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Abstract: Objective To establish a UPLC fingerprint of composition of function ingredients of Danxi Granules (F}HERifi), and
use total statistical moments, information entropy, information amount and one-time steady-state feeding quantity mathematical
model, to calculate the one-time steady-state feeding quantity, and establish a steady-state quality extraction method for dynamic
Chinese medicine component groups. Method UPLC method was adopted. The sample was separated on a chromatographic
column of Acquity UPLC HSS T3 (100 mm x 2.1 mm, 1.8 pm) with acetonitrile-0.1% phosphoric acid solution as mobile phase,
gradient elution at a volume flow rate of 0.4 mL/min, 240 nm UV detection; The column temperature was 30 ‘C; The injection
volume was 3 pL. UPLC fingerprint of 12 Chinese medicine herbs of composition of function ingredients of Danxi Granules was
established. The dynamic parameters of the fingerprints were obtained by total statistical moment, information entropy and
information amount. The one-time steady-state feeding quantity of single-medicinal herb and complex preparation were obtained
according to the principles of genetic statistics, which guided industrial production and obtained Danxi Granules with stable
ingredients. Results The average total statistical zero, first and second moments, information entropy, and information amount of
the 12 composition of function ingredients of Danxi Granules were 6.56 x 104, 13.36, 50.71, 5.75, 3.59 x 10° respectively; Among
them, the RSD of information amount of Chinese medicine herbs Taxillus chinensis was the largest one, and the RSD of Chuanxiong
Rhizoma was the smallest one, with an average of 24.51%. According to single medicinal herb, the one-time steady-state feeding
quantity calculated according to the RSD change of the accumulated information amount of the whole prescription was 2.13 kg.
When one-time steady-state feeding quantity was 335.35 kg according to ratio of the whole prescription, which was far greater than
that stipulated in Chinese Pharmacopoeia. Conclusion The dynamics of the fingerprint of composition of function ingredients
Danxi Granule can be analyzed by total statistical moment, information entropy, and information amount. According to this, one-time
steady-state feeding quantity can be obtained, and stability of the quality of Danxi Granules can be guaranteed.

Key words: Danxi Granules; fingerprint; total statistical moment; supramolecular gi chromatography theory; one-time steady-state
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Table 1 Origin information of composition of function

ingredients Danxi Granules
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Fig. 1 UPLC fingerprints of one batch of medical herb in pieces and whole prescription of Danxi Granules
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R2 15MABRFRAKIRA XS UPLC 5 EEN 2B ESHRERHE. FEERE RSD (Xts,n=15)

Table 2 Total statistical moment parameters and information entropy, information quantityand their RSD of UPLC

fingerprint of 15 batches of medical herb in pieces and whole prescription of Danxi Granules (X + s, n =15)

P AUCT/(uV-s) (RSD/%)  MCRTr/min (RSD/%) VCRTt/min? (RSD/%) ASi/(uV-s)  ASi/(uV-s)
% (9.52+1.88)X 10 (33.85) 21.3340.48 (1433)  50.24+12.65(11.41) 4.77+0.95 (4.44+0.76)X 10°
2RI (9.52+3.43)X 10° (36.05)  10.8240.63 (5.86)  106.69+15.65 (14.67) 527+036 (5.11%2.05)X 10*
KR (9.394229)X 10° (24.37)  5.9340.29 (4.92) 31.1043.14 (10.10)  5.3340.25 (5.05+1.43)X 10*
Ry (7.99+1.73)X 10* (21.71)  15.0420.79 (5.26) 31.984+1.47 (4.60)  5.65+0.09 (4.52+1.05)X 10°

Vingi] (8.49%+1.16)X 104 (13.65) 13.50%0.20 (1.51)

= (5.06+£0.39)X 10* (7.63)  16.24+1.91 (11.78)
b (3.881.31)X 104 (33.85)  8.8041.26 (14.33)
TR (1.0410.11)X105(10.99 ) 18.9441.54 (8.12)
Fardk (4.27+2.12)X10* (49.78 ) 14.39+2.23 (15.48)
M ¥ (1.83£0.20)X 105 (11.05)  15.28+0.78 (5.15)
BT (7.41£1.15)X 105 (15.52) 19.81+0.34 (1.73)
KIRAZ (1.3240.46) X 10% (35.01)  13.5743.13 (23.10)

£ (6.71£0.87) X 10* (13.00)
BIECARZEH)  (6.5615.10)X 10* (22.57)

15.45+0.34 (2.20)
13.36+5.87 (5.99)

22.6241.32 (5.84)
105.10+27.02 (25.71)
26.7443.05 (11.41)
73.614.86 (6.60)
30.88+4.51 (14.61)

42340.14 (3.60+5.93)% 10*
5864020 (2.9740.28)X 105
6.0840.13 (2.3640.81)X 105
6.5440.12 (6.80%0.68)X 10°
5754024 (2.4941.27)X 105
38.2345.02 (13.14)  5.3010.28 (9.74+1.55)X 10°
40.70+1.62 (3.97)  5.80%+0.14 (4.30%0.69)X 10°
101.40+26.15 (25.79) 6.08+0.18 (8.00-£2.71)X 10*
51.5843.71(7.19)  62240.07 (4.1840.56)X 105
50.714£32.64 (8.78)  5.75£0.58 (3.5942.70)X 105

R3 FABRFRERIERESEN 1BESENE
Table 3 One-time steady-state feeding quantity of medical

herb in pieces and whole prescription of Danxi Granules

BE T URRE AT 1 IRERESETr

S
B e mERke MiRe  BRRAe
Fz 10 3.45 5.00 46.58
ERiS 10 18.79 4.00 37.26
PN 10 9.32 1.00 9.32
LawR Y 10 6.25 3.33 31.02
TRAY 10 3.16 4.00 37.26
= 10 1.03 1.67 15.53
Mg 10 13.79 4.00 37.26
TR 10 1.18 3.00 27.95
F%H4E 10 30.58 4.00 37.26
Ba T 10 2.97 2.00 18.63
REF 10 3.02 2.00 18.63
KIRAZ 10 13.39 2.00 18.63
277 36 2.13 36.00 335.35

M 0.05%EE R KIS - M~ 0.1 %% R 7K I Wi -
NG, BRI 01%ERRKER- OG5, ki
B TR, B OEES BIRLE, HIERZE, §RE
UF, MORSIAHIER 0.1%B R KIEH-20E; #FEE
ZELT 1. 24 3. 4. SpuL, RIEEREEN 3 pL i,
IR %, VETAECR, MOERE TR 3 uL;
FER%ELT 25, 30, 35 °C, KRIFEIEA 30 CH,

ORI o B AT, R TEE Y, MO T
30 ‘Co AABIMEHLZET 0.1, 0.2, 03, 04, 0.5
mL/min, KIEFEA 0.4 mL/min i, H (A
W, YRR B, MR EEET 04
mL/min.

M5 B 5 R B RSD A4k, i H 40 7
$2.13 kg, JIHEH 1 REEHEHE SN (1.03 kg),
MEFARK (3058 kg), Wt R EREFEN
| KEaSHRERR, HesHasERE. URT
AEEEN | KARSTORHEE N ERE, B ALTT
PR RO ILAR 2GR S 407 1) 1 RSk, JF
HU 2kt E I L RRSEREST T, K
RIRAZAE 77 FA 1 R ARASHORL /T B F R JRR
THEHM 1 RFRSHEORIEL, WL R BRI 1
PRRSHRI IR BB 2T G, HERIETT
FaASBRIE, X HRALTT FRRR 1 A BORHE
BRNMRE, mERHET 1| KBESHEEEN
335.35 kg, HAMPREEKICNFTS 46.58 kg,
4 37.26 kg, KR 9.32 kg, 4FHEZ 31.02 kg, 7*
A537.26kg, )1l 1553 kg, #h#E 37.26 kg, EFHE
27.95kg, %4 3726k, M T 18.63kg, T
18.63 kg, ‘KR~ 18.63 kg, 1%HEHE N AR-UEHIFIAE
PR ENMERHE, B KT (REZ ) HE,
e AR T8 T s/ N OB AT Bop A Tl A A=
77, W RETRIE PR S3 38 — P S HasE P
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T2 AR S S BRI AR U e, R
R, NUESK b s 25 B B BT AR e 3 —,
2GR T 2K = 6 A 24 18 AR B R 22 A T
IARICT 3 B R 2564 S 5207 () e /INRORL 72
& B 2 RO B BRSO 2R,
FE LA/ SIS AR R e I I R
IR RS BB SIS BRI R i 2k, 4%
Giit F RS A AR TR, e bR TEE
AT DS S Bkl E, fERT SRRl E AT T
BEEEAT 258 U8 BER ] JREL. 25, Bt
RIS P 245 17 #E4A Hardy-Weinberg “F-#7 i &, PLsK
2R —5iE.
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