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1 . BN IBIIRSERE S WTEIESE Hemerocallis citrina WIRHIERG, D AR SRR. 7T i E&-3-0-
G W W ERIHMTSENE, PO IR RI A RSP EMKIE . 737E R CEHREUEH & B34
I, %A ik DIKMASpursil Cis £ (250 mm X 4.6 mm, 5um), aIAAE-0.5% LK, B 10 uL, KR 190~
400nm, FEE 30 C, AR 1 mL/min, REEN ] 80 min; FET RIS K BRI, /3 BITER & B 0~5.5 min 1 23~48 min
6% 258 nm, 5.5~23 min %3 300 nm, 48~80 min 1%4% 370 nm ME KR K, Mg T 3 KIS . SRH— £
% (quantitative analysis of multi-components by single-marker, QAMS) & B A Z BRI SRR T itk &=-3-
O-FIEIHEE . WHRTF. MR S MRS SR, &R 10 M FHRSIRIEMAUELE 0.90 UL, B 3 sk Dk
Tear AT 42 D EEIE (BTN 90%L 1), il 11, 25, 264 32. 37 $EEAGERR. 751 Wk R-3-0- 8%
T W MR DR (S) ARSI, QAMS ESRERIR. A 1 Mg R-3-O- &M M E AR ERF 4
A 1402, 1.896. 1.268+ 1.221. 10 fLEEAEER 1 EIR 5 Fisr 134 8504 0.079. 0.086. 0.374. 0.325. 0.037 mg/g. FMmiE
5 QAMS i EEMELE R LR EMEER. it 3 WKW S0 E E BAT AT 52 — K48 S0 B B AL & 1 o ik i 208
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JRER . T W B R -3-O- MBI MR MR S Fsuar & ENE, AT PN SRR R SR T a2 RIS %
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Study on multi-wavelength fingerprints of Hemerocallis citrina leaves and five
index components by QAMS
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Abstract: Objective Huanghuacai (Hemerocallis citrina) is a traditional vegetable with anti-inflammatory and anti-depressant effects.
Its leaves are widely used in Taiwan and other regions to promote sleep, however, there are few reports on its chemical composition.
This article aims to analyze the characteristic components of H. citrina leaves by fingerprint spectrum and to further determine the
content of the index components, including chlorogenic acid, rutin, quercetin-3-O-glucoside, quercitrin, and quercetin, providing a
basis for better utilization and quality evaluation of H. citrina leaves. Methods Firstly, the ethanol extraction method was used to
prepare H. citrina leaves extract. Chromatographic separation was performed by DIKMA spursil Cis column (250 mm x 4.6 mm, 5
pum) maintained at 30 ‘C and the mobile phase was acetonitrile-0.5% acetic acid water. The injection volume was 10 pL, the detection
wavelength was 190—400 nm and the flow rate was 1 mL/min. Based on the principle of maximum absorption wavelength, the
wavelengths of 258 nm was selected in two periods of 0—35.5 and 23—48 min, the wavelengths of 300 and 370 nm were selected in

two periods of 5.5—23 and 48—80 min respectively, and a three-wavelength switching fingerprint was constructed. Secondly,a
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quantitative analysis of multi-components by single marker (QAMS) was used to determine the contents of chlorogenic acid, rutin,
quercetin-3-O-glucoside, quercetin, and quercetin in ethanol extract of H. citrina leaves. Results The similarity of fingerprint
spectrums of 10 batches of H. citrina leaves was above 0.90, and the three-wavelength switching fingerprint spectrums included 42
common peaks (accounting for more than 90% of the total peak area), of which 11, 25, and 26, 32 and 37 were identified as chlorogenic
acid, rutin, quercetin-3-O-glucoside, quercitrin, and quercetin. With quercetin (S) as the internal reference, the relative correction
factors of chlorogenic acid, rutin, quercetin-3-O-glucoside, and quercitrin were obtained by the QAMS as 1.402, 1.896, 1.268, 1.221.
The average contents of the above five components in 10 batches of H. citrina leaves are 0.079, 0.086, 0.374, 0.325, 0.037 mg/g. There
was no significant difference between the external standard method and QAMS. Conclusion The three-wavelength switching
fingerprint spectrum constructed in this study has significantly increased the number of chromatographic peaks contained in any single
wavelength fingerprint spectrum and can be used to characterize the chemical composition of H. citrina leaves. The QAMS further
constructed can be used to determine the content of chlorogenic acid, rutin, quercetin-3-O-glucoside, quercitrin, and quercetin at one
time. This study provides a methodological basis and reference for the comprehensive evaluation of H. citrina leaves quality.

Key words: Hemerocallis citrina Baroni. leaves; HPLC fingerprint spectrum; multi-wavelength switching; quantitative analysis

of multi-components; QAMS; chlorogenic acid; rutin; quercetin-3-O-glucoside; quercitrin
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x1 BEXMHERER

Table 1 Hemerocallis citrina leaves sample information

LR KR KA A
S1 WA AR E 2024-11-13
S2 PR BH T 2025-06-30
S3 N ED 2025-07-14
S4 BN ED 2025-06-17
S5 N ED 2025-05-18
S6 W A AR B 2025-08-16
S7 PR BH T 2025-05-29
S8 PR BH T 2025-07-30
S9 WA AR B 2024-11-25
S10 e AP AR B 2025-08-29

2 FESHR

2.1 $EYENERENL

2.1.1 %% >RH Dikma spursil Cig#E (250
mmX4.6 mm, 5pum), MM 0.5%LK (A) -
ZfE (B), BEEWEN (0~5min, 5%B; 5~15min,
5%~15%B; 15~25min, 15%B; 25~45 min, 15%~
25% B; 45~55 min, 25%~55% B; 55~65 min, 55%~
90%B; 65~75min, 90%B; 75~85min, 90%~5%
B), #iFfE 10puL, fEKA 0~5.5 min £ 23~48
min #%E#E 258 nm, 5.5~23 min i%$E 300 nm, 48~80
min %$% 370 nm; #3530 °C, AR E 1 mL/min.
2.1.2 AHHEEEBRIRIS IR ERR . TS

Wi e 25 -3-O- B BT« M BE iR 30 IR A TR
W, FHRE, B 10mL BT, UIREES,

R FE A 5224 606+ 500+ 286+ 284 pg/mL (1]
TR R R T R

2.1.3 AR RIS RIS T, Ay
W, i 40 Hif. FEEFEL 5.0 g BALRMH R,
A 75 mL () 80% L BEEW,  [BHASREL 1 h, HHIE,

U S P ARTBON R R GE N, PN 50 mL (1) 80%
VTG [FIASREL 1h, $hiE. & F0ER, ks

g

=
—
-

i, HRGEMET O TEREEE RN RILY,
AT, MOEE. MERR1.0gRE, A 20mL
KA, B 20mL IF T EEAEE 2 IR, & 3EIE
TEERRUR, R4, AP EAE SmL 1§
PO ST, B0, BUCEIEGE 0.45 um JEK.
214 LRl RIS ER (S M
FEEIATS 10 ul, 4% “2.1.17 T F Ail &0 5E .
SRR, BEZCTRR, TolRig, RIARRERIX
WEE T T8, L JE k.

2.1.5 FEEREES BRI (S, T
HPLC 73#7, @SR 6 IR, &R 10 uL, % “2.1.17
T i 25 AR , 10 s AT UG (R B B ) AT T A
DL 37 S (M 2D NSRG4 B I AH
o AR B IF B RO AH S 04 TR R ) RSD E 3/ T 3%, 3R
BRAX ZS A 2 R o
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T E R 2% A 2 5 1037 LA UG (R B I [R) RO T AR
DL 37 i (it 22D SR, 25 8-S e X
PREFESE] ) RSD 37T 1.0%, AHXFUETHI AR ) RSD
BINT 3.0%.
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Fig. 1

10 batches of H. citrina leaves extracts of multi-wavelength HPLC fingerprint
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1-BRIRFR: 25-791: 26-Hi % 3 -3-O- M E MiF: 324t e tr: 37-#ik .
11-chlorogenic acid; 25-rutin; 26-quercetin 3-B-D-glucoside; 32-quercitrin; 37-quercetin.
2 BEERMHERMZ E KVIBIEY EELAER () HRAMRBRREAREIEE (b)
Fig.2 H. citrina leaves extracts of multi-wavelength HPLC fingerprint (a) and HPLC of mixed reference substances (b)

®2 MHREEKIREQEEREITNGR
Table 2  Similarity evaluation results of samples of multi-

wavelength HPLC fingerprint

2.2 IEFRERSTHIMZE

2.2.1 XTREEEHRAIEIS [F “2.1.27 T,

222 ARSI [ “2.1.37 T,
ks AR ks RS 223 BIEXRBE K “2.127 T FRAKIES
. o . o FRBRIERRER, % “2.1.17 T F Gl HhE
o 0,939 o 0,033 LA HE AL RV BB O, T LA
s4 0.945 S0 0.901 PALFR (), ehlbRuEmL:, 25503 3,
S5 0.938 S10 0.910 2.2.4 FEEERE BURASXIRNBRE R, #%
x3 BUEFMRSNGEFERER
Table3  Methodological investigation results of components of H. citrina leaves
Y E)Epay R? A/ (ugmL ™)
SRR Y=24.179 X—70.761 0.999 98 16.313~522.000
T Y=17.925 X—60.504 0.999 97 18.938~606.000
Wit 7 25-3-O-H 2 Bl Y=26.726 X—68.304 0.999 96 15.625~500.000
M Rz Y=26.391 X—27.565 0.999 58 8.938~286.000
Wi Y=33.155 X—26.379 0.999 92 8.875~284.000

“2.1.17 TN g SRS RE N 2 6 Ik, THEAS R
GHETR. T W RS-0 E R . M. i
J¢ Z UG AR RSD, RSD %17MhF 2%,

225 HEEMHRE BosERr (SD, #% “2.1.37
U - PATH & 6 I Vs, 4% “2.1.17 T
TEEA T E, THEARSER. T M
Fi R -3-O-H G HELF MR EF S MR 25 &= 70 50 RSD
BINT 3.0%.

2.2.6 FREMRLE  HEHESEHAER SR (SD,
A F 0. 4. 8. 124 24, 48 h #EREIE, HEE
FIGEREE. FT MR R-3-0- A RET . M.
Hit Hz K& AR RSD, RSD /8T 3.0%.

227 IFEREIWCERIRES 4% “2.1.37 TR TVEPAT

il 4% 6 0 FALSEMAE IR (S, %H 0.5mL. 4y
AN H i G B 2 50%- 100%- 150% )
3 AR ACE P RS, BMNIREAT 2
Bro % “2.1.17 TUR AR AFEATIE, THE T
U 2, A R 23 ST 35 LU 3R AE 96.412% ~
101.474%, RSD A 0.721%~2.068%.
2.3 QAMS SEHYEIL

T EE LB SR A MR AR e R D410, B
B AR, BEACEM IR . SRR 2 2
2 FREE IR ) A5 28808 718 3 AT e 2 1 RO A B 3
VERZIRY), T QAMS JE[FEINE G HE IR,
T\ M R -3-0- A BET . MRS R, WA
MRSAS, $eEmiillzEe, R A E AL A U85
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()2 B 7 233 AFEMAFUREXS fus IEEM ARSZIGESER T

231 AHREIERT (fus) FUEESE HURE X 5
EWOER, #2117 TUR il rF, 2tk 2.
5. 10+ 15, 20 uL. UMEE NS, At
SLERIFIR (AT (B M 3R -3-O- A G FE T (C)
W (D) Wfus, SR 4
fris=(Ci X A4s)/(Ax X Cs)
Cs NSRRI, As WZRYIRWERIR, G R0
B, A NA DN o3 W T o
232 ANFERERXS fus IR ASCIEEE T AN FIRER
(25, 30, 35 C) X% fus HISEMA, G554 fus B RSD 3
KT 2%, RIIASFEREIRNS 2B 1 fus ToTE T,
RN 5
T4 AL 4 RS ENRERFIHES
Table 4 Calculation results of relative correction factors

for four components in H. citrina leaves

MRERE/UL fammmer frrmes fomrs-omumems  [aesmes

2 1.384  1.886 1.267 1.193
5 1.399  1.894 1.267 1.201
10 1.403  1.899 1.271 1.210
15 1.405  1.905 1.271 1.243
20 1.418  1.898 1.262 1.257
FEIME 1.402  1.896 1.268 1.221
RSD%  0.869 0.375 0.290 2.288

ANEAERBRE (0.9, 1.0. 1.1 mL/min) XF 5% fus 5%
W, 45 5% fus 1 RSD BT 3%, FREAA A E X
BRI fus TO R E S, SR S,

2.3.4  AEREIERXS fo IR ARSERERTA
[ 4154 (Dikma spursil Cis+ Scienhome Kromasil
Cis~ Agilent Zorbax Cig) X% fus WIEZHA, 25 525 fus
(1) RSD MK T 3%, FBAAN[A) (B A 06T & 1673 1) fos
T, RNE S,

2.3.5  ANFEACERXS fos FIREI ARSLIGH S T AFH
{3 %% (Agilent 1260+ Waters €2695) X 4% fus HIFZM
S5 fus 1) RSD KT 1%, RIAA R T 5%
I fos TR M, SERIEK S,

2.3.6 QAMS L 5AMEE (ESM) MIE 45 R I1 L
B K 10 HERES I “2.1.37 TR ik H 4
BRI, BRI E, IO REREER . T M
BFR-3-O-FE PR . W MR R EmAR, o
K ESM K QAMS 55 5 AN & & .
KH SPSS 26.0, #4MriEs QAMS iETHE 4R
HATICANT ¢ e Be o #r o 45 R B, H PAE R T 0.05,
KB ESM K& QAMS vEMTHE 45 R 2 8] I W
Y725, UM QAMS AT H T B AL g b 2 sy
EEME. GRNE 6.

x5 TRFHMEMNKRIER TN

Table 5  Effect of different conditions on relative correction factors
T s Semmmx Srrmux S it ze-3-0- s/ [
FEiR/C 25 1.416 1.914 1.281 1.243
30 1.402 1.896 1.268 1.221
35 1.408 1.910 1.274 1.249
PHIME 1.409 1.907 1.274 1.238
RSD/% 0.501 0.493 0.518 1.193
PRAR A B/ (mL-min ™) 0.9 1.428 1.908 1.278 1.272
1.0 1.402 1.896 1.268 1.221
1.1 1.408 1.933 1.277 1.261
FIME 1.412 1.912 1.274 1.251
RSD/% 0.946 0.989 0.434 2.163
itk Dikma spursil Cig 1.402 1.896 1.268 1.221
Scienhome Kromasil Cig 1.408 1.905 1.280 1.275
Agilent Zorbax Cis 1.417 1.912 1.281 1.257
FIME 1.409 1.905 1.276 1.251
RSD/% 0.521 0.417 0.595 2.200
& Agilent 1260 1.402 1.896 1.268 1.221
Waters ¢2695 1.416 1.907 1.285 1.229
FIE 1.409 1.901 1.276 1.225
RSD/% 0.716 0.390 0.949 0.457
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Table 6 Determination results of five components in H. citrina leaves
\ B ZRE R (mg-g) T Amg-g) W R -3-O- i G (mg g™ R /(mg g™
i it 7 25 /(mg-g™")
ESM  QAMS ESM QAMS ESM QAMS ESM  QAMS
S1 0.072 0.126 0.126 0.078 0.077 0.897 0.899 0.184 0.181
S2 0.020 0.046 0.045 0.053 0.052 0.236 0.238 0.318 0.323
S3 0.017 0.046 0.046 0.052 0.051 0.351 0.351 0.299 0.307
S4 0.047 0.057 0.054 0.051 0.049 0.202 0.203 0.277 0.275
S5 0.018 0.192 0.206 0.237 0.244 0.268 0.269 0.734 0.755
S6 0.056 0.060 0.060 0.069 0.067 0.239 0.240 0.173 0.170
S7 0.047 0.116 0.117 0.159 0.163 0.180 0.180 0.495 0.489
S8 0.019 0.041 0.041 0.032 0.032 0.330 0.330 0.349 0.350
S9 0.042 0.060 0.059 0.083 0.082 0.851 0.867 0.202 0.202
S10 0.034 0.037 0.037 0.044  0.043 0.164 0.164 0.198 0.196
TEME 0.037 0.078  0.079  0.086  0.086 0.372 0.374 0323  0.327
3 itig AJEH ESM, 85 AR PIT e S B s « il 2

3.1 B EEMAL

X HACSE SR EU ) 25 AT A, 43 )
ZELTHRUAR (LNE N AR ) B
B, ZERUER (ET B BERR L8R, REBUKEL (1.
2. 3 0, TERIEBETT A RA. FRFIH, XHEAE
TR B SRR T, B 2T e T AL SR EU () ) 45 77
£ LA 80% LBEF R RNIRIUAR, 1B T EE ARG,
REURECR 2 Ik, 15 BIBAESE M SR TR S EIE
Wk %, VAR
3.2 MERKHIERE

B A E B 2 2%, &R R AR IR
NG Sl 35 N e )8 Al R
SR, N T AT TR HL R AE T AR S AN [F] S 1 AR
4y, K 190~400 nm & KIS, TR
W ST IR S5 D ZE IS} 18] B 0~ 5.5 min Al 23 ~48 min i%
P K 258 nm, 5.5~23 min PP K 300 nm. 48~
80 min IEFEP K 370 nm, AHF 7B ST AL S
3 WK UMIBSUEE . S5HEK HPLC AL, %
FAmRE, TEtE.
3.3 QAMS EHIEL

HHT, QAMS VECAEZMHZitt. L&
2 A0 22 oy 1 s AR A 30 T2 N AT R
FH00-221, (e EZG) 2015 AERR—E ok SR H
QAMS {EXNT I . PES &SR 2T S ENER), K
WL LI NS, NIRRT 7T Mg
F-3-O-Hi B S MR foss R fros DI 5E TEAESE
M2 BRI S PR . i ¢ KR LU

VB S e 5k S AMRE I e g5 R E
T, R\ ITERA RIS
4 g
¢*%T%&ﬁﬂﬁm#?EWEjTﬁ%
SEM TR SUEEA QAMS FEIE k. 3 K
HPLC fRarful, #4k, amhRAE 7 L%
K. QAMS VLK AL A Uk & &, B
AR ER] . FTL AR S BTN IV [R] IN
BEEME. EE AN, AR RNEIE SR 2R
Jiike
FBAR  FIHAEE I FE R RAEA G AR

SE R
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