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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



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
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To observe night time behavior
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Traditional MH lamp Blue LED lamp



Human 555 nm

Peak wavelength of
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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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Light up Eco-friendly Dream Q;’-;:,
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Different response curve

-
A
|
X
|
|
2
i
4
|
|
|
41
N

@0 450 500 S50 600 €S0 700 780 " 400 4%0 %00 S50 600 650 700 750

Chicken

22




Chick for KFC ?
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Winter season need supplemental light
(control of photoperiod)




Red light for egg production
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Red LED promote estrusto &%

Red LED (660 nm) put in the ear of turkey and ostrich
@ anestrus (Z_ - #F)

successfully seduce male to approach and mate.

Effect is much better than red bulb and red FL hanging
overhead.
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Green light for egg hatching
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Different response curves
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Insect Trap
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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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Different Response curves
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Artificial Light
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Absorption Spectrums of Photo Receptors

(Chl.a,b & Phy.r, Phy.fr)
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phototropins (flavin-containing)
Blue Light Photoreceptor
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LED for Horticultural Lighting

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

* Recently, light source for
— Leafy vegetables
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Tissue Culture Lab.

Florescent Lamps
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Mass production of
Tissue Culture plantlets

Florescent Lamps are widely used

67



Adjustable Intensity, Quality,
Freqguency, Duty Ratio
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2"d Generation of LED

for Tlssue Culture




2"d Generation of LED
for Tissue Culture
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® Detachable LED light (2006)




4th Generation of LED
for Tissue Culture

CoolWhite  Warm White 6R 1B1G8R 1B9R

4™ Generationof LED
for TissueCulture




Ath Generation of LED
for Tissue Culture










Cool White Warm White 6R 1B1G8R 1B9R 6B
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Horti-Fair, 2008



TC lab of the National Natural
Science Museum, Taiwan










Ath 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
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TC lab of the National Natural
Science Museum, Talwan
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Horti-Fair, 2008



2008 Horti-Fair
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Specifications

« Voltage: 100 ~ 240 V
« Power: 1W

 Electricity fee

— 0.0048 USS$ per 24 hours
— Assuming 0.2 US$ / kW.hr
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4 colors are avallable




GROWERTALKS

Also in this issue...

0l | GTinBrief

02 | SAFin the Lobby
03| New Products

04 | Classifieds

05| RequestProduct Info

06| Acres Online

07 | Trade Show Calendar
08 | Article Archive

0% | Medig Kit 2009

10| MediaKit 2008

1T | Subscriptions

Featured Companies

POLYGAL U.S. AL INC.

FOUR STAR GREENHOUSE
BANK OF THE WEST
ELLEGAARD A/ST

ATLAS MANUFACTURING INC.
FPROGREEN EXFPO

FINE AGROCHEMICALS

MAGAZINE - SINCE 1937 Intro | Home | Ball Publishing | BallBookshelf | Green Profit | Conferences
Tuesday, October 28, 2008 Vol 72 No. & Search GrowerTalks | ISearch'

Finally --- My favorite product

Usually it” s a machine or greenhouse innovation, or perhaps some ingenious packaging. But
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
stylish—the light actually helps the plants survive
indoors. And it looks cooll Just as lighting your
outdoor plants does. It s called the “I-Light,
from Mano Bio Light Technology in Taiwan, and
the initial estimated wholesale cost is about $35
a pair. You can see how it lights up that orchid
that's sitting next to the inventor, Dr. Fang. E-
mail him at info@nano-wave.com. tw. It's brand
new, and barely on the market, so | don't know
how hard or easy it will be to find, but I'd buy a
pair or two for my housel

See you next time,

OA

Chris Beytes
Editor & Publisher
GrowerTalks & Green Profit

[

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

Florescent Lamp + AC
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FL can be replaced by LED Panel
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E-30 LED Lighting Options
A

¢ Trichromatic
— RED, BLUE,
FAR-RED

¢ RED, FAR-RED
¢ RED, BLUE
¢ BLUE ONLY
¢ Pulsating LEDs
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Application of LED In growing
vegetables started in 1991 NASA’s
mission to MARS project




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

Sunlight in CW FL In LED with R/B=9:1
Greenhouse Growth Chamber In Growth Chamber
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[C.I.E.
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
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Without Blue, Upper part too thin
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400 450 500 550 600 650 700 nm

R90/B10 --=--R80/B10/G10
R33/B33/G33 -~ 112
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Vit.C (mg/kg)
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Ohashi-Kaneko, 2015




Light quality has significant effect on
anthocyanin concentration in leaves.

Lactuca sativa cv
Outredgeous

Blue light (440 nm) is
required to maintain
anthocyanin content in
the leaves.
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More Blue, More Anthocyanin (= + %)

— - o e
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Anthocyanin (C3G) content ;
(mg/g leafDW)

B3 B5 B11 B17 B32 B82
Blue light percent (%)

Anthocyanin content of leaf lettuce
grown under different blue light conditions:
PPF = 150 umol m=2 g1 constant



More UVB, More Chlorogenic Acid (% & g)




UVB Is better than UVA
for I-menthol (= *&#% i) production




 Yamaguchi et al. (2006)
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Weeksafter treatment
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Weeks after treatment
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Crepidiastrum denticulatum - RGBW LEDs
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+ Blue/Red 1
Antioxidant phenolics
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Ohashi-Kaneko, 2015
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Vertical Farming / Plant Factory
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Light up Eco-friendly Dream ﬁ#b

Aquaculture

Medical
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Parasympathetic nervous system (PNS)
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The SNS activates Fight-or- fllght respops

SHEIEE HRENREE Fight-or-flight response
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The PNS activates rest-or-digest response 149
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PNS can be activated by meditation

slowing down of the heartbeat
lowering of blood pressure
constriction of the pupils

iIncreased blood flow to the skin
and viscera

peristalsis of the Gl tract
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(chollnerglc pathway ) + 12 '% i<
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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)
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BRIGHT LIGHT BoX

Light Box for SAD, jet lag and
shift work fatigue

NEW!
33% Brighter
and with
Built-In Timer

SUNSHINE SIMULATOR”

Although our lives, health and well-being are i'E‘[}E'ﬂdl:‘I'lt
upon the sun, most of us do not get enough sy
everyday. Bright light is used for alleviating symptoms
associated with seasonal affective disordex{SAD), JF-t lag,
shift work fatigue, seasonal change and insomnfe—GsT your
daily "dose” of sunshine and boost your body's sense of well-
being, alertness and energy with the HappyLite Plus
Sunshine Simulator,
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Biological Clock
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} LED Photomodulation J
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AcChe

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

Relative speed of Wound healing

"

BloBeam 940

o BRALPERIAR £
o 12MEALEE X
o KA

o FUAMRM & £
o ¥i&
o &+
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Red and Far-red enhance cell recovery




Relative speed of Wound healing
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BioBeam 940
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BlOnase

o allergic rhinitis
E AT X
o Hay fever
ks £
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Photodynamic Therapy (PdT)

 Photofrin + Light
« To cure cancer and more
 Skin cancel can be cured by PdT
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data/LEDBIOMED.mpg
data/LEDBIOMED.mpg

PdT for skin cancer

6 treatments

Bowen's disease 528K i (R{E)

Actinic keratosisHYtB{LIE (BIHPE)

Actinic cheilitisH ¢S 3E(BIERE)

Basal cell carcinoma (EEHEE)

Squamous cell carcinoma f%%ﬂﬂﬁtﬁ

> treatments Cutaneous T-cell lymphoma (EZF&T };Jg;ﬁ,[f“,@)
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PdT for other 1liness

—Age-Related Macular Degeneration
(& A3 s s )
—Coronary Artery Occlusion
(R R F R )
—Rheumatoid Arthritis
(BE R JBRIEM & L)

—Psoriasis ( #55e0m )



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

Photosensitive pigment

Product C Peak

E Name ompany absorbance
E 1.0 + j;b.\,'_ Photofrin Axcan Pharma PDT Inc. 630 nm
= _
f‘_‘.‘: 0.8 z Visudyne QLT Inc. 690 nm
ot - —

f - Lewvul DUSA Ph _Inc. 630
‘g FNEHBﬂ IPCE—GIH E evula arma. Inc nm
— ;Absarbance f Foscan Biolotec pharma. Ltd 652 nm
< 0.6 +° ' pharma. ¢
_—
pa
3
S04 +
o P {Normalized LED |
P ' Spectral Iradi I
N 0 2 .-_.:v"‘cgp pe E_m:ﬂ_:
=0.0 | ! . ;
ﬂ - Fm T L
Z i : | i i 1 = ‘iﬂmmﬁ
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Photosensitive pigment

Product Compan Peak
Name pany absorbance

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 800 nm
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UVC ! UVB UVA
* I_I

Uv Visible Light
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UVC for water disinfection

(BHAE) (MifE) DOSE () (&) DOSE
Bacillus anthracis FEfE7 i 452  Staphylococcus albus P {Bfj#ERE 18.4
S.enteritidis #5{" FCAB AL 40  Staphylococcus aureus ¥ HiERH 26
B.megatherium sp.(veg.) A S e 13 Streptococcus hemolyticus ¥ [ - SUER 21.6
B.megatherium sp.(spores) 27.3  Streptococcus lactus FSEER[H 61.5
B.parathyphosus 32 Streptococcus viridans #REGIEREE 20
B.suptilis 71 Saccharomyces ellipsoideus #i[ATERREIN 60
B.suptilis spores 120  Saccharomyces sp. TR RITH 80

Corynebacterium diphteriae F{WEEGIRFEE 337  Saccharomyces cerevisiae WUFERNEIHTEIL 60
Eberthella typhosa M5 I A3 B 214 FEREED)
Escherichia coli [ 30  Brewers’ yeast I} W§REREE 33

260 nim -SC'CI' Tt “13:“:.3 fum 500 nm
00— " 1 1 —
| |

I
|
I
ove ' UOvBE Y TIVA I
I

Visible Light
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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

Medical LEID  Plant

Aquaculture
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Thank you for your attention!




