawa) produced in Cheju
were investigated.

As the citrus fruits were ripened, soluble solids, total sugar and reducing
sugar were increased gradually, and acid content was decreased slightly.
Specific gravity and firmness were not changed in great during harvest
times. Color index(a/b) was increased sharply till late of November, and
remained constant after then.

Compared to the citrus fruits stored at room temperature, the content of
soluble solids, total sugar and vitamin C were not changed in great, decay
ratio and weight loss were below 10% on keeping freshness relatively till
late of March during cold storage. Also, weight loss, decrease of firmness
and loss of soluble solids were occurred gradually during cold storage.

Nevertheless citrus fruits seal-packaged with film or wax-coated were
effective on weight loss and its appearance, decay ratio was increased for
long-term storage. Compared to the citrus fruits stored with humidity
control in cold chamber, decay ratio and weight loss were occurred greatly
in case of without humidity control.

Because of respiration, moisture loss of fruits peel was increased
gradually during storage, and flesh ratio was decreased by moisture
movement from flesh to peels. After 60 days of cold storage, firmness was
decreased, and tissue of fruits was softened greatly after then. Fully
ripened-fruits were effective in decay ratio and weight loss more than those
of the fruits harvested early. Therefore, it was recommended that periods of

cold storage would be 100 days.



After 4 months’' storage, the appearance and taste of the fruits in cold
storage were better than those of stored at room temperature. It was
needed to notice handling the fruits seal-packaged with film, because decay

ratio was increased rapidly after drawn out from cold chamber.



AEFY PAAE 9= FHY 4 AMoz delA dm, Lo FH
& 408 FdotAold oA HZ dy £XHo v FAUFES5Y H#
A, 2%, A 5L FF FAF AHFAU 4AAR FF QG (F 5, 1994).

v gEFe el ARH AWEH oy 19119 ol F 2FYURH
o] U HHAN EAANA Aujrt o] F oA 7] Az (F F, 1994). 19609 )
IR 1425 ZE2 AL ALEd, €A #FRA[AT (B AF=9
Aoz ARG

ALAA AuiA A F7H, £He F71 Azl F4 o2 743 4
go] A¥ A 60LESE HolAM oy, AAdEd wa FAY e @73
A @ &332 AT stAdad oz HrtaKoe] A RiAHVE 1 UG
(L8t 7, 1994; FEFGAAFTAGER, 1996). 199597 L dA ¥F+Y&
ANz g gReq EFe F7hs vEo 19978 7THRHE £4° AFFHN
I, WTO 2483 874 2uAFe] ¢4 ALHEAN o8 717 EAHS ¢
oy vk, olel @ ol & FEE HHAHAE AFALN B AAFZE
o A, &8 F EAE FAY ¢ Ade BYVE, FATEHY HE F
BFE2 AKX Fol Basiv WM B2 238G 21 A £ ¥ @
g71g, B3 A= FAE 94 AZrigd dF A7 F8A4He FH 3l
c}.

A F2 o]FoA1 v AZWHLE Ao|FRE o|&F AT g
®oln, F2AFdAME AF2 W #FF4He] o3, 29 %FHE 97 71&
o HAF TR AZFAF] FHAT AUBHLE WEAHEY FA R L
A Tod FEFEHE AR oz g FH0 oA AUz EeET U4 A
AERFAE 48 AF7 & Mo dsdt 84 8751 v},

RIE T(1985)°) FH#Y A HHLEE TH37] 3o 1963~1972

71 %k



ol AAHAM ALAF ANEE 593 A, AAFANN §E7F oW 42
AZng 2437 F781, -2CAAHe A97 F2HAAeH 1~-2CAAME
nERe ALz HASAYe . 2FUR HY AFE=L 3C A
Fola HA AZFET 85~90%Txn o, i1 F(1996)S AFA 279
g ol &3td 3T, 8712% AAY An, ¥ A/ dAgde Huvt
At olv 989 54 L HAZxH WE Aoz HolA, AFA #F ¢
FE AFZALE Aol FHEGE do] M8 Y Ao AVHAG R AT

o] fel FUANAN HA&AZE FAEF ARSe nI (¥ F, 1972, 1 F,
1994; 3 %, 1996; &, 199D HAEdl, °o]& H&gs7ldes i o FF HF
oo} o #&E e AAoith FAAFE wi FAo] dojd FEFY A
b Addgn & o, o3 FAE A% A8ME % F A4S
A288 5 gl ALAY Add €L AdAHojHRL AAL,

metA B AfodME TN AusHe dEe S 4L AR &l
Gysolol & Aoz AAA AFE 2FUg £FA7 YL Hazdo £4
o WAe 4FE 937 A3t P A



n. A= ¢ %49y

1. FFA=

g9 FFAYNYE JHAEANE HES7 Y% 108 sedMRH oE
19 s¢7x 959 Aoz AFA 385 HAT 5y FEHH &
FR#E AR AU
HAn AL AFANEE AFA FEHER LR AP 9448 A5
A £8% FHZXA (Citrus unshiu Marc. var. mivagawa)E A EE Ap£ 8}
Aok, AFNEE FFAHe & T Z7IY AHo] 55~65mmel RLE T
& 293 &R A=S AF gAY s8A7 BE FEY AFA
2 HESZ &4 1149 1140A4 4z 108 BFez £EsAen, ARA
o M AFEAAE RES}Y] AT ATE FF2 119 2299 FFaAH.

2. AZA A

Aggge g £017] 93t FHAYA 01% #eAFHA (FHola
2, fFEAE thiabendazole 60%)¢ 0.1% FAJITHA (AQPU4P, FEAHAE
thiophanate-methyl 70%) &g do] 287 A HHd G5 FAd4ET. AR
FoA TEFAL 2 FAXEE F7] A% £ F 7dT A2AFZnAN F
Fol 2~3%7F =& ALA A (BRHE FJT. ALAF o dnsr) A
o AAAE HESY 2z Azt #FL §%F0] 26LY Ft2E PH ool
332z % 6.0keq "k

MAEA EFFo A F2AFnAN A3 2L dz72 das
gonw, FFAY AHEN wax-coating £, film XZEN} F& AEsHAL.
Waxts HAFE &4 2A3%s (F)RFdA A= carunaba wax$
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shellac waxs FAROEZ & PZEL ALz, HEL (F)HANAAM At
g 002mm LDPEA & & AF&3 ).

B Fzhe] 180 X 270 X 220cm7Zt He AAand WHELEE Z7 4+05T
A2 zAsgoew, AUEES 8712%7 HE 2 S2FHAE A4F BEANY &
Zol AA8 HAagA ZEL AFFAY.

4. 243

1) #9& 2 32

A7t & gAss FA&E et A do2 HAG 3R o
F EHASe e RS EHFE WELE ENIAG. HFd FTFdLT
Al Aol v 20709l A4 A Ao FHE 20Y VAR A
s, 2719 FFAA w3 2AY FTHFLE Y FAE 27 FFA A
T ALY AEEE YEAT

2) BEs H8&

HHe Axe #FEFe WL texture analyzer (model TA-XT2, UK)E A}
&) Ao M2 o2 3RNE SRS, Adedd J2PS AT 9
& (g-force) .2 el ol =ZHZFAHL probe 3.0 mm, pre-test
speed 10.0 mm/s, test speed 5.0 mm/s, post-speed 10.0 mm/s % distance
25.0 mmelAth. H{ &L FA AV|EE #Hue A/ E R g, A4
TEHE ZHd AY FTF AP BEEZ JEFRATH(Z, 1998).

3) & #F
#E A #F ZH2 100mesh AE 3T #F 10mlE HAdto HAEZ

_10__



gl Ao m Agsta, 01N NaOH &doz Biol Mo ¥7|77
ARY F 0e A4 98 FANeD BFARAD (MK, 1973).

Titration volume X 0.1N X 0.064 x 100

= g/100g
10 ml Sample X Specific gravity

4) 714419 E
AF F9 /14419 E CBrix)e FFY HEFL Refractometer (RA-510
Kyoto Electronics, Japan)& Al&3to] A2 A &3 HAc).

5) % 9

F 92 #5E homogenizer®2 ®H3td 0.7N HCIZ 7tsEf ¢ & 4& 0.7
N NaOHe =z F3d vF ALEE F, A3g¢ A& AN8Z 39
Somogyi-Nelson ¥ % (Hatanaka and Kabara, 1980)2. % A% 3},

6) ®gw C

HelY C¥ #-& 10g€ 5% metaphosphoric acid 50 ml& 71§ ¥ v} 43
o ZFAAFR dyen, AAZIe 2% B2 AFsod F712 & F 100
ml2 & Y& hydrazine WA ¥ (F F, 1989)¢] &3t 43t

7) AwAE

H&E BT e AUz NEE AEEY 8L 105C AGAERY
o ZEWAL micro Kjeldahl 22, 2242 Soxhlet =&Y oz, 3
450T 7ty ez &z EMs v (IE, 1973).

8) FAx

Zgd B3 M= Colormeter (JP7200F/C, Japan)E AF&3to, 2+ 1078 9
A& 359 d& L, a b 4E &S FA3G oS dAFgez v g,

...11_



m. 43 % n%

1. 254939 %749 4z

ZEFEA AF 2 9FE Fe AL F wFH A4 FF HEEZAH A
ZEe AE AFZA wet F AR Fa7t FEAHA & 9% F1 4
Eoll ol g w@d7] YA FHAV Y e F dFe ANFAE FAHE 2
7% Fig. 194 2% viet 2 718413 ECBrix)& #8771 =42+ 5
A&ste F7tsted 14.0°Brixzt Ao o271, 129 F&¢ ol Fde & WUEE
Holz ¥vt. F9H FAFE ALsod Frste A¥E Bd AFHARA F
Aol AP ¢ & AU 28 Y 128 F& olFde AAo FAE BE
2Fge g8 9% 2AXFY A5 ZF wF v A(EHER
(wilting)o] VeRt GF el AsE7] Alza A

Fig. 22 +&A7]d w& 4 %3 pH ¥MsE vethuAvt A §F F
A o) it At o8] e WEL Ao, AN E FIq
Mg HolA dgtovt 4z #Hase A% YUy, a8z pHEe A
71 Td ¥ Assie AL JERoW, AV 244 d
g #Fol F7tE FAbH| (Brix/acid)?t F7e ¥ o

Fig. 3& +8A17¢] & ZEe AEe uF9 Wsg Ydeudd. 289
e A g flo] dAA FAsTs 19 T4 o) F FAEHYG. ok
T3 B )M FE RN AdFd et B Fohg A oS
4 F AUG. FFol FETd we WEPHEL 849 FiE 2E2 2
fo] A"y Reol YubHeo|A gk (kF T, 1978), Fig. 3IMAH 129 F 9
dxe F7he 4% AR fzd4d @ FAHA W) JUdE Aoz
BEHAAYG. FAANY FHHoz AF FAAv e Frhe HAFeo] Aol A%
Hule ols Fold L ¢ F ARy, AFe AF FFAD A7 $H AU

i
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Sugar content

A A A A .S
4 / A - . " x X A 72y yay FaY
O 1 1 Il i i 1 i 1 i 1 1 ! 1
10022 11/06 1/20 12/04 12/18 01/03 01/15 Qr29
Harvest time
Fig. 1. Changes in soluble solids, total sugar and reducing sugar

of Satsuma mandarin according to harvest time.

—O— Brix, —[— Total sugar, —a— Reducing sugar.
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Fig. 2. Changes in acid content and pH of Satsuma mandarin

according to harvest time.

—O~— Acid content,

—— DH,
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Specific gravity, Firmness(kg—force)

O | I | 1 —1 { 1 I I I I ! i

122 11/06 11/20 12/04 12/18 01/03 01/15 01/29
Harvest time

Fig. 3. Changes in firmness and specific gravity of Satsuma
mandarin according to barvest time.

—O— Firmness, —&— Specific gravity.

MzatAel g% ZAME9 FHE Fig. 49 Jetuidor. ZEo] As5dd neg
chlorophyll®] A4 3 #7 carotenoidd] A9 &2 A% FYE9 F7}7}
&4 A7 AASE AEZ 43 Ao Fig. 494 BE ug o] a
(34 =)t} color index (a/b)heE YXN Y ATE Holn glAM FMxzo o
e AS7AA #PH oz o)Folx P {KUol T FHHY AAFnGE
color index& °j&¢ AT{AHA ABZ e Ao FIAAN Rz AR
4 2A2F A9 119 3te olFoe Mxe ¥WEs A9 Y Aoz B
of dd¥ IR BLEHYoW, HEHIYE] Fo} RIYHNE FL2 RS ¢
T AUt
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20
Yellowness

Color index
o
[e)}

j )
>

0.2

O -10
1022 11/06 11/20 12/ 12/18 01/08 01/15 01/29
Harvest time

Fig. 4. Changes in peel color of Satsuma mandarin according to
harvest time.

—O— Color index, —¢— Yellowness.

2. AFPFzEe =4

Table 1& A3 8 ZAZF ZIHYA S4& B4 AFdod. F7 A
T8 AEZE Ao FHL SR k& HELFAS KAAAT, FF
Aol ¥& 2T RY FFTANE B9 2ALT Y AAUA Fig AN
AN E 22 e Y 2ALF Ao dRRoz, o oY AFFA
= AEY 487 AU,

AddEe B FFL BFLFA v Qo (z F, 1994 1 F
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1995), Tt & AE ¥FE FABHGY. ZEAHAES FF, AAEE, 49,
GA171, A&7 Tl wat g2 ZAolsh Ariv (2 F, 1994, 2 F, 1995), A
o 2% E FE AL ARAFFY £ 5AH4F dE JgHYiezes 7

gF A FRolFdn T 4 AU +H F #E
Zazt #y dejuzm, 3o a7t MM

o)
T

A Agol A 2 G
Yojub FAASE AT (X

T, 1994). & A¥d F2 ALY FENEE F2ALF GIgkd vEy

7 EEFESL A FFo g2 =uo

Table 1. Physicochemical properties of Satuma mandarin for cold

storage in this experiments.

Moisture 88.32
Total sugar 9.04

Reducing sugar 3.47

Crude fibre 0.62
Crude protein 0.62
Crude fat 0.18
Ash 0.42

%
%
%

Total soluble solids 12.04 °Brix
Total acid 112 %
Specific gravity 0.924
Firmness 0.774 kg-force
Vitamin C 40.55 mg/100 g

AdAEL A dnd F ¢ 604 AAFE 149 steHd I3 g9
ARzt G AFsAct. FAze dHHAL o A Qe 2
FAM AFE #AEg A FH, A Fd, aExHe 24, L9 E
ol 8 29l & & AT AR 2] FAHfY e F2 AFa
o A2 VAT FEBAA WA BAHE Aoz RAZHY. AZLAU
EE dASA zHUGUL st s A2 Ao AFae FAaAUde A 2

_17_

&



dejel W g5 ¥¥7F 23, wax-coatingelW HEXFAAM, EE FE|
EAA Ade FYoe FEAA Ao o8 Aad FHAE 224 F UAs=
o lodte Rez2 AARATY (I F, 1994).

53 88 g &ctoz wEar] oy AAAN A Fo pittingH
28 A9 BHE doeA FEFAHE AR AeR R9ZY (Ryal 5,
1982). =3, Aol 1/] AAE 13 ENARRZ gt 29 E A3 o
ol Aol wet thi 9 AolE YE Y F2 ARAE A7) o HE 3
At}

Fig. 58 A#Z7I F THZEAe FH4&E YUl A e w2 o
o Aol7t ARev, A ZVAE vAE g% FAIGEgE F2A4F9
B AEFAH "old AEH F Azt gel HAGHG. A 1208 ¢ F
W && 5% oldtgE FAGAeU, ¥2AFH F EZE AZAM= 80Y F
FH FH&e F43 FA. 53 F2AFAME @] HEA 4
oAut7] ARHAL, 98 ¥3F FEdMe 2 o $A¢7 R, dF
of o Fainst go] AT ol AFET 90% o) FAME &7zt
PR go] Fofdke RA(BRARGESHFRI, 1978)8 A X 59t

E, RAUYE AAE AT &dFA M oA AF Zx7]de ze)st
HE fRed, A F0 g4 E HA FAHANL FEe AFE RA.
A F #A29d 2FEE 237 989 AYT wax-coatingd FEE AF
F719 A A FHE AT RA&Y F/E /98] GE, AARE £
71%g d&ste 2 AHzAE FEY Hart AL Aoz gy, g A
FaEe 49 2 AZE A oA FF, ALY B2 F8 dA
MEH Z+ Ao g o8 71X 2308 FEY ot 9L Aoz #dd
o}

AEAGY A9 ARG T FFL2E F2AF d& s e
AYPHe] 49 ¢ 2 10% o2} (Fig. 6). 18]V AFFF 2oe |
4 stetAe A9 YA, 2 o)F 40 F/HE Boltst 49 24 ol )
"FAE $7he R

A ZE CA ARG AY g F 10% =9 FF4a7 A

_.18._



T BT (&, 199D v}, ¥ AHhelM % 3% FFFLAE AF WY g%
B 81%=2 FAGAE AF ddHoE AGE7d DA FEe] FAFE
g3 RFEAOE AEFH XA PAFY 7IAY Ao HAAY. HEXFH
ZEe AS FFAL7 F R %3, wax-coating® ASE FA Y7o
o TFHLI WS AL AdFg=7t ey A FAHUJY) qELE #EH
Ak, 2FLAF A Ze AN #AEFH 2L Rl =Y B ol R
% (puffed fruits)9 A3 A I (off-flavored fruits)e] WAL FIAZF
A7 A& HAA AA7I%E A9 gavt AL Aoz #Addv).
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100

Decay ratio{(%)

Storage days

Fig. 5. Changes in decay ratio of Satsuma mandarin during cold
storage at 4C and 87% RH.
—C— Room Temperature, —x— Cold-film, —O— Cold-nonfungicide,
—a— Cold-waxing, —[— Cold-fungicide.
Room Temp.; stored at room temperature, Cold-fungicide; treated citrus fruits
with 0.1% fungicide after harvest, 'cold’ meaned that the fruits were stored at cold
room, Cold-waxing; treated with carunaba and shellac wax after harvest, Cold-film;

treated with 0.02mm LDPE seal-packaging, Cold-nonfungicide: treated with no

fungicide.
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Weight loss(%)
8

10 ¢

O L 'l 1 '
0 20 40 60 80 100 120 140
Storage days

Fig. 6. Changes in weight loss of Satsuma mandarin during cold
storage at 4T and 87% RH.
—O— Room Temp., —0O— Cold,

—a— Cold-waxing, —0O— Cold-film.

FEXHE f3lq A L7 AMALE YFE2 GE AP R s FF
€ 98 Hoz A gotof FL& AHE IS 5 Ao, B APdME FI
M 4849 WS sty Sa2¢ HAHolWo o8 Foz #97) AE
of FEAQA FAgol wE A2 (BB 4% #EA dANE A2FRE 2
d Aoz AR

aEn Fye EN HAL AL e o veigus FA ARANWA 4
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7l NFen, 9% FEFoe B REA FWol dojuwA A Ayt
thoolet e AL 3Y F& oFe Mz o) Yo FAY YR F=2
LA 8= Penicilliumd ol 9% Foze] dARET oty HqFgold A%
P2 A A4 (Ryall &, 1982)°] &A% 7|= vt 2ea R2Hor #3973
A AstdA Ho] b @4ol Aoy el vl go] AR wohAth Yo
Ay 234979 AFL 3T, YUFE 85~90%7F FAz@dold Tt B (B
ARMETHIA, 1978)7F dod, olv AFAREY 54 2 AZxde w
atol7b e Aoz HAA, AFY e 4R AFzAE A2 7
T Yol H8¥ Ao HEHYG.

4. %9 ue 3= ARA

A AFAGAMNG FEAZE F2 F2AZA A& gloA, AZ2
g MAdsr] A%t &4 Ty FJuE 2P mE ARHES HE
At Fig. 7914 B vis} o] 86%2 - Zdo] oA AP2E AF
71 F ok Aole AReu, A9 A 2 FAHUCH HHo £
ERE 4TE 238 AFne 79 74xdd vt AFgad $x9 W3
Zol 3 AAHeE HA AFde %S dehid. 1944 29 F&7
Ae dAHoe JAFE 80%E LEok vEAd Axd A7t FAHA A%
ZEe Az@gol BAYANL, 2 o Fde FA G2V FokAE A & F
A A},

A3 & FAed TFdLd A AZIW $=23 A% oz
Aol & delil e (Fig. 8), #E24d0] o] foxA & ASole AF 60Y
ofFol HMge] AA FEE AL ¢ & AR
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110

g8

8

Relative humidity(%)
3 &

8

w 1 | 1 | 1 1 L 1 1 | L 'l 1 1 i 1 1 | 1 L 1 1 1 1 1 L 1 i 1 1 L 1 i i 1 1

1/3 1/15 /27 2/8 /20 ¥4 Y16 328 4/9 4/21
Month/Date

Fig. 7. Humidity changes of storage chambher during cold storage
with or without humidity control.

-0~ Humidity Control, —a— Without Humidity control.
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Weight loss, Decay ratio(%)

0 11 27 44 60 76 92 106 120
Storage days

Fig. 8. Changes in decay ratio and weight loss of during cold
storage with or without humidity control.
-O— Weight loss, Humidity control, —[1— Weight loss,

—aA— Decay, Humidity control, —x— Decay.

5. AZAR T F4vg

AdgEe] ANEE Hrba7] 98 392 o8 A7 dov, g 9
¢ #FAY Hrge A + A FHE dotny) Y9 42 2
BHFe] W Axo WaE 489 Gl AHFig. 9. @ ool @ 97
24 F AMEY Aolx RE A AR U3 FEEI AHI) fE
A vervA ggtev, AZVR F HAY R FFS AR 27 G

_24_



F7htM ey Ad 409 ol FFEH ZadeE F¥E dEdAY.

ol FES HA4d o FH§ FE FEe] AN o]FHq HHE {A
oz FHueE FFdEe Z Aol HolA FRHAW, AXE FAt A
A1 Foll AHHe A2 AAA AdE A7 AR7L F A&sd @
AFe Aoz #ddAH.

o
o™

Peel moisture, Flesh ratio(%)
[&]
i
Firmness(kg—force)

| @
eh
102
70 - ' : ' : . ' 0
0 11 27 4“6 76 ® 16 10

Storage days

Fig. 9. Changes in peel moisture content, flesh ratio and firmness of
Satsuma mandarin during cold storage at 4T and 85% RH.

—[O— Peel moisture, —<¢— Flesh ratiob, —a— Firmness.
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Aukisztel ALARFAM =/t @WkE FF ARIVAE FFELLE KRS
At FEe FE) vYPe A4S EI ¥ 5 dvh FEY AEE AR
Aol A4 2 gutatA wolAa o Fe Ay FGo o AAzFH A
871 dojytt. Fde) A9 AL F 2 endopolygalacturonased #F& o
G A glew (Stanley, 1991), ol& A2 A Fel v& ALAFNA F2EA0
vold HlmA ANE §Ao fF Ao wddEny Jdx FAY dHR
obvgt e dAste A4 80Y ol ¥R Adzow, RARs wel A
&7 Alzate 7173 A dAs oA ALY AN HEFY HAAH
Zd g dEe] AME} i oA Y&& & & AN =AM R F
Agtg 71F U 60 ~80Y A=V AARAGLE A4 F Y& Aol

Fig. 10& Zg9 WEAE FolA e fAnH 2 7t4418E3% 4+ &%
o WaE Jeddt A LRES 4 #FL SEFFEA o8 AR/
mal 234 A2Fe ¢ & Ut BeARFAME VT AZAN ZFF
€0 Aao A #FFo A Hen F FF FHaAE @A @l T}
Zhets Ao T sE wEd, ALAFANE A FFo] #hI AR
of Mlated 28 =R &L ¢ F YUY

ZEe A AARY AR FFol Aot BE Holn (I F, 1995), A%
Aol e 2 NBE BT & 7] g 44 EMAgE7 9A3A &
of Z+ Algzte Holo & EAge 4T W AW 2 g2 ALAH
FF, 23 R B89, HEN C F RIFHYEY Fa2 AFo] ALH T2
As7t AAE] AgEgE & F AAT
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2 1.5
£ ~
= 154 1 §
— o
g :
@ I o
3 G
<5 0 ) 05«
)

5 0

Q 11 27 44 60 76 92 106 120

Storage days

Fig. 10. Changes in soluble solids and acid content of Satsuma

mandarin during cold storage at 4C and 87% RH.
—[— Brix, —¢— Acid.

6. FHAIAN e FY

e FHEE 71FE FATEAVNE FALR 9 109 RFH22 %
4 TRAN7E SEdte T8 AEN did AFANE FEY AR+ Fig. 1l
A BE v g $£&A7 REFE ¥y FFLAL AR, o
< T8 F A7zl Aold w A9 nAALt. ¥H&e A 114 F
o 4% AFL 349 FE oF ¥ FASRAUAG. 53 FFgA9 49
19 F&3 3ted 24 8¢ 420 vl8 129 2& 88 2o A

r

.
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on 48 &0 6% FEIAT. ol BELFY FLAZAME 27 FHE
Zo] F7] #¥7d us] AFAdel Fouvke Ru(F F, 197N%e ©E A
ARt

Aoz Fase FEo HFEE 119 Fed #88n gloy, 3730
ALAZE Fald AEE FANWEAH &M E =4de 4= M@ T
BAZNE A st 9o "Wy Aez2 RnAAY. a8y =7 FEd u
o AFMdel FRH7NE Aoy, ¥7 F#4F# F¢= A 1004 FHEHE
FHE&e F77 ARG ol 2ALFY AYH H5HoE Qs F7AZ
T U9RA ¥ Aog #oHY, I5HE FEINA 1008 HEE AZEHEA
goo M &3ste deko] R A2 AA[RG. dRFHor 2HLF
8 AF FEANZ BEEF vEe dg Ax w2y fid Joe=
T8 F AFdor sty 7100l dojAn, £ e FFH Fd v AR
el oA Aoz ¢AA QoM FAL VE Fo AFAHE FAY = A
= AEAGY A 297A9 AFE HFIFer B3 Qo

Y ARAL EEMN7IY 1E FAS ARG #AS AAM AR/
S @A E 42 oHAR, FAEH FFgLN W FFH FA FE 19
g w 2AZFY A2AGd AAME 12093 o2 #EHJon, AF
el HAHE Foto thh dFe] ¥ Aoz A a2y AF F &
A7l A HeE AFHER tEo ANLAFAFY 23 nHITA
A AHE FAo 23 FHoF ¥ Aoz ARG
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Decay ratio(%)
Weight loss

Storage days

Fig. 11. Changes in decay ratio and weight loss of Satsuma
mandarin during cold storage at 4C and 87% RH

according to harvest time.
—a— 11/11 Decay, —x— 11/22 Decay, —*— 12/03 Decay,

11/11 Loss, 1 11/22 Loss, 2] 12/03 Loss.

7. AZAZLY 231 ¥ VA&

AZLEY |87 F shelf-lifeE LolR7l Hdlo ASAHAAAE 2082
2 8o A gte] I FFHAE AAFFen, 23 59 Fo RuL&E
24% AAE Table 2014 BE urg} g

AEoAM AZg FEL F2dM AZF FF v way FEAHE
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et E @ Ang dets ot oA Fud A3 g EAd. 53 ¥
5 TR AFH #F AS ARHA FFHE U, &3 59
Foge vt At Mo vf¢ g} FFA EAFE MARL gl A
2 gaEdt ot &3 F AFH 2oz 3FAL HAY FA4HAA
, el H oz o Aol 2dd AES] AR o3 dejuts RAoE
HAY 2Agd A8 23T e U227 52 5 en, #§ #E
PHRtE 2RV FEAE AL FEE VT FR7 AEAN wEFY =4
Jetd AE oy &3 F HFd 589 FA7 dawe & 5 AN,

2 AdAde 24279 HAAAF2A S AASGEH JoAH AFEDY
ARAA AFnY 28 AFHoNA gdsivtne B £ YA, Az
of g AFAFe] 54 & FEHNAY HE olE EHRZ o FAHY
A% ARH JUidw A48 Z1eAdel sted Ao ATHET B#HA
Ag7nAE #39 FI7NAZE 9 RELFUAE o] &3 st B 4P
ZALFY NAEE FAF7] A8dd ASAZA g FAHA A=2A 7]
249 489 44224 297 ddn ARG,

ok

o

2

Table 2. Decay ratio after 5 days drawn out of cold room(%).

Storage time
Treatments 120 days 140 days
Control(non-fungicide) 10.26 18.75
Treated with fungicide 8.11 21.21
Wax-coating 8.11 35.38
LDPE film-packaging 39.96 87.50




V. 8 ¢

A &FUzdel B4 g5t AFrIed &YE Ao FHAVS A
Fad ¢ 2FUde AFSAHE FESY g g Ayg AU

1. #8717 Ro{Hol wdet HEA1HEE, F2 2 490 F7stE A
& Hgon, A FFL 4 2AHAG vFH FEE & WUIHE Ho|A
¥gtod, color index (a/b)&E 119 & ¢7tA F74sirst 2 ol Fo & WL
N A

2. A& Ao nH AXAF ZEL AR F ALAHLYE, 2, vE
7 Col ®MEst e HYow, RALH FHFLI 4L 10% o)W FE
A oHaA AHEE FAFG JHZ 39 SdeAA AFo) 7@ Rer Y
o E¥, F¥gA, AEY A, T §FFY Fat ARNR FA A5FHo=
M A8 Dol

3. EXAH wax-coatingZ THFZA2Y I FAde =& FAo
Z71 AR e FHge] Fsdod, gAY o] BHLELE AF 2
712 Aol7t ALY AG F£7)1d o] EFE FAHFAA F7H3 Y.

4. 224 A ¥ AXAZLS 23 B¢ viasdyes 4 A&
B} FELA AFE ALV Aoy, AF 60d FREH FE A ®ol 99
5 o}

5. 7] & FE vy g5 ZEo] RHAEF FHFPALI FHo &
S4E F&F 2 AZSHE Aol F& Aoz BusHIeW, AF 1008HE
7% 3o Eetdts Aol wpEA AL
6. AAZT Fel vid A2AFT FFL AF 4MY ol ¥ 29 E
A4 9 9 "ol HRA Idon, &3 F UE XAE FEY RAL
48 F78td /F71%F AT FoA0r astE.

ro
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Ao 2

BEg AdA FEe A2 JAEdY FAL BT A=) BY
HE ob7A e nAPS aFdA JHLg AAEem, wmg
tEHAE MAdEA =88 AR 2Ystq FA F71F e,
A2 wsdH ¥4 €2 7S F4 2l 2ed, #¥E =
T4, dild ZadiAE A2 FAHEHY O

obZe MEF FAHAF WHE o7A god FAFTFHANEA
H AFs 239, LS AFd, 2AE F34S NES LE FHH
A E2AE ZA=HYG,

AT R AETFLAYLAN 5 #o] ddEH WS =& F
A AMdES HEAR, R AAAE FAY £E A¥Y.

Foz g4 ZAdAM AlFor EHol FA Rrydd g, Fry
A AL mhES =2, Y53 o W F4 o] HolE ofy
% 2 A Fo Eold o7 A o FE& AHE AP,



	표제면
	Summary
	I. 서론
	II. 재료 및 방법
	1. 감귤시료
	2. 저장전 처리
	3. 저장조건
	4. 분석방법

	III. 결과 및 고찰
	1. 온주밀감의 수확시기별 성분변화
	2. ÀúÀå°¨±ÖÀÇ Æ¯¼º
	3. 부패율과 중량감소
	4. 습도에 따른 감귤의 저장성
	5. 저온성장 중 품질변화
	6. 수확시기에 따른 영향
	7. 저장감귤의 출고 후 부패율

	IV. 요약
	V. 참고문헌

