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TOM T AT: Astaxanthin |a it sic t ty nhiénduoc st dung prd bién trong nudi tbng thiy san, cong
nghiép thec phim, drgc phim va thre pim chrc ning. Nhiu vi sinh it nhe ndm, dia y, vi khiin ding
c6 kha ning ©ng hyp astaxanthin nimg vi tio luc Haematococcus pluvialidwoc xem laddi tuong tiém
nang nHit cho $n xuit astaxanthin tilong mai. Trong bai bao nay, ching t6i nghiéucinh hrong aia
nong do nitrate trong méi trong nudi @y 1&n sinh tedng aia H. pluvialiss cip do binh tam giac 250 ml.
Céc rong do nitrate thi nglim gdm 219, 438, 876, 1314, 1752, 2190 mg/L, trddgdng do nitrate 876
mg/L (tirc ndng do nitrate cao gp 4 Bn so Wi méi truong RM @ ban) duoc xacdinh 1a thich bp nht
cho sinh tréng aia loai vi o nay. Bi ndng do nitrate thich hp néu trén, it d6 t& bao, hamuong
chlorophyll a va astaxanthitat cao nfat 1a 1,74 x 18 TB/ml, 2081 ug/L, 1053 pug/Lpdngtng. Ty Ié té
bao sinh @dng ¢ ndng do nitrate nay caodn so \bi cac rong dod khac va hamuong protein ¢6 xu hong

giam din theo thi gian nuéi dy & tat ca cac cong thc thi nghém.
Tir khéa:Haematococcus pluvialigstaxanthin, dng do nitrate, nuéi 8y hai pha, vio.

MO PAU

Astaxanthin 1a rat sic 6 tu nhién théc ho
carotenoit va ching la éh trong $ nhing
carotenoit chinfituoc ar dung trong nuéi ng
thiy sin [15]. Bén anh vai trd lam cht tao
mau cho cadong vat thay sinh, dac bit la ca
hdi va ca aénh, gic ) nay con cé Bt sb haat
tinh sinh k¢ quan tong khac bao &m haat tinh
chbng oxi hda, aing arong mén dich va clong
ung thr [9, 20]. Hén nay, Au hét astaxanthin
thuwong mai la cac én pram tong hop hoa hc.
Tuy nhién, do nhuau st dung cac én phim tr
nhién ting nhanh va gia thanh cadaccac én
phim nhan 40 nén véc tim kiém va khai thac
ngwn astaxanthinyt nhiéndang duoc dic biet
quan tam [14]. Trongdsnhiing sinh it tich fiy
astaxanthin thi vi ab luc Haematococcus
pluvialis dwoc xem la déi tuong tém ning
nht [1].

Sy téng hyp astaxanthirg H. pluvialis lién
quan d&én qua trinh gim haic ngmg sinh
truong va chugn trang thai € bao tr dang sinh
dudng sang @ng bao xac [21]. NMc du tinh kia
thi caa cdng ngh nudi tong Mt pha cho &n
Xuit astaxanthirta dugc ching minh [5] nling
quy trinh pl bién nHit hién nayduoc ap ding

la ar tAch bét cia pha 8n xuét sinh ktéi va tich
liy astaxanthin. @ tich kiy astaxanthin c6 th
dugc cim tng trong caddiéu kién nhr thiéu hyt
nito, photpho, ¢ thira acetate, wng d6 anh
sang cao hi b sung cac &n chit carotenoit
khac nhau [10, 11, 18, 22]. Trong kb, nubi
cdy H. pluvialis mat d6 cao c6 th dat duoc
bing cach di vu méi trrong vadiéu kien nudi
cay [19]. H. pluvialis c6 ¢ do sinh trong thip
va £ bao sinh dong & dang chugn sang dng
bao xac tichily astaxanthin khifiéu kién moi
truong khéng than loi. Vi vay, nudi dy H.
pluvialis mat d6 cao \in dang la thach tirc lon
dbi véi cac nha nghiénia.

Bén anh nhét d6 va anh sang thi nén
dinh drdng (bao §m nito) ciing céanh hrong
quan tong Ién sinh trong aia H. pluvialis
Trong bai bado nay, chung t6i nghiéfrucanh
huong aia mng do nitrate trong mdi trong
nudi cly Ién sinh teong aia loai vi B0 nay &
cap do binh tam giac 250 mbay dugc xem la
cach tép cain phd bién va héu qua dé tim ra
diéu kién i wu nhit cho sinh teong aia to.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Chiing tao vadiéu kién luu giir
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Chang i
Flotow sr dung trong nghién u dugc Phong
Coéng nglké Tao, Vién Cbng ngh sinh e phéan
lap tai tinh Hoa Binh, V@t Nam rim 2009. o
dugc leu gitr va nhan ding sy cip trong moi
truong C va RM, aong d6 chiéu sang 2 klux,
chu ky sang éi 12:12 giv & 25°C. Thanh phn
mdi treong C va RM theo cdngdbcia Ping
Diém Hing va nnk. (2010) [13].

Phwong phap

Haematococcus pluvialisudi ¢y trong moi
truong C va RM ¢6 cadétbaod trang thai sinh
dudng chém 80-90% déng $ té bao dugc sSi
dung lam gbng bandau cia thi nghém. Dich to
dugc ly tam ¢ 6000 v/p trong 5 phité thu €
bao, saudé hoa tan sinh ki té bao vao moi

truong RM c6 céc éng do nitrate khac nhau. Thi

nghiém duoc tién hanho cap d6 binh tam giac
250 ml chira 150 ml méi trong Wi mat d6 tao

bandéu la 0,5-0,6 x 10té bao (TB)/ml, nhit 46

25°C, arong dd chiéu sang 2,5 klux, chuyksang
t6i 12:12 gb. Sinh trong aia &o duoc so sanh
trong méi trong RM Wi cac rong do nitrate
khac nhaubdi chung la mdi teong RM @ ban

c6 thanh phn nhr sau (mg/L): NaN@300,
KoHPQO,-80, KH,PO,-20, MgSQ.7H;O-10,

CaCb. 2H,0-58,5, NaEDTA-7,5, NaCO0s-20,

H3BOs-0,3, MnSQ.H,0O-1,5, ZnSQ7H,0-0,1,

(NHg)eM07024.4H,0-0,3, CuSQ@5 H,0-0,08,

Co(NQ)ZG H0-0,26, FeGl6 HO-17 (irong

tng Wi ndng do nitrate [a 219 mg/Lduoc ki

hieu 1a RM-[NG;]-1X). Cac médi twong thi

nghiém c6 rong do nitrate cao ép 2 bn - 438
mg/L (duoc ki higu 1a RM-[NOy]-2X), 4 1an-876
mg/L (duoc ki hiéu 1a RM-[NO;]-4X), 6 lan-

1314 mg/L @uoc ki hiéu la RM-[NG;1-6X), 8

1an-1752 mg/L guoc ki hiéu 1a RM-[NO;]-8X)

va 10 hn-2190 mg/L ¢uoc ki hiéu la RM-[NOy

]-10X) so Wi déi chung.

Céac théng & ham lrong chlorophyll a,
astaxanthin va proteinon bao dugc xac dinh
theo cong B cia Dinh Buc Hoang va nnk.
(2011), bang Diém Héng va nnk. (2010)
[12, 13].

Céac $ liéu thu duoc cia 3 hn lap lai thi
nghiém duoc xir ly bang phin mém Excel va
phan tich kin dong sai § (ANOVA) mét thanh
phan voi mic y ngha P < 0,05.
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Mot sb nghién ¢u cho thy, nong do nitrate
thich hyp trong méi teong nudi dy gidp kéo dai
trang thai sinh dong aia € bao H. pluvialis
[17]. Mic du céc & bao dng bao xac ing ¢
kha nang sinh teong king cach ang kich thrgc
té bao nling ¢ d6 phan chia ga ching chm
hon nhiéu so i dang sinh ddng. Vi \ay co thé
thdy rang, rong do nitrate céanh hrong quan
trong dén thc do phan chia & bao @a
H. pluvialis Viéc xacdinh rong do nitrate 6i uu
cho sinh tréng aiaH. pluvialisduoc xem la njt
trong nhiing gii phap héu qui dé nang cao it
d6 t& bao arc dai trong nudi dy loai vi tio nay.

Sinh tuong aia H. pluvialis dugc so sanh
trong cac mdi rong co vng do nitrate khac
nhau (fr 219 mg/Ldén 2190 mg/L). Kt qua
nghién @u thuduoc V& mat do va sr thay doi
hinh thai ¢ bao @a to nayduoc chi ra trén
hinh 1 va 2.

Két qua nghién &u thuduogc duoc trinh bay
trén hinh 1da cho thy, mat do6 t& bao H.
pluvialis dat cao nlat 1a 1,74 x 18 TB/ml sau
36 ngay nudi gy khi ndbng do nitrate trong moi
truong 1a 876 mg/L (cong tit RM [NO3]-4X).
Trong mdi taong co g do nitrate la 219,
438, 1314, 1752, 2190 mg/L (kyéai RM -
[NO3]- 1X, RM -[NO3]- 2X, RM -[NO3]- 6X,
RM -[NO3]- 8X, RM -[NO3]- 10X, trong tng),
mat do t& bao wc dai dat dugc trong ung la
1,33 x 10, 1,45 x 16, 1,56 x 16, 1,65 x 16,
1,14 x 16 TB/ml sau 42 ngay nudidg. Nhu
vay, nuoi dy H. pluvialis trong modi torong co
ndngdo nitrate cao gp 4 hn mai trong RM @
ban (876 mg/L) cho it do té bao ac dai cao
nhat va thi gian dat cuc dai ngin nhit so i
cac cong thic thi nghém khac. Mit do t& bao
cuc dai dat duoc khong &ng tuyén tinh \oi sy
ting rong do nitrate va Bng do nitrate
876 mg/L la thich bp nhit cho sinh trong aia
ching #o H. pluvialis nghién &u vaduoc xem
la nong d6 b&o hoaldi véi chiang nay. So sanh
v6i cac nghién &u treéec acia ching toi @
nghién &u vongdoi va lya clon mai trong Hi
wu cho nudi ng H. pluvialis[12, 13] thi trong
nghién ¢u nay nat do té bao ac dai dat duoc
trong moi twong RM 1& cao bn (1,33 x 16
so Wi 0,5 x 10 TB/mL). Sr khac bét nay la
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do sr khac nhau & mat do t& bao bandiu 0,06 x 16 TB/ml & cac thi ngim cia cac tac
(0,5-0,6 x 16 TB/ml ¢ thi nghém nay so ¥  gia khac [12, 13].
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Hinh 1.Thayddi mat d6 té bao (MDTB) cia vi tao H. pluvialis khi dugc nudi dy

trong moi trdng c6 cac bngdo nitrate khac nhau
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Hinh 2.Hinh thai & bao vi fio H. pluvialistrong cac mai trong nudi co @ng d6 nitrate khac nhau
dudi kinh hién vi quang bc véi ¢ phdngdai 400 an
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Céc quan satdvhinh thai ¢ baoH. pluvialis
theo thvi gian nudi dy (hinh 2) d¢ing cho thy,
& nong do nitrate 876 mg/L (RM-[N03]-4X),5t
lé¢ t& bao sinh ddong dat duoc cao lwn so \6i
cac cong thc khac. Cacé bao sinh ddong
chiém ty 1¢ cao chodén 36 ngay nuéi iy, sau
d6 chuyn din sang dng bao xac co tichiy
nhiéu astaxanthinO cac cong thc nitrate khac,
bit dau tir sau 42 ngay nudiay, hau hét cac &
baodéu ¢ dang bao xac vais t do dan din
chiém day té bao.

Két qua nghién ¢u thuduoc duoc trinh bay
trén hinh 3 cho #y, cdng thirc ndng do nitrate
876 mg/L (RM-[NO3]-4X) cho ham ubng
chlorophyll adat cao nlat véi gia tri cyc dai dat
duogc 1a 2081 pg/L sau 29 ngay nudiyc Trong

2200 A
19504
1700
1450
12001

950 A

Ham lagng chiorophyll a (ug/L

7004

450 + T T T T T T

khi d6, & cong thic nay, mt do t& bao H.
pluvialis dat cao nit sau 36 ngay nuéi. Nh
vay, trong giaidoan tir ngay thir 29 dén 36, ham
luong chlorophyll a gim trong khi nat do té
bao \in ting. Biéu nayduoc giai thich c6 tié 1a
do sr giam ham i{rong chlorophyll a trongét
bao fo H. pluvialis & I6n hon so \6i sy ting
mat do6. Ngoai ra, ang co tit ham lrong
chlorophyll b \in ting cao trong trong hop nay
nén &o van ting mt do té bao.O cac vng do

nitrate 219, 438, 1314, 1752, 2190 mg/L (ky

hiéu RM-[N03]-1X, RM-[N03]-2X, RM-[NO3]-
6X, RM-[NO3]-8X, RM-[NO3]-10X, tong
tng), hamrong chlorophyll a gc dai dat dugc

la 1328, 1432, 1570, 1823, 1157 ug/L sau 36

ngay nudi &y, tuongung.

» Ngay
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Hinh 3.Thaydoi ham Lrong chlorophyll a ¢a vi tio H. pluvialis khi dugc nudi dy
trong mdi tirong c6 cac éng do nitrate khac nhau

Ham kong astaxanthiny tit ca cac coéng lugng astaxathin thi congith mai tirong nNuoi

thic nitrate khac nhadéu ting 1én theo thi

c6 ham drong nitrate 876 mg/L an dat ham

gian nuéi dy (hinh 4). Sau 49 ngay nudi, hamugng astaxanthin cao fh

lugng astaxanthin i@ H. pluvialis trong moi

Nhu vdy, cong thrc ndbng do nitrate 876

truong RM ¢6 ©ng do nitrate 219, 438, 876, mg/L (RM-[NO3]-4X) cho nat do & bao, ham

1314, 1752, 2190 mg/L (ky &i RM-[NO3]-
1X, RM-[N03]-2X, RM-[N03]-6X, RM -[N03]-
8X, RM-[N03]-10X, trong ung), dat duoc

twong ung la 777, 882, 1053, 915, 970, 70

pg/L. Nhr vay, danh gia qua théngdsham
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lwong chlorophyll a va astaxanthiiat cao nlét.
Hién nay, quy trinh nudiay pho bién dé san
Xuit astaxanthin thong mai tir H. pluvialis la
%uodi diy hai pha trongi6 ¢ phadiu tio dugc
nudi dy dudgi diéu kién i vu dé dat mat do té
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bao ac dai, saudd chuyn tio vao pha saudi
cac diéu kign thuan loi cho sr tich fiy
astaxanthin. Mc dich aia nghién ¢u nay da
ching t6i la xaalinh dugc ham tong nitrate
thich hyp trong méi teong nudi dy dé dat mat
d6 té bao cao nit trong phadau va rong do
nitrate 876 mg/L (RM-[NO3]-4X)da dap ttng

12001

10504

dugc yéu éu nay. Ranjbar et al. (200817
ciing da c6 théng baacang, nlim muc dich duy
tri sy sinh twong sinh ddng aia € bao H.
pluvialis dé c6 duoc mat do t& bao cao thian
phai b sung ndt lugng méi trong ¢ wng do
dam dic ¢ip 10 hn méi trong @ ban haic giir
nong do nitrate ludnd mirc 8 mM.
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Hinh 4.Thayddi ham krong astaxanthini@ vi taio H. pluvialis khi duoc nudi dy
trong mdi tirong c6 cac éng do nitrate khac nhau
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Hinh 5.Thayddi ham krong protein éa vi tao H. pluvialis khi duoc nudi dy
trong méi tirong c6 cac éng do nitrate khac nhau
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Nguoc lai véi xu huong thaydéi cua ham
lugng astaxanthin, hamr¢ng protein i bao
cia H. pluvialis giam dan theo thyi gian nudi
cay (hinh 5). Bi thoi diém 0 ngay, hamuong

nghién &u khac nhaudd duoc cong 1. S
khéng gbng nhau nay c6 thla do s khac nhau
vé ching o Vi ban chit di truyén va ngén
gdc cra chiing khac nhaud nén.

protein rdi bao la 74 pg/TB. Sau 49 ngay nubi,

ham lrong protein ¥i bao & cac cong thc thi

nghiém cé ri“)ng do nitrate 219, 438, 876, 1314,

1752, 2190 mg/L (ky ki RM -[NO3]- 1X, RM
-[N03]- 2X, RM -[NO3]- 6X, RM -[N03]- 8X,
RM -[NO3]- 10X, trong ttng) ghm xubng con
12,18, 23, 19, 20, 14 pg/TBrdngng.

Nhiéu nghién é¢u ¢ anh hréng aia rong
d6 nitrate Ién sinh trong va tich liy astaxanthin
cua H. pluvialis ciing da duoc cong 1b. Orosa et
al. (2001) [16] nghiéntau s sinh trong aia H.
pluvialis & cac ®ng do NaNQ; khac nhautt 0
dén 1 g/L va sinh wong dat cuc dai ¢ ndng do
0,15 g/L. Harker et al. (1996) [10jieg khio
satanh hrong aia mng 46 NaNQ; khac nhau

KET LUAN

Nong d6 nitrate 1a nét nhan & quan tong
trong véc cam ung %o H. pluvialis ting sinh
mat do t& bao. Nong do nitrate thich bp cho
sinh trong aia %o la 876 mg/L (kc nong do
nitrate cao gp 4 hn so \6i méi truong RM @
ban). Khi nuéiH. pluvialistrong mdi tarong cé
nong do nitrate 876 mg/L, gia trmat do té bao
cuc dai dat dugc cao nft la 1,74 x 16 TB/ml
sau 36 ngay nudi.al nong do nitrate nay, 1t 18
té bao sinh ddng ding dat cao ln so \bi cac
cong thrc khac. Hamudgng chlorophyll a va
astaxanthindéu dat gia ti cao nlat la 2081 va
1053 pg/L, tongtng. Ham rong protein i co

trong moi trong Bold’s Basal Medium Ién sinh xu heéng giam dan theo thyi gian nudi dy ¢ tat

truong aia lodi fo nay. Theald, mit do té bao

dat cao nlt & nong do 0,25 va 0,5 g/L sau 20

va 30 ngay, tong ung. Bén anh d6, két qua

nghién ¢u cia Goksan et al. (2011) [8] cho

thiy, mat do t& baodat cao nft la 0,25 x 18
TB/ml sau 14 ngay nudiag khi nong do nitrate
trong mdi terong 1a 1000 mg/L. Theo conghb
cia Domingnez-Bocanegra et al. (2004) ]
pluvialis c6 mit do té baodat cao nlt [a 0,35 x
10° TB/ml trong méi teong BBM ¢ rdng do
nitrate la 730 mg/L. Nghiénic cia Del Rio et

ca cac cong thc thi nghém.

Léi cim on: Cong trinhduoc Mo tro kinh phi tr
dé tai “Nghién ¢u cdng ngh nudi vi to
Haematococcus pluvialiga cong ngh chiét xuat
astaxanthin” &p Bo Nong nghép va Phat tén
néng thén thfic chrong trinh cdng ngh sinh
hoc trong thy sin nam 2010-2012 cho Phong
Coéng nglé Tao, Vién Cong ngh sinh hoc.

TAI LIEU THAM KH4O

al. (2005) [4] i dai néng 6 nitrate fr 105,4 1. Aflalo C., Meshulam Y., Zarka A., Boussiba

mg/L dén 1283,4 mg/L cho tly nbng do nitrate
t6i wu nhit dugc xacdinh la 806 mg/L va ut
d6 té bao arc dai dat duoc ¢ ndbng do nay 1a 2,3
x 1¢° TB/ml. M6t ngudn nitrate khac iing dugc
sir dung pto bién trong nudi tdng H. pluvialis
la KNOs. Borowitzka et al. (1991) [2¢a cbng
bé ring, mit d6 t& bao wc dai dat duoc khi

ndéng o KNO; tir 0,5-1,0 g/L. Chen (1997) [3]

va Fabregas et al. (2000) [7lng d& xacdinh

nongdo KNOs téi vu 12 0,37 va 0,41 g/Ludbng 3.

tng. Nhr vay, mat do t& baoH. pluvialis cuc
dai dat duogc trong nghién @u cia ching toi
(1,74 x 16 TB/ml) 1a twrong dbi cao so i cac
coéng ® khac.Pong thyi, ching toi nén thiy
rang, rong do nitrate 6i uvu cho sinh twong aia
H. pluvialis 1a khac nhau gia cacdiéu kién
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EFFECT OF NITRATE CONCENTRATION
ON GROWTH OF GREEN MICROALGA HAEMATOCOCCUS PLUVIALIS
UNDER LABORATORY CONDITIONS

Le Thi Thom, Luu Thi Tam, Dinh Ngoc Mai, Hoang Thi Lan Anh,
Ngo Thi Hoai Thu, Nguyen Cam Ha, Dang Diem Hong

Institute of Biotechnology, VAST
SUMMARY

Astaxanthin is a pigment that belongs to the faroflgarotenoids and it is one of the major caroigsno
supplied in aquaculture. In addition to its roletlie coloration of aquatic animals, this pigmensgesses
several important bioactivities, including antioxithn, enhancement of immune response on anticancer
activities. Although astaxanthin can be synthesibgdplants, bacteria, a few fungi, and green algae,
Haematococcus pluvialiss the current best source of natural astaxantBithough the feasibility of
continuous production of astaxanthin by vegetativatile cells has been recently demonstrated, thet mo
common production process consists in separatiadpithmass production phase culture and the astarant
accumulation phase one. In addition to light amdpterature, nutrients (including N) play importaalkerin
the cell division and in the accumulation of astakian of H. pluvialis This work aimed to investigate effects
of nitrate concentration on growth of microaldapluvialis The highest cell density was 1.74 ¥ télls/mL
after the 38 days of cultivation at RM medium contained nitratencentration of 876 mg/L. At this
concentration, the ratio of vegetative cells waghkr than other nitrate concentrations. Chloropaydnd
astaxanthin contents yielded 2081 and 1053 pgépeetively. In addition, protein content tendedi¢crease
during cultivation process at all tested nitrateatrations.

Keywords:AstaxanthinHaematococcus pluvialisitrate concentration, microalgae, two phaseucelt
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