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Simultaneous Determination of Nine Components in Ligustri Lucidi
Fructus from Different Habitats by UPLC-ECD
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Abstract: A method was devoloped for the determination of hydroxytyrosol, protocatechuic acid, tyrosol, salidroside,
verbascoside, specnuezhenide, luteolin, oleuropein and rutin in Ligustri Lucidi Fructus from different habitats by ultra-high
performance liquid chromatography-electrochemical detection (UPLC-ECD). Ligustri Lucidi Fructus powder (0.25 g) was
extracted ultrasonically for 20 min with 10 mL of 80% methanol. The extract was filtered through microporous membrane
of 0.22 pum and then separeted by a Waters ACQUITY UPLC BEH shield RP 18 (2.1 mmx100 mm, 1.7 pm) chromato-
graphic column. Methanol—50 mmol-L ™" potassium citrate solution with gradient elution was employed as the mobile phase.
The flow rate was 0.4 mL-min ', the column temperature was maintained at 45 °C and the injection volume was 1 uL. The
potential of electrochemical detector was set at 450 mV in the first channel and 700 mV in the second channel. The results
showed that the linearity of nine constituents was good in the range of their mass concentration (R*=0.9993). RSD of
precision, repeatability, and stability (12 h) were less than or equal to 2.5%. The average recovery rates were from 97.9% to
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102.2% and the RSD was in the range of 2.4%~4.6%. The method in this study was rapid, simple, sensitive, stable and
reliable. It could be applied for simultaneous determination of nine components in Ligustri Lucidi Fructus, which would

provide a reference for the quality control of Ligustri Lucidi Fructus.

Key words: ultra-high performance liquid chromatography-electrochemical detection(UPLC-ECD); Ligustri Lucidi

Fructus; components; content determination
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1.2 LWHE

1.2.1 FEAAACEE FRECZ 0T F 25 B K 0.25 g, &
20 mL ELZEHETEIH R, JIn 80% HIME 10 mL, %5 %€, FK
&, M7 20 min, % E =, FRE, A 80% HH EEkb
JEURAS B R AR, TR-E 44, 10000 r/min 5.0 5 min, |-
W 0.22 um PERE RS SRR ST

1.2.2 st itk Waters ACQUITY UPLC
BEH shield RP18(2.1 mmx100 mm, 1.7 pm) ; it sl
F: i A S EE, HshAH B 2~ 50 mmol/L #7452
PR -y A IR A 2% vh il (pH 24 2.8 2247, BREEVEN (0~
5 min, 5%A~6.5%A; 5~8 min, 6.5%A~24%A; 8~
21 min, 24%A~32%A) ; Jit i~ 0.4 mL/min; £33 :
45 °C; PEFETE N 1 pLs H SI#FFEARIREE 10 °C; ik
ARSI AT It FL 56—l AE A 450 mV, 5 A
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320. 400 pg-mL™", FRELHEMEE, BSEE. 150 R Bk
BER 5. 10, 20, 40, 60, 80, 100 pg-mL "', 2 | &
WAl 10, 20, 40, 80, 120, 160, 200 pg-mL !, AR
BRI R 2. 4. 8. 16, 24, 32, 40 pg-mL, J5L
ILZEMR R fEE N 1. 2.4, 8. 12, 16, 20 ug'mL™’,
4 °C % .
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Fig.1 Chromatograms of the reference solution(a) and samples(b)
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Fig.2 Optimization of the detection potential of nine
components
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B4R OT B AG I PR (LOD) Al E B R (LOQ) , 4%
W2 1,

232 UEEEEIRE  BURG X SIS, #%
“1.2.27 TN BTSSR 6 IR, 18R4T
YT AR, I8 RSD, SR REme s | R LZSHR | 1%
5 ST R . FBARAENETT . R DT L AR A
MEssEr . P T IS ARAY RSD {EH53 53129 0.28%. 0.96%.
0.53%. 1.3%. 0.68%. 1.4%. 0.92%. 0.86%. 0.63%.
LR, R ORE B R AT

233 FEEEMRE  BE-—HLR L 0TRSO
K 0.25 g, W B FREL 6 4y, B “1.2.17 I | 4b 3, #2
“1.2.27 TR OSSR UERE ST, 10 A ST i
L, IS RSD, #RILpEEE . JFLASIR . WEIE. 415
T BN . S T R | Mo
T E Y RSD H 4391 2 0.63%. 1.4%. 0.84%.
2.2%. 0.79%. 1.9%. 1.1%. 1.3%. 0.55%. Z5R %
B, iz EE R AT

2.3.4 FRErERL KSR T FRERR 0.25 g,
BE“1.2.17T0 RACEE, 72 0, 2. 4. 6, 8, 10, 12 h #%
“1.2.27 TR OGS ERE, 10 S4BT i s T A
JFI1T45 RSD, AL I . 5L LS IR . BRI . 150K
T BEAEHT | AL VT ARBRE | AL
T E AR A RSD {H 43 5120 0.76%. 2.1%. 2.3%.
2.5%. 2.3%. 2.0%. 1.3%. 1.7%. 2.0%. FIHESE
WAE 12 h NEEE .

2.3.5 JAREIRCRIRES RS FRECE 15 =i L ot
FHREAN(S10)0.125 g, W& I A —E &I X FE 5, if
“1.2.17 00 R AR, SEATHIES 6 4, #1227 WU (A
FAFPERE, 10 SR A BT i I TE R, 15T [Tk
R, LRI 2, FILEENE . FLASIR . BEIE. 215
T BESAEREY . R vl L R O
TS AR AE 97.9%~102.2% JLFHIPY, RSD <
4.6%.
24 HRESENE

K5 BB FREL 10 LA [E] = 4 & i 2544 4% 0.25 g,
AR “1.2.17 W0 F ALFR, #92 “1.2.27 1 T (6,335 S5 30RE 43
Br, 25 ULER 3. (PEZGBL)2020 4R R—E PR, 4%
L STHAE S PE P FEe bR ey, HAe Lo i FRES b
& AT T 0.7%(7 mg-g™), BTl 10 HEAE 5
F1, A BT RIS BT 0.7%(7 me-g ), Hid g
5ok S2 ML v PR DT I iR, A 1.556%
(15.56 mg-g ). 10 fiLL viFH, Fr v, iR
T BARAEPETY . AT T R AR R v, PR I
PRSI . ZL0 R . RFBRE IR Z, LA & Ghhx
%o 2L UTF ) BN AR S IR G T2, 4rg T
T BOETT IR 2, (8 L ol A 2SR E I AN
A0 & B e, Fril il i 5 2o ol k¥ 24
RS R B A RE IR P £ vl T 24544
PO T o AN S0 N7 A R SRR (033 - A A I
M52 2z o1 R Y 9 P L2255, BE R WL AN [H] 77
L v AL R 2255, SF TR L sl PR 4

R 9FMEBWREIATRE, JE R B(RY), . e | A R AN E B AR

Table 1 Linear regression equations, coefficients of determination (R?), liner range, LODs and LOQs of nine components

Ew e nl S pry i R LV (pg'mL™) KR (ng-mL™) FE PR (ng-mL™)
FRILE T y=32.419x-0.7463 0.9993 5~100 2.5 8.3
JFILZETR y=22.793x-0.4766 0.9993 1~20 2.1 7.0
[ y=37.852x—0.6447 0.9995 5~100 28 9.3
LR y=10.181x-1.5537 0.9994 5~100 3.8 12.7
BT y=6.095x—2.1708 0.9995 20~400 2.0 6.7
e ot y=1.329x+1.0532 0.9993 20~400 21.2 70.7
RBFA y=3.469x—0.0113 0.9996 2~40 10.1 33.7
i GRRER y=4.103x-0.1065 0.9995 20~400 6.4 21.3
T y=4.019x+7.5408 0.9997 10~200 73 243

2 9 FMEE R IAR R R B HAR R AR AR 22 (n=6)
Table 2 Recoveries of nine components and their relative standard deviations (n=6)

EY FERL 3 (pg) JnAd (ng) M3 (pg) S IR (%) RSD(%)
PR B R 337.7£6.2 300 633.9+14.9 98.7+4.1 42
JFILZE R 57.7£1.1 500 108.8+1.7 102.243.3 33

it 278.1%5.1 300 582.8+9.5 101.6+2.8 2.8
LR 109.9+2.0 100 207.742.1 97.9+2.4 2.5
BT 1203.9422.2 1200 2399.6+42.2 98.8+3.0 3.1
Lo/ icR 994.6x18.2 1000 1977.0+£39.5 98.242.3 2.4
KRB EAF 113.622.1 100 214.3+4.9 100.7+4.6 4.6
LG RURER 300.5£5.5 300 606.0£11.1 101.8+3.2 3.1
T 393.4£7.2 400 790.2+11.8 99.243.5 3.6
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Table 3 Determination of the nine components in Ligustri Lucidi Fructus samples from different habitats

Frit(mgg")

g
P ROtRERE  BULKR MR LRRH O BAANAY  FALOUF ARESHE MOEH T
ST(PUJITNT) 2.07 0.32 1.72 0.76 246 12.39 1.33 13.11 5.95
S2( =) 3.06 0.31 3.22 1.45 5.50 15.56 0.45 3.36 3.67
S3GM bR E) 2.37 0.25 2.71 1.43 8.37 12.65 0.12 1.98 1.24
S4(dbZ ) 2.68 0.32 2.93 1.94 10.52 12.18 0.90 10.60 3.03
SSCHTVL T i) 2.48 0.29 3.59 2.35 10.31 12.99 0.64 9.18 2.54
S6(VLIRHRIM ) 1.48 0.15 1.93 2.34 9.42 8.53 0.26 3.27 0.97
STULHERUE) 238 0.36 3.78 2.18 7.04 14.03 0.53 5.75 223
S8(BRPH NG ) 1.17 0.36 0.57 1.58 10.02 12.30 1.36 12.62 5.41
SO(BEPE RS ) 1.58 0.17 1.54 221 10.26 10.73 0.49 1.37 1.24
SI0CH M BEr) 2.67 0.46 220 0.87 9.61 7.87 0.90 2.38 3.11
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Fig.3 Chromatograms of DAD detector(a) and ECD
detector(b)
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