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Effects of different particle sizes on physical fingerprints and contents of multi-
index components in Renshen Baidu standard decoction
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Medicine, Changchun 130117, China

Abstract: Objective To establish the physical fingerprints of Renshen Baidu standard decoction and the determination method of
multi-index components, and investigate the effect of different crushing particle sizes on the decoction of Renshen Baidu powder.
Methods The standard decoction was prepared with Renshen Baidu powder that passed through 10, 24, and 50 mesh sieve, and
nine physical parameters including salinity (S), total dissolved solids (TDS), conductivity (G), potential (V), pH value, dynamic
viscosity (x), solid content (SC), surface tension (y), refractive index (n) were measured. The physical fingerprints were established,
and similarity analysis, hierarchical cluster analysis, and principal component analysis were performed; HPLC-DAD was used to
determine the contents of osthol, dihydroeosanthinol-angelate, liquiritin, naringin and neohesperidin in the standard decoction, and the
hierarchical cluster analysis method was used to form a cluster analysis chart of the content of the index components, and the results
of physical fingerprint analysis were verified. The correlation between nine physical parameters and five index components was

investigated. Results There were no abnormal batches of 15 batches of Renshen Baidu standard decoction. The standard decoctions
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S1—SS5 (passed through 10 mesh sieve), S6—S10 (passed through 24 mesh sieve), and S11—S15 (passed through 50 mesh sieve) were

grouped together. The similarity of physical fingerprints between batches of different crushed particle sizes is less than 0.95, and the

physical parameters TDS, G, V, pH, u, SC, y, n are the differences in the physical quality of Renshen Baidu standard decoction, The

TDS, G, u, SC, and y of Renshen Baidu powder through 24 mesh sieve are relatively high; The cluster analysis results of index

component content were consistent with the results of physical fingerprint analysis. The index component content of the standard

decoction through 24 mesh sieve was higher than the 10 mesh sieve and 50 mesh sieve; The physical indexes TDS, G, V, pH, y, SC, 7,

n were significantly correlated with the contents of osthol, dihydropicolin-angelate, liquiritin, naringin and neohesperidin. Conclusion

The crushing particle size has obvious effect on the physical properties and the content of index component of the decoction of Renshen

Baidu powder. The best crushing particle size of Renshen Baidu powder is the drug particle passing through the 24 mesh sieve, which

provides a theoretical basis for its quality standard research and preparation development.

Key words: Renshen Baidu powder; particle size; physical fingerprint; HPLC-DAD; similarity analysis; hierarchical cluster analysis;

principal component analysis; osthol; dihydroeosanthinol-angelate; iquiritin; naringin; neohesperidin
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Table 1 Lot number information of 15 batches of Renshen Baidu standard decoction

it

G 5 - -

Jeih M Bl S| N HiTH 5 v RE ANz HE
S1 20210125 20201104 210404 20201031 20200526 20210322 20210106 210504 20210316 20210109
S2 200402 20201105 210405 02221010 24320006 20210323 38620017 210505 39021007 20210110
S3 200403 210401 20210103 02221011 24320007 202102 38620018 20210121 39021008 20210111
S4 201101 210402 20210104 02221012 20200527 202103 20210107 20210122 20210317 210501
S5 20210126 210403 20210105 02221013 20200528 20210324 20210108 20210123 20210318 210502
S6 20210127 210404 210406 20201102 24320008 20210325 38620019 210506 39021009 210503
S7 201102 210405 210407 02221014 20200529 202104 20210109 20210124 39021010 210504
S8 201103 210406 20210106 02221015 20200530 20210326 38620020 20210125 20210319 20210112
S9 200404 20201107 20210107 02221016 24320009 202105 20210111 210507 20210320 20210113
S10 20210128 20201108 20210108 20201103 24320010 20210327 20210112 20210126 39021011 20210114
S11 20210129 210407 20210111 20201108 20200532 20210329 38620021 20210129 20210321 210506
S12 201104 20201106 20210109 20201105 20200531 20210328 38620022 20210128 20210322 20210117
S13 201106 210408 20210110 20201107 24320012 20210330 20210114 20210127 20210323 210505
S14 201105 210409 210408 20201104 24320013 202106 20210110 210508 39021012 20210115
S15 20210130 20201109 210409 20201106 24320011 202107 20210113 210509 39021013 20210116
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Table 2 Particle size of Renshen Baidu powder
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Table 3 Detection results of physical parameters of standard decoction

s S/% TDS/(mg-L™) G/(us-cm™) V/mV pH u/(mPa-s) SC/% y/(mN-m™) n
Sl 0.07 706 1405 117 5.06 73.0 38.35 48.68 1.341
S2 0.07 703 1406 118 5.05 71.2 38.30 48.65 1.336
S3 0.07 704 1405 115 5.06 72.4 38.32 48.66 1.338
S4 0.07 701 1409 119 5.03 70.5 38.25 48.58 1.330
S5 0.07 700 1403 119 5.04 69.6 38.23 48.55 1.329
S6 0.07 728 1459 111 5.07 74.5 39.27 50.35 1.349
S7 0.07 726 1462 108 5.10 74.0 39.26 50.32 1.347
S8 0.07 721 1460 110 5.08 73.2 39.23 50.29 1.344
S9 0.07 722 1462 108 5.09 73.7 39.24 50.31 1.345
S10 0.07 732 1461 110 5.11 76.9 39.30 51.02 1.350
S11 0.07 694 1377 142 4.57 71.5 36.55 45.35 1.322
S12 0.07 688 1387 153 4.37 70.9 36.50 45.32 1.318
S13 0.07 691 1382 147 4.47 71.1 36.53 45.34 1.320
S14 0.07 690 1379 148 4.43 71.1 36.52 45.33 1.319
S15 0.07 697 1385 150 4.48 71.8 36.56 45.37 1.323
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Table 4 Standardization conversion method of physical quality index of standard decoction

fabe AL BUEVEE o A 4Ebr AL BEERl () R fEts AL HUETEE () HEERA
S % 0~0.1 100 x Vo mV 100~200  x/10—10| SC % 30~40 x—30
TDS mgL™! 600~800  x/20—30 | pH - 1~6 2x—2 y  mN'm’! 40~60 x/2—20
G pscem™ 1300~1500 x/20—65| x  mPas 60~80 x2=30 | n - 0~2 Sx
x5 toEAERENTELRE
Table 5 Standard values of physical quality index of standard decoction
w5 S/% TDS/(mg-L™") G/(pus-ecm™) V/mV pH u/(mPa-s) SC/% y/(mN-m™) n
S1 7 5.30 5.25 1.7 8.12 6.50 8.35 4.340 6.705
S2 7 5.15 5.30 1.8 8.10 5.60 8.30 4.325 6.680
S3 7 5.20 5.25 1.5 8.12 6.20 8.32 4.330 6.690
S4 7 5.05 5.45 1.9 8.06 5.25 8.25 4.290 6.650
S5 7 5.00 5.15 1.9 8.08 4.80 8.23 4275 6.645
S6 7 6.40 7.95 1.1 8.14 7.25 9.27 5.175 6.745
S7 7 6.30 8.10 0.8 8.20 7.00 9.26 5.160 6.735
S8 7 6.05 8.00 1.0 8.16 6.60 9.23 5.145 6.720
S9 7 6.10 8.10 0.8 8.18 6.85 9.24 5.155 6.725
S10 7 6.60 8.05 1.0 8.22 8.45 9.30 5.510 6.750
S11 7 4.70 3.85 42 7.14 5.75 6.55 2.675 6.610
S12 7 4.40 435 53 6.74 5.45 6.50 2.660 6.590
S13 7 4.55 4.10 4.7 6.94 5.55 6.53 2.670 6.600
S14 7 4.50 3.95 4.8 6.86 5.55 6.52 2.665 6.595
S15 7 4.85 4.25 5.0 6.96 5.90 6.56 2.685 6.615
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N \
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Fig. 1 Physical fingerprints of 15 batches of Renshen Baidu standard decoction
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Table 6 Similarity evaluation
Lk S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15
S1 1.000
S2 0.989 1.000
S3 0.999 0.994 1.000
S4 0.977 0.998 0.985 1.000
S5 0.962 0992 0.973 0.997 1.000
S6 0915 0.901 0917 0.895 0.863 1.000
S7 0.909 0.900 0.913 0.897 0.866 0.999 1.000
S8 0912 0912 0919 0912 0.884 0.995 0.998 1.000
S9 0.909 0.904 0914 0.901 0.871 0.998 1.000 0.999 1.000
S10  0.895 0.859 0.892 0.843 0.802 0.987 0.982 0.969 0.977 1.000
S11 0.775 0.771 0.766 0.764 0.767 0.512 0.499 0.510 0.501 0.477 1.000
S12  0.606 0.619 0.598 0.623 0.631 0.336 0.325 0.346 0.332 0.284 0.957 1.000
S13  0.709 0.715 0.701 0.713 0.719 0.441 0.430 0.446 0.434 0.396 0.991 0.987 1.000
S14  0.687 0.692 0.678 0.689 0.697 0.408 0.396 0.412 0.400 0.365 0.988 0.989 0.999 1.000
S15 0.677 0.674 0.666 0.669 0.671 0.412 0.398 0.410 0.400 0.376 0.985 0.986 0.995 0.995 1.000
. X PR & o | TR 55%)
L 1 L L 1 ) on |
s13 % 5
gy T N .
815 7S1 s2 53 54 55 S6 S7 S8 9 S10SI1512 513 S14 815
S12
st ] szlIﬁWE (0.05)
s
S3 - E
g
” ﬂ -
S5
S7 -
zz S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Sl S12S13 S14 SI5
S6 B 3 15 #t ABWEFREZR Hotelling’s 72 F1 DMod X 1%
S10 =&
B2 15 #t ABMESREFRNIIEES EIER LS Fig. 3 Hotelling’s 7> and DMod X control charts of 15
Fig. 2 HCA of physical fingerprints of 15 batches of batches of Renshen Baidu standard decoction

Renshen Baidu standard decoction
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Fig. 4 PCA score diagram of 15 batches of Renshen Baidu

standard decoction
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Fig. 5 Loading diagram of 15 batches of Renshen Baidu
standard decoction
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3.85. 1.92 pg/mL HXIE SOV, ANl B Y

AR HE B E N 101,82, 5091, 25.45. 12.72.
6.36+ 3.18 pg/mL AN HE ST 43 G % B HUR
AR R EIRE N H B 430 pg/mL. Al H
3010 pg/mL. H 1946 pg/mL) 1. 2. 4. 6.
8. 10mL BT 10mL &)+, HEERDZE. o
A% 241792427 TUR a6, B HERE 3K,
DLW TR AR R (Y, TR B R AR AR (X0
BHATLRMERN, TR R T RE, 25 F 4 e
RT3 Y=34.542 X+42.92, r=0.9994, £X:iEH
1.92~76.93 pug/mL; AKX A Y HIRES Y=
26.955 X+27.892, r=0.999 7, ZVEilHE 3.18~
101.82 pg/mL; HEH Y=20 059 X—29.005, r=
0.999 2, Z&MEVLFE 43~430 pg/mL; MK Y=
16263 X+74.471, r=0.999 3, Z&PEElH 301~3010
ng/mL; FHitE 1 Y=18936 X—95.863, r=0.999 3,
LR VI 194.6~1946.0 pg/mL.

247 FEEERK 243742447 TN HI&
TRE XTI S 1, 0 ld% “2.4.17 “2.427 Tt
NS, AL 6 IR, I I i W AR
) RSD 1H, ZERIIRTE=. AR TR S IAR
P H B Al R B BIRE B2 R RSD 43 128 0.77%-
0.46%-+ 1.32%- 1.71%- 1.33%, FHZI5ENIFE %
FE R4

248 BEEMRE % “2.4.57 TN kAR
WVETR 6 1y, Ar AR “2.4.17 “2.427 TR G &E
BERENSE , TR T . AR R 2 RS
HRE . MR B R E S0 RSD M, 45
B RSD 4514 2.54%-2.09%+ 1.38%+1.07%+1.70%,
RUZ L ET R I

249 FREMERE % “2.4.57 TR iEH &R
SRVEVR 1A, g “2.4.1742.4.27 TR (it A
TEHIRENG 00 24 44 6. 8. 10, 12. 24h HEATIIE,
ARSI R TR, AR AR 2 VAR |
R A BT R E I TRIAR 1) RSD A, 45
AN 1.14%. 1.53%. 1.89%. 0.51%. 1.76%, 3
A A I VRTE 24 h INFRUE

2.4.10 FEENCRIRLS SR EI OIS RHAR
HmiEE (MY TEAE 2, DRREMASXT
MR, % “2.4.57 TR 73 & 6 itk
AR, TSR, THECEI IR ERER, 2
WEPR T3 “EBRILOTEE Y AR . H R M
T W B B IAE RN R 43 A 98.20%
98.82%- 100.37%-+ 99.67%-+ 99.51%, RSD 437K



* 1436 «

FED 20236F3 8 $54% B5H  Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 5

3.10%- 2.90%- 2.31%- 2.49%. 1.90%, &5HRFEH%
TTEMER T R4 .
2411 FENE B “24.37 “2.4.47 TUNH&
TRA X IR SR “2.4.57 TR 1) 4% B B i
KR “2.4.17 “2427 TR GREAE, W@ 154N
SIWCEEARE R T2 AR AR SRR |
HEE . MR BT SR, SRR T 7]
A, brdE S1~S5 HiR R TR . AR LT EE S
FRME . HEAF . Al B R T ) U )
N 0.063~0.072. 0.109~0.116. 0.436~0.451 .
2.861~2.971. 1.839~1.888 mg/g, Fr#Ei S6~S10
iR 3. AR TR AR . H R A
B T R E B i 00 il e 0.168~0.189.
0.270~0.299. 0.582~0.632. 3.551~3.855 2.220~
2.431 mg/g, trdE S11~S15 R TR, &R
T B VAR ER . R, AR R B i
EHH 5N 0.058~0.066+ 0.108~0.126. 0.420~
0.444. 2.427~2.522. 1.492~1.525 mg/g.
2.5 #EFRALST HCA

DA 15 L NS MCERFRUEZ H e IR 1 2 &Rkl
FrEEMERRNS . H R MR B R R E
BN R, (] SPSS 20.0 #fhiE4T HCA, 4553
KT 15 HASMBIREATIRITR NS ENELR
Table 7 Determination results of index components in 15

batches of Renshen Baidu standard decoction

i/ (mg-g ™)

S rs T e et R
4 R
S1 0.064 0.109 0.436 2.923 1.868
S2 0.066 0.116 0.442 2.883 1.839
S3 0.072 0.111 0.451 2.971 1.888
S4 0.063 0.109 0.439 2.861 1.856
S5 0.065 0.116 0.445 2.862 1.860
S6 0.168 0.270 0.582 3.551 2.220
S7 0.174 0.291 0.619 3.808 2.400
S8 0.179 0.294 0.630 3.855 2.431
S9 0.186 0.294 0.632 3.826 2.408
S10 0.189 0.299 0.625 3.840 2.411
S11 0.058 0.112 0.437 2.493 1.512
S12 0.059 0.108 0.425 2.476 1.494
S13 0.060 0.126 0.434 2.522 1.492
S14 0.061 0.109 0.444  2.508 1.525
S15 0.066 0.115 0.420 2.427 1.494

L 6. SERATH, H¥EEE N S B, 15 ithruEZ
S1~S5. S6~S10. S11~S15 %% H—:3kK, HyH
ot HCA 45 5 —3).

ST RR I BE 25
Q 5 1.0 1‘5 2.0 2‘5

S4 -

S5 —

S2

S1 —

S3 —

S11 -

S14 —

S13 —

S12

S15 —

S9 —

S10 —

S7 '*T

N —

S6 —‘

6 15 HLASMBIREANIERRS &8 HCA
Fig. 6 HCA of index component content of 15 batches of

Renshen Baidu standard decoction

2.6 HEXMSH

K HH SPSS 20.0 B fF 0t ¥y 4 S 1 1 S\ TDS.
G+ V. pH. uv SC. yv n HWIRTER. AWML
B HERES . HEE . MR iR NS EL
AT A G ME 0T . IR 8 WI AN, W)EEFEFR TDS.
G+ V. pH. uv SC. yv n HIIRTER. AWML
B HERES . HEE . MR BRI EZ
AEEA SR R Hd, WIRTFR. ZERLTE
LA, S TDS. G- V. us SC. p. n ik
BEAR (P<0.0D), HiEH. HitEZHE S TDS,
G+ Vs pH. uv SC. y n B FEFK (P<0.01);
RT3 “EBRILOT RS AR . H R A
. OHEEE NSRS YRS TDS. Gy pH. ps
SC. yv n BERFEIEMX, 5V EEEHMHK.
3 e

FritE iz 7 2 2 3044 J7 52 7 #0550 L 2R A A BT
S ) R HERSY, T ) A5 A 1 RO R BE 2
FALEEN g {iOPSs PN EN T W PN V& 2 i)
K] S« TDS. G+ V. pH. u~ SC. y. niATI5E,
MBS B . BB AT, SRR R
BEYE SR WAWRNZES, o 24 B
FHIR NSRRI TDS Gy uv SC. y HIH
P . RS AR /b 4 SRR, 3 10, 24, 50
0 1N 2 IR A 48 b Y TR ) B o 12 )
{PAEZE R, HCA 25 53— IR T AN [FIA 0450 B 1)
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Table 8 Correlation analysis of physical indexes and content of index components
EiEtan S  TDS G 14 pH u SC y TR fglmﬁ ESER S i
T ELIEKREE FH
S 1.000
TDS 0.000 1.000
G 0.000 0.970" 1.000
14 0.000 —0.841" —0.836™" 1.000
pH 0.000 0.773" 0.755™ —0.987"" 1.000
u 0.000 0.867" 0.782"" —0.562" 0.481 1.000
SC 0.000 0.914™ 0.921%" —0.979™ 0.948™ 0.654™ 1.000
y 0.000 0.919" 0.920™ —0.974™ 0.945™ 0.675™ 0.998™ 1.000
n 0.000 0.957" 0.918™ —0.928™* 0.886™ 0.807" 0.961** 0.961™" 1.000
IERF & 0.000 0.937" 0.9617" —0.684™* 0.577" 0.834™ 0.793™ 0.796™ 0.827" 1.000
TERKIEEE 0.000 0.919™ 0.948™ —0.651" 0.540" 0.815 0.763™ 0.765™ 0.797** 0.996"  1.000
EVElAE
HEA 0.000 0.920™ 0.956™ —0.696™" 0.585" 0.800™ 0.794™* 0.796"" 0.815™ 0.994™  0.993" 1.000
Flt 57 0.000 0.961" 0.988™ —0.856™ 0.775™ 0.784™ 0.924™* 0.925"" 0.922" 0.956™  0.943™ 0.963" 1.000
LRy 0.000 0.956™ 0.981"" —0.901"* 0.833™ 0.747" 0.956™ 0.956™ 0.937"* 0.923*  0.905" 0.931™ 0.994™ 1.000
*P<0.05 *"P<0.01

EEZ A2 . 2 PCA W40, 15 #AS MR
PR A IR AR, S R ORI EE R\ 2
PR ) B B 1 ) 22 S Ve As R B TDS. G
V. pH+ u~ SC y+ no 15 #EA S EARAEZ e IR
TR ZERLTE S AN H R .
WS ENEERENH, & 24 HOEHT
Fabr S EYE T 10050 H#E L. 4 HCA
RIUAS[FPR WERLRE ()8 B RN — K, 5WHFR 4L
IR 73 B 285 SR — 8. e R, wlRE2d 10 H i
NSO R R, AR 8085 132
H, (A R w50 H i A\ S I B
WERLEERUN, G REME, EREEENA ST
Witk, S8 B IRK . Hik, i 24 HifRAS
WCRE B AR IR ERLFE . 4R RR S. TDS. G- VA
pH. uv SC. yv n SR AR LB A
BRI HEAF. MR E . BB TS B2 A%
PR E R, TDS. G. V. pH. u SC yv n
&R B S B A R E A O, R IR
DI EFRRR A5 A U85 & B G (A1
HEHEVIR R,

AT USRS S . 2R S B S
Z Gt TR, MM SR BRI 7 52 PR
3 TR K AN [ AL P PR N 22 ICRE A ) O B

PEREAT VPO, I NS OGRS s b
HERTE TSR BE B A A
MBEHR AN ARG LEF 5 F R

S E K
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