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Cong nghé nudi tao & Viét Nam

100 L

Hinh P12. Nudi trong H. pluvialis HB trong cac moi trudng dinh dudng quy
mo khac nhau: binh tam giac 250 (A), 500 mL (B), 1,5 L (C) va 10 L (D).

S0L

Hinh P17. Anh chup cic h¢ thong kin 26, 50 va 100 L vi tao luc H.
pluvialis HB da chuyén trang thai tich lily cao astaxanthin
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Hinh 3. M6 hinh tong qudt ciia cdc
module hai lop mang trong he thong
quang sinh hoc (Naumann va cs, 2013) — —
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Hinh 4. Chi tiet cac thanh phan trong h
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Hinh 5 He thong quang sinh hoc haz lop mang dang van hanh A) T am module dwoc thiét lap dé
nuéi cdy thir nghiém vi tio; B) H¢ thong nhé ¢ quy moé phong thi nghiém; C) Thu hoach vi tio
(Naumann va cs, 2013)




2. Giai phap dot pha:
Nudi cay vi tdo co dinh trén mang co chat xop phuong
nghiéng (TL-PSBR phwong nghiéng)



Thiét ké, ché tao hé thong TL-PSBR phuong nghiéng
kich thudc nho va van hanh thtr nghiém nu61 vi tao H.
pluvialis

Phu luc 2. H¢ thong TL-PSBR phwong nghiéng
quy mo nho ban dau (nam 2017)

Phu luc 3. Sor dé thiét ké hé théng TL-PSBR phwong nghiéng quy
mé nhé sau khi dwoc cai tién lan 1



Phu luc 4. H¢ thong TL-PSBR phwong nghiéng quy mé nhé
sau khi dwoc cdi tién lan 2
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Phu luc 5. So' dé thiét ké hé thong TL-PSBR phwong
nghiéng quy mo nho sau khi dwoc cai tién lan 3

Phu luc 6. H¢ thong TL-PSBR phwong nghiéng
quy mo nho sau khi dwoc cai tién lan 3



Chamber

Chamber

Hinh 4. 1. Ban vé thiét ké buéng nuéi (chamber) cia hé
théng TL-PSBR phwong nghiéng kich thuéc nhé

l
Hinh 4. 2. &) So do hé thong cung cap dinh duwéng, khong khi cho cac budng nudi
(chamber) cua hé thong nho, b) So do bo tri cac chamber va den chiéu sang trong
hé thong nho,; ¢) Hé thong TL-PSBR nho dang dwoc su dung dé nuoi H. pluvialis



Thiét ké, ché tao hé thong TL-PSBR phuong nghiéng
kich thudc 16n va van hanh thr nghiém nudi vi tao
Haematococcus pluvialis

Phu luc 8. H¢ thong TL-PSBR phwong nghiéng quy mé l6n 1 m? sau khi dwoc cdi tién lin 1



Phu luc 8. H¢ thong TL-PSBR phwong nghiéng quy mé Ién 1 m? sau khi dwec cdi tién lin 1
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Phu luc 9. Hé thong TL-PSBR phuong nghiéng quy mé 16n (105 x 70 cm) sau khi dugc cai tién lan 2
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Phu luc 10. H¢ thong TL-PSBR phwong nghiéng quy mé lon 4 x 0,5 m? sau khi dwoc cdi tién lin 3




Phu luc 11. H¢ thong TL-PSBR phwong nghiéng quy mé lén 4 x 0,5 m? sau khi dwoc cdi tién lan 4



Hinh 4. 4. a) So dé thiét ké buong nuéi (Chamber) ciia hé théng lon; b) Cdc thanh phén ciia hé thong
quang sinh hoc hai lop mang.



Hinh 6. Bin vé so do hé thong cung cdap dinh dwéng, khong
khi cho buong nuoéi (Chamber) ciia hé thong 2m?
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Hinh 7. Ban vé so dé bo tri chamber va dén chiéu sang trong hé théong 2 m2




Loi ich va wu diém hé thong TL-PSBR

- Tao mOi trudng nudi trong toi uu

- Tuong tac giira Vi tao va mang co chat xop

- Dé dang thu hoach

- Kiém soat 6 nhiém

=> COng nghé nay déng gop quan trong vao viéc toi wu

héa hiéu suat nudi trong vi tie va tan dung toi da lgi ich
cua chung.



Mot s6 két qua nudi tao trén hé thong TL-PSBR

Tao Tao

Haematococcus Nannochloropsis
pluvialis oculata




Két qua nudi tao Haematococcus pluvialis

* Pha tich luy astaxanthin



Nghién ciru anh hwéng cia mot s0 yeu to 1én H. pluvialis khi nuoi
bang hé thong hai 16p mang quy mo 0,05 m2 dé ting sinh khai tio
giai doan sinh duwdong

1. K&t qua thi nghiém chon ngudn sang dé tang sinh khdi tdo giai doan xanh
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Final biomass
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Hinh 3.11. Sinh khoi sau ciing va ti 1é
carotenoid/chlorophyll cua H. pluvialis sau 10 ngay
nuéi véi 2 nguon anh sang khéac nhau trén hé thong hai 16p mang

Hinh 3.12. Hinh thdi té bao cia H. pluvialis dudi 2 nguén anh
sang LED dé (a) va huynh quang trang (b) sau 10 ngdy nudi



Final biomass [g m?]

2. Két qua thi nghiém téi wu cwérng dd anh sang dé tang sinh khoéi tao xanh
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Hinh 3.13. Sinh khéi sau ciing va toc dé tang sinh khéi (trung
binh tang sinh khoi moi ngay qua 10 ngay) cua H. pluvialis theo
cdc gia tri cwong do anh sang khac nhau

Hinh 3.14. Ty I¢ carotenoid/ chlorophyll trong H.
pluvialis theo cac gia tri cwong do anh sang khdc nhau



Hinh 3.15. Hinh thdi té bao ciia H. pluvialis dudi cdc gid tri khac nhau cua cwong do anh sang thap 20 (a), 40 (D),
60 (c), 80 (d) va 100 (e) umol photons m2 s (miii tén do chi té bao palmella tich lity astaxanthin chuyén do)



3. Két qua thi nghiém t6i wu mat do giong vi tdo ban dau dé tang
sinh khoi tao xanh
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Hinh 3.17. Sinh khéi sau ciing va toc do ting sinh khoi cia H. pluvialis ¢

cac mdt do sinh khoi ban dau khdc nhau sau 10 ngay sinh truong trong

hé thong hai 16p mang véi cwong dé dnh sang 80 pmol photons.m2.s1
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Hinh 3.18. Ty I¢ carotenoid/chlorophyll
trong H. pluvialis
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Hinh 3.19. Hinh thdi té bao ciia H. pluvialis ¢ Ca4c mdt dé sinh khoi ban dau khdc nhau (3.5 (), 5.0
(b), 6.5 (c) va 8.0 (d) g.m?) sau 10 ngay nuoéi trong hé thong hai lop mang voi cuong do anh sang 80
umol photons m-2s-




Bing 3.1. So sdnh két qud nuéi pha xanh ciia H. pluvialis trén h¢ thong hai lop mang (nghién cwu nay) voi

cac hé thong nuoi khdc dwa trén dién tich bé mat.

Mbi

Anh sang (umol

Thoi gian nuoi

Nang suat sinh

Hé thong nudi Dong vi tao trwomng CO, (%) photons m- s7) (pha xanh) (ngay) kh:;;s.:;rz Tham khao
Flask 0.5L LB 16 OHM Khoéng 25 (huynh quang) 36 1.37°2 (Choi et al., 2011)

’ . 20-350 (B. Y. Zhang, Geng, Li,
BE h& trong nha 26 BG11 Duy tri pH R 12 2.2 Hu, & Li, 2009)

14/10 gio

w oy s 85 (Luu et al., 2012)
B3n kin trong nha HB M-RM  Duy tri pH 27 1.88°
(101) (isolated) 16/8 gio
6ng 70 mL 40 (huvnh (Fabregas, Otero,
(uongkinh30 CCAP37/4 OHM  DuytripH 20 (huynhaquang) ., . 1.0 Maseda, &
mm) 12/12 g1o Dominguez, 2001)
Mang sinh hoc cd . 150 (W. Zhang, Wang,
dinh (0.08 m?) NIES-144 NIES-N  Khéng e e 10 3.7 Wang, & Liu, 2014)
Mang sinh hoc ¢ 20-100 (W. Zhang et al.,
dinh (0.08 m?) SAG 34-1b BG11 1.5 Lién tuc 7 2.3-6.6 2014)
Mang sinh hoc cd M- 90 (ben Na cao ap (Kiperstok, 2016)
ginh (0.05m2)  CCACOLZ poq gy L 14/10 gity 8 >4
Mang sinh hoc c6 M- . 80 (huynh quang) A
dinh (0.05 m?) CCACO0125 BG11H Duy tri pH 14/10 gi> 10 6.49 Nghién clru nay




Két qua nudi tao Haematococcus pluvialis

* Pha sinh dwdng
* Pha tich luy astaxanthin



A

1-cell stage | 2-cell stage |[4-cell | 8-cell | 16—cells][324:ells][ﬂagellate]

ER Y AX ALK
ﬁl.ll..lﬂl.
€0+ /00O S & -

DIC

e ot
O88E

1-cell 2-cell 4 cell 8-cell 16-cell 32-cell

Cell division
Refresh

Germination
Encystment (aplanospore formation)

O-—@—0Q© %

Cyst (aplanospore) Intermediate cell Green coccoid cell Flagellated cell
(Palmelloid)

Hinh 2. 1. Sw bién déi hinh thdi trong chu ki song cia tio H. pluvialis. (A) Hinh chup duéi
kinh hién vi hupnh quang cdc giai doan 1-32 té bao va giai doan cé 2 roi; (B) Hinh vé minh
hoa cdc giai doan trong chu trinh song ciia tdo (Shah et al., 2016).



Hinh 7. Vi tdo H. pluvialis trén hé thong nho sau 10 ngay
nudi & mat do ban dau 7,5 g sinh khoi khé/m?.




S.1. Anh hu’(rng ciia anh sang don siic dén su
phat trién va tich lily astaxanthin cia H. pIUV|aIIS
trong TL-PSBR phwong nghleng
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Hinh 4. 1. Tong lwong SKK (A) va ti I¢ astaxanthin (B) trong H. pluvialis qua thoi gian nuéi khi
duwoc chiéu sang bang cac loai anh sang LED khac nhau
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Hinh 4. 2. Tong lwong astaxanthin (mg m2) trong sinh khoi tdo H. pluvialis qua thoi gian
nuéi khi dwoc chiéu sing bang cdc logi dnh sdng LED khdc nhau



S5.2. Anh huéng cia chu ki sang/t6i ciia dén LED lam-dé
dén sinh tredng va tich liiy astaxanthin caa H. pluvialis
trong TL-PSBR phuwong nghiéng
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Hinh 4. 3. T 5ng SKK (A) va ti I¢ astaxanthin (B) cua vi tao H. pluvialis
qua thoi gian nudi trong TL-PSBR 6 cdc chu ki chiéu sdng khdc nhau
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Hinh 4. 4. Tong astaxanthin (mg m2) tich luy trong sinh khoi tio qua
thoi gian nuéi trong TL-PSBR ¢ cdc chu ki chiéu sdng khdc nhau



3. Anh hwéng ciia sw bd sung ngudn carbon dén sinh
tredng va tich liily astaxanthin cua H. pluvialis trong TL-
PSBR phwong nghiéng

1. Anh hwéng cia lwong CO, dwoc bé sung trong dich mdi truwong dén sinh
truong va tich liy astaxanthin ciia vi tdo H. pluvialis
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Hinh 4. 5. Sw thay doi tong SKK (A) va ti 1¢ astanxanthin trong SKK
(B) ciia H. pluvialis ¢ cdc mirc bé sung CO, khac nhau



1500

1000

Téng astaxanthin (mg m-2)
200
|

Thei gian (ngay)

Hinh 4. 6. Sw thay doi tong lwong astaxanthin trong vi tio
H. pluvialis ¢ cdc mirc bo sung CO, khac nhau



2. Anh huwéng ciia nong dé NaHCO, dwgc hoa tan trong moi triwong dén sinh trugng va tich
liiy astaxanthin cua vi tdo H. pluvialis
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Hinh 4. 7. Sw thay déi tong SKK (A) va ti I¢ astaxanthin (B) ciia H. pluvialis
nudi trong TL-PSBR véi cdc lwong bo sung NaHCO, khac nhau
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Hinh 4. 8. Sw thay déi tong lwong astaxanthin ciia H. pluvialis qua thoi
gian khi nudi trong TL-PSBR vdi cdc lwong bo sung NaHCO, khac nhau



Hinh 8. Bé mét I&p vi tao H. Pluvialis (A) va sau 10 ngay nudi cay (B
va C) trén hé thong 2m2; D) Hinh chup dwi kinh hién vi cia H.
pluvialis sau 10 ngay nudi (x40).



Bang 4. 1. So sanh két qua nuéi H. pluvialis trong TL-PSBR phwong nghiéng voi cdac hé théng nudi khdc quy doi trén dién
tich bé mat.

Tilé % Ning suat Ning suat Ning suat

astaxanthin [astaxanthin astaxanthin SKK (g.m-" Nguén tham khdo
trong SKK  |(mg.Ll.ngay?) |(mg.m-2.ngay?)|%.ngay?)

136,82 3,82

Diéu kién anh sang Thei gian nuéi (pha

Hé théng nudi Tac nhén gay stress

(umol photon.m=2.s1) xanh +dé) (ngay)

Anh sang mét troi 400-
1600

(Torzillo et al., 2003)

Ong ngoai troi (50 L) Anh sdng manh 4 (pha do)

Anh sang manh + N (Wan, Zhang, et al., 2014b)

B& h& ngoai troi Anh sang mat troi <1000 i han 20 (pha xanh +dé) 1,7 -/- 402 2,342
B& hé trong nha 20-350; 14/10 gitr Anhsangmanh 12 (phaxanh +d3) 2,79 4,3 61e 2,2a (B. Y. Zhang et al., 2009)
Anh s3 h+N \ Wan, Zhang, et al., 2014b
Cot suc khi trong nha 250 Lién tuc gi:‘,ﬁ S MM ™™ 12 (phaxanh +d6) 3,6 /- 237,62 6,62 it i )
Anh s3 h+N Aflalo et al., 2007
Cot suc khi trong nha (0,5 L) [RISOREELRS gir:'yi ;::g R EEE (pha dd) 4,0 11,5 5282 13,22 (Aflalo et a )
Anh sang manh, N (Luu, 2017)
. i 30 (ph h) + 3
Bon kin trong nha (10 L) 85 - 16/8 giv gi6i han, C/N cao, + ¢ hip dg)"a” ) 4,88 2,75 g2a 1,882
bicarbonate s
Cot suc khi trong nha (5 L) 60 - 16/8 gio N gi6¢i han, C/N cao 22 (pha xanh +dé) -/- 0,009 0,2642 /- (Trinh et al., 2017)
T o thing d (Wan, Hou, et al., 2014)
iofilm phwong thang dirng . 2
1 L 12 (ph h + -/-
trong nha (0,08 m?) 20 L e N gidi han (pha xanh +d@) 1,3 / 65,8 3,7
T o thing d N i (W. Zhang et al., 2014b)
iofilm phwong thang dirng . gidi han or can R
- + /-
trong nha (0,08 m?) EOD = HiEminge kiét 7 (pha xanh +do) 2,2 / 143 6,5
. R . , ; (Kiperstok et al., 2017)
Biofilm phwong thang dirng 650 (dén natri cao &p) Anh sang manh + N, .
7 (pha xanh +do -/-
trong nha (0,05 m?) 14/10 giey P gidi han (pha x ) 3,5 / 371 10,6
Biofilm ph hié 600-700 (dén natri Anh s3 h+N, X
iofilm phuwong nghiéng (den natri cao nh sang man 10 (pha xanh +d3) 2—3 -/- 180,8 5-7.5 (Do et al., 2019)

trong nha (2 m?) ap) 14/10 gi&r P gidi han

Biofilm phwong nghié 300-400 (LED) Anh sé h+N, \
iofilm p‘ ng nghiéng n. ,sfang man 10 (pha xanh +dd)  2,0-2,2 -/- 169,3 7,6 Nghién clru nay
trong nha (2 m?) 22/10 gior P gidi han




Két qua nudi tao Nannochloropsis oculata

Figure 2. The N.oculata biofilms on different substrate materials:
The respiration filter (A) had poor water permeability, and the algal biofilm died after one day of culture; The
cotton 25% paper (B) and the filter layer of surgical masks (C) had low attachment efficiencies, so algal cells
had been drifted out of the biofilms; The Kraft 70 g m:(D); The Kraft 220 g m:(E); The Kraft 380 g m.(F); and
the Roki paper (G).



* Figure 9. Three-
dimensional models of
one module of the
angled TL-PSBR used

il = In this study: Iso view
- | (A), front view (B), and

top view (C).

W 0S'T

1.25m

0.81m




B R W R W W e e
el

LAY

AL
SRR

_ .

nuu\u\ttg\
UMY

) -s.t\llug‘.“
i -ln“ "“\

A TRARIS T 4

-3 ——
2 - - -

(=} o .-’. N

Figure 11. In-situ image of the angled TL-PSBRs used in this



80 m Final dry biomass w Lipid content
80 30

——60 ——80 120 —a—140 —+—160 ——180 72.8
70
- 70
&= N
q A £ B 61.9 228 5
E & 1.9 :
60 21.7
) K] 205 20.8
— w 2 105 20
ﬁ 50 w s 180 471 : g
£ E 41, -
s * 2 w |35 354 5 £
5 = £
30
g s 10 S
© b ©
® 20 £ /. 3
- 2 E — a2
(=] E w L -
Pl E E 10 °
L=
29
0 38 0 0
0 2 4 6 8 10 12 14 60 80 100 120 140 160 180
Time (day) Light intensity (umol photons m2 s1)
0.8 m Dry biomass productivity m Lipid productivity
-~ 7 1600
C ——60 —o—80 —o—100 120 —o—140 ——160 —e=180 - D
0.7 (1] an
— T . 1319 1400 .
X n )
- 06
[ bo 4.9 1200 &
b T 2 5 £
=] > 1,004
g 0 I "§ 1000 g’
© w4 37 842 —~
® 04 Q 3.5 >
— _g 721 800 ﬂg
£ ., ° o Zes £
s " o 23 530 60 S
5 a a6 3
= 02 E g ? 400 2
(o] 2[5 E o
B E S 5
0.1 w2 2 ! 00 &
i: > =
=1 [=%
0.0 [s 2] [a] 0 0
0 2 4 6 8 10 12 14 60 80 100 120 140 160 180
Time (day) Light intensity (umol photons m2 s1)

Figure 6. N. oculata growth (A), Final dry biohrr;a(ssj (g m?) and lipid content (% [w/w] of dry
weight) (B),
changes in % chlorophyll a content (w/w) (C), and dry biomass (g m? d!) and lipid (mg m?2 d?)
productivities after 14 days of cultivation on the angled TL-PSBRs under different light

Intensities.



Loi ich va y nghia cua cong nghé nuoi vi
tao trong he thong TL-PSBR

o Tang cwong hiéu sudt nudi trong Vi tio

o Thuan tién trong viéc thu hoach

* Bdo vé MmOl truwong



Ket luan

«  CONg nghé nudi cay Vi tao cod dinh trén mang co chat xop co
dinh phuong nghiéng la mot dét pha mang tinh do6i méi va tiem
ning trong viéc ting cuong hiéu suat nudi trong Vi tdo va bao vé
MmOl trudng.

« Véi su sang tao va tinh toan dién, phuong phap nay cé thé
dinh hinh lai nganh céng nghiép Vi tao va gop phan vao viéc giai
quyét cac thach thirc toan cau vé nguodn tai nguyén va moi truong.
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