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Changes in sweetness and texture of Monaka during mastication

Kaoru KOHYAMA §, Yuko UMEHARA*, Masayuki TSUCHIBE*, and Tomoko SASAKI
National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki 305-8642,
*Research and Development Laboratory, Nakamuraya Co. Ltd., 4-4-1 Higashikasiwagaya, Ebina, Kanagawa 243-0401

Abstract

Electromyography (EMG) associated time-intensity (TI) measurements of sensory-sweetness were carried out in order
to clarify the changes in texture and sweetness while eating "monaka". As monaka samples, ones in which three kinds of
bean jam "an" in their shell were used. The subject sensed sweetness more slowly, exhibited longer mastication time and
higher EMG voltages for a monaka chewing than for only bean jam without shell. Sweetness duration generally related to
the mastication time. The intensity of sweetness started to increase after three or four chews of monaka, reached
maximum after about twenty chews and then decreased. The sweetness disappeared several seconds after monaka samples
were swallowed. Similar chewing patterns for each chew were observed in EMGs, however, firmer type of bean jam was
masticated longer with more chews. Sweetness awareness lasted longer with the sample containing firmer bean jam, but a
lesser rate of increase appeared in the time intensity curve of firmer samples. The area under the curve or time-integrated
sweetness was similar for the three samples indepenently of the Brix value.

(Received Nov.28,2002; Accepted Feb. 12, 2003)
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Sensory Sweetness Intensity, EMG (mV/DIV)
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Time (sec)

Fig. An example of the recording chart

Signals are EMG activities from right masseter, left masseter, right temporal, and left temporal muscles,

and sensory sweetness intensity from the upper to lower, respectively.

HE2®R L5 £ COHEBRES L UHES=E, Uk
KIEF TOWEBEELE OHESELYEE L.
EEMLIBIZ S P S SVer9.0l0Sw 7 — V& flvniz, 8§
EXTF A OB, SSHOBAICENIEDH BT
MEE, EETRVEAICEWilcoxonD FF 54t & JIE
UMEET 72, TF 0 3WOLBTIIES B2
B, KEHEOS AT EAT o 7.

KRERRUZE

1. tEHOYME

Table 112 3HEOBOKELE L BN 2R3, Bk
PSR G MY, B GT It EETY
WERTHAL. FOWTHLIEELTEEans (=67 /
G’ ) i3, WA TIZ 0, BAEAY 2 REE T

Table 1. Physical properties of three types of bean jam

sample A B C
Brix 71 71 59
Dynamic viscoelasticity
G' (kPa) 81 71 34
G" (kPa) 23 25 11
tan & 0.28 0.35 0.32

WIRA & 22 595, —HkH9 1 Ztan & fEAYE VB 13 ARG,
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Table 2. Parameters observed during mastication of bean jam C and monaka containing sample C

difference bean jam C monaka C
parameters homegeneity in mean mean S.E. mean S.E.
from EMGs
number of chews *ok 21.2 31 40.5 39
mastication time (sec) * 20.9 1.6 33.7 39
EMG duration (sec/chew) *x 031 0.05 0.30 0.03
EMG activity (mV =sec/chew) 0.024 0.004 0.031 0.005
amplitude (mV/chew) * 0.76 0.13 1.14 0.16
cycle (sec/chew) 1.13 0.18 0.84 0.02
total EMG duration (sec) 6.3 0.9 12.1 1.6
total EMG acitivty (mV =sec) 0.515 0.116 1.282 - 0.299
from TI
sweetness duration (sec) * 20.3 2.8 32.5 3.0
area under the curve (V-sec) 53.1 7.6 110.8 17.8
peak intensity (Imax) (V) 5.15 0.43 5.60 0.27
time before Imax (sec) * 8.0 1.9 12.2 1.6
time after Imax (sec) *x 12.3 1.7 20.3 4.1
rate of increase (V/sec) *ok 0.786 0.129 0.528 0.078
rate of decrease (V/sec) 0.489 0.108 0.362 0.094
lag time (sec) 4.5 2.5 39 1.6
time to extinction (sec) 24.8 1.6 - 364 34
from both
number of chews before onset time 33 1.3 4.8 2.0
EMG activity before onset time (mV *sec) 0.091 0.051 0.198 0.099
number of chews before Imax ' 14.3 29 204 3.1
EMG activity before Imax (mV -sec) * 0.361 0.086 0.693 0.174

** p<0.01; *, p<0.05. Mean and standard error of 6 subjects.
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Table 3. Parameters observed in masticatory electromyography(EMG)s and time intensity of
sweetness for the three monaka samples

monaka A monaka B monaka C
parameters F-ratio mean S.E. mean S.E. mean S.E.
from EMGs
number of chews 9.37** 37.4b 2.7 35.2b 29 32.4a 29
mastication time (sec) 5.19% 35.5b 2.8 33.4b 3.1 293a 23
EMG duration (sec/chew) 1.11 0.31 0.01 0.31 0.01 0.32 0.02
EMG activity (mV =sec/chew) 0.60 0.027 0.004 0.028 0.003 0.027 0.003
amplitude (mV/chew) 1.69 0.95 0.13 0.96 0.13 0.92 0.11
cycle (sec/chew) 0.98 0.98 0.06 1.02 0.07 0.95 0.05
total EMG duration (sec) 1.64 11.5 0.9 11.7 1.5 10.5 0.9
total EMG acitivty (mV*sec) 1.72 1.065 0.223 1.158 0.327 0.921 0.167
from TI
sweetness duration (sec) 4.84* 38.4b 3.1 36.5ab 3.1 33.5a 2.7
area under the curve (V-sec) 1.40 112.4 13.7 1054 12.2 101.5 11.2
peak intensity (Imax) (V) 2.55 5.10 0.19 5.31 0.18 5.55 0.25
time before Imax (sec) 4.22% 13.3b 1.3 10.6a 0.7 11.3a 1.1
time after Imax (sec) 3.35 25.1 34 259 34 22.1 2.5
rate of increase (V/sec) 1.93 0.497 0.077 0.658 0.126 0.577 0.059
rate of decrease (V/sec) 0.42 0.319 0.076 0.272 0.046 0312 0.049
lag time (sec) 0.66 2.5 0.3 3.1 0.6 3.0 0.8
time to extinction (sec) 3.78* 40.9a 32 39.5a 3.1 36.4a 2.8
from both
number of chews before onset time 0.52 3.1 0.4 3.8 0.7 35 1.0
EMG activity before onset time (mV "sec) 0.60 0.112 0.018 0.138 0.036 0.134 0.048
number of chews before Imax 2.84 19.6 1.6 17.1 14 17.7 1.8
EMG activity before Imax (mV *sec) 4.06* 0.591b 0.092  0.530ab 0.087 0.522a 0.093

Mean and standard error of 13 subjects.

## p<0.01, *, p<0.05. Mean values in a row with different alphabetical letters differ significantly (p<0.05).
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