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Abstract: Objective To investigated the effects of the powder properties of water-alcohol double extracts of Chinese medicine on
the moisture absorption of particles, and screen the potential key influencing factors. Methods Taking 18 powder parameters of
175 batches of intermediate powders in five varieties as independent variables and the moisture absorption of particles as the
dependent variables, the original numerical description, variable correlation analysis, principal component analysis (PCA) and partial
least squares (PLS) prediction model analysis were carried out to study the influence of the powder properties of water-alcohol
double extracts on the moisture absorption of particles. Results The original numerical description showed that both the powder
and particles of the intermediate had strong hygroscopicity, but the hygroscopicity of the particles was lower than that of the powder,
indicating that the granulation process could improve the hygroscopicity of the powder to a certain extent. The results of correlation
analysis showed that the particle size distribution width, uniformity, hygroscopicity and water content of the intermediate powder

were strongly correlated with the hygroscopicity. PCA identified two key principal components, whose variance contribution rates
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were 57.13 and 19.82, respectively. PLS prediction model under the premise of two key principal components, the moisture content,

hygroscopicity, vibration density and Dso of powder were determined as the potential key physical property indexes affecting the

hygroscopicity of particles by using VIP, regression coefficient, VIF and average relative prediction error as the judging indexes.

Conclusion Correlation analysis, principal component analysis and partial least squares prediction model were used to explore the

influence of material properties of TCM powder on particle hygroscopicity, providing data basis and theoretical reference for the

general technology research on the influence of material properties of TCM powder on particle hygroscopicity.

Key words: water-alcohol double extracts; intermediate powder; particle hygroscopicity; correlation analysis; principal component

analysis; partial least squares algorithm
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#F1 XZK. SYP. GFJ. TJ. YJ FEFMRRFAIESBNELER (X£5,n=35)
Table1 XZK, SYP, GFJ, TJ, YJ intermediate powder and particulate matter parameters determination results (x £ s, n =35)

i a(°) Dd/(gmL™") Del(gmL™") 1C/% H I H/%

XZK 53.3637+2.8236  0.280540.0240  0.6451+0.061 1  0.5632+0.0374 23060%0.1945 2.026 4£0.2519 20.2854+2.308 5
SYP 42.6457+23828  0.541 620.0585  0.854420.0410  03675+0.0420 1588 1£0.1040 0.6939+0.1444 29280 8+1.510 4
GFJ  485394£3.0612 04181£0.0681 07360100776  0.4340£0.0560 1.7838%0.1730 1.089 1£0.3249 21.028 0+8.141 5
TI  48.0828%4.9386 0.4450%0.0490 0870700530  0.4885+0.0510 1.974240.1920 1.1212£0.2225 15.308 5+1.079 8
YJ 44196 1£3.5555 0469 810.0414 06804100440  0.3098+0.0380 14534400825 0.6697£0.1308 22.601 4+2.031 0
FE i Dio/pm Dso/pm Deo/pm Doo/pm span Pf/% 19

XZK 8.1100%£1.7959  22.7633+4.3057 28.0895+5.4852 58.6544+9.8793 22375+0.2296 73.267 7+£16.9827 0.000 50.000 5

SYP 10.607 9+2.640 9

60.3713+16.576 1

75.897 5+20.478 4 151.950 5+42.1673 2.339 140.083 5 44.860 91-10.3252 0.007 54-0.002 2

GFJ 10.5793+1.9660 29.5270+6.4543 37.7534+89752 86.3863+18.9348 2.5712+0.3664 71.218 8+8.8853 0.003 5£0.001 8
TJ 6.8201£2.0279  40.15821+13.4570 54.837 1+14.1667 116.2458+13.6756 2.930 0+0.6363 56.780 0£9.2912 0.006 9+0.001 7
Y]  36.600 1£10.5141 123.8834414.144 1 143.81434+17.299 2 244.771 41+38.052 8 1.6844+0.2737 14.6973+4.1461 0.012240.002 4
et width/um Unif SSA/(m¥kg™") HR/% HK/%
XZK 61.4342418.0075 0.6835+0.0678 157.19001+34.0223 6.8346+0.3845 19.938 1+1.7785
SYP 141.342 6+39.5858 0.730540.0270 110.094 1+23.5040 6.0404+0.8621 21.5448+1.1852
GFJ 75.8069+17.5482 0.787010.1008 116.3108+29.995 2.3309+1.2861 12.4365%+1.0016
TJ  109.4257+12.3035 0.934710.1971 149.6726+37.799 8 1.680 610.3003 10.831 610.949 2
YJ 208.1713436.0439 0.508 7+£0.0865 35.4540%9.1398  4.6594+0.6511 20.8459+0.869 1
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Fig. 1 Two-dimensional matrix heat map of correlation
between physical property parameters of 175 batches of

intermediate powders and hygroscopicity of particles
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2 A[E PLS 2B I IESEAF AR TUN M BERUR EL IR
Table 2 Comparison of prediction effects of different PLS

models on validation set samples

PLS1 “F#4 RPE/% PLS2 “¥#4 RPE/%

=
A HR. Unif. Span. H. Dc. Dso HR. H. Dsov Dc
XZK 4.6 43
SYP 43 4.5
TJ 10.8 5.1
Y] 3.7 5.0
GFJ 8.7 22
PEREN 6.0 43

*3 TRIBZEH VIF &
Table 3 VIF values of different independent variables

A VIF{E | &% VIF{E | &  VIF{E
D. 2636 | Dso 8.461 Unif  183.732
H 1.538 | span 173232 | HR 2.075

4 TS

AR FIETK-BENSE T2, 3 5 ATt
175 S B2k R SRR A S0 5, EAT AR K
PE3#r . PCA AT PLS TN S04 o AHSGHE S B 45
B IR AR A span. Unif. H. HR 5000
WMk EBRAHDS, T PCA 454 PLS TR S M
SE AR ARG HR Hy Dso S De & 520 S50RE T I
PERVEAE B VE SRR, TR 58 478 da M O 7 A
50, PTREDUNTRIBRFE AR EA R, X T span
5 Unif 2 & ] R 9 520 URL IR P 1 78 78 S B4
PESH, HETARSIIE AR MR, EilyE
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P8 span=(Dgo— D10)/Dso, span 1] fes& il Dso [H]
BB RIS, AMOE R IR S8 ke A
SR BCR A HeAth o B T Bt — P IRAIE

RS KRR RN DT 25 oy SR
RO AR 17 30, AR BE K I [R5, &5 7K
Ry R BRIT181, oy PR IR S8 P 5 0T kLA
IAf s R 1] SRR SR SR A B 1) S )
AHOR, BRI MRURURL A IR IR AR D200 O 4 (IR 1
FHER LT A G B Sy B IR R
WA R T B R E R N TR R T
JROBR R, A AR T 1B SE S MR AIRG 45, TR
LR R PEAN SRR B AL 73 AT 22 Doos
Do~ Dso 550, FOBUNRERIEBReE, H—E KN
HLIRE S T 25 RO YRR TR St A T2 ey
1€ BERE SR M 25 Wi ) X RE B IR TR BURHIRLEE
K JEAHT TR R AL BT PR 45 R B T 2
YUkl SR R, YRR AE T AR e LR X
R VA A A DR R R 558 e AL, TR B 1 S5
BHEEE R & R AR MRt — P RiE.

AT ST LAK-BE XU T ZONHT 2, b7 T2
TR R ) ) AR AR RIRURL 9 E T X B2, Il IR 2R
B REHIEE, IR G000 LR T
B, R LR BRI, /K-FE X T 2
KPR PRI S5 5 M RSORE I 1 P S 1 5 AR 5 2 £
B2, Iou e W 0 s e D 2= i 4k
PERAT G he R 4R -

MBAR AR EARELEAZFR
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