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%1 Mg T, ARERBNICTEMT 280 ER EAFED BIZOWTRRTWS. 9, REGT
B BE 9~ B A2 B0 2 FH7 L, FERAFZE T @M 3l FIEA OIS/ > TR Y, A5 ORI RHE & IHIES
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2w REEERVEA Ty VEALORBOBEREG) Ik, FHExigE T A2)y 7 EALORBEHIEL
T LD OEEIHMETFIEIC OV TIRRTWS . AR TR, AABICHSNO BT EIC L 2 RIEERBUCER LT
RFEME T &L, TR0y, TIEVIED L, TRAORD ] O 4 SOBEEZREL, ATy I7ELER
BRIC N D OREHEOH LTV OEAWE 9 RUE TR BERMETEZHA LS. 2 LCHilko 5 fiE
DAFT v VETERE UCHERERHMIAZ M L, 580 & ZERE L OERDOTIC Lo TR, el B
DEFITHEBARBER HH Z LR, S EEEN VBV EOMICADHBERRAOND Z LA RLTNS.

W3 [ XFy 7 BT ORNEME L AROBMR] T, 7, BETFORNTBESTRERXEICHE L TV &
ICHEHR L, NEMEL»RHETIEMEL LT, BROXA Ty Z7ETORS, NEICBIT 4O 56K, K35
MO EERDOIES DX, REE~OEMORED 4 FEAEEL VD, Z2LT, Zhb% b5 FEOETORM
THE LG LA BRI 5 L L big, E1 1 BERZEMREE L2 E0fET a7 7 4 L & OBRICOWTE
MLTWS. E£72, 2 BEOFREMMITEONAABRESMEOBRERTHEEHEET T VAREL, BRI
Fric & » Tl a2 RO T 5. £ LT, HEMNRHMOA TIIEIRET AOEINEICRARH D, FEEO R
BUADOERENLETHD I EEEHLTND.

B4 ' [ 2Fy 7 EAOMBHFEOFME] T, BEAOAMZTDOL OOV v 7 ROMER AR
BAEHZ TSI EIZERL, SMEHEHEOHIE FEORRER L OHIERKRICOVWTIRRTWS. ZOHIEIZE,
HA OENAFITHBHEFEN B2 5 Z L2 BEL, BB R AEEE I 7 0 LV Tl 5 2 & B3N ET
HDHEEML TS, ZLTC, 10 mm® F2EE OB I M E O JEAMERER & X R CT B~ — 2 O IRRI A R E SR
T a i+ 52 L T, AMEOL OOV U VR EBEBRENRIEARER Z 2R LTS, BEFETH LN
7Y ZHRIL, PEROEHRMARFEICLIZMEMEL Y 5~700fFREVWZ LA RLTWS, F£/-, ZhETHET
XD o TR IZ DWW T 2 7 2 LULT 100~500 MPa & W HEEETWA. ZDIED, ENEOMEBHEE
DRI ONTHRETEHIEERLTND.
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T O E ORI E TAERO ¥ o 73R LORMERE 23 A e LTHNWA Z &T, &< aEeEnY
D0 I LTINS DR EBEO L EHWTHE LV AR BEBET NV EBETELLERLTND. F
72, BEEELMZ 2B, YN ROBHET VICKENROND ZLEZRLTVWS. 2 ORE2
b, BOFHE & AMEDFHEIZ K - TREZ ZBIANCEHE CE 2 /iR H 5 ik~ T\ 5.
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The purpose of this study is to examine food texture from biomechanical viewpoints. We apply crispy snack
foods because their commercial value is evaluated by the food texture. Food textures of the crispy foods
mainly consist of crashing load and chewing sounds through the air and human skulls. However, existing
approaches are qualitative and do not take account of the biomechanical factors

At first, we performed sensory tests in which examinees score five kinds of commercial snack foods about
their food textures. Four onomatopoeias “sakusaku” , “karikari” , “paripari” and “garigari” are
selected for the sensory tests. These onomatopoeias are tried to express mathematical models composed
of mechanical factors of the snack foods and biomechanical factors of the examinees

Next, we proposed four characteristics of inner structure of the foods based on the CT images. They are
diameter of the cylindrical snack food, average apparent density, its standard deviation and localization
of the dough in the snack food. Using the structural characteristics, we obtained the linear mathematical
models to express the onomatopoeias. However, the effectiveness of the evaluation was limited

Then we focus on measurement of microscopic Young’ s modulus and rupture strength in the snack food
developing new methods. The new methods estimate them combining individual finite element analysis and
the micro loading test data. Identified microscopic material properties are much larger than the
macroscopic characteristics from a conventional compression test

We also analyzed relationships between chewing sound and vibrational property of the human heads. Result
of modal analysis of the head showed that a larger head was easy to vibrate in lower frequencies. This
result can explain the relationships between the head size and emphasized frequencies of bone conduction
sound. Also about air conduction sound, similar trend was indicated by analyses of the Helmholtz resonance
around the mouth.

Finally, we demonstrated that microscopic mechanical factors and human factors well contribute to improve
applicability of the linear mathematical models.

The proposed method is helpful to evaluate and develop foods focusing on food textures.
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