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B | 2RGEDEECTA TV A TV ROBBEASZ K DADERT 57201215, EPEEAEAL M A7 AR EAVRELT
MEORRABMNICEET INENH D, RBERTIEINAATOELRPRIEF 7O X2 TR2RICERY KD 7-H0EBEE &
ZEYNZIFNFEAERTIIEAAELT D, NMATOLROEHHM. B, RIGEER. NMFUTI7R— "AF+T
AL XOFHR & HIE, DEEREERN A CODBICOWTERE RO, EMUETIENERYEEE. ¥ - EXE - BREXE. B
BERICEDL S ITFEAINTLE D EZES,

3 | The objective of this class is:

To study actual and industrial utilizations and applications of catalytic functions achieved by molecules (enzymes), tissues
and cells.

- Understanding the fundamental aspects of enzymatic and microbial reactions, especially in heterogeneous systems.

- Studying engineering views of biocatalytic reactions.

- Understanding modern technologies to lead the fruits of biochemical and molecular-biological sciences towards actual
material productions.

FEDENERE Learning Objectives

H | £ AMEOREICOWTERYT 2,

BROBMICOWTEBRT 3,
EYRIGDBHIZOVWTERT B,
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EYRICDRERICOVWTERT B,

NAFTOEREZOBRICOVWTER L, EWFIFOERENEDHT 5,
AR A SRIICHR T 270D F YU T 72— DR EIRIEISOWTERY 5,

EHRMEOEE(FEEZERT D,

B

To understand characteristics of bioprocessese and biocatalysts
To understand enzymes and emzymatic reactions

To understand the stoichiometry of biological reactions

To understand the kinetics of biological reactions

To understand various bioprocesses

To understand the concepts of bioreactor
To understand the immobilization of biocatalysts

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

REHBEIER Course Plan

No. 18 H Topics AA Content
1 B | NMA7oter&E? NAF 70t ZOFEME & 5K
% | What is bioprocess and | Introductory talks on bioprocess engineering
bioproduction ?
2 B | "M A70E20EE Bl - 55 - DB E RO NNMF TR ROBEICOWTHAT %,
% | Qutlines of biological | Various industrial bioprocesses will be introduced.
processes
3 H | BRroEER (1) BEZOFE L DRBICOWTEREBT 5,
% | Kinetics of enzymatic
reactions(1)
4 B | BRRGRER (2) THIYZRXA YT Y ROFE LRI,
% | Kinetics of enzymatic
reactions(2)
5 B | HEYRGOER EFRINR AR EMEY GO EERIELY WIS D WTEHRAT 5, MEDRICORBEEICE
DL RBABHE,
& | Stoichiometry of biological | Stoichiometry of biological reactions
reactions
6 B | HEDRGORER MENRIGDET ML, HIETERE, EEHERE, NHEDERRE, BREIVRE
DEEMIKRV, EEERERX (E/—ET L)
& | Kinetics of biological reactions
7 H | #&I% (1) MEMDOBERIE L ET M MEYOBEESE, BHESE)
Z | Fermentation technology (1)
8 H | B&I% (2) MEYDOEBIRELET ML GRINEEE VDX ETIL, EREEE 7AEIETIL)
& | Fermentation technology (2)
9 H | NM#4U7042— (1) NAFYT I 2= (NAF VT o R—EE, EEAEOETEL)
2 | Bioreactor design (1)
10 H | NM#AU7042— (2) WNAFYT I Z— (NAFYT I Z—DOFR, NAF VT 7 2—NOYEBE), /N F
Y7o Z2—05HE & HIE)
2 | Bioreactor design (2)
11 B | XM A70E2RITET208 | NMMATO0ERICE T 0HBETIROBN. BEolt, 008
E
& | Separation and purification in | Introduction on bioseparation, membrane process and centrifugation
bioprocess
12 | B | BB/ IZT74 Langmuir B, Freundrich &, Henry BIIREEZRIE. SLv7AT NS5 74
Z | Adsorption and | Langmuir, Freundrich and Henry-type adsorption Gel chromatography
chromatography
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13 T74AZFTAVARMIZ7 | "AFT 74T 42K 2HENBEER
4 (1)
Z | Affinity chromatography 1 Specific interaction between biomolecules in affinity chromatography
14 |H | 774=7478x 777 | ProteinAoa~xb o774
4 (2)
Z | Affinity chromatography 2 Protein A chromatography and dynamic binding capacity
15 | B | AL/ Tyea RBEIERIE % B W - ERRE OS5
% | Immunoassay Features of immunodiagnostics using antigen-antibody interactionn

SR, PEAFE, CETFOERICET2ERERE T D,

Fundamentals of biochemistry,physical chemistry and chemical engineering are required.

H | BEoF-EEFzSoh0WIL,
= | Self-study before and after lectures is strongly recommended to enhance understanding the lecture.

B | #8EL LT ERT %, £EHTHATE 3,
FEMCFIFE 3R, BABH - BRE— - BEMEN - SEEB— (ZHHEKR)
Z | Biochemical Enginnering (2nd edition), M. Kishitmoto, J. Horiuchi, Y. Kumata (Sankyo publishing)

H - BB I EIR B O EE b & ICHITES D,
c 60 MU EEARKET D, BB, bRIUEXRFELGEIZ. BRABRSLUBRBROZRETOHAL,
Z | To be evaluated based on the term-end examination.

10 attendance to the lecture as minimum and more than 60% points of the exam are required to be qualified.
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