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Abstract

Effect of the thickness of packaging film on the ripening of mature—green mume (Prunus mume Sieb. et Zucc)
fruit was investigated by measuring physicochemical changes of the fruit during storage. Fruits were packaged
using low density polyethylene (LDPE) films with thicknesses of 20, 30, and 40 pm and stored at the room temper—
ature. The physicochemical properties such as contents of various pectic substances, molecular weight distribution
of soluble pectic substances, and surface image of the fruit were determined during storage of 8 days. In general,
regardless of the thickness of the films applied, a content of water-soluble pectin (WSP) in the fruit was increased
during storage, but both contents of HCl-soluble pectin (HISP), and Ca and Mg in total alcohol-insoluble solids
were decreased. Sephacryl S-300 gel filtration study revealed that fractions of high molecular weight HSP and WSP
decomposed into lower molecular weight pectins during storage. The scanning electronic microscope also identified
a significant structural change of the fruit skin over the storage time. It could be concluded from the results that
fruits packaged with LDPE 30 pm film maintained the highest physicochemical quality of green mume fruit during

storage.
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Table 1. Gas transmission rate and water vapor permea-
bility of films

Gas transmission

. .Real ratel Water V_apog)
Films thickness (mL/m? - day - atm) pegmeablhty
(um) Oy co, (g/m" - day - atm)
LDPE A 18 2,694 9,776 19.81
LDPE B 27 2,142 6,711 17.68
LDPE C 51 1,568 4,530 12.84

YRH of 76% @ 25°C.
YRH of 100% (100~0% difference of RH) @ 38°C.
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Fig. 1. Fractionation of various soluble pectins extracted from
alcohol insoluble solids of Mume fruits.
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Fig. 2. Changes in Ca and Mg content from alcohol insoluble
solids of ‘Nanko’ Mume fruits packaged in films with different
thickness during storage at 25°C.

A: Fresh fruit. B: None. C: LDPE 20. D: LDPE 30. E: LDPE 40.
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Fig. 3. Changes in pectin content and firmness of ‘Nanko’ Mu-
me fruits packaged in films with different thickness during
storage at 25°C.

: Water soluble pectin (WSP).

0.4% sodium hexametaphosphate soluble pectin (PSP).
I 005 N hydrochloric acid soluble pectin (HSP).

[ 0.05 N sodium hydroxy soluble pectin (SSP).

—O~: Firmness.
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Table 2. Changes in pectic substances and alcohol insoluble sol-
id (AIS) content of ‘Nanko’ Mume fruits packaged in films with
different thickness during storage at 25°C

(mg/100 g, flesh weight)

Films  Storage wspPY PSP? HSP® SSPY TPY  AIS  TPV/AIS
days (W) (H) (%) %100 (%)
0 61 41 438 49 589 323 1824
2 67 38 440 41 585 301 1946
None 4 79 34 414 45 572 277 2065
6 109 30 36 35 530 250 2L
8 162 35 276 40 513 225 2280
0 61 41 433 49 589 323 1824
iDPE 2 63 41 430 44 578 308 1877
0 4 67 33 476 45 571 28 1896
6 75 37 381 35 528 266 1985
8 100 47 309 32 497 257 1934
0 61 41 438 49 583 323 1824
LDPE 2 62 45 439 49 574 320 1793
20 4 64 37 427 48 576 317 1817
6 66 33 423 45 67 309 1835
3 69 42 411 40 562 293 1918
0 61 41 4338 49 539 323 1824
LDpE 2 58 49 422 44 573 317 1808
0 4 & 50 419 54 533 292 199
6 63 36 418 36 553 289 1913
8 64 50 416 42 572 267 2142

YWater soluble pectin.

20:4% sodium hexametaphosphate soluble pectin.
#0.05 N hydrochloric acid soluble pectin,

4005 N sodium hydroxide soluble pectin.

9Total pectin = WSP+PSP+HSP-+SSP.
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Table 3. Changes in pectin composition of ‘Nanko’ Mume
fruits packaged in films with different thickness during stor-
age at 25°C (%)

Films ng‘fe wsp”  psp? HSP? SSP? TPY
0 1036 69 7436 832 100
2 1143 643 7508 701 100
None 4 1181 594 7238 987 100
6 2057 566 6717 660 100
8 3158 682 5380 780 100
0 1036 69 7436 832 100
2 862 680 7128 730 100
LDPE 20 4 989 616 755 839 100
6 1420 701 7216 663 100
8 2193 046 6217 644 100
0 1036 696 7436 832 100
2 1042 756 7378 864 100
LDPE 30 4 1111 642 7413 833 100
6 1164 58 7460 794 100
8 1228 747 7313 12 100
0 1036 696 7436 832 100
2 1012 855 7365 768 100
LDPE 40 4 1029 858 7187 926 100
6 1139 651 7559 651 100
8 1119 874 7273 734 100

YWater soluble pectin.

90.4% sodium hexametaphosphate soluble pectin.
¥0.05 N hydrochloric acid soluble pectin.

“0.05 N sodium hydroxide soluble pectin.

Total pectin = WSP-+PSP+HSP+SSP.
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Fig. 4. Changes in ratio of HSP/WSP of ‘Nanko’ Mume fruits
packaged in films with different thickness during storage at
25°C.
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Fig. 5. Changes in Ca and Mg content from pectin fraction of
‘Nanko’ Mume fruits packaged in films with different thick-
ness after storage at 25°C.
A: Fresh fruit. B: None. C: LDPE 20. D: LDPE 30. E: LDPE 40.

2: Water soluble pectin.
N: 0.05 N hydrochloric acid soluble pectin.
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Fig. 6. Elution pattern through Sephacryl S-300 of pectic sub-
stances from ‘Nanko’ Mume fruits packaged in the LDPE films
with different thickness after 8 day storage at 25°C.

— ! Water soluble pectin.

----- 2 0.05 N hydrochloric acid soluble pectin.
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Fig. 7. Scanning electron microscopic photographs of ‘Nanko’
Mume fresh fruits just harvested.
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Fig. 8. Scanning electron microscopic photographs of ‘Nanko’
Mume fruits packaged in different thickness films after 8 day
storage at 25°C (X 100).

A: Not packaged. B: Packaged in LDPE 20 um.

C: Packaged in LDPE 30 um. D: Packaged in LDPE 40 um.

Fig. 9. Scanning electron microscopic photographs of ‘Nanko’
Mume fruits packaged in different thickness films after 8 day
storage at 25°C (X300).

A: Not packaged. B: Packaged in LDPE 20 pm.

C: Packaged in LDPE 30 um. D: Packaged in LDPE 40 pm.
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