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Abstract: Objective To establish a comprehensive quality evaluation method for different origins of total flavonoids of Desmodium
microphyllum (DMTF) by integrating QAMS, chemical pattern recognition and weighted TOPSIS, and to preliminarily explore its anti-
inflammatory activity. Methods Using a Thermo Cis chromatographic column (250 mm x 4.6 mm, 5 pm), the mobile phase was
acetonitrile-0.1% formic acid with a gradient elution, with a volume flow rate of 0.8 mL-min!, a column temperature of 20 °C, and a
detection wavelength of 300 and 350 nm. Using isoorientin as the internal standard and establishing its relative correction factor with
schaftoside, orientin, isoschaftoside, and luteolin. The content of the analyte components was determined, and the content of these five
components in DMTF was determined by the external standard method (ESM), and the differences between the two methods were
compared to verify the accuracy and reliability of the QAMS method. Combined with chemical pattern recognition and TOPSIS
analysis, the quality differences of DMTF from different origins were evaluated. The effect of drug-containing serum collected from
rats after intragastric administration of the clinical equivalent dose of DMTF on the release of interleukin (IL)-1p and IL-6 by
lipopolysaccharide (LPS, 1 pg-mL™')-induced macrophages (RAW264.7) was observed by enzyme-linked immunosorbent assay
(ELISA). Results Using isoorientin as the internal standard, the relative correction factors of schaftoside, orientin, isoschaftoside,
and luteolin were 1.498, 1.050, 1.522, 0.653, respectively. The linear relationship of the five components was good (7 > 0.999 0). There
was no significant difference between the QAMS method and the ESM results. The chemical pattern recognition method classified 10
batches of samples into two categories, and orientin, isoorientin, schaftoside, and isoschaftoside were the main differential components
affecting the quality of DMTF. The weighted TOPSIS method showed that the euclidean proximity degree of the 10 batches of DMTF
was 0.123 3—0.952 0, suggesting that there were certain differences in the samples from different origins, and the ranking and
classification of quality were basically consistent with the clustering results of chemical pattern recognition. The anti-inflammatory
activity evaluation results showed that compared with the control group (10% FBS), the IL-1f and IL-6 levels in the model group were
significantly increased (P < 0.01); compared with the model group, both the 10% drug-containing serum group and the positive drug
group (1 ug'mL™' LPS + 10 pg-mL™! dexamethasone) could significantly reduce the levels of IL-1p and IL-6 (P < 0.01). Conclusion
The QAMS combined with chemical pattern recognition and weighted TOPSIS method can be used to evaluate the quality differences
of DMTF from different origins; DMTF has good in vitro anti-inflammatory activity, providing a reference for the improvement of the
quality standard of D. microphyllum.

Key words: Desmodium microphyllum (Thunb.) DC.; total flavonoids; QAMS; chemical pattern recognition; weighted TOPSIS; anti-

inflammatory activity; orientin; isoorientin; schaftoside; isoschaftoside
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10mL, FREFE, @HEEE, H 50% B 2 ik
KB E, 4 0.22 um MALIEREE, BIf3 5
B
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1-schaftoside; 2-isoorientin; 3-orientin; 4-isoschaftoside; 5-luteolin.
1 RAaxRa&E (A) FEEm S1 (B) i&i&HE HPLC
Fig.1 HPLC chromatogram of mixed reference substance
(A) and sample S1 (B) solution
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LEMETEH 0.010 2~0.104 9 mg'mL™!; FErHEF v=
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0.644 8 mgmL™'; ZIEAF Y=34 434 X+7.002, r=
0.999 97, ZMETEH 0.038 0~0.482 4 mg'mL!; FE
WEESHF Y=23 548 X+1.081, r=0.999 89, 0.001 2~
0.0120mg'mL™"; KEHFZE Y=56777X—9.655, r=
0.999 83, £kl 0.003 0~0.031 1 mg'mL',
2.1.7 MEEEEEZE HUSLIRER, %K <2137
TR 7 & A, 7E “2.1.17 T %1
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AN SR A 2 T RAF
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PARCREINEC Y -Kribecg e i A 31 o ez < |
4 95.68%- 98.27% 96.37%- 90.50%. 99.23%, RSD
SN 2.37% 2.48%- 2.54%. 2.07%- 2.64%. W
T HERA P R AT
2111 AHXEIEFEF(HOTHER) KSR R2.1.6”
TN SR A B EOE R, % “2.1.17 TR ik
KR, URZERTH AN S, THE AN 4 Fhk
S f, EER IR 1. £ 19 RSD {EHI/NT 3.0%,
NEESLI AT T E E ST

F=(CrX A)(Cs X Ai)
Ci AP L, A ARG, Co ISR
BE, As AN SIETmAR
2.1.12 SRS ARSI S 54X s S i+
XTI, B “2.1.47 TURVR-A6 RS IATR, 1EH
Agilent 1260 BUF1 Waters €2695 %! HPLC (i3 f
Thermo Cig. SHIMADZU shim-pack VP-ODS. Waters
HSS T3 (Ui AEERE, THEE I £ S5 R WK 2, A
ARy fAERI RSD<5%, HATHAFrIE M.

F 1 RS HENRIEEF

Table 1 Relative correction factors of each component

e T
HhEE AR E  REMEE AKBREER

1 1.490 1.040  1.507 0.687

2 1.478 1.047  1.519 0.655

3 1.484 1.048  1.511 0.647

4 1.492 1.052  1.505 0.639

5 1.495 1.032  1.505 0.639

6 1.547 1.079  1.588 0.651
THE 1.498 1.050 1.522 0.653
RSD/%  1.67 1.54 2.12 2.73

2.1.13  EifgEEAL BUC2.1.47 T RIR A IR
WOE R, /Ao “2.1.127 Wi N AR SR F
A I 5 8 A € 1 U R B AP ), R FH AR B T ) 22
1%, THE NS 520 8 5 A 4 AR ) i g
AR ORI TH] CAD B, THE SR WK 3. AR
Iyt WEhE/N (RSD<<5.0%) , W HEHATHERfENL .
At=tilts
i RS A R BRI 18], 2 9 P9 S B I 1]

T2 TEHLEE. BILHEX R

Table 2 Effects of different instruments and chromatographic columns on f

- - /
fus Gt HOET RN REGHT  AREER
Agilent 1260 Thermo Cis 1.492 1.052 1.505 0.639
SHIMADZU shim-pack VP-ODS 1.501 1.043 1.522 0.637
Waters HSS T3 1.501 1.053 1.513 0.639
Waters €2695 Thermo Cis 1.535 0.982 1.608 0.658
SHIMADZU shim-pack VP-ODS 1.557 1.083 1.615 0.710
Waters HSS T3 1.460 1.075 1.613 0.672
A 1.517 1.048 1.563 0.659
RSD/% 2.40 3.42 3.49 4.31
*3 TERERNZHT At ERIF T
Table 3 Influence of different factors on relative retention time of each component
_— R At/min
bt Rt HPET ZNH SEBEE AR
Agilent 1260 Thermo Cis 0.954 1.113 1.147 3.087
SHIMADZU shim-pack VP-ODS 0.946 1.088 1.170 2.881
Waters: HSS T3 0.952 1.060 1.160 2.999
Waters €2695 Thermo Cis 0.951 1.106 1.121 3.085
SHIMADZU shim-pack VP-ODS 0.951 1.077 1.150 2.893
Waters: HSS T3 0.950 1.090 1.143 2.886
P ME 0.951 1.086 1.154 2.949
RSD/% 0.27 1.77 1.45 3.34
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2.1.14 QAMS 54Mgrik (ESM) JllE  HL S1~
S10 KE Sy, % “2.1.27 A “2.1.37 TN J7 v &t
AR, H% “2.1.17 TR Gk SR I . 4y
AR QAMS H1 ESM MI5E 5 sl 73 1 JoT 5253 25

BHER 4 AT5N, 2 MomEIS 2 s, 2i%iEy . H
B PSR R B R T B B AR R ZE A /N T
5.0%, FWEILH QAMS Jrikuerfn &g, &EHT
DMTF )5 &l .

x4 BROSENELER

Table 4 Content determination results of each component

SR/ (mgg ")

H T (mg-g ) ZEEH (mg-g™)

TR M (mg-g )

ARJBEE/(mg-g™)

it ESM ESM QAMS ESM QAMS ESM QAMS ESM QAMS
S1 30.296 3.817 3.780 17.217 16.932 0.388 0.374 1.203 1.207
S2 12.045 2.544 2.519 10.216 10.047 0.216 0.209 0.767 0.770
S3 20.892 2.372 2.349 14.389 14.151 0.195 0.188 0.280 0.280
S4 22.341 2.885 2.857 15.769 15.508 0.252 0.243 0.506 0.508
S5 16.735 3.260 3.228 10.528 10.354 0.351 0.338 1.126 1.130
S6 19.354 3.240 3.208 11.299 11.112 0.266 0.257 1.332 1.337
S7 30.171 3.003 2.973 18.178 17.877 0.304 0.293 0.518 0.520
S8 3.020 1.018 1.008 2.277 2.240 0.061 0.059 0.727 0.730
S9 10.053 1.681 1.665 5.585 5.493 0.106 0.102 0.867 0.870
S10 7.901 1.329 1.316 5.042 4.958 0.109 0.105 0.685 0.687

22 HFEIRAERR N )

221 FREISHT (HCA)  LL QAMS i1y ) A\

R LR, IEH SIMCA 14.1 31T HCA, g o (\:_Sé;sg:msz"ss sl
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gkl 2 2K SEI2EN S1~S7, SEIIZEN S8~
S10. HERAE A Ha LI —ER S EER.

i

25

[
(=)

SFITRR IR ER B
&

—_
(=]
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A — —
S8 S9 S10 S3 S4 S7 SlI S2 S5 S6
& 2 10 it DMTF 89 HCA &

Fig.2 HCA diagram of ten batches of DMTF

222 ERSOH (PCA) ¥ QAMS HEHEIK &
EHIE S SIMCA 14.1 ¥4, ##47 PCA (K 3) .
SR EBEMEGTEE RE N 0.975, BIEITRMFE%L
(0® 70832, #>0.5, KR LR E.
FERRECH 2 MRS, 10 i DMTF #4059 2 4.

S8~S10 F A/ A EME HlI ¥ 47 P51, S1~S7 FeAS)

Ste _
N5 -y

'S 6 -4 2 0 2 4 6
t[1]

E 3 10 #t DMTF &) PCA 557 &
Fig. 3 PCA score plot of ten batches of DMTF

i TR E . 5 HCA 455 %, HIIARRE
7= H DMTF 65255 8 A E — 8 Xl

2.2.3 IR w AN Z -5 53 B (OPLS-DA)
¥ QAMS EIHH B S 28R F A SIMCA 14.1 &
-, %57 OPLS-DA #E71, LI 4, @2

2 ™
= ®s1 “IS6\
2, =S5V eso
& _s7 = S10® =S8
g-! Tesals2n
X =83/
I N
—4 . : . , - . - ) . . - . - . -
- -6 -4 =2 0 2 4 6
1.003*[1]
4 10 #t DMTF Y OPLS-DA 54 E

Fig.4 OPLS-DA score diagram of 10 batches of DMTF
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Table 5 Normalization results

Gity  BEMMEY AR RN REMET O ARER
S1 1.0000 1.0000 09396 1.000 0 0.8770
S2 0.5451 03309 04993 04762 0463 6
S3 04838  0.6552 0.7617 0409 5 0.0000
S4 06670  0.7084 08485 0.584 1 02157
S5 0.8009 05028 0.5189 0.8857 0.8042
S6 07937 05988  0.5674 0.628 6 1.0000
S7 0.7089 09954 1.0000 0.7429 02271
S8 0.0000  0.0000  0.0000 0.000 0 04257
S9 02370 02578 0.2080 0.136 5 0.5582
S10  0.1111 0.1789  0.1738 0.146 0 03851

®6 IMBORKIEMER

Table 6 Results of weighted decision matrix

Gy AT REreH AR REMETH  OARER
S1 1.043 6 1.0681  1.0263 1.0338 0.6252
S2 05689 03534 05454 04923 03305
S3 05049 06999 08320 04233 0.0000
S4 0.696 1 0.7566  0.9268 0.603 8 0.1538
S5 0.8358 05371 0.5668 09156 0.5733
S6 0.828 3 06396  0.6197 0.649 8 0.7129
S7 0.7398 1.0632  1.0923 0.7679 0.1619
S8 0.0000  0.0000  0.0000 0.0000 03035
S9 02474 02754 02272 0.1411 03979
S10  0.1160  0.1911  0.1899 0.1510 0.2745

#&7 DMTF REITMER
Table 7 Quality evaluation results of DMTF

Une Di* Di~ Ci H7
S1 0.109 7 2.177 8 0.9520 1
S2 1.2144 1.047 6 0.463 1 7
S3 1.172 4 1.2713 0.5202 6
S4 0.8617 1.5180 0.6379 5
S5 0.796 7 1.573 3 0.663 8 4
S6 0.775 1 1.5523 0.667 0 3
S7 0.683 1 1.867 3 0.7322 2
S8 2.158 6 0.303 5 0.1233 10
S9 1.704 9 0.605 7 0.262 1 8
S10 1.848 1 0.429 1 0.188 4 9
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