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Abstract

To improve utilization of boxthorn (Lycit Fructus), the boxthron and mixed boxthron (Lycii Fructus,
Schizandrae Fructus, Corni Fructus, Zizyphi Fructus, Zingiberis Rhizoma, Cinnamami Cortex) hot-water
extractable concentrates were prepared by vaccum evaporation and its rheological properties were
investigated. The rheological properties of concentrates (20~50°Bx) followed power low model and
showed a pseudoplastic behavior at the temperature range of 20~60C. The apparent viscosity of
20°Bx, 30°Bx, 40°Bx and 50°Bx boxthron hot-water extractable concentrate was 0.0074 Pa-s, 0.0175
Pa-s, 0.0431 Pa-s and 0.0988 Pa-s, that of mixed boxthorn hot-water extractable concentrate was 0.0099
Pa-s, 0.0328 Pas, 0.0720 Pa-s and 0.1940 Pa-s at 20C and 1500 1/s, respectively. The yield stress
of boxthron and mixed boxthron hot-water extractable concentrates ranged from 0.045 to 6.253 Pa
and from 0.022 to 8.891 Pa, respectively. The activation energy for the flow of boxthron and mixed
boxthorn hot-water extractable concentrates increased from 1.6182 to 2.0543X 107 J/kg-mol and from
1.7057 to 2.1462X 107 J/kg-mol with the concentrations of concentrates, respectively.

Key words: boxthron (Lycii Fructus) and mixed boxthorn, hot-water extractable concentrates, rheolo-
gical properties
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Fig. 1. Shear stress vs shear rate plot of boxthorn hot-
water extractable concentrates at 20°C
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Fig. 2. Shear stress vs shear rate plot of mixed box-
thorn hot-water extractable concentrates at 20°C
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Table 1. Rheological parameters of boxthorn hot-water extractable concentrates at 1500 1/s
Concentration Temperature Power law model Herschel-Bulkley Model
(°Bx) (©) n(—) K(Pa-sec") P n{—) K(Pa-sec") b C(Pa)
20 20 0.8260 0.0264 1.00 0.8795 0.0178 1.00 0.128
30 0.8368 0.0182 1.00 0.8718 0.0142 1.00 0.064
40 0.8228 0.0161 0.99 0.8499 0.0132 0.99 0.048
50 0.8118 0.0113 0.98 0.8355 0.0121 0.98 0.046
60 0.7877 0.0146 0.99 0.8185 0.0116 0.99 0.045
30 20 0.7623 0.0993 1.00 0.8567 0.0499 0.99 0.585
30 0.8403 0.0419 1.00 0.8870 0.0299 1.00 0.195
40 0.8075 0.0418 1.00 0.8595 0.0287 1.00 0.192
50 0.8359 0.0270 1.00 0.8685 0.0216 1.00 0.092
60 0.8045 0.0028 0.99 0.8350 0.0225 0.99 0.087
40 20 0.7169 0.3434 1.00 0.8608 0.1202 0.99 2.731
30 0.7614 0.1849 1.00 0.9053 0.0657 0.97 1.320
40 0.8045 0.1013 1.00 0.8898 0.0547 0.99 0.637
50 0.7964 0.0839 1.00 0.8726 0.0482 0.99 0.519
60 0.8051 0.0627 1.00 0.8797 0.0366 1.00 0.358
50 20 0.6520 0.9549 1.00 0.8545 0.5125 0.99 6.253
30 0.7535 0.5231 1.00 0.8749 0.2214 0.99 3.012
40 0.7846 0.2622 1.00 0.9132 0.1042 0.98 1.909
50 0.7879 0.1984 1.00 0.9018 0.0875 0.98 1.359
60 0.7529 0.2016 1.00 0.8789 0.0811 0.98 1.345
Yeorrelation coefficient
Table 2. Rheological parameters of mixed boxthorn hot-water extractable concentrates at 1500 1/s
Concentration Temperature Power law model Herschel-Bulkley Model
(°Bx) (C) n(—) K(Pa-sec") 2 n{—) K(Pa-sec") b C(Pa)
20 20 0.8777 0.0241 1.00 0.9004 0.0204 1.00 0.074
30 0.8852 0.0178 1.00 0.9017 0.0158 1.00 0.039
40 0.8707 0.0154 0.99 0.8837 0.0140 0.99 0.028
50 0.8682 0.0128 1.00 0.8828 0.0115 1.00 0.024
60 0.8515 0.0124 0.99 0.8635 0.0113 0.98 0.022
30 20 0.8145 0.1291 1.00 0.8985 0.0705 0.99 0.819
30 0.8407 0.0798 1.00 0.8927 0.0547 1.00 0.409
40 0.8622 0.0534 1.00 0.9033 0.0397 1.00 0.239
50 0.8464 0.0490 1.00 (.9047 0.0323 0.99 0.247
60 0.8478 0.0394 1.00 0.8857 0.0299 1.00 0.160
40 20 0.7517 0.4527 1.00 1.0040 0.0754 0.91 3.803
30 0.7539 0.3466 1.00 0.9912 0.0644 091 2.741
40 0.8242 0.1596 1.00 0.9299 0.0748 0.98 1.141
50 0.8162 0.1338 1.00 (.9099 0.0653 0.99 0.932
60 0.7843 0.1383 1.00 0.9066 0.0575 0.98 0.872
50 20 0.6805 0.8850 1.00 0.8568 0.5914 0.97 8.891
30 0.7179 0.7751 0.99 0.9290 0.2564 0.95 7.322
40 0.6725 0.6932 1.00 0.7810 0.5032 0.98 6.989
50 0.7215 0.6386 1.00 1.0710 0.0538 0.96 5.326
60 0.7375 0.4539 1.00 (0.9483 0.1006 0.94 3.570
sucose 20 0.8565 0.0185 1.00 0.8775 0.0173 1.00 0.138
50°Bx 30 0.8455 0.0164 1.00 0.8718 0.0125 0.99 0.095
40 0.8315 0.0131 1.00 .8495 0.0095 0.99 0.074
50 0.8235 0.0105 1.00 (.8285 0.0083 1.00 0.059
60 0.8156 0.0081 1.00 0.8415 0.0075 1.00 0.052

Deorrelation coefficient
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Fig. 3. Changes in shear stress of boxthorn hot-water
extractable concentrates at various temperatures(1500 1
/s)
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Fig. 4. Changes in shear stress of mixed boxthorn hot-
water extractable concentrates at various temperatures
(1500 1/s)
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Table 3. Effect of temperature on flow behavior of box-
thorn hot-water extractable concentrates

FEe] 2lger 54 601

Table 4. Effect of temperature on flow behavior of mi-
xed boxthorn hot-water extractable concentrates

Concentration Temperature — Tap," Ea N
(°Bx) K (Pas) (X107 J/kg-mol) (X105 Pa-s)
20 293 0.00741
303 0.00561
313 0.00450 1.6182 0.938
323 0.00409
333 0.00321
30 293 0.01751
303 0.01303
313 0.01040 1.8256 0.080
323 0.00830
333 0.00697
40 293 0.04311

303 0.03203

313 0.02408  1.8752 0.666
323 0.01887
333 0.01509

50 293 0.9880
303 0.05347
313 0.04935  2.0543 2.362
323 0.04169

333 0.03305

Yy, 1500 1/s

I
aste] 2l & =AY 54l 2 '}ol &b ter
R ES olﬂbhl

sief 33141717) )4

T712e] ol & W &85 &
e B = W B B N A R R B K e S R o
23t EebroAl A9 FE sl oEn ‘l |5
Mg ZAF vl Ak ohgah gboh zbre] mEel
%2 power law modeloll A d&xo] st ¢ g
o, 5 8l E fARA b A B

BoyFodoh Aukaw 1500 1/s, 20C ol 42 HdR7 4
T 5’—%]’?'7]71} 50°Bx(0.1940 Pa-s). “*71#F 50°Bx
(0.0988 Pa-s), &3+712F 40°Bx(0.0720 Pa-s). 17| =k
40°Bx(0.0431 Pa-s). &34712F 30°Bx(0.0328 Pa-s).
TF-712F 30°Bx(0.0175 Pa-s), &§-71#F 20°Bx(0.0099
Pa-s), AdEkg-ot 50°Bx(0.0078 Pa-s), -1-71#F 20°Bx
(0.0074 Pa-s) &5 F=elglch

FEAE gxHe Uiz dr 3‘1°“°]

&
0.1286~6.2532 Pa-s, #-§-1-714F 5 F&5 54 0.074

Concentration Temperature  Tapp" Ea N
(°Bx) X (Pa-s) (X107 J/kg-mol) (X10 °Pa-s)
20 293 0.00994

303 0.00783

313 0.00616 1.7057 0.899
323 0.00503
333 0.00432
30 293 0.03286
303 0.02477
313 0.01938 1.8624 1.553
323 0.01587
333 0.01297
40 293 0.07204
303 0.05640
313 0.04325 1.9008 2.964
323 0.03451
333 0.02839
50 293 0.19400
303 0.13250
313 0.10370 2.1462 4.163
323 0.08159
333 0.06560
sucrose 293 0.00785
50°Bx 303 0.00615
313 0.00501 1.7633 0.566

323 0.00413
333 0.00323
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