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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

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

Korea Food Research Institute
'Research Center, Ottogi Corporation

During storage at 25°C, the effect of gas absorbents, such as carbon dioxide scavenger, ethylene absorber, and
their combinations, on respiration characteristics and quality attributes of mature-green Mume fruits packaged
in 30 um low density polyethylene (LDPE) film was examined. Changes in quality attributes of the fruits were
observed in terms of weight loss, titratable acidity, pH, flesh firmness, color, water-soluble solid, and chlorophyll
contents. In the presence of ethylene absorber (KMnO,), the physiological injury was remarkably suppressed,
and there was no significant injury in Mume fruits at 25°C for 10 days. Yellowing and softening were also
noticeably reduced by the combination of plastic film packaging and inclusion of ethylene absorber. The
respiration rate was slower in fruits sealed with ethylene absorber than in those with absorbent-free packaging.
Using ethylene absorber, levels of oxygen and carbon dioxide were maintained at 2-3 and 7-8%, respectively,
during storage at 25°C for 10 days. The addition of carbon dioxide scavenger (Ca(OH),) negatively affected the
quality attributes and respiration characteristics of the fruits. Overall results showed that ethylene removal by
gas absorbent in the film packages significantly prolonged the shelf life of the fruits at ambient temperature.
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Fig. 1. The appearance of ‘Nanko’ Mume fruits packaged in
LDPE film with gas absorbents after 10-days storage at 25°C.
A: fresh fruit

B: packaged in 30 um LDPE

C: packaged with CO, absorbent in 30 tm LDPE

D: packaged with C,H, absorbent in 30 um LDPE

E: packaged with C,H, and CO, absorbents in 30 um LDPE
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Fig. 2. Changes in gas composition of ‘Nanko’ Mume fruits
packaged in LDPE 30 film with gas absorbents during storage

at 25°C.

-@-: None, -l -: C-ab, -A -: E-ab, -¥ -: C+E-ab

None: packaged in LDPE 30

C-ab: packaged in LDPE 30 with CO, absorbent

E-ab: packaged in LDPE 30 with C,H, absorbent

C+E-ab: packaged in LDPE 30 with CO, and C,H, absorbents
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Fig. 3. Changes in respiration rate of ‘Nanko’ Mume fruits
packaged in LDPE 30 film with gas absorbents during storage
at 25°C.
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*Symbols are explained in the lgeend of Fig. 2.
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Fig. 4. Changes in respiration quotient (RQ) of ‘Nanko’ Mume
fruits packaged in LDPE 30 film with gas absorbents during
storage at 25°C.

-@-: None, -l -: C-ab, -A -: E-ab, -¥ -: C+E-ab

*Symbols are explained in the legend of Fig. 2.
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Fig. 5. Changes in ethylene concentration of ‘Nanko’ Mume
fruits packaged in LDPE 30 film with gas absorbents during
storage at 25°C.

-@-: None, -l -: C-ab, -A -: E-ab, -¥ -: C+E-ab

*Symbols are explained in the legend of Fig. 2.
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Table 1. Changes in weight loss and physiological injury of ‘Nanko’ Mume fruits packaged in LDPE film with gas absorbents during

storage at 25°C
. Storage days
Attribute Treatment
0 2 4 6 8 10

. None - 0.17 0.41 0.61 0.78 095
“{elght C-ab - 0.33 0.44 0.65 0.82 0.99
(‘,}f‘s E-ab ; 025 0.43 0.62 0.83 094
C+E-ab § 020 0.42 0.62 0.79 0.96
None - - - R 7.14 21.42
Tnjury C-ab - - - - 6.89 17.24
(%) E-ab - - ) - - 2.24
C+E-ab - - - - 357 10.71

None: packaged in LDPE 30 pum

C-ab: packaged in LDPE 30 pum with CO, absorbent

E-ab: packaged in LDPE 30 um with C,H, absorbent

C+E-ab: packaged in LDPE 30 um with C,H, and CO, absorbents

Table 2. Changes in titratable acidity, pH, and soluble solid content of ‘Nanko’ Mume fruits packaged in LDPE film with gas

absorbents during storage at 25°C

. Storage days
Attribute Treatment"
0 2 4 6 8 10
None 5.06 4.49 4.49 4.06 3.96 3.90
Acidity C-ab 5.06 455 442 4.27 4.04 3.64
(%) E-ab 5.06 471 4.67 4.54 4.48 4.44
C+E-ab 5.06 4.82 4.76 4.39 4.35 4.26
None 2.69 2.73 2.70 2.70 2.73 2.82
C-ab 2.69 2.69 2.68 2.74 2.76 2.88
pH E-ab 2.69 2.68 2.69 275 2.74 2.79
C+E-ab 2.69 2.62 2.65 2.72 271 2.83
None 6.40 6.02 5.91 6.43 5.82 5.71
S;’J{i';le C-ab 6.40 6.14 572 641 5.64 536
(%) E-ab 6.40 6.33 5.84 6.36 6.13 592
C+E-ab 640 6.21 6.12 6.52 6.31 574

DTreatments of gas absorbent were same as in Table 1.
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Fig. 6. Changes in flesh firmness of ‘Nanko’ Mume fruits
packaged in LDPE 30 film with gas absorbents during storage
at 25°C.

-@-: None, -l -: C-ab, - A -: E-ab, - ¥ -: C+E-ab

*Symbols are explained in the legend of Fig. 2.
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Table 3. Changes in color values of ‘Nanko’ Mume fruits packaged in LDPE film with gas absorbents during storage at 25°C

Color

Storage time (days)

) Treatment”

index 0 2 4 6 8 10
None 32,00 31.51 32.10 33.12 39.47 39.20
C-ab 32.09 33.14 3173 33.76 33.16 38,14
L E-ab 32.09 3247 31.40 32.89 32.86 31,86
C+E-ab 32.09 31.23 32.83 3291 3270 41.39
None -6.30 -6.10 6.02 -5.59 4.06 178
C-ab -6.30 6.15 -6.08 582 575 3.54
a E-ab -6.30 6.29 6.11 6.11 6.04 5.87
C+E-ab -6.30 628 6.25 6.22 567 376
None 971 9.72 10.02 10.46 15.48 14.85
C-ab 971 11.14 9.77 11.07 11.04 1391

b E-ab 971 10.15 9.63 10.43 10.52 9.95
C+E-ab 9.71 9.53 10.47 10.54 1057 16.03

"Treatments of gas absorbent were same as in Table 1.
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Fig. 7. Changes in chlorophyll content of ‘Nanko’ Mume fruits
packaged in LDPE 30 film with gas absorbents during storage
at 25°C.

-@-: None, -l -: C-ab, -A -: E-ab, -¥ -: C+E-ab

*Symbols are explained in the legend of Fig. 2.
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