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BVEEBEFARE 100 RFEF | BHEHAREERR

A (FX) EmBREINEMAZIIELERR
= e Food Fermentation Technology and Development of Functional
REE® (%X) 2y an
LT (FRaR ) B390440G BRYAT BR 2 A
B EmMEREMRAEE | FERER 4A
258 3 L ERESRY 3
MR R B
MERMIEZBRERAKRESE, WHEBEILFRERIMIT
T WASNIRNRER RIS ERENEERRAERE
— . HEHE ‘%‘_En_ﬂﬂfﬁﬁﬁ .
o Introducing the development and prospect of food industry as
( Objective ) well as teaching students to realize the identification, principle
B | and application of novel or alternative food processing. To
investigate of specific functional food products and its
application of new functional food
= &ERE B EYE
( Prerequisite ) #®
| BEREYERBRRENEANEBRIERENTE,
h 2. BREAMBEMAEY 2.0 RYEE 22 BBARM: HENE
M 23EERBNEE 24 B ERMBEBNEYRE
~ 3. NRRERRRER
=, BHAM 1. Understand the microbial application in the fermentation and
( Outline ) the operation regulation of fermentation process.
2. Fermentation and Fermenting Microorganisms 2.1 Food
++ | Fermentation 2.2 Fermented Foods: An ancient Tradition 2.3
= Factors Influencing Fermentation 2.4 Biological Agents
Responsible in Food Fermentation
3. To introduce of functional food and its regulation law.
4. To understand the assessment methods for functional food.
Bt B BEZ/NREBRE. W, RRERR
( Teaching Methods ) 3 | Three hours oral, discussion or audiovisual teaching per week)
(1) EYEMNERANER,
B (2) EmBEAREEDER LY.
. 2£8H (3)BEERMIEPHER,
( References ) (1) Fundamental and application of biotechnology.
% (2) Biotechnology in fermentation and food production.

(3) Application of enzymes in food processing.
(4) Development and application of functional food.
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1. REEREN

. RERGBERER

. RERRNRSMETME

. WHENAE, IERRERREINGEFNMMAE

. RRATRARBBRBRECRERR R A S E

. BT, RS REEMREDREFESE

N HEBEE
( Syllabus )

b

. Introduction to special topics in functional food
. Health food regulation

. Extraction, separation and purification of functional foods

2
3
4
5
6. EBEREZRBERMRNINEERME S
7
1
2
3
4

. Evaluation methods of blood lipids and glucose on functional
foods
5. Evaluation methods of immune and allergic regulation on
functional foods
6. Evaluation methods of anti - aging on functional foods
7. Evaluation methods of liver protection and, anti-fatigue on
functional foods
8. Evaluation methods of improving gastrointestinal function on
functional foods
9. New functional food development methods

£, FBEK

=

FRERIE40% , 2R, |E, LREBE) HHRBRER

2N 04N

( Grading/Evaluation )

£

Quiz & report—40%, midterm examination—30%, finals—30%

J\, & (hitp: /)

nnNotes ) Notes )

( Web Site of Lecture Notes )

fie st
( Remarks )

RETFREF/EITR
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RUEBEFAR 100 2FES | BHRBAREENR

ERE () REERARBEER
RES8 (®X) Accountability Practice for R&D of Health Food
s U ( BRER ) M320111K REREN R 2 A
PSR BEmMNBRELHE BARRIE ! 1A
2o 3 LRREFR 3
MR R E#E
REERNAREFZEIANEMNE LEEEEN —Fit
fu, EEEHLE SNEE, AMMNFREBESLEBENEK
RAREILRARBHEBA/ER. X B NIHR 1999 F KL
NCCAM WEEHEREFTHR M A BRENTR , ERRF
ABEEHSAEF e , FANERRRERZHEE
SERANEEE AXEMENBENTERRE, SHEE
— HEHAR T pErpRREENE DiHnmE BREASHHREE
( Objective ) RARBEAAENRES TEREEEBERNEALRD &
RERBERNARE, FREZBREREMTEREITH , TH#
REEmMARER i, FR. ARFARSERANZR , mEEm
RERBLE MW, BREER MEFGHHISRBRER
Rt AREERERHEAUESLER THRERM HRE
E
—. %BRE R EmMT, EmtE, ERMEY. ERELERTS
( Prerequisite ) % fooq processing, food chemistry, food microbiology, food
sanitation and safety
WreehR s, RRER EE R
RBEREZEAR
BT EEE AR
& RE R BE
=, BHAR T | ErnnEy
( Outline ) EHERAERNES
MEmAREERERED
AR TR &G
" | &
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M, BBEE
( Teaching Methods )

BE=/DEREBME, Fw. ARRR

H

Three hours oral, discussion or audiovisual teaching per week

=, BE8H

( References )

().EREEEZTE (8EF ) ERBEHMM)
Q. EmFLEHEZS (E£xn ) EEFRLHRY)

Q). EmFLERE (FEE. AR, BHRE) (BELRY)
(4).PRINCIPLE OF FOOD SANITATION (CHAPMAN &

b

i

(1) BFERBARE,
(2) #ERA.
(3) THAMDMAFPEK,
(4) =R,
(5) &E.
(6) ERZETNERRE
(7) BIFERE,

[ o\ =DPMLETIT =0

H

(1) Introduction new product development.

(2) Opportunity identification.

(3) Understanding and analyzing user needs.

(4) Confirm with law and regulation.

(5) Development.

(6) Laboratory identification and product certification.
(7) Testing & validation.

(8) Pilot study.

(9) Go to launch.

(10) Post launches review and tests.

., FEBAX
( Grading/Evaluation )

==}

FRERIEE0% , SR, HE, LREE) HHhRERER

2N 04N

£

Quiz & report—40%, midterm examination—30%, finals—30%

nnNotes ) Notes )

J\, &MU (http: //)
( Web Site of Lecture Notes )

L
( Remarks )

RETFREF/EITR
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Rt 8 100 §2R% 2 §PHEFLLH

B EE)

AR LA (P %)

k4 4 AR v A A P

Aot A (F2)

Key live feeds for first feeding of aquatic larvae

FA B GRR) BIRKFF B
B34 T X B3 e 2 & &
gLk 3 i Sk 3
L - AL 3AR R iy 2 H &g
" [3E 13 5] Ei

i<‘3;; 4

3% if‘ 238 Fr ey 4 /4 B1(0~100)
ERRERE2Z LA RS p P2 Fr opiag 4/ 95
2. FARRTE AT A/ 95
3.4 47 8 fR R RE e 4 95
4.% ¥ 532 grat ¢ B ﬂsb 90

- ~% % p #%(Objective)

L HER SR SIPE SN T8 R N
I SR ek ﬁv«Jf"‘l’ WA R AE P v AR A Feend F B 2
kAR KB BATE R RELEF R kAR SR A
HAFEF BRI REFITRY RFEHF AT AR A
PR SR GRS NS FEVREFE P AL TR
B (02 Bl fc b il 4 AR A F 2 F LB
e

5

Based on the international research and industry trends in
larviculture of aquatic organisms, this course introduces the
biological features, aquaculture technologies of various key live
feeds for aquatic first feeding. The training i1s designed to enhance
the student’s capacity to develop aquaculture technology of using
live feed for aquatic larviculture. Practical trainings are provided to
students to investigate the effects of different live feeds to aquatic
larvae, which enhances student’s research and manipulation abilities
in aquatic larviculture and allow them to contributes to aquaculture

industry and research activities.

(

AP

Prerequisite )

455

2

Biology

«

CERH A
Outline)

ARAR G RAIIREF 2 RA B 2y MR v a2 F2 3T
AEEZFIREROROHEFARET FHEL LI BF 2y
AR HESA B YR G RE NIRRT AR i 1Y
FATE P £ 3 1% B AR b SHEFETZ A E ik
FEE O MARN B A f FAEA B IR C AABL K E
EA A LR Y S N U LS
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B

The course is designed to provide knowledge of novel research and
industry developments of key live feeds for first feeding of aquatic
larvae. The training aims to enhance student’s understandings on
larval morphology, feeding ecology, nutrition requirement, live feed
preference of aquatic animal. Practical trainings are also included in
the course, which includes live feed field collection, isolation and
batch culture establishment and comparative first feeding trial of

aquatic larvae.

KPS
( Teaching Methods)

IR B AR TR -

B

Lecture, Literature Seminar, Practical training.

I~%4%0P
( References)

kAT v 5% (Allan and Burnell, 2013)
AoRELE P BB - £78% T (Cato & Brown, 2008)
AOKBE 4 faavk 2 & 75 (Calado etal., 2017)

B

Cato, J. C., & Brown, C. L. (Eds.). (2008). Marine ornamental
species: collection, culture and conservation. John Wiley & Sons.
Calado, R., Olivotto, 1., Oliver, M. P., & Holt, G. J. (Eds.). (2017).
Marine ornamental species aquaculture. John Wiley & Sons.

Allan, G., & Burnell, G. (Eds.). (2013). Advances in aquaculture
hatchery technology. Elsevier.

A REER
(Syllabus)

»
>

1R A P By A A
2% at hER v Al s fe

3 AR ©

4 e T BUEH v Al 4 b
S T ORERE v A b
RS '8 SR LU o S Sl i
P TR R AR TR AR d 2 E

D8 kA RAEE T

9iF: ¢ ¥

10 Fh S )~ BEROEHRE  EfE -]
C 1R B BERERE 22
IS RECIE B W - S
BUECHY R g R e S S AL
153k A& %5 B v el sy (72
D16 F KA By B v AR AT (73

17 e R 4R

18 4 % ¥

»
>

>
-~

»
>

»
>

>
-~

»
>

»
>

>
-~

»
>

»
>

>
-~

»
>

»
>

>
-~

»
>

»
>

>
-~
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#

Week 1:
Week 2:
Week 3:
Week 4:
Week 5:
Week 6:
Week 7:
Week 8:
Week 9:

Week 10:
Week 11:
Week 12:
Week 13:
Week 14:
Week 15:
Week 16:

Week 17

Week 18:

Introduction to aquatic larviculture

First feeding of edible fish species

First feeding of ornamental fish species

First feeding of edible crustacean species

First feeding of ornamental crustacean species

First feeding of Mollusca and Echinoderms

Jellyfish aquaculture and their application as live feeds
Jellyfish culture technique and practice

Mid-term exam

Methods of collection and identification of copepod and cilitate-1
Methods of collection and identification of copepod and cilitate-2
Methods of collection and identification of copepod and cilitate-3
Establishment of copepod and ciliate cultures

Practice in larval first feeding trial-1

Practice in larval first feeding trial-2

Practice in larval first feeding trial-3

: Result presentation

Final exam

P :35% ~ B R F:35% ~ 53R 4:30%

(Grading/Evaluation )

#

Mid-term exam-35%, final exam-35%,

Result presentation:30%

A~ eg (http: /)
(Web Site of Lecture Notes)

(Remarks)
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2 BYHEE FALL B

HELHE (2

k4§ A

AE AL (F%)

Aquatic Animal Welfare

PeAe A8 GERL) s attitid * 2
2 W= iz (L | B#HFLy 4 # A/B 71
F Ak 3 LN S 3
7V M- e (7 % ae B3E - B
[ 13 W) g

proc i 4

%%*ﬁﬁmﬁJﬁﬁﬁﬁmqm)
BB 2 kA A pph2 8

2.%? BHFE LR A/ 80

3.0 45 & R AR 3T ehA 4 /80

4.5 £ HW B € MG 4/ 90

&4 aridiae 4/ _90

-~ RkEIE
( Objective )

f“ﬁﬂﬁﬁﬁﬁw?'m%#ﬁﬁﬁﬁ
Bwe it 2 ApMEF A5 0 ok
ﬂi%m BAFREZ AP AP nEPETET Y LEL
PR EARR AR R B AT ﬁf%mﬁ
%@@”*%W¢ﬁ%m‘%$##‘aw
RERFAAMASTZ HUNRT 2 B FE

3 P\ s
FEL B ER

SR L Y

PR OURIE

NN AR

Introduce the animal welfare principles established by experimental
animals, and refer to the relevant implementation forms of
livestock, exhibition and service animals, respectively. To take
aquatic animals as the mainstay, and search the friendly aquaculture
and sustainable fisheries as the main axis. Introduce thecurrent
international trends, relevant regulations, specific feasible operating
techniques and strategies to “Aquatic animal welfare”, and how to
apply them to aquaculture, fishery, live-fish and seafood processing,
leisure fishing and The technical application and development of the

aquarium pet related industry.

-~ AR

( Prerequisite )

EE R LIS

5

Aquaculture, Ecology, Fish Physiology, Live Fish Transport

R (S LI
(Outline)

L #am Tl i 4 -k
2. kA B FARTIH BRI E B LS B

CRER SR - AL S SE R R UEEE N S B W @
4, ?Eﬁéﬁ?’ﬁ?é_%é&%“m

5. FAEH-HA - RR

6. BEITEZ B AT

7. kA B AR ’;‘

ﬁ?

L8
é# @ M
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8. k2 EfAGTlE 8 &5 F

9. k2B rAaflEFEL £ 2

10. -k 2 B 4 A5 {1 & b wR 2 58

11 AL %72 EREFT-U3 P RATRE TS 35 6
12. 7k 2 & 34511 % b2 47(D-k A % 7

13. k2 & 34511 % 6] 2 47(1D)-4 % 7%

14. -k 4 45 4] % 5 A 47 (1D)- kP 49 2%

15,k 4 # Fam 11 & 0|2 41 (IV)-BLF -k %

5

1. Animal Welfare-Basic Introduction

Current status of aquatic animal welfare development-Europe,
America and Asia as examples

Regulations on the welfare of aquatic animals in the world
Comparison of laboratory animals and edible animals

Live fish transportation-density, environment, survival control
and health management

Implementation of animal welfare in fishery operations
Evaluation method of aquatic animal welfare

Aquatic animal welfare and food quality

Aquatic animal welfare and sanitation and safety

. Aquatic animal welfare and flavor impact

. The specific implementation of friendly breeding

. Case study of Aquatic Animal Welfare (I)-Aquaculture

. Case study of Aquatic Animal Welfare (II)-Fishery Operations

. Case study of Aquatic Animal Welfare (III)-Recreational Fishing
. Case study of Aquatic Animal Welfare (IV)-Ornamental Fish

Industry

L (g
( Teaching Methods )

PP 3PP AR B F S P60 )
¥ 3 #-Khoot &2 Slido & HERE I HEKEFH
AEFT(ATH - REAL B XY

LSRR A A HErwipM TE2 5 imflEy)
AN BT

‘%'PF FH(AE A Lo @)

5

N

(O8]

Classroom teaching (3 hours per week; or 6 hours each time per
twice weeks)

Classroom interaction by Khoot and Slido

Industry visits (fish markets, catch production areas and fish
farm)

Video (or YouTube)

Group implementation

Invited lectures (industry and NGO)

I~%F 3P

( References )

=y ok

P A(F oL %\Fﬂ—x—i’ - D)
a. Liﬁj*"é?‘*‘—ﬁ"'ﬁga(%%&}%ﬂmg,.%:,\Eg%r)
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b &% kAN FE4 e (020 & R NK 0§ 2B F)
£ R # 4 fmd B R(OIE)2 & 38 A p F o
é’ Wiﬁ;.%;—‘:’i"/z‘ l'}: o

Facdp I Ap P F oo

2
3
4. NGO %M 7 o
5
1

. Lecture notes (please refer to attachments 1 and 2 for chapter
topics)
a. Operation Guide for Aquatic Animal Industry (published at
the end of 2020, by Alfred Chih-Yang, Huang)

® b. Selection guide for edible aquatic products (published at the
end of 2020, by Alfred Chih-Yang, Huang)

2. World Organization for Animal Health (OIE) Reference
3. National regulations and laws.
4. NGO initiative comet
RPp A R FLT P A REE (THRGR
L ##AaaTl 4
2. KA B FAEIE ERIR
SRR R UL S ok iR VR o
4. FHREFPEE GRS R
5. bRt 8 5w
6. BfinflEEs % >

o |7 B e
8. =L %xm2 ERET
9. FhE %]
10. 8 ~ R EH 5 G
1. & ag e > 5
12. -k 2 5 Aag 4] & b~ 47(1)-k A % 7

2 KB R 13. 7k 2 8 3 i1 % 614 7 (ID-iA % 7%
(Syllabus ) 14. -k 2 & 5 45 & b A 47 (1D)- 7k FF 49 2%

15,k 2 8 4Tl % 6] & 4 (IV)-RLF -k %
1. Animal Welfare Introduction
2. Current development of aquatic animal welfare
3. Regulations on the welfare of aquatic animals in the world
4. Comparison of laboratory animals and feeding animals
5. Animal welfare and food quality

- 6. Animal welfare and health and safety

7. Animal welfare and flavor impact

8. Specific implementation of friendly breeding

9. Transport of live fish

10. Live association, strangulation and nerve association
11. Animal welfare assessment methods

12. Case Study of Aquatic Animal Welfare (I)-Aquaculture

25




13. Case Study of Aquatic Animal Welfare (II)-Fishery Operations
14. Case Study of Aquatic Animal Welfare (III)-Recreational
Fishing

15. Case Study y of Aquatic Animal Welfare (IV)-Ornamental Fish

l.
2.
3.

2 3 8 47 2 (50%)
B 4 472 (30%)
B & ¥ 2(20%)

(Grading / Evaluation )

1. Group discussion and report (50%)
2. Individual report (30%)
3. Final exam (20%)

N~ i=nk (http /)

BT LA AIP E T I RS RES R FRG R
LA S X o s s Ll

# :x (Remarks)

l.

TR E KRR 22 Bt B2 AR T RS
bz g WEY S IR AR B P R R B AR
ABFELEMEA L - FREIELS T ENEG - ARHT
AT RYiEIgEEL TEREE S h
(https://www.facebook.com/groups/1480665215534806) | ~

¥ ok 2

(httpS'//www facebook.com/groups/1640978699508016/) | 14 %
N S 4l rav

(https: //www.facebook.com/groups/ 1414665705502154/) |
PR B E (i b 2 G AE AL GE 6) B
d BREGEE P A AR s N1 FY S HRE IR AR
1A T AR F R T B
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R eaR L ¥ 2 ¥ (F 2 #)

#Ae L4 ()

International Live Feed Industry

A GE) K &P
2= e AL FL e SEal| 1&#Brr
Frk 3  FP 3
L L i R 3l By
& [3E 13 5] " 13
B & LE SR 4 /A H(0~100)
1;%]}&]”—%%;\ J\g %‘55"%4*”%—1&7 ’31-4’\:"“%. /975
N 2R IR T E LR A/ 95

3. R AR RE e 4/ 90

- %% P #(Objective)

R EER KA R A ERE R T P RS P
RAEEREL R KARAAEN Y AR S REB 2B ER
o #&Jﬁﬂ‘ﬁ‘“ﬁﬂ z

AEBAITE B gl i@
it 4 ’?ﬂ““’ﬁ e

Wi B o AT AN 4 B T 7 {odd d
%iiﬁw@% w4#y C e
_} ea

B

Based on the international trends of aquaculture industry and
research, the course introduces specific live feed aquaculture
industry in different regions worldwide. The training is designed to
enhance the student’s understanding on live feed aquaculture and
aspects of regional industry, it aims to enhance student’s capacity to
establish live feed production that contributes to regional

aquaculture industry and research activities.

Z ~higfp
( Prerequisite )

445

s

Biology

e
(Outline)

%ﬁﬂ%ﬂ BokAERA B AL R L R BITE LR
R RERMERARARE LR RkAEEA Y F Y ke
%*#7ﬂw\+m‘%%ﬁm ¥ A S (e A )28 B

mERRE R o
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s

The course is designed to provide the knowledge of regional and
novel research and industry development of aquatic live feeds for
students.

The training aims to enhance understandings on

morphology, ecology, cultivation technique, developments and
prospective in relevant products (e.g. enrichment products) of live

feed used in different regions worldwide.

AL LRt
( Teaching Methods )

W B AT -

s

Lecture, Seminar.

I~%%%60
( References)

Aok & 7P ekl 4 $ (Stettrup and McEvoy, 2008 )
kAT v H#FE % (Allan and Burnell, 2013)

t

Stettrup, J., & McEvoy, L. (Eds.). (2008). Live feeds in marine
aquaculture. John Wiley & Sons.

Allan, G., & Burnell, G. (Eds.). (2013). Advances in aquaculture
hatchery technology. Elsevier.

;o KEER
(Syllabus)

>
»

| A 2 J P

2IHEH PR FF F RS G  FAS
3R SR T A E A

4 mA SR FIEE TR
SHEEE AL B2 REEE FA

6 AT B 2 RRA LA

7B SR R R A F A

S b Az FH 2 RS A F

O EAAFAEE REEHS

m&ﬂﬂ%

11 %8 3524 sh-4 A I ¢
1z$g{g:uia§%v
13 % A3 5h-T0 i 3 A
14\%_@?{:, H-F N T AR
15$%iﬁ%mﬁW%%@;
16 % _‘g’;%\ -3 =
17 %57 &% m_tfi?%iéas

18 4 % ¥

>
»
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»
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>
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>
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Week 1: Introduction of live feed
Week 2: Regional applications of live feeds: climate condition,

species distribution and targeted aquaculture species.
Week 3: Characteristics and industry of regional microalgae species
Week 4: Characteristics and industry of regional rotifer species
Week 5: Characteristics and industry of regional Artemia species
Week 6: Characteristics and industry of regional copepod

species

Week 7: Characteristics and industry of regional Mysis species

Week 8: Characteristics and regional industry of Cladocera

t

Week 9: Industry and regional features of enrichment products
Week 10: Mid-term exam

Week 11: Seminar on live feed industry in North-east Asia
Week 12: Seminar on live feed industry in Southeast Asia
Week 13: Seminar on live feed industry in Europe

Week 14: Seminar on live feed industry in America

Week 15: Seminar on live feed industry in Oceania

Week 16: Seminar on live feed industry-other regions

Week 17: General discussion and prospective

Week 18: Final exam

v g F:35% H A+ :35% ~ B3 #%:30%
= N %J?—:{i = ;—';\1
(Grading/ Evaluation ) - Mid-term exam-35%, final exam-35%,

®

Seminar presentation-30%

N~ (http /)
(Web Site of Lecture Notes )
nnNotes) Notes)

L=
(Remarks)
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Mo danEA g 100 $2RY 1 SPHEPRAEL S

FReH (Y 2) KA RRE £ E
L () Aquatic dormancy and aquaculture application
RS GRR) B330440E EAK T R
e - &2 B Ty 4 & 5
TS - 3 X P 3
7V H - 4 3Ae 3k ¥ gy
& [iE 13 5 EB

A& LAy 4 4 8(0~100)
LEFRERL 2 KARAL PP Er oghiv 4/ 95
P a4 27 BT AT 4/ 90

345 R AR AT ehi 4/ _ 90

4.5 ¥ BT ¢ MR 4/ _ 90

e SR NER G E Sl IS N - & - RO Sl (R SN TN oF- 4

#
2 H o B AT o
- ~ &% P #(Objective) The course aims to enhance student’s understanding on the
# | mechanisms, biology and application of dormancy in aquatic
animals.
NN T ¢ 445
( Prerequisite) ® Biology

ﬁ:ﬂ [ S P\»:'AJ\&‘F':Ll" 1](':" ﬁ%%ﬁjf‘ﬁfﬁ\'}
% '/’3—#1»\:%7?5%*& &R A 5N F
A

W
/q-_ )}" o

SRR AR R
d PBEZAMEBREENN.
ok 4 B kR BHI2 H

This course introduces the biology and physiology of dormancy in

= EHAE
(Outline)
marine and freshwater animals. The applications and mechanisms of

#

dormancy of aquatic animals are introduced to students by lectures

and literature seminar.

® oK R i Hdk s AT B -
( Teaching Methods )

Lecture, Literature Seminar.

#

kA E AR R D IEA S A S iE ¥ (Alekseev et al., 2007)

#
BT 2 kR E L (Lubzens et al., 2010)
Alekseev, V. R., De Stasio, B., & Gilbert, J. J. (Eds.).
I~%33p (2007). Diapause in aquatic invertebrates: theory and human
(References) .. | use (Vol. 84). Springer Science & Business Media.
»n

Lubzens, E., Cerda, J., & Clark, M. (Eds.). (2010). Dormancy and
resistance in harsh environments (Vol. 21). Springer Science &

Business Media.
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A ORFER

FIlERRAFE2Z 25378 3%

% 2FRA B2 RRE A ik LBl R
EIRECEN N RV B -

¥ 4 A DRRBA N8

PO HER CBARRTASFRE
¥ 6T EEDRRBIAL
FTEHER P EERRPLS EE
¥ 8BS ARREHIAN L

¥ O H AR RR T L EiE
% 1089 &

EARN =N SN - S
2 HEGFRRPAE A L2 0T

F 13 A SO RRABHI N5

¥ AT HTEF A RR TS REER
515 W A ek B 4 8

5 16k 3h~ E3 L ANRR P A LYiE
 17TH:FeEHmEAKREY
518 R

3

#

(Syllabus)

#

Week 1: Introduction of dormancy

Week 2: Relationship between dormancy and aquatic ecosystems
Week 3: Molecular and evolutionary mechanisms of aquatic dormancy
Week 4: Dormancy in rotifer

Week 5: Seminar: rotifer egg dormancy

Week 6: Dormancy in Artemia

Week 7: Seminar: Artemia egg dormancy

Week 8: Dormancy in Copepod

Week 9: Seminar: copepod egg dormancy

Week 10: Mid-term exam

Week 11: Industry of Artemia cysts and practice

Week 12: Industry of copepod resting eggs and practice

Week 13: Dormancy in Cladocera

Week 14: Seminar: Cladocera egg dormancy

Week 15: Dormancy in fish

Week 16: Seminar: fish egg dormancy

Week 17: General discussion and prospective

Week 18: Final exam

= NFEE S

e F 135% B RE 35% B 30%

(Grading/Evaluation )

#

Mid-term exam-35%, final exam-35%,
oral presentation and report-30%

A~ eg (http: /)
( Web Site of Lecture Notes)
nnNotes) Notes)
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Cultivation Techniques of Plankton

s GRR) M330140D BT B
Bk o A B 1#BFL
Fr¥ 3 + Pk
FYH - B AR 23S ) REd By
W [3F 13 5] E B

¥t 4

& LA Pre R 4 /£ #(0~100)
LEFRERL 2 RAR AL L F L E2 18
2R BRGTE LR A/ 95

372 R R AT 4 95

4.% £ihmeiir ¢ MR 4/ _ 90

&% e 4/ 95

- ~% % p #%(Objective)

LR R L L R e
EAREHIFNI PRS- FELAREIT - B R PR 2 Y
%A«r\%‘r”'\4&4%4?%*?/%‘”4# BT A FEH B
TR B rmwﬁ’ﬁbﬁﬂﬂﬁv$ﬂn@§4‘“*W%%H%¥ﬁi
%ﬁ%#ﬁ AR 1B fokA KB (T LR A ing
SRR A E R E ARG TR

s

Based on the international industrial and research trends, this course
aims to introduce the biology, isolation, cultivation and nutritional
analysis technologies of planktonic organisms. The course could
enhance student’s knowledge on the latest industrial and academic
developments in plankton cultivation. Demonstrations of live feed
cultivation technique are included in this course, and is aimed to
established students’ capacity to develop plankton cultures and their
application as live feed in aquaculture. The course aims to allow the

students to contribute to aquaculture industry and research activities.

Z~higfp
( Prerequisite )

445

s

Biology

= fch
(Outline)

AFAL R B EE A E5L P2 ARTA XX
@?iﬁ?ﬁiié"’iﬁ"’* ECEEE IS N (IAR.  $5F E
iR NP T T (e e A o 3
WA RS R BEE kR 2 H G

B TR PR

%‘%\;l A HE
-Bﬁvgfnw,g_ﬁ»4*,,\
e s Akl
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The course is designed to provide students with the knowledge on
modern research and industry development of planktonic organisms.

The training aims to enhance student’s understandings on

# | morphology, ecology and cultivation, and nutrition analysis
techniques of various plankton species. The topics includes
microalgae, rotifera, Cladocera, copepods, brine shrimp, jellyfish,
and other zooplanktons.

IR Y v H s BRHRE FEITET
(Teaching Methods ) ¥ Lecture, Seminar and Manual demonstration

, Aok & 7P ekl 4 $ (Stettrup and McEvoy, 2008 )

kAT v H#FE % (Allan and Burnell, 2013)
I~%3%0P
( References) Stettrup, J., & McEvoy, L. (Eds.). (2008). Live feeds in marine

.. | aquaculture. John Wiley & Sons.

. Allan, G., & Burnell, G. (Eds.). (2013). Advances in aquaculture
hatchery technology. Elsevier.

IR S
FLEUFMEASEORAT v R
FHIRELE & YAk SCRLELE -9
¥4 TR A P
B 5 b g A 2 g B o A Bt
ERGRC R NP L IR e
¥R EEL ST R PG
CRECH e -
A KkERR S| PO RANAF TR SRS
(Syllabus) 51047 3

>
»

11 3Fk= 2 58 2 32 % i

12 % : % AE 3t th-4Es 4 4

133F:057%54 5 3 % = A 24715

14 3pok i 40~ Pg 1~ Fd T A AT 3
1582 % ~ BT~ F AN
16 3% : % K034 h-4 *AH%

17 F:57 & 5 ?45—*’— A kB

18 8 &%

>
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Week 1: Introduction of plankton biology

Week 2: Plankton and marine larviculture

Week 3: Isolation and purification of microalgae culture
Week 4: Cultivation techniques of microalgae species
Week 5: Isolation and purification of zooplankton

Week 6: Biology and cultivation techniques of Rotifera
Week 7: Biology and cultivation techniques of Artemia
Week 8: Biology and cultivation techniques of Copepoda
Week 9: Biology and cultivation techniques of Cladocera
Week 10: Mid-term exam

Week 11: Biology and cultivation techniques of jellyfish
Week 12: Seminar-live feed research

Week 13: Introduction of nutrition analysis of plankton
Week 14: Analysis of carbohydrate, lipid and protein
Week 15: Analysis of vitamin, mineral and pigments
Week 16: Seminar-nutritional analysis

Week 17: General discussion and prospective

Week 18: Final exam

e F35% B AR+ :35% - &34 %:30%

g
(Grading/Evaluation) -

Mid-term exam-35%, final exam-35%, Seminar-30%,

A~ @& g (http i /)
(Web Site of Lecture Notes )
nnNotes) Notes)

AL
(Remarks)
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M2 84%+8 109 FEzpsy 2 BEHHEPFHETHEL

A LA (P %) ARFEUREE R

LM (F2) Preparation and application of natural materials

WA A (L) FRE IR

2 l«?%[{?UIDﬁi B ) 4=

¥ 3 LN S 3
-&9 (2P ¥

R - g (7 % B 3P 2 8+9~10%
A A 2165 E)

W [HE 13 6] Ei3

P 4 EARCARAFL EomaEmyHiTad

ARFPAFOLFLLAAN > B ¥ A3 Y he 5
GEGhR BRSSP R FRE SR Y KR en
P SR TN ERFEY S L Rt L
X R RLF SRk G

AHFARLHEHIRPF2LFP B2 B REFRP > IR AES
Rp2gd o

Natural materials are closely related to our lives. Many of the
foods, food additives, health products, cosmetics, medicines, etc.
used in daily life are derived from natural substances in nature.
Natural materials sometimes have therapeutic effects such as
curing or improving diseases, so natural materials are the leading
knowledge for drug development.

This course explains the extraction, purification and application
of natural materials, and strengthens the characteristics of
marine natural materials.

- " RKEPH
( Objective)

5

BN T Y PBYAENRAPF/Y A /AL FE RN R

( Prerequisite )

Introductory courses of Biochemistry/General Chemistry/
General Biology

m

AHAREHEIRF2LFH B2 B RFEP > X RAES
R 24 o

This course explains the extraction, purification and application
of natural materials, and strengthens the characteristics of
marine natural materials.

m

¢ T OEE ISR ¥ 243
. :&?;‘5 3 - :Eib/‘:vﬂ:z‘ vﬂ‘i i1

( Teaching Methods)

Lectures and classroom discussions

#
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® Marine Algae Extracts: Processes, Products, and Applications.
Editor(s): Se-Kwon Kim, Katarzyna Chojnacka. Print
ISBN:9783527337088 |Online ISBN:9783527679577
|[DOI:10.1002/9783527679577Marine Proteins and Peptides

¥ | @ Marine Proteins and Peptides: Biological Activities and
Applications. Editor(s): Se-Kwon Kim. Print
ISBN:9781118375068 |Online ISBN:9781118375082
|[DOI:10.1002/9781118375082
I~%%%p @ X AL A(T w2 )
( References)
® Marine Algae Extracts: Processes, Products, and Applications.
Editor(s): Se-Kwon Kim, Katarzyna Chojnacka. Print
ISBN:9783527337088 |Online ISBN:9783527679577
|[DOI:10.1002/9783527679577Marine Proteins and Peptides
# | ® Marine Proteins and Peptides: Biological Activities and
Applications. Editor(s): Se-Kwon Kim. Print
ISBN:9781118375068 |Online ISBN:9781118375082
|[DOI:10.1002/9781118375082
® Introduction to Natural Materials, Wu-Nan Book Inc.
T
1 HENE
2 R T K
3 X RPN
4 X IR P e F B A B2
5 X R enggf R
6 T AR A ER
7 <A E2AFER
A KFER L |18 I o
(Syllabus) 9 IR
10 AW A1
11 PR A -2
12 7 F-9 F Peptide 2 & * -1
13 A F-v F Peptide 2 % -2
14 e =23 4
15 X R 2 F RRE-L
16 X Rz F HRIE-2
17 TELE
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Week

1 Introduction: an overview
2 Definition of natural products
3 Extraction and separation of natural products-1
4 Extraction and separation of natural products-2
5 Drying method of natural products
6 Industrial applications of Microalgae

7 Industrial applications of Macroalgae

® 8 Homework presentation
9 Written examination
10 Algae functional ingredients-1
11 Algae functional ingredients-2
12 Application of Marine Protein and Peptide-1
13 Application of Marine Protein and Peptide-2
14 Marine Toxin
15 Toxicity test of natural products-1

N BES TS LT
(Grading/ Evaluation ) — . . N
# | performance in classes / homework / written examination

N~ ae (http /)

( Web Site of Lecture Notes )

Tronclass ,% st

BiL
(Remarks)

2
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M2 84%+ 8 109 FER¥ 258 PHPHAETHEE

A EH (P 2)

AL B

FAELH (F2)

Introduction to Material Science

IREEFIRYSD
HALEA () s L D
e [+ xRz (L5 | BRFFAY | HA-(A-17E8)
20 % 2 g g S 2| p¥
-9 (2PeT=
R H M- seie (IR %z ES A S 1
SRR XUV )
& [3E 13 ) Eig
s 126 ASRE S E iy f i
‘ 232 RIRTR T B BAR S B AL fR A 4
FARE T AR T F R i FREE b o B e
Rk blde D A F LB RKITHE AHSTHE S e
Bl MR EL RIEEA S o A F e s
M BPFRENRE Y REF 2 AF A %2
3R f# o
- KEP
( Objective)
This course is aimed to deliver enhanced knowledge of general
- chemistry and recent developments of those areas of chemical and
material sciences that integrate functionalities and properties of the
related materials.
Z o higpp BV g g
( Prerequisite ) - )
# | Introductory courses on general chemistry
B AL I T
. AR R REPE PEY D AR T
(Outline)
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This course addresses various topics from chemical and material

sciences to useful applications.

B A
( Teaching Methods)

R L

s

Lectures and classroom discussions

I~%33F
( References)

A T

5

Not available

A KEER
(Syllabus)
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E Rl
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Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
lecture)
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15
Week 16
Week 17

Materials

Week 18

Chemistry: Matter and Measurement

Atoms, Molecules, and Ions

Stoichiometry: Chemical Calculations
Atomic Structure

Test

Electron Configurations (or an invited lecture)
Chemical Bonds (or an invited lecture)

Bonding Theory and Molecular Structure (or an invited

Symmetry and Group Theory (I) (or an invited lecture)
Symmetry and Group Theory (II) (or an invited lecture)
Molecular Orbitals (or an invited lecture)

Test

States of Matter and Intermolecular Forces

The Crystalline Solid State

Coordination Chemistry

Bioinorganic Chemistry

Analysis Methods for characterization of Solid-State

Test

BrRFRWL O FEIRE FEABLAR

(Grading/Evaluation )

3

Term paper and the performance in classes

N ~ds g (httpt /)
( Web Site of Lecture Notes )

N/A

BiL
(Remarks)

W25 L Fig

R
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R d@s%1 8 100 2R %

2 EHmPEAETHE

AR (P 2) el 8 ¥
L (F2) Special Topics in Microbiology
A B (%) BFREF FEE
> % , > y Iﬁ.— ( J‘ = -l— ? i%'
2 S HEE-£1 BNt B rr ] )
1z
R 2 +Hpr i 2] p¥
- gﬁ;ﬁp (ﬁ: T X
F¥H - e (17 %3 Badprl | 6-7%
= - 303% %)
@[3 13 ] E i3
LEFRERTE FoBmAaFmyfFN 4
S 2.3 RIFTR Y ﬁi%‘?ii‘“ B AR R 4
3.4 £ BTELAL § ML 4
JUFR N R FT AR EAPM ARG 8 “f%ii‘i%‘iti L X
L EAE UF LK S A AN P & R ]
TRE TF EERNCY TR S0 EE SR T R
i L -
- ?_ig_ﬂ L The aim of this course is to deliver knowledge and focus on specific
(Objective) topics relating to microbiology. This course will discuss the
- important issues and research methods to study the relationship
" | between microbes and human health. It will help students to know
the important topics and obtain advanced knowledge in
microbiology.
v I 4 % 4 284
Prerequisite .
( d ) # | Biology-related courses
AR #ﬁ4#ﬁwﬁﬁﬁ‘ﬁ4#4»‘@#f§@‘*
= SRR HE Lrﬁ#ﬁg#ljﬁé’“ B ““‘/fyﬂl*”iy{[fit‘gﬁ 45{447”"}’1&]‘ 2 30T
- ] LI - SR B /) 4 2B mARER BA R OE
(Outline) P F]# = SRR

AT ERRT A
S pd He A FIE

#w$£~ W 745 ﬁﬁwﬁ@* NESNAE W5
IR ECE SRS oL TP eI
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t

This course will cover the cell structures and classification of
microbes, growth, metabolism and genetics of microbes, host
defenses and immune systems, microbial pathogenesis mechanisms,
microbe-host interactions, lab diagnosis of infections, antibiotics and
AMR, important human pathogens, biohazard and lab biosafety,

bacterial culture technology in research, NGS and microbial

RS
( Teaching Methods)

G A, fAFY

i

Lecture, team learning and interactions, self-directed learning

I~%33F
( References)

1. Medical Microbiology. Patrick R. Murray, Ken S. Rosenthal.
Elsevier; 8 edition, 2015.

2. Bacterial Pathogenesis: a Molecular Approach. Abigail A. Salyers;
Dixie D. Whitt; ASM Press; 3 ed; 2010.

3. RI'RH T ARBE P B

5

1. Medical Microbiology. Patrick R. Murray, Ken S. Rosenthal.
Elsevier; 8 edition, 2015.

2. Bacterial Pathogenesis: a Molecular Approach. Abigail A. Salyers;
Dixie D. Whitt; ASM Press; 3 ed; 2010.

3. Journal articles

A KFER
(Syllabus)

Wi, #4245

W2. it i~

W3. #gd 42 & ~ Aafpr g id
W4, 752 pr 48418 AR &
Wo. M2 P 3o 5

W6. et gt
Wl RAz2 9 %324
W8. 472 % & wmpFdnd
W9. ## <

W10. £ & 4 3 5pm (- )

Wil £& 4 f5opmF(=)

Wi2. £& A 8pmF(=)

W3, 2+ p22qmz2iyrs 2

W4, A & s

Wi5. =c& & 2 A& A7 E
W16, & ¥ FEZ ks ¥ i

W17, *EFte

Wi8. &%+
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W1. Introduction

W2. Cell structures and classification of microbes
W3. Growth, metabolism and genetics of microbes
W4. Host defenses and immune systems

WS5. Microbial pathogenesis mechanisms

Wé. Microbe-host interactions

W7. Lab diagnosis of infections

W8&. Antibiotics and AMR

WO9. Mid-term exam

W10. Important human pathogens (I)

W11. Important human pathogens (II)

W12. Important human pathogens (I1I)

W13. Biohazard and lab biosafety

W14. Bacterial culture technology in research
W15. NGS and microbial genomics

W16. Normal microflora and microbiome

W17. Bacteriophages and applications

W18. Final Exam

B

P F40%, B K E40%, FF FHe IR 20%

= \gﬂ-’-:&%;\l

(Grading/Evaluation ) Mid-term exam 40%, final exam 40%, class discussion and

= attendance 20%

ANs@#Ez ey (http: /)
( Web Site of Lecture Notes )

AL

(Remarks) RAE 2 AR E S

3 g8 AR
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M2 84%+8 109 FEzpsy 2 BEHHEPFHETHEL

AR LA (P %) BHRLIAgTIEFRARRZIRY
FLH () Regeneration & Development Workshop
N . N o s N fﬁ#&kﬁ_\ ﬁ“{:r‘ ;‘:éf ~
AR () BT e
i i
e 4 e X . - (A=t vg
e R W Exmlss [(ELsr | BHFLy )
Frk 2 ek 2

1/18-1/22/2021
BRPER L

7Y [1- S35 l7 % Ha B | 9:00~T = 5:00
BEHERFE VAR
ICOB R415
& /3 13 6 EB
U gy 4 EAREREFLETBAEATH T
(DI EF 2 {Fof g2 ag 540 28 af
J |OREFFLBRBRE -4 GPFFTABRERFEEY LT

i 4

Q) REE 2 WMHFTHTFEHTEFY s ¢

- “RKEPH
Objective
(Obj ) (1) To understand and appreciate mechanisms controlling animal
regeneration and development
# | (2) To introduce regeneration and developmental biology as a
multidisciplinary research field
(3) To provide opportunities for hand-on experiments
v PR SLE STICIECE S8 (RO 490 = 5
s AR R L T T
(Prerequisite) - :
® Introductory courses on general biology

T $2 3542 [: Animal models in regeneration research

T P24z 1I: Development and gene regulation

T #2342 111 Evolution of developmental mechanisms

F ¥ 342 I: Aquaculture of zebrafish and marine invertebrate
_ . ¥ | deuterostomes

= R F % 42 1I: Imaging & Genetics

(Outline) e 1¥3A4% L Tailfin regeneration model & multicolor cell tagging
F 17342 II: Immunostaining
® As above
E ~ "‘5 “é": . »
& ¢ CHIE BRI

( Teaching Methods)
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3 Lectures and lab works
I~%3FF
( References) -
® None
1/18 v 3 A2 UF ¥ 3547 /3% T34z 1
1/19 v Az 11/3k T34z 11
o | 120 ¢ 3Redr I3k oz 1
A REER 121 § ¥ 3z /3 (v IV
(Syllabus) 1722 7 % 3642
® As above
g v HEDNR - FHETTEY LR - Show & Tell ~ 3 & 74
Y ‘:z £ =% b
(Grading/Evaluation ) . .
3 Performance in classes and labs; Show & Tell; Written reports

ANs@#Ez ey (http: /)
( Web Site of Lecture Notes )

N/A

L=
(Remarks)

i3 A BT R4 L FRRB A o

Fog L4 s faddeend $ 8 k3 (Vertebrate Biology) » 525 4.
FES AL - BREZOW 2P o d X A Ey
AEPEETPHEP > RFERGEIFT T TN EFERIR
M AR ARG RSP RA T LA ReeR{frE £ E

FOHLAFEORE B & ARV AP DIRE
40 fAmB b TR0 EnipE RERS b AT %R T OA

AT UE o) * B bokw 7 L AR DR
HoBAF eV RABRFADE LN A o E Llwwe K k2

EELF -
Bofe g T A A GARRT AR R AR D B B
PELMBAE ARREREE2 > LRHF ML & Ficdoi )
ER»T/ﬁ"“iy—E{ﬂ?"ﬁf_lﬁf?meﬁc%\f’/ﬁ"L’??*%ﬂ?
(Evo Devo)d 3 4 & F - BERATEL L > HE 72 2
WETWH Y 0 T RAPEE T RRRE Rz RE
55“ cF TV IMARLHEDNAPN el BFMEM X LA e
7Rk Ftg TS A0 B2 AiFita- BEL
B BRE A RERCFL R P E ALY
Bl F2 b RE BT & d *“/\:fﬁf@%‘?fﬁ
Ao AP B F ROl A EgE T 2 F T 5T
Bk % oo
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Mz i s i+ 5100822 % 28 P RP RAT L

HE LA (P %)

AARERAY GBS (-)

B L (F2)

Topics in Hydrothermal Vent Ecosystem ( I )

ARG S, BRKEF 3 w13
ik o = o Wl B Fre Biz
Fri 1 kS 1
L £ ek FEXT
& [3F 13§ Ei
- 1 s # 2 P AHA 8 Jaixsp s -puscz e lsE2 i
i = —»?iﬁ‘

[l Fim2 w7 (It 2 32 b ® 20K Bf 4

Bz sxdpbEans (FndFad [JFEEM 721370 4
()4 45 22 3R AL e 4 [ 4k ¢ B 4

| BT 2k R B R A P2 A
- RKEP
(Objective ) = To study extreme ecosystem of hydrothermal vent and its impact on
" | physiology and ecology of marine organisms.
‘:l RPN /} 2 —,E]_.L v /} g
BNy RELERAEILE
( Prerequisite ) - o _
¥ | Marine biology and marine ecology
g |FLERBAGEETGRELS IR G F 2B ALT
ERNE e K2 T RE o
(Outline) & | Study of impact of physiological and ecological adptations of marine
" | orgaisms; review on recent trends of hydrothermal vent research.
1.i & v Powerpoint 2. ~ F#2& 2 Bl & 5 2 ~ %4 2 DVD~ ¥ ¢t
s i#&—:ﬁjﬁ@%@ii’?ﬂ?? o
2HIEFAB TN 2RE2HE  FHI I v FRL -
3P EAE R BRI B G o
~ % ok . . . .
= ﬁg e 1. The course contents are delivered primarily through Powerpoint
(Teaching Methods) slides with texts and diagrams, and occasionally supplemented with
DVDs ; conducting practical training in hydrothermal vent survey.
# | 2. The course is conducted in English, and the instructor will speak in
a slow and clearly articulated manner. Paper readings and student
presentations are required.
3. Ample pictures, diagrams, and videos are provided to capture the
¢ | BFE A frd A 2016
I~%3FF
References :
( ) # | Geysers and Hot Springs, 2016
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A KEER
( Syllabus)

RS R

B 20 R AR B
B3k R RRL B
F A ARARD PR
£ 55 A ARARD F
$ 6 A RRAH PR
CRERE T T

R TR EE X
LCECRE R 1
5108 1 A R#AR Y
RS T P T IO
B 128 1 g R RO il v 2
135 A RB AT AR |

5145 R ] ABE 2

B 153% 14 A A T ABE 3

= Tk =k
W N =

5

Week 1: Introduction & Syllabus overview

Week 2: Review of shallow water hydrothermal vent

Week 3: Review of deep sea hydrothermal vent

Week 4: Impact of hydrothermal vent on marine organisms 1
Week 5: Impact of hydrothermal vent on marine organisms 2
Week 6: Impact of hydrothermal vent on marine organisms 3
Week 7: Student presentation

Week 8: Student presentation

Week 9: Mid-term examination

Week 10: Survey and pratical training in hydrothermal vent habitat
Week 11: Biological adaptation on hydrothermal vent habitat 1
Week 12: Biological adaptation on hydrothermal vent habitat 2
Week 13: Trend in hydrothermal research 1

Week 14: Trend in hydrothermal research 2

Week 15: Trend in hydrothermal research 3

Fou: eFE% BB

(Grading/Evaluation )

®

Experimental design; conduct experiment; write up manuscript
lecture

A~k g (http : /)

( Web Site of Lecture Notes )

L=
(Remarks)
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Mz i s i+ 5100822 % 28 P RP RAT L

HE LA (P %)

B ML RS

e LA (F2)

The Seminar of Environmental Microorganisms

E AN RS ) K i
ik o = o Wl B Fre AL
Fri 3 kS 406, 407, 408
L £ ek FEXT
& [3F 13§ Ei
I %A WX d P A P F [JAFEIF AN 2 mAGEF [JAFELE

(Vs o Tl 5 [Ji 2 32 ® #h e

ES

B Rueiwdz pX3 e Ea4 JFnfEas L ,7eplimia 4
(A7 g B 4 i 4 [k ¢ B ffac 4

Nod P2 2 WA a2 iEd b PHFmed -z
MY o v 4 1T R AT A A R~ 2. T f3

¢
Pl FEA T A MR R F R § ARG HER -
C REPE We will introduce the definition and ecology of microbes, the
T existence of microorganisms in life and the role-played on the
( Objective) . S : .
environments and the related application of microorganisms. Core
s | learning outcomes: 1. The students should be conversant with basic
microbial ecology and the related knowledge. 2. The students should
be able to use basic knowledge of microbial ecology for further
scientific reports reading and writing.
¢ FE N
~ A3 7Fl B
( Prerequisite ) - o
¥ | Non-prerequisite
Bt IRARY 0 R LRBMA St R A 2 BB KA
Pl e g 3 BBRA P ETAARENI 4 BBKAFPMSG
] , LK
B A “
(Qutline) In this course, I will introduce 1. Diversity and ecology of
.. | environmental microorganisms; 2. Environmental microbes’
* | cultivation; 3. Environmental microbes’ identification; 4. The
discussion of environmental microorganisms related publications.
¢ SRAF 122R | J MR R (T N a2 24
- ‘?’I%"‘fi’: vﬁcit{\vﬁc - 2l %%Eﬂl\:m
(Teaching Methods) | . . . .
# | Teaching, operating and seminar
3 ¢ Handbook of Molecular Microbial Ecology II: Metagenomics in Different Habitats
I~%3FF
( References) -
¥ | Handbook of Molecular Microbial Ecology 1I: Metagenomics in Different Habitats
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Foe o3 A EN AR REE MY
Bl AL EREGA
VRS el UF- S L
F3%F: o AT eF I A P AR
ol F AT A REMRAFRER
53 JeREN AP AR RY
F AL RRML 6 b A
FO-183F T EFAREME FAPM G AW BB ER o
CRKEER Part 1: Molecular approaches to studying the environmental biota and
(Syllabus) their function
Week 1: Introduction of Microbial ecology
Week 2: Tools of microbial ecology
Week 3: Functional genomics to microbial ecology
Week 4: Modeling in microbial ecology
#* | Week 5: Multi-omics approaches for environmental microbial
function
Part 2: Thematic discussion on environmental microorganisms
Week 6-18: Environmental microbes related paper reading,
discussion and writing.
o a v W 2 HIE L (80%) ~ A I A (20%)
(Grading/Evaluation ) - , ,
® Class discussion, report and attendances

N~ eg (http: /)
( Web Site of Lecture Notes )

=
(Remarks)
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AdnE-F 100 R2RY 2 FHRM I S

p AT ACD)

AFsELIAET 2

AL L ()

Sustainability and Safety of Food Production

B () FEE % < LNt
230 S SRF ARG FRFALYT By LI E
Firi 3F ~ i I
YA - BT BagH |(F-FEY
& [iE 13w iE

Fro i 4 PEFRIE R'GEE - 35X 2R "G E T
voOREAY S &2 A
- KER B
( Objective) # [Recognize knowledge on Sustainable Food Production
AN ERSEIEE SA R A R
-~ & FB
( Prerequisite) # [Food Processing, Food Chemistry or Seminar
A R N7 AEFE D RLD Y 220308 E S o A E A
5 APFFRELERBRAF A FEIFLHLE LR ESG
T oo AFAERE LR S SAEAGF BRI B YR
R F ke B
United union purposed 17 Sustainable Development Goals (SDGs) are
] the blueprint to achieve a better and more sustainable future in 2030. The
2 EHAE food industry should be focus on across the supply chain to meet the
(Outline) .. [needs of the population without destruction of the environment or
* society. This course explains ten principles through examples of how the
supply chain has adopted them and what approaches are working, best
practices. In many cases the efforts are moving past reducing detrimental
impact and toward the goal of being meaningful and positive effects.
| SO B BN AL RR FH L
o~ RKEDE
( Teaching Methods) # |[Text book, Literature review, Case study, Industries visit, Presentation
voERE PETRCA D P REEARGE B
I~3%FF o N
(References) # [The 10 Principles of Food Industry Sustainability
1. Introduction
2. Safe and highly nutritious food is accessible and affordable to
promote and support a healthy population.
—(S‘ Tf :@)E‘ ’ 3. Agricultural production beneficially contributes to the environment
yllabus

while efficiently using natural resources and maintaining a healthy

climate, land, water, and biodiversity.
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10.

11.

12.

13.
14.
15.
16.
17.

. Final Term

Use of animals, fish, and seafood in the food supply optimizes their
wellbeing and adds to environmental health.

Producer equity and rural economy and development are
strengthened with fair and responsible production and sourcing.
Safe and suitable working conditions are provided to support
employees across the supply chain.

Food and ingredient processing generates resources and requires
minimal additional inputs and outputs.

Packaging effectively protects food and supports the environment
without damage and waste.

Mid Term

Food and ingredient waste and loss are prevented across the supply
chain and what cannot be avoided is put to a positive use.

Food and ingredients are efficiently delivered across the supply
chain and to the consumer.

The supply chain and consumers advance sustainable business and
food consumption.

Safety and Risk Assessment

Case Study-1

Case Study-2

Case Study-3

Case Study-4

5

Cill s

< ap X ¢
R Al

B - WL & i

(Grading/Evaluation )

#

Participation, Examination, Presentation

~~@g ey (http: /)
(Web Site of Lecture Notes)

%3z
(Remarks)
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0010
Mz dBs i+ 5100822 % 2 8P RP RAT L

e (7 %) & 53 b e
L f (F2) Introduction to Food Biotechnology Engineering
A m GRRL) Bk E 5545
EE s AEA AT E S | BTy - &
ok 2 LN S 2
LA M- sge OV | RHPR - 59
& [ 13 4 E 2

A LA 4L 384 $(0-100)
1. A#Fmp2 L ¥4 a0454/ 100
2. Wit g ¥ F R4/ 70 o

st 4 3. AEAFPHAGFL AR EEF 74/ 80 -
4. AEA P FREAEFR2LRLA/ 0 -
5. ARELFIMMARZRES VI angs/ 20 -
6. AL & MR 4/ 20 o
AEFF PR B ARAEL RS 2 HD F ) B
-SRI B S RBARTE  fAh R R HE S RA
4 x] e e, TR EIAR 2 303 4l 5 o
( Objective) 4B g inse > TRBp ¢ A KBS %
2
] &
kg #
( Prerequisite) -
¥ F AP B Al
$-3%d DNA ¥ 39 ¥
$ 2% ¥ 2 DNA $#jiF
= KA vl dr R ARFAARE
-‘(Outline) LEIE N = e
$Ad fb 2 e
LR o
2
T KE Vool d XA A b e B
N i
( Teaching Methods) =
¢ *
I~%33F
References
( ) -
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A REER ¥Rk 4]
(Syllabus) ¥
J d & PIREKEFFE Y E m 3R 2 & take home exam = 3¢, 3=
i BFEEAGERDEY LR
(Grading/ Evaluation ) -
N~ eg (http: /) o
( Web Site of Lecture Notes) |
=
(Remarks)

SRR ET TR
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Rzt 3355~ 8 1098 = &

F2RUHIBFAETHEL

A e (7 %) PP EE)
L f (F2) Organic chemistry (2)
FAAB (FR) PRKEF 5k Yredh
EE s AFRIPPHEEIE SR Barin] | - EBTHY)
Frk 3 PR 3
Y - Sz L7 ¥ 3% i R - 5
& [ 13 4 E 2
BALFEH N A LA $(0~-100)
1. A#ELH2Z E¥4 50474/ 100 °
2. it g £ F%4/ _ 100 °
- 3. AFASPHEBAFTRHERER T4/ 90 °
P it 4, BE3I PR A EFE2 244/ 90 -
5. ;411:‘_#"#&7!’&@%_%'%»#&?&“‘ N2 - 2
100 o
6. A€ B ffLac #/ _90 °
IEE S SRS EE AR LS IS
Fongs e L WEE FRETUECEERERAL -
- KEP . : : : :
( Objective ) The goal of this course is to equlpl students with the basic theory
# and practical application of organic chemistry, introduced by
structure, nomenclature, preparation, physical properties and
chemical reactions.
S seps E T
(Prerequisite) % | General chemistry
$ 4% po G P oR
15 % B EE kA U HEE R s
F16% FEEC L
=K L ETR AR LSRR
(Outline) 518 %  frfcopg o
CRCE S
%20 % Ephoo
¥ 21 % #paimd oo
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Chapter 14 Ethers, Epoxides, and Sulfides

Chapter 15 Conjugated Systems, Orbital Symmetry, and UV.
Chapter 16 Aromatic Compounds.

Chapter 17 Reactions of Aromatic Compounds.

Chapter 18 Ketones and Aldehydes.

Chapter 19 Amines.

Chapter 20 Carboxylic Acids.

Chapter 21 Carboxylic Acid Derivatives.

P o HE Pl P FE - % % PowerPoint & 4 B4 FRL o
(‘Teaching Methods ) ¥ | Blackboard-writing and PowerPoint
) L. G. Wade, Jr.; J. W. Simek “Organic Chemistry”, 9th ed.,
I~%%2p Pearson: Essex; 2017.
(References) - L. G. Wade, Jr.; J. W. Simek “Organic Chemistry”, 9th ed.,
Pearson: Essex; 2017.
¥ P ¥
~ 1 F4F o RF R
T2 % 14F poRF CHfeE
g 3 F15F 205 uE HEEE A
4 F15F 205 uE HEEE A
~ 5 Bl6k FHEELES
6 F16F% FARMES
7 5 17% FHEELEPTFR
* o RFER # 8§ & 17;: -*:2%%@@#%5751,@
(Syllabus) 9 Midterm Exam 1, Chapters 14~17
10 % 18% f@riops
11 % 19 %  vRip
12 % 193% =i
13 Midterm Exam 2, Chapters 18~19
14 %20% #@
15 %20% #@
16 %21 3% #piTit
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W Content
1 Chapter 14 Ethers, Epoxides, and Sulfides
2 Chapter 14 Ethers, Epoxides, and Sulfides
3 Chapter 15 Conjugated Systems, Orbital
Symmetry, and UV.

(= 4y 4 )

4 Chapter 15 Conjugated Systems, Orbital
Symmetry, and UV.
Chapter 16 Aromatic Compounds.
Chapter 16 Aromatic Compounds.

Chapter 17 Reactions of Aromatic Compounds.
Midterm Exam 1, Chapters 14~17.

10 Chapter 18 Ketones and Aldehydes.

11 Chapter 19 Amines.

12 Chapter 19 Amines.

13 Midterm Exam 2, Chapters 18~19

14 Chapter 20 Carboxylic Acids.

15 Chapter 20 Carboxylic Acids.

5
6
7 Chapter 17 Reactions of Aromatic Compounds.
8
9

e (1)25%, ¥° %(2)25%
Ak 30%, (FE 10%, IR F 10%

(Grading/Evaluation )

3

Midterm exam (1) 25%, midterm exam (2) 25%

Final exam 30%, assignment 10%, attendance 10%

A ~dg n (http /)
( Web Site of Lecture Notes )

.

L=
(Remarks)

A EHE ARE
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A EH (P 2)

o RN T2 R A 4T B

Hote LA (F2)

Spectral analysis and structural identification of active

substances from marine

FAAB (FR) PRREF 5k Yredh
e AEA AT E S | BTy - Em
ok 2 LN S 2
L - s IRV 3k R 3t L - 5
& [3F 3 5 E

BALFEH N A LA $(0~-100)
1. A#HEHZ E¥4 50474/ 100 °
2. RrEib e A 2 0k %4/ 100 o
ey 3. AFAPPRALFI L R EERFS/ 90 o
P i 4. BEAIPRREAEFELAL4/ 90 -
5. iﬁiii#’”#ﬁfaéé_%’éiﬁﬁ%‘é“ NI - 2
100 °
6. A€ B ffLac #/ _90 °
NEePEsdk ) po-p aBEPRARNRIT ) TBFRFAT
VOl EmE T EcEF gty o F Y 4o A3 NMR k¥t
N1 ik, L .
( Objective) Introduce the basic principles of nuclear magnetic resonance,
= spin-spin coupling, and perform spectral analysis and calculation

of coupling constants and chemical shifts. Learn how to perform
structural analysis based on NMR spectroscopy.

= AP LI S TR

(Prerequisite ) % | General chemistry
- F NMR E#HFd2 LAH
CER S
2% FiEpagé
A Z23 N 1o g2l B
(Outline) T C T

%= F 1H4r 13CNMR 3 s fe
Y- F #E¥
¥ NFE @ AFRMEFR 50 1-D NMR
%41 % 2-DNMR k3%
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Chapter 1 The physical basis of NMR spectroscopy
Chapter 2 The Chemical Shift

Chapter 3 Indirect Spin-Spin Coupling

Chapter 4 Spectrum Analysis and Calculation

‘E‘l—
Chapter 5 Double resonance experiments
Chapter 6 Assignments of 1H and 13C NMR signals
Chapter 7 Relaxation
Chapter 8 1-D NMR using complex pulse sequences
BB Pl P FE - % % PowerPoint & 4 B4 FRL o
Teaching Methods . . .
( 9 ) # | Blackboard-writing and PowerPoint
- b4 ? | Basic One- and Two-Dimensional NMR Spectroscopy
I~%336F
( References) = Friebolin, H. "Basic One- and Two-Dimensional NMR
‘ Spectroscopy", Wiley-VCH: New York, 2011, 5th Ed
¥ R %
~ 1 % - % NMR RFHF cnf-12 2 A
T2 - % NMR RFHF nf-12 2 A
£ 3w “EEE
B4 Bz BaGEme
MR EE T e
6 ¥IF BFErERT®
7 ¥IF BFErERT®
(Syllabus) 9 Midterm Exam
10 ¥R #¥
11 ¥R ¥ ¥
12 A @ AF IR R 70 1-D NMR
13 ¥ ANF O * AFRIEER 5] e0 1-D NMR
14 A @ AF IR R 70 1-D NMR
15 #1 % 2-DNMR 3§
16 #1 % 2-DNMR 3§
17 %L+ % 2-DNMR 34 NOE
18 Final Exam
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W Content

~ 1 Chapter 1 The physical basis of NMR

- spectroscopy
g 2 Chapter 1 The physical basis of NMR
Hp spectroscopy

~ 3 Chapter 2 The Chemical Shift
4 Chapter 3 Indirect Spin-Spin Coupling
5 Chapter 4 Spectrum Analysis and Calculation
6 Chapter 5 Double resonance experiments

7 Chapter 5 Double resonance experiments

8 Chapter 6 Assignments of 1H and 13C NMR

® .
signals
9 Midterm Exam
10 Chapter 7 Relaxation
11 Chapter 7 Relaxation
12 Chapter 8 1-D NMR using complex pulse
sequences
13 Chapter 8 1-D NMR using complex pulse
sequences
14 Chapter 8 1-D NMR using complex pulse
sequences
15 Chapter 9 2-D NMR Spectroscopy
16 Chapter 9 2-D NMR Spectroscopy
. . 2oL H P 30%, # kY 40%, TE 20%, A F 10%
(Grading/Evaluation ) - . )
% | Midterm exam 30%, final exam 40%, assignment 20%, attendance 10%

N ~ds g (httpt /)
( Web Site of Lecture Notes )

i

BiL
(Remarks)

L3 LE G AR
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F2RUHIBFAETHEL

A LA (%) REEF R ERE B
FRLHE (F2) Introduction to Cancer Drug Design and Development
FAe it () BFRFF 5k ied
e B PRI E TR B Ly % =
Frk 2 B N S 2
L M- i OF %% 2= S TR - B3
% [iE 3 5 EB
A EEP R4 LT L #(0-100)
1. A#HRG2 E¥+ 474/ 80 o
2. Pt AERZIFRA/ S50 o
’}"5'35‘:." 3. ;‘,’i;j,‘:,’_f} j}’%%ﬁl;}i%%ﬁﬁﬂ""fr?pﬁb‘?-ﬁ;?%/Lo
4. AFA PR B R EFE 2 RE]4/ _40 °
5. AEApMAFLRES CFV I ERES/ S0 -
6. AL € BiifLa 4/ 30 o
AEA P S RMRAEL P GATER B N RAOT R o AR
Pl AR E R R AR RA S BB E ol ¢ B i
- KEP !
( Obijective) Marine biodiversity makes marine life the most recognized resource for
¥ new drug development. This course will introduce the achievements of
scientists in the development and application of marine natural products
and medicines in recent years.
agpp || FEVE
(Prerequisite) | .. ,
# | General chemistry
FoX AR EZRAFALY BAEERAL
2% AERPEREIRASEY
2R OBFESEBEIRAFFAY
Sw R A e R kLA R A gD
= oEHAAE Zzggﬁgﬁr$¥%$%i;;i
(Outline) B3 AEIRAPELAPLAET
FOF AEBHECEFFIRY
AR AFIPIERELER
$14 A FEL RS
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Chapl1 Introduction of Marine Drugs in Clinical Application and Clinical
Research

Chap2 Research on marine animals and marine natural products

Chap3 Research on marine plants and marine natural products

Chap4 Research on marine microorganisms and marine natural products

* Chap5 Marine active compounds synthesis and structure modification
Chap6 Marine Bioproducts Biosynthesis
Chap7 Marine sugar compounds research and development
Chap8 Marine toxin research and development
Chap9 Marine Traditional Chinese Medicine Research and Development
T KEIE 0| bRt £ 2 - 5% PowerPoint & 54 FAL
( Teaching
Methods ) # | Blackboard-writing and PowerPoint
. BFEXRASBELFFTRE AR R4 #5104
cpkge || B , |
( References) 2. ¥R s E e SR RE R R F5 R4 2005
® 1. Marine Natural Products Research and Drug Development
2. Discovery and Application of Functional Marine Biomolecules
¥ m ¥
I F-% TRRRYATRRELY AEERAL
2 Yo% WABYEREFALY BEERAL (4
B
3 $oF AEBPEAEIRAFET
4 2 F REBPFZREIRAPAY
5 TR AEEFZAXIRASFY
6 Wzh AEEFZAEIRAFEY
~ 7 Sr i BEMAPEBEIREAFFAY
CREER |, |18 Frd AEEIFZAEIRASE]
(Syllabus) g9 A EFEL BTG
# 10 A AR Bt
1 FIF AREBHEFEIASHEREL
12 FIF AREBHEFEIASHEREL
13 ¥R O ABEIRAY. Bé‘i#éﬁéﬂﬂz‘
14 ¥R BARBECEFETRE
15 ¥R SAEABEECEPETRE
16 PR BEAFAZETER
17 FLFE AEPEFTRE

18 Final Exam, Chapters 5~9
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5

10

11

12

13

14

15

16

17

18

Content

Chapl  Introduction of Marine Drugs in linical Application

and Clinical Research

Chapl  Introduction of Marine Drugs in linical Application

and Clinical Research

Chap2  Research on marine animals and marine natural

products

Chap2  Research on marine animals and marine natural

products

Chap3  Research on marine plants and marine natural products
Chap3  Research on marine plants and marine natural products

Chap4  Research on marine microorganisms and marine

natural products

Chap4  Research on marine microorganisms and marine

natural products
Group report
Group report

Chap5  Marine active compounds synthesis and structure

modification

Chap5  Marine active compounds synthesis and structure

modification

Chap6  Marine Bioproducts Biosynthesis

Chap7  Marine sugar compounds research and development

Chap7  Marine sugar compounds research and development
Chap8  Marine toxin research and development

Chap9  Marine Traditional Chinese Medicine Research and

Development

Final Exam, Chapters 5~9
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¢l e aRE 35%, H RS 35%, 1FE 20%, dUAF 10%

= NFEE S

(Grading/
Evaluation ) Midterm report 35%, final exam 35%, homework 20%, attendance rate

10%

5

AR g
(http = //)

=
(Remarks)
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M2 B35 - FU0FERY 1EPHBHFATHZE

A EH (P 2)

B3 i 2

e LA (F2)

Commentary marine biological technology

FAAB (FR) PRREF MY
B3 & o7 AFRIPPHEEIE SR Ea= S e 2 &%
Frk 1 K 2
LA W OF Y% =S R - By
& [ 13 4 E 2
BALFEH N A LA $(0~-100)
1. R#AEH2 B X4 B2 o474/ 90 °
2. Mg EEo R4/ 50 o
Fr o0 g 4 3 ARAPPHAAF L OREEFEA/ S50 o
4, w4 P RE g EFE2RE4/ 20 °
5. AEAFAAMAFLRESFY L ARRA/ TS -
6. At € B ffLac 4/ 10 °
MRS SR L R R R s T S C
PR D A KA A EAM Y -
—( (;bi iiieﬁ%‘ The goal of the course is to train students to have the theoretical
3?' foundation and ability to marine biotechnology, and to teach
marine biotechnology knowledge and related applications in
aquatic technology industry.
- ke SIETTE JOREE A 2310
( Prerequisite ) e | . . . :
# | Biochemistry (1), Biochemistry Experiment (1)
vk ez R R AT, Fev et fe R iEr ) Fo H2
¢ LR AT, R ERIERY TR, 2 BRI, R K AT,
> Ek% 2, TR E (real-time PCR)F J&, # & ", 2
ENE (ST . . S
(Outline) Thin layer chromatography of amino acids, precipitation and
.. | denaturation of proteins, quantitative analysis of proteins,
= polyacrylamide protein electrophoresis, gel chromatography,
Western blotting method, real-time PCR reaction,
P RE PR R R4
(Teaching Methods) | .. , , L
# | Explain the experimental principle
Ii~%%30 ¢
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( References)

5

I. Lin> JK.andLai> C.C.Anal. Chem. 52 > 630(1980)

2. Bradford, M., Anal. Biochem, 72, 248(1976).

3. Skidgd, R.A., Deddish, P.A., Davis, R.M. Arch. Biochem,
Biophys. 267:600 (1988)

4. Hadge, D. and Ambrosius, H. (1984) Evolution of low
molecular weight Immunoglobuilins-IV. IgY-like
immunoglobulins of birds. Reptiles and amphib-Ians,

precursors of mammalian IgA. Mol. Immunol. 221, 699-707.

5. B.G. Herrman and A.M. Frischauf. Methods in Enzymology
Vol 152 p180-183.

6. Hille F, Richter H, Wong SP, Bratovi¢ M, Ressel S,
Charpentier E (March 2018). "The Biology of CRISPR-Cas:
Backward and Forward". Cell. 172 (6): 1239-1259.

7. Bonifacino, J. S., Dell'Angelica, E. C. and Springer, T. A.
2001. Immunoprecipitation. Current Protocols in Molecular
Biology. 10.16.1-10.16.29.

2 gBER

AR R AR X PR ] iz A4 20 v
Femfe i ® 3 79 F2 2@ A4 4 RP Fheh
R DA AT 6 F 2 EEE, TR LR
(real-time PCR)* &

(Syllabus)

s

Syllabus: Course content and teaching time 1 Analysis of amino
acids 2. Precipitation and denaturation of proteins 3.
Quantitative analysis of proteins 4. Polyacrylamide protein
electrophoresis 5. Gel chromatography 6. Western Blot method,
7. Real-time PCR reaction

FAsmr SRR %R

(Grading/ Evaluation )

®

Students report in groups and the teacher explains the principles

of the experiment

A~k g (http : /)

( Web Site of Lecture Notes )

=
(Remarks)

L3 LHHR R
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[oo12]
CEEE R

FRREFAF427335GF3)EREH

B 109 # 107 270 (B8 =) T = 02:00
BB TR R

;L:I% Al %‘-F"’—'Q’%'HE{ ;‘&ﬁ" Fﬁ;ﬂ‘:ﬁ;f,
BRAR G ATERGELRL ATRELGRE CLTER %&é\%ﬁﬁﬁémL&é\i
PR ERL - 1 FRIDRILIRE  CARRERPRE KL RE BE R A) &

KPP ouHLHI (2 e BHEN
AR CRES AT BEFRER CRRETEMIE S Frcef
ARR

= fie £ 2030 R REFrL o AR FFREFT FF FE B HarE R iR ;fi—

Y RZMFARPFTA DI AR FLAAME t R R TR RN EY e
FodwmEa

—‘i—ﬁﬁmﬂﬂlﬂﬁid3F4§”§ﬂﬁﬁ4%ﬁﬁﬁ4§%§& AETRERE REE
—,1_%‘3 fi’.? A2~ AaEa ﬁiﬁi;}ifz '.l.—:’g; [l %?ﬁi) EEI - fT(/j’ pE A 772“’":’ /)fl’ﬁ = ;E CA R E f(ﬁﬁ:{
B84~ ¥ BEFY ) §iﬂ@@ﬁ%?ﬂ§i§&§ﬂ)ﬁﬂn TEFEERZE K
Ao TR SP SR VS BAR L & b E AR o

CE BRI E-1183 E)LFREATR A BALF TR GAEF R 1 FRE LT ER A
ez 2B LKA BRALECE R KV O FFER U3 s b EF%AE o

E]j%% ﬁiﬁﬁﬁdvkllm

I

- — = PR
L A # B B 1. 0 9 T S 5 55 2 LR R i
F—ME 2 : TNy R

2. BFFREEIFE R ey 5 .
(110_112_{:‘2_) i—éﬁm;ﬁ ;g#&#ﬁﬁ‘ﬁfﬁﬁ

. EFIRARE L EM 3. & W HIBH AT

28

L ABEREAT BAREALE WP T
A e RV TEEETETIES YL $ : e
AR EREERBURTALE
(111-1134F) 1 :

EoMU T ELERLEA IR B AT
1488 A2 ZpEXRL o
229 LFLF L2 B4R RFHIE CRE HIE R FRERRRE -
BAFREBRTIR AL EAGAPRFERE B EAZATREDL GIRE -
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42 FcB Pt iz BA ARSI RE o
T FRBRST 100 30 p mik AP ATRE AL S EF IR 18R R FET
BRCER G PHREL LB AN 11 20 p A EREAA AT 117 30

%~ fcg 1 T = 04:00
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R = %./%/‘L‘ﬁ“" g4 él"f‘l‘gfm/“/ £i #"'f—":}i‘l’ﬁ—l Er-ERR%E4 24
Bpp 4 (£3)

g F|5-F2|5-8&|5=-8%
S I ®2r
5 5] (s N "
#
MY R D
¥y AT 0 0 "L REERERT
Z 5T
F} ?/)Jizlﬂ’uJ iﬁp§°
l\/) |’|& a2
AT 3 3 FAN B EE L
A I =1 3 3 A BREEL
Rt is £ A )3 6| 3|3|0|0|o0]|oO
A il 303 N
A ca il A {; 3
5 42 B 201 |1 L
L -
=z, T R
A I’l& ‘ —. 33 _1_ _1_ =
L % 33 -
v
2 Em~ 12 6 6
B is 8 At 17| 4 1 0 0 6 6
SR X S 3 17| 4| 1|0]|0]| 6|6
SRR P 3 12
2EEWME LK 30
1 & gp>dr LT Hp o> gyl s d zrmg> 7z of 4 R AR N3
= v v = %ﬁ,.r >7 ~ v 7 UA = I+ U =z

N —7'*' 33 s b 2L g S ’B__ﬁ{PJ—iE’?‘—“ AT =
3 v

A= T A

:ﬁ’du ?é“{;/}m
BREAL L (WML if2 g ) bFY

PR Y A B L kT B E e 57
»EERGREF AR o
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b EA B2 bPFRANI FPRELF T RNETS 25

G 4
- S ARESFRP AR
IR R Bl | PikEln | BiRE - | B iF
5B E Tef:hnlcal English in Food 5 e oy e
Science
&7 4 ¥ % 72 | Cultivation Techniques of v
e 1 3| m- | kmE | %PG
P Plankton
AEEHA T Fish Virology 3 -t %7 % LN
kAR AEEFE Y g
N Advanced Aquaculture 3 - 78k AL &=
=)
Wt 2 g Comparative Physiology 3 M-t %78 % ¥t
ER R Seminar 1 -t ® 7k g
X %2 04 ¥ 27 % | Special Topics on International ,
nr P P 3 -1 | %% | iwA
78 & {Y Fishery and Aquaculture
E R R Seminar 1 =t & 7Bk Pl AL
KA M2 8 | Aquatic Microbiology 3 M- & 78k e ca
X Introduction to Aquacultural
kA% B aeoniond 3| AT | Em | 4
Engineering
PR IntrOfluctory of Sea Food 3 - % —
Quality
LR Seminar 1 - T & 78k M AT
E e Seminar 1 A= T 78k o<
At LR Molecular Immunology 3 - T %7k R
KA RS v o
‘ Aquaculture Biotechnolo 3 M- T % 78 % FER B
i 1 & " -
B ih L & Seminar on International
Fisheries and Aquaculture 3 - T %7k A 3
78T _
Cooperation
kA %74 $ | Aquaculture Biotechnolo e
A Laboratory
mF1E 4 H T | Bacterial Fish Pathology 3 - %7 % % Wi
e Seminar 1 # o % 78 % g2
2} L SN =T . . .
2 EPEEFE English Conversation of Life 5 - oy ik
g 7=(1) Science (I)
FEE e F Zooplankton 4 - A4 AT ® H-i3
B [# /4 /X5 | Advanced Marine Zooplankton
# 4 L P E857F | Course: Plasticity of Gelatinous 3 -7 A d T T Ei2
w42 ¥ ¥} | Zooplankton
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/4 A2 FF % | Laboratory Techniques in . , ‘
CeE oTAIoLy TEeImques ! 2 | - | A | Bra
o Marine Mycology

R o Rk >

I~V AT BRA%A T 2§42 (Taiwan International Graduate Program, TIGP)
Chemical Biology and Molecular Biophysics

Molecular Science and Technology

Molecular and Biological Agricultural Sciences

Bioinformatics

Molecular and Cell Biology

Nano Science and Technology

Molecular Medicine

Earth System Science

A e B o e

Biodiversity
10.Interdisciplinary Neuroscience
11.Sustainable Chemical Science and Technology

12.Social Networks and Human-Centered Computing

Birc A A HE L - a4 F RN - FA 0 o b 459 A TIGP 3Aza Pl b o
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Hzd s Ei 82 pPFRBEIFPREILF-FTRRNEST S 22
Bfe & (X%)

109.11.13 taghiet i € il iF

55 Fls-He | 5-_5z|5-45z
A A .

=] F - F - b -

BB AT FE

g jrs = 0 0 TR s KT
Z 2T
*‘; TR
& 13

hHET

& E

3 3R~ B EE N

3
3 3 FAINBREEL
T B F L3 6| 3[3[0|0|O0]O0
AR PR 313 EER SR NE "

E 2 52 8 L= AN W
T 1T 7

2 13
vz

2 47 £ 3531 2|1 1
¥

%

PTEH IR

Rk TR G rayo
2 Em~ 12 6 | 6
AV E N 17| 4 1 0 0 6 6
AR X A S 171 4 | 1] 0| 01| 6|6
BB RE LK 12
2EEHE LK 30
g =1 Tgﬂul\&l—r"\:‘ mwzz:a L % 1302
TP pu._ 7 = T+ T Z
3 LR
bt A A A P Pl S S e Wi
priy od Bo2d o
2= v1
% 1.7 %7 % (Lab Rotation) 5 + T E# £ 3 ¢ =z
s o . . s .
ARV - F B 1 E AR YT B
TEHLLELEAS
2LRBFAT A (FmE A w%4‘ii%GUiL§J
BREY EAET M 0T L% 355807 5
)\i#‘{@i@ mg"%\—\%’[—w °
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