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This course is a professional elective course for marine pharmaceutical specialty. Spectroscopic
analysis is a commonly used method for the identification of molecular structures of drug
precursor compounds. Spectrum analysis includes ultraviolet spectrum analysis, infrared spectrum
analysis, Raman spectrum analysis, nuclear magnetic resonance spectrum analysis, mass
spectrometry analysis and comprehensive analysis. Its main task is to learn the basic principles of
spectral analysis and spectral characteristics of various organic compounds, so that students can
understand the basic procedures of spectral analysis and its practical application in the analysis of
organic matter structure and complex matter components. Thegoalofthiscourseismainlyto cultivate
studentstoacquiretheability of spectrum recognition and interpretation, and ultimately to a certain

extent, to master the structure analysis of drug lead compounds or substance identification.
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This course mainly introduces that the general situation, pharmacological function and the

relationship between the biological function and the health of the human body. It is including of

(@ standards and evaluation of human health; @the pharmacological effects of antibacterial,
antiviral, immunomodulatory, antitumor, hypolipidemic, hypoglycemic, anti-thrombosis, anti-
fatigue, anti-radiation, anti-oxidation, anti-aging, prevention of analgesic Wenshen impotence,
prostatic hyperplasia, prevention and treatment of cerebral degeneration from marine biological
active components and ®the relationship between the functional components of marine life and
the health of the human body.
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Understanding human anatomy and physiology is written for the students of marine
biopharmacology department who are taking a one-semester required course in anatomy and
physiology, this curriculum take of the human anatomy and the human physiology. It covers all the
basic information necessary for a general understanding of the structure and function of human
body. The anatomy is a research of morphology, structure, position and function relations of
normal human body’s various parts, is a study on the morphology foundation in studies of the
human body physiology. Student should master the knowledge of basic structures, morphological
characterizations and positions of human body’s various parts, be familiar with normal physiology
function of the organism various systems and the various apparatus through this curriculum study.
Students should understand the relations of human body structure and their function, the relations
between human body and environment as well as the human body function activity general rule,

students will be seized of this curriculum’s elementary knowledge and terminology.
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Foundational immunology is a science that introduces the basic concepts of immunology, the
composition and function of human immune system, the characteristics and rules of immune
response. This course is one of the frontier disciplines of life sciences and an important basic
course for medical and pharmaceutical specialties. It is also one of the fastest developing and most
widely applied disciplines in basic medical disciplines. The teaching purpose of immunology is to
enable students to master the basic theory of immunology, understand the new progress of
immunology, form a good scientific thinking and overall thinking consciousness, and lay a

theoretical and practical foundation for students to learn other basic courses and professional

courses.
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Pharmacology is a discipline that studies the interaction between drugs and organisms, and
provides basic theory for rational drug use in the prevention and treatment of diseases. It has
extensive and close relationship with basic medicine and clinical medicine, and is an important
course in medical education. The main contents are general pharmacology, efferent nervous system
pharmacology, central nervous system pharmacology and human nervous system pharmacology,
cardiovascular system pharmacology, visceral system pharmacology, endocrine system

pharmacology and chemotherapeutic drugs and others. Through the study of pharmacology,
students can understand the role and principle of drugs.
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Introduction to Food Science is an elective course provided for students do not majored in
Food processing technology. It was to introduce the general theoretical knowledge of food science
and its involved subjects, related laws and regulations. The main contents includes: basic
information of food science, principles of food processing and preservation, typical food
processing technology, packaging and transportation, sensory evaluation, food quality and safety,
and related laws and regulations. During the study students would systematically master the
research field of modern food science subject, be familiar with basic theory of food science and
the processing technology, know the system to ensure food quality and safety. These knowledge
would support their future work and gain them the ability on problem finding and solving.
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The course is based on the spirit of the document the Ministry of Education opened
the University of Public basic courses, but also University and College only a Students'
Information Awareness, the ability to obtain information literature courses. As a public
course, directly to the students information literacy, especially to improve students'
ability to serve information retrieval. For the students to understand the basics of the
literature search and retrieval technology, understanding and an overview of a variety of
digital literature resources, the overview, the use of methods and search skills, with
document search, analysis, the ability to obtain and use, so that it can successfully
complete the thesis and other documents needed to find and collect work during the study,
and to cultivate the students' lifelong learning ability.
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Biological Separation Techniques and Principles is the specialized elective course which is
required for senior undergraduate major in bio-pharmacy in the College of Food Science and
Technology. The task of this course is to learn the basic principle, method, operation, calculation
of biological separation and purification techniques, and understand their practical application in
the production process of typical biological substance.

This course is mainly composed of addressing the different cytoclasis methods (mechanical
and non-mechanical method) and the measurement index of cytoclasis (percentage of cytoclasis,
protein content, enzyme activity, conductivity, etc.), biological separation and purification
techniques (solvent extraction method, two-phase water distribution, ion exchange method,
chromatographic separation method, etc.) and their application differences, the application of
biological separation and purification techniques in preparing amino acids, antibiotics, enzymes,

etc. Through learning of this course, the students can apply above-mentioned knowledge to the
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practical production of biological substance separation to lay a solid theoretical foundation for

their thesis work and future study.
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Fermentation and Bioreactor Engineering is an elective for the undergraduate students major
in bio-pharmacy. This course includes biomass raw material treatment, culture medium
sterilization equipment, air purification and sterilization equipment, ventilation and fermentation
equipment, anaerobic fermentation equipment, solid-state fermentation bioreactor, animal and
plant cell culture reactor, enzyme reactor and microalgae culture bioreactor, cleaning and

sterilization of equipment and pipeline, etc.

By the end of the course, students should know the basic concepts and principles of
fermentation and bioreactor operation and master the structure, working principle, performance
characteristics, operation points, selection and maintenance methods of the equipment. They also
should have the ability to utilize the basic theory of strains engineering, optimization and
preparation of medium, microbial metabolism and regulation, kinetics and metrology to optimize
and control the process of microbial fermentation. Meanwhile, the students are expected to
analyze, design and evaluate the technique processes of microbial fermentation by above basic
theory in combination with professional standard, occupational ethics, intellectual property and
law, social ethics and environment. Moreover, the students have to master operation processes of
microbial fermentation from mini-experiment to scale-up experiment, and learn the manufacturing

techniques of typical products in the fermentation industry.
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This course mainly elaborates the basic design principle and methods of ammonia refrigeration
equipment. The chief objective of the course is how to join the refrigeration machines, pipes,
valves and gauges together to obtain a set of refrigeration equipment which is safe, economical,

lowered constructing cost, and was satisfied for the food processing and cold storage.
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Functional Food belongs to Subject Elective course. In this course, the basis theory of

functional food, the utilization of functional food, the evaluation and management of functional

food are discussed.
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Pharmaceutical Administration belongs to system management which includes pharmaceutical|

research, production, circulation, advertising, pricing, using and regulatory etc. The main object of

Pharmacy Administration is to make students know that pharmacy administration's basic theory,
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Marine organisms have provided a large proportion of the bioactive natural products reported
over the last 20 years, but none of these compounds have reached the pharmaceutical marketplace.
This curriculum describes current progress in the development of a selection of newly anticancer,
treatment of cardiovascular diseases, antiinflammatory and anti-Alzheimer's disease agents,
discusses some difficulties encountered during the development process and suggests how these
difficulties may be overcome in the near future through applications of recent advances in
biotechnology. Content is concerned with the new technologies such as NMR, MS and the method
of extracting and separating in biological active research technique and the application in

structural research. Both theoretical and experimental methods have introduced.
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Specialty English is an optional curriculum for students of biopharmaceutical major. This
curriculum focuses on two major areas: the literature of genetic engineering specialty of English
version and practical pharmaceutical English, including English vocabulary and common
expressions of genetic engineering, introduction of FDA, Marine drugs, medicine tools oversea
(such as British pharmacopoeia, American pharmacopoeia, Merck index), drug instructions and
other contents. To cultivate students' ability of learning and practical application of Specialty
English, and guide their work practice, so as to meet the needs of China's economic and social
development for the skills and knowledge of Specialty English in the work practice of

pharmaceutical personnel.
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2.1 Students could read scientific or technical English literature and obtain relevant information,
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Let students understand the professional quality and ethics of biopharmaceutical personnel,
adhere to the practical and realistic thinking, based on the perspective of "patriotism, dedication,
honesty and friendliness", the Human anatomy and physiology classroom learning and the
cultivation of basic civic ethics belonging to the socialist core values are closely combined, so as
tocultivate biopharmaceutical talents who take national honor and patient health as the primary
responsibility and benefit the motherland people wholeheartedly. To enable students to realize the

initial intention of professional, so as to help them overcome difficulties and contribute to the era

of great health.
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As one of the core courses in biopharmaceutical specialty, Biopharmaceutical Technology aims to
train and boost the students’ ability in biopharmaceutical development and production. The text book
contains three chapters: basic biopharmaceutical technology, bioseparation engineering, and manufacturing
process of major biopharmaceuticals. Main emphasis is placed on basic theory, knowledge and techniques
in manufacturing processes and quality assurance procedures. The book represents the recent progresses in
biotechnology, bioseparation and biopharmaceutical process. It also introduces biopharmaceutical
development and large-scale manufacturing process.
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The course “Utilization of Marine Bioresources” is an important elective course for the
undergraduates of the major ofbiotechnologyabout marine bio-pharmaceuticals. The course will
present the knowledge related with the effective utilization of marine bioresource, includingthe
main nutritional components, physiological active substances and toxic components of fish,
shellfish, seaweeds and other marine flora and fauna chapter by chapter, and concentrate on the
processing of seafoods, the development of marine drugs and the usage of marine microorganisms.
The purpose of this course is to help the students to be knowledgeable about the method to explore
and utilize the marine bioresources and prepare themselves for the research and work that they
will face in future.Besides, the study about the current exploration of marine bioresources helps
the students to establish a good attitude towards bioresourses and be aware of the balance between
utilization and protection, which is proposed by President Xi Jin-Ping that “lucid waters and lush

mountains are invaluable assets”.
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The antibacterial property of hen egg %%
2 | white, due to the lysozyme it contains, i) *E YR EEF, B N
was first observed by Laschtschenko in EX
1909, although it was not until 1922
that the name 'lysozyme' was coined,
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by Alexander Fleming, the second
scientist to discover penicillin.

But according to one publication, it
was Fleming "who first clearly showed
that an enzymic substance present in a
wide variety of secretions is capable of
rapidly lysing (ie.., dissolving) certain
bacteria, particularly a yellow "coccus"
that he studied". Fleming first
observed the antibacterial action of
lysozyme when he treated bacterial
cultures with nasal mucus from a
patient suffering from a head cold.
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By learning Pharmaceutics, firstly students could master of the basic concepts of the
formulation in pharmacy, characteristics, quality requirements and assay, preparation technology
and theory; secondly familiar with the main unit operations include crushing, sieving, mixing,
granulating, drying and air purification, filtration, sterilization; thirdly familiar with the preparation
of new technologies, including inclusion technology, solid dispersion technology,
microencapsulation technology and targeteddrug delivery system, liposomes, microspheres,
biotechnology pharmaceutical preparations. At last, students could use of basic theory tosolve

some problem in the practice, and meet to the needs of China's economic and social development.
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This course mainly talks about the basic structures and professional insights marine
biopharmaceuticals, include knowledges of human anatomy and physiology, pharmacology,
pharmaceutical chemistry, pharmaceutics and drug analysis, biopharmaceutical technology, marine
pharmacology, marine biological resources utilization. Also give a brief introduction into novel
theories, notions, technologies, trends associating marine biopharmaceuticals. In order to make
students understand the progressive relationship between knowledge structures of this course, and

serve as guidance through their later on study.
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Pharmaceutical Analysis belongs to integrated application technology subjects and
provides specialised knowledge of the analytical techniques used to detect, identify
and quantatively determine drugs and related substances. Participants are introduced
to techniques for evaluating analytical data and validating analytical methods, and to
strategies for analytical research and development. The course has access to the full
range of analytical spectroscopic and chromatographic instrumentation and students
gain first-hand experience in a wide range of modern instrumentation and techniques,

including the data processing and quality assurance.
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Biologics is a scientific branch which researches the chemical structure/constitution, physico-
chemical characteristic, biological activity, structure-activity relationship and clinical application
of Biologics. It focuses on biologics produced by animals and microorganism. It deals with
antibiotics, bioactive peptides and vaccines, remedy enzymes and diagnosis enzymes, enzyme
inhibitors, vitamin and coenzyme remedies, amino acid and organic acid drugs, carbohydrate
therapeutics, lipid medications and nucleoside, nucleotide and nucleic acid Medications. The
course is offered aiming at undergraduates who are interested in Bio-pharmaceutics and grounded

with Organic Chemistry, Biochemistry and microbiology.
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AT 1 25 R 7 2 I RUE 20
RYERG: PIEZ S 40%. HEE 10%. HEHIR L 50%.

T, REBBRH

R T AR 25 N R B ERMY 2SR APV TE S, IR RSSO R AR, R T [
Ol WA AGETIAE, SBT3 Ak 3 SR D I R A R
TEFEMVE TR R A Aok, BIRDIE R WOV E 2, 2O0eE, EmALE
NRBAERIZNA « FEAATEVARBIALAT L, AN RIS AR, R R AR TR
ik

Let students understand the professional quality and ethics of biopharmaceutical personnel,
adhere to the practical and realistic thinking, based on the perspective of "patriotism, dedication,
honesty and friendliness", the Human anatomy and physiology classroom learning and the
cultivation of basic civic ethics belonging to the socialist core values are closely combined, so as
tocultivate biopharmaceutical talents who take national honor and patient health as the primary
responsibility and benefit the motherland people wholeheartedly. To enable students to realize the

initial intention of professional, so as to help them overcome difficulties and contribute to the era

of great health.
®2 (WA BEEUARER
IR T URFE H AR ST
v WEEBEH e TR
v o 21122 (23 24| 25]|26|27]| 28
Insulin was synthesized
independently by  several PR, TR
groups after the amino acid PHZ
structure  of insulin  was Bs 5
characterized in the 1950s. The E=ANTEH
first synthetic insulin was W, #E
produced in Beijing and T2 B N
Shanghai, China, by a research FHEA R
team leading by Niu Jingyi ( £l HARS T
1 % X)), consisting of scientists | %73 T | k. 2. J J J
coming from Institute of | Insulin | AR 250
Biochemistry and Institute of ALY % —
Organic Chemistry, Academia R TE 4
Sinica, and Peking University Chn B iZAT
(crystalline  bovine insulin, LN O
1965, biochemically and «“ 42, i B i
biologically identified, and Wh A,
universally accepted, details ZEA TR
published on Scientia Sinica AR .
(¢ B FHFL4) ) in March 1966).
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Sufficient lack of glucose and
scarcity of these sources of
glucose can dramatically make
itself manifest in the impaired
functioning of the central
nervous  system:  dizziness,
speech problems, and even loss
of consciousness. Low glucose
is known as hypoglycemia or,

in cases producing ISR
unconsciousness, Jis N —
“hypoglycemic coma ({f L4 RELIEH
K )” (sometimes termed HER TS

“insulin shock” from the most a2 g
common causative (F YR 245 e 25
1 ) agent). Endogenous causes apnl=giate
of insulin excess (such as an | %53 = | J<=Wf?
insulinoma fi & (iR )J¥) are Insulin Rt
very rare, and the WA A0 R
overwhelming  majority  of &A= (R Ak T
insulin excess-induced = IE
hypoglycemia  cases  are 2R &
iatrogenic (IR[Z&A G751 M2 22w
#2/) and usually accidental. A EW, BE
few cases of murder, attempted BRI NET
murder, or suicide using insulin 7T 2 E
overdoses have been reported, FE?

but most insulin shocks appear
to be due to errors in dosage of
insulin (e.g., 20 units instead of
2) or other unanticipated factors
(did not eat as much as
anticipated, or exercised more

than expected, or unpredicted
kinetics of the subcutaneously
injected insulin itself).

Asparaginase can be used as a
food processing aid to reduce
the formation of acrylamide.
The carcinogen acrylamide is
often formed in starchy foods

when they are baked (}t£%) or
fried. During heating the amino
acid  asparagine, naturally
present in starchy foods, PR E K
undergoes a process called the B (i
Maillard reaction ( 5% #i 1 2 | )
J%. ), which is responsible for | ¥4 & [
giving baked or fried (VM ) | L-aspar ?I .l j G
foods their brown color, crust | agine Ynfﬁi' HE Z’?
("R 4h 7 ) and toasted flavor. AR i ’ ai
Unfortunately, carcinogens ?g LIHER

such as acrylamide and some

heterocyclic amines ( 423 i)
are also formed in Maillard
reaction.

By adding asparaginase before
baking or frying the food,
asparagine is converted into

another common amino acid,
aspartic acid, and ammonium.
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As a result, asparagine cannot
take part in the Maillard
reaction, and therefore the
formation of acrylamide is
significantly reduced. Complete
acrylamide removal is probably
not possible due to other, minor
asparagine-independent
formation pathways.

As a food processing aid,
asparaginases can effectively
reduce the level of acrylamide
up to 90% in a range of starchy
foods without changing the
taste and appearance of the end

product.

History

Chinese medicine has used gg%iﬁ

animal bile for hundreds of ey U
K

years as a medicine to treat
"heat" illnesses. It was used to A "5 EE]E
relieve spasms, reduce fever, Taurou 2 IR

and improve visual acuity. Bile %, GIAH

4 is naturally synthesized via ;;Zﬁz(l)i —?ﬁfﬂﬁf\)ﬁ‘ﬁﬁ N N N
cholesterol,  consisting  of | 7 .4 iR, JEER
compounds including (TUDC REHHEHR
taurochenodeoxycholic  acid, A) LS
ursodeoxycholic  acid, and JE W R}
chenodeoxycholic acid. EFIEE T
However, UDCA and TUDCA HEesk,

were first synthetically
developed in 1954 in Japan.

Ny SEEMAEEFE

1. BIOLOGICS/AEWZin) » T, Bt tdm. FEEZGRHGE, 201445 H,
1R

2 (EMIEOREZ ) - RAE. SRR AL, 2003 £ 9 A, H—hR

30 (EMZLE) - ERIR, FBENLEgN. LSRR

4 (CEWIZEYEE) . OSKIGET, EMCE TG, TRFHZGRIRENETEAT, 2008 £ 3 H
4. FRESHERENERRS 2T

IREE I 2 O R URRE, M T2EM 25 i ORI o a5 PRIR. IR HTE
HMik. eV T2 BME T A SR kgD %, AT,

VAL
I R R E 5, sy B R
AT AREINILR FAER, VR /N S N R U 2 A
“RRUR F IRHIAE 5-10 29l
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(EVDBEEARSRE) BERHN

WREAFR (P30« AP EHARSEEE (Biological separation techniques and principles)
URARS 5. 3509941

2 T 2

¥ W KR 32
R BC: PR (28 S HREN IR (2 ) +HE (2 D
WREMTT N EHR

—. WERHN
1. HREMR

(M B ER S IR A A B =2 e A 258 AR E T i A R R Rl B iR
Feo AURTELAZA S DB o B M A R O REA R B FEATTE . SEARRIETH AN N &
FAES, R, ARAED > EEARAE SR At R P K SEBR B L o

AR BRI E YR () BEAT MR AT E (U AU
ARBEPPO RS (BRER . EARS RIS . SRS WE. BV B HIEEATTE
CEFABGE. MM ICE BTk, Gl Bikas) LKA AR MZES, Lo
POy ESEORTERI R ZIEIR . PUER. ALV A Y R P IS SO0 . S AURAE )
2], BRI AT S T ARIEARR R AR TNE . ARV bR SRR IS e
eI B R T, J9E AR EMEAR SCTAE SRR ST RETT T & PR B .

Biological Separation Techniques and Principles is the specialized elective course which is
required for senior undergraduate major in bio-pharmacy in the College of Food Science and
Technology. The task of this course is to learn the basic principle, method, operation, calculation
of biological separation and purification techniques, and understand their practical application in
the production process of typical biological substance.

This course is mainly composed of addressing the different cytoclasis methods (mechanical
and non-mechanical method) and the measurement index of cytoclasis (percentage of cytoclasis,
protein content, enzyme activity, conductivity, etc.), biological separation and purification
techniques (solvent extraction method, two-phase water distribution, ion exchange method,
chromatographic separation method, etc.) and their application differences, the application of
biological separation and purification techniques in preparing amino acids, antibiotics, enzymes,

etc. Through learning of this course, the students can apply above-mentioned knowledge to the
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practical production of biological substance separation to lay a solid theoretical foundation for

their thesis work and future study.

2. REER
2.1 HIRWRE YR IBART S IUWRE. AENUIED RGBT 1R 45
2.2 BEARAEWIIIF S B I REAR 7 R B e e A T 1) R PR X S 2
2.3 THRAED G B BRI S BRI Pz AR S A i LA

2.4 3 1B TSRS RHASRE, SR IME. At AR AR AR Z 15 R, I ZRIZ A A
UERBYE, WORAREEESE 7.

=, BEAE
B BN =2 PR SRR H
i oS
2112212324
B—% Hi 2 [LsEmE— [V [V v
BA R BRI X A " o
B AR R R A A O e
WA A BRI R R iy

ENIG [ e/
25 (BD) 23
—E

HoE R 4 v v
S YRR R RS
A LB AL, S R R 4
o R PR ) L 2 2 R R 5 4
B MR A

— Wbk

« AEHUIRE

« TR PRRR T IR R A

=W BRI

. R
R P R R 0
L e SR

- R

EOUY B TR AL T
BE OEFREBE 6 [1.ZFZEME I\ v N
B A L R
e RS D HobtE )\ 5T
>]
— . SRR B AR I AT gl
i

I WEAIRERE
5= KAH SRR
—. pHIH

144




= B

=. T

Pa.

SV AR R AL

—. FLHE T L

T AR RR E AR LR 2R
= FLIRRAIRR
(NP R

AT AR EIR R R
BN BT O AL

F=F WKMHSECE

W PIKAH T

MK

WM

—. R AR

T AT

=\ GAEEIE

1L R A WO

—. BMHEEWIT&

T R E YR

=. EhkEn

D_q pH ,TE%[”J]]]‘}_L‘

O A

— &7 e
R THI A Ie)

E\E¢\?%%ﬁﬁkkﬁ¢mfﬁ

N RN

FET PKAHAE AL RN

1. ZRAM B+
e PIKARSC
%

FNE BTEE
— EAMS
SRR PH A et iR
T SRR PN B T A e iR
= URBRE RS AT I
I e S A Rk o
BN BT IR B REAT I E
Jiik
= BT A i R BEAR S
. AT RE
T BT SCHRIEE
= BT HadiEmiash
L oL R R o S U i
— AR
. BTmREN
=L BRI ER L
0. AP
B BT AHERIE AR

PRI E ),
E*Hﬁﬁmx i
EKJJZ{ =

145




. KR T A
— BT A A

= WL

BHE GENEE 6 |1 ZHHHM v v
BT (RBREAMS %§%E§=@
o = =
%Tgﬁ%ﬁﬁﬁ At 7
. HE RS .
BT YeREMT EE T

B KR D AL AT B A
WO LR TR W

ST IR 3. B gh itk E 4T
ST BTRHEN ARAR S
LT BN ARHERAZ
L HAkEm [i) F) 5[5 15

— AT B T

=L BHRENTHRE

A ki

—, B

—. RTRRL R ik

BANE MR (CRERMNEE K] 2 | WELE RN V[
sk TS, A
F—F T HRE RN R JALCERTNE
B AR MR AR N

B CEREERMEERS. B

=\ #HETE
APRFER M 2 R 5 G PSS & 108 KA T UM RS EX AR 7 SR
SR B FEAM S I JRENA AT IR, PRI RN E A RN
BURSR I , e ERR AR 18, FRSORA T, DR, fdmsa i)
BE7T, IR, AEMCEREEVAEEE, B ER AT,

M. E% 5407 R ek
FERAUFRSCER I, FIRE, AR ST RRIR AT B 855 g T %%,
VO ITA PRI ZY, RO A o RIS IR AR IR Bis HIRe ).
BPERG= 20% % B G+ 80% AR 18 3T K MR A Vi PRI
BIPRSUEASESES], L NRE . BRI B D81 A %5 .

I, REBBEM

| WRBBEH RERIE | BT | AU E AR
2 W |

ST IR 0 T e—s (e i T AR
| R SR, | o | R LE RS A

146




R B B, BEFROME. AR A
LR

2 | PRSI R SR, AR g | YHE | 24 WP ER SRR
8 1.

3| IS AHEBRIL ) B, HON| = | yHE | 24 BORAKEEIRIR A
IR Gli— A B I3 7.

4| REERREN RS REAS |8 | s, | 24 BFRIME. WREIEIB
PRt RSN B TENE & | m | e | ORI IR, I
BT THOVEEARAER, | pa |y FIBHIE e, WOk 4k ]
A DUR 3 CERE

8 | BAABHESMEAREE (FAE | g% | 2. | 24 VIR AAHE LS,
HERD PR LIS WA | WOR AR ST ).

e

« BEEMNEEFE

>
W

AR, 2, CHigmdtE L 22 ()Y, 2 DlHRE, 2003 £, KK
PRl 45, (EoBERESEARY , kbt 2010 4. [k

PR, 5%, (WA L2 , (e Toliitt, 2013, #
FAE, (DAY AT  FRBETE G, 2007,
WKL, 55, (CEVRETRE) , RO ARG, 2015,

£ RRE SR EREIRE
AR . RO IR R S SR, UL, (6351 TR
B, S2ERISSE AL RS, N, B Rse R R TR R TR IR
A
A $eft
gE
TR EH
(E NN GRS e
BOEB I ST

H #4: 2019-02-25

147




(LIEFLW) HFKRH

— WEEE

v o | 0| AFFELG
RELH HEL Pharmacology experiment
N WS 3104707 URFE T wiE
BEGR oy i ST/ LU | 24
FFRF |6 B IRTE AW T
& | A 25k
Hbr 1: %] BRI — B AR T IE I AR
HbR 2: BARAN O RE 70 B AR S B 20 M s (1 45 ha AN 45
EbR 3: 2] S48 25 28 S0 10— G 7 VA A0 s 2
PR R )
Hir 4: 832 E0NE MY, BT RAYIMRE
HAR 5: 1RFI2AATT MR2525% N A RIER L R R MR TG 7, 31 “2 . ol
WS A8 AR, RRUERGE, AT ERT, S08R, &
HEANRMIZENA
AN | R AHEANH AR E LIRS A A I, K22 AR R S8 BG4 T 1
P . ARFERATT . ) FEAE. SLI0RE 0 WS35 VT 2% A BBk
SRR FEANSER, TSI (S 30%, SERRERIE 40%, ME5HRE 30%. LS. .
e By o Bk BRI
KRS | WE, BME, BOI, BRI EEINEY TR
1 CEE R 25256048 5 ) EEINEY TR

148




. KRB NE

DL 2 TR A 9 A B

N g | | Z| =B SRR H RIS A
SIS TR 2| W | A e
| 2% | BR| AR BR| AR
Bk | 1/2]3]|4]5
1.2 seieshi | 1L SEREE | v V|V
Mg, FRid. | RETE
MRS, A2, | 2. SR
SRIM. MbFEFE | LTI
58 H T 3. S E Y
s 2. BRI N | HEE
180370 0 i | A, A2 | 4 ERIIVM
a4 | o i 1| FRIMIT . WEHE. Bk
U e B S B TVES
%; P KT S 7
S %
5. SEEREIYIN
KA 5
6. SEIENWIN
SOy WaRES
180370 | 4525 | 4 | B | & | 2 | MEARSZE | 1L ARSHE. & | Y Vi
102 &7 iE | % BXZAMERT | B, R2. Wt
X2 FALE i
WfE 2. WLEEANIGAIE
F TR ER AT R
A B WIPESAD
i A S I
NG ES
BT
180370 | gup | 4 | ¥ | 2 | 2 | FIMMAER | L I EM VI VY
103 = | % R 77 LR B4
ffE MRS, Ak
fek LA
2. SESYNMAE
7 AT i
3. FERR;
TSRS
%
180370 | g | 4 | ¥ | 2 | 2 | FIAMMHEE | 1 K VIV
1 04 = | %k ik YedialaRis
I 2. S
- LA Ay
%
180370 | M/N | 4 | W | % | 2 | FIMNEBME | 1 0FEIFES N VY
1 05 | Bm N |k I3ES B A N
iliZax PN 2. BBy

149




e BB 4

e

e
180370 | 244 | 4 | 4% | 4 | 2 | HSIKW LDo B | 1. 2G|V il
106 | i R Ik S

P ik

R 2. LI

o PR

WsE LD 77

VE: SEIIE ST RIS 5,
SKERM: BOR. IRIE. Wt
SIREOR: B, wig

2
oE

40 1802105+01 B 180210501

=. WIEBBEM

HHC 24 LU EHEEE R A S R R (T

) R, AT UARM BT Bk I A

U AR Rs (AT AR IR Bk, SRR B An T BORIE BB E #5):

B | REBBEM | ML BTrik XHRAE E b ST R
2 H 2 # Elﬁ Ef ............
1 R B L i sk Pz v
e R
RAT”
2 A H R A N

FHAN: BET

HEZAN: RCE BRE
Bk WY

H . 2018 4F 12 A 28 H

150



(RARZPULE) (FRR) BFEXH

WRLR: RARZW¥ (Medicinal Chemistry of Natural Products) #F24HS: 3501002
X4y 3 %4

20t B2 48

S2ETER: PHEEERT 36 SRR 0 EHLEE: 0 WHE%EET: 10 HARZERT: 2
BREARA: W&

—. WRERNT
1. RAEMES

KRR oiriess. AIULEYIRaE . R .. h 22 R i il
b ERUHRRAR A B AYNE YR A AR . PR SR E . SisE. E
PRI, AT RS TR RSO R, BraR B A NE ARG TR L JF AN
AR ST, RREZ P EEN R RENA . RIRZWIA 2202l PHZ AN a7 itk
170, PHRELRRONE, BRSO a . AR, SR . S %E .

The subject of phytochemistry,or plant chemistry,has developed in recent years as a distinct
discipline,somewhere in between natural product organic chemistry and plant biochemistry and is
closely related to both.It is concerned with the enormous variety of organic substances that are
elaborated and accumulated by plants and deals with the chemical structures of these
substances,theirbiosynthesis,turnover and metabolism,their natural distribution and their biological
function.

In all these operations,methods are needed for separation,purification and identification of the
many different constituents present in plants.Thus,advances in our understanding of
phytochemistry are directly related to the successful exploitation of known techniques,and the
continuing development of new techniques to solve outstanding problems as they appear.One of
the challenges of phytochemistry is to carry out all the above operations on vanishingly small
amounts of material. Frequently,the solution of a biological problem in,say,plant growth
regulation,in the biochemistry of plant-animal interactions,or in understanding the origin of fossil
plants depends on identi-fying a range of complex chemical structures which may only be available

for study in microgram amounts.
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Medicinal chemistry is a subject which discoveries and inventions drugs, syntheses chemicals,
clarifies the chemical property of medicine, and researches the law of interactions between drug
molecules and biological macromolecules. The main research is chemical structure, physical and

chemical properties and the stability of chemical medicines, metabolism in vivo, the toxicological

effects and structure-activity relationships, etc.
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Bioengineering Pharmaceuticsis a scientific branch which researches remedies produced through
bioengineering technology. It focuses on fundamentals and application in biopharmaceutical area
of DNA recombinant technique, protein and enzyme engineering, cell engineering, ferment
engineering, concerning bioengineering pharmacy, enzyme engineering pharmacy, microbe
ferment pharmacy, cell engineering pharmacy, plant and animal cell culturing pharmacy,
extraction and purification technique of biologic material drug, application of various drugs in

medical diagnosis and remedy, and their production techniques.
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3.4.3.8 Activity determination of recombinant
proteins

] 1| skl
ekl 0 | #r
RN R F L

BRI RE T N — R 2, DRRSLAEH. Rk,
AYNETE IRRRIR . JEDR TR MRS . (BREAERT

P AR
e 2 | B
5]
R
=, HERAER

TERBUNEZGIRE T R, AL R 2R . N AT Re4{ AR R B AR Al
R, RS IS,

FURAERE BN A TRELG I 2 458 (B « BRALTERR . AEWsAidtE. MRk
KR, MY TRERZNEANES ., B, JEE, FRRRHIE AT LB THZ, FErEav
BEEREA AR USRS RS, L BRI e, o, R
ARG, IR IS, BRI AEE, JRRCRAIZ BRI, IR IR
RIEIIR S . BRSSO AR

THRREDIE, XNATAVH AT — R R 5, BE. 0, ol ppt, IR
B, SRR QNERR, HEeRsAE A SRR, R LA A ST B
FHANIFEENIGES . WHRJE, BOMN K AT B 45,

ASTRRE H A N BB T AT OGS BORLA 5 1 B 1Y) P9 7 1 DRI R 2 FH 1
i, EEEEIS G BRI L], BB 2T B
0T, UMM TR B AR R, T b E e . &

PR N AT 15 220, EEREEWIHREZ G, EAE - EREI. B,
b SR HAE, BAAEMERAEXN PR B AR . B, 09 AE R RR

E2EE

AREE 2 | @y, mEwa g | TEAE | BB KRR
&3 PLFBES:

B XY TR

e IR | AL R TR IR HTER . LT

e e g | TE R BMEIE . i ER.

X B AT A HT LU I B ) BAEMTRGMOT K. AR, HA
IR

P S AR 0 A4 TR 26 8

ENIBEN | s . g, | | SEHERLREDSRSRA. O,
AR gt e TR | 0 SRR TR T8

i) .
BT S AT IR B A (ERES:

SEREME. 28, 38 | k. EiRk %m%m,ﬁIWtffﬁ%mﬁgﬁ%m&
Bk SMHTIIRE ENAT

169




ZEIpl . BRHE

(L EE R feik SRR, RTLRAE.
RIS | o R R AR RO ]
- Sk RE S v Il L Y B RS T
2y o
Lok | NS, EERERSE R
WERRECR, WO | (R, %k
4, URSIREITHE. 5 E 2 51 5 T B
AL I SRt

B, PP, DR | TUEMEMEAREN A ek, Rk
PR, B

(A ek, TR N
T e ”ﬁﬁf‘

FRAE %5 e 77
SEMEITS | BIVASEES . 2 THE | PPT BV
fit S
MGURRL, 1898, AR | PPT IS
7N S
. BFT7ik

HIARREECEE TR A R kA e, RZeIR. e s . %

5 R E R
SEAT IR RS WA e ARG & 1 8eE T, BIRRAE &N 0% N 25 1 B AR B3 vk e R
BARR7. AT HEWEER. LB, B, B2 R R A S A R

ARFER A A R B CFEM (BREEEMAEIBSE) © SGE (W
oo L M (BRI AR RS, ©F BEEN SRS IR ST HE
ZUTHDY DLEM FiS (FE R E-MAIL 240 .

ZRFE RN, BTERINIR T A PHE L HE RN, 2 N 25N B2 S
ARG AR T TR S . ARSI RERR IR, XA CHRIEEAR . IR NS
ZHBES .

AT 5 R A N 2 U #0
BYPRS: SPRHEN S 10%. BETBIER G 30%, HELS 10%. FEHRLS 50%.
i FREBBRH

Let students understand the professional quality and ethics of biopharmaceutical personnel,
adhere to the practical and realistic thinking, based on the perspective of "patriotism, dedication,
honesty and friendliness”, the Human anatomy and physiology classroom learning and the
cultivation of basic civic ethics belonging to the socialist core values are closely combined, so as
tocultivate biopharmaceutical talents who take national honor and patient health as the primary

responsibility and benefit the motherland people wholeheartedly. To enable students to realize the
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initial intention of professional, so as to help them overcome difficulties and contribute to the era

of great health.

AT T A e 25 N GO R IR APNPIETE,  RpSe i sRR AR, ST
Ay WG AR, BN AR B 2R 2 3] A B SR O B ) A REEEA
BB TR R B SRR, RIFRUE SR ROV E BT, SO0fR, G
NEHVEVIRZAA o ALFAAT78 0 NRBI TNV, TN RTH B, KR ATt
R T B

R2 (M TREMIZ ) BBEHCERNE

TR FHRAE H bR
7 R EEEH XL\ i
El Sy 2122232425 |26 |27 |28
1| RIEFEE TAEHIZ506 T20 4080 4F | o5 1 | tik, 4 \ V
R, &b, HTEREEE| = HAREC
M, IERARNKRE, HETCWIR| |5 | EXRE
M. o IL-2, THR o KA | g ik
LEVRRIPER T (R gfERR R & 3t W A 25
KR BRBE IR AR 20 128 | - ga | 40,
MR E NS T, SEANLER W o ) 25
o LLKIGH B Rk RIGERE T i =
AL UL TR, Hdank g "
KT B AT 44T A K o
Fo BOERIEIRT . SR, MAT R T
Fe i S e A S AT . RS TR
DRIE 7 B TR AL R Tt 1 2wt 5
WERRE, Wt T E R AN 5 KkE
R4 9T 2590PS3 s 2 P 5L Sh A L
HIZE8 .
2 | What is The Human Genome 01| vk, IF V Y
Project? i |
The Human Genome Project (HGP) Hum R 5 2}
is a global scientific research program | an 51T A%

created to understand the hereditary Geno | 2 A4t

(LR, HACHIER))  instructions | me 2” 1% 11
that make each of us unique. The | Proje | M /% T

HGP will create avast resource of ct k.
detailed scientific information about T A 4
the structure, organization and j e
function of human DNA. Scientists at TR, Bk
the U.S. Department of Energy (DOE) L] 4
were the first to envision (¥, A8, DR IlEN
JEE, JE5Y) the project, in 1986, as a SRR
project to explore newly developing % b
DNA analysis technologies. By 1988, K. iR
the National Institutes of Health (NIH) 4
joined the project and a joint effort (3% S|
[[%%7/7) was formally announced in e

1990, officially starting the Human

Genome Project. The Department of )Ej ﬂ:ﬁt iﬁ
Energy's Human Genome Program I
and the National Institutes of Health's E_{ K E‘,‘J %
National Human Genome Research w, JFH
Institute (NHGRI) together coordinate BEFF5]
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the HGP. The HGP's original plan was IEE- TS
a three billion dollar 15-year project AR
that would be completed in 2005. it 70 18 %
However, through rapid technological oK A
advances, worldwide efforts on the O
project have greatly accelerated
changing the expected completion date
to 2003 (making the project a 13-year
endeavor). Over one thousand
researchers, including /6 institutions
across six nations (the United States,
Great Britain, France, Germany, Japan
and China) are involved with the
HGP.
3 | Asparaginase can be used as a food | 2 4 | #r#2 I3 | V v o Y S
processing aid to reduce the formation | RBE
of acrylamide. L-as Bl G2z
The carcinogen acrylamide is often | para | B 2%, 7
formed in starchy foods when they are | gine | % %} Ji& ¥
baked (#t%%) or fried. During heating Ky
the amino acid asparagine, naturally it gt % Bl
present in starchy foods, undergoes a B JE Wb X
process called the Maillard reaction SHEEAE
(3 $7 18 Sz M), which is responsible Tl BE 2 iE
for giving baked or fried (1 RI) foods R fE
their brown color, crust ("% fif 41 7 ) Ho
and toasted flavor. Unfortunately, AR R A
carcinogens such as acrylamide and ik Iz fitg 7
some heterocyclic amines ( % ¥F %) 2% g 7
are also formed in Maillard reaction. 82
By adding asparaginase before baking EH . %
or frying the food, asparagine is PEAE A R
converted into another common amino A Pk i
acid, aspartic acid, and ammonium. As 1C £ 5
a result, asparagine cannot take part in R 25
the Maillard reaction, and therefore b, R
the formation of acrylamide is e ATk i
significantly ~ reduced. = Complete Wit (1) 1 9
acrylamide removal is probably not .
possible due to other, minor -
asparagine-independent formation % # E &
i
pathways. K & Bk i
As a food processing aid, il 57] Ky 95
asparaginases can effectively reduce BlLE, %
the level of acrylamide up to 90% in a B R AW
range of starchy foods without iz i 1 [
changing the taste and appearance of 7 5 e o
the end product. 1 H0 38 Bl
H,

Ny SEFEMMEERE
Required books #(f4

1. Bioengineering Pharmaceutics(Handout). Wang Chun'xiao. Shanghai: Handout prepared

by Shanghai ocean university , 2018  (AEX TSI ) FEHFGE.  Bifg: BHEEFE RS
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HamiF X, 2018
Reference books &% 5

1. Genetically Engineered Pharmaceutics.Li Yuan. Beijing: Chemical industry press, 2007,
2" Edition (F:RITREZY) . ZFocEdw. bt ATkl 2007 47 F1, 55 hR

2. Biotechnological pharmaceutics. Xia Huanzhang, Xiong Zhonggui. Beijing: Higher
Education Press, 2006, 2" Edition (AE¥)HARMIZG) . BieE, BEEHRFm. Jbal: m%H
B R, 20066E4 ), 55 i

3. Biopharmaceutical technology. Wu Wutong. Beijing: China Medical Science Press, 2006,
2 Edition (AMHIZ L% .« RAEM 4w, dbnt: PEBEZAREHREE, 2006402H, &
i

4. Biotechnological Pharmaceutics. Wu Wutong. Beijing: Higher Education Press, 2003 {4
VIR 255 ) RAE. . dbst: moS80E Hikickt, 2003491, SB—hR

Other materials At

1. PPT courseware (self-compiled)PPT A4
€. FRESHERENRRS2T

ZIRAE 5 HABAR SRR T E . 52258 A BARAE R /i A 58 ORI ERAE Z TR 73
}\\ ﬁﬁ H)g H

HEELPRFE A Hofth T 00 Ul W RO I LT E BEAb 78, S INZIIA TS

s KRR R T RS S 2RI AR R RIS A L 4

THN: LA
CEYNIES ¢ S 2
HOEB K R

H H#: 2018/11/26
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