5525 B4 15 RELEATFZERE Vol.25,No. 15
2019 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2019

- RHATT

e Ui HPLC $& S0 35 1) 5 g it 4 &
— AR BB = M

TEBASTHELHEHFEATEE, K 410208)

[(fZE] By 2y X447 HPLC 48 80 B B & G010 (5 B X — IRRE /& B0 858 R JF 3F 47 52 56 50 3iF .
K ik s R R ST R IR A Hardy-Weinberg -4 B A — W B S 0B 7 H B 057 v 6 3k B AR ™ H iy 15 HEk 21 4 9 35 T 24
MK R R G R — KRS R R AT . SR PR T B AN, S M K R E T R R
B E B 5 B RSD ¥ > 10% o FIEABR B 25 M Bk, BR 2 I 4 (142. 34 kg) 8477 RBRM S B & 1Y RSD 424kt
B — RS OB i B K (59. 10 k) 5 7 42 4 07 1 EL BIHRRE, 42 0 — W B A8 k) i B K (958. 57 kg) o FHJE I B8 k), BRI
LIAESH(83.28 kg) , 4207 BRI — AR A BORHE e K (73. 18 kg) s 4% 207 BB B HG — AR S A T B 2 19 5 25 M A A .
JE 245 0 SR A R B T, H— R R SRR S % K TR M 0 — KRR SRR . &g P2 2@ 4G 2 S,
2 (0 3 VR JURFAE (B 43 Pl 28 ) AR I 4 I3 BE (00 & 1) R IAl, B — e 5 B e U0 P 25 2 i o iR R B R fb 24 25 1
4y 8 A PR Ha SR 5 B2 DU 3 45 2 M T O 5 — AR S R 38 3 K AR D e, T R Tl Ak R A PR R A

[kgR] KT Ay, BESIHE; — KRS, B, et HaEg

[HES2E] R22;R94;R28;C37;0657.7 [ #kFRIRAD] A [XEHS] 1005-9903(2019)15-0037-07

[doi] 10.13422/j. cnki. syfjx. 20191462

[MEHARMHE]  hitp://kns. enki. net/kems/detail/11.3495. R. 20190403. 0929. 003. html

[M4&H AR E] 2019-04-04 9.42

Analysis of Total Statistical Moment and One-time Steady-state
Feeding Quantity of HPLC Fingerprint of Taohong Siwutang

LI Hai-ying, HE Peng, FAN Qi-meng, HE Yu-ting, YANG Yan, PAN Xue, XIAO Mei-feng” , HE Fu-yuan”
( College of Pharmacy, Hunan Provincial Key Laboratory of Druggability and Preparation Modification for
Traditional Chinese Medicine, Laboratory of Supramolecular Mechanism and Mathematic-Physics

Chracterization for Chinese Materia Medica, Hunan University of Chinese Medicine, Changsha 410208, China)

[ Abstract ] Objective: To establish a mathematical model of total statistical moment, information amount
and one-time steady-state feeding quantity of HPLC fingerprint of traditional Chinese medicines ( TCMs) and their
classical prescriptions, and to carry out experimental verification. Method: The total statistical moment principle,
Hardy-Weinberg equilibrium principle and one-time steady-state feeding quantity calculation method were used to

study the total statistical moment parameters and one-time steady-state feeding quantity of 15 batches of original
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medicinal materials, decoction pieces and compound preparations of Taohong Siwutang, these original medicinal
materials were from three producing areas. Result; In addition to the total first-order moment, RSD of total zero-
order moment, total second-order moment, information entropy and information amount of each medicinal material,
decoction piece and compound were all greater than 10% . In the case of single original medicinal material, except
for Angelicae Sinensis Radix (142. 34 kg) , the one-time steady-state feeding quantity calculated according to the
RSD change of the accumulated information amount of the whole prescription was the largest (59.10 kg), and
according to ratio of the whole prescription, one-time steady-state feeding quantity was the largest (958. 57 kg). In
the case of processed products, the one-time steady-state feeding quantity of the whole prescription was the largest
(73.18 kg) except for Carthami Flos processed with wine (83.28 kg), while according to the whole prescription,
one-time steady-state feeding quantity of each processed products was the same as that of the original medicinal
material. The one-time steady-state feeding quantity of the compound consisted of the original medicinal materials or
processed products was often higher than that of the single medicinal material. Conclusion: The components of
TCM are controlled by genetic polymorphism, the chromatographic characteristics ( types of components) of Chinese
medicine is similar and the intensity of action ( content of components) is different. The stability of total first-order
moment and information entropy indicates that the overall chemical structure of TCM multi-component system has a
stable imprinting trend. The one-time steady-state feeding quantities of each medicinal material in Taohong
Siwutang and this compound are far greater than the prescription amount, which can provide reference for the
industrial production.

[ Key words | classical famous formulas; Taohong Siwutang; total statistical moment; one-time steady-state

feeding quantity ; uniformity; stability; fingerprint
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Fig.1 HPLC fingerprint of Taohong Siwutang and its single herbs
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(142.34 kg) 4% 4207 ZRFE 1Y RSD 24k, HH AR5 2T — KRS &AM,

F1 MOAEUMFREBEKREGH HPLC QB ENEERITESH EEHMELE (21 £5,0=15)
Table 1 Total statistical moment parameters,information entropy and information amount of fingerprint of Taohong Siwutang and its single

herbs(x £s,n=15)

FE i R /A~ g 1T R M A/ming SR ZBY4E/min® 15 B0 [E¥SS
EES] 77.60 £28.63  (1.17 +0.55) x10° 31.85 +0. 80 118.83 +12.20 -2.36 £0. 15 - (2.76 £1.30) x10°
& 132.87 +18.36  (5.00 +1.46) x10’ 31.42 £2.34 176. 13 +28. 83 -3.73 £0.24 - (1.88 +0.64) x10°
YR 118.47 +24.95  (7.32+7.34) x10’ 26.85 +2.53 240. 35 +55.75 -3.40 £0.26 - (2.64£2.92) x10°
FAWi2 147.47 £17.87  (7.40 £3.62) x 107 33.27 £2.46 186. 65 +27. 68 -4.08 +0.24 - (3.05+1.51) x10®
4 Hb ¥ 115.60 £30.64  (1.26 £0.85) x 107 24.17 £3.99 234.36 £79.27 -3.95+0.24 —(5.06 +3.60) x107
Be= 114.27 +24.28 (5.45 +2.33) x107 31.67 +2.42 81. 11 +12.39 -2.66 +0.18 - (1.46 £0.69) x10°
BEeT s 147.07 £13.54  (1.22 +0.80) x 10° 29.67 +3.04 194.77 £38.50 -3.98 £0.23 - (4.99 £3.55) x10°

R2 ISHM|OANMFIRELRAMBEYERLELREFZTESH . FEH.EEEN RSD R—XBRERME
Table 2 RSD of total statistical moment parameters, information entropy, information amount and one-time steady-state feeding quantity of

fingerprint of Taohong Siwutang and its single herbs

\ wr owEp S B pam fem R keS| oeS
i RSD/%  RSD/% i :‘FME RSD/% RSD/% /g BepR ke e Ak T5 Bk
RSD/ % RSD/% /kg

M4 36. 89 47.05 2.50 10.27 6.20 47.21 10. 00 26. 00 1.56 124.93
k= 13.82 29.28 7.46 16.37 6.46 34.04 10. 00 13.52 1.04 83.28
E1E 21.06 100. 34 9.43 23.19 7.69 110. 47 10. 00 142.34 4.16 333.14
awia 12.12 48.94 7.38 14.83 5.76 49.51 10. 00 28.59 1.04 83.28
7 o 26.51 67.71 16. 52 33.83 5.96 71.05 10. 00 58.88 3.13 250. 65
B~ 21.25 42.81 7.63 15.28 6.90 47.16 10. 00 25.94 1.04 83.28
BELT U4 i 9.21 65.52 9.85 19.77 5.78 71.18 11.97 59.10 11.97 958.57

3.7  HRLL DUy OOk 2 b AR R O R — IR WS B M 4 0k 124.53 4, 6.48 x 107,
PSRRI &4k HPLC 45 40 F 3 i BB 40 29.71 min,175.51 min’, —3.46, —2.18 x 10*, RSD
HHESH EER S8 L3, 45 B & RN IE Ak 18.4% ,56.8% ,9.20% ,32.7% , 19. 1% ,
B W AR, R B, B TR E R EE 54.8% Uk WY BR B R — B 4E Ah, oAb 2 80 RSD
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TR A BORHE A R T 2 07 2% 25 4 10— AR 2 B
o HEE T BCEE B RSD B A — R R i
D FIF 958. 57 kg, KA T AL T 5 10 4% 2544 —
AR BB B R R 207 — BB BOR, (H g

PRAUEZG W 03 1 — R

®3 HamyizREAKKE HPLCEYEENEESZHESH. FRB.ERE (v +s,n=15)

Table 3 Total statistical moment parameters,information entropy and information amount of fingerprint of Taohong Siwutang and its single

decoction pieces(x +s,n=15)

GG WK/ A WA T Mo — B A /min R T F4E/min® 1w S fHEa
W H AT 77.53 £35.62 (1.25+0.66) x10* 30.95 £1.51 118. 84 £79. 67 -2.48+0.29 -(2.96+1.92) x 10"
Ji= 132.87 £18.36 (5.00 +1.46) x 107 31.42 £2.34 176. 13 £28. 83 -3.73+0.24 - (1.88 £0.64) x10®
ME=YE! 126. 20 +34.29 (3.42+£0.20) x 107 26.17 £3.10 251.85 £62.87 -3.36+0.33 - (1.19+0.70) x10°
WY LT A8 138.73 £37.83 (1.03 +0.82) x10* 32.50 +1.71 202.09 £45.01 -4.11£0.38 - (4.35+3.68) x10°
TP A M E 142.47 £18.91 (2.25+0.95) x 107 25.70 £2.23 201.39 £49.13 -4.10+0.35 -(9.28 £3.89) x 10’
e 114.27 £24.28 (5.45 +2.33) x 107 31.67 £2.42 81.11 +12.39 -2.66+0.18 - (1.46+0.69) x10°
BRI (kA 139.67 £18.98 (6.46 £5.09) x 107 29.53 £3.12 197.13 £35.90 -3.79+0.23 - (2.50+1.98) x10°

R4 LHM|IEMIRFRERRGMRAELERELRERTESH.FEH.FREN RSD R—RIEERHE

Table 4 RSD of total statistical moment parameters, information entropy, information amount and one-time steady-state feeding quantity of

fingerprint of Taohong Siwutang and its single decoction pieces

\ g owmr Sn o BR e pom mmwe e aymm e
P RSD/ % RSD/ % QM%E : e RSD/ % RSD/% /g Bkt it /g A7 B
RSD/%  RSD/% /kg /kg
T AT 45.94 53.18 4.87 67.04 11. 65 65. 04 10. 00 49.34 1.56 124.93
k=1 13.82 29.28 7.46 16.37 6.46 34.04 10. 00 13.52 1. 04 83.28
Y| 27.17 57.51 11.83 24.96 9.96 59. 16 10. 00 40. 82 4.16 333. 14
MLEAW: 2 27.27 79.75 5.27 22.27 9.16 84.50 10. 00 83.28 1.04 83.28
T A 13.27 42.32 8. 68 24.39 8.55 41.91 10. 00 20. 49 3.13 250. 65
1 21.25 42.81 7.63 15.28 6.90 47.16 10. 00 25.94 1. 04 83.28
I EAN L] 13.59 78. 81 10. 57 18.21 6. 19 79.21 11.97 73.18 11.97 958.57
5 (1)
4 ifit A BIF 5 53 B i S0 P i e TR B HAE B

o T2 B A 2R R R M b T3
BASEZ v R 2 Rl 2 AR A /N (S B D B ok,
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25 SR T A B — PR 2% S /0N, B MR 20 Rl 2B
mES X E L SEE, (P2 A B A TR
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TAREAR—F i Zo - FEA—F" B AHg K
J7 AP AR SE B S B R 0 1) R v 2t 2 g
BHEFT L A8 WERA KR ' —
BN T4 —8 R 2 D — B R
1) ) B, A B 4 THT ) T 0 R S of A R R A D A%
3 R

e 42 .
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