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Fig.1 Sketch of the equipments for solubility measurement
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Tab.1 Solubilities of sodium chloride in water

T/K TRHE XHERE 100 x RD
293,15 0.100 1 0.099 9 0.234 7
303.15 0.100 8 0.100 6 0.1850
313..15 0.1016 0.101 4 0.2355
323.15 0.102 5 0.102 4 0.1413
333.15 0.103 3 0.103 1 0.194 1
343,15 0.104 4 0.104 3 0.060 0
353.15 0.106 0 0.105 8 0.1715
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Tab.2 Solubilities of cortisone acetate in five different solvents

z, x10° z, x10° x, x 10° x,_ x10°
/K xx10° 100RD ° 100 RD  T/K  xx10° 100 RD 100 RD
(Ape) (AR) (Ape) (Ah)
287.85 2.101 2.123 -1.02 2.070 1.49 310.95 3.225 3.226 -0.01 3.164 1.91
7 28905 2182 2071 0.53 2.118  2.94 314.85 3.456 3.452  0.13 3.386 2.04
293.45 2.318 2.35%6 -1.63 2.303  0.66 319.25 3.686 3.722 -0.99 3.652 0.93
" 296.95 2.462 2.512 -2.02 2.458  0.16 323.15 3.946 3.977 -0.79 3.901 1.13
L 300.55 2.644 2.682 -1.42 2.627  0.66 326.55 4.184 4.21 -0.63 4.130 1.28
B 30025 2.849 2.866 -0.59 2.809 1.41 330.75 4.454 4.514 -1.34 4.429 0.58
307.55 3.027 3.039 -0.39 2.979 1.57 — - — — - -
279.05 1.188 1.177  0.89 1.053 11.30 305.15 3.046 3.032 0.44 3.066 -0.66
283.15 1.378 1.367  0.79 1.262  8.41 308.45 3.468 3.414 1.57  3.466 0.06
287.35 1.549 1.593 -2.85 1.510  2.47 312.15 3.935 3.897  0.95 3.965 -0.77
A 290.95 1.698 1.815 -6.89 1.755 -3.32 315.75 4.457 4.431  0.58 4.506 -1.10
s 293.85 1.872 2.017 -7.72 1.975 -5.49 318.95 5.043 4.966 1.53  5.038 0.10
296.45 2.073 2.216 -6.87 2.192 -5.70 322.95 5.802 5.723 1.37 5.774 0.48
300.55 2.572 2.570 0.10 2.573 -0.06 — — - — — —
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ox2
1, 290.75 7.757 7.933 -2.27 7.86 -1.33 315.05 15.030 15.286 -1.71 14.713 2.11
4- 294.15 8.372 8.772 -4.78 8.627 -3.05 320.05 16.662 17.210 -3.29 16.572 0.54
_  296.65 9.068 9.426 -3.95 9.227 -1.75 323.35 18.212 18.560 -1.91 17.897 1.73
~ 301.15 10.185 10.687 =-4.93 10.39 -2.01 326.75 19.808 20.017 -1.06 19.348 2.32
f 304.55 11.249 11.713 -4.12 11.341 -0.81 331.65 21.556 22.237 -3.16 21.602 -0.21
N 308.15 12.353 12.868 -4.17 12.42 -0.55 336.05 23.159 24,352 -5.15 23.799 -2.76
* 311.45 13.582 13.991 -3.01 13.479 0.76 — — - —_ —_ —_
292.25 1.052 1.077 -2.36 0.941 10.54 316.45 3.060 3.077 -0.55 3.074 -0.46
295.35 1.230 1.230 -0.01 1.107 10.00 320.55 3.631 3.682 -1.41 3.691 -1.66
298.55 1.422 1.412 0.70 1.305 8.26 324.55 4.279 4.388 ~-2.54 4.392 ~-2.64
DMF 302.75 1.759 1.694 3.69 1.610 8.47 327.75 4.936 5.050 -2.30 5.033 -1.97
305.95 1.976 1.946 1.53 1.882 4.78 330.85 5.689 5.787 -1.71 5.729 -0.70
308.85 2.170 2.208 -1.76 2.162 0.34 334.25 6.631 6.720 -1.34 6.585 0.69
311.85 2.411 2.516 -4.35 2.489 -3.23 337.55 17.701 7.769 -0.88 7.519 2.36
313.85 2.642 2.746 -3.94 2.730 -3.34 —_ —_ — —_ — —_
286.85 0.133 0.132 0.40 0.122 8.56 314.15 0.589 0. 606 -2.85 0.619 -5.14
292.65 0.191 0.185 3.31 0.176 7.66 316.65 0.714 0.692 3.01 0.709 0.75
297.25 0.246 0.239 2.75 0.234 4,83 321.15 0.918 0. 880 4.16 0.899 2.08
Z® 301.55 0.313 0.304 2.86 0.303 3.24 324.15 1.082 1.030 4.73 1.049 2.98
305.35 0.373 0.375 -0.66 0.378 -1.46 327.55 1.260 1.231 2.31 1.247 1.08
309.25 0.458 0.464 -1.41 0.472 -3.08 330.45 1.424 1.431 ~0.51 1.440 -1.12
310.95 0.507 0.509 -0.55 0.519 -2.47 — — — — _— —
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7535, DMF, Z, B 2 BX B - #4548 34 4R 35 ( RAD ) 43 5
% 0.883 4% ,2.503 1% ,3.346 2% ,1.939 5%,
2.270 0% . 5L HXT I AR FREBKNEHHE
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Tab.3 Parameters in the Apelblat equation

BEH A B c R 10°RMSD 10”RAD
M -39.1900  104.380 0 5.770 0 0.999 0 0.032 8 0.883 4
AW -124.8100 2554.4900  19.3400 0.997 3 0.078 8 2.503 1

1,4 - —&AH 40.590 0 -4 136.8500  -5.500 0 0.998 3 0.550 6 3.346 2
DMF -193.0300 5035.6300  29.760 0 0.999 5 0.075 1 1.939 5
4. -131.5100 1252.1500  20.8900 0.998 1 0.0223 2,270 0
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Tab.4 Parameters in the Ah equation
) A h R 10°RMSD 10°RAD
BB 0.016 0 88 711.880 0 0.999 4 0.045 6 1.288 7
(5] ;] 0.306 0 11 341.800 0 0.997 7 0.073 7 3.07117
1,4 - —EAH 0.2290 9 954.660 0 0.996 9 0.288 2 1.5329
DMF 0.7330 6 166.730 0 0.997 5 0.103 2 3.962 3
Y- 0.468 0 11 473.930 0 0.998 3 0.017 7 3.4191
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Measurement and Correlation of Solubilities of Cortisone Acetate
in Five Different Solvents

ZHANG Ya-dong, LI Li-li

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The solubilities of cortisone acetate in ethyl acetate, acetone,1,4 — dioxane, DMF and ethanol were
determined with the synthetic method. The experimental data were correlated with the Apelblat equation and
the Ak equation, which showed good correlation results. And the correlation results of the Apelblat equation
were better than those of Ak equation. The results show that the solubility of cortisone acetate in above five sol-
vents increases with the increase of temperature, the temperature sensitivity is high in the 1,4 — dioxane, ace-
tone and DMF. This study provides essential data for the solvent selection in the process of cortisone acetate
crystallization, as well as the significant solid-liquid equilibrium data for its industrial production, recovering ,
purifying, and its theoretical studies.

Key words: cortisone acetate; solubility; Apelblat equation; Ak equation
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Determination of Total Antioxidant Capacity of Red Pigments from Chinese
Jujube Peel by the Ferric Reducing/Antioxidant Power Assay

ZHAO Wen-en, LI Qian-qian
(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The ferric reducing/antioxidant power (FRAP) assy was used to determine the total antioxidant ca-
pacity of red pigments from Chinese jujube peel. The results showed that the red pigments from Chinese jujube
peel had cetain antioxidant activity. Furthermore, there was a positive correlation between the antioxidant ca-
pacity of red pigments and its content. Different polarity ingredients were separated from the red pigments in
Chinese jujube peel with solvent fractionated extraction. And all of them appeared the concentration depend-
ence with their content. The present study showed that the red pigments from Chinese jujube peel can be con-
sidered as a kind of good sources of natural pigments and natural antioxidants.

Key words: FRAP assay; antioxidant capacity; Chinese jujube peel; red pigments



