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Preface

This edition of Experiment and Guide for Analysis of Chinese Medicines is edited
on the basis of our experience of the first bilingual edition and experimental teaching
practices. It is suggested to be used together with such classroom teaching textbook as
Analysis of Chinese Medicines and Analysis of Chinese medicine preparation. Through-
out the compiling of this textbook, we strive to accord with the new requirements of
Ministry of Education on the construction of pharmacy higher education system with
Chinese characteristic and design most of the items and contents of experiment carefully
to further improve the practicability and guidance.

The textbook is divided into 7 chapters, including analysis of alkaloids, fla-
vonoids, quinones, saponins, volatile oil, other chemical constituents and Chinese
medicine preparations as well as appendix. The characteristics of the book are as fol-
lows

1. It has an abundant content and covers a wide range of aspects, involving the
qualitative and quantitative of principal chemical components of plant medicines and di-
verse forms of Chinese medicine preparations, totally 28 experiments, providing a se-
lection for different colleges considering their practical need and equipment available.

2. Focusing on the practicability and modernity of experimental method. The
publication of the book is coincides with the issue and implement of Chinese Pharmaco-
poeia (2015 edition). Therefore, most of the experiments were designed according to
the latest Pharmacopoeia, and combined with our research and teaching experiences. It
guaranteed the representative, operability and repeatability of the content.

3. Emphasizing on the application of mordern analytical methods. Analytical
methods recorded in the textbook are mainly thin layer chromatography, high — perform-
ance liquid chromatography, gas chromatography, ultraviolet — visible chromatography
and liquid chromatography — mass spectrometry.

4. Putting emphasis on the cultivation of operation ability. There are background
information and relative questions introduced at the end of each experiment. Especially
an appendix was conceived to provide a reference easy to consult for students, consis-

ting of quantitative methods of common Traditional Chinese Medicines (TCMs) , wash-



ing procedure of glass apparatus and preparation of cleaning mixture, the property of
commonly used solvents, thin layer chromatography conditions for TCMs with different
components and the frequently used colorant in chromatography.

In condition with the limitation of our level and experiences, there must be some

mistakes and defects in the textbook. Any criticism and advice are welcome.

The editorial board
Jul. 2015
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Experiment 1 The Qualitative and Quantitative Analysis of
Berberine in Coptidis Rhizoma

Purpose

1. To understand the principle and the method of ion pair reverse phase high perform-
ance liquid chromatography ( HPLC) method.

2. To study the sample preparation method and the general character of the alkaloids.

Principle

Ion pair chromatography is a separate method for determination of a certain kind of ana-
lytes, such as the polar and ionic compounds, that are difficult using in the mode of regular
reversed — phase chromatography. It is using one or more of so called “ion pair reagent” ,
which generally possess a nonpolar side chain with opposite charge against the ana-
lytes. When added into the mobile phase, the ion pair reagent will combine analytes in a
specified buffer solution and form hydrophobic complex, which could be retained in the re-
verse phase of the column, but the original analytes not. This method allows utilizing the tra-
ditional mode of reverse phase high performance liquid chromatography to separate the ionic
compounds.

Conditions

1. Apparatus High performapce liquid chromatograph, octadecyltrimethoxysilane col-
umn, microsyringe and developing chamber.

2. Reagents and materials Powder of Coptidis Rhizoma, berberine hydrochloride
CRS (chemical reference substance), cyclohexane, ethyl acetate, isopropanol, methanol,
triethylamine TLC plate of silica gel G, sodium dodecyl sulfate, sodium dodecyl sulfate,
phosphoric acid, acetonitrile (chromatographic pure) and water.

Experimental Procedure

1. Qualitative analysis To 0. 25g of the powder of Coptidis Rhizoma, add 25ml of

methanol, ultrasonicate for 30 minutes, filter and use the filtrate as the sample solu-



ey Tl S S

tion. Prepare a solution of 0. 25g of Coptidis Rhizoma reference drug in the same manner as
the reference drug solution. Dissolve a quantity of berberine hydrochloride CRS in methanol
to produce a solution containing 0. Smg per ml as the reference solution. Use silica gel G as
the coating substance and a mixture of cyclohexane, ethyl acetate, isopropanol, methanol,
water and triethylamine (3:3.5:1:1.5:0.5:1) as the mobile phase. Apply separately to
the plate 1l of each of the above three solutions. After developing in a chamber pre — equi-
librated with vapor of strong ammonia test solution (TS) for 20 minutes and removal of
the plate, dry in air, examine under ultraviolet light at 365nm. The four fluorescent spots in
the chromatogram will obtain with the sample solution correspond in position and color to
the fluorescent spots in the chromatogram obtained with the reference drug solution, and
one of which corresponds to the spot in the chromatogram obtained with the reference solu-
tion.

2. Quantitative analysis

(1) Chromatographic system and system suitability Use octadecylsilane bonded silica
gel as the stationary phase and a mixture of acetonitrile and 0. 05mol/L solution of potassium
dihydrogen phosphate ( per 100ml add 0. 4g of sodium dodecyl sulfate, and adjust to pH 4. 0
by phosphoric acid) (50:50) as the mobile phase. As detector a spectrophotometer set at
345nm. The number of theoretical plates of the column is not less than 5000, calculated with
reference to the peak of berberine hydrochloride.

(2) Reference solution Weigh accurately a quantity of berberine hydrochloride CRS,
dissolve in methanol to produce a solution containing 90. S5p.g per ml as the reference solu-
tion.

(3) Test solution Weigh accurately 0. 2g of the powder (through No. 2 sieve) to a
100ml of stopper conical flask, add accurately SOml of a mixture of methanol and hydrochlo-
ric acid (100: 1), weigh and ultrasonicate for 30 minutes, cool and weigh again, replenish
the loss of the solvent with methanol, mix well and filter. Measure exactly 2ml of the succes-
sive filtrate to a 10ml volumetric flask, dilute with methanol to volume, mix well, filter and
use the successive filtrate as the sample solution.

(4) Procedure Inject accurately 10l of each of the reference solution and the sample
solution, respectively, into the column for determination and calculate the content.

Experimental Records

1. Record the process, the phenomena and the problems of the experiment, and discuss
them briefly.

2. Calculate the content of berberine, and according to the literature to discuss possible
existing any other coptis alkaloids based on the HPLC results of this experiment and report
their retention time and area of the peak.

Questions

1. What type of ion reagent should be added to the mobile phase in the ion pair reversed
phase chromatography?

oo
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2. What type of compounds is suitable for the ion pair reversed phase chromatography?

Background Information

1. Origins Coptidis Rhizoma is called “huanglian” in China, whichis the dried rhizo-
me of Coptis chinensis Franch. , Coptis deltoidea C Y. Cheng et Hsiao or Coptis teeta Wall.
(Fam. Ranunculaceae), commonly known as “Wei — lian”, “Ya -lian” or “Yun —
lian” , respectively.

2. Chemical constituents Multiple alkanoids were isolated from Coptidis Rhizoma,
such as berberine ( about 5% ~ 8% ), coptisine, epiberberine, palmatine, jatrorrhizine,
columbamine and worenine.

In the conditions of this experiment, the relative retention times for berberine, cop-
tisine, epiberberine and palmatine are as following:

Compound ( peak) Relative retention time
Epiberberine 0.71
Coptisine 0.78
Palmatine 0.91
Berberine 1. 00

Berberine is an isoquinoline alkaloid in quartermary ammonium form. And it exists in
many plants that belong to more than ten genera in four families, such as berberidaceae. In e-
ther, berberine produces yellow needle crystal with melt point of 145%C. Berberine is soluble
in water, insoluble in benzene, ether and chloroform. However, Berberine salt has small sol-
ubility in water, such as the hydrochloride is 1: 500 and the sulfate is 1: 30.

\

berberine

3. Actions and indications The property of Coptidis Rhizoma is cold and the flavor is
bitter, and the meridian tropism is in heart, spleen, stomach, liver, gallbladder and large in-
testine meridians. The actions of this herb are to clear hear and dry dampness, purge fire and
remove toxia. Berberine contained in this herb is an important plant antibiotics widely used
for the treatment of intestinal infection.
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(3) BEREWRMHIE B AR (GE=57) 22, KEME, & 100ml HIE
MR, EW 3ml, KEHEMAFHEE - ZBROlE (1:1) REGHWH SOml, FrEH
i, FE/KIR 25°C LU A AR 30 434h, 0%, PFREER, MRARE - CROBE (1:1)
REEBAb A ER, %5, B, WEERZIER 25ml, 40C LLF #E B#F
MZET, RERBEMATAE - & B (1:1) BEHR 3ml Hi, I8, REE
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