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Abstract: Objective A two-dimensional liquid chromatography (2D-HPLC-DPPH-ESI-Q-TOF/MS) method combined with
on-line antioxidant screening technique was established for rapid detection of trace antioxidants in Lonicerae Japonicae Flos.
Methods The 2D-HPLC method was used for the preparation, which can achieve the enrichment and polarity grouping of trace
components in Lonicerae Japonicae Flos. In the first dimension, the extract was subjected to polar grouping and enrichment by
semi-PREP-HPLC technique. In the second dimension, HILIC and RP2-UPLC techniques were used for analysis. Furthermore,
DPPH online screening technology was combined to achieve the rapid discovery and screening of trace antioxidant components in
the complex components of Lonicerae Japonicae Flos. ESI-O-TOF/MS technique was used for preliminary identification, and the
screening results were verified by the in vitro antioxidant activity evaluation of some monomeric compounds. Results The results
showed that this method can rapidly enrich and screen different polar antioxidants in Lonicerae Japonicae Flos, and 36 compounds
with antioxidant activity were screened in Lonicerae Japonicae Flos. Twelve compounds were identified by high resolution mass
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spectrometry. The activity of nine components was verified, and the ICso value of seven compounds (isochlorogenic acid B,

isochlorogenic acid A, 1,3-dicaffeoylquinic acid, isochlorogenic acid C, rutin, cryptochlorogenic acid, and chlorogenic acid) was

better than positive control-vitamin C. Conclusion The method is efficient and rapid, which provides technical basis and platform

support for the rapid discovery of trace antioxidant components in natural products of complex systems.

Key words: Lonicerae Japonicae Flos; trace antioxidants; on-line screening; two-dimensional liquid chromatography (2D-HPLC);
electrospray ionization-time of flight-mass spectrum (ESI-TOF/MS); isochlorogenic acid B; isochlorogenic acid A,
1,3-dicaffeoylquinic acid; isochlorogenic acid C; rutin; cryptochlorogenic acid; chlorogenic acid
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F1 @RIEPIMEUHS ESI-Q-TOF-MS %31
Table 1 ESI-Q-TOF-MS identification of antioxidants in Lonicerae Japonicae Flos

253 HE) Ziasabae EET () FEF (ml2) Anm HA
Al R0 [2M~+Na]*467.171 4, [M+H]*445.1931 [M—H] 443.1639 254. 280

A2 HEEER Ci6H180s [2M+Na]*731.152 3 [2M—H]~ 707.180 7 280. 354 HHLR
A3 KA 536.193 3 589.773 2 262. 280

A4 KA 701.468 1 547.128 8, 678.360 0 254. 280

A5 KA 599.094 6 600.347 6, 627.365 2 280

A6  pomacerone C30H4403 [M+Na]*475.316 2 254, 280 =i
A7 KA 623.185 9 578.742 0 254, 280

Bl £ Ci6H180s [2M+Na]*731.176 9 [2M—H]~ 707.180 2 280. 327 AR
B2 BRSEIR Ci6H1809 [2M+H]*709.197 4 [2M—H]~ 707.182 9 254. 327 HHLR
B3 kX 699.231 1, 721.213 0 697.214 2 280. 327

B4 T C27H30016 [M+H]*611.158 4, [M+-Na] *633.140 2 [M—H] 609.1332 254. 327 P 1]
B5 AKEBEHEH Ca21H20011 [M—H]™ 447.0941 254. 280. 327 &
B6 KXl 566.425 1, 588.406 9 743.2342 254

B7 R4JE: B CasH24012 [M—H]  515.1159 254, 280 HHLR
B8 R4JEEE A CasH24012 [M+H]*517.131 9, [M+Na]*539.1136 [M—H] 515.1159 280. 327 HHLR
B9 R&4JEEE C CasH24012 [M+H]*517.131 9, [M+Na]*539.1136 [M—H] 515.1159 254. 327 HHLR
B10 KX 745.251 3, 767.233 2 743.234 6 280. 327

B1l KXI [M~+H]*679.509 0, [M+Na]*701.490 8  515.111 5, 537.090 7 254

B12 KX 745.252 2,767.234 1 789.237 3 254

Cl KK 622.026 9 254

C2 KK 566.414 9, 687.507 1, 787.259 2 280. 345

C3 R 567.418 4 254

C4 KK 584.157 8, 562.178 5, 566.414 0 546.693 4, 729.177 7 254

C5 1,3-WMHEEEZE T B2 CosH24012 [M+H]*517.121 0, [M+Na]*539.1029 [M—H]515.1162 254, 280. 345 HHLER
C6 A [M~+H]*461.166 9, [M+Na]* 483.116 7 254, 280

C7 R [M+H]*523.108 4, [M+Na]* 545.089 4 280

C8 squarrosidine C2rH2409 [M+Na]*515.133 5 254, 280. 345 i
C9 R 513.1238 470.818 2 345

C10 KA1 792.575 1, 814.556 5 280. 345

C1l KK 579.203 4 254

C12 KK 585.201 7, 747.250 9, 687.244 1 345

C13 ML S P C2sH4603 [M+-Na]*453.332 2 262. 345 S
Cl4 KK 509.871 6 262. 345

C15 KA1 497.027 8, 622.952 5, 745.038 4 262. 345

C16 KA1 523.202 7, 702.277 5, 762.333 2 262, 345

C17 Ak 468.999 6, 572.749 9, 643.388 6, 904.259 3 262. 345

Al~A7. B1~B12. C1~C17 45X /Ri& 2 o 3 Mt AL B I C Hiiiish th BT ML 4

Al1—A7, B1—B12, C1—C17 represents the antioxidants screened from the three streams (A, B, C) in Figure 2, respectively
GRS 5N, R L ERAESBERUEWN  AHRIOVE, FRESEHI IR, U
JERERFE AT LU S RAE R Lo B &) B4 Wil Hm/z 609.133 2 0 [M—H] U&,



¢EH 20246 H #52% H 1P Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 11

* 3199 »

AT 300.028 3 HAEAE 254, 327 nm b K
WKL, A B E P PR BV VTE 200~400 nm 1)
XA AFAE 2 A F B PR SMRISCH —I4 7 1300~
400 nm) FIIEHT 11 (220~280 nm) FIHFAE, Rl 45
AR IRIERIS B &Y B4 NEEERL &
T IR RSP AN AW EIMRER
WO B KA 207 280 330 nmi3s!, k44 B8 m/z
515.115 9 & [M—H] ¢, H&HAETI& [M+H]
517.131 9 A1 [M-+Na]*539.113 6, K475 % 5 BS
NENRIEY REIERE, 456 HIEIT &R &
e HA T LR A
3.4 JEMIIE

A TR AL G4 DPPH B &7 Rk

56 S S I B AR A A W B VE PR E . P E T A 9
MEBEPIPUEATE Y I 1Cso {1, 45 R ILEE 2.
SRR, X9 MLEMBYAS — Ak
EHHE - CUEANEIREMNERRR. K
o g SR R B ) 1Cso fH 5 /N (19.0 umol/L), %
B P A T M e i o X B B AL S W) 1Cs0 1
13 P AT T R - S gk R R B> 7 4 i IR
A>13-IMEREZE TR > Rt R C> T >
P2k R R > SR > 4E2E R C> Mg iR > K
BEA . HA, F 7 Mo fpiE s B
T FH X B 4E A2 Co %45 Rt — b LW SR
16 PR IE P2 H b BT 2 PP A oy 35 1R
TEFH I 45

®2 SWEPMEUMRDTEERIE

Table 2 Antioxidant activity verification of components in Lonicerae Japonicae Flos
EY 1% /% ICso/(umol-L ™) HEM 12 3%  1Csol(umol-L2)
WA 20.7 333.9 4R RER B 68.2 19.0
AR 58.4 45.2 LR RER A 76.4 22.8
Fa 2 JR R 63.4 44.9 e e 65.0 27.1
T 49.2 34.2 1,3- - IinHERE 2 e 70.2 24.8
AR 16.9 634.1 $hEC 72.1 56.8

a-F R BE S BN 20 mg- L I DPPH [ 2R
a-scavenging rate of DPPH at the concentration of 20 mg-L™

4 g

AW ST T OB 4k — 4 {1 i -DPPH-ESI-Q-
TOF/MS ¥ R 4u0 1% & ARAE H B s AL TE R o 1 T
2 BT LR NS RS T 3L Y 36 Fi A
AU EE RIS, R &S PSS 12
i, &4 DPPH H B S5 FRTE PEIR I SEIR R B, H
W7 R PR ATE PR T BRI (HEAE R
C)o EITEFMR T SARTEA A ik 2 . A
A 1 22 S B0 K T 36 R ) e S A i 43 O 24 A1 B e il
e NI SN AR 2 B 2 T ) T Bt AT
YRR SR TR I AR RN AR R SR
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