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Abstract: Objective To explore the key factors affecting the low wettability of Indigo Naturalis by using “knockout” method
combined with surface element analysis, so as to provide scientific basis for regulating and changing the wettability of Indigo
Naturalis. Methods Using N,N-dimethylformamide as solvent, six /ndigo Naturalis powders were prepared by ultrasonic extraction
for 0—S5 times, 30 min for each time, filtration and drying process. The contents of indigo and indirubin in six kinds of Indigo Naturalis
were determined by HPLC. The contact angle, surface free energy and its components, particle size, surface morphology, surface

element analysis and infrared spectroscopy were determined. The relationship between the content of organic matter and wettability of
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Indigo Naturalis was discussed by correlation analysis. Results With the increase of extraction times, the content of indigo decreased
from 3.320% to 0.112%, the content of indirubin decreased from 0.120% to 0.006%, the contact angle in pure water decreased from
53.56 degrees to 34.84 degrees, the polar component of surface free energy increased from 24.880 to 38.701 mJ/m?, the non-polar
component changed little, and the total surface free energy increased from 46.523 to 62.240 mJ/m?. Scanning electron microscopy
(SEM) showed that the particulate matter on the surface of Indigo Naturalis was gradually disappeared, and the surface became
smooth; Mapping scanning by energy spectrometer showed that N element was gradually decreased, Ca and Si element were
increased slightly; Particle size distribution and infrared spectrum changed little; Correlation analysis showed that the content of
indigo, indigo and indirubin was positively correlated with the contact angle, and the higher the content, the worse the wettability.
Conclusion The contact angle, polar component of surface free energy and total surface free energy of Indigo Natural was
significantly increased after knockout, and the wettability was increased. Organic substances adhering to the surface of Indigo

Naturalis were the key factors leading to its low wettability. To improve the hydrophilicity of Indigo Naturalis by powder surface

modification technology, it is necessary to focus on organic substances.
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Table 1 Mass fraction of indigo and indirubin in six Indigo

Naturalis powders

FEfh B/ % BEEL% | BEA BEE/%  BEE4/%
A 3.320 0.120 D 1.668 0.012
B 2.597 0.030 E 1.463 0.008
C 1.861 0.018 F 0.112 0.006
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Table 2 Contact angle of Indigo Naturalis with different
organic content (X xs, n=3)
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Table 3 y.P, y.9, and yL of probe fluid

B pPmIm?) Y (mIm?)  p/(mIm2)
EETK 51.0 21.8 72.8
A= 30.0 34.0 64.0
FA I 0 22.5 22.5

x4 TEBNISENETEN s RENEMNELR
Table 4 Determination of ys and its components of Indigo

Naturalis with different organic content

i ysP/(mIm?) ys¥/(mI-m2) ys/(mJ-m2)
A 24.880 21.643 46.523
B 26.946 22.433 49.379
C 30.408 21.682 52.090
D 31.757 21.994 53.751
E 33.488 22.032 55.520
F 38.701 23.539 62.240
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Table 5 Particle size determination of six Indigo Naturalis

powders (x £ s,n=3)

El1 6 fEEHARKEFEHE

FE it do./nm dos/nm doo/nm
A 1.829£0.894 9.808+0.253 35.09410.544
B 1.22740.646 6.35440.352 10.88110.485
C 1.577%+0.364 6.8901+0.573 64.078+0.375
D 1.567£0.538 6.141£0.326 22.9261+0.746
E 1.5794+0.375 7.117£0.216 59.0631+0.363
F 1.176 £0.286 6.98610.462 11.977£0.668
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Fig.1 Scanning electron microscope of six Indigo Naturalis powders
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Fig. 2 Elemental analysis of six Indigo Naturalis powders
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Fig. 3 Infrared scanning charts of six Indigo Naturalis
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Fig. 4 Correlation analysis between indigo content (A), indirubin content (B), sum of indigo and indirubin content (C), and

contact angle
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