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LUA CHON MOI TRUGNG TOI UU PE NUOI TRONG VI TAO LUC
HAEMATOCOCCUS PLUVIALIS GIAU ASTAXANTHIN

Haematococcus pluvialis 1a loai vi tao nuGc
ngot, don bao, sinh san vo tinh bang cidch nhan
doi thuoc nganh Tao luc Chlorophyta, 16p
Chlorophyceae, bo Volvocales, ho
Haematococcaceae, chi Haematococcus. Loai tao
nay c6 vong doi phitic tap v6i 2 dang t€ bao.
Trong diéu kién thuan 1¢i, phan 16n 1a céc t€ bao
sinh dudng mau xanh c6 hai roi, ¢6 thanh t€ bao,
kich thu6c tir 10-20 pum, c6 kha nang chuyén
dong. Khi diéu kién moi truong khong thuan 1oi
(thi€u dinh dudng, cuong do chi€u sang cao,
nhiét do cao...), t€ bao tdo chuyén sang dang
nang bao tir hinh cau, mat roi, khong c¢6 kha nang
chuyén dong. 0 giai doan nay, duong kinh t€ bao
tao tang manh tir 10-20 pm 1én 40-50 pm, thanh
t€ bao diay va mot lugng 16n astaxanthin (4-6%
trong lugng kho) c6 thé dugc tich liy [4, 7].

Tu nhitng nam 1930, tdo H. pluvialis da dugc
biét dén rong rdai nhu la nguén cung cép
astaxanthin tuy nhién [2]. Trong nhiing nam gan
day, loai tao nay lai thu hit sy quan tdm nghién
cttu do nhu cau st dung astaxanthin ngay mot
tang cao [1]. Nhi€u vi sinh vat nhu ndm, dia y, vi
khudn, vi tdo khdc cling c6 kha ning tong hop
astaxanthin nhung ham lugng astaxanthin & H.
pluvialis duge xem la cao nhit [8]. Astaxanthin
duoc st dung dé b sung vao thic dn cho mot s6
d6i tugng nuoi trong thuy san (NTTS) nhu ca hoi,
tom hum... nhdm ting chat lugng thit hodc tao
mau sic dep ruc 18 cho cd canh, hoac mot so loai
san phdm my pham, duoc pham cho ngudi [12].

Trén thé gidi, nhi€u cong trinh nghién ctu
vé diéu kién nuoi trong toi uu cling nhu kha
nang tich lily astaxanthin & vi tao H. pluvialis
trong mot s6 diéu kién nhat dinh da duoc cong
bo [3, 4, 13]. Tuy nhién, & Viét Nam dén nay
chua c6 mot cong trinh khoa hoc cong bo nao vé
nuoi trong thanh cong H. pluvialis trong di€u
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kién phong thi nghiém ciing nhu & qui mo 16n.
Trong khi d6, nhu cau st dung cd hoi trong
nudc dang ngay cang gia tang. Viéc nuoi ca hoi
thuong phdm dang gap rat nhiéu khé khan, vi
khi san xuét thitc an cho ca hién nay phai nhap
chit bé sung astaxanthin tir tdo H. pluvialis.
Khé khan 16n nhat gap phai khi nuoi loai tao
nay la toc do sinh trudng rdt cham, chu trinh
song phuc tap, chuyén qua nhiéu giai doan khéc
nhau, xen k& gifta cdc t€ bao chuyén dong va
khong chuyén dong... [11]. Mat khac, dé sin
xudt astaxanthin mot ciach cé hiéu qua tur H.
pluvialis doi hoi mot quy trinh cong nghé nudi
cily 2 pha: pha dau, tdo dugc nudi trong trong
diéu kién t6i uu, cdc t€ bao chl yéu & pha sinh
dudng, c6 mau xanh. Sau khi dat mat do nhat
dinh, tdo duoc chuyén sang nuoi cdly & pha thi 2
bét loi vé diéu kién moi trudong nhu déi dinh
dudng (nito hoac photpho), nhiét d6 hay cuong
do chiéu sang cao.... Lic nay, tit ca t&€ bao tu
mau xanh chuyén sang dang nang bao, mau do
va chita chli yéu astaxanthin [9, 11].

Bai bdo nay trinh bay mot s6 két qua bude
dau Iva chon moi trudng t6i uu dé nuoi trong H.
pluvialis. Két qua thu duoc sé€ lam tién dé cho
viéc nhan nuoi sinh khoi tao giau astaxanthin
trén qui mo 16n nham st dung trong NTTS néi
chung va lam thdc an cho cé hoi ndi riéng.

I. PHUONG PHAP NGHIEN CUU

1. Chung tao va diéu kién luu giir

Haematoccus pluvialis Flotow phan 1ap tai
tinh Hoa Binh, nam 2009 dugc nuodi cdy va luu
gitt trén moi truong C tai phong Cong nghé Tao,
Vién Cong nghé sinh hoc & 25°C, duéi cuong do
chi€u sang 2000 lux véi chu ky sang toi 12: 12
gio.
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2. Piéu kién thi nghiém

Haematoccus pluvialis Flotow duoc nuoi trén
moi truong C. Cac t€ bao & giai doan sinh dudng,
c6 mau xanh dugc ly tam & 9000 vong/phiit trong
10’. Dich trén dugc loai bo, thu 1ay t€ bao. Cac t€
bao duoc bé sung véi mat do ban dau 1a 6 x 10* €
bao (TB)/ml vao cic binh tam gidc 250, 500 ml,
binh nhua 1,5 lit va 10 lit chita 150, 350 ml, 1 va
6,5 lit, tuong ting véi 4 moi truong dinh dudng
(bang 1) bao gom C, BG-11 cai tién, OHM va

RM. Mbi cong thiic thi nghiém duoc 1ap lai 3 1an.
O binh tam giac 250 va 500 ml, tao dugc nudi
tinh (lac tay 2 lan/ngay) va chiéu anh sdng tring
c6 cuong do 2 klux (deén huynh quang) véi chu
ky sang t6i la 12:12 gio. Do6i v6i hé thong binh
nuodi 1,5 va 10 lit, tao dugc suc khi véi toc do 5
lit/phit. Bén canh viéc chi€u sang tu nhién, cic
hé théng binh nay con dugc chiéu dén compac dé
dam bao cuong do chiéu sang la 2,5-3,5 klux véi
chu ky sang toi 12: 12 gio.

Bang 1
Thanh phan dinh duong cua 4 méi truong: C, BG11 cai tién,
OHM va RM sit dung trong nghién citu
N A ae g . Moi truong (mg/l)

Thanh phan moi truong C BG-11 cai tién OHM RM
NaNO, - 1500 - 300
K,HPO, - 320 - 80
KH,PO, - - - 20
Ca (NO,), 150 - - -
KNO;, 100 - 410 -
Na,HPO, - - 30 -
B-Na,glycerolphosphate 50 - - -
M¢gS0,.7 H,O 40 200 246 10
CaCl,. 2 H,O - 36 110 58.5
Axit Citric - 6 - -
Ammonium ferric citrate - 6 - -
EDTA-Na, 2,71 1 - -
EDTA - - - 7,5
Na,CO, - 100 - -
NaCl - - - 20
Vitamin B,, 0,0001 - 0,0150 -
Biotin 0,0001 - 0,025 -
Thiamine-HCl 0,01 - - -
Thiamine - - 0,0175 -
H,BO, - 2,86 - 0,3
MnCl,.4H,0 0,108 1,81 0,98 -
MnSO,.H,0O - - - 1,5
ZnS0O,. 7 H,0 0,066 0,22 - 0,1
Na,MoO,. 2 H,0 0,0075 0,39 0,12 -
(NH,){Mo,0,,. 4H,0 - - - 0,3
CuSO,.5 H,0 - 0,08 0,012 0,08
Co(NO,),.6 H,O - 0,05 - 0,26
FeCl,.6 H,0 5,888 - - 17
CoCl.6H,0O 0,012 - 0,011 -
Trisaminomethane 500 - - -
Fe (IIT)citrate H,O - - 2,62 -
Cr,0, - - 0,075 -
SeO, - - 0,005 -
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3. Toc dé sinh truéng cua tao

O tat ci cdc cong thic thi nghiém, mau duoc
14y 2 ngay mot 1an dé xac dinh tat ca cdc thong
s0. Mat do t€ bao duoc xdc dinh bing budng

TLK (mg/ml) = 3, 04 x {

T6c do sinh trudng dac trung (U/ngay) dugc

tinh theo cong thic:
H=(nN, - In No)/(t; - t,)

N,, Nyla mat do t€ bao (TB/ml) & thoi diém t
va t, (ngay) [5].
4. Ham luong chlorophyll a, b, carotenoit

Sinh khoi cta tdo dugc nghién véi cét thuy
tinh va chiét véi aceton 90%. Phan dich trong
duoc do & cac bude song 665, 645, 630 va 480

nm. Ham lugng cdc sdc t6 ndi trén dugc tinh
theo cong thic sau [14]:

5. Ham lugng sic to (pg/l) =C/V
Trong d6: V 1a luong thé tich dich tdo dem loc
(1it)

C (chlorophyll a) = 11,6¥E665 - 1,31*E645 -
0,14*E630

C (chlorophyll b) = 20,7*E645 - 4,34*E665 -
4,42 *E630

C (carotenoit téng s6) = 4,0 *E,g,

V6i E;: 1a gid tri OD do dugc & budc séng i.

Dai v6i tdo H. pluvialis, nhiéu cong trinh
cong bo da cho thay ham lugng carotenoit tong
sO cua t€ bao chu yéu la astaxanthin hap thu &
buéc song 480nm. Do vay, ham lugng
carotenoit & tao H. pluvialis dugc xem chinh la
ham luong clia astaxanthin [6].

Cic sO lieu duoc xu ly biang phidn mém
Excel va thong ké ANOVA mot thanh phan.

II. KET QUA VA THAO LUAN

Hinh thai t€ bao va cac giai doan dac trung
cta H. pluavialis duoc quan sit dudi kinh hién

OD,,,— 0D

dém Burker- Turk (Puc). Trong luong kho cla
tao (TLK, g/l) dugc xdc dinh bang phuong phép
sady kho mau & 80°C cho dén khi trong lugng
khong doi hodac thong qua gid tri cha mat do
quang do dugc trén may quang phd [7].

660 . 1.40}x ODgy,

680

vi quang hoc & cac do phong dai khac nhau va
duoc trinh bay & hinh 1.

Trong 4 moi truong dugc st dung trong
nghién ctu, t€ bao cta loai H. pluvialis déu ton
tai & ca 2 dang v6i hinh thdi khéc nhau. O diéu
kién moi truong thuan loi, t€ bao tao chu yéu &
dang sinh dudng mau xanh (hinh 1A), ¢6 2 roi,
chuyén dong, co6 kich thude: dai 12,16 + 0,35
Mm, rong 9,47 + 0,46 um. Trong giai doan nay,
ham lugng chlorophyll a va protein trong tao dat
cao. Khi diéu kién nuoi trong khong thuan loi,
t€ bao tdo chuyén sang dang nang bao tlr, hinh
céu, kich thuéc clia né tang dot ngot, c6 thé dat
dén dén 38,7 + 2,54 um va t€ bao tao chuyén
sang mau do (hinh 1B), tich iy astaxanthin tang
ddng ké. Ham luong chlorophyll a va protein
trong t€ bao & giai doan nay bi giam. Cac giai
doan dic trung cta t€ bao H. pluvialis dugc thé
hién trong hinh 1C.

Sinh khéi tao H. pluvialis dugc duy tri khi
nuoi cay trong moi truong C va RM & dang 16ng
va thach nghiéng (hinh 2). Trén moi truong
thach nghiéng, tdo duoc cay chuyén 3 thang/ lan.
Tan suét cdy chuyén trén moi trudng 16ng ngin
hon, khoang 2-4 ngay/1 lan.

Tao dugc cdy chuyén tir 6ng nghiém sang
cac binh tam gidc c6 thé tich 250 ml chia 150
ml moi trudng véi tin xuat cdy chuyén 3
ngay/lan, bd sung moi trudng méi véi ty 1& 50%.
V6i quy trinh nay, ching t6i da duy tri thanh
cong vi tao H. pluvialis & trang thdi t&€ bao sinh
dudng trén moi truong C va RM 16ng dong thoi
nhan nuoi thanh cong mot lugng 16n sinh khai
tdo ndy & cac binh tam gidc 250 ml dé tiép tuc
thi nghiém & binh tam gidc 500 ml va binh nhua
c6 thé tich 1,5 va 10 it.
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Hinh 1. Hinh théi t€ bao H. pluvialis. A. T€ bao & giai doan sinh dudng (d6 phong dai x1200); B. T¢

bao & giai doan nang bao, mau do, chita chu yéu astaxanthin bén trong t€ bao (d0 phong dai x400);
C. Cac giai doan khéac nhau trong vong doi t€ bao H. pluvialis

- ‘ ] ! i
B — D X
Hinh 3: Nuoi trong H. pluvialis trong cdc moi truong dinh dudng quy mo khéc nhau: binh tam gidc
250 (A), 500 ml (B), 1,5 1it (C) va 10 lit (D)

i
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1. Lua chon méi truong téi wu dé nuoi

H. pluvialis ¢ binh tam giac 250 ml

Nhiéu nghién citu da cong bo anh hudng ctua
moi trudng véi cac thanh phan khac nhau 1én su
sinh trudéng cua H. pluvialis [4, 10]. Trong do,
sinh trudng clia tdo nay phat trién kém nhat &
moi truong M1 va M6, tét nhat & F1 v6i mat do
t& bao dat cuc dai 1a 5,44 x 10* TB/ml. Moi
truong Hong Kong cho tao ¢6 téc do sinh trudng
tuong tu nhu nudi trén moi truong BG-11 co ban
va BG-11 cai tién. Mat khac, nghién ctu anh
hudng cua cdc moi truong nuodi cdy khac nhau
nhu BG-11, BG-11 cai tién, OHM, moi truong
co ban (C) va RM Ién sinh trudng cua tao H.
pluvialis cho thay toc do sinh truéng cua H.
pluvialis dat cao nhat (9,50 x 10°TB/ml) & moi

60
50 ~
40 ~
30 A

20

Mat d6 té bao (x104TB/mL)

10

trudng RM trong di€u kién chi€u sang lién tuc
40 pmol photon m?s™ & 25°C sau 12 ngdy nuoi
cdy [4]. Dua vao cac két qua nghién cttu da cong
bd trén thé gidi, ching to6i da chon 4 moi truong
dinh dudng khac nhau 1a C, OHM, BG-11 cai
tién va RM dé€ nuoi thir nghiém, nhim tim ra
moi truong t6i uu cho loai H. pluvialis phan 1ap
& Viét Nam.

Két qua nghién cttu anh hudng ciua 4 moi
truong dinh dudng khac nhau 1én sinh trudng
ctia vi tao H. pluvialis danh gia qua thong so
mat do t€ bao (MDTB) & binh tam giac 250 ml
duogc trinh bay trén hinh 4. Bén canh dé, su thay
déi ham lugng sic t6 chlorophyll a va
astaxanthin & loai vi tao nay ciing dugc trinh bay
6 hinh 5.

M
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Hinh 4. Mat do t€ bao tao H. pluvialis nuoi & 4 moi truong C (@), BG-11 cai tién (=), OHM (a) va
RM (x) trong binh tam gidc 250 ml
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Hinh 5. Su thay déi ham lugng sic t6 chlorophylla a va astaxanthin cta tdo H. pluvialis nuoi & binh
tam giac 250 ml trong 4 moi truong C (@), BG-11 cai tién (=), OHM (a) va RM (x)

K&t qua trinh bay trén hinh 4 va 5 cho thay &
binh tam gidc 250 ml, moéi truong RM cho mat

do t€ bao, ham luong sic t6 chlorohyll a va
astaxanthin cua tao dat gia tri cao nhat so véi 3
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moi truong con lai sau 30 ngay nuoi cdy (50,74
x 10*TB/ml; 617,63 pg/l, 246,21 ug/l, tuong
tng). Sau moi truong RM, hiéu qua giam dan
theo thtt tv moi truong C, OHM va BG- 11 cai
tién. Toc do sinh trudéng dac trung U dat dugc
0,062; 0,049; 0,042 va 0,033/ngay, tuong ung
v6i moi truong RM, C, OHM va BG-11 cai tién
va W dat gid tri cuc dai ciing tai thoi diém mat
do t&€ bao cua tao dat gia tri cuc dai.

2. Lua chon méi truong téi wu dé nuoi
H. pluvialis 6 binh tam giac 500 ml

Su thay déi clia céc thong s6 nghién ctiu nhu
MDTB va ham luogng séc t6 cua tao H. pluvialis
trén binh tam gidc 500 ml v6i 4 moi trudong dinh
dudng khic nhau dugc trinh bay trén hinh 6 va 7,
tuong tng. Moi truong RM van cho sinh trudng
clia tdo tot nhat, sau dé giam dan theo thu tu
RM > C > OHM > BG- 11 cai tién sau 30 ngay
nuoi (MDTB dat cuc dai 1a 39,00 x 10* TB/ml;
ham lugng chlorophyll a: 743,82 pg/l, ham

lugng astaxanthin: 399,15 pg/l). Téc do sinh
truong dac trung P dat gia tri cuc dai 0,192,
0,123, 0,108 va 0,079/ngay, tuong ttng v4i cic
moi truong RM, C, OHM va BG-11 cai tién
ciing tai thoi diém mat do dat gid tri cuc dai.
Tuy nhién, cidn nhian manh rang dong hoc qué
trinh thay déi ham lugng sac t6 chlorophyll a va
astaxanthin theo thoi gian c6 dac diém: sau 30
ngay nuoi cdy, ham lugng chlorophyll a sau khi
dat gia tri cuc dai s& bat dau giam dén, twong
ting ham lugng astaxanthin trong t€ bao tao lai
dot ngot tang manh lam cho ty 1é
astaxanthin/chlorophyll a tang tr gid tri trung
binh 0,4-0,45 1én 3-3,15 trong moi truong RM.
Diéu nay cho thdy sau 30 ngay nuoi cdy, t€ bao
tdo hdu hét da chuyén sang nang bao - giai doan
tich luy cao astaxanthin. Ngoai ra, theo nhi€u
cong trinh di cong bo viec chuyén t&€ bao tir
dang sinh dudng sang nang bao con c6 thé dugc
diéu khién bang qud trinh nuoi cay 2 pha ngoai
viéc kéo dai thoi gian nuoi cay nhu trén [4, 5].

, Thoi gian (ngay)
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Hinh 6. Su thay d6i mat do t€ bao H. pluvialis nuoi trong binh tam gidc 500 ml
vGi 4 moi truong C (@), BG-11 cai tién (=), OHM (a) va RM (x)
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Hinh 7. Su thay d6i ham lugng sic t6 chlorophyll a (A) va astaxanthin (B) clia téo H. pluvialis
6 binh tam gidc 500ml trong 4 moi truong C (e), BG-11 cai tién (=), OHM (a) va RM (x)

3. Lua chon moi truong toi wu dé nuoi
H. pluvialis ¢ binh 1,5 lit

Dua trén cac két qua thu dugc & binh tam
giac 250 va 500 ml, ching t6i chi lya chon hai
moi truong 1a RM va C dé tiép tuc nudi & quy
mo 1,5 lit. Su thay déi cdc thong s6 MDTB, ham
luong sic t6 0 H. pluvialis dugc nuoi trong moi
truong RM va C & binh nuéi 1,5 lit dugce trinh
bay trén hinh 8 va 9. Két qua cho thdy sau 30
ngay nudi cdy, MDTB, TLK, ham lugng
chlorophyll a va astaxanthin & tao dat dugc
144,9 x 10* va 91,75 x 10* TB/ml; 4,92 va 4,79
g/l; 2010 va 1169,15 pg/l; 630 va 530 pg/l,
tuong Ung trén moi truong RM va C. Sau 52
ngay nuoi cdy, cac gia tri nay dat dugc 375,10 x
10* va 200,1 x 10* TB/ml; 18,138 va 16,92 g/l;
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350

w
=
=
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Mat d6 té bao (x104 TB/mI)
o
=

-
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=

[5,]
(=1
L

2038,49 va 1862 pg/l; 844,8 va 1182 pg/l, twong
ting v6i moi truong RM va C.

Nhu vay, & thé tich binh nuoi 1,5 lit, to
phét trién trong moi trudng RM van t6t hon so
v6i moi truong C. Diéu nay cling duoc khang
dinh qua thong s6 toc do sinh trudng dac trung
M. W dat gia tri 0,234/ngay va 0,213/ngay tai thoi
diém mat do t€ bao dat cuc dai tuong Gng véi
moi truong RM va C. Ngoai ra, do moi truong C
c6 chia 3 loai vitamin gém vitamin Bl
(thiamine HCI), vitamin B12 (cyanocobalamin)
va vitamin H (biotin) nén gia thanh ctia moi
truong nay cao hon khoang 3 14an so v6i RM. Do
vay, khi ti€n hanh nuoi cay vi tdo H. pluvialis
trén cdc thé tich binh nuoi 16n hon, moi trudng
RM s€ 1a giai phap tot sau nay nhim giam chi
phi san xuét sinh khdi tao giau axtasanthin.

Trong lweng kho (gfl)
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Hinh 8. Su thay ddi mat do t€ bao va trong luong kho ctia to H. pluvialis
nuoi trong 2 moi trudng RM (e, x) va C (@, A) & thé tich binh nuoi 1,5 lit
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Hinh 9. Su thay déi ham lugng sic t6 chlorophyll a va astaxanthin ctia tio H. pluvialis
nuoi trong 2 moi truong RM (e, x) va C (@, A) & thé tich binh 1,5 lit
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Hinh 10. Sy thay d6i mat do t€ bao (w) va trong luong kho (a) ctia H. pluvialis
nuoi trong moi trudng RM & thé tich binh nu6i 10 lit
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Hinh 11. Su thay d6i ham lugng sic t6 chlorophyll a (e) va astaxanthin (w) cha H. pluvialis
nuoi trong moi trudng RM & thé tich binh nuoi 10 lit

4. Lua chon moi truong téi wu dé nuéi Hxnh 3 minh ho! viOc nu« trdng

H. pluvialis ¢ binh 10 lit H. pluvialis & c,c quy m« kh,c nhau: bxnh
Dua trén nhing két qua thu dugc & binh  tam gi_c 250-500 ml, 1,5 vp 10 IVt
nuoi 1,5 1it, khi nuoi H. pluvialis & binh nuoi 10
lit, ching t6i st dung moi truong RM. Su thay
déi MPTB, TLK, ham lugng sic t6 cla tao
H. pluvialis dugc trinh bay trén hinh 9, 10. Két
qua cho thay sau 30 ngay nuoi cdy, MDTB tao
dat 38,3 x 10* TB/ml, TLK - 1,86 g/, ham lugng
chlorophyll a - 689,06 pg/l; ham lugng
astaxanthin - 212,1 (g/l. Trong ®iOu kiOn
thY nghiOm npy, téc ®¢é sinh tr-éng ®/4c
tr-ng ( ®t 0,321/ngpy tii 30 ngpy nu«i cEy.

Céc két qua nghién ciu trinh bay & trén cho
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thay lan dau tién & Viét Nam, ching toi da nuoi
trong thanh cong H. pluvialis & cic quy mo
khéic nhau: binh tam gidc 250-500 ml, binh nhua
c6 thé tich 1,5 va 10 lit. So sdénh 4 moi trudng
dinh dudng da dugc st dung cho thay, tao sinh
truong ¢ mat do t€ bao, trong luong kho t&€ bao,
ham luong sic t6 chlorophylla a va astaxanthin
dat gia tri cao nhat trong moi truong RM so véi
3 moi truong C, OHM va BG-11 cai tién.

Toéc do sinh trudng dac trung & cic moi
truong khac nhau 1a tuong tu v6i mat do t€ bao
cuc dai dat duogc trong moi trudng dé. Diéu nay
c6 ¥ nghia cdc t€ bao vao pha can bang véi
khoang thoi gian gan nhu nhau va vi vidy moi
truong nuoi cho mat do t€ bao dat cao nhat cling
chinh 1a moi truong cho téc do sinh trudng dac
trung cao nhat. O binh nuoi 10 lit, t6c do sinh
truong dac trung cta H. pluvialis (0,321/ngay)
dat dugc cao hon so vGi cong bo cua tic gia
Tjahjono va cs., 1994 [15] (0,25/ngay & moi
trudng co ban dudi diéu kién nuoi cdy tap dudng
sit dung sodium acetat). Tuy nhién, gid tri nay
van thap hon so véi cong bo cua Kobayashi va
cs., 1992 [9] v6i toc do sinh truong dac trung
0,58/ngay khi tao duogc nuoi cay trong binh tam
gidc trong moi trudng co ban dudi diéu kién
nuoi cay tap dudng.

Tuy nhién, viéc so sanh t6c do sinh trudng
dac trung ciing nhu mat do t€ bao cuc dai cla
H. pluvialis con phu thuoc rat nhiéu vao dang bé
nuoi nhu bé hé hay kin, hé kin hinh tru thang
ding hay theo cac tdm.... Diéu nay da duoc
chiing minh trong cong b6 cua Imamoglu va cs.,
2010 [5]. Ngoai ra, theo cong bo clia Ranjbar va
cs., 2008 [13], loai vi tao luc nay dugc nuoi
trong diéu kién quang tu dudng, trong céc hé
thong 6ng hinh tru ding, c6 bé sung nguén dinh
dudng dac biét 1a nitrat ¢6 mat do t€ bao dat
dugc 5 trieu TB/ml sau 300 gio nuodi cdy véi
ham lugng astaxanthin dat 390 mg/l sau khi bo
sung nitrate ¢c6 nong d6 nhd hon 4mM & pha 2
(cdc gid tri néu trén cao hon vai lan so vGi két
qua da dugc cong bo trén doi tugng nay trudc
do). Nhu vay, dé c6 thé nuoi vi tho H. pluvialis
dat mat do 4-6 trieu TB/ml, sinh khdi tao giau
astaxanthin chi€m 4-6% TLK trong di€u kién thi
nghiém cta Viét Nam, con rat nhi€u vin dé can
dat ra dé€ nghién ctiu nhu t6i wu hod diéu kién
nuoi cdy tao nay (nhiét do, pH, cuong do anh
sang, vai tro cta suc khong khi, t6i wu hod

ngudn cécbon, nito, st dung nguén CO, dé nuoi
trong sinh khdi tdo nay); quy trinh cong nghé
nuoi cdy tdo nay 2 pha nhim san xuét sinh khoi
tao giau ham luong astaxanthin; giam gia thanh
san pham qua viéc tim ki€m phuong phap t6i uu,
ré tién, dé thuc hién doi vé6i viéc thu sinh khoi
tdo, diéu khién qu4 trinh san xuét sinh khoi tdo
giau astaxanthin thong qua nghién cttu vong doi
cta t€ bao....

1. KET LUAN

Lan dau tién & Viét Nam ching t6i da nuoi
trong thanh cong vi tdo luc nudc ngot
H. pluvialis giau astaxanthin phan lap tr tinh
Hoa Binh & cdc cip do khac nhau nhu sau:

Trong 4 moi truong dinh dudng da st dung
trong nghién ctru, moi truong RM la t6t nhat
cho tao sinh trudng so v6i 3 moi truong con lai
la C, OHM, va BG-11 ci tién. O binh tam giac
250 ml va 500 ml sau 30 ngay nuoi cdy, trong
moi truong RM tao dat mat do t€ bao (t€
bao/ml), ham lugng chlorophyll a va astaxanthin
(Mg/l) ciing nhu ¢6 toc do sinh truong dac trung
(W/ngay) 1a cao nhat 1a 50,74 x 10%, 39 x 10%
246,21, 399,15; 617,63, 743,82; 0,062, 0,192
tuong ting & binh tam giac 250 ml, 500 ml.

O heé thong nuoi 1,5 lit, tio sinh trudng trén
moi truong RM van t6t hon so véi moi truong C
v6i mat do t€ bao 144,90 x 10*TB/ml; trong
luong kho 4,92 g/I; ham luong astaxanthin 630
pg/l; ham lugng chlorophyll a 2010 pg/l: , p-
0,234/ngay sau 30 ngay nuoi cay.

O heé thong binh nuoi 10 lit, tio sinh trudng
trong moi truong RM cé mat do t&€ bao dat 38,3
x 10* TB/ml; trong lugng kho 1,86 g/l; ham
lwong astaxanthin 212,10 pg/l; ham lugng
chlorophyll a 689,06 pg/l, i - 0,321/ ngay sau
30 ngay nuoi ciy.

Dé ¢6 thé nuoi trong thanh cong vi téo néi
trén dat mat do t€ bao 4-6 x 10°TB/ml, sinh khoi
tao giau astaxanthin chiém dén 4-6% trong
lugng kho lam thitc an tuoi séng cho cd hoi, can
ti€p tuc nghién ctu sau hon nita vé€ t6i wu hod
diéu kién nuoi cdy, vong doi cla t€ bao ciling
nhu quy trinh cong nghé nudi cdy 2 pha loai vi
tao nay....

Loi cdm on: Cong trinh duoc ho trg kinh phi
tr dé tai “Nghién citu cong nghé nuoi vi tdo
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CHOOSING OPTIMAL MEDIUM FOR CULTIVATION OF RICH -
ASTAXANTHIN GREEN MICROALGA HAEMATOCOCCUS PLUVIALIS

DANG DIEM HONG, DINH DUC HOANG,
NGUYEN THI THUY, HOANG THI LAN ANH

SUMMARY

Microalgae have a large biotechnology potential for production of a variety of compounds such as
polysaccharides, lipids, proteins, carotenoids, pigments, vitamins, steroids. Recently, Haematococcus
pluvialis has been widely studies as one of the best sources of ketocarotenoid pigment - astxanthin (3,3’-
dihydroxy-f3,3’-carotene-4,4’-dione), which holds high antioxidant activity approximately 10 times greater
than other carotenoids, such as zeaxanthin, lutein, canthaxanthin and (-carotene, and over 500 times greater
than o-tocopherol. For this reason, this alga is used for the pigmentation of cultured fish and shellfish, a food
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additive in the food industry, a superior antioxidant in the cosmetic industry, and an antiaging reagent as
precusor of vitamin A, an anticancer agent through singlet oxygen quenching, and an immunomodulator in the
pharmaceutical industry.

Haematococcus pluvialis is unicellular fresh water microalga, green-colored, biflagellate, and motile in its
vegetative stage. It belongs to Chlorophyta phylum, Chlorophyceae class, Volvocales order,
Haematococcaceae family and Haematococcus genus. During the H. pluvialis life cycles, green vegetative
cells mobile with two flagella grow both in the light and heterotrophically in the dark. Environmental stress
induces encystment and morphological changes from motile vegetative cells to resting immotile aplanospores.
When exposed to prolonged stress, H. pluvialis cell undergo enhanced carotenogenesis during the maturation
of cyst cells. Astaxanthin could be accumulated up to 4-6% of dry cell weight. The massive accumulation of
astaxanthin in cyst cell under light in extreme environmental condition (nutrient limitation, high light intensity,
hight temperature, oxidative stress and salt stress) has been investigated by several authors. The techniques on
H. pluvialis cultures for astxanthin production have been dramatically advanced in some countries. Currently,
the use of two-stage processes for astaxanthin production has been fully reported.

In this report, we have presented the effect of different culture media including C, modified BG-11, OHM
and RM on the growth rate of H. pluvialis which was isolated from Hoa Binh province, Vietnam in different
scales. Among four media, RM medium is the best for H. pluvialis cultivation expressed by maximal cell
density (cells/ml): 50.74 x 10, 39 x 10*, 144.90 x 10* and 38.3 x 10* chlorophyll a content (ug/l): 617.63,
743.82, 2010 and 689.06 and astaxanthin content (Ug/l): 246.21, 399.15, 630 and 212.10; specific growth rate
(K/day): 0.062, 0.192, 0.234 and 0.321, in 250 ml, 500 ml Erlenmeyer flask, 1.5 liter and 10 liter bottles,
respectively after 30 days of cultivation. In cases of 1.5 and 10 liter bottles, dried weight was reached 4.92 and
1.86 g/l, respectively. In addition, the obtained results have indicated that cultivative process from test - tubes
to 250 ml Erlenmeyer flasks with frequently in 2-4 days per time by supplementing 50% of refresh medium is
necessary to maintain vegetative stage of cell for long time. In Vietnam, it is the first report on successful
cultivation of green microalgae H. pluavialis - a potential source for astaxanthin which is a natural pigment
used for food and pharmaceutical industries in the world in general and for salmon farming in particularly.

Key words: Aquaculture, astaxanthin, Haematococcus pluvialis, microalgae.
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