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Palatal Pressure and Electromyography while Eating Gelatin,
Agar and Carrageenan Jelly

Akiko MoriTa and Fumiko Nakazawa

Faculty of Home Economics, Kyoritsu Women’s University, Hachioji, Tokyo 193-8501

The palatal pressure (PP) and electromyography (EMG) of the muscles used in mastication while
eating gelatin, agar and carrageenan jelly samples were simultaneously measured. Each jelly sample
was naturally ingested by the tongue and hard palate and resulted in an increase in PP and in the
number of pressure pulses with increasing concentration of the sample up to its critical concentration.
Above the critical concentration of the sample, the natural eating method appeared to involve the
teeth, since PP decreased slightly and the average EMG noticeably increased. The average PP in the
anterior region of the palate was greater than that in the central or lateral region for the harder jelly.
The PP patterns for the three samples of jelly caused by pressing gave multi-break points, with a

characteristic pattern for each sample.
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Table 1. Sample compositions and concentrations
Powder (g) Milk (g) Water (g) Sugar (g) Concentration (%)
Gelatin 1-4 73 20 7 1.0, 2.0, 3.0, 4.0
Agar 0.2-1.2 50 40 10 0.2, 0.4, 0.6, 0.8, 1.0, 1.2
Carrageenan 2-5 30 60 10 2.0, 2.5, 3.0, 3.5, 4.0, 5.0
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Fig. 1(a). Photograph of the palate fitted with a resin
retainer containing three pressure trans-
ducers of the strain gauge type and their

connecting leads

Fig. 1(b).
Three transducers (PPA, PPB and PPC) were respectively
located on the surface of the anterior, central and lateral
regions of the palatal retainer.

Schematic diagram of the palatal retainer
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Fig. 2. Calibration curves for the three pressure
transducers embedded in the resin retainer

The output voltage of each of the three transducers is
shown against the output voltage of a transducer, which
had been calibrated with a mechanically applied load.

DOBEBBDPLHHN2 cm BEIZLD LI IZELED
BISEAR & BCRRIZRE D fHF 722, BISEGIE 2 D2 AN S
720 ORIHFHATEIS, WEIXE FOBEM O 72 0 128
DI, REBROES 2L, EBDEEET
A/DEBLCRF L., HEMEIOBTL LW
BB S % &8 2 & H 5, 0.5ms/point THl%E %
frofz, MEMNMEIOEELRUL 2#HE LD,
data point (& 32 s/(0.5 ms/point) =64, 000 points |
b, HEMORBMEBEFD) — Fiz ) 1 X5
IDTREIE Y — IV KL — LH T, ARBRET
CTOHUMBET ALY —1IMERA L o7,

A EHRHHEMOES ¥ LHS T2 200k
ERBEBIE M) F— 12X 0 1 us DN CRBICHSE
VHIEIND LI >T W5,

3. BR:EER
(1) OFBFE/SVAEGFEM/ LA
1~4%DEFF £ — 0.4~1.0%FEXK¥) —
2~5% N TF—F B —FHRIIEREL-EEDOL
V=2 AATHOKARAL T TORERE A OO
#=IE (PP) L& (EMG) @/%L 2 % Fig. 4(a)~ (c)
WRLZZ. e M HRIZBARELAZ LSS, OEESL
ARRENERBODLEZATHLORTEEXEZS
TROVEEINHY, 3AFDOBEITIZE 5TV ADE

(9) 9

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HAFRKESEE Vol.53 No.1 (2002)
Pressure Waveform Personal
PP — A
Transducer mp Memory Computer
66 X0.4mm Kyouwa Electronic Electronica
Instruments ELK-3000
DPM6128 TRIGGER
Waveform
Ampli
EMG Electrode mplifier Memory
Nihon Koden Electronica
AB-612G ELK-3012

Fig. 3. Schematic diagram of the system for simultaneous measurement of the
palatal pressure (PP) and electromyography (EMG)

Two waveform memories were used because of the different data points. The
ELK-3000 waveform memory triggered the second one in less than one microsecond.
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Fig. 6. Average PP and EMG while eating jelly naturally in comparison with the values due to
pressing with the tongue

Average PP was given by the time integral of PP from the start of the pressure pulse to the end of the
positive pressure pulse divided by the time. Average EMG was given by the time integral of the absolute
value of EMG during the same time as that for PP divided by the time, and then subtracting average EMG
during a no-work period to remove the noise component of the voltage.
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Fig. 7. Typical patterns for PP (the PPA transducer) when pressing
the gelatin, agar and carrageenan samples with the tongue
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