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Abstract: Objective In order to offer new insights for the breeding and industrialization of Jinyinhua (Lonicerae Japonicae Flos, LIF), the
comprehensive quality evaluation of different varieties of LJF cultivated in Gansu Province was carried out. Methods ITS2 barcode sequence
was used to analyze the interspecific differences of 11 different varieties of LJF medicinal materials. The characteristic chromatogram of LJF
was established by high performance liquid chromatography (HPLC), and the content of indicator components in 13 samples was determined.
Un-targeted metabolomics analysis was performed using ultra high performance liquid chromatography quadrupole time-of-flight mass
spectrometry (UPLC-QTOF-MS/MS). Results Through ITS2 sequence alignment, it was found that there were significant mutations in
nucleotide sequence sites among different varieties of Jinhua 3, Yujin 2, Yuhua 1, and Huajin 6, with 24 nucleotide differences observed in

Huajin 6. Chlorogenic acid, isochlorogenic acid A, and isochlorogenic acid C were identified in the HPLC characteristic chromatograms.
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Different varieties of LJF showed significant differences in the content of chlorogenic acid, isochlorogenic acid A, isochlorogenic acid C, and

luteoloside. The phenolic acid and luteolin content of Beihua 1, Huajin 6, Fenghua 1, Jinhua 3, and Yujin 1 were significantly higher than those

specified in the 2020 edition of the Chinese Pharmacopoeia. Metabolomics analysis showed a total of 21 differential metabolites, including

isochlorogenic acid, kaempferol-O-rutinoside. Conclusion Based on comprehensive analysis, Beihua 1, Huajin 6, Fenghua 1, Jinhua 3, and

Yujin 1 could be selected as key varieties for the further production practice. This study systematically evaluated the similarities and differences

of the main active components in different varieties of LJF, which provided scientific basis for variety identification, quality control and

production and utilization of LJF in Gansu Province.

Key words: Lonicerae Japonicae Flos; ITS2; characteristic chromatogram; chlorogenic acid; isochlorogenic acid A; isochlorogenic

acid C; luteoloside; differential metabolites
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Table 2 Linear relationship results
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Fig. 1 HPLC of content determination of phenolic acids
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300 A SRR ARMRIEE  HRHE Sz 4 4R
PEARIRES,  RIAS[F] St P S R AE AR oo B D b 2%
KR, HAmrmEie 1 50k
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H PR LU AR IEE 1 S8k, IR A EH
Tetse /NN 4.33 emo AN[E] SR G ARAE A6 oAb E
BHEEKEAE EER, WREASRENIER
i/ 0.26 em, fEEKELES 6 5K, F
B8 4.67 cm. AN SR EHRAE AW IR G5
W2 3.

13 AN SR EIAE R W 3 o SEE I, R
A8 3 S HEE | 5 &R R, PUR R
FERE. L 1 SHERKE, MEHERSXZ,
TRRESAHE ., %42 5 eRIemRK AL,
AR B N, g RN, R
RN we, EERKELROE, BERMKE
o 4 6 SEMAEKIRE, ks S
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AT PAIEKAEEE KA, PRACR IR A, $EmEE 5L
25061,

3.1.2 ITS2 744 HT  Fnide ITS2 FER F BLAE 11 4
SARTE AR Y BRI AT, 5 NCBI i 2
AN L. japonicae WEIE T HHEAT IR VE LR, AH

UEEIE 99% K& LA L. 1TS2 & TE15(5 B 5 Fiw,
11 AN ITS2 KT B 228 bp, U B[R] A
SRR 7 4 PN AE R AL B BB RN &
135, B 65, Bt 1 SMEE 2 TiMEZ
TR T s FE R AERAE ., 35, BE25

*3 TRGMSRIEEYEERAR 0=10)
Table 3 Study on biological characteristics of different varieties of LJF (n=10)

il TR IEA/cm H Frlem 2 lcm

" T = 2 Bk K RN I 9 BE WEKE 13 BT
S1 41.90+6.42 33.80+14.17 4.58+0.43 3.11+0.34 4.00+0.52 0.31+0.07
S2 38.10+5.11 31.30+10.22 5.32+0.24 2.924+0.14 4.23+0.38 0.28+0.06
S3 38.80+10.32 25.20+14.21 4.80+0.50 2.96+0.40 4.04+0.45 0.27+0.05
sS4 43.50+10.01 26.50+9.14 4.651+0.40 3.124+0.39 4.33+0.46 0.28+0.04
S5 35.40+5.17 13.70+3.13 4.331+0.42 2.854+0.37 4.00+0.44 0.26+0.05
S6 34.80+7.04 28.40+10.94 5.20+0.33 2.99+0.24 4.67+0.36 0.37+0.07
S7 4550+11.35 29.00+15.24 4.90+0.36 3.22+0.29 3.99+0.43 0.28+0.04
S8 37.40+3.89 31.90+19.86 4.60+0.41 3.044+0.17 3.994+0.34 0.27+0.05
S9 45.60+7.97 33.30+7.20 4.96+0.33 3.47+0.37 3.73+0.62 0.26+0.08
S10 49.50+7.59 41.10+30.27 471+0.17 3.14+0.25 4.51+0.52 0.33+0.07
S11 40.35+10.96 36.10+18.71 4474051 3.124+0.38 4.25+0.47 0.32+0.08
S12 34.60+4.58 60.00+22.25 5.26+0.21 2.564+0.33 4.14+0.37 0.27+0.05
S13 33.20+6.18 23.90+9.10 5.14+0.43 3.31+0.33 4.13+0.33 0.27+0.05

KASH 2 B E T

The Duncan's multiple range test method was used for analysis.

3 TE@MERERT
Fig.3 Different varieties of LJF buds

4 %6 SUBTRLEH
Fig. 4 Different developmental stages of Huajin 6 buds

TEE 20 i 1 A A—~G IR, H%4 2 51 61
A 1A A—C FIRAE: B4E 1 578 61 frfg 1 A4
A—C RAL; 14 6 5720, 25, 26, 34. 40,
45, 48, 55, 57. 62. 67. 69. 70, 73. 76. 81.
120, 174, 177. 178, 179. 188, 205. 209 {7 ttfg
24 AEBAEZE s HAR 7 AN ARAE L RRA] 7 4 22 R A
/N, B A Al — B L 98.66%

£ GenBank % ¥+, KB EBEZLX L

macranthoides Hand. -Mazz. {178 557 5 — REAE 55 47
A 1A C—T IR, 61617 14 C—A IR,

90. 157. 205 fr73 A C—~T. G—~A. C—T KA.
X FEAEMIR I ITS2 [ HI1E %0 224 IR M A I o
BRI K BB A B B A4 L. fulvoto-
mentosa Hsu et S. C. Cheng [X 73 FFK, psbA-trnH 7
HIE B SR A B R B33 2R A TE
Thae, WILLRZETRAh 1TS2 1E4%5E A A& @MFK-F
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LHIARRE. AEE, 2355 N “ 2t it Fe a0 RS AR AL EE TN
3.2 HPLC $5IEE R EENE R (2012 FO, FIH A Bkt T A IR,
3.2.1 HPLC #EREE ¥ 13 MEEST HPLC 4F LK 6 s,

B35
HE1S
FEHIE
B&35
HAGHIE
B&E25

80 * 100 * 120 * 140

&35

HAE 15

U4 4R

%435

TR

BE25 TCTTATOBCGTC
BE15 CTTATORCK

BAE 15 TCTTATOBCGTC
e 15 CTTATORCK
PNGEY

B4 65

KEEHL

&35 228
W15 228
U= AR AT 228
%435 228
HASIRTE 228
Ba25 228
Be15 228
B 15 228
15 228
KEL 228
465 228
PREEEHIES 228

5 ITS2 FFItExsE
Fig.5 ITS2 Sequence alignment diagram

2(S)

A : S13

0 10 20 30 40
t/min

2GR S-RBEA: 6-REHIR A; T-FEFER C.
2-chlorogenic acid; 5-luteoloside; 6-isochlorogenic acid A; 7-isochlorogenic acid C.
Bl 6 HPLC 4HEEIL
Fig. 6 HPLC characteristic chromatogram
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IR LRSS R B R, 13 NSRRI
WA 7 ANITERMENE, Hrpig 2 Jyx g (S) £k
JERR . 44 (b E 25 810 2020 fE IR ERIETH T #E
T R S S U AR X O B I R], T HED
HUg 3 M2 I 4 AW SR SR T, SN
(Z)-— R W R I T
322 EHFENE 4 RIBUNE SNSRI KR,
il & A AR T S R NE, AR S AR
AR & B WK 4.

HHER 4 TN, 13 DEARTERE R SRR Thlk
ER BT (1) & b T (P E 25 3002020 A RRELE
TAGHF. K, B& 15 (S12) RS =
B, N 45.07mg/gs dETE 15 (S2). 446 5 (S6)

SRR RIRZ, X 3 ARG RRR & B B
Z5, BEHMBMERERSEEZREE, HIYHE
m T AR, DUZEEARTE (S9) MRS B,
N 60.18 mg/g; JbAE 15 (S2). 465 (S6) Ik
Z, BAE 15 (ST) &N 44.4mg/g, H5H A5 F
MR e S EE R EEEZR. B4 15 (S12) K
BREF R ES BN 2.17 mg/g, b 15 (S2).
465 (S6) R, X3 NEHRAERFhEIABRELF
TEEREE . SHCEFERE RS 2R R E
5, HhmBRESAREFSEHRERST (PEZ
B) 2020 FRHE SRS FE AL 1 5 (S2).
465 (S6). HIE 145 (S10). AL 15 (S7).
&35 (S 58415 (S12).

*4 TREBMESREBRLNAE

Table 4 Effective component content of different varieties of LJF

A EU(mg g7h)

E.

kil R ARRA SALERC MR KRR
S1 35.83+3.80 cd 20.26+4.66 ab 1.78+0.52a 57.87+6.35a 1.244+0.24c
S2 42.811+4.76 ab 14.48+2.09 de 1.314+0.25 bc 58.60+5.88 a 1.73+0.31b
S3 36.37+7.81 cd 16.26+2.36d 1.51+0.30 abc 54.13+10.13 ab 1.31+0.14¢c
S4 29.96+4.14¢ 15.03+1.99 de 1.29+0.45¢c 46.28+5.91 ¢ 0.8810.08 ef
S5 32.47+3.34 de 20.67+4.37 ab 1.55+0.29 abc 54.70+4.62 ab 0.70+0.17f
S6 41.27+7.70 ab 15.35+3.33 de 1.21+0.38¢c 57.84+10.07 a 1.28+0.39¢
S7 29.28+3.15¢ 13.46+1.95¢ 1.66+0.30 ab 44.40+4.22 ¢ 1.13+0.28 cd
S8 35.47+2.94 cd 21.94+3.13 a 1.80+0.40a 59.21+5.85a 0.771+0.31 ef
S9 39.10+5.65 bc 19.21+2.99 bc 1.87+0.27 a 60.18+8.26 a 0.7940.09 ef
S10 35.46+5.27 cd 17.11+2.00 cd 1.77+043 a 54.34+7.50 ab 0.98+0.03 de
S11 29.58+4.95¢ 17.24+2.24 cd 1.34+0.34 bc 48.17+5.44 bc 0.8440.07 ef
S12 45.07+5.62 a 10.47+2.08 f 1.22+0.37¢c 56.76 +7.62 a 2.174+0.35a
S13 34.14+4.03 cde 13.24+1.62e 1.57+0.22 abc 48.95+5.64 bc 0.97+0.22 de

KAACH 2 TR T E 2, AR TREREEEER (CP<0.05),

Duncan's multiple range test method was used for analysis, with different letters in the same column indicating significant differences (*P < 0.05).

13 M ARTEZ 18 & s & BN, AT
g st A i BB L R AL S5, R AT IBM SPSS
Statistics 25 AR BT R AT XY
JEAEBAE AT AR AL B, WAL B SRR, &
BRI M5 4X 13 FERE RO AFAE (AN AE 7] &
FRVRFLAEAT Z o 85 RS WK 5.

TERNZ TG TR AERR Z — I E e 73T

x5 BEFAhEAEER A

Table 5 Factor analysis of sample feature maps for overall

description of original variables

FHTHC AR T ZETTRERY%  RRUT TR %
1 2.778 69.449 69.449
2 1.221 30.513 99.961

2 FHR ] g2 () PR R e L0 28] 1) A £ 2 [
AR, FHAT 2 N ERFRERGARE, oo
B UG ST A (S S 99.961%, Ui BH A 32 Bk
I3 0o SR H R AT IR e A R A R SR . IR AR 4
FREN A BAREAEIE 7] LSRG EARTE 2 4
FHERFTFHEFES, FFEs RECEERER 6.
FRTARLIERU T o (o RonbrdE R ).

F1=0.304 a1 +0.104 a2+0.357 a3+0.359 a4

F>»=-0.438 a1+0.785 a2+0.100 a3+0.045 a4

B BN Fi~Fa 1R, 1155 SR
162 NERT ERE5r. DLS TR TTiR R AL
BT IIBOR AT 13 2 A A 2R & R 11957
HiHITHA, A FRIEAA F=0.5092 F+
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Table 6 Factor score coefficient matrix

B % 1 2
i 0.304 -0.438
FERRIRA 0.104 0.785
FEERRIRC 0.357 0.100
R R B 0.359 0.045

0.349 1 F», 5044 W3R 7. @ik 2 N ERF A
X 5 U6 B0 (1) 28 AR DR 2 AT R A S T e A
Mg E 8 m0HES, SR ER, USRI (S9) T

rEeEAN 0.89, HCRAEAE 1 5 (S8), 5414 0.86,
HEF P SR AIETEAE 1 5 (ST), 59 8-1.36,
PR AN [F] it Fb & R AL 1) B R 139 5 28 B HEF ok
F, SHAER R ZERERECR, g
For e X EZR A,
33 KRELEZSH

H UPLC-QTOF-MS/MS KAE &AM
Bk, AETFEAN S FREWE 7 fros. @it
MEFRERE W, AR SRS S AR
A5 BRI EAAE - ENER

®7 SRESETINGEEES

Table 7 Comprehensive score for LJF content evaluation

Ry = F2 F A HE f F1 F2 F ZEE
S9 1.0877 05238  0.89 1 510 0.0314 0.1876 0.06 8
S8 0.8221 14551  0.86 2 S3 0.0537 -0.094 4 0.02 9
s1 0.6430 09956  0.65 3 S12 -1.156 7 0.559 0 -0.74 10
S2 1.0149 -0.9470  0.57 4 S13 -0.8928 -0.756 1 -0.79 11
S6 0.8170 -0.6330  0.48 5 sS4 -1.4536 —-0.0455 -1.07 12
S5 -0.008 4 12928  0.23 6 S7 -1.767 2 -0.403 8 -1.36 13
S11 0.808 8 -2.1339  0.20 7

S13
S12
S11
S10
S9
S8
S7
S6
S5
S4
S3

| S2

||

A A kj. W

¥ T ] T
0 5 10 15
t/min

Ll
\]\MJMM LJ‘»’J.\,,?HJW'\

T

20 25

7 eRIESSFRE
Fig. 7 Total ion flow diagram of LJF

3.3.1 FEArr#T (principal component analysis,

PCA) PCA 2 — MW, Al
PFERERIAL, PRICHERt, @l DB F R R
KR LS RIRRFEN . PCA R T 8-A FR,
QC FEMMIERERE R, RGN ARG ENER
o tZARIAE 1 5. e 6 5. Be3 5. Wi
16 15 5 HAl i Fh R 2 X ), R A AR
ZIAAFAEAR R ZE 7o AR 13 R 4RAEH) PCA 73
Pra iR S E 45 IR SR S R LI RS 1, O ik
HH DB B S BAHEFEE IR 10 S iRAER:

at, AT E AU . 0L R B B ERAERE S B ST
(&3 5). S2 (JbfE 1 5). S3 CRELL). S4 ()
FEARE) . S5 G EERIE). S6 (44 65). S7
(FBAE 1 5). SO (PYZFEARA). S11 (B4 15)
FS12 (#5422 5). ¥ 10 DNEHAEFE ML 2E K
(g i A KR 347 PCA, 45 R 8-B iR, AN
S HRAERE AT DA IX )

332 IR/ LA A (orthogonal partial
least-squares discrimination analysis, OPLS-DA) A
TR RS BRI 22 AR, K OPLS-
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Table 8 Identification of differential metabolites in different varieties of LJF

3 etk mﬂmzm%mﬂ%ﬁ SERAT () VP
1 PR 10538 561305 551341 605  CxHaOs 3000289, 3010368, 2710251, 2550315, 1510044 HEo1B

2 AEEZ-O-HifH 12142 6091461 6091496 575  CoHuOs 1990426, 1500046 18

3 M E-O-Z B Rk 14469 5050088 5051018 5%  CaHzOs 3000303, 2710248 2550305, 1790718, 1510053 ¥ 266

4 WZh-0-ZEfEH 15278 5031512 5031522 169 CyHaOs 2850421, 2550321 ¥ 186

5 REERO-ZBHEH 1635 6231618 6231656 610  CpHyOp 3150527, 2990219, 2710292, 2430300 ¥Ho1B

6 CHEIAREEN 2043 3130718 3130734 SIL CpHuOs 2087991 2830269, 2700302, 250333 R 150

7 genameside ALY 2108 4211351 4211378 641 CoHxOp 2410755, 1970464 Wil 153

8 7R-LBTHM 3474 3751297 351315 480 CgHuOp 2130781, 1690874, 1510776, 1250619 Wi 34

9 8-Sk 503L 3751297 351320 613 CeHuOp 2130752, 1690896, 1500773, 1250629 W 115

10 kingiside or isomer 713 4031246 4031269 571 CyHaOu 1970816, 1790578, 1270302 RS 102
11 threoninosecologanin!!® 13500 4561511 4561538 592 CoHaNOu 2040999, 2240562, 2760914, 1800662, 1220268 Wl 145
12 EFRELETHANT U257 70248 79291 50 CoHeOp 5491665, 5059111, 4531375, 4091543 Wil 161
13 DHFHA 15931 7432404 7432455 686  CgHuOp 58LIBT7. 5631815, 5111489, 4671533 Wil 125
U ZZ R 18118 757561 7572621 TR CaHsOp 595207, 5251648, 4931775 Wil 110
15 5 TR 0944 3710984 3711009 674  CyHaOp 3530918, 1910581 AR 130
16 iImR A TR AT 1399 5151406 5151439 641  CpMaOu 3530002, 1910068, 1790352 AR 162
17 3-0M-FHRHE TR 6405 3370929 337046 S04 CpHuOs 1910564, 1730456, 1630405, 930357 AR 100
18 FHpisr100 11050 37155 371575 560 CoMaOs 1831041, 1730466, 930359 AN 18
19 REER 173% 5151195 5151231 69 CpHaOp 3530900, 1912703, 1790354, 1730483 AN 1%
20 hydroxyresveratrol-glucosyl-glucosyl-ghucoside® 13899 7202248 7292291 590 CaHeOw 4531375, 3991333, 2811193, 2290875, 1770537 My 13
A KRR 17520 4672498 4672525 578  CaHeOn 3356585, 1610454, 1010246 159

= - = ) 2 s
SEERIRIR S11
{ o 1 R 2 Bz R 1 Bsi2

AR -O- A FEH o WS2

AT 2 < T T S3

EHELETH A b4

genamesideA S5

82T B T I,Q.ss

LR -O- = B HETF 187

’ R R-O-ERH s

hydroxyresveratrol-glucosyl-glucosyl-glucoside
LETH A
kingiside or isomer
threoninosecologanin
Z- "R SR
3-O-%f - SR TR

A AR R

e ) 113 e 7
W R 25-0- LR AT RE
T-R-H T

S1 S4 S5S12 S9 S7 S3 S11 S2 S6

10 SRR IAE

Fig. 10 Hierarchical cluster analysis diagram of LJF
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4.2 ITS2 553 %h

2t DNA 7> F %8 e R 2 5 8 I K

JESR At TR BIR AR AR S 422, KA DNA %7
1% 2 31 AT LA AN [R] & R A6 S A E 2 T /K B4
TE PRI o AT SR E T 11 AN R G RAE Y 1TS2
BB, W RTERE R AT I . X RIS,
HAREIRIEL B A A7 T B FR AR A B
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A BE AL H P DX i AR KA 2, i e
WIS & ENZESR, ARG R—WF,
SRR F B X LS R 2 7 . S SR IE R s
X [ d A AN [ P s AR AE B 7T . He S52N@
FYITS 3 51 L A0 5 B0 Rl 35 B SRR T
S5E T UU)IARER 21 FhBA R, IERE 17 A
(5] b P G ERAEFEAT Wb SR VPAR, AR i i R A E
HE . . P SRR RSB F B,
Horp e T 3 SRR R
43 EREFNSKIFAFSH

SR EE R RERMEEZ, HER
T E) R 72 B 22 e WY SR 24 R i ) PR
XS EARAERT R AN R . AR S 5| A4S BAT
TR XD, KHHFRUGIRR . o R R R 5
NZIR, AL T AEH B S MR 11 AR
an A< ARAE HPLC RAEEE, 451N 7 Hrb 6 LA
RFAE I o HE— 20X A A b A e ARAE IR FR
BEATIE, SERFBWILE 1 5. HBE6 5. HiE1
LB S. &E3 5E5BEe 1 SHmRREA
REFSERERT (TEZ) 2020 FRE .
FRUIEECIRALIE 1 5. SR, Be 1 5.

FAAER FKAESE 9 A G HRAEHEAT T R R VAR

RIALAE 1 S MERE T ERE 5.1%, B4 1 51K
JREAF S R A A 25%. B OCE RIS T
SHRAE 20 FHEEEAZ RS & &Y HPLC-ESI-MS/MS
WsET7ik, RIS 6 5 &R EEI & &5,
RHREABEE SE AR RERS, SE
TG R—.

A A AR T K H 24 0 55 2% R Ay AR DRt
B WIfENT, AR T NEE A L o 24 A TP
W 5 H]2829], iz H UPLC-QTOF-MS/MS S AN
AP S IRACAT I O SRR, et 21 FhE
SR, RI TR (81635 IhRESE

WA WASWAE. BE 25, KB Bl 5.
T UESRENE S 1 5 A KRBRER-0-
FEH . LR -O-= /AR R -O- =/
815 FhzE ey, RGeS (dbie 1 50
4 6 5) I 3-0-X-F GBS T . W AR
ARBEZR . A MHEEREZE T /R« Wit 25 -O- O BRI
T 7-R-LER TR 6 Fil S B RS . HikiE,
Wi Bz 2R -0- S A B 1 AT LB #0612 RNA R &
B 5 P99 7 PB2 B 1 E m7GTP (W45 &0 5, Xt
RN < B0 B B3 3R I HE TR0 (R A PR B0, 1%
WEMERESE 6 S H5ILE 1 SRMERIEFTH &=
B o <A AR BVSR FWBRUDT I FH B0 AR EE AR A 4
WHE S S WA, KINERAE 5 B AR
R E R PR Z BN, H 2 MR
R 2 MR R, N T &
g WNHERR £ TR R R R -3-O- AR . Ll 25 -
3-O-EFWEH .

I SN ] it M R AE RS, Ry
BT b PR EEPE o 22 5, AR . TRIRIBAIAR
BEF RS ENE . 270 SE 2 M BT
RGBT, 45 RR AR SRR SRR R 2 RO,
Hdtfg 15, &6 5. Hit15. &3 55
B4 1 5 mPh SHREER KA, Bk,
R oy KA, THFEM 5, RN &8 & s,
AR, ARG SR E SO M, S5 A AR St
—PHETRIEAE L .

A FE IRAEHIN B 1 5. BE 1 5.
465, KEML. BE3 TMFE&RIE, HEX
X R At 5] RS AN R WA SRR AT TSR A
PRI, 5518 TIRNIT A S Fh 4 4R 16
mLH R IR E T T, 45 G s A
AR 22 25 78 0 R AR S ARIEFP R 52,  DARASRAS
PR BT I S S R AR

FIBAFR HAKEHFAREEANZFR
B3 30k
[1] EZy8 [S]. —&B. 2020: 230-232.

[21 ®BE, 2, Rk, & SWA R K2

SR [1]. ZHURLERE, 2018, 46(9): 26-28.
[81 HikE, B, FEisl BT kiR SR A

ARG AT [T ZVPHNER 5T, 2022, 45(7): 1426-

1434
[4] Z=fufe, Z=WN, B, 45 wiE B 2R g

FAEM I 5[], ARORH 515 R, 2023, 20(11):

167-170



FED 2025638 $56% H 6  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 6

* 2147 -

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

A, $EGTE, TR, S SHAE ML E BT
AR [7]. 241, 2022, 45(10): 2522-2529.

R, “Hd 657 SRIEF MMM EEN R (D]
DEm: IR PR KA, 2018.

WEE, MR, WY, SR AEMEORAE 2 A A
H5F RPN BAAT R [J]. FEZ, 2015, 46(16):
2343-2354.

KR, W, =ik, & SRR SR AR LA
W R AW AL B (3] P E R 2R, 2018,
43(12): 2575-2579.

FUMNER, AR, W, 5. FTITS2 55 RT3 A I
O3 DNA (M EE (1], P EBEEAE RS,
2023, 30(2): 124-128.

w i, RS, XDBE, S5 T ITS MITS2 a1
ZIMA At DNA SRR S 7T [J]. 52y, 2024,
55(2): 575-587.

Kumar S, Stecher G, Li M, et al. MEGA X: Molecular
evolutionary genetics analysis across computing platforms
[7]. Mol Biol Evol, 2018, 35(6): 1547-1549.

LiY, ChenY, Zhou L, et al. MicroTom metabolic network:
Rewiring tomato metabolic regulatory network throughout
the growth cycle [J]. Mol Plant, 2020, 13(8): 1203-1218.
XI5E, BREL), BUR, & BAFRIZ4FAMEY DNA &8
@ H PRk 7. T EF 24 E, 2010, 35(19):
2527-2532.

IR, XUk, 4, . S| RE KGN
RSy [ HS-SPME-GC-MS 2y # [J]. s ¥ 25, 2022,
53(9): 2818-2824.

T, BKERR, R, 5. T UPLC Z4RFs & =il
SE i SCIETE B9 A [R5 <6 R A8 24 4 o &2 PRAR T 9
[7]. THEZY, 2024, 55(3): 947-955.

Pan H Q, Zhou H, Miao S, ef al. An integrated approach for
global profiling of multi-type constituents: Comprehensive
chemical characterization of Lonicerae Japonicae Flos as a
case study [J]. J Chromatogr A, 2020, 1613: 460674.

Wang Y, Li L L, Ji W H, et al. Metabolomics analysis of
different tissues of Lomicera japonica Thunb. based on
liquid chromatography with mass spectrometry [J].
Metabolites, 2023, 13(2): 186.

FRabgE. He T - PO BOR G SR AR T &
IRAEANLERAE ) 25 R0 BB ity [D]. A 2K HE: bR
FERE, 2021.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Kucharska A Z, Fecka I. Identification of Iridoids in Edible
Honeysuckle
kamtschatica Sevast.) by UPLC-ESI-qTOF-MS/MS [J].
Molecules, 2016, 21(9): 1157.

PHE, FEGF, WEN, & SRR IS
FRAEECEL [ IR R A 24l HARBRAAR, 2012,
40(3): 119-123.

% WER, T8, & SRR RMRIEE R
A GBS WS (0], ) PRI R Rk BAR
RIERR, 2013, 31(4): 103-108.

Liu Y X, Zhang M F, Chen X Q, et al. Developing an
efficient DNA barcoding system to differentiate between
Lilium species [J]. BMC Plant Biol, 2021, 21(1): 465.

He H Y, Zhang D, Gao J N, et al. Identification and

evaluation of Lonicera Japonica Flos introduced to the

Berries (Lonicera caerulea L. var.

Hailuogou area based on ITS sequences and active
compounds [J]. Peer J, 2019, 7: €7636.

W, B, Kai—, FORRE MR SRR
MARBREF & ENE (7). EE A B, 2015,
34(5): 30-32.

EWE, (TN, ERRHL, S BERAEAS R G IR A A
S ISSR i [J]. PR MO RHE K 5 4), 2013,
33(11): 77-82.

FORH, EIE, XIRSE, & FE TR X B ARAE
5 RAER X 73 J 2% dn b e ARAE B AR [J]. hEE
24, 2023, 54(6): 1946-1952.

TR, BRIROC, TSR, & ARMBGRE R E L
FEP IS & AT TE (1], TP5EZy, 2022,
53(10): 3156-3164.

R, TR, 28, 5. AFRFEMRAE UPLC
SUEE Je 2 R R R IR (9], 5, 2019,
50(11): 2700-2707.

EEA, TS, HEH, & T iRaEE s A
BB J 2 jloar i BT iR s PR e AT (D).
HWITEN I IT, 2022, 45(12): 2464-2472.

Gansukh E, Kazibwe Z, Pandurangan M, et al. Probing the
impact of quercetin-7-O-glucoside on influenza virus
replication influence [J]. Phytomedicine, 2016, 23(9): 958-
967.

B, BEIARSC, WmOw, S R TR BOR R
HFHXWLE SRR (] T, 2024,
46(3): 850-859.

[t 9]



