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Simultaneous Determination of Six Compounds
in Lonicera japonica Thunb by UHPLC
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Abstract : To establish an UHPLC method for simultaneous determination of six compounds , namely chlorogenic acid, ru-
tin, luteoloside , 3 ,5-0-dicaffeoylquinic acid,3,4-0-dicaffeoylquinic acid and 4,5-0-dicaffeoylquinic acid in Lonicera ja-
ponica Thunb from different areas. The chromatographic separation was performed on an Agilent ZORBAX RH C (50
mm X 2.1 mm,1.8 pum) column with gradient elution. The flow rate was 0.2 mL/min. The column temperature was 30
°C. The detection wavelength was 350 nm. The recoveries of rutin, luteoloside and four kinds of organic acids were
96. 88% -99.16% ,and the relative standard deviations were 0.23% -1.06% . The developed UHPLC method was repro-
ducible , accurate and efficient. It can be used for the simultaneous detection and determination of chlorogenic acid, rutin,
luteoloside 3 ,5-0-dicaffeoylquinic acid,3 ,4-0-dicaffeoylquinic acid,4,5-0-dicaffeoylquinic acid in L. japonica.
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2.1 @iEEH

a3 FE Agilent ZORBAX RH C,i(50 mm x 2.1
mm,1. 8 pum), i BIAH N 0. 2% B K (A)-Z1F
(B) , B REEVE AR T :0 ~2 min, 13% B;2 ~3.1 min,
13% ~25% B;3.1 ~8 min,25% B; i 0.2 mL/
min , K 350 nm, #Ei 30 °C L, #EFERE 0.5 pl,
2.2 MRAEBROHE

KRR IR T KRBT SRR A
SERJFIR B ok R C X R S & 4 ) E S0 mL
I, H 70% L BEE %S, Hl AR R IR 39. 6 ng/

mL T 46. 2pg/mL KRR EH 40. 0 pg/mL 5 4%
JEfiR A 44.6 pg/mL | S or RS B 38.9 p,g/mL\jEﬂ'ié%
JER C 36.8 pg/mL (97 K535 40. 0 pg/mL A
FREH 44.6 pg/ml LR JF IR A 36.8 wg/ml SFak
JER C 1mL 735 & 10mL 2550/, 70% LBEER
A SNELLL B R 1mL IR A B R 1R A X IR
WEAHCT 4 CURFE P4, il IS 1 0. 22 um
TUFLUB I, RS DR WV Ry o) R I A, B A
2.3 #HiXminmmHE &

KPR ARAER A 0. 25 g, B HIE 150 mL
T AE 2N 70% £ B 30 mL, 7 (T3 250W
AR 3SKHZ) #2045 min, J5¥% , g, 1 70% LB
VRUEAR, BT IR, B 50 mL AR e A I
FHBFFE I 0.22 wm AL B RS DE I, BB A it
AR, BT
2.4 HMXRER

OREC2. 27 IR SRR R 39. 6 we/mL T
46.2 pg/mL. AJREFF 4.0 pg/mL . SGEE A 4.5
ng/mL SLEE R B 38.9 pe/mL . R4EE R C 3.7
we/mL bR S, 28 31120 0.2.0.5.1.0,2.0.3.0,
4.0 wL PEREREUERE, 302, 17T T (i 2 14 5

o DT AU AL BR , 57 i ik B2 A AR B, 22571
PR, 25 R0 1,

F1 EPEFEMEEER
Table 1 Regression equations and linear ranges of the 5 investigated components
%y eI HRFRE LR
Analyte Calibration curve r Linear range( pg/mL)

23 JE iR Chlorogenic acid y =3.6675x-3.929 1. 0000 15.84 ~316.80
7T Rutin y =8.0869x-7. 0057 0.9999 18.48 ~369. 60

ARBEFH Luteoloside y =16.675X-34.67 0.9999 1.60 ~32.00

SFERJE IR A3,5-0-Dicaffeoylquinic acid y =7.895x-5. 6438 0.9998 1.78 ~35.68
FEJE R B3 ,4-0-Dicaffeoylquinic acid y =8.432x4.6782 0.9999 15.56 ~311.20

FEtRER C4,5-0-Dicaffeoylquinic acid y =7.6542x-18.967 0.9998 1.47 ~29.44

2.5 BERERR

B2, 27 IR A X B, DL 0.5 pl gE R,
B 6 I THRAR SRR T ORBRR b
JRR A SeaR IR B e R C T ALY RSD 43
B4 0. 13% 0. 14% 0. 15% 0. 20% . 0. 16% .
0. 18% , Z5 R F WA B BE R AT o
2.6 FREMLE

BUE B B0 S AR AR RE i, 152, 37 T ) A5 it
A, 7 0IFE 0.2 4 .8.12 .24 h JFFE, 422,17

TR J7 i 0 s W AR, S5 SRR IR T R
FERIRIR A SrERIETR B kIR C T LAY RSD
5k 0.57% . 0.42% . 0.45% ,0.51% . 0.46% .
0.37% , K WIBELAH A 24 h NERE
2.7 EEMRAR

W) — 1t 3 B AR AE A (B e B ) RS % PR B
0.25 g(6 ) , 4% “2. 37 Wi T Jy i il 8 bl i I WL
F2 VTR J7 0 E , S R A P AR R T
ARBREA FEEIR A E IR B S 4k ERR C /Y
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ik, DA 55 43 B RSD 43 il A R 0.34% |
0.42% .1.05% .0.87% .1.01% 1.12% , W EE
PR R A
2.8 hniEEEIKIE

BEH &S (BRI 6 4, K%k
HLO. 125 g, % n A — & &t X B 20 43, R %
“2. 37T J5 ik A RE S AR A IR s

W32 17 UR 35 55 e , SR IE IR 2 T R R
A SRR ARk RR B s gk R R C r
[\ W 2% 4 9 K 98.99% . 98.90% . 98.43% .
96. 88% .99.16% . 97.35% ; RSD /43 %l & 0.49% |
0.23% .0.30% .0.56% .0.35% ,1.06% (n =6) , %%
KW 2,

R2 EMRIKBER(n=6)

Table 2 Results for recovery tests (n=6)

S A FRFERL B it A B Wi i C= N T ITe RSD
Analytes Sample amount Content in sample Standard added Measured value Recovery Averagerecovery (%)
() (mg) (mg) (mg) (%) (%)
£RJ % Chlorogenic acid 0. 1249 3.2718 3. 2500 6. 4702 98.41 98.99 0.49
0. 1250 3.2744 3.2500 6.473 98.42
0. 1250 3.2744 3.2500 6. 4893 98.92
0. 1250 3.2744 3. 2500 6. 5082 99. 50
0. 1249 3.2718 3.2500 6. 5025 99. 41
0. 1250 3.2744 3.2500 6. 5008 99. 27
75T Rutin 0. 1249 0.1624 0. 1848 0. 3449 98.77 98.90 0.23
0. 1250 0. 1625 0. 1848 0. 3448 98. 65
0. 1250 0. 1625 0. 1848 0. 3456 99. 08
0. 1250 0.1625 0. 1848 0. 3451 98. 81
0. 1249 0.1624 0. 1848 0. 3454 99. 04
0. 1250 0. 1625 0. 1848 0. 3449 98.70
ARBEFAF Luteoloside 0. 1249 0. 1751 0. 1900 0.3618 98. 26 98.43 0.30
0. 1250 0.1752 0. 1900 0.3615 98.05
0. 1250 0.1752 0. 1900 0. 3621 98. 37
0. 1250 0.1752 0. 1900 0. 3621 98. 37
0. 1249 0. 1751 0. 1900 0. 3625 98.63
0. 1250 0.1752 0. 1900 0.3631 98. 89
A3 ,S-O-Djiiiifyfuinic acid 0. 1249 0.0325 0. 03345 0. 06483 96.73 96. 88 0.56
0. 1250 0.0325 0. 03345 0. 06512 97.52
0. 1250 0. 0325 0. 03345 0. 06473 96. 35
0. 1250 0.0325 0. 03345 0. 06500 97.16
0. 1249 0.0325 0. 03345 0. 06503 97.33
0. 1250 0.0325 0.03345 0. 06468 96. 20
B ’4_0_6?;?“5}%3]_“]_6 acid 0. 1249 2.3107 2.2200 4. 5206 99. 55 99. 16 0.35
0. 1250 2.3125 2.2200 4.5127 99. 11
0. 1250 2.3125 2.2200 4.5085 98.92
0. 1250 2.3125 2.2200 4.5142 99. 18
0. 1249 2.3107 2.2200 4.5201 99.52
0. 1250 2.3125 2.2200 4.5028 98. 66
TR 0. 1249 0. 4834 0. 4500 0.9199 97.01 97. 35 1. 06

C4,5-0-Dicaffeoylquinic acid
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0. 1250 0. 4838 0. 4500 0.9137 95.54
0. 1250 0. 4838 0. 4500 0. 9228 97.57
0. 1250 0. 4838 0. 4500 0. 9275 98. 61
0. 1249 0.4834 0. 4500 0.9218 97.43
0. 1250 0. 4838 0. 4500 0. 9245 97.94

W FEMANA 46. 2 pg/mL P T AR WL 4. 000 mL, A 40. 0 pg/mL ARERFLHFR G 0. 475 mL, A SR 44. 6 wg/mL AR A BRI
0.750 mL, ¥ T )5 FAb 8,

Note :4. 000 mL of rutin standard solution (46.2 pg/mL),0.475 mL of luteoloside standard solution (40.0 wg/mL) and 0. 750 mL of 3,5-0-dicaf-
feoylquinic acid standard solution (44.6 wg/mL) were added into the sample solution. Processed after volatilizing to dryness.

2.9 tFmillE FERPERIEIR T ORBREE SRAR R A Ak
WO o G B AERE A, 4522, 37 WUR JF iAW R B U R&k iR C A& i 45 R I 3 MIE 1.2,
At AR 4 2. 17 T gk SR TS
®3 FRFHEREPREBRMABREFSENELER (n=3,mg/s)

Table 3  content determination results of chlorogenic acid and luteoloside(n =3 ,mg/g)

Sources Chlorogenic acid Rutin Luteoloside Dicaffeoylquinic ~ Dicaffeoylquinic Dicaffeoylquinic
(me/g) (me/g) (mg/g) acid(mg/g) acid(mg/g) acid(mg/g)
B 26. 1953 1. 3007 1.4018 0. 2603 18.5011 3. 8601
Ei 29. 7659 1. 8300 1. 7242 0. 2645 19. 4328 3.7522
- E 30. 6836 1. 4609 1. 3470 0. 2789 19. 6548 3.5548
| 20. 1647 1. 0990 1.2108 0. 3026 17.5573 2.3983
[of 19. 6825 1.5011 1. 1658 0. 2208 19.2388 3.7834
7 30. 6064 1.2291 1. 3800 0.2757 19. 0874 3.8832
oM 30. 5461 0. 7540 0. 7300 0. 3203 18.2531 3. 4730
B 23.7079 1.2905 0. 8451 0.3214 17.5782 3.9237
IR 28. 3501 0. 8189 1.2795 0. 2427 9. 7561 2. 1287
W17 I [l 24. 3820 0. 4828 0. 5900 0. 1875 8. 8748 1. 8976
WL E R 27.7797 1.3798 1.2230 0. 2236 13.4194 3.2677
mAU

2 4 6 8§ min

I B&Etm(A) REREMKA(B)# UHPLC BEE
Fig. 1 UHPLC chromatograms of mixed standards ( A) and L. japonica sample (B)
TE 1 SRR ;2 T 53 RRETT 14 SRaEIR A5 SeatIEiie B;6 Swak)ilig C
Note 1 :chlorogenic acid ;2 ;rutin;3 :luteoloside ;4 ;3 ,5-0-dicaffeoylquinic dcid;5:3 ,4-0-dicaffeoylquinic acid ;6 :4,5-0-dicaffeoylquinic acid

3 it AR HRBUNR ] 70% 2.1, AR 56% ] 50% 2.
BE.50% HEE 70% £ B T0% H R4 BGHE A7 0 R R
3.1 REURFIHEER FEE R R IR T0% L EAE A 75 7 B L 4 i
X 2GR T ER R AR R BT AU 4RI, 2010 Rt R AR EH KOOSR SO B ARG
(o 24 3 ) G ARAE TN 4 S R BUR: ) 50% HI B,
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3.2 REhEREER

O3S T HEE-OK | H EE-0. 2% W R IK | 2N -
IK G0, 2% W R /K A ] E A5 1) 37 3 AH 2R Se dk A7
FREEVEML, 25 SR R IR H G -0. 2% W 1R /K #4744
JEVRR , 43 15 P A AU ) 55 e
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2010 Jq H 24 3 ) 2 D R TR 2 AT 43l DA
327 350 nm ARSI i K TS D 114 S5 R W AC
14 330 nm, /T 7E 350 nm Zb AR, 2R
FRTE 350 nm Ab W S(E & 327 nm WYS{H Y 80% £
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20% fihi o H T A HRAE P AR R R A AR R R
FET AR RAT  RE R, TR A EI Y 3D &g L
A RO E 350 nm ABFSA G WL, R AR S
B9 65 350 nm VESMASG IR
3.4 UHPLC 5 HPLC gykt%:
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I DA AT & 1 38 e 5 i LA AT ) A58 o 5 B A
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GAP ZEL AR, /B HAE KBS, DU R A A 4
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