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Analysis on selective extraction effect of six various cyclodextrins on components
in Chinese patent medicine Compound Xuezhining
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Abstract: Objective To analyze the selective extraction effect of six various cyclodextrins (a-cyclodextrin, B-cyclodextrin,
methylated-B-cyclodextrin, hydroxypropyl-B-cyclodextrin, sulfobutyl ether-pB-cyclodextrin, and carboxymethyl-fB-cyclodextrin) on
components in Chinese patent medicine Compound Xuezhining (XZN), and to establish functional equation of selective extraction
effect of cyclodextrin on different chemical ingredients. Methods The chemical ingredients in each cyclodextrin extract of XZN were
detected by ultrahigh-performance liquid chromatography (UPLC) fingerprints, principal component analysis (PCA) was employed to
analyze the peak areas of known chemical ingredients in all samples. The structural parameters of the known components in XZN were
calculated and inquired using computer aided analysis to analyze the selective extraction effect of various cyclodextrins on
components. 1stOpt prol.5 was applied to establish functional equation of selective extraction effect of cyclodextrin on chemical
ingredients with different structures. Results Different extracts of XZN were distinguished effectively via PCA, and most
discriminant variables for different extraction methods were obtained simultaneously. Various cyclodextrins have similar trends of
selective extraction effect on components, and have different extraction effects for molecule with different properties. The functional
equation between the extraction capacity of various cyclodextrins and the structural properties of the constituents was established, and
the correlation coefficient is good (» > 0.86). Conclusion Different types of cyclodextrins have a selective extraction effect on the
compound in XZN, which provides a theoretical basis for the selection and application of cyclodextrin and its derivatives in traditional

Chinese medicine.
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Table 1 Structural parameters of known components in XZN

53 |5y Amftktios AReAiE ABE% PSA Vy(emmol)  pk,
2 R 0 3 3 21.70 256.7 7.87
7 TR 7 9 16 160.07 255.0 8.95
8  torachrysone tetraglucoside 14 24 38 383.36 523.3 7.29

10  RHTH B, 14 25 39 383.36 519.5 6.50
11 H’PHTFHEC, 14 25 39 383.36 519.5 6.81
12 AHREFR-6-O-p-D- L IH M F 8 15 23 234.29 352.7 6.50
13 RFE 6 10 16 166.14 253.1 6.50
14 &2 8 12 20 206.60 247.1 6.84
16 FEHE I E-6-0-B-D-H Hi HEEF 6 12 18 192.44 307.2 5.82
23 REBERE 5 12 17 181.44 332.8 6.05
25 HEkE 5 7 12 127.45 167.9 6.90
27 WU e R 1 7 8 91.29 269.7 6.87
28 BRI 3 7 10 113.29 218.6 6.22
30 HiE GREIEERD 2 5 7 83.83 196.2 6.49
31 KER 3 6 9 111.90 168.4 3.17
33 KM 2 4 6 74.60 172.2 6.63
34 KE#E 3 5 8 94.83 170.6 6.39
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Fig. 2 PCA biplot of XZN samples by different extraction methods

24 ETHFEREAEANAE CD XILAET K 7%
FEMREUER o4
Sia Tt R B T T BO AL A T

O E MR 5 R IEZ 4. KA ChemBioDraw
Ultra 13.0 FAFEEAUTH SRR F 4R 0 501 B 1 3 T
B PSA) U, ARFEK AT HIMRME (tPSA KU
MR ): SR ACD/Labs 6.00 # 1 Chem Sketch
BEHUB I B 1y B BEJRAR AR (V) IR %A
T (25 CRIZRTERE) 1 pK, &Y, Rk
A I ARF S R SRS (pK, W B IEF i/ IME,
RFHIRELM); X PubChem database 5115 3
B B M A B R RS S 32 R Y, WIIn AR
KT RERERE . MRS ERSERILE 1.

AR (D R IR T & 842 AR CD A
EIRIUE R RO K, b A g5 4 wadd
HAREAE CD $RIUR 5% Gk B rh % B o) 1 U
AL, THEERWE 2 P, o fEBug K R m
RF 1% CD RZ 8 B HE B E F ot .

FAT PEBIE A 2R = (A s — A )/ A e (D

HR A MG T B0 45 TS R R 24005 17 F2 X

WK HIBon R, WK 3 For, B 3-A. By C.
D AR A B, tPSAL Vi pK, fH 5
PR R E A, HoA il T e B A
FTUABE 3-D s, ZRNE RS RE 51
B KRWEYK R B 3 W VEEEH, A
CD S I AR T2 A3 PR PR B S A K ], X%
ANFE 2 TR ECRE IR . Bl & B T T R
SERHONZ . WK, RBER, CD IFREL
TER 2059 %; CD X SRR 185 I $E AR
%R, MRS REGEsS, CD AIHEEAE A
P RIS
2.5 CD AR5 HORR B A R B L

N TR T A B S5 R SRR CD ()3 Bk

PFEHUIAT T B RO R, ”‘“@ﬁi’i%ﬁi"ﬂ@%
PR PSAL Vi pKa 00N Xiv Xov Xav Xys

%ﬁb@mWM5ﬁ#ﬂ§&@m@ﬁ\ﬁiﬁ%
PR (YD), BN CD SFAS[FE G5 M 43 3k 428 1k 32
IWHRETE, RAERHYE CD $#EHHAF AR
(2), A A X ST, TS

W 3 fs, MEHRXERE ) BiEF (r=0.868 5),



¢ %% Chinese Traditional and Herbal Drugs 35 48 % %5 14 #§ 20177 A - 2861 *
%2 [MEETEHMARTRIREUIEKER
Table 2 Growth rate of extraction of known components in XZN
N A PR K %
U5 5 %ax
B-CD  o-CD  SBE-B-CD CM-p-CD Me-p-CD  HP-B-CD
2 fif PH- 5k 10.07 10.19 1.14 27.91 11.27 11.83
7 CIROIEE 2726 1546 16.69 26.32 9.61 6.90
8 torachrysone tetraglucoside 5.30 2.04 6.86 391 0.38 9.32
10 BT B, 1.51 0.52 -0.10 2.62 4.56 1.63
11 W1 C, -135  —0.30 1.10 —2.44 1.44 0.71
12 L1k R -6-0-B-D-Je B — WHFF 0.38 0.09 3.02 0.99 0.48 0.86
13 YeaH T —6.30 5.01 6.45 —-8.13 -5.77 10.34
14 e e 1.91 6.26 11.52 0.48 1.20 12.51
16 FEH LI EK-6-0-B-D-H % HEtF 1.81 1.04 2.07 2.93 -1.69 5.25
23 W 978  —2.70 2.17 —2.43 -0.42 -3.33
25 MR 9.02  10.75 10.48 -2.94 11.80 5.08
27 BRI P B 2 9.25 11.29 18.55 6.93 8.02 9.85
28 FETE 3.20 0.81 11.60 —-6.01 0.84 4.50
30 HEIMPER (REHBEED 24.87 6.77 6.11 4.78 18.94 16.28
31 KEEHR 1.55 5.51 3.61 -3.89 3.23 8.26
33 K 58.57  40.06 35.87 20.65 32.39 80.22
34 KR 3441 1821 34.40 8.16 31.62 25.40
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Fig.3 Scatter plot with natures of components and growth rate of extraction in XZN
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Table 3 Coefficients of CD selective extraction functional equations
E3 4 B-CD a-CD SBE-B-CD CM-p-CD Me-p-CD HP-B-CD

a —89.534 85 684.620 43 1623.842 33 —532.426 61 —515.277 46 1314.211 51
b —134.874 86 324.080 27 766.766 68 —257.362 04 —314.128 03 604.118 73
c 10.697 52 —27.946 74 —70.723 32 26.967 85 31.675 54 —57.343 23
d 3.693 09 —4.166 38 —7.062 21 0.927 80 1.401 66 —3.468 16
e —90.549 75 —133.389 64 —309.470 97 41.519 21 38.008 23 —284.706 45
f 5.692 81 —7.968 29 —20.224 35 6.758 50 8.912 67 —13.150 13
g 1.033 14 —0.290 71 —0.470 29 0.518 35 0.893 96 —0.285 32
h —16.165 30 —35.936 59 —84.336 88 12.525 10 8.543 08 —70.793 15
i —0.104 87 0.03122 0.048 14 —0.052 47 —0.092 10 0.034 26
J 1.926 40 3.01745 7.826 63 —1.498 69 —0.908 50 6.572 23
k —0.413 51 0.518 14 0.83598 —0.035 34 —0.145 46 0.528 53
/ —32.381 88 40.635 64 101.887 89 -35.273 71 —47.245 61 65.729 28
m —0.244 12 0.38778 0.998 20 —0.32192 —0.417 73 0.654 93
n 0.000 35 0.000 06 0.001 71 —0.000 30 0.001 39 —0.002 67
0 11.716 97 6.167 87 11.893 32 2.51707 2.337 80 14.568 51
r 0.9247 0.868 5 0.967 8 09715 0.969 9 0.8732
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