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Abstract: Establish a production line with controllable process and high intelligence, contribute to improve
the quality and production efficiency of aconite processed by microwave, and promote the transformation and
application of aconite processed by microwave. According to the principle of aconite detoxification and the
characteristics of industrial microwave equipment, an industrial production line of aconite processed by microwave
was established with diester alkaloids and monoester alkaloids as indicators, and pilot production was carried out.

ek - 2022-11-16; A& [l H 3: 2023-02-06.

G - 5K o B 24 5 R S XTI AR H (ZYYCXTD-D-202209); DU 1148 th [ 2545 51 R Rl 2245 R ATF 98 & 17 (2021MS016).
*J@HAEH Tel: 13568982018, E-mail: zhangdingkun@cdutem.edu.cn; yangming16@126.com

DOI: 10.16438/j.0513-4870.2022-1229



BUTE 5 A AR MO B W R TR AL PR B BOR S L it R A RGN © 1329 -

At the same time, the content of active constituents and efficacy were compared with that of the main processed
products, such as Shengfupian, Baifupian and Heishunpian. The results showed that the industrial production of
aconite processed by microwave can be divided into two stages: "Liquid seal to detoxification — drying and puffing".
The content of monoester alkaloids in 10 batches of aconite processed by microwave was 0.071%—-0.166% and
the content of diester alkaloids was 0.004%-0.016%, which met the relevant requirements of the Chinese
Pharmacopoeia in 2020. Compared with Heishunpian and Baifupian, the retention rate of the effective components
of aconite processed by microwave was higher. Pharmacological experiments showed that aconite processed by
microwave not only retained the anti-inflammatory and analgesic activities of Heishunpian and Baifupian, but also
significantly increased the levels of leukocytes and lymphocytes in mice with liver cancer chemotherapy, enhanced
the CD4/CDS8 ratio in spleen cells of mice (P < 0.05), thus regulating the body's immunity. However, this effect of
Baifupian was weak, while Heishunpian and Shengfupian had no such effect. Through the above research, this
study established microwave processing line with controllable process and high intelligence, as well produced the
aconite processed by microwave with low toxicity and stable quality. It laid a foundation for the industrialized
continuous production and clinical positioning of aconite by microwave processed, and provided scientific support
for the development and application of microwave technology in the field of traditional Chinese medicine. All
animal experiments in this study were reviewed and approved by the Experimental Animal Ethics Committee of
Chengdu University of Traditional Chinese Medicine before being carried out (Approval No. 2020-28).
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Figure 1 Industrial microwave processing equipment
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Figure 2 Production process (A) and alkaloids contents (B) of Fuzi processed by microwave. MA: Mesaconitine; AC: Aconitine; HA:
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Figure 4 Samples photo (A) and alkaloid content (B) of Fuzi processed by microwave. n =3, x £ s
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Figure 5 Contents of 13 alkaloids in different processed products of Fuzi. S: Shengfupian; P: Paofupian; B: Baifupian; H: Heishunpian;

DA: Indaconitin; PA: Pyroaconitine; AN: Aconine; NE: Neoline; HI: Higenamine; CO: Coryneine; SA: Salsolinol. 7 =10, x + s
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Figure 7 Therapeutic effect of different processed Fuzi products combined with cyclophosphamide on liver cancer mice. A: Thymus
index; B: Spleen index; C: Tumor weight; D: Tumor photo; E: CD4/CD3 level; F: CD8/CD3 level; G: CD4/CDS8 level; H: White blood cells;
I: Lymphocytes; J: Platelets. CTX: Cyclophosphamide; CTX+S: Cyclophosphamide + Shengfupian; CTX+P: Cyclophosphamide + Paofuzi;
CTX+B: Cyclophosphamide + Baifupian; CTX+H: Cyclophosphamide + Heishunpian. n = 6, x £ 5. 'P < 0.05, P < 0.01 vs control; 44P <

0.01 vs model; “P < 0.05, ““P<0.01 vs CTX
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