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Integrated strategy of UHPLC-Q Exactive Orbitrap-HRMS and HPLC-CL to
study with constituents in Ziziphi Spinosae Folium
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Abstract: Objective To integrate UHPLC-Q Exactive Orbitrap-HRMS and HPLC-CL to study the major chemical constituents in
Ziziphi Spinosae Folium (the leaves of Ziziphus jujuba var. spinosa) and to trace the active constituents on line. Methods A
UHPLC-Q Exactive Orbitrap-HRMS method was developed for the identification of multi-constituents in Ziziphi Spinosae Folium.
The fingerprint for the multi-component assay in the leaves was established by HPLC-UV. The biological activity fingerprint of Ziziphi
Spinosae Folium scavenging H,0, and O,- was simultaneously identified for eight different areas in Shanxi. Results Ten compounds
in the leaves were identified or tentatively characterized. Among them, six flavones have scavenging activities for free radicals.
Thirteen common peaks were calibrated and the correlation coefficients were greater than 0.90. Conclusion A large number of
flavones in Ziziphi Spinosae Folium have antioxidant activities. Ziziphi Spinosae Folium provides a novel, green, and sustainable
source as antioxidant for the market.
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Fig. 1 HPLC-UV Fingerprints for Ziziphi Spinosae Folium

from different areas in Shanxi
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Table 1  Similarity of HPLC fingerprints for Ziziphi
Spinosae Folium from different collections

i FHABLEE i HHABLE

S1 0.989 S5 0.970

S2 0.987 S6 0.958

S3 0.988 S7 0.949

S4 0.996 S8 0.993

ALRE R R T 0.9, R AL v Ak 27 J 43 52 1 B ER 5
SR AL 5
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W35 47 EAMEIR 1T, 2% SR
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EIEE TR, a2 7=2E miz 743 11143
TR T, HB 1 TR (132) AR miz
611, 4RELoplfi2s 1 71 RN 20, 7k
m/z 465+ 303 AT {EHE TR, EY
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Fig. 2 UHPLC-Q Exactive Orbitrap-HRMS chromatograms

of extract for Ziziphi Spinosae Folium
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Table 2 Characterization of chemical constituents in Ziziphi Spinosae Folium by UHPLC-Q Exactive Orbitrap-HRMS

G5 (REMmn BRI R me) AL B/ (X109) MSMS way

1 5.85 [M—H] 595.166 81 C,;H30y5s  1.787 475,415, 385,355,313 eriodictyol-7-O-rutinoside

2 7.40 [M+H]" 74320166 Ci3Hy0, —1.695 611,465,303 quercetin-3-0-B-(2°-O-B-xylopyranosyl-6°-O-a-

rhamnopyranosyl)glucopyranoside

3 8.50 [M+H]" 611.16028 CyH30,6 —0.133 465,303, 285,257, 229 quercetin-3-O-robinobioside

4 8.55 [M+H]" 611.15973 CyH30,6 —1.524 465,303,285,257, 229 AT

5 9.01 [M+H]" 46510211 CyHy0,, —1.381 303,285,257,229,201 quercetin-3-O-p-D-galactoside

6 9.33 [M-+H]"  465.104 64 CyHyO,  4.058 303,285,257,229,201 quercetin-3-O-B-D-glucoside

7 9.48 [M—H] 593.15094 C,H;0y5s  1.422 284,256,227 kaempferol-3-O-rutinoside

8 1028  [M—H] 593.15088 CyH;Op;s  1.321 284,256,227 kaempferol-3-O-neohesperidoside

9 11.04 [M—H]  579.13578 CyHpOys  2.303 301,271,255 quercetin-3-O-B-L-arabinosyl-(1-2)-a-L-rhamnoside
10 14.70 [M—H]" 755.18321 CyH305  0.688 609,301, 271, 255, 243, quercetin-3-0-2"-(6"-p-coumaroy!)-

151,107 glucosyl-rhamnoside
AR X HE S L

indicates comparison with reference substance
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quercetin-3-O-B-L- arabinosyl-(1—2)-0-L- thamnoside (9).
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Fig. 3 UV Chromatograms (A) and chemiluminescence map for scavenging H,0, (B) and overtake oxygen negative ion (C) of
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