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e Al A= ARSI ZEe] AESQ] CaCl,
(anhydrous)2} 99.9% ethanol(EtOH)< Duksan Pure Chemical
A}(Yongin, Kyongkido, Korea)2] 1<, methyl cellulose(MC)
9} hydroxy propyl methyl cellulose-15 (HPMC-15)% Dow
ChemicalAF(Midland, MI, US.A)® Methocel A 15LV
Premium} Methocel E 15LV Premiume Z+2b ARE-3}SIT)
Polyethylene glycol 400 (PEG 400)<2 Shinyo ChemicalA}
(Osaka, Japan)®] A& ARE-3IITE.

3[E Alge| M= 3 ME
S 3713 methyl cellulose(©13F CaMC)9} hydroxy

propyl methyl cellulose-15(©]3} CaHPMC-15)=8 8-S
Kime] W7o o]ate] Azxsiqict. o ZRAPFE BEFE
slo] AHE BIA FAE SA A3 Yt 0.025+0.004 mm
o] FAE eRTE. RIZEARF(o]8t izt )eh CaMCHH
A Y, 285l CaHPMC-15Z8AFRE 85351 30°CY 3
Aol 8Y7F BAPHA A7 AR AFH e Aol AR
SR

Song3}

XERE FH &X
Appe] A9 8-S BIAA micrometer(Peacock, G-6: No.

5, Japan)Z ARl 107] AFRe] B9 FAE 203 =245}
of Ha 9 BFUE TN
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Table 1. Operating condition of gas chromatography for the
measurement of respiration rate

Instrument : Shimadzu GC 14 A(Shimadzu Co., Tokyo, Japan)
Detector : TCD(Thermal Conductive Detector)
Column : Alitech CTR I (outer 1/4" OD tube packed with acti-

vated molecular sieve, inner 1/8" OD tube packed
with porous polymer mixture, 6 ft length, Alltech
Associates, Inc., Deerfield, IL, U.S.A.)

Column temp. :35°C

Injection temp. : 60°C

Detector temp. 1 60°C

Carrier gas : He(60 mi/min)
Injection volume : 200 W

h

E 53

£ (Respiration rate)2 Hong %9 ¥4y 7|42 9
&3t WAlshe olatalebre] %S &AL, =,
g3 Al o] AFAEE 30°C FAdA gR7|7H
HEsprA ZF AFAIEE AEE Fele A8t
WHeRE T4 duE Ao AJE 1919 WEe
Rl 358802 AT F287]0 AFE < 700 g%
3 GHAZL F 30°CE] incubatorollA] 2A)7FESH ¥lx] &
718 9 olE # o] A7t 2T BEHA § F gas
tight syringeE ©|-8-3k §71v]2] 7IA] 200 wE GColl FY3}
o Table 19} #4 202 sl ojalslebie] v g
SIATH SHES ARREIYM Le olMslEkre] BrE
U 2ol olste] Alatslint.

g

\

oo Hl _I[}iﬂ%OPoﬂ%o;
flo md o

ot - i o oy
o]

CO, concentration X Volume(l)
Weight(kg) X Time(hr)

Respiration Rate(/kg/hr) =

FHoE (Weight loss)& 30°Ce] 3F2Aoa HaAsIHA A
Al A7t 5LT AT 100E ARRER] 7)7)e] Zake

e

715 (g - 3IEH()
2715% (@)

X100

pH ¥ HEMT =H

AE AASF AF #4L blenderModel 861-66, Oster,
Milwaukee, WL, US.A)E 33+ t}-S QA 22 7] Model
MF300, Hanil Industrial Co., Seoul, Korea)Z 3,000 rpmol| A}
1027 9AEHT F 4& 459 S pH meter(Beckman P34
pH meter, Palo Alto, CA, US.A)E 33] A3l Hagtoz
STt s pHEEH FUS A5UCT AOAC W%
ofsle] 33 HY F HFHE 73 malic acid® Akl
BAEAT

T2 HE EY ¥ 52 8y

AF 30g¥E FH3 g FFF 150 miS A7Fs1d blender
A A&oR 18ZF vRiE £ 908 B AojFEth o F
50miE FH3l 3,500 rpmellA] 3E-5F YAE-E] (Model H50E-
TR, Hanil Industrial Co. Seoul, Korea)3+ ThS Whatman
No. 2 ZAZ ZRIizEIe clgjelg 84 BEo2 Az
aksich.

= B9} anhydrogalacturonic acid(AGA, MW = 176)2] $-&
m-hydroxydiphenyl®ll €]} Blumenkrantz$} Asboe-Hansen <]
Wl ojste] 84 RIS ARISATE? olw ARgE
BE FAL galacturonic acidZ A& A FA9 HYE RO
2 33 dAste Hags +8 F 1762128 F35h
anhydrogalacturonic acid® 2Hbste] 84 HH g =4
3kct.

Polygalacturonic acid(Sigma Chemical Co. St. Louis, MO,
USA., &% 85~90%)c +=Z5 =o|7] 913l Hwang®]
Woz A F polygalacturonase(PG, EC 3.2.1.15) 84
24S 93 712 A3 PG B4 592 Spectrophoto-
meter(Model UV 120-02, Shimadzu Co., Kyoto, Japan)& ©]
§atd 276 mmellM FFEE 33 3] REFHOZHE
galacturonic acid ¥& AXISIACH, PG 842 37°ColA] &
2 1n0M9] galacturonic acidE HASI=E sl %S 1
unit= <]t

Hwang 59 ¥ ¢3le] A= citrus pectin(Sigma
Chemical Co., St. Louis, MO, US.A) 1% §9& FAgoj
Hol 3d B FAAIA 7898%2] degree of esterification
(DEyS 717l & pecting A3 TE AZE £ citrus
pectin 0.05M sodium acetate buffer(pH 4.5)°) =] =8
0.5% & 10 mpell AFFolr Ae 784 8 2mig 4o F
WA pHS| H3E &35l pectinesterase(PE, EC 3.1.1.11)¢]
A F7E Felsint.?

Zdx o s

Z1A18 7 = (Firmness)= AHFS 9% 2 E Rheometer
(Model CR-200D, Sun Scientific Co., Ltd., Tokyo, Japan)®l
ZZAZ 3 pressure sensor rod?] & Felel No. 34 tooth
type rodE ©-8-31 rod’ EHE TET o] A FFA
o] 32 1d 7oz =431} b mode 1(Penetration)®)
HHO 2 10kg® maximum load cell& ARE3FEC™, chart
speedi= 60 mm/min, table speed’= 100 mm/minZ. 103] 23
sl Htgks 3

TS I od AR 3] Yl ARE B
AL 30830 7)oM) A deoA HrslEE 39
o A de sHoREw s 1052 FAEHL
o g fEgAale gol ZhadE 30 dF o2 #s
A oAl AFsATh. HAks o5 43 Aalsen,
A AeE 73 HAYE Asl 7P REOE 1P
2 33 7THeR ZE "ty Hrsin

SAAMEE SASPE o|&ste EAHEA(ANOVA) F
Duncan's multiple range testoll <]3}ed H4351tH(p <0.05).
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™, Beauty A= oPikaleka @hAl#go] 28 5 Ui
E d93 o2 2742 Ve, Santa Rosa AT
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3 Komiyama 5 '7& vls thA 27| ojiksieta )
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Fig. 1. Changes in the respiration rate of immature plums during
storage. @ : Control, A : CaMC, M : CaHPMC-15.
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Fig. 2. Changes in the weight loss of immature plums during
storage. @ : Control, A : CaMC, I : CaHPMC-15.
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Fig. 3. Changes in pH and fitratable acidity of immature plums
stored at 30C. @ : pH of Control, A : pH of CaMC, Ml : pH of
CaHPMC-15, O : titratable acidity of Control, A : titratable acidity of
CaMC, B : titratable acidity of CaHPMC-15.

pH % A= FHd osle] F3% EHE JepA] oo}
Santerre 5220] Al SemperfreshIMS FAHS A3, &4
A=A} pH, A 2 IR Fgell= FIFS vXA
okrthy B3dk A3 AX3hs ZHAE el

T84 HEEZ ¥
o HEZHe) F89 PR A, udEZ e 0
203, Hele i) HUor A B EalH
o] ~23lEIT® dutxog weHde 84 HYUS AA
et o SAa tiEe] Ha FUisitial BAEo
o, olHg B84 HElHe 484029 A 47
FEE FAAste] T8 7170 AR A9 &3l
FEge vXE aRloze AxHe] Aedtaat Rl methyl
2|23kt et
ERAL AR 84 HEIgES Fig 404 B U%
Az 4.82 mg/miolA] TSR 2 F AAE] FTtele
Hz2TL 572mg/ml, CaMCT-& 4.85 mg/ml, CaHPMC-157*
& 355mgmi7HA 7RI UlEe 784 HElo] ¥4
3] Z7RlIGo IHFE TUHE0] AeS & 4 AT
Komiyama §°-& A72] A% & HAugdasis d+¢ 2
I HRAY AR 484 HEle 2role W A itk
7} Fubie) 7o) oMz FEsiEom, o Eebel At 8A
3] dojdtiar d1dem | Sordum AFFelMe WH3lyF Aol gl
slo] 2PF EE] Aol7t UeS HAFI o,
o= 584 Heggo] F7RRe & & AT
B Ao A8 ERAL AFL] 584 gt
% T A7 Ao ot AR FTeRS
CaHPMC-1528°] 9j3le] o $7hgo] 7age ¢

S8y
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Fig. 4. Changes in the soluble pectin contents of immature plums
during storage. @ : pH of Control, A : pH of CaMC, I : pH of
CaHPMC-15.

F ATk &, 2HES AT A IAFT CaMC}

CaHPMC-15 8 7o) dlzrurt 84 Hele] Frlgo] 4
o] A% FAEH} Y-S ¢ & YU

Fo] Askgole iAo Al E g3ete] FAVE B
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Fig. 5. Changes in the polygalacturonase activity of immature
plums. @ : pH of Control, A : pH of CaMC, B : pH of CaHPMC-15.
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Fig. 6. Effect of pectinesterase activity on pH changes of immature
plums. @ : 0, A : 2, :3, O : 4, A :6,and [ : 8 days stored.

1.99 umol/ml/minol|A] AZFL7o] thzte 3.11, CaMCZe
2.36, CaHPMC- 15 2.28 pmol/mi/min®]ich, thzte 7]
7ve] Azte] wel foHoz Z7lslgou CaMCet
CaHPMC-157-& Z71o& f94o® asitt o 3 Zr}s)
£ A%S YepIATHp <0.05). Ak AE717HESH thad
o] CaMC9 CaHPMC-15 ZHoll Hlsle] feolxow o
PG €4S YeRIATp<0.05). ©l= Avocado® ¢} Bartlett
HpDoll A =233} PGe] do] Ao HHiAE HeE Hus)
dxek= AFeltt. Fg. 594 & 4 glko] msalEo o
Al PGe] SA7E ERIFICH tiRToM= HFJr tﬂ%@i PG
o] @Xo] Frleldoy B Ayl ARS-S FEe) 93k PG
o] BT A g A8lE =F F %132 o T

Table 2. Changes in the firmness of immature plums during storage”
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4*4‘51% A Zol cementing B binding agent®] 28-S 3P
£ B olFx s AT gt Pectinesterase
(PE)= B C6oA methyl7]E F2l3le 42 uiFie]

TSN EoA BANY Ba] Ao wATet 249 sl
Z93 J8ke g} W
Citrus FElo)] 2g4ANS

A7FsPH PEZF =18 A9 citrus
pH

pectin®] methyl”’| & f2|SHEE Faxo]Lo] W&o

AN, ERA AT Za A citrus pecting %o} pH
o] Wals AT 43} Fig 6olx9} o] pHe 229 7

A Yeplio] £ A3 A5
A= AFol PGS PEZE A8 Pilnik®}: Voragen®] X
3¢t A=A sl Aaelul. Proctors) Peng®-2 blueberryd] <
At 8 HElgtero] Frkshadl, ol #Ye 838t &

o pectin methyl esterase(PME)$} PG7} -8}l 53] PME
o] Ballof] oJ8l carboxyl”]®] $7HE PGS 4% 2 o]
o] 288 folsA 3 AxE FASIRlTh B Hye] Ay}
% %7)ol= PEY X“l"ﬂ ol&te] -2l carboxyl”]7} TFE]%E‘
I Fgslgem, 1§ PG7F HelE FEslsled AYES
T84 HEle] Frhgo] Aol Axrt A fAEE ¢
UATE.

PE7L EAIE o] ER1IFAUTE. o]

rfo

¥ o

Bz U ZsAA

A2l 71A14 A= Table 29 A9} 7o) 3.33kge] %
7] AxolA AR 195 dRet ARl folHd A}
o7} g1dt}. vt A 3 A Fo)| TR 2.10kg, CaMC
£ 290kg, CaHPMC-15%-
2 AEE YEileH, XV 717¥e] Aol o] At 2
Aste] A YT FT-S 0.57kg, CaMCZ2 1.60 kg,
CaHPMC-157-2 1.63kgl 2 FHFo] Fo2og & Ax
2 Jepiithp <0.05). Tsuji 57 Sordum AFF%<] AE
W3S S2e Ax 20°Col e A 3UFRE FH3] A3t
ot 30eCoM = AAE] AskE Tkl Baske] 2o A
T Hsle FF 2 AT =9 iH%W]Oﬂ w} thES
& 4 AT AT ATl wE Ao i A
ZAFAZ Table 3| LERIITH %%%P% Bkl e A A
H#e vws] B u thxee] FYEr AR F2rsl 3
7HE e, A7k AR A AdeE BF foFew &
vy F7HEATHp < 0.05). W AR A A% F A

Storage time(day)
Group
0 1 2 3 4 5 6 8
Control 33329 3308 2.67"¢ 2.10°P 1.60P°F 1.47°%F 0.93°¢ 0.57°¢
CaMC¥ 3334 3.20™ 3.03% 2,90 2.93™ 2.37% 1.60° 1.60°¢
CaHPMC -15° 3334 3.13% 27748 2.67¢ 2.70°5¢ 2.43¢ 1.80% 1.63%
YUnit is kg.

DValues are means of 6 replications.

*Values in the same columns bearing different small letters differ significantly, and different capital letters for plums among storage times denote signifi-

cantly differences(p < 0.05).
9CaMC means coated plums with Ca-added methyl cellulose.

$CaHPMC-15 means coated plums with Ca-added hydroxy propy! methyl cellulose.
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Table 3. Changes in the sensory scores of immature plums during
storage”

Storage time(day)
Characteristics Group
1 4 8
Control 3.44% 2.87*4 1.40°
Firmness CaMC 5.00 3.62® 3400

CaHPMC-15 5334 03.55"® 4.00®

DValues are mean scores of 10 panels.

PValues in the same columns for each group bearing different small let-
ters differ significantly, and different capital letters for plums among
storage times denote significantly differences(p<0.05).

& b8P CaMC®} CaHPMC-152 8] o3l Ax9] £
25 UehdS o & stk
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Effect of Edible Coatings on Softening of the Stored Immature Plums
Tae Hee Song and Chul-Jai Kim*(Department of Food and Nutrition, College of Home Economics, Sookmyung
Women's University, Chungpa-dong 2-ga, Yongsan-gu, Seoul, 140-742, Korea.)

Abstract : Immature plums(Prunus salicina L.) were coated with edible coatings, calcium-added methyl
cellulose(CaMC) and hydroxy propyl methyl cellulose-15(CaHPMC-15). Weight loss and respiration rate of immature
plums coated with CaMC and CaHPMC-15 were lower only at the earlier storage period. The titratable acidity of
plums was decreased and pH was increased during storage. Soluble pectin, pectinesterase, and polygalacturonase
activity as the marker of softening were commonly increased with storage time, but those increases were lower in
CaMC and CaHPMC-15-coated plums. Mechanical firmness became significantly soft during storage, while the
coated plums were remained harder. As a result of sensory evaluation, softening of plum tissue was found during
storage, but the coated plums had the harder texture. These data suggest that the application of CaMC or CaHPMC-
15 coatings into immature plums can reduce the postharvest softening during storage.

Key words : plum, edible coatings, soluble pectin, polygalacturonase activity, pectinesterase, firmness
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