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Effect of Cellulose Coatings on Postharvest Storage
Qualities of Plums(Prunus salicina L.)

Tae-Hee Song - Chul-Jai Kim
Department of Food and Nutrition, Sookmyung Women’s University

Abstract

Immature and mature plums(Prunus salicina L) were coated with calcium-added
methylcellulose(CaMC) and hydroxypropylmethyl- cellulose-15(CaHPMC-15). Physicochemical,
nutritional and sensory characteristics were compared during the 8-day storage period at 30°C.
Irrespective of maturity, pH of plums increased and the titratable acidity decreased during
storage. Free sugars such as glucose, fructose, sucrose and sorbitol were eventually decreased
during storage, but Ca-added cellulose coatings influenced on the prevention of free sugars
from decreasing especially in mature plums. Vitamin C contents in immature and mature e
plums became decreased during storage, but the coatings took effective on its retention.
Changes of malic acid, the major organic acid in plums were appeared the same tendency as
vitamin C during storage. Results of sensory evaluation showed the development of red color
in peel and the softening of plum tissue, and also showed that the overall eating quality and
appearance generally decreased during storage. However, the coated plums either CaMC or
CaHPMC-15 exhibited the better sensory characteristics.

As though the significant difference in postharvest storage quality were not found between
the two coatings, CaMC and CaHPMC-15 coatings significantly contributed to the
improvement of overall storage quality, especially the retention of vitamin C and organic acids
only on the mature plums.

Key Words : plum, cellulose, free sugar, vitamin C, malic acid, sensory evaluation
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2] AFE FFdoA | F AUAHER
&5 F Adslg F5EA nisIg 3
23 Ztzt A 228 B ABRE A}
£39g. Z®HY Ame CaCl(Calcium
chloride, anhydrous(first grade))¢} 99.9%
ethanol(EtOH)2 Duksan Pure Chemical
Co. Ltd.(Yonginuoop, Kyongkido, Korea)<
AL Ag39th.  Methylcellulose(MC) <t
hydroxypropylmethyl-cellulose-15(HPMC
-15) The Dow Chemical Co. (Midland,
M, US.A)9 Methocel A 15 LV Premium
1} Methocel E 15 LV Premium$ Z+%4
A28 4tk Polyethylene glycol 400 (PEG
400)2 Shinyo Chemical Co., Ltd. (Osaka,
Japan)e] R-& AH8-3%ATh
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pH meter(Beckman @34 pH meter, Palo
Alto, CA, US.A)E 33 ZAHsdo. A
TE pHEARIY TG Asde=
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acid2 #atste] EAISAO
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o},
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5 mE 93 60CY F&xAqA 1AL F
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citic acid, lactic acid, tartaric acid,
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o] #7143k *& &I

7) HlEY C HE
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Table 1. Operating conditions of high performance liquid chromatography

for free sugar analysis

HP 5890 (Hewlett Packard, Palo Alto, CA, US.A)
Waters Carbohydrate analysis HPLC column

(125A 10im, 39%300 mm, Part No. 84038 : Millipore Co., Milford, MA, US.A.)
RI (Hewlett Packard, Palo Alto, CA, US.A.)

Instrument

Column

Detector -

Mobile phase Acetonitrile - HXO = 90 : 10
Flow rate 2 mf/min

Temperature 40°C

Injection volume | 15 ¢
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Table 2. Operating conditions of gas chromatography for organic acid analysis

Instrument
Detector
Column

Column Temp

Perkin-Elmer,Autosystem(Norwalk, CT, US.A))

FID(Flame Ionization Detector)

HP-FFAP Capillary column (25 X 0.2 mn 1D, 0.33 gf film thickness,
Hewlett Packard, Palo Alto, CA, U.S.A)

Initial temp : 60C, 3min rate : 15C/min raise

Second temp : 220°C, 2 min rate : 20°C/ min raise

Final temp : 240C, 5 min

Injection Temp 250°C
Detector Temp 250°C

Carrier gas No, 21.7 psi/ml
Split ratio 1100
Sample volume 20 W

Table 3. Operating conditions of high performance liquid chromatography

for vitamin C

Instrument HP 1050 HPLC (Hewlett Packard, Palo Alto, CA, US.A)

Column Hypersil APS-NH(5um, 200 X 4.6 mm)

Detector UV 254 nm (Hewlett Packard, Palo Alto, CA, US.A)

Mobile phase 0.05M KHyPO, : Acetonitrile = 60 : 40

Flow rate 1 mé/min

Injection volumn 20 b
2RV usAAaSETRT 4% 2 Fh F AEES GHE F RS wAA
AFPol <2dld Table 39 ZHLE 3 Ax, F9 A4, AAZA HAEA
HPLCOl A g€ 20 e FYst @& € HBIEE dPen ou AFg =
539 YolE& L- ascorbic acid(Sigma Ae 74 BAYOL AHEE 19M 77}
Chemical Co., Ltd, St Louis, MO, U.S.A)) A 5FE AHEed 1R e HAHS
BEELH Yol 3t AFMn vl w3 o2 3xn 7808 ZAFE BT P
o HlEtY Co FE(ug/m)E T3, Al ANAY HAAEAHl FHARE Hrtst
g2 F9 vEgY C FFH(mg/100g)o2 A At

ke,

BEAAE SHcgstn A4 109
oz Iy WA zFe Inz
Mg B F 2o Aol Ho} AW}

9) SHEH
e A¥ddne #sAAMNY Ans
SAS"E ol &3t BARA(ANOVA) ¥
Duncan’s multiple range testol] <]3}¢]
481 tH(p<0.05).
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Table 4. Mineral contents of plums

Immature Plum Mature Plum
Mineral (ﬁg/nlt&?t; Mineral (ﬁgo/r;t(;a(l;t;
P 10.02 P 12.05
Mg 414 Mg "+ 5.65
Ca 2.39 Ca 5.49
K 91.05 K 123.76
Na 6.56 Na 9.58
Fe 0.09 Fe 0.17
Cu 0.009 Cu 0.01
Co ND"| Co N.D.
Cr 0.002 Cr 0.008
Mn 0.18 Mn 0.27
Se N.D. Se 0.0006
Zn 0.03 Zn 0.05
As N.D. As N.D.
Pb N.D. Pb N.D.
Cd N.D. Cd N.D.

UN.D. means not detected.

3) pH ¥ XYL

A% A7 Fol pH 2 AW
o A3+ Fig. 19 YeElY g o=
3} &3 2% pHE 3.2~330A4 354
£z Z7bee A% dgun lew,
HAANEE BE [90|A 1408 zHAd
= A%%E YeEhAEd ol 4 F
7159 ZHaol 7]A% AL Als €Y.
pH 2 A= CaMC 2 CaHPMC-15
Yo 923l FHIY AHE YER
otol Santerre S20] Ao Semperfresh™
Y3 A, AL AFdHA Y pH,
£ 2 ngRe FgFoe FIFE v F

£ o
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Table 5. Changes in free sugar and sorbitol of plums during

(% as weight basis)

storage

R - N e

Control

CaMC

CaHPMC-15

Fru

Glu

Sor

Suc

Fru

Glu

Sor

Suc

Fru

Glu

Sor

Suc

1923

1.714

0.407

1.215

1.923

1.814

0.407

1.215

1.923

1.814

0.407

1.215

2.634

2.638

0.529

1.519

2.277

2577

0.490

2.676

2.420

2.961

0.483

1.772

2.704

2.651

0.299

1.534

2.393

2.376

0.345

2.521

2.729

2.967

0.421

1.677

2.502

2.964

0.778

2.593

2.508

3.046

0.307

2.450

2.435

2.889

0.299

1.535

2.535

2.613

0.466

2.313

2.232

2.332

0.468

1.369

2.404

2.467

0.350

1.662
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u
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Control

CaMC

CaHPMC-15

Fru

Glu

Sor

Suc

Fru

Glu

Sor

Suc

Fru

Glu

Sor

Suc

1.958

1.973

0.400

1.845

1.958

1.973

0.400

1.845

1.958

1.973

0.400

1.845

1.782

1.929

0.371

2.102

2.151

1.8%4

0.108

1.636

2.532

2.636

0.444

1.815

1.702

0.212

0.212

0.824

2121

1.803

0.219

0.427

2.107

2.253

0.244

0.662

2.382

2.503

0.254

1.093

2072

2.069

0.266

0.829

2.264

2.327

0.262

0.998

oom.umog-]{ﬂoocn.mmof'?_,w

2.222

2.200

0.517

2.840

2.374

2.330

0.327

1.205

2.736

2.780

0.780

2.697

S T. means storage time(day).
? Fru: Fructose,

Ztolg Uehdie ZFAJeH o FF
2 FEATIY ol 7A@ Rez o

A

couge 23X GAY IH 2gs 3
Qo Fulo] Fo¥ 9B e 4#

Table 62 ZAFoA BFo] 259 F
& 87128 malic acide]™, oxalic acid
¢} citric acid7b 2F HEHT U
Citric acid®] &3 A ¢ EF F718}
o Fastes AFE Yehien) malic

Glu: glucose, Sor: sorbitol, Suc: sucrose.

acide A% F WA= Figed, =2
8HFo 7489l controld #AA&RT}
A= Yyelges, CaMC ¥
CaHPMC-152%® 9 ¢]38te} malic acid9
Bargol A YEd HAoE Hol IY
o 9o f{7]ie] EF VHFE AME
He A& YAse HAoez  HAL
Hulme®& At#te] CAA R o3t 7]
Aol ko] S wton FE I3
malic acidE AHE38te} olitstetAe o g
&5 YA, =Y B§ A2AF F
ol A malic acid$} tartaric acide AR
At citric acide QA3 ESAFTIL B
aste] B AP ERA AT A7)
v et &) 98t malic acid7} Z
Adte AT dX3e ARAH

43

6) HIEIY C
Ao vlgl Co] ##2 Table 79)
A E T AR WAZ 19 mg/100 g A
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Table 6. Changes in organic acid content of plums during storage (mg/100g)
S.T." Control CaMC CaHPMC-15
L | (gay) | Oxalic | Malic | Citric | Oxalic | Malic | Citric | Oxalic | Malic | Citric
m L acid acid acid acid acid acid acid acid acid
Et\ 0 5.66 1,506 467 56 1,506 4.67 5.66 1,506 467
u 2 4.79 1400 | 41.24 349 1610 | 53.68 6.62 1827 | 29.35
g 4 5.08 1,197 | 1891 5.09 1577 | 13.04 45 | 2,182 | 5633
8 2.48 1,114 7.51 4.27 1,725 | 21.14 9.14 1657 | 2826
S.T. Control CaMC CaHPMC-15 |
M (day) Oxalic | Malic | Citric | Oxalic | Malic | Citric | Oxalic | Malic | Citric
a acid acid acid acid acid acid acid acid acid
ltl 0 11.36 | 1,720 85 1136 | 1,720 85 1136 | 1,720 | 11.36
r 2 8.32 1,730 85 4.69 1,750 118 6.70 1,768 94
€ 4 11.15 | 1550 672 .| 1781 1,748 139 457 | 2026 6.9
8 7.31 1,313 15.9 2.45 1,347 14 1021 | 1,339 90.3

i ;
'ST. means storage time.

Table 7. Changes in vitamin C contents of plums during storage (mg/100 g)

Immature Mature i
Storage

time(day) Control CaMC CaHPMC-15 Control CaMC CaHPMC-15

0 1.906 1.906 1.906 1.954 1.954 1.954

2 1.537 1.603 1.807 1.895 1.917 2.487

4 1.858 2503 1.857 1.872 1.856 1.992

6 1.018 2.094 2.200 1.335 1.841 1.866

8 1.193 2.165 1.879 2.640 1.642 1.719

E #FH deH,

AZ71EEd dA

AA7174E 2748tk BAsE Age U

2 Z2deE AL JeEhuded, oe
16~28TColA 3d ARZE Fuo HER
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92} %t Haden, Irwin, Keitt®<& HlEl? C
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i en, A2 control®t Z® T
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Hanson®¢] &F ZA3 %3] Pro-long
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93t 3719 HAEE Adstd ¥EgW C
o] A EaHRE el Ao Al5H
23

7) AsHA

A59 A7z wE BFHAL A
€ Table 8o YEINT. a2 A=
&gzt A&RRog 24 JEged, A



g

Tae-Hee Song + Chul~Jai Kim

71ke] Ao mEt A2 FAEA
, control# Bt} CaMC¢ CaHPMC-15
o] gAZ & FH+E dEdx
W 7} Fhl {FAHQ AolE UE
B &t (p<0.05). M A7
7Aool wat FeAor Aol Wy
o} Yol Mo o] HA e
% tH(p<0.05).

@I MG Frig T Fo Ao Ro}
a2 =78 BEAR APAL controlT o
A Ay YL F A7 gedn
oy ol ZHYEA Ae A3t
o] 23 2 A"y A HJtE Aew
Ara sy CaHPMC-15%¢] CaMCT¥Rth
o 2 A7 PrrEA

£k°HJlOo>‘

Y
g
1o

A&

Aot ZF 282 HAHrRE G2
dE #93HA AolE YEhlA &kony
olggE A ma Aste] AR
2393, A&5HE A% Frrea 7@
adgden, A7 TG Z®WA 93d
Agte] B& FA Jeged ol malic

acid7b AF9 A% Y& F& ¢ F
AE 2742 IYTL malic acidd #FA
&o] Ho] Nute] #AxM HJASE & F
AR k.

ol QoM Al AP ¢ A 73
42 dAF AYE JeiA Fen
n)&3 Atz 3®E IHE 9 FUF
3Foz2 A% ogLH} acetaldehyded
gHoz oAE TARAUTE B3V
= %‘El olHe =2 F U

d3e Hrksle Axs ARVNTLE
%3}&1 Aadgen, nlgie 97 A
&aol Aentd Ax9 ZAavt AA Y
glten A AFFES uud & o
control?o] IZHTRT A2 Iy

flo

(p<0.05). %< UAZ controliro] Z¥
o w3l Box BriEAoY {FoF
9 zlo)le YERA F%3, PlEHIL F
%3 B Fol B2 Aoz HrEHUY
AR HAEH L A7 wet v
=3 ALy BT Az 7FA42EE HEYg
< vehi e, Z¥YTo] control#H Tt
e H2 AL JepAY. FEA A
ol #3 J&%“ AL ATRE Yolrd
Komiyama $& tdzA A5 B¢
6474A Hul7t A3 FAEHGI 2 F
#a89e9, Sordum ¥ &EAFE $EF
Aozt FAEGt Aoyt =L 3
F& A e RIdta Rusigd. 1
HU B AFAdE sy F£F5A 4
EMo] QAR gade AFS e
Aol rme} wigie] AL vehdigicd
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Robertson %79 #¥4 Au-Rubrum
A&AFE 0Co AZsAA B5HAIE
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Table 8. Changes in sensory scores of plums during storage

Immature Maure

Characteristics| Group Storage time(day) Storage time(day)
2 4 8 2 4 8
Control 4.223“' 4.22“{; 3.60*‘2 4.16": 4,00"‘;‘ 2.44”;
Appereance | CaMC 5.33 " 5.37:AB 4.4OaB 6.00° N 5.33° N 4‘00:;\
CaHPMC | 5.33 487 3.60" 5.83° 5.28 4.22
Control 3.66 550 6.20%4 4.16™ 428" 6.44*
Color CaMC | 300% | 450  |460)* | 4330 | 4330 | 4887
CaHPMC | 3.77 4.11°4 4.41 4.00 4.14* 5.33
Control 6.66™" 5374 6.60° 7.00** 6.00" 5.33*
\Vyfgtsiable CaMC | 133 137 240" 1508 183 1330
CaHPMC | 2.77 266 3.20 4.16 4.41* 3.11
Control 344 237248 1.80*° 3.33% 4284 2.44*
Sourness CaMC 4.443 350 3.40% 4.00::‘3 5.33“: 2.773
CaHPMC | 366 3774 3.80° 3.66 3.42° 3.44
Control | 455 500 580 * 450% 357 488
Sweetness | CaMC 477" 5.37‘*2 3.60 483 450% 5.11%
CaHPMC | 5.22 5.44° 5.60 5.00 4.85 4.88
Control | 3.88* 5.00% 460 3.66 5.14*% 433
Flavor CaMC 3774 3754 4.00 4.00°* 383 3.11%4
CaHPMC | 477 4118 340 B 3.66* 4.28 3.882A
Control 3.44™ 2874 1.40™° 433 3.85*% 211
Firmness | CaMC | 500" | 3625 | 340% | 4g6%, |46 | 3770
CaHPMC | 5.33 355 4.00%° 416 4.00 3.88
Control | 5.33* 550°* 5.40 4332 3.85** 5.33*
Juiceness CaMC 4.333 46224 400" 3.163 5.00:2 3.333
CaHPMC | 5.00 42204 400 4.00 471 3.22
aA by H aA bb
quality onaA oaA "~ B “rpal ’ ‘J7aB
CaHPMC | 5.88 5.37 4.00 466 4.42°* 3.11

UV alues are mean scores of 10 panels.
Values in the same vertical columns for each characteristics bearing different
small letters differ significantly, and capital letters not in common for plums

among storage days denote significantly differences(p<0.05).
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