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Abstract: Objective To explore the delivering effects of decocting process on the pharmacodynamic substances in Carthami Flos-
Persicae Semen herb pair based on the phase state differences. Methods The phase states of the co-decoction were separated using
ultracentrifugation and dialysis, and the particle size, { potential, and microscopic morphology of each phase state were characterized
by Zetasizer Nano ZS instrument and transmission electron microscope. The content of fatty acids, proteins, saccharine, hydroxysaftlor
yellow A (HSYA) and anhydrosafflor yellow B (AHSYB) were determined by gas chromatography, UV spectrophotometry and HPLC.
The effects of decoction modes on phase states formation were investigated by splitting the phase states in single-, merged- and co-

decoction and then comparing the composition or microscopic forms of phase states in different decoctions. Results One oleophilic
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phase state @ and six hydrophilic phase states including @, ®, @, ®), ©), and @ were isolated from Carthami Flos-Persicae
Semen herb pair decoction; The oleophilic phase state consisted of eight fatty acids including palmitic acid, palmitoleic acid, margaric
acid, stearic acid, oleic acid , linoleic acid, arachidonic acid, and arachidic acid and the hydrophilic phases were mainly miscible or
colloidal phase states with the particle size ranging from 20 to 1000 nm. Both saccharine and proteins are important constituents of the
hydrophilic phases, and HSYA, AHSYB are predominantly distributed in the hydrophilic phases @), ® and (). Co-decocting can form
oleophilic phase state, whose fatty acid composition is similar to that of peach kernel oil. The microscopic morphology of hydrophilic
phases ® and ® in single-, merged- and co-decoction are slightly different, and phases € and ® in co-decoction present the good
particle size uniformity and stability. Conclusion The phase state is an important form for delivering the pharmacodynamic
substances in Carthami Flos-Persicae Semen herb pair, and the decocting process, especially the co-decocting, is the essential
procedure for the formation of the effective phase states of this herb pair.

Key words: herb pairs; Carthami Flos; Persicae Semen; decocting process; phase state; ultracentrifugation; microdialysis technique;

fatty acids; proteins; saccharine; hydroxysafflor yellow A; anhydrosafflor yellow B; pharmacodynamic substance delivery
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Fig. 1 Flow chart of separating phase states for Carthami Flos-Persicae Semen herb pair co-decoction
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Fig. 2 Microscopic morphology, size distribution and ¢ potential in hydrophilic phase states of co-decoction
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Table 2 Contents of protein, total sugars and active ingredient in hydrophilic phase states and co-decoction (X £ S, n = 3)

FE SBE/(ug-mL™) & A/(ugrmL™) HSYA/(mg-g™) AHSYB/(mg-g™")
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HE® 27.96012.540 4.450%2.270 0.020£0.010 0.090+0.030
HHEG 8.660£0.670 0.020£0.004 0.003£0.001 0.013£0.006
LEENG) 435.060+40.150 0.650%0.050 0.620£0.080 0.960+0.330
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