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Preface

Experimental teaching is one of the most fundamental teaching means in pharmaceu-
tical colleges, playing an important role in training scientilic thoughts and methods, cre-
ative consciousness and ability of the students as well as in promoting quality — oriented e-
ducation in all = round way. Fast ~ advancing science and technology has come to be an
important factor in dominating social progress. Teaching materials must be updated con-
tinually in pharmaceutical colleges, especially enriching the materials of experimental
courses with the most advanced knowledge in the subject.

In recent vears, China Pharmaceutical University have been stressing the promotion
of teaching reform on the basis of research, succeeding in stimulating teachers’ enthusi-
asm for teaching reform by varnious means such as undertaking the project of teaching re-
form in higher education at the beginning of 21st century sponsored financially by World
Bank and entrusted by the Ministry of Education as well as approving and ratifving inter-
nal programs on teaching reform. Meanwhile, it yields fruits to integrate the transforming
of teachers’ educational ideology into the reform of teaching materials and methods. This
series of texibook of national “Tenth — five” planning - bilingual pharmaceutical experi-
mental teaching series, is an important achievement made through studying ueaching sys-
tem of experimental courses for long, reforming teaching materials and carrying out educa-
tional innovation of all the teachers concerned.

Meeting the new demands for education, science and technology and social growth,
they select, integrate and innovate the teaching materials of pharmaceutical experimental
courses , stressing the overall cultivation of comprehensive qualities, including experimen-
tal ability, creative thought and scientific attainments. This set of textbook possesses the
following features:

I. These textbooks make an extensive “selection” of the experimental materials of
each subject, reflecting the goal of facing the world, facing the future and facing the mod-
emization in higher pharmaceutical education, and taking into account the status quota
and reality of our pharmaceutical education; meanwhile embodying the individuality, sys-
tematicness and scientificalness of each experimental courses, which helps the students to
grasp basic techniques of operation within the class hours of experimental teaching pre-
scribed by teaching syllabus and to improve their experimental ability and finally to culti-

vale a scientific approach of precision, practicality and creation.



2. The comprehensive designing experiments newly supplemented in the textbooks
help the students 1o leam totally and grasp comprehensively the teaching matenals of the
experimental courses, which not only meets the students’ needs for individual develop-
ment but also trains their ability to analyze and solve problems and cultivates their creative
consciousness.

3. Some experiments representing the latest development in pharmacy are properly
included in the textbooks, which helps the students to learn about new advance and tech-
nology in pharmacy and to further arouse their interests in studying pharmacy and relevant
subjects while grasping some basic techniques of experiment.

4. The textbooks take experimental teaching as starting point and are compiled in a
system of bilingualism and aim to set up a platform of digitalization, information and for-
eign language teaching for the purpose of reforming experimental courses, which serves to
enhance the students’ level of technological English. It has been proved that the students
have no difficulty being adapted to the teaching of this set of textbook through many years
of bilingual teaching practice carried out in a series of pharmaceutical experimental cours-
es of our university.

The successive publishing of the series of textbooks used for bilingual pharmaceutical
experimental teaching — the national “Tenth—five” planning textbooks, will surely pro-
duce good and far — reaching influence in promoting the sound development of higher
pharmaceutical education of our country. Since it is the first time that we have compiled
this series of textbook of pharmaceutical teaching experiment in a bilingual system, we
lack experience and thus some defects in choice of materials and way of compilation are
inevitable. Experts engaged in pharmaceutical education are welcome to give any criti-

cisms and advice.
Wu Xiaoming

Ph. D, prof., and supervisor of doctoral candidates
President of China Pharmaceutical University
Nanjing
Jan, 2003



G EEBE A ] ove e e e e e e e e e

F oW RKABBhEN T ERMS RS

e (4)

I . Extraction

l. Extraction L

2. Filtration

3. Concentrate

3, BT L e

II . Several methods in separation and purification
1.Extraction
2. Desalting and removal of chlorophyll +-«eevveeee
3.Centrifugal Thin-Layer Chromatography

4. Liguid column chromatography

() RO LEIE . SEMEIRO M E S EH IR oo

B RAGIELREH

TR — KRS EE BFIREFATHRE o oooevee v

I Recrystallization of natural compounds and drying of samples

W TLCH. TR . SRR o
2 The preparation, Drying and Activation of silica TLC & The preparation of

silica column for chromatography «=+=--++rerrrereieniin,

B TR RARE, S RRAREE e

3  Extraction, Isolation & Identification of Rutin and Quercetin «+«ceteseeteee

(2)
(2)
(2)
(4)

(4)

- (5)
- (5)
o (6)
£ (6)
- (6)
(7))
S, BZE D cvevrree e et e e e e e e e e e e e
- (9)
- (9)
£ (9)
- (10)
- (1)
©(12)

(7)
(8)



YR SRPFEBECSYHRER. 2EEHEHEE o (30)
4 Extraction, Isolation and Identification of Isoffavonoids in Pueraria Radix — +++++- -+ (32)
PR G ERMELE SEARI, PESEWEE - =+ (34)
5 Extraction, Isolation and Identification of Matrine and Oxymatrine v+« -+ (36)
WA BB ERARE. SEEEHEE e (38)
6 Extraction, Isolation and Identification of “Fen Fang ]Ji” Alkaloids +++--+----+ (42)
YRGB EERLST IR B DB E R E (46)
7 Extraction, Isolation & Identification of Taxane Diterpenoids «+«v+rrrvoeeeere {50)
BN W cEEMEIL. S [ﬁ?ﬁf’lg%& ................................................... (53)
8 Extraction, Isolation, Chemical & Identification of Artemisinin
(Qinghaosu) = (56)
BRI FOHEARMRIR ., PSS KT AR & o (58)
9 Isolation and Identification of Andrographolide and the Adduct of
Andrographolide with soedium hydrogen sulfite - (61)
Yk b ABREHRE. TEYSSEWEE - - (63)
10 Isolation and Identification of Ginsenosides - (66)
9he b KRR R S AR BB = (69)
Il The systemic preparative test on chemical components of nature products +creeeee (76)
LM RAILE R RE X - - (84)
2. KREMMERARBEEX - - (88)
3. NMRI%%?‘F'JH;#WHH‘CY’WFJ&E SRt HI:'!‘J”C) 7K i (%@ﬁlﬁﬁ)
- (90)
e ST - (92)



TR K2

KAWL FLRRZRRANMOFRENEZ AR, REFEEX
REMABRASRER, 2 B RRORRKEHRRGE, ERBFESMPHEE
PR, ERFH - FERKEALF, AR ERNFAEPREIEERN
LA PEBERT, i, BREETERF 4.

1. EFLBREHE, AV TR ELe, THERE, “WHERE. F K.
E, B, RAKEERNELE, FREFLNIHREE S KT,

2. RBRWHFTT, WASHAE, THRILNEXEER 7, 8
FHRUR, $RAERL R, IRHEAXRHICTHIE, LENEEH &
AEAFEHURAXNEE, AF, BEREMKIE, BIW 0Lt F,
ERTEEAELE, EHERE, BRRALMFEGERE AT, IEigx
(ETa#H, #4KF, . m.p.. b.p.. TLC. £8) XL ZF,

3. XREFRBLH, THAFER, THHME, FTRETHESF,
ERETNRFFSE, EALONBRHEATSEE, EHTREAN, BF
B R R R EFENEREN, BTRENKE TS, UL EEHY N
U

4. DRANBEAGARTE LN EFTEL, BENBRAS KRR L 2.
EHARE, LR E, HETH TS, BFEWE, BREA. & (Z2F LN
KEK, WTEART, KTEEL), 2HTH,



B RKAHGEERTEAN
Ji ik B AL A Bt

(—) &M

1. 3]

R EEERBEFENR ST MATENRS 4T, HHEBUE, EBERGHRSE
MEROLERTAR, KPEHHNENREYR. B3, 8K, F%, ®k, ¥
B, HEE., AR, SER. 28, KEE. 28, EOR. BAXBERS, MaRE.
MaEE . . s, WIEMWEKSESFMENRS, TEREYE M IEER S E 2y
W%, R E—- BRSBTS RERRREEH S,

1.1 7K#EH

KB A[4> RKRL, KBHKSR =5, ol AM/KEBKRIL, Bk, MRk
fLe&t, m/ B, HER., EFFS, SOATK, TERAKIREREN. H2HKEBR
B, BREEPREREZ (WANE. EAK. BHERS), FARATH—-£58, Hilt,
FEAEWREETK, BEXTHERARBOHHE, BEEFEEIBFER,

1.2 AVLEFMRR

A LA R BN R A E JIREBUE . RICIREGE., B8RS ME, TTRALMRELR
RIEFPEF, fERRESIRRESPRE, F5HSURERRBRERNPERENERT
BESH. BT RBE—EREN, HZMNBRERT, SHHEYAROERE LR, H—
BB W RBH D AREREOZEE, KERBBIRBY RS EFRETE,

1.3 MELH

MRES AR RBRETEELESY, KBRS PNEROBER, FHRH
sKire, IR, AU SYBRMBA RN, ERWERENY, ERA4EEE
H, WERTRRSE,

1.4 KESHKEE

BRMMR LI RERTERKRSKEEE, MAREM T AR SEBB NI
WP HERIG Lk,

JLRE AR B EBERE 1-1~-H1-4,

2. it

HERAREDIBEENRETE, KHTEREBRPHABRYANBEE LR
o W, JRBRERETEEMRLRLEY, FrESRARTE, % 00 HEE
ARE1-5~B1-6,

D



Bo1-1 SER R ECE R 1 B1-2 iR e E 2

B1-3 RKEHER

Pl1-5 Aihugs Bl 1-6 &5 imaEsE



3. R

RO 1 T 4 R BE S A R A U TR . M T AR BEUL E R TR, e
SR ANEE A, HO R R R S CTE DR TR SR IR TR A, R S 9 R T AT AR
APEAFRKMERT A, BROBKESHWE T AR ES, BEGHM R R R KL
WL RE ) — 2 MR . & REIE YR, ERER A A A 5 T BUR K i v
WA, AEATUMARBEREEHEGE ISR (WIEF8) IR RIEKRGTE R %
TREGHSE THIT, WRAKRMBEE KN FHE, RS E A BES SR A
Bk, RiGEEEH, @FAEIK, 48 HETRIOEMAELERN, RPAHLCLLE
RWERIAT A, B E T

B1-7 Hests RN
| . Extraction

1. Extraction

Extraction and separation are to separate the components which we need and
don’t need as far as possible. There are complex chemical compounds in plants, some
are active like alkaloids, terpenes, steroids, glycosides, flavones, anthraquinones,
coumarins, organic acids, amino acids, monosaccharides, oligosaccharides,
polysaccharides, proteins, enzymes,. tannins and so on. Some others like celluloses,
chlorophylls, waxes, greases, resins and gums, are not in our research, the latters
are often removed as useless substances. The following are some methods which are
frequently used during extraction and separation.

1.1 Water-extraction

Water-extraction lies in three types: decocting, immersing and percolation.
Sometimes acids and alkalis are used, too. Natural acids, alkalis and glycosides, for
example, berberine, glycyrrhizinic acid, globulariacitrin, which dissolve in water,

e il &



can choose water as extracting solvent. But water may bring out more substances that
we don’t need (eg. inorganic salts, proteins and starches), adverse to further sepa-
ration. Therctore, some compounds are extracted by organic solvents to bring out
less uscless components, though it is dissolvable in water.

1.2 Organic solvent-extraction

Organic solvent-extraction often carry out with reflux extraction, Soxhlet ex-
traction, immersing and percolation. Several solvents in different polarity may be
used from lowpolarity to high polarity. Different solubility of each compound under
different polarity make separation come true. Simple solvent may also be used.
Ethanol has good dissolution ability and strong penetration power. So ethanol -water
in different ratios are the best choices of simple solvent. The concent ‘ration is de-
cided by the characteristic of desired material.

1.3 Acid and alkali treatment

If the desired material is acidc or alkaline, we can add suitable dose acid or alkali
to the extracting solvent, so that the material change into salt or become free and can
be extracted easily. Some substances react with acids or alkalis, and the products
have different dissolubility. These characteristics are also can be utilized, as long as
the reactions are reversible.

1.4 Water vapor distillation

Volatile oil and some volatile components can be separated by water vapor distil-
lation. For example, ephedrine is separated directly from ephedra by this method.

2. Filtration

Filtration is a simple method to separate solid from liquid. It is often used to
climinate the insoluble materials in solutions and remove drug residues when extrac-
tion finishes. In general, filtration is realized by filter papers and funnels, some-
times column filtration is also adopted.

3. Concentrate

Concentration of extract can usually carry out by rotary evaporation and freeze-
drying. Rotary evaporators are familiar to most chemical laboratories, and the pro-
cess is simply one of boiling the sample under a reduced pressure to lower the boiling
point while rotating the sample to maximize the surface area over which evaporating
takes place. The vapor is trapped by a condenser and collects in a separte vessel. The
material may end up as a thin film across the inside of a glass round-bottomed flask.
During rotary evaporation, solutions containing surface-active material are prone to
frothing, forming a foam that can spill out of the containing vessel. This can some-
times be reduced by the addition of a small amount of surface-active organic solvent
such as n-octanol. Freeze-drying takes place under high vacuum and involves subli-
mation of water from a frozen solid. The sample to be dried is first frozen, using

v § .



