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TOM TAT
Nghién cieu duwoe thwe hién nham tim hiéu moi twong tac giita cuong do chiéu sang va chu ki quang
lén sinh trieong quan thé va thanh phan sinh héa tdo silic bién, Thalassiosira weissflogii. Trong nghién citu
nay, T weissflogii dwoc nudi cdy trong 9 nghiém thirc la ma tran t6 hop cia 3 mire cuong do dnh sang khdc
nhau la 75, 100, va 125 umol/m/s (uE/m?/s) va ba ché do chiéu sang (chu ky quang) la 12 gio sdng: 12 gio t6i
(12hL:12hD), 16 gic sang: 8 gio toi (16hL:8hD), va 24 gio: chiéu sang lién tuc (24hL:0hD). Cdc théng s6 sinh
truecng quan thé (mdt do cuc dai, toc ¢ sinh trieong quan thé & pha logarithm) va thanh phan sinh héa vi tao
duoe thu thip. Két qua nghién ciru da chi ra rang cwong do chiéu sang va chu ki quang twong tdc chdt ché va
danh hwéng ro rét 1én sinh truong quan thé T. weissflogii. Cuong do chiéu sang va chu ki quang ¢ mire trung
binh (100-125 uE/m2/s va 18hL:6hD) dem lai hiéu qud nuéi cdy T. weissflogii. Piéu kién chiéu sing cao lam
gia tang qud trinh tich lity SFAs va MUFAs, ciing nhw lam giam ham lwong EPA, DHA trong mét s6 truong
hop cu thé.
Tir khéa: Anh sing, sinh truéng quan thé, thanh phan sinh héa, vi tdo
ABSTRACT

The study was conducted to investigate the interactive effects between light intensity and photoperiod
on the growth of populations and biochemical composition of marine diatom, Thalassiosira weissflogii. In
this research, T. weissflogii was cultured in 9 experimental conditions, representing a full factorial design of 3
light intensities at three different levels of 75, 100, and 125 umol/m/s (uE/m2/s) and three photoperiods of 12
hours light: 12 hours dark (12hL:12hD), 16 hours light: 8 hours dark (16hL:8hD), and continuous light for
24 hours (24hL:0hD). Population growth parameters (maximum cell density, exponential growth rate) and the
biochemical composition of microalgal were collected. The study results revealed a strong interaction between
light intensity and photoperiod, significantly regulating the growth of T. weissflogii population. The average
light intensities and photoperiod (100-125 uE/m2/s and 18hL:6hD) resulted a high productivity in the culture
of T. weissflogii. The high light intensities and photoperiods resulted the increasing accumulation of SFAs and
MUFAs, as well as decreased the levels of EPA and DHA in specific cases.

Keywords: Light, population growth, biochemical composition, microalgal

L. LOI MO AU

Vi tao ndm giit nhung vai tro dac blet quan
trong, khoéng thay thé trong san xuit gidng cac
dbi twong nudi trong thuy san. Vi dac diém
gid tri dinh dudng té bao rat cao, vi tao dugc
mg dung 1am ngudn thic an tryc tiép va gian

tlep trong san Xuét glong tom he cling nhu
nhiéu dbi tuong ca bién, than mém khac. Két
qua nghién ctru di chi ra rng, vi tao chtra ham
lugng protein cao khoang 30-40%, lipid 10-
20% va carbohydrate chiém khoang 5-15%
trong lugng kho té bao (dw). Bac biét, cac acid
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béo khong no da ndi d6i mach dai (long-chain
PUFA) nhu docosahexaenoic acid (DHA),
eicosapentaenoic acid (EPA) arachidonic acid
(ARA) amino acid thiét yéu, vitamin va céc
chat b6 dudng khac dugc tim thy trong hiu
hét cac loai vi tao vi mot ham luong cao. Bén
canh do, kich thudc té bao vi tao nho bé tir
vai cho tdi vai chuc micrometer phu hop voi
¢& miéng ciing nhu tap tinh 4n loc cua cac du
trung dong vat thuy san, dic biét 1a au tring
tom [2, 8, 7, 13, 15, 20, 9]. Trong san xuét
gidng tom va dong vat than mém, téo silic duoc
g dung mot cach phd bién nhét boi cu tao
16p vo té bao tir silicate d& dang cho 4u tring
tiéu hoa va hap thu [1].

Trén thé gidi va ¢ Viét Nam, nghién ctru t6i
uu héa cac diéu kién nudi cdy dé nang cao ning
suat va gia tri dinh dudng vi tao 1a hudng di
nhan duoc nhidu sy quan tdm ctia cic nha khoa
hoc. Ciing gidng nhu hau hét cac sinh vat san
xuat khac, sinh truong va thanh phan sinh hoa
ndi bao cua vi tdo phu thudc vao nhiéu yéu tb
moi truong sdng, ddc biét 1 anh sang [5, 2, 1].
Anh sang 1a mét trong ba ngudn ning luong
dau vao chinh cho qué trinh quang hop cua vi
tao. Vi tao can anh sang cho giai doan quang
hoa dé tao ra (ATP) Adenosine triphosphate,
(NADPH) Nicotinamide adenine dinucleotide
phosphate-oxidase va ciing can bong tdi cho
giai doan sinh hoa tong hop cac phan tir can
thiét cho sy phat trién. Mdi loai vi tao khac
nhau ¢ cac thanh phan khac nhau vé sic t6
quang hop. Piéu d6 dan tdi sy khac nhau vé do
rong quang pho c6 thé dugc sir dung trong qué
trinh quang hop ¢ vi tdo. Hay noi cach khac,
anh hudng ctia anh sang 1én sinh trudng, phat
trién va thanh phan sinh héa té bao vi tao duéi
ba goc do 1a cuong do anh sang, quang phd
mau, va chu ki quang [6, 10, 14].

Nhiéu nghién ciru da chi ra rang cuong do
anh sang anh huong mot cach truc tiép va la
yéu t quyét dinh dén hiéu suét qua trinh quang
hop, két qua 1a sinh truong/sinh khdi quan thé
vi tdo. Ludn ton tai mot khoang cuong do anh
sang ma & do6, hiéu suat quang hop cua vi tao
dat dén trang thai cuc dai. Khoang cudng do
anh sang nay phu thudc vao nhiéu yéu té nhu
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chung/loai vi tdo, céc diéu kién moi truong
séng nhu nhi¢t 4o, CO,, mudi dinh dudng...
Bén canh d6, qua trinh thich nghi cua vi tao
trong ting diéu kién moi truong sdng cu thé
vé cuong d6 anh sang din dén nhiing thay doi
trong mot sO phan tmg sinh 1y n6i béo sinh
tong hop protein, lipid thay doi vé sic t6 dua
dén nhitng thay ddi vé thanh phan sinh héa té
bao.

Bén canh cuong d6 chiéu sang thi chu ki
quang ciing c¢6 nhimg anh huong rit 16n t6i
sinh truéng quan thé va thanh phan sinh hoa
vi tio [27, 24]. V& mit nguyén 1y, c6 hai phan
ung riéng biét trong qua trinh quang hop vi
tao. Cu thé, phan ng trong pha sang xay ra
trén 16p mang cua lyc lap tai do, nang luong
anh sang dugc chuyén hoa thanh nguon hoa
ning dudi dang NADPH, va hop chét cao ning
lwong ATP. K& tiép 1a phan ung trong pha tdi
xay ra trong chit nén cua luc lap, con goi la
qua trinh hoat hoa enzyme, (chu trinh Calvin-
Benson). Do d6, bat ki su thiéu hut cua mot
trong hai pha sang — t6i nay déu can tro qua
trinh sinh trudng cua vi tao. Diém nodi bat trong
cac nghién ctru anh hudng chu ki quang trén
vi tdo, cac nha nghién cuu thudong quan tam
nhiéu hon dén thanh phan sinh hoa té bao vi
tao. Theo d6, nhiéu bang ching tir cic cong
trinh nghién cuou chi ra réng, chu ki quang la
mdt trong nhimng yéu tb quyet dlnh den thanh
phan sinh hoa, ham luong sic tb, sinh téng hop
lipid va thanh phan cac acid béo [25, 26].

Véi loi thé vé tai nguyén dién tich mat nudc
16n, duong bo bién dai hon 3,260 km, diéu
kién khi hau thuan lgi, va tmyén théng lau
doi trong canh tac ndong — lam — ngu nghiép,
nudi trong thiy san Viét Nam di va dang duoc
dinh huéng la mot trong nhung nganh kinh te
dac biét quan trong trong co c4u nén kinh te
qudc gia. Trong d6, tom lg man 1a mot trong s6
cac dbi tuong chu lyc biéu hién & ca téng san
lwong nudi va gié tri kinh té [3]. Tao silic bién,
Thalassiosira weissflogii dugc sit dung pho
bién nhét trong san xuit gidng tom thé chan
trang & Viét Nam. Nghién ctru ndng cao ning
suit va gia tri dinh dudng vi tdo phuc vu san
xuét gidng tom 1a hudng di rat quan trong, c6 y
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nghia thiét thyuc gop phan thuc day nganh tom
ngay cang phat trién [22]. Muc tiéu cua nghlen
ctru ndy nham tim hiéu anh huéng cia cac dleu
kién chiéu sang 1én két qua qua trinh nudi cay
T wezssﬂogu tr do co nhiing dé xuit gop phan
thiic day su phat trién bén vimg va hiéu qua
nganh nuéi trong thity san nudc nha.
IL. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Poi twgng nghién ctru

Trong nghién clru nay, chung vi tdo silic
bién Thalassiosira weissflogii CS-871 duoc
nhap nodi vé& Viét Nam tir B suu tap gidng tao
qudc gia Uc, ANACC (Australian National
Algae Culture Collection. Qua trinh thudn hoa
va luu gitr cac chung vi tao dugc tién hanh tai
Phong Thi nghiém vi tao, Truong Pai hoc Nha
Trang. Ngudn nudc bién nhan tao (theo mo ta
cua Goldman va McCarthy 1978 [11]) duoc st
dung trong sudt qua trinh thuan hoa va luu giit
ching Vi tdo nay. P6 man nu'oc bién duogc diéu
chinh vé 25 °/ bang nudc cit. Moi trudong dinh
dudng bd sung /2 (Guillard va Ryther 1975)
dugc stir dung dé bd sung vao dich nudi cay.
Qua4 trinh thuan hoa dugc tién hanh véi didu
kién phong thi nghiém dudi hinh thitc nuoi
don loai va ban lién tuc. Chu ki thuan hoa céac
chung vi tao duoc xac dinh tdi thiéu & 20 thé
hé theo md ta cua Anderson (2005) va Brand
(1981). Két thuc qué trinh thun hoa, vi tao
silic bién, T. weissflogii dugc sir dung lam vat
liéu nghién ctru.

2. B6 tri thi nghiém

Tao silic bién, T weissflogii duoc nudi cy
trong cac binh tam giac thuy tinh 1 L chua
800 mL dich nudi cay. Nguon nudc bién ty
nhién duoc loc sach, d0 man hiéu chinh ¢ 25
° hép tiét tring duoc sir dung dé nudi ciy

chung loai vi tao. Cac thong sb 1y hoa hoc moi
truong nudc khac duoc hi€u chinh bao gém
pH trong khoang 7,5-8,5, d6 kiém 150 — 180
mgCaCO,/L. Moi truong dinh dudng b6 sung
f/2 Guillard va Ryther (1975) duoc su dung.
Trong nghién clru nay, nhiét do dugc duy tri
& 25°C bang may diéu hoa khong khi va ché
dd suc khi lién tuc dugc ap dung. Khéng bd
sung CO, trong sudt qué trinh thi nghlem Mat
do tao glong ban dau dugc bd tri dong nhat o
khoang 2,500 tb/mL dwa vio cong tac tién thi
nghiém.

Thi nghiém dugc thiét ké dudi dang ma trin
t6 hop cua ba mirc cudng do chiéu sang khac
nhau la 75, 100, va 125 umol/m/s (WE/m?/s) va
ba ché d6 chiéu sang (chu ky quang) 1a 12 gid
sang: 12 gio toi (12hL:12hD), 16 gid sang: 8
gid ti (16hL:8hD), va 24 gid chiéu sang lién
tuc (24hL:0hD). Trong d6, két qua khao sat
cho thiy cuong do anh sang 100 pmol/m/s 1a
khoang cudng do duoc sir phd bién cho nudi
cdy loai tao nay tai nhidu co s¢ nghién ctru va
hau hét cac trai giéng tom 1on & Viét Nam [1].
Bén canh d6, cuong do chiéu sang 75 umol/m/ ]
duogc khuyén céo boi don vi cung cép giong vi
tao ANACC. Pay 14 co so cho viéc b tri ba
ngudng cuong do chiéu sang trong nghién cru
nay bao gém 75, 100, va 125 pmol/m?%s.

Tuong tu nhu vay, chu ki quang 12hL:12hD
dugc cho l1a didu kién tiéu chuén trong nhiéu
nghién ctru va ing dung san xuét [6]. Mic du
vay, quan diém cua nhiéu co s¢ san xuit theo
huorng chiéu sang lién tyc dé thu duoc smh khéi
quén thé cao trong khoang thoi gian ngan nhat
[1]. Hai cin ctr nay 1a co s& dé b tri thi nghiém
v6i ba ché d¢ chu ki quang trong nghién ctru
nay la 12hL:12hD, 18hL:6hD va 24hL:0hD.

C6 chin nghiém thtc tir t& hop nay ddi véi

Bang 1. Ma tran t6 hop cuwdng dd chiéu sang va chu ki quang trong nghién ciru

12hL: 120D 18hL: 6hD 24hL:0hD
] NT1 NT2 NT3

73 pmol/m/s 75uwE+12hL:12hD 75uE+18hL:6hD 75wE+24hL:0hD
, NT4 NT5 NT6

100 pE/m’s 100WE+12hL:12hD  100uE+18hL:6hD 100pE+24hL:0hD
125 uE/s NT7 NTS NT9

125uE+12hL:12hD  125uE+18hL:6hD  125uE+24hL:0hD
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mdi chiing vi tdo nghién ctru. Mdi nghiém thirc
duogc lap lai 3 14n tao thanh 3x9= 27 don vi
thi nghiém. D& c6 nhimng hiéu biét tét hon vé
twong tac cia cuong do chiéu sang va chu ki
quang len sinh truong quan thé va gia tri dinh
dudng té bao vi tao silic bién 7. weissflogii,
toan bd thi nghiém dugc thyc hién trong hai
lan doc lap. Toéng sb don vi thi nghiém trong
thi nghiém nay 1a 54.

3. Phuong phap thu thap 50 liéu

Xac dinh cac thong sd sinh truong quan thé
vi tdo

Bmh ki hing ngay (8.00 sang) thu thap
mau té bao vi tao dé xac dinh cac thong s6 sinh
truong quan thé. Dich nudi cay vi tao dugc thu
bang micropipette (1000 pL) chira trong cac
ong eppendorf (1,5 mL) ¢6 dinh bang dung
dich Lugol’s dam dic trung tinh (néng do
lugol’s cb dinh dat 5%). Budng dém té bao mau
Neubauer improved (d6 sau 0,1mm) va kinh
hién vi quang hoc Olympus BX 21 & do phong
dai 40x10 dugc su dung dé xac dinh mat do té

bao. Nguyén tic dem Neubauer dugc ap dung
Tir day, cac thong sb sinh truong quan thé vi
tao dugc xac dinh, bao gom mat d0 cuc dai va
tdc do sinh truong quan thé & pha logarithm.
Céc phuong phap xac dinh dugc thyc hién theo
mo ta ciia Anderson (2005) [6] va Cai Ngoc
Bao Anh (2010) [2].

Mat dd té té bao tao duge xac dinh qua cong
thirc

D=A*X*10* [1]

Trong do, D: mat do té bao (tb/mL); A
Tong sb té bao dugc dém trong ca budng dém
X: Hé s6 pha lodng (néu co); 10* Quy ddi gia
tri thé tich bu(“mg dém. Mat do cuc dai duogc
x4c dinh bang mat do cao nhat thu dugc theo
ngay trong chu ki nuoi céy.

Téc do sinh truong ciia quan thé vi tao & cac
pha tang logarlthm (EGRs-exponential growth
rates) dugc thé hién qua cong thic C,= C .et
[2]. Bleu thi gia tri hal ve cua [2] ducn dang
ham s logarithm co sb tu nhién (e), ta dugc
phuong trinh c6 dang:

Ln (C)=Ln (C, ¢) <> Ln (C)=Ln(C)) +pt [3]

Phuong trinh [3] c6 thé biéu dién dudi
dang y = ux + b [3]. Trong do, 1] 1a tbc do ting
truong tai pha logarithm ciia quan thé, y 1a gia
tri mat do tdo dudi dang Ln, x 1a don vi thoi
gian (ngay). Buong thang [3] co6 thé duoc xac
dlnh bang phwong phéap v& duong thang héi qui
tuyén tinh cac gia tri mat do tdo (biéu dién duéi
dang ham sb logarithm co sb e) tir ngay nudi
thir 0, dén ngay nudi thir n (n>0), cin clr xac

dinh tinh chinh x4c cua duong thing théng qua
hé s twong quan R? > 0.9.

Phén tich thanh phén sinh héa té bao vi
tio

Sinh khdi vi tao T, weissflogii dugc thu thiap
vao nira cudi pha logarith trong qui trinh nuéi
cdy. Dé phan tich thanh phén acid béo, 50mL
dich nuéi cdy duoc thu thip va chira trong cac
ong falcon, tién hanh li tim & 2500 vong/phut

Hinh 1. Thu thiap miu té bao vi tdo phuc vu phén tich thanh phén axit béo (tri) va phan tich thanh
phén sinh héa chinh (phai).
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trong khoang 10 phat dé loai nu6c. Phan ling
dugc say dong kho & -20°C trong khoang thoi
gian 24 gio. Mau dong kho dugc bao quan ki
cang va chuyén vé phong thi nghiém sinh hoa
CSIRO, Uc dé tién hanh phan tich. Thanh phan
acid béo dugc xic dinh bing phuong phap
methyl esters (ISO 12966-2:2017) [15].

4. Phan tich s6 liéu

Cac sb liéu sau thu thap duoc xur Iy bang
phuong phéap théng ké s dung phin mém
Microsoft Excel. Phép phan tich phuong sai
hai yéu t6 c¢6 lap (Two - Way Anova With
Replication) va phan mém d6 hoa SigmaPlot
ver.14 duoc st dung dé xac dinh va biéu dién
tuong tac giita hai yéu t 1én sinh truéng quan
thé vi tao. Cac sb liéu duoc trinh bay dudi dang
trung binh (Mean) + sai s6 chudn (SD).
1. KET QUA NGHIEN CUU VA THAO
LUAN

1. Twong tac giira chu ki quang va cwong
dd chiéu sang 1én sinh trwéng quan thé vi

tao silic bién Thalassiosira weissflogii

Két qua nghién ctru tir Hinh 2 da chi ra rang
quén tao silic bién T. weissflogii CS-871 thich
ngh1 va tang smh nhanh chong ngay sau ngay
dau tién nudi cay trong tat ca chin didu kién thi
nghiém. Pha logarithm bat dau tir ngay nudi 0
va kéo dai 2 ngay trong hau hét cac nghiém
thirc. Ngoai trur hai truong hop dac biét xay ra
0 NT1 va NT4, tai day pha logarithm kéo dai
trong 3 ngay dau trong chu ki sinh trudong quan
thé. Hai nghiém thirc nay cé cung diéu kién
thap vé chu ki quang (12 gio chiéu sang: 12 gid
t6i) t6 hop v6i cudng do chiéu thap 75 pE/m?/s
va cuorng do anh sang trung binh 100 uE/m?/s.
Sinh khéi quan thé vi tao tiép tuc ting sinh va
dat gia tri cuc dai vao ngay nudi thir 5 va thr 6
& hau hét cac nghiém thirc thi nghiém. Pha can
bang kéo dai khoang 2 dén 3 ngay va c6 dau
hiéu tan vao ngay nudi cdy thi 7.

Anh hwéng ciia chu ki quang lén sinh
trwong quin thé T. weissflogii
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Hinh 2. Sinh truéng quin thé vi tio T weissflogii trong chin nghiém thirc thi nghiém
Truc x biéu hién thoi gian nudi cdy (ngay). Truc y biéu hién gid tri mdt do tdo theo cdc ngdy nudi dwdi dang
Ln. Cdc dau tron, dieong ké mau xanh, phicong trinh va hé sé R? & géc bén phdi-phia trén biéu dién két qua
sinh trwong cia quan thé T, weissflogii ¢ lan thi nghiém thit nhat. Ngwoc lai, cdc ddu hinh thoi, dwong ké
mau cam, phirong trinh va hé s6 R? 6 géc bén phdi phia dwdi biéu dién két qua sinh treong ciia quan thé ¢
lan Igp thit hai.
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O khia canh anh huong cia cac chu ki
quang khac nhau 1én sinh truong quan thé vi
tao T weissflogii, két qua tir nghién ciu nay
da chi ra mot xu huong rat rd rét va tha vi. Cu
thé, trong diéu kién cuong do anh sang thép,
sinh truong quan thé vi tao sé ting khi ting thoi
gian chiéu sang. Nhin vao két qua nghién ciru
(Bang 2) thdy rang, & nhém cac nghiém thirc
¢ cudng do chiéu sang thap (75 pE/m?/s), mat
dd cuc dai tang manh tir 14,21 trong diéu kién
chu ki quang ¢6 12 gio chiéu sang 1én 16,08 &
diéu kién 18 gid chiéu sang va tiép tuc tang lén
16,17 (x10* tb/mL) ¢ diu kién chiéu sang 24
gior lién tuc trong lan thi nghiém thir nhat. Xu
huoéng bién dong nay duoc lap lai hoan toan &
lan thi nghiém thir hai. Két qua thu duoc hoan
toan twong ty khi quan sat két qua sinh truong
quan thé & théng s6 toc do sinh truong quan
thé trong pha logarithm (EGRs). Trong c hai
lan thi nghiém, EGRs ting manh theo thir ty
tir 1,11 va 1,16 (diéu kién 12 gio' chiéu sang)
1én dén 1,63 va 1,66 (chiéu sang 18 gid) va dat
1,78 va 1,82khi ap dung diéu kién chiéu sang
24 gio lién tyc.

Trong khi d6, & diéu kién cuong do chiéu
sang cao, khi tang thoi gian chiéu sang tir muc

thdp 1én trung binh sinh truéng quan thé ting
nhe, va giam khi tiép tyc ting thoi gian chiéu
sang. EGRs tang tir 1,40 1én dén 1,77 khi ting
thoi gian chiéu sang tir 12 gio 1én 18 gio o 1an
thi nghiém thtr nhét, va tang tir 1,53 1én 1,76
trong lan thi nghiém thir hai. Khi tiép tuc ting
thoi gian chiéu sang 1én 24 gio lién tuc, toc do
sinh truong quan thé & pha logarithm giam theo
thtr tu 14 1,69 va 1,64. Tuong tu nhu vay khi
quan sat két qua sinh truong quan thé biéu hién
qua gia tri mat do cuc dai. Mic du vay, co mot
truong hop ngoai 1€ & lan thi nghiém tha nhét,
sinh khdi quan cyc dai ctia quan thé gan gan
giéng nhau ¢ ngudng 17x10* tb/mL trong hai
nghiém thire NT8 (125 pE/m?%s+18hL:6hD) va
NT9 (125 pE/m?/s+24hL:0hD).

Trong diéu kién cuong d6 chiéu sang &
muc trung binh (100 pE/m?/s), viéc tang thoi
gian chiéu sang tir mirc thap 1én trung binh (12
gio 1én dén 18 gic) s& ¢0 vai trd thuc déy sinh
truorng quan thé T, welssﬂogzz [én. Tuy nhién,
khi tiép tuc tang thoi gian chiéu sang trong chu
ki quang 1én dén 24 gio lién tuc, sinh trudng
quén thé vi tao silic nay duong nhu khong co
thay d6i 16n (Hinh 2 va Bang 2).

Bang 2. Thong s6 sinh truéng quan thé vi tao T weissflogii trong chin nghiém thirc thi nghiém

(Mean£SD)
Mat do6 cuc dai (<10 th/mL)

12hL: 12hD 18hL: 6hD 24hL:0hD
—— 14,21%0,56 16,08+0.89 16,17+0,56
# 18,88+0,25 20,38+0,13 22.88+0.25
15,33+0,89 17,00+0,25 16.88+0,50

2 s ) B s s s
100 uE/m'/s 19,88+0,33 22,42+0,07 22.2140,51
16.17+0.06 17.25+0.57 17.33+0.89

2 ) ) ) ) ) )
125 pk/m’/s 20,33+0,26 22.58+0,19 18,58+0.,38

Téc @9 sinh trwéng quén thé ¢ pha logarithm (/ngay)

I2hL: 12hD 18hL: 6hD 24hL:0hD
1.11+0.04 1.63+0.02 1.78+0.06

2 ) ’ ’ ) ) )
73 pmol/m’/s 1,1620,11 1,6620,13 1,82+0,01
1.15+0,07 1,76+0.03 1.85+0,02

2 ) ) ) ) ) )
100 uE/m/s 1,28+0,06 1,78+0,01 1,83+0,10
1,40+0,04 1,77+0,02 1.69+0,04

2 s ) ) ) ) )
125 pE/m/s 1,53+0,12 1,76+0,13 1,64+0,15
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Anh hwéng ciia cwong d chiéu sing lén
sinh trwong quan thé T. weissflogii

Tuong tu nhu & khia canh chu ki quang, viéc
tang cuong do anh sang lam cho sinh trudng
quén thé tao silic bién T weissflogii ting manh
trong diéu kién nudi cdy co s6 gio chiéu sang
thap (12 gi®). Két qua trong lan thi nghiém thir
nhat, mat d6 cuc dai va EGRs & NT1 (75 pE/
m?*/s+12hL:12hD) dat 14,21x10* tb/mL va 1,11
s€ tang 1én theo thu ty 1a 15,33 va 1,15 (NT4).
Hai két qua nay & NT7 1a 16,17x10* tb/mL va
1,40. Xu huéng nay dugc 1an nira chimg minh
trong 1an thi nghiém tht hai. Mat do cuc dai

Téc db sinh trwéng quin thé & pha logarithm

quan thé T weissflogii tang tir 18,88 (NT1),
1én 19,99 (NT4) va 20,33 x10* tb/mL (NT7).
Téc do sinh truéng quan thé & pha logarithm
cling tang lan luot theo t& tw 1a 1,16 dén 1,28
va 1,53.

O mot chiéu hudng khac, trong diéu kién
nudi cdy co chu ki quang 16n (chiéu sang 24
gio lién tyc), anh hudng ciia cudng do chiéu
sang 1én sinh truong quan thé T, weissflogii
trong nghién ctru nay khong thuc sy rd rang.
Mic du vay, két qua nghién ciru tir Bang 2 cho
ta thdy, sinh truong quan thé tao silic bién nay
bién dong nhe va c6 xu hudng giam.

Mit do cue dai th/mL

19.5

00 thimL)
£

-
®
o

=3

w

Mgt 40 cye dgl (<100

Hinh 3. Twong tic giira chu ki quang va cwong d9 chiéu sang 1én téc do sinh truomg quan thé & pha
logarithm (trai) va mat d¢ cuc dai (phai).

Twong tac giva chu ki quang va cuwong
dp chiéu sing lén sinh trwong quan thé T.
weissflogii

Két qua nghién ciru tir Hinh 3 cho thay c6
méi tuong tac chit ché giita chu ki quang va
cuong do chiéu sang 1én sinh truong quéan thé
tao silic bién 7. weissflogii trong nghién ctru
nay. Sinh trudng quan thé vi tao biéu hién kém
trong diéu kién twong tac cudng do anh sang va
chu ki quang cung thap hodc cing cao. Ngugc
lai, két qua sinh trudng thu dugc s€ cao hon rd
rét trong diéu kién t6 hop cudng d6 dnh sang va
chu ki quang ¢ mtrc trung binh. Két qua phan
tich phwong sai hai yéu t6 co lip (phu luc) va
dd thi Hinh 2 cho thiy sy twrong tic manh mé&
c6 v nghia thong ké (p<0,05) giita cudong dod
chiéu sang va chu ki quang 1én sinh truong

quan thé vi tao. Thém vao d6, do cong ciia d6
thi Hinh 2 cho thdy rang twong tac giita chu ki
quang va cudng do chiéu sang biéu hién manh
hon & goc do tdc do sinh truong quan thé cua
pha logarithm.

Twong tac giira chu ki quang va cwong
dd chiéu sang 1én thanh phén sinh héa vi tio
silic bién Thalassiosira weissflogii

Két qua nghién ctru tir Bang 3 cho thdy tao
silic bién T weissflogii ¢6 su phong phti vé
thanh phan céc axit béo. Trong d6, phan 16n 1a
cac axit béo mach dai va ¢ sé phan tir carbon
1a s6 chin. Nhiéu nhét 13 axit béo chua tir 18-
22 phan ti carbon, ham lugng cac axit béo
nay chiém trén 65% tong sd cac axit béo TFAs
(total fatty acids). Pac biét 1a sy hién dién cua
hau hét cac axit béo thiét yéu khong no da ndi
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doi L-PUFAs (Long chain Poly-Unsaturated
Fatty Acids), cac dong phdn cis, va omega
3, 6 nhu linoleate (18:2w6), alpha-linolenic
(18:3w3), ARA (20:4w6), EPA (20:5w3), va
DHA (22:6w3), nhom L-PUFAs nay chiém
khoang 25-30% TFA. Chi tinh riéng EPA, vi
tao 7. weissfolgii nay duoc phat hién co chira
ham lugng rat cao, dao dong tir 19,60 —23,30%
tong sd cac axit béo. Két qua nghién ctru cling
chi ra rang, ham lugng céc axit béo khong no
mot ndi d6i MUFAs (mono-unsaturated fatty
acids) phat hién trong nghién ctru nay ¢ khoang
21,09-31,60% TFA. Ngoai ra, két qua phan tich
cling chi ra sy hién dién va tuong 601 ddng nhat
giita cac nghiém thirc ciia mot sé thanh phan
sinh hoa khac nhu sap (wax ester), axit béo tur

do (free fatty acids), sterol va polar lipid.

Anh huéng cua cudng do chiéu sang va chu
ki quang 1én thanh phan sinh hoa vi tao duoc thé
hién tuong d6 rd rang & mot sd thanh phan sinh
hoéa nhu nhém céc axit béo no (SFAs), nhom
chc axit béo khong no mot ndi déi (MUFASs),
va triacylglycerol. Theo do, viéc tang cuong do
chiéu sang hay tang chu ki quang dan dén sy
gia tang vé thanh phan céc axit béo no va axit
béo khong no mot ndi d6i. Xu hudng xay ra
tuong tu ddi véi triacylglycerol, tuy nhién c6
mot truong hgp ngoai 1&¢ 6 NT5 (100 pE/m?/
s+18hL:6hD) (Hinh 4a, 4b, va 4c). Nguoc lai,
cac thanh phan sinh héa vi tao khac bién dong
theo qui luat khong that sy rd rang, don ctr nhu
L-PUFAs (Hinh 44d).

SFA
30

20

10

75uE 100uE 1250E
®12hL ®18hL =24hL

MUFA
40

30

20

10

75uE 100uE 125uE
®12hL ®18hL = 24hL

L-PUFA
40 1

30 T

20 1

10 +

75uE 100pE 125pE
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Triacylglycerol
30 T

20 +

10 +

L AN 08 .}

75uE 100pE 125pE
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Hinh 4. Twong tic ciia cwdng dd anh sang va chu ki quang 1én mét s6 thanh phén sinh héa vi tio silic
bién T. weissflogii.

Trong nghién ctru nay, viéc phan tich thanh
phan sinh hoa vi tao gip mot s6 kho khian nén
chua thue hién duoc cac lan lap. Tu do, cac
phép phén tich théng ké chwa dugc thyc hién.
Mic du vay, két qua nghién ciru nay tam thoi
chi ra tuong tac gitra chu ki quang va cuong do
anh sang 1én thanh phan sinh hoa vi tao 1a chua
dugc biéu hién mot cach rd rang.

S6 lugng cac cong trinh nghién ctru anh

122 o TRUONG DAI HOC NHA TRANG

huong cua dicu kign chiéu sang 1én sinh truong
va thanh phan sinh héa vi tao trén thé gidila rat
phong phu. Phan 16n tap trung vao moi tuong
tac cuia hai hay nhiéu yéu t6 tac dong dong
thoi 1én sinh truong quan thé va thay doi trong
thanh phan sinh héa. Mic du véy, cac 4n phim
cong bd trén chinh dbi twong T, weissflogii
nay khong nhiéu. Két qua tir nghién ctru nay
tuong dbi gidng véi két qua dugc thyc hién boi
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Bang 3. Thanh phén sinh héa vi tao 7. weissflogii trong chin nghiém thic

Nghiém thurc

NT1 NT2 NT3 NT4 NTS NT6 NT7 NT8 NT9
Thanh phin axit béo
14:0 5,28 6,12 7,11 5,12 6,43 6,78 5,57 6,04 7,27
16:1w7c 20,59 27,31 27,775 24,37 28,47 31,38 2440 27,17 32,61
16:0 10,35 14,85 15,11 13,23 16,26 17,86 11,73 13,86 19,55
18:3w6+18:5w3 0,14 0,11 0,09 0,12 0,11 0,12 0,14 0,13 0,12
18:4w3 1,96 0,03 0,81 1,82 1,38 0,82 1,91 1,46 0,93
18:2w6 0,55 0,40 0,31 0,46 0,39 0,41 0,49 0,43 0,37
18:3w3 0,20 0,29 0,28 0,29 0,32 0,36 0,28 0,28 0,37
18:1w9c 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
18:1w7c 0,51 0,34 0,34 0,45 0,31 0,22 0,48 0,31 0,25
18:0 0,19 0,28 0,29 0,23 0,26 0,26 0,19 0,21 0,28
20:4w6 ARA 0,12 0,00 0,03 0,12 0,09 0,07 0,14 0,09 0,04
20:5w3 EPA 22,29 21,10 22,21 23,16 19,77 21,43 23,30 22,00 19,60
22:6w3 DHA 3,30 2,91 3,45 3,81 2,79 3,23 3,70 3,13 2,72
Nhom axit béo
SFA 15,82 21,26 22,51 18,58 2295 2491 1749 20,12 27,10
MUFA 21,09 27,65 28,09 2482 28,78 31,60 24,88 2747 32,86
L-PUFA 29,07 25,18 27,52 30,23 25,16 26,66 30,44 27,83 244
EPA+DHA 25,72 24,13 25]776 27,09 22,68 24,77 27,15 2526 2244
Wax ester 0,36 0,90 1,34 0,71 0,82 0,68 0,61 1,46 0,68
Triacylglycerol 0,83 8,45 7,81 2,08 8,07 20,48 248 8,09 23,03
Free fatty acid 3,63 2,61 2,91 4,72 2,35 4,18 2,87 3,93 2,93
Sterol 0,69 1,83 1,85 1,01 1,96 2,42 1,69 2,56 2,77
Polar lipid 38,58 44,94 35,78 4198 37,12 42,10 4895 45,85 37,65

Shannon L. Meseck va cong tac vién (2005).
Trong nghién ctru vé mdi twong tac giira cuong
d6 chiéu sang va chu ki quang 1én sinh trudng
vi tdo Tetraselmis chui ciia minh, nhom tac gia
bd tri mot to hop ma tran cta 3 muc cudong
d6 chiéu sang 73, 110, 220 uE/m?/s va 4 diéu
kién chu ki quang 8hL:16hD, 12hL:12hD,
16hL:8hD, 24hL:0hD. Két qua nghién ctru da
chi ra ring sinh truéng quan thé 7 chui ting
ddng bién véi sy gia ting cua cuong do chiéu
sang va chu ki quang. Sy tuong tac gitra cuong
d6 chiéu sang va chu ki quang 1én sinh trudng
quén thé vi tao 1a chit ch& va co y nghia thong
ke [17].

Maltsev (2021) va Wacker (2016) da khing
dinh rang thanh phan axit béo thé hién tinh dic

trung trong hé thong phan loai va ciing phu
thudc vao diéu kién moi truong sdng cua vi tao
[16, 23]. Trong diéu kién méi trudng sdng co
cuong do anh sang cao, cac té bao vi tao co xu
hudng st dung nang lugng du thira dé san xuat
lipid duy tr@r, chu yéu la SFAs va MUFAs [18].
Luan diém khoa hoc nay duoc lan nita khing
dinh théng qua két qua cua nghién ciru nay.
Thém canh do, nghién ctru cua He (2015) [12],
va Solovchenko (2008) [21] thuc hién trén cac
loai vi tdo Chlorella sp., Monoraphidium sp.,
va Parietochloris incisa cung chi ra rang ham
luong cac lipid khong phan cuc triacylglyceride
(TAG) tang 1én trong diéu kién gia ting cuong
d6 chiéu sang moi truong sdng. Két qua trong
nghién ctru nay (Bang 3 va Hinh 4) co ban la

TRUONG DAI HOC NHA TRANG e 123



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 2/2024

tuong dong véi cong bd vira lidt ké. Nhiéu
nghién ciru chi ra ring cudng do chiéu sang
thap thuc day tu tich iy PUFAs, nhat 1a cac
PUFAs mach dai nhu ARA, EPA, va DHA [9].
Mic du vay, két qua tir nghién ciru nay khong
cho thay dugc xu hudéng d6, ngoai trir hai
truong hop EPA va DHA & nhém nghiém thiic
¢6 chu ki quang 14 24 gid chiéu sang lién tuc.

Tuong ty nhu cudng do chiéu sang, nhiéu
bang ching tir cic cong trinh nghién ctru chi
ra rang, chu ki quang 1a mét trong nhimg yéu
t6 quyét dinh dén thanh phan sinh héa vi tao.
Maryam Al-Qasmi (2012) cho ring, trong cting
mot diéu kién nudi cdy, viée ting sb gio chiéu
sang cua chu ki quang s€ lam ting ham luong
acid béo no va lam giam ham lugng acid béo
khong no thiét yéu nhu EPA, va DHA [4, 19].
Két qua tir nghién ctru nay 1a twong tu véi két
qua ctia Maryam Al-Qasmi ¢ khia canh SFAs.
Dbi voi EPA va DHA, xu hudng nay chi thé
hién & hai nhom nghi¢m thiic cé cung cuong
d6 chiéu sang 1a 125 pE/m%s. O khia canh
tuong tac giira chu ki quang va cuong do chiéu
sang 1én sy thay doi vé thanh phan sinh hoa vi
tao, quan diém tiép can cia mot sb nha nghién
ctu 1a 1a cuong d¢ anh sang va chu ki quang
quyét dinh tong luong anh sang trong mot ngay
cung cép cho quang hop vi tao. Vi tao s& thay
d6i, diéu chinh va thich nghi v6i timg diéu kién
cu thé d6. Mot vai nghién ctru duoc thuc hién
nham tim ra mdi twong tac nay nhung chwa ghi
nhan két qua rd rang [5].

TAI LIEU THAM KHAO

Tai liéu Tiéng Viét

IV. KET LUAN VA KIEN NGHI

Két qua nghién ctru nay dua dén két luan
chu ki quang va cuong d¢ anh sang anh huong
13 rét dén sinh truong quén thé T, weissflogii. O
khia canh tac dong cua chu ki quang, trong cac
diéu kién nuoi cy c6 cudng do anh sang thip,
sinh truong quan thé vi tao s& tang khi ting thoi
gian chiéu sang. Trong khi d6, & diéu kién nubi
ciy cuong do chiéu sang cao, khi ting thoi gian
chiéu sang tir muc thap 1én trung binh sinh
truong quan thé ting nhe, va giam khi tiép tuc
tang thoi gian chiéu sang. Xu huéng tic dong
nay dién ra twong tu & khia canh tac dong cua
cuong do chiéu sang.

Mdi tuong tac giita cuong do chiéu sang
va chu ki quang 1én sinh trudng quan thé duoc
biéu hién mot cach rd rang va c6 y nghia théng
ké cao.

Viée ting cudng do va thoi gian chiéu sang
trong chu ki quang lam gia tang tich iy cac
axit béo no, axit béo khong no mot ndi doi,
triacylglycerol. Ngugc lai, ham lugng EPA va
DHA giam khi gia ting diéu kién chiéu sang
trong mot sd trudng hop cu thé. Méi tuong tac
giita cudong do chiéu sang va chu ki quang 1én
thanh phan sinh héa vi tao T. weissflogii chua
duoc thé hién rd rang.

Ung dung két qua nghién ciru nay dua dén
huéng lya chon cudng do chiéu sang va chu
ki quang trong nudi cay 7. weissflogii & mirc
trung binh (100-125 pE/m?%s va 18hL:6hD)
dem lai hiéu qua nudi cdy va tiét kiém ngudn
nang luong.
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