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Abstract —Food rheology deals mainly with the physical properties of living matters and their inter or intra-cellular
bioploymers which are used for food ingredient. The rheological parameters, such as viscosity, plasticity and viscoelasticity,
are used for the evaluation of the functional properties of the ingredients and the process control in food manufacturing.
They also provide the paramenters indicating the sensory quality, especially textural properties, of food products. This paper
discusses the characteristics of food rheology and its history of development and reviews the research reports on liquid foods,
gels and plant tissue published in Korea since 1990.
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Table 1. Correlation coefficient between sensory parameters and
mechanical model parameters of wheat noodle (2)

Sensory parameter (Y)

Mechanical parameter (X)

Milestone Hedonic scale

Hardness Chewiness

Instantaneous elasticity,

E, 0.653* 0.303 0.798*
Retarded elasticity, Er

Er, 0.264 -0.275 -0.658*

Er, 0.165 -0.170 -0.318

Er,+Er, 0.232 -0.241 -0.524*
Retarded viscosity, 1y

M 0.604* 0.174 -0.529

N2 -0.069 -0.144 0.186

Nu+Me 0.591 0.164 -0.511
Retardation time, T,

T 0.588 0.433 -0.105

T, -0.182 -0.118 0.472

T+ 0.540 0.409 -0.044
Newtonian viscosity, Ty -0.202 -0.443 -0.354
Ey+E +E, 0422 -0.058 -0.691*
T+ 0.150 -0.330 -0.651*
*: p<0.05
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Fig. 1. Texture profile analysis (TPA) determined by force-distance
curve of 2-bite compression test (1).
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Table 2. Historical survey on food rheology

Fhuse 4% Y A7EY 49

1900s E.C. Bingham; Fluidity and Plasticity (1922) —works in 1895, 1902, 1905 and 1908 on milk, cream, syrups, flours, gelatine, olive oil etc.

1907 T. Kosutany (Budapest) — rheology of flour dough

1920 E.V. Hancoczy (Hungary) — measurement of mechanical work for dough kneading -the basis of Brabender farinograph

1929 Society of Rheology was founded in USA -Journal of Rheology

1936 1. Pryce-Jones (England) — producing thixotropy in Newtonian honeys by the addition of certain proteins

1937 Schofield & Scott Blair (England) — dough rheology

1937 D. Katz (Germany) - relationship between rheological property and food quality

1938 Martin et al — invention of tenderometer

1948 E.C. Bate-Smith — rheology of muscle, organoleptic property of meat

1952 R. Harper — Psycho-physical aspects of food rheology

1963 B. Drake (Sweden) — imitative chewing machine recording the sounds made by the jaws of subject chewing
1963 A. Szczesniak — Texture profile analysis (TPA) by using GF Texturometer

4. A|ZESEIEI0| ZUY SATA}

Selter HEFAGY AZE olahe 19740 7
ATF49] o)A ¥k}t TexturometerE AREshe] o7}
A 2 AEe 292 2PN NEHAca 2
E}[S] :]_ KIST 2 a‘t;q. o:]_—TLN_q} 71/&3'_13}/\}2_ XM
S 2 Amylograph® o] &3 AR Z3lHAH6], L&A
ol ol Axe] wsjal J[7], BHE opdz 2 op
2a8le) DHUESY[E] Fol B ATV} S
H, 7sriegde] WAHYAME Gl g-H(dope)e] A

84S 2Ad] il H{-E spinningdls ATE 573
0}9&"4'[9] 19783 ANty HGFusFE S 133k
YAt dAERT ] #3 =E-S BEIYon
(10], '82d neiidty HEFusE-S 7144ts d5F&
o] HAEZ T A3 =FS SRS TH11]. 19803 ch
Z5H neiddta gxke] ArdddE A AAA=
gt creep tester9} puncture tester® F4F] HEA[2),
T 7tz S E(12] 55 &7 ’3}“‘4 19844 73
Rt P+ TE REEE9] S-S creep testZ =
ot om[13], Al o] NG wsE A A A=

Table 3. Food rheology studies in Korea
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1974 S.R. Lee - Food texture analysis by using Texturometer

1977 S.K. Kim — Amylograph measurement for starch gelatinization, Compression test for starch gel retrogradation rate
1978 S.K. Kim — Intrinsic viscosity of rice starch amylose and amylopectin

1978 S.M. Byun — Protein dope theology for protein fiber spinning

1980 Y.R. Byun — Pseudoplasticity and thixotropy of red pepper-soybean paste

1982 D.H. Kim - Thixotropy of oxidized soybean oil by heating

1983 C.H. Lee — Viscoelastic property of cooked noodle by lab-built creep tester, Hydrodynamic property of soybean protein body
1984 S.J. Ku — Viscoelastic property of acorn gel by creep test, S.Y. Lee — Flow behavior of rice starch by lab-built tube viscometer
1985 C.H. Lee — Cooking rate of beans by lab-built puncture tester, Design and construction of lab-scale extrusion-cooker
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