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TOM TAT

Vi tdo luc 1a nhitng vi sinh vét quang hop c6 khd néng tong hop cac chat hitu co thiét yéu nhie
carotenoid, lipid, chdt chong oxy héa dé duy tri sy song trén Trdi Bat. Qua trinh chon loc cac ching
Vi tdo luc c6 kha nang tich liy carotenoid, lipid cao dwoc thuc hign trén cac chung vi tdo luc phan
lgp tir c&c mau nuréc thu thdp ¢ Pha Quéc, tinh Kién Giang dua trén déic diém hinh thai, sinh If va
sinh héa. Két qud cho thay, c6 4 chuing vi tao luc PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2) ¢6 khad néing
tich lity carotenoid, lipid cao véi té bao cé kich thiéc lon, mau vang hodc cam, tang trirong thap va
on dinh, ham lwong carotenoid va lipid cao; cac ching PQ 1.4, PQ 1.2, PQ 6.1(1) khong c6 kha
ndng tich liy carotenoid, lipid véi té bdo ¢é kich thuwéc nhé, mau xanh, tang tridng cao, ham lrong
carotenoid va lipid thdp khi nudi cdy dudi can kiét dinh dwéng va iic ché curong dé anh sang cao.

Tar khéa: carotenoid; vi tao luc; lipid

1. Giéi thigu

Trong cé&c nganh tao, tao luc (Chlorohyta) 1a mot nganh 16n, phong phu vé thanh phan
loai va da dang vé cau trac hinh thai. Hién da biét 500 chi véi khoang 8000 loai. Tao luc
(Chlorophyta) c6 diép luc t a, b va hinh thanh tinh bét trong luc lap thuong gan voi
pyrenoid. Tao luc cha yéu ¢ nudc ngot (khoang 90%), trong khi d6 & nudc man chiém
khoang 10% (Lee, 2018). Vi tao, mot nhém I6n va da dang cac sinh vat ty dudng va di
dudng, c6 tiém nang 16n dé san xuit lugng 16n cac san pham ¢ gié tri cho nhidu nganh cong
nghiép. Vi tao sir dung ning lwong mat troi, chat dinh dudng va carbon dioxide (CO;) dé
san xuat protein, tinh bot, lipid va cac phan tr sinh hoc khéc. Sinh khéi vi tao st dung lam
ngudn nhién liéu thay thé, cac san pham c6 gia tri bao gom cac hop chét hoat tinh sinh hoc
cho sirc khoe va dinh dudng ciia con ngudi (omega-3), duoc pham, mi pham va thirc an chin
nudi. Cac san pham bd sung c6 gié tri bao gom carotenoid; phycobiliprotein; vitamin C, E
va biotin; acid béo (linolenic, arachidonic...); va protein tai t6 hop (Dixon, & Wilken, 2018).

Cite this article as: Vo Hong Trung, Do Anh Thu, Nguyen Thi Hong Phuc, & Tran Dinh Phuong (2020). The
morphological, physiological and biochemical characteristics are important markers for selection of freshwater
green microalgae with high carotenoid and lipid contents. Ho Chi Minh City University of Education Journal of
Science, 17(12), 2157-2172.
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Vi tao c6 thé san xuit mot lwgng 16n cac chat chdng oxy héa va céc sic td (carotenoid
gom fucoxanthin, lutein, B-carotene, astaxanthin va phycobilliprotein), LC-PUFA, protein
(c4c acid amin thiét yéu nhu methionine, threonine va tryptophan), hop chat phenolic, hop
chat sulfate va vitamin voi @ng dung rong réi trong thuc pham, thic an chin nudi, nong
nghiép va cac nganh cdng nghiép duoc pham (Markou, & Nerantzis, 2013), (Munir, Sharif,
Naz, & Manzoor, 2013).

Ngoai ra, vi tao con c6 kha ning tich lity mot ham luong lipid tong cao ¢ kha ning
cung cap ngudn dau thuc pham cho nganh céng nghiép thuc pham. Sinh tong hop acid béo
va triacylglycerol (TAG) & vi tao dugc nghién ciru rat han ché so vai thuc vat bac cao. Dya
trén sy twong ddng vé trinh tu gen va mot sé dic diém sinh hoa chung caa enzyme tir vi tao
va thuc vat bac cao c6 lién quan dén chuyén hoa lipid. Vi vy, cac con dudng sinh téng hop
acid béo va TAG ¢ vi tao tuong tu nhu ¢ thuc vat bac cao (Hu et al., 2008).

Vi tao luc chtra diép luc t a va b, cling nhur cac phan tir carotenoid bao gdm p-carotene
va céc loai xanthophyll khac nhau nhu astaxanthin, canthaxanthin, lutein, zeaxanthin. Vi tao
c6 thé tong hop nhiéu hop chét thir cip bao gom nhitng chét ¢ hoat tinh sinh hoc nhu chét
chéng oxy hoa, doc té (Barkia, Saari, & Manning, 2019). Cé4c chung vi tao luc ¢6 gié trj sinh
hoc cao gom kha ning tich liiy ham luong B-carotene (Dunaliella salina, Haematococcus),
Astaxanthin (Haematococcus pluvialis, Chlorella zofigiensis, Chlorococcum) co6 hoat tinh
chéng oxy hda, khang viém va chéng ung thu; Eicosapentaenoic acid (EPA),
Docosahexaenic acid (DHA) (Tetraselmis sp.) cd hoat tinh khang viém va tao thanh mach
mau (Talero et al., 2015).

Viét Nam 1a nuéc nhiét d6i, khdng chi ¢d bo bién dai ma con cé nhiéu ao, hd, song,
sudi. Do d6 su da dang sinh hoc vi tao, dic biét tao lyc 1a rit phong phi. Kha niang chon loc
va phan lap céc chung tao c6 hoat tinh sinh hoc 1 rat 16n. Nghién ctu nham muc dich chon
loc so bo cac vi tao luc don bao c¢o hoat tinh sinh hoc nhu chira ham lwong carotenoid va
lipid cao dya trén cac marker hinh théi, sinh Ii va sinh hoa.

2.  Vatliéu va phwong phap
2.1. Cidc chiing vi tio luc va méi truong nudi cay

Bay chung vi tao luc PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2), PQ 1.4, PQ 1.2, PQ 6.1(1)
phan 1ap tir cic mau nudce thu thap & Pha Quéc, tinh Kién Giang duoc sir dung dé thuc hién
cac thi nghiém. Céc chung vi tao dwoc nudi ciy trén méi trudng BBM, pH = 6,6 (Andersen,
2005).

2.2. Cdac phwong phap phdn tich
2.2.1. Quan sat hinh thdi té bao

Hinh thai té bao vi tao duoc quan sat bang kinh hién vi quang hoc (400x) sau cac ngay
nudi cay.
2.2.2.Phan tich tang truong

L4y 100 pL dich nuéi tao va cb dinh bang dung dich Lugol (5% i6t va 10% kali iodua).
Mat do té bao duoc xac dinh bang cach dém sb luong té bao truc tiép 2 hoic 3 ngay mat lan,
sir dung kinh hién vi quang hoc (40x), bang budng dém hong cau sau 0,1 mm (Neubauer
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Haemocytometer). Hit 10 pL dich nudi tao bom vao budng dém hong cau. Bém té bao vi
tao trong 25 6 & khéi vubng gitra ¢d dién tich 1 mm? (Guillard, & Sieracki, 2005).

Mat do té bao trong 1 mL duoc tinh theo c¢bng thirc Guillard va Sieracki (Guillard, &

Sieracki, 2005).
n: téng sb té bao dém duoc
D=".10%x hé s6 pha lodng i: s& lﬁndé’rptébéor
¢ D: mat d¢ t€ bao (té bao/mL)
2.2.3. Xac dinh ham lwong carotenoid

L4y 1 mL dich nuéi vi tao li tim 1000 vong/phut trong 5 phut, hoa tan cin véi 1 mL
HCI 4M. Sau d6, dun & bép céch thay 70°C trong 2 phit (Sarada, Vidhyavathi, Usha, &
Ravishankar, 2006; Dong, Huang, Zhang, Wang, & Liu, 2014). Chiét v&i 3 mL Ethanol:
Hexan 2:1 (v/v). Thém 4 mL hexan vao hdn hop, lac manh trong 5 phit, sau d6 li tam & téc
d6 5000 vong/phit trong 5 phit. Lép hexan tach ra nam & phia trén va d6 hap thu caa nd
dugc do ¢ budc song 450nm (Shaish, Ben-Amotz, & Avron, 1992).

Ham luong carotene téng dugc xac dinh theo cdng thic:

Carotene (ug/mL) = Asso X 25,2

Trong d6: Asso: d6 hap thu tai budc séng 450nm
2.2.4. Xdc dinh ham lwong lipid tong bang phirong phdp Sulfo-phospho-vanillin

Thudc thir Phosphovanillin: hoa tan 0,06 g vanillin trong 2 mL ethanol nguyén chét,
thém 8 mL nudc cat va lic ki. Sau d6, thém 50 mL acid phosphoric ddm dic vao tao thanh
hdn hop va bao quan trong téi cho qué trinh phan tich. Thudc thir phospho-vanillin nén dugc
chuan bi ngay khi phan tich mau dé dam bao thudc thir hoat dong tét (Mishra et al., 2014),
(Jaeyeon Park, Hae Jin Jeong, Eun Young Yoon, & Moon, 2016).

L4y 1 mL dich nuéi tao li tam & 10.000 vong/phdt trong 5 phit. Phan cén té bao duoc
li trich v6i 2 mL acid sulfuric dam dic (98%), sau d6 dun & bép cach thay 100°C trong 10
pht, 1am lanh trong trong bé nudc da. B6 sung 5mL thuéc thir phospho-vanillin, hdn hop u
& 37°C trong 15 phat va lic mau lién tuc. Po mau & budc séng 530 nm (Mishra et al., 2014),
(Jaeyeon Park et al., 2016).

Puong chuan lipid: dau cai thuong mai (san pham caa Cong ty C6 phan Dau thuc vt
Tudng An) trong cloroform (ndng &6 1 mg/mL), ndng d lipid chuan (10-150 pg) dwoc thyuc
hién trong cac 6ng nghiém sach ¢6 nap. U cac 6ng nghiém & nhiét d6 90°C trong 10 phut dé
1am bay hoi chloroform. Thém 2 mL acid sulfuric dam dic, sau d6 dun trén bép céch thuy
100°C trong 10 phat, 1am lanh trong bé nuéc da. B6 sung 5 mL thudc thir Phosphovanillin,
hén hop duoc @ ¢ 37°C va lac mau lién tuc. Po mau & bude song 530 nm. Xac dinh ham
lwong lipid tong theo phuong trinh y = 0,005x — 0,0531, R2 = 0,9929.

2.3. Phwong phap chon loc

Bay chuing vi tao luc PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2), PQ 1.4, PQ 1.2, PQ 6.1(1)
dugc sir dung dé tién hanh chon loc duya trén cac dic diém hinh théi, sinh Ii va sinh héa thong
qua c4c nghiém thirc nudi can kiét dinh dudng va ic ché cudong do 4nh sang cao
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2.3.1. Chon loc cac chung vi tdo bc%ng cach nudi dén khi can kiét dinh duong

Vi tao luc nudi ciy trén méi truong BBM dat phase ting truong sau 7-10 ngay dugc
str dung dé b tri cac thi nghiém. Thi nghiém duoc thuc hién trong binh tam giac 250 mL
v6i 150 mL méi truong (mdi truong BBM méi va dich tao nudi ciy vi tao), mat do té bao
ban dau la 1,0x10%té bao/mL dbi véi cac chung PQ 1.4, PQ 1.2, PQ 6.1(1) va 0,05x10° té
bao/mL dbi voi cac chiing PQ 6.1, PQ 6.2, PQ 3.2(1), PQ 3.2(2).

Diéu kién nudi cdy: cuong do anh sang 50 umol photon/m?/s, chu ki sang: téi = 12 :
12 gio, nhiét do 25 + 2°C. Mau duoc lic 2-3 lan trong ngay dé dam bao anh sang t6i cac té
bao tao 1a nhu nhau.

Quan sét hinh théi té bao, xac dinh mat do té bao, phan tich ham luong carotenoid va
lipid cua vi tao sau mdi 3 ngay nudi ciy.

2.3.2. Chon loc cdc ching vi tdo bang cdch irc ché cuong d¢ anh sang cao

Thi nghiém dwoc thuc hién vai 7 chung vi tao luc trén méi trudng BBM gom 2 giai doan:

Giai doan nudi ciy tang truong: vi tao dugc nudi trong binh tam giac 250 mL véi 150
mL moi truong BBM (méi truong BBM méi va dich tao nudi cay vi tao), mat do té bao ban
dau 12 0,07x10° té bao/mL, cuong d6 &nh sang 50 pmol photon/m?/s, chu ki séng: ti = 12:
12 gio, nhiét d6 25 + 2°C. Mau duoc lic 2-3 lan trong ngay dé dam bao &nh sang téi cac té
bao tao la nhu nhau.

Giai doan uc ché: sau 12 ngay nudi cay, vi tao dugc chuyén qua diéu kién cuong do
anh sang 200 pmol photon/m?/s, chu ki sang: ti = 12: 12 gio, nhiét do 25 + 5°C. Mau duoc
lic 2-3 lan trong ngay dé dam bao anh sang téi cac té bao tao 1a nhu nhau.

Quan sat hinh théi té bao, xac dinh mat do té bao, phan tich ham luwong carotenoid va
lipid cua vi tao sau mdi 2 ngay nudi ciy.

2.4. Xir i s ligu

Céc thi nghiém duoc 13p lai 3 1an. S6 liéu dwoc xu If bang Microsoft office Excel 2010
va phan tich one way ANOVA bang phan mém SPSS 20.0 véi sai s6 ¥ nghia p < 0,05. Tat ca
cac sb liéu trong thi nghiém duoc trinh bay duéi dang: Trung binh (Mean) + Sai s6 chuan (SE).
3.  K&étqua vathao luan
3.1. Chon lgc bang cach nuéi dén khi can kigt dinh dwong
3.1.1. Hinh thai té bao

Hinh 3.1 thé hién sy thay d6i hinh thai té bao cac chung vi tao luc duoc nudi ciy dén
can kiét dinh dudng trén méi truong BBM. Té bao cua cac chung PQ 6.1, PQ 6.2, PQ 3.1(1),
PQ 3.2(2) c6 dang hinh ciu, chuyén vang/cam, kich thuéc té bao Ién va thanh day. Trong
khi do, t& bao cac chung PQ 4.1, PQ 1.2, PQ 6.1(1) ¢6 hinh cau, mau xanh, kich thuéce té bao
nho va thanh té bao méng. Két qua nay cho thiy céac chung vi tao PQ 6.1, PQ 6.2, PQ 3.1(1),
PQ 3.2(2) thuoéc nhdm co6 kha nang tich Iy carotenoid va lipid, cac chung vi tao PQ 4.1, PQ
1.2, PQ 6.1(1) thuéc nhdm khong cé kha nang tich liiy carotenoid va lipid trong diéu kién
dinh dudng trong méi tredng nudi ciy can kiét.
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Trong diéu kién nudi cay kéo dai nguén dinh dudng trong méi truong tré nén can Kiét
dinh dudng, dac biét dinh dudng da lugng nito va phosphor bi gidi han anh hudng 1€n hinh
thai, kich thudc té bao. Piéu kién gidi han nito cling nhu doi nito anh huong 1én hinh thai va
sinh hda té bao Scenedesmus sp. CCNM1077. Kich thudc té bao ¢ diéu kién binh thuong la
4,5 um tang 1én khoang 5,3 pm, chiéu rong giam tir 3,36 xudng 2,44 um trong diéu kién doi
nito. Ham luong diép luc t6 a va diép luc t b giam va carotenoid ting. Vi vay mau sic dich
nudi cay chuyén tir xanh sang mau vang sau 9 ngay tc ché (Pancha et al., 2014).

Ching

N PQ6.1 PQ62  PQ3.2(1) PQ322 PQ41 PQl2 PQG.I(D)

12

15

18

21

24

27

30

33

36

Hinh 3.1. Hinh thai té bao cua cac chung vi tdo luc
dudi dieu kién nudi cay can kiét dinh duong
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3.1.2.Su tang truong

Hinh 3.2 cho thiy, su tang truéng cua cac ching Vi tao luc duoc nudi ciy dén can kiét
dinh dudng. Mat d6 té bao cua cac chung vi tao luc ting dan trong suét qua trinh nudi cay,
tuy nhién chung vi tao PQ 6.1 mat do té bao thap va khong c6 su khac biét giira cac ngay (p
>0,05). Mat d6 té bao cac chung vi tao c6 mau vang/cam, kich thuéc Ion (PQ 6.1, PQ 6.2,
PQ 3.1(1), PQ 3.2(2)) thap hon so véi cac chung vi tao c6 mau xanh, kich thudc nho (PQ
4.1, PQ 1.2, PQ 6.1(1)) (p < 0,05).

Cac loai vi tao 1a ngudn tai nguyén tiém nang cta nhién liéu sinh hoc va cac chat
chuyén héa c6 gié tri cao, va su san xuat cua ching lai phu thudc vao tang truong. Cac thong
s6 tang truong c6 thé duoc sang loc dé lya chon céc loai vi tao méi tong hop cac hop chat
quan tam. Céc sinh vat tu dudng va di dudng déu da ching minh c6 tiém nang, cu thé 1a kha
nang san xuét lipid ciing nhu cac chét c6 gia tri (dac biét carotenoid) dudi cac diéu kién wc
ché Ii hoa khac nhau Ién vi tao (Minhas, Hodgson, Barrow, & Adholeya, 2016). Theo Tran
va cong su (2014), trong diéu kién @c ché a6 mudi cao (4,0 M) céc chang vi tao Dunaliella
salina c6 kha nang tich lity carotenoid cao c6 mat do té bao thap, on dinh, té bao chuyén sang
vang/cam, kich thudc 16n, tin hiéu lipid trén té bao cao hon so véi cac chung khong c6 kha
nang tong hop carotenoid (Tran et al., 2014).

7000

6000 P61
. 5000 PQ62
2 E 4000 PQ32(1)
=7 3000 PQ32(2)
ég 2000 :g T_ﬂi
= 1000 P61

’ l[} 10 20 30
Thoi gian (ngay)

Hinh 3.2. Si ting truong cia cac chung Vi tdo luc duwdi diéu kién nudi cdy can kiét dinh dwdng
3.1.3. Ham luong carotenoid

Ham lugng carotenoid trén don vi thé tich (ug/mL) cua céc ching vi tao luc ting dan
trong qua trinh nudi cay (Hinh 3.3). Tuy nhién, ham luong carotenoid trén don vi té bao cua
cac chung vi tao luc cé su khéc biét kha ro rét. Chung PQ 6.1 ¢6 ham lugng carotenoid cao
sau 27 ngay nudi ciy (48,480 pg/té bao) cao hon gip khoang 16 lan so véi cac ching PQ
6.2, PQ 3.1(1), PQ 3.2(2), (0,600 pg/té bao, 2,443 pg/té bao va 2,914 pg/té bao) va gip
khoang 250 14n so v&i cac ching PQ 4.1, PQ 1.2, PQ 6.1(1) (0,194 pg/té bao, 0,110 pg/té
bao, 0,070 pg/té bao) (Hinh 3.4).

Sy téng hop carotenoid cua vi tao anh huong chir yéu bai cac yéu td nhu cudong d6 anh
sang, nhiét 6, d6 mudi va gidi han dinh dudng (Martin-Juérez, Markou, Muylaert, Lorenzo-
Hernando, & Bolado, 2017). Vi tao da gay ra sy chd y Ién nhu 1a ngudn lipid va carotenoid
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bén vitng. Su tich lity carotenoid va lipid c6 thé duoc kich thich bai cac diéu kién tc ché
nhu gii han dinh dudng hoic tiép xdc voi cac diéu kién vat Ii bat loi. Tuy nhién, cac diéu
kién bét loi nay thuong anh huong xau dén su ting trudng cua vi tao va gay tén thuong oxy
hoa cho té bao cé thé 1am giam ning xuét cua cac san pham mong muédn (Sun, Ren, Zhao,
Ji, & Huang, 2018). Nhu vay, cac chang vi tao luc PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2)
thudc nhém c6 ham lwong carotenoid cao thé hién té bao c6 mau vang va cac chang PQ 4.1,
PQ 1.2, PQ 6.1(1) thudc nhom c6 ham lwong carotenoid thap thé hién té bao ¢ mau xanh
sau 27 ngay nudi cay (Hinh 3.1).

6
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Hinh 3.3. Ham lieong carotenoid trén don vi thé tich cia cac chung vi tao luc
dudi diéu kién nubi cay can kiét dinh dwong
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Hinh 3.4. Ham lieong carotenoid trén don vi té bao cua cac ching vi tdo luc (a) PQ 6.1;
(b) PQ 6.2, PQ 3.2(1), PO 3.2(2); (c) PO 4.1, PO 1.2, PO 6.1(1) dudi diéu kién nubi cdy
can Kiét dinh duwong

3.1.4. Ham luwong lipid

Ham luong lipid trén don vi thé tich (ug/mL) cua cac chung vi tao luc ting dan theo
thoi gian nudi cdy, trong d6 cac ching PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2) ¢6 ham luong
lipid cao hon cac chung PQ 4.1, PQ 1.2, PQ 6.1(1) sau 27 ngay nudi ciy (Hinh 3.5). Ngoai
ra, ham luong lipid trén té bao (pg/té bao) cua chung PQ 6.1 (20,000 pg/té bao ngay 27) cao
hon khoang 30 lan so véi céc chung PQ 6.2, PQ 3.1(1), PQ 3.2(2) (1,657 pg/té bao, 0,143
pg/té bao, 0,197 pg/té bao ngay 27) va gap khoang 819 lan so véi cac chung PQ 4.1, PQ 1.2,
PQ 6.1(1) (0,024 pg/té bao, 0,010 pg/té bao, 0,008 pg/té bao ngay 27) (Hinh 3.6).

Trong tat ca cac dinh dudng da luong trong mdi trudng, nito chiém khoang 1-10%
trong luong khd cua vi tao, 1a chat dinh dudng quan trong nhat anh huong 18n su tang truong
va tich liiy lipid & cac loai tao khéac nhau. Su tich liy lipid ting gap doi trong diéu kién doi
nito & Neochloris oleoabundans va Nannochloropsis sp. Tuong tu phosphor chiém it hon
1% (~0,03-0,06%) sinh khdi tao, I yéu té thiét yéu cho su ting truong va phat trién 6n dinh
cua vi tao. Thiéu phosphor trong méi truong dan dén e ché quang hop va anh huong I1én
ting truong. Su gidi han phosphate din dén ting tich liiy lipid & cac té bao vi tao
Scenedesmus sp. va Botryococcus braunii (Minhas et al., 2016)

Theo Tran va cong su (2014), tin hié¢u lipid (lipid signal) dugc st dung nhu mot marker
guan trong cho viéc phat hién va chon loc luong I6n cac chiang vi tao luc Dunaliella salina
c6 kha ning tich liiy ham lwong carotenoid cao két hop vai cac dit liéu vé hinh théi va sinh
I dudi mot sé didu kién nudi cy tuc ché (Tran et al., 2014). Triacylglycerol & vi tao dugc
xem la nguén nhién liéu sinh hoc day htra hen khi dugc nudi cdy trong diéu kién déi nito.
Tuy nhién, d6i nito 13 didu kién ¢ ché lam ting tich lity lipid, cudi cung dan dén tc ché
phan chia té bao va quang hop. Chlorella va Chlamydomonas 1a c4c vi tao luc cho thdy kha
nang tich lity lipid trong diéu kién nudi cdy déi nito (Goncalves et al., 2016). Nhur vay céc
chang vi tao luc PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2) thuoc nhém c6 ham lugng lipid cao
va céc chang PQ 4.1, PQ 1.2, PQ 6.1(1) thuéc nhom c6 ham lwong lipid thap sau 27 ngay
nuol cay.
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dudi diéu kién nudi cay can kiét dinh dwdng
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3.2.  Chgn lgc bang céch s ché dnh sding cwong dé cao
3.2.1. Hinh thai té bao

Sau 12 ngay nudi cdy, cac chung vi tao luc duoc @ ché dudi diéu kién cuong do anh
séng cao 200 umol photon/m?/s, té bao cac ching PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2) té
bao c¢6 hinh cau, chuyén vang/cam va kich thudc té bao 16n. Trong khi do, cac chung PQ
4.1, PQ 1.2, PQ 6.1(1) té bao hinh ciu, mau xanh va kich thuéc té bao khong co thay doi
nhiéu (Hinh 3.7). Anh séng can cho ting trudng va qua trinh quang hop cua vi tao. Tuy nhién
& diéu kién anh sang cudng do cao anh hudng hinh thai va mau séc té bao, té bao ting qua
trinh tong hop carotenoid va lipid 1am cho té bao tang kich thuéc va chuyén sang vang
hoac cam.

Ngay 12 18 22 28 34
Ching

PQ6.1
PQ 6.2
PQ 3.2(1)
PQ 3.2(2)

PQ 4.1

PQ1.2

PQ6.1(1) & 2

Hinh 3.7. Hinh thai té bao cuia cac chung Vi tao luc
dudi diéeu kién nudi cay uc che &nh sang cao

3.2.2. Sy tang truong

Hinh 3.8 cho thdy, su ting truong cua cac chung vi tao luc dudi diéu kién tc ché anh
séng cao 200 umol photon/m?/s sau 12 ngay nudi cdy. Su ting truong phan biét rd thanh 2
nhom: nhdm c6 mat do té bao thip va ting truang 6n dinh gom 4 chung PQ 6.1, PQ 6.2, PQ
3.1(1), PQ 3.2(2) va nhdm cd mat do té bao cao va tang trudng manh gdm 3 chung PQ 4.1,
PQ 1.2, PQ 6.1(1). Céc vi sinh vat quang hop thé hién su da dang vé hinh dang va kich thudc.
MJ3i chung c6 mot diéu kién ting trudng toi vu riéng nhu nhiét 4o, pH, do mubi, anh sang
va thanh phan dinh dudng trong méi truong. Trong d6 chi s6 quan trong nhat dbi vai céc vi
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sinh vat quang hop 1a cudng do anh sang. Dudi cac diéu kién tc ché, cuong d6 anh sang
cao, can kiét dinh dudng, su thay d6i phan ap oxy hoic nhiét do cao hay thap, qua trinh
chuyén cua vi sinh vat quang hop thay doi va cudng d6 quang hop c6 thé giam (Faraloni, &
Torzillo, 2017). Vi vay, khi c6 su thay ddi cuong d6 anh sang sau 12 ngay nudi cay cac loai
Vi tao khac nhau c6 su thay doi vé su ting truong va chuyén hoa dé dap tng lai véi nhitng
diéu kién nay.

4000

3500 PQ6.1
S E 3000 ——PQ62
2® o0 PQ32(1)
]
-8 2000 PQ32(2)
23
= 1500 PQ4.1
1000 PQ12
500 4/'—* ——PQ6.1(1)
0
0 6 12 18 24 30

Thoi gian (ngay)
Hinh 38 Sy tang tr,u’c}ng cdg cac chung vi tao luc
dudi diéu kién nudi cay uc ché cuong do anh sang cao
3.2.3. Ham lwong carotenoid

Ham lugng carotenoid trén don vi thé tich (ug/mL) va té bao (pg/té bao) cua cac ching
Vi tao luc ting 1én sau Gc ché cuong do anh sang cao. Trong d6, cac ching PQ 6.1, PQ 6.2,
PQ 3.1(1), PQ 3.2(2) c6 ham lugng cao hon cac ching PQ 4.1, PQ 1.2, PQ 6.1(1) (p < 0,05)
(Hinh 3.9, 3.10).

Anh sang 1a mot trong nhiing yéu té gisi han quan trong nhat déi sy san xuat
carotenoid, sinh khéi va acid béo. Cudng d6 anh sang ciing nhu thoi gian chiéu sang anh
huong 1én sy tang truang, sinh khdi va cac chat chuyén héa quan trong khac ¢ cac loai vi
tao khac nhau. Tang cuong do anh sang dan dén ting gap 3 lan ham luong astaxanthin &
H. pluvialis. Bén canh do, ham lugng B-carotene ciing dugc tang ¢ D. salina Ién téi 3,1%
trong luong kho khi cuong d6 anh sang thay doi tir 100 dén 1000 pmol photon/m?/s (Minhas
etal., 2016).

Trong nudi ciy vi tao dé giai quyét vin dé ting truedng va san xuit cac hop chit c6 gia
tri sinh hoc, mot giai phap phé bién 1a chién lugc nudi ciy 2 giai doan, giai doan 1 voi diéu
kién nudi ciy toi wu dé dat dugc sinh khéi téi da, trong khi giai doan 2 dé cho sy tich liiy
lipid va carotenoid str dung cac diéu kién &rc ché nhu can kiét nito, cudng dé anh sang cao,
nhiét d6 cao, do mudi cao, ndng d6 sit cao (Sun et al., 2018). O thyc vat va tao, carotenoid
dugc tong hop trong luc lap quanh nhan va su tich lity chung chi khi té bao tiép xtc véi mot
s6 yéu t6 uc ché. Sy tich lity astaxanthin trong cac thé lipid bén ngoai luc lap ting dudi
mot s6 diéu kién tc ché. Sy tong hop carotenoid duoc ting cuong boi ROS (reactive
oxygen species) dudi cac diéu kién e ché nhu cuong do anh sang cao, d6 mudi cao (Minhas
etal., 2016).
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3.2.4.Ham luong lipid

Tuong tu ham luong carotenoid, ham luong lipid trén trén don vi thé tich (ug/mL) va
trén té bao (pg/té bao) cua cac chung vi tao luc ting 1én sau tc ché cuong do anh sang cao.
Trong d0d, cac chung PQ 6.1, PQ 6.2, PQ 3.1(1), PQ 3.2(2) ¢6 ham lugng cao hon cac chung
PQ 4.1, PQ 1.2, PQ 6.1(1) (p < 0,05) (hinh 3.11, 3.12). Nhiéu yéu t6 rc ché khac nhau gay
ra su thay doi qua trinh chuyén hoa cua té bao nhu hoat hoa tinh bot va tich lity triglyceride
dan dén tich liy cac hat lipid trong tao. Yéu t6 tc ché phd bién nhit dwoc str dung cho ting
san xuat lipid 1a cudong do anh sang, nhiét 6 va nitrate (Minhas et al., 2016).

Parietochloris incise 1a mot vi tao luc don bao nuéc ngot tich liiy ham luong rat cao
triacylglycerol giau acid arachidonic. Parietochloris incise nudi ciy trong diéu kién &anh sang
cao (400 pmol photons/m?/s) dat duwoc ham lugng acid béo tong va acid arachidonic trén thé
tich cao do tang sinh khéi. Sy d6i nito cling mang lai Sy gia ting manh ty 1é acid arachidonic
trén acid béo tong (Solovchenko, Khozin-Goldberg, Didi-Cohen, Cohen, & Merzlyak,
2008). G Mychonastes homosphaera, Chlorella vulgaris, Raphidocelis subcapitata va
Scenedesmus sp. su san xuat lipid ting khi ting cudng do anh sang tir thap dén cao. Ham
lwong acid béo khéng bdo hoa nhiéu néi doi (PUFA) cao dudi cudng d6 anh séng thap, tuy
nhién & cuong do anh sang cao gay ra su tich liy lugng lon acid béo bdo hoa va acid béo
khong bdo hoa mot ndi doi (Minhas et al., 2016).
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Hém lgng lipid

4.  Kétluan

Cac chung vi tao luc duoc phan l1ap tir Phi Quéc, tinh Kién Giang cd thé chia lam hai
nhém: nhém céc chung PQ 6.1, PQ 6.2, PQ 3.2(1), PQ 3.2(2) té bao chuyén mau vang hoic
cam, kich thudc ting, ting trudng thap va on dinh, tich lily carotenoid va lipid cao dudi cac
diéu kién nudi cdy can kiét dinh dudng va tc ché cuong do 4anh sang cao. Trong khi do,
nhom cac chung PQ 4.1, PQ 1.2, PQ 6.1(1) té bao c6 mau xanh, kich thudc nho, ting truéng
cao, tich lliy carotenoid va lipid thép duéi cac didu kién nudi ciy can kiét dinh dudng va tc
ché cudng d6 &nh sang cao.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi
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THE MORPHOLOGICAL, PHYSIOLOGICAL AND BIOCHEMICAL
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ABSTRACT

Green microalgae are photosynthetic microorganisms capable of producing essential organic
substances to maintain life on Earth. The selection process for green microalgal strains capable of
accumulating high carotenoids and lipid contents was carried out on biomass from water samples
collected in Phu Quoc (PQ) island, Kien Giang province of Viet Nam, based on morphological,
physiological and biochemical characteristics. As a result, four green microalgal strains, including
PQ 6.1, PQ 6.2, PQ 3.1 (1), PQ 3.2 (2), were identified as high accumulators, whereas four other
strains, PQ 1.4, PQ 1.2, PQ 6.1(1), were identified as non-accumulators. This is evident by the
differences in cellular characteristics: when grown under nutrient-depleting and/or high-light
intensity condition, high-accumulating strains have large cell size, yellow or orange coloration, low
and stable growth but high carotenoid and lipid contents; whereas non-accumulators have small cell
size, green color, high growth, but low carotenoid and lipid contents.

Keywords: carotenoid; Green microalgae; lipid
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