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The Application of Sonic Techniques to the Evaluation
of Maturity of Fruits

II Application of phase difference and pulse methods
to evaluating maturity of musk melons (Cucumis
melo L.) in pre- and post-harvest

Takayuki Kojma

(Laboratory of Food Science and Horticultural Engineering)
Recetved May 1, 1979

Summary

Two non-destructive measurement methods were applied to the evaluation of the
ripeness of musk-melons. One is a phase difference method, and the other is a pulse
method. The former is the method which measures the difference of the phases of a sonic
generator and of a vibration detector on the fruit surface, and the latter is the method
which measures the velocity of pulse wave through the fruit flesh.

The materials used in this experiment were Cucumis melo L., cultivar Natsukei 7 of
Earl’s Favourite, during growing stage in green-house and after-ripening stage in storage.

In the phase difference method, two techniques were employed. One is the technique
which measures only the phase difference at the first or second resonant point. The
other is that which measures the phase difference to a certain frequency range, or that
which measures the frequency number to unit phase difference.

This experiment showed that the later technique was better to determine the degree of
ripeness than the former.

In the pulse method, young’s modulus of the melon was computed from the sonic
velocity through the fruit flesh using the following equations:

. n E
fo= g N @
Vo= \/g’ E=poV,? &)

where,
f. =the natural frequency in vibration of a fruit,
n =the integer depending upon tone of vibration (n=1, for fundamental),



2 BRI R ROW 5 47 % (1979)

D =diameter of the fruit (length of specimen, in direction of sonic wave),
E =Young’s modulus,

o =density,

V, =velocity of sound through the fruit flesh.

The quasi-static compression modulus and the dynamic modulus of the melon were
measured by means of an universal testing machine (Tensilon, UTM—4L) and the sonic
resonant equipment respectively.

The results showed that the dynamic moduli obtained by the sonic pulse test were closely
correlative to the static moduli by the quasi-static rigid plate compression test, and could
represent well the changes in the physical properties of the melon in after-ripening stage.

I & ]
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BRI ORI SR RICTEB T ENEF LU,

KERTIB<27 20 yOEER, BXUIEREFICE T 25 WHEEE IEB BN 7S H iRk
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Fig. 9. Sonic velocity and young’s modulus of the melon during storage.
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Macerating Activity of Bacillus macerans (Part 1)

Some properties of crude enzyme preparation

Yoshimitsu Mivazakl and Kensi NAKAO

(Laboratory of Biological Chemistry)
Received May 24, 1979

Summary

Bacillus macerans IFO 3490 produced enzymes with macerating activity toward potato
tuber. The optimum pH of the macerating activity was about 9.0 when the crude enzyme
preparation acted on slices of potato tuber. Relation of the crude enzyme concentration
[E] (mg/ml) to the macerating time 7" (min.) was as follows:

log [E]=—1.95log T}-3.96

The crude enzyme preparation was most active at pH 9.0 toward pectic acid solution
in the measurements of reducing power and viscosity.

In the crude enzyme preparation, the lyase activity was recognized and it acted on
pectic acid specifically.

i B

BWHEBO <L — v a3 v &0 ERREZEBICLTNE0R, MEEZTHHEE, LU
CNENMRT DMAEND LT IMEREZRTHEIPETHS.

2kl —varek~sFUEMIREROMBIZEE KL RSO, Ok, Aspergillus’®,
Streptomyces® BT ONWTIEL PFREN T3,

<€l —¥a YIERERRICT A0, FEMEEIERRL, POoREOBHEEST - TH
REIXRETHBH, <kl —vasrOHRPAKBEMRO XFRER TH 57w, Bacillus
macerans IFO 3490 D=+ L — v 3 v OMEMA DT, LFHBREKERRL, TOoWE%E
=, ZB# L.
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Fig. 1. Relation of Enzyme Concentration to Macerating Activity.

The reaction mixture containing five potato slices (diameter, 9.8 mm; thickness, 0.9 mm), 0.05 M
carbonate buffer (pH 10.0), two drops of toluene and enzyme was incubated at 37°C.

log[ E]=—1.951log T'+3.96
10%.9%6
xig, [Ejzﬁ%'?b)'f%bﬂ%.
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