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H OE A ESNZIEEREMNE P HERRKR. FREM. FRERK. FT. FMEIF. FERHKEB. ¥
ERF. FERBRAFFERRCHEE, ik KM Agilent TC-Cjy &i%4 (250 mm*4.6 mm, 5um) , T
B (A) -0.1% #hEg Rk (B) HA#h4n, #EEBL, #ik 1.0 mL/min, #0% K 260, 320 nm, A£i& 30 C. WA
FREA NS, PAKAIIIRER—NEE (FERE, FEREAEEKE) WEE TP IANARI>GEEH
W A Ak A EF, BIRA S SR EAR SR EAEITEESE T, Bl h kAT ITR, &
R HERE., TRHEREK., FT. FMEHF. FEREB B, £=%F. FERRARFERR CAN THRRLY
B AEBF A A 0.9072, 0.8736. 0.6207. 0.8547. 1.1936. 0.5501. 1.4369 #= 1.2244 (% A E) , AARE &4
T ARsEAR B B F AT R (RSD<1.5%) #eZ I (RSD<5%) RiF. IMirikAr—M %iF (% ERKE, #EREAE
SEAE) MG REATF IOANABRPAENLEEZMAEZF (RSD<1.5%) o 4 FAMARG I, % 548 EA4=F 5A% E
TR EEEE RS T (AR ERE<3%) o & T R OB, —N S itk, ZEAHTIT, T
AT et ey =424,

KR HEGRA EE (HPLC) , — M $9F, ot RE, #H 3R E, £ ERE, B 5K E
FES2S:TS255.7 SCHRFRIAAS: A X EHS:1002-0306(2024)15-0295-09
DOI: 10.13386/.issn1002-0306.2023080195

Simultaneous Determination of Nine Chlorogenic Acids and
Flavonoids in Mori Folium by QAMS
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Abstract: Objective: To establish a HPLC method for the determination of neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, rutin, isoquercitrin, isochlorogenic acid B, astragalin, isochlorogenic acid A and isochlorogenic acid
C in Mori Folium using the quantitative analysis of multi-components by single marker (QAMS). Methods: The analysis
was performed on an Agilent TC-C ¢ column (250 mmx4.6 mm, 5 um), with acetonitrile (A)-0.1% phosphoric acid (B) as
mobile phase at the flow rate of 1.0 mL/min for gradient elution, as well as the wavelengths were 260 and 320 nm and the
column temperature was 30 °C. The chlorogenic acid was used as the internal reference. The contents of nine components in

Mori Folium were calculated by the external standard method and QAMS (multi-point correction, gradient correction and
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single-point correction) respectively, and the differences among the four methods were compared. In addition, the accuracy
and feasibility of the method were verified by using multi-point correction and two-point correction to locate
chromatographic peaks of the components. Results: The relative correction factors of neochlorogenic acid,
cryptochlorogenic acid, rutin, isoquercitrin, isochlorogenic acid B, asiaticoside, isochlorogenic acid A and isochlorogenic
acid C to chlorogenic acid were 0.9072, 0.8736, 0.6207, 0.8547, 1.1936, 0.5501, 1.4369 and 1.2244, respectively (multi-
point correction). The durability (RSD<1.5%) and the reproducibility (RSD<5%) of the relative correction factors were
positive under different conditions. The content of nine components in Mori Folium was determined simultaneously by the
external standard method and QAMS (multi-point correction, gradient correction and single-point correction), and there was
no difference between the results obtained from the four calculation methods (RSD<1.5%). Compared to the relative
retention time, multi-point correction and two-point correction could improve the accurate localization of the
chromatographic peaks (relative error [RE|<3%). Conclusion: The method of QAMS for nine components determination in

Mori Folium was established, which was accurate and feasible and could be applied for the quality control of Mori Folium.

Key words: high performance liquid chromatography (HPLC); QAMS; Mori Folium; chlorogenic acid; gradient correction;
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single-point correction; two-point correction

F&I 2 RMEYIZE (Morus alba L) TR A,
F 2005 4AFEwkE P E 25 MR, HLAT B EOXER, Y il
Y, VERTIA B 89S BA ST R, SR d R
WPy R Z B2 L S A RSE . 2SR AEP T, R
MZH T 7 Z2 T HPLC #8280 S A FE A H e
T2 . BRERIEIR . 7T S SRR B S5
. FEIR A FISFERERR C 9 Fhalisr, matsmmas
FP T ZEEER S S R IPL R . BUEL. PRS2
PR DIARE 1 HRIT, 2020 AER [ 25 SO0 SR
A T AR T TR BRI, SR B AR AL
SN H R B —E RBR T, DA m
SRR . TS 2 B A B B T IR PR SR
TS AEAS RS EARARAS Bl R, BAMRE
e XA RUESH PR SR, BRI T St 24 hr i ds
A ST A IR . A REEFRE" F 2006 4F
B KR A — I 2 3F ¢ (Quantitative Analysis of
Multi-components by Single marker, QAMS) EL#¥%)
T2y B AR 22 5 R R i
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] B 325 5 S B MR A T 0719 AP o i 4 < L —
PP RERT, LIS b & B 4R R S NS ),
il ST QAMS IEXT iR 55 Ak 8 PRk a4y AT
[FIHAMRE, F 54 MRIR N 2 45 b 1 T Eb s, PR i
AReyrl S aE M, DSRS0 Z 48R Bt m s
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1 MR5RE%
1.1 MRS

F0b 10 {EERSE B ULER 1, P R %
P W7 M 52 R 35 (Morus alba L.) TR 205 .
A o, f5E Meker 28 7l BiliR  Srdral, K
O CERE ML TRRFE T K LK 2T (3 S
DSTDLO001701) . ¥8 =iy (4it*5: DSTDZ000102) |
S (35 DSTDY000603) . 39748 R iR (Hit 5
DSTDXO001504) . BR&gRfR (Fit5: DST221220-035)
23 J5 iR (5. DSTDL002103) . 45 1R A(HE S
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F1 RMERER

Table 1 Information table of Mori Folium samples
RS SRASCH At R FEHL SRR
S1 2022.7 TRy R
S2 2212079 i 3K
S3 20221122 B PG % WK
S4 2022.7 B ke
S5 2022.7 Ul N R
S6 2022.7 Ul NS R
S7 2022.6 B A el
S8 200901 T e FH WS
S9 121123-201806 Ebr 3K
S10 20200417 LM 3%

Waters ACQUITY UPLC H-CLASS % /&5 550k
MR R R A B 7] UltiMate-3000 74
SRS FEER CHHIRBI S 7] 5 A G
1% ¥ A 250 mmx4.6 mm, 5 pm) Agilent TC-C,g.
ARG R A A
SHIMADZU Inertsil ODS-3 i H AR HEAF];
MS205DU I + J5 43 2Z — HL F 43 #1 K °F . ME802
TR RF MR e 2SS A B2 F 5 KQ-600
KED BB g visy  RILTTE A ARG BRA
Al 3-30K UL FEE Sigma 4N Al U2 BB 4l
KA PO B AR AT BRA F .

1.2 SEWHE

1.2.1 MRSl A 10 HESbRE SR iR
60 Hfi. KEBEHREZEMTE R 1.00 g B ELIEHEIE M
Hr, 1:50 BHE ELTITA 50% H sty s i, B A5 $R
30 min(ZFR 250 W, 43R 40 kHz), HtH, 7000 r/min
B0 10 min, 3L ZE 50 mL AR ORI,
50% FIEEE 2 = ZI3E, LA 0.22 pm fHFLIE R uE =
TS/, 4SRN

Agilent-Eclipse Plus C,g
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1.2.2 XTRESREMTHIE 53 ik 25 PR 25 X Bt
s, BT 20 mL ARSI, DL Bl S
AR 1.3700 mg/mL ., £¢F AR 2.5290 mg/mL.
BRERIFIR 1.1345 mg/mL. /7T 1.0430 mg/mL. 54}
FZH 1.2000 mg/mL ., SF4-J5 2 B 1.9225 mg/mL., 5§
=B F 0.5620 mg/mL., F4EJRLE A 0.5945 mg/mL
R4 512 C 0.5085 mg/mL BYIR-& X RSB 45 R,
BH—20 °C vKFEROCIRAF . AT R tE R s A
MR 22 TR DT MR B, BAS .

1.2.3 WAHEIESRME @3Sk Agilent TC-C 4(4.6x%
250 mm, 5 um); FLshAH: ZHE(A)-0.1% BilE/K(B);
A B e B ( 0~6 min, 8%~12%A; 6~15 min, 12%~
30%A; 15~25 min, 30%~40%A; 25~26 min, 40%-~
8%A) 5 I K P # (0~13 min, 320 nm; 13~17.4 min,
260 nm; 17.4~26 min, 320 nm); {ii#: 1.0 mL/min; 1
i 30 °C; #FfEE: 10 pl.

1.2.4 QAMS JiiksfatsL

1.2.4.1 RGENPE K2 WHGEGXT B3
SR E RS 10 pL, ARYE 1.2.3 (s SRk ke
el

1242 ZMXRR  SFHMRIRKEERI 1.2.2 RS
X RE SN 5. 20, 50, 100, 200, 400 pL B 5 mL
tROASEDR T, FHOIE R SIER B E 25 2205, 1R 5,
HFF R IUAS R W B BOTR A X RE A R 1~ VL, $#%
1.2.3 T FE SR SRR E , 1o Sl

1.2.43 K5, EEMMEAErE R E 1.2.2 W
TRAE X R SIS GE &, SRR E 6 IR, TR
2% s R PR E R — HE R E AR 6 IR, 2
1.2.1 W PAT A 6 Oyl i, SRR, L
SRS B i, S T A PR IR — 3%
AU, 435 TR 0.2, 4. 6,14, 26 h #
FEMIRE, P4 AR P

1.2.4.4 fnFeEISCR HUE-—ZFrAES 12 4y, B4y
0.50 g, FEEEFRAE, B H Ak 4 21, B340 3 1y, Bl
£ 3 U5 RIS B BN S 4412 1.2121 mg/mL, 4%
JRER 2.2374 mg/mL, BA4¢JFIR 1.0109 mg/mL, /T
0.9210 mg/mL, i 2 H 1.0605 mg/mL, 5 &% 52
B 1.6938 mg/mL, %8 2= 7F 0.5159 mg/mL, 5 4% 5
fig A 0.4969 mg/mL, 4% AR C 0.4430 mg/mL 11
TR A X BRI W 250, 375, 500 pl, 4 40 4 $iz 18
1.2.1 Ty il s Ll v, 422 1.2.3 T s ibre
e, PEAFhARE I s 235

1.2.4.5 AAXAIEEFHY 3 FITETE  a 2008
TETE: 8 ML M [, BA3 1 - S ARG 25 ) 1 i,
IELE, LA §, WP BHELE AR R BT
(Relative Correction Factor, RCF)!"", AWF5% % H
1.2.2 51 FR A [R) 5T s v 3 TR 5 X BRI R 1~ VT
FA) SO R AT (o i e e T A, L SR b o S A v ELXE
MEHBR G 13 SIE R NS, s A §,=

f/f=(A/C,) /(AJC,)=A,C/AC;, =, £, CFl A 43
BFCF RCF. JJri e B g m A, i i s 43 ACRfFr
MRS FIN 28, 845853 RCF,

b. BFREAZ IEE: AR HE SCHR [20], PRIk A =X
A=a-C+b(A AT, C RFIRHRE, a AR,
b AR, 24 a/b>100 I, b/a A] ZIEAI, 15 C=A/a,
AT LIRS pR v i 2R AL 2 B s T S AR XA 1 PR -7
f,=a/a, MWL S C=A/a=A/(a,f,), 3
1, a; SAEIN AR AT PR BHER RLER, a S IR bR R
LRARLER, A, RN AL THI AR .

c. BN TE T : ARG SCHR [21-22], LAYMRIZHRREE
NOTE AR IE R F o MRIEAFCN A//C/=A/C,,
C/=A/(A/C)=ATa;c K, AT C R FREI 53
A PRI TR BRI B, A, R C; A A a3 X L Py
TR BE, a, S BA SRR (SIMRTE T ST IR A Y
HZeRbAe) . [RIEASROER F £, =f/f=(A/C)/(Ay/
C,)=ay/a,, BIAMRIEME SR SRR 2 ., C/=
Alfa= AY(agf,) o A FIRIERA EZE, RF KL
IE R F AbniE pHZR R R 2 L, T B SR IE A MR IRk
B RS RER 2 L
1.2.4.6 WAHMERBEIME:  7F—2 6 H PIE e 2
% 457, AR 7K AR 511 (0.05%. 0.1%. 0.2%) .
TRBIAE A A B 5 L) (1.2.3 (a5 25 2F R oK AH 454 13
LI /> 2%) . AR (25, 28, 30, 32, 34 °C) . i
(0.8. 0.9, 1.0, 1.05 mL/min) FIRIIEH (1.2.3 (A%
S AP A S P2 nm), DLRAE ] 2 AR EGE R
%8 Waters ACQUITY UPLC H-CLASS. UltiMate-
3000 F1 3 FhAS[E] ) SR 5k Y 5 19 (635 4F (250 mmx
4.6 mm, 5 pm) Agilent TC-C,53. Agilent-Eclipse Plus
C,s. SHIMADZU Inertsil ODS-3, #£47 RCF FlAHX}
PR BB B TH] (1 =try/trer FEHT tryn tre 23T R AT
SRR B B TE], v, S 38 A FUARL R I 4019
AEXTR EE B TR]) Ay PR AN EE B 5%
1.2.4.7 FRRIMLH AT ATSEE ALY 3 BTk a. FHXT
PR EE B ] AE— I Z PR AR H, SCRRE 3k SR FHAH X £
B B TR EA T B8 430 e i e 621 7237200, SERR A FH
B RO S . S5 R [21], R HPRAEAEXT
LR B I 1E] CESTARUERTH Agilent TC-C g F BTN AL
S B8 S a)/ PS4 A B8 e 6] ) THUI B B Bt 1], D)
AR AR, B AR A A A 1 T LR B s T]
(y)=FR O35 NS (SRR R ) 19 SE IR 88 B
[a] < BRIfEARXT O B8 A TE] (A gilent TC-C o) (x)

b. Z S IEE: LLEEARHERT 1Y Agilent TC-
C, ¢ BULRE B A Ap A X, HALSETIE BT FH A A9
13 B4 B 1a] 92k FR Y (L SHIMADZU Inertsil ODS-
3 o), 2 ilkRdEf 2RI AR E T AR,

c. PR IE s ASBIFSE T 1 N S ) 4 S i i o5
1 Gy H X IS S5 3 RAS 0 T 7 SR, B
Sk FHEE AR ME I FH 9 Agilent TC-C g B £3¢ J5L 1% Fi =
TR B B E R A AR X, DAHABIS UE AT FH (AL e
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LRI IR AN T MR B R A A AL AR Y (L SHIMA-
DZU Inertsil ODS-3 i), £l A vk gl 28 37315504
IEJ7 R
1.2.5 EFEE B 10 bk S ob e s, $#2 1.2.1 1
TR EAS 2 O AT AT, $ 1.2.3 T
TG AR R, TO SR T A, A3 A MR T
— M Z PP (SR IE . RERALIE | BASRE) THAAS
ST
1.3 #HiELIE

F)F Microsoft Excel 2019 %4 BEAT 85 7=
F4yH7, 8 IBM SPSS Statistics 25.0 #AE4T
FESYHTHN ¢ KB o
2 FR57Hh
2.1 QAMS FiEFERER
2.1.1 RGEEMNE  ICSRIRA T BRSO St
AR GRS IR DLIE 1, B Waters Empower T AEuh
THEAS BT ER IER « SRIFTR . BRak s . 2 T . St
JEAF . SERIER B AU . SARIEIR A FISRLk)E
g C 5 HAHSR RS 11 43 25 3 4351 o 17.62. 3.26,
28.49. 6.58, 6.40, 3.27. 1.77. 3.54, BB ¥EM 9 1E
10000 DL I,

A 2

0 5 10 15 20 25
t (min)
B 2
3 5
1 4 ‘ ]
7&
l I
0 5 10 15 20 25
t (min)
B 1 FEHEER TR (A) FNRAS N R A
(B)HPLC fai% &

Fig.1 HPLC chromatograms of Mori Folium sample solution
(A) and mixed reference solution (B)

VE: 1T 2- S IER; 3-BASR IR 475 T5 S-S EEH: -
FERIFIR B; 7-5 n T 8- AR HIR A 9-5 475K C.
2.1.2 ZRMECHR DALY WIAALFR, & o1y
JH R (X)) AL bR, il R 2k, 4521 WAk 2,
9 ARSI BT B R BE XA 5 A i I TR AR Z M OC 2R RAT
R*=0.9997,
2.1.3 K5 HEVEARSENE NSk 3 P, FZ
1.2.4.3 TR S TI55, 9 NS5 ik % BE . SR A PEAN
g TE RSD #/NT 2.5%, RUNIZ LR % . &
SRS ETE R4
2.1.4 JFEEDAES FRSL ORISR EIR . SRIFIR | Bask
JERR . 2T S SRR B AU Sedt
JRPR A RIS 23 IR C i -F- 2% 55351 8 0.5029,

K29 PRI R

Table 2 Results of linear relationship of nine kinds of

components
ERE % [EVEpE: LPEVEF (ng/mL)  R?
1 SRR Y=27563.61X+1390.943 1.3700~109.6000 0.9998
2 SIFERR  Y=30052.85X+10255.98  2.5290~202.3200 0.9998
3 BREER  Y=26499.33X+1865.864  1.1345~90.7600  0.9998
4 T Y=18799.6X+254.8852  1.0430~83.4400  0.9998
5 SMUEHE Y=25864.39X+1262.257  1.2000~96.0000  0.9998
6 FEJFAMRB  Y=36055.92X+4077.8  1.9225~153.8000 0.9998
7 BT Y=16894.28X+246.8369  0.5620~44.9600  0.9997
8  FEAERA  Y=43818.15X-1095.45  0.5945~47.5600 0.9998
9 FHJFMC Y=37590.87X-1801.718  0.5085~40.6800 0.9998

K3 ROREERE  EA MR E T
Table 3  Precision, repeatability and stability of
nine kinds of components

il HEM FasE
%
RSD(%) RSD(%) RSD(%)
AR IER 0.05 0.83 2.16
LRJER 0.05 1.11 2.18
[SEE3AN 0.14 1.56 0.53
P 0.07 0.08 0.28
SR T 0.18 2.35 1.28
s il 0.13 2.39 1.23
KRBy 0.11 2.00 0.51
FERFERA 0.32 1.86 0.51
FERFRRC 0.39 2.33 0.28

1.5404. 0.7360. 0.5062. 0.7143, 0.3381. 0.2267.
0.0810. 0.0761 mg/g, AN AL [ UL F (n=9) 43 51| N
100.04%.99.36%.99.89%.99.54%.99.86%.98.59% .
99.69%. 99.63%. 100.83%, RSD 43 % & 0.69%.
1.06%. 1.96%.0.74%.0.17%. 0.25%. 0.31%. 0.30%.
0.31%, FRIIZ 7 EEA RIHESRE, J7iERI1T.
2.1.5 FHXMKIEETF 2SR EEIT AN EHR )R]
TR IEAR . BRsR iR . 2T . S . FaR iR B
ERYT | FEURR A AISSERR C MAHXTA IE A
T RSD ¥J<3%, =FpJr kit 45 2] RCF 4553 Ul
2 4, RSD #J<1.50%.

K4 BMEMIIAXIE RN T
Table 4 Relative correction factors of various components of
Mori Folium

ﬁﬂ: }J{J& fI 2 f3/2 f4/2 f5/2 f6/2 f7/2 f8/2 f‘)/2
ZEKIE 0.9072 0.8736 0.6207 0.8547 1.1936 0.5501 1.4369 1.2244
FERRLE 09172 0.8818 0.6256 0.8606 1.1998 0.5622 1.4580 1.2508
BERLIE 0.9073 0.8737 0.6207 0.8547 1.1937 0.5504 1.4372 1.2247
A 0.9106 0.8764 0.6223 0.8567 1.1957 0.5542 1.4440 12333
RSD(%) 063 053 045 040 029 124 084 123

2.1.6 I FHHAFIEELAE

2.1.6.1 Tt HME P 1.2.4.6 T P43 @5 4514,
FAF M A% RCF (9 RSD #4J<1.5%, F2UA (A% 55140114



%453 55 15

REESC, A — NS PFERIRRNE S 9 Rk IR A s B - 299 -

AR XTI 1% 5> RCF A2 M 5se /)N, i FH A R4 o
TETEIEENL T, LA SIARERE LA R i 5 M4
R, AAFIM S AR XA B B E] RSD>5%, Hofth (543%
S RRASHT RN ER /)N, AEXHAE B HTE] RSD < 3.40%.
2.1.6.2 EIE IR 1.2.4.6 TR IEATIR, 4520
RS = JE4F RCF 19 RSD N 4.27% #b, HiAx
MZH 5> RCF 19 RSD ¥J<1.5%, 15 53 AH X4 B4
AfTE] A RSD 345<5%, #2278 RCF FEAR[RLHRFIAH] {3
T B RAFrIEEELE, 4558 0K 5. & 6.

2.1.7 EISEENL FEXT R B ] R PR AR
BA B ]S B O B B ], ULER 7, 45 SR AR A
S LR B I TR T PN 224, S Rl £ B4 B[]
MIAHXT IR 2% RE [RE( %) =[ (S0 B - 75 00 B ) /52 0
{H 1<100)] AHXF 5N, SELT R HERT, X Z W] RE %A,
TS O 2 5 +8.00% o X AP IF IAE (i 4 A
22, SR AR T 5] G 58 4 M IR S BE ST, B AR ME VR
FENLRFIN A3, — 0 Z2 PR A A LAHE) W o

22 WA IE T ARt IR A IE AR DL IR 2 (417

%5 RCF B

Table 5 Reproducibility of relative correction factors

M *H /DZ %g @ﬁ;‘%’l‘i f1 2 f3/2 f4/2 f5/2 f6/2 f7/2 f8/2 f‘)/2
iR Ealin Agilent TC-C ¢ 0.9072 0.8736 0.6207 0.8547 1.1936 0.5501 1.4369 1.2244
Agilent-Eclipse Plus C g 0.9160 0.8769 0.6225 0.8557 1.1903 0.5925 1.4325 1.1987
SHIMADZU Inertsil ODS-3 0.9168 0.8778 0.6274 0.8619 1.1933 0.5910 1.4460 1.1803
FEER K Agilent TC-C ¢ 0.9254 0.8738 0.6327 0.8731 1.1698 0.5393 1.4455 1.1887
Agilent-Eclipse Plus C g 0.9167 0.8804 0.6287 0.8669 1.1729 0.5414 1.3896 1.2031
SHIMADZU Inertsil ODS-3 0.9226 0.8841 0.6319 0.8701 1.1701 0.5715 1.4248 1.1885
FI{E 0.9174 0.8778 0.6273 0.8637 1.1817 0.5643 1.4292 1.1973
RSD(%) 0.69 0.46 0.78 0.88 1.00 427 1.47 1.30
26 FHXTOREA B [a] E
Table 6 Reproducibility of relative retention time
AR ikt T T3 T4y s, Ter 7! Tg/ Top
KR Agilent TC-C g 0.7849 1.0326 1.3039 1.3668 1.4310 1.4632 1.4832 1.5212
Agilent-Eclipse Plus C g 0.7251 1.0372 1.3599 1.4269 1.5024 1.5341 1.5630 1.6059
SHIMADZU Inertsil ODS-3 0.7609 1.0359 1.3207 1.3857 1.4547 1.4870 1.5086 1.5493
FEER K Agilent TC-C, 0.7792 1.0302 1.2881 1.3497 1.4100 1.4421 1.4610 1.4968
Agilent-Eclipse Plus C,g 0.7060 1.0445 1.3908 1.4587 1.5359 1.5679 1.5976 1.6420
SHIMADZU Inertsil ODS-3 0.7423 1.0392 13334 1.3985 1.4680 1.5000 1.5217 1.5637
FEE 0.7497 1.0366 1.3328 13977 1.4670 1.4991 1.5225 1.5632
RSD(%) 413 0.49 2.82 2.86 3.15 3.08 332 3.43
FT 3R VE T OR B A R AT GG e i
Table 7 Predicting retention time to locate chromatographic peaks by three ways
1024 kA CREEEIC FEREIR SRR REEER T S e EIRB 5 0T R RIRA A ERC
RAFHE Agilent TC-C g Friftg (X) 9.6877 12.3425 12.7453 16.0932 16.8698 17.6618 18.0590 18.3065  18.7753
TR AE X R B s 1] (%) 0.7849 1.0000 1.0326 1.30390 1.3668  1.4310  1.4632  1.4832 1.5212
Agi{;ﬁg'g‘fp” Tl 7.7900 10.7430 11.1430 14.6090 153290 16.1400 16.4810 167910  17.2520
Tt (y=10.743x) 8.4322 10.7430 11.0932 14.0078 14.6835 15.3732 157192 15.9340  16.3423
RE(%) -824 000 045 412 421 4.75 4.62 5.10 527
T, (Y=1.0310X-2.0691) (£ 5¥5) 79189 10.6560 11.0713 14.5230 15.3237 16.1402 16.5497 16.8049  17.2882
RE(%) -1.65 081 064 059  0.03 0.00 -0.42  —0.08 -0.21
i, (Y=1.0307X-1.9789) (Mi,51%)  8.0062 10.7425 11.1577 14.6084 15.4088 16.2251 16.6345 16.8896  17.3728
RE(%) -2.78 000 —0.13 000 052  -053  -093  —0.59 -0.70
SHIMADZY, Sty 89480 117600 12.1820 155310 162960 17.1070 174870 17.7410  18.2200
Titillte (y=11.760x) 92304 11.7600 12.1434 153339 16.0736 16.8286 17.2072 17.4424  17.8893
RE(%) -316 000 032 127 136 1.63 1.60 1.68 1.81
T, (Y=1.0133X-0.7939) (£ 575)  9.0226 11.7128 12.1209 15.5133 16.3003 17.1028 17.5053 17.7561 182311
RE(%) -0.83 040 0.50 0.11  -0.03 0.02 -0.10 -0.08 -0.06
Hidlty (Y=1.0054X-0.6493) (Pi,51%)  9.0907 11.7598 12.1648 15.5308 16.3116 17.1079 17.5072 17.7561  18.2274
RE(%) -159 000 014 000 -010  -001  -0.12  —0.08 -0.04
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k7
(€ A A A TR] (1) B IEIR SRR RERRER T SR SRR B 5 B AR RIRA A IRC
BRI Agilent TC-C Felty 103250 13.2500 13.6500 17.0670 17.8830 18.6830 19.1080 19.3580  19.8330
ity (y=13.250x) 10.3999 13.2500 13.6820 17.2767 18.1101 18.9608 19.3874 19.6524  20.1559
RE(%) -0.73 023 -123 -127 -149 -146 -152 -1.63
Billlt, (Y=1.0386X+0.3546) (X xi#%) 104162 13.1735 13.5919 17.0690 17.8756 18.6981 19.1107 19.3677  19.8546
RE(%) —0.88 043  -0.01 0.04 -0.08  —0.01  —0.05 -0.11
B, (Y=1.0177X+0.6893) (Pixi#k) 10.5485 13.2503 13.6602 17.0673 17.8577 18.6637 19.0679 19.3198  19.7969
RE(%) -2.16 -0.07  0.00  0.14 0.10 0.21 0.20 0.18
Agii,ﬁﬁts'gl;pse Sl 7.5420 10.6830 11.1580 14.8580 15.5830 164080 16.7500 17.0670  17.5420
Bitillt, (y=10.683x) 8.3851 10.6830 11.0313 13.9296 14.6015 152874 15.6314 15.8450  16.2510
RE(%) -11.18 114 625 630 6.83 6.68 7.16 7.36
Tt (Y=1.0902X-2.8468) (£ 5i¥5) 77147 10.6090 11.0481 14.6980 15.5447 16.4081 16.8411 17.1109  17.6220
RE(%) -2.29 098 108 025 0.00 -0.54  —0.26 —0.46
e, (Y=1.1131X-3.0558) (PIs375) 77276 10.6826 11.1310 14.8575 15.7220 16.6035 17.0457 17.3212  17.8430
RE(%) -2.46 024  0.00 —0.89 -1.19 -1.77 -1.49 -1.72
SHIMADZU Sl 8.8330 11.9000 123670 15.8670 16.6420 17.4690 17.8500 18.1080  18.6080
Inertsil ODS-3 R
Tt (y=11.900x) 9.3403 11.9000 12.2879 15.5164 16.2649 17.0289 17.4121 17.6501  18.1023
RE/% —5.74 0.64 221 227 2.52 2.45 2.53 2.72
il (Y=1.0629X-1.3044) (X xi#%) 89927 11.8144 12.2426 15.8011 16.6265 17.4683 17.8905 18.1536  18.6519
RE(%) -1.81 101 042 0.09 0.00 023 025 -0.24
Tt (Y=1.0577X~1.1543) (B 5¥5)  9.0924 11.9004 12.3264 15.8675 16.6889 17.5266 17.9467 182085  18.7043
RE(%) —2.94 033 000 —028 —033 -0.54  —0.55 -0.52

25 ITAE),, GERRIITEAR RIS A H] (A (Agilent
TC-C,3 A1 SHIMADZU Inertsil ODS-3) 9 F 5lg 4>
LR B B TRIAH G PERL LS (R?=0.9999) o RISER HIAS[F]
AR, AR @IS, H R? KSR AT LLIEF 0.9990
1570 S

P SR TE 2 AR 2R SR B T R L AT 2 (40
SLL=MIE) . hE 2 AT UL, S RE RS IE TS
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JEf% . SR Agilent TC-C g Tt AERT 45 1853 1A 14 B4
Ff 8] 43 5317 AR TE 5 R, BRI 33 22 ORI e TE
O AHN L REAT 24 1l 3 B T HH e rsf ], DL 7. Bl
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Fig.2 Correlation of retention time of different
chromatographic columns
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Fig.3 Ultraviolet absorption spectrum of chlorogenic acids (A)
and flavonoids (B)
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22 HENE

S BE— I 2 PP AERA PR, 43T R B0 4 FhitaA
T R4 SR A RSD #41<1.50%, [RIH SR FH 5 24

Sy MRS 4 Fh T Ik R S5 R 00 22 vk, P E R
1.000, ZEHTF 0.05, i 4 F3I5 a5 IR 22 5500
WEME UK 3 R ik A 4E SR 435 A MR ]
AT L EL, TH845 |RE|<3.00%, [FH R ¢ #5643 BT
Ha2e 53k, 4520 3 Pl )y S ARkl 2%

8 RMAMIEFRIMELSR (mg/g)

Table 8 Determination results of various components of Mori Folium (mg/g)

FEf FETRIT BTERIER [ M S SEEIEEB ERYEAT SERFRA SEFIRC
S1 VIRV 1.0090 1.4603 1.0119 1.4298 0.6746 0.4521 0.1622 0.1518
Z mKIE 1.0171 1.4695 1.0149 1.4342 0.6799 0.4605 0.1624 0.1518
RERRIE 1.0059 1.4558 1.0070 1.4243 0.6765 0.4504 0.1601 0.1486
SRR 1.0149 1.4633 1.0142 1.4342 0.6817 0.4557 0.1610 0.1506
RSD(%) 0.51 0.39 0.35 0.33 0.47 0.98 0.67 1.00
S2 LARINS 0.6607 1.3804 1.5536 1.8416 0.6035 0.9452 0.1846 0.1390
Z mRIE 0.6680 13916 1.5606 1.8497 0.6100 0.9636 0.1853 0.1390
RERELE 0.6607 1.3786 1.5484 1.8369 0.6068 0.9423 0.1826 0.1361
HRRIE 0.6666 1.3858 1.5594 1.8497 0.6116 0.9535 0.1837 0.1379
RSD(%) 0.58 0.42 0.36 0.34 0.59 1.01 0.63 0.99
S3 VRN 0.5447 1.0155 0.9947 1.0578 0.3990 0.3577 0.1388 0.1113
Z mKIE 0.5495 1.0215 0.9963 1.0603 0.4039 0.3640 0.1386 0.1105
RERRIE 0.5434 1.0120 0.9885 1.0529 0.4019 0.3560 0.1366 0.1082
SRR 0.5483 1.0173 0.9956 1.0603 0.4050 0.3602 0.1374 0.1096
RSD(%) 0.53 0.39 0.36 0.33 0.65 0.97 0.75 121
S4 LARINS 1.1633 1.6984 1.3429 1.8122 0.7758 0.7120 0.1676 0.1355
Z mRIE 1.1711 1.7068 1.3453 1.8154 0.7803 0.7241 0.1677 0.1352
RERELE 1.1583 1.6908 1.3348 1.8028 0.7763 0.7081 0.1653 0.1323
HSRLE 1.1686 1.6996 1.3443 1.8154 0.7824 0.7165 0.1663 0.1340
RSD(%) 0.49 0.39 0.36 0.33 0.41 0.96 0.69 1.08
S5 VRTINS 0.9335 1.6615 1.2327 0.9481 1.1179 0.3483 0.3350 0.1691
Z RRIE 0.9435 1.6756 1.2393 0.9542 1.1259 0.3558 0.3377 0.1698
RERRIE 0.9332 1.6599 1.2296 0.9476 1.1201 0.3480 0.3328 0.1662
SRR 0.9415 1.6685 1.2384 0.9542 1.1288 0.3521 0.3348 0.1684
RSD(%) 0.57 0.43 0.38 0.39 0.45 1.05 0.60 0.93
S6 LARINS 0.8631 1.8627 1.0158 0.4069 0.8688 0.1927 0.4092 0.1394
Z mRIE 0.8722 1.8774 1.0210 0.4108 0.8760 0.1972 0.4125 0.1395
RERELE 0.8627 1.8599 1.0130 0.4080 0.8715 0.1928 0.4066 0.1365
R RIE 0.8703 1.8696 1.0202 0.4108 0.8783 0.1951 0.4090 0.1383
RSD(%) 0.56 0.42 0.37 0.49 0.49 1.10 0.59 1.01
S7 VRTINS 0.9936 1.5280 1.4353 1.2779 1.0044 0.3269 0.1799 0.1498
Z RRIE 1.0023 1.5384 1.4402 1.2829 1.0103 0.3334 0.1804 0.1499
RERRIE 0.9913 1.5240 1.4289 1.2740 1.0051 0.3260 0.1778 0.1467
SRR 1.0001 1.5320 1.4391 1.2829 1.0129 0.3299 0.1788 0.1486
RSD(%) 0.52 0.40 0.36 0.34 0.41 1.02 0.65 1.00
S8 LARINS 0.5004 1.0204 0.6621 0.7123 0.3074 0.2405 0.1382 0.1243
% pRIE 0.5058 1.0280 0.6644 0.7158 0.3129 0.2454 0.1382 0.1239
RERELE 0.5002 1.0184 0.6592 0.7108 0.3113 0.2399 0.1362 0.1212
HRRIE 0.5047 1.0237 0.6639 0.7158 0.3138 0.2428 0.1370 0.1228
RSD(%) 0.58 0.41 0.35 0.35 0.91 1.03 0.71 1.13
S9 VRTINS 0.3712 0.9924 0.7505 0.8073 0.5302 0.3158 0.1578 0.1149
Z RRIE 0.3755 0.9991 0.7524 0.8103 0.5353 0.3217 0.1579 0.1142
REERIE 0.3714 0.9898 0.7465 0.8047 0.5326 0.3146 0.1556 0.1118
SRR 0.3747 0.9949 0.7519 0.8103 0.5367 0.3183 0.1565 0.1133
RSD(%) 0.59 0.40 0.36 0.33 0.54 0.99 0.70 1.18
S10 LIRS 0.2984 0.9812 1.7469 1.4196 1.0218 0.4567 0.2296 0.1214
% mRIE 0.3032 0.9904 1.7551 1.4268 1.0291 0.4661 0.2309 0.1212
RERELE 0.2999 0.9812 1.7414 1.4169 1.0238 0.4558 0.2276 0.1186
R RIE 0.3025 0.9863 1.7538 1.4268 1.0318 0.4612 0.2289 0.1202
RSD(%) 0.74 0.45 0.36 0.36 0.45 1.03 0.60 1.06
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