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Abstract: Objective To study the content change of six main active ingredients (orange diclofenac, rubrofusarin-6-O-B-D-
gentiobioside, emodin, stilbene glucoside, nuciferine, and quercetin) in the aqueous extract under different compatibility conditions of
Compound Xuezhining (CX), using Kohonen maps model for data analysis of traditional Chinese medicine with obvious change in
content, to further explore how the compatibility of TCM affect the dissolution characteristic of ingredient. Methods Through
different combinations of different herbs in CX, the solubility of the six active ingredients was investigated by UPLC method before
and after different compatibility modes; Analyzed the data and chosen Nelumbinis Folium which has significant quantity changes after
compatibility as the object of research. The impacts of different compatibility modes on seven chemical compositions of Nelumbinis
Folium were analyzed by supervised Kohonen maps model. Results The content change of six active ingredients after compatibility
were different: the contents of nuciferine, orange diclofenac and emodin were mainly decreased, the content of stilbene glucoside was
decreased, the content of quercetin was increased, and the content of rubrofusarin-6-O-p-D-gentiobioside showed no obvious
regularity; When combined with Fructus Crataegi Pinnatifidae, seven chemical constituents in Nelumbinis Folium changed greatly
and most of which were positively affected. Conclusion The effects of different compatibility modes on the solubility of active
components are different in Chinese herbal formulae CX, and the content of chemical constituents in Nelumbinis Folium are more
influential when combined with Fructus Crataegi Pinnatifidae.
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B, iy A 4 kG IRR R 3 120151
BeAn R, BAVEMATS Wiz Tk, &H
F 1 Jops i BT S v A ot e s b B P e T
MG TEHRK, AT Z B2 ATE g
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Wi 25 AE AR N ORISR AR B it — PR 5T
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JEFRbRI A B AT 5, IR AT 1 14
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Waters Acquity UPLC™ # & S0 (i 4%, 28
Waters A7) ; KDM ZR EHAE, HEHN 1000
mL, IAREEIAAE] ; TG16-WS & s iE
OBl KIDHACE LI A IR 2 7] BT125D
T2 —RF, 18 Sartorius A ; JA31002 H
TRV, B RATAESERAA.

YL GG 1D D9 )1 far 46+ 250
A EBR AR, HIFE S Gl D i G2
RO s =l R0 W 3 22 BT & = S 4817
G R R 29 K R 5 70 Al A L
1 Crataegus pinnatifida Bge. WHR3E. ¥ Nelumbo

R, BIFFE CREZH) 2015 FERURE o a7 5
2,3,5,4"- DUk =5 2.05-2-0-p-D-71 % B (FifR —
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o a2 R e B TR, R E =98%, ik
4> B N 111566-2000703 . 110844-200606
111900-201202. 110756-2001110. 140506; ZL4k%
F-6-0-B-D-Jp I —FE X:F HE iy CRRTFR 40 Wi A 2 - e H
THETE), L5 oM 110534, hiEAEMREER A,
JREI L =98%. HEE, ks, SE[H Sigma Afl;
IR, fakal, Rt Anl; 280K,
J B IREE A R A A
2 FESH#R
2.1 AEEH

Acquity UPLC BEH shield RP;s ffiiF: (100
mmX2.1 mm, 1.7 um, Waters BHEHRAFD, i
BNAE A EE-0.1% FH B ZK I BB BE B : 0~9 min,
10%~35%HE; 9~12 min, 35%~40%H %, 12~
40 min, 40%~90%F ; 40~45 min, 90%~10%
HEE; R 3 pls; AFRUE 0.2 mL/min; AR
45 C; KiK. 1,=270 nm (FHA8), 1,=320
nm (ZERLGHE), 13=277 nm (A4ER-H_
WEE), 2,=360 nm (M &), 15=286 nm (P&
WIHZE), A=254 nm (KFEF). LZEETMET
FEM SN KA TG, 78 280 nm %4+ F
BRI T T, ka1 s
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Fig. 1 Mixed reference substance (A) and CX sample (B)
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I3 MBI R R AR R
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W6, & “2.17 DTG R, &R i
HIRE RSD $5<<3%, KM ZTEERMERL.
243 FaEMEEE BC2.2” HHA AT, EiR
WE, 1% “2.17 TS FA 0T 04 2, 4. 8. 12,
24 h 5, & Ao ERIAN RSD 3)<3%, FHIHER
MBI TRAE 24 h NERSE -

2.5 HHMRKEHIER

HHZGREEORIE, BT TR A
A, KON . 2 Ak R rhas 77 i FH B0
T O B B B RO, HET, Mk
SR A A BRI T A AR AL, O T2
AW K BEIX — ] R kT . 52 MWK B0 A
Ft 2T BCATL TS S I 25 FE AR 1 S 24537 51 2%
R RIKESA TR FEH . ARSI AT T4
PR BIRAGET, 1 e & AR IEBOK 2T T

IR TS ZM I K B b AT 7 B LU
SCISFRER A HTE S, i, 1A% 6.0 g,
SR 120 mL 4K (BJ7MlET 8 &K
[FIAFEE 2 h, JEit, WS 4 SREGMBOKE, B2
MPATHI 3 40, 4 WREAHRIE K 25 545 5 0
x1.

®1 HHRHARKEER n=3)
Table 1 Results of water absorption of herbs (n = 3)

Fay vy Piii/g  #BH6L WRKE/mL  RSD/%
¥ 6 iy 18 33
il 6 Ui 17 43
fip et 6 u+ 16 3.5
Ll 6 R 9 4.6

7 MG T BR 24 [ 2 M AT 7 X3k 15 B
WA (DL FHTES (2. i (HD. Wi (S).
WHTF-HEE S JZ). RBEF-fi (JHD. Yl
T-lE S, HEE S-f e (ZHD . i E -
i (ZS). fpt-1AE (HS). ¥ -l 1 13-
faftt (JZHD PRIl 5 - 1A (JZS). R
F-farit-thAs (JHS) . HMe & - it- 1L A (ZHS).
B - T 1 - -1 A (JZHS) . %18 4 k24
IR R 7K B 2 88 2 5 T E 75 &% 240 1) SE s A
&, EHSEPRIKE, SR bRk E.
YW PRI BT AR 20 R AN ER 2 foR, M1
T SEBRFTR 29 AA T2 120 mL, A 51256 WK &
F 52 ok BORUER -

®2 HMEMANKIERMKETEE n=3)
Table 2 Compatibility of herbs and amount of water added

in extraction process (n = 3)

BC AL Ykt /g TKE! ZiRE
T e HIE S fife bk mL mL
J 6 0 0 0 138 117
z 0 4 0 0 131 118
H 0 0 3 0 128 120
S 0 0 0o 2 123 118
1Z 6 4 0 0 149 116
JH 6 0 3 0 146 118
IS 6 0 0o 2 141 119
ZH 0 4 3 0 139 119
ZS 0 4 0o 2 134 119
HS 0 0 3 2 131 119
JZH 6 4 3 0 157 118
1ZS 6 4 0o 2 152 120
JHS 6 0 3 2 149 118
ZHS 0 4 3 2 142 120
JZHS 6 4 3 2 160 119

2.6 EFMBETEMAN 6 NMEMRSETHHE
N 25 51

S s T HRET . ST S, f A
4VRZGIRIR BN 6 1 4 13 1 2 (ERAE AR, IR
AFRBCA T A 2 P& A Rk E, =l
FERE 2 h, BESHREGR GEAE 120 mL, Jn/KiE
BHANE), BUFREEE I EERRE 1%, 12 000 r/min
20 10 min, HX_EiEIE 0.22 pm FLIERE, SR
AT CE I 1 S PR 1) £ I AR 7R B e o AT
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SR SR, BAR)s 27 MG T 6 Fim itk sy
R AR AN a5 LA P A P A P i
e, AR S R BEAR, H T E Sl
{5 2R LI H B AR R 200 =-
JERE TREH AR O AU MR R R AR

*3 BHMEMBIBESFMETS 6 MNEERSE (FER) K REER n=3)

Table 3 Contents of six active ingredients in herbs (peak area) of CX before and after compatibility and ¢ test results (n = 3)

LW

oy (IETTAR)

R TR LIGE PR R R WkxR  BEREER KEHR
Bk 0 0 65 043 0 560 205 15555
zZ 0 8 368 644 0 0 0 41 879
H 611 652 0 0 10 230 0 0
2WR% 2 0 5502 246" 57 884" 0 589 729 25 506"
JH 347 646" 0 8520 14 978 448 970" 0
IS 0 0 98 134" 0 620 328" 38217
ZH 304 227" 7207 470" 0 17 792 0 43 862
ZS 7 846 549" 0 0 0 49 038
HS 1089 464" 0 0 73 063" 0 0
3mkzy  JZH 199 427% 5634077 69 528 20 033" 500718 30 433"
1ZS 0 5358 833" 29 545" 0 493 670 15 075™
JHS 404 298" 0 44 065 17 794™ 391 697" 0
ZHS 491 058" 6290 158" 0 46 668" 0 33940
4WR%  JZHS 311 704 4622 004" 179 2477 14 682 330323 19 541"

BRSBTS 5 R IRZG AL TP<0.05

TP<0.01; I SR R BT MRS i P<0.01

"P <0.05 "P <001 vs the contents change of active ingredients before and after compatibility; “P < 0.01 vs the content change of emodin in

Polygonum multiflorum before and after compatibility
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Kohonen maps J&—Ff BT M N THZ
W2%, NFRA SOM W%, ‘B LMt
X Kohonen #4% T 1981 FHEH 1Y, FEALIE A
(E5 A0BE . B2 P8 S5 B AN FH AU 7K E
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RUST 2584 T B By B AT B 0, LAHAS 3
Be L J5 5 R AR B BRI . 5T HFRZ544
IEFRHR I N R E, BAREBEML %
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AL, GO RO EL] T LA % e R R, A
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KERPIBBWARE, AERAIZGER; HBuEH
R Lo BT SRR %, Bl G
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Wro SEERIEREBEME S A N ar i€ 33 ] v £ B B T 4k
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min FIREAIRE 74, 2 Rlbsid s 1~7, H
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HhHhgs . % Kohonen maps i AL S HCNM
2 RSP 6X6 (36 M TT) MIHET 200 KIS F
FHSREU) S 220347 Kohonen maps #7144 22,
X F Kohonen A AR 73 47 B A% fr I H 254022 1 53
=2 P LTS iy = Wl N ) M SR = 95 Y R [ R
RUE 4 Frm. it REa sy 3L 74, ANFRC
75 O B AR R AN . lan, TRy
1 CHiM58), FR 2 HS. HZS $448 A 5 A1 4
K, o HS FCAAEIAE AT SN s HI.
HZ. HIZ. HIS. JZHS Hff HAEAE TR, HH
770 HZ W msc e ik, S561E S
B A ARG i B M R, LR T 1 2 0 17
s, LA A TR .

{5 FH Kohonen A H 4B 4 2 7~ FC ARG £ 1 H 2% 1%
SyiIsem, UL HI. HS AEIRCEER a2 fis
(AR BOARTT T ARSI AT ESR 4 & FRD.
Ff SR B P RS B 1. 3 44 5. 6 BUE{E

*4 JEMFBNTREMRHEAEMRSTHI Kohonen 1 EE
Table 4 Kohonen weight value of characteristic components
in Nelumbinis Folium under different compatibility methods

Kohonen X # {H

s
H H] Hz HS HIZ HIS HZS JZHS

1 0.33 0.22 0.09 098 0.15 027 036 0.12
2 0.08 040 036 0.09 053 0.00 0.13 0.51
3 0.66 041 075 096 058 043 0.00 0.74
4 0.78 030 0.61 0.76 033 025 058 0.04
5 0.64 0.17 0.07 0.00 029 027 077 047
6 043 020 046 093 0.08 0.00 056 0.17
7 0.25 026 0.12 095 0.14 022 052 0.14
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Fig. 2 Effect of compatibility on Kohonen weight value

variations of components in Nelumbinis Folium
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