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Abstract: Objective To identify the quality markers (Q-Markers) with liver-calming and blood pressure-lowering effects in the
aqueous extract of Chrysanthemum morifolium, establish a method for their content determination, and provide a scientific basis for
the quality evaluation and standard improvement of C. morifolium and its related products. Methods Ultra-performance liquid
chromatography (UPLC) was used to construct the fingerprint chromatograms of 10 batches of aqueous extracts of C. morifolium from
different origins. A rat model of liver hyperactivity and phlegm obstruction type hypertension was established. The systolic blood
pressure (SBP) and diastolic blood pressure (DBP) of the rats were measured. The levels of total cholesterol (TC), triglyceride (TG),
aspartate aminotransferase (AST), alanine aminotransferase (ALT), low-density lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C) in the serum were determined by kit methods. The pathological damage of liver tissue was observed
by hematoxylin-eosin (HE) staining, and the degree of collagen fiber hyperplasia and vascular wall thickening in the thoracic aorta was
observed by Masson staining. The spectral-effect correlation analysis was conducted by combining the analytic hierarchy process
(AHP) and the grey relational analysis (GRA) to screen potential Q-Markers and establish their UPLC content determination methods.
Results The similarity of the fingerprint chromatograms of the 10 batches of C. morifolium aqueous extracts was 0.740—0.989, and
21 common peaks were identified, with 15 chemical components successfully recognized. All batches of samples could significantly
reduce the SBP (P < 0.001) and DBP of the model rats, effectively regulate the disorder of serum TC, TG, AST, ALT, LDL-C, and
HDL-C levels. The HE staining results showed that all batches of samples could significantly improve the fatty degeneration and
hydropic degeneration of liver tissue in the model rats, and make the arrangement of hepatic cords more regular. The Masson staining
results indicated that the samples could reduce the hyperplasia of collagen fibers in the thoracic aorta and alleviate the thickening of
the vascular wall. Through AHP-GRA screening, eight components, namely chlorogenic acid, cynaroside, 3, 4-O-dicaffeoylquinic acid,
1, 5-O-dicaffeoylquinic acid, 3, 5-O-dicafteoylquinic acid, apigenin-7-O-B-D-glucoside, 4, 5-O-dicaftfeoylquinic acid, and diosmetin-
7-0O-B-D-glucoside, were identified as potential Q-Markers. The content determination showed that the mass fractions of the eight
components were 3.59—11.50, 1.88—20.22, 4.84—19.49, 2.47—38.18, 3.33—9.05, 0.87—16.63, 6.27—18.62, and 0—5.37 mg-g"!,
respectively. Conclusion The UPLC multi-index quantitative method based on the eight Q-Markers for liver-calming and blood
pressure-lowering effects is accurate, stable, and reliable, and can be used for the quality control of C. morifolium aqueous extracts,
providing experimental support for improving the quality standards of C. morifolium and ensuring the stability of its clinical
efficacy.

Key words: Chrysanthemum morifolium aqueous extract; liver-calming; blood pressure-lowering; spectrum-effect relationship;
analytic hierarchy process; grey relational analysis; quality marker; content determination; chlorogenic acid; cymaroside; 3, 4-O-
dicaffeoylquinic acid; 1, 5-O-dicaffeoylquinic acid; 3, 5-O-dicaffeoylquinic acid; apigenin-7-O-B-D-glucoside; 4, 5-O-dicaffeoylquinic
acid; diosmetin-7-O-B-D-glucoside
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Table 1 Information of ten batches of C. morifolium
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S5 GISE Y] GISE] WAL BRI,
S6 pig] pig] ZRE
Y KBH% pig]] 2L
S8 % bis LohER
S9 Eupia B2 b
S10 e ez IR EAE

1.2 49

SPF 2Pt SD K, A& 150~180 g, 1
T8 SR T i oty , T R 25K
P= 255250 0y SPF 8 i AT AR 3%, Az PEVF TR
5 SCXK (FF) 2020-0018, Zh4scie: it H =24
KEACHEZE By i, kS HUCMS202203007 .
1.3 k5

X AR R IR (BT PCS0349). 4RJRME (Tt
5 PCS0348). MHEER (175 PCS0557). 1,3-0-—
UERE S TR (TS PCS0347). 3,5-0- - MiHERLZs
TR (385 PCS0351). 3,4-0- WNHEELZE T8 (f2
5 PCS0352) . 4,5-0- " WnHEEE % TR (5
PCS0353). REHZE (I85 PCS0625). REHH

125 PCS0624). FE&-7-0-B-D-E & HEE (15
PCS0742). Jr3gz ($¢5 PCS0751). FMAKEK-7-0-
B-D-7H & M (85 PCS1106). H & H (g5
PCS2058). Fr¥#-7-O-B-D-F & WERE R T (125
PCS0741). ZAETFE (195 PCS0629), i/ ¥t =
98.0%, A1 H A E ML A AE VAR B R A, B
43R (£5 5 PS001110)1,5-0- - WMHEREZs T BR (4
5 PSO11115), B $3=98.0%, 40 H
BAYRE RN ERAT . FEE. 48 (GEEERZD
AR CGEEZEER O M.

R R R (R T R 2 e SR S R A
BRAF]D; 52%Z08E 8kl (bR BB AA RA
FD; AvbHE (IS H20040216, JbatidEd 254 R
AFD) REARREIEHEHIE (AST Wfl& (ks
E-BC-K236-M). W REILFEHE (ALT) W&
($55 BE-BC-K235-M). MJHFEEE (TC) R (%
5 E-BC-K109-M). =Bt H i (TG ikl (ks
E-BC-K261-M). K% & lg 85 & BE (LDL-C)
F& (155 BE-BC-K205-M). %5 B i 28 1 IF [ 1
(HDL-C) {## (185 E-BC-K221-M) 5T 3iX
BB EM AR IR AF .

1.4 Y&

Agilent 1290 5 He /& R0 AH (354X, 3% [ Agilent
AF]; KQ-500DE i fE kil vy, Rl s (G
AR A BT25S T2 —HT R, EZHH
BlEgAds (bsD AIRAF]; BSA224S-CW Ji4rZ
—HF RV, FZRWRRAEE A AIRAF;
BSA423S B4y 2 —HLFKF (LI 28 2 Rkl
AR E R A FD; Milli-Q #E4l/K &4, 2H Millipore
AT ZS-Z TN & RS, bR SERHS AR
/AH]; Centrifuge 5810 R .00 4/L, Eppendorf 2 7 ;
Spark 10M fihr1%, Fit: TECAN A7 .

1.5 FRitFoH

K H GraphPad prism 8.0.2 2 FACERE 4 . 2 28
E A AS K 1) LR MO A ¢ A5G, 2 4 A
AR LR R 207 2o ke, tHEERE
PLX £SFER. P<0.05 NAZEREAGSEE L.
2 FESHR
2.1 FTE/KIZ4 UPLC {5 EIERY L
2.1 AR EEEIHS BB R R SRR
B% . RS EE . WIHERR . 1,3-0- —WnmEBESS TR . K
B 3,4-0- " WIHEBEZE TR 1,5-0- WMk 2
TR 3,5-0- MM 2 TR . 7K % -7-0-B-D-7
HIHEEF . 4,5-0-ZMHEREZE TR & AR K -7-0-B-D-
HENEL. RBEER, HEH., FRER. FER-T-
O-B-D- &I FERERG T . AL IR MG &, MEW
SE, AN 70% H BB ] st 2 BE 23 il 9 12.40,
13.33. 16.80. 13.07. 13.20. 13.47. 13.07. 12.93.
12.53. 11.73. 16.40. 13.33. 12.80. 12.67. 13.33.
14.93, 13.20 pg-mL" [RIR A0 HE S VTR
2.1.2 SR S S REOSCERRaE! 1T,
K #OK BRI 25 5 A6 K38« RREUSE AL 24 44
500 g, MO 15 fE&E7K, &L 1 h J5EAR 30 min,



FE49EFLEH 2026F 6 B

{;35"%&755{ ER Drug Evaluation Research

Vol. 49 No. 6 June 2026 * 2035 -

8 EUEAm UL, WCAEIEM, FRIEAETIA 12 £
K, [\ 30 min, AIF 2 RIERIFIRYGE, BET
155 15 B3 KIRY, 10 LA K IR T- R 18R
3N 39.60%- 42.40%- 39.60%- 46.40%- 46.50%-
37.10%. 44.30%-. 37.60%. 39.30%. 36.90%.
AN P2 3G 16 KRG TR E R (S T4
2 025g), RIESALE—F, MEWE, BT
50 mL HEZEHEE, FEE A 70%H B 25 mL,
SRIE, PREFE, HAE (300W) 40 min, B4, W
FRE I E, H 70%MEANERCEI T E, 5, 8
i, HREEVEW, £ 0.22 pum ANUMFLIEREE, ]
A3tk i R
2.13 %M RA Waters ACQUITY UPLC
HSST3 (100 mmX2.1 mm, 1.8 pum) ok, %A
0.1%H R LI (A -0.1%H /K (B) BB 0~
3min, 10%—>20% A; 3~10 min, 20%—21% A;
10~15 min, 21%—>26%A; 15~25min, 26%—60%
A; 25~26 min, 60%—>90% A; 26~28 min, 90%
A; 28.0~28.1 min, 90%—10%A; 28.1~30.0 min,
10% A; HEFER 2 pl; AFRE 0.3 mL-min™'; £
MK 330 nm; #E:iE 35 C.
214 FEEEES WAL (S4) KiEY, %H
“2.1.27 T 7 A AR S VTR, TR €2.1.37 T
NSRRI 6 I, RERIE, DgERE
R N SR, TR SR TS & AT I (A R
R I (R RAE T T AR . 45 SR BoR, &I AR X fR

A (] RSD KT 0.21%, FHXFUEE AL RSD
PUET 1.33%, R\ AEHEZE R,

215 RUEMEEL BHE (S4) KHEY, %8
“2.1.27 TR i & A VA, HE IR €2.1.37 T
N E, SHIE 0. 24 4. 64 8. 10, 12, 24h
BPRERE AT, SRR, DGR (i /E v S I
W, TH AR AL T A AT W PR A X O B B[] RTAF o
WETHIAR . S5 F IR, & A W ARG R BY ) [H] (1) RSD
PUET 1.93%, AHXTIEITA ) RSD KT 3.50%,
F IR A RAE 24 h WHaE T LI

2.1.6 BEEMEER WEHL (S4) Ky, %R
“2.1.27 TR A 6 I VAR, %2137
TRt S A ERE i, REEEINE, DAGE R IR (A1
WEE SR, RS EE & SLAG WERAE X (R B
I () AR O WA . S5 R BN, B SLAa WA X (R B
i)Y RSD ST 0.13%, AHXTUETRIAL ) RSD
KT 3.35%, RBIZEESIERE.

2.1.7 10 #EAGTEKEFR S EIE AR B 10 41k
FIAEREN,, A%0E “2.1.27 TR J7 v A AR S
Pl “2.1.37 TR il &R AT . fF 10 SEASIR]
P LK IR S E SN 2 Eak e s A
WUEE VRN RS #F (2012 4EfRD, DL ST RES I
W EAE NS IB B, BENE %08 0.1 min, KA
KB, AT SAHE, 2 Mark WEDGHC A3 5 A2 Bl
PR RIS, b 21 Mg, SR ILE 1.
T I 5 0] B RV ) B T B, SRR

5
6 9 10 12 1415 16
1 Zm 78 TR Y 18195 21 N
—_— e #_ -
TEEEDS Bit — s f

S1

01 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

E 1 10 #t3ETEKIEY UPLC 388 EE R ATBREE (R)

Fig. 1 UPLC fingerprint of 10 batches of C. morifolium aqueous extract and reference fingerprint chromatogram (R)
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3-neochlorogenic acid; 5-chlorogenic acid; 6-cryptochlorogenic acid,
7-caffeic acid; 9-1,3-O-dicaffeoylquinic acid; 10-cynaroside; 12-3,4-
O-dicaffeoylquinic acid; 13-1,5-O-dicaffeoylquinic acid; 14-3,5-O-
dicaffeoylquinic acid; 15-apigenin-7-O-f-D-glucoside; 16-4,5-O-
dicaffeoylquinic acid; 17-diosmetin-7-O-B-D-glucopyranoside; 19-
luteolin; 20-tilianin; 21-apigenin.

B2 RAXER&E (A) FFIEKEY (S4,B) 89 UPLC &
Fig.2 UPLC chromatograms of mixed reference

substances (A) and C. morifolium aqueous extract of S4 (B)

2.2 10 #tRTEKEDFIEE AU FERR

221 WG, 54475 104 H O SD KRRIE
RIS 1 S, BENL s A IR (8 W) AR
H 96 RD. XMHRALS T @EER, BBk B
RYZH 25 T =0 N w5 B TRDRH DG A R TS 0 ) % T
A28 BEL 2R ooy s ABS AR LS-190 S 90 75 5 TP A A
AT HN 5%, & 2 JEHY 5%, 25 6 JHIAF

20%; 2B 7~8 FZELIR_IAE 22%/5E, 4EFF 22%1k
5 16 G Rss i,
GRS 11 ), SR RPN AR 2 L 4

YOAE CRHYEZG ) 4R 10 fL3g1EKIRMAL, 4L 8 H .
M (PEZL) 2025 FERHbRE, BTN

IRMEFHERN 5~10 g, AWFFE LSRR H H 257
& 10 g A E IR, &6 RRmARESGFIERE A
o AR R EKIEMAZFIERN 4.2 gkg! (4
RRIRIRE R ED . b 2 [l PR N B H 47
25775 80 mg, Z5A R EMGIEHRFE A,
B il K R 2D 25 2577808 8.4 mg-kg ™! (IR SERL
). A2 KR 10 mL-kg ' 252451k
N ig 2524, SRR AR K R o5 T E 2K,
HEAR) 6 Ji, FFH 1R 2B 16 IR, FREMK
W, RS, WSS K SRR 2 23N IR 3 B ke
1T JE B .

222 MENE  RA ZS-Z e EN &R G %
KEUe4i & (SBP) FiEFikH (DBP) HEATHRI, 4
RIER 2. SXTHGAMLL, sIGsh Ry, BRI K
¥ SBP #1 DBP 43 7lik %] (137.324+5.56) mmHg
(1 mmHg=0.133kPa) 1 (92.40+6.03) mmHg, ¥J
BETE (P<0.001); SHEAAAMEL, 10 fk5EK
I BE PR R SBP; & S5. S6. S9. S10 4t

w210 HFEAERMITARMERM (X *s,n=6)
Table 2 Effects of 10 batches of C. morifolium aqueous

extract on blood pressure in rats (X *s, n=6)

5 ﬁ”%/l SBP/mmHg DBP/mmHg
(9kg ™)

ol Het — 116.14+2.41 79.231+6.20
ieit) — 137.32+5.56"*  92.40+6.03%#
AivbiH  8.4X10° 114524348  72.48+0.78"
s1 4.2 125.614+1.97"  80.51+4.91"
S2 4.2 121.63+3.69™  79.17+5.31™"
S3 4.2 119.894+2.13""  78.74+2.47™
S4 42 122.04+£2.27"  81.17+5.11"
S5 4.2 124.72+2.24"  85.68+4.77
S6 4.2 124.35+2.22""  84.33+3.47
S7 4.2 123.21+2.87""  82.05+4.10"
S8 4.2 122.23+1.79"  81.69+5.12"
S9 4.2 122.984+1.19"  84.87+2.79
S10 4.2 126.75+5.55""  87.18+6.51

xR gz ##P<<0.001; SERIAELE: "P<<0.05 "P<<0.01

**P<0.001.

#P < 0.001 vs control group; *P < 0.05 *P<0.01 *P<0.001 vs

model group.
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GURAENRI AR . SRR LLEL, & 4n 2520 KU
HANT RN EETE, AR IERVEZE MR, AL
PRI R

El3 KRATAEALR HE RE (X 400)
Fig.3 HE staining in rat liver tissue (x400)
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ik 4% % 5 R ] 5 I 7KIZ e S B, 1) il Ak
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WM. Gt g K 4, B3 sk VLASe bk G
R, RIFEAAEGG GG S RA R, B
BAKRRREA4ER B L, IERGHIEE. 5
PR LS, S22 K R R AT 4 B3 b, i
BT BE5E .

2.2.5  ZEAEIKIEYDNS FHHE R BE & 1f oK SRAE Ak FE AR
RIEEE  SRERZE TR, KERMEESKEUNL, & 2h 5

3500 r-min~! 50> 10 min, B 2T, B T-80 C
RURIRAE, 4% BRI & Ul I PR DU E i TC.
TG. AST. ALT. LDL-C. HDL-C 7K*F. 10 fit%1e
IR ER P A2 K BRI 7K S B 3y e H A 11 5 1
W 3, G RN, S2 B8 B R
1% TC /KF (P<0.05); Kk S2. S3 fi1S8 4k, H
3R A /K R RE 5 3 PR AR BRI TG /)
K (P<0.05. 0.01); B S8 Al S9 4k, Atz
TE/KERYBE 22 PEARA ALK R iE H AST [1/K-F
(P<<0.05. 0.01); F& S4 4k, HAhHZGIEKIEDIRE

El4 KFEBIESNEK Masson (X 400)

Fig. 4 Masson staining of thoracic aorta in rats (x400)
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3 10 #FEKBITARIE TC. TGy AST. ALT. LDL-C\ HDL-C KFHIFM (X x5, n="6)
Table 3 Effects of 10 batches of C. morifolium aqueous extract on TC, TG, AST, ALT, LDL-C, HDL-C in rats ( X *s, n=6)

i FE/ TC/ TG/ AST/ ALT/ LDL-C/ HDL-C/

(9kg ™ (mmol L7 (mmol L) (uLi) (UL (mmol L) (mmol L7%)
Xt — 0.64£0.13 0.53%0.16 10.41+£3.30 4.811+0.87 0.94+0.27 0.43£0.11
it — 0.91+0.13%  1.074£0.31*  18.40+3.39%  7.41+234* 156+0.39% 0.3540.06
4iybiH  8.4X107°  0.89+0.11 0.76 £0.10 9.95+2.36™ 457+0.73" 1.094+0.17" 0.33£0.07
S1 4.2 0.87+0.05 0.58+0.11" 10.68+1.76™  459+0.92° 1.08+0.23" 0.41+0.08
S2 4.2 0.75+0.08" 0.85+0.23 7.894+2.06™  4.14+0.70° 1.19+0.13 0.36+0.05
S3 4.2 0.87+0.14 0.89+0.36 10.52+1.37"  4.41+046° 0.86+0.14" 0.33+0.07
S4 4.2 0.87£0.07 0.56+0.22™ 11.02+1.44™ 5.39+£2.25 0.94+0.11" 0.38£0.06
S5 4.2 0.78+£0.14 0.51+0.16™ 13.69+1.60" 4.34+1.03" 0.95+0.11" 0.43£0.07
S6 4.2 0.86£0.10 0.68+0.16" 9.07+£1.52™ 490+1.43" 1.17+0.27 0.23+0.08"
S7 4.2 0.87£0.13 0.58+0.08" 11.00+1.11™ 4.20+0.58" 0.96+0.19" 0.28+0.06"
S8 4.2 0.94+0.07 0.8010.26 17.67%5.15 4.91+0.48" 1.04+0.18" 0.3540.05
S9 4.2 0.92+0.13 0.65+0.18" 16.86+3.82 4.62+1.82" 0.99+0.10" 0.3840.08
S10 4.2 0.93£0.17 0.55+0.11™ 12.50+2.82" 3.68+0.81" 0.93+0.12" 0.57+0.06™
xR *P<0.05 #P<0.01; S5HERIAHLE: *P<0.05 “P<0.01,

#P<0.05 #P<0.01 vs control group; P <0.05 “*P<0.01 vs model group.

3 PR K RUMYE  ALT BI7KF (P<0.05);
FR S2 F11 S6 4b, HAt A LK SE P Ak 2 2 PR
KR IMEH LDL-C #J7KF (P<0.05. 0.01); S10
e B E T K RUME H HDL-C 17K°F (P<<0.01),
1M S6 F1 S7 s ie/KIeWhe i 2 AL MLiE - HDL-C
17K F (P<<0.05).

23 ETERRDIENMREXBEEANFLKE
YFRTFEE Q-Marker HI##H

231 TR R 2 3808 bR BUE R B A
40 T HE 996 BHL 28 v oL e O A% o AL, &5 & 2 300
P (8] () 25 ELFE B, X 1fi i (SBP . DBP) A Ifi fig ( TC.
TG. HDL-C. LDL-C. AST. ALT) 8 24448 #x
BEAT VY, HE— DR & A b A] ORI 4

IR, 25 3 ILER 4. 0 W7 HR ol B 1) e KRR AiE
R Ulma) =8.0005; AFRA, ZE5E KK B AR
B (m) =8, RI=141. FENL—EHELE (CR) =
0.000 05<<0.1, FEHHIWR R —EE R, H
— A BE KRG AR, AT T R E
SBP Al DBP [1)JH— AL E 55035974 0.285 7, TC.
TG. HDL-C. LDL-C. AST 1 ALT f{JJH—4LALE
ZEIM 0.071 4,

2.3.2 T2 R I3 —ABUE R BN R 2y
o WIEAR (1, RHBMEE & 48R0
RBAT I E LA BB, S5 R LR 5. RIEE
A AL 3 S R bR R AN B R AR 3 — A E
RBOHHE SRR S 252 (V). S1~S10

R4 8 NIMIRFRELIT LR FI BT S FE RS
Table 4 Judgment priority matrix for pairwise comparison of eight pharmacological indicators
P ba L[y Sl
SBP DBP TC TG HDL-C LDL-C AST ALT

SBP 1 1 4 4 4 4 4 4
DBP 1 1 4 4 4 4 4 4
TC 1/4 1/4 1 1 1 1 1 1
TG 1/4 1/4 1 1 1 1 1 1
HDL-C 1/4 1/4 1 1 1 1 1 1
LDL-C 1/4 1/4 1 1 1 1 1 1
AST 1/4 1/4 1 1 1 1 1 1
ALT 1/4 1/4 1 1 1 1 1 1




FE49EFLEH 2026F 6 B

ﬁ'%‘%f-’iﬁ‘{ ER Drug Evaluation Research

Vol. 49 No. 6 June 2026 * 2039 -

TS5 10 HRLKIBIA A 8 MNAIERB U RN L ERLLER

Table S Dimensionless results of change rates of eight pharmacodynamic indicators in groups administered with 10 batches

of C. morifolium aqueous extract

ik SBP DBP TC TG LDL-C HDL-C ALT AST
S1 0.83 1.40 0.95 1.21 0.87 3.16 0.97 1.22
S2 1.09 1.38 3.64 0.54 0.68 0.11 1.13 1.66
S3 131 1.72 0.96 0.45 1.27 1.21 1.04 1.25
S4 1.15 1.41 0.92 1.25 1.12 1.58 0.70 1.17
S5 0.90 0.44 3.05 1.39 111 4.29 1.06 0.75
S6 0.97 0.92 1.02 0.95 0.72 —6.70 0.87 1.48
S7 0.95 1.04 0.93 1.22 1.09 —4.18 111 1.17
S8 1.08 1.19 —0.68 0.65 0.95 —0.28 0.87 0.12
S9 1.01 0.37 -0.29 1.05 1.03 1.43 0.96 0.24
S10 0.70 0.13 —0.49 1.29 1.15 11.79 1.29 0.94

FAE/KIAIN Y 3008 1.24. 1.26. 1.14. 1.21.
1.22. 0.42. 0.67. 0.76. 0.71. 1.38.

Xa(k)=[Ma— Na(k))/Ma eD)
Xa(k)H & SERFGIEAGRY a AR I TE AL 4 5
Mo BRI KR a F8FREIE, N9 k BERSGIE KR4S
B KR a TPREME

Y=0.285 7(Xsep+Xpp)+0.071 4(Xtc+ X16+ XupL-c+
XipL-c+Xast+Xarr) 2
2.3.3 21 AN 5 2 R4 1) 2K B G B A A
FRAE A (3D, RS AT e A AT 3047
TENUAIE, GERIE 6. SHIKOTBLEIERY,
DL “2327 WU NHER Y ASEHS] y (b, &
WAL A IR IR T AU L i (o), (k) NI
5, WENMRE (p) N 0.5, KIEAX (4 15
BEF SIS F 5 K ERERRE (O AR AL (S
THEORER R BN E AT IME, A 21 MLFIES Y
ZIRIMIRERRE (), ERNER 7. BAFKR Q215
) 523 /N T 0.70, HAhfaikig 5250
KEREBIRT 0.70. LG5 B EREDTRE “
7, GG RERA I R, 21 A I H
SRR (550, KRR (10 5. 3,4-0-—
WHERE S TRE (12 518, 1,5-0- - MnnEfE s 7 iR
(13 5§, 3,5-0-ZWnHEBEZE TR (14 S, 7
K R-T-0-B-D-H EHEE (15 S8, 4,5-0- kR
TR (16 ), HFHARK-7-O-B-D-H E P H (17
S 8 MUEYIEAZAL T Q-Markers [
(T35 %

xi(k)=Ai(k)/ A €))
AR ke R ARSI W i (VTR AN 10 #3

ACTK TSR U § (1)~F 25U TR AR
min (min|y(k) - xi(K) |) + p max (max | y(k) - xi(k) | )

= @m0 — xR 1+ p max (max [y - x(K)])

4
min (min | y(k) - xi(k) ) AT 2% 750 B R 914t 22 1
I IME, max (max | y(k) - xi(k) )N S5 7 51 F LGS
B ¢ 0 A B e K M

2.4 FEKIEHH Q-Maker B ENE

241 AEKSER S [ “2.1.27 DR k.
242 XTHRESIEBHS A IERERR . KRR AL
. 3,4-0-—WHEmBEZE TR 1,5-O-—MIHEmEZE T 1R |
3,5-0-“MNMEEZE TR . 738 3R-T-O-B-D- i G BEH
4,5-0- " WNHEmEZE TR & K FK-7-0-B-D-Hi & HE
PR RL, FEEFRE, N 70% FF BEEC il RS &
W43 5078 99.00. 93.00. 111.000. 101.00. 93.00-
93.00. 113.50. 29.00 pg-mL~" FA7RE & % BE SV TR -
243 @XM R “2.1.37 DR BG4
244 LMHEXRFELE HURAGHRSEREE, A
1l A (7)ot B R B 0T B V. 4R “2.1.37 I
NG RERE AT, DA RE i IR B AR
i, A NIEmACYRA R, StiltafElizk, 4550
8o XTI VAR AR AR Ly 3 I A
M (DL, 1Mty 10 B e &R (QL).

245 FEEEESE L (S5 KIEWERE, K
ERRE, %I 2127 TSRS, TR
“2.1.37 T A SRR 6 X, E 8 N Q-
Marker (UL RSD 1K T 0.81%, FKEHIZAXAS
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Table 6 Dimensionless results of peak areas of 21 common peaks
LA S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 0.71 1.54 1.14 1.25 1.48 0.69 0.60 0.91 1.00 0.69
2 1.59 0.81 0.99 0.44 0.87 0.53 1.57 0.84 1.85 0.51
3 0.81 0.73 1.80 1.38 1.41 0.60 0.32 1.98 0.35 0.60
4 1.98 0.67 0.89 0.90 0.99 1.00 0.79 1.11 0.70 0.97
5 1.81 0.66 1.38 1.26 0.94 0.62 0.62 1.36 0.74 0.61
6 0.93 0.73 1.70 1.33 1.39 0.61 0.35 1.95 0.40 0.61
7 1.77 0.45 1.16 1.18 1.09 0.50 0.53 1.23 1.65 0.44
8 1.49 1.02 0.91 1.04 1.22 1.19 0.61 0.93 0.37 1.22
9 0.89 0.47 2.05 0.91 1.62 0.59 0.21 2.12 0.56 0.59
10 0.57 1.25 1.57 2.00 1.51 0.65 0.21 1.45 0.14 0.65
11 2.04 0.50 1.40 0.78 0.83 0.60 0.60 1.14 1.56 0.56
12 0.74 0.63 1.94 1.29 1.42 0.56 0.26 2.12 0.48 0.57
13 2.70 0.37 1.18 0.68 0.57 0.63 0.69 0.73 1.85 0.59
14 1.34 0.81 1.53 1.32 1.13 0.56 0.59 1.52 0.64 0.56
15 0.95 1.51 1.25 1.51 1.22 0.25 1.74 1.30 0.04 0.23
16 1.03 0.67 1.76 1.32 1.25 0.56 0.31 1.94 0.59 0.57
17 1.79 0.50 1.88 1.05 1.34 0.41 0.11 2.02 0.57 0.32
18 0.62 1.10 1.60 2.26 1.28 0.48 0.54 1.44 0.26 0.42
19 3.42 0.59 0.47 1.00 0.61 0.58 1.46 0.45 0.95 0.47
20 2.18 0.22 1.92 0.61 1.27 0.30 0.97 2.15 0.18 0.20
21 434 0.23 0.18 0.21 0.19 0.32 3.86 0.23 0.23 0.21
R£7T NN HBESBRAYNKEES XKEKRF
Table 7 Correlation degree and order of 21 common peaks with total efficacy
KERFF  KERE KBS wEY KERFF  KRBE KBS wEY
1 0.88 8 — 12 0.78 12 3,4-O- N ndk P 22 7 iR
2 0.87 1 — 13 0.78 10 KRB
3 0.86 14 3,5-O- Wi 2 T 12 14 0.78 11 —
4 0.84 SRR 15 0.78 2 —
5 0.83 — 16 0.78 17 F AR FE-7-O-B-D-H & HEH
6 0.82 IR 37y 17 0.77 13 1,5-O- Z Nk 2 TR
7 0.82 16 4,5-O- IRk 22 7 iR 18 0.76 9 1,3-O- WAl 25 7 1R
8 0.80 15 FEH &R -7-0-p-D-H E 19 0.74 19 KEBEE
9 0.80 6 [SEIH 20 0.72 20 FH i) 7
10 0.80 18 — 21 0.62 21 HRE
11 0.78 3 G
2 P R ERE, TR “2.1.27 TURPATHIS 6 Rl

2.4.6 FEMEEE B (S5) KEEWIEE, K
FRRE, R “2.1.27 BUNI A mIE TR, RV
WHCHIG T 04 24 4. 6+ 8. 10+ 24 h BEFEHT,

M1F 8 4~ Q-Markers UETHIFR H RSD ¥IKT 1.89%,

RO T IE AL 24 h WESE L R AT

247 EREHEE HEGE (S5 KITMIER, F

W, FEHR “2.1.37 TR R AR T, AT 8
A Q-Marker 5 &) RSD SMET 1.50%. F£HiZT
EEEERL .

2.4.8 IFEFEIEREFESE HL6 MH4E (S5) KIEY)
RRE S, 7 alE R TP AR R . R B R
3,4-0- " WNHEREZE THE . 1,5-0- - WnHERE 4 T
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Table 8 Linear ranges, DL and QL
et 72 ‘ U QU SRR
(rgmL™) (ngmL™) (ng-mL™)
R R IR Y=18.547 X—32.971 0.9997 0.09 0.12 4.85~97.02
RBEH Y=13.541 X—15.147 0.9997 0.18 0.27 4.56~91.14
3,4-O- IRl 25 7 R Y=17.039 X—103.63 0.9970 0.18 0.45 5.44~108.78
1,5-O- - Wnn{EEEZs 5 Y=18.358 X—57.324 0.9990 0.20 0.41 4.95~98.98
3,5-0- - mEEZE = 1 Y=24.321 X—90.858 0.9985 0.20 0.41 4.56~91.14
FEE 2 -T-O-B-D- i B Y=17.053 X—18.927 0.9998 0.23 0.47 4.56~91.14
4,5-O- W EmE 2 T R Y=19.09 X—94.628 0.9982 0.22 0.44 5.56~111.23
F AR ZE-7-0-p-D-F & fi Y=12.437 X—9.055 7 0.9997 0.31 0.51 2.84~56.84

3,5-O- " WMHEBEZE TR TR 3R -7-O-B-D-Hi & Fl
4,5-0-—WMEREZE TR . &M K K -7-0--D-7H % bl
A B 100% 0N NG BE o $2 18 “2.1.27 TR
FA AR IR, %R “2.1.37 1R i gk RE
i, AEREH 8 A Q-Marker B T-INIFE R
N 91.45%~107.03%, RSD H 0.41%~4.05%. %W
IR B AR

249 10 #EFHALKEY T Q-Maker I & E
KRS, ME 10 #EGEKIED T 8 4 Q-
Maker 1/l &7 5. DAZRIERIR \ 3,4-O- WNMEREZE 7
R 1,5-0-WMHEREZE 1R\ 3,5-0- - MIEmEZE T 1R
F1 4,5-0- - WNMER 2 7 B 1A o 2 0 F e A B
PRI E, URKBEE ., 3R -7-0-B-D-H % i
H FN K 2 -7-0-B-D-H] %1 A 11 5 &2 43 $ 2 Al
THHBEIRM R ES G, R WE 9. 100 SRR LA
Jo B ZE TR AE 10 LA ALK i R 4 B
ZE SN, AR 3 N R AP o R R

S3 IRBHEE R E S HCN (20.224024) mgg!,
1M S9 H i &4 HU N (1.88+£0.01) mg-g™'s /3¢
K-7-O-B-D-HEIFEEAE S2 TR E BN (16.63+
0.45) mg-g!, £ S9 LA (0.87£0.01) mgg';
FHMAZEK-7-0-B-D-E E FEEHAE S10 HiAF] (5.37+
0.44) mg-g™', TfE ST HENRMERIH
3 e

AR PR R IR, rPRFRE. B
JERG AR MR, JEFHO R TR s i
BA—EMIHEH. PERT “miLE” 1X—H
W4, AR RH W)k k=X B
W R S AR, K HRE T AR SR
ST o JFEHER BH Y v i A2 P BRI PR IAUE
21, Hyay7 LR RE . TR A O R I
Rl AW 70K H IR SRR S O B i, 5
LA A AR B FE S A FEE 98 BEL 7R v I A BRARE AR,
B ETR T 2 16 KR P I B IR AR R IR W T4

9 10 MWK PEIEL S Q-Marker HEEBMELER (X Ls5,n=49)

Table 9 Determination results of phenolic acid Q-Markers in 10 batches of C. morifolium aqueous extract ( X s, n=4)

Ji 5 B/ (mg g )

- = — — — .
TS - 3, 4-(3;fwiﬂikﬁi 1, 5-(7);#‘%511#@% 3, S_quﬂiuﬂﬁ 4, s-o:ﬂﬂi HEE R
TR ZTHR BN BN
S1 10.2040.17 7.6610.08 8.1840.06 8.1440.14 10.71£0.11 44.8940.54
S2 3.5940.09 6.3510.08 3.1540.07 3.4940.05 6.6620.10 23.254+0.37
S3 7.500.08 17.16+0.18 3.6720.04 8.13%0.10 16.78£0.26 53.2310.60
S4 11.5040.04 10.96+0.04 6.540.02 9.0520.04 16.600.07 54.6410.21
S5 5.2940.03 10.2840.03 3.0740.03 5.5940.01 11.09+0.03 35.3240.08
S6 3.7740.01 6.4810.01 2.4740.01 3.9240.01 6.6310.02 23.2740.04
S7 5.5340.33 4.84+0.31 4.74+0.32 3.33+0.24 6.2710.47 24.7241.67
S8 7.5940.02 19.49+0.46 2.8610.17 8.15+0.10 18.62+0.01 56.7110.75
S9 43540.04 5.700.03 6.0320.04 4.6510.02 6.86-0.04 27.584+0.17
S10 6.360.17 7.6310.44 6.7310.42 5.86+0.45 9.8240.81 36.391+2.29
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F 10 10 #FIEKEZF EEIZ Q-Marker W ENELER (X L5, n=4)

Table 10 Determination results of flavonoid Q-Markers in 10 batches of C morifolium aqueous extract (X Xs, n=4)

Jii & > Bt/ (mg-g )

—

iR AR 3 27-0-p-D-H R T F A ZE-7-0-B-D- A AR ST
S1 6.92+0.06 10.22+£0.22 3.41£0.10 20.55+0.37
S2 14.96+0.57 16.63+£0.45 0.87£0.03 32.46+1.03
S3 20.22+0.24 13.69+0.21 3.60+0.13 37.51+0.45
S4 13.2440.08 8.86+0.03 2.9440.00 25.05+0.09
S5 14.96+0.03 11.394+0.02 2.284+0.61 28.63£0.60
S6 8.61£0.02 2.78%+0.01 0.90£0.01 12.294+0.03
S7 3.39+0.28 16.26+1.61 — 19.65+1.89
S8 19.0410.07 14.18+£0.04 4.061+0.01 37.27+0.12
S9 1.88+0.01 0.87£0.01 1.154+0.21 3.90+0.18
S10 13.84+1.02 11.52+0.95 5.37+0.44 30.74+2.42

SR, 10 #OA = b 1) 2 6 K BRI REAS [RIRE FE
D403 PR 9% L 2 vy o K B ) oL % I g 7K1, H
AN TR A5 38 T K B-ADRT & AL AL FR AR 1) T 15 A R A
R R, FT I, Wik REEAR Q-
Markers. %7563 B RS HIAR R, X OR R 5 R AH
SR i I IARYT A R L.

JE Ry Wi A — Pl 2 BPE Fe An AT
MUIRAE B 0E ST A G T R LR G VI (R B A2
JUREETIN S AE K B )T P e Q-Markers, 5e il
B3R bR AT R AT I R T, AR TR R IR
SIHTEXT AR IR PRI T AR, HEmfiE 10 #2g1EK
FEPI R G ROK o 36T S 25 888U T i IR 5 Bk
FEortr, S5RFRM, RAUEhES 21 MEFIES L2
B RBRER T 0.62, $Emix Le G IS W 1140
SR 5 AR KR B e RN 2 UTAE oG, H
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e AR o F B LLE R e, HoR
BB A 2 3R -T-O-B-D-7] % BB TE A N AT K fift %
WRARBEZRA TR, MR KIS RITER .
PRI, e HVOAS 8 B I S5 35 -7-O-B-D- 1 & B A
79 Q-Markers, B RE R BREIAE 2G04 ot 5 S A4 N 24250
KR, FFH Q-Markers 4% 518 I R R4, H
) 2 B 2 A P ) B R R sy, O E A

1€ Q-Markers iff 70 H IAZ o PPAR FE AR INHERR
ZAET ZMED T, TEERE, NEGENS
T Q-Markers. FR4E R IR BAFE T4 H A
AL, (5 B TS T i Py R AR Rt 1
T AR AR IE /D s TZR R « 3,4-O- M HER 22
TR 1,5-0-—WNHEBEZE T/R . 3,5-0- —mhiHEmE4: 7
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TEPEEUKP B A SR [N, 5048 A B T B )
MR, Bk Eaes, ghat, —eEmtE 5
BRI RS Al R FEDURE A, 8T G IADIRES . T
75 TS T B3 S AL AR 200 S R s 23 I e A P
T TNF {55388 M2 PTGS2 %8t RAE# 5, BE
M TR 830, 22 b, ik Zs 5 R 2K 5 i iR
Kol Rl et . A I IS RS, BGE
MFCRES BAEE MU P Bz DR S8 i A8 W [R] A 4% °F
JHF B A o

T S FH Ty R 2 A 73 At 5 B AR TR B 2 7
FEY A TR, 3,4-0- - WIHEREEE TR
4,5-0- WMMERE 4 7 IR S A JBR B8 55 il 40 =2 1 A
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TR 4,5-0-UNMEREZE 7RG . B4R SRR . W HERR S
JS 53 A AN [ 7 4 A6 R FE TR F I AZ O e
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R, PR NS ALKV E PR A% AR PR
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DiFeR ek Y+ 8 MEAER-FHEE Q-
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RN EAAAEREESR, FMNERZX 8 N Q-
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