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Abstract: A quantitative analysis method for ten principal components (phenylethanol, iridoids and triterpenes)
of raw Ligustri Lucidi Fructus and its wine-steamed product was developed using liquid chromatography tandem
triple quadrupole mass spectrometry (LC-QQQ-MS) to study their pharmacokinetic behavior in vivo. The results of
methodological investigation were in accord with the criteria of biological analysis. After a single administration to
rats of the water extracts of Ligustri Lucidi Fructus and its wine-steamed product, the plasma concentration of each
component at different time points was measured and the pharmacokinetic parameters were determined. The
AUC,,,, and C,  of the phenylethanol components (salidroside, tyrosol, hydroxytyrosol) were the greatest,
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suggesting that these components are the main pharmacological substances of Ligustri Lucidi Fructus. In addition,
the ¢, values of the eight major components were even lower with administration of the wine-steamed product,
suggesting that these components are rapidly absorbed. However, the ¢, values of specnuezhenide and oleanolic
acid were greater with administration of the wine-steamed product, indicating that these two components were more
slowly absorbed. A secondary peak phenomenon of tyrosol and hydroxytyrosol were observed in two sample groups,
whereas the secondary peak phenomenon of salidroside occurred only with the wine-steamed product. This result
suggests that the effect of wine-steamed product could persist for a long period. Meanwhile, the relative bioavail-
ability of specnuezhenide and oleanolic acid was greater than 100% with administration of the wine-steamed
product, consistent with the Traditional Chinese Medicine theory of the wine-steamed product being more effective
than the raw material. The results reveal the different pharmacokinetic parameters and relative bioavailability of
each component of Ligustri Lucidi Fructus and its wine-steamed product, and also demonstrate the variation and
correlation of various components in vivo and in vitro, providing an experimental basis for the selection of quality
control indexes, mechanisms of processing and the metabolic rule in vivo of Ligustri Lucidi Fructus. These experi-
ments were approved by the Ethics Committee of Institute of Basic Theory for Chinese Medicine, China Academy
of Chinese Medicine Science.
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Table 1 Mass spectrometry parameters of 11 components
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Figure 1 MRM of 11 components in rat plasma. a: Hydroxytyrosol; b: Tyrosol; c: Salidroside; d: Echinacoside; e: Acteoside; f: Specnue-

zhenide; g: Oleuropein; h: G13; i: Oleonuezhenide; j: Oleanolic acid; k: Geniposide

Table 2 Regression equations, linear ranges and limits of quantification (LOQ) for 10 components in plasma

Component Linear relation I Linear range/ng LOQ/ng
Hydroxytyrosol Y=17.384 X~ 0.000 3 1.000 0 4.6-18 400 2.300
Tyrosol Y=136.14 X+ 0.06 0.999 6 5.75-23 000 2.875
Salidroside Y=10134X-1.3279 0.999 5 3.35-13 400 1.675
Echinacoside Y=11.643 X+ 0.002 9 0.999 3 6-24 000 3.000
Acteoside Y=68.093. X+0.012 6 0.999 5 3.4-13 600 1.700
Specnuezhenide Y=493.53X-0.0239 1.000 0 50.6-202 400 25.300
Oleuropein Y=277.16 X+ 0.007 8 0.999 8 2.55-10 200 1.275
G13 Y=85511X-0.0019 0.999 4 7.85-31 400 3.925
Oleonuezhenide Y=4.5428 X+ 0.002 7 0.9992 2.65-10 600 1.325
Oleanolic acid Y=69.614 X+ 0.097 2 0.998 0 16.9-67 600 8.450
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Figure 2 Drug-time curve of 10 components of Ligustri Lucidi Fructus and wine-steamed product after single administration (n = 6, x £ s).

a: Hydroxytyrosol; b: Tyrosol; c: Salidroside; d: Echinacoside; e: Acteoside; f: Specnuezhenide; g: Oleuropein; h: G13; i: Oleonuezhenide; j:

Oleanolic acid
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Table 3 PK parameters of 10 components of Ligustri Lucidi Fructus and wine-steamed product after single administration. n = 6, x = s.

"P < 0.05, P < 0.01 vs wine-steamed product. Group 1 represents the Ligustri Lucidi Fructus Group; Group 2 represents wine-steamed
Ligustri Lucidi Fructus Group
PK parameter Group Hydroxytyrosol Tyrosol Salidroside Echinacoside Acteoside
Dose / mg-kg 1 0.25 0.000 10 8.31 10.30 5.15
2 0.59 0.000 02 24.25 10.94 6.43
t . /h 1 1.36 + 1.44 3.75+£2.79 0.83 £0.41 1.22+£1.52 1.097 £1.48
2 0.28 +£0.19 1.75+1.30 0.75+0.42 0.65 £ 0.60 0.49+£0.43
C,. /ngmL’ 1 20 924.23 + 39.50 2717.77+17.30"  1148.89+18.70" 1 134.40 + 34.50° 489.64 + 54.70
2 30 974.99 +32.00 4016.44 £ 33.80 1979.55+27.00 739.28 +30.80 864.80 + 53.80
AUC,,,,/nghmL" 1 160413.95+22.70  17621.51+20.007 6 052.58 +15.10" 6 406.98 + 49.10" 1 647.98 + 86.30
2 195 609.34 +16.20 27 615.037 +25.80 9366.93 +10.10 2 635.36 +61.30 1 867.20 +44.10
AUC_/ ng-h-mL" 1 275 735.85 £ 59.60 26 375.74 £ 52.70 35410.25£94.20 7 083.48 + 53.60 1770.98 £ 93.50
2 346 846.48 + 35.60 41 264.62 + 82.60 29 089.91 + 94.60 3 150.86 +49.20 2436.16 £ 67.00
MRT,,,,/h 1 9.20 £ 1.096 8.58+1.98 7.68+0.69" 8.58+1.98 4.85+2.10
2 9.22 £ 0.64 8.11 £ 1.70 6.02 +0.46 8.58 £1.98 5.15+1.65
PK parameter Group Specnuezhenide Oleuropein G13 Oleonuezhenide Oleanolic acid
Dose / mg-kg 1 150.80 6.14 34.36 25.61 63.33
2 106.95 3.77 25.38 10.66 59.57
L. /h 1 2.097 +£2.36 1.33£1.46 0.76 £ 0.79 0.78 £0.73 1.31£1.49
2 242 +2.15 0.89+1.53 0.49 +0.43 0.40 £0.35 2.69 £2.02
me/ng-mL" 1 428.084 + 106.10 89.76 + 45.60 1859.23 +£45.90 3965.62 + 53.50 8307.49 + 108.50
2 189.29 + 107.10 122.019 + 135.60 2098.59 +38.70 4142.97 £ 36.80 12 512.97 + 146.60
AUC,,,,/ng-hmL’ 1 1 857.50 + 54.30 640.73+29.70"  14719.41+£5530  17245.018£86.50 12 003.050 £ 59.30
2 1477.53 +12.70 123.94 + 53.00 9 428.84 +33.60 6914.25 +44.40 27 313.11 £127.20
AUC,_,/ng-h'mL" 1 10 776.84 + 82.90 828.16 = 39.10 20 827.51 +77.00 22316.55 +95.40 12 136.83 + 59.50
2 18 591.94 + 137.60 133.76 £ 47.00 14 384.45 +40.20 9165.69 +52.50 27 425.60 +£ 127.50
MRT,,,,/h 1 10.30 = 1.97 11.20 +2.24™ 10.61 = 1.91 7324223 3.66+ 1.54
2 11.45+0.71 6.47 £ 1.36 8.68 + 1.30 5.34+1.64 3.97+0.99
00 Etof 6. 0 Gluo
J_@ . COOR
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Figure 3 Conversion mechanism of salidroside and other components in the preparation of wine-steamed Ligustri Lucidi Fructus
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