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Investigating variations in intrinsic relationship between different ratios of
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integrated with network pharmacology and chemometrics analysis
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Abstract: Objective This study investigates the intrinsic relationship of the optimal Huangqi (4stragali Radix, AR)-Dahuang (Rhei
Radix et Rhizoma, RRR) ratio. Methods The HPLC-PDA/ELSD method was used to establish the fingerprints of AR-RRR with
different ratios (1:1, 2:1, 3:1, 4:1, 5:1). Network pharmacology was used to find and calculate the normalized degree value of the
characteristic components of AR-RRR in the treatment of calcium and phosphorus metabolism disorders in chronic renal failure, and
the normalized peak area was weighted. Principal component analysis was employed to comprehensively evaluate both chemical
composition and pharmacodynamic effects. Results There were 19 common peaks (18 under PDA, five under ELSD, and four
overlapping peaks) in the fingerprints of AR-RRR with different ratios in 15 batches. Except for the similarity of 1:1 in ELSD, which
was at least 0.77, the similarity of the other matching fingerprints was greater than or equal to 0.96. Among the identified active

ingredients of AR-RRR, astragaloside IV had the highest degree value, followed by ononin, calycosin-7-O-B-D-glucopyranoside and
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emodin. Among the comprehensive evaluation scores of PCA with different ratios, AR-RRR had the highest score of 3:1 (0.764) and

the best quality. Conclusion The screening results of the optimal ratio of AR-RRR were consistent with the commonly used ratio of

AR-RRR in clinical prescriptions. This study could offer certain data references for clinical herbal medication dosage ratios and

combinations.

Key words: Astragali Radix; Rhei Radix et Rhizoma; HPLC; fingerprinting; network pharmacology; chemometrics; spectral effect

relationship; principal component analysis; astragaloside IV; ononin; calycosin-7-O-f-D-glucopyranoside; emodin
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MY 55 ¥ A. membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao TG4, K ANZRIK
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2, YRS (PEZH) 2020 SRS 2RI
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2 FAEEHR

2.1 AEfLEEE- KRR EEMRR

2.1.1 ik

(1) HPLC-PDA i 2% 00G-4753-E0 Luna
Omega 5 um PS Cis tilEAE (250 mm X 4.6 mm, 5
um); Kl 256 nm; JBHAHAN 2 E-0.2% F K
W, KRB EEVE AR T : 0~40 min, 0~8%ZM;
40~41 min, 8%~9%ZMiE; 41~46min, 9% M
46~47 min, 9%~10%ZME; 47~106 min, 10%~
17%Z.HE: 106~107 min, 17%~19%Z.fE: 107~
126 min, 19%~20%Z.fi; 126~148 min, 20%Z,
& 148~160 min, 20%~27%Z.Ji&: 160~175 min,
27%Z M 175~188 min, 27%~29%Z.Jf; 188~
208 min, 29%~30%ZJiE; 208~223 min, 30%~
42%. 1 223~233 min, 42%Z. )15 233~243 min,
42%~44% fiE; 243~245 min, 44%~52%7Z.fi;
245~255 min, 52%~60%ZJE; 255~~256 min,
60%~67% s #3330 °C; AR E 1.0 mL/min;
HEFEE 10 uL.

(2) HPLC-ELSD 3% % 4: 00G-4252-E0 Luna
5 um Cis i #E (250 mm X 4.6 mm, 5 um); i)
FHA CM-0.2% FRBRIK VT, R FH R FE LR AR 7 : 0~
6 min, 10%~18%Z.ff; 6~9 min, 18%~20%.fif
9~25 min, 20%~25%Z.fiE; 25~30 min, 25%~
31%Z0%: 30~34 min, 31%~33%Z M5 34~37
min, 33%ZfE: 37~45 min, 33%~37%ZfiE; 45~
50 min, 37%Z.JE; 50~55 min, 37%~43%Z.JE;
55~65min, 43%~95%ZME; 65~75min, 95%Z.
figs AR 30 C; MAFRE 1.0 mL/min; ERE R
BE 40 °C; 3455 6; #EFFE 20 uL.

2.1.2  IRANTHR SR ) A%

(1) HPLC-PDA A 0 R S ia b & TR
TR JLRR. BRRrEilEEiE . SRR
8-O-FI A . KHFR-8-O- A . B RKHER-
3-O-B-D-HiEHEH . KIEMW-8-O-H & FEH . FEK
R ORHER. KR, K. KEEFERE. K
W R -8-O-B-D-H w BEH . TERIEE IR 1 mg,
SMET 1 mL 2, MRS ES, BIA

50T A 24 o 43 T B 6o TR it i A5 165 158
18, 11. 41. 29. 46, 26, 50. 7. 8. 10. 25. 10
uL, BT F— 1 mL &4, MHEEREFEA,
43 IR B2 BRI /30 165, 158, 184 11,
41, 29. 46. 26, 50, 7. 8. 10. 25. 10 ug/mL [¥]
TR R HE R T R

(2) HPLC-ELSD JRB&XF R Shia il 4 ™
WAEH . SHEHE., MEREER. KR K.
KEZHF R IR 2mg, 29 E T 1 mL £,
I BRI E 2, RIS &0 B A2V 70 il B
B %F FR A% 45 2504 1104 150+ 120+ 120+ 150 pL,
BTFE— 1 mL &t MHEMREFTEE, e
IR A RBP4 A 500+ 2201 300+ 240, 240,
300 pg/mL [PTRA T R SR
2.1.3 AR EI S SRR, Eeit
HI-RKEAFMRL (R 1D I 5RE, BAEE
(1) o = [ 2 B 80 go FRRREN L —HEEIKH 80 g
M — KB 80 g, 4= HRFRHEZ IV 773253 )
BB BRYO, BUIIN 7 f5E/KIRVE 30 min, J5 R
& Lh, 3Bk, PO 6 f5E/KEIA 40 min, JEIT.
B I IERIERYEE 100 mL, RIS

®1 TRBEHEE-AR
Table 1 Different ratios of AR-RRR

FIG-RH HIR/g Ki/g | G- K3H 3HIK/g K¥/g

101 40 40 401 64 16
201 53 27 501 67 13
301 60 20

R 1 mL 2572 10 mL &4, INHEE
ERBHIEL, HE 30min, FHPENEEZIEL,
o). A 15 mL EO0E Y, 3000 r/min #O 5
min. H_EVEW, & 0.45 pm RLIERE, BT
HPLC-PDA i i 7K

AR HS B2 B 10 mL 2570 240 VR 2k,
FHK AT IE T BERIRARE 4 IR, R 40 mL, &
HIETEER, TR 05 4 I IR 40 mL,
FEEM, ETEWRZAET, REMREERE, %
% 5 mL =i, IWHEEZE, we, WERT
HPLC-ELSD s i 75 ¥
2.1.4 FEEEERLS  HUHPLC-PDA a5 A (%
BE-KTE 10D, % “2.1.1 (17 BN i hE
SEIERE 6 IR, FRREERE 10ul, id3% HPLC-PDA
PR LLP12 CRER-8-O-F & MtE) AR B i ]
FETBUAZIE, THEAG 8 HAA VAR T O B I 1] 1)
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RSD <<0.145%FIAHXS I HI AR 1) RSD<<0.508%, 4%
RIZA G 5 R AT

HY HPLC-ELSD i il G - K3 1 1 1),
FEIE €211 (207 TUN il Sk HE 82 6 IR,
UCHERE 20 uL, 3038 HPLC-ELSD @i &, DL E3 (#%
KR MRENRAERFAZSE, TEA &3
A5 W FH G B IS 1D ) RSD << 0.09 1% A1 AH ik g T 7
(1) RSD<<4.536%, &5 RFIZANAIEE B R UT
2.1.5 FarEtkits:  HUHPLC-PDA R 5 ial (3%
BE-RE 1D, %M “2.1.1 (17 TR @itk &,
3 A4 5 04 282 564, 846, 1128, 1410 min
MR VRBEREN E , 1058 HPLC-PDA 4i% &, LA P12CK
H-8-O-H A HEE ) BIOR BRI (R AT R N S,
THRAG 5 A W AH O OR B INF[AT I RSD<<0.145% A1
AR I T A RSD<<0.508%, 4% 53 B 1% i i v
WAE S IEE 1410 min NAZEVE R,

HU HPLC-ELSD i i il (B - K3 1 1 1),
FERE “2.1.1 ()7 TR ARE&AE, Tl 5 0.
6+ 8. 12, 18 h fKIHFEMIE, 1d3% HPLC-ELSD
Rk, DLE3 (BEREFER) [0 £ B A [ R T A5 A
Z M8, THEAS & LG WA X O] B I E ) RSD <
0.116%FIAH X W4 THI AR ) RSD<<4.767%, 45 .3 W%
PR AR ZIRCE 18 h WA EME R IT
2.1.6 BEEMHRE BRI —Z GIRE-KHE 1
D, % “2.1.3 (D7 BRI, 2l 6
{3 HPLC-PDA A fidl. %0 “2.1.1 (D7 TR
BRI 6 X, FUGHRE 10 L, 1l
HPLC-PDA {43 &, LA P12 CK 35 M-8-O-7 & M)
(P OR B B T R T AU 2 R, T A3 & AT VAR X
B IS E] ) RSD<<0.422% AR XTI TRIFR 1) RSD<
3.867%, ZERFI 1%k EE R

BRA]— 299 (R R-R3E 10 D, #1892.1.3(2)”
WU Tk, 41 3l #% 6 4y HPLC-ELSD ftif it
W R “2.1.1 ()7 TNt & TSR 6
R, BRHXRBEFE 20 uL, ids% HPLC-ELSD it . L
E3 CGHEHE) FIIREAR RGNS, TH5E
73 A W AR G R B I (] 11 RSD <<0.209% FHAH X &
AR RSD<4.916%, &M1% 7777 H AT
2.1.7  $RSUEE ST AR U PN A B
BE R R B, MR “2.1.3 7 30 T J7 v 4% B HPLC-
PDA R FIEH (S1~S3 BRI 10 1.
S4~S6 HEE-RFACLL 2 1 1. S7~S9 HTE- KM
tt 32 1. S10~S12 B E-K¥ALLL 4 2 1. S13~S15

FEG-RTEACEL 5 0 D), %M “2.1.1 (D7 Utk
A 3ERE T, 1058 HPLC-PDA f4i% &, ¥ HPLC-
PDA i P it N\ (24 il 4a oo i AR LU P
&4 (2012 FOY, WEgw'S5 S8 MIFES GEIR-K
WHCLLN 3 1 D B AS R, RECPALEGE, 1A
W 0.1s, HATZAKIE, $8IN 15 #E (S1~
S15) FE-KIEM 18 MNLAH I, HANFE B
BE-KE (1:1.2:1.3:1.4:1.5: 1D $89K
WA IR AR SRS (R), X 15 fbigve- K&t
FEALBEPEATT o

B RER T, KR “2.1.37 TR ikl
2 B HPLC-ELSD i/l (S1~S3 - A3
Bobb 10 1. S4~S6 M- R 2 ¢ 1. S7~S9 3%
BE-RBACEE 3 0 1. S10~S12 BEE- KL 4 1.
S13~S15 #Fie- KFACEL 50 1) %M/ “2.1.1 (2)”
T i 46 R 0T, 183 HPLC-ELSD i B
¥ HPLC-ELSD a3 [ ik N (b 24 i 4R &
AU SR R 4E (2012 JO), W E YRS S8 HIKE
i GERE-REEE N 3 1 D B S, SRR A
Bk, WHEE SN 0.1s, BT SEIE, #5IA 15
HEEEEE-KIE (S1~S15) 15 MEEIE, EAHE
it Eb 38 16 - K B 4R 20 B At FR P SR (RO, 5T
15 #E3E - R B T AR L RE PR o

45 oK, 1E HPLC-PDA 7, 15 4t (S1~S15)
G- R R Z (A AR EE AR 0981, 0.981.
0.981. 0.993. 0.993. 0.993. 0.986. 0.986. 0.986.
0.977. 0.977 0.974. 0.964. 0.960. 0.961, ¥J=0.96.
7t HPLC-ELSD 1, K- K% (S1~S3) HI R Z[H]
(AL RE AR YN 0.770+ 0.778+ 0.787, ¥1=0.77,
A 12 {FEE-KFE (S4~S15) F R Z I8 (KIAILLE
KN 0.996. 0.996. 0.995. 0.973. 0.972. 0.970-.
0.980. 0.980- 0.979. 0.977. 0.976. 0.974, }J=0.97,
IX R B IR B R 38 AR AR G, B T AR
5E, AIDAMH T 520 - R /K R -

£ HPLC-PDA 1, D7 B FEACT  WETHIARECR
(1) P12 50 CRIEB-8-O-H A ) A ik (S),
R3] 15 R E-RTE 18 AN ILA WA R B I A )
RSD<<0.427%, $&7 25 #L IR 3R B~ LA W A 6o
{#BE A Fa5E s 7€ HPLC-ELSD o, DAJ» B i
WETAIARECR I B3 S51¢ GHEHE) A (S),
B3] 15 HEEEE- K 5 AN IEAT 0 AR B s R
RSD<<0.306%, $i&7~ &4 IR B - K 2 FL AT WS IR AF G
R AR E . 45 1.
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IO [ SO S NS BN Y| I ' S W
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B - o E3 (S) s
_.Hk A A b | ~ | » X ER
. 1 ~—t A +2 S15
. A . i S14
£ S is S13
Y A "k qﬁ i s12
: “ S y a4 Si1
e } S S 1—_-— ‘s S10
JL‘ Q ’\_____PP__L__.;._—.‘ ?" S9
M A 2 it S8
A i * 21 s7
| ' N S i i s
4 A A A A i os
1 i PN SN ) i ot
4.“ A A ﬂ_;\J"'L __/1. s A S3
_ A PUR Y ’\_J: rJ ’1* “ \ S2
A A Y . u.k A 1 s1
0 12 24 36 48 60 72

A-HPLC-PDA F540 B KX HRTESU 1% (PR); B-HPLC-ELSD 84U K Hot IRAE LRI (ERD.
A-HPLC-PDA fingerprint and its control fingerprint (PR); B-HPLC-ELSD fingerprint and its control fingerprint (ER).
Bl 1 15 #XEE-KH HPLC-PDA/ELSD 158 Bl & H BB IS EIE (R)
Fig. 1 15 batches of AR-RRR HPLC-PDA/ELSD fingerprints and their control fingerprints (R)

2.1.8 HPLC-PDA/ELSD fa it Rt iigsail @il
Bl tof BRI Hf 24 1) 0, 35 S - K 3 N [ L L HPLC-
PDA 1R4UEIER 18 N ILAIEH PS5, P9 Fig, L2
AMERIE T 35 1S, P1~P4. P6~P8. P10~P18 5
W, 3k 16 ANMEERYE TR IR o I of EE VR G ) HE

W, S, K KRS HPLC &0 I & 4F 5 45
SR ) U HEAT e MEGIE, 138 PS5 F1 PO g5y
SNBSS IR AR A TR, R T k2,
WS, 53] P1. P3. P6. P8. P11~PI18 Sk
NEE TR ILAER. PERFER-8-O-H & T
KHR-8-O-B-D-Hi & HE T 125 K R -3-0-B-D-Hi
BIFETER . KIS -8-O-F B FE T . K& 3R -8-0-B-D-Hi
BT, MERKER. KER. KEER. KED.

KRR, J8 TR . W 2.

T I LS BLR 2 1 €8 R U, 3R RS- KB AR L
HPLC-ELSD #8& i (1) 5 AN 3Lf g d E3 Al E2 5
I, Jt 2 MESRYET IR, E1. E2. E4. ES S,
F 4 ANESRYRT R 3B IR A % IR S s
WTE. K R HPLC & hn BN &FE 545 o & it
(& UEEAT E VIR, 193] B3 S NE K HH,
BT RARZG TS, 155 BS SN KR, BTN
R, LA 3.

2.2 MLEHIBB TN

221 HE ST KA #E4L FIA TCMIP v2.3
(https://old.tcmsp-e.com/index.php) THIEEE. K
o CUIRAE R FE Coral bioavailability, OB) =30%
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Pl & T P3-)LAYE; PS-BERHEIHG T P LRI E-8-O- AT ; PS8-KIKIR-8-O-B-D-HI B ; PO-TRRAELF; P11-MEK
P R-3-0-B-D-H FHEE; P12-KIEMH-8-O-F #jMiH s P13-KIEK-8-O-B-D-FI A MH; P14- L KIEEK; PIS-KIEMR; P16-K3E; P17- KW

P18- K3 7 ik

Pl-gallic acid; P3-catechin; P5-calycosin-7-O-B-D-glucopyranoside; P6-aloe-emodin-8-O-glucopyranoside; P8-rhein-8-O-f-D-glucopyranoside; P9-

ononin; P11-aloe-emodin-3-O-B-D-glucopyranoside; P12-chrysophanol-8-O-glucoside; P13-emodin-8-O-B-D-glucopyranoside; P14-aloe-emodin; P15-

rhein; P16-emodin; P17-chrysophanol; P18-physcion.
2

SRS YTE S HPLC-PDA EliE (A) fIXE|ER (B). HEKHER (O) REK-KE (1:1,D) #57A HPLC-PDA E/NE

Fig.2 HPLC-PDA profile of mixed reference substances (A) and HPLC-PDA overlay of RRR single decoction (B), AR single
decoction (C) and AR-RRR (1:1, D) samples

FEZiPEFe%E (drug-likeness, DL) =0.18 b=
Ay o I SCERA BT S HREE I KB ERRZ rha]
2 sr . A TCMIP v2.3, PubChem Chttps://
pubchem.ncbi.nlm.nih.gov/), PharmMapper Version
2017 Chttps://www.lilab-ecust.cn/pharmmapper/)
Swiss target Prediction C  http://www.
swisstargetprediction.ch/index. php) Xk H IR & 1L
SR AT A U . SR OMIM Chttps:/www.
omim.org/)~ Therapeutic Target Databasel??! Chttps://
db.idrblab.net/ttd/ ) Fl ( https://www.

enecards.org/ ) “F £, “ Calcium and phosphorus
g g

Genecards

metabolic disorders in chronic renal failure (12415 =

sy RS A 2R LD 7 B B £ 0N _E “ Caleium and
phosphorus metabolic disorders (F5EfRHIZEELD” 5
“chronic renal failure (P2VEF DhRETEME )" IS HEHE
FAE RSB R A3 I 259 o0 4 RN
A S AR IS Uniport 085 % (https:/www.uniprot.
org) MEWNIER S . SRR, HIREF 1483 4
PR AT, 942 ANZGH L 4 A

222 FL[FEIRE RGP 2Rl - SC AR RE AR
i ” M EAEH M FIA Draw Venn Diagram
(http://bioinformatics.psb.pgent.be/webtools/Venn/ ) 4
B SR HRE R U R, FE il F L (Venn) 1A,
3R R 512 S B R AL SR
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A
E5 (P16)
P17
P9 |
- E3 piy P18
E5 (P16)
B El P17
| _ E2 P14 E4 P18
E3
P9
¢ = E5 (P16)
El E3 P17
D i H“ P9 E}_ﬁ T P14 B4 P8
0 10 20 30 40 50 60 70

t/min

PO TERRAET; E3-BIEH; PI4-MZEREE; ES (Pl6) -KHHK;
P17-K#M}: PI18-K#FE WK E1~ES5 Jy ELSD R4 A 1,
P9-ononin; E3-astragaloside IV; P14-aloe-emodin; E5 (P16) -emodin;
P17-chrysophanol; P18-physcion; E1 ~ES5 are the common peaks in the
ELSD chromatographic fingerprint.

B3 SEAXERS HPLC-ELSD Bl (A) FAFEERI
(B). REHAI () REK-KE (1:1,D) #¥#mH# HPLC-
ELSD &/

Fig. 3 HPLC-ELSD profile of mixed reference substances
(A) and HPLC-ELSD overlay of RRR single decoction (B),
AR single decoction (C) and AR-RRR (1:1, D) samples

M, 33454 DL 4.

IEH “2.2.17 WUT GRS B K255y, 259
FEDRIE SR HE R BE £, SR A CytoScape 3.8.0 %X
PR NT “ BRI -l - S AR R 7 (R AT AL
WRZ% [, FFEATIREN AT, BB T RO/ IR B
5% (degree) HUIE L. SBhpil sl i BONIRLL A, B
KA ERIRE G, KRS E AR 6,
DR S BN AL, B R B TR
t, KBS AR B ORE . SR WE 5 s
Wz h—3F 396 M Timi, 1812 Fkill. KA 25
MEEY), BEA 23 MEAY. EERF IR =
BECH T TENAETT . RS T A A A R

15 Pk B A

IR BRI 3 AL

4 AR-ARSEMERIGHAHFILZELS Venn
Fig.4 Venn diagram of intersection of AR-RRR and
chronic renal failure calcium and phosphorus metabolism

disorders

HQ-#4t€; DH-K3: Discase-12 5 245 BEACHIKEL.

HQ-AR; DH-RRR; Disease-calcium and phosphorus metabolism disorders in chronic renal failure.

El5 BE. KE-AUMS-ZEEL-RmEMEE
Fig.5 Network diagram of AR, RRR-active ingredient-intersection target-disease
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FIERERE, 239009 131, 111, 103, 102, K#EHH)
B, KER. KED. KERTPRERST
HRERE, RN 61, 44, 41, 37,

23 BRE-ABRAERELCETEZNH

231 HEE-RESILG S HELN KSRt
TR KM OIS, T T RBE, DK AT
W2 B AbRE, BB — S E, FFRLRE R
FIFERIETEAUE NS HE TRENE, DOEK
REIR AR 2 oAb dE, WS R—BUE, JFRAR
B RITRE T AR E N S R, AR I (D,
P IBM SPSS Statistics 25 #ff, ECBAREN G &
e b B B - K B 110 (0 1 U 5 8 1 | K B RV 1) 1
W, W2 2. FIH GraphPad Prism 9 2|3 16K %

AFBCE T &2 E, E 6. KT 1 RIA
PEHHER, /N 1 RBUONMHIER .

dij=Sij/Sanjimgj QD)
di HECE iv WS j AR VTR Sy 92k 25— BUS #1E-
KIEEHCLG iy WS 7 TR Sany 9K I SR BTG5 7 A0
A Sho AHH EE L RIRIES 7 & AR

HE 2 FE 6 v %, EAIRIAC LG T & LA i
AERT WS TR AR A AN FIFR BE A8 4k, 4 R o 5 3R
B AR ZG M AL, RO B EMEE R, K
7 P7. P11 (25 K¥EK-3-0-B-D-F & ML) P15
(KRHER) FUEEHE LRI AT &, P4 Flks
HOHC LL IR IA T B, AR I R 7 i LL R A
Frir, DRI TR AR PS S1g (B

x2 TEERLEER-XEHBERRE. KEEHMEMNIERR (X£s,n=3)
Table 2 Common peaks of AR-RRR and relative peak areas of AR, RRR single herbs (Xt s,n=3)

BE-KH HIXT A
fictt P1 P2 P3 P4 Ps P6 P7 P8 P9 P10
171 116240009 1403£0.012" 1.039£0.006" 0.842£0.007" 1.024£0.009 1.777£0.015" 1.368+0.012° 1.763+0.013"" 0.827+0.012% 2.258+0.019""
201 107240031  0.898£0.023  1.145£0.030 0.507£0.038" 0.923£0.011F 0.943£0.028 1.200£0.047 0.759£0.023" 0.789£0.026° 1.134£0.026
301 1.244£0.004 1.159£0.009" 0.679£0.007 0.612£0.057  0.889+0.014* 0.873+0.005" 1.637+0.007"" 0.828+0.009" 0.623+0.004* 0.979£0.007
411 096010012  1.548+0.139  0.76410.052  0.681+0.068 0.957+0.014  1.631£0.016™ 1.044£0.010 1.152£0.013" 0.722£0.011% 1.66610.023
501 1101£0.006 1.78620.012" 0.86510.004 0.47610.001™ 1.046+0.012  1.215+£0.011" 1.662£0.007" 0.969£0.013  0.784£0.086  1.550£0.019"
#EK - - - - 1.000 - - - 1.000 -
Kk 1.000 1.000 1.000 1.000 - 1.000 1.000 1.000 - 1.000
BE-KH HIRETTAR

fictt P11 P12 P13 P14 P15 P16 P17 P18 E3
131 173540018 2.12740.019™ 2.12840.025™" 1.135£0.005  1.583£0.015™" 1.35540.006" 1.36740.007"" 1.396%0.004"" 0.676%0.033
201 123140021 0.980£0.024  0.839£0.030 0.917£0.026 1.397£0.037° 0.843£0.035 0.692£0.017 0.712£0.027° 0.983£0.022
301 1.284£0.0127 0.92540.008" 0.737£0.006 0.870£0.005™ 1.267+0.006™ 0.6740.006™ 0.580+0.001  0.494+0.009"" 1.163£0.012%
401 156420.0117 1.565+0.019™ 0.736+0.007" 0.929+0.006" 1.114£0.014" 0466+0.012°" 0.574£0.013" 0.453£0.011° 0.763£0.010%
ST LTIE0018™ 155720012 1455£0.014™ 11810009 17020008 1080£0.017  0.781£0.009 08140005 0.722:+0.021%
HEK - - - - - - - - 1.000
K 1000 1000 1000 1000 1.000 1.000 1.000 1.000 -
FRIERA L "P<<0.05 ™P<0.01 *"P<<0.001; FEZRHE: *P<0.05 #P<0.01 *#P<0.001,
"P<0.05 "P<0.01 "P<0.001 vs RRR decoction pieces; P <0.05 #P<0.01 *#P<0.001 vs AR decoction pieces.
9] IR A ERE-RE 10 1L 5 D1 BT,
g 201 E3 S0 M) EHE-RH3 1N BT, &
= @g% SRR LS W, 0 R EE T
= %@ P B R AV T B, T B B0 R A
g 057 A B o A3 AN [RITC B PR B8 B - K B VR 7 IN 1538

0 T HNETT BORANR], P RE S AN RIEC HE Hh g f 3 H AR

mmmmmmn«mm;;;;;;;;;m /f,tﬁ%o
B 6 REELH THE A EERLE 2.3.2 IBEEARUNTERIERE X “2.2.27 BURK

Fig. 6 Changes in normalized relative peak areas at

different ratios

“ERG KA RO - AR k- BT ARG A
2 B BT AN A, 13 BIZGWIT I degree {H. 5
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GV SIS AL AR, FBIFR I S) degree fH .
YR INAL AT degree fEIEAT IH— A AbEE . 115 A58
WL (2) B, SR K 7 Ak 3.

W;=(D;— Dmin)/(Dmax— Dmin) 2)
W RUES j IR, Dy V&S j (1) degree fH, Dmin NTESR
NS R BN degree {H, Dmax ATEFE VA H BRI

degree fi
N i

CETET
7 MEHBZNUERD SIBARS FRE

Fig.7 Venn diagram of chemical composition of reticulum

and identified ingredient

M 7 A 3 A g, %2 B 2k AL 2 R
—3L4 48 4>, ELSD-PDA/ELSD H& il H R4k 24 hl
A—HEH 154, ENRIRRERS—HEF 157 X
15 Mo, HE T EERA 34, BET RN
B 124 HEH, HEPH. ST, BEFH
Pl 761 % B EF 1Y) degree BT LR, 4050108 111,103
102, JH—4b )5, EATHIE 5> 7314 1.000.0.925.0.916;
KEH KRN degree [EHf R, N 44, H—EN
0.374.

FAVA—4bJ5 11 degree {EA/ENBLE, XHHEIAK
(P AE S U AR AT IBL, THE AR RIBC EE N VB AR 24
R febnE . tHREAX W (3). Bk 4 775,
BRI B S B AN (PS) EE - K
50 1B, AR RME RO, TR (P9)
TEREE-KH 10 1B, IR TR bR E &K,
B (E3) fEE KK 3 1 1 BB EA LS
TRVMER R KREFHRER (P16) fEHK-KE

=3 IBARSHIYA—1L degree (&

Table 3 Normalized degree value of identified ingredient

45 D% degree fH JH—1k degree {H |5 D% degree 15 VA—14k degree &
Pl HETFR 13 0.084 P13 K K-8-O-p-D-Hi i K 6 0.019
P3  JLEHE 4 0.000 Pl4 FiZERER 11 0.065
P5 B o 102 0.916 P15 KR 27 0.215
P6 LRI E-8-0-H wI N H 4 0.000 P16 K¥&H 44 0.374
P8 KIEMR-8-O-B-D-H &M tF 5 0.009 P17 K3l 41 0.346
P9 TERRAET 103 0.925 P18 K& Hk 37 0.308
P11 M REE-3-0-p-D-FHEREEH 12 0.075 E3 HEHIF 111 1.000
P12 KEEM)Y-8-O-4i & bl 21 0.159
F4 TR TEEADYRSIERE (XLs,n=3)
Table 4 Potential pharmacodynamic component index values under different ratios (X £ s, n=3)
- KT Ej
Jic b Pl P5 P8 P9 P11 P12 P13
1:1 0.098+0.001  0.938+0.008 0.016%0.000 0.765+0.011 0.130+0.001  0.3380.003  0.0400.000
2:1 0.090+0.003  0.845+0.010  0.00720.000 0.730+£0.024 0.092+0.002 0.156%0.004 0.016+0.001
3:1 0.105£0.000 0.814+0.013  0.00820.000 0.576+£0.003  0.096+0.001  0.1470.001  0.014%0.000
4:1 0.081£0.001 0.876+0.013  0.01120.000 0.668+0.010 0.11720.001  0.249+0.003  0.014%0.000
5:1 0.093+£0.000 0.958+0.011  0.00920.000 0.726+0.079  0.128+0.001  0.2470.002  0.0270.000
LN Ey
fic b P14 P15 P16 P17 P18 E3
1:1 0.074+0.000  0.34020.003  0.507+0.002 0.473+0.002 0.430%0.001 0.676+0.033
2:1 0.0600.002  0.300+0.008  0.31520.013  0.239+0.006 0.21940.008  0.9830.022
3:1 0.057+£0.000 0.272+0.001  0.25240.002 0.201+£0.000 0.152+0.003 1.163+0.012
4:1 0.0610.000 0.239+0.003  0.174%0.005 0.199+0.005 0.140+0.003  0.763+0.010
5:1 0.077+£0.001  0.366+0.002 0.404%0.006 0.270+0.003 0.251+0.002 0.722+0.021
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11, RS e E R

Ey=WiXdy 3)
Ey NBLE iy WS j VSR MR ARAE, W) IS j )
RS dy ATCLL iy WS BRI T R
233 PCA F 15 #UARIRITC L 13 B - K8 1 24
RSN SIMCA 14.1 RGiHAEHET PCA-
X. ZEER R2y=0.957, 0*=0.813 KT 0.5, %
HZAR RS OIS FE et A 3 AN FEky, Koz
BRI 74.191%. 15.788%. 5.748%, ZFJ7 %
TURZEN 95.728%, AT LIMKER 13 ML 25 3808053 1
KB s, WES. BHARELL N PCA 15457 1]
A, 15 B E-RE AR 5 2K, Hh B e R 1 :
1 (S1~S3) N 13K, WK-K¥2:1 (S4~S6)
NE 22, BIE-KEE 311 (S7~S9) N 3 2K,
BTE-KHE 401 (S10~S12) N 435, HiE-KHE
5:1 (S13~S15) ~NF 5. WK 8.

"5 HE-AEPCA FETME

Table 5 Variance contribution rate of AR-RRR principal

component analysis

ES % 77 % 5 H/% FRTT ETRE/ %
t[1] 74.191 74.191
t[2] 15.788 89.980
t[3] 5.748 95.728
1
S1~S3 S4~S6
T o U 513~§15 EF 5759
S10~812
-1
-2 -1 o 2

t[1]
8 A EELLT PCA 57E
Fig. 8 PCA score chart with different ratios

AL ¥~ 48 A B R 7 1 AN [R5 25 380 57 T A
5 R FE bR B 2R PE O RO E o R A 408 0] (L R
Ko HIBEBR 5 ER D R A EY) . E#H
W RFFIEIEA R KRR, ZIEIE B 3G N2
SR B IN AREA  2R BAE LR SO DGR
R, IETELBUR S 3G N2 T 803 B TR s
TR 1 A EECRIIER E3 (D
P16 CREF. BTSSR 1 2IEHR,
KEREERS | B FR5 2 P xt
HECRHIER E3 GEEHHE) fPl6 CRIEER), &
RNIEMSG; ER 3 A xHEECR Iy P9

CEERRAETH) A P1S CRIERR), EONIEMR. W&
6. ¥ 3 DNFERAT IS mE A (1] t[2]s 3],
DA (p]) MR TTERE (cp) 1EBUE &
B, @SLEGRETEI R, HEAX A 4.

T=ct[1]+cat[2]+ -+ +cpt[p] D

TR WAER 7, 1350 WA AN R EE 1 2
B R NAERRAE L, ol NIHRRIE R 2520
HF. B 7 AR, BR-KHACHON 3 DR, 17
gy, B AR 2505 -

#* 6 FHE-KE PCA ETHEIE
Table 6 AR-RRR PCA factor loading matrix

T e T e
353 e 5
p(1]  p[2]  p(3] p(l]  pl2] p[3]

P1 0.000 0.218 —0.041| P14 —0.106 —0.017 0.114
PS5 —0.272 -0.184 0.274| P15 —0.207 0.204 0.504
P8 —0.061 —0.009 —0.157| P16 —0.388 0.442 0.202
P9 —0.279 —-0.059 0.433| P17 —0.373 0.290 —0.424
P11 —0.136 —0.143 —0.049| P18 —0.385 0.332 —0.216
P12 —0.308 —0.211 —0.415| E3 0.473 0.644 —0.004
P13 —0.126 0.064 —0.051

®7 TRELLTERE-ARNGESITNSS REF
(Xxs,n=3)
Table 7 Comprehensive evaluation scores and ranking of
the main potential pharmacodynamic components of AR-
RRR under different ratios (X £ s, n=23)

[ 2] 3] T

151 -1.19740.064 0213%0.056 —0.215+0.029 ~0.867+0.054
201 034720102 0.197+0.018 0.178+0.055 0.298+0.073
301 0964+0.029 034740021 -0.107+0.020 0.764+0.023
4
5

©1 035940.043 -0.616+0.018 —0.156+0.029 0.160+0.031
©1-047120.126 -0.141£0.050 0.300£0.143 —0.35510.094

B W [SO RO
—_— =

[95]

g

R AT B LC-20AT %} HPLC-PDA fitizt 5
W CGEE-KIE 10 D T KA, 4555
FEIBER B S BIRERER, AR
B PSR B 1 B B )UK 256 nm A il
Ko AL H L T AFERSIAE (Z05-0.2% H IR
IKIEW - CIE-0.2%BE KB~ L E-0. 2% R 7K
WO~ AFRAERRE (0.8, 1.0. 1.2mL/min). A
FAEE (25, 30, 35 C) FHE-KREMS B
KIIKF A 02% H R /KIFEWR, HRRERN 1.0
mL/min, A 30 CH, BRI 55 5 R AE
LT

AL IR K% T #E HPLC-ELSD T, AN[ERS)
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FOKS 0.1%F R 0.2%F R 0.2%LFR) i, A
[FERFRIA & (0.84 1.0. 1.2mL/min), AFIFEIR (25,
30~ 35 C) FHEE-KERID MR KIKAEN
0.2% F R /KEW, AFREN 1.0mL/min, HHEH
30 CHY, BEAR S 7 85 BERNE T IAT o B4
H g,

K& SCHRAFF T R I, B8 BE- KB AE 7 7 2 R H
1012501 XA, HokSE A 5 AN bkt
ITH - K EA IR LI R G R T . B
KERIGIT B = G IR E 5 s I 4 &
EIHG RN MR B . vk, ABFFERH
HPLC-PDA/ELSD ¥4 8 57 AN ie b 38 18- K 3 FR 4L
B, FExT e SC B broe 1) kgt T 08, fal
FbRHEAL . REPRAEAL S I B nT B, A [RIEC
EE R 3 A R SO IES Ak, X5
AN AT b 224 V3-8 T H S P A R e — B0,
XU, TR B R ) - KB T b B AR T R
FHMEE . B TR B 5w 4 b T
WAEE R b R AR U T 20 s, Ui
ANFEFELEE R BATT BV H 2R 22 A K . KB -8-0-7
HRET AR A R, H 2D Bk ss, i
BE- KB AN [F]C B & 9 H R AR K TEAS [
Bict b R BB A A, KSR Y -8-O- i 26 7 I o %
LI A g 200,

TE LR b, 1) FH 9 2 24 2 2 SR T B - KR
S 2R B A A 2R AL 1A% O Ly degree {H, FF
P8I 23 1 VH —AK, degree {E 0] Ak 0 T AR 3047
HIABURD PCA o i3k 3 — 25 SR I o W AN TRV BC B R AR
ABXTIETHIF S PCA R FE A AERERT LURIL, A
G i R Z B BE N, A — 8 ERAE VB TE 24300
2iem, R I FREE . FERIER-3-0-
B-D-Hil 4 HEE FT A FL LUV R B3 hn, BP & &
By, (HREE5EEAUFERD 1. 2 3 B
FHOR, %A & B N2 5 B0 70 2580 L 1Y)
b, S ESAB AR E N . R,
WEFHEERE-RH 3 0 1 BRIUDAE R, L
RECHCRIIE R TR HES5248FEmD 1A
2 RIEMG, B S ENE NS SEUEEANE
R HOsE I, BE S BUSIB R U B BT, A
[F) J 43 R e A7 V5 E 245 2805 £ 1D s ) A 17 SR 1
KRR HIt, FEMBLEEEIEL., NEER
SIRERUTT AL, SR KA FINC LR B 15 40 2 HLH A
(i) o PR A2 AR ) AR

AN A TC BE 1 3 -2 R P AR R R R AR e
F4l# (alanine aminotransferase, ALT), 3#5# Kelch
F¢ ECH KELE I 1 (Kelch-like ECH-associated
protein 1, Keapl) FIZPET-ZL400E 2 #HRET 2
(nuclear factor erythroid 2 related factor 2, Nrf2) &
IREEZRT, 2 I (R b 2 ey, AR L
AR R . BHR- K3 301 AR & &SN
0.764, VHIHIBIEANURET . R &SR TELE, 5
J7ARAE 44 R 2R I B V6 9T 18 M Y R I SR FH ) A
an B 7 IR R EE— B RN, B2
PR B H FBC G . AR SREGIE B 1l IR A A AL LG
()& B .

AHIEFTE K B - KR & B 2% 2 B A
WAL S, WAZE TR S ESEEAEEN
B FR . AW E RS 1 B 8 SIBEA AL
AT RS- R R B AR . (HJ2, A
WAFAEA R Z AL, RO 26 245 B 2 T 1) & SR A it
AT SEIR IR . J5 B0k R g M B R A B A 2K LB
VIR B AR SN A, 8 R ) A% BER R
SEI AR E B PCR SRR, JoilE BT ie- K3 AN AT
EE R AR AIE SRR, DUBTRAMNX — A 2

ZE ERTR, ASCISHE I - K AR B,
A B B R BT T 24 20000 B 45 1) B A, DRI R
M5t e & Bt HER gt 2%,

HBAFAR AL FPAREEANZFR

SE R
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