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Study on characteristics and dissolution behavior in decoction for boiling
powders of Chinese materia medica
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Abstract: Objective To study the powder characteristics and dissolution behavior of the composition in decoction for boiling
powders of Chinese materia medica, and to provide scientific evidence for particle size control and its application. Methods Four
kinds of herbal pieces such as Scutellariae Radix, Coptidis Rhizoma, Puerariae Radix, and Glycyrrhizae Preparata Radix were
prepared in powders. Powder characteristics including particles distribution and mobility, and dispersion properties of particles in the
water decoction were investigated. Additionally, dissolution behaviors of the composition in decoction made from powders and pieces
were compared. Results Well-distributed particles and high mobility were observed in Scutellariae Radix, Coptidis Rhizoma, and
Glycyrrhizae Radix Preparata powders, rather than in Puerariae Radix powder. The suspended particles in the decoction in both
powders and pieces were submicron. However, optical and electrical properties showed that the suspended particles in the decoction
made from powders were more, bigger, and easier to settle as heterogeneous liquid was. Dissolution velocity and amount of the active
ingredients in the decoction made from powders were significantly higher than those of pieces. Conclusion As a new type of herbal
decoction which could increase the dissolution of active ingredients, it could shorten decocting duration and improve the availability of
herbs. The boiling powders are worth being studied and promoted.
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Table 1 Four kinds of herbal pieces and boiling powders
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Table 2 Particle distribution of boiling powders
i EE/%
L 10~20 H 20~40 H 40~60 H 60~80 H 80~100 H >100 H
(2~0.9 mm) (0.9~0.45 mm) (0.45~0.3 mm) (0.3~0.18 mm) (0.18~0.15 mm) (<0.15 mm)
Ik 60.1 20.9 7.4 4.6 1.1 4.9
A 62.3 20.5 7.1 44 1.7 3.5
R 38.0 22.8 13.6 12.3 7.1 5.0
EES 66.7 15.2 6.0 43 1.9 5.4
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Table 3 Results of flow properties test
A KkAe) FA%E 3 B /(grom ™) PRS2 B /(grem ™) SEAR A/(°) VIR BEER Wtk
E 42 0.53 0.57 77 5.07 95.58 R 4F
GRS 42 0.41 0.44 75 3.41 92.15 R 4F
B 52 0.30 0.35 90 7.46 84.39 B
HE 47 0.36 0.38 80 2.74 94.53 — It
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Table 4 Determined results of turbidity and percentage of

micro-nano particle

. 4 /%
EST R, Ry, ——— — - —
WK Tk K g miki
WA 13500 18.62 86.2 13.8
WXL 151.00  96.00 36.4 63.6
R 119.00  33.23 72.1 27.9
WA FEL 514.00 196.00 61.9 38.1
EHOE 1666 7.52 54.9 45.1
FEHERL 99.00 48.54 51.0 49.0
HER A 2257 4.80 78.7 21.3
HEHE 123.00  33.59 72.7 27.3
Al ' A-TI I
100 1 000 100 1 000
4% /mnm
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Fig. 1 Particle distribution in decoction pieces (I) and boiling powders (II) of Scutellariae Radix (A), Coptidis Rhizoma (B),

Puerariae Radix (C), and Glycyrrhizae Radix Preparata (D)
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Table 5 Determined results of Zeta potential and average

diameter
FF i SRR S /mm Zeta HL{7/mV
BT 562.4 —6.26
PO 403.9 -2.58
AR A 645.5 —6.68
R 979.0 —4.64
BRI 329.3 —4.24
B 1640.7 -3.28
HER 413.7 -10.30
HE R AL 554.5 -6.93
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Table 6 Comparison on boiling powders and herbal pieces
of Puerariae Radix (x +s,n=3)
RIS KW PR TE/% HE/mg
/min L (%1 Ak YR
10 4421%1.47 18.00+0.66 128.43+2.59 61.35+3.86
20 44.43%1.79 22.611+0.44 124.72+3.24 75.72+4.19
30 44.95+0.48 25.59+1.21 128.57+£3.48 87.33+£2.52
40 43.77%£1.54 26.66+1.42 122.68+4.36 94.27+2.16
50 44.38+1.87 27.87%0.59 125.671£2.41 96.42+4.36
60 43.34%1.69 30.13£1.86 125.38+3.31 109.75+4.33

x71 BALEHSRAHXLLE (X+5,n=3)
Table 7 Comparison on boiling powders and herbal pieces

of Scutellariae Radix (x +s,n=3)

RIS KEERE % A /mg
/min  Z#L R ALK (9

10 30.49%0.26 17.96+1.19 671.21+3.26 471.93+4.19
20 30.20%0.11 23.6740.45 670.52+5.11 516.90+-5.45
30 32.02+£0.56 25.73£0.19 673.67£3.56 546.67+5.19
40 32.14%1.1027.284+1.21 681.214+4.12 589.17+3.21
50 31.33£0.91 28.87%1.11 672.67£5.91 635.83+6.11
60 32.84+0.61 31.48+0.41 685.43+4.61 660.20+6.41

#8 HEEHERAMME (Xx+5,n=3)
Table 8 Comparison on boiling powders and herbal pieces
of Coptidis Rhizoma (x +s,n=3)
RIS KRB % N/ mg
[H/min & W i (%1
10 21.57%0.20 10.65+0.84 236.53+2.00 134.50+3.69
20 21.44%0.34 11.73£1.26 239.67£1.88 132.67 +2.08
30 21.44%0.29 13.87+0.77 248.87+1.33 153.17+2.18
40 21.2440.20 17.5710.74 241.83+2.64 200.83+3.02
50 21.04%0.3519.19£0.42 236.07£2.70 222.17+3.95
60 20.86%0.38 19.42+0.37 238.30+2.94 220.47+4.74

F9 HEZHSWRABME (x£s,n=3)
Table 9 Comparison on boiling powders and herbal pieces

of Glycyrrhizae Radix (x +s,n=3)

BE KSR % H R /mg
[)/min  ZCHC YR A (9

10 42.75%0.77 20.83%£0.61 55.56+1.09 17.15+0.69
20 43.38%0.86 24.84%1.14 55.32+0.33 22.18+0.95
30 43.02+0.41 26.40%0.87 5529+1.22 23.37+£1.86
40 42.79+0.41 28.761+0.47 54.42+0.18 32.13+3.42
50 43.08%1.54 30.47£1.06 56.31%£1.00 33.06+2.81
60 41.29+1.71 31.68+0.60 54.01£0.23 34.46+3.32
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