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Experiment 1 Microscopic Mounting and Use of Microscope

Purpose

To understand the techniques of mounting in microscopic identification of Chinese herbal
medicines; To understand the methods and principles of microscopic chemical identification of
TCM; To learn the structure and use of microscope.

Principle

1. Making Specimen Slides

Methods of making specimen slides should be chosen according to the nature of test object
and purpose. There are four main methods including bare hand mounting, gliding mounting,

cryology mounting and paraffin mounting. There are three kinds of slides including temporary

. 5.



slides, semi — permanent slides and permanent slides according to the methods of mounting and
conservation time. Bare hand mounting is mainly for making temporary slide. It takes the ad-
vantages of convenience, quickness and practicality. Gliding mounting is suitable for ligneous
roots, stems or some other solid materials, gliding slicing machine is directly used in slicing.
Cryology mounting is mainly used in slides of animal tissue, fresh and young plant tissue. Par-
affin slicing is the method that acquires paraffin as an invading agent. The steps are as follows:
sampling—immobilization—rinsing— dehydration—vitrification—olefin immersion—olefin em-
bedding—slicing gluing slide pieces— dissolvetion—dyeing—vitrification—sealing.

Different methods should be chosen according to the nature of test objects (intact, broken
or powdered ). Microscopical slides mainly include slide of transverse or longitudinal sections,
slide of powder, slide of surface, slide of disintegrated tissue and slide of ground section. Slide
of transverse or longitudinal sections is mainly used to observe tissue structure of crude drugs.
Slide of powder is mainly used to observe tissue fragments, shape and ergastic substance of
cells. Slide of surface is mainly used to observe the surface characteristic of leaves, flowers,
herbs, fruits and seeds. Slide of disintegrated tissue is mainly used to observe the shape of in-
tact cell. Slide of ground section is proper for hard drugs of animals or minerals.

2. Microscopic Chemical Reaction

This method is mainly for determining the properties of cell wall and ergastic substance of
cell and distribution of some active component in plant tissue by adding some chemical agents
on the temporary slide of plant tissue or powder of crude materials.

Materials

Powder of Fritillariae Thunbergii Bulbus and Pinelliae Rhizoma, leaf of Rehmannia gluti-
nosa, branch of Pinus massoniana, root of Platycodon grandiflorum.

Apparatus and reagents

Microscope, slide glass, cover glass, blade, petri dish, tweezers, filter scrip, lens pa-
per.

Chloral hydrate solution, dilute glycerol solution, glycerol — acetic acid solution, alcohol,
solution of phloroglucinol, hydrochloric acid, Sudanlll solution, zinc chloride — iodine solu-
tion, iodine water, sulphuric acid, solution of ruthenium red.

Experimental methods

1. Bare Hand Mounting

This method is for slicing materials with razor blade or bare hand slicing machine.

(1) Sampling, fixing and slicing: Choose suitable part from the material after softening,
cut it into rods of 2 ~3cm in length. Use thumb, forefinger and middle finger to clamp the ma-
terial, support the bottom of the material with fourth finger. Hold a blade with right hand, put
the blade against the material and slice smoothly from the left outward to the right inward, keep
lubricating the blade with water. For leaf and other soft materials, clamp them with carrot, po-

tato or medulla tetrapanacis before slicing.
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(2) Slicing with bare hand slicing machine; Clamp the material of proper length on the
machine, keep the material a bit higher than the disc pan, put the blade on the disc and slice
smoothly from the left ward to the right ward, turn the hoisting wheel to rise the material at the
same time.

(3) Mounting: transfer the sliced pieces with brush to petri dish full of water, drop dilute
glycerol on a slide, transfer the slice on it with tweezer or brush, add a drop of dilute glycerol
again and cover the cover glass. The slices can also be treated with dilute chloral hydrate solu-
tion, heat until it is transparent and mount it in dilute glycerol. Avoid producing gas bubble
when cover the cover glass.

Make a slice of the root of Platycodon grandiflorum with the method of bare hand mount-
ing, mount it in ethanol and examine.

2. Slide of Powder

The crude drug should be pulverized and put through sieve (50 ~80mesh) before mount-
ing, solid materials should be shattered by file. Spread a small quantity of the powder on a
slide, and examine after treated with distilled water, dilute glycerol or glycerol — acetic acid so-
lution. This method is mainly for observing starch grain, fatty oil and pigment granule inside
the cell. If observe the shape of cell, the slide should be treated with chloral hydrate, and heat
to remove the starch and fatty oil inside the cell in order to observe clearly. After treated with
chloral hydrate, add a drop of dilute glycerol to prevent chloral hydrate from crystallizing.

Make a slide of powder of Fritillariae Thunbergii Bulbus, mount in distilled water and ex-
amine.

3. Slide of Surface

After moistening and softening the materials, cut two parts of about 4mm® of the observed
part, place on the glass slide (one for the obverse, the other for the opposite) , or tear its epi-
dermis, add suitable test solution or heat until it is transparent, cover the cover glass and ex-
amine.

Make a slide of surface of the leaf of Rehmannia glutinosa and examine.

4. Slide of Disintegrated Tissue

In order to observe the shape of intact cells, such as fiber, stone cell, vessel and trache-
id, which are usually in group and difficult to separate, we should use chemical agents to dis-
solve the middle lamella of cells. Potassium hydroxide method can be used if parenchyma
makes most part of the material and with a few or scattered woody tissues; chromic — nitric acid
method or potassium chlorate method can be used if the material is hard, with the presence of
more woody tissues or the woody tissues grouped into larger bundles. The material should be
cut into small strips of about Smm in length, 2mm in diameter or pieces of about 1 mm thick be-
fore disintegrated.

(1) Potassium hydroxide method: Place the material in a test tube, add an adequate

quantity of 5% potassium hydroxide solution, and heat until the material can be disintegrated
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by pressing with a glass rod. Decant the alkali solution and wash the material with water,
transfer a little to a slide, tear with dissecting needle, observe using dilute glycerine asmoun-
tant and cover the cover glass.

(2) Chromic - nitric acids method: Place the material in a test tube, add an adequate
quantity of chromic — nitric acid TS, and allow tostanduntil the sample can be disintegrated by
pressing with a glass rod. Decant the acid solution, wash with water, and prepare a mount as
method 1.

(3) Potassium chlorate method: Place the material in a test tube, add nitric acid solution
(1—52) and a little potassium chlorate, heat gently until effervescence relaxes. Add a small
quantity of potassium chlorate in time to maintain a light effervescence until the sample can be
disintegrated by pressing with a glass rod. Decant the acid solution, wash with water and pre-
pare a mount as method 1.

Make a slide ofdisintegrated tissue of the branch of Pinus massoniana in chromic — nitric
acids method and examine.

5. Microscopic Chemical Identification

(1) Identification of Cell Wall

(D Lignified cell wall Add 1 ~2 drops of phloroglucinol TS to the specimen on the slide ,
allow to stand for a moment, add 1 drop of hydrochloric acid, a red color or purplish — red col-
or 1s produced depending on the extent of lignification.

(2) Suberized or cuticuarized cell wall Add Sudan 111 TS as above, allow to stand for a
moment or warm gently, an orange — red or red color is produced.

(3) Cellulose cell wall Add zinc chloride — iodine TS, or at first add iodine TS to moisten
it, allow to stand for a moment, then add sulfuric acid solution (33—50) , a blue or purple is
produced.

@) Siliceous cell wall No change takes place on adding sulfuric acid.

(2) Identification of Cell Contents

(D Starch Add iodine TS, a blue or purple color is produced; Mount in glycerol — acetic
acid TS, examine under a polarizing microscope, starch granules show crossed polarized light
which disappears in gelatinized granules.

(2 Aleurone Add iodine TS, a brown or yellowish = brown color is produced; Add mercu-
ric nitrate TS, a brick red color is produced. (if the material is oily, it should be de — fatted
with ether or petroleum ether before being tested) .

(BFatty oil, volatile oil or resin Add Sudan [l TS, an orange —red, red or purplish — red
colour is produced; In 90% ethanol, fatty and resin oil is insoluble, except castor oil and cro-
ton oil, while volatile oil is soluble.

@ Inulin Add a 10% solution of a — naphthol in ethanol and then add sulfuric acid, the
crystals of inulin turn purplish — red and dissolve rapidly.

(5 Mucilage Add ruthenium red TS, a red colour is produced.



(6 Calcium oxalate crystals Insoluble in dilute acetic acid, soluble in dilute hydrochloric
acid without effervescence; Dissolve gradually in sulfuric acid solution (1-—2), but needle
crystals of calcium sulfate appear on standing for a moment.

(D Calcium carbonate crystals ( stalactite) Soluble in dilute hydrochloric acid with effer-
vescence.

@) Silicum Insoluble in sulfuric acid.

Examine the starch grain of Fritillariae Thunbergii Bulbus, mucilage cell of PinelliaeRhi-
zoma, inulin of Platycodonis Radix, lignified cell wall of Pinus massoniana with the method of
microscopic chemical identification.

6. Use of Microscope

(1) Structure of Microscope The microscope is mainly composed of mechanical set and
optical system. (Fig. 1-1).

(D Mechanical set: usually includes base, arm, body tube, stage, nosepiece, focus knob
etc.

Base: supports the microscope and keep it steady.

Arm; supports the body tube and used as the handle when carrying microscope.

Body tube: is an empty metal cylinder, used to fix the distance between objective and oc-
ular.

Stage: used to place and fix the slide.

Nosepiece : holds 3 ~6 joints, each of them is fitted with objectives of different magnifica-
tions.

Focus knob: used to adjust the distance between objective and specimen by raising and
lowering the body tube and stage, mainly includes the coarse focus knob and the fine focus
knob.

@) Optical system: mainly includes a set of magnifying lens, light density control, light
filter, light source etc.

Objective: is very important to the function of microscope, and there are several sets of
compound lens inside. Longer body tube and more sets of lens result in higher magnifying pow-
er. Generally low powder objective is below 10 magnifications and high powder objective is a-
bove 40 magnifications. In order to prevent scattering and diffusing, add cedar oil or other spe-
cial oils between objective and specimen, thus the objective is 100 magnifications and is called
“oil immersion objective” .

Ocular; contains a set of lens of lower magnifying power, it can further magnify the image
produced by objective, but cannot promote the quality of the image. Magnifications are carved
on the surface of the ocular, such as 5 x, 10 x , 15 x.

Light density control;: a. Condenser: it is composed of several lens and located below the
stage, used to concentrate light on the specimen under examination. These is a adjust knob on

the side of microscope which can lift or lower the condenser to change the light density. b.
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