KOREAN J. FOOD SCI. TECHNOL
Vol. 22, No. 6, pp. 646~650 (1990}

Al b - ubR - GhE ek . g A xr
A F LA, b A e, o] Ak st
Rheological Properties of Garlic Juice and its Concentrate

Byeong-Sam Kim, Noh-Hyun Park, Moo-Hyun Park, Bong-Ho Han* and Tae-Jin Bae**
Korea Food Research Institule
*Dept. of Food Sci. and Tech., National Fisheries University of Pusan
**Dept. of Food Sci. and Tech., Yosu National Fisheries College

Abstract

To develop a new form of spice material by concentration of garlic juice, its rheological properties
were investigated. In the temperature range of 15 to 65C, the garlic juice with the solid content
of 32 to 60°Brix was considered as a pseudoplastic fluid. Flow and consistency indices of the juice
interpreted by power-law equation varied from 0.9937 to 0.6130 and 0.0041 to 3.1886Pa- s", respectively.
Apparent viscosity was lineally decreased as shear rate was increased. Activation energy for the flow
of the garlic juice changed in the range of 11,216 to 23,195 kJ/kg- mol.
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Tablel. Experimentally determined coefficients for power-law model and corrected power-law model(Herschel-
Bulkley equation)®

Conc. Temp. Power-law model(t =Ky Corrected model(t—t,=Kyy™)
(°Brix) () n K, Yz ng K, T Y2
15 0.9629 0.0111 0.9960 0.9633 0.0110 0.0003 0.9636
25 0.9638 0.0093 0.9961 0.9706 0.0089 0.0049 0.9958
32 35 0.9889 0.0069 0.9908 0.9945 0.0067 0.0032 0.9945
45 0.9927 0.0056 0.9954 0.9947 0.0055 0.0010 0.9954
55 0.9929 0.0048 0.9837 0.9941 0.0048 0.0006 0.9836
65 0.9937 0.0041 0.9946 0.9993 0.0039 0.0031 0.9944
15 0.9109 0.0412 0.9830 0.9437 0.3395 0.0832 0.9437
25 0.9153 0.0361 0.9889 0.9405 0.0311 0.0582 0.9405
40 35 0.9325 0.0282 0.9896 0.9518 0.0251 0.0372 0.9518
45 0.9372 0.0241 0.9873 0.9583 0.0213 0.0347 0.9583
55 0.9596 0.0191 0.9795 0.9878 0.0162 0.0378 0.9766
65 0.9669 0.0174 0.9828 0.9814 0.0154 0.0264 0.9871
15 0.8492 0.1793 0.9865 0.8961 0.1353 0.4303 0.9844
25 0.8869 0.1080 0.9642 0.9470 0.0757 0.3369 0.9573
50 35 0.8749 0.0935 0.9610 0.9429 0.0665 0.3325 0.9532
45 0.8872 0.0706 0.9451 0.9691 0.0437 0.2697 0.9302
55 0.9015 0.0581 0.9756 0.9427 0.0445 0.1405 0.9427
65 0.9150 0.0380 0.9734 0.9561 0.0299 0.0928 0.9561
15 0.6130 3.1886 0.9884 0.7600 1.3424 8.2409 0.9763
25 0.6216 2.0801 0.9940 0.7744 0.7995 6.7264 0.9820
60 35 0.8073 0.6055 0.9760 0.8919 0.3625 2.0017 0.9641
45 0.8261 0.4078 09251 0.9618 0.1853 1.8302 0.8881
55 0.8282 0.3344 0.9927 0.8757 0.2509 0.7729 0.9910
65 0.8678 0.2030 0.9434 0.9320 0.1388 0.6301 0.9337
a) Ki, K;: Consistency index(Pas"). n), ny : Flow behavior index{ -}, v : Shear rate(s'!), t: Shear stress(Pa), T,

: Yield stress(Pa)
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Fig. 2. Changes of apparent viscosity of garlic juice
at different shear rates
Legends are the same as in Fig. 1.
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Fig. 3. Arrhenius plot of temperature dependence on
the viscosity of garlic juice with different shear ra-
tes
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Table 2. Effect of temperature on the flow behavior
of garlic juice

Concentration Shear rate Activation energy  Constant

(°Brix) (s™)  (X10'KkJ/kg-mol) (X10kg/m-s)
117 1.4708 24116
176 14176 2.7855
32 234 1.3182 3.8521
352 1.1810 5.5989
469 1.1216 6.3241
117 1.7096 2.6170
176 1.6905 2.5763
40 234 1.6561 2.7214
352 1.4968 45144
469 1.3982 5.7743
117 1.9801 2.8774
176 1.8707 3.8913
50 234 1.8483 3.7662
352 1.7745 4.0804
469 1.7506 3.7094
117 2.3195 3.2794
176 2.0853 7.0013
60 234 1.9999 8.6796
352 1.9063 1.0301
469 1.8936 89351
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