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Study on identification and determination of Lonicerae Japonicae Flos and
Lonicerae Flos by UHPLC
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Abstract: Objective To explore the differences between chemical constituents of Lonicerae Japonicae Flos and Lonicerae Flos
based on the quality and quantity analysis. Methods The chromatographic separation was carried out on a Luna C;g-HST column
(100 mm x 3.0 mm, 2.5 pm) with gradient elution kept at 40 “C. The mobile phases consist of 0.1% formic acid aqueous solution and
0.1% formic acid acetonitrile solution at a flow rate of 1.0 mL/min. The samples were analyzed with a small volume (1 uL) per
injection. DAD detection was performed at 327 nm from 0 to 3 min, 350 nm from 3 to 5 min and ELSD detection was performed
from 5 to 8 min. Results Almost all the compounds had good linearities (» = 0.997 6—0.999 9). The excellent recovery rates were
98.71%—100.8% with their RSD from 0.53%—1.87%. Twenty batches of samples obtained from different locations were examined
and their chromatographic profiles were compared. Conclusion The results showed that this method was simple, reliable, and
stable, and it could be used to rapidly distinguish Lonicerae Japonicae Flos and Lonicerae Flos with high resolution in a single run
within 8 min. Furthermore, the method could accurately determinate chlorogenic acid, luteolin-7-O-glucoside, maranthoidin B, and
dipsaccside B.
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GG FIE AR R 25 (P EZ58L) 2015
TR, SR DA R E 4 Lonicera
Jjaponica Thunb. [¥T-HALTE 8O I AE, HAW
PARTE . BBOAED, TR e
FHeE. AERMIR. KAHUKE . W R . DA B
R, SRR PoRER
PUMIR . 5 S TR SRR DT g 1k
i, HAEE PrE RIS, fitm gL
T BAE ] o S AR AR DL B G ARAE IR T 2 b T % T
RERGAT IR SRR RS E (SARS) SR TE
AR HINT P05 24— 2 BB va 4 2,

SRS AR fr 44 8 5 R AR K
2005 FLAFT (rhE 20 K84 Lonicerae
Japonicae Flos FILIARAE Lonicerae Flos 8N [F]—FhHh
Mt CPEZGH) 2005 FERRESSHERIL
BRAEX 7, AHHEATIG I H ATV EHIFFA R P 584
XArFFk. (HEZy) 2015 4ERGRE, IHHAEN 2
X RHEY) K B 24 Lonicera macranthoides Hand.
-Mazz.. ZIMRZL4 Lonicera hypoglauca Miq.~ *7d 2
%4 Lonicera confusa DC. {34 #yE 2% Lonicera
fulvotomentosa Hsu et S. C. Cheng 15475 B 1)
TFIAE™, T 5 SARAEMIIR . KEIRSEH R, 1
BRI 2B S AR ], AL 280 7
TAF e 22 1), (B S AR e 2 A T TR
ZWARAE BB, LRI 2 24
B U7, AR L P LA A SOk R o
FESHBA IS I, B R A S R B
A0 A e LA AR FH R R R 2 —

R 2 LI E AR AR T 75 32 A0 27 o) I R
AR BB BT ROV i e e, DL L&A
FLARAE T 2 P WU LAY 1 B ikl
(P EZIIY 2015 FROIE T ARAE 2 B IR AR
BRI HPLC-UV € HllE 5%, (AL 2x)a
M2 KBB4 NEEWE T 41 HPLC-UV
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RN W AT SAE R L RAE R Ay, A IR 43
. O HPLC W@ J7 iR FEIG, W 5E AN [R] g
ST A RIGEI R S8, IHAER A2, BRAERRL
IR SEIRENT. AN 53 W I3 iEAE J IS 1A P[] I X4 4
HRAEATLAR AL, {H N AAT X HPLC 5 i 1
DA N e rh X 7 th 1l 4e, Ji3E UHPLC
F T4 AR AR AN AR A PRos 0 T vk AR IE - DALk,
ARSI N T — e PR S ) AR AR A L AR A

2 AR5 43 BT i) UHPLC-DAD (ELSD) J57k,
WA TSR LR AL 1 e« %R L
IRAE S AE 8 min P IE I A H 2 SR AL P X
SR, SR A2 0 A T R AR AL T
RE2EARA

1 UEE5RY

Agilent 1290 R #1|jH a0 AH (a4 (3%
Agilent A7), & G4202A HUPUITIHE . G4226A T
PEBE F BhEFE S . G4212A 7 DAD #a 2% . G4260B
7 1260 Infinity ELSD. G1316C BUFEiR4H . Agilent
ChemStation a4l T/Euk; AL204 HLF AP (M
FFER Z B E A AR D); BP211D 1K
(EZ RN IR A R A ] D; SK250HP 8 X
C R R AR A R AFD.,

BRI BRat e . ARRBRF. 4RI By
RLRRIR AL FERIR C. KH B KB LK
W B RS Bk R T R A IR A R (54K Ry
15012903 15020203 15081508 15041720+ 15042210
15062011+ 15062503), JFim s $U3KT 98%; LRIR
12 (5 Q6QP-GDOM, JiiiE 7341 96.2%) FH)1| 2L
B4 (S KYHM-KXSD, 24 92.2%) X
i S 25 e e I el K
oAk, HAAR S el SaTE LR
MG R K 25 [R5 I 27 B 24 27 Bt 7 A il 2092
UETE 5y N AR 204 Lonicera japonica Thunb.
WAt 35 RG24 Lonicera confusa DC.. KHiE
A& Lonicera macranthoides Hand. -Mazz.. B
% Lonicera fulvotomentosa Hsu et S. C. Cheng [ FJ5
6o 4 AR 7 AT P62 R SR AR
FAMWRAR (S YQ-160402). P4z MAMIRHY
HIRAT (S HL-160506) BEyufEim LR A
BRATE] (b5 XR-160303) Bkt FEAE M) TRAT IR
AF] (5 YQ-160122). HESEE N 1.

2 HiEE4%R
21 XA

K%K Luna C1g-HST (100 mm X 3.0 mm, 2.5
um); VRAIAHA 0.1% FRRKEK (A) -0.1% TR LM
W (B), BREEDENL, PR 0~1 min, 92%~90%
A; 1~2min, 90%~82%A; 2~4 min, 82%~74%A;
4~T7min, 74%~60%A; 7~8min, 60%~100% A;
K 327 nm (0~3 min)+ 350 nm (3~5 min);
ELSD frill#s (5~8 min); #Hi 40 C; MBI 1.0
mL/min; FEFFE 1 pL; 2347 A] 8 min. (i EI UL 1.
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Table 1 Information of samples
Uiy st IR ' st KU
S1 AR ALK N S11 4 Ae IR
S2 TR WALKE N S12 e UPIE=
S3 =R e e B BE S13 1% HK
S4 SR R S14 A TNz
S5 Ko yia th %R S15 YR RSP ST HERFWL
S6 S L1 AR i S16 GigEEREES Sz
S7 SRk 2R S17 ST VG 22 S A R AT R A )
S8 SR T 7 I S18 GHRACIIY) VG 2R AR PR A ]
S9 SR T5 v A S19 GHRACII ) BV {55 S AR R A R A )
S10 & (il $20 SR Ik 1 B e 2 ) TR B W
5 8 &, IOV BE 43 AT 2R IR R 0.886 mg/mL.
A ZEJR IR 1.026 mg/mL. BRZRJ5EE 1.696 mg/mL. A J#
3 ; AT 0.634 mg/mL. S4¢ATR B 1.136 mg/mL. F4x
X 410 9 JRFR A 0.850 mg/mL. SF4¢ 7R C 0.828 mg/mL. /K
] n, Ll A A BB AL L 1.066 mg/mL. I Z:Hi 215 2. 0.910
Y S mg/mL [PV NI i 20, 25 H
. 222 PRSI RIS KRR A A, K
K010 g, FEEFE, MA 70%HEE 10 mL, e
6 TiE, fF 37 Ci#AAHE 15 min, WAEENE, M
S St 70% TR L BT, 4. (EHEREZ AT, BT
2 8 WARFE ] 0.22 pm JEBESERL, HXSLuEMAE A i
c ] Lo
23 ZMEXARERE
L . 9 B “2.2.17 TR J5 ik il 2% ROk B A 28,
DU v— Y %f ‘5 | — ‘NMA‘_\, FREEARRS, $E5) . 4 “2.17 T K (o AT 90 #
0 2 4 6 8 PUFCER RS AL bR (XD, WA FR (V),

IR 2-SRIR 3-RERIR  4-KRETF 5-REURIRB
6-FEEIR A T-AEHFIRC 8- IKEBHRARE L 9- ISt L
I-neochlorogenic acid  2-chlorogenic acid  3-cryptochlorogenic
acid B

6-isochlorogenic acid A  7-isochlorogenic acid C 8-maranthoidin B

acid 4-luteolin-7-O-glucoside 5-isochlorogenic

9-dipsaccside B
1 RBREXMESE A). €FRE B) RWUERE ©) 8
UHPLC &i%E
Fig. 1 UHPLC of reference substances (A), samples of

Lonicerae Japonicae Flos (B), and Lonicerae Flos (C)

22 BREIHE

22,1 O RAE R BUBT SR ISR SRR |
BaspJiiR . ARRET. TR By T RIR AL
SRR C. KB B A SRS 21 2xt
WS, KRE, F RS S SRR 2 )

pmud

J

oxhlbrvE 2k . BHIR O 0 B IO R, S
MELG 103 UHE 4 ASE R IRIIER (LOD), #%(5%
WELE 1010 PHESRIRIR . ARRRREAF. IKEBHEART
O NNEWTEFF e R (LOQ) 4RI 2.
24 FBEERE

KW OR AR RO G 1 ul, L 6
W, WREGIRIR . RBRTF, KEERLBIT L.
JSEWT B R TR, S5 4 AN g m f
RSD 7354 1.03%. 0.97%-. 1.23%. 1.84%.
2.5 FREMRIE

AR A 3 T 04 1. 24 40 8. 10, 12,
24 h HEFE 1 pL, RIS SRR REERAF. KHE
DAB L, )NEW 2 2Wmel RSD 75k
0.72%- 1.15%. 1.99%. 1.75%.
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Table 2 Linear relationship

TRVR Y B Epp M/ (ugmL ™) r LOD/(ugmL™") LOQ/(ug'mL™")
2R R IR Y=2.326 6 X+6.190 7 4.104~1 026.000 0.999 9 0.161 0.538
PN RS Y=0.943 2 X+2.968 4 1.014~634.000 0.999 9 0.337 1.014
KEFELLBH Y=0.305 5 X—53.947 213.200~1 066.000 0.999 3 22713 75.710
JIN W 21 2 Y=0.4347 X—73.152 182.000~910.000 0.997 6 17.913 59.711

2.6 EFEEMHIRAW

KB AR R] — e R A6 258 (S8) 6 i, 4%
“2.2.27 TR BRI A BIEERE, e v
R, THESR AR KRR KEEALEIT L.
JNBEWr 521 & 5 & 7 30 RSD 730l oA 1.26%
1.58%- 0.57%- 1.02%, &5F K FT e ikE
MR,
2.7 MAEEKERIRLE

I (4 RAe 258 (S8) #yA, iy 0.05
g Lo, 3414l RERRE, BREIGIHT,
B AL 3 0l R BN S T E A B & 80% -
100%- 120%4¢ )51 (1.120 mg/mL). A BRI
(0.578 mg/mL) Fr—XJ BRI, B TR IR L
34y, H% “2.2.27 TRMUNEREAE, A AR
W 76 “2.17 TG NIE, THESRR .
AR FREAFHI DR 4375k 98.71%- 100.80%, RSD

3N 0.53%. 1.10%. 4% W% 3.

H e iR AE 2584 (S11) Bk, &4 0.05
g Lo, 34 14l KEmRRE, BRIEHEIRT,
R 23 RS B IMAA 24 T C A & 80%
100%- 120% ) KB E L4 40 (1.575 mg/mL).
JIEEWTETF 20 (1.685 mg/mL) F— X} FE B,
— FURIR L 3 4, % “2.2.27 TR 7R,
WA AR A AE “2.17 TG &4 R E,
THKEBHLBF L NN ST LRI 7y
514 100.5%- 100.1%, RSD 7354 1.87%-. 1.02%.
2.8 MmO

HAN TR M (e BRAE 2R R s LLARAE 25 R i
DASGARACIREY), 4% “2.2.27 TR 7kl ae Atk i
W, AE “2.17 TGRS N IE, il ik, AR
IARAEINZ TSR IR . AR, KB B AL ST
O NEEWIRT ST 4, AR K 3.

*3 AR EREFLREERNESE R

Table 3 Determination results of Lonicerae Japonicae Flos and Lonicerae Flos from different areas by UHPLC

T 2 B/ (mgg )

gL

i 2RISR ARPRHAT KEERLET L NEEW 21T £
S1 30.706 5 29828 - -

S2 27.8215 2.618 8 - -

S3 7.1520 1.3575 - -
S4 28.102 8 1.8853 - -

S5 26.502 9 1.9429 - -

S6 35.3039 1.968 1 - -

S7 23.0379 2.266 5 - -

S8 37.0550 1.626 7 - -

S9 56.2212 + - -
S10 3.946 5 1.042 2 - -
S11 46.566 0 + 146.552 1 29.199 0
S12 38.2383 0.677 8 18.154 0 18.147 8
S13 48.1723 0.302 3 90.496 4 +
S14 12.866 4 + + 227856
S15 48.853 3 + 105.723 6 +
S16 2.9856 0.318 1 82.402 1 25.070 9
S17 63.3577 12.361 1 - -
S18 79.770 6 + 39.2843 -
S19 85.854 3 + 42.6251 -
S20 + + — _

“=T R, 47 R RREUT, (HAERER LB fefer

“=" mean no detected, “+"’below the LOQ, but above the LOD, can be detected
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tE 2 wl%n, A AR AL 2 AR
S17 A i H 34 AARTIN 280 A Bl 7 A B SR 1| S i
&, SIS ISR FEAHIR S18 i
S19 FKHN B — e |\ KB B EA R 4, S20
AR A, VB = Hh R AR AL A S B4
AR HENY B T i) L% 8 A 1E 5, R4
AU T4 AT AEAR K )

2 A RIZEVIRY UHPLC-ELSD &i%[E
Fig. 2 UHPLC-ELSD of samples
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R FH AR B AR 28 20 0 40 B 2 AT T
e, S5 6 P MR IS KR A, 7
327 nm, ARFRFIFHEHAWAE 350 nm, @it ELSD
Ry A T 24 2 SN SR 21 2, i e ]
KK 327 nm (0~3 min). 350 nm (3~5 min),
B A (5~8min) 1 ELSD Al
3.3 ®iEEaritit

X LGRS T B B I L AN TR A R -

MK CIGE-BRAKD W4 B BEFIAE AL s, 45 3k
B 0 - 8 7K 0 T €60 3% e PR U T R 4 2 3 A1 1 F
BE-PE K, HHRMCR LR B . X onltbi T
0.1% H R K ISR - 25 0.1% TR /K W -0.1% I 1R
CRERBVEN RS, 45 R R WG H 70 B
SRS, R SAER 0.1% F R /K #-0.1%
H R IS B e R 4
34 TEENH

WFFE R BT, AR 2 4 AR A TP AL 2
P2 SRR, X ARSI A R —3. b 4
FROY W TE S, AR T SR R I R A
WA ZE S b K, T 2 U A% S B 23 3l ok 3.946 5.
56.221 2 mg/g. EHRAET SRR LA ZR . TR Kb
P BT S B e T e P ) B LA R
JR AT BRI R (R AR LIS, T o B A A ZE AN
K5 LARAE A S BRI LAY )1 38 e 7= M o A 25
RBREAFEIEAL; 4 LSRRI
By EAR RN ZES, WAL FKIRTRe &Ll
BAETEIY) K B R SRR .
3.5 EMEA

AT O FS AR A LR AR S R B, 257
HPLC 73#7, IAHKIE 60 min, KMIFER . K17,
BORALT, WREH & K. A5 T r
UHPLC 4347 5 VL RERSAE 8 min PR HAS I 2] 4348
AEANLARAE LA TR IR 9 B Ak 27 e sy, HAT AR LR
8 min P[] I A I 1) 4 AR AE RN L LARAE 2544 S HLAR R
Wy 22 B 4 FH 55900 1) HPLC 43 M 7 vEaE «

AR = s R AR AT LR AE ) UHPLC thiiiiéfy
7 BILHE S, BRI SRR, R, K
BREH . SAEEIR By AR AL FAHRTR C; 2
PR A 2 o HBELE LLARTE ARSI 2], 43 ) A R
BB SR EEW 2 £, BRI nT BUE T 6 min
Jii U PR SRR o HLAT B3 2 e I AR A A AR
TEX 5y FFH o

SR M =, =R, R
WA TAEIC . s, IR, SEH R
Yy FARZ DLILRAEAE N SR B Dok R IR R 7
XA ESLR, AHFSY S UHPLC-DAD (ELSD)
TR I XS 9 B3 (1) 5 P AE AT R A T <
e XL LARAE S Oy I, gt 4
AN B3 BT 23 00 e R A LRI
BB, AR ARIE R TR HR At T
REEEAHE
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