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Chapter 1 Elementary Knowledge of Experiment
for Analysis of Traditional Chinese Medicine Preparation
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Section 1 Basic Requirements and Announcements of
Experiment for Analysis of Traditional Chinese
Medicine Preparation

Experimental of Analysis of Traditional Chinese Medicine Preparation is an important part
of analysis of Traditional Chinese Medicine Preparation for deepening theory knowledge, fully
understanding the property and task of the work, and developping serious, practical and realis-
tic scientific attitude and work style.

The experimental course requests student to expertly grasp various analytical methods and
operational technique. It also trains student to have the ability to carry out the work on Analysis
of Traditional Chinese medicine preparation independently, and to master the analytical method
of each kind of representative medicine in the experimental book accurately. For better experi-
mental teaching quantity, every experimenter should observe the terms seriougly as folléws;

1. Preview the experiment content seriously before carrying out an experiment. Make good
understanding of the experimental purpose and requirement, be familiar with the principle, ex-
perimental procedures. Full consideration should be given to the precaution of accident and to
the settlement of the accident happened in any case, prepare to answer the questions teacher
should ask.

2. Perform the experiment strictly according to the experimental procedures, observe ex-
periment phenomena carefully.

3. Record original experimental data directly in experimental record notebook in time com-
pletely and accurately. Write with fountain pen or ball — point pen. Forbid to record on note
paper or other books.

4. To prevent reagents and drugs pollution, carefully observe the label of them before
using. Eradicate the occurrence of covering a wrong bottle capping or without cover after use
reagents. While the immodesty reagents pollution occurrence, be sure to report to teachers in
time. The public reagents, drugs should be used at appointed place. In addition, reagent and
drugs taken out must not be poured back to original bottle.

5. Take good care of equipment, use carefully, in case the instruments damaged, register
and report to replacing in time. It must be obtained by teacher to use the precise instrument,
and be sure to register the signature after usage.

6. Guarantee the safety during experiment. Pay attention to prevent from fire and explo-
sion all the time. Any indication of trouble should be reported in time. Do not do any disposal
if can not deal with correctly.

7. Take good care of public property, economize the electricity, water, drugs and rea-
gents. Waste solvent which can be recovered should be poured into the appointed container. It

can’ t be leaved arbitrarily. Causticity aqua should be poured into waste liquor cistern, abso-
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lutely do not pour into the sink.

8. After the experiment, Tidy up the experiment bench, all the instruments used should be
cleaned and put in order. With all above have been done and the tutor’ s permission students
can leave the laboratory. Students on duty are in charge of the public agent bench, floor,
cleaning the rubbish and the dirty in waste liquor cistern. Check the water, electricity, gas,
door and windows finally.

9. Summary experimental result seriously. Fill in the experiment report according to ap-

point format, hand in report on schedule.
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Section 2 Preparation of Test Solution

Most of Traditional Chinese patent medicines are compound preparation, whose ingredi-
ents are complex. Test solution should be prepared by extraction, isolation and purification
method before analysis. In general, the method chosen should comply with the physical and
chemical property of the determined and interferential constituent, as well as diversity of dosage
form of Traditional Chinese patent medicines. There are different extraction, separation and
purification methods for same constituent in different dosage form.

1. Extraction and separation

According to principle, extract methods can be classified into solvent extraction, vapour
distillation, supercritical fluid extraction and sublimation.

(1) Solvent extraction Solvent extraction is summarized as extracting the constituent de-
termined by using proper solvent. The solvent chosen should be cheap, safe and can not react
with the constituent determined. The common solvents for extracting include petroleum ether,
chloroform, ethyl acetate, ethyl ether, acetone, ethanol, methanol, water and so on. For ex-
ample, the solvent of high polarity is chosen for the extraction of glycosides, while the solvent
of low polarity is chosen for the extraction of aglycone. Most of free alkaloids are lipophilic
compound which can be extracted with solvent of low polarity. When free alkaloids react with
acid, hydrophilous substance, salt, was produced, which can be extracted with solvent of high
polarity.

Common methods include extraction, cold maceration, reflux extraction, successive reflux
extraction apd %{rasonication.

Ektraction method To liquid sample, measure accurately, evaporate it ( alcohol or
tincture) on a water bath until no ethanol smell is perceptible, transfer it into a separating fun-
nel. Extract it with certain quantities of solvent, combine the solvent extracts and expel the sol-
vent. Dissolve the residue in ethanol or methanol as the test solution. The efficiency of the ex-
traction is up to the solvent selected. The higher distributive proportion the solute is between
ofgani(: phase and water phase, the more efficiency it is.

Cold maceration method Place powder of sample, weigh accurately, in stopper conical
flask, add solvent accurately, macerate for 2 —24 hours, filter, take the successive filtrate as
test solution. The method is appropriate to the extraction of solid samples which are unstable
under heating. The factors that influence the efficiency of extraction contain sorts, property and
volume of solvent, property of sample and diameter of grind, temperature and time of macera-
tion, and so on.

Reflux method To test sample, weigh accurately, add solvent accurately, weigh again,
connect to reflux condenser tube, heat, maintain boiling gently, cool, take off the conical

flask, stoppered well, weigh. Add solvent to restore its original weight, shake well, filter, and
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take the successive filtrate as test solution. The method is appropriate to the extraction of solid
sample, which is stable under heating or does not contain volatile constituents.

Successive reflux method Successively extract with Soxhlet’ s extractor. This method is
simple, saving and highly efficient, appropriate to the extraction of the substances which are
stable under heating.

Ultrasonication method To test sample, weigh accurately, add solvent accurately, ultra-
sonicate for a moment, remove, weigh again. Add solvent to restore its original weight, shake
well, filter, take the successive filtrate as the test solution. This method is simple, swift and
efficient.

(2) Vapour distillation method The method is appropriate to the sample which is stable-
under heating and can be distilled with vapour, such as volatile oil, some alkaloids of small
molecule ( ephedrine, arecoline ) and some phenolics e. g. paeonol can be extracted by this
method. ;

(3) Supercritical fluid (SCF) extraction method SCF is a substange state whiéh is
formed above critical pressure and critical temperature. For example, the critical pressure of
carbon dioxide is 7390kPa, and the critical temperature is 31°C. SCF is neither gas nor lig-
uid, however, it owns the property of both of them, low viscosity of gas, high density of liquid
and high diffusion coefficient between gas and liquid. After extracting, the SCF will convert at
ambient pressure. Then the pure sample appears.

(4) Sublimate method Place a metallic slide on an asbestos plate with a metallic ring
of about 2 ¢m in diameter and about 8 mm high on the slide. Place a thin layer of powdered
drugs to be examined in the ring, covered with a glass slide, heat gently under the asbestos
plate until the powder is charred then remove the glass slide and allow to cool. Examine the
crystal form and colour of sublimate condensed on the slide under a microscope or carry out the
appropriate chemical tests on the sublimate.

2. Purification method

Before determination, the extracting solution needs to be further purified to remove the im-
purity. The principle of purification is to retain the ingredients determined and to remove the
ingredients interfered maximally. The purification method selected is on the ground of differ-
ences of chemical and physical property between the constituents determined and the constitu-
ents interfered and must bond with the determination method. The common purification meth-
ods contain liquid - liquid extraction method and chromatography.

(1) Liquid - Liquid extraction method The same as the procedure of above ( description
in extraction' and separation) .

(2) Chromatography Measure the solution, accurately, expel the solvent. Dissolve the
residue and apply the solution to a column packed with macroporous, polyamide, octadecylsi-
lane bonded silica gel. Elute with proper solvent, collect quantities of the eluate and evaporate

to dryness. Dissolve the residue, mix well.
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3. operating steps

(1) One - step extraction, replenish the lost weight, and use the successive filtrate.

Take the sample, pulverize into fine powder, add a certain amount of solvent (50 — 100
times) , use the appropriate extraction method ( reflux, continuous reflux, ultrasonic, etc. ),
extraction time 20min — 1 h, replenish the lost weight, filter, use the successive filtrate as the
test solution.

(2) A multi - step extraction, combine the filtrate, and dilute to constant volume.

Take the sample, pulverize into fine powder, add a certain amount of solvent (10 - 20
times) , use the appropriate extraction method ( reflux, continuous reflux, ultrasonic, etc. ),
extraction 20min — Lh, filter, dissolve the residue with proper solvent to extract 1 or 2 more
times, filter, combine the filtrate, and dilute to constant volume, mix well, as the test solu-

tion.
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Section 3 The Basic Content of Analysis Method

The determination method of chemical component of the traditional Chinese medicine com-
plied with individual monograph is different. If the new method is set up by yourself, you must
have a study of the analysis method. Common study items are as follows.

1. Accuracy

The accuracy of an analytical method is the closeness of test results obtained by that meth-
od to the true value or the reference value. Accuracy is often expressed as percent recovery and

should be in the specified range.



