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Influences of particle size of almond on mastication

Kaoru Konvama® | Yuko Nakavyama, and Tomoko Sasaki

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, |baraki 305-8642,

Abstract
Electromyography (EMG) of jaw-closing muscles was recorded in order to quantify the mastication while eating nuts, which

are difficult to chew. The same weights (1.3 g) of aimond samples were served in different particle sizes (whole, sliced, and

diced). Ten healthy women masticated the samples normally. The sliced and diced aimond samples required more chewing

strokes and longer mastication time until swallowing than a whole aimond. EMG amplitude, duration of contraction, muscle

activity corresponding to chewing work, and cycle time per chew were not significantly different among the three preparations,

when averaged values for the entire chewing period were compared. At the first bite, the values of duration and muscle activity

for the whole sample were greater than for the other two samples. However, the differences were not significant from the second

chews. Sliced and diced almond samples exhibited similar EMG parameters. These results reveal that decreasing the particle size

of almond by slicing or cutting can reduce muscle work in the first bite, but increases total mastication effort until swallowing.
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Fig. 0 Almond samples served to subjects
Diced, whole, and sliced samples (1.3 g).
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Fig. 2. Stress-strain curves of almond samples
Fracture strain and stress, stress values at 5, 10,
20, 30, 40, 50, 60, 70, and 80% compressive strain
are calculated. Mean and standard deviation val-
ues of 28 trials are plotted. Arrows represent the
fracture points.
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Table O Influence of particle size of almond samples (1.3 g) on EMG parameters during mastication

EMG parameters F-ratio P Whole Sliced Diced
Number of chews 12.43  0.000 233+ 98 a 339+ 160 b 343+ 162 b
Masticatory time () 12.67 0.000 138+ 38 a 200+ 6.0 b 201+ 56 b
EMG duration per chew (s) 103 0349 0.262+ 0.037 0.254 + 0.043 0.256 + 0.036
Amplitude (mV) 111 0351 1.85+ 0.79 1.78+ 0.82 182+ 0.87
Muscle activity per chew (m\VJs)  3.91  0.073 0.0452 + 0.0235 0.0412 + 0.0201 0.0426 + 0.0219
Chewing cycletime (s) 022 0.801 0.626+ 0.091 0.633+ 0.107 0.632+ 0.100
Sum of EMG duration () 1253  0.000 598+ 197 a 819+ 277 b 845+ 307 b
Sum of muscle activity (m\VJs)  7.05  0.017 104+ 065 a 131+ 069 a 131+ 070 a

Meant S.D. of 10 subjects.

Values with different alphabetical lettersin arow differ significantly (PO 0.05).
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Tabled O Effect of particle size on EMG parameters per chew

EMG parameters Cycle F-ratio P Whole Sliced Diced
EMG duration (s) 1 896  0.002 0393+ 0122 a 0.317+ 0079 b 0.298+ 0.077 b
2 017  0.847 0.296 + 0.068 0.306 + 0.076 0.292 + 0.044
Amplitude (mV) 1 049 0545 1.48+ 0.66 141+ 081 1.28+ 0.51
2 031  0.618 1.63+ 0.86 153+ 0.43 146+ 0.49
Muscle activity (mVvds) 1 6.08 0.025 0.0545+ 0.0290 a 0.0385+ 0.0166 a 0.0360 + 0.0163 a
2 0.23 0.795  0.0438 = 0.0226 0.0440 + 0.0165 0.0407 = 0.0139
Chewing cycletime(s) 1 2.89 0.113 0.718 £ 0.120 0.645+ 0.122 0.637 £ 0.137
2 128 0291 0.608 + 0.088 0.635+ 0.147 0.591 + 0.075

Meant S.D. of 10 subjects.

Valueswith different alphabetical |ettersin arow differ significantly (PO 0.05).
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