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LEN QUA TRINH SINH TRUONG CUA TAO Thalassiosira pseudonana
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EFFECTS OF DIFFERENT COLORS
ON THE GROWTH OF THE ALGAE Thalassiosira pseudonana

Pham Kim Long', Pham Van Day?, Duong Hoang Oanh?*

Tém tat — Nghién citu xdc dinh dnh hudng cdc
loai mau sdc dnh sdng khdc nhau lén qud trinh
sinh trudng cua tdo Thalassiosira pseudonana.
Thi nghiém co ba nghiém thitc nudi tdo J ba loai
dnh sdng: trdang, xanh dwong va dé, méi nghiém
thite duoc ldp lai ba lan. Nghiém thiic 1: nudi tdo
bdng nguon dnh sdng trding; nghiém thiic 2: nudi
tdo bang nguon dnh sdng xanh dwong (dén LED)
va nghiém thiic 3: nuéi tdo bang nguon dnh sdng
do (den LED). Tdo & cdc nghiém thiic duoc nudi
trong thing nhua trdng trong sudt cé thé'tich 10
lit ddt ¢ nhiét do phong, cuong do dnh sdng J
3.000 Lux. Nudi tdo c6 do mdn 30%,,, sit dung
moi truong Walne va mdt do tdo ban ddau 1 x 10°
th/mL. Két qud cho thdy sinh khoi tdo & nghiém
thifc nuéi tir nguon dnh sdang xanh dwong dat két
qud tot nhdt & ngay thit 7 véi mdt do téi da la
30,74+0,7 x 10° th/mL, khdc biét co ¥y nghia (p
< 0,05) so vdi nguén dnh sdng trding (29,5+0,5
x 10° tb/mL) va dnh sdng dé (21,64+0,1 x 10°
th/mL). Nghién citu dé xudt cé thé ding dnh sdng
xanh dwong tir den LED dé'thay thé cho dnh sdng
trdng (truyén thong).

Tir khéa: dnh sdng dé, dnh sdng trdng, dnh
sdang xanh duong, Thalassiosira pseudonana.

Abstract — This research aims to determine the
effects of different light colors on the growth of
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Thalassiosira pseudonana algae. The experiment
had three treatments for growing algae under
three types of light: white, blue, and red. Each
treatment was repeated three times. Treatment 1
involves growing algae under white light; Treat-
ment 2 uses blue light (LED); and Treatment 3
utilizes red light (LED). Algae in the treatments
are raised in transparent white plastic containers
with a volume of 10 liters placed at room tem-
perature, with the light intensity at 3,000 Lux.
Algae were cultured with 30%,, salinity, using
Walne composition and an algal concentration
of 1 x 10° cells/mL. The result showed that algal
biomass in the treatment grown from the blue
light source achieved the best result on day 7,
with a maximum density of 30.7+0.7 x 10° cell-
s/mL. The difference was significant (p < 0.05)
compared to the white light source (29.5+0.5 x
103 cells/mL) and the red light source (21.6+0.1
x 10° cells/mL). The study suggests that blue light
from LED lights can replace traditional white
light.

Keywords: blue light, red light, Thalassiosira
pseudonana, white light.

I. PAT VAN BE

Thalassiosira pseudonana cé kich thudc 4-
5 um, 1 thic in cta Au tring zoea, mysis,
postlarve 1 - postlarve 12 [1]. Trong céc loai thiic
in bd sung cho d6i tugng thuy san, 7. pseudonana
12 ngudn thiic dn tu nhién cho 4u tring tom va cic
loai nhuyén thé. Chiing dugc wa thich hon cac loai
dang st dung phd bién hién nay tai cic trai gidng
nhu Chaetoceros, Tetraselmis, Nanochloropsis,
Isochrysis nhd kich thudc 16n hon, phu hgp véi



Pham Kim Long, Pham Vin Day, Duong Hoang Oanh

cd miéng Au trung cta cic dbi tugng nay gidp
Au trung phat trién tot. T. pseudonana gidu dinh
dudng giip 4u trung chuyén giai doan nhanh,
thich hop nhit cho giai doan 4u triing zoea, tio
quyét dinh dén sinh trudng, ti 1& sdng va chat
lugng gidng [2]. Dinh dudng cta 7. pseudonana
cao, dic biét la DHA va EPA dat 7,2 mg/ml [3].
Ham lugng lipit ctia tao tu 20,60-24,67% sinh
khdi kho (SKK), trong d6 SFAs chiém 36,72% so
v6i TFA (total fatty acid), MUFAs chiém 44,67%
so v6i TFA, PUFAs 1a 12,85% so véi TFA, EPA
c6 ti 1& thip nhit 2,15% so véi TFA [4]. Ham
lugng protein cua tao dao dong 18-30% SKK,
carbohydrate 17-26% SKK [5].

Téao T. pseudonana la loai sinh truéng nhanh,
thich ting t6t véi viéc thay ddi ctia nhiét do, do
min, dnh sdng va pH [6]. Trong nudi sinh khdi
téo T. pseudonana, néu cic yéu td vé dinh dudng,
dd man, nhiét d6 va pH Iudon dugc quan tam
thi anh sang cling dudc coi trong trong viéc tac
dong dén su phat trién cua tdo T. pseudonana.
Anh sing (AS) tic dong manh dén ting trudng
va dinh dudng protein, lipid, sic t& [5]. Theo
Brown et al. [6], cubng d0 4nh sdng (CDAS)
anh hudéng 16n dén kha ning quang hop cia
vi tdo vi vdy ham lugng carbohydrate, cac axit
béo cliia T. pseudonana trong qua trinh nudi sinh
khbi ciing thay ddi khi nudi tio & mat do cao.
Harrison et al. [7] khang dinh AS xanh gitp ting
ham lugng protein, dnh sdng d6 ting ham lugng
carbohydrate clia vi tdo. Tran Thi Lé& Trang [8]
cho ring, vi tdo T. pseudonana chiu tic dong
manh bdi CPAS va chu ki chiéu sing, tio dat
mat do cao nhit § cudng d6 3000 Lux. Bén canh
d6, Rendon et al. [9] nghién ctiu bdn loai 4anh
sang khac nhau (tréng, xanh lam, d, d6 xanh)
dén sinh khéi tdo da nhan dinh riang 4nh sing c6
budc song khac nhau c¢6 anh hudng khac nhau
dén sinh truéng ctia tdo. Do d6, viéc lua chon
nguodn anh sang thich hop dé€ tdo phat trién vé
s6 lugng va nang cao chit lugng 1 nhu cau thiét
thuc trong qua trinh nudi tdo, mang y nghia to 16n
vé kinh té phuc vu cho cdc trai san xuét giéng tom
1a rt can thiét. Vi vy, ndi dung nghién ctfu anh
huéng ctia mau sac khac nhau 1én qua trinh sinh
trudng cda tao T. pseudonana duge thuc hién.
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II. TONG QUAN NGHIEN CUU

T. pseudonana la tao khué, mot loai thic an
chti yéu cho Zoea va Mysis. Tio nay cung cip
cdc dudng chét thiét yéu cho 4u tring thuy hai
san, dic biét 1a chifa rat nhiéu acid béo cao phan
t khong no da ndi doi véi ham luong EPA va
DHA dat 7,2 mg/ml [2]. T. pseudonana c6 kich
thu6e siéu vi viia ¢d miéng copepoda, 4u triing
nhuyén thé va 4u triing tom giébng. Tio gbp phan
lam ting trudng va ti 1& sdng cla cic ddi tugng
thuy san [10].

T. pseudonana chiu ngudng d6 min cao tét hon
so v6i do min thip. Tuy nhién, do min t6i han
nam trong khoang 15-35%,, t&i uu 1a 22-28%,
[11]. Theo Baek et al. [12], mdi truGng nudi co
dd man 30%, la thich hgp cho T. pseudonana
sinh trudng va phét trién. Méi trudng Guillard
F2 va méi truéng Walne 1a hai méi truong dinh
dudng bS sung cho tdo nudi dang ducc st dung
rong rii trén thé gidi va phi hop cho hau hét cic
loai vi tdo nudi hién nay [13, 14].

Mat do t& bao tdo ban dau 12 mot trong nhiing
yéu t6 c6 lién quan mat thiét dén sinh trudng,
mét do cuc dai va thdi gian dat pha can bang clia
quan thé tdo T. pseudonana v6i xu huéng chung
12 mat d6 nudi cang cao thi kha nang sinh truéng
clia quan thé tdo cang nhanh, thdi gian dat pha
can bang cang sém va ngudc lai. T. pseudonana
nudi trong tui nylon 60 lit, ching c6 kha nang
sinh trudng va phat trién & mat do ban dau tu
1-2,5 x 10° tb/mL, gia ting mat do tir 1,5 x 10°
tb/mL dén 2,5 x 10° tb/mL thi sinh truéng ctia T,
pseudonana tang nhanh, mat do cuc dai dat 8,1
— 8,2 x 10° tb/mL, thoi gian dat pha cin bing
dién ra s6m & ngay nuoi thi 4 va 5 [15].

Tran Thi Lé Trang [8] cho ring 4nh sing c6
budc séng khac nhau dnh hudng dén sinh trudng
clia vi tdo T. pseudonana. O CPAS 1000-3000
Lux, tdo déu phat trién dugc. Tuy nhién, sinh khéi
va ham luong protein, lipid dat cao nhat & cudng
d6 3000 Lux va ham lugng protein, lipid rat thap
khi CDAS vugdt qua ngudng 4.000-5.000 lux.
Theo Palanisamy et al. [16], cudng d6 anh sang
xanh va chu ki quang khic nhau (16:8; 12:12,
8:16, 0:24 git chu ki t6i:sang) anh hudng dén su
phét trién cta tdo T. pseudonana. Khi nudi ciy
td0 & mat do ban dau 4 x 103 tb/mL, suc khi lién
tuc, su ting trudng (s6 luong té bao) va ndng do
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sinh khdi cta té bao ting gip ddi & cudng do anh
sang xanh 120 uE m- 2 s- 1 so v6i 200 uE m- 2
s- 1 Itic 8:16 gio trong chu ki 4nh sang tbi. Su gia
tdng cudng do mau xanh lam tir 40 [én 120 uE m-
2 s- 1 da lam ting kha ning tdng hop fucoxanthin
va lipid & T. pseudonana & chu ki sang tbi 8:16
gio. Két qua nghién ctiu nhan thiy rang luong anh
sang xanh va ti 1& chu ki quang t6i uu anh hudng
16 rang dén sy phét trién ctia T. pseudonana biang
cach tao ra 35,6% lipid va 1,18 mg/g fucoxanthin.
Mot nghién citu khac cta Brown et al. [6] cling
khing dinh tao T. pseudonana phat trién t6t &
CPAS 50-100 uE/m?/s khi thay ddi chu ki quang
sang:t6i 1a 12:12 gis. G 100 wE/m?/s, ham lugng
axit eicosapentaenoic cua tdo ting 1én 25% so
véi nuodi tao ¢ 50 uE/m?/s. Vi viy, CDAS anh
huéng dén cudng do quang hdp, sinh trudng va
ham lugng carbohydrate, cac axit béo cua vi tao
T. pseudonana, dic biét trong diéu kién nudi mat
do cao.

Guillard [13] cho ring chi nhiing loai vi tio
dudc st dung 1am thic &n mdi c6 thé thich nghi
v6i diéu kién chiéu sang lién tuc va khuéch tan,
nhung khong thich nghi v6i diéu kién 4nh sing
mit troi truc tiép. Theo Masojidek et al. [17],
sac t quang hdp ciia tdo silic chiém chi dao 1a
chlorophyll va carotene nén phan 16n hip thu 4nh
sang trong vung anh sang dé va xanh lam. Trong
khi d6, Kowallik [18] khi nghién cdu tiac dung
ctia 4nh sang xanh dbi v6i qua trinh chuyén héa
carbohydrate va protein két luan ring mau sic
anh siang 4nh hudng dén ting trudng cida tao.
Trong dd, anh sang xanh thudng lam tang ham
lugng protein, trong khi anh sang d6 lam tang
carbohydrate trong té bao.

Theo Wang et al. [19], viéc nudi sinh khoi vi
tdo Spirulina platensis dudi nim ngudn dén LED
(OSRAM, Biic): 4nh séng tring, anh sing dd, dnh
sang vang, anh sang xanh luc va anh sang lam
cho thy ring S. platensis dat dudc sinh khéi 16n
nhéit & dén LED mau do (ting trudng cao nhit
1a 0,40/ngay trong diéu kién 3000 pmol m?/s).
Pén LED mau xanh lam 12 thip nhét trong viéc
chuyén ddi photon thanh sinh khéi. St dung dén
LED d6 dat hiéu qua cao nhit dén canh tic quang
dudng chit. Kobayashi et al. [20] nghién cifu vé
vi tdo Haematococcus pluvialis nu6i trong moi
truong BG-11 trong 12 ngay dudi su chiéu xa
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clia anh sing plasma tring, 4nh sang LED xanh
lam va dnh siang LED dé. Két qua ham lugng
carotenoid cua H. pluvialis dugc nudi bdi anh
sang xanh dudc tong hop cao, ting nhanh hon
dnh sang d6 va 4nh sang plasma trang véi chu ki
24:0 L/D t& bao tdo phat trién, sin xuét lipid
va astaxanthin t6t nhit. Pén LED mau dd c6
muc tiéu thu ning luong thip nhit. Bén canh
do, theo Rendon et al. [9], viéc nghién ciiu bén
loai anh sang khac nhau (tra“ing, xanh lam, do,
dd xanh) khi dong thdi bd sung CO, dén sinh
khbi tdo Chlorella vulgaris cho thdy anh sdng c6
budc séng khac nhau c¢6 anh hudng khac nhau
dén sinh trudng cla tdo. San luong sinh khéi cao
nhét (1,59 g/L) dudc tim thiy khi nudi tdo dudc
cung cip 8,5% CO, va tiép xdc v6i dnh sing
tring, ké dén 1a 4nh sang xanh lam (1,53 g/L),
dnh sdng do xanh (1,27 g/L) va thip nhét 1a anh
sang d6 (0,45 g/L). Két luan cta nhiing nghién
citu trén da chi ra rang mdi loai 4nh sing khac
nhau, cudng dd anh sang khac nhau da tac dong
dén sinh trudng, sinh khoi va dinh dudng ctia cic
loai tio ciing khic nhau. Trong d6, phan 16n 4nh
sang xanh 1a loai anh sang kha phu hgp dudc st
dung dé€ nuoi dbi v6i nhiéu loai tio.
. PHUONG PHAP NGHIEN CUU

A. Thoi gian va dia diém

Nghién ctiu 4nh hudng clia mau sac khac nhau
1én qua trinh sinh truéng cua tdo T. pseudonana
dugc thyc hién tir thang 03 nim 2022 dén thang
06 nam 2022 tai Phong Thi nghi€ém Vi tao thudc
Khoa Nong nghiép — Thuy san, Truong Pai hoc
Tra Vinh.

B. Nguyén vt liéu

Tho gidng: T4o T. pseudonana c6 ngudn gbc tir
Vién Nghién cfu Nuoi trong Thuy san II, nude
nudi ¢6 do mén 30%,.

C. Bo tri thi nghiém
Nghién ctu dugc b tri khbi bang cic ngudn
dnh sang khéac nhau va lip lai ba lan.
NT1: Tao T. pseudonana mat d6 nudi 1 x 10°
tb/mL + 4nh sdng tring (dén huynh quang).
NT2: Tao T. pseudonana mat d6 nudi 1 x 10°
tb/mL + dnh sdng xanh duong (dén LED).
NT3: Tao T. pseudonana mat d6 nuoi 1 x 10°
tb/mL + anh sang do6 (deén LED).
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D. H¢ thong thi nghiém va qudn i

Thi nghiém thyc hién trong phong vi tdo, nhiét
do phong 26-30°C, CPAS 3000 Lux (bd tri hai
bong den dai 1,2 m dat bén hong cac binh nudi
tdo 15 cm), chiéu sang 24/24 git va suc khi lién
tuc 24/24 gis. Tao T. pseudonana nudi trong cac
thung nhua 10 L véi ngudn nude nudi c6 do min
30% da dudc xi 1i, mat do nudi cly ban dau 1
x 10° tb/mL, st dung mdi truong Walne [20].
Thi nghiém két thiic sau khi tdo gidm mat do hai
ngay lién tiép.

E. Xdc dinh mdt dé tdo
Bing phuong phap so mau quang phd.

F. Xdc dinh cdc chi tiéu moi truong nudc

pH: do vao luc 8 gio sang, st dung may SI
Analytics Lab 855.

Nhiét do: 2 1an/ngay, st dung nhiét ké.

Anh sing: do bang may quang phd EXTECH.

G. Xit li 56 liéu
Phan mém théng ké SPSS 22.0.

IV. KET QUA VA THAO LUAN
A. Yéu t6 méi truong

Yéu tb nhiét do cia cac nghiém thic

Nhiét d6 thi nghiém nudi tdo dao dong tu
28,8-29,9°C. NT1 nudi tio bang AS tring dao
dong tir 28,8-29,3°C, NT3 nudi tio bing AS do
twr 28,8-29,5°C. NT2 nuéi tdo b?mg AS xanh dao
dong tur 28,8-29,9°C (p < 0,05) véi hai nghiém
thiic (NT) con lai. Nhiét d6 gitta cac NT chénh
léch 12 do su khac nhau vé nhiét do ctia ngudn
anh sang st dung (Hinh 1). Theo Baek et al. [21],
nhiét do phat trién sinh khéi t6t nhat cta vi tdo
T. pseudonana 1a 20,0-30,0°C. Do do, nhiét do
& ba NT nghién cifu déu nam trong khoang thich
hop cho tdo T. pseudonana phat trién.

Yéu t6 pH cta cac nghiém thirc Gia tri pH
cdc ngay gitia cac NT chénh 1éch khong 16n, dao
dong 8,3-8,5 va khong c6 y nghia (p < 0,05)
(Hinh 2). Crawfurd et al. [22] két luan pH thich
hdp cho tao T. pseudonana trong khoang 8,1-9,1.
T ngay nudi thd hai, gia tri pH & cac NT tang
déu va dat cao nhét & ngay thit bay. Nguyén nhan
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la do mat do tdo phat trién tot, cudng do quang
hop ting nhanh, qud trinh hap thu khi carbonic
nhiéu, thay ddi nong d6 CO3 - HCO3 lam ting
pH [23]. Khi dat mat do tdi da tao bit diu tan,
tdo chét 1am ting luong carbon dioxide lam pH
giam dan. Tuy nhién, gid tri pH & ca ba NT dat
gia tri thich hgp cho sy phat trién cta vi tdo T.

pseudonana.
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Hinh 2: Su bién dong pH & cdc nghiém thic

Ghi chii: Cdc ki tw trén dau méi cot mang (a),

(b), (c) thi khdc biét co ¥ nghia (p < 0,05).

Mat do tao Mat do tao gia ting manh sau 24
gid & ba NT, lan lugt 1a 3,4+0,1 x 10° tb/mL,
3,8+0,2 x 10° tb/mL, 3,340,1 x 10° tb/mL tuong
ting véi NT 4nh sang trang, xanh duong va do
(Bang 1). Két qua nay khd tuong dong v6i nghién
cu ctia Tt Anh Thu va cong su [24], tdo nudi
& moi trudng Walne phat trién rat nhanh, sau 24
gid tdo dat mat do gip 4,6 1an so vdi ban dau.
Két qua cho thiy sau 24 gi tdo phat trién gip
3,4-3.,8 lan so vi ban dau.

Tu ngay nudi thd ba tré di, tdo sinh trudng
rat nhanh. Riéng NT 4nh sing dd, tdo dat mat
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dd cuc dai vao ngay nudi thi nam (21,640,1 x
10° tb/mL, gip hon 20 lin so v6i mat do ban
dau). Tuy nhién, mat do nay van thip hon NT
anh sang trang va xanh duong dat cing mat do
1a 23,3+0,3 x 10° tb/mL. Tut ngay nudi thd sau,
NT éanh sang xanh duong dat mat do cao hon NT
anh sang trang va ca hai NT déu dat mat do cuc
dai vao ngay nudi thit bdy, cu thé NT 4nh sing
xanh duong dat 30,740,7 x 10° tb/mL (ting gip
30,7 1an so v6i mat do ban dau), NT 4nh sdng
tring dat 29,5+0,5 x 10° tb/mL (ting gip 29,5
1an so v6i mat do ban du). Két qua nay phu hop
v6i nhéan dinh cda Chen et al. [25], trong qud trinh
sinh truéng dén khi thu hoach, vi tao trai qua ba
giai doan khac nhau (pha tdng trudng cham, pha
ham mii va pha ting trudng tuyén tinh) da phan
anh su thay ddi sinh khéi ctia chiing rt nhanh.
Trong pha ting trudng tuyén tinh, mot khi mat
do dat cuc dai, sinh khdi sé tich luy & mot tde
dd khong ddi cho dén khi tan lui.

Tao T. pseudonana c6 kha ning hip thu AS dd
do chiia sic to quang hgp chlorophyll-a. Vi vy,
G NT st dung AS d9, tdo nhanh chong dat mat
dd cao 6 ngay tht ndm va nhanh chéng tan lui
& nhitng ngay nuoi tiép theo. Hai NT 4nh sing
tring va xanh duong tio dat mat do cuc dai &
ngay nudi thtt bay, NT st dung AS xanh duong
¢6 mat do cao nhat (30,740,7 x 10° tb/mL), khéc
biét c6 y nghia so véi AS trang (29,5+0,5 x 10°
tb/mL) va AS d6 (18,240,1 x 10° tb/mL) vao
ngay thi bay (p < 0,05). Theo Niizawa et al. [26],
vi tho c6 téc do hip thu AS xanh lam cao hon
AS d6 nhung biic xa AS d6 tao ra hiéu qua niang
lugng cao hon so v6i AS xanh lam. Masojidek et
al. [14] cho ring, tao silic c6 sic tb quang hop
chinh 1a chlorophyll va carotene hip thu AS xanh
lam nén 4nh sang & cic ving sac anh sang con lai
(xanh 14, vang, cam) tio hip thu kém. Diéu nay
phtt hop véi két qua nghién ctiu & NT st dung
AS xanh dudng c6 mat dé cao hon so v6i NT su
dung AS tring va do.

Theo Phan Van Xuén [10], tdo Thalassiosira
sp. 6 nhitng ngay dau ctia thi nghiém khi mat do
nudi cly ban dau cao tdo ting sinh khoi hon so
v6i cac NT c6 mat do nudi cly ban dau thap. Dén
ngay thd chin, NT c6 mat do ban dau (1 x 10
tb/mL 13,83+0,224 x 10° tb/mL) dat mat do cao
nhét so v6i bén NT (1 x 104tb/mL: 8,414+0,341
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x 10° tb/mL; 5 x 104tb/mL: 10,0440,266 x
10° tb/mL; 1,5 x 10° tb/mL: 10,35+0,244 x
10° tb/mL; 2,0 x 10° tb/mL: 9,740,288 x 10°
tb/mL). Mat d6 trén thip hon nhiéu so nghién
cliu bang ba loai AS trong thi nghiém (mat do
bd tri ban dau la 1 x 10° tb/mL). Diéu nay két
luan, nghién ctiu & ba NT 4nh sang trang, xanh
duong va dé v6i CDAS 3000 Lux lam gia tang
vé mat do cia vi tdo T. pseudonana. Pic biét,
nudi tdo bang ngudn AS xanh duong dat mat do
cao hon hai NT con lai (p < 0,05).

Bang 1: Mau sic 4nh sang khic nhau lén
mit do cla tdo T. pseudonana (10° tb/mL)

Ngay AS Tring  AS Xanh dwong AS Do
1 1,0+0.02 1.0+0.0= 1.0£0.0=
2 3.4+0 12 3.8+02b 3,320.1=2
3 9,40 4% 0830 4= 8,103
4 19,3203 19.5+0.5% 15.4202=
5 23,3030 233030 21,6+0,12
6 25,9+0,1% 29.1+0,5¢ 19.1=0.6=
7 29,5+0,5b 30,7+0,7¢ 18.2=0.1=
8 27 440 3¢ 22,7030 14,8+03=
9 22.5+0.1= 19.3+0.3% 13.8=0.3=

Ghi chu: Cdc ki ty trong cung mdt hang (a),
(b), (c) thi khdc biét co y nghia (p < 0,05).

V. KET LUAN

Nhiét d6 ctia ba NT nghién ciu dao dong
28,8-29,9°C, déu nam trong khoang thich hop
cho vi tdo T. pseudonana phit trién.

pH cua ba NT nghién ciu dao dong 8,3-8,5
déu nim trong khoang thich hdp cho vi tio T.
pseudonana phat trién.

Anh sang xanh duong cho két qua t6t nhit dén
sinh trudng va phat trién ctia tdo. T. pseudonana
sau by ngay nudi dat mat do t6i da 1a 30,7+0,7
x 10° tb/mL. Do d6, anh sdng xanh duong tit dén
LED c6 thé thay thé cho 4nh sing tring truyén
théng trong nuoi tdo 7. pseudonana véi mat do
nuoi cly ban dau 1a 1 x 10° tb/mL.
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