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Quantitative Analysis of Multi-components in Ligustri Lucidi
Fructus with Single Marker Method
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[ Abstract ] Objective: To establish a quantitative analysis of multi-components by single marker
(QAMS) method and realize quality control of Ligustri Lucidi Fructus. Method: HPLC method was used in this
paper for determining the contents of specnuezhenide, nuezhenoside, oleuropein, salidroside and oleonuezhenide.
With specnuezhenide as a reference, the relative correction factors (f; ) of other four constituents were used as a
quantitative parameter and the values of relative retention time (y, /) were used as a qualitative parameter. Result:;
All five components were well separated. The results of system suitability test and methodology met the requirement
of content determination. All the calibration curves showed good linearity in corresponding concentration ranges,
with the correlation coefficients = 0. 999 5. The recoveries of these target compounds were in the range of 96. 8% -
105.0% (RSD < 3% ). RSD of f, and vy, were respectively less than 5% and 2% within the determination
range. The results calculated with the proposed single marker method were consistent with those obtained by the
external standard method, showing no significant differences between these two methods. Conclusion: The
proposed QAMS method was proven to be operable and rapid with reliable results, which can be used for quality
control of Ligustri Lucidi Fructus with multi-target ingredients.
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SE L SCHRBIT 8 R L 0T A A 20 R A R s Tk No. " it No. 5
W2 R 2t . B e R A A PO S R 1 Wit 140312 1 Hi T, 130906
SBET T TEBR BB A 2R E T R s A 2 B[ 140301 12 Wit 140508
PRIFFINA, $0F 25 446, BRI & bbb, B g 3 P il 131220 13 Wit 140412
5111730 (A (T - I R N R R I A R 4 il 140420 14 R[4 140301
PEST . H R, 0T B R R R T v, 3R 5 WH 140520 IS 131220
JZ 434 (TLC) 5 25 A €33 25 (HPLC) “*% 6 WM 140218 16 Pl 140420
“— W £ PF” ( quantitative analysis of multi- 7 Wit 140508 17 T B 140118
components by single-marker, QAMS) ¥ & % I i FH 8 Wi 130906 18 TR 140524
TP 2ih Z A0 B e ok WA 9 T 140301 19 TE 140301
KT vl F 1 & 8 k5 o 6 R LT M A 10 2 140515 20 % 140515

QAMS Jit i % 1 J7 % o

AR S 6 4038 1 8 57 HPLC [ B 00 52 2 045 ik il
KMAFRE S AN & | ITE, R i H S
HEH , AR IBCH A 4 4> 73 5 5 2 gT I Z 18] B AR X% IE
KT () VBN E = S50, IR et HoAh 41 5 5 R &
DU AR X DR B I ] Cy, ) AR O 2 1 2 H0E 35
W, 737 1 GE R F QAMS 3, LU SR AT QAMS 32 X
2 UTF Z2 AR AR A3 B A o 14 S B AR Al
1

U3000 7! /5 2% W AH @ 3 {X ( Thermo Fisher
Scientific, USA) , it /5 WPS-3000TRS [ 3 iJF ¥ 5,
TCC-3000 #F & #§, DAD-3000RSDAD # M £% F
Chromeleon 7. 20 T.4E 4 ( Dionex, USA) ;1260 #U =
RORAH (3% X, T A 1260 A1s 1 3l 7 F £% , 1260TCC
& 46, 1260DAD £ | #% 1 OpenLab T 1E ¥k
(Agilent, USA ) ; 2695 ) 5 % i 4 €2 % 7 55 , e 3
e2695 73 B R 45, 2489 UV/Visible Detector £ I #§
Fl Empower T.{E ¥k ( Waters, USA )

G T Al R 43 T 4, Al v K (e ey ey 4 A
ABRAT) o ARG i H (45 111918-201001)
R g (4165 MUST-14040402) J2 21 5 K4 (#E 5
110818-201206) 4l FE ¥ > 98.5% , Mg A v & 5 24
sn K62 S BT 5 ¢ 5 BEOHE 5 17 (41t %5 GR-133-131122) A0
oleonuezhenide (it 5 112693-21-7) 1 R IH — 1k 4li J&
¥ >98.5% , 4 H g st A FRA A

2 DU a2 T v B 24 DR B i 1) 04 R il
AR Y I R R B Y % v1 Ligustrum lucidum
(T R S e it o LR 1T (P 1 ~ 10 SR
a, 11 ~20 Sl i) o
2 HEEER
2.1 X I R A

.74 -

I3 AL S R A 2 DU

B i MRS 25 3 A1 oleonuezhenide X HR 5 245 10
mg KB FRE , T 10 mL S, LA 10% C K3 i’
VERRIT A IR 1 g LA X R B A,
2.2 MBS TR R (3T 50
Hifi) 2 0.5 g, K% Froe , & IR b b, ok % A
60% £ P W 50 mL, BRI &L, #0345 min,
WOV FEFR E B, FH 60% 2 T V6 00D 12 0ok 2k Tt i
$E5), 3 0.45 pwm JEAR, RIASHERC S A R

2.3 3% Kromasil C 6% (4.6 mm x 200
mm, 5 um) . GBIAHZNE(A)-0. 1% BEFR/K (B) %
WL BB Ve (0 ~2 min, 5% A;2 ~30 min,5% ~
31% A;30 ~31 min,31% ~5% A;31 ~40 min,5%
A),H 1.0 mL min "' & 9 J% K 230 nm, #3530
C, 3 10 pl,
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Fig.1 HPLC chromatograms of Ligustri Lucidi Fructus

2.5.2 bR g R 2R MEV g3 ) W IO B g i
FWOE TR — 10 mL ST RO BT & 7 A
VA TP B2 ) TR A5 T O VA T o R OGO R AR
WH L H R 1.996 ~ 199.6 mg - L', % i
0.984 ~98.4 mg-L ™' 454 0i{f 10 ~1 000 mg-L ™",
M H 1.9 ~190 mg°L’1 , oleonuezhenidel. 975 ~
197.5 mg-L™" o g @7 (3% S 2R E 47 40 BT, LA Xt
Gt 8 AR e B oxo K e T R A £ M I Ak B
WA %, 15 B 2055 KA 2 0T VR Lo 0T RO
F N oleonuezhenide (1) U4 T A -5 ¥k B 1 AR vfE b £, L
2, HURFDL,S BRI 7R AR N A LA ] A 2k
KRR I LMEME N 10 8 a2 B L DAfE e L
3 s A R, 25 SR LR 2,

K2 ZAFHSHASREHL KETE . EERRENR

Table 2  Standards’ calibration curves, linear ranges, LOD and

LOQ of 5 contents in Ligustri Lucidi Fructus

Wiy bRk LMEVWE /ng LOD /ng LOQ /ng
25 KA Y=0.0850X 19.96 ~1 996 4 1
L Y=0.131 0X 9.84 ~984 1 3
4 T Y=0.121 0X 100 ~10 000 1 3
RO v Y =0.151 0X 19 ~ 1 900 2 6

2 6

Y=0.1190X 19.75~1 975
Her¥4°50.999 5,

oleonuezhenid

2.5.3 WimE EEMEMRE R 6 vk
FRITR 5 0T R I WO 2 R A 6 W3, DA (0 3 U T
UG S e 9 RSD, 45 R Rty <2%
B[] — 3t 25 M R 6 1 AEEARE , i 4 itk
i W, LM R T AL R R L T AR v
WG 51 M oleonuezhenid 1) 5T £ 43 803 5 1. 76,
0.50,45.6,10.31,10. 11 mg-g~' ,RSD %351 <3% .
B 1y Lot 7 Al W, 4 B T 0,36,

12,18 ,24 h KR40 L0 50K B L 0T R 0T H
WML % 1 S oleonuezhenid (A i 06 W Ti FHL Y RSD 43
WA 1.8% ,2.1% ,0.6% ,0.9% ,0.8% .

g5 RRWARTE e R 47, v B MR ki
i MRTE 24 h NAROE AP O e 2K,
2.5.4  finkeEAakEe BE 1 i AR
50 mg, KE B MRAE AT 6 Oy, MKUOKE B B AL R
& UTH R L 0T MO LA oleonuezhenid
Xof R gt V5 VO, 4 PRt Ot Y TR v A i A, T
FE IR WA N ARE L6 (] e 4 R AR 3 i
T 8 T ) A R B R, I R AT R
K 2 vUH R Lo vl BT H AL oleonuezhenid
R AN~ o5 N £ M 118 N ol LR S BN ) A s
oleonuezhenid 1 hI A& [B] W =R 4 B K 99.7% ,
100.6% , 105% , 96.8% , 101.9% , RSD /43 % K
2.8% ,2.8% ,0.9% ,2.1% ,3.0% .
2.5.5 RS mEIRE  ARYE 2015 AER TP E 2
ML) — 3 i AH G BESR, DL FR IS MR B BRI T
BE AR, X 35 SR AT & G N v IR
2.6 QAMS ¥ i 5 S ORI
2.6.1 ESH SRHIHIAEbR Mt 2 i , 7 IR
2.4.1 TN M5B, GE 345 0 R Lo oT R AE X
KER -, IO EAE R f Lo

7] — A #% AN [R) 3% A B 8 T 45 SR 0 R 4% 4
f WEE R, RSD 76 0.2% ~0.9%

XoF ] — 8, 3 AT AN ) 5 280 A 00 R G S i 2
R oR, & WA .0 EXEERL, RSD 1
0.6% ~2.4%

T B A M BRI R, NG AL £ 1%
B B4y f. 0 RSD 7E 0.4% ~1.8% , W R 5838 i
70 [ P R B L) AR A X f, T B R

BRI 4 B AE 25,30,35,40 °C 0 4% 143 1Y
L BN BREEERL ,RSD £ 0.1% ~1.0%

HEEF AR AL £ 0. 05 mL min "B 45 41 43 A9 A
XA E K, 45 R R, &5y f,  EEPER 4P, RSD
0.2% ~1.5% ,

GAS AR RIUT W £, 53 AR 40 5 R,
L UTH WS #F H  oleonuezhenide A X RE Lo ol
B IE R F 4 91 & 1.448,0.924,0.809, 1.018;
RSD <2% 45 & & il g 2ok, Wk 3,
2.6.2 EVESE M 2.4.2 W FOTE, S
I 153 A 2R G Ak I P G S €8 3 S5 4 T A A X R
FRIEIE], DL 4 A5 WK, J7 38 PR B0 , 21 5
KA, i 1, B 1, oleonuezhenide #H % T 4% &
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Table 3  Relative correction fractors determined under different

chromatography conditions

ES AR Luidr M oleonuezhenide
1A K20-1  1.446 0.927 0. 809 1.023
K202 1.452  0.915 0.811 1.022
K-20-3 1.448  0.912  0.814 1.025
H-20 1.448  0.905 0.815 1.021
D-20 1.449  0.926  0.817 1.015
K-25 1. 443 0.914  0.815 1.018
(& Dionex  1.446  0.927  0.809 1.023
Waters  1.510  0.944  0.821 1.018
Agilent  1.455 0.930  0.810 1. 030
B B 31% 1.446  0.927  0.809 1.023
30% 1.448  0.910  0.808 0.993
32% 1.438  0.910  0.799 1.027
HEE(C) 25 1.452  0.926  0.810 1. 006
30 1.446  0.927  0.809 1.023
35 1.445 0.930  0.808 1.029
40 1.447  0.941 0.810 1.028
Wik 0.95 1.449  0.926  0.810 1.005
1 1.446  0.927  0.809 1.023
1.05 1.427  0.930  0.793 0.994

TE 3% AT 1 W] - K-20-1, 03B A4 Kromasil C g (4.6 mm x 200
mm, 5 pm) ; K202, 3 B Kromasil Cjg (4.6 mm x 200 mm, 5
pwm) ;K203 , iR Kromasil Cq (4.6 mm x 200 mm, 5 pm) ; H-
20, IR Hedera ODS2(4. 6 mm x200 mm, 5 pm) ;K25 3 HH
# Kromasil Cg (4.6 mm x250 mm, 5 pm) ;D-20, Dikma Technologies
Diamonsil (4.6 mm x 200 mm, 5 wm). Vi & %7 Jy mL - min~",
F 4,

Iy, MK K 0.448,0.976,1.185,1. 351 ; RSD
3.6% ,0.2% ,0.2% ,0.9% , A] J T {5, % i A 2L
Ll
2.6.3 FEEIE  DAESIRMT R e R L
MRE o LD B B D AR 2 0TI R 6 19y,
S L DU A 4 AN T I B3 1 £ 5 0 5 DL AT
HMPRIETT B R T A Y & i, B LA S A AR IE
i34 R 2 5 & i S0 B IE QAMS 32 1
B ) B SR FH AP i 31330 3 a1 DUAE X i 22 97
2RI, R 5. AR WOR 2 Ryt
TREA BEELES X W2 (D) ¥ <2% , R
IR Sy AR BRI AE
3 it
3.1 AHXTRCIE AT EEPE R bR o il 4R
- 76 -

R4 FEGEMETHENASRIE R E B E
Table 4 Relative retention value determined under different

chromatography conditions

B % A5RT Loily M oleonuezhenide
A K-20-1  0.448 0.976 1.183 1.352
K202  0.453 0. 976 1.185 1.374
K203  0.451 0.978 1.185 1.347
H-20 0.478 0.973 1. 185 1.328
D-20 0.472 0. 980 1.183 1.332
K-25 0. 480 0.972 1.185 1. 330
& Dionex  0.448 0.976 1.183 1.352
Agilent  0.422 0.976 1.192 1.371
Waters 0. 443 0.977 1.182 1.355
BhBEE A 30% 0.436 0.977 1.185 1. 360
31% 0. 448 0. 976 1.183 1.352
32% 0. 448 0. 976 1.184 1.351
WEF(C) 25 0. 453 0.977 1.183 1. 346
30 0. 448 0.976 1.183 1.352
35 0. 433 0. 976 1.185 1.363
40 0. 424 0. 976 1.185 1.371
bk 0.95 0. 449 0.975 1. 185 1.351
1 0. 448 0. 976 1.183 1.352
1.05 0.438 0.977 1.184 1.359

AR, LA AR B8 PR 6 2% 1R T R AT 0, >R T A
XA B IF AL LA, B m X [my x A /A TR S
[ U5, SR AR A R AT 4525 25 0F T 09 £, AP S (E AR
AL IR f, SR T R AN A R A
SE LG IMRI R QAMS YRS T i A5 R R,
FARFEAED E R ZETLE N o
3.2 HXF AR B A E LR T AT ME QAMS JETE
S R R ) AR O A I P AR R, T E
JIAT A5 D 2L B4 068 R A, 5o 2 308 810 0] o 3ok 4 ol
Y i e EA T E AL BRI, rp 2 o A, (B3 I
BR A I By (5 3% W b, 3 A7 7 224> oAl (535 0, IR itk
X AR (2 i 0 4 T 8 A 7 2 VA I S T
ARSCHOEE T AR A0 A R AR g AL B i
JEE 17 38 A I S R, R P DR B I 1) 22 A O B I ]
FU KRR R B I T 0 15 00 4 53 €5 5 e A € 33 5T B
SESLIERAPEDE B o 45 2R s, RH O O B I ) A9 35 3
TEAN[R) 25T AN B S, DR P A X £ B Ik 1] o
LT, AR SCHE S, T — A ER R R
B AT AR S B B 2 0T AR R R R 2R R Y
QAMS & 5 J5 vk , O $ i 2 0T ot B 4% i B A 1 7K
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RS SMREM QAMS HEMEX I FH S MBS RESH

Table 5 Comparison of QAMS method and external standard method for determining components of Ligustri Lucidi Fructus

FeAr BT 21:%35?2"1‘/mg-g’1 Da j(lﬂﬁ/mg'g’] Da Tﬂ*ﬁ%ﬁ/mg-g’l e oleonuezhenide/mg'g’1 Du
S, Div/% 1/ % 1/ % /%
/mgeg”t bk QAMS SMREE S QAMS SMREE QAMS SR QAMS
1 50. 66 1.32 1.34 0. 60 0. 64 0. 64 0.02 9.73 9.82 0.46 11.43 11.45 0. 06
2 46.51 2.38 2.42 0.96 0. 68 0. 68 0.02 10. 26 10. 36 0.49 10. 72 10. 73 0.05
3 56.75 1.94 1.98 0.91 0. 63 0. 63 0.02 9.80 9.89 0.45 12.59 12. 60 0. 06
4 45.79 1.73 1.76 0. 89 0.71 0.71 0.02 11.05 11.15 0.53 10. 54 10. 55 0.06
5 47.01 1. 60 1.63 0.93 0.73 0.73 0.02 8. 85 8.94 0.52 10. 44 10. 45 0. 06
6 42.09 1.36 1.38 0.73 0.36 0.36 0.01 7.37 7.44 0.40 9.61 9.62 0.05
7 51.78 1.83 1.87 0.91 0.54 0.54 0.02 10. 12 10. 22 0.54 11.65 11. 66 0.06
8 46.95 1.63 1. 66 0. 81 0.41 0. 41 0.02 7.84 7.92 0.41 10. 90 10. 91 0. 06
9 45.96 1.82 1.85 0.93 0.53 0.53 0.02 10. 36 10. 46 0.51 10. 19 10. 20 0.05
10 50. 65 1.55 1.58 0. 50 0.57 0.57 0. 04 9.22 9.31 0.90 11.97 11.98 0.10
11 20. 88 3.82 3. 88 0. 84 - - 0.58 0.59 0.49 1.85 1.85 0. 06
12 22.01 3.98 4.05 0. 89 - - 0.55 0.55 0.48 1.93 1.93 0. 06
13 20. 35 3.74 3.80 0. 86 - - 0.55 0.55 0.50 1.78 1.78 0. 06
14 20. 36 3.70 3.76 0. 85 - - 0.51 0.51 0.46 1.79 1.79 0. 06
15 21.28 3.81 3. 88 0. 86 - - 0.55 0.56 0.48 1.83 1. 84 0. 06
16 19.98 3.80 3.86 0.87 - - 0.55 0.55 0.48 1.67 1. 67 0. 06
17 20. 16 3.73 3.79 0.87 - - 0.54 0.55 0.47 1.82 1.82 0.06
18 20. 84 3.67 3.73 0. 85 - - 0.56 0.57 0.46 1. 87 1.87 0. 06
19 21.24 3.78 3.84 0.87 - - 0.61 0.62 0.53 1.98 1.98 0.07
20 18. 81 3.67 3.73 1.72 - - 0.50 0.50 0.96 1.57 1.57 0.12
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