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Abstract: Objective To establish a method for simultaneous determination of 20 flavonoids in Lonicerae Japonicae Flos (LJF), and
multivariate statistical analysis of the content results was carried out to explore the content changes of flavonoids in different germplasm
during the development of LJF, providing technical support for the breeding of superior varieties and quality control of LJF. Methods To
establish a method for simultaneous determination of 20 flavonoids in LJF based on HPLC-ESI-MS/MS, and to determine the content of
flavonoids in five germplasm LJF at different development stages. Principal components analysis (PCA) and orthogonal partial least-squares
discrimination analysis (OPLS-DA) were used to analyze the change rule, and the different active components were screened. Results The
established HPLC-ESI-MS/MS method has good repeatability and stability. The contents of total flavonoids in LJF of five germplasms were
as follows: “Huajin No. 6” > “Jiufeng No.1” > “Sijihua” > “Hongbairendong” > “Huajin No.3”, and luteoloside content was as follows:
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“Huajin No.6” > “Hongbairendong” > “Jiufeng No.1” > “Sijihua” > “Huajin N0.3”; The contents of luteoloside and total flavonoids were the
highest in the second white stage or big white stage. Through multivariate statistical analysis, it was determined that there were nine potential
differential  flavonoid  markers  (rhoifolin,  ochnaflavone,  lonicerin,  narcissoside, rutin, isorhamnetin-3-O-glucoside,
eriodictyol-7-O-glucoside, apigenin, and kaempferol-3-O-rutinoside) among different germplasm and seven differential flavonoid markers
(tricin, rhoifolin, diosmetin, apigenin-7-O-glucoside, chrysoeriol, astragaloside, and eriodictyol-7-O-glucoside) at different development
stages. Conclusion The composition and content of flavonoids in LJF are determined by germplasm and development period. Breeding
excellent varieties and determining reasonable harvest time are effective ways to improve the content of flavonoids in LJF.
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Flower morphology of L. japonica (Huajin No.3, a).

japonica var. Chinensis (b) at different
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Fz 1 SIRTE 20 FhEE AR 5 HHIE
Table 1 Characteristics of 20 flavonoids of LJF
Vg5 5%y ¥ tr/min  BFETF  FET AHEREIEN O RHEREEV B AR
1 T C27H30016 7.138  609.50  299.90 235 46 —
2 LB y-7-O-% % B C21H2201 7.250  449.00  287.00 200 15 —
3 KotiAs e C21H20012 7.255  463.00  299.80 175 38 —
4 S C21H20012 7.380  463.00  299.90 180 27 —
5 AR C21H20011 7508 447.00  284.90 193 35 —
6 A C27H30015 7569 59350  285.00 270 53 —
7 1L 25y -3-O- = FFH C27H30015 7.926 593.00 284.00 230 48 —
8 WA C21H20011 8.329 44710  284.00 167 30 —
9 KAl C2sH32016 8401 623.00 315.00 240 40 —
10 L2y nEs Ca27H30014 8455 57750  269.00 270 43 —
11 SR R-3-0- % m b C22H2012 8475 477.00  314.00 200 40 —
12 FEEK-T-O-Hi % Wit C21H20010 8.582  433.00 271.10 120 40 +
13 HiE C23H24012 8.808 49110  312.90 203 45 —
14 PNEEE Ci15H1006 11.294 28520  133.00 180 36 —
15 #it 17 2% C15H1007 11.995 301.20  151.00 155 35 —
16 EXTWWE C16H1206 14.118  299.00  283.90 133 27 —
17 FHAER C16H1206 14.429  299.00  283.90 157 20 —
18 FRE C15H100s 14.795 269.20  150.50 150 35 —
19 LS C17H1407 15478  329.00  298.90 140 30 —
20 AABLA S i CaoH1s010 32495 537.10  384.90 270 48 —
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5-luteoloside  6-lonicerin 8-astragalin
9-narcissin  10-rhoifolin  11-isorhamnetin-3-O-glucoside  12-apigenin-
14-luteolin

16-chrysoeriol 17-diosmetin  18-apigenin  19-tricin  20-ochnaflavone
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Fig. 2 MRM chromatograms of 20 flavonoids of LJF

7-O-glucoside  13-tricin-7-O-glucoside 15-quercetin
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Fz2 SWRE 20 MEMALERD HEFERLE
Table 2 Results of methodology investigation on 20 flavonoids from LJF
D% =] U9 7 7% R?  £kMETER/(ug'mL?) LOD/(ug'mL™?)  LOQ/(ug:mL™)

T Y=3269.9X+1928.8 0.9990 0.2452~49.044 7 0.57 1.91
LR -T-O- 8] & i Y=52365.8 X+135.23 0.9999 0.0261~ 5.2107 0.11 0.37
X7 S Y=10869 X+569.38 0.9997 0.0339~ 6.7830 0.10 0.34
SR Y=6888.2X+4159.7 0.9994 0.122 8~24.556 8 0.33 1.10
AR Y=5228.3X+4981.8 0.9994 0.1185~23.709 2 0.13 0.45
BT Y=24049X+2990.9 0.9995 0.2136~42.7217 0.38 1.26
1L 25 -3-O- = Fhi Y=6499.5 X+81.474 1.0000 0.0533~10.6518 0.09 0.28
Ko Y=23410 X+21.278 1.0000 0.009 9~ 1.980 3 0.02 0.06
KAl Y=2702.9 X+11.3 1.0000 0.1222~24.4442 0.16 0.53
LiSe YIRS Y=6100.7 X+1137.6 0.9995 0.1051~21.0257 0.21 0.69
SR ZEZR-3-0-H a BT Y=4099 X+55.215  0.9997 0.0095~ 1.9050 0.06 0.21
FRER-T-O- 8 & pEE Y=10296 X+541.59 0.9997 0.0358~ 7.1690 0.27 0.90
EEE Y=3363.5X+41.835 0.9999 0.0137~ 2.7367 0.08 0.26
KEBHRE Y=7915.4 X+2129.1 0.9993 0.099 7~19.936 7 0.16 0.55
itz 2 Y=2694.1 X+19.246 0.9994 0.0044~ 0.889 1 0.03 0.11
SRR Y=35035X+52.589 0.9999 0.006 7~ 1.3483 0.05 0.16
HEHAE Y=32037 X—27.074 1.0000 0.0017~ 0.3481 0.01 0.04
eSS Y=579.2X—3.4908 1.0000 0.0064~ 1.2717 0.09 0.29
=R Y=15697 X+34.838  0.9999 0.0045~ 0.8975 0.04 0.12
AZLA L34 T Y=183.46 X+15.326  0.9998 0.068 1~13.6265 0.28 0.92

HEA>HEE 35, RBEEHEEIR: #4866 5>
AHPE>SNFE—T>NUFEE>EE 3 5.
SHRAEA R AE KR B AR B 5 A
Fil: #£4> 3 5 385.86~843.12 pg/g, 46 5 490.66~
967.96 ng/g, JLE—5 466.78~932.46 ng/g, VUZAE
420.65~885.42 pg/g, L% 476.43~942.21 pg/g,
TRAEASR T RS, KES R &AL
KA S ERE (Hda) . DS EFLEE:
% 3 5 1976.24~3267.38 pg/g, 4 6 5 3063.03~
4483.34 ug/g, JLF—5 3164.62~4534.84 ng/g, VUZ
1t 2277.26~4196.21 png/g, 41HZA4 2563.56~3461.03
ng/g, WEISET S LA RE, 44 3 SHIL
FS5TRAPRRIEKNE, WEERMLaRLT
FARIEE, HOCHKREM, #4 6 SEHSE
EZ FSHREACI [ FgE (Bl 4-D) .
[Fy, 2RI, Pl oy (P14~
P20) LA ERE, SEHABIEEK, HE&MR
e T E RO R T uR, HENFELER K
BiiE, HIoAMES S EIE T R, 1
Ab, RBHEAFRIE =51 ZAF AL -3-0-
AN AW R R R DL R B R R AN
T AR R A [F) 3 e A AR AE K B TR & AR R K
O, Ul B A AR TR R AR R TP AR A — 8 1Y)

FHEARAE . AH B AR SAIHI G R
32 ZTESZIUHM
321 FEESr#r (principal component analysis,
PCA) 7t AR Rl 4346 & K B HH B2 AR
I3 & BT PCA 43#T, S5 H LK 5.

Bl 5 i SRR, Bt Ron A, wiskEE
20 FREEHSE RSy, 7 AR B 5 3 a3 AR 5%
P, K FEARTR R Af H5 6 3 B (1 Dk . PH B 5-a
AL AAAESHARME RS, WIHLAA
AT IR B S A AR E R T,
SEM R A E-3-O- A/ BT KB
7. MR &XEEER. FHARMTRENE
B 1 AR v, IR IEM e, XEE-7-0-
WAL . S, ZATF. RN AR
7-O-H B FEE T £y 2 DTk . B 5-b BUR,
FREMH KA. RS G ES,
MR B = H IR = A e 2o, Uik A
JHZ AR AR B AR, TR R A
WA I 2 5 . - 7-O- R AR L E3ER-T-O-
HIEHET . RBER, £X5HE, FHAEAE
i FON E R L oTERERGE, T . &
A KA S RZER-3-O- M AR A SR R T
F RS 2 TTHR B
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Fig. 3 Contents of 20 flavonoids of LJF at different development stages in different germplasm
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