QUY TRINH NUOI VI TAO



NOI DUNG

Vi tdo va c4c yeu to mdi trwong anh hwéng déen
sy phat trien cua vi tao

Cac phwong phap phan lap

Cac budc tang sinh

Céac hé thong nudi trén quy mo Ién

Céac phwong phéap gitr giong vi tao

Cac irng dung vi tao



VI TAO

* Vitao: nhirng loai tao phiéu sinh don bao hoac da
bao, co kich thwdc hien vi
— Sinh san bang phan chia té bao
— Vai loai c6 thé tw di chuyén bang roi hoéc di
chuyéen thu dong
— C6 thé tv dwdng hoac di dwéng



Pong hoc cua sw phat trién

1lag or induction phase \
2 exponential phase

5 phase of declining relative growth
4 stationary phase

5 death phase

log of cell numbers

L/

5

age of culture
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« Pha lag/Pha hoat hoa: mat do té bao tadng cham
trong thoi gian dai do chuyén t¥ méi trwdng ran
sang long

« Pha log/Pha theo cap s6 nhan: mat dd té bao
tang theo ham logarrit theo thoi gian

« Pha toc dé tang trwéng giam dan: sy phan chia
té bao cham lai khi cac chat dinh dwéng, anh sang,
pH, carbon dioxide hodc cac yéu td vat ly va hoa
hoc khac bat dau han ché sw tang truéng.
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« Pha 6n dinh: cac yéu t6 gidi han va téc do tang
trwdng dwoc can bang, dan dén mat dé té bao
twong doi 6n dinh.

- Pha suy giam: chat lwong nwdc va chat dinh
dwdng bi suy gidm > khéng thé duy tri dwoc sy
tdng trwdng. Mat dd té bao gidm nhanh chéng va
cudi cung bi gidm hoan toan



Quang hop

Tao: sinh vat guang hop => chuyén carbon thanh
Chat hiru co

Anh séang la ngudn nang lwong, thic day
phan &ng quang hop bang buwédc séng > hoat
doéng trong giai doan sang.

Photosynthesis:
6CO, + 6H,0 = C;H,,04 + 60,



Anh sang
IChlorophyll a
Chlorophyll b

—Carotenoids

Sw hap thu anh sang cua luc lap

Bwd'c song anh sang (nm)



ANH SANG

Ngudn nang lvong

Cuong do anh sang: 1000 — 10.000 lux
Tw nhién hoac nhan tao (huynh quang/led)
Anh sang trang hoac anh sang xanh tim
Thoi gian chiéu sang: it nhat 18h/ngay



Dinh dwong

Mat dd té bao trong moi trwérng nudi cay thwéng
cao hon so voi trong tw nhién - moi trwong
nudi phai giau chat dinh duwdng.

Cac chat dinh dwéng da lwong: nitrate:
phosphate (6:1) va silicate.

Céac chat dinh duwdng vi lwong: cac kim loai va
cac vitamin thiamin (B1), cyanocobalamin (B12)
va biotin .

Moi trwdng Walne va moi trwong F/2 cua
Guillard dwoc stir dung rong rai.



pH

pH dwoc s dung trong nudi cay: 7-9,
toi wu: 8,2-8,7.

pH thay ddi = bién ddi méi trwdng = hoat
dong tang trwdng bi gian doan.

Méat d6 to cao - bd sung CO, > pH téng
(pH cO thé |én dén 9).



Sw dao trén (Mixing)

 Ngan chan sv lang dong cula tao.

» Tat ca tdo dwoc tiép xdc véi anh sang va
chat dinh dwong.

» Tranh sy phan tang nhiét (vi du trong moi
trwo'ng nudi cay ngoai troi)



Sw dao trén (Mixing)

» Cai thién trao doi khi gitra moi truong nudl
cay va khong khi -> Cung cap CO..

» CO, tw khong khi (chra 0,03% CO,) hoac
bo sung CO, tinh khiét vao nguon khi (1%
thé tich khéng khi).

» CO,: dém nwéc ngan thay doi pH do can
bang CO,/HCO?-.



Su dao tron (Mixing)

« Tuy thuéc quy mo clia hé thong nubi cay
—khuay hang ngay bang tay (dng nghiém,
binh xit),
_suc khi (ti, bé)
—sr dung banh xe cheo (ao).

« M6t vai loai khong chiu dwoc sw khuay
tron.



Nhiet do

Vi tao chiu dwoc nhiét dé twr 16-27°C.
Nhiét do toi wu: 20-24°C

* Dwoi 16°C sé lam cham sy tang trwong,
Trén 35°C gay tr vong cho mét so loai.

- Lam mat: nwdce lanh trén bé mat binh nudi
cay hoac str dung cac thiét bi diéu hoa khoéng
khi.



J

PO man

» Vi tdo bién chju dwoc nhirng thay doi vé
do man.

» Phét trién tot: d& man thap hon moi tredng
song tw nhién.

« PO man t6i wu: 20-24%o .



Tong quét cac diéu kién nudi vi tao

__ Dieukién | Phamvi | Toivu

Nhiét d6 (°C) 16-27 18-24
Do man (g/L) 12-40 20-24
Cuvong d6 anh sang 1.000-10.000 2.500-5.000

(tuy thudc thé tich

va mat do)

Thoi gian sang:toi 16:8 (it nhat)
(gio) 24:0 (I&dn nhat)
oH 7-9 82—87

(modified from Anonymous, 1991) 17



PHAN LAP VI TAO TU MOI TRUONG

* Phuong phap pha loang nhiéu lan
* Phwong phép cay trén dia thach

* Phuong phap micropipette



Phwong phap phan lap vi tao

7

1. Phwong phap Pha lodng nhiéu lan

Isolation of single cells by
serial dilution

I

Melkonian, 2018

Washing single cells in serial
sterile drops of culture media

20



Phwong phap phan lap vi tao

7

2. Phwong phap cay trén dia thach




Phwong phap phan lap vi tao

7 Vé . .
3. Phuong phap Micropipette

22



Tang sinh vi tao
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Tang sinh vi tao

Large-scale

Cultures
Stock Starter Intermediate-scale
Cultures Cultures Cultures
C f\ﬂ i (7 to 14 days) (7 to 14 days)
k’/ ’ﬂ ’
(250 ml) (250 mito41) (41t0201)

(>501)
>4 <12 » . >18<22°C = .
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Cac hé thong nubi vi tao

Cac hé thong nudi vi tao
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Hé thong nudi Trong nha — Ngoai troi

* Indoor/Outdoor—> Indoor culture allows control over
illumination, temperature, and competing algae, whereas
outdoor algal systems make it difficult to grow specific algal
cultures for extended periods.

! / Indoor algae cantrolled cultivation using’argifiGial UgHTs
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Hé thong nudi trong nha



https://www.advancedaquarist.com/2002/8/breeder
https://www.dhigroup.com/presences/apac/singapore/news/2011/9/30/dhisingapore-splanktongroupgetsthemaxoutofplankton
http://www.raisaquaculture.net/index.php?id=921&no_cache=1&tx_ttnews[tt_news]=645&uid=645
https://www.researchgate.net/profile/Shubhadeep_Ghosh2

Hé thong nudi ngoai troi

E] alamy stock photo e



https://gas2.org/2013/01/14/oil-from-algae-the-goal-10000-barrels-a-day-by-2018/
http://www.oilgae.com/blog/2015/03/control-of-co2-input-conditions-during-outdoor-culture-of-chlorella-vulgaris-in-bubble-column-photobioreactors.html

Hé thong nudi ngoai troi

Raceway ponc
and tubular photobioreactor (d)

Zhang L., Zhang B., Zhu X., Chang H., Ou S., Wang H. (2018)




Hé thong nudi Mo - Pong
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Raceway pond (a), flat-plate photobioreactor (b), column photobioreactor (c)
and tubular photobioreactor (d)

Zhang L., Zhang B., Zhu X., Chang H., Ou S., Wang H. (2018)



Hé thong nudi Mo

Unstirred pond Circular pond Raceway pond

Pivoted agitator Pond area
Pond
area
Top view ‘ Pond area | ‘
Central axis
50 ecm 30-70 cm Paddle wheel

¥ 12
Sideviewfl | E_I ‘{'I L L1 e
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Armin Hallmann, 2015 34



Hé thong nudi Dong

A Plate reactor B cColumn reactor C Annular reactor D Tubular reactor

10 =

Fig. (4). Examples of common closed photobioreactor geometries. A) Plate reactor. B) Column reactor. C) Annular reactor. D) Tubular
reactor. A to C: rising bubbles generate a flow as well as provide mixing and aeration. D: suspensions are typically driven by a pump.
Aeration and mixing of tubular reactors are usually done by airpump or air-lift systems.

Armin Hallmann, 2015
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Hé thong nudi VO trung — Khong vo trung

36



Hé thdng nudi theo mé
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Hé thdng nubi lién tuc
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(1) enriched seawater medium reservoir (200 |); (2) peristaltic pump; (3)
resistance sensing relay (50 - 5000 ohm); (4) light-dependent resistor

(ORP 12); (5) cartridge filter (0.45 mm); (6) culture vessel (40 1); (7) six 80
W fluorescent tubes (Laing, 1991)




Hé thdng nudi ban lién tuc

Thu hoach dinh ky mdt phan = B sung chat dinh
dwdng > dat mat do va thé tich ban dau = Thu hoach
mot phan.

Trong nha hoac ngoai troi

Céc sinh véat canh tranh, mét s6 déng vat va/hodc cac
chat gay 6 nhiém, cac san pham chuyén hoa - tich tu
- moi tredng nudi khong phu hop dé st dung tiép.
Trong cuing kich thuéc bé nudi, phwong phép ban lién
tuc thu dwoc nhiéu sinh khéi hon phwong phap me.



Hé thdng nudi mang kép

pump
<=3 flow of aqueous
solution
(culture medium)
<300 diffusion of gas
(CO, Oy)
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Kipmmes 3t immobilised microalgae
of culture substrate layer
medium (membrane, paper, nonwoven)

source layer layer i L

(glass fiber / synth. nonwoven) substrate |mmoblllsed

layer microalgae
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|
twin layer

twin layer
Principle of the Twin Layer: Effective separation of algae from

_~ culture medium
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Hé thdng nudi mang kép PBR

Cosmarium pachydermum:
Application in Cosmetics (Make-Up)

Naumann, T., Cebi, Z., Podola, B., Melkonian, M.

source-layer

(glass fibre nonwoven)
substrate-layer
(paper)

immobilized
microalgae

T

pump

(2013): Growing microalgae as aquaculture feeds on

twin-layers: a novel solid-state photobioreactor. —_— —
Journal of Applied Phycology 25: 1413-1420

culture medium
)
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Hé thdng nudi mang kép PBR
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 Phuong phap dung cryoprotec
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Phuwong phap gilr giong

Phuwong phap dung Phycomat

A

cover (glass)

frame (Delrin)

plug (teflon foam) immobilised
filter plate microalgae
glass fibre substrate
base (Delrin) layer

l
(porous membrane)

20 mL reservoir

source layer
(glass fibre)

septum (rubber)

B

sealing (Perbunan) / ‘ diffusion of culture
— medium
diffusion of gas
"
- (CO2, O2)

clamp (Delrin)




l Phuong phap gilr giong l

Phuwong phap dung Phycomat




San pham tw vi tao

Cac chat béo nhom sterol

Cac Polysaccharide

Vitamin va chat khoang

Cac acid béo khong no

Cac chat chéng oxi héa va hop chat pheonolic
Cac protein

Cdc sac t6 (chlorophyll, carotenoid,...)



M6t s6 trng dung vi tao

Nhién lieu sinh hoc
Thirc an cho chan nuoi
Nguon phan bdn

Dau thyc vat

Thuwec pham (acid amin, chat khoang, vitamin,...) cho
con nguol

Duoc pham (khang ung thw, khang virus,...)

MY{ pham

Nguon bio-plastic

Xt ly moi truong (xt ly nwdce thai, giam khi CO,)



