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What is Bio-Industry ?

 Production, Ecology related related
— Agriculture (Agronomy, Horticulture, etc.)
— Aquaculture (Fishery, Shrimp, Shellfish, etc.)
— Livestock/Animal Industry
« Life Science related
— Bio-technology Industry
* Life/Health related
— Bio-Medical Industry
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What is LED ?

» People from different background have
different point of view.

With the help of LED, we can LED.

Light Light up
Emitting Eco-friendly

Diode Dream

Worldwide replacement of Incandescent Bulb with

LED Bulb is the 15t step toward eco-friendly dream.
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° Incredible fishing

Light intensity remained @ various
® depth under water for various
spectrum of light
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° To observe night time behavior

KRB B A AS & aLED®R i As

Traditional MH lamp Blue LED lamp
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Peak wavelength of
calamari’s response
& 2 (fE4%) 482 nm
£ fekk 490 nm
#®ie 494 nm Clamar
A O 491 nm Cumefish §
S 3 482 nm
R A 471 ~484 -

400 500 600 00 |

E&(nm)

Metal Halide Lamp

- Ratio of
Light source blue
portion

Sun 18.2%
Moon 9.74%

[ Metal Halide Lamp ?.32%]

Blue LED 74.1%

Human 555 nm

1700

500 28 600

Blue LED

Blue portion in blue
LED is 10 times of
that in Metal Halide
Lamp
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Poor installation subject to
the nature of the light source

50% of light = wrong direction METAL HALIDE LAMP
(sideward/upward)

20% of light = hit the deck.

Both wasted.
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96~98% of power consumption can be saved
by switching to LED
w/o sacrificing the yield
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Different response curve
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Chicken

Chick for KFC ?

Blue and Green Blue
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Winter season need supplemental light
(control of photoperiod)
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Red light for egg production

Red LED promote estrusto #. |+

o Red LED (660 nm) put in the ear of turkey and ostrich
@ anestrus (Z ¥ #)

o successfully seduce male to approach and mate.

o Effect is much better than red bulb and red FL hanging
overhead.

o Red LED 660 nmiz ¢ ki » % & 12 §jbp 4 T 5 ih
GNRH (3t % flirk ) ~ "™ LA HFSH (joipie
%) ~LH (£ 3 ) 2 mRNAA I > 11 % g1 3 7p i B
NS B S e SNLLRA SRR AL AERD) 9 SEPE i 1
B AR~ e T LR enis 5t 2 mRNAS A IR

§4rp ferw 2010 B k- B (LED) B* 542 a2y P
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Different response curves

BROTHNME S
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Yellow light keep flying nocturnal insects away
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Night time inside a greenhouse
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Night view outside greenhouses
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lED Plant

Aquaculture
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Biomass (g/L)

Biomass (g/L)
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EAR TR I

p—

KEmax (I — Ip)

[— [y =

Light sources s {I:Ia}"l} K. (pmol m—2s 1) fo menlm‘z s~

Red 0.44 461.2 3913
Yellow 0.22 4594 366.0
Blue 0.12 1460.4 475.6
Green 0.22 781.3 397.1
White 0.32 773.5 398.4

2 pp was set at 0.02 (day~') in the fitting.
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Different Response curves

Lux Wim? umol/m?/s

Artificial Light
Source

TSt eraGy
288888288 ¢s
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Light Responses of Plant

Absorption Spectrums of Photo Receptors
(Chl.a,b & Phy.r, Phy.fr)
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Photomorphogenesis sk a5 % 2

Photgtropins Cryptgchromes Phyggch romes
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phototropins (flavin-containing)
Blue Light Photoreceptor

50
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LED for Horticultural Lighting

» Used to be light source for
— Tissue Culture
— Growth Chamber

» Recently, light source for
— Leafy vegetables

51

Tissue Culture Lab.
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- E2001¢ FaMEL

‘ Mass production of
Tissue Culture plantlets

Florescent Lamps are widely used

53

Adjustable Intensity, Quality,
Frequency, Duty Ratio

fil
< #2002 ~2003% M

< £2001% R% ]
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Light_Movie.htm
Light_Movie.htm

1st Generation of LED
for Tissue Culture

2nd Generation of LED

for Ti.§rs'l_Jre\£ulture
Mg gy oy

.' ‘
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3'd Generation of LED
for Tissue Culture

—

2nd Generation of LED
for Tissue Culture
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3rd Generation of LED % ® A ®tGaatasasasass
for Tissue Culture

4th Generation of LED
for Tissue Culture

CoolWhite  Warm White B6R 1B1G8R 1B9R

4™ Generationof LED
for Tissue Culture

30



4th Generation of LED
for Tissue Culture

31



Cool White  Warm White

Horti-Fair, 2008

6R

1B1G8R

1B9R

64
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TC lab of the National Natural
Science Museum, Taiwan
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4th Generation of LED
for Tissue Culture

Horti-Fair, 2008
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Uniform distribution of E Light
compare with other LED light bench

E Light

69

Horti-Fair, 2008

TC lab of the National Natural
Science Museum, Taiwan

70

35


http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430
http://www.flowmagic.nl/index.php?p=430

1 i— v A

-l__i -,l e

S/ \w

..L ai\ z

0
=
o
N
.-
©
3
-
[
o
I

2008 Horti-Fair

36



k& (i_Light)

3R 2RB

M= 2007 ¢ EARE ]

Specifications

» Voltage: 100 ~ 240 V
+ Power: 1W

* Electricity fee

— 0.0048 US$ per 24 hours
— Assuming 0.2 US$ / kW.hr

5000K 2700K

73
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4 colors are available
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MAGAZINE - SINCE 1937 Intro | Home | BallPublishing | BallBookshelf | GreenProfit | Conferences

GROWERTALKS ... .

Also in this issue...

Finally --- My favorite product =
01 | GTinBrief §
Usually it” s a machine or greenhouse innovation, or perhaps some ingenious packaging. But
02 | SAFin the Lobby this year it” s a silly little light {three LED lights, actually in one of four colors), shaped like a
leaf, and intended to be used to illuminate your indoor houseplants. It” s both functional and
03| New Products s
stylish—the light actually helps the plants survive
04 | Classifieds indoors. And it looks cooll Just as lighting your
051 R isiveti outdoor plants does. It s called the “I-Light,
equest Product Info
g " from Nano Bio Light Technology in Taiwan, and
the initial estimated wholesale cost is about $35
06 | Acres Online a pair. You can see how it lights up that orchid
07| Trade Show Calendar that's sitting next to the inventor, Dr. Fang. E-
mail him at info@nano-wave.com tw. It's brand
08| Article Archive new, and barely on the market, so | don't know
09| MediaKit 2009 how hard or easy it will be to find, but I'd buy a
pair or two for my house!
10 | MediaKit 2008
11| Subscriptions See you next time,
Featured Companies @/\"
POLYGAL U.S A, INC Hadti
gizi ;:ﬁz:;&:;:ouﬂ Editor & Publisher
ELLEGAARD A/ST GrowerTalks & Green Profit
ATLAS MANUFACTURING INC .
PROGREEN EXPD http://www.ballpublishing.com/growertalks/CurrentNewsletter.aspx

FINE AGROCHEMICALS

mini E-Light

Blue

Red

39


http://www.ballpublishing.com/growertalks/CurrentNewsletter.aspx

Mini E-Light v1

Mini E Light v2

2009/07/22, 23
Bio-Mechatronics Conference

40



Callus induction 100% Red
Callus praoliferation 75% Red + 25% Blue
PB formation 25% Red + 75% Blue

PPFD = 45 pumolm2st

41



2009/07/22, 23
Bio-Mechatronics Conference

Controlled E-Light

42
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ot & T (T04)
o Tk T & (154)

o Mtk AlK # (18
X 3% )
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Detachable LED light (2006)
FepE
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Detachable LED light (2006)
R E

50



51



52



2 ER o5

Ny




¢
¥

g
. > *
{ | a
)

N
-

IR NREENN NS

e T

"u}

—

LED g5 % s * %
bR T u s AT R

54



2t

A A

i B

PRARL
2iF

FATEEHHS H RS R A

¢ =g
N

1 5 <1009%
W7 FE T

i1 MR 3
4% >i 12
US$ 0.6 + US$ 4.5 = US$ 5.1
e
NT$ 20=US$ 0.6 | + US$ 0.9 + US$ 2 = US$ 3.5
: FEFE - o
- . ERE S F
SR S
Caan o8
= =
Tl N 41 5 100% 109

H AT i

oo |FiTEEH

L

A

E 5N6E
—

Y

ERE S
6-8i%

> 2.5-3¢

"~ %

PRAR\ LS B
2%/ 4% 12

L dgere T

N =" X %
m 3 ¥ @—1

.

W 22,55k

DM

OO

R 45 %

o 1125 fR/m BE > EEFREF USS 1, - %@L US$
25/m2 o - &5 2 - 2.5 ZEHE, BoEF US$ 50 ~

75/m? o

o 1300 HemEE AR E R ARG A SERT o d 0 EH
s g T 8 o gE 1149, 500-74250 % %, 4p o+ 170-260

el D SR

55



%fr%?—’,é:ﬁa%ﬁsﬁ%]é\%w "

o
40 < § 1% L .
12x23E256 g‘lfﬁ(*‘ﬁz ) | ATeE (R
B (80 x 6 x 33) (112 x 6 x 26)
e 2 g 33 % s 26 %
‘}41/{ T4 -w ’ =3 - w
o 11 KW (T5% ) 3.6 KW (LED gsps
- 8 KW (LED% #) 0.48 X16 X3 X 6 X 26
204 2545 2
ecc| Ak mi (%)

oHdAkE?

odrimi BIEI R?

o V- 4 k%7

oBRIELI BRIERELT?
5 h o2 —\J.

O =1 7
o B/ F HAE L%

56



® Growth Chamber

Florescent Lamp + AC

FL can be replaced by LED Panel
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E-30 LED Lighting Options

Trichromatic
—RED, BLUE,
FAR-RED

RED, FAR-RED
RED, BLUE
BLUE ONLY
Pulsating LEDs

116
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Application of LED in growing
vegetables started in 1991 NASA’s

mission to MARS project

- LED-

119

LED for Leafy Green
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LLED with R/B = 9:1 is much better than other two

Sunlight in CW FL in LED with R/B=9:1
Greenhouse Growth Chamber in Growth Chamber

121

IC.ILE. |
CHROMATICITY
DIAGRAM

*Same plant

The perceived color of plants

Lettuce grown using RGB lighting would have an
additional aesthetic appeal of a green appearance.
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Without Blue, No Harvest

gainmLED  20%

b Ba0nmLED 80%
T20nmLED  10%

B60NmLED 10046  eonmiED 10%

123

Without Blue, Upper part too thin

B60nmLED 9004

GEORMLED  100%8 FA0nmLED  10%; BT
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450 500 550 600 650 700 nm

R90/B10 --=--R80/B10/G10
R33/B33/G33 - T12
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Vit.C (mg/kg)

(9)

tE
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R80/G10/B10 R90/B10 R33/G33/B33 T12
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1050

R80/G10/B10 R90/B10 R33/G33/B33  T12 128
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Light quality treatments

Ohashi-Kaneko, 2015
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Light quality has significant effect on
anthocyanin concentration in leaves.

gl Blue light (440 nm) is

required to maintain
anthocyanin content in
the leaves.

Anthocyanin (ug/g FM)
O = N W A O

;\,
VN

BP 07011 A

R [EEmEm
RGB RB R RFr




More Blue, More Anthocyanin (i=+ %)

Anthocyanin (C3¢
(mg/g lea

B3 B5 B11 B17 B32 B8
Blue light percent (%)

Anthocyanin content of leaf lettue
grown under different blue
PPF = 150 umol m? s

More UVB, More Chlorogenic Acid (4 & f)
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UVB is better than UVA
for I-menthol (= *&3% #) production

 Yamaguchi et al. (2006)
v F LA LY
CRET R R o P A4 TR
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% g =7 % Bps Wy -apE
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VAFL CW  4RGB 5R1B SRIB Dark
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Crepidiastrum denticulatum - RGBW LEDs
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UVA # 3
b EIREE
PPRERZ £
g

g it

Ohashi-Kaneko, 2015
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- W+ 1 100 JPY/# P T -
(% 0.83NTD/g )

B12 5 € : 22~130 pg/100g

A L { i
SR ¢ http://murakamifarm.com/company/release/2015/06/12/001751/ iuﬁ 4
http://www.agriculture-jp.com/news_C0z02|7zi.html
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ig; 2 20
£
=~ 10
0.0
“UV-B % UV-B g
Fed T

120.43 Wm2ehMUV-BR 5415 p > 1.13 W m2:13 UV-BRe £43 b

100 r a
80
60 b

40 r

Cie Tz 0/06 1) i ieuh e g
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3M 6M 3M 6M 3M 6M

v

palS

£

Wi Efa 8 ¥ kER3E (3M) K61 (BM) 4 ¥ (Glycyrrhiza
uralensis) » H 432841 7 %3 2 % (melatonin)ik & (pglg ) -
PPF: 300 umol m2s?; 4 i: B #§ 28 °C /a5 # 26°C (Afreen, et al., 2006).
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(6761 ) i xevbeds we B

White (4 %) UV-B(Z/2%) UV-B (/£ %)

HAB3IB P g X Ao K (HBRF) ¢ £41515p - QRRSFo k12p 2 37 % L A3 p
(3p RA#PEHE 2542 Wehim2) - B/®% ) - @R s+33 % ¢k % (UV-B -~ 280-315 nm)
15p (15p A RSE Z1032W - hrim?2 > /£ % ) (130T 24022 kR ©

rh IR T PPR(k & e X3 €)% 5 300 umol m2st e

fe i end T i © PPF 1 300 pmol m2st > & UV-BRE &t o 4p¥HR A 1 65-70% ; CO, ik &
1000 umol mol ; # :§ : P #p28/ =5 ) 26°C  (Zobayed, et al., 2006).

Vertical Farming / Plant Factory
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, A‘ B
Fluorescent lamp Multi-layer( 7):1 layer = 38cm
2007 NFT leaf lettuce
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LED & 3 1 Bz

ol ERF LRA K
24k i4 38 & d LED
(660 nNm) -

o 1 E k% (NFT)

Rl F FEEE
%*‘,‘

o A :5900tk/p >
1504 tx/# o
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LIGHT—MEDICINE OF THE FUTURE

--DR. JACOB LIBERMAN

it & (polarized light)

ERGEmR A PR T RE R £
FHEmie g4 2R p ORISR B

[—— Receptors, e.g. for glucose

e ENZYyMeES
@ Hydrophilic electrical poles
[ ‘".. _r

— Cell nucleus Cell organelles
P 7 w é (o.
7 " Co Co
i % -'1_. Cell membrane -
Lipids (fatty acids)
I

Hydrophobic electrical poles
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ELSEVIER Journal of Photochemustry and Photobiology B Brology 29 (1995) 3-15

Invited Review
Visible light induced changes in the immune response through an
eye-brain mechanism ( photoneuroimmunology)

Joan E. Roberts
Fordham Unwersity, 113 West 60th Streer, New York, NY 10023, USA

Recewved 22 March 1995, accepted 20 Apnl 1995

Photochemistry and Photobiology Vol. 48, No. 4, pp. 505-509, 1988 0031-8655/88 $03.0040.00
Printed in Great Britain. All rights reserved Copyright © 1988 Pergamon Press plc

INVESTIGATIONS ON BIOLOGICAL EFFECT OF
POLARIZED LIGHT

TaMARA KUBASOVA'-*, MARTA FENYS!, ZOLTAN Somosy,! Lasos Gazs6! and IvAN
. KertEsz?
'Frédéric Joliot-Curie National Research Institute for Radiobiology and Radichygiene and *Central
Research Institute for Physics, H-1775 Budapest, Hungary

(Received 21 January 1988; accepted 25 April 1988)

THE EFFECT OF POLARIZED LIGHT ON
THE RELEASE OF GROWTH FACTORS
FROM THE U-937 MACROPHAGE-LIKE CELL
LINE

Peter Bolion, Mary Dyson and Steve Young

Tissue Repair Research Unit, Division of Anatomy and Cell Biology. United Medical and Dental Schools of Guy's and
St Thomas's, Guy's Hospital Campus, London SE1 9RT, U.K

The Use of Polarized Light in Aesthetic Surgery

Miodrag M. Coli¢, M.D., Ph.D., Natasa Vidojkovi¢, M.D., Milan Jovanovi¢, M.D., and
Goran Lazovi¢, M.D.

Belgrade, Serbia and Montenegro
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Fig. 3. Treated (a) and nontreated (b) sides of the face after
face-lift (day 5 after surgery).

Fig. 5. Moderate result after left eye exposure to polarized
light (blepharoplasty, day 5 after surgery).

Fig. 4. Left cye treated with polarized light after blepha-
roplasty (day 7 after surgery).

Fig. 6. Right eye treated with polarized light after blepha-
roplasty (day 5 after surgery).
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autonomic nervous system (ANS)

Parasympathetic nervous system (PNS)

Parasympathetic
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Sympathetic
« Dilates
“ pupil
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The SNS activates Fight-or-flight respo ,

Fight-or-flight response

EHES CRENES1E

BFISRBREE

RHRETHIME l

Antagonist
HEHHR
EAR REBIEEDS

Anugonlmc effects Cholinergic receptors I

KRIBILRE

Rest-or-digest response

T

BIXERETAME

; SZERBOERE
Meditation
The PNS activates rest-or-digestresponse
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P

) PNS can be activated by meditation

slowing down of the heartbeat
lowering of blood pressure
constriction of the pupils
increased blood flow to the skin
and viscera TH
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Seasonal Affective Disorder (SAD)

According to the National Institute for Mental Health,
approximately 10% of Americans currently suffer from
SAD and related disorders.

SAD is a disorder characterized by drastic mood swings
and depression that occur during the fall/winter months and
diminish in the spring.

SAD sufferers have the following symptoms :
Depression, Feeling "out of sorts*, Irritability, Increased
appetite, Weight gain, Excessive sleeping, Decreased
energy & interest, Inability to concentrate

SAD can be relief by reducing melatonin in brain through
Light therapy (1980,Alfred Lewy)

197

Light Box for SAD, jet lag and
shift work fatigue

BRIGHT LIGHT Box NEW!

33% Brighter

and with
Built-In Timer

SUNSHINE SIMULATOR"

\ -,L"t Although our lives, health and well-being are clependpnt
upon the sun, most of us do not get encugh sunsh
everyday. Bright light is used for alleviatir

associated with seasonal affective disorde

shift work fatigue, seasonal change and insomnfa—Setyour
‘ daily “dose" of sunshine and boost your body's sense of welk
\ — being, alertness and energy with the HappyLite Plus
| ——

Sunshine Simulator,
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e - - | Biological Clock
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[ Acnhe

o 3 months treatment with Blue and Red light
combine to cure acne vulgaris.

Blue (415nm): anti-bacterial
4.23 mW/cm? - 15 min/day, in total 320 J/cm?

Red (660 nm): anti-inflammatory
2.67 mW/cm? - 15 min/day, in total 202 J/cm?

British Journal of Dermatology » 2000:142:973-978
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Red and Far-red enhance cell recovery
BioBeam 660 I

Mj&,

Relative speed of Wound healing

BioBeam 940
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Relative speed of Wound healing

44
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® BioBeam 940
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[ BlOnase 660 nm

o allergic rhinitis
WA L
o Hay fever
Tk
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Photodynamic Therapy (PdT)

* Photofrin + Light
 To cure cancer and more
« Skin cancel can be cured by PdT

209

PdT for skin cancer

6 treatments

Bowen's disease B2 ECHE(HR{ITE)

Actinic keratosisHYt B {LIE (BIHRE)

Actinic cheilitisH Y¢S 2 (BIHIE)

Basal cell carcinoma (EEMIRE)

Squamous cell carcinoma (E5iAFHIRE)

5 treatments Cutaneous T-cell lymphoma (2 THIIRMEE)

cav
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data/LEDBIOMED.mpg
data/LEDBIOMED.mpg

PdT for other illness

—Age-Related Macular Degeneration
(& %A s )

—Coronary Artery Occlusion
(R E IR E )
—Rheumatoid Arthritis
(37 b JBAERE & L)
—Psoriasis (#z ke )

Photosensitive pigment
PCI-0123 absorbance peak @ 732 - 735 nm

Photosensitive pigment

Peak

Product ¢
Name ompany absorbance
1 0 N jﬂ Photofrin Axcan Pharma PDT Inc 630 nm
0 S F - Visudyne QLT Inc 690 nm
T 5
FNOHDE.[IZ:C[ PCLOI23 | Levula DUSA Pharma. Inc 630 nm
1 Absorbance | Foscan Biolotec pharma. Ltd 652 nm

=
[=)%
i

4_

2
=

AR

| Spectral Irmadiance |

Normalized Absorbance/Irradiance

Wavelength (nm)
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Photosensitive pigment

Pl\rlzdnlg t Company absz(rel?:nce
Photofrin Axcan Pharma PDT Inc. 630 nm
Visudyne QLT Inc. 690 nm

Levula DUSA Pharma. Inc. 630 Nm
Foscan Biolotec pharma. Ltd. 652 nm
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280 nm 320 nm 400 nm 800I nm
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UvC UVB UVA

Visible Light
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UVC for water disinfection

(B4AE) (#15) DOSE (F7E) (&) DOSE
Bacillus anthracis FRIE 45 452  Staphylococcus albus e f#IERE 18.4
S.enteritidis ¥H{"] FCRB AT 40 Staphylococcus aureus 3% (A RiTERE 26
B.megatherium sp.(veg.) FUAS s 13 Streptococcus hemolyticus JHIMMERMEREE 216
B.megatherium sp.(spores) 27.3  Streptococcus lactus FLEIERTE 61.5
B.parathyphosus 32 Streptococcus viridans i SIEREE 20
B.suptilis 7 Saccharomyces ellipsoideus HiEAREREHE 60
B.suptilis spores 120 Saccharomyces sp. H/PINERIE 80

Corynebacterium diphteriae FIHEHSIREES 337  Saccharomyces cerevisiae BLFRERIH(HitT 60
Eberthella typhosa B AR RUTE 214 FERHED)
Escherichia coli A5 30 Brewers' yeast WRERETH 33

217

> 400
= DD,—DZ}QMQ%IQIMOO nm

|
_t UVC UVB UVA :

\.UV waveldand Visible Light

311 nm
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Conclusion

Only part of the applications in Bio-Industry
were mentioned.

With the help of Light-Emitting Diode,
maybe OLED / LET later,
we can Light up Eco-friendly Dream.
This is part of the Life Evolution Design.

Animal )
(Medicall LED) | Piant |

”' Mua;ullum

419

Thank you for your attention!
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