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Summary O White bio

. . . — Need a development and supply of white bio technology to solve disquiet for chemical
1. Background and necessity of this R&D Project

pollution

B Background — As the traditional chemical industry are transforming into the eco—friendly

industrial structure, need a development and supply of fundamental technology to

O Green bio adapt this trend

— Arising as a solution of future food crisis throughout enhancing of agricultural

productivity W Appropriateness of government support

— Increase demands for stability and eco—friendliness in agriculture and food sector O Need an aggressive intervention and investment support of government to reduce

— Increase importance of biological resources and strengthening efforts to preserve technological gap with major advanced countries

biological resources — Recently, technological gap with major advanced countries are gradually increasing

O White bi in the evaluation of technological level of green—white biotechnology fields
ite bio

— Increase needs for biomass and development of bio process to address scarcity of © Need an aggressive government=led support for core—technology to solve food crisis

fossil raw materials and global warming and environmental problem as well as to response toward the upcoming

) . bio—economy era
— Arising as a new low—carbon and eco—friendly chemical industry model

) II. Analysis of project driving ability and discovering key technolo
Bl Necessity .
gles
O Green bio

— Need a green biotechnology technology development to create future high 1. Analysis of project driving ability

lue—added
value—adde B PEST analysis

— Need a government—led R&D project to secure technical competence of green

biotechnology O Main issues for green—white bio

. . — Main issues for green bio
O White bio

. ) ) ¢ 1) Development and dissemination of eco—friendly new materials, 2) stable mass
— Need aggressive supports for white biotechnology R&D to address legal and K . .
. . . production of agricultural products, 3) response to climate change and
institutional trends for global climate and environment changes i .
environmental problems, 4) technology evolution and convergence

— Need aggressive government—led supports and managements to overcome L . .
. . . — Main issues for white bio
technological gap with advanced countries

e 1) Development and dissemination of eco—friendly new materials, 2) respond to

W Urgency of project promotion climate change and environmental problems, 3) response to climate change and
O Green bio environmental problems, 4) securing sustainable renewable energy sources
— Need a future technology development in the green biotechnology sector using O Political analysis
advanced technologies to address global «climate change and to improve — Green bio

agro=biological productivity ¢ Major advanced countries such as USA, Europe, Japan are preparing bio—economic

— Need a development and supply of eco—friendly green biotechnology to prevent strategy

nvironmental pollution and preser m: . . .. . .
environmental pollution and preserve ecosystems « Korea is promoting the realization of a global bio leader through bio—economy
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USA and UK are expanding investment for the development of synthetic biology

Korea is focused on agriculture as a future growth industry through innovation and

modernization

— White bio

USA, Europe, and China are promoting mid— and long—term biochemical promotion
policies

Europe and Japan are encouraging the development and use of bio—plastics

Korea is driving the creation of the new industry and innovation in the energy and
material through the development of biological resource and biotechnology

Korea is driving the technological innovation and securing future growth engines
through the convergence between technologies

O Economic analysis

— Green bio

Green Bio's global market is valued at 170 billion dollars, with an average annual

growth rate of 8 percent

The global market of genetic scissors and synthetic biology technologies are

expanding with the development of technologies
The Korean synthetic biology market is almost nonexistent
Global biological pesticide market is growing rapidly

The pesticide market of Korea is 1.4 trillion won (as of 2014), which is very

small compared to the global market

— White bio

The global industrial market in white—bio is growing at a CAGR of 18%

In Korea, the white bio market is very small compare to the biopharmaceutical and
food sector, and commercialization of bio—plastic is also very insignificant
The global market for bio new material and organic personal care product are

constantly increasing

Korea's bio new material and cosmetic market are growing at an annual average

rate of more than 10%

O Social analysis

— Green bio

Demand for the intensification of global food production is increasing as the global

average temperature rise and increase of population and income

In Korea, the concern for decreasing agricultural productivity is increasing due to

- xiii -

climate change and population aging

The demand for food stability, eco—friendly and bio—preservation is increasing

worldwide

The royalty burden for crops is increasing as the entry into force of the Nagoya
Protocol

White bio

The traditional petrochemical industry is expected to be replaced by the white—bio

industry

Global regulations on plastics getting tighten and the demand for natural products is

increasing
In Korea, social problems are increasing in treating waste plastics

The energy import burden is increasing due to high energy consumption in Korea

O Technical analysis

Green bio

Global application of genetic editing technology using genetic scissors 1S very

active including Korea

Development of new technologies using ICT in the agriculture and livestock sector

is promoted

Tangible results in the plant microbiome research were produced in the several

advanced countries including Korea
Korea and advanced countries are actively developing eco—friendly pesticide
White bio

In Korea and major advanced countries, researches for the artificial enzyme and

artificial cell production technology are carried out

Researches for the biodegradable plastics manufacturing technology are promoting

worldwide

Korea is developing Bio—plastic manufacturing technology using marine biomass

B R&D capability analysis

O Government’s R&D investment in the green—white bio

In the past five years, government’s R&D investment in the green—white bio has
reached 98.17 billion won

O Each ministry’s R&D investment in the green—white bio

Each ministry’s R&D investment is 51.9 billion won (52.9 percent) by the Ministry
of Science and ICT, 14.8 billion won (15.1 percent) by the Ministry of Agriculture,
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Food and Rural Affairs, and 9.5 billion won (9.7 percent) by the Ministry of Trade,
Industry and Energy
O Each research institute’s R&D investment in the green—white bio

— Each research institute’s R&D investment amounted is 61.8 billion won (63.0
percent) for the university, 18.1 billion won (18.5 percent) for the enterprise, and
11.9 billion won (12.1 percent) for the government—funded institute

O R&D investment in the green—white bio according to the national science and
technology classification
— R&D investment according to the national science and technology classification is
424.7 billion won (43.3 percent) for food-agriculture-forestry-fisheries, 343.1
billion won (34.9 percent) for life science and 105.5 billion won (10.7 percent) to
chemical engineering
O R&D investment in the green—white bio according to the 6T

— R&D investment according to the 6T is 281.3 billion won (28.7 percent) for the
biological process technology, 140.3 billion won (14.3 percent) for the conservation
and utilization technology of agricultural/ocean biological resources, and 134.5
billion won (13.7 percent) for other agricultural/ocean/environmental applications

O R&D investment in the green—white bio according to the R&D phase

— R&D investment according to the R&D phase is 448.2 billion won (45.7 percent)
for basic research, 303.6 billion won (30.9 percent) for development research and

207.2 billion won (21.1 percent) for applied research

B Technical level

O According to the technical level evaluation in 2016, the average technology gap in
the green—white bio was 4.4 years compared with advanced countries
— The technological level of the green—white Bio is the ‘Trace’ group overall

— The technological gap of the green—white bio sector in 2016 was between 3.4 and

5.4 years compared with countries that have a top technology

— The technology gap of majority technologies more increased than in 2014

H R&D Infrastructure

O Research manpower

— As of 2017, total research manpower is 401,111 and sufficient to carry out the R&D

project

— As of 2017, there are 67,736 researchers in the science field, 322,952 researchers

in the engineering field, 10,423 researchers in the agricultural science field

- XV —

O Research facilities and equipment

— There are 60,079 research facilities and equipment for conducting green—white bio

R&D projects among the domestic research facilities and equipment

— The infrastructure level of research facilities and equipment for conducting R&D is

appropriate
2. Discovering major technology sector

B Process of discovering major technology sector

O (Phase 1) Discovering strategic sector candidates in the green—white bio through

discussions of a subcommittee

O (Phase 2) Proposal of a strategic sector of each subcommittee considering

government ministry’s R&D strategy and plan
O (Phase 3) Planning committee review on proposed strategic sector
O (Phase 4) Planning and implementation of technology demand survey

O (Phase 5) Based on the results of technology demand survey, discovering major technology

sector
O (Phase 6) Drafting for discovered major technology sector

O (Phase 7) Revision of draft through review of the subcommittee and planning

committee

O (Phase 8) Decision of the major technology sector through the deliberation and

resolution of the government ministry and planning committee about the amendment

W Discovering major technology sector in the green bio

O Process of discovering major technology sector in the green bio

— 1) Drafting for the major technology sector, 2) Suggestion and synthesis of
opinions, 3) Preparation of amendment for the major technology sector and final

decision after supplementation

O Discovered major technology sectors in the green bio

— 1) Green bio genetic engineering technology 2) Green bio—ICT convergence
technology, 3) Application technology using microorganism in the agriculture and
bioscience, 4) Green biotechnology for eco—friendly material production

B Discovering major technology sector in the white bio

O Process of discovering major technology sector in the white—bio
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— 1) Deriving the main keyword in the major technology sector and setting a
direction, 2) Suggestion of comment and drafting for the major technology sector,
3) Preparation of amendment for the major technology sector and final decision
after supplementation
O Discovered major technology sectors in the white—bio

— 1) Artificial cell platform technology, 2) Enzyme and metabolic engineering
technology, 3) Smart bio—chemical convergence process, 4) Earth—care biochemical

material technology
3. Technical demand survey and demand technology priority

Bl Technical demand in the green—white Bio

O Technical demand in the green—white bio are total 44

— The demand technology priorities are earth—care biochemical material technology
(10 cases), artificial cell platform technology (7 cases), green biotechnology for
eco—friendly material production (6 cases), enzyme and metabolic engineering

technology (6 cases)

— The demand for R&D period was 3 years (3 cases), 5 years (40 cases), and 8
years (one case), and annual R&D budget was 1 billion won (18 cases) and 500

million won (14 cases)

M Results of demand technology priority
O Results of demand technology priority according to the modified BMO evaluation
model

— In technical attractiveness, first priority groups were 1 case and second priority

groups were 11 cases
— In technical suitability, only second priority groups were 12
— In technical representativeness, only second priority groups were 14

— A total of 13 technologies that need to be developed preferentially were
recommended according to results of the analysis for technical attractiveness,

technical suitability, and technical representativeness
II. Project implementation strategy and operation plan
1. Establishment of project direction through SWOT analysis

H SO strategy

O Promoting the bio—economy by establishing of the developing strategy roadmap of

- xvii =

green—white bio at the national level

O Increase technical capabilities and enhance new bio—industrial base through active

using key research manpower in the domestic green—white bio sectors

W ST strategy

O Supporting the government—led core R&D programs to solve social and

environmental problems in green—white bio sectors by R&D investment expanding

O Prepare a solution to the issue of strengthening the system and regulations through
co—responses of industries, universities, and research institutes centred around the

government

B WO strategy

O Enhance the technical capability through strengthening co—research and cooperative
systems with industries, universities, and research institutes of domestic and foreign

green—white bio sectors

O Enhance the technical capability and active market through strengthening

government—led R&D investment and supporting system in the related areas

B WT strategy

O Eliminate uncertainty in the demand and supply for food and energy through
strengthening the technical capability of main core technologies in the green—white bio

sectors

O Securing trust for the safety and eco—friendly by expanding products and markets in
the green—white bio sectors

2. Vision and objectives of the project

W Vision of the project

O Building a take—off base into a global bio—economy leader through securing new and
innovative technologies in the green—white bio sectors

B Objectives of the project

O Resolution of global issues such as global warming, resource crisis, and food

security

O Securing new and innovative technologies for leading the bio—economy in the

green—white bio sectors

Bl Goals of the project
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O Securing a green—bio technology to supply safe edible product and cultivate of — (Base technology #2) Development of ‘Artificial cell manufacturing technology’ to

higher value added agriculture and bio material industry design and manufacture new artificial cells by applying and utilizing genome
technology
O Securing a white—bio technology for the creating energy and material industry and
service 4. Project promotion and operation system, project management plan
3. Project strategy M Project promotion system
Hl Development of green—bio core technology O The project promotes as two phases which securing a base technology and advancing

and applying technology
O Development of two single technologies and one convergence technology
— (Phase 1) (2020~2021, total 2years) Development and securement of a base and

— (Single technology #1) Development of ‘Microbiological technology such as an infrastructure technology

improving technology for the agricultural resource productivity based on microbiome

. . . . . — (Phase 2) (2022~2024, total 3years) Advancement, application, and utilization of a
information, and a disease control technology (disease prevention/treatment)

base and infrastructure technologies which developed in phase 1
— (Single technology #2) Development of ‘Green bio material technology’ such as

replacement technology for chemical materials and eco—friendly material development O After Phase 2 project, promote follow—up research and commercialization of product
technology and technology through relate project
— (Convergence technology) Development of ‘BT—ICT convergence technology such B Project operation system

as an ICT technology for enhancing agricultural productivity including precision _ )
. . . . . . . . O Project operating headquarter conducts the overall management of technology
control, information collection and precision diagnosis and an integrating technology

. development and operation of the project (budget allocation, budget execution, task
between ICT and bio

evaluation, etc.)

B Development of white—bio core technolo . .. .
P &y O Operating support team conducts administrative support, outcome management, and

O Development of two single technologies and one convergence technology publicity activity for the project
— (Single technology #1) Development of ‘Enzyme engineering technology’ such as a O Operation Committee and Advisory Committee

high—efficiency artificial enzyme design and production technology that can be used . . . .
X X . L . K — (Operation Committee) Support for overall advice on the operation
in the white—bio application technology and product production, and an enhancing

technology of metabolic pathway design and efficiency — (Advisory Committee) Support for scientific and technical advice on R&D

. o . . , implementation
— (Single technology #2) Development of ‘Biochemical material technology’ such as a

developing technology for eco—friendly biochemical material to response climate O R&D implementer carries out R&D according to the final goal of the project
change, chemiphobia and environmental pollution X
B Project management plan
— (Convergence technology) Development of ‘Convergence process technology’ which

developing an optimal process technology by integrating bio, chemical, and ICT for O Establish a systematic R&D program implementation system

improving productivity and yield of bio—product and stabilize O Periodic monitoring and R&D operations

B Development of green—white bio co—base technology O Introduction of the goal system for the minimum outcome
O Development of two base technologies O Evaluation of project outcome through intermediate evaluation, and supplementation
— (Base technology #1) Development of ‘Genome technology’ such as  design, of the detailed direction of implementation

synthesis, calibration, and control of genome using genome information

IV. Required budget and financing method
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1. Required budget

B Required budgets for the project

O The annual budget for three new projects are about 6 billion won, the total budget

is 30 billion won in over five years

B Required budgets for each sub—project

O Development of green—bio/white—bio core technology

— The budget for single technology development is 600 million won per year, and for

convergence technology development is 800 million won per year

e Details: total 2 billion won (three new research project, single technology: 600
million won X 2 = 1.2 billion won, convergence technology: 800 million won X 1

= 800 million won)

O Development of green and white bio co—base—technology

— The budget for base—technology development is one billion won a year

e Details: 2 billion won (two new research project, 1 billion won X 2 = 2 billion

won)
2. Financing methods

M Financing entirely from the government

O The total required budget during 5 years on this project is 30 billion won, and all
budgets will be obtained through new R&D budget from the Ministry of Science and
ICT (100% government budget)

IV. Expectation effect of the project

M Scientific expectation effect

O Establishing a continuous academic circular structure through scientific identification
and analysis of the functions and principles of technology, and engineering

application

O Discovering new phenomena and applying various technological and engineering
applications through systematic research for the source and elemental technologies

O Creating a cooperative research environment in pursuit of new academic discoveries

and engineering applications

O Gaining a synergy that can promote scientific progress of the mutual study area

- xxi -

B Technical expectation effect
O Enhancing technical competitiveness through the convergence of technologies

O Developing and securing sustainable eco—friendly technologies

B Economic expected effect

O Expanding the ripple effect of green—white bio industries through developing and

securing new and innovative technologies

O It could possibly result in 594 jobs inducement and 87.2 billion won in production

inducement effect by the project's implementation
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— 2kl 718 FAeE # 71E9E A 23 g3
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O ‘ad-gte|Ente]le 7je/hd A 7 9 7]& A7 32 25-32]('18.11.20)

— ) R Al u ey BARA AYAT 23
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O ‘zl-sholntol o 71 A 59 2 713 AT 4% ¥l (18.11.26)
— 17 7135193 (Kick—off 31¢)) A A48 37
O z-sholEutele 7% A 9 % 718 AT 12 7)39 A8 (Kick—off
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O ‘Z®l-3le|Enfele Zlee A 37 2 7|8 o7 53 AF3]9('18.12.17)
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AL A FEA NS

O ‘a®l-slo|Entole Zeritt Ak 5 2 7|8 A 63 A53]9(°18.12.20)

= 7lEF82AA HE Z AEZ7F AFH etk =9
O 71&EF 2524 A&7} HE A£(°18.12.21~'19.01.11)

- JEF8 A HE 9 ARV AFH
O ‘a®l-slo|Entel e et Ak 5 2 7|8 A 7A4 A5-3]9(19.01.14)
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- TR Ao, V&Y AEst IE § oA £ U FHIEEl AFIA
O ‘a#l-slo|Enfole 7|&/W Ak £5] 2 73 A7 F708.1(°19.04.22)
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A27, 27l -3lo]Enfo| & Ao dl Y
14, Q&3 (Biotechnology)2 A2 % ¢

W Y33 JY

@ A% 3H(Biotechnology)o|@ “Ahis o2 #83 HES wEAY 4THL A4
2 FHog AEIA A2, AA, #AA Ee 252FEH fHEE £2E A28

she st 71¢'g olv)

— AHCEM)Y el AA BT AT 222 FAT 5 U= BAL, 18d J50l &
E59HES) EE ae@ 75l glo] mBAAE BRFGAGE HEstn 1A

— “ZH(TH, Engineering)’ol@ 33, Ak, Ap31d eish A8 A4 e Bastel Az
+ AF BT 55 e A e ghes Aol et e
# E3 0 9191 Z(https://ko.wikipedia.org).

O AH3ae] ofd
— A F(Biotechnology )< ‘bios(Blog) : 3F
Zrolgt £ 4R A 7hA| 2Elsen T4
% % : Kafarski. (2012). Rainbow Code of Biotechnology.

‘technos(texvnog) : 71, ‘logos(hoyog) A

O A4AA oluleldel AwFatel 4o
~ AEe) fA7 DNAE AsiAoz Axg, FAS AelAY A5 wusiel chod
@ ool $4ake 714, AW WA, AE V)5 1 AAE ARz 2ReE )%

— AEAT A= FA-HA AR AT A " EAYAL o 7l ARE o] &dl] el
ﬂ] %‘3_5_]— gxlﬂ K‘lH]/\f’:« 7]—4—./!“/‘]-6]—‘-‘—:— 7]%
# &7 0 ¢]7) ™M 3 (https://ko.wikipedia.org).

o
- A oE FEW ANES WEAL AATHE AT BHoZ B Axw, AA,
1 3} A2 19)

— g Re) A, Bl A9 ®
g AFake gelswelet-okela 5

1) Biotechnology® Aldstd Aw7|&olAvt, Fulelrs dubdez AyFsh(Es YPIFdr|&)ez =
7|

A 27, 17l -3lo|Ento]l 2 Ao Bl W4
W EFE P ws
O AmFetel Aole Avsh 4ol weh 234 2ol A4
— ®7ke) AAUelel Karl Erkeys 19109 HE2 AmFstoldt G018 Agsislon, 4us

‘E);'l
A AN EEREH AAFSE Aakstr] s AEAE A 2w Ao
%A @ Bud. (1989). History of ‘Biotechnology’.
F#3 A F skl (European Biotechnology)< ‘vl &, wijef ® ZAAE B 7 L3
N5e R0 2 $8eol A s ol BB W Bakel BY oz #4
%# : Bull, Holt & Lilly. (1982). Biotechnology; International Trends and Perspectives.
McCreath & Delgoda. (2017). Pharmacognosy : Fundamentals, Applications and

Strategies.

81 OECD+ AHEes AETA Al ot B4 7hgol atx, Fabx e
& Agsts AYoz gelsgon, ofF 03delE A} AniE AT AN 4
sta AAel oja 2R el HatHolw FaA HelE Aget Aoz Aol
A LS 7 e

%7 : McCreath & Delgoda. (2017). Pharmacognosy : Fundamentals, Applications and
Strategies.

W 33 8ok P

O 2000t o F AAHCE NG, A%, AUA FA Q@A o|F AR 9]
@ cheptt BT J1EE o] olFelAm glov), YHFI SEor] W9l EF

Aol wel Agste] $8UHE TAHA 107 A 2 BRsta gdevtdwises ‘o
gute] &7, “slolEnte] @) ‘el =mle] & ‘EFute] @1 5 4749 F&EFE E
¥ EA: Kafarski. (2012). Rainbow Code of Biotechnology.

Matyushenko, Sviatukha & Grigorova—Berenda. (2016). Modern Approaches to

Classification of Biotechnology as a Part of NBIC—Technologies for Bioeconomy.
McCreath & Delgoda. (2017). Pharmacognosy @ Fundamentals, Applications and
Strategies.

2) @A 7Hg wel F85= A
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% : Kafarski. (2012). Rainbow Code of Biotechnology.

<E 2-2> AWFH 10714 gl

Colour

Industries

FE QY Aol HEutol, ol Eutol e
A= =4
I

# EA  WARALE. (2017). A3 APFEFA7|EAH(C17~'25).

% Z%* : Matyushenko, Sviatukha & Grigorova—Berenda. (2016). Modern Approaches to

Classification of Biotechnology as a Part of NBIC—Technologies for Bioeconomy.
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12 nlo] 2 (Green Biotechnology)el A2l 2 9

CECEREEEE

@ 12vlo] 9 (Green Biotechnology)@ ‘QbA 3t W Ae] EF3 wRI}7tA AW ZA 4

a%!
d $4E AT AFTIA U FAetr)E Fol'E v

¢ R AARATE. (2017). A3A AEFEAG 7| EAR(C17~25).

- aRe AkA dulzs WS oulsh, a'lbbelelAe Fd(Agriculture)’, %
(Forestry)’, ‘A& ol %] (Bioenergetics) & 2]n)
% &% : Matyushenko, Sviatukha, & Grigorova—Berenda. (2016). Modern Approaches to
Classification of Biotechnology as a Part of NBIC—Technologies for Bioeconomy.

O a2upol2.2] Aol

— adlufel et AEEHA Er wgEes AEdsd Bg el Zatn

3t

rlo

A4k

)

& b AB(EE A AN A% YT o
¥ EX McCreath & Delgoda. (2017). Pharmacognosy : Fundamentals, Applications and
Strategies.
- 2

WHo Jelufol ek S Ene) u}%v& Aol &, ATare] FEslel tha wois oz
< A 2Ed 2 AAE T AEE Abske 71eR F 9
& @ Kafarski. (2012). Rainbow Code of Biotechnology.

Matyushenko, Sviatukha, & Grigorova—Berenda. (2016). Modern Approaches to

e Hi

Classification of Biotechnology as a Part of NBIC—Technologies for Bioeconomy.
— EuropaBiool A= AEA 2 AEAEE o]&ste] AF, A, vlo]oix] U o|uAE
Aakste 7R RO

# EA L AAAAN. (2010). who] 2tof Abglst £A1E AR TV A W AR FAWd AT

W 2sleles £5F % 9

- 4 WA R R % B AL A, AP £40 WG % ol
el A5, 4 Fe HE W A Y, AME A4, AL wE), AR
B 4 SRS E AgelAe] FAFA S8 5 ke Hoprt £

% %# : McCreath & Delgoda. (2017). Pharmacognosy: fundamentals, applications and
strategies.

lot AR A4 SoF % wE, AE AR, vl odE

n}o] @ =
Blo] 2 2 "—.k%, #75 A 3 A EA) (Genetically Modified Organism, GMO) S°& WS F+
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€ &A1 AAAAR, (2010). whol etto Aedst FAE A% FAY) A W AY FAul
.
% FA 0 AAAAR, (2010). vl eRol st HAE Ala FA) A L A FAgl
T

]
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# EA C WARARE. (2017). A3 AP FEA 7] 2A 2 (17~'25).
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374. 3lo] En}o] @ (White Biotechnology)el & ¢

)
o
o

H 3lo]Enlo] 29 o

A27. 27l-3fo]Ente] 2 Aol gl ¥ 9

@ sto]Ento] 2 (White Biotechnology)EL AT, Aduz 5 EAUst] oSEte] A
=7k 2 A= Vles 83 dvAe &4 S Adlskal A Abls) AR|aE St

£ vhole #oi'g o)

w2

PR WAFATE. (2017). A3A AHEFIE A/ 2AL(C17~725).
O ‘ste|E’9] A9

— cslolEE A eulzE A mE WA ojujahd, so|Euloc e AgiA
(Industrial)” ==, ‘“FAAS 7Hre g 3= 2E Z(Everything that is based on Genes)' &
olu]

# &% : Matyushenko, Sviatukha, & Grigorova—Berenda. (2016). Modern Approaches to

Classification of Biotechnology as a Part of NBIC—Technologies for Bioeconomy.
O 3teo]Ento] 2 9] A2
— solEntol et A 7k5
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% %# : McCreath & Delgoda. (2017). Pharmacognosy: fundamentals, applications and
strategies.

- UASS HolSshel o AL ourlsk ARG AU AF Aol

Aol AMIEE WEE ASbsd AR U wae

o

& A

H
G Bahels AT Y BLE Agaiel YUH0E 74T AF

% %E# : McCreath & Delgoda. (2017). Pharmacognosy: fundamentals, applications and
strategies.

— FY e A= 3lo]Enfe] 25 10 EME A=A (Genomics), EEZH 2" A~(Proteomics), H}
o] & el M el A (Bioinformatics) 52 Hlo]27|ES& 7|MIOE ulo| 2 Huj(E4, YEnYE 5
~§&ml) 2 vlo] @ F A (Bioprocess) < &gl 7€z A9

# EA 0 AAAA R (2010). Hlo] e @ol lEt XS 9F FY] AP W AR Fz

T

ﬁ?—
o8

2
o &4 A A

O 109 AXNAAF= 2] slo]Ento] 9 o] B2|E lo| oA, ulo] 2343}, ‘who] 2 &7,
‘whel 28k E 5 4 EokE TA
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# EA 0 AANAAR (2010). vpo]l &iof akgis £A
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tlo
lo‘
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F47) A 2 A Rl AT

% FE ¢ Rebouillat, S., & Pla, F. (2016). Recent Strategies for the Development of
Biosourced—monomers, Oligomers and Polymers—based Materials: A Review with an

Innovation and a Bigger Data Focus. Journal of Biomaterials and Nanobiotechnology, 7(04),
16722 5€] STSI AF4.

O 17d 2ER A3x AWFIEAI LAY, o B2 So|Enole WslE Wo| 23

AR, AERABL, BAulo) e dder PR

)

¥ E7 0 BARATE. (2017). A3F AHFEEA 7 EA = (17~'25).
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24, W7lENE BA <E 3-2> 2¥-Sfo|Eutole Fof WENE 5T 98 FE FuAE
% 2%-sfoEujol o wlel5arERAE S8l BAle) chrd madlA slQleks wleaka Flo] Py 7] Z AP 32 ;‘E
Sgatt B4EE Te@ v Eus w4 Be
1. W7ERRE 24 JHS
N HJlEd=E B4 Zahqa
O z2-sfolEutol el BAF A BAUHE stefalr] @ WtEA= BHL 1)
STEEP ¥4, 2) F80l57 &, 3) Foo|5r¥ AFul4 A4 Z2 A o) uje} A4
O (STEEP #41) vhefdt mlefdst mua 2 el Aaxal 58 5 A& (Social), 7]
% (Technological), 74| (Economic), 27 (Environmental), *#/%# (Political) I3 2]
AXNBA ol e =F
2.3lo] Enlo] & FQo|5 £ FAS 5o =EF vhokd vt @4
O (z#-sto]Enle] 2 F 0]7:[‘ %) STEEP £4 | =% chekd H_H 9. STEEP 24
3t &S Tx8sted 27l-sto]Enfol e ol Jhg AH o] B2 FRolnE =F
— g@-8lo|Enfol oo} TE® ‘v])3], od, A3, Aol F EA =& ZAEIL T B STEEP ¥#4< &3 At8(Social), 7]¥€(Technological), Z#l(Economic), #74
) W goBRE FEHOZ I 9t Fool4E BF (Environmental), & X1/3 & (Political) #d 2 AARA ol5¢ =&
O (807%™ APYL =ALEA) 72.8lo]Enlo] ¢ Tl ZQo|spo] that AE=ql 3 O “4xbsdsl el gyl wgaAd fAA7|E FgRAH A vepta e HtEd=
Astel olree ¥E % AHY AR 5 FAst] £AREA B
(22 3-1] wj7beale 24 =24 STEEP HrtEd= Faug
O zA-84 Azs AAA S4Hs Swolx awl-gle]Enlo]2 o Lo F5ddrie
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AN, 24.2%), 2351670, 12.9%) < 4, 31.6%), a?ﬂ"d?—i(sam A, 12.4%) =
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