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Recovery and Utilization of Alkaloids in Processing Wastewater of Aconiti Radix
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[ Abstract | Objective: To optimize the recovery technology for 6 kinds of toxic alkaloids in the toxic
wastewater from processing of Aconiti Radix with macroporous resin. Method: With the rates of adsorption and
elution of benzoylmesaconine, benzoylaconine, benzoylhypaconine, mesaconitine, hypaconitine and aconitine as
indexes, static and dynamic adsorption-elution tests were used to select the best one from 15 kinds of macroporous
resin, and the recovery technology parameters of six toxic alkaloids in the wastewater from processing of Aconiti
Radix were optimized. Result; D101 macroporous resin had a good adsorption and elution effect on 6 kinds of toxic
alkaloids in the wastewater from processing of Aconiti Radix, its optimum technology conditions were as follows:
each gram of macroporous resin could be used to treat processing wastewater from 4.3 g of Aconiti Radix, the
sample loading speed was not higher than 3.0 mL - min "', the resin column was eluted with 6 BV of 70% ethanol
after removing impurities with 2 BV of water. The recoveries of benzoylmesaconine, benzoylaconine,
benzoylhypaconine, mesaconitine, hypaconitine and aconitine were 98.03% , 94.09% , 96.53% , 78.15% ,

85.40% and 70. 57% , respectively. Conclusion: D101 macroporous resin can be used for detoxification treatment
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of processing wastewater of Aconiti Radix, at the same time, 6 kinds of alkaloids are effectively recovered, which

can solve the environmental problems and create certain economic benefits, and the optimized process conditions

are stable and feasible.
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Table 1
of Aconiti Radix

Investigation of static absorption-elution effect of different types of macroporous resin on 6 kinds of alkaloids in processing wastewater

%

sy TR SR R T W LA
MR ECE  WHEE FMCE MR ROE PR BCE WHEE RMCE MR FRR
D101 83.29 60. 15 100. 00 27.55 86. 08 46.75 87.34 57.70 88. 09 60. 50 91. 61 45.25
AB-8 89. 38 46. 40 100. 00 19.75 100. 00 33.65 91. 11 42. 80 89.91 45.35 93.95 33.57
HPD100 73.39 50.90 100. 00 27.85 80. 72 38.75 76. 61 46. 30 75.73 50. 80 84.17 39.39
HPD200A 75.78 49. 65 100. 00 24.25 79. 04 41.10 76.51 49. 15 75.39 53.60 84. 06 38.83
HPD300 78.92 44.90 100. 00 20. 80 87.33 34.00 79.91 41.80 82.02 46. 55 87.45 33.58
HPD400A 71.39 53.25 100. 00 29.90 77.12 42.60 71.95 44.55 74.75 51.75 82.29 41. 65
HPD700 76.71 48. 85 77. 44 25.00 78.67 42. 65 78.24 47.10 78.76 47.10 84. 86 38. 80
HPD750 73.50 52.65 100. 00 26. 05 77.74 43.80 74.04 51.20 75.54 51.55 83.25 41. 10
HP20 76. 38 54. 45 100. 00 31.70 80. 15 50. 00 79.07 40. 50 78.72 48.50 85. 89 44. 44
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Fig. 1 Leakage curves of 6 kinds of alkaloids in processing

wastewater of Aconiti Radix by D101 macroporous resin
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Table 2 Effect of eluent on recovery process of 6 kinds of alkaloids
in processing wastewater of Aconiti Radix by D101 macroporous

resin

2R/ %
2@%”‘@@% R RTRK B KD,
R R M kB R
65 93. 56 95. 00 93.11 81.21 92. 04 72.55
75 90.78 89. 45 94.31 84.32 94.07 77.23
85 80. 37 70. 43 74.74 72.39 86. 65 57.96
95 67. 64 50. 45 58.79 55.98 69. 55 44.01

A=W Bk s oy, BRI 6 ol A5 40l 18 42 4 R FLARS I I R

H1 3,4 AT, 3 b o i B A W) Al 1 5 i A SR
PR A He U R R R X 6 A AW
B2 0 ) T 0 52 W 249 A R i Bk I I ) 19
PEAT BN H5E . D101 B FLA fIg Xt 3 A BUHS 1L 2R
Wy ) 8 0 R U T L B A W R, 5 IR R 6 A AR
Py % 2 1 R A 0 T P 2 O AR B A R T AT
LK ORI T o A R R W] A A AR
T, >80% FY_E AR I A R WA AR IR T, T O
L 5 M B R R R R R AR
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Table 3 Orthogonal experimental analysis of recovery process of 6 kinds of alkaloids in processing wastewater of Aconiti Radix by D101

macroporous resin

%

B c g % %
Noo o B WBEE D RmEE RWEE RWEK W5 Ko i I
Z=ala FL/BY /mLemin ! (Z=HA) P I L Baenk AR VbR i
1 1:2 5 1.5 1 98.53 105. 21 94. 03 81. 67 83.62 79.61 83. 66 14.19 97.49
2 1:2 10 3.0 2 98.75 94. 85 95.01 81.49 85.95 71.96 81.38 15.31 94. 56
3 1:2 15 4.5 3 89. 69 80. 16 92.36 71.48 78. 56 64.58 80. 11 15.36 85.82
4 1:5 5 3.0 3 98. 06 100. 05 94. 96 81.25 83.51 81.57 81. 65 13. 16 96. 13
5 1:5 10 4.5 1 95.29 96. 31 90. 82 79. 82 84.75 76. 34 81.77 14.36 92.76
6 1:5 15 1.5 2 104. 19 97.99 101.53 83.21 94. 23 79. 33 84.94 15. 82 99. 67
7 1:8 5 4.5 2 100. 66 105.75 98. 58 81. 08 85.30 81.55 83.05 12.72 99.76
8 1:8 10 1.5 3 99.29 93.19 94. 69 82.01 87.82 65. 42 82. 11 11.25 93.99
9 1:8 15 3.0 1 95.98 89.33 89.21 72. 84 80. 30 45.45 83.59 13.91 88.98
R4 GAFHNH LD H BT SG T e 1 i, B AT — A S o R 19 B
Table 4 Variance analysis of composite score El" , 4% HPLC *ﬁ{w éﬁ% 5 {5;[4: Ej\é jiﬁ% ':P {]/-E H;E /@‘l Eﬁ @ E/‘J
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fj:iFo.os(Z»Z) =19,

6 4 Wy B 415 31 T AR A 1 4
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Fig.2 Elution curves of six alkaloids in processing wastewater of Aconiti

Radix with D101 macroporous resin under different conditions
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