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Quality evaluation of Lonicerae Japonicae leaves at different harvest periods
based on dynamic variation of 12 active ingredients
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Abstract: Objective To evaluate the quality of Lonicerae japonicae leaves picked from January to December based on the
dynamic changes of 12 active ingredients. Methods An ultra-high performance liquid chromatography (UPLC) method was
used to determinethe contents of 12 active ingredients such as chlorogenic acid, sweroside, secoxyloganin and isoquercetin in
Lonicerae japonicae leaves picked every month. Dynamic change curves were plotted to analyze the content change of each
ingredient. To comprehensively evaluate the quality of Lonicerae japonicae leaves harvested at different periods, clustering
analysis, principal component analysis (PCA) and orthogonal partial least square discriminant analysis (OPLS-DA) were
respectively constructed to compare the contents of 12 active components. Results The 12 active ingredients changed
significantly throughout the year. The total contents of chemical components in Lonicerae japonicae leaves picked in March
and February were the highest, followed by April, December and January. According to the content of active ingredients in
Lonicerae japonicae leaves measured each month, the results of cluster analysis, PCA and OPLS-DA consistently indicated that
Lonicerae japonicae leaves were divided into four categories, one in December, January and February, one in May, June, July,

August, September, October and November, one in March and one in April. Further multivariate statistical analysis showed that
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chlorogenic acid, isochlorogenic acid A and luteolin might be the key components causing the quality difference of Lonicerae

japonicae leaves. Conclusion The contents of 12 active ingredients in Lonicerae japonicae leaves picked in different months

were significantly different. The quality of Lonicerae japonicae leaves was better in March, February, April, December and

January. Chlorogenic acid, isochlorogenic acid A and luteolin could be used as key components for quality control of Lonicerae

japonicae leaves. In combination with the planting pattern of Lonicerae japonicae, December, January and February were the

best harvesting periods for the leaves. This study will provide methods and basis for the quality control and evaluation of the

Lonicerae Japonicae leaves, and also offers support for their rational development and utilization.

Key words: Lonicerae japonicae leaves; ultra-high performance liquid chromatography; neochlorogenic acid; chlorogenic acid;

cryptochlorogenic acid; caffeic acid; sweroside; secoxyloganin; rutin; hyperoside; isoquercitrin; galuteolin; isochlorogenic acid A;

isochlorogenic acid C; cluster analysis; principal component analysis; orthogonal partial least squares discriminant analysis
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Table 1 Linear regression equations of 12 active ingredients in L. japonicae leaves
X JE ik i 2% LMV /(ug-mL ™) R?

Brak R Y=6.1100X—1.3825 1.00~30.00 0.999 7
iy Y=6.899 8—64.572 0 20.40~913.00 0.999 6
(S Y=9.5003 X—5.178 4 1.35~20.80 0.999 4
I iy Y=13.843 0 X—0.940 3 0.20~5.00 0.999 1
M Y=3.698 9 X+2.612 8 3.25~104.00 0.999 7
Wréd fb BB T Y=4.470 6 X—3.426 2 6.00~300.00 0.999 9
BT Y=9.803 8 X—2.020 3 1.75~28.00 0.999 0
A S Y=11.5320 X+1.686 5 1.00~25.10 0.999 6
SR Y=11.142 0 X+36.747 0 0.58~21.50 0.999 8
KBEH Y=13.636 0 X+19.865 0 7.18~135.00 0.999 8
S RIRA Y=11.4850X—26.899 0 0.75~447.50 0.999 6
RGRIRC Y=10.093 0 X—10.017 0 5.00~35.00 0.999 2
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®2 BEM L2 MEERSEFERRHHEIEEL (XLS,n=3)

Table 2 Contents variations of 12 active ingredients in L. japonicae leaves across different months (X1 S, n =3)

FES/(mg-g™")

KU/
RIWA~ccsm amm

RaRmE MR ST WARSERTE AT

AT AWK KRBT REFRA RERRC

1 1.96%0.03 49.50£0.93 0.54+0.01 0.12£0.00 3.53+0.08 ~ 9.43+0.48  1.37+0.00 1.18%0.01 0.26+0.01 8.22£0.06 2.99£0.18 0.82£0.04
2 244%0.0370.2810.07 0.57£0.03 0.2710.01 243£0.01  9.91£0.17  2.3420.03 1.93£0.03 0.080.02 13.00£0.03 1.12£0.02 0.83£0.01
3 1.35%0.02 84.19£0.57 1.10£0.03 0.14+0.00 2.61£0.06  6.6810.26 - - 250%0.14 47240.05 14.59£0.09 3.170.06
4 24240.0132.33£0.10 0.77£0.01 0.17+0.00 2.14£0.04  10.33£0.18 = 023£0.00 1.88+0.07 2.36+0.03 37.70£0.05 7.33+0.16
5 099£0.012453+0.10 055001  —  2.18+0.04 8.6610.08  0.6210.00 0.320.00 0.45£0.00 2.39+0.03 5.48+0.02 2.5610.03
6 1.90£0.012935£0.19 1.02£0.06 — 2351008 6.89£0.12 0.45£0.03 0.35+0.01 0.69£0.02 2.29£0.03  7.95£0.06 3.30£0.05
7 120%0.0121.57£0.09 045£0.02 —  1.50£0.03 8462031 - 024%£0.020.71£0.04 2.00£0.05 6.90£0.03 1.05+0.02
8  1.10+0.0123.37£0.07 0.62£0.05 —  489£0.01 4.96£0.03 - - 1.2940.06 2.35£0.01 2.6420.01 1.03£0.03
9  146%0.0023.61+0.07 0.54£0.01 —  129£0.05 15.02£0.10 — 0272000 041£0.01 1.97£0.06 8.27£0.03 1.20+0.03
10 1.33£0.01 19.86£0.23 0.50£0.02  — 1.38£0.03 11.10£0.18 = 036£0.011.02+0.02 2.77£0.05 3.0920.03 0.8010.03
11 1412001 2891£0.04 051£0.01  —  223%£0.04 1518%033 0.60£0.01 0.65+0.00 0.38£0.01 5.17£0.05 7.38%0.02 1.20£0.03
12 2.24%0.01 51.83£0.23 0.48£0.01 0.15+0.00 5.39£0.15 13472031 1.62£0.01 1.37+0.00 0.42£0.02 8.93£0.11  2.59£0.05 0.8620.03
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