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TOM TAT:

Beta-carotene la mét séc té tw nhién
c6 khé ndng chéng oxy hoa réat cao. N6
con la tién chét cda Vitamin A, thuc day va
céi thién hé mién djch. Hién nay, ching tdo
Dunaliella duoc xem la ngubn san xuét B-
carotene tw nhién tét nhat do cé chira ti Ié
cao dbéng phan 9-cis-B-carotene, duoc
chirng minh la ¢6 hoat tinh chéng oxy héa
t6t hon nhiéu déng phan all-trans-B-
carotene. Trong khi d6, B-carotene téng hop
chi chira déng phén all-trans-B-carotene. Vi
vay, chung toi tién hanh nghién ctu trén
chdng tao Dunaliella sp. phén ldp & ruéng
mudi Viét Nam nham tim kiém chdng tdo cé
kha ndng nuéi cay trén quy mé céng nghiép

o Viét Nam va tan dung bo bién tuw nhién trai
dai ctia nwéc ta. Muc tiéu ctda nghién ctru la
tién hanh khdo séat cac diéu kién nubi cay
(diéu kién stress) clia chung tdo Dunaliella
sp. phan lap dwoc, nhdm téng sinh khbi va
khad nédng téng hop B-carotene. Két qua thu
duoc cho thdy méat dé té bao tot nhét Ia 2,7 x
10° té bao/ml va nang suét thu sinh khoi khé
dat duoc khodng 0,321g/l véi nbng d6 mubi
2M. Ngoai ra, khi nuéi tdo & céac diéu kién
néng dé mubi cao hay thiéu hut ngudn
nitrogen c6 thé kich thich ting sw tich Iy f-
carotene trong té bao va dat ham lwong f-
carotene khodng 9% sinh khéi khé & NaCl
3M.

Twr khéa: Beta-carotene, Dunaliella, nbng dé mudi, thiéu hut nitrogen, sinh khéi khé.

MO PAU

Beta-carotene 1a dong phan quan trong cua
carotenoid, thuoc nhém céc sic t& hiru co tu
nhién. N6 c6 thé chuyén hoa thanh vitamin A
trong co thé va dugc xem Ia tién than tét nhét cua
vitamin A trong cac loai carotenoid. Ngoai ra,
nhiéu nghién ciru da phat hién ra nhiéu loi ich
khac tir -carotene, vi du nhu dic tinh chdng oxy

héa, kich thich t& bao mién dich, phdi hop Véi
cac chat chéng oxi hoa khac nhu vitamin C
va E dé giam cac nguy co nhiém tring, lam
cham qua trinh 180 hoa giam tac hai cua anh
sang Mt troi, ciing nhu giam nguy co mot s6
bénh vé& tim mach va ngira mot s6 bénh ung
thu, [4, 5, 8].
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Beta-carotene c6 nhiéu dang ddng phan
nhung céc loai S-carotene tong hop chi chira céac
dong phéan all-trans-g-carotene. Trong khi d6
ddng phan 9-cis lai 1a thanh phan chdng oxi hoa
cha yéu cua p-carotene va n6 chi co trong -
carotene ty nhién, thuong thay trong céc loai tréi
Cay va rau qua c6 mau vang va xanh ddm nhu ca
rt, gac, bi ngod, khoai lang, rau ngot... chiém
khoang 0,001 - 0,01% sinh khdi kho (SKK);
trong cac co quan dong vat nhu gan c4, tring,...
Mot sé loai vi sinh vat nhu nam soi Blakeslea,
nim men Rhodotorula ciing chira ham lwong
dang ké p-carotene 0,05-0,2% SKK. O vi tao, -
carotene thuong chiém khoang 0,1% SKK, tuy
nhién, & mot sb loai, nd cé thé chiém tsi 5%
SKK (Amphidinium carterae), hoic tham chi toi
10% SKK (Dunaliella salina) [2, 7, 8].

Milko (1963) da dé cap dén kha ning tao ra
lugng I6n p-carotene & Dunaliella sp. Sau do,
nhiéu nha khoa hoc nhu Ben-Amotz va Avron
(1983), Borowitzka (1988) da chang minh
Dunaliella sinh ra nhiéu S-carotene dé lam chat
bao vé cho bo may quang hop dudi cac didu kién
moi truong bat loi. Cac yéu t6 méi truong nhu
cuong do anh sang cao, diéu kién dinh dudng
giéi han, nong do mudi cao va nhiét d6 cao déu
tac dong dén cac quang thu quan cam nhan anh
sang hay kénh van chuyén, lam giam tinh 6n dinh
cua chung, qua d6 lam tang cac stress oxy hoa va
ndng do oxy don boi. C4c stress nay c6 thé lam
cho su ting truong cua Dunaliella bi giam nhung
lai tang cuong su tich luy carotenoid [3]. Tur do,
cac nha khoa hoc nhan thay Dunaliella chinh la
ngudn nguyén liéu chira f-carotene tu nhién tot
nhét véi cac ddng phan 9-cis (chiém 41%), all-
trans (42%), 15-cis (10%) va ddng phan khac
(7%). Chinh vi vay, tir dau nhitng nim 1960,
nguoi ta da bit dau san xuat Dunaliella dé thu g-
carotene ty nhién, va dén cudi nhitng nam 1980,
viéc nudi trong Dunaliella salina trén quy md
cong nghiép ciing da bit ddu duoc trién khai tai

Australia, Israel, Hoa Ki, Trung Quédc, Kuwait,
Iran ... [3, 6, 10].

Nhu cau sir dung f-carotene trén thé gigi
ngdy cang cao nhung ngudn cung cip f-carotene
cha yéu 1a tir tong hop héa hoc (chiém 84,8%),
trong khi dé p-carotene ly trich tir tao chi chiém
8,5% va tir thyc vat chiém 6,7%. Do d6, viéc san
Xuit p-carotene tir vi tao Dunalilella 1a mot
huéng di méi day tiém niang va cé kha nang ung
dung cao, mé rong kha ning cung tng nguon -
carotene c6 hoat tinh tét, ddng thoi tan dung dai
bd bién dai cua nudc ta cho viéc nudi trong loai
Vi tao bién nay.

Ching t6i tién hanh xac dinh mot s6 diéu
kién méi truong anh huong dén su ting truong,
tich 1y p-carotene cua chung vi tao Dunaliella
sp. phan Iap tir ruong mudi Viét Nam nham xéac
dinh mot sé diéu kién nudi cdy phu hop ching
tao nay.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chung tao Dunaliella sp. da dugc phén lap tu
céc ruong mudi & cong ty nudc khoang Vinh
Hao, Binh Thuan do B mén Céng nghé sinh hoc
thuc vat va Chuyén héa sinh hoc thuc hién va Bo
mdn Sinh thai — Sinh hoc tién hoa dinh danh theo
hinh thai. Hai bo mon thuoc Khoa Sinh, Trudng
Dai hoc Khoa hoc Ty nhién, PHQG-HCM.
Phwong phap
Nuébi cdy va quan sdt hinh thdi

Méi truong nudi cay c6 cac thanh phan gom:
KH,PO, 0,035 g/l, MgCl,.6H,0 4,5 g/,
CaCl,.H,0 0,03 g/l, NaHCO; 1 g/l, Tris 1 g/l
FeCl3.6H,0 0,3 pg, EDTA 1,86 pg.

Tao dugc hoat héa trong cac éng nghiém
chira 10 ml moéi trudng. Sau d6, nhan gidng trong
200 ml méi truong nudi cdy dé tién hanh cac
khao st tiép theo.

Dung duong tuong quan tuyén tinh gitra
ODggonm V& mat do té bao tao Dunaliella sp. Mat
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d6 té bao dugc xac dinh bang budng dém hdng
cau.

Khio sdt danh hwéng ciia mét sé yéu t6 moi
trwong dén sw ting trwong va tich liy p-
carotene ¢ tdo Dunaliella sp

Tao Dunaliella sp. dugc tién hanh khao sat &
2 loai diéu kién duoc cac nha khoa hoc cho 1a c6
anh huong nhiéu dén su tich liiy p-carotene la
nong d6 NaCl va ngudn nitrogen [6]. Trong do,
nguon nitrogen sir dung trong méi trudng nay la
KNO; nén loai mubi nay dugc ding trong budc
khao sat.

O day chung toi sir dung 5 nong d6 NaCl 1a
1,0; 1,5; 2,0; 2,5 va 3,0 M va 5 ham lugng KNO3
trong moi truong la 0,25; 0,5; 0,75; 1,0 va 1,25
gll.

Sinh trudng cua tao dugc xac dinh théng qua
gié tri mat do6 quang dugc do ¢ budc séng 660nm
(ODggonm); ham lugng p-carotene trong sinh khéi
tao dugc xac dinh theo cong bd cua Shaish
(1992) [1, 9].

Khao sat lwong f-carotene tich liiy

Lay 1 ml dung dich tao, ly tam 4000 vong
trong 5 phdt, thu can. Hoa tan cén vai 3 ml dung
dich ethanol: hexane (2: 1 v/v). Thém 2 ml nudc
va 4 ml hexane, vortex, sau do ly tam 4000
vong/phdt trong 5 phat. Thu lop dich hexane
chira sic td (I6p bén trén), dem do & ODysonm.
Ham lugng p-carotene ¢6 trong 1 ml mau phan
tich dugc xac dinh theo cong thac: ODgsgnm X
25,2. Xac dinh ham lugng p-carotene sau tung
khoang thoi gian 3 ngay nudi cay [9].

KET QUA VA THAO LUAN
Nubi cdy va quan sat hinh thai

Tao c6 xu huéng bam vao thanh dng nghiém
do qua trinh quang hudéng dong. Quan sat dudi
kinh hién vi quang hoc cho thiy chung tao
Dunaliella sp. nay c6 dic diém la: dang don bao,
nho, di dong nhanh, c6 mau xanh luc, hinh tron,
hinh trimg hay hinh oval, ¢6 hai 16ng roi dai bang
nhau, dau c6 16ng roi thuong nhé hon dau con lai
(Hinh 1). Tao nudi & moi truong nudi cay cod
nong d6 mudi 1,5 M va nong d6 KNO; 1 g/l.
Hiéu suét thu sinh khéi kho trung binh dat 0,32
gll.

(=] L]
=4

eo
Té bao tao
Dunaliella

.. B

Hinh 1. Dung dich tao hoat hoa (hinh A) va hinh thai té bao Dunaliella sp. trong budng dém hdng ciu quan sat

dudi kinh hién vi (400x) (hinh B)

Anh hwéng cia nong d9 mudi dén sy ting
trwéng va tich liily p-carotene cta tao

Dunaliella sp.

Tao dugc nudi trong 60 ngay, tién hanh xac
dinh méat do té bao va ham lugng p-carotene tich
liy dat dwoc (Hinh 2,3 va 4).
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Hinh 2. D4 thi biéu dién mat d6 té bao tao Dunaliella sp. theo thoi gian voi

cac nong d6 muoi khac nhau

Chung tao Dunalilella sp. tang truéng vao
pha log & ngay 25 rdi 6n dinh & ngay 45 v6i mat
d6 té bao cao nhét dat 15,7 x10° t& bao/ml & néng

d6 mubi 1a 1,5 M; tiép theo la nong d6 NaCl 2 M
va thip nhat & NaCl 3 M.
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Hinh 3. D4 thi biéu dién anh hudng cia ndng d6 mudi dén su tich lity B-carotene trong dung dich tio

Dbi vé6i su tich liy p-carotene trong sinh
khéi tao thi nong do NaCl tét nhat 1a 2 M véi
lugng fS-carotene thu duge 1a 18 pg/ml (Hinh 4).
Tuy nhién, & ndng d6 NaCl 3 M du mat do té bao
dat thdp nhit nhung ham luong p-carotene dat
dugc khong khéc nhau nhiéu so véi & ndng do 2
M va 1,5 M. Tir d6 c6 thé suy ra rang khi gia ting
ndng d6 mubi s& lam ting sy tich lity S-carotene
trong té bao tao Dunaliella sp. Didu nay dugc

ching minh rd hon & hinh 4 véi luong f-carotene
tich lity trong té bao tao dat cao nhit & NaCl 3 M
dat 1,9 pg/té bao va thdp nhat & nong d6 NaCl 1
M va 1,5 M. Két qua nay ciing phit hop véi két
qua nghién cau cua Celekli A. (2006) va Zhu.
Y.H. (2008), nong d6 NaCl tét nhat cho ting
truong 14 2M con dé tich luy p-carotene 1a 3M
(ham luong p-carotene dat duoc khoang 25

pg/ml).
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Hinh 4. B4 thi biéu din anh hudng ciia ndng d6 mudi dén sy tich lity B-carotene trong té bao téo

Anh huéng ciia ndng dd nitrogen dén sy ting Tién hanh xac dinh mat do té bao va ham
trweéng va tich liiy f-carotene cta tio lugng p-carotene tich iy cia tao trong 60 ngay
Dunaliella sp. nudi cay. Két qua dat dwoc thé hién trén Hinh 5,6
va .

20,0

2 10 A

< | ]

£ 16,0 /- .

«o 14,0 ——[NO30,25g/1

e 120 f(/ —8-KNO3 0.50g/

Y 10,0 4 KNO3 0,75g/1

2 g0 / / /m’ —e—KNO3 1,00g/1

= 7 NO3 125

“w 6,0 _}:Jj —%— KNO3 1.25¢/1

=2 40 7 /K

E 20

2

0,0 T T T T T T T T T

Thaoi gian (ngay)

Hinh 5. D thi biéu dién mét d6 té bao tao Dunaliella sp. theo thdi gian vdi cac ndng d6 KNO; khac nhau

Chung tao Dunalilella sp. tang truong vao  bao/ml & ndng d6 KNO; 12 0,5 va 0,75 g/l va thap
pha log & ngay 25 r6i di vao pha 6n dinh & ngay ~ nhat & KNO30,25 va 1,25 g/l.
45 voi mat do té bao cao nhat dat 18,5 x10° té
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Hinh 6. D4 thi biéu dién anh hudéng ciia ndng d6 KNO; dén su tich lity B-carotene trong dung dich tao

Dbi vai su tich lity s-carotene trong dich tao
thi nong d6 KNO; t6t nhat 1a 0,5 va 0,75g/ véi
lwong f-carotene dat 14 27,2 pg/ml va thip nhét &
KNO; 0,25 va 1,25g/l. Nhu vay, c6 thé thdy riang
c6 su tuong quan gitta mat do té bao va su tich
liy B-carotene trong dung dich tdo; tdo ting
truong cang tot thi lwong P-carotene tich liy
trong dich tio cang cao va nguoc lai. Didu nay
phi hop vai két qua Hinh 7 khi ma sy tich lity -

carotene trong t& bao tiao Dunaliella sp. co sy
chénh 1léch véi nhau it & cac néng do KNOa.
Trong d6, sy tich lily A-carotene cua tao cao nhat
G n6ng d6 KNO;3; 0,5g/1 dat 1,58pg/té bao. Két
gua nay cting phu hop véi nghién ciru cua Celekli
A. (2006) va Prieto A. (2010) véi ndng do mudi
nitrate khoang 0,45 g/l (ham lugng S-carotene dat
duogc khoang 30 pg/ml).
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Hinh 7. Db thi biéu dién anh huéng cta ndng d6 KNO; dén sy tich lity p-carotene trong té bao tao
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KET LUAN

Chung tao Dunaliella sp. phan lap dugc co
thoi gian tang trudng khoang 55 ngay. Pha log
bat dau tir ngay thtr 25. Ham lugng S-carotene tdi
da dat dugc & pha 6n dinh nén thoi diém thu sinh
khi tao va S-carotene tét nhat & ngay 45. Piéu
kién nudi tao thu sinh khéi téi wu 1a nong do
NaCl 1,5 M va KNO; 0,5 g/l.

Két qua cho thiy dicu kién stress gia ting
nong d6 NaCl trong mdi truong nudi s& kich
thich tich liiy S-carotene trong té bao tao nhung
lai giam sy ting truong té bao, con ndng do
nitrate lai it anh huong. Ham luong p-carotene

trong sinh khéi khd téi da dat duoc 1a v6i nong
d6 NaCl 3 M 1a 9%; con véi nong d6 KNO; 0,5
g/l 1a 8,3%.

Tuy nhién, cac diéu kién stress nay s& lam
giam lugng f-carotene thu duoc trong dich nudi
tao ma day chinh la hi€u qua thu nhén B-carotene
thuc té, khi nudi cdy chung Dunaliella nay nén
diéu kién moi trudng nudi cdy dé thu f-carotene
dugc dé xuit 1a ndong d6 NaCl 2 M va KNO; 0,5
g/l véi lugng f-carotene dat dugc tuwong Ung
khoang 18 va 27,5 pg/ml.

Investigation of beta-carotene
production from microalgae
Dunaliella isolated in Vietham

e Huynh Hiep Hung
e Nguyen Thi My Lan
e Le Thi My Phuoc

e Pham Thanh Ho

University of Science, VNU-HCM

ABSTRACT

Beta-carotene is known as one of
nature’s most powerful antioxidants. It is also
a major pro-vitamin A nutrient, and
simulative effects on the immune system.
Nowadays, the microalga Dunaliella is the
best commercial source of natural -
carotene since it has a mixture composed
mainly of 9-cis isomer which is evident is a
better antioxidant than the all-trans isomer.
In addition, synthetic [3-carotene only

contains the all-trans isomer, natural (all-
trans) beta-carotene is found together with
other carotenoids. In this study, we chose
the microalga Dunaliellasp. which is
isolated at salter in Vietnam since it
could grow more easily in this climate.
Therefore, it has a great potential for large-
scale culture in Vietham coast. The research
aims at investigating the optimization of
cultural conditions and stresses depth for
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cell growth and -carotene production of this
alga. The obtained results showed that the
highest cell density was attained at 2M salt
concentration with 2.7 x10° cell/ml and
productivity of dry biomass was 0.321g/l.

Furthermore, B-carotene content increased
to 9% of dry biomass under high salinities
(NaCl 3M) or nitrogen starvation of cultural
condition.

Keywords: Beta-carotene, Dunaliella, dry mass, nitrogen starvation, salt concentration.
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