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Trong nghién ctru nay, hé thong quang sinh mang kép duoc thiét ké cho nuoi sinh khéi tdo N. oculata stk
dung cac vat liéu dé kiém va phu hop voi diéu kién & Viet Nam. Dé danh gia kha nang nuoi sinh khdi tdo
trong hé théng quang sinh mang kép (TL-PBR), 4 loai 16p nén (80, 120, 160, 200 gsm) ctia budng nuoéi trong
hé thong duoc thir nghiém dé c6 dinh nuoi sinh khéi tdo Nannochloropsis oculatanham tim ra chat 16p nén
phtt hop cho sinh truéng va phat trién ctia tdo. Bén canh d6, viéc st dung hé théng quang sinh mang kép dé
nudi voi cac chiing to khac nhau (V. oculata VNPT va N. oculata NIES) nhim lua chon chiing tao pht hop
va danh gia su 6n dinh ctia hé théng nuoéi tio. Tao N. oculata duoc nudi trong hé théng quang sinh mang
kép véi méi truong dinh duong £/2, 6 man 28-30%., suc khi lién tuc va diéu chinh pH 7,5-8,0. Cac diéu kién
vé cuong do chiéu sang 250-300 umol photonm?s?, nhiét 6 25-26°C dugc kiém soat phit hop cho nuoi sinh
khoi tdo N. oculata. He thong mang kép duoc thiét ké voi quy mo 1,2 m* mang, lap dat theo phuong
nghiéng 20° va van hanh nuéi véi loai tdo . oculata. Két qua nghién ctru & 16p chit nén 160 gsm va 200 gsm
pht hop dé c6 dinh nuoi tdo V. oculata, sinh khéi kho dat 0,112 gm? ngay! va 0,109 g m? ngay! (p > 0,05).
Két qua danh gia, lua chon ching tdo N. oculata nuoi trén hé thong mang kép cho thdy, ching tao N.
oculata NIES cho sinh khéi kho cao hon dat 1,725+0,033 gm? so voi chiing tdo . oculata VNPT dat sinh
khoi kho 1,575+0,012 gm? (p< 0,05) sau 12 ngay nudi trén hé thong TL-PBR. Viéc ing dung hé thong quang
sinh mang kép dé nuoi sinh khéi tdo N. oculata sé 1a giai phap thay thé cho hiéu qua cao, giam chi phi van

hanh so voi cac mo hinh truyén thong va c6 nhiéu trién vong ing dung md rong quy mo san xuat.

Tt khoa: Hé thong quang sinh mang kép, Iop nén, Nannochloropsis oculata, sinh khoi.

1. DAT VAN BE

Cong nghé nuéi vi tao da dugc nghién ctu tir lau
nhim phuc vu nhiéu muc dich nhu san xuét thic an
thity san, nhién lieu sinh hoc, thuc phdm, my phadm
va dugc pham [6]. Nuoi vi tdo ciing 1a mét phuong
phap hiéu qua trong xtt Iy nudc thai, giam thiéu
lwong CO, thai ra moi treong [13].

Hién nay, vi tdo cht yéu duoc nudi bing bé hé
hodc stt dung hé thong quang sinh. Trong nhtmg hé
théng nay, cac té bao tio phat trién trong moi truong
dich 16ng va cho mat do t€ bao tao kha thap: 0,5 g I
trong hé thong bé hé va 2 g I* dén 6 g I'! trong he
théng quang sinh. D€ thu hoach vi tio tir dich nuoi
loang, dich nuéi thuong duoc co6 dic biang phuong
phap két lang hoac st dung chat két bong (1% sinh
khoi kho), sau d6 duoc ly tam dé dat do 4m thap hon
(20% sinh khoi kho). Cong nghé trén rat ton thoi gian
va gia thanh cao. Mot nghién cttu gan day nudi tdo
trong hé thong bé hé phuc vu cho muc dich nhién

'Vién Nghién ciru Hai san
Vién Vi sinh vat va Cong ngh¢ sinh hoc

liéu tinh toan ring chi phi thu hoach chiém dén 21%
téng chi phi nuoi [1].

Nhimg nam gan day, cong nghé nuéi vi tdo trén
mang kép dé tao mang sinh hoc (biofilm) ra doi nhu
mot phuong phap httu hiéu thay thé phuong phap
nudi dich 10ng truyén thong. Biofilm 1a mot tap hop
cac vi sinh vat gan trén mot bé mat ctia vat thé ran
hoac bé mat chat 16ng, tao thanh 16p mang bao pht
bé mat d6. Trén doi twong vi tdo, nghién ctu tng
dung cong nghé tao biofilm tir vi tdo va dua ra hang
loat vu diém cta cong nghé nay, trong do viec thu
hoach sinh khéi don gian, khong qua ly tAm 12 mot
loi thé [3]. Cong nghé nudi tdo trén hé thong mang
kép da duoc nhiéu tac gid nghién ctru va phat trién
([7, 8, 11]. Trong hé théng hai l6p, vi tdo duoc co
dinh béi sy bam dinh trén mot bé mat 16p nén 4m,
siéu nhd, siéu moéng. Hé tro 16p nén 1a mot 16p ngudn
bao gom mot mo soi giup cung cap moi treong cho
st tAng trudng ctia té bao. Hai 10p mang c6 hiéu qua
tach vi tdo khoi phan 16n moi truong phat trién cta
chung [11, 12]. Tuy nhién, cac nghién ctu vé si
dung hé thong mang kép dé nuoi sinh khéi tdo N.
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oculata tai Viet Nam chua duoc ap dung. Do do, viec
phat trién duoc hé thong quang sinh dang mang kép
nudi tdo phu hop voi diéu kién Viet Nam, véi gia
thanh ré, dé van hanh va dat nang sudt cao 1a rat can
thiét.

Muc dich ctia nghién ctu nay, nham thiét ké
duoc he thong quang sinh mang kép TL-PBR nuoi vi
tao voi vat lieu dé kiém, gia thanh thap phu hop voi
diéu kién & san xuat trong nuodc, dong thoi xac dinh
duoc 16p nénctia budng (chamber) nuéi tdo va chiing
tdo N. oculata phu hop cho niang suit sinh khéi tdo
cao nhat. Két qua ctia nghién ctu sé 1a co s& dé lua
chon va phat trién hé théng quang sinh mang kép
TL-PBR nuéi tdo V. oculata dat nang suat cao dé tmg
dung vao thuc tién san xuat.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Tao N. oculata chtra cac hoat chat sinh hoc, axit
béo PUFA va c6 nhiéu tiém ning tng dung trong san
xuat giong thiay san, thuc phidm chtc ning va my
pham. Cac chiing tdo N. oculata VNPT, N. oculata
NIES thu thap, thuan hoa, lwu giit va duoc cung cip
boi Phong Nghién cttu Cong nghé Sinh hoc bién,
Vién Nghién ctru Hai san. Moi truong nudi cdy duoc
st dung moéi truong £/2 [4].

Vat liéu thiét ké hé thong quang sinh mang kép:
tdm nhua trong suét mica acrylic 3-5 mm ding thiét
ké budng (chamber) nudi tdo. TAm soi bong thiy
tinh khong dét, mang cellulose (gidy kraft). Hé thong
ong dan dich moéi truong, dau nhé giot (drifts), may
bom cap tuan hoan (HP 2000, 1,2 1/ph). Binh PET
chtta dung dich méi truong nudéi tuan hoan (@ 250-
300mm). Heé théng khung thép 16 da ning (4 mm x 4
mm, 3 mm x 5 mm) son tinh dién. Keo gin chuyén
dung, silicon, epoxy, cyanoacrylate (keo bén nhiét).
Heé thong cap khi bao gém 6ng dan, day, van khi, qua
sti, binh loc khi, may nén khi (ACO-318, 701/ph,
35W). Cac thiét bi khac bao gém 6ng falcon, pipet,
may do da thong s6 moi truong (nhiét do, pH), may
do cuong do anh sang photon ké, kinh hién vi Nikon,
budng dém hong cau Neubauer (Ptic) va may ly tAm
Brrc).

2.2. Phuong phap nghién ctru

2.2.1. Thiét k€ va xdy dung hé thong quang sinh
mang kép (TL-PBR)

Phuong phap thiét ké va xay dung hé thong
quang sinh mang kép dua trén mot s6 nghién ctu
trudce day [2, 5, 11, 12].

Can ctt vao téng quan cac tai liéu vé mot s6 mo
hinh quang sinh mang do6i nuéi tao [8, 11, 12] va qua
khao sat thuc té, da Iva chon tdAm nhua trong sudt
acrylic 3-5 mm dung thiét ké budng (chamber) nudi
voi nhimg wu diém stt dung cho nuéi tdo nhw sau: co
kha nang dan truyén anh sang cao (> 95% anh sang
truyén qua) giup tdo phat trién nhanh; d¢ cing t6t c6
thé chiu luc ctia mang, do bén cao, dé gin bing cac
keo chiu nhiét, dé thao tac va di chuyén. Cac vat liéu
dé lam 16p nguon, 16p nén (mang gan tdo) can phai
bén, ré tién, phé bién rong rai tai Viet Nam va khong
doc hai; vat liéu c6 thé nang cao niang suit mang sinh
hoc sé duoc vu tién. Soi bong thiy tinh va mang gidy
duoc stt dung 1am 16p ngudn va 16p chét nén tuong
tng trong thiét ké hé thong mang kép sinh hoc.

Déi v6i hé théng quang sinh mang kép sinh hoc
cua nghién ctu nay, su phu hop cia vat lieu va do
nghiéng ctia budng nudi rit quan trong dé nang cao
nang suat thu sinh khéi tdo [2, 10, 12]. Do vay, hé
thong duoc thiét ké voi goc nghiéng phu hop 20°
theo vat liéu 16p nguén, 16p nén va kha nang thim
nho giot tuan hoan pht hop cho nuéi tdo N. oculata
dat sinh khéi cao.

Dé tao khung do cho mo hinh thiét bi, qua téng
quan va khdo sat thuc té nghién cttu da chon vat liéu
thép khong gi duogc son tinh dién (thép V=3 x5
mm). Thiét ké va lap dat khung kich thuoc (KT = 0,6
m x 1,2 m x 2,4 m) dam bao chac chan va nang do
duoc cac hé thong anh sang, budng nudi vi tdo va hé
théng may bom, suc khi va binh chita moi truong
dinh duong [2].

2.2.2. Anh huéng céc Iop nén cia hé thong mang
kép dén sinh trirong, sinh khoi tio N. oculata

Dua trén co s& tdng quan céc tai lieu vé cac mo
hinh quang sinh mang kép, da lya chon 16p nén bang
vat liéu gidy kraft dé thiét ké va thir nghiém danh gia
kha nang phu hop cho sinh trudng cta tao N. oculata
[2, 8, 12]. Thi nghiém duoc tién hanh nuéi tio bang
hé théng quang sinh mang kép quy moé 1,2 m?, voi
cac 16p nén mang gidy kraft khac nhau 80, 120, 160
va 200 gm?(gsm). Bo tri cac thi nghiém trén cac
chamber, tdo duoc co dinh & cac 6 16p nén gidy kraft
c6 dién tich 0,0064 m?.

2.2.3 Thir nghiém lira chon chiing tdo N. oculata
nuoi trén hé thong mang kép

Thi nghiém duoc tién hanh nuoi danh gia cac
chiing tdo N. oculata trén he thong quang sinh mang
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kép quy mo 1,2 m? voi 02 ching tdo N. oculata
VNPT va N. oculata NIES. B6 tri cac thi nghiém trén
cac chamber, tdo duoc co dinh & cac 6 16p nén gidy
kraft duoc lua chon phu hop tir thi nghiém anh
huéng 16p nén, méi 6 thi nghiém cé dién tich 0,0064

m>

biéu kién nuoi tdo & cac thi nghiém [8, 11]: nudc
bién co d6 min 2830% duoc loc qua bé, xir ly
chlorine 30 ppm, sau d6 loc bang tdi loc c6 kich
thuoc (2-5 pm) va khtr trung bang den cuc tim, duy
tri pH tit 7,5-8,0. Cuong do chi€u sang 250-300 pmol
photonm?s?, nhiét d¢ thi nghiém dao dong khoang
25-26°C. Thu mau tao tir cac 6 vao trong thoi gian 12
ngay nudi dé xac dinh sinh khéi va sinh truéng ctia
tao. Cac thi nghiém duoc bo tri hoan toan ngau nhién
va lap lai 3 lan.

2.3. Thu va xac dinh sinh khéi khé vi tio

Tao duoc thu mau va xac dinh sinh khéi kho vao
ngay thit 4,8 va 12 sau khi c¢6 dinh nuéi. Can khoi
luong mau 16p nén ban dau (M,), can khéi luong
mau 16p nén va sinh khéi tdo nudi theo thir tu cac
ngay thu & trén. Mau tdo duoc siy & 105°C, trong 2
gio, lam ngudi trong binh hut 4m va can. Lap lai quy
trinh sdy dén khi khoi luong khong ddi, duoc téng
khoi lwong 16p nén va sinh khéi tdo kho (M,). Sinh
khoi kho vi tdo trén méi dién tich (m?) nuéi duoc tinh
theo cong thirc: m (g m?) = (M, - M,) m?[2, 8].

Xac dinh toc do tang trudng sinh khéi kho theo
ngay (g m?ngay?): My = (M, - M) /t, trong d6 M,
sinh khéi tdo sau thoi gian t ngay nuoi va M;: sinh
khéi tio co dinh nuoéi ban dau.

2.4. Phan tich s6 lieu

HE THONG THIET BI NUOI
TAO MANG KEP

GHI CHU
Gian dén cung cap anh sang

- On O trurdrng

1

2

3 - Budng nudi

4 - Vi tri thu hé

5 - Ong thu héi dich i trudng
L=

7

a8

o9

- Ong cap dian dich moi trvdng

10 - Binh

ra Mo trrdng
11- Gia d& binh chira, may bom
12- Khung thép d& hé thdng

S6 lieu thi nghiém duoc luu & dang file Microsof
Excel va xtt Iy bang phan mém SPSS version 18.0. Su
sai khac gifta cac nghiém thic duoc phan tich bang
ANOVA mot nhan t6 véi mic y nghia thoéng ké o =
0,05 v6i phép kiém dinh T-test. Cac gia tri duoc trinh
bay & dang gia tri trung binh + d¢ lech chuin (SD)
ctia it nhat 3 1an lap lai nghiém thic.

3. KET QUA VA THAO LUAN
3.1. Hé thdng quang sinh dang mang kép

He thong nuoi tdo N. oculata mang kép 1,2 m?
(02 budng x 0,6 m? duoc thiét ké bao gom cac bod
phan, thiét bi chinh nhue budng nuéi tdo; hé thong
anh sang; hé thong may cip khi, hé théng bom cap
dinh duong; hé thong binh chira, thu héi dich moi
truong dinh duong f/2; hé thong khung thép son
tinh dién (0,6 m x 1,2 m x 2,4 m). Mdi budng c6 dinh
nuodi tdo mang kép (0,6 m x 1,0 m) duoc chia thanh
03 don vi dién tich nhé (0,6 m x 0,33 m) cau tao bdi
16p gia do acrylic trong suot do day 3-5mm (0,59 m x
0,32 m), 16p nguon soi bong thuy tinh khong dét
(0,59 m x 0,32 m), l6p nén mang gidy kraft (120-160
gsm: 0,59 m x 0,32 m) va 16p mang sinh hoc (khu vuc
nuoi sinh khai tio: 0,58 m x 0,31 m).

He thong anh sang gom cac bong dén LED anh
sang trang duoc thiét ké, lap dat noéi voi nhau tao
thanh gian dén (3540 thanh LED, 144 béng/thanh).
He thong may bom véi cong suat 0,2-0,5 1/ph duoc
thiét ké dam bao phan phéi moi truong tuan hoan cho
budng nudi vi tdo véi dién tich > 1 m? mang. Thiét bi
binh chita dich moéi truong dinh dudng nuoi tao: dung
tich 20-30 1 véi cac dau két noi dé phan phéi va thu hoi
dich moi truong. Ddng thoi két noi véi he thong may
cap khi va dé dao tron dich (Hinh 1).

Hinh 1. So d6 thiét ké hé théng quang sinh dang mang kép (TL-BPR) nudi tao N, oculata
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Nuéi tdo N. oculata bang hé théng quang sinh
dang mang kép (TL-BPR) c6 nhiéu loi thé vuot troi
so voi cac mo hinh truyén thong trude day (dang tui,
bé, dang ong...) vé tiét kiém nang luong, nuoc, nhan
luc va dien tich lap dat [3]. He thong quy mo thi
nghiém duoc lap dat va van hanh thanh cong co
nhiéu trién vong dé phat trién mé rong quy mo san
xuat cong nghiép véi chi phi, gia thanh ré va mang
lai hiéu qua kinh té [10].

3.2. Anh huéng ciia cac 16p chét nén dén sinh
trudng va sinh khéi tdo N. oculata nudi bing hé
théng quang sinh dang mang kép TL-BPR

Két qua nghién ctru vé anh hudng cta cac chat
16p nén (kraft) khac nhau (80, 120, 160, 200 gsm)
budng nudi tdo ctia hé théng quang sinh dang mang
kép duoc thé hién & hinh 2.

Tt hinh 2 cho thdy, tdo N. oculata nuéi trong hé
théng quang sinh dang mang kép véi cac loai 16p
chét nén khac nhau c6 kha nang sinh truéng khac
nhau, cu thé vao ngay nuéi thit 8 & méau 16p chét nén
160 gsm va 200 gsm cho sinh khéi tdo dat lan luot
1,003+0,015 gm? va 1,109+0,017 gm?. Nguoc lai, &
cac nghiém thitc véi mau 16p chat nén 80 gsm va 120
gsm cho sinh khéi tdo dat thap hon hai nghiém thic
ké trén, dat lan lwot 1a 0,718+0,031 gm? va
0,7970+0,022 gm™.

Sinh trudng cta tdo N. oculata tiép tuc gia ting
vao cac ngay tiép theo va dat 1an luot 1a 1,336+0,012
gm?, 1,319+0,006 gm? 1,074+0,041 gm? va
0,956+0,046 gm? tuong ung & cac nghiém thic lop
chét nén 160 gsm, 200 gsm, 120 gsm va 80 gsm. C6
st khac biét co y nghia thong ké giita nghiém thic
80 gsm, 120 gsm voéi hai nghiém thic con lai (p <
0,05). Gitra nghiém thirc 160 gsm va 200 gsm cho
téng sinh khoi kho khong co y nghia thong ké sau 12
ngay nudi (p > 0,05).
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Thot gian nuodi tao

Hinh 2. Sinh truéng ctia tdo N. oculata nudi véi cac
16p nén khac nhau

So sanh vé toc do tang trudng ngay cla tdo nudi
& cac nghiém thuic 80 gsm, 120 gsm, 160 gsm va 200
gsm cho thdy, t6c do ting trudng trung binh theo
ngay (8 ngay dau tién) cda tio dat sinh khoi kho cao
nhat 0,138 gm? ngay’ & nghiém thac 200 gsm, tiép
dén 0,125 gm? ngay! & nghiém thic 160 gsm. Cac
nghiém thitc con lai 80 gsm va 120 gsm cho toc do
ting truong thap hon, dat sinh khoi kho 0,089 va
0,099 gm? ngay! so voi cac nghiém thic ké trén
(Hinh 3).
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Cac 1op chat nén

Hinh 3. Téc d¢ ting trueéng ciia tho N. oculatavdi cac
16p nén kraft khac nhau

Két qua tir hinh 3 cho thiy, tdo N. oculata tiép
tuc tang truong khi nudi & cac 16p nén sau 12 ngay,
voi nghiém thitc 160 gsm va 200 gsm dat toc do tang
truong cao hon tuong tng 0,112 gm? ngay! va 0,109
gm? ngay?’, trong khing hiém thic 80 gsm dat 0,079
gm? ngay’ va nghiém thic 120 gsm dat 0,088 g m?
ngay’. Nhu vay, 10p chat nén gidy kraft loai 160 gsm
va 200 gsm phu hop cho nuoi tdo . oculata dat sinh
khoi cao véi toc do ting trudng tot trong hé thong
quang sinh mang kép ctia nghién cttu nay.

Cac két qua nghién ctu truoc day ciing st dung
céc 16p chat nén khac nhau dé danh gia hiéu qua khi
nudi tdo bang hé théng quang sinh mang sinh hoc
[2, 8]. Mbi loai 16p chat nén (gidy in, gidy loc, mang
xenluld, mang gidy kraft...) c6 4nh huong tich cuc
dén sy phat trién cta ting loai vi tdo khac nhau trong
sinh truéng va dé tao sinh khéi [8]. Viéc lwa chon cac
vat liéu cia nghién cttu nay ciing twong dong voi mot
s6 nghién ctru trudc day vé tieu chi phu hop véi diéu
kién thuc tién nuoi tdo, dé tim, dugc san xuat nhiéu
trén thi truong Viét Nam va gia thanh ré [2, 12].
Nghién ctru cia Naumann va cong su (2013) cho
thdy st dung gidy in 1am 16p nén c6 tac dung gitp tdo
thdm thau dich méi truong tir 1op nguodn va qua 16p
nén, tao mang bam cho tao phat trién tao sinh khoi
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khi nuoi tudn hoan lién tuc trén hé théng mang
kép[8]. Két qua ctia cac nghién cttu khac dé danh
gi4 so sanh nudi sinh khéi tdo trén hé thong mang
kép voi cac 16p chat nén gidy kraft va gidy loc
whatman, ciing cho thay mang kraft cho d¢ tham tét,
sinh khéi cao twong tr gidy whatman, bén va gia
thanh ré [11, 12]. Nhu vay, hé théng quang sinh
dang mang kép st dung vat liéu 16p nén gidy kraft
voi khoi luong 160 gsmva 200 gsm 1a lwa chon phu

m N.oculata VNPT & N.oculata NIES
1.8 4

2
—
(=)}

1.4
1.2 4

0.8
0.6 -
0.4
0.2

Sinh khéi tao kho (g.m2)

Ngay 8
Thoi gian nudi tao

Ngay 4 Ngay 12

hop @é c6 dinh nuoi tdo N. oculata dat toc do sinh
truong va nang sudt sinh khai cao.

3.3. Sinh truéng va sinh khéi cac ching tio M.
oculata VNPT va N. oculata NIES nuéi trén hé théng
quang sinh dang mang kép TL-BPR

Két qua nghién ctu thit nghiém nuéi cac chiing
tao V. oculata VNPT va N, oculata NIES dé danh gia
kha nang sinh trudng va tao sinh khéi c6 dinh nuoi
tréen hé thong mang kép TL-PBR. duoc thé hién &
hinh 4.

e N ocutlata VNPT = = N.oculata NIES

of)
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§ 0.15
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a o I/’__’h.

® - _
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Ngay 4 Ngay 8 Ngay 12

Thoi gian nuoi tao

Hinh 4. Sinh khéi va tdc d6 ting trudng ctia chiing tdo N. oculata VNPT va N. oculataNIES

Két qua tir hinh 4 cho thdy, cac chiing tdo khac
nhau c6 toc do sinh truéong va tao sinh khéi (tao
mang sinh hoc trén 16p nén) khac nhau khi c6 dinh
nuéi trén hé théng quang sinh mang kép TL-BPR.
Cac chang tdo N. oculata VNPT va N. oculata NIES
sinh trudng va phat trién, dat sinh khoi kho theo thi
tir 0,869+0,023 gm? va 1,088+0,024 gm? vao ngay thix
4. Téo tiép tuc phat trién dat sinh khdéi 1,286+0,039
gm? va 1,583+0,047 gm? tuwong ung v6i ching tao .
oculata VNPT va N. oculata NIES vao ngay tha 8.
Cac chung tao N. oculata NIES va N. oculata VNPT
nudi trén hé thong quang sinh mang kép TL-PBR
sinh trudng dat sinh khdi cao twong tmg 1,725+0,033
gm?va 1,575+0,012 gm? (p< 0,05) sau 12 ngay nuoi.

Vé toc do ting trudng, twong tu nhu sinh khoi
tao dat duoc khi nudi trén hé thong quang sinh mang
kép TL-PBR, chtung tdo N. oculata NIES c6 toc do
tang truéng cao hon so v6i chung tdao N. oculata
VNPT sau 12 ngay nuéi. Toc do tang truéng cao nhat
dat duoc 0,1287 gm? ngay! va 0,0826 g m? ngay
twong tng voi ching tdo N. oculata NIES va N.
oculata VNPT sau 8 ngay nudi. Sinh trudng cta cac
ching tdo c¢6 xu huéng gidm dan va dat toc do sinh
truéng trung binh 0,1190 gm? ngay! déi véi tdo N.

oculata NIES va 0,0791 gm? ngay® déi véi ching N.
oculata VNPT sau 12 ngay nudi.

Két qua nghién ctu cho thay, viéc nuéi thi
nghiém cac ching tdo N. oculata tréen hé thong
quang sinh mang kép nham danh gia duoc su phu
hop ctia chiing tao thong qua sinh trudng, phat trién
va tao mang sinh hoc (sinh khéi), qua dé lea chon
duoc chiing tao tot nhat lam nguyén liéu giong nudi
thu sinh khdi tdo. Trong nghién cttu nay, chung tao
N. oculata NIES c6 toc do ting truong va dat sinh
khéi cao hon so véi ching N. oculata VNPT. Nhiéu
nghién ctu da thtr nghiém nuéi cac ching tao khac
nhau trén hé théng mang kép nhim tim ra loai,
chiing tao phu hop phat trién nuoi trén mang kép dé
lira chon ching lam nguyén liéu giong dau vao cho
san xudt sinh khéi phuc vu nuéi tréng thay san, xi ly
nudc thai va nhiéu muc dich san xuat khac nhau [2,
8, 9, 12]. Két qua tmg dung hé théng quang sinh
mang kép co dinh nuéi tho Nannochlropsis sp. cho
thay, tdo sinh trudéng va tao sinh khéi t6t, san phdm
dé thu hoach, khong phai qua cong doan két lang va
c6 do 4m 72-84% [8]. Nhu vay, nghién ctru nay va mot
s6 nghién ctru trude day cho két qua twong dong vé
st dung tdo Nannochlropsis nuo6i trén hé thong
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quang sinh mang kép, tio sinh truéng tot va phu
hop, c6 nhiéu trién vong dé mé rong san xuat.
4. KET LUAN

Heé théng quang sinh dang mang kép da duoc
thiét ké va lap dat thanh cong véi cac vu diém chi phi
dau tu thap, dé van hanh, phu hop dé nuéi tdo N.
oculata cho sinh khoi va toc do tang trudng cao va 6n
dinh. Trong do, loai mang vat liéu gidy kraft 160 gsm
va 200 gsm pht hop st dung lam 16p nén budng nuoi
ctia hé thong quang sinh mang kép TL-PBR, cho t6c
do tang trudng va sinh khoi tdo N. oculata dat cao
nhat. Khi nuéi cac ching tdo V. oculata khac nhau
tren hé thong TL-PBR da thiét ké, chiing tdo V.
oculata NIES c6 toc do ting trudng va dat sinh khoi
cao nhat. Viéc tmg dung thanh cong hé thong quang
sinh mang kép nudi tdo, mé ra tiém ning phat trién
cong nghé méi san xudt sinh khéi tdo . oculata tai
Viét Nam.

L0 CAM ON

Cong trinh dwoc s hé tro kinh phi cia dé tai
“Nghién cuu cong nghé nudi sinh khoi vi tdo
Nannochloropsis oculata bing mang kép sinh hoc”
ctia Bo Nong nghiép va Phat trién nong thon, ma so
01/2020/DTTN-KHCN.
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MASS CULTIVATION OF MICROALGAE (Nannochloropsis oculata) IN TWIN - LAYER
PHOTOBIOREACTOR SYSTEM

Bui Trong Tam, Nguyen Thi Tuyet Mai, Nguyen Huu Hoang,
Nguyen Thi Kim Dung, Nguyen Van Nguyen
Summary

In this study, twin - layer photobioreactor system was constructed for marine microalgae cultivation using
the materials such as steel frame, acrylic glass, kraft paper and glass fiber nonwoven for algae attachment
that needs to be durable, inexpensive, widely available, and non-toxic, material which can enhance biofilm
yield should be preferred. However, cultivating microalgal biofilms requires the development of a
purposefully designed cultivation system, especially due to interactions between cells and surface,
persistent gradients in the biomass and the effects of flow, which play a critical role for biofilm productivity.
Small-scale (1.2 m? twin-layer photobioreactor systems arranged at an angle of 20° were successfully
designed, assembled, and operated. Studies were conducted effect of four subtrates layers (80, 120, 160, 200
gsm) ofchamber on biomassefficiency of V. oculata. In addition the most suitables train of V. oculata VNPT
and M. oculata NIES were tested to assess system stability on the growth rate and biomass. Mass cultivation
of V. oculata with f/2 medium was used as nutrient supply, continuously aeration, salinity was maintained at
28-30%0 and pH 7.5-8.0 was successfully controlled. In twin-layer photobioreactor system with the most
appropriate subtrates layersof 160 gsm and 200 gsm, growth rates in grams dry weight per square meter
growth area were determinedto be 0.112 and 0.109 g m? d” respectively, after 12 days of cultivation. The
most suitable strain of microalgae was N. oculata NIES, withthe average final dry biomass yield of N.
oculata NIES was 1.725+0.033 gm?. Twin-layer photobioreactor system provides remarkable advantages
compared with traditional suspended cultivation, such as in term of water, energy, and cultivation
timesaving.

Keywords: Biomass, Nannochloropsisoculata, subtrates layers, twin-layer system.
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