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1. Names

Official Name: Eupatorii Herba

Chinese Name: 佩蘭

Chinese Phonetic Name: Peilan

2. source

Eupatorii Herba is the dried aerial part of Eupatorium fortunei Turcz. (Asteraceae). The aerial part is 

collected in summer and autumn, foreign matter removed, then dried under the sun to obtain Eupatorii 

Herba.

3. DescriptioN

Stem cylindrical, up to 100 cm long, 2-6 mm in diameter. Externally yellowish-brown or yellowish-

green, sometimes purple, with distinct nodes and longitudinal ridges; texture fragile; fracture white or 

hollow in pith. Leaves opposite, with petiole, lamina mostly crumpled and broken, green to brownish-

green. Lamina trifid or non-divided when intact and flattened; trifid lamina middle lobe larger, lobes 

lanceolate or oblong-lanceolate, base narrow, margin serrate; non-divided lamina ovate, ovate-

lanceolate or elliptical. Odour aromatic; taste slightly bitter (Fig. 1).

4. iDeNtiFicatioN

4.1 microscopic identification (Appendix III)

transverse section
stem: Epidermis consists of 1 layer of rectangular-shaped cells, arranged orderly. Collenchyma 

underneath the epidermis, consisting of 2-3 layers of cells. Cortex consists of 3-11 layers of 

parenchymatous cells. Collateral vascular bundles 20-30, arranged in ring. Phloem fibres located 

outside the phloem arranged in a half-moon shape, lignified. Phloem narrow. Cambium consists of 2-3 

layers of cells, arranged in a ring. Xylem broad. Pith large, occupied about 2/3 of stem [Fig. 2 (i)].
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petiole: Half-moon shaped. Vascular bundles 10-20, varied in size, arranged in a V-shaped. 

Non-glandular hair 3- to 10-celled, presents occasionally. Epidermis consists of 1 layer of 

subrectangular cells, arranged orderly. Collenchyma underneath epidermis, consisting of  

2-4 layers of cells. Ground parenchyma consists of parenchymatous cells. Xylem broad. Phloem 

narrow [Fig 2 (ii)].

Leaf: Thin, tissue weakly differentiated. Upper epidermis consists of 1 layer of subrectangular 

cells, arranged orderly. Palisade tissue consists of 1 layer of short cylindrical cells. Xylem 

broad. Phloem narrow. Spongy tissue loosely arranged. Lower epidermis consists of 1 layer 

subrectangular cells, arranged orderly [Fig 2 (iii)].

powder
Colour yellowish-green to greenish-brown. Upper epidermal cells slightly sinuous in surface view. 

Lower epidermal cells sinuous in surface view, accompany with stomata, stomata anomocytic,  

21-42 μm long and 15-29 μm wide. Non-glandular hairs 3- to 10-celled, occasionally found, 

mostly fragmented. Fibres scattered singly or in bundles, 9-26 μm in diameter; polychromatic 

under the polarized microscope. Stem vessels spiral, scalariform, reticulate and bordered-pitted 

(Fig. 3). 

Rubiae Radix et Rhizoma

茜草
Cyperi Rhizoma

香附Lophatheri Herba

淡竹葉

桂枝
Cinnamomi Ramulus

紫菀
Asteris Radix et Rhizoma

槐角
Sophorae Fructus

餘甘子
Phyllanthi Fructus

木蝴蝶
Oroxyli Semen

Arecae Pericarpium
大腹皮 Dipsaci Radix

續斷

Farfarae Flos
款冬花

田基黃 Hyperici Japonici Herba

蔓荊子 Viticis Fructus
Visci Herba槲寄生地膚子

Kochiae Fructus 車前子
Plantaginis Semen

Eupatorii Herba
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Figure 2 (i) Microscopic features of transverse section of stem of Eupatorii Herba

A. Sketch    B. Section illustration

1. Epidermis    2. Collenchyma    3. Cortex    4. Phloem fibres 
5. Phloem    6. Cambium    7. Xylem    8. Pith
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Figure 2 (ii) Microscopic features of transverse section of petiole of Eupatorii Herba

A. Sketch    B. Section illustration    C. Section magnified

1. Non-glandular hair    2. Epidermis    3. Collenchyma    4. Ground parenchyma 
5. Xylem    6. Phloem
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Figure 2 (iii)  Microscopic features of transverse section of leaf of Eupatorii Herba

A. Sketch    B. Section illustration

1. Upper epidermis    2. Palisade tissue    3. Xylem    4. Spongy tissue   5. Phloem    6. Lower epidermis
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Figure 3 Microscopic features of powder of Eupatorii Herba

1. Upper epidermal cells of leaf    2. Lower epidermal cells of leaf with stomata 
3. Non-glandular hair    4. Fibre    5. Spiral vessel of stem    6. Scalariform vessel of stem 
7. Reticulate vessel of stem    8. Bordered-pitted vessels of stem

a. Features under the light microscope    b. Features under the polarized microscope
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4.2 thin-Layer chromatographic identification [Appendix IV(A)]

standard solution
Coumarin standard solution

Weigh 1.0 mg of coumarin CRS (Fig. 4) and dissolve in 1 mL of methanol.

Developing solvent system
Prepare a mixture of n-hexane, ethyl acetate and formic acid (6:3:0.1, v/v). 

test solution
Weigh 3.0 g of the powdered sample and place it in a 25-mL conical flask, then add 10 mL of 

methanol. Sonicate (180 W) the mixture for 15 min. Filter and transfer the filtrate to a 100-mL 

separating funnel. Extract for two times each with 20 mL of n-hexane and discard the n-hexane 

layer. Combine the methanol extracts. 

procedure
Carry out the method by using a HPTLC silica gel F254 plate and a freshly prepared developing 

solvent system as described above. Apply separately coumarin standard solution (4 µL) and 

the test solution (9 µL) to the plate. Develop over a path of about 8 cm. After the development, 

remove the plate from the chamber, mark the solvent front and dry in air. Examine the plate 

under UV light (254 nm). Calculate the Rf value by using the equation as indicated in Appendix 

IV (A).

For positive identification, the sample must give spots or bands with chromatographic 

characteristics, including the colour and the Rf value, corresponding to those of coumarin.

O O
Figure 4 Chemical structure of coumarin
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4.3 High-performance Liquid chromatographic Fingerprinting (Appendix XII)

standard solution
Coumarin standard solution for fingerprinting, Std-FP (100 mg/L)

Weigh 1.0 mg of coumarin CRS and dissolve in 10 mL of methanol.

test solution
Weigh 1.0 g of the powdered sample and place it in a 50-mL conical flask, then add 20 mL of 

methanol. Sonicate (220 W) the mixture for 30 min. Filter and transfer the filtrate to a 25-mL 

volumetric flask. Make up to the mark with methanol. Filter through a 0.45-µm PTFE filter.

chromatographic system
The liquid chromatograph is equipped with a DAD (275 nm) and a column (4.6 × 250 mm) 

packed with ODS bonded silica gel (5 µm particle size). The flow rate is about 1.0 mL/min. 

Programme the chromatographic system as follows (Table 1) –

table 1 Chromatographic system conditions

time
(min)

0.5% phosphoric acid
(%, v/v)

methanol
(%, v/v)

elution

  0 – 50 80→ 10 20→ 90 linear gradient

50 – 60 10 90 isocratic

system suitability requirements
Perform at least five replicate injections, each using 10 µL of coumarin Std-FP. The requirements 

of the system suitability parameters are as follows: the RSD of the peak area of coumarin should 

not be more than 5.0%; the RSD of the retention time of coumarin peak should not be more 

than 2.0%; the column efficiency determined from coumarin peak should not be less than 40000 

theoretical plates.

The R value between peak 2 and the closest peak in the chromatogram of the test solution should 

not be less than 1.5 (Fig. 5).
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For positive identification, the sample must give spot or band with chromatographic 

characteristics, including the colour and the Rf value, corresponding to that of coumarin.
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procedure
Separately inject coumarin Std-FP and the test solution (10 μL each) into the HPLC system and 

record the chromatograms. Measure the retention time of coumarin peak in the chromatogram 

of coumarin Std-FP and the retention times of the three characteristic peaks (Fig. 5) in the 

chromatogram of the test solution. Identify coumarin peak in the chromatogram of the test 

solution by comparing its retention time with that in the chromatogram of coumarin Std-FP. 

The retention times of coumarin peaks from the two chromatograms should not differ by more 

than 2.0%. Calculate the RRTs of the characteristic peaks by using the equation as indicated in 

Appendix XII.

The RRTs and acceptable ranges of the three characteristic peaks of Eupatorii Herba extract are 

listed in Table 2.

table 2 The RRTs and acceptable ranges of the three characteristic peaks of Eupatorii Herba extract

peak No. rrt acceptable range
1 0.75 ± 0.03

2 (marker, coumarin) 1.00 -

3 1.06 ± 0.03
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Figure 5 A reference fingerprint chromatogram of Eupatorii Herba extract

For positive identification, the sample must give the above three characteristic peaks with RRTs 

falling within the acceptable range of the corresponding peaks in the reference fingerprint 

chromatogram (Fig. 5).
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procedure
Separately inject coumarin Std-FP and the test solution (10 μL each) into the HPLC system and 

record the chromatograms. Measure the retention time of coumarin peak in the chromatogram 

of coumarin Std-FP and the retention times of the three characteristic peaks (Fig. 5) in the 

chromatogram of the test solution. Identify coumarin peak in the chromatogram of the test 

solution by comparing its retention time with that in the chromatogram of coumarin Std-FP. 

The retention times of coumarin peaks from the two chromatograms should not differ by more 

than 2.0%. Calculate the RRTs of the characteristic peaks by using the equation as indicated in 

Appendix XII.

The RRTs and acceptable ranges of the three characteristic peaks of Eupatorii Herba extract are 

listed in Table 2.

table 2 The RRTs and acceptable ranges of the three characteristic peaks of Eupatorii Herba extract

peak No. rrt acceptable range
1 0.75 ± 0.03

2 (marker, coumarin) 1.00 -

3 1.06 ± 0.03
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Figure 5 A reference fingerprint chromatogram of Eupatorii Herba extract

For positive identification, the sample must give the above three characteristic peaks with RRTs 

falling within the acceptable range of the corresponding peaks in the reference fingerprint 

chromatogram (Fig. 5).
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test solution
Weigh accurately 1.0 g of the powdered sample and place it in a 50-mL centrifuge tube, then add 20 mL 

of methanol. Sonicate (220 W) the mixture for 30 min. Centrifuge at about 4000 × g for 15 min. Filter 

and transfer the filtrate to a 100-mL volumetric flask. Repeat the extraction for two more times. Combine 

the filtrates and make up to the mark with methanol. Filter through a 0.45-μm PTFE filter.

chromatographic system
The liquid chromatograph is equipped with a DAD (275 nm) and a column (4.6 × 250 mm) packed 

with ODS bonded silica gel (5 μm particle size). The internal diameter of inlet column tubing is 

about 0.5 mm. The flow rate is about 1.0 mL/min. Programme the chromatographic system as 

follows (Table 3) –

table 3 Chromatographic system conditions

time
(min)

0.5% phosphoric acid
(%, v/v)

methanol
(%, v/v)

elution

0 – 40 75→ 60 25→ 40 linear gradient

system suitability requirements
Perform at least five replicate injections, each using 20 μL of coumarin Std-AS (10 mg/L). The 

requirements of the system suitability parameters are as follows: the RSD of the peak area of coumarin 

should not be more than 5.0%; the RSD of the retention time of coumarin peak should not be more 

than 2.0%; the column efficiency determined from coumarin peak should not be less than 15000 

theoretical plates.  

The R value between coumarin peak and the closest peak in the chromatogram of the test solution 

should not be less than 1.5.

calibration curve
Inject a series of coumarin Std-AS (20 μL each) into the HPLC system and record the chromatograms. 

Plot the peak areas of coumarin against the corresponding concentrations of coumarin Std-AS. Obtain 

the slope, y-intercept and the r2 value from the 5-point calibration curve. 
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procedure
Inject 20 μL of the test solution into the HPLC system and record the chromatogram. Identify 

coumarin peak in the chromatogram of the test solution by comparing its retention time with that 

in the chromatogram of coumarin Std-AS. The retention times of coumarin peaks from the two 

chromatograms should not differ by more than 5.0%. Measure the peak area and calculate the 

concentration (in milligram per litre) of coumarin in the test solution, and calculate the percentage 

content of coumarin in the sample by using the equations as indicated in Appendix IV(B).

Limits
The sample contains not less than 0.12% of coumarin (C9H6O2), calculated with reference to the dried 

substance.
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