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Abstract: Objective Attempting to create a “chemical diversity” combinatorial library consisting of active components of Chinese
materia medica compounds. Methods This paper was based on the theory of “thinking and method of ‘combinatorial screening’ of
Chinese material medica compound”, using the Qingluo Tongbi Decoction (QTD) which has exact effect against rtheumatoid arthritis
as system. Re-combination group of the formulation was used and various industrial separation techniques, such as resin and
membrane, were used to replace the diversity of combinatorial chemistry synthetic route. Different products were used to establish
combinatorial library using “Building Block™. Results Different contents of active components in each “Building Block” were found
during the establishment of combinatorial libraries. AB-8 resin had good adsorption and desorption functions on sinomenine, and good
refined effects on saponin as well. The contents of kirenol were different in each “Building Block™ of different combinations. Each
“Building Block” had a relative high content of total flavonoids. Conclusion Different combinations and separation techniques lead
the differences in types and contents of chemical constituents. So certain pharmacodynamic experiments are needed to evaluate the
preparation and to filter out the relevant active “Building Blocks”.
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% (natural combinatorial chemical libraries, NCCL),
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Waters 515 HPLC R4, 2487 X K&K A/ m] W,
JeA A, N2000 T 13 ; Agilent 1100 HPLC R %t,
DAD #i 25, B s SS . 01 41 4 Hedera C;5(250
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Table 1 “Building Blocks” of QTD

T Ji 73 g AB-8 #ifJlig
HE 1 2 3 4 5 6 7 8
A Al A2 A3 A4 A5 A6 AT A8
B Bl B2 B3 B4 B5 B6 B7 B8
C Cl C2 C3 C4 C5 C6 C7 C8
D DI D2 D3 D4 D5 D6 D7 D8

AB El E2 E3 E4 ES5 E6 E7 E8
AC F1 F2 F3 F4 F5 F6 F7 F8

AD Gl G2 G3 G4 G5 G6 G7 G8
BC HI H2 H3 H4 HS H6 H7 HS
BD 11 12 I3 14 I5 I6e 17 I8

CD b 2 13 J4 J5 Jo J7 I8

ABC KI K2 K3 K4 K5 K6 K7 K8
ABD L1t L2 L3 14 LS Le L7 L8
ACD Ml M2 M3 M4 MS M6 M7 M8
BCD NI N2 N3 N4 N5 N6 N7 N8
ABCD O1 02 O3 04 O5 06 07 O8

1-477, 2-02 um B, 3-5}X10° M, 4-1X10*#M, 5-6 000 #;
B, 6-6 000 ¥81%, 7-Kik, 8-BEvk: *HAHGHM 5% A, B, C, Deeeees
Nk gitlE, ABCD Jy O #4: TR

1—=8 on behalf of the whole prescription, 0.2 pm intercept fluid, 5 x
10* intercept fluid, 1 x 10* intercept fluid, 6 000 intercept fluid, 6 000
penetration fluid, water lotion, and alcohol lotions respectively;
*number of each combination with A, B, C, D-:* in sequence, the

ABCD combination was marked with O; same as below

2.2 HIEE

B IR IR 2 WK 26 1 0 11 55K,
BIZE 1.5 hs 25 2 00 7 f550K, AiZ& 1.0h, H3F2
VOKEEBAT IR, S 416 25 R W3R 2.
23 “HH” mIFlE

P IR — 2 Ab 7 4y AT I 43 B 50 AR
LR AR I 23 2k, &S dT “HIE”, Wk 1.
231 WS EERlE AT S AE G RIE
0.2 pm TEHLBE ERIEAT0E, 732 08k B AT
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Table 2 Sample weight of crude drugs in each combination of QTD

MFEE /g

I

T Thnm aw wwk wen mak W& L %Ok

A 150.139 150.422 300.561
B 150.096 150.034 50.331 350.461
C 250.678 75.025 325.703
D 300.029 300.029
AB 75.000 75.000 75.000 75.000 25.000 325.000
AC 120.318 120.262 80.764 24.060 345.404
AD 120.000 120.000 120.000 360.000
BC 120.086 120.073 40.221 80.173 24.030 384.583
BD 90.044 90.088 30.135 90.055 300.322
CD 120.155 36.095 180.135 336.385
ABC 75.324 75.194 75.262 75.101 25.109 50.711 15.096 391.797
ABD 180.000 180.000 180.000 180.000 60.000 180.000 960.000
ACD 90.145 90.077 60.158 18.050 90.233 348.663
BCD 75.012 75.035 25.276 50.208 15.059 75.086 315.676
ABCD 75.118 75.025 75.091 75.041 25.093 50.350 15.074 75.027 465.819

R, 198 HRE Chife>0.2 pm); 3£ 0.2 um
THOIEVBRE F AN 23 1 it 5X 10 PS EHE T JERL,
RN AT T, BBTRE hft<
0.2 pm, AHXT TR >5X10"); HAN /> 7
5 10 it yCRE AT 0 70 1X10° PS kAT
VEIL, 13BN AR AT RO TR, 1B TRE Chr
££<0.2 pm, 1 X 10*<AHX/> TRk <5x10%); H
FARE 2> 7 B 1 X 10% 3 3 v 15 AR X 20 7 i
6 000 PS JEEEATYERE, 75 21 (KA B VROEA T I Hs T,
BETEE (6 000<AIX 7 <1Xx10%; H
AR 37t 6 000 JERL A TIOR T8, 1528
BE X 7R <6 000). THiE: S4E 3L
WA 0.2 pm JEHLFE B EREATTNE s AHXS 231 i
B 510" BB : K414 0.2 um LHLEE &R
PR > AR 20 7 5 10% PS JBEAT
P& ANy T BURE 1 X 10° Mg & 41 AN
G315 5 X 10" BB IE R4 ) PR 437 i i 1< 10
PS JEEREATHEYE:; AHXS 43 BT EE 6 000 JE 85 & -
HEHINT 2T 1} 10* 8 UE 4 9 B A% 4 7
iU 6 000 PS JBEREATEEE . B L sk Oy ik
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I, BRgSdiig GED 98, #RwmedE: e G
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CIAIRR AN, ek B RV & 5 )5, W48, ik

JETHE, AN R,
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BEHLT 10%- 30%- 50%- 70%-+ 95%ZLEEHE T LLES
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Table 3 Extract yield of “Building Blocks” in QTD

RERE 1%
1 2 3 4 5 6 7 8
A 27.093 12.028 1.572 1.709 1.475 6.865 22.169 3.357
B 16.353 6.648 0.758 0.800 0.443 4.248 41.545 3.510
C
D

34.946 14.293 1.838 0.976 0.345 3.752 22.352 4.251

9.299 6.575 1.404 0.592 2.939 0.420 11.589 3.753
AB 32469 9.085 1.727 1.148 1.482 4.117 19.774 3.572
AC  36.890 11.149 1.147 0.975 1.460 7.030 22.249 3.924
AD 17.509 8.528 1.661 0.549 1.062 6.648 17.958 3.838
BC 23.598 7.816 0.905 0.722 0.811 4.529 14.755 3.584
BD 18.379 7.862 1.161 0.596 0.547 2.415 11.628 3.866
CD 12.771 8.999 1.631 1.519 1.005 2.872 15.343 4.267
ABC 26.728 8.464 1.562 0.823 0.970 5.915 18.584 3.564
ABD 21.836 6.311 1.644 1.046 2.407 6.223 18.919 3.445
ACD 22.165 10.380 1.575 0.862 0.666 6.775 22.376 2.793
BCD 29.967 8.251 1.340 0.454 0.399 2.632 14.356 3.580
ABCD 21.842 8.395 1.364 0.753 0.765 5.143 17.387 3.467

W, BRI R R T AR NN )
J, DRI K eI A 2R A e o
2.5 “HH7 BRRTERL D

AHEGCI AIAEA Al %% 20 7 2k b i AR
PRI IR E R IFE bR bR 253 B 5 KUke
T R 2SR S R (AT 2k
Bt =tef R, A2 Rg. ASEIF
Rby; (25 eas Ak, e R smmmeE. LA
PRS2 S % 2 2 5 L SOk 5 3
251 DEF A OEAM SRR
WA TIE 435 3 E N Waters 515 HPLC R%%, it
A L)15-0.06% — L (30 2 700, Fi 30 C, &
iR 1.00 mL/min, JEFFEE 5 L, FllE K 262 nm.
252 WA TR B4 Waters 515 HPLC
RE, WMk K-k (27 2 73), HE 30 C, 1A
RU 1,00 mL/min, JEFF & 5 uL, Al 215 nm.
253 g —=tET R AR Rg. AR
Rb; a4 Agilent 1100 HPLC R%5, zhH
KON (A K (B), BREEUEML: 0~12 min, 19%
A; 12~60 min, 19%~36% A; FEif 30 'C, 1A
P 1.00 mL/min, BEFE R 10 pL, B3 K 203 nm.

2.5.4  DERE MR ANAE R K 500 nm.
2,55  PHAME I EIE ORI A T

I mL, HZHEFE 4 4%, 3000 t/min &0 10 min,
L i e .

2.5.6 FEAIE  ORSEBHCILA S R, % b
WRESAE, ke, 2RNE 4~7.

F4 BEBERESERER ‘A FEERNE
Table 4 Sinomenine in each combination
and “Building Blocks” of QTD

DL / %
1 2 3 4 5 6 7 8
A 1.430 1.018 1.192 1.306 1.016 0.998 0.015 2.927
AB  0.523 0.592 0.730 0.917 0.628 0.564 0.007 4.241
AC  0.759 0.636 0.871 1.092 0.939 0.943 0.021 4.140
AD  1.277 0.710 0.845 1.055 0.803 0.835 0.042 4.801
ABC  0.563 0.517 0.619 0.805 0.663 0.565 0.017 3.573
ABD  0.562 0.464 0.521 0.587 0.586 0.562 0.007 3.518
ACD  0.791 0.586 0.741 0.835 0.713 0.701 0.014 4.418
ABCD 0.497 0.383 0.421 0.542 0.377 0.392 0.005 2.698

x5 FHRBEREASREAR ‘MY hEEENE
Table 5 Kirenol in each combination and
“Building Blocks” of QTD
WHERE /%

1 2 3 4 5 6 7 8
B 0.408 0.223 0.191 0.210 0.144 0.116 0.000 0.184
AB 0.177 0.162 0.138 0.168 0.071 0.020 0.000 1.599
BC 0.156 0.130 0.174 0.234 0.094 0.092 0.006 1.110
BD 0.176 0.119 0.116 0.235 0.125 0.038 0.000 1.080
ABC 0.059 0.053 0.039 0.076 0.106 0.054 0.000 0.416
ABD 0.061 0.054 0.038 0.031 0.051 0.070 0.000 0.413
BCD 0.079 0.068 0.157 0.160 0.086 0.047 0.013 1.048
ABCD 0.414 0.372 0.255 0.553 0.322 0.179 0.000 0.115

MK 4 wTLLE . F AR KRR P R AR
i, MAEREYER T =388 m, UEHH AB-8 M JIE XS
T RO A B R B ORI AE T . 3 S PTLUE Y,
B A EIE 258 ABCD 414 Bt il o 7 AT 1)
WA, A A AT R S, U A AAH
F2j, C AEUEZA D 414 Bl 245 5 B 245 0T
Al DA AT AT BEAE AB-8 B4 IR 10 0 8 1) S 384 o o
M 6 ATLLE Y, B BCD 4448, /KL nl
BN DTSy, BT AB-8 B S AT 2 T A & i Rk
HFEH . IR 7 W LAE 5 Al LA s 1 A
b, AP R, XS 2 R N Y R R e
HIERRL R,
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Table 6 Total saponins in each combination
and “Building Blocks” of QTD

BB /%
1 2 3 4 5 6 7 8
C 0.048 0.046 0.057 0.066 0.052 0.045 0.000 0.457
AC  0.013 0.011 0.013 0.007 0.013 0.011 0.000 0.145
BC  0.017 0.015 0.018 0.020 0.016 0.000 0.000 0.071
CD  0.065 0.042 0.060 0.045 0.034 0.211 0.000 0.194
ABC  0.010 0.010 0.009 0.010 0.007 0.007 0.000 0.047
ACD  0.007 0.006 0.004 0.089 0.056 0.031 0.000 0.082
BCD 0.010 0.006 0.007 0.180 0.070 0.011 0.000 0.019
ABCD 0.007 0.003 0.004 0.007 0.038 0.019 0.000 0.033

F7 BEBESESERER ‘A% PRERNE
Table 7 Total flavonoids in each combination
and “Building Blocks” of QTD

RN /%

1 2 3 4 5 6 7 8

D 16.580 8.716 11.715 8.933 1.082 29.914 2.285 20.366
AD 8.376 5.548 6.747 6.816 5.075 3.517 1.128 33.219
BD 7.570 5.424 9.600 6.290 4.008 1.691 2.947 23.892
CD 8.915 3.164 5.463 5.306 3.649 2.814 1.434 15.137
ABD  4.947 4366 9918 4.400 8.512 3.202 1.827 29.798
ACD  3.655 3.400 5.842 5306 4.728 2.941 1.044 26.450
BCD  3.500 3.229 18.866 4.523 18.844 0.232 2.574 12.522
ABCD 5.868 5.169 6.059 4.349 3.337 2.129 0.963 24.027

3 iTie
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(support vector machine, SVM) 2310 Fiigfr
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