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Q-marker Prediction Analysis of Anemarrhenae Rhizoma Based on Fingerprint and Network Pharmacology

CHANG Xinxin!, CHEN Xiangming!, LI Qian', CUI Wenhua', XUE Zijing!, XU Qing', ZHENG Yuguang?,
SONG Junnal*(l.College of Pharmacy, Hebei Traditional Chinese Medicine Processing Technology Innovation Center, Hebei

University of Chinese Medicine, Shijiazhuang 050200, China; 2.Hebei Chemical and Pharmaceutical College, Shijiazhuang
050026, China)

ABSTRACT: OBJECTIVE To analyze the quality differences of Anemarrhenae Rhizoma from different areas based on the
fingerprint and chemometrics, according to the theoretical basis of the quality marker(Q-Marker) of traditional Chinese medicine,
and further combined with network pharmacology, the preliminary prediction analysis of the Q-Marker of Anemarrhenae
Rhizoma decoction. METHODS HPLC was used to establish the fingerprints of 20 batches of Anemarrhenae Rhizoma from 6
areas and evaluate their similarity. At the same time, hierarchical cluster analysis(HCA), principal component analysis(PCA) and
orthogonal partial least squares discriminant analysis(OPLS-DA) were used to screen the main difference components between
the groups. Based on the “five principles” of Q-Marker, analyze the different components, and further through the network
pharmacology to screen the relevant targets and pathways of the ingredients of Anemarrhenae Rhizoma, construct a
“component-target-pathway” network diagram, and predict Anemarrhenae Rhizoma Q-Marker. RESULTS The fingerprint of
20 batches of Anemarrhenae Rhizoma materials were established, 10 common peaks were calibrated, and 7 common peaks were
identified, namely, neomangiferin, mangiferin, isomangiferin, timosaponin BII, timosaponin BIII, timosaponin I, timosaponin
Alll. Their similarity was >0.934. Twenty batches of samples were clustered into two groups by HCA, PCA and OPLS-DA.
Hebei and Inner Mongolia as one category. Shaanxi, Anhui, Shanxi and Shandong as one category. The OPLS-DA screened out
neomangiferin, mangiferin, timosaponin AlIl as the main marker components for the differences of Anemarrhenae Rhizoma.
Using network pharmacology analysis to predict that mangiferin, timosaponin BII, timosaponin AIll may regulate neural activity

EEWMB: HRARE =L TH (81803762); L4 H AR IL & Wi H (H2022423317); WML MK & 4 05 AU A A LRt X5 B
(SLRC2019044); b4 w2 WA B BT H (A201901037); b H BE 2 B KA A= B b I 25500 H (202114432146)
1EEEN: H&EE, &, it E-mail: 949049932@qq.com BEEE REW, @, wit, mlEdR E-mail: junnasong@163.com
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ligand-receptor interactions, gap junctions, calcium signaling pathway, cAMP signaling pathway, and cGMP-PKG signaling
pathway through NFKB1, TNF, PPP1CC, IL1B, ATP1A3, ATP1A2, ATP1A1 and other targets, played a role in the treatment of
neurological diseases, cardiovascular, cerebrovascular diseases and cancer. Combined with Q-Marker theoretical analysis,

mangiferin, timosaponin BII, timosaponin AIIl could be used as potential Q-Markers in Anemarrhenae Rhizoma.
CONCLUSION The established fingerprint of Anemarrhenae Rhizoma can directly reflect the chemical composition

information of Anemarrhenaec Rhizoma from different areas. Combining with network pharmacology, the three chemical
components of mangiferin, timosaponin BII, timosaponin AIIIl can be used as the Q-Marker of Anemarrhenae Rhizoma.

KEYWORDS: Anemarrhenae Rhizoma; quality marker(Q-marker); fingerprints; multi-components determination; network

pharmacology; mangiferin; timosaponin BII; timosaponin AIIl
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InertSustain Cs {4 7%41(250 mm»4.6 mm, 5 pm);
ME204E #1J7 53 Z — L KF- . SQP RIHL F43-#7
K- (f5 [ Sartorius A H)); Milli-Q #B4/KHLEE E
Millipore 23 l); JP-060S F#7 H i Pe AL (BRYII 5
THUER A ABRAH]),
1.2 245 5E00

BT RATAIE S . 19072315; SR =98%).
RO 19040123; F1E=98%). Tt
5. 190729055 = 98%). FILk T BIEL S -
210120105 %8 =98%) . HILERFT BIIGEHL S .
19052209 ; % i =96%) . HIEF AT (45 .
20052405 ; & =98%) . FEEE T AL S .
19040108 ; 7 1 = 98%) % A g k) A Al A1 2 LA
AEVFHCARA R, HESETER) . CIE(EIER)
B [ FEBR G RBE ] s R (32 E ROE £ R
ONTD; 4K (SEE Millipore 23 7); HAtikH ok
IR GEETTREE M Ak 2= R A BR A R
L3 Z5#f

WCEE A TR P71l 20 HEAITE 2R R U ILER 1,
22y Al T 25 WP R 7 B AR T LA 2 e
HARHEYIAIE: Anemarrhena asphodeloides Bge.
T HRR R

R1 HEEERER

Tab. 1 Sources of Anemarrhenae Rhizoma

FEM GRS 7EHL FES S FEH
S1 TALARIER T S11 1P KRR
S2 WAL E 5 B S12 e PG 4iE 2
S3 TG AR E I S13 o 74 ik 22
S4 LR T X S14 LI5S
S5 WAL TR E 1 X S15 AERP N
S6 RN S16 NETEP NS
S7 RN S17 AEUpiN
S8 LM S18 IARMAE
S9 PNl S19 WA E
S10 P K [ S20 WA E

2 HEE54ER
2.1 A
F A5 InertSustain C15(250 mm*4.6 mm,

P E AR FH 22 2023 4F 3 A4 40 555 5



5um), FEIH R NE(A)-0.1%H R /K (B), ik
1.0 mL-min~!, #5320 °C, JFEEAF 10 uL, B
Ve (0~5 min, 5%—7% A; 5~12 min, 7%—15% A;
12~20 min, 15%—20% A; 20~23 min, 20%—23%
Aj; 23~36 min, 23% A; 36~40 min, 23%—29% A;
40~43 min, 29%—35% A; 43~51 min, 35%—46%
A; 51~60 min, 46%—95% A), M EE 70 C,
AR 90 °C, #HAUH 1.6 L-min~!,

2.2 IRA KRR SR A%

KEEPRBGE - /AT . 1R . et R AT A
KA BIL . FnRkg iy BIL, bkt 1, Jhkg
H ALY R S, L 70%C BERC A 1 mL & 55T
R 1.720mg. TR 0.008 mg. TR
0.100 mg . I+ H BI2.360mg . %I+k 2 AF
BII1 0.304 mg. BRI 0264 mg, FEEEH
Alll 0.434 mg FYTR AT IR SV T o
2.3 ML A

KPR SR 3 Fii)0.50 g, FHIEHIY
R, A 70%8% 20 mL, AEEHRE, # R
(360 W, 40 kHz) 30 min, Ji#%, FRFRE, F70%
ZEANER F AL, 13000 rmin (14 549xg) &0
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W P AR X 3 B B i) R AR X g T, &5 SR R A5 0
RSD<3%., Z553RM, 7 AR AL 7E 24 h INFaE
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24.1.3 HEMWRAE  PATPRE 6 3 HIEERE i (ST)
WA, 4% “2.37 WU Jr gl s sl s e, 4% “2.17
TR ST, DAAIEERE A BIDh S RE S, %%
7 A~ LAT W P AR B B )RR G D TR, 2551 i
NI RSD ¥4<3%, 25 SRFRWARTEE S ik EE M
R4t
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2.4.2  N[E] R 24 6 8 S0 R ST B M A 0
FRIN 20 HEENREZG A AL 4% “2.37 IR i AL B,
e 4217 WUR SRMHERE ST BT, 155 20 HERE S A0
K, A “theyEik g sUEE A UE TN RS
(2004 JROFRAE, LA ST FEM Gk EIfE IS IR, Rt
B %15 0.2 min, VCELEagEng, PO 8ok i
BEZGAO BRAR SR . FraE T 10 A, Tt
XFRE S, EER N 7 AN, A3 R e R AT (1
S, RETQ S FERTG T, HbE
B BIL(7 ), HEEEAT BI8 FU), FIbkE
19 S LA EE R AT ALLL(10 5 106), 20 HEA
BEZG B (1) F5 SC R 3 Kk RS SRS ILIET 1,

7

+ - i S —

0 - 870 1739 2609 3478 4348 5217 60.87
t/min

Bl 1 20 #it40 & 254 HPLC 4= & & 3% i & n B (S1~S20) &
xf B 4 S0 1 (R)

Fig. 1 HPLC fingerprints of 20 batches of Anemarrhenae
Rhizoma(S1-S20) and control fingerprints(R)

2:4.3  FELUENEALEES A 20 HEATEEZ R RE
i €07 ] 5 0 RS S B RS R A T AR AL E M o 5
YR IR 245 14 B (0 % LA ARLBE >0.934 , B B AN ) 7
Hhu )RR 261 SR AR, HoAA R — 2o,
RN 2,

|2 20 Hesm 2 A AR SO AR GLUE
Tab. 2 Similarity of 20 batches of Anemarrhenae Rhizoma

FEAh S5 HLLE ARE N2 FRLLE
Sl 0.993 S11 0.994
S2 0.997 S12 0.993
S3 0.998 S13 0.993
S4 0.934 S14 0.992
S5 0.935 S15 0.998
S6 0.990 S16 0.997
S7 0.984 S17 0.998
S8 0.990 S18 0.996
S9 0.992 S19 0.996
S10 0.993 S20 0.995

2.5  AR[EIFEHBATEEZG 6 22 500 e
251 ZPERFRLE H 70%OEEFR A X R
R B R R R IR, % “2.17 R4
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PEHREST BT, DGR AL S Py i B A b, DA
W BE MR AR BRI TR IR, A545 XoF Bl Ak v i
2, SRR 3, RS EWAE— WL HE AN
LMK R RIF(R*>0.999 0),

252 (UEHEERERE PRI (S DR,
Fio “2.37 WUF AL PREES, % 2.7 TR A%
SRR E , HELEVERE 6 IR, LISIRERETT BILY
SR S, SR IRE 7 AN TR, 25 R
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BN 2.15%, 1.24%, 2.20%, 2.57%, 2.65%, 2.59%,
1.34%, 25 RRM , K RRMEME 24 h WEREM R AT
254 HEMRE  CPATAREL 6 AR (ST)
WA, 4% “2.37 WU Jr gl s sl s, % “2.17
TR g 2 AR AT, e s 7 A IR g T
M, a7 AR RSD 430008 2.83%,
2.72%, 2.95%, 1.33%, 2.89%, 2.74%; 1.84%,
SRR, PSP E M R

2.5.5  IFEEIER IS A IRESERE 6 bk
i (SHIARZ 0.25 g, A HINA 5 AT 256 K A
B WA GRS, % 217 B |
R T, THRCE IR IR A5 BT
TERAT L TR SR AR TR B, FE)
AT BIL, AR FL, FRER T AL 7 20
(149 7 4 A [l iR 5 i & 99.37% , 100.97%
97.05%, 95.59%, 101.57%, 98.73%, 97.59%.
RSD 73514 1.87%, 1.96%, 1.75%, 1.04%, 2.46%,
2.94%, 2.77%, ZEFILFE 4.

R3 THEASHREGEE, HEFAFE, HXRK. ZAEEE

25.6 FEMEGENE B 20 HUAITEZ M, %
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1 BIL, FIBERAT BIL, FIEEREATL, FIEERAT AL
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2 mEmARAeEr

AT BIRA X IR 1-0es R 221 3-7
TS 7R AT BI; 8—AIEERE AT BIL; 9-AIEE AT 10-HIEEE
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Fig.2 HPLC chromatogram of Anemarrhenae Rhizoma
A-sample solution; B-mixed reference solution; I-neomangiferin;
2-mangiferin; 3—isomangiferin; 7-timosaponin BII; 8—timosaponin BIII;
9—timosaponin I; 10—timosaponin AIII.

2.6 bt

2.6.1 R253Mr(hierarchical cluster analysis, HCA)
JH SPSS 24.0 B AEXT 6 ASAN[R] 7 MR REAE it 04T 5
Z53 8T, LADUAE ) 10 A 06 14 e T AR Ry A8

Tab.3 Retention time, regression equation, correlation coefficients and linear ranges of 7 constituents

I % tr/min ELEYEE R? 2 MEE Il /mg- mL!
1 e R e 15.923 Y=1.562 6X+8.804 7 0.999 0 0.108~1.720
2 R 20.075 Y=1.568 6X+9.202 2 0.999 6 0.049~0.778
3 S 21.035 Y=1.745 7X+9.041 4 0.999 1 0.006~0.100
4 HIBE A BID 29.614 Y=1.679 7X+9.360 5 0.999 8 0.148~2.360
5 HIBE B BII 46.225 Y=1.814 3X+8.830 6 0.999 1 0.019~0.304
6 BRI I 51.027 Y=1.758 5X+9.852 7 0.999 1 0.017~0.264
7 LAY ATIL 57.457 Y=1.576 9X+9.852 7 0.999 0 0.013~0.434
-606 - Chin J Mod Appl Pharm, 2023 March, Vol.40 No.5 P E BN 224 2023 47 3 5 40 555 5 1



x4 WEERERSE

Tab. 4 Recovery test results of the samples

WgAR AR W ek PEE RSD)
51 mg mg mg % YR /% %
2.740 2.700 5341 96.33
g 2716 2.700 5.438 100.81
w2718 2.700 5.462 101.63
9937  1.87
£ 2703 2.700 5.395 99.70
W 9744 2.700 5.403 98.48
2.762 2.700 5.442 99.26
4.925 5.021 9.993 100.94
4.964 5.021 9.940 99.10
= 5.063 5.021 10.255 103.41
R 100.97 1.96
W 5105 5.021 10.283 103.13
5.134 5.021 10.182 100.54
5.182 5.021 10.137 98.69
0.299 0.305 0.589 95.08
w0265 0.305 0.540 96.72
w0301 0.305 0.600 98.03
97.05 1.75
£ 0312 0.305 0.612 98.36
T 0304 0.305 0.594 95.08
0.306 0.305 0.608 99.02
22156 21.030  42.153 95.09
B 21472 21.030 41464 95.06
Boo1444 21030 41432 95,05
Lz 95.59  1.04
o 21395 21030 41441 9532
BI 21506  21.030  42.030 97.59
21.031 21.030 | 41.094 95.40
0.765 0.703 1.482 101.99
o 0.834 0.703 1.562 103.56
B 0863 0.703 1.601 104.98
w 101.57  2.46
g 0884 0.703 1.594 101.00
BII  0.779 0.703 1.480 99.72
0.864 0.703 1.554 98.15
0.990 1.040 1.984 95.58
w106 1.040 2.102 100.19
B 1.03 1.040 2.043 97.40
98.73  2.94
2104 1.040 2.058 97.88
0 1.040 2.180 103.85
1.15 1.040 2.164 97.50
2.906 2.895 5.864 102.18
B 3.004 2.895 5.883 99.45
B o046 2.895 5.722 95.89
= 97.59  2.77
5 2899 2.895 5.651 95.06
Al 2.904 2.895 5.686 96.10
2.990 2.895 5.794 96.86
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Fig.3 Hierarchical cluster analysis of Anemarrhenae Rhizoma
2.6.2 AWM (principal component analysis,
PCA)  PCA 2 —MEZ b Ait ¥ ik, PCA
TEARERRZA5 YA -, B s AR 2 A
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RIS LA |, 2P R H] PCA XS HIBEZ5 44
AT th PCA BT, i 1 otk A
0.55, T 2 B TTHRAE 0.15, RATTHRA AR
0.70, TIIHE IS4 0%y 0.998, LI v gl 7 A
TR DXy BB o AN [) 7 b R 24 04 5 i B 8 0
T 2 ANXEL, Wb AEEE 25, P, %
B BEVE . WA RN—3, ZR4 HCA Fl PCA 4521,
7R AN [ 7 Ml 0 B2 B TR AL 2 13 Y i AP
W25, 48R UIE 4,

2.6.3  1EAS /N 3K 4341 (orthogonal partial
least squares discriminant analysis, OPLS-DA) &
SIS AN ) 7 My I RE [E] (1) 22 5% , R OPLS- DA
XA [ P s B RE G 2EA T 20 M o BT Sz OPLS- DA
RERIAY R2X=1, R2Y=0.993, 0*>=0.837. i OPLS-DA
1357 BT HI(EL 5), 20 HERTBERE & AT LLgE ol 2 28,
5 HCA J¢ PCA £53R—E(, UiHIAIR ™ HukI£EAL
G B ATAE 2 5 B B R A A EHE P (VIP)
A (A 6), 7E 0.95 Y85 X H] A, LEH VIP>1.0
WS UINE R 22 S AL W o B R . 2R
HIEERAR AU VIP {E20504 1.99, 1.70, 1.22,
Bi>1, PG, BBy, 2R AR AL
JEAN ] R ) 25 S AL S
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®"S MEHMT RS EE IR (n=3)

Tab.5 Contents of 7 constituents in Anemarrhenae Rhizoma(n=3) mg-g!
Gt TR TR SR BRI B AEERF BID BRI B AT JER
1 5.46 9.44 1.28 38.32 5.34 3.41 11.39 74.64
2 15.07 12.83 0.99 42.23 6.00 7.14 10.53 94.79
3 16.97 7.08 0.84 47.36 2.86 3.24 10.64 88.99
4 12.43 17.77 1.50 41.04 2.06 1.94 5.09 81.83
5 12.38 17.85 1.52 40.87 2.03 1.98 5.15 81.78
6 19.78 2.05 0.57 40.96 1.04 2.14 0.91 67.45
7 23.33 2.82 0.50 41.46 1.01 2.08 0.54 71.74
8 19.45 2.04 0.41 39.03 1.33 1.66 2.18 66.10
9 18.00 4.71 0.82 41.28 0.98 2.21 4.34 72.34
10 16.36 5.19 0.79 40.47 1.07 2.13 7.14 73.15
11 16.30 4.00 0.71 40.30 1.01 2.01 3.96 68.29
12 17.47 2.94 0.67 41.14 1.09 1.88 1.84 67.03
13 17.12 2.56 0.67 40.80 1.00 2.28 1.36 65.79
14 17.92 2.95 0.60 41.39 1.21 1.99 1.88 67.94
15 8.27 12.40 1.25 42.50 3.27 3.71 7.98 79.38
16 8.20 12.54 1.27 41.90 3.45 3.46 791 78.73
17 8.22 12.41 1.21 42.21 3.47 3.52 8.09 79.13
18 16.41 535 0.61 38.83 1.49 1.87 10.16 74.72
19 16.03 5.09 0.67 38.71 1.30 1.86 10.09 73.75
20 16.32 5.33 0.66 38.93 1.64 1.90 10:20 74.98
A
A 400 -
5l 300 -
S19
200} s2qww
2T vS9 =) 10(()) i wsio
1k vsil| g N Sagy 12 Fo88
= S10% ¥ oys § —100- s14 v S13
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9 ¥s18 —400 -
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| 6 4. .20 2 4 6 B 5 [ H %0 & # & OPLS-DA %4 H

{11
Bl 4 T - H B 20 E Ra aAT

Fig. 4 Principal component analysis of Anemarrhenae
Rhizoma from different habitats
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Fig.5 OPLS-DA scores of Anemarrhenae Rhizoma samples
from different habitats
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