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Abstract: Objective To establish an HPLC fingerprint for Coptis chinensis rootlet, evaluate the quality of rootlets from different
origins using chemometric methods, and determine the contents of multiple components via quantitative analysis of multi-components
by single marker (QAMS), screening for differential compounds. Methods A Welch Xtimate Cis column (250 mm x 4.6 mm, 5 um)
was employed. The mobile phase consisted of acetonitrile (A) and 30 mmol/L ammonium bicarbonate solution (B; each 1 000 mL of
ammonium bicarbonate solution contained 7 mL ammonia and 1 mL triethylamine). Gradient elution was performed at a flow rate of
1.0 mL/min, with detection at 270 nm and a column temperature of 30 ‘C. Results HPLC fingerprints were established for 18 batches
of C. chinensis rootlet, all of which exhibited a similarity of = 0.966 with the reference fingerprint. A total of 10 common peaks were
identified, among which seven peaks were assigned to groenlandicine, jatrorrhizine, columbamine, epiberberine, coptisine, palmatine,

and berberine. Hierarchical cluster analysis (HCA) classified the 18 samples into three groups. Principal component analysis (PCA)
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extracted two principal components, accounting for a cumulative variance contribution of 81.556%. Orthogonal partial least squares-

discriminant analysis (OPLS-DA) identified four major differential components. Using berberine as the internal reference, relative

correction factors were established for groenlandicine, jatrorrhizine, columbamine, epiberberine, coptisine, and palmatine. The QAMS-

calculated values were compared with those obtained by the external standard method (ESM), and no significant differences were

observed in the quantification of the six components between the two methods. Conclusion The HPLC fingerprint and QAMS method

developed in this study demonstrate good reproducibility and operational simplicity, and can be effectively applied for the quality

evaluation of C. chinensis rootlets.

Key words: Coptis chinensis Franch. rootlet; fingerprint; chemometrics; quantitative analysis of multi-components by single marker;

quality control; groenlandicine; jatrorrhizine; columbamine; epiberberine; coptisine; palmatine

k2 B R R Y B E Coptis chinensis
Franch.. = MM # % C. deltoidea C. Y. Cheng et
Hsiao (=% C. teeta Wall. Ff T-IEARZEN, F 24y
AT, B WIS R, N IRE KR 2
<, HERARMIEE. . PrEl. MR M
Jig DU S 2GS PER), H B RN A,
FIFE/NBERS YT SIEREEN, BHESUNEER)
TR, W T O ARE D ZARE) B, {HSZPR
FEP BRI R EIETCAEH], v THIE ). 35
giit, REFERESN R TR S TE R 15%, TR
FER A S R E I YIS, B
FIVE g/ NEER B SRR, AN Z R BTER ASZ YA 55
VREEE I A B2 A 0N B2 254 o T RN
W5, HATCAT 2 R 820 B I M2 350
FIRIBIE FEARABLCS), (HA RIIEZ Ky 2 T7VERIR
BIF R WARIE .

TGS B 2%, DURHIE RS R 2 bR L) 5
B ERIEAT P M EI BRIV Ol 2 AP,
TR G H iy & B TE T7 1 MR, AFAE A
ey HER A 2R in) @l 02l, — il 2 PF  (quantitative
analysis of multicomponents by single-marker ,
QAMS) & I 4 IR 0 2 Fia b i B A% U7V
WM SR AR R, W€ — M 515 HAR
PRAIFR AR 7, oo HoAth4H 7 AT e e, HAT PR
AERA S AOREERS AL, BOHIAT SR04, AT TEi
DI HPR WIAEANE =1 18 #EEEAL, A =
ROBUAH B (HPLC) 4R 2L, 45 Gk it 2o,
FCEAN R P M AU P e 22 e, JF SRR 2 5
Yo, DT o s ) B A, DL/NBERICA
2, B IR TR SUEIE 455 QAMS g BiEATH
7 FAEVIBSER > S, AR RN R B
AR, DA S0 ) S B Y 5 AT 2B 5
¥, JEJ BRI AR o A ) R B B YRR AR LR
AR .

1 XEEHR
1.1 Y&

Agilent 1200 =RGRAHTEN, BFEESHS
Bl GI1322A JP62356715 ; VU 76 % GI311A
DE62959222; H it kFEs G1329A DE64760202; 4
1548 G1316A DE63060935; DAD frill#s G1315B
DE63057698 J% ChemStation T{F# (3 H Agilent
AF]D; KQ-250DB A £ 7 7 i e A (Rl
P H IR AT XY-100MW-A B 5 Z 7K 20 &
X CEMTEBHETEREHARATD.

12 iK%

X HE A% 2= R (S CYR-G0046220901 )
AEIMBE S (HIb'S CYR-F0034231201 ). 254R 5 (it
5 CYR-Y0011231201 ). R/NEERH (#t5 CYR-
B0043220609) BIEmK (5 CYR-H0057220202)
E5yT (S CYR-H0076231201). /NEERE (Hit5
CYR-X0024210628), i/ HIIKT 98%, HIY
INZERSIEH AR ECA R A Fl g4k, W EE (HPLC
%K. 4§ (HPLC 20 M H 3% E TEDIA A+, #
. HEE (AR 20 WHBERKN AL THRAH,
K. =M. BIRE M B L R BHEA A R
Ao JITH 256 4 E P Hh 2B 5T e 2R 1 S A AT
R NTEIE C. chinensis Franch. i T 208 . ¢
s B IR 1.

2 FAEEHR
2.1 HIXGRIBRAHI&

FEEMBGEETR A (i 60 Hif) 0.20g, #E%
FRE, B 50 mLH#EEHEH, FEEA 50 mL FEfE-25
g (100 @ 1) ¥, FRERE G A (Th® 250
W. #i% 40 kHz) 30 min. 74, HREFHE, H
H - 2R 1R (100 @ 1D #M Rk I &=, #8257, H 0.22
um FFLIEREIERE, B PE B A S VA
22 CRENBRIBRNHEIE

R BEAREURS 22 HHT . 2R JEINBT OBl R
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Table 1 Sample information of 18 batches of C. chinensis rootlet samples

W5 KA H pn KR

S1 2023-10-24 geud VU4 320 T B B R 2R A

S2 2023-10-24 W VY1148 52 M 7 188 B AR 28 A

S3 2023-10-26 W PR IR R

S4 2023-10-27 W VY NIAE 4RBA T 22 X )1 2

S5 2023-10-27 geud 9148 4R PETT 22N X & )1 %

S6 2023-10-29 WIE IR PN =i (K

S7 2023-10-29 WIE WA Bt E B EEARE 2 RIS
S8 2023-10-30 W WG Bt N R T B

S9 2023-10-30 W LA Bt N )1 TS BRI
S10 2023-11-01 W AL AE Bt N )1 TS B R DR
S11 2023-11-02 piged G2 TRt R )T S i EE RUB A A
S12 2023-11-02 piged G2 BN R )| 7T R BRIV A
S13 2023-11-03 W R AR B AE B P

S14 2023-11-09 Wik R A A B BOK BT

S15 2023-11-09 Wik T A B KT IR

S16 2023-11-10 Wik HR AR X 2 @I

S17 2023-11-11 T HIRTTAHE S X 2 M

S18 2023-11-11 W R AR B FEREN

ANEERR . O, YT NEERR ST R S,
S E T 10mL SR, INEEE-ERER (100 : 1) ¥
fife, WO BT IR BRI 72,04 45.04 33.04 32.1.
40.8. 107.1. 78.6 ng/mL IR ARG AW, KR
WECORAE, 5.
23 BIEXRHG
Welch Xtimate Cis 2154 (250 mm X 4.6 mm,

PLZIENTRBIAE A, BL 30 mmol/L BFRA
B (5F 1000 mL BRFER S AR S 7 mL 20K,
I mL =2 NahAE B, 6N
10%~25%A; 15~25min, 25%~30%A; 25~40
min, 30%~45% A; 40~45 min, 45%~10% A; 45~
55min; 10%A; F:IE 30 C, fAFRFE 1.0 mL/min;
A 270 nm;  FEFEE 10 pl.
24 FEWENEHEN
241 MEEERE WEPCEEIR K (S &
% “2.17 WS &AL, IRk “2.37 Iﬁ@
WEARPEHERE 6 &1, DUNBERRIE A S BRI, THEH AR

SEE WERIARN CREE I R] o B 22 0BT . Z5ARME. JEM
Bﬁamz FNBERS . TR YT RN OR Y
] RSD 2354 0.09%.0.21%+0.38%.0.04%+0.17%-
0.15%, RSD ¥J/NF 1.0%, FIXTUEHEF RSD 435

5 um);

0~15 min,

N 1.25%- 0.50%- 2.03%- 0.96%-. 1.11%. 1.28%,
BINT 3.0%, REFEE LRI
242 HEEMHRK FRECEESH K (S &,
i “2.17 BURNEATHI &AL RIER 6 1, 1%
“2.37 UM SRR AT, DA/NBEBRIG Ny 2
U, FEEHBHT. ZGARER. RN OB R/NEERR.
BN L YT IR AR XS £ B B 5] RSD 4394 0.31%-
0.29%- 0.39%. 0.03%-. 0.13%. 0.11%, RSD #J/
T 1.0%, XIS RSD 20514 1.43% 1.21%.
1.62%-+ 0.89%- 0.74%- 1.95%, ¥J/NT 2.0%, £H
IR E RN R
243 fEtlie FRIBGTEI R (S &EE
%fz “2.17 BT iER A VAT, IR “2.37 Iﬁ@
WA AT 04 24 44 8. 12, 24, 48 h BEREMHT,
u/J\E*‘WHj’%EE kg EHHT. Z9RREE. JENBT
Ol R/NEED ﬁ%ﬁn& B YT B AE X £ B ) T
RSD 4354 0.37%- 0.39%- 0.61%- 0.04%- 0.18%-
0.15%, RSD ¥J/NTF 1.0%, FIXHEEF RSD 435
A 1.85% 1.77% 2.77%- 1.17% 1.41%. 1.71%,
BINTF 3.0%, RUFZAKSIEHAE 48 h WERENE
RIF.
2.4.4 HPLC faguEIE R SARLETEDY 435
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AR =1 18 HEIEAZA M (S1~S18) $#%& “2.17
TR 7% b i, T “2.37 Tl A
NIERE T, FBIANE P EAZ 8 (S1~S18)
HPLC s, R tarBdidi DL ATA U3 “H)
TS FR SIS AL EE VPN B 7 (2012 B o EFEAE
an ST AE RS IRENE, RAPAHGE, N6 % 55
WHEAN 0.2min, £ 552 IEAE s VT & 4 Xt
RISt (R, Hebrm 10 M, W 1. @
It 5 RA X IR L B L, SR 7 N I
2), Hob 1 SN AT, 2 SIEANZIR, 35
WA AR B, 4 SRR /INEERR, 5 S UE R EIE
Bk, 6 FUWENE ST, 75 R/NEER (SRIE S).
DL 18 353 J00FE i (1) i AR R R FR S i (RO
RN, SRR TR 18 #E3E % fik KA
ARE, S5 H I 2, ANIR]F™ M g2 AR 20 R AH R

19
1 2 3 45 67 g 10
A A A R
i H i S18
! A | _
! -
A i
. -
o I . H
N A I
. S | .| N
- Y N S S| S — ) — S
5 10 15 20 25 30 35 40 45

t/min

B 18 HEEESUE BB RS EE
Fig.1 HPLC superimposed fingerprints of 18 batches of

C. chinensis rootlet samples
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67
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t/min

3K ST 4-Z0REE: S-AEUNET O 6-F/NBER; 7-BHER;
8-ELET; 9-/NEERRL.
3-groenlandicine; 4-jatrorrhizine; 5-columbamine; 6-epiberberine; 7-

coptisine; 8-palmatine; 9-berberine.

2 RAXRE (A) FtER (B) XRIEMNERFHEIEIAR
Fig.2 Characteristic peak attribution of fingerprint of
mixed reference substances (A) and sample (B)

®2 18 YAE M EREMFRAIEIUE
Table 2 Similarity of 18 batches of C. chinensis rootlet

samples from different origins

95 HHABLEE i 5 FHALLEE
S1 0.998 S10 0.993
S2 0.983 S11 0.993
S3 0.982 S12 0.976
S4 0.987 S13 0.993
S5 0.997 S14 0.999
S6 0.987 S15 0.998
S7 0.996 S16 0.990
S8 0.966 S17 0.993
S9 0.979 S18 0.982

fE¥>0.9, BA RLGFHIALIE, R 18 fitiEiEa
RN R E, AV RLF, FrE@riEs Eig
EAT AU .
25 WEWEFESW
251 FZEHT (hierarchical cluster analysis, HCA)
FIF SPSS 26.0 #Axt 18 #LEiEZl (S1~S18) 1710
AN WG TIRGEAT HCA, RAAIABGE RS R E
%, P BRRE BN bt T 0 28, Sl /0
REILE 30 4P RREGEE 50 10 B, 2w 18 HEMHE
H—HE RN 3 2K, M S1~S3. S13 RAFEL,
S4. S5. S10. S18 FMEEIEK, S6~S9. S11. SI2.
S14~S17 FAFENEL., TR, AFEF=HIFZIMTE
B EH IR, RFAFEF=H ) B
By PAFAEZE S, HE R s AR R v .
“FERAE

0 5 10 15 20 25
S4 : ! ! . :
S10 |—
S18
S5
S15
S16
S12
S14
S11
S9
S7

S17
S6
S8

S1
S3 ‘
S2
S13

3 HCA ERRHRE
Fig.3 HCA genealogy tree diagram
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2,52 FE@5r 5T (principal component analysis,
PCA)  PCA A& HEdE 1) 2 n B sl /b &
FRGT, MITEREOR B R a6 B i 2 K 2 405 B
UL, DL o KRR AR B 2R 1) R a2 s el
iBIE SIMCA 14.1 F1 SPSS 26.0 B4} 18 it 4
(1) 10 AN FLAG WU AR AT « FR4E” JbBE, LIRSy
FRIE(E > 1 NARERR 2] 2 DSy, BRI Z DTk
A 81.556%, B 2 RS TE PCA H i 1 T4t
fr, ZiRNE 3. 90 EIE 4, H5ERELEE R,
LW 7 H AN R 2 ) ) 22 S

R3I ERSFEEMSERERE
Table 3 Principal component eigenvalue and variance

contribution rate

Fy FHEE AEASH%  BEUTZETTRE /%
By 1 7.052 70.516 70.516
Bsr2  1.104 11.040 81.556
| 1
40/ 5
30‘ R
20 057 9S8 5
10 .SI§ 0517'351
5 ol 61;)455511811
_10l 88516 ¢56
‘ oS5 )
—201 033 @ S13
—30‘ ®S2
-40,
-150 -100 =50 0 50 100

t[1]
R’{1]=0.8 R’42]=0.0958 Ellipse:Hotelling’s 7% (95%)

4 PCAB7E
Fig. 4 PCA score plot

2.53  1E &k A/ - 3R A 43 At Corthogonal
partial least squares-discriminant analysis, OPLS-
DA) A HER 4 BT A [ b X 350 20 I R 1 2
L SIMCA 14.1 #AF7E PCA it _Bxt 18 #L 3 i%E
JRET 10 A 0 B I T AR 3EAT OPLS-DA, 4554 0L
K5, 4555 HCA fil PCA 45 AR, HA iR 2
B R2x. R2y A1 Q434 0.933 (>0.5). 0.638 (>
0.5) F10.459 (>0.4), RPFTEFIHFHEL A
A R R TR o Sy 3R 5] o 22 5 11 3 B
g5, LA VIP>1 NifiEbRAE, 6 5 CGRANEERD .
7 S0 GEERD. 8 5 (DY) 9 S (/N
BEGD 1 VIP {H 0 5N 1.609 15, 1.05025. 1.068
30 i1 1.83287, BT 1, X 4 sy alfE N igiE
M Z T br &Y, 2R WK 6. XF OPLS-DA

B HEAT 200 R E B AT S, WK 7 B, Q% [ElE
L5 HPMIEE N T 0, WHHISMEIER, iE
ST LA RO 4 SRR T R 2 R
T

2.6 HENFTIHSHEENE

2.6.1 FrAEMIZRLH]  VEMEE “2.27 TR A R

1
m2
30 |3

o
.91611 ®17
e o -

010 12.: o °1
o4 °l5 1476 013

1.019 79%[2]
fe]

®5 @[3 _\-3

—-150 —-100 -50 0 50 100
1.000 65*t[1]
R%{1]1=0.771 R*{2]=0.056 Ellipse:Hotelling’s 77 (95%)

5 OPLS-DA 557E
Fig.5 OPLS-DA score plot

1Y
2.0
= )
| |
+ .
= il
= . N ==
i o £ o o S o
(=)} o~ [ee] Nl <t vy o — 2 o
Var ID(Primary)

Bl 6 18 #HLFEA OPLS-DA ) VIP {E[E]
Fig. 6 VIP values of OPLS-DA of 18 batches of C.

chinensis rootlet samples

) .Rzz
' .Q
0.5 Y P—
0 T
ol u
-0.5 I
2 i
< 10 : !
s i
X — | — -

-0.2 0 0.2 0.4 0.6 0.8 1.0
200 permutations 2 components

E7 18 HHEEMR EHRIQL
Fig. 7 Permutation test plot of 18 batches of C. chinensis
rootlet samples
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PRTATR, FWEE-EES (100 © D HlFEREE 5 A
[ EE . HBEFE R G5 B3R 10 WL, BRI 3
B, SRR S HET . Z5ARBE. BB O, R

INBER. BOERL. L YT. NBERRIE AR S R Bk
FERTLRMERNA, R 4, b 7 A Resr A
KRR T 09990, Zitkx R RBE.

x4 REMPERDHEMEXR

Table 4 Linear relation of each constituent in C. chinensis rootlet

D% B EpayE LML/ (ug-mL ™) r
¥ 22 Y=26.162 X-13.288 0.79~255.00 0.999 7
2RI Y=25.502 X+13.609 0.34~150.00 0.999 9
JEPHBI T Y=44.83 X-31.178 0.55~110.00 0.999 8
F/NEET, Y=28.467 X-13.93 0.23~107.00 0.999 5
LT Y=27.821 X-24.149 1.15~136.00 0.999 9
BT Y=33.895 X+20.35 1.39~107.10 0.999 9
/NBET Y=37.841 X-30.404 0.93~262.00 0.999 9

2.6.2 FEEEALS  REERAL “2.27 TR PIRA XS
TR, 5 “2.37 TR KSR 6 IR, D
SRIETAIE TS RSD, M5 2= . Z54R %, JEI
BBl R/NBERR. FEOERR. YT NEERRIETH
T RSD 23 518 1.06%. 1.13%. 1.85%. 1.30%-
1.61%- 1.04%- 1.07%, ¥J<<2.0%, F{LANE = E
R4t

2.6.3 EEMRE HE—HIRFETR AR (SD
6 1, T 02g, KEEHEMRE. % “2.17 BUN L
AT 6 Il IR, 4% “2.37 TR Bk ki
OyHT. WIS A ZHhHT . Z9RRAR. AEDHNBE OB, R
ANBER. SEOERR. BT /NEERR ST A R L
SrAIN 2124 6214 1.23. 10.47. 1426, 1.94. 19.09
mg/g, RSD 73514 1.64%. 1.71%. 1.90%. 1.19%.
1.33%-. 1.61%- 1.50%, KHIZTTIEMEE M R,
2,64 foEtEREE KREERREL ST MR, %
“2.17 TR 7 A R, $E “2.37 Ui
%A, TR 02 24 4. 8 12 24hidt
FEOHT, 0GR 45 WA . Z9ARm. 3E
DB OBl RANBERL . TUEDL. TEIT. NEERIE
THIAR A RSD 435514 0.99%-. 0.84%-. 1.96%- 1.11%-
1.42%. 1.04%. 0.45%, RSD #J/hTF 2.0%.

2.6.5 JNFEREICRRES B E & o & =
FEdh (S1) 91y, &4y 0.1g, FE%EME, 7R3 4,
FRAH 3 4, ol HE AR ot H AR s o 1 2 5 0 HER
MEZEN 1:08. 101, 1:1.2, KEMAXK
MRS, 1292170 F i A I R, #9237
T T 2 A HERE 3 M, THERINAE (RIS o A% =2 i
ZiRRAE. AR OB R/NEERR. SRR, ELEIT
/INBEGR )5 IO T2 23930 99.67%+ 100.50%
101.39%-. 100.42%. 98.92%. 100.70%. 99.74%.

A INFE RS Ze RSD B4 318 1.62%- 1.27%-
1.74%. 2.47% 1.43%. 2.18%. 1.51%, FE/nJ7i%
(A 1 R Ao

2.7 QAMS RUiEL

271 MXRIERT (fo) MTHE 78 “2.37 Tith
WA, H“2.27 DURAS 2 HHT . 2R, JEDN
B OBl R/NBERR. FEOERR. YT NEERT &
WREM AN 60.64 33.0. 76.5. 45.0. 32.1. 40.8.
107.1. 78.6 pg/mL IR AXTIE SR BERE 2. 4.
6. 8. 10, 12 14uL, LUNBEBNAFR, AR fo=
AsX CH(AX Cs) (As APWARYIETRIAR, C Nl 43k
JE, A NRFNPIETHRR, Co NWARIIREE) 1755t
SEL/NBEDIOGT RS 22 T Z9ARTE. ARMNBT O, RNEE
Bl FEIER. EEVTHAEREIER T, WA S.
2.7.2 AFEEIEFERT fo BsZm U “2.27 TURR
AR SR, A% €237 TSR T, 4y
A2 EANE] R (250 mm X 4.6 mm, 5 pm)
(# 1: Agilent ZORBAX Extend Cis+ #F2: Welch
Xtimate Cis+ #F 3: Waters Atlantis® T3) X fo: F52
M, Z5RWNFE 6. %M RHAARGIERER fu B
RSD ) <<2.0%, & BH AN [F) 4 1% A3 06 AE RS 1 R 1)
I FH MR

273 ANEMERX fo B B “2.27 BURRES
YRR SRR, d% “2.37 TUEE S AR T, 40
5T 2 A HPLC R4t (AU#% 1: Agilent-1200+ 1%
#x 2: Agilent-1260) X fo: [F5EM . SR NE 7. &
5T R AN AR ) foi B RSD 38 <<2.0%, FHHA
SRR X for PRI FH R RCLT

2.7.4 AFRMEBRREXS foI52m  H“2.27 i
TR IR S A R, R “2.37 TS R
43T, K Agilent-1200 = R0BAH €218 432, Welch
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Xtimate Cs LA, FHZAARFMEN 0.8, 1.0, Bif. W& 8.
1.2 mL/min B 1) fsi, 45 BB X B fs: RSD 2.7.5 AFEIFEEXT fo 852 B “227 Wi MES
¥)<2.0%, RPLEANFERIRME T fou03EH XFHE AR, 1% “2.37 Tt AR b, SR

=S 6D foi

Table 5 Relative correction factors of six components

s fsi
AR K = M B 2RI AT B8 RNBE BIETH W)
2 1.370 0 1.448 7 0.770 2 1.4137 1.288 6 1.076 4
4 1.383 5 1.440 0 0.7819 1.396 2 1.2869 1.094 1
6 1.3672 1.448 8 0.809 8 1.388 3 1.2469 1.092 6
8 1.400 1 1.448 2 0.787 8 1.406 6 1.254 4 1.0820
10 1.3828 14323 0.7915 1.368 9 1.304 1 1.081 4
12 1.4154 1.445 6 0.774 5 1.388 8 1.2414 1.098 8
14 1.405 1 1.405 8 0.765 2 1.4153 12752 1.086 9
P 1.3892 1.4385 0.783 0 1.396 8 12711 1.087 5
RSD/% 131 1.09 1.93 1.18 1.87 0.74
Fz 6 ATRIBIEAERT fu BIFZNT
Table 6 Effects of different chromatographic columns on fy:
ikt : S — :
¥ 2 Mo 7 YR BT B3 FANBE BTG BT
¥l 1.376 8 1.4579 0.786 5 1.3655 1.2755 1.071 6
¥ 2 1.370 0 1.448 7 0.791 5 1.368 9 1.268 2 1.076 4
¥ 3 1.396 0 1.4539 0.789 9 14145 1.2627 1.078 3
FHIME 1.3809 14535 0.789 3 1.3830 1.268 7 1.075 4
RSD/% 0.98 0.32 0.32 1.98 0.49 0.32
FT TREMLEERXT fui BRI
Table 7 Effects of different instruments on fs:
s u
¥ o 2R BT B8 FNEE, B EET
10381 1.370 0 1.448 7 0.791 5 1.368 9 1.268 2 1.076 4
138 2 1.3799 1.446 4 0.809 0 1.386 5 1.258 6 1.067 5
A 1.3750 1.447 6 0.800 3 1.3777 1.263 4 1.072 0
RSD/% 0.51 0.11 1.55 0.9 0.54 0.59

x8 TEMFAFURERT fui HIFMT
Table 8 Effects of different flow rates on fy;

. o fsi
PR . min”) BoE B EMBOR RAVER FEEM BoT
0.8 1.4276 1.4250 0.750 7 1.3836 1.148 0 1.084 9
1.0 1.3828 1.4140 0.760 7 1.368 9 1.173 5 1.069 2
1.2 1.409 2 1.373 0 0.773 7 1.368 7 1.194 0 1.078 3
FIME 1.406 5 1.404 0 0.761 7 1.373 7 1.1718 1.0775

RSD/% 1.6 1.94 1.51 0.62 1.97 0.73
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Agilent-1200 SRGHAH LAY, Welch Xtimate Cs i
FE, B8R 25 304 35 CHI for 45RKIA
%57 fRSD $5<<2.0%, REEAFMIR N fol& T
Bif. W9,

U TE AL DSY, ris=traiy/tres) (i RAFINESC Ty s N AARY)
ANBERD, B “2.27 BURA G RREETR, % “2.37
TN s SR AR e, 2 BT B AN 2 A )
FEXHEREA BT CGris), S5 WLER 10, RSD<<2.0%,

2.7.6  CiGuEREN  DAHXSOREIE] G 34T REBIATRI ros X & 0 HEAT E AL
R9 NEHERIEXRIEEFHIFM
Table 9 Effects of different column temperatures on relative correction factor
NI, fsi
HEEIC - — - -
= B 2GR AEBT Ak R/NBERL TE BT
25 1.4370 1.440 2 0.829 8 1.3717 1.1957 1.090 8
30 1.382 8 1.4140 0.8190 1.3689 1.173 5 1.069 2
35 1.414 2 1.408 7 0.806 8 1.4173 1.1822 1.092 7
FEME 14113 14210 0.8185 1.386 0 1.1838 1.084 2
RSD/% 1.93 1.19 1.4 1.96 0.94 1.2

F10 FRIGEHEMARMEENERER S 7 MRS BIENREE

Table 10 Relative retention values of seven compounds in C. chinensis rootlet by different columns and different instruments

5y . Fils

PR s 22 b 2R, M Lk N W EOT
g R 1 0.3923 0.514 8 0.5180 0.786 5 0.8123 0.927 4
¥ 2 0.3852 0.503 7 0.5307 0.7659 0.828 2 0.9380
3 0.393 5 0.499 6 0.522 4 0.784 0 0.826 4 0.949 8
FEIME 0.390 3 0.506 0 0.523 7 0.778 8 0.8223 0.938 4

RSD/% 1.15 1.55 1.23 1.44 1.06 1.19
e e 0.3852 0.503 7 0.5307 0.7659 0.828 2 0.9380
X 2§ 2 0.3839 0.507 6 0.5392 0.767 6 0.824 2 0.940 5
FIME 0.384 6 0.505 7 0.5350 0.766 8 0.826 2 0.9393

RSD/% 0.24 0.55 1.12 0.16 0.34 0.19

2.7.7 QAMS FIESMAZE RIS B ISHLIRTE 1) WWCONIER. BASI RN 30 min B 2% g

TRESR A, 1% “2.17 TR 5k & AR iE i
TE“2.37I00 (il S A HE R 58 , SR F ZbRiZ2: (ESMD
AT SEAS ZHOBT . 29RR0R. BB OBl R /NEERR
TR BT NEE S &, FRH QAMS i
RS EHUE . Z0ARE. AENEE OBk RNBERR. 3%
HE. BT AR, IR 11 2 Fhomkillem)
GERZ K5 EL T, P>0.05, B QAMS 1 ESM
AR EEILEEEZES, RWFTEK QAMS
AERTE R AT
3 Wig

RIS HTH, e B Eid B AR ) 2% 2 1
S ANEEE T ANESEBUATR (70% LB 50% LB 14
FAEEDN 100 & 1 A FEE-ShRR IS VD FNAN [ 68 7 I (7]
(30, 40 60 min), fwZHffE K HHEE-EER (100 :

oy B RERLLT o [T B T AR (R
N 50 150 1 Z5-0.05 mol/L WilE A A &
{5-30 mmol/L B FR AR X (i s FE A 4 88 i
(s, b iR — A A T A A T R R R
B, GRS B A R 1 LI AT Ak 2021,
I & 2 JE-30 mmol/L BRFREAHIER (4 1 000
mL BRERE LIRS 7 mL &K, 1 mL =24 1E
B . FiRERI %, HPLC faSU B i
LA QAMS TS A [E— AR L AR (R — i Ak A
TEHT, BRSSO IR .

TEANFIHLIX (1) 18 fiLiEI1%EZ40 HPLC fR4C & i
S, JRERE T 10 AN EEE, FREINTHAF 7 A
By, EMUE M, 18 HLEE S ARALE ¥ 78
0.966 LA, KB ME R AT, ASEF=HUEEZRIL
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F 11 QAMS 5 ESM Z24R

Table 11 Content results of QAMS and ESM

2 (mg-g ") AREE/ (mgg ")

FEMET (g g ) F/NEERR/(mg g )

HER/ (mg g™

YT /(mg-g ™)

DB (mg-g ™)

e QAMS ESM QAMS ESM  QAMS ESM QAMS ESM  QAMS ESM QAMS ESM ESM
ST 20327 20393 63604 63811 1.1639 1.1681 11.0673 11.0646 144757 14.4743 19463 1.9400 19.643 1
S2 13750 13886 43876 43837 17572 17607 88258 88268 13.1740 13.1751 5.0654 5.0647 25.073 8
S3 23169 23158 95721 95881 14549 14662 98435 98342 133985 13.3925 3.1553 3.1504 14.451 8
S4 08051 08006 2.0997 20524 03126 03133 39803 39834 63429 63442 0.7400 0.7416 5.8453
S5 02487 02533 04347 04267 0.1834 0.1908 13867 13880 23566 23517 0.6416 0.6459 3.7449
S6 14838 14916 39544 39405 08901 08825 6.7650 6.7619 122735 122751 2.6509 2.6556 17.7727
S7 16982 1.6944 39778 39308 04662 04621 55663 55644 11.0667 11.0696 0.8629 0.8633 10.7359
S8 1.6463 1.6526 47532 47512 04957 04935 93587 93591 157732 157756 1.1334 1.1313 17.532 4
S9  1.0365 1.0358 22946 22867 03276 03191 72776 7.2784 97265 9.7226 12293 1.2294 9.4403
S10 1.0653 1.0358 19273 19244 02354 02386 29085 29131 67486 6.7476 03535 0.3567 4.1472
S11 13085 13151 2.8941 29002  0.1823  0.1855 6.5599 6.5538 122437 12.2477 0.8403 0.8402 12.936 0
S12 13335 13242 43232 43340 02403 02371 6.6852 6.6892 9.5755 9.5785 1.1308 1.1358 8.543 5
S13 19654 19779 53404 53447 15612 15679 112340 112312 163634 163657 47321 4.7313 26.309 5
S14 15209 1.5238 43670 43530 0.6814 0.6862 65684 65649 99920 99898 1.4801 1.4864 12.346 9
S15 09299 09364 2.6019 26182 05228 05175 4.6144 46199 74505 74539 1.0695 1.0552 10.066 9
S16 13484 13539 3.0323 3.0643 05417 05383 35818 3.5852 10.6306 10.6348 0.7786 0.7833 12,5721
S17 18059 18106 50813 52016 08446 08450 79266 79233 153492 153437 21157 2.1108 14.7776
S18 0.5536 05621 13597 13625 0.6381 0.6368 27625 27691 49413 49428 1.7095 1.7068 9.784 17

SR FEAFAL . G A R R B R S A
W 1 22 SEAMEREAT 20 M, LA 18 SERESL I 10 M ILAT I
WA AR &, @it HCA. PCA il OPLS-DA H7]
¥ 18 MTCEARI >R 3 2. FRE HATHEE R By
ATV b SR, A FU AT FH B E R
FEfh S1~S6 NPUJIF=Hh, S7T~S12 b=,
S13~S18 NE =, IR RI, FEi
S1~S3. S13 NI, S4. S5. S10. S18 KN
1K, S6~S9. S11. S12. S14~S17 FNHEIE.
et g BXTE R L, RGP A A
8, MFEFEHPRE AR D RN, AR
RSB AT BE TR — 2%, PEHLIAIAEAE — 2 AE X
% . PCA S5 R EIR 2 NFE R BT Z 0Tk RN
81.556% . Jufiffi s itk i 22 7 B A & s 53> FIIF OPLS-
DA, LLVIP>1 MbsdE, ik 4 MEsezERird
Y, oy AlRR/NBER. FOERR. YT AVNEER.
AW TR B AU P, st — 2D e 3% 0
TREPEHEN, (HEE SRR 18 HEBIEF A W
B E R, XA S AEKER. Ym0
SIS, AR AIRIAEE. K. ik, HIE
SR 2 S EUN S E LRI, 18 L2
PERRIEAN R, 5 I 70 RT3 R S R B e 7 H

ST BEE N VPN SO AR E, FE4s G LA
2 RS TR I AT SR BV

BFe A1) 7 B AT E b, 7 Ry
TERH B [P B Ta N 26 P 0 R R A (#>0.999 0D,
SERINEE EUCR RSD N 1.27%~2.47%, 0T
QAMS %, oA/ INBEGR ) H 0 25 SR B o AR, IR B
Wl ReE, o SRR, HAEZG AL /N B
MR ERE, 2% QAMS REILIMHIARTE
M, FUER/NERC NS THER B T IF
PO %%, ANABE. O, FRR. e
L TS A SR N PE RAF, ¥ QAMS 57
ENELIE S ESM v e Bt ir i b, 458 %
BC RS2SR, #0TH QAMS 14X # ESM 54}
BRI A 2R Z9RRAR. JENBE OB, R/
BEG. SOEmL. EEVTHATEENE, WE 18 it
PSS Z9RR0R AEINBE OB 2R /NEERR
FOERL . BTV NBERRY S 38 B B N
0.14%-0.39%-0.07%- 0.66%- 1.08%-0.17%- 1.34%.

S5 L RTIR, ASLIGE ST T HOEZN) HPLC $84C
B, izt m okt 4 MR EER
PERGS;s [RIE, N7 1 i Ak B OAR (1 B I 2 AR )
B QAMS ¥ o B F0 B SR N P& 20 41 T B RN
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