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Measurement and Analysis of Electromyography
for Sequential Mastication

Masatoshi Izumimoto, Seiya Hirotsu, Ichiro Naito?
Makiko Yonehara, Taku Miyamoto and Petr Pipekb)
(Course of Applied Animal Science)

In the palatability of food, texture is a major factor of food quality. The physical shear force value of
meat has been measured. However, quantitative relationship and characterization between shear force
value and tenderness as a sensory perception has not been clear. Therefore, a computer system was
developed to analyze and to measure the electromyography (EMG) for mastication.

The integral EMG values were almost constant by sequential mastication up to five times. The aver-
age of integral EMG values were 63.6mV with tender meat of pork fillet and 153.8 mV with firm meat
of beef round, giving a ratio of 2.4 times. The shear force values of similar samples were 2,300g and
8,300 g each, and the ratio was 3.6 times. Sensory texture of the subjective feeling was 3-4 times that
corresponded with the shear force value. The integral EMG value could be thought to compress the
amount of texture sense.

The integral EMG varied greatly in food, and showed lower value in order of boiled fish surimi,
steamed fish paste, pork sausage, konnyaku (devil’s tongue), pork fillet, beef loin, pork ham portion,
roast beef, pork loin and beef round. Generally this order reflected the sensory texture of chewing. The
deviation of the integral EMG value was smaller than expected, so it has a definite possibility for practi-
cal use.
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Fig. 1 Diagram of computer system for electromyography mea-

surement during mastication.
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Fig. 2 Explanation of EMG parameters.
A duration of chewing, B : chewing cycle, C . ampli-
tude

FILKFRFEBFME|ME  Vol. 96

(EMG : Electromyography) ®7 — % % fi##T L 72,
3. HIEHEMDAIE

LEHFB TR G & )R 2 AR, 1 Rtk ok
2% 5 X)W EMAT. e LoD filths ) X
9 L C g L 7.

EMG /85 A —% % Fig. 2|27, iGEEMOBNS
NHMEREEE (duration of chewing), THMEBHAA > & IR OIS
FltG E COWM 2 IHE R (chewing cycle), & S %
M (amplitude) & X .5, WHMEAG S = (X — B OIEE 2>
W Z DG EM OMEIZ O WA L 72, EHE
EMG fii & L7-.

BREEE

1. EiRrArEmHELL

HEHE EMG ofl% Fig. 3, 4 12R7. 21hs EMG
VRS X902, HHMSERR &R A2 1ZIZF LT 5 2
EI2EoT, HEIHBRICE > THIEIEF—EDTT T £ —
NWEERDLZENTEZ, DX HIZ, 5 IaFEE O EHH
BBV T, ZOEBICE->TTa 74 —VidlFE AL
MLTHo7o. BALLTHLE2VIKE LAZILEL 7
Mg AL > Fig. 3R d. B LIIRIED ¥ — 2

1.6
1.2+
0.8
=
\E/ 0.4
o 0
=—0.4
m
—0.8
—1.2}
—1.6
0 1000 2000 3000 4000 5000 6000 7000
Time (mSec)
Fig. 3 An example of sequential mastication EMG of pork fillet

as a tender meat.
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Fig. 4 An example of sequential mastication EMG of beef round
as a firm meat.
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Parameters of sequential mastication EMG of meat

Pork fillet as a tender meat

EMG (mV)

Chewing Integral Duration  Start point  End point
number  EMG (mV) (mSec) (mSec) (mSec)
1 59.4 801 527 1328
2 65.2 770 2047 2817
3 74.0 770 3318 4088
4 60.8 689 4670 5359
5 58.6 677 5759 6436
Beef round as a firm meat
Chewing Integral Duration  Start point  End point
number  EMG (mV) (mSec) (mSec) (mSec)
1 159.6 1051 313 1364
2 198.2 956 1956 2912
3 143.6 917 3524 4441
4 133.4 874 4911 5785
5 121.0 605 6304 6909
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Fig. 5 Analysis of sequential mastication EMG of tender meat.
A ' left masseter muscle EMG, B : integral EMG, C : start point; D : end point
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g. 6 Analysis of sequential mastication EMG of firm meat.
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Fig. 7 Comparison of integral EMG values with selected food.
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