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Regulations of Laboratory

1. Be punctual, do not be absent, late or leave early without reasons. If you want to leave
the laboratory during the experiment, you must get the teacher’s permission.

2. Thoroughly preview the contents of experiment in advance and get ready for the
materials and reference books requested (including experiment guidance and textbook ) .

3. Take care of all the materials in the laboratory. When using the microscope, you must
comply with the operating regulations strictly, and should handle the microscope careful-
ly. Always after using, make it clean and place it correctly. If it is damaged, inform your teach-
er immediately and make yourself clear.

4. Take care of the specimen, showpiece ( medicinal materials, slices, etc), and return
after observation. Do not make any damage or take it out.

5. Be quiet and do not speak or laugh loudly. Smoking is forbidden.

6. Pour organic solvent and caustic liquid into waste jar. Do not pour it into drains.

7. Return the public apparatus, reagents andmaterials to the originl place; do not move
them to your individual table.

8. Obey all the fireproofing and toxicosis rules during the experiment to stop all dangerous
hidden troubles.

9. Once the experiment is over, clean up all the used tools, including your tabletop, in-
struments and appliance and put them back. You should not leave until you handover to your

supervisor your experimental report.
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Chapter One Experimental Techniques

To identify crude drug usually four traditional methods are used, which are original plant,
description of morphous, microscopic characteristics, physical and chemical identifying meth-
ods. Among them the later two methods need more technological skills. The point of our exper-
iments is to guide students to learn microscopic characteristics and physical and chemical iden-
tifying methods. The microscopic identification mainly refers to identifying crude drugs by using
a microscope and preparation of specimen. Physical and chemical identifying methods mainly
include qualitative assay, microsublimation, fluorometric analysis, spectrophotometry and chro-
matography of main chemical compositions in crude drugs. The following are detailed discus-
sion about usage of microscope, preparation of specimens, microscopic chartography, micro-
scopic chemical identification, microsublimation, fluorometric method, spectrophotometry,

chromatography and hyphenated HPLC — MS methods.
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Section 1 Structure of Microscope and Announcement of Usage

1. Types of microscopes

The microscope is an important and irreplaceable instrument in research of cytoarchitec-
ture, tissue signature and organ construction, including main types as follows.

(1) Optical microscope It is a microscope whose lensis made of glass, using visible
light as light source. They are classified as single and compound types. The compound micro-
scope with complex structure is the commonest type in plants anatomy experiments and is made
up of at least two groups of lenses, with the enlargement factor of 1250 and the highest resol-
ving power of 0. 2mm. Besides the common biological microscopes for general microscopic ex-
periments, there are other kinds for research, such as the darkfield microscope, contrast phase
microscope and fluorescence microscope.

(2) Electron microscope It is the microscope using electron beam aslight source; its len-
ses are made of special electrode and magnetic pole instead of glass. It can distinguish any ob-
jects away from 2A (1A = 1/10000pm) , and its enlargement factor can be 800 000 —1 200 000
and resolving power is 1000 times of that of optical microscope. It is an important exquisite
apparatus for ultrastructure.

2. The structure of compound microscope

The basic structure includes two parts: the optical system for imaging and the mechanical
system for fixing optical system.

(1) Mechanical system



(D Base A basic unit of microscope upholds the whole lens body and makes it steady.

@ Column A short erect column on the base upholds the parts above it.

3 Arm An arm - likepart connects the base and the body tube for holding.

@ Body tube A long tube connecting the ocular and objective lens converter protects
beam path and brightness of imaging.

(® Substage condenser A disc under the column can be turned freely. There are 3 — 4
screw poles for objective lenses on it. When it is turned, the objective lens can be fixed at acer-
tain place to make the light of objective and ocular lens on the same line.

(© Stage It is a platform on which the specimen is placed. There is an opening in the
center, through which light passes through. The clip on it can fix a slide and the turner under
the platform can move the slide to every position. Sometimes there is a vernier on the stage.

(@ Adjustments A deviceis used for bringing a specimen into focus. On both sides of the
pole there are coarse adjustments and fine adjustments to move the stage up and down when it
is turned. The bigger ones are coarse adjustments, which can move the stage about 2mm when
they are turned a circle. The small couple is fine adjustments and the same operation makes the
stage moved about 0. 1 mm.

(2) Optical system This part is made up of imaging system and illuminating system. The
imaging system contains an objective and ocular. The illuminating system contains a mirror and
condenser adjustment. The microscope without mirror uses electric light.

(DObjective lenses They are setted within the substage condenser and can be classified
asthe lower — power, high — power, and oil — immersion lens. They magnify a specimen primari-
ly. Enlargement factor and numberical aperture (NA) are wroten on them generally, for exam-

ple, here is some data about XSP —3C, the domestic product.

Multiple of objective lens Numberical aperture ( NA) Working distance ( mm)
4 x 0.1 ) 37.5
10 x 0.25 7.31
40 x 0. 65 0.63

The working distance is defined as the distance between lens surface and a specimen. The
smaller the working distance is, the greater enlargement factor will be. So should be more care-
ful in use.

@) Ocular  They are assembled on top of the column and can magnify the image
secondly. There are enlargement factors on them, such as 5 x, 10 x, 16 X, and so on.

3) Mirror It is a two — side round mirror. One side is a plane mirror reflecting light; the
other side is concave that can reflect and collect light. The turner on this mirror can turn over to
various kinds of direction to reflect light on the condenser adjustment.

@) Condenser adjustment It is assembled under the stage and 1s made up of a condenser

and an iris diaphragm. It can collect parallel light into a beam to make a specimen bright.

.8 -
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(5 Iris diaphragm 1t is fixed in the condenser adjustment. We can adjust the size of the
diaphragm by turning the operation bar as to control the light quantity.

3. Usage of microscope

(1) Taking and placing Take out a microscope from cupboard with the mounting num-
ber. You must hold the arm with your right hand and support the base with your left hand to
make the whole body steady and erect. You shouldn’t lift a microscope with a single hand; oth-
erwise its screw will be loosed. A microscope should be put on the left side of your seat in a dis-
tance of 10 — 15¢m from the table edge in order to observe and prevent from falling down.

(2) Adjustment of light We usually use the light shining from a window or the light from
a daylight lamp but direct sunlight as a light source. Turn the low power lens to the center right
onto the pore and observe a specimen with your eyes. Meanwhile, turn the mirror to the light
source. You may use the concave mirror when light is weak. Once you see a bright round vision
inside, turn the iris diaphragm to modulate light intensity to make the vision field clear.

(3) Usage of a low — power objective lens Whenever you observe a specimen, you
should start with the low — power objective lens. The low — power objective lens can give a wider
vision field so that you can find your goal and the objected part easily.

(D Fix a slide Lower the stage, set a slide specimen right in the center of stage and
make the point you want to the pore, and then fix the slide with two clips on the stage.

2 Adjust the focus Look at the objective lens sideward, slowly turn the coarse adjust-
ments clockwise to raise the stage until the distance between the objective lens and the slide is
about Smm. Observe the vision with your eyes and turn the coarse adjustments counterclockwise
until you see the image precisely. ( Don’t raise the stage when observing, otherwise you may
smash the objective lens and the slide) . If you can’t see any image, check whether your mate-
rial is right on the light axis, remove it and follow the above mentioned points again till you can
see your goal clearly.

In order to make the image clearer, turn the fine adjustment slightly. When the fine ad-
justment can’t move up or down any more, it has reached its limit. Don’t move it any more
roughly, just readjust your coarse adjustment again, enlarge the distance between the objective
and the specimen, and then turn your fine adjustment towards the other side about 10 loops
(20 loops is a limit) . In some microscopes the baseline of fine adjustment can be settled with-
in the two white lines, and then the focus is adjusted to get a clear vision.

(3) Test under a low — power objective lens  After the focus is achieved, you can move
the slide to the best place as you want. You could also adjust focus again according to the thick-
ness, color of your material and the contrast degree of the image after you find it. For instance,
if the vision is too light, turn down the iris diaphragm, otherwise, turn it up on the contrary.

(4) Usage of a high — power objective lens

(D Search for your goal  You should make your goal right in the center of the vision under

the low — power objective lens before using the high — power one, because the latter only can
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zoom in the central vision under the former one. Then turn the low — power lens away with a high
— power one instead to make sure that it holds a line with the body tube. (Take care to prevent
from breaking lens or slide because of the short working distance of a high — power lens)

@Adjust the focus As the high — power lens turns right, we can see the vision vague-
ly. After adjusting the fine adjustment a little, we can see it clearly. You must remember that
coarse adjustment should not be turned under a high — power lens.

When you use a microscope for the first time, make sure if its low and high power lens
match well as above. If not, readjust your focus as following. Observe the objective sideward,
ascend the coarse adjustment slightly till it is going to touch the slice ( Be sure not to break
either a slice or lens) , and then observe it from the ocular. Lower the stage by using coarse ad-
justment until the image appears, and then turn fine adjustment again to make the
image clearer.

@ Adjust the brightness When you turn into a high — power lens, the field of vision will
be smaller and darker. Readjust the brightness of your vision by magnifying the iris diaphragm
or using the concave mirror.

(5) Tidying up After your experiment, lower the stage, get the slice off, turn the con-
denser to leave light condenser from the pore, lift the stage again, make the mirror be upright,
make the whole body clean and cover the dustproof cover. Place the microscope back into the
cupboard in the same way as you brought it out.

4. Microscopic measurement

When we work on microscopic identification of crude drugs, we usually use the microme-
ters included a stage micrometer and ocular micrometer to measure the size of minute image.

(1) Stage micrometer It is a special slide with a graduated meter at the center, which
possesses 100 divisions of each 10pm in length of Imm. There is a black circle surrounding the
meter in order to easily find. The stage micrometer isn’t used for measuring length of object
directly.

(2) Ocular micrometer It is a meter on ocular, a disc slide with a diameter of 20 —21mm
and 50 —200 fine divisions on it. Ocular micrometer is used for measuring length of object direct-
ly. Another kind is a grid like meter used for counting number and measure area of object.

(3) Measuring of cells and their ergastic substances Put an ocular micrometer onto the
iron coil of ocular, and standardize it with a stage micrometer. Turn the ocular, move the stage
micrometer, make the two graduations parallel when the one end of 2 micrometers are coinci-
dence and find the coincident graduation of another end to note the graduation numbers of 2 mi-
crometers in superposition scope. Calculate the length of each graduation on the ocular microm-
eter amount to that of the slage micrometer (um) . For example: for a microscope with 5 x
ocular and 10 xobjective, the length of 100 graduations on the ocular micrometer equals to that
of 50 graduations on the stage micrometer, so the length of each graduation on the ocular mi-

crometer is Sum. When cells or their ergastic substances are measured, their size is the data
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