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FEEIES 14014301
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TR =8 : Lab
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F/EN E/HR BEE/ME BF/AE ERA/EAR EF/RE MB/IET RE/SH O OEE/EN
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WER{E/FE M {Z7E : Related teacher of the Undergraduate Program of Applied Biology/AKINO

Toshiharu/KATAOKA Takao/KOTANI Eiji/SHIBA Tomoo/TAKANO Toshiyuki/HANBA Yuko/NOMURA
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BEDBR - IE Objectives and Outline of the Course

H | BB EEREDEEBZENE T2, 510, RRICBLWIEONIBRAEZFHLCERT DI EICE » TILFRAFHEEE
REDETREHII, MFNARBENEES, LEEROERBREZZALIHE, BB, 230 E, BEOEERD DR -
EEFEEFR,

Z | Main purpose of this practical course is to learn how to carry out basic chemical experiments. Furthermore, by analyzing the
data obtained by the experiments, students can solidify their chemical knowledge and develop chemical thinking.

FEDEEBIZE Learning Objectives

H | EERSEECHIBOEANLIY KRWAZBET S,

ERBRERVZORERICOVTED, BIERORE L ERBE &L OBMRICOWVWTERT 2,
BIERTE, PHRKIGERVZOLEERAOEKRETERT 5,

F—ROBITEEZZV, LR—NDEXHEEEBET 5,

pH BIE R PR EEDERE 4 BRET 5,
BREMOTEF UL, BiER, TLC DREAEFS3,

BEBRELRET 2ARRICZFES,

HEDOEERE PN,
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BRIV BOEEERETFR,
Z | Acquire basic skills to handle instruments and equipment for chemical experiments.
Recognize experimental errors and statistical methods for analyzing them. Explain relationship between precision of the
experiment and errors of the laboratory instruments.
Recognize acid-alkaline equilibrium, reaction of neutralization, and meaning of a chemical equivalent point.
Practice data analysis and writing lab reports.
Recognize basics for PH measurement and absorption spectroscopy.
Recognize acetylation of organic compounds, recrystallization, and basics of TLC.
Recognize organic reactions to identify functional groups.
Practice quantification of sugars.
Practice quantification of nucleic acid and proteins.
3 B2 DERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REHBEIER Course Plan

No. 18 H Topics AA Content
1 H | H#14&8vx CFEEBREZITIICHT-> TORLHE L RRERLEBOMIRZHERT 2,

% | Indroduction Explain the safety in experiments and facts about liquid-waste disposal.

2 B | =558 2ERORE, FE, FESFEZMH L. RBEZHBET D, FRLEZLKR—MIDWT
ORMEREWEFEZTIF L. LR— MEROAERIEES B,

% | Explanation of the experiment | Outline the principles, procedures, and precautions of all experiments and explain the
principles. Support problems and ways to improve on the reports prepared and
provide guidance on how to prepare the reports.

3 H | BAERAEICL2HFROBE | BAEATZRBL ¢ BESHTEE L VEL CGBET 2, IHICHATXBERZAWLS pH
BEERDRE BIEEICDWTHS,

% | Determination of acid | Through potentiometric titration, students will gain a more detailed understanding of
dissociation constant of acetic | acid postponement equilibrium. In addition, students will learn about pH
acid through potentiometric | measurement using a glass electrode.
titration

4 B | ZERIEE D RINRIL XU LFY FIZERED pH 2L ZA S TERARINEZBE L, pH ICL 2HRAEE
bz R ERiRD O REBRIBEIM D pKa KD, pH ICLD X7 LA FOREHREE
DENEHERT D, MBEOLNBINZA R PILOGITICKY X7 LAY FOUEBEZS
S

Z | Ultraviolet  absorption  of | By changing the pH of nucleoside standard solutions in various ways and measuring

nucleobases the UV absorption, the pKa values of nucleobase moieties can be determined from
the curve showing the change in absorbance according to pH, and the change in the
dissociatio
5 H | BEER| BOEERIGIC | BEOEERIGEZITIZLICLY . EEDPFOEENHIRYIKVWEERT 2,
LB2EE

% | Carbohydrate experiment |. | Carbohydrate experiment |. Determination of sugars by color reaction
Determination of sugars by
color reaction

6 B | BEERI BEOEBRHELE | BIKIRBEZOREMLEEI/ O 77 40— (TLO) ICL2BODEEE T DRE
Pal:i:: ICBId 2 EEBT %,

@ | Carbohydrate experiment Il | Acquire knowledge of specificity of sugar hydrolysis enzymes and separation of
Enzymatic  digestion  and | sugars by thin layer chromatography (TLC) and its principles.
separation of carbohydrates

7 B | &Y RRO0BOAF R0 | AFVBIAT T T77 4 —I0L2 20 X0 BOREDOERNIRIEEFS,
~bTTT4—

% | lon-exchange Students will learn the basic operations of protein purification by ion exchange
chromatography of proteins chromatography.
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8 H| &Y X0BOBRXESHH | KUTIZULTIRTILOERE LU SDS-PAGE IC£2 RV /X BOHBEZITL.
(SDS-PAGE) SDS-PAGE DRI & B 1E % F.3%
= | Electrophoretic analysis of | Students learn the principles and operation of SDS-PAGE by preparing
proteins (SDS-PAGE) polyacrylamide gels and separating proteins by SDS-PAGE.
9 H| &2 0BT LEB (Gel | FILVBBI/AT M 774 —IC&2 2 R0BOHRHETTVL. ZOREBELVHT LY
filtration) AX b7 7 4 —DOEKREEFI,
% | Gel filtration of proteins Students learn the principle and basic operation of column chromatography through
the separation of proteins by gel filtration chromatography.
10 | B | BEEES | BEEPTE | BREYPOBERECTROGRLZFENLRISIC L Y RS 2,
DREE
% | Organic Qualitative Analysis | | To confirm the presence or absence of functional groups and elements in organic
Identification of functional | compounds by characteristic reactions.
groups and elements
11 H | BEEESTI 7I/BOR | 7TI/BE2EB/ O M 774 —ICLVABREL, I0ITUERBICES2TI /B
TE & DT DEMEDTZIT 0
% | Organic Qualitative Analysis Il | Separate and identify amino acids by thin layer chromatography, and conduct
Identification and qualitative | qualitative analysis of amino acids by further chemical reactions.
analysis of amino acids
12 B | BEEEDIN 7EFLYY | TEFALY Y FLBREZEHAL. INZ2EB//7OX N7 74 —%2AVTHRET %,
FILERDERK
Z | Organic Qualitative Analysis Il | Synthesize acetylsalicylic acid and confirm this using thin layer chromatography.
Synthesis of acetylsalicylic
acid
13 H | SDS PAGE EXXE) SDS—PAGE ERUKBI TR VNV BDOHFEEZRAND,
% | SDS-PAGE electrophoresis Determine the molecular weight of proteins using SDS-PAGE electrophoresis.
14 H| zeoHl EREZBL CRAREARAZTEHOBRBED-ODE LHEIT,
% | Summary 1 Make a summary for confirming the basics learned through the experiment.
15 H| £&oH?2 EREZBL CRAREARAFTEHOBRBED-ODE LHEIT,
% | Summary 2 Make a summary for confirming the basics learned through the experiment.

[E1EZt4+ Prerequisite(s)

B | PABEMRKEGERRS L ORI XAHFHRETEERRICIHALTWD Z &,

.

& | Students must have Student Education and Research Accident Insurance with its Disaster Liability Insurance.

RERMNLE (FEB - EBS)

Required study time, Preparation and review

H | EERICENL > CTERABREERRELZ+HICFE -
Hezze, LE—FOFREBHIIRERNET S,

LiR— MERICEWTHAOXEAS|AT 2RIE. SIRBEMABEEICOND LS ICKRETD &b, HBEREFHIT I &,
BIHEMIFEFARELZHHREL TEW TRV, EEPHABEEROT—2%, BEFLEHELLEWI &, APTERLAZL KR
—ZBEMERLIZbDE LTRELAWT &,

BRLTBZE, BEEAT 2 I ERCHEET I L, ERLF— 2R

i

The students are expected to 1) read the text carefully before the classes and understand contents and skills of the
experiments; 2) attend all classes and be on time; 3) turn in lab reports. A student without lab report will be recognized as
an absentee.

In your report all literatures should be cited correctly and declared clearly as references. Do not change the original sentence
of literature cited including its typographical error. All data in your report have to be from your own true results. Do not reply
a report written by any other persons.

HRE SEZE Textbooks/Reference Books

H | CAEYERHUEFEOERBEHEBHFICEAT 2). Z20FislE (R ITEMERTR)

e

o= | A textbook edited by teachers of Faculty of Applied Biology; Safety guide for experiments and laboratory exercises, Safety

Management Center, Kyoto Institute of Technology
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HE L LR—FORSBRICMNZ, EEREIEET D, RKRBICTHI)EDRRBROBRES FMICHET 2,
Grading will be based on attendance, lab reports, assessment of students' performance in the lab, and an exam at the end

B m

of the course.

BiIChaL
None.

B D
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