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‘{counter{

Components of the “masticatory counter”

® b

EMG electrdes

Fig. 2 Shot of this experiment
This subject just ingested the test food “rice cracker
divided into two pieces”.
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5T 887 (Fig. 3R LTz set OEF ). L
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HIZiTo 32 /AH B RELDHE X, Fig 3
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T —»50ON—OFF 5B EEI
Bonkl{zoTLES. zhwz, ZOHER
HEROFH AR OZTLEEDLYD CTEETH
%, H\BRO THOMAOK X > TEL % ON—
OFF G5 l3HER ARy vra—-5— (8
K 23, NEC Z5:HI88) ikl 7z (Fig. 348
X U'Fig. 4).
3. REMBEFDEE

A OHEHBEENC X, FMHSODHW &>
R (BLELYFF ¥ A, BHEE 2H
7z, KHE S O|ME IR, BHEBREICL g
1BFRcE - T, FRARE e~ A 2
2ERHEFE (Fig. 2) & OBENICHERE
HETEREE, RKHETZ CHHCHEBS ¢
7z, oA IHIERF O BRI E L ULEIC D

BASEL -IHSEE Y v vy — 29
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an on T i l‘closing

4

Fig. 3 Schematic illustration of the masticatory
counter signals (in the lower box). Upper
two records (right and left) show examples
of the setting of adjustment screw immedi-
ately before test food mastication

M: masseter muscle EMG. The second trace in each
upper record is the integrated masseter muscle EMG.
CS: output of the sensor.

WTIRBERD ERIERIC T > 728, UTICEEICE
T. “BAPTWET B—FL T 3 HERE T
“BWARTOWHE” ORFOELEDFEE, 728
b5 THIED 2 HWERE CXEROBRHOE LD
& B XU D RTHRIBME 2 A L CREER 2 H
HU, /2, 2 _AHBRROBET 2HERT 3
Te iz, HERE OWEEAE O FREEH» S5 E
OREEBMTHER 2 EHT L &L big, HEE
BEIZAA v F 2R/ TR TROEE (HTE
5, SS) LI, BHLL-HEN, /-
ZNEESNE L - BAHER, vy —dis
FUBTES 2Ry v a—F - FREIE L 72,
R HBIIEEBEE TRD 6 BiTo 7z,
W A B B RT R 12 & B NENE (R4 oD 58 12 1 AR 44
B -BHHER Y v, ZHB0EE (HE
fi0) OFHED 2 f5%BZ, »DOZFDOBMH0.3
BBk UL 1 [ oESgE S E LTh
v b L7, PREBHHEEB L CEREE
Bk 2By 7 F N E—B L B OB HE
(LI RO RA N £ 5 B EALE0ER & Fikr L CH
W EIE S BRSO L 7o, BE OB BT RN S
KD Tz BeA&HE T £ COMBEE (LT, BiznHmg
EHELET) BLC “HBEEH Yy —" TH
TR NI BT £ COEBEE (LUF, BiciE

—145—



30 wmE—, fil

H AIH 2 S HERE

S ; 1 o o o
N 1 i H
C —— Lo dable e e e e e e b e o

b

SS

e g Ay i B

e W .u-puTa ot _;..*»_..._.__

~— J—

—

2s

Fig. 4 An example of the masseter muscle EMG (M) and the
thyrohyoid muscle EMG (TH) recordings during mastica-

tion of test food

Lower trace in each muscle EMG recording is integrated EMG.
CS: output of the sensor, Arrow: commencement of swallowing, SS:

swallowing signal
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Tibb OFFES). AROBEKIZ T HLOMHE
BT REO o, £/, ZDFig 40%
BEOSE, HBHHGER4IEEOHEBE Tkt
F—EEBNRED oW (CSESREN-TZ
FIZhhoTWw3) M, EROIRRKIH 1/3 DHER
FDHEEEIICED Sz,

Table 1 W &HEE TE S W-HBEES L O
ZDFIHME, FI-HERE L OHBEEOEEIR
BOREINICR LT, #ERE Z L OREHFERNEET
0 6RO I HBEEE L O “THEESRS v ¥
=" TERRINHBEROZEBRBIIEL S D
0%UTOERZR L. 72, 1240%EBRET
"/ONLEERBOFHED, HEM»SRDI:
NEE EIH DO EREUE 6.81+1.66 %, “THMREIEL
By =" TKOLEHBEEOEE R
6.77+2.06 % L L5 b Xb®H T/ RERR
Lz, RADHERETCORGHER» 5K
NHIEEIE O FEHE X 36.0£5.2 [B] (F/)N26.8 [H],
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Table 1 Individual number of chewing strokes
until last swallowing

Sub. EMG

Counter

1 40.0(9.0 %) 41.7(8.3 %)
2 37.2(8.9 %) 38.5(7.5 %)
3 41.4(7.2 %) 44.6(6.7 %)
4 31.8(5.3 %) 33.8(5.0 %)
5 41.0(8.7 %) 43.3(6.0 %)
6 26.8(8.1%) 30.009.7 %)
7 27.5(6.2 %) 29.8(5.7 %)
8 36.0(6.1 %) 37.3(9.1%)
9 41.6(6.9 %) 41.2(7.9 %)
10 33.3(4.5 %) 34.5(8.3%)
11 32.3(6.9 %) 32.0(3.6 %)
12 38.3(4.0 %) 34.3(3.4 %)
Mean 36.0(6.83 %) 36.7(6.77 %)
S.D. 5.2(1.66 %) 5.2(2.06 %)

EMG: The mean value of the number of chewing
strokes until last swallowing obtaid from the
EMG recordings. Counter: The mean value of the
number of chewing strokes until last swallowing
counted by the “masticatory counter”. Coefficient
of variation (%) for individual and mean value of
the number of chewing strokes until last swallow-
ing shows in the parenthesis. S.D.: Standard devi-
ation

RO N roT: (Fig. b).

SERAEL7: “HBEEY 7> 5 —" BEDR
ELZELUCHBEEE LY N T 20EHERST
DIz, 1ADHWREICTHROY v 7% 7 +— 27
PRAWTEREBE CREBSEL L EOBGHER L
“IH@EE Y v > ¥ —" D&y —Hi 2 RAFEL
#x L7z (Fig. 6). Fig. 6 OFESUE L - KA
B M) OTWERULERHIZ 7+ —27 2k 550
DOMENADRY AL %Z, 1275 —54 ik
Ay T SEEA— TR OBERANRDAAREZ L
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ETH- 7.

124 3 A208BET, BEXRTRORG B
JURREFEHHERN L £ —DHAESOR
RFECER 2 To 7. Fig. T 1 ZOHBRETES
NIEFROEERT, BROLDITEALD
(Clenching) & 7 (4ml) @ B T (Swallow-
ing) b5 UCdfTol. BALDECIEEY
Y—DHITEHONE -T2, BALOEEBD

ASE LIS E gy v > 5 — 31

Number of chewing strokes

n=12
NS P=0.068

50 | i T

30
20

10

\\
EMG  Counter
Fig. 5 Mean value of the number of chewing

strokes until last swallowing
EMG: The mean value of the number of chewing
strokes until last swallowing obtained from the EMG
recordings. Counter: The mean value of the number of
chewing strokes until last swallowing counted by the
“masticatory counter”.
Note that there was no significant difference (P=
0.068) between these two mean values.
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Fig. 6 Typical records of the masseter muscle EMG (M) and the output of the sensor (CS) during

mastication of “cup noodle”

Arrow indicates the ingestion of noodle, Horizontal bar indicate the ingestion of only soup.

Clenching Swallowing Pronunciation
(water) (vowel)
e ' ' I1 mV
M M — TtmV
TH ~é~»&»—*~ —— ‘ Iimv

TH ——— Y - Iimv

SS

ATa%aTaTT

[ T T S
I S R
J R . S e

.
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Fig. 7 An example of the masseter muscle EMG (M) and the thyrohyoid muscle
EMG (TH) recordings during clenching, water swallowing and vowel

pronunciation

CS: output of the sensor, SS: swallowing signal. Arrows in the recording during
clenching indicate the slightly jaw opening just before clenching.
Note that there was no output of the sensor during [u] pronunciation.
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Accuracy of the Newly Developed “Masticatory Counter”

Kouichi SHIOZAWAY and Nobuhiro HANADA?
1) Department of Physiology, Tsurumi University School of Dental Medicine
2) Department of Tramslational Research, Tsurumi University School of Dental Medicine

Abstract: To investigate whether the newly produced “masticatory counter” can count exactly
the number of chewing strokes (NCS) during food mastication or not, we recorded simultaneously
the output signals from the sensor in the “masticatory counter” and the electromyographic
activities (EMG) of the masseter muscle. Twelve healthy adult subjects (mean 30.7 yrs, 6 males
and 6 females) participated in this study. They masticated a rice cracker until last swallowing as
usual. The coefficient of variation in the individual NCS until last swallowing was very small
(under 10%). The mean value of the NCS until last swallowing obtained from the EMG
recordings was 36.0+5.2. The mean value of the NCS until last swallowing counted by the
“masticatory counter” was 36.7 £5.2. There was no significant difference (P =0.068) between these
two mean values. These results indicate that the “masticatory counter” can count exactly the
NCS until last swallowing during food mastication.

Key words: Number of chewing strokes, Rice cracker, EMG, Sensor, Coefficient of variation
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