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Changes in Mineral and Pectic Substances of Korean
Mature-Green Mume (Prunus mume Sieb. et Zucc) Fruits Packaged
in Plastic Films with Gas Absorbents during Storage

Hwan-Soo Cha, Seok-In Hong and Myong-Soo Chung"*

Korea Food Research Institute
'Research Center, Ottogi Corporation

Changes in mineral (Ca, Mg) contents and pectic substances of mature-green ‘Nanko’ Mume fruits hermetically
packaged in 0.03 mm low density polyethylene (LDPE) films with and without gas absorbents were examined
during storage at 25°C for 10 days. Each packaging contained 10 g Ca(OH), as a carbon dioxide scavenger, 30 g
KMnO, as an ethylene scrubber or their mixture. In the presence of the ethylene scrubber, losses in mineral
contents of alcohol insoluble solids and water soluble pectin were remarkably suppressed, whereas no significant
difference was observed in the Ca content between the fresh fruits and those stored for 10 days. Fruits packaged
with the ethylene absorbent retained higher amount of pectic substances than those with other packaging
treatments. Degradation of the pectic substances into small molecules was also noticeably reduced when the
ethylene scrubber was used. Overall results showed that the combination of the gas permeable film and the
ethylene absorbent could be applied to mature-green Mume fruits as an effective packaging method to retard the
texture softening during storage at the ambient temperature,
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Alcohol insoluble solids (AIS)
Extracted with water at 30°C for 2 h
(2 repetitions)

Residue

f
Water soluble pectin (WSF)

Extracted with 0.4%

i sodium hexametaphosphate
i solution at 30C for 2 h

(2 repetitions)

N .
Sodium hexametaphophate Residue
soluble pectin (PSP)
Extracted with 0.05 N HCl
solution at 85C for 2 h
(2 repetitions)

[
Hydrochloric acid soluble
pectin (HSP)

Residue

Extracted with 0.05 N NaOH
solution at 30C for 2 h
(2 repetitions)

[
Sodium hydroxide soluble
pectin (SSP)

Fig. 1. Fractionation of various soluble pectins starting from
alcohol insoluble solids of Mume fruits.
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Fig. 2. Changes in Ca and Mg content from alchol insoluble
solids (AIS) of 'Nanko' Mume fruits packaged in 0.03 mm
LDPE film with gas absorbents during storage for 10 days at
25°C.

A: Fresh fruit, B: Packaged in 0.03 mm LDPE film, C: Packaged in
0.03 mm LDPE film with Co, absorbent, D: Packaged in 0.03 mm
LDPE film with C,H, absorbent, E: Packaged in 0.03 mm LDPE
film with Co, and C,H, absorbent.
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Table 1. Changes in pectic substances and alcohol insoluble solid(AIS) content of ‘Nanko’ Mume fruits packaged in 0.03 mm LDPE

film with gas absorbents during storage at 25°C

(mg/100 g, flesh weight)

Treatment S“’fgi;;)’me W(\fvl?) PSP? H(%I;}) SSP? TP® ‘(3:7{3 TPs)/%f)x 100
0 65 37 423 48 573 292 19.62
2 63 35 420 45 563 2.90 19.41
Nonc® 4 68 34 411 42 555 2.85 19.47
one 6 7 36 398 38 544 274 19.85
8 81 a2 376 46 545 261 20.88
10 115 39 309 44 507 243 20.86
0 65 37 423 48 573 292 19.62
2 64 41 425 39 569 2.89 19.69
b 4 69 36 416 46 567 2.86 19.83
A 6 79 37 405 35 556 276 19.93
8 88 44 389 32 553 2.57 21.34
10 117 47 315 41 520 248 20.97
0 65 37 423 48 573 292 19.62
2 62 2 437 46 587 291 20.17
b 4 67 45 432 41 585 2.88 2031
-ab 6 70 46 419 45 580 2.81 2064
8 76 51 401 48 576 276 20.87
10 85 47 397 39 568 261 21.76
0 65 37 423 48 573 292 19.62
2 66 45 430 44 585 292 20.03
B 4 70 4 427 43 582 287 20.28
A 6 77 36 412 39 564 2.85 19.79
8 84 40 395 47 566 2.67 21.20
10 110 48 325 46 529 2.53 20.91

YWSP: water soluble pectin.

PPSP: sodium hexametaphosphate soluble pectin.

PHSP: hydrochloric acid soluble pectin.

“SSP: sodium hydroxide soluble pectin.

ITP: total pectin.

®Packaged in LDPE 0.03 mm.

PPackaged in LDPE 0.03 mm with CO, absorbent.
®Packaged in LDPE 0.03 mm with C,H, absorbent.
“Packaged in LDPE 0.03 mm with C,H, and CO, absorbent.
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Fig. 3. Changes in HSP/WSP ratio of 'Nanko' Mume fruits
packaged in 0.03 mm LDPE film with gas absorbents during
storage at 25°C.

@: None, B : CO, absorbent, A : C,H, absorbent, ¥ : CO+C,H,
absorbent.

WSP #&°] °F 29%, PSP £3o] °F 3% A F
WSPS] B)&o] F3 ETAT9} HR ZTAFoAM oF A=
A3 Z7Fs 9k oldd A AT E 30%T F718HA
T B3ETh @ HSPE ol WiE frE 3T
dE 2o 2fAE A g AATL= oF
30%8 = FHAskRon, PSP HlwT 25 M Zvlehe
ATS Ho B A7xAde}l dxsiint. olgfet 74 He
A W3l g AE?9) FAsA BH, duk 39 CO,
AAFY A5 I8 Amrt AstsEls A 8dA el ol 7t
€4 Fele] WSPrh Z7kslal HSP/F Z2Aslsie, ¢ H, Al
AfolMe Ax WHsle}l 7R HEle] F3to]l A9 gle A
o7 Hol 7hg4d el wslel A A9 dAske AME ¥
He AEBAN S & 5 I

g 7 Yl HSPO] sk WSP & HIEE AL
s A (Fig. 3), ¥t 247 A /W HlEe| A7 8d
Aol 46424 AFz7) 6510 HlE HFs) %
A= 2.697 7FAEP e, CO, AATAN= AR 6
Aol 513019007 A 108A9] 2,698 HAsTE. GAl
CH, AATE A% 1049 4672 2 FaZo] 713 A
o} o)idel AdE FoEl B w wide] Ax Ase} uk
o AIS &, H/W Yl-&2] 7hAel o} wspel FA4%
7}, PSPe] mA|EF 7} 2 HSPe| F43% 744 ko] vt

FE & AU

7H8%4 HEle| EXjE B=Z

8 9o W ZAEER 25°Co0 1047 AR mjAE
2B 784 #" B (WSP, HSP)S 5-%3F tha Sephacryl
S-3000.2 A oAzpste] Rapg REE AT AHErE A
=), F8 Y oM F&3 WSPeF HSP #39] §-&4)
He A9 w5 ARE BAoy WSP7L HSPHETH =

A9} 3598} A 153

>
o

A =2A FAee ez deith A% 10€
gt A7) 229 HS AuEH WSP 24 HSP
g3 AAo] 7t DAA olEBIH o, A #
| ekt co, AIATFE HSP o] A& 9
2 AR olEdlgon A A FHo|m= WSPHU}
ok a2y A 5 23 dAspt @FsA 9A
W CH, AATE +8 FY AEe} A
ek R E B o WSPY HSP 239 o]Fo] At
3 AATE WSP B39 mavt v FAEUL
A go] vlEte] dAurd oz A}
2 o]lE&tqrt. ol 7o) Sephacryl S-300 2 o3}
o] wglzRy wide Hedo| A F AEAsIEE
a9 e, CH, AAAE Yol TFgUHo odd
s
o

f
kv

o M1 o
i

AL e 1 PR ET o od

43] AAY 3¢ Aujddel 22 dAstel 23 HAdd
AEABTY A8 AAEE & g AU

2

o
-
<t
i
vl
¥
i
i)
ull
=
=

= B
3
5
o
=
1ol

9 7484 =R Cash Mg
o] tjg 784 Seel Tl SlolM

QA ARe Pashe AFE et
w79 wele) olgd AANE W7t
a7t A4 29T 7

e
2 X
>
rfo
N
o2l
ol
X,
>
N
o
o

£ e
o
Iy
1%
)
e
iy
i
opp

s o

2 o Rl

op -
N

=
g:g oL

by 2

i)

roh

A

-

3R oo
lo oL

X
Y
3
ol\
~
le}ﬁi
0% o i
o
e &
_&i
e
ﬁg
M
o
el
N
_|_4|"N
s
12
iy
R
32

Ho

L
>
% o g
Jo
il
op
o M
=
>,
o
W o
)
g2 B

1. Ministry of Agriculture and Forestry. Major Statistics Related to
Agricultural  Industry,  Statistical Yearbook  2000. http://
www.maf.go.kr/English/data/data4.htm (2001)

2.Bae, JH., Kim, K.J., Kim, SM,, Lee, W.J. and Lee, S.J. Devel-
opment of the functional beverage containing the Prunus mume
extracts. Korean J. Food Sci. Technol. 32: 713-719 (2000)

3. Takatoshi, K., Kenji, A., Kazuhiro, S., Naokazu, S. and Yoshiaki,
O. Physiology and quality changes of mature-green Mume (Pru-
nus mume Sieb. et Zucc.) fruits stored under several controlled
atmosphere conditions at ambient temperature. J. Japanese Soc.
Hort. Sci. 62: 877-887 (1994)

4, Miyazaki, T. Effects of seal-packaging and ethylene removal in
the sealed bags on the shelf life of mature-green Japanese apricot
(Mume, Prunus mume Sieb. et Zucc.) fruits. J. Japanese Soc.
Hort. Sci. 52: 85-92 (1983)

5.Kazi, H., Ikebe, T. and Osajima, Y. Effects of environmental
gases on the shelf-life of Japanese apricot. J. Japanese Soc. Food
Sci. Technol. 38: 797-803 (1991)

6. Cha, HS., Hong, S.L, Park, 1.S., Park, YK, Kim, K. and Jo, I S.
Respiratory characteristics and quality attributes of mature-green
Mume (Prunus mume Sieb. et Zucc) fruits as influenced by MAP



154

10.

conditions. J. Korean Soc. Food Sci. Nutr. 28: 1304-1309 (1999)

.Cha, HS., Hong, S.I. and Chung, M.S. Effect of gas absorbents

on quality attributes and respiration characteristics of mature-
green Mume (Prunus mume Sieb. et Zucc) fruits during storage
at ambient temperature. Korean J. Food Sci. Technol. 34: 1036-
1042 (2002)

. AOAC. Official Methods of Analysis. 16th ed., Vol. 1, Chapter 3,

pp. 3-4. Association of Official Analytical Chemists, Washington
DC, USA (1995)

- Ohtsubo, T. and Tkeda, F. Seasonal changes of cyanogenic glyco-

sides in Mume (Prunus mume Sieb. et Zucc.) seeds. J. Japanese
Soc. Hort. Sci. 62(4): 695-700 (1994)

Cha, H.S, Hwang, JB., Park, IS, Park, Y.K. and Jo, J.S.
Changes in chemical composition and pectic substances of Mure
(Prunus mume Sieb. et Zucc) fruits during maturation. Korean J.
Postharvest Sci. Technol. 6: 481-487 (1999)

11.

AL A 35 DA 1 5 (2003)

Terada, H. and Yamamoto, K. Simultaneous determination of cya-
nogenic glycosides, benzaldehyde and benzoic acid in processed
Japanese apricot by HPLC. J. Food Hyg. Soc. Japan 33: 183-188
(1992)

12. Poovaiah, B.W., Glenn, G.M. and Reddy, A.S.N. Calcium and

13.

fruit softening: physiology and biochemistry. Hort. Rev. 10: 107-
152 (1988)

Otoguro, C. Changes in hardness and cell wall polysaccharides of
small size ume Koshu koume fruit during maturation and its brin-
ing. J. Japanese Soc. Food Sci. Technol. 41: 498-504 (1994)

14. Zhang, S., Chachin, K., Ueda, Y. and Iwata, T. Firmness and pec-

tic substances of mature-green Mume fruits packaged with poly-
ethylene bags and ethylene absorbent. J. Japanese Soc. Food Sci.
Technol. 40: 163-169 (1993)

(200244 94 1192 A4 20034 29 109 A=)



