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specnuezhenide, acteoside, oleuropein, and G13 in plasma, and the differences in pharmacokinetic profiles of

- 2012 -

five different concoctions of Ligustri Lucidi Fructus, wine Ligustri Lucidi Fructus, vinegar Ligustri Lucidi Fructus,
salt Ligustri Lucidi Fructus and steamed Ligustri Lucidi Fructus in vivo of rats were investigated. Methods; SPF —
grade male SD rats were randomly divided into 6 groups, and were given 4.2 g - kg ™' of aqueous extracts of differ-
ent concoctions of Ligustri Lucidi Fructus by gavage (for the amount of raw drug) , and the plasma samples were
methanol — precipitated proteins with geniposide as the internal standard, and the plasma samples were used to de-
termine salidroside, methyloleoside, specnuezhenide, acteoside, oleuropein, and G13 in the plasma of the rats in
the different time points by using the negative — ion SIM mode of UPLC — MS/MS. Kinetica 5. 1 software was used
to calculate the pharmacokinetic parameters, and GraphPad Prism 8. 4. 0 software was used to analyze the data.
Results: The mass concentrations of salidroside, methyloleoside, specnuezhenide, acteoside and oleuropein were in
the range of 2. 00 —1 385 ng - mL.™', and the mass concentration of G13 was in the range of 1. 30 =650 ng + mL ™",
with good linearity, the relative standard deviations of the precision were all less than 10% , the recoveries of the ex-
tracts were all in the range of 85% —105% , and the matrix effect and stability were in accordance with the require-

ments of biological samples. The results of pharmacokinetic study showed that the AUC MRT, ,, ¢,,, and C,,

0-

of acteoside were significantly higher in wine Ligustri Lucidi Fructus (P <0.01) compared to raw Ligustri Lucidi

Fructus, which was 751.36 ng + mL™" + h, 5.87 h, 377.82 h, and 38. 11 ng - mL ™", respectively. C,. ., AUC, . ,

max

and ¢,,, were significantly higher (P <0.01) for specnuezhenide and G13 in salt Ligustri Lucidi Fructus compared to

raw Ligustri Lucidi Fructus, with C, . of specnuezhenide and G13 in salt Ligustri Lucidi Fructus were 66.45 ng -

mL ™" and 204.27 ng - mL ™", respectively. The AUC,_, were 342.69 ng - mL ™" and 423.44 ng - mL~' - h, and
t,,, were 101. 64 h and 15.98 h, respectively. Compared to raw Ligustri Lucidi Fructus, the C, . of oleuropein was
significantly higher (P <0.05) in vinegar Ligustri Lucidi Fructus, wine Ligustri Lucidi Fructus, and steamed Ligus-
tri Lucidi Fructus with 66. 81 ng - mL ™", 68.00 ng + mL ™", and 66.38 ng + mL ", respectively. The AUC,_,, of sali-

droside and methyloleoside was the highest in vinegar Ligustri Lucidi Fructus, which was 5 782.74 ng - mL™" and
545.26 ng - mL.™" - h, respectively. Conclusion: This study reveals the changing law of the six active ingredients in
different artillery products of Ligustri Lucidi Fructus in vivo and their different characteristics, which provides a basis for
the clinical application of different artillery products of Ligustri Lucidi Fructus.

Keywords: Ligustri Lucidi Fructus; salidroside; methyloleoside; specnuezhenide; acteoside; oleuropein; G13;

process; UPLC — MS/MS; pharmacokinetics; clinical applications
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Fig. 1 Chromatograms of each component to be measured in rat plasma

b. 2524 J5 K B 3% (rat plasma after administration )
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Tab.1 Regression equation, correlation coefficient (r), linear range, limit of detection and

limit of quantification of the component to be measured

% 1) 5 E LOD/ LOQ/
(component) (regression equation ) (quantitative range)/ (ng - mL~") (ng-mL™") (ng-mL7")

215K (salidroside) Y=3.992 x107#X +4.100 x 10 2.101 ~1 050 0.998 7 0.630 3 2.101
AR — 11 - FIiE (methyloleoside ) Y=1.314x10 X -6.300 x 10 ~ 2.001 ~1 000 0.999 0 0. 600 3 2.001
iz 514 (specnuezhenide ) Y=2.641 x10 73X +8.860 x 10~ 2.019 ~1 010 0.998 7 0.605 7 2.019
T AT (acteoside) Y=9.334 x10"*X +7.130 x 10~ 2.770 ~1 385 0.995 3 0.8310 2.770
WA (oleuropein ) Y=2.942 x10 73X +7.470 x10~ 2.440 ~1 220 0.998 0 0.732 0 2. 440
51 G13(G13) Y=1.010 x 10 ™*X +4.400 x 10 ™ 1.300 ~650. 1 0.998 5 0.39 0 1.300
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Tab. 2 Extraction recovery and matrix effect of the characteristic components of different concoctions of Ligustri Lucidi Fructus

Chin J Pharm Anal 2024, 44(12)

Ay R FE TN ( matrix effect) RIS (extraction recovery)
(component ) (concentration)/(ng - mL™") (mean = SD) /% RSD/% (mean = SD) /% RSD/%

215 K F (salidroside ) 525.2 94.4 £2.6 2.8 97.7+2.4 2.5
42.02 100.8 1.8 1.8 93.4+2.6 2.8

4.202 98.0+1.2 1.2 98.10 £2.219 2.3

AR — 11 — FE ( methyloleoside) 500. 3 95.1+2.9 3.0 95.98 £3.071 3.2
40. 02 93.6 £2.0 2.1 96.45 +2.832 2.9

4. 002 99.1+2.0 2.0 100. 1 £1. 637 1.6

54z v (specnuezhenide) 504. 8 98.2+1.9 1.9 87.13 £2.182 2.5
40. 39 96.3 +1.7 1.7 94.93 £2.615 2.8

4.039 95.8 £3.1 3.3 93. 16 +2. 466 2.6

B AT (acteoside ) 692. 6 99.8 +3.0 3.0 97.86 £4.032 4.1
55.41 99.5+3.0 3.1 95.64 £3.707 3.9

5.541 100. 8 +£2.6 2.6 100.2 £2.9 2.9

M 35 (oleuropein ) 610. 1 98.7 £3.3 3.3 98.3+3.3 3.4
48. 80 102.3 £3.7 3.7 99.2 +3.4 3.5

4. 880 102.2 £3.5 3.4 96.0+3.0 3.1

ZyitF G13(G13) 325.0 96.7 £3.5 3.7 98.2+2.0 2.0
26. 00 92.6 £1.9 2.0 98.8+2.9 3.0

2. 600 99.9 +2.2 2.2 93.3+3.3 3.6

£3 TOFARMEERFERSEARRFGTHREN

Tab. 3 Stability of the characteristic components of different concoctions of Ligustri Lucidi Fructus under different conditions

N (short —term stability) (freeze — thaw stability) (long — term stability)
e <mm§§im“/ e T IE
(component) (ng - mL™") ( detecte(i ) zeén +SD/ Rsb/ ( delecteti ) zean +SD/ RSb/ ( detecte(i ) zeaAn +SD/ RSby
(ng - mL~") v (ng - mL™") v (ng - mL™") v
215 KF (salidroside ) 525.2 518.1+7.980 1.5 514.6 £17.28 3.4 527.4+£0.722 6 0.13
42.02 40. 87 +1. 486 3.6 42.16 £1.324 3.1 42.48 +1.371 3.2
4.202 4. 158 +0.093 40 2.2 4.316 £0.092 35 2.1 4.152 £0.075 36 1.8
AR - 11 - HIfg 500. 3 497.1 +14.07 2.8 510.0 +6.079 1.2 503.7 +£9. 630 1.9
(methyloleoside ) 40. 02 42.07 £1.491 3.5 40.52 £0.434 3 1.1 41.20 +2.822 6.8
4.002 4. 184 £0.358 0 8.6 4.050 £0.052 33 1.3 4.000 +0.052 638 1.3
Fitr y11F (specnuezhenide ) 504. 8 505.8 +7. 121 1.4 508. 8 +6.420 1.3 500.9 +4. 167 0.83
40.39 41.00 £1.929 4.7 40.92 £0.508 6 1.2 41.64 £0.636 7 1.5
4.039 4.027 £0.112 2 2.8 4.063 £0.087 75 2.2 4.027 £0.054 16 1.3
EE BT (acteoside ) 692.6 691.7 £2.872 0.41 671.0 £20.90 3.1 667.7 +9. 858 1.5
55.41 52.46 +2.208 4.2 54.46 +0.477 1 0.88 55.50 +0. 848 9 1.5
5.541 5.523+0.250 6 4.5 5.315+0.113 8 2.1 5.386 +0.112 8 2.1
M5 (oleuropein ) 610. 1 614.1 +£7.790 1.3 609. 4 +6. 875 1.1 608.6 +3.190 0.52
48. 80 47.68 +0. 665 4 1.4 48.51 £3.149 6.5 47.14 +1. 148 2.4
4. 880 4.686 +0. 138 5 3.0 4.610 £0.270 0 5.9 4.768 £0. 155 5 3.3
it G13(G13) 325.0 324.6 +19.26 5.9 322.5 +23.61 7.3 318. 1 £21.55 6.8
26.00 25.45+0.747 3 2.9 27.13 £0.422 7 1.6 26.21 +1.569 6.0
2. 600 2.687 £0.117 2 4.4 2.449 +0.124 5 5.1 2.545 +0.064 72 2.5
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—— A 7& 4z y1-F(wine Ligustri Lucidi Fructus)
—o— $h &4z y1-f(salt Ligustri Lucidi Fructus)
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1 600

1200

800

C/(ng-mL™")
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Fig.2 Mean blood concentration — time curve of salidroside in rats
after gavage of extracts of different concoctions of Ligustri Lucidi

Fructus
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Fig.3 Mean blood concentration — time curve of methyloleoside in

rats after gavage of extracts of different concoctions of Ligustri Lucidi

Fructus
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Fig. 4 Mean blood concentration — time curve of specnuezhenide in
rats after gavage of extracts of different concoctions of Ligustri Lucidi

Fructus
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Fig. 5 Mean blood concentration — time curve of acteoside in rats af-
ter gavage of extracts of different concoctions of Ligustri Lucidi

Fructus
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Fig. 6 Mean blood concentration —time curve of oleuropein in rats af-

ter gavage of extracts of different concoctions of Ligustri Lucidi Fructus
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Tab.4 Pharmacogenetic parameters of salidroside in rats after gavage of extracts of different concoctions of

Ligustri Lucidi Fructus

Fig.7 Mean blood concentration — time curve of G13 in rats after

gavage of extracts of different concoctions of Ligustri Lucidi Fructus

KR AUC,_,/ AUC, ./ MRT, ,/ t! T/ CL, ¢/ Co/
(designation ) (ng - mL~" - h) (ng-mL~" +h) h h h (L-h™YH (ng - mL™")
31 7( Ligustri

UL (Ligusti 4219.87+207.28  4228.33+28.74  3.48+0.05 3.02£0.07 0.75£0.00  277.38+15.01 109102 =45.9
Lucidi Fructus)

4 BT (vine
REARLC T (vinegar S772.03 £458.95" 578274 +463.41" 3552010 3.14£0.22  0.83%0.12  237.15+16.81 135057 £92. 60"
Ligustri Lucidi Fructus)
A BT (wi
AL T (wine 4213.89£413.997  4218.15+415.30'  3.36+0.23  2.50+0.11" 0.83:0.12  315.95+30.84' 1340.72 +154 64"
Ligustri Lucidi Fructus)
AT (salt
“’f""‘#”‘%( - 4079.34 £482.26"  4086.49 +485.08" 3.29+0.20 2.400.11" 0.79+0.09  333.41 +38.40 1216.44 £72.25
Ligustri Lucidi Fructus)
AT (steamed :
HARLIUT (steame 4593.34 £640. 739 4601 14643429 3.50+0.27  2.68+0.19"% 0.83+0.12 30287 +42.49° 1 435.10 £26. 54"

Ligustri Lucidi Fructus)

7 (note) ; 542 & FL %8 ( compared with raw products) ,a. (P <0.05) ,b. (P <0.01) ; 5 7€ i L% ( compared with vinegar steamed products ) ,
c. (P<0.05),d (P<0.01) ;52% 5 H4 (compared with wine steamed products) ,e. (P <0.05) ,f. (P <0.01) ; 53 7% i L% ( compared with salt

steamed products) ,g. (P <0.05) ,h. (P <0.01)

x5 AREBXAFAREHRREREREAERT -11 - FEEAKSH

Tab.5 Pharmacogenetic parameters of methyloleoside in rats after gavage of extracts of different concoctions of

Ligustri Lucidi Fructus

HR AUG,_,/ AUG, ../ MRT, _,/ b/ T’ CL, ¢/ Con
(designation ) (ng -mL~! - h) (ng-mL~! - h) h h h (L-h7h) (ng - mL7!)
i F( Ligustri
LT (Ligusti 413. 83 +26. 69 421,94 £29.99 2.42+0.35 7.060.86 0.75+0.00 2830.62+199.96 326,04 14.06
Lucidi Fructus)
U2 7 T (vineg
RIS (vinegar 540. 53 +17. 40" 545.26 £19. 14"  2.65+0.14 4.89:0.50 0.79+0.09  638.53 £22.36"  288.46 +10. 66"
Ligustri Lucidi Fructus)
P4 BT (wine
AT (vine 428.58 +21. 76" 439.11+29.280  3.05+0.35° 6.32+1.77 0.71+0.09  789.79 +52.60"  278.53 +8.43"
Ligustri Lucidi Fructus)
o4 i (salt
m_“"#"%(? 412.85 +18.47¢ 417.90 +21. 88¢ 2.50+0.29° 4.74+1.19 0.75+0.00 856.41 £44.59™  366.93 +11. 78"
Ligustri Lucidi Fructus)
TR VTT (steamed 369.51 +18.44%% 37150 £19.64°% 211 0,22 4.20£1.55° 0.50 £0,00"™ 793.94 £42. 21"  269.70 6. 90"

Ligustri Lucidi Fructus)

71 (note) ; [7] 3 4 (same as Tab. 4)

%

R S
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x6 AREBXIFAREHREREEHLXITEARSHY

Tab. 6 Pharmacogenetic parameters of specnuezhenide in rats after gavage of extracts of different concoctions of

Ligustri Lucidi Fructus

PR AUC,_,/ AUC, ../ MRT,_,/ 1,/ T,/ CL,p/ Cou/
(designation ) (ng-mL™'+h) (ng-mL7'-h) h h h (L-h™") (ng - mL™")
i~ ( Ligustri
L 1gustn . +0. . + 10. . +U. . +4. . +U. . + . . +J.

LT (Ligu 103.57 +8.94 119.80 £16.78  5.08 =0.9 11.35+4.77  0.79+0.09 109 757.40 +17 860.51  40.53 +3.56

Lucidi Fructus)

ot b . .

Eﬁ#*ﬂ_v‘“eg‘“ 127.67 £11.68" 14734 +32.74  4.66 +0.44 8.58+8.73  0.75+0.00 83 718.67+14955.38"  72.98 +1.69"

Ligustri Lucidi Fructus)

AR LCITS (wine 118.41 +4.75  133.86+8.94  4.48+0.15 0.80+8.77  0.75+0.00  81218.03+5223.05°  77.21 +1.68

Ligustri Lucidi Fructus)

R4 T T (sal : : :

! “E"#J‘%(? ! 117.77 £9.75 342. 69 +74. 95" 4.86 +0.30 101.64 £35.39"" 0.75+0.00 38 924.94 +10 469. 99" 66.45 +4. 14"

Ligustri Lucidi Fructus)

TE 754 VT (steamed

SRS S AT 92.24 +7.52% 96,15 +6.50"  2.66+0.27""  3.15+0.20"  0.75+0.00 114 294.60 +7 309.99™  80.50 +5. 25"
Ligustri Lucidi Fructus)

¥ (note) : [] 3 4 (same as Tab. 4)

x7 AREBXIFAREHRRNREEGHEETARSE
Tab.7 Pharmacogenetic parameters of acteoside in rats after gavage of extracts of different concoctions of

Ligustri Lucidi Fructus

KRk AUC,_,,/ AUC,_../ MRT,_,/ 1o/ T,/ CL, ¢/ C,./
(designation) (ng-mL™'+h) (ng-mL7"'-h) h h h (L-h™YH) (ng - mL™")
i F( Ligustri
ﬁ’??( gustri 77.32 £6.98 95.87 £17.23  5.13+0.33  15.96 +4.65 0.75+0.00 1549. 14 +277.38 35.23 £1.90
Lucidi Fructus)
2L 3 (v
E‘?Z“#*?(_V"‘,egar 73.26 +3.95 125.50+31.52  5.80+0.21° 32.74+17.00  0.71+0.09 3963.52+1085.76 3112 +0.62"
Ligustri Lucidi Fructus)
WL 0T T (wi
HARLCITS (vine 69.90 5. 16 751.36 £501. 36" 5.87+0.30" 377.82+266.59" 0.71+0.09 3266.75+3792.24  38.11 +2,31"
Ligustri Lucidi Fructus)
A T (sall
o ﬁ,’ %(_S . 67.54 £6.26 158.27 £66.50"  5.80£0.30°  56.63 £35.65"  0.58+£0.24 5054.25+2 678.32 28.12 £1. 05"
Ligustri Lucidi Fructus)
A T (steamed
HARLCITS (steame 63.01 £3.54"  104.78+70.53'  5.90+0.35" 23.48+35.88'  0.58+0.12 8951.94+3 015.66"* 30.94 +0, 48"

Ligustri Lucidi Fructus)
3 (note) : [F]5% 4 (same as Tab. 4)

*8 XREBLZIFARMHRRERNEEEHEETARSH
Tab.8 Pharmacogenetic parameters of oleuropein in rats after gavage of extracts of different concoctions of

Ligustri Lucidi Fructus

HFR AUG,_,/ AUCy_,./ MRT,_,/ ty/ T,/ CL, ¢/ Crn”
(designation ) (ng - mL~" - h) (ng -mL~' - h) h h h (L-h™Y) (ng - mL™")
0 F( Ligustri
FIUF ( Ligusti 120. 66 +20. 50 15177 +22.45  6.78+0.33  11.62+2.05 0.7540.00 14993.122 192.88  56.91 +4.04
Lucidi Fructus)
#2 1 (vine,
FRAR LT (vinegar 132.73 +23.56 181.58 £50.05  6.18+0.54  16.10=6.01 0.75+0.00 10794.40+2760.84  66.81 +7.09"
Ligustri Lucidi Fructus)
T4 BT (wine
AT (vine 133.52 £32. 59 176.26 +75.87  5.83+0.96  11.85+7.52 0.71+0.09 14 066.72+5318. 14  68.00 6. 81°
Ligustri Lucidi Fructus)
LRI T (sal
AL (salt 114.26 +18.62 155.06£39.53  5.9420.68  13.39£5.30 0.75+0.00 11810.79+3436.56  63.98 +0.93
Ligustri Lucidi Fructus)
TEHAT T (steamed
HARLCITS (steame 145.50 +21. 84 15138 £24.25  5.11£0.43"  5.3320.55°  0.71£0.09 13634.15+2313.18  66.38 +2.35°

Ligustri Lucidi Fructus)
¥ (note) ; [i] 3 4 (same as Tab. 4)

HWEHR L
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Tab.9 Pharmacogenetic parameters of G13 in rats after gavage of extracts of different concoctions of Ligustri Lucidi Fructus

HFR AUCG,_,/ AUG,_../ MRT,_,/ tyy/ T/ CL, ¢/ Cr”
(designation ) (ng-mL™' -h) (ng-mL7"'-h) h h h (L-h™YH) (ng - mL™")
117 ( Ligustri
ﬁ’??(, gustri 291.28 +5.90 293.26 +6.29 3.47 £0.12 3.88+0.21  0.75+0.00 12724.58 +269.67  186.47 +2. 44
Lucidi Fructus)
US54 3T T vinegar
E?'“E"#J‘%(.Vmcg‘” 267.10 £10.20°  322.16 +19.52 4.89+0.20" 1453+1.94"  0.50+0.00 11424.58 +749.73* 130.72 £5.68"
Ligustri Lucidi Fructus)
T 0T T (wi
‘EF&#H‘.(?““ 20.36 +7.88" 226,56 +£10.34"  2.62+0.36"  3.09:0.30"  0.50=0.00 11 144.68 +513.36" 150.24 +1, 02"
Ligustri Lucidi Fructus)
L 0T T (salt
AL (sa 36108 £11.90™  423.44 £50.51""  3.86+0.20"  15.98+7.47" 0.75+0.00 8 870.09 +958. 03" 204.27 +7. 93"
Ligustri Lucidi Fructus)
40T T (steamed
HARLCITT (steame 239.06 £6. 74" 239.08 +6.74*"  1.63+0.03"™  1.60 001"  0.75+0.00 13 038.88 +371.86™ 166,42 +9, 02"

Ligustri Lucidi Fructus)

7 (note) : [F]5% 4 (same as Tab. 4)

N S 2 5 A R T £ 0T T AR LR ) R S B
JTFET Al S TR 1) 28 B, O 38 st L DR ITF A 1
ST AR EE, I ol B AT Y AUC, _,, |
MRT, _, 1, \C, ¥R E TR (P <0.01) B 28R
BASENE 02 85 5 1 I ELAE AR N 2 TR E IS, 4
AT HAAE R . SCRRBIE S B, BASAE R 1T
REASA A0 D S AT B i B 15 ) B A v IR
62, FLING R T F A 0 B RE R 1 F /0 i P TR
ARG M IRAEERES 5 M4, DR L AR 1l R _E36R )7 30
koK ERE AL AT LIS Bl 25 2 0T 1 A2

A T MR 2 ot R 2 DT M T GL3
O B AR AL, (845 A 2o T AR L, 64 7
LT ML BT G131y €, AUC,_, KA S 1, i35
Thi (P <0.01) , P ERz al LA sERLARS Ff 2 o
FZe T4 GI3 M v AR M AT, B 2
BHBE 5T 2% WA R L v m] LA o 8 1 40 M o3 A A
A2 e g G13 %A BB 1) 7 5 40 6 4 il
AR B M R R, ELER T v SR A
B A PR DR I E I PR L3R YT TR P
NPT So e R 28 vl 1o 54 ui 7,
B2 T 25 T A8 L T IORE E E  C L R E T
(P <0.05) , EWIRAZE T2 5 2864 A T HLA X RS
IR, MG e AT R IR A LR 2 22 b 24
PR DA D B2 T R A AT RE R
DT R P B 2 A o

AHFFETHESL ) UPLC — MS/MS 73 M J7 i i i |
PRI S T TR R 1 4 0T AN TR M A i B B
Yrja 6 ML 2GR Bh T2 9E . ARBEIEAE R
HITE T 2 VT AN R ] i B B A K BRI A 9 25 3

SARFAE , DR ot 1 A TR A 1 i £ 1 PR R B S 5 1Y
FHRBE TR T o
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