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ABSTRACT
The overview on the texture of agricultural produce and food covers several views of study
and researches including texture objective testing and non-destructive test, food texture perception
and assessment, mechanical modeling of agricultural produce and food, application of tribology on
oral process, factors affected food texture and improvement of some food texture quality, and
relationship between microstructure and texture of agricultural produce and food.
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(Hydrodynamic regime) d1msunisedutansinalasiua
[7] dwSungAnssuanudenmuyesenvnsiiogszming
unazmauluteniniu Saseuwmduiutumauey
Aoutdlndiu finmsindsuiivssomstunduaziinou
wilatles Yrwmauiinisedouivesomnsuwayainunie
U1unans Treanaransinmsindeuiivesemsuazainy
nilngs ﬁmwda?{ugq Tnefiuinaunazmanulinaglyl
Antu anudsamudunsifmesddglums@nulng
ulad Prakash et alle] Wsrenudefulnsluimesd
au1snin LméfmmuiwdNﬂaé’uﬁaﬁﬁmaﬂwaag
sewiiaduiafieAnungAnssunisvaeduiiannge
J1899n38UIUNIAElutaIlIn vilisedinisAIuAy
audluniadeulon viemavussrinsiadudanaans
uazmMaAsuasandRvesindudia Taniidelisians
Arvesauldun Indlawumsalelaiu (Polydime-
thylsiloxane, PDMS) 1ila91ndia11udanguadio iy
wn3esdatndinaniliuniniomado ulsnagnvIY
(Friction tester) sz uun19lnsluladi@uas (Qptical
tribological configuration) aunsailslulaBuuRneniv
3lolafimes (Mounted triboldgical device) Inslulad
\waa (Tribology cell) Lﬂéaaqmaﬂﬂ%uwﬁﬂ (Mini-traction
machine) {Jusu ﬁﬂﬁﬁﬁ%’ﬂﬁ;jqmmmé’uﬁuﬁ‘iw’m
nssuideduialneisuszamduda @y aandou
(Smoothness) A7 1318 1 (Slipperiness) AL uAT X
(Creaminess) ﬁué’uﬂisﬁwémmLﬁammummmmﬂﬁa
Vneuazvhanudladledudavesenns wu vnuwes
Chojnicka-Paszun et al.[8] ¥M1ANUFURUTTEWI19AINY
Wuasuvesundifiaududureslofiudigfufu
Sudsvavsanudsamuasenumin nuddlefivsuna
Tasfusnnnan 1% anuduasuasudstiunduidudaduiu
Fudseavsvosaudeaniu iedruduniuunniy
mudeavnuarasiiomnmameiurestouleiuuuia
vashu WHud

31

A
Tribology Rheology
dominated dominated
Boundary
Regime Hydrodynamic
= Regime
S
:| — -
: \
g
K
[t
>
Viscosity (1) X Speed (V) / Load (PL)
JUT 2 pslalasiun [6]
6{UadeNiNanallodUNaU991%I5UAZNS

¥

USuUFenaun AR MsUNeTiin
Hadenfitlasditloduiavosems THundnunsi
AT uAInE Wulassadaveses
BIAUSENIVVRIDWNTAIUNAY 1130 Lﬂ%‘@aﬂqqmma
N3¥UIUNTUUTANN LY 9un il ANUAY dnwade
ANy AuEaseulunsnIuNEy danmsvmeiiv
SN WU ANl ANAU BIAUTENOUYRIDINTA
WDusiu

Hadviifinadedoduiauazmsuiulgailofuiaves
Anwaznalll lawn lassad1suaznisdndiveyad
asUszneunsiuaiivenilofotnuasalsl n1sdans
wdesmsifiuien (nMsldansduds wsdu vila 1-methy-
lcyclopropene (1-MCP) nisldfansindauionanas) Jady
reumafuie @adensdaneden Yadeidesanms
wngUgn Yademsadsmans Jademaiugnssy) daded
Aenfumafvinm

Hadeiifinadedoduiauazmsuiuguilofuiaves
ownsUszianiile 79 warUan waw wanSwst Ifun e
9113 KATIMIABY NTUILMIUUTAN I AnTIENTRY
$nwn dunansuse

Hadeiifinadedoduiauazmuiugailofuiaves
onsnen liud diluewns suemesenns TWskiuuae
annsy ngieUueIms visasiiuwsddlueims Jade
\esnnszuaumsvian



&
7 vnu exhibitions

The 16" TSAE National Conference and the 8" TSAE International Conference
nsUsEpAvIMsanasdnIn TN eRsWitUsEmAlnesERUYR AS 16 Ustdnl 2558 uazsEuuunY A 8

7. anuduusszudnlaseainqaniatuiiaduds
VDINARAANTNBATUAZDINT

Aguilera[9] aSungdmnsEUIUNISUUTIY ililassasie
PvBIHAAREaNIINTNEATRare A BuLUatl F
Redesiunuamsdaruinis wissnwmaeiiuayqa
Fanm audilunsedeulnaimnssuvesdnsuriile
FuauazantAinienieniw eyaadulngfifnadeds
widniidieeglutassiin 100 pm Faldunwaduasnil
wadasiis duleveniofnd eunirvesutls Winansy
29AUTZN159091UTAY LA 0U 18I NANOIV099111T AN
weansu Wosfine LAZOUNIAYDIABARDYA FIFUT 3
nsnwlassadislusedugania (Microstructure) 116
Wt wdudiduidesaindesntsmsvuanidnla
HansenuvetlastaisEAuIaNAreauAveI0IMT Uae
finmsianndesanssmififidmeegannisaduls
wuvldvhansuaranunsoudnemafinanss Sondndy
izuuaaﬁﬂﬁizﬁuf\;amﬂ (Video microscopy) 1 Laser
convocal scanning microscope (LCSM) tag Envirom-
nemtal scanning electron microscope (ESEM) L #
miﬁmsnma"lﬁﬂ’mmﬁawﬁ'ﬂq%”]Lﬁaqmﬂtﬁ%"mﬁaﬁiﬂmgq
wn Feddsziumnigauaznsesuoniaiudoyad
walpeaudsdinsdiondioy

T T
1nm 10 nm

JUM 3 sEAvrwelasaiananuviinvetseyninLay

T
100 nm 1um 10 pm 100 pm

NILUIUNTHLUTANIN[I]

UM 4 Tassasnaganiavesing A Addufisou B.asuiiuds [10
mﬂgﬂﬁ a L‘ﬁ"LJﬂ’]WIﬂNa%NiBG‘]’UQaﬂ’lﬂ%mﬁbﬁfﬁu[10]
figou Fadimsusnshvseadduinsiussnaugad wasd
uis Fefodldusuaneiiannmimenein enaimasden
Fuustunmsidousivesgadduivsfuseninuead
YonandEalnsAnenuuius voslassadeseiv
a;amﬂfﬁ*uLﬁaé’uﬁamaama‘lmﬁﬂma (Aerated sugar
eebl11] Fafinsdnlneldindesnsaedind eduiaUssney
AU LU UNATUS 0L 19Re52FU 60% AalAsEn TaLse

32

nagegaLazszeziiuan udamnuililunisna
‘Uizﬂauﬁ"umﬁfﬂLﬁaé’uﬁmwumwﬁﬁm (Acoustic
emission, AE) La2@519ANUFURUSAUNINE185EAU
3a01a 3 46 718735 Micro-computed tomography
(Micro-CT) wae Nano-CT wu318efis1uiugesineves
arnaddnlutaalvudinianiniy aviisiuqu
deygyauldesiau (Acoustic events) wnTudag Fapay
fruntuenitsnnanad Trongetal [12] Tdimalla
Spatially-resolved diffuse reflectance spectroscopy
(SRS) Taeld x-ray micro-CT 1 uisenedslunisanen
Iﬂiqa%ﬁﬁxﬁuqamﬂ&umLLNuLLé”ULTJaaULLﬁnﬁmu
nsTUIMTUsReiteealuda uarliiniu wiouiein
auvRiiloduialneisnsine 3 30 (Three point bending)
TALNAANLT S NEINULANITN wazdvTiaunTay WU
unuld Daur siBiiunszuaumsyuieneiseealuda
NN uEesn dediaymnnin LLasﬁsummgwquiuLﬁa
EnnduLs U audfeliinunssuaunis deinldeud
A2NUNTOUNBBAY IaLABIN1sNasunsinlALANEA
SyMINsLA NN LS UafiiunszuIunsYn
USSRl

8. ayU

unanuiluannmsInveensAnYLAENTITY
Renfuidoduiavemdnnainunsuaremsiuaiwning
dusvavdonvenienide 2, 3, 4 was 6 ansasu
I¥ndsseunaluladifedudavemandnnunsuas
219115 Weulaey Ununlla @sauysal[13] dwite 5
aunsaeulaain Applications of tribology in studying
food oral processing and texture perception Lgulng
Sangeeta Prakash, Daniel Dan Yi Tan, Jianshe Chen[6]
ey Rheology and tribology: Two distinctive regimes of
food texture sensation Weaulag Jianshe Chen, Jason R.
Stokes[14] ¥atde 7 anunsosnildnnunanuisesnd
Reafumsianizesne wu walvnimall1] uduud
Ulanuwna[12]

9. PNE1591999

[1] Gambaro, A, Varela, P. and Giménez, A, (2002).
Textural quality of white pan bread by sensory and
instrumental Journal of Texture
Studies, 33(5), pp. 401-413

Aime, D. B, Amtfield, S. D., Malcolmson, L. J. and

Ryland, D., (2001). Textural analysis of fat reduced

measurements,

(2]



4 Y vnu exhibitions
PpnuEhiinons. Jiga,

The 16" TSAE National Conference and the 8" TSAE International Conference
nsUsEpAvIMsanasdnIn TN eRsWitUsEmAlnesERUYR AS 16 Ustdnl 2558 uazsEuuunY A 8

vanilla ice cream products, Food Research
International, 34(2-3), pp. 237-246.
Rodriguez-Sandoval, E., Fernandez-Quintero, A. and
Cuvelier G. (2009). Stress relaxation of reconstituted
Cassava dough, LWT - Food Science and Techno-logy,
42(1), pp. 202-206.

M., Zare, D. and Nassii SM. (2013).

Application of computer vision for determining

Alirezaei,

viscoelastic characteristics of date fruit, Journal of
Food Engineering, 118(3), pp. 326-332.

J, I, Jelinski, T. and
Markowski, M. (2009). Effect of fat content and storage

Sadowska, Biatobrzewski,
time on the rheological properties of Dutch-type
cheese, Journal of Food Engineering, 94(3), pp. 254-
259.

Prakash, S., Tan, D.D.Y. and Chen, J. (2013). Appli-
cations of tribology in studying food oral processing
and texture perception. Food Research Interna-
tional, 54(2), pp. 1627-1635.

Douaire, M., Stephenson, T., Norton, I.T. (2014). Soft
tribology of cil-continuous emulsions. Journal of Food
Engineering, 139, pp. 24-30.

Chojnicka-Paszun, A., de Jongh, HHJ. and de Kruif,
CG. (2012). Sensory perception ‘and lubrication
properties of milk: Influence of fat content,
Interational Dairy Journ@al, 26 (1) pp. 15-22,
Aguilera, JM. (2005). Why foed microstructure?,
Journal of Food Engineering, 67( 1=2), pp. 3-11.
Aguilera, J.M. and Stanley, D.W. (1999). Microstructural
principles of food processing and engineering, (2nd
ed.), Aspen Publishers, Inc, Gai-therburg, MD
Herremans, E., Bongaers, E., Estrade, P., Gondek, E.,
Hertog, M., Jakubczyk, E., Trong, N.N.D., Rizzolo, A,
Saeys, W., Spinelli L. Torricelli, A, Vanoli, M,
Verboven, P., Nicolai, B. (2013). Microstructure-texture
relationships ~ of aerated sugar gels: Novel
measurement techniques for analysis and control.
Innovative, Food Science & Emerging Technologies,
18, pp. 202-211.

Trong, N.N.D., Rizzolo, A.,, Herremans, E., Vanoli, M,
Cortellino, G., Erkinbaev, C., Tsuta, M. Spinelli, L.
Contini, D., Torricelli, A., Verboven, P., De Baerde-
maeker, J., Nicolai, B. and Saeys, W. (2014).'Reprint of
‘Optical propertiesmicrostructuretexture relationships
of dried apple slices: Spatially resolved diffuse

reflectance spectroscopy as a.novel technique for

33

analysis and process control', Innovative Food
Science & Emerging Technologies, 24, pp. 145-153.
Unissifa Aanysod (2555). elulaBidodusiaveswandn
NENTUAreIMNT Lseflam T wesia dwwany nganwe
325 Wi

Chen, J., Stokes, J.R. (2012). Rheology and tribology:
Two distinctive regimes of food texture sensation.
Trends in Food Science & Technology, 25(1), pp.
4-12.





