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On the Maintenance of Hardness of Brined Ume Fruit Stored under
Low Pressure with Hardeners*!
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Summary

After treatment with 200ppm sodium hypochlorite sol., ume fruit (Japanese apricot, Prunus mume Sieb. et Zucc.) was soaked
in 3% NaCl sol. with hardeners, Ca(OH): and ashed seaweeds, prepared from wakame and kelp. The fruit was stored at a pressure of
1.2X 10" Pa. After six months storage, we analyzed the pectic substances and divalent cations (Ca and Mg). We also measured
hardness, and yeasts and lactic acid bacteria were examined. Furthermore, the tissue structure was observed with a scanning electron
microscope, and we investigated the relationships among hardness, pectic substances, and tissue structure. The following results were
obtained ! (1) Number of yeast was less than 10°CFU/g, and lactic acid bacteria was not detected. (2) Though ume fruit stored in
3%NaCl sol. obviously softened, the fruit with 0.2% Ca(OH):, 1.0% ashed wakame or 1.0% ashed kelp showed adequate hardness as
material for hardened brined ume fruit. (3) Ca contents in alcohol insoluble substances (AIS) prepared from ume fruits with Ca(OH):
or ashed seaweeds exhibited an increase with amounts of additives. But, Ca in ashed seaweeds seemed to bind easier to some
substance in AIS, such as pectic substances, than Ca in Ca(OH).. (4) Since an increase in water soluble pectin (WSP) and 0.4%
hexametaphosphate soluble pectin (PSP) in ume fruit without hardener is accompanied with a decrease in the amounts of 0.05N —
HCI soluble pectin (HSP), it was presumed that there is some effective relationship between HSP and WSP or PSP. When the
hardener was added, the changes in HSP, WSP and PSP were inhibited. Furthermore, ashed seaweeds seemed to promote the change
in HSP to 0.05N —NaOH soluble pectin (SSP).

Based on these results, the hardened brined ume fruit might originate in strengthening of tissue structure due to intra— and

intermolecular crosslinkage between pectic substances and Ca in the hardeners.
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Table I  Content of inorganic cations in ashed wakame
and kelp used in this experiment.

Ashed seaweed Na K _Ca_ Mg

Wakame 30.4 9.6 5.0 2.1

Kelp 13.3 333 3.6 24

Values shown as a ratio to ash prepared from each seaweed.
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Table 2

Some properties of ume fruit with hardeners stored at low pressure.

. Yi Al NaCl Lactic aci
(5% (o pH 13 Yeas Mot aod
Control 102.1 3.7 2.73 1.7 <100 +
Ca (OH) 2-0.05 100.9 3.2 2.73 1.6 <100 +
Ca (OH) 2-0.1 100.8 3.3 2.78 17 <100 +
_Ca (OH) 2-02 100.5 3.4 2.88 1.5 <100 +
Ashed wakame-0.1 100.7 3.9 273 1.7 <100 +
Ashed wakame-0.5 100.1 3.5 2.87 1.6 <100 +
Ashed walame-1.0 100.2 3.5 2.97 2.1 <100 +
Ashed kelp-0.1 100.4 34 2.73 1.6 <100 +
Ashed kelp-0.5 100.2 3.3 2.87 1.7 <100 +
Ashed kelp-1.0 100.2 3.7 297 1.8 <100 +

Ume fruit with hardener,Ca(OH)-, ashed wakame or ashed kelp stored at room temperature for 6 months at pressure of 12X 10" Pa.
Yield: The ratio of stored ume fruit to raw material. AIS: Alcohol insoluble substance.

Table 3 Hardness, and Ca and Mg content oa ume fruit with hardener stored at low pressure
Fraction Hardness Ca Mg
(N) (mg/100g AIS) (mg/100g AIS)
Fresh fruit 7.89 £ 0.56 660 120
Control 0.75 £ 0.07 650 100
Ca(OH):-0.05 244 £ 1.16 820 20
Ca(OH)»-0.1 4.60 £ 0.76 1040 20
Ca(OH)2-0.2 6.04 £ 0.63 1140 20
Ashed wakame-0.1 1.49 = 0.49 700 120
Ashed wakame-0.5 5.56 + 0.59 980 100
Ashed wakame-1.0 6.04 &= 0.70 1120 40
Ashed kelp-0.1 1.35 £ 046 740 80
Ashed kelp-0.5 6.34 = 0.44 940 80
Ashid kelp-1.0 6.51 £ 0.59 990 120

Hardness:Measured with a rheometer to 20 samples and expressed as maximum strength  (AV £SD)

AIS:See Table 2.
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Fig. 1 Composition of pectic substances of ume fruit with hardener stored at low pressure.
Each pectin showed as ratio to total pectin.
C—: Water soluble pectin E==3: 0.4% hexametaphosphate soluble pectin. Wé#: Hot 0.05 N HCI soluble pectin.
E3Z : Cold 0.05 N NaOH soluble pectin. —o=":Total pectin.
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