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Determination of the fingerprint attribution ratio and process
recovery of medicinal effectiveness components for TCM-compound
prescription with quantified fingerprint method

SUN Guo-xiang *, SHI Xiang-fen, ZHANG Jing-xian, BI Kai-shun
(College of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract; By setting up the organic additive model of chemical fingerprints of TCM-compound, the
quantified fingerprint method had been established to solve the qualitative and quantitative analyses
problems for both the fingerprint attribution ratio and process recovery of medicinal effective components in
TCM-compound prescription. The method firstly performs the qualitative analyses of the atiribution ratios,
and then the quantitative analyses, which can successfully disclose the results of attribution ratio and
determine the process recovery of the medicinal effective components for TCM-compound prescription.
Three optional methods were represented to assess the amount and distribution proportion of chemical
compositions for single crude drug to compound prescription. In terms of components absorbed ultraviolet
light, S5 ( Radix Scutellariae) was assessed to be the most important crude drug containing much more
effective components, and S7 ( Radix Gentianae ), S4 ( Flos Loniceraec Japonica), S8 ( Rhizome
Anemarthena) and S9 ( Fructus Gardeniae) were second important crude drugs. The results showed lower
process recovery of the medicinal effective components for eight batches of marketed preparations. Above
all, the quantified fingerprint method can objectively and accurately reflect how high is the contribution of
a single crude drug to the compound prescription, and quantitatively evaluate the process recovery of
medicinal effectiveness components.

Key words: organic additive model of chemical fingerprints for TCM-compound; quantified
fingerprint method; attribution ratio; fitting similarity ; medicinal effective components; process recovery
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IR BRI G b I AR 2GR (FP) ATt 82, Sl it
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Figure 1 Determination principles of the fingerprint
attribution ratio and process efficiency for TCM-
compound prescription by quantified fingerprint method
(single crude drug, SCD)
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(v/v) ZBE, BEUT 24 h, A1 2,82 22 TORRE , K € 25
325 mL, #5 MG (S4 ~S14) . RS 20 mL £
AR 12 BRZMIBRA, A4 S1 B L 5
A BRI 1.0 mL B4, S ES ME 2
YR AR IO,

MRMER BERBURER, 55, ik
BR BT, T R e H JRE . S-HMF R H
MEREXRMESR, 25 PR kR 1 T
TR B X BR B W

EHBRHRMER RENEEER® 2 X,
TRSIE S3 AW, FEAERT A 0. 45 pm UERETUE

BESH RAPHEISELESERE BT
BFAPAN B4 3. 01 kAR AR B B

HZREVE
1 REgERMERETSRYEEE

KA BABRZG b BRI R ADURE AT QRIDI A3
Xk R T W (33 9 23 SRR A ) 4 B R S
pL(S2 BERE 55 pL) , iCREERE, WEAR B i A
FELFESMRHOETE , B A ek g P2 R
Yy teh E HAE QRIDI P RYIES I3 1, B REL

EA M EEE TSRS A
2 BKGEINEFELAREENERERIT
#

ERIBBEE L EREET 3 Pt
ZABERFHET QEENBERTAL. U
246, 254, 265, 290, 326 nm & FHiCF 190 ~ 400
nm @3RI, 45 2R 7E 254 nm RAGHY
Wik % HA RS EER, RAHE T QRIDI 84(A
BRI JERRE SR BRI A E
AR F ST S8 SR PIRE R, B
RE5E 10 HEAERBE L T QRIDI iy HPLC $84C/&
(€ 48 M ICHTRLIE) o K18 SRR A
H S1 ~ S14 BHRWE 2 FIBERERI , 10 R @I R R
2, EWAT S10 ~ S14 K8 S0k fF SARAG, REHAE
AbT7 ) BARMRERS Y B9 S ANR A . KB S
EESHRIMRAT RGN, LL ST BB
AR SEIEVE A S BAs TR, TR A Bk
2569 p; 7 ¢, HFHE Sy Ry Syus Spv S’ Sun P C
P, FERNE2, GREYI IR $4., S5, 86,
S7 A1 89 WYIH BB p; ¥R &, YLBA X JLBR 2534 =07
AR SO TTRER, W E T ER 2R, H g
IR UL BB 2 M B B FE 22 VR 2R AL A
TR IR 11 BRGHBEZM (N
4.7 >1) Yh B 01 5 248 SO0 JLAS HBR 230 R (K
TR OUE N R —H %) S, S, LA S4, S5,
S7., S8 1S9 i, YA HAb2E B S 7 At
BISE RS MIER R, S5 RKRAR S, &K,
M S5 b B BB S B0 T AR R RO,
HUKR S7.54.S8 F1 89, 11 BpR2G A Yy BL IR A
S2 1R Er SHLURE S1 BA—B, KRB gLtk
B AR 2 AL AR BOR I AR B s, S5 B9 S,
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Table 1 Results of system test and selection of reference peaks

Sample S1 S2 S3 4 S5 S6

S7 S8 S9 S10 S11 S12 S13 S14

Ref. name BL BL BL CGA BL
Cpe/pg-mL™' 380 380 380 120 380 120
Ref. No. 36 36 43 15 27 18

CFA GTP MF JMI
200 160 200 200 200 200 200 200
12 13 19 5 10 5 5 18

UR 5-HMF AD AD HPG
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Figure 2 HPLC fingerprints of 14 samples

Table 2 Results of fingerprint attribution ratio for self-made samples, QRIJI and its crude drugs

Parameter S1 S2 S3 4 S5 S6 S7 8 S9 S10 S11 512 513 S14 ( 545111;.1 4)

P; 1.00 1.00 0.73 0.50 0.52 0.42 0.44 0.23 0.48 0.21 0.21 0.17 0.40 0.31

q; 0 0 0.21 0.10 0.08 0.25 0.17 0.13 0.17 0 0.02 0.02 0.08 0.04

Sy 1.000 0.902 0.106 0.110 0.598 0.004 0.165 0.118 0.067 0.001 0.001 0.000 0.001 0.001 1.0
R/% 100.0 124.8 14.8 20.8 58.2 1.9 15.6 8.5 10.3 0.7 1.4 0.1 0.5 1.1 119.1
Sy 1.000 0.976 0.469 0.356 0.750 0.196 0.523 0.541 0.301 0.043 0.033 0.113 0.238 0.086 3.2
Sy’ 1.000 0.810 0.591 0.602 0.563 0.540 0.500 0.250 0.494 0.378 0.257 0.362 0.417 0.459 4.8
Sa 1.000 0.893 0.530 0.479 0.657 0.368 0.512 0.396 0.398 0.211 0.145 0.238 0.328 0.273 4.0
Sen 1.000 0.857 0.169 0.098 0.422 0.028 0.193 0.146 0.064 0.001 0.0006 0.008 0.037 0.005 1.0
P/% 100.0 121.8 7.0 7.4 43.7 0.4 8.2 4.6 3.1 0 0 0 0.1 0.1 67.6
C/% 100.0 124.1 10.0 10.8 80.6 0.4 15.4 11.0 6.6 0.1 0.1 0.0 0.1 0.1 125.2
P./% 100.0 123.0 8.5 9.1 62.2 0.4 11.8 7.8 4.9 0.1 0.1 0.0 0.1 0.1 96. 4

Table 3 Results of double qualitative and double quantitative similarities for 8 batches of QRJDI

Parameter S15 S16 S17 S18 S19 520 S21 S22 Mean
S, 0.245 0.267 0.262 0.210 0.202 0.209 0.175 0. 142 0.214
R/% 41.3 43.9 39.5 36.7 38.0 36.5 27.2 17.0 35.0
Se 0.574 0. 585 0.637 0.527 0. 496 0.522 0. 500 0. 666 0.563
Sg’ 0.655 0. 635 0. 609 0. 664 0. 680 0. 669 0. 620 0.635 0.646
Su 0.615 0.610 0.623 0.596 0.588 0.596 0. 560 0. 651 0. 605
P/% 23.7 25.7 25.2 19.3 18.9 19.0 13.6 11.3 19.6
C/% 22.8 24.9 23.6 19.8 19.4 19.8 16.6 12.9 20.0
P, 23.3 25.3 24.4 19.6 19.2 19.4 15.1 12.1 19.8
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