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Abstract: Nam Dinh salty fields are the largest hyper-saline area in the North of Vietnam, has
fluctuated in salinity over time. Dunaliella is a type of halophile green-orange microalgae especially
found in salty fields and is known for its antioxidant activity; because of its ability to create large
content of carotenoids. In this study, Dunaliella sp. isolates from hyper- saline Nam Dinh salty fields
water were cultured in modified Johnson media and were treated at eight different salinities (0.5 to 4
M NaCl), then their cell proliferation rate and f[-carotene production were studied. In order to
determine the optimal salinity required for the highest B-carotene accumulation, cell count of
Dunaliella sp. isolates, total carotenoids and concentration of the [-carotene were determined by
direct microscopic counting and spectrophotometry. In the samples with different salinities, the cell
count and the -carotene content of Dunaliella sp. DA23 ranged between 6.83-10.02x10° cell/mL and
5.13-9.31pg/cell, respectively. At the end of the experiments (16 days), the maximum cell content at 1M
NaCl was 9.93 x10° cell/mL but the highest p- carotene content was obtained at 2.5M NaCl

concentrations, as 9.2 pg/cell.
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1. Pit van dé

Dunaliella 1a mot loai vi tao don bao, hai
roi thuéc nganh tao luc. Céc loai Dunaliella
khac nhau c6 hinh dang té bao da dang tir hinh
ellip, hinh tring, hinh cau (kich thuéc chiéu
dai 5-25pum, chiéu rong 3-13pum), ton tai trong
nuée ¢ cac dai duong, cac hd nude man, cac
dam lay va cac muong ngap man gan bién,
Chlem uu thé trong cac thuy vuc c6 nong do
mudi 2M va nong d6 magie cao (Ben Amotz,
2004; Hosseini va Shariati, 2008). Co ché
thich nghi véi dai nong d6 mudi rong &
Dunaliella dya trén kha ning tong hop cac p-
carotene va thay doi nong do glycerol trong té
bao dé bao vé ching trudc cac yeu t6 tor moi
truong nhu cudng do anh sang va ap suat khi
quyén (Avron, 1992; Shariati va Lilley, 1994).
Loai Dunaliella dugc cac nha nghién cau quan
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tam do chung c6 hoat tinh chdng oxy héa cao
nho kha nang sinh ra lugng lén céc
carotenoid. Chi Dunaliella cé 22 loai va mét
s6 dang bién thé, cac dang sinh séng & bién va
céc loai wa min. Loai duogc biét t&i nhidu nhat
la Dunaliella salina wa man (Borowitzka va
Siva, 2007). Dunaliella salina 1 loai vi tao ton
tai trong moi truong ty nhién, thuong c6 mau
xanh trong mdi truong nudc man. Dudi diéu
kién moi truong c6 d6 mudi va cuong do anh
sang cao, Dunaliella salina lai ¢c6 mau dé do
su san sinh cac carotenoid c6 chic nang bao
vé trong té bao.

Céc carotenoid 1a chat héa hoc thu hit su
quan tam lon trén thi truong do thuong dugc
sir dung nhu cic chit tao mau trong cac loai
duoc pham dinh dudng, dugc pham, my pham
va thuc pham (Fazeli va cong su, 2006).
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Nhitng hop chat nay c6 cac dic tinh chéng
oxy héa va dic tinh tiém an trong qué trinh
ngan ngua ung thu (Nishino va cfng su,
2002). Trong s6 khoang 1000 loai carotenoid
dugc tim thdy trong tu nhién, chi c6 mot vai
loai c¢6 chira B-carotene (ca rét), lycopene (ca
chua) va lutein (rau bina) (Prasad va cong su,
1999). Mic du mét sb loai carotenoid nhu -
carotene va zeaxanthin c6 thé duoc tong hop
nhan tao nhung ngudn carotenoid tir vi tao ty
nhién, vi khuin va nim men van thuong duoc
st dung nhu cac chat bd sung va thu hit su
chi y cua cong dong khoa hoc thé gioi
(Bhosale va cong su, 2004). B-carotene la mot
sic t6 dang terpenoid c6 gia tri dinh dudng
cao, dwoc sir dung nhu mot tién chat cua
vitamin A va c6 dic tinh chéng oxy héa cao
(Gomez va cong su, 2003). Mot phan te B-
carotene cd thé trung hoa toi hon 1000 phan tir
oxy gbc tu do (Foote va cong sy, 1970). Vi tao
Dunaliella 1a mot ngudn san xuit B-carotene
dang thu hat nhiéu sy chd y véi nhitng tng
dung thuc tién trong cac nganh cong nghiép
dinh dudng, dwgc pham, my phim va trong
nghién ctu ky thuat di truyén. Do do, rat can
nhitng nghién ciu chuyén mon gidp nang cao
kha nang nhan dang cac chang Dunaliella c6
hiéu ning san xuit B-carotene tu nhién cao va
t6i wu hoa méi truong nudi cdy ching trong
thuc té.

Nam Dinh 1a mét trong nhirng vuea mudi
I6n nhat cia mién Bic véi 870 ha san xuét
mubi. Giao Phong va Bach Long thudc huyén
Giao Thuay la mét trong nhirng Xa ¢6 san lugng
mudi cao cua tinh. Ruong muéi thuoc xa Giao
Phong nam sat phia trong dé trung uong, glap
thi tran Quat LAm. Tur 250 ha ruéng mudi, moi
nam Bach Long cling dong gop cho thi truong
khoang 40.000 tin muéi.

Muc dich caa nghién ciu nay la tim ra cac
ching Dunaliella c6 kha ning tong hop B-
carotene va xac dinh anh huong cua d6 mudi
dén qua trinh tich luy B-carotene tu nhién.
Bién ddi khi hau trong nhitng nam gan day
mang dén nhiéu dot ning nong kéo dai, day
nhanh qua trinh bay hoi nudc truc tiép khién
cho d6 mudi tai khu virc san xuat mudi cua 2
x4 Giao Phong va Bach Long ting 1én, quan
thé Artemia (loai gidp xac) giam, tir d6 gia
ting mirc d6 da dang vé mat d6 Dunaliella.
Dudi anh huong cua nhiét do cao, cuong do

anh sang manh va d6 mudi cao, Dunaliella
hinh thanh nén mau d6 cia cac ruong muoi.
Nghién ciru danh gia anh hudéng va vai tro cua
néng d6 mudi dbi v6i qua trinh sinh trudng va
téng hop p-carotene cua Dunaliella phan lap
tir ruong mudi hai x& Giao Phong va Bach
Long, huyén Giao Thuy, tinh Nam Binh.

2. Téng quan nghién ciru

Dunaliella dwoc phét hién lan dau tién vao
nam 1838 boi Michel Flix tir c4c ao bdc hoi san
xuat mubi & mién Nam nudc Phap va duoc
chinh thac dat tén sau nhitng khdm pha cua
Teodoresco nim 1905 (Oren, 2005). Dén nay,
l0di vi tao luc don bao nay da tré thanh mét xich
khoi dau cho chudi san xuit trong cac moi
truong siéu man trén toan thé giéi. Dunaliella 1a
vi tdo dién hinh dugc dung trong cac nghlen cau
vé kha ning thich wng véi ndng do mudi va cac
nghién ciu giai thich su twong thich cua chat
hoa tan va chat hitu co dé dat sy can bang thim
thau. Céc nghién ciu vé kha ning tong hop B-
carotene cia Dunaliella trong cac diéu kién khac
nhau ciing d@ m¢ ra cac huéng tng dung céng
nghé sinh hoc vi tao tha vi (Ali & Mansour,
2006; Chidambara, 2005).

Theo Ben-Amotz, Dunaliella 1a mét nguén
cung cap carotenoid tiém ning. O d6 mudi trén
27% NaCl, Dunaliella c6 thé tich liiy duoc luong
carotenoid Ién toi trén 14% khéi lwong khod
(Ben-Amotz, 1991). B-carotene ¢ hang loat tac
dung ¢ loi cho stic khoe trong d6 ndi bat nhét 1a
tac dung ting cuong kha ning mién dich, dic
biét 1a ¢ nhirng nguoi duong tinh vai HIV. Mot
sd carotenoid cling anh hudng dén con duong
truyén tin hiéu giira cac té bao trong co thé, vi du
nhu dong té bao ung thu thudng khéng thé nhan
duoc cac tin hiéu hda hoc kiém soat sinh truéng
tir c4c té bao khac. B-carotene gilip mo cac kénh
truyen tin hiéu trén mang cac té bao ung thu va
tién ung thu, cho phép co thé truyén tin hiéu
ngirng phan chia dén dong té bao ung thu. Do
do, cac loai thuc pham giau carotenoid, dac biét
la B-carotene khdng chi cé kha nang ngan can
ma con ¢ nhitng tdc dung tich cuc trong qua
trinh dao ngugc bénh ung thu (Naseem va cong
su, 2016).

Nhiéu quéc gia trén thé gioi da di sau vao
nghién ctru cac dic diém sinh hoc, diéu kién sinh
truong toi uu va cac yéu té anh huong dén qua
trinh tich lily PB-carotene cua vi tao. Cac thi
nghiém dau tién nhim danh gia anh huéng cua
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d6 mubdi dén téc do sinh truong cua cac loai
Dunaliella khac nhau di dwoc cong bd vao
nhirng nam 1930 boi Baas Becking. Baas
Becking da phat hién ra Dunaliella viridis c6 kha
ndng sinh truong va phat trién manh trong méi
trueong c6 ndng do mudi 1-4 M (twong ung 6-

23%) NaCl va pH 6-9. Bass Becking ciing phat
hién ra ndng do ion Ca va Mn cao la nhan t6 tc
ché qua trinh sinh trudng tich lily B-carotene cua
vi tdo (Baas Becking, 1931). Cac nghién cuu sau
nay cua Lerche trén nhiéu chang Dunaliella da
chirng minh ring hau hét cac chung Dunaliella
sinh truong ti wu ¢ nong do mudi tir 2-8% va
sinh truong cham khi ndng d6 mudi ting trén
15%. Tbc do sinh truong 1a 0,47-1,22/ngay khi
duoc nudi cdy ¢ didu kién téi wu. Song song vai
cac nghién cau vé kha nang sinh truong la cac
nghién ciu vé kha ning tich lity p-carotene. Kha
nang tich liy p-carotene cua vi tao Dunaliella
phu thudc vao nhiéu yéu té nhu: ndng d6 NaCl,
dinh dudng, cudng d6 chiéu sang, pH... Trong
nghién ctu cia Lerch, kha niang téng hop
carotenid dugc kich thich boi gigi han dinh
dudng cling nhu cuong d6 anh sang (Lerch,
1937). Dunaliella salina NT6 phén lap tai Nha
Trang sinh trudng tét nhat & nong dd mudi NaCl
2M, tich iy ham hrong B-carotene 16n hon 2,94
pg/té bao (Nguyén Thi Hai Thanh va cong su,
2014). Cung la chung phén lap tai Viét Nam,
Dunaliella sp. phan Iap tai Binh Thuan ciing sinh
truong t6t & nong d6 mubi NaCl 2M, nhung ¢
thé dat ham luong p-carotene khoang 9% sinh
khéi kho ¢ méi truong co ndng do mudi NaCl
3M.

Nho sy phét trién cua khoa hoc ky thuat hién
dai, ngoai nhirng phuong phap nghién cuu
truyén théng, cac nha khoa hoc da tng dung
cong nghé gen trong kich hoat tong hop
carotenoid cua Dunaliella va buge dau dat dugc
nhitng hiéu qua tich cuc (Fisher va cong su,
1997; Liska va cong su, 2004; Oren, 2005). T6
chic tién phong trong viéc nuéi trong Dunaliella
dé san xuat p-carotene duoc thanh 1ap & Nga vao
nim 1966. Hién nay trén thé gigi, san xuat
Dunaliella quy mé Ién dé thu p-carotene 1a mot
trong nhirng thanh céng vé céng nghé sinh hoc &
sinh vat wa man va c6 thé (ng dung vao san xuét
Dunaliella thuong mai (Borowitzka va cong su,
1990; Oren, 2005). Céac cdng nghé khac nhau
duoc ung dung trong quy trinh ndy, tr hinh thic
nudi quang canh ty nhién dén hinh thirc nuoi
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trong tap trung mat do cao véi cac diéu kién
giam séat nghiém ngat. Tai Viét Nam, trudc anh
huéng caa thay doi khi hau nhitng nim gin day,
trén cac ruong mudi hinh thanh nhiéu ving mau
do clng v6i sy xuat hién cua nhiéu chung
Dunaliella tiém ning, hira hen mot hudng di day
tiém ning vé san xuat B-carotene tu nhién tir vi
tao Dunaliella.

3. Phwong phap nghién ciru

3.1. Méi trwong Johnson cdi tién

Mai truong Johnson cai tién (Borowitzka,
1988) bao gom: MgCL.6H,0 1,5 glL;
MgSO.7H,0 05 1,5 g/L; KCI 0.2 15 gL;
CaCl2H,0 0,2 15 g/L; KNOs 1 15 d/L;
NaHCOs; 0,043 ¢/L; KHPO, 0,035 g¢/L;
FeCls.6H.0O 0,0024 g/L; Na,EDTA 0,0018 g/L;
thanh phan vi lwong: CoCl,.6H,0 0,05 mg/L;
MnCl..4H,O 0,04 mg/L; (NH4)6M07024.4H20,
0,38 mg/L; HsBOs 0,61 mg/L; CuSO4.2H0
0,06 mg/L; ZnCl, 0,04 mg/L.

Diéu chinh pH ciia méi trudng téi 7,5 bang
cac dung dich H;SO4 hoac NaOH pha lodng
(0.01M) va dam dac (1M) (Celekli va Donmez,
2006). Méi truong khtr trung ¢ 121°C/10 phat.
3.2. Thu mdu va phan Idp vi tdo

Cac mau nudce tu nhién duoc thu thap tir 5
ruong mudi vao thoi diém gitra mua heé 2017
(cac thang kho han tir thang 5 dén thang 7)
thudc hai xa Giao Phong va Bach Long, huyén
Giao Thuy, tinh Nam Binh (bang 1). Mau
dung trong cac binh nhya (100 mL) va duoc
chuyén tsi phong thi nghiém trong 24 gio.
Quan sat sy c6 mat cua cac té bao Dunaliella
dudi kinh hién vi Olympus CKX41 dua trén
md ta hinh thdi cta Borowitzka va Siva
(2007).

Bang 1. Vi tri thu miu cia 5 ching
Dunaliella

Vitri Pinh vi GPS

thu mau/ky B -

higu chiing Bac (N) Pong (E)
DA11l 20°12'25" 106°23'51"
DA12 20°12'09" 106°24'59"
DA21 20°13'02" 106°25'15"
DA22 20°12'43" 106°24'47"
DA23 20°12'33" 106°24'16"

Sau d6, cdc mau dugc lam giau trong binh
tam gidc 250ml chtra 100ml moi truong véi
nong d6 NaCl 1,5M, duéi diéu kién chiéu sang
lién tuc, cuong d6 6000 Lux va 25+2°C. Qua
trinh sang loc chung thuan duoc thuc hién
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theo phuong phap micropipete va dia thach
cua Shaish va cong su (1991).

Hinh thai khuan lac duoc phan loai dudi
kinh lap Carl Zeiss véi d6 phong dai 65 lan.
Hinh dang va phuong thic sinh san cia té bao
vi tao Dunaliella dugc quan sat va chup anh
duéi kinh hién vi soi noi Axio Image A2 & d6
phong dai 1000 lan.

3.3. Xdc dinh téc dé sinh trwéng

Phuong phap dém té bao duoc thuc hién
bang budng dém Neubauer. Sau 2 ngay nudi
thuan khiét, thu mau 1 1an, lic déu mau. Hat
950pl mau va ¢ dinh bang 50l dung dich
Lugol. Sé lwong té bao duoc tinh toan theo
cong thac sau:

N
==XX
] .V

Trong do, N la s6 lugng té bao Dunaliella
trén budng dém; V 1a thé tich budng dém; X 1a
hé s6 pha loang.

3.4. Tach chiét carotenoid va p-carotene

Hat 5ml dich nudi cay, ly tam 3000 vong
trong 15 phat. B4 sung 5ml acetone 90%.
Vortex va mix mau cho dén khi mat mau hay
chuyén sang mau tring. Ly tdm 3000 vong
trong 10 phdt. Thu phan dich phia trén va
chuyen sang 6ng Falcon mai. Lap lai néu phan
mau bén dudi chua mit mau hay chuyén sang
mau trang. Dich chiét do mat d6 quang & budc
s6ng 400-700nm (pha loAng mau can dat gia
tri trong khoang 0,4-0,9) trén may quang ph.

Cong thuc tinh chlorophyll va carotenoid
theo Lichtenthaler (1987), B-carotene theo
Ben-Amotz va Avron (1983):

Chlorophyll a
Ca (Mg/mL) = (11.24x0ODes1.5— 2.04X0Dgss) %
k

S6 lwong té bao/ml

Chlorophyll b

Cb (1g/mL) = (20.13%ODgss — 4.19% ODss1.5)
x Kk

Tong Carotenoid (pg/ml)

= [(1000%ODa470— 1.90% C, — 63.14% Cp)/214]
x Kk

Ham luong p-carotene (pg/th)

= (ODagox Vx kx10)/(2273*n) 5
Trong d6 k 1a h¢ so pha loang, V la thé tich
dich chiét, n la so lugng té bao.

3.5. Nghién ciru d@nh hwéng ciia nong d

mudi

Binh tam gidc 250ml chtra 100ml m@i
truong ¢6 bd sung gidng ban dau véi sé lwong
té bao 5x10° nudi cidy ¢ pha log, nhiét do
25°C, cuong do chiéu sang 6000 lux. Nong do
mudi NaCl khac nhau gém: 0,5; 1; 1,5; 2; 2,5;
3; 3,5 va 4M. Sau 2 ngay thu mau 1 lan dé
phan tich sé lwong té bao, carotenoid va P-
carotene cho dén khi két thiic 20 ngay cua chu
Ky nudi.

3.6. Céc phan tich théng ké

M3di két qua duoc chi ra 1a gia tri trung
binh cta 3 nghién cuu lap lai. Cac phéan tich
thong ké va vé dd thi dir liéu duoc thuc hién
bang cach sir dung cic chuong trinh Microsoft
Excel. Y nghia thong ké cua nghién ciru duoc
xac dinh tai do tin cay 95% hoac 99%.

4. Két qua nghién ciru
4.1. Phan ldp vi tdo Dunaliella

M3u nudc thu thap tir cac ruong mudi thudc
xd Giao Phong va Bach Long, huyén Giao Thuy,
tinh Nam Dinh dugc quan sat dudi kinh hién vi
Olympus CKX41. Cac dic diém hinh thai hoc
xac dinh loai Dunaliella theo phén loai cua
Borowitzka va Siva (2007). Vi tao hinh triing
dugc tach va tinh sach. Nhitng chiing nay c¢é hai
roi, chidu dai bang nhau va thanh t& bao mong.
Theo quan sat, sé lwong vi tao di dong trong cac
mau thap. Trong mau quan sét, xuat hién Artemia
sp. - mot chi cua loai giap xac. Mau duoc nudi
lam giau trén mdi truong Johnson cai tién, trong
sudt qua trinh cay Chuyen khong quan sat dugcC
cac chung vi tao khac, diéu nay chi ra rang nude
ruong mudi khong da dang vé thanh phan loai.
Sau 10 ngay lam giau, nhan thay c6 su thay doi
mau sic, tr khong mau chuyén dan sang mau
xanh luc va vang.

Céc chung Dunaliella duoc sang loc danh gia
trong cung diéu kién voi nong do 1,5M NaCl,
nhiét do phong, suc khi déu, thoi gian chiéu sang
12:12, cudng do chiéu sang 6000 lux. S6 Tuong té
bao giéng ban dau 5x10%ml. Céc két qua duoc
tinh theo s6 lugng té bao (x10° té bao/ml) va ham
lugng B-carotene trén moi don vi té bao (pg/te
bao). Kha ning sinh tong hop p-carotene va s6
luong té bao dugc phan lap tir 5 mau tuong Gng
voi nam chiing Dunaliella so bg sau 16 ngay nudi
duoc trinh bay ¢ bang 2.
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Bang 2. Kha ning sinh truéng va téng hep p-carotene cia 5 ching Dunaliella sp. sau 16

ngay
Chung S6 lugng té bao (x10%/ml) Carotenoid (ug/ml) B-carotene (pg/th)
DAll 2,46 3,26 2,15
DA12 3,28 531 2,58
DA21 1,63 4,32 3,48
DA22 2,75 6,54 4,62
DA23 4,25 8,58 5,19

DAL11, DA12: Ruong mudi Giao Phong;
DA21, DA22, DA23: Ruéng muoi Bach Long

Trong céc ching phan lap tir ruéng mudi, mau
DA23 ¢ Bach Long cd kha nang sinh trudng
nhanh dat 4,25x10° té bao/ml, va sinh téng
hop lugng B-carotene cao nhat trén mdi té bao
(5,19 pg/té bao). Do d6, nghién ctu st dung
chang Dunaliella sp. DA23 trong cac thi
nghiém tiép theo.
4.2. Pic diém hinh thai hoc va phuong thirc
sinh sdn ciza Dunaliella sp. DA23

Quan sat dudi kinh hién vi soi néi Axio
Image A2, dic diém hinh thai cua vi tao
Dunaliella sp. DA23 cuy thé nhu sau: dang don
bao, séng doc lap va boi tu do. Diém mét mau
d6 rd nam & mot phia gan gdc roi, chiéu dai té
bao 12,6-16,5um, chiéu rong 8,0-10,55um.
M3i té bao c6 mot khoang tréng hinh tring va
duoc bao boc bai 16p mang mong. Té bao cé
mot luc lap don hinh chén. Té bao hinh cau
(hinh 1a) hoac kéo dai ra theo hinh dang trong
phan chia tao thé giao tur (hinh 1b). Truéc va
sau khi phan chia té bao nhi phan, té bao cé
hinh oval mé rong (hinh bau duc). Té bao di
dong, co6 hai roi phia trudc, roi di chuyén nhip
nhang, kich thudc roi dai gap 2/3 chiéu dai té
bao. Té bao vi tao Dunaliella sp. DA23 mau
xanh va chuyén sang mau vang xanh & ngay
sinh trudong tht muoi.
Hinh 1. Hinh dang té bao Dunaliella sp.
DA23 (thanh kich thwéc 5um) (A) Té bao
sinh duéng; (B) Thé giao tir
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Dunaliella sinh san theo hai phuong thirc:

Phuong thuc sinh san hitu tinh (hinh 2):
Dunaliella sp. DA23 phan chia giam phéan tao
thanh céc giao ta. Cac giao tir tiép hop nho
tiép xGc roi va tao cau ndi sinh chat dé hinh
thanh hop tir v6i 16p mang bao boc day. Trong
diéu kién méi trudong bi pha lodng hoic nong
d6 mubi cao, ching ton tai dugi dang hop tir
nghi hay con goi 1a bao tir nghi. Khi gip diéu
kién thuan loi, bao tr phan bao tao thanh cac
té bao con.
Hinh 2. Sinh san hiru tinh cia Dunaliella

sp. DA23 ) )
Té bao Dunaliella sp.  Bat cap va hop nhat
DA23 iao [

@

Bao ttr nghi/Hop tir e
nghi voi thanh té bao 1 1eP hop giao ti/Hop
day tir phang

Phuong thirc sinh san v tinh (hinh 3): té
bao phan d6i thanh hai hinh thai twong d6ng -
phan chia nhi phan hinh ban cau. Sau dé phat
trién dat dén dang hinh cau va giai phong té
bao con khi mang té bao bi v&. Té bao con
tach ra va phét trién thanh cac té bao co kich
thuéc va hinh dang nhu ban dau. Trong moi
truong thach, cac té bao phat trién dang
pameloid. Roi dugc hinh thanh khi cac té bao
sinh trudng trong méi truong long.
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Hinh 3. Sinh san v6 tinh caa Dunaliella sp. DA23

Té bao truong thanh

Té bao roi phét trién trong

Hinh dang té bao sinh san vé tinh

Té bao sinh san bao quanh
bai thanh té bao day

Khuan lac sinh truéng trén

mdi trudng dich thé

4.3. Anh hwéng ciia nong dg mudi

Dunaliella sinh téng hop glycerol noi bao
nhu “mot dung moi diéu hoa” giéng hoat dong
cua mot enzyme dé duy tri sinh truong khi
ndng d6 mudi cao. Glycerol duoc dao thai khi
nong d6 mudi caa moi trudng giam (Avron,
1992; Craigie va Mc Lachlan, 1964; Shariati
va Lilley, 1994). Anh huéng cua nong do
mudi 1én qua trinh sinh trudng, tich liy cac
caroteinoid va ham lugng [-carotene cua
Dunaliella sp. DA23 duoc danh gi4 tai 8 ndng
d6 mudi NaCl khac nhau (0,5-4M). Thu mau
phan tich 2 ngay 1 lan cho dén khi két thac 20
ngay nuoi.

Két qua danh gia anh huong cua ndng do
mudi dén qua trinh sinh trudng, tich lily cac
caroteinoid va ham luong pB-carotene dugc
trinh bay trong hinh 4 va 5.

Dunaliella sp. DA23 sinh truéng tét trong
cac mdi truong c6 nong dd mudi NaCl tir 0,5-
4M (hinh 4). Két qua thu duoc ¢ su twong
dong véi ching Dunaliella caa Borowitzka
(1988) va Ben-Amotz (1993) (thich nghi tot
v6i nong do mudi tir 0,2% cho dén bdo hoa,
khoang 35%). Tir ngay nudi cay thir 6, vi tao
Dunaliella sp. DA23 bét dau chuyén sang pha
tang trudng (pha log) tai tat ca cac nong do
muoi vai so luong té bao ting nhanh gip 3- 7
lan so véi ngay bat dau nudi twong g vai s6
luong té bao 1,67x10° té bao/ml (NaCl 4M)
dén 3,68x10° té bao/ml (NaCl 1,5M). Vi
nong d6 mudi NaCl 1-2,5M, sau ngay nudi thir

1 mdi truong thach

16, s luong té bao tiép tuc gia ting cham. O
c4c nong d6 khéc, sb luong té bao dat trang
thai can bang va c6 xu huéng giam dan. Sau
ngay thir 20, tai cac ndng do mudi NaCl 1-
2,5M, sb lugng té bao ting giam khong dong
déu. Céc thi nghiém két thic tai ngay nudi ciy
thir 20. Hinh 4 thé hién sy danh gia twong
quan vé sé luong té bao, ham lwong
carotenoid va p- -carotene tai cac nong do muol
khéc nhau & ngay nuéi cay thir 16. S6 lugng te
bao Dunaliella sp. DA23 & c4c nong do muol
khac nhau dat trong khoang 6,83-9, 93x10° té
bao/ml s€ cho phép thu dugc té)ng ham lugng
carotenoid tuwong tng khoang 7,72-16,63ug/ml
va ham luong B-carotene khoang 5,13-9,2pg/té
bao. Chung Dunaliella sp. DA23 ¢6 s lugng
té bao dat cao nhét tai nong d6 NaCl 1M la
9,93x10%mL. Ham lugng carotenoid xac dinh
2 ngay/lan véi nong ¢6 mudi NaCl tir 0,5 t6i
4M cling c6 su khac nhau.

Hinh 4. Anh hwéng ciia ndng do mudi NaCl
(0,5-4M) dén sinh trwéng Dunaliella sp.
DA23

—-3.5M
am

10

S6 lugng té bao (x106/ml)
e

M

0 2 a 6 8 10 12 14 16 18 20
Théi gian (ngay)
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Tong ham lugng carotenoid trung binh cua
Dunaliella sp. DA23 dat gié tri cao tai nong do
mudi NaCl 2,5M (16,63ug/ml) va NaCl 1M
(14,77ug/ml). Nhu vay, c6 thé phan doan
nong d6 mudi khac nhau cia moi truong da
anh huong t6i sé luong té bao va ham lwong
carotenoid. Ham luong B-carotene trén madi té
bao ting khi ndng d6 mubi NaCl ting 2,5-3M
(hinh 5). Ham lugng B-carotene trung binh cao
nhat thu duoc tai ndng dd6 mudi NaCl 2,5M,
gia tri dat duoc la 9,2pg/té bao mic du sb
lwong té bao tai 16 ngay chi dat 6,83x10%/ml.
Tuy s6 luong té bao dat cao nhat & ndng do
NaCl 1M nhung ham luong B-carotene thu
duoc trén mdi té bao lai chi dat 7,98 pg chi
bang 86% ham lugng B-carotene thu duoc trén
mdi té bao & méi trudng NaCl 2,5M.

Hinh 5. Anh hwéng nong d§ mudi lén téng
hop carotenoid va B-carotene cia
Dunaliella sp. DA23 trong 16 ngay nubi

Téng carotenoid (pg/mil) 20

=
E

—+—B-caroten (pg/th)

-

)

Ham lugng carotenoid (pg/ml)

=

Ham lugng B-caroten (pg/té bao)

o N & o ©

0.5 1 15 2 2.5 3 35 4
Néng dg NaCl (M)

Nhirng két qua trén cho thiy kha ning sinh
truong tot cia Dunaliella sp. DA23 ¢ nong do
mubi NaCI>2M, trung véi nhitng két qua
nghién cau cua Sze (1993); co kha nang thich
g ¢ néng d6 mudi cao hon so Véi chung
Dunaliella sp. NT6 phan lap tai Nha Trang
(NaCl 2M) ctua Nguyén Thi Thanh Hai (2014)
va Dunaliella sp. phan lap tai Binh Thuan
(NaCl 2M) cua Huynh Hiép Hung va cong su
(2013). Sze (1993) cho rang Dunaliella thuong
sinh truong tot ¢ nhiing ving thuy triéu, hay
tap trung nhiéu ¢ ruéng mudi khi bi béc hoi.
Néu nong do mudi ting dén mic gan bdo hoa
(NaCl 3,5M) ham Iluong [-carotene dat
7,98pg/té bao, tuong (g V4i cac gia tri dat
dugc & nong d6 NaCl 1M. Mau sic ciing thay
doi ro rét: khi nudi trong méi truong c6 nong
d6 mudi NaCl>2M, Dunaliella s& xuit hién
mau vang xanh sau khoang 10 ngay. Nhirng
thay d6i vé mau sac va kha ning chiu nong do
muodi cao la nhirg dic diém quan trong ma

Volume 1, Issue 2

Wong (2000) quan tdm trong phan loai. Wong
(2000) cho rang Dunaliella ty diéu chinh, diéu
hoa thim thau tét bang cach thay ddi ndng do
glycerol ngi bao trong qué trinh quang hop dé
dap tng lai ap lyc tham thau ngoai bao. Mic
du vay, ¢ moi truong c6 nong dd mudi cao,
tuy s6 luong té bao sinh truong thip nhung
kha nang tich liy carotenoid va B-carotene
trén mdi té bao van c6 thé cao hon khi nuédi &
mdi trudng c6 ndng do mudi thap. Do vay, cd
thé so bo xac dinh chang nghién cau
Dunaliella sp. DA23 nay la Dunaliella salina.
5. Ban luan

Trong nghién ctu nay, sé luong té bao
Dunaliella sp. DA23 ting tir 0,5x10° t6i
10,2x10%ml tai cac nong 6 mudi nghién cuu.
Bén canh d6, ham luong B-carotene trén moi
té bao cua Dunaliella tang cung voi su gia
tang cua s6 luong té bao sau mdi 2 ngay nuoi
cdy (0,22-9,31 pg/té bao tai tit ca cac nong do
NaCl thir nghiém).

Tuy nhién, kha ning san xuit trén mdi don
vi té bao tai cac ndng do mudi NaCl 2,5-3,5M
cao hon & cac néng do mudi khac. Ham lugng
carotenoid cao nhat trén mdi té bao dat duoc
tai nong d6 NaCl 2,5M trong 16 ngay nudi.
Nhitng két qua nay phu hop véi nhirng cong
b6 cua Ben-Amotz (1991); Gomez va cong su
(2003) (khd ndng sinh tong hop carotenoid
cling nhu s6 luong té bao chiu anh huong boi
d6 mubi, dac biét tai nong do NaCl 2,5M).

Nhirng anh huong cua cac nong do mudi
khac nhau dén qué trinh sinh truong va ham
lugng carotenoid dugc so sanh theo nong do
phan tir gam, két qua chi ra rang téc do sinh
truong cua té bao tai nong do NaCl 2,5M
(6,83x10° té bao/ml) it hon dang ké so Vvoi
nong do NaCl 1M (9,93x10° té bao/ml). Mic
di mat do té bao thap hon, chung phan lap nay
sinh tong hop luong p-carotene tai nong do
NaCl 2,5M lai cao hon tai nong dé6 NaCl 1M.
6. Két luan

5 chang Dunaliella sp. phan lap dugc tir
nudc cia C&c rudng mudi ¢ niam vi tri khac
nhau thugc hai xa Giao Phong va Bach Long
c6 do mudi rat cao (>320g/1). C4 nam chung
déu sinh truong va phat trién trén moi truong
Johnson cai tién vai s6 lugng té bao 1,63x10°-
4,25x10%ml sau 16 ngay nudi cay, ham luong
B-carotene tich luy dat 2,15-5,19 pg/té bao.
Dunaliella sp. DA23 ¢ ruong mudi Bach Long
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c6 kha ning sinh truéng nhanh dat 4,25x10°té
bao/ml va sinh téng hop lwgng B-carotene cao
nhat trén mai té bao (5,19 pg/té bao).

Nhan dang dic diém hinh thai hoc cua
Dunaliella sp. DA23 nhan thiy cac dic diém:
don bao, sdng doc lap va boi tu do. Diém mit
mau d6 rd nim & mét phia gan géc roi, chiéu
dai té bao 12,6-16,5um, chiéu rong 8,0-
10,55pum. Sinh san theo ca hai phuong thic:
sinh san vo tinh va sinh san hiu tinh.

Nghién ctu anh huong cia nong d6 mudi
NaCl 0,5-4M dén téc do sinh truéng coa
Dunaliella sp. DA23 cho thiy téc do sinh
truong & moi truong ¢6 ndng do mudi NaCl

1M (9,93x10° té bao/ml) cao hon déng ké so
V6i moi truong co nong do mudi NaCl 2,5M
(6,83x10° té bao/ml), nhung ham lugng p-
carotene trén mdi té bao thu duoc tai nong do
NaCl 2,5M (9,2pg/té bao) lai cao hon tai ndng
d6 NaCl 1M (7,98pg/té bao).

B-carotene c6 thé dwoc san xuat tir vi tao
Dunaliella sp. phan lap tir ruong mudi huyén
Giao Thuy, tinh Nam Dinh. Bay 1a mét nghién
ctru tién dé& quan trong cho viéc lya chon cac
ching san xuat p-carotene. Két qua nghién
citu mo ra co hoi thuc hién cac nghién cau
chuyén sau dé tién toi hién thuc hoa xay dung
quy trinh san xuit p-carotene tu nhién.
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DUNALIELLA PHAN LAP TU RUQNG MUOI TINH NAM DINH

Pham Thi Bich Dao

Truong Pai hoc Thanh D6
Email: ptbdao@thanhdouni.edu.vn

Ngay nhan bai:  17/12/2022
Ngay phan bién:  20/12/2022
Ngay tac gia stra: 25/12/2022
Ngay duyét dang: 30/12/2022

DOI: https://doi.org/10.58902/tcnckhpt.v1i2.22

Tom tit:

Nam Dinh 1 mét trong nhitng viza mugi siéu mén Ién nhat mién Bdc, ¢6 dg mudi thay doi theo
thoi gian. Dunaliella 12 vi tdo luc wa mén thuwong duwoc tim thdy trong nuéc tai nhitng khu vaec nhiém
Mdn, diroc biét t6i réng rai béi hogt tinh chdng oxy héa, kha nang tao ra mét luong lén cac carotenoid
va tong hop p-carotene. Trong nghién cizu nay, cac chung Dunaliella duoc phan Idp tir nudéc cua cac
ruong muoi co do mUOI rat cao, sau do diro€ NUOi Cay trong moi truong Johnson cdi tién va diroc Xu ly
tai tm nong dé muai khac nhau (0, 5-4M NaCl) dé nghién ciu toc do sinh trueong va kha nang 1ong
hop B-carotene. Bé xdc dinh dé mudi toi wu cho qud trinh tich liy f-carotene va s6 lwong té bao cac
chung phan Idp Dunaliella, ham hrong carotenoid va f-carotene durgc xdc dinh bang phwong phap
dem té bao truc tiép dusi kinh hién vi va quang phé. Trong cac mdu Véi nong do muoi khac nhau, s6
lieong té bao va ham leong p-carotene ciia Dunaliella sp. DA23 tuwong g nam trong khodng 6,83-
10,02%10° té bao/mL va 5,13-9,31 pg/té bao. Trong chu ky 16 ngay cua cac thi nghi¢m, so luong té
bao cao nhdt & 9,93x10° té bao/mL, thu dwot o mau O nong do mugi IM NaCl; ham heong p-
carotene cao nhat 12 9,2 pg/té bao, thu dirot ¢ mau ¢ néng dg musi 2,5M NaCl.

Tu khoa: Carotenoid; Dunaliella; NaCl; Nam Dinh; S-carotene.

92 JOURNAL OF SCIENTIFIC RESEARCH AND DEVELOPMENT



	EFFECT OF SALINITY ON CELL GROWTH AND BETA-CAROTENE PRODUCTION IN DUNALIELLA SP. ISOLATED FROM NAM DINH SALTY FIELDS

