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ABSTRACT

The halophytic green micro algae Dunaliella salina has an important
economic value because it contains p-carotene, glycerol and other
accessory pigments, which have pharmaceutical application. In this study,
Dunaliella salina NT6 was isolated from 30 water samples collected in
salt fields along the coast of Khanh Hoa province and assessed the role of
cultural medium, temperature, light and sanity concentration to the growth
and [-carotene production of this strain. As the result, after 7 days
enrichment on J/I 8,8% Dunaliella salina NT6 strain were isolated by
transplanting on agar plates, diluting samples and morphological
observation on optical microscope. The J/I medium comforted the growth
of the algae when compared with Walne and F/2 medium.Furthermore,
D.salina NT6 grew the best in NaCl 2M, 14.000lux and 28°C. Under high
salt concentration (2M NaCl) and strong light energy constantly
14.000lux, p-carotene concentration was accumulated up to 2.94 pg/cell in
this strain. These findings contribute into studying on diversity of
Dunaliella species in Khanh Hoa and further their applications in
Sfunctional drugs and fish aquaculture.

TOM TAT

Vi tao bién Dunaliella salina cé gid tri kinh té Ién béi né cé chira cdc hop
chdt cé img dung quan trong trong digc pham nhw B-carotene, glycerol
va cdc chat mau khéc. Trong nghién ciru ndy, ching Dunaliella salina
NT6 duoc phan lap tir 30 mau nude thu tai cde ruong mudi doc bo bién
Khdnh Hoa va dwoc danh gid dnh hwéng ciia méi truong nudi cdy, nhiét
do, anh sang va d¢ man toi sw sinh truong va tich lily p-carotene cua
ching vi tao nay. Két qua chi ra, sau 7 ngay dwoc lam giau trong méi
truong J/I 8.8% chung Dunaliella salina NT6 dwoc phan lap bang phirong
phap cay trén dia thach, pha lodng mau va quan sdt hinh thdi trén kinh
hién vi quang hoc. Méi truong J/l hé tro sinh truong cia D.salina NT6 so
voi méi truong F/2 va Walne. Hon nita, D.salina NT6 sinh truong tot nhat
& nong dp muéi NaCl 2M, dnh sang 14.000 lux va nhiét do 28°C. Trong
diéu kién ndng dé muoi cao (2M) va chiéu sang manh (14. 000lux) ching
NTG6 cé thé tich lity ham heong f-carotene I6n hon 2.94 pg/té bao. Nhing
két qua nay gop phan nghién civu tinh da dang ciia cdc lodi Dunaliella
trén dia ban tinh Khanh Hoa va nhiing img dung xa hon cua vi tao nay
lam thue pham chire ndng va trong nudi trong thiiy san.
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1 PAT VAN BE

Vi tdo 12 mot cAu thanh quan trong cua sinh vét
phu du (plankon), dong vai tro trong viéc duy tri va
phat trién h¢ sinh thai dudi nudc. Vi tao 1a thirc an
tuoi séng dic biét quan trong cho su phat trién 4u
trung cua hau hét cac loai tdm, c4, dc va cho cac
dong vat phu du; tinh uu viét ctia vi tdo la khong
gdy 6 nhiém méi truong, cung cip day du céac
vitamin, chit khoang, vi lugng, dic biét 1a chung
chtra rat nhidu loai axit béo khong no. Ching cé
gia tri dinh dudng rit cao va pham vi ing dung
rong rdi (Sena et al, 1995).

Carotenoid 1a nhém sic t6 co kha ning chéng
oxi hoa hiru higu, giup ngan ngtra hoac tri hodn cac
bénh méan tinh nhu ung thu, 130 hoda, xo cling dong
mach, duc thuy tinh thé. Viéc san xuét carotenoid
tir ngudn c6 sin trong ty nhién dugc cho 13 an toan
hon vi it tao ra cac dang ddng phan ciu tric c6 kha
ning anh hudng xau dén sirc khoe con ngudi so véi
tir con duong tong hop hoa hoc. Vi tao bién, dic
biét 1a loai Dunaliella salina, trong cac diéu kién
nhat dinh, ¢6 kha ning tong hop ngudn B-caroten
rat hiru hiéu (Ben-Amozt, 1987).

Trén thé gidi, mo hinh lam giau B-caroten trong
sinh khéi ctia D.salina da dugc nghién ctru trén qui
mé phong thi nghiém va san xuét thuong mai
(Hejazi et al., 2004). Vién nén dugc lam tir tao
D.salina c¢6 ham lugng dam, lipid, carbonhydrat
tuong ddi cao, lai giau B-caroten, do d6 c6 tac dung
tang cuong suc khoe, giap dep da, sang mit, ting
cuong hé mién dich va chong lio hoa. Ngoai ra, tao
D.salina giau carotenoid c6 thé duoc st dung trong
nuoi trong thuy hai san, ddc biét 1a cac giai doan
uong au trung cac loai thuy san c6 gia tri kinh té
cao. Do d6, dd c6 mot sO cong trinh trong nudc
nghién ctru vé ching vi tao nay nham tng dung
trong y dugc va nudi trong thuy san (Pang Diém
Hong va ctv, 1998, Hoang Thi Kim Thoa vd ctv,
2006; Huynh Hiép Hung va ctv, 2013).

bé tich lily B-caroten can d0 man cao, nhiét do
cao va cuong do chiéu sang 16n, cac nghién ciru chi
ra & do man trén 27% NaCl D.salina c6 thé tich luy
duogc lugng carotenoid 1€n tdi trén 14% khéi lwong
kho (Ben-Amotz, 1991). Khanh Hoa c6 dudong bod
bién dai, cuong do chiéu sang manh quanh nim,
vao mua khé nhiét d6 luén duy tri & mic 6n dinh
25-35°C, hon nira c6 hé théng cac rudng mudi ¢o
d6 man cao, vi vay la diéu kién rét tét dé vira xen
canh 1am mudi, vira nudi trong vi tio bién sinh
carotenoid. Vi vay, viéc phéan 1dp va nghién ctu
kha ning sinh trudng va tong hop B-caroten cia vi
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tao bién D.salina gép phan nghién ciru tinh da
dang cua cac loai Dunaliella trén dia ban tinh
Khénh Hoa nhdm khai thac céc loai ban dia va
nhiing Ung dung xa hon cua vi tao ndy lam thyc
pham chirc ning va thirc an nudi trong thity san.

2 PHUONG PHAP NGHIEN CUU
2.1 Vitliéu

Vi tao D.salina dugc phan lap tir rudng mudi
thugc cac xa Ninh Diém, Ninh Hai, Ninh Thuy,
Déc Lét thudc huyén Ninh Hoa; va Canh Ranh tinh
Khanh Hoa.

2.2 Thu va xir Iy miu

St dung binh nhya thu mau trong cic 6 cua
ruéng mudi, cac mau thu xong dugc dua ngay vé
phong thi nghiém, loc qua luédi loc sinh vat phu du
dé loai bt tap chat, 1am tiéu ban soi tuoi dé kiém
tra so bd su c6 mit cua tao Dunaliella salina, bd
sung moi truong J/1 8.8% dé nudi lam giau. Sau 10
ngay, khi thdy dung dich c6 mau xanh cua tao thi
dem mau quan sat dudi kinh hién vi va bit dau
phan lap.

2.3 Phén lap bing phwong phap pha loing

Tao Dunaliella salina dugc phan lap bang
phuong phip pha loing miu theo md ti cia
Nguyén Thi Huong va ctv, 2001. Mai truong phan
lap: J/1 8.8%.

2.4 Phin lap bing phwong phap ciy trén
moi truwedng thach

Qua trinh phan 1ap duoc tién hanh theo phuong
phap ctia Shirai c6 cai tién. Nho 1 ml dich mau vi
tao trén dia thach chira moéi truong J/1 8.8%. Tao
dugc nudi 2 -3 tudn & nhiét d6 20-22°C véi cudng
do anh sang 3000 - 4000 lux theo quang chu ky
24h sang Oh tdi. Sau 10-20 ngay xudt hién céac
khuén lac mau xanh. Dya vao hinh thai dé chon
khuén lac mong muén. Sau khi xac dinh chinh xac,
ding que cdy tach cac khuan lac ra va dua vao nudi
trong céac lo 5 ml. Qua trinh phan 1ap c6 thé dién ra
nhiéu 1an d&én khi phan 1ap duoc khuan lac thuan.

Vi tdo Dunaliella salina dugc xac dinh tén loai
bang viéc so sanh hinh thai véi khoa phén loai cua
Tomas (Tomas et al, 1997).

2.5 Phwong phap xac dinh kha ning sinh
trudng cia vi tdo

Xac dinh mat do té bao bé'mg viéc su dung
budng dém hong cau Neubauer (Guillard, 1978 va
Schoen, 1988), xir 1y sé liéu va v& d6 thi ting
trudng cua tdo.
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2.6 Thiam do dnh hwong ciia mot sé didu
kién nudi ciy dén kha niing sinh truéng va tong
hgp B-caroten ciia tio Dunaliella

Su tich lily p-caroten can nhiét d6 cao, d6 man
cao va cuong do chiéu sing manh (Ben-Amotz,
2009). Vi vay, viéc diéu chinh cuong do anh sang
va d6 min co thé 1a chién luoc tot nhat dé dat duoc
mirc tich liiy p-carotene t6i uu (Madadkar &
Shariati, 2007; Madadkar et al, 2009). Ngoai ra,
kha nang sinh truong cta tdo phu thudc vao mobi
treong nudi cdy va nhiét do (Ben-Amotz, 1991;
Shariati & Hadi, 2011).

2.6.1 Chon méi truong nudi cdy thich hop
Dé xac dinh moi trudng nudi thich hop chung
toi st dung 3 loai moi truong thuong duoc st dung

dé nuéi tao Dunaliella 1a modi truong J/1, moi
truong F/2 va moi truong Walne.

Mat dd ban dau dugc chon la 5x103tb/ml
(Fazeli et al, 2006; Celekli and Donmez, 2005;
Patricia and Gonzalez, 2005), anh sang 7500lux
(Rad er al, 2011), chu ky chiéu sang 24/24 gio,
nhiét do 28°C, thé tich' nudi 11. Mdi thi nghiém
duoc lap lai 3 71£1n. Tiér} hanh ‘theo doi sy sinh
truong, phat trién cua ¢ bao bang phuong phap
dém sO luong t€ bao tir d6 xac dinh duge moi
tredong nudi thich hop nhat.

2.6.2 Anh hieong ciia nhiét do méi trieong

B6 tri thi nghiém:

Nhiét do: 20-22°C, 28°C, nhiét d phong
(nhiét d6 bién thién theo chu ky ngay va dém)
Mat d6 ban dau: 5x10° (Rad et al., 2011)

Cuong d6 chiéu sang: 7500lux (Rad et al.,
2011)

Do man: J/1 12.5% (Shariati et al., 2011)
Thoi gian chiéu sang: 24/0h
Suc khi lién tuc
Thé tich nudi: 1000ml
2.6.3 Anh hwong cua do man
B6 tri thi nghiém:
Nhiét d6: Tir nghiém thire lya chon nhiét d6
Mat do ban du: 5x10° (Rad et al, 2011)
Cuong d6 chiéu sang: 10.000lux
P06 man: J/1 1IM-5M (3.3%, 5.85%, 8.8%,
11.7%, 17.5%, 23.4%, 29.5%, 31%, 33%)
Thoi gian chiéu sang: 24/24h
Suc khi lién tuc
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Thé tich nuéi: 1000 ml
2.6.4 Anh huong ciia cuong d chiéu sing
B& tri thi nghiém:
Nhiét do: 28°C
Mat d6 ban dau: 5x10°
Cudng do chiéu sang: 10.000lux - 14.000lux
duoc thiet ke bang viéc su dung dan dén huynh
quang va dung may do cuong do sang.
Do man: Tt nghiém thirc Iya chon d6 man
Suc khi lién tuc
Thé tich nuéi: 1000 ml
O mdi nghiém thirc xac dinh céac thong s moi
truong thich hop, sy thay doi cua t€ bao vi tao
duoc xac dinh thong qua s6 lwgng mat do t€ bao va
ham lugng B-carotene.
2.7 Xac dinh ham luwgng B-caroten

Ham lugng B-caroten cta tdo Dunaliella salina
duoc xac dinh theo phuong phap cua Shaish
(Shaish ef al, 1992) nhu sau: Lay 1 ml dich tio can
phan tich, mang li tdim ¢ 1000v/phut trong 5 phut,
dd dich ndi, can duoc chiét véi 3 ml etanol: hexan
(ty 1€ 2:1 v/v). Thém 2 ml H,0 va 4 ml n-hexan vao
va lac déu hén hop. Li tim ¢ 1000v/phut trong 5
phat. Hat dich chiét & pha n-hexan, so mau & budc
song 450 nm. Két qua ham luong B-caroten dugc
tinh theo cong thirc:

Ham lugng B-caroten (ugmiy = A450 x 25.2 trong
d6 A450 1a gia tri OD do dugc 6 A=450 nm.

A450x 25.2

Ham lugng B-caroten (pgim) =
Mat d6 té bao/ml

2.8 Xirly sb liéu
86 liéu dwoc xir 1y bang phuong phap théng ké

ANOVA one-way voi sy ho trg cia phan mém
SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Phén 13p tao Dunaliella salina trén
rufng muoi tinh Khanh Hoa:

Viéc phan 1ap dya vao kha niang phat trién cua

vi tdo trén moi truong chon loc cho D.salina J/1

8.8% da duoc thira nhan (Borowitzka 1988) va

sir dung cac phuong phép soi kinh hién vi quang

hoc md ta déc diém cau trac t& bao va do kich

thudc té bao dua theo khoa phéan loai ciia Tomas
(Tomas, 1997).
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Quan sét hinh thai cta té bao vi tao tir mau NT6
trén kinh hién vi quang hoc (1000X) cho thiy: Té
bao nho sdng riéng 1€, co 2 roi dai gip doi chiéu
dai co thé, chiéu dai té bao 18-24 um, chiéu
rong 10-15 pm. C6 mot diém mét mau do sam &
mot phia gan goc roi, thé lap xep vong hinh chén &
phan du6i cua té bao chat, gom nhimng hat nho
¢6 mau do nhat, bat mau sam khi giam cuong do
4nh sang.

(A)

S6 chuyén dé: Thiy san (2014)(1): 218-228

Dit liéu nay phan 16n trung khop véi cac dic
diém hinh thai cta D.salina Teodoresco 1905,
duoc mé ta boi Tomas véi dac diém chung 1a vi tao
chuyén dong nhanh, kich thudc té bao khoang 16-
24 pm, c6 hai roi déu nhau, chiéu dai cta roi gip
1,5 dén 2 lan chiéu dai co thé. Do d6, ching toi
budc dau xac dinh ddy 1a loai D.salina va dat tén la
D.salina NT6.

4w L2
Length : 14.6 um

ML

Length - 21.7 um

B)

Hinh 1: Ciu tric Dunalila salina NT6 (A) va kich thuéc té bao D.salina NT6 (B) trén kinh hién vi
quang hoc (1000X); miii tén mau vang chi diém mit (eyespot)

Hinh 2: Téo D.salina NT6 trén kinh hién vi
quang hgc (1000X); miii tén mau doé chi thé
lap hinh chén

3.2 Su thay di hinh thai ciia tio D.salina NT6

Vong doi cua tdo Dunaliela salina NT6 trai qua
3 hinh thai cha yéu:

— Thé sinh duomg (Vegetative cells): té& bao
¢6 roi déu nhau, c6 hinh ovan, kich thudc chiéu dai
khoang 22-24 um, chiéu rong khoang 14-16 um.
Cac nghiém thurc thay doi cuong do chiéu sang va
néng d6 mubi cho thiy, & noéng d6 mudi cao
(NaCI>15%) va cuong do chiéu sang manh
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(>22Klux) thé sinh dudng c6 mau d6 (hinh 3B ), te
bao ¢ dang mau xanh trong dleu kién anh sang yéu
(<10.000lux) va nong d6 mudi thip (3 - 15%)
(Hinh 3A). Pic diém nay ciing phu hgp véi nghién
ctru ctaSarmad (Sarmad et al., 2006). Té bao
truong thanh co thé sinh san vo tinh bang cach
phéan bao nguyén phan, té bao phén chia theo kiéu
phén do6i (Hinh 4A), mdi 1an tao ra 2 té bao con.
Kiéu sinh san v6 tinh nay khac v6i mot sé loai tao
luc thudc cung nganh Chlorophyta, vi du Chlorella
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vulgaris phan chia da nhan, tr mot nhan cua té bao
me c6 thé phan tha‘mh 4, 8, 16 nhan nho hon, sau dé
tao thanh 4, 8, 16 té bao con (Dewan et al, 2012).

(A)
Hinh 3: Thé sinh dudng ciia tio Dunaliella salina NT6 dwdi kinh hién vi quang hoc (400X)
(4) Thé sinh dudng mau xanh ¢ nong do NaCl 8.8%, (B) Thé sinh dwdng mau dé & néng dg 15,5% NaCl

(A)
Hinh 4: Sy phén dbi ciia té bao sinh dudng tio Dunaliella salina NT6 dwéi kinh hién vi quang hoc
(1000X)

(4). Qua trinh phdn déi ciia té bao me Dunaliella salina NTG6 (16 bao dwoc chi b6i mili tén mau tring); (B) Té bao con
cua Dunaliella salina NT6

— Thé giao tit (Gamate cells): Dunaliella
salina c¢6 thé phan chia giam phan tao thanh céc
giao tir. Giao tir cua Dunaliella salina NT6 c6 dac
diém cAu tric co thé khong khac biét nhiéu so véi
thé sinh dudng, ngoai trir nd ¢ hinh thuén dai, nho
hon va bop lai & khoang 1/3 co thé tinh tir gbc roi
(Hinh 5A). Cac thé nay mang vét chét di truyén la
n va c6 thé tiép hop dé tao thanh hop tur.

— Thé hop tir (Zygote) hay thé bao tir (Cyst):
Trong diéu kién séng khic nghiét, vi du méi trudng
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Céc té bao sinh dudng con thudng ¢6 kich thude
nho hon gap 2 lan kich thudc ctia té bao sinh
dudng trudng thanh (Hinh 4B).

(B)

(B)

bi pha lodng qua muc (ndng d6 mudi NaCl giam tir
10% dén 3% ), hodc bi kho han qui mic - ting
nf‘)ng d6 mudi NaCl (Loeblich, 1969; Oren &
Dubinsky, 1994; Oren, 2005) xay ra qua trinh tiép
hop cta céc giao tir dé hinh thanh hop tir. Ban dau
1a su tiép xuc cua roi (Hinh 5B), sau d6 cac giao tir
hinh thanh cau ndi sinh chét va tiép hop. Thé hop
tir co thé mau xanh (trong diéu kién pha lodng -
Hinh 6A) hodc mau do6 (trong diéu kién ting nong
d6 mudi - Hinh 6B). Thé hop tir cia Dunaliella
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salina 6 16p 4o bén ngoai day, co thé song trong con duge goi 1a thé bao tir. Bao tir nay khi gap diéu
diéu kién pha lodng hoac nong dd mudi cao mdt kién thuan loi, s€ phan bao gidm nhieém, cé thé tao
thanh 32 t€ bao con.

khoang thoi gian twrong dbi dai. Thé hop tir doi khi

5y

Hinh 5: S tiép hop ciia giao tir Dunaliella salina NT6 de hmh thanh hop tu' duéi kinh h1en vi quang
hoc (1000X)

(4) Giao tir Dunaliella salina NT6; (B) Sw tiép hop ciia giao tir Dunaliella salina NT6

: T

(A) (B)
Hinh 6: (A) Thé hop tir c6 mau xanh ciia tio Dunaliella salina NT6 & d mudi NaCl 8,8%; Thé hep tir
¢6 mau do6 cia tao Dunaliella salina NT6 & d¢ muoi NaCl 30%

3.3 Anh huéng ciia mdt s6 diéu kién nudi mdi truong J/1 ¢6 e do tang nhanh nhét va dat mat
cay den kha nang sinh truéng va tong hop p- d cuc dai cao nhét so v6i 2 mdi truong con lai: tir
caroten cua tio D.salina NT6 2x10° + 10° tb/ml (ngay 10) 1én dén cuc dai 1a

5.51.x10° + 2x103 tb/ml (ngay thir 18) so v&i mat
L ‘ 0 4.31x10° % 10% tb/ml va 4x106 = 10° tb/ml & moi
Khao sat su bien dong mat do tdo qua 12 ngay truong Walne va F/2. Sau ngay 18, mat do ching

3.3.1 Anh heong ciia méi trwong nudi cdy

nudi trén 3 loai moi truong J/1 3.3%, Walne 3.3% NT6 giam din ¢ ca 3 moi truong, trong d6 modi
va F/2 3.3% (Hinh 7) ching t6i nhan thay: Trong truong J/1 ¢6 toe do giam cham hon 2 modi truong
10 ngay dau tién, su tang so luong t€ bao/ml & cac con lai.

mdi trudng nudi khac nhau khong nhidu. Tuy
nhién, bit ddu tir ngay thi 12 tré di thé hién 13 su
Kkhéc biét mat do té bao trong cac mdi trudng nuoi.
O cic mdi trudong, mat do tao déu ting nhanh tir
ngay thir 12 va dat cuc dai vao ngay tht 18, nhung

Nhu vy, su bién dong $6 luong té bao trén 3
mdi truong nudi cho thdy moi truong J/1 1a moi
truong pht hop hon ca cho sy sinh truong cua té
bao tdo D.salina NT6. Moi truong nay dugc s
dung cho nhitng nghién ciru tiép theo.

223



Tap chi Khoa hoc Truong Pai hoc Can Tho

Hinh 7: Bién dong ciia mat d tio
D.salina NT6 theo mdi trwong nudi

Matdo tao (x10%b ml)

r s o—
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3.3.2 Anh heong cia nhiét do

Hinh 8 cho thy thoi gian nudi cdy va cac mirc
nhiét do nudi cdy déu anh huong dén mat do tao
NT6. Tam ngiy diu tién ciia qua trinh nudi ciy,
mat do té bao & tit ca cac nghiém thirc nhiét do déu
tang, trong d6 muc nhiét 22°C va nhiét d phong
tang cham qua céac ngay, trong khi muc nhiét 28°C

6

S

Hinh 8: Anh hwéng ciia nhiét o moi
truong nudi déen mat d té bao ching
D.salina NT6

Mat do te bao (x10°b/ml)

Nhu vay, nhiét do 28°C la nhiét do thich hop
nhét cho sy sinh truong cua NT6. Két qua nay co
su khac biét voi két qua nghién ciru cua Shariati
(Shariati & Hadi, 2008) khi Dunaliella sp. (chung
Iran) c6 nhiét do tdi thich cho sinh truong la
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mat do tao tang manh, dic biét 1a ttr ngay tha 3 dén
ngay thtr 8, mat do tao tang 4.5 lan. Mat d6 cuc dai
déu dat duge sau 8 ngdy nudi ¢ ca 3 mirc nhiét do,
trong d6 cao nhéat 1a nhiét d6 28°C voi 5.38 x10°6 +
10° tb/ml, tiép dén 1a nhiét d6 22°C véi 3.26 x10° +
4x10° tbp/ml va thap nhét 1a mirc nhiét d6 phong
v6i 2.61 x10° £ 10% th/ml. Sau ngay thtr 8, mat do

tdo giam din ¢ cal nghiém thirc nhiét do.

——-2245C
--—-28446C
Nhi¢t déphong

Ngay nuol
10

khoang 20-22°C. Piéu nay duoc giai thich 1a do
Khanh Hoa thudc vung cé6 mirc nhiét do trung binh
nam 27-28°C, nén cac loai ban dia cdé xu hudng
thich nghi voi khoang nhiét do nay.
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Hinh 9: (A). Anh hwéng cia nhiét do méi trueong nuf)i dén ham lrong p-caroten (mg/L)
(B). Anh hwéng cta nhiét d¢ méi trwromg nuodi den ham lwgng p-caroten (pg/tb)
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Hinh 9 cho théy su anh hudng cua nhiét do dén
kha nang tich lliy B-caroten ctia ching NT6. Giai
doan dau cua qua trinh nuéi, khi ting thoi gian
nudi cdy ham luong B-caroten (mg/L, pg/tb) déu
tang ¢ ca 3 mirc nhiét do (su sai khac gilra cac murc
nhiét do va giita cac ngay c6 y nghia thong ké véi
p<0.05), trong d6 nhiét d6 28°C c6 mirc tang nhanh
va manh nhit. Ham lugng P-caroten (mg/L va
pg/tb) dat cuc dai vao ngay thu 8 cua qud trinh
nudi, cao nhit & mirc nhiét 28°C (7.45 £0.01 mg/L
va 1.64 £ 0.01 pg/tb) va thap nhit & nhiét do 22°C
(3.77 £ 0.13 mg/L va 1.17 £ 0.02 pg/L). Piéu do
cling phu hop véi su thay ddi cua mat do té bao
NT6 phy thudc vao nhiét 6. Vi vay, nhiét do 28°C
cling 1a nhiét do thich hop nhét cho sy téng hop B-
caroten cuia tao NT6. Mac du, nhiét d6 cao la yéu
to kich thich sy tong hop P-caroten ciia tao
Dunaliella (Madadka et al, 2009; Madadka &
Shariati, 2007; Sarmad et al, 2006), nhung nhiét do
phong do bi bién di theo chu ky ngay va dém nén

Mat do te bao (triey tb/mi)
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khong c6 kha ning kich thich sy sinh tong hop p-
caroten cta chung NT6.

i Nhu vay, 28°C la nhi¢t d6 sinh truong tdi wu
dong thoi 1a muc nhiét @6 xdy ra sy tich Iy cao
ham lugng B-caroten ctia chung NT6.

3.3.3 Anh hwong cua do man

D6 man thich hop nhét cho sinh trudng cla
NT6 la 2M, mat do té bao la 6.24x10° + 10* &
bao/ml. Nghién ciru nay ciing twong dong véi két
quéa nghién ctru cua Celekli ( Celekli, 2006), nong
d6 NaCl tét nhit cho ting trudng 1a 2M va cua Rad
et al (Rad et al., 2011) trén cac ching Dunaliella
cua Iran, gia tri d0 man t61 wu cho sinh trudng 1a
12.5% (twong dwong 2,2 M NaCl). Tuy nhién, két
qua nay twong ddi khic biét so voi ching
Dunaliella sp. (Huynh Hiép Hung va ctv., 2013) c6
pha lag kéo dai dén khoang ngay thir 24 va 6n dinh
vao ngay 45 véi mat do t& bao cao nhit dat
15.7x10° t& bao/ml. Piéu nay co thé do sy khac
biét ching Dunaliella va mat d6 ban dau.

NRAY 1 ngdy 2 ngdy 3 ngdy 4 ngdy S ngdy 6 ngdy 7 ngdy 8 ngdy 9ngdy 10

Hinh 10: Anh hwéng ciia dd miin dén sy sinh truéng cia tio D.salina NT6
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(A)

V6i ham lugng B-caroten theo don vi mg/L: O
cic d0 man khac nhau, ham luong P-caroten
(mg/L) ting theo cac ngay nudi cy. Ham lugng p-
caroten dat cuc dai sau 8 ngay nudi, trong d6 nong
d6 mudi 2M dé nuéi ching NT6 cam tmg tong hop
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Hinh 11: (A). Anh hwéng cia do mén dén ham lwgng B-caroten ciia chiing NT6 (mg/L)
(B). Anh huéng ciia d0 man deén ham lugng p-caroten ciia chiing NT6 (pg/tb)

B-caroten cao nhat véi 10.73 + 0.02 mg/L, tiép theo
1a ndng d6 1.5M vé6i 9.33 + 0.02 mg/L, cao hon
nhiéu so voi cac néng d6 mudi con lai. Tai n6ng do
NaCl 4M, tio NT6 tong hop lwong B-caroten thép
nhét so véi cac gia tri d§ man trudce do, chi dat 2.19
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+0.01 mg/L. Tir ndng d6 NaCl 5M tré di, luong p-
caroten qua thap, khong c6 su sai khac giita cac
ngdy nghién ctru. Pidu nay ciing phu hop véi su
tang mat do tao NT6 theo d¢ man, tai néng do 1.5-
2M, mét d tao tang nhanh va manh nhét, trong khi
d6 & mat do tao giam manh ¢ ndng d6 3M va 4M
(Hinh 11A). Nhu vay, don vi mg/L chi phan anh sy
tang hodc giam ham lugng B-caroten phu thudc vao
mat do té bao.

Véi ham luong P-caroten theo don vi pg/tb:
Bién dong khac nhau theo cac ngay nudi cay. 0
hau hét nong d6, ham luong B-caroten (pg/tb) bi
giam sau 4 ngay nudi cdy. Sau d6, ham lugng p-
caroten tang tro lai, ddi voi cac gia tri NaCl 0.5M
dén 2M, ham lwong B-caroten dat cyc dai sau 8
ngay, cao nhat 1a ndng d6 NaCl 2M tuong tmg voi
luong B-caroten la 1.72 + 0.02 pg/tb (Hinh 11B).
Tuy nhién, sau d6 ham lugng B-caroten cd xu
huéng giam xudng, giam 11,6%. Trong khi do,
ham lugng B-caroten & ndng do 3M va 4M cé xu
huéng tang dan. Dleu nay co thé giai thich la do
trong diéu kién séc mudi, té bao cén phai c6 thoi
gian dé khoi dong co ché ting tong hop glycerol va

Hinh 12: An,h huéng cia cudng do
chieu sang deén mat d¢ te bao (tb/ml)
chiing NT6

Mat do te bao (trieu tb/ml)

1

Khi ting cuong do chiéu sang tir 10Klux dén
11,5Klux thi & mat do té bao & cac 16 bi giam
(p<0.05), sau 8 ngay, mat do cuc dai 6 cuong do
10Klux 14 6,53 x10° + 2x10* tb/ml, giam dan con 1a
5.62x10° + 2x10% 5,53x10° £ 10* va 5,58 x10° =
3x10* tb/ml twong Ung voi cac gia tri 11Klux,
11,5Klux va 12Klux. Nguoc lai, khi ting cuong do
chiéu sang tir 12.5Klux dén 14Klux, mat do tao lai
ting theo thoi gian nudi cdy, trong d6 cuong
d614Klux c6 mirc ting manh nhat, sau 8 ngay nuodi
cay, mat do dat 7.2 x10° 2x10* tb/ml. Gia tri cuong
d6 13Klux va 13.5Klux c6 muc ting mat do cham
hon. Tuy nhién, trong khi cdc miu khac mat do té
bao dat cuc dai vao ngay thir 8 clia qua trinh nuoi
ca?iy, thi & cuong d6 13Klux mat do dat cuc dai la
5.12 x10° £10*b/ml va gidm nhanh vao cic ngay
sau do6. Cuong d¢ 10Klux khong tuan theo qui luat
chung, khi mét d¢ té bao ¢ cuong do nay dat mirc

Ngdy ngdy ngdy ngld
)
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tich liy B-caroten. Do do, can thiét phai nghién ctru
thém s6 ngay sinh truong cua tao dé xem xét vé
mirc do tong hop p-caroten. Pang luu ¥ 13, tai thoi
diém 9 ngay cua qué trinh sinh truéng, & n@)ng do
NaCl 3M va 4M, ham lugng B-caroten (mg/L) da
giam thi ham lugng B-caroten (pg/tb) lai c6 xu
huéng ting. Xu hudng nay xay ra do & nong do
mubi tir 0.5M - 3M la ndng d6 thich hop cho sinh
trudng cua tdo, mat do té bao tang 1én rat nhanh,
ngdy 9 roi vao pha tan lui cua tao, sé luong té
bao/L méi truong c¢6 xu huéng giam dan. Trong
khi d6 tai n6ng d6 mudi cao, do diéu kién séng
khong thudn loi, sy hinh thanh céac thé cyst kéo dai
thoi gian sinh truéng, té bao c6 xu hudéng tong hop
p-caroten thich nghi véi diéu kién 4nh sang manh
va ndng do mudi cao (Madadkar & Shariati, 2007;
Madadkar et al., 2009).

3.3.4 Anh huong cia cwong dp chiéu sing

Hinh 12 chi ra anh huéng ciia cuong do chiéu
sang dén su thay ddi mat do tao NT6. Két qua cho
thy, c6 su phuc tap trong tac dong cua cudng do
chiéu sang tir 10Klux - 14Klux dén sy sinh truong
cua tdo NT6.

w10 K|
~—10.5KI
w—11Klu
—11.5 Kl
; ——12 Klux
®—12.5KIL
v A 13 Klux
/i 13.5K!
L 14Kl
Ngay nuoi

) ngdy ngdy ngdy ngdy ng
3 a 5 6 7

dy
8 9

ngdy
10

tang nhanh va manh hon cac cuong do tr 10,5KIux
dén 13,5Klux, dat mat do cuc dai 6,53 x10° +
2x10* tb/ml, chi thdp hon mirc cudng do 14Klux.

Vi gia tri cuong d6 sang 10Klux sau 9 ngay
nudi ca?iy cac té bao budc vao pha chét, mat do té
bao & thoi diém 9 ngdy nudi chi con 5.3x10° +
2x10* tb/ml, giam 18.9% so véi thoi diém cuc dai.

Nhu viy, cuong do chiéu sang tir 10Klux dén
14klux c¢6 anh huong dén sy sinh trudng cia tao
NT6 theo chidu huéng twong ddi phirc tap. Qua cac
gia tri khao sat thi cuong d9 14Klux la gia tri
cuong d6 anh sang thuan lgi nhat cho sinh truong
cua Dunaliela salina NT6.

Hinh 13 cho thay gia tri cuong do sang 14 Klux
thich hop nhit cho viéc téng hop B-caroten. NT6
tich lily ham lwong B-caroten 1a 2.94pg/tb va dang
c6 xu huong tang 1én & cac ngay sau do.
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(A)

Hinh 13: (A). Anh hwéng ciia cwong d9 chiéu sang dén ham lwong p-caroten mg/L ciia D.salina NT6

Ham luong [-caroten (pg/th)
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Ngay nuoi

(B)

(B). Anh huéng ciia cuwong d chiéu saing dén ham lwong B-caroten (pg/tb) ciia D.salina NT6

4 KET LUAN VA DE XUAT
4.1 Kétluan

Duya vao cdc ddc diém hinh thai, budc dau xac
dinh duogc loai vi tdo phén lap tai ruong muoi tinh
Khéanh Hoa 1a Dunaliella salina, dugc ky hiéu la
NT6.

Vong doi sinh truong cua Dunaliella salina
NT6 trai qua su thay doi cua 3 hinh thai chu yéu: té
bao sinh dudng, giao tir, the hop tu.

Qua khéo sat trén 3 loai moéi trudng nudi vi tao
l1a J/1, F/2 va Walne da lga chon dugc moi truong
nuéi thich hop nhit cho sinh trudong cua chung
NT6 1a J/1.

Diéu kién thich hop nhét cho sinh truéng cua
tao D.salina NT6 la: nhiét d¢ 28°C, cuong d¢ anh
sang 14Klux, do0 man 2M. Trong khi d6 sau 22 ngay
nuoi cay, dieu ki€n cam ung tong hop manh B-caroten
la cuong d6 anh sang >14 Klux, 30 man 4M.

Trong diéu kién nuéi cdy NT6 gdm cudng do
chiéu sang 14.000lux, d6 man 2M, ham luong B-
caroten dugc tich iy 1én t6i 2.94 pg/tb.

4.2 D@ xuit

St dung cac chi thi sinh hoc phan tir dé dinh
danh chinh xac loai Dunaliella salina NT6.

Két hop cac diéu kién nudi dé tdi wu hoa diéu
kién sinh truedng va tang tich liiy B-caroten chiing
Dunaliella salina NT6.
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