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The products have a peculiar colour.  People give the colour to the products.  The products in a nature, on the other hand,
which include the living things themselves, also have an intrinsic colour.  Although the study subject why living things
produce the colour and have the colour, has hardly been clarified yet, it is known about the structure and the pigment
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materials, which give the colour to the living things.

The lecture aims to deepen an understanding about the colour of living things. First, it is lectured what colour it is.
Students learn the mechanism of colour appearance, structural colour, and pigment substances of the colour.  Furthermore,
it explains and argues about the advantages and functionality of the colour, biocolour materials and so on.  Students

present about a research and discuss to deepen an understanding of biocolour science.

B DOEZEBZE Learning Objectives

I | ik
i
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To deepen an understanding of biocolour
To understand how to evaluate colours
To learn colourants obtained from plants, animals

and bacteria

BiZDERE D HMEE# / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REEHEEE Course Plan

No. IEH Topics AA Content

1 BH |1l &&xomE () BEORE,
EBAEN D HEHE,
B &S L EBAIE,
WEld, WEBE LToN, 74 breld, RiFELTOK, EF N, KoME (K& -
BT - 58D,

& | Physics of colour and light (1) The nature of colour.

The mechanism of the generation of light.
Colour, light and observer.
What the wave is.
Light as wave.
What photon is.
Light as particle.
Quantum mechanics.
The characteristics of light (reflection, refraction, dispersion).

2 H |2 &&itomE (1) KOWE BREL - BT - T5), AR bLEKDE, KRB LYEE, BERLBER,
% | Physics of colour and light (II) | The characteristics of light (scattering, diffraction and interference).
Spectra and the colour of light.

Light source colour and object colour.
Pigment and structural colour.
3 B | 3. &2&lEfAn BORE - HE, BARNLHEE, &L HRE,
% | What is colour? Mechanism of colour arising.  Colour, light and observer.
4 B |4 EOHNRLBEELE AIMHDHNRR 2D ?THREICOVWT, REROBE, HENDOER, ERDIFREE, M
RER, BZHNET 28, NOE,
BOXFH. BELEBOER, BYICET 28R, BEERCIZE LizDE,
% | Perception of colour and | Why do we see objects?
psychological aspect of colour | Eyesight.
The structure of an eyeball.
Pigment in the retina.
Visual information transmission.
Mechanism of the colour perception.
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Story of the brain.
Recognition of colour.
Basics of colour psychology.
[llusion regarding ¢
5 H |5 &80F=E% BrERTHES, B - BE - ZE, BOE2XROER, —ZFEMH, BFAEE, XYZ
=RBE, FEEH
= | Quantification of colour Quantification of colour
6 BH |6 &6% ClExy B, CIE L*a*b*&kEix, XYZ ZHRIEED 5D L¥a*b*RERJE~DEHREFTEA
F. BII{K, RGB & L*a*b*,
Z | Colour system ClExy chromaticity. CIE L*a*b* colour system. Conversion and calculation
method to the L*a*b* colour system values from the XYZ tristimulus values.  Color
solid.  RGB and L*a*b*.
7 H | 7. Biocolourant EYEROBERKEEE, EVEROEYEROBE L HE,
% | Biocolourant Origins and sorts of biocolourants.  Functions and characteristics of biocolourants.
8 H | 8. Biocolourant EIBRIED{L | EYEFEDEZRE & L-BE - RROEREZTOHEE, NMFR=AIFUTLEL
BY NAAR—ZRTTY T T DOHERE &,
Z | Chemisatry of biocolourants | Synthesis and characteristics of pigments and dyestuffs out of materials nature
and dye precursors, and | origin. Their functions and characteristics as biobased materials.
biobased materials
9 B | 9. #EHX () FEOFENBDORKEERICE, MEBT. Hil
ZE | Presentation by students (I) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
10 B | 10. 2E£FZE (1) FEOFAEANROFKEK L BRNE, BMEBER. #Hil
Z | Presentation by students (II) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
11 B | 11. 2£FE (1) FEOFAEANROFKEK L BRNE, BMEBER, #Hil
& | Presentation by students (IIl) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
12 | B | 12, 2ERE (V) FEORHENBRDOFKEK L BRNE, MERN. Hil
Z | Presentation by students (1V) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
13 | B | 13, 2EHEE (V) FEORHBENBRDOFKEK L BRNE, MERN. Hil
& | Presentation by students (V) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
14 | B | 14, FERSE (V) FEORHBENBRDOFKEK L BRNE, MERN. Hil
& | Presentation by students (VI) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
15 | B | 15, #E&E0FE® NAFR=ZITFUTLNEBIIODVWTOEREF EOH,
% | Conclusion Discussion and conclusion on biobased materials and colour.
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| = | Allow enough time after each lecture for related study until you have a good understanding of the subject.

HRE 5EZE Textbooks/Reference Books

H

BEICH L TERZERAT 5,

e

=

Reference materials are given during the lecture.

BB D 5 iER VEL% Grading Policy

H DFFE% D KIT Moodle System (Z upload T2 B~ DEERR (W 10%). QFERFT IR 2 REORAE L ZHEEORSE
FIERERART W T70%). OBRSEANR (20%) ZIRR - A5 L TRIEFMT %, T OBRICEROBRE LB AL
FHUFEEECLTHRT D,

K FHARRBIIRE I AW,

% | Grades will be based on the following: (1)answers to assignments to be uploaded after the lecture (approx. 10 %), (2)
investigation of assignments to be presented during the lecture and students' reports or presentations (approx. 70 %), and
3) questi

B EEIEZ Point to consider

B | BRICIIBEBNLRECRA, B - EREOBENREZ T2 L2 5,

B - LFZOEBAREERL TELENDH D,
BETREEREFES DT, B - HH - BED - NI ML EAFEORNREZERE L CEBENH D,
KEBRRZFHNI—X (IGP) BEFEOITHRBADT, BERIFIETHEBTITAR D, BMICL BRI TR, FHEENFAE -
FERBRERKRT IBLRBEAHAVTITE S,
KEGENFEE L CEBREL OBHINDENIC, BRIEICEL THE,SEBICEZEIL LAV,
Y COVID-19 BRI
Z | Give your opinion and question actively during the lecture!

It is necessary to understand the basic contents of physics and chemistry.
Students need to understand the contents of sequence, differentiation, integration, vector, geometry, etc in mathematics,
because formulas are used in the lecture.

% The course is a core subject offered by the International Graduate Program (IGP), so the lectures will be given in English.
Not only lectures by the lecturer, but also presentations by students on their research and study results will be given in
English.

% The lecturer does not answer personally your question on your academic record of the class.

Y Note that the lecture would be conducted as full remote (online) form, when COVID-19 infection situation worsens. In

that case, instructions on how to take the course shall be provided as appropriate.




