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Quality evaluation of Lonicerae Japonicae Flos with different germplasm based
on UPLC content determination and fingerprint
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Abstract: Objective To establish ultra-high performance liquid chromatography (UPLC) fingerprint of Jinyinhua (Lonicerae
Japonicae Flos), and to determine the contents of effective components such as neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, caffeic acid, loganin, sweroside, secoxyloganin, rutin, luteoloside, isochlorogenic acid B, isochlorogenic acid
A, isochlorogenic acid C, in order to provide reference for quality evaluation of different germplasm of Lonicerae Japonicae Flos.

Methods The analysis was performed on an UPLC (Agilent 1290) with Thermo Accucore™ Cig column (100 mm X 4.6 mm, 2.6
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um) with mobile phase consisted of acetonitrile-0.1% phosphoric acid solution for gradient elution, with flow rate of 0.3 mL/min,
detection wavelength of 324 nm (0—13.5 min), 238nm (13.5—18 min), 354 nm (18—27 min), 324 nm (27—40 min), column
temperature of 30 'C, and injection volume of 2 pL. The common peaks were identified by comparison of reference materials. The
software "TCM Chromatographic Fingerprint Similarity Evaluation System (2012 Edition)" was used to construct the fingerprint and
evaluate the similarity. Through principal component analysis (principal component analysis, PCA) and orthogonal partial least squares
discriminant analysis (OPLS-DA) were used to compare the quality of Lonicerae Japonicae Flos with different germplasm. The
contents of 12 components in different germplasm of Lonicerae Japonicae Flos were determined. Results The fingerprints of 10
different germplasm Lonicerae Japonicae Flos were established, 11 peaks were identified, and nine chemical components were
identified. They were neochlorogenic acid (peak 1), chlorogenic acid (peak 2), cryptochlorogenic acid (peak 3), loganin (peak 4),
secoxyloganin (peak 5), luteoloside (peak 7), isochlorogenic acid B (peak 8), isochlorogenic acid A (peak 9), and isochlorogenic acid
C (peak 11). The similarity evaluation results showed that the similarity of 10 kinds of honeysuckle fingerprints ranged from 0.723 to
0.996, except for the similarity of S23 which was 0.723, the similarity of other kinds of honeysuckle was greater than 0.91. Six batches
of Lonicerae Japonicae Flos were distinguished by PCA and OPLS-DA. Four different markers were selected by OPLS-DA. According
to the VIP value, they were secoxyloganin > neochlorogenic acid > loganin > cryptochlorogenic acid. The results of content
determination showed that the content of Lonicerae Japonicae Flos varied in different germplasm at different development stages.
Conclusion The combination of UPLC fingerprint and multi-component chemical pattern recognition of Lonicerae Japonicae Flos
can effectively evaluate the quality difference of different germplasm of Lonicerae Japonicae Flos, and provide reference for quality
control of different germplasm of Lonicerae Japonicae Flos.

Key words: Lonicerae Japonicae Flos; UPLC fingerprint; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; loganin;
secoxyloganin; luteoloside; isochlorogenic acid Bj; isochlorogenic acid A; isochlorogenic acid C; content determination; pattern
recognition; quality evaluation
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Table 1 Source of Lonicerae Japonicae Flos samples
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Table 2 Linear relationship results
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(S Y=12.528 X—0.342 1 0.51~15.38 0.999 7
LRt Y=10.969 X+4.705 7 1.51~301.13 1.000 0
Y Y=10.981 X+1.8329 0.65~129.16 1.000 0
Wréaf Lk Y=9.453 5 X+11.071 7.00~2100.00 1.000 0
T Y=10.469 X+2.394 5 0.59~59.43 0.999 9
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Table3 Determination of 12 chemical components in different germplasm of Lonicerae Japonicae Flos at different development

stages
BE REM FiEE/(mg g ")
WEER 2ER RSER R SRE S8E WEADRTHE T AREE REEKRB REERA REERC

St =% 08 2207 028 026 145 281 1.40 031 030 0.43 14.94 2.23
2 ~H 108 4087 043 019 177 145 6.57 - 044 0.44 15.56 225
3 KA 102 3426 046 - 175 077 10.22 - 058 0.40 1427 1.77
S4 #4094 2960 046 - 171 0.62 9.46 - 059 035 13.54 1.44
5 &t 102 3187 056 - 172 050 15.13 - 064 039 1427 1.55
6 —H 083 3037 037 024 129 214 221 119 041 0.40 13.66 2.16
ST KB 082 3090 045 025 119 138 1.77 148 054 0.52 1333 215
S8 #4077 2921 038 026 099 062 244 149 047 0.44 14.39 1.78
SO & 082 3024 042 022 124 049 8.09 130 041 049 1639 1.95
S0 =% 109 3526 0.69 - 224 146 5.76 161 031 0.70 30.62 497
Sit —A 112 3402 0.64 0.18 207 138 5.11 172 034 081 26.92 475
S12 KA 108 3356 0.74 019 143 089 438 163 031 0.88 2325 439
SI3 #4091 2739 055 018 116 033 489 129 025 0.56 2143 2.84
S14 &t 072 2134 046 - 117 024 1033 091 021 0.45 14.28 1.89
SI5 #4088 1796 034 - 181 047 3.70 - 018 031 10.79 1.40
SI6 &1t 080 1485 028 - 133 046 5.26 - 018 028 10.76 1.03
S1I7 =% 087 1729 031 020 178 319 251 033 021 038 14.63 223
S18 KA 113 3168 0.9 027 137 190 1.72 - 07 0.68 13.40 2.64
S19 &% 075 2217 038 - L2 042 3.89 - 0 0.28 1111 1.28
S0 =% 119 2554 050 023 233 273 6.46 163 029 038 17.51 349
21 KA 108 2402 054 022 208 124 530 122 028 038 10.29 238
S22 &t 103 2375 047 - 156 045 26.79 1.07 029 031 10.28 1.63
$23 =#H 046 1408 017 - 117 041 £ - 076 023 8.78 131
S24  —H 077 3182 036 - 115 031 45.57 - 1.23 051 1529 258
S5 KH 061 2348 034 - 075 028 24.56 - 1.04 0.45 10.19 175
S26  #fe 065 2520 023 0.16 065 0.3 20.53 - 1.06 0.25 1230 137
ST & 050 1774 021 - 05 033 20.10 - 085 0.28 9.72 1.03
S8 =% 072 276 047 0.17 222 246 528 030 036 0.40 11.22 242
$29 TH 068 2160 047 020 181 218 493 024 048 041 1032 245
S0 kA 073 2186 051 - 174 1.69 371 - 050 0.44 9.48 228
S31 it 120 4591 1.01 016 213 133 6.21 031 0.70 0.71 18.70 427
S32 & 077 2528 065 - 155 099 6.64 - 044 0.44 9.82 2.17
S33 =F 074 2641 04l 017 158 166 407 059 039 0.36 13.09 2.69
S34  TH 070 2846 045 024 172 166 377 067 064 0.34 11.16 257
S35 ML 064 2032 038 - 174 099 2.95 085  0.62 0.16 7.85 171
S &1t 075 2730 052 - 149 067 8.76 0.75  0.60 0.40 10.07 240
831 =% LI1 5021 041 018 218 117 451 023 040 0.52 22.14 281
s 073 2540 032 018 182 150 453 024 0.0 0.34 9.1 1.22
$39 KA 079 3039 040 - 258 LI7 6.73 - 087 0.34 9.76 1.26
S40  RfEE 066 1986 031 - 157 099 5.12 - 059 027 7.89 0.76
S41 &f 045 860 017 - 148 0.68 8.92 - 060 0.16 3.78 0.29

“=7 LR AR E]

“=” indicates not detected.
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Fig. 1 Line chart for determination of 12 chemical components of different germplasm of Lonicerae Japonicae Flos at
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TERIARALEE, ZRIIEK 4. ERER, 41 HUAFF
JRANER B AR AIUEAE 0.723~0.996, B
S23 [MAHMAEE S 0.723 LIAL, HARGHIEALIEL
KT 091, G REYIHFEM 5B RAEA R K B I
M Z AT AR ZE S BRI BOR & A1,
ANTE) BT S AR AEAH R K B R 298 A7 AE — € 22 52
{H5E EAH XS ARE -

27 HERKXIAAMR

2.7.1 ERS5r#T (principal component analysis,
PCA)  PCA 52— FICIi B b ARG, mT %L
PAE PRI AL, PRARYESL, @ DB LA TR
Bm S5 HRHER . (T 41 A FEARA FR & 814
BRACHIRE i bR — PR A T B ERR , R s 41
FUAE i P BRIIEHEER MY 11 M2 B 20 W Th AR H i
HEAT PCA, Z5RILK 3-A, W8 SEEAL. T
K 4 SR RR B4 HARE M B3 X 0y, RUIAE
MR BfAE—EEZ R AFEKE SR
FEa A X e, RUIAE K & e RAE 244

x4 TEMEERENEL B E S ERE RN
Table 4 Similarity of fingerprint of different germplasm of

Lonicerae Japonicae Flos at different development stages

W5 OKEH MRUE | w5 OKEH HRUE

S1 =% 0.978 S22 &1E 0.948
S2 —H 0.986 S23 =% 0.723
S3 KE 0.993 S24 —H 0.910

S4 RIE 0.996 S25 KA 0.949
S5 &1t 0.996 S26 I 0.974

S6 —HA 0.990 S27 &4t 0.947
S7 XA 0.989 S28 =% 0.996
S8 A 0.990 S29 —H 0.996
S9 &t 0.996 S30 PNE 0.993
S10 =% 0.958 S31 AL 0.994
S11 —H 0.972 S32 A 0.993
S13 It 0.980 S34 —H 0.990

S14 &AE 0.992 S35 AR 0.989
S15 AL 0.992 S36 A 0.994
S16 &t 0.989 S37 =5 0.977
S17 =% 0.967 S38 iy = 0.987
S18 XA 0.988 S39 XA 0.984
S19 &t 0.994 S40 e 0.990
S20 =F 0.985 S41 &1 0.947
S21 PN 0.994

Z I EATTE 22 57 AR 41 AR Fh BT £:4R 48 PCA
IATEE R REUEIE A R PRI A IR AR
HUFHRF R, N 41 HEAS R BT B ARAE 244 rh i ade X
AR H AT T2 L) 6 ARG IR 2 5.
WARFSLA, MEAF 4 5. WA 8 &y XEIAE. JbfE 1
SHERE BT E AT R 6 AN FIF AN [E]
REWEWRAER 11 A2y oy i i AR Bt 247
PCA 4r#7T, Z5RILE 3-B, 6 HLAFFGEARTER:
it A AR X 73

2,72 IEA A /N 3R LA 43 At Corthogonal
partial least-squares discrimination analysis, OPLS-
DA)  #—5 R OPLS-DA X 6 HUA[FIFh i 4 4R
TERE AT 00T o 4 6 HEA R M G ARIE S K H 1
11 Fp62E RS & S EAT OPLS-DA, A [F)F0 i 4 4
TERERAE Y 1A, AN R M o < ARAE 254 1 22 7
PREY). 45 RUE 4-A Jr7r, OPLS-DA 137y K2R W]
BRI Ty, TR AT IONE, BOER TN
200 %, Wil 4-B Frow, Aidf) R? g QF RIIK
TH, O* WAL SHMMHEAZ TRALT, &
WIR A S, BIAATEE. W& 4-C Pos, 1R
P VIP AE>1 Gkt 4 M2 Fman ), 20 9l
W T B iR, S R,
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Fig. 3 PCA Score chart
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A-the score chart; B-model verification diagram; C-VIP picture.
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Fig.4 OPLS-DA maps of six batches of Lonicerae Japonicae Flos with different germplasm
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