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TOM TAT Vi tao luc Haematococcus pluvialis mjt ngwn cung dp sic t astaxanthint nhién - not
loai sic th dugc ar dung ©Ng rai trong nudi ing thiy sin, cong nghip thuc pHim va drgc phim. Trong
bai bao nay, ching t6i nghiénirc anh hréng aia mng dd6 mui NaCl 1én sinh trong va tich ty
astaxanthin @a loai vi o H. pluvialis Flotow phan 4p tai tinh Hoa Binh. Thi nghim duoc tién hanh
theo mé hinh nubi4y hai pha, trong6 ¢ pha nét tao dugc nudi dy dudi didu kién ti wu dé dat mat do
té bao arc dai, saudd chuyén sinh ki tao vao pha th hai $c muwi véi ndngdo NaCl aia mdi trong la
0,8%, 1,5% va 2,5%. & qua cho thy, nong d6 NaCl cao trong mdi tiong gay ra s uc ché sinh trong
va ting arong sr tich iy astaxanthin trongétbao.G nong do NaCl 2,5%, & bao #o chuyén sang giai
doan bao xac &m nhit, véi ham kriong astaxanthinihg nhanhit 10 pg/é bao 1én 48 pgétbao sau khi
chuyén sang pha hai 15 ngay. Ngoai ra, cAcdua xacdinh ham wrong lipid tng $ ciing cho tdy, ar
tich liy astaxanthin va lipid trong baoH. pluvialisxay radong thyi. Ham krong lipid dat cao nfat la 19
+1,3% va 26 + 0,12%;rdng tng & cong thirc thi nghém ¢ muwi 1,5% va 2,5% sau khi chéy sang

pha hai 10 ngay.

Tir khéa:Haematococcus pluvialiipid tbng 9, nudi dy 2 pha, 6c mubi, tich liy astaxanthin.

MG DAU

Astaxanthin (3, 3'- dihydrox$) la din xuit
cua B-carotenoiddugc sr dung phd bién trong
nudi tong thiy san (thrc an b sung cho cadi,
ca anh), cong nghiip thrc pram (chit mau tr
nhién), droc phim (chit chbng oxi héa, ing
cuong kha ning mén dich, phong céng ung
thu) va thyc phim chrc nmang [13, 17].
Astaxanthin cé thduoc tong hyp ¢ thuc vat, vi
khuin, mbt vai loai ndm va #o luc... Trong 6
d6, loai vi tio luc nuéc ngpt Haematococcus
pluvialis dang thu hutugc sr quan tdm nghién
ciru bdi kha nang tich fiy astaxanthin cao, co
thé I&n ©i 4-5% trong hrgng kho [24].

Astaxanthin dugc tich Ky & t bao #o
H. pluvialis trong sét qua trinh chugn tr giai
doan sinh drdng (€ bao chugn dong, c6 mau
xanh) sang giaioan bao xac @& bao hinh &u va
khdng chugn dong). O diéu kién méi trrong Hi
uu, cac & bao #o H. pluvialisduy tri g trang thai
sinh drong va astaxanthiduoc tich by ¢ mac
do6 thap. Khi gip cacdiéu kién mai tirong bit loi
nhu: thiéu hyt nito, photpho, ¢ 1¢ C/N cao hac
d6 man, arong do6 anh sang, nbi d6 cao, qua
trinh tich fiy astaxanthin&duoc ting arong nhr
mot phan tng bio vé cua @ thé [2, 12, 23].

Nhiéu nghién @¢u da duoc tién hanh ném
tim ra phrong phap éi vu cho nuéi #ng vi tio
H. pluvialis véi ham lkrong cao astaxanthin.
Kang et al (2005) [11]da so sanh khnang tich
Ity astaxanthird vi tao luc nay khi nudi quang
tuy dudng va d dudng. Két qua cho thiy, khi
nubi d dudng (sr dung acetate nhngun C),
ham trong astaxanthin tp hon 3 - 4 &n khi
nudi Gy quang & dudng trong méi tedng thiéu
nito dwoc bd sung bicarbonate (HGQ haic
CQ; lién tyc va chéu sangy cuong do cao. CAc
két qua nghién &u khac @ing cho thy, khi mot
yéu t6 méi treong c6 tac dng lam ting arong
haic duy tri sinh trong sinh &ong aia & bao
tao H. pluvialis s khong cé vai tro kich thich
té bao #o tich by astaxanthin va ngyc lai, tac
nhan cé tac whg kich thich qua trinh sinbrig
hop astaxanthin cacssrc ché sinh twong dia
tao. Vi Ay, quy trinh nudi &y 2 pha, trongio,
phadau thiét lap cacdiéu kién tdi uu cho sinh
truong aia cac & bao sinh dong nhim dat mat
do cao nlat va pha Il, ¥i cacdiéu kién thuin
loi cho viéc tich Iy astaxanthinduoc coi la
hiéu qua va phl kp cho vic sin xuat sinh kFoi
tao giau astaxanthin [18].

Hién nay, & Viét Nam, nuéi téng vi tio
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H. pluvialis méi dang kit dau voi mot sb it cac
nghién ¢u dugc cbng k‘» [9, 10]. Trong bai bao
nay, anh hréng aia mng d6 mui 1én sinh
truong va kh nang tich fiy astaxanthin ea vi
tao H. pluvialis d& dugc nghién ¢u. Cac Kt
qua thuduoc s 14 o b bude diu cho qui trinh
nuéi tvng 2 pha loai vido naydé cé th thu
dugc sinh kidi tao giau astaxanthin cho rhi
ung ding khac nhau trongrong lai.

PHUONG PHAP NGHIEN CUU
Vat lieu

Chang vi tao H. pluvialis Flotow phan 4p
tai tinh Hoa Binh (am 2009) do phong Cong
nghe tdo, Vién Cong ngh sinh ke cung ap.
Tao duoc luu gitr va nhan ding sy cap trong
moi truong C,& 25°C, arong do chieu sang 1,5
klux véi chu ky sang &i la 12: 12 gb. Thanh
phan moi twong C va RM theo congdbcua
bang Diem Hong va nnk. (2010) [10].
Phuong phap

Tao H. pluvialisdugc nudi trong moi urong
C, du6i cac diéu kien t6i uwu cho sinh trong
(25°C, arong do anh sang 1,5 klux, chuyk
sang: i la 12: 12 gb). Sau 5 ngay nudi (caé t
bao chi yéu ¢ trang thai sinh ddng, chém 80-
90% Hng  t& bao), dch nudi dy duoc ly tam
¢ 6000 vong/5 phut. Lo bo phan dich trén, thu
cin & bao va b 'sung mai teong RM ¢o clia
cac rong do mubi khac nhaudé tién hanh thi
nghiém.

Nghién &u anh hrong aia mng do muoi
Ién sinh torong aia o H. pluvialis Thi nghém
dugc tién hanh trong méi trong RM ¢ binh tam
giac 250 mL i nong &6 NaCl khac nhau: 0%;
0,2%; 0,4%; 0,6% va 0,8%. Mdo té bao o
bandau trong cac céng ftt thi nghém 1a 6 x
10" té bao (TB)/ml. Ro dugc nubi o cacdiéu
kién i wu cho sinh trong nhr mé & o trén.
Mai cong thirc duoc lap lai 3 lan.

Nghién aru anh hrong rong do mudi 1én
kha nang tich fiy astaxanthin ia to
H. pluvialis (thi nghém nudi dy 2 pha & dung
tac nhan & mubi): Sau khi clon raduoc nong
d6 NaCl thich kp cho qua trinh chin pha
nhanh t t& bao sinh dong sang dng bao xac
va tich fiy astaxanthin, ching téirsiung rong
do6 mubi nay dé nghién @u tiép anh hrong aia
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chung Ién kA nang tich fiy astaxanthiny tao
H. pluvialis Thi nghém nayduogc thec hién theo
quy trinh nudi &y 2 pha:¢ pha | o dugc nudia
diéu kién ti wu, kich thichdo sinh trong nhanh
vadat mat do té bao cao nét trong 10 ngay. Sau
d6, dich tio nudi trong pha I&dugc ly tam va
thu € bao. Gn & baoduoc hoa trong mdi trong
RM mai ¢ bd sung NaCk nong do 0,8; 1,5 va
2,5% (pha ). lic déu va chia ith to vao cac
binh tam gidc 500 va 1000 naloing thg Wi 350
va 500 ml gch #o/binh. Cac binh nudad dugc
dit trongdiéu kién nhr md & ¢ trén. Pha Il trong
thi nghém nudi dy 2 pha & dung tac nhan&
mudi, trong 24 gir dau, tio duoc lay 8 gio/lan dé
quan séat s thay doi hinh thai ¢ bao daréi kinh
hién vi quang bc. Nhuvm t bao ting Nile Red
dé quan sat ki ning tich fiy lipid va soi dr6i
kinh hién vi huynh quang.

Sinh twrong aia to dugc danh gia théng
qua mit do té bao, nit d6 quangs budc song
680 nm (ORgny), ham trong dgic
(chlorophyll a, astaxanthin) va hamrghg
protein i bao [14, 21, 22]. Hamubng
chlorophyll a, astaxanthin va haoyhg protein
ndi bao dugc xacdinh theo cong & caa Biang
Diém Hong va nnk. (2010)10].

Nhuom t bao o hing Nile Red theo quy
trinh aia Doan & Obbard (2011) [6]: Bsung 5
pl dung dch Nile Red (9 - diethylamino - 5H
benzo ] phenoxazine-5-1) c6 domg do 0,1
mg/ml trong aceton vao 5 miah %o. Hon hop
dugc vortex nk vau trong i 10 phats nhict
d6 phong. Sado, cac é bao &0 d¢a nhm bing
Nile Red § dugc quan sat @i kinh hién vi
huynh quang ¥i budc song kich thichut 450-
490 nm.

Tach chét lipid tong $ va xacdinh ham
luong lipid tong $ theo plrong phap ¢a Bligh
& Dyer (1959) [1] \bi mdt SO cai tién dé phu
hop voi diéu kién phong thi nglim cia Viét
Nam: can 0,1 g sinh Khtao khé cho Va0 G
chay s, bd sung thém 0,2 g N8O, va nghén
hdn hop nay thanh & min. Saudé bd sung
thém 10 ml Bn hop dung mdi chloroform :
methanol ¢ I¢ 2:1 (v/v)) va ngam trong 1 @io
nhiet d6 phong. loc hon hop qua giy loc
Whatman & 1 va thu dch trong. Ba sinh ki
dugc tiép tuc chiét vai chloroform tr 2 - 3 bn
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dé thu i da lipid trong sinh kbi tio. Dich
chiét dugc tron déu va chugn sang pbu chit.
Saudé, b sung thém 10 ml dungich NaCl
0,9% vadé tinh ¢ nhiét @6 phong quatém. Lp
dung méi kiu co phia dréi chira cac thanh gim
lipid dugc thu nkin. Saudd, dung mbidugc bay
hoi & 60°C va lam khd trong desiccatorars
phim dugc hoa tan trong n-hexamd bo cin va

Mat dp té bao (x 1d TB/mI)
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truong aia %o H. pluvialisthdng qua it do té

lam bay i n-hexandé thu tbi lipid.

S0 ligu thi nghém duoc xir Iy bing phin
mém Excel va x ly thong ké ANOVAG mirc y
ngha P< 0,05.

KET QUA VA THAO LUAN
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cho thay, nong do NaCl céanh hrong ro €t 1én
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sinh turong aia to H. pluvialis Trong 7 ngay
dau tién,o cac mng ddo mubi khac nhaudo van
sinh trgng phat trén binh throng, khéng c6s
sai khac co y ndh thing ké gita cac cong tinc
thi nghém. Sau 7 ngay nubi, sinhutrng aia
tao hit diu co s sai khac gta cac cong tinc thi
nghiém c6 rong d6 mudi khac nhau. To sinh
truong Ht nhat ¢ cong thirc ddi chang (khéng
bé sung miéi) vsi mat do té baodat cuc dai 1a
35 x 1d TB/ml sau 12 ngay, &p dén la ¢ cong
thac 0,2%, 0,4%, 0,6% va 0,8% NaGtohg
rng Wi mat do té baodat cuc dai la 24; 20; 19
va 16 x 10 TB/ml. O cong thirc d6i chiang, tio
duy tri chi yéu ¢ dang # bao sinh ddng, c6
mau xanh, 2 roi. Chdng t@a khdéng quan sat
thiy c6 sr thayddi hinh thai € bao fr dang sinh
duong sang dng bao xac. Ngoc lai, ¢ céng
thac thi nghém vsi 0,8% NaCl, tang thai &
bao o chi yéu & dang bao xac va co tictiy
astaxanthin bén tron§ bao.

Ty Ié caroteniod/chlorophyll a la éhchi s
thé hién trang thai sinh ly aa € bao o va ¥ 1¢
nay ding la théng & tot ¢é danh gia ki ning
tich oy astaxanthinia Haematococcus pluvialis
[7, 15]. Vi vay, miac duH. pluvialiscé chra
chlorophyll a va b nling chang téida hra clon
nghién @u sr thaydoi ham krgng chlorophyll a
va ty Ié astaxanthin/chlorophyll a la fthg théng
sb dic trung cho sinh wong va tich iy
astaxanthin wa loai vi &0 luyc nay. Ham dong
chlorophyll a, astaxanthiny t¢ astaxanthin/chl a
va protein Bi baod cac cong thc thi nghém cé
nong dd mubi khac nhautuwoc chi raé hinh 2, 3,
4 va 5. Tr cac Kt qua dugc chi rag hinh 2, 3, 4
va 5 nlin thiy, ham trong sic t chlorophyll a
va astaxanthin c6 xuutbng ting va ing manh
sau 15 ngay nubig. Ham lrong astaxanthidat
cao nlit & cong thrc d6i chang Wi gia ti la
1182 pg/l sau 35 ngay nudiégido 1a 479, 448,
391 va 283 pg/luong ttng ¢ cac codng thc thi

khac ¥ Ié nay déu nh hon 0,5 (hinh 4). Theo
Kobayshi et al. (1997) [12] khi yt 1€
astaxanthin/chl a > 0,5 choéthté bao o chi
yéu ¢ trang thai bao xac va coustich liy
astaxanthin. Nin vay, nong d6 0,8% NacCl gitp
té bao &o H. pluvialis chuyén giaidoan tir cac &
bao dng sinh &dng sang ehg bao xac nhanh
hon. Piéu nay At quan tong khi ap dng
cho quy trinh nudi 4y 2 phadbi vai loai vi tao
luc nay.

Ham lrgng protein ¥i bao c6 xu kdng
giam din theo thi gian nudid tit ca cac cong
thire thi nghém. Két qua sau 35 ngay nudi, ham
lwong protein Bi bao con 4i déu nh hon 100
pg/tt bao.O cong thirc d6i chang, ham drong
protein i bao gam 1/2 &n so i gia ti ban
dau. Trong khido, ham trong nay ch giam 1/4
lan so \6i gia ti bandau ¢ cac cong the c6 b
sung NacCl (hinh 5).

Cung \6i su thay dbi vé ham lrong sic t
va protein Bi bao thi hamuong lipid tng
ciing c6 @ bién ddi trong qua trinh nuéi. B
thay déi ham kong lipid ©tng $ cia to
H. pluvialis & céng thirc thi nghém cé  sung
0,8% NaCldugc trinh bayy hinh 6. Kt qua cho
thiy, ham trong lipid tng $ c6 xu hréng ting
dan trong qué trinh nudi. Khi caé bao chugn
sang giaidoan bao xac va tichiy astaxanthin
thi dong thyi c6 ar ting v ham trong lipid ©ng
sb. O thoi diém bandau, ham trong lipid chiém
13,54 + 0,23% ting wrong khd-TLK va sawto
tang din lén 21,34 + 0,35% TLK ngay thir 31.
Két qua nay hoan toanrbng tr v6i cac Kt qua
clia CAc tac gikhacda cong b trén tié gioi [4,
5, 16, 19].

Nhu vay, viéc bd sung NaCl i cac rong
d6 khac nhauid anh hrong Ié€n sinh tréng va
kha nang tich liy astaxanthiry tio H. pluvialis.
O ndng d6 NaCl thip (0,2 va 0,4%), s sinh

nghiém c6 ngdo NaCl la 0,2%, 0,4%, 0,6% vatruong dia to chra b anh hrong nhéu. Tuy

0,8%.Pidu nay co th giai thich 1a do 4o sinh
truong manh ¢ cong thirc déi chang, mit do té
bao ting cao dn dén ham trong astaxanthirbhg
sb tréndon Vi thé tich nudi 1a cao. Tuy nhiény t
|& astaxanthin/chl @i cho Kt qua ngroc lai. O
cong thic c6 rong do NaCl 1a 0,8%, ¢ &
astaxanthin/chl @at gia ti cao fvn 0,5 sau 15
ngay, trong khi cac coéng th nong d6 NaCl
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nhién, khi ing ng d6 mubi 1én 0,6 va 0,8%,
sinh trong aia tio bi wc ché va quéa trinh
chuyén pha tr t bao sinh dong sang dng bao
xac dén ra nhanh &n, dic biét 1a & ndng do

NaCl 0,8% (hinh 7). Vi &y, chung t6i chn

ndng d6 mudi nay lam tac nhanaen wng dé tién

hanh thi nglim nuéi dy 2 pha & tao

H. pluvialis
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Hinh 7.Hinh thai ¢ bao fio H. pluvialis¢ cac mngdo NaCl khac nhau sau 35 ngay nadiap do
binh tam giac 250 ndugc chup bang kinh hén vi quang bc véi d6 phdngdai x400
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Hinh 9.Sy thayddi ham krong astaxanthini@
tao H. pluvialistrong thi nghim nudi ay 2 pha
véi pha 1l $¢ mwi

Thi nghiém nudi ciy 2 phaé tao H. pluvialis
véi pha Il séc mudi

Quy trinh nudi &y hai pha trongi6 pha not
nudi dy tao dudi didu kien ti uu dé dat mat do
té bao wc dai, saudd chuyén sinh ki tao vao
pha thr 2 Wi cacdiéu kién thuin loi cho viéc
tich liy astaxanthinid dugc chrng minh 1a moé
hinh hiu qua dé thu duoc sinh kidi H. pluvialis
giau astaxanthin [18]. Trong thi ngm nubi
ciy 2 pha i pha Il $c mubi nay, ching toida
tién hanh theailng quy trinh trén. Toc hét,
tao dugc nudi dy dudi didu kién ti uu chodén
khi tao bit dau di vao pha caning Wi mat do
té bao @c dai 1a 28 x 16 TB/ml va hamkong

Ham lwong lipid ting s (% TLK)
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Hinh 10.Syr thayddi ham krong lipid tong
cua o H. pluvialistrong thl’ nghim nudi ay 2
pha \6i pha Il $c¢ mwi

chlorophyll adat 400 + 10 pg/l sau 10 ngay
nudi cﬁy Tlep theo, 40 dugc chuyn sangdleu

kien ¢ mubi dé kich thich é bao chugn sang

giai doan bao x&c co tichuy cao astaxanthin.
Theo céng b cia Boussiba & Vonshak (1991)
[3], khi tio H. pluvialis gap didu kien bt loi

nhe ndng d6 mubi cao thi &€ bao to $ c6 @
ché ty bao vé bang cach ngng sinh toong
hoan toan, & bao chugn tr trang thai sinh
dudng, c6 mau xanh, chéy dong sang ang
bao xac, maudo va tich fiy luwong Ion
astaxanthin trongétbao. Trong nghiéniai nay,
chang tdi @éng quan sat #y sr thaydol hinh
thai aia € bao #o khi aim ¢ng bing rong do
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NaCl 0,8% (hinh 7). @thay doi vé mat do té
bao trong 2 phaia thi nghé¢m duoc trinh bayy
hinh 8.

Két qua chi ra ¢ hinh 8 cho thy, trong 10
ngay @a pha |, mt do té bao c6 xu héng ting
nhe vadat gia ti cao nft 1a 31 x 10 TB/ml ¢

tri mat do té baodau pha Il sau 22 ngay nudi.

Sy thayddi v& ham lrong sic t6 astaxanthin
va hamrong lipid tong $ trong nudi &y ¢ pha
Il dugc trinh bayo hinh 9 va 10. Kt qua chi ra
trén hinh 9 va 1044 cho thy, ham irong
astaxanthin& bao @a coéng tirc d6i chung va

ngay thr 5 sau nudi. Sau 10 ngay nudi, Na€l sthi nghém cé xu hréng ting din trong @ pha |

dugc bd sung i ndng do 0,8% vao méi eong
nudi dé kich thich ¢ bao #o tich hy
astaxanthin. Ldc nay, 4ndo té bao o trong
pha Il c6 & sai khac rdét giira cong tic doi
chang va thi nghim. O céng thic d6i chang,
mat d6 té bao cé xu hiong duy trion dinh trong
qua trinh nubi. Ngoc lai, ¢ cong thrc thi
nghiem, khi cim tng king ng do mui cao §
trc ché sinh trong aia to, mat do té bao @a
cbng thirc thi nghém lai giam 2,5 bn so \6i gia

10ngay

O ngay

; " --

Thi nghém

va pha Il. Tuy nhién, khi céusdung tac nhan
sbc mubi, ham lrong astaxanthindt bao ting
dot bién. Sau 6 ngayée mudi, ham kong sic
t6 astaxanthindng tr 5 pg/TB lén 37 pg/TB.
Ham krong lipid Hng $ ciia o & pha | ¢o xu
huong ing nte tr 13,54 + 0,23% TLKS 0 ngay
dén 14,92 + 0,34% TLKy ngay thr 10. Sau khi
chuyén tio sang pha Il ai diéu kien ¢ mubi,
ham Long lipid ©ng $ ting nhanh, it 14,92 +
0,34% TLK |én 17,14 + 0,26% TLK sau 6 ngay.

18ngay

14 ngay

22 ngay

Hinh 11.Hinh thai ¢ bao #io H. pluvialischyp dréi kinh hién vi quang bc (hang trén)
va kinh hén vi huynh quang sau khi nbm Nile Red (hangwbi) (46 phongdai 1000 kn) ¢ cong
thiec doi chirng va cénghie 0,8% NacCl trong binh tam giac 250 mL

Sy thay doi ham krong lipid bén trong &
bao #io H. pluvialis ciing duoc phat hén nhanh
bing phrong phap nhém t bao king Nile Red.
Chat nhuom Nile Red & di qua mangé bao va
lién két véi cac tit lipid trung tinh ©i bao va
phat hynh quang mau vang khtuoc chiéu
bang &nh sang hunh quangy dai buéc séng ir
450-490 nm (hinh 11). & qua chi rao hinh 11
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da cho thy, & cong thirc déi ching, tre lipid
nho, tap trungo mep ngoal ta € bao, th hién
qua cac th bt mau vang Trong khto, ¢ cong
thirc thi nghém, céc tk lipid to tp trungé ca
bén trong & bao ving quanh nhanjitbmau
vangdam.

Tuy nhién, khi #n hanh éc mwi & ndng
do 0,8% NaCl thi qué trinh carotenoid héandi
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ra chim, cac & bao chugn sang giaidoan bao
xac nhanh ning qué trinh tichily astaxanthin
bén trong & bao kéo dai. Sau 22 ngayicgd do
cia cac ¢ bao H. pluvialis & cong thic thi
nghiém shc mui chi tap trung quanh ving
nhan. Kt qua nay ding hoan toan phuolp voi
nghién ¢u aia Sarada et al. (2002) [2@FR
cobng Ib. TAc gh da chi ra fang, thyi gian nuoi

= n nN
o o 3]
1

ot
=
o

é té bao (x 10 TB/mI)

i

1 Thai gian (ngay)
15

M 4t

(3]

3 : 10
—A—D/C —8—1,5% NaCl —+—2,5% NaCl
Hinh 12.Sy thayddi mat do té bao fio
H. pluvialis¢ cac rong do NaCl khac nhau

o

454

251

Ham lwgng astaxanthin (pg/TB

—

,Thoi gian (ngay)

0 15
——b/C ——1,5% NaCl —A—2,5% NaCl

Hinh 14.Sy thayddi ham brong astaxanthin
cia to H. pluvialiso cac mngdo soc muwi
khac nhau

Ciing theo tac @i Sarada et al. (2002) [20],
khi sdc mui ¢ tao H. pluvialis cin ¢6 chu k
cam tng dai lon haic két hop v6i nhiéu tac nhan
cam tng khac ni tich lay leong lon carotenoid
bén trong & bao.Bé lam rd lon van dé nay,
ching toida tién hanh thi nglém $Hc mudi 1an 2
v6i nong d6 mudi cam ung 1a 1,5 va 2,5% &
hop V6i nhiét do cao (> 36C). Két qua thi
nghiém duoc trinh bayo hinh 12, 13, 14 va 15.

Két qua chi rag hinh 12d4 cho tly, mat do
té baod cong thirc dbi ching tiép tuc ting, tir 33
x 10" 1én 47 x 16 TB/ml va ching t6i khéng
quan sat thy cé sr thaydoi trang thai € bao fr

gidbng bandau (twi tao) 1a yu t quyét dinh
khoi dong qua trinh sinhdhg hyp astaxanthird
mau cam tng hdi sbc muwdi. Khi dich tio moi
dugc haat hda (4-8 ngay nubiAt man cam Voi
NaCl, trong khid6, réu dich to nudi troc dé
12-16 ngay thi co Idﬁnang ckong chu tt hon
VGi sbc mui va vi Ay, thoi gian tich tiy
astaxanthin kéo daién 20 ngay.

450 1

400 1

w
a
o

300 4

Ham lweng chlorophyll a (ug/L)
&
o

200

1 Th&i gian ( ngay)

0 5 10 15
—e—D/C —&—1,5%NaCl —&—2,5% NaCl

Hinh 13.Sy thayddi ham krong chl a @a tio

H. pluvialis¢ cac rong do soc mwi khac nhau
281
26

Ham lweng lipid téng sb (%/ TLK)

0 T T Thei gian (ngay)

5 10
——D/C —#—1,5% NaCl —4&—2,5% NaCl

Hinh 15.Sy thayddi ham krong lipid tong D
cta to H. pluvialiso cac mngdo sbc mubi
khac nhau

té bao @ng sinh adng sang dng bao xac sau
15 ngay nudi. Trong khio, gia ti mat do té
baod mbi trrong ¢ B sung NaCl i cac rong
d6 khac nhaudi c6 xu hrong gam rd €t, dac
biét 1a & nong do mwdi 2,5%. Sau 15 ngay, 4h
d6 té baod cong thirc nay gam hon 2 An so \bi
gia tri bandau, tr 33 x 10 xubng 14 x 16 TB/
ml, & baod trang thai bao xac va tickiy mot
lugng lon astaxanthin bén trong thao. Tuy
nhién, € bao b mit din sic t va b chét khi
nubi & ndbng &6 mudi cao trong thi gian dai.
Khi sir dung mng d6 mubi cao Kt hop Vi
nhiét do cao thi qua trinh chéy giai doan tir té
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bao sinh ddng sang & bao dng bao xac én
ra fit nhanh trong vong 8 &i Bén ngay thi 5,
chang t6i quan sat 4l dich tio chuyn sang
mau naudo va tich tiy mot lugng lon sic t do
bén trong & bao @a chang. Kt qua vé sy thay
déi ham kong sic tb (chlorophyll a va
astaxanthinduoc trinh bayd hinh 13 va hinh
14. Ham trong chlorophyll ay cac cong thc cé
Xu hmng ting sau 5 ngay nuoi, sai6 ham
lwong nay gim din sau 15 ngayds muwi (hinh
13). Riéngg codng thrc déi chang, trong giai
doan tr ngay thr 10 dén 15, ham uong
chlorophyll a gim trong khi nt do t& bao \in
ting. Piéu nay duoc giai thich la do & giam
ham Irong chlorophyll a trong é bao o

8 gio 24 giy

Déi chang

1,5% NacCl

2,5% NacCl

H. pluvialis I6n hon so i sy ting mt do.
Ngoal ra, @ng coé tié ham hong chlorophyll b
van ting cao trong trong hop nay néndo van
taing mit do t& bao. Naroc lai, voi xu huéng
thay doi cua chlorophyll a, ham ubng
astaxanthin @a # bao #0 H. pluvialis ting
manh, tr 10 pg/TB¢ ngay thir nhat Ién 39 va 48
Pg/TB & ngay thr 15, uong g Wi cong thic
nong do mwi 1,5% va 2,5%, an luot. O ndng
d6 mudi 2,5%, o chuyn sang giaidoan bao
xac $m, ch trong vong 1 ngay Nhvay, sr
két hop gitra rong do muoi cao va nhit do cao
l& nhan & gisi han, gitp #o H. pluvialis chuyén
pha nhanh va an Gng tich fiy luwong lon
astaxanthin bén trong bao.

5ngay 15ngay

10ngay

Hinh 16.Hinh thai ¢ bao to H. pluvialis chup dudi kinh hién vi quang e (hang trén) va kinh én
vi huynh quang sau khi nm Nile Red (hangwii) (46 phongdai 1000 &n) & cong thirc
d6i chang, céng tiic 1,5 va 2,5% NaCl trong binh tam giac 500 va 1900

220



TAP CHI SINH H)C, 2012, 34(2): 213-223

Sy tich liy astaxanthin trong ét bao
H. pluvialis dudi diéu kién ¢ mbi da duoc
trinh bay trong cac nghiénrg cia Boussiba &
Vonshak (1991), Cifuentes et al.
Kobayashi et al(1997) [3, 5, 12]. Mc du thi
nghiém aia ching tdiduoc tién hanh da theo
cobng B cia Cifuentes et al(2003) [5] nhing
nong 6 NaCl thich kyp nhit dé kich thich g
tich liy astaxanthinta ching to H. pluvialis
Flotow ma chung téi phamp dugc tai Hoa
Binh la cao bn so i két qua caa nghién ¢u
ciia cac tac gitrénda cong b (2,5% NaCl so
véi 0,8% NaCl). Vi vy, viéec ap ding cac
phuong phap nghién i khac nhauddi voi
chang to dia phrong nénduoc cii bién hop ly
dé thuduoc cac Kt qua tét va tin cy.

Golyal (2007) [8]d4 chi ra ing $c mui la
nguyén nhan gay rarsing hamirgng aia lipid
ndi bao va glycerob tao Dunaliella tertiolecta
Trong thi nghém nay, chung t6iing tim héu
mbi lién h¢ gitra qua trinh chudn pha é bao tr
sinh didng sang giaidoan bao xac, tichay
astaxanthin va qua trinh tichyl lipid tong D
bén trong & bao. Kt qua vé s thay d6i ham
lwong lipid tng $ cua o H. pluvialis & cac
nong d6 NaCl khac nhaduoc trinh bays hinh
15. Két qua chi ra¢ hinh 15 cho thy, quéa trinh
tich liy lipid tong $ va astaxanthinay radong
thoi. O céng thic d6i chang va céng thc co
nong d6 mudi 1,5%, ham wkong lipid tng $
daodong trong khéng 15 £ 0,35% - 19 + 1,3%
TLK va khéng cé s khac bét nhidu giita cac
ngay nudi. Ngoc lai, ham krong nay &ng manh
& cong thirc c6 ng dd6 mudi 2,5% (&ing tir 15
+ 0,35% lén 26 + 0,12% TLK) sau 10 ngdcs
mudi. Tuy nhién, khi kéo dai th gian $c mui
Ién 15 ngay thi hamrbng lipid tng $ lai giam
di. biéu nay co th do ©o bi chét khi nubi &
nong d6 mui cao, dn toi ham krong lipid tng
sd trén tong hrong kho € bao gam.

Hinh 16 cho thy, cac tk lipid tap trung
nhiéu ¢ ving mang xung quanit bao va co
kich thrgc khdngdéu. Tuy nhién, khi nhém %
baoH. pluvialis chiing tdi nAn théiy, ring mic
d6 bat mau vang §i chat nhuwym Nile Red ing
dan khi & bao chuyn sang giailoan bao xac va
bit dau tich Gy astaxanthin, ning saudé giam
dan khi t bao chuﬁn sang dng bao xac hoan
toan.biéu nay @i y rang, co ti trong qua trinh

chuyén pha sang giaioan bao xéc, thanh gh
lipid ciing c6 & bien doi ve lugng gira
triacylglycerol, phospholipid va cholesterolet<

(2003)gua nay ding txong dong Wi két qua dinh

luong lipid t6ng $ theo plrong phép éa Bligh
& Dyer (1959) [1].

KET LUAN

Nong d6 mudi NaCl coanh hrong rd €t 1én
sinh trong va kh nang tich fiy astaxanthinia
tao H. pluvialis Nong ¢6 mubi 0,6- 0,8% 8
kim ham sinh trong va kich thichéb tich by
astaxanthin.

Viéc bo sung NaCl 0,8% vao moiusng
nudi trong pha Il ga quy trinh nudi &y 2 pha
tao H. pluvialis nhr 1a mot tac nhanié cam tng
s tich tich iy astaxanthin cho &i qua khdng
cao. Thii gian chugn pha tr t& bao sinh dang
sang dng bao xac kéo daiom 20 ngay. Khi
taing mng d6 NaCl lén 2,5% & hop voi nhiét
d6 cao § kich thich 40 chuyn sang giaidoan
bao xac nhanhdm (trong vong 8 gi) va it
dau tich by astaxanthinG ndng d6 mudi 2,5%,
ham lrgng astaxanthinihg tr 10 pg/TB 1én 48
pg/TB sau 15 ngayds mui. Két qua thu duoc
nay la nling dr liéu cé gia tr khoa lc budc
dau phuc wu cho ntirng nghién ¢u tiép theo ¢
quy trinh nuéi &y hai phadé thuduogc sinh kidi
tao H. pluvialisgiau astaxanthin.

Qué trinh tichily astaxanthin va lipidohg
sb ¢ tao H. pluvialis xay ra ddng thyi véi quéa
trinh chugn trang thai € bao tr sinh drdng
sang dng bao xacO cong thic d6i chang va
cong thirc cé rong dd6 NaCl 1,5%, hamuong
lipid tong $ daodong tr 15 + 0,35%dén 19 +
1,3% tong hrong khd. Khi ing ng d¢6 NaCl
len 2,5%, lipid 8ng $ dat gia ti cao niat 1a 26
+ 0,12% tong hrong khd sau 10 ngay.

Loi cém on: CONng trinhduoc hd tro kinh
phi tir d& tai “Nghién ¢u cdng ngh nudi vi o
Haematococcus pluvializa cdng ngh chiét
xuat astaxanthin” B Néng nghép va Phat tén
néng thén théic Chrong trinh Coéng ngh sinh
hoc trong thiy san mim 2010-2012 cho Phong
Coéng ngk tao, Vién Céng ngh sinh hyc.
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STUDY ON THE EFFECT OF SALT CONCENTRATION ON GROWTH AND

ASTAXANTHIN ACCUMULATION OF MICROALGAE

HAEMATOCOCCUS

PLUVIALISAS THE INITIAL BASIS FOR TWO PHASE CULTURE OF
ASTAXANTHIN PRODUCTION

Luu Thi Tam, Dinh Duc Hoang, Dinh Thi Ngoc Mai,
Ngo Thi Hoai Thu, Hoang Thi Lan Anh, Dang Diem Hong

Institute of Biotechnology, VAST

SUMMARY

MicroalgaHaematococcus pluvialiBlotow is one of the natural sources of astaxanthipigment widely
used in aquaculture, food, pharmaceutical and ceittical industries. In the present study, we itigaged
the effect of high NaCl concentrations on growtd astaxanthin accumulation in the microalga. Growds
observed under different salt concentrations (0.8%% and 2.5% NaCl) according to two - phase caltu
mode. The obtained results have indicated thahitjie NaCl concentrations caused an increase irteraom
content per cell and a decrease in the algal groWib best carotenogenic condition by additionalf was
obtained at 2.5% NaCl under high temperature. Astthin content per cell increased 4.8 folds in carigon
to the initial value, from 10 pg.céllito 48 pg.cell after 15 days of salt stress. We observed that the
accumulation of total lipid content was correlateith an increasing in astaxanthin content. Thel tiéd
content of control was 15 + 0,35% of dry cell weigihereas that of cell exposed to salt stress 9é6 &
1,3% and 26 + 0.12% at 1.5% and 2.5% NaCl conceéwoti respectively. This study will be an inittzdsis
for the two phase culture process to obtain asthkanich Haematococcus pluvialisiomass.

Keywords: Astaxanthin accumulation, Haematococdusiglis, salt stress, total lipid, two phase culture.
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