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Summary

Haematococcus pluvialis is a freshwater, green unicellular microalga capable of accumulating
high levels of astaxanthin. The capacity to accumulate carotenoid and phenolic antioxidants of H.
pluvialis was evaluated when cultured under BBM, OHM, BG11 and MD4 media. The results
showed that carotenoid and phenolic contents of H. pluvialis was achieved at high values when
cultured in OHM medium. However, phenolic content per cells (pg gallic acid/cell) of H. pluvialis was
highest when cultured in MD4 medium. The antioxidant capacity of H. pluvialis was the greatest
when grown in OHM. The antioxidant capacity of H. pluvialis showed a positive correlation with
carotenoid and phenolic contents when cultured in different media. Thus, H. pluvialis demonstrated
the potential of accumulating high carotenoid and phenolic antioxidants when grown in OHM media.
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Dat van dé

Haematococcus pluvialis 1a moét loai vi tao luc
nwéc ngot, don bao, thudc I&ép Chlorophyceae,
bd Volvocales, ho Haematococcaceae va phan
bd & nhiéu méi trwdng sdng trén toan thé gidi [,
H. pluvialis ngay cang nhan dugc nhiéu sw quan
tam va dwoc xem la nha san xuét astaxanthin
(3,3 -dihydroxy-B,B-carotene-4,4-dione) tét nhat,
mot loai carotenoid c6 hoat tinh chdng oxy hoa
cao gap khoang 10 lan so v&i cac carotenoid
khac, nhuw zeaxanthin, lutein, canthaxanthin va
B-carotene, va ldn hon a-tocopherol hon 500
l&n. C4c dac tinh chdng oxy hoéa ctia astaxanthin
dwoc cho la co vai tro chinh trong viéc bao vé
chéng lai tia UV, viém, ung thw, nhiém vi khuén
Helicobacter pylori, 130 héa va thoai héa diém
vang do tudi tac, tang cwong dap (rng mién
dich, chirc nang gan, tim, mat, sirc khde khdp
va tuyén tién ligt 12, c6 gia tri cao vdi cac ting
dung trong dwoc phdm dinh dwéng, my pham,
cac nganh coéng nghiép thwc phdm va thrc an
chan nudi B,
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Vi tao luc H. pluvialis c6 hai co ché chéng
oxy héa chéng lai stress oxy héa méi truéng:
Céac enzym chbng oxy hoéa trong té bao sinh
dwéng va ketocarotenoid astaxanthin chéng oxy
héa trong té bao nang . Kha ning chéng oxy
héa cla phan astaxanthin diester cao hon 60%
so véi astaxanthin monoester va hai 1an so véi
astaxanthin tw do 5. Nghién ctu gan day cua
Klejdus va CS. (2010) cho thdy mét sé Iop
flavonoid nhv isoflavone, flavanone, flavonol va
dihydrochalcone c6 thé dwoc tim thy trong vi
tdo va vi khuan lam. Carotenoid va cac hop chat
phenolic gop phan dang ké vao kha néng chdng
oxy hoa cua cac loai vi tao 61,

Mb6i trwong va diéu kién nudi cdy co anh
hwéng I&n sy tich Iy cac hop chat carotenoid,
phenolic va kha ndng chéng oxy hoa cla té bao
H. pluvialis. Sy tich Iy astaxanthin va cac chét
chéng oxy héa & vi tdo Haematococcus gay ra
b&i cac yéu tb méi trwdng lam han ché sw phat
trién cla t& bao nhw diéu kién anh sang béat loi,
déi phosphor, nito, trc ché d6 mudi va nhiét do 1.
Nghién ctru nay nham danh gia tiém nang tich
Iy cac hop chét carotenoid, phenolic va kha
nang chdng oxy héa cuta vi tdo H. pluvialis nudi
cdy & 4 moi trwong BBM, OHM, BG11
va MD4.
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Nguyén liéu va phwong phap

Chung Haematococcus pluvialis
va diéu kién nuéi cay
Chang vi tdo Haematococcus pluvialis

(UTEX2505) dwoc nudi cdy tai Phong Thi
nghiém Hoéa sinh — Bbc chét, Treong Dai hoc
Nguyén T4t Thanh.

Dé danh gia hiéu qua tich Idy carotenoid,
phenolic va khd nang chbéng oxy héa, vi tdo
H. pluvialis dwoc nudi ciy trén 4 méi trwong
BBM B, OHM ©l, BG11 [0 va MD4 [ voi
200 mL dich méi trwong (gdm méi trworng méi
va dich tdo) trong cac erlen 250 mL dat mat do
té bao ban dau khoang 0,3 x 10° t& bao/mL.
Diéu kién nudi cy: suc khi lién tuc, chiéu sang
véi cwong dd anh sang 30 umol photon/m?/s va
chu ki sang téi 12:12 gid, nhiét dd 25°C + 2°C.
Sau 21 ngay nudi cy tién hanh phan tich ham
lwong carotenoid, phenolic va kha nang chéng
oxy hoa cua té bao H. pluvialis.

Cac phwong phap nghién ciru

Xéc dinh mat dé6 té bao Haematococcus
pluvialis

100 pL mau tdo dwoc lay va cd dinh bang
lugol. S6 lwong té& bao dwoc dém bang kinh
hién vi quang hoc (100X) v&i 10 uL dich tao.

Xadc dinh ham Iwong carotenoid

L4y 1 mL dich nudi céy, ly tam & 13.000 vong
trong 5 phut, bé dich 14y phan cén tdo bén duai,
thém 1 mL HCI 4 M vao hoa tan cén sau d6 dem
dun cach thiy & 70 °C trong 2 phut. Thém 3 mL
ethanol: hexan (2:1 v/v), vortex can than. Thém
vao 4 mL n-hexan, vortex ky. Hé6n hop dwoc ly
tam 3000 vong trong 5 phuat. Lép séc t6 co
hexan bén trén dwoc doc & cac buédc song 450,
662, 645 nm. Ham lwvong carotenoid téng duwoc
xac dinh theo cong thire ['2:

Carotenoid (ug/mL) = A450 x 25,2

Xac dinh ham Iwong phenolic

L4y 1,0 mL dich tao ly tam 12.000 vong trong
05 phut, loai bé dich. Thém 1 mL methanol tuyét
ddi vao can, tron déu. Ly tam 10.000 vong trong
5 phut, bd cén thu dwoc dich chiét. LAy 0,5 mL
dich chiét cho vao éng eppendorf 2 mL, cho
thém 0,5 mL thubc thr folin ciocalteu’s phenol,
tiép tuc cho tir tir 0,5 mL dung dich Na,CO3 10%.

U 90 phut trong ti. Do quang & buwdc séng
750 nm . Puwong chuan phenolic: St dung
nong doé acid gallic chudn 10 dén 200 mg/L va
xac dinh néng do phenolic trong mau H. pluvialis
bang phwong trinh: y = 30,263x — 0,0638;
R2 =0,9948.

Xéc dinh kha nang chéng oxy héa

Pha thubc tht* DPPH: Dung dich DPPH duwoc
pha lodng bang cach hda tan 0,004 g DPPH
(1,1-diphenyl-2-picrylhydrazyl) trong 100 mL
methanol.

LAy 1,0 mL dung dich tao ly tdm 12.000 vong
trong 5 phut, loai bd dich. Thém 1 mL ethanol
tuyét dbi vao can, tron déu va 4 tiéng & 4°C.
Ly tdm 10.000 vong trong 5 phat, b can lay
dich chiét. LAy 0,5 mL dich chiét cho vao éng
eppendorf 2 mL, cho thém 1 mL thubc thw
DPPH trén déu. U 30 phut trong tbi, & nhiét do
phong. Do quang & budc séng 517 nm. Kha
nang chéng oxy hda (I%) dwoc tinh dwa trén
khd ndng khr gbc tw do clia DPPH theo cong
thirc sau '30:

1% = (Apéi ching — Amau)/ Abéi chang X 100

Xtr li s6 liéu

Céc thi nghiém dwoc 1ap lai 3 lan. S6 liéu
duwoc xt |i bang Microsoft office Excel va phan
tich oneway ANOVA bang phadn mém SPSS
20.0 v6i d6 tin cay 95%. TAt ca cac sb liéu trong
thi nghiém dwoc trinh bay dwéi dang: Trung
binh (Mean) + Sai sé chuén (SE).

Két qua va ban luan

Ham lwong carotenoid cta H. pluvialis

O méi trwong BBM va OHM, ham lwong
carotenoid clia H. pluvialis dat gia tri cao hon
moi treong BG11, MD4. Trong do6, vi tdo nudi
cdy trén moi trwdng OHM tich lly carotenoid
cao hon so vé&i cac mbi tredng con lai (p < 0,05)
(hinh 2). Két qua cho thay cac té bao H. pluvialis
nudi cdy & mdi trwdng BBM, OHM va MD4 té
bao chuyén mau cam dé toan bd té bao, t& bao
con mau xanh & moi trwong BG11. Tuy nhién, &
méi trwdng MD4 mat do té bao thdp nén dan
dén ham lwong carotenoid thap (hinh 1). Thanh
phan dinh duéng trong mdi trwong dac biét 1a
nito va phosphor la yéu t& quan trong anh
hwéng 1én sy tich Iy carotenoid cia té bao
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H. pluvialis. Theo Collins va CS. (2011) céac té
bao H. pluvialis trong diéu kién nudi ciy han ché
nitrate, sau 24 gi¢ carotenoid dwgc hinh thanh
tao thanh mot vung dé & trung tam té bao, sau
5 ngay té bao chuyén sang dang bao t&, ving
mau dé lan rong va chiém ca té bao. Carotenoid
duoc xac dinh trong cac té bao H. pluvialis chu
yéu la astaxanthin ['4. Ngudn nitrat déi dao trong
moi trwong BG11 (1500 mg/L) giip kéo dai

d

|
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| o

giai doan tang trwdng sinh dwdng cla
H. pluvialis. Trong khi d6, mdi trwong MD4
thanh phan dinh dwéng da lwong trong moi
trwong thap, té bao chuyén sang giai doan bao
tlr va tich I0y astaxanthin sém. Vi vay & hai moi
trwong BG11 va MD4 t& bao H. pluvialis dat
ham luwong carotenoid thap. Méi trudng OHM
phu hop cho nuéi cly tich Iy carotenoid cua
H. pluvialis.

"f@

Hinh 1. Hinh thai té bao H. pluvialis nuéi cay
trén méi trwong BBM (a), OHM (b), BG11 (c) va MD4 (d)
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Hinh 2. Ham lwong carotenoid trén thé tich (ug/mL)(a),
trén té bao (pg/té bao)(b) cua vi tdo Haematococcus pluvialis

Ham lwong phenolic cta H. pluvialis

Ham lwgng phenolic cla vi tdo H. pluvialis
dwoc thé hién & hinh 3. Ham lwong phenolic
trén don vj thé tich (ug/mL) dat gia tri cao khi
nudi cdy & cac méi trwng BBM, OHM va BG11.
Trong do, méi truong OHM H. pluvialis tich 1y cac
hop chéat phenolic cao nhat (p < 0,05).Tuy nhién,
ham luvong phenolic trén té& bao (pg/té bao) & mai
MD4 dat gia tri cao nhat do trong méi trwéng
MD4 mat do t& bao thap, t& bao chuyén dang

bao t& mau dé cam téng hop astaxathin nhanh
hon cac mdi trwong con lai (hinh 1). Cac hop
chét phenolic 1a mét trong nhirng loai chat chéng
oxy héa tw nhién quan trong nhat va ngay cang
nhan dwoc s quan tdm cla nguwoi tiéu dung
cling nhw cac nha san xuét thwec pham vi lgi ich
strc khée cla chung. Ham lwgng phenolic chira
trong cac hat oleoresin ctia t& bao H. pluvialis
khodng 74,08 mg acid gallic/lg cao hon so v&i két
qua dich chiét truc tiép tir té bao vi tao 19,
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Hinh 3. Ham lwong phenolic téng trén thé tich (ug/mL)(a),
trén té bao (pg/té bao)(b) cia Haematococcus pluvialis

Kha nang chéng oxy héa cua H. pluvialis

Khd nang chéng oxy hoéa (1%) cua
H. pluvialis nudi cdy & méi truong OHM cao
hon so v&i & moéi trwdng BBM, BG11 va MD4
(p < 0,05). Két qua cho thdy kha nang chéng
oxy héa cla H. pluvialis twong quan dwong voi
ham lwong carotenoid va phenolic. Két qua cho
thdy kha nang chéng oxy héa cta H. pluvialis
twong quan dwong vé&i ham lwgng carotenoid
va phenolic. H. pluvialis la mét vi tdo tich ldy
lwong 1&n astaxanthin, chat cé hoat tinh chéng
oxy hoéa cao. Theo Cerén va CS. (2006), hoat
tinh chéng oxy hoéa la chirc ndng cla ca
carotenoid va acid béo, hoat tinh chdng oxy héa
clia astaxanthin diester cao hon 60% so v&i
astaxanthin monoester va gép déi astaxanthin
tw do. Cac té bao H. pluvialis c6 mau dé tich Ity
nhiéu astaxanthin cé hoat tinh chéng oxy héa
cao hon té bao mau xanh & giai doan tang
trwdng sinh dwéng 8. Nhw vay vi tao
H. pluvialis tich Ity cac hgp chat chdng oxy héa
cao khi dwoc nudi cay trén maéi trueorng nudi cay
OHM va thdp & cac méi trwong BBM, BG11
va MD4.
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Hinh 4. Kha néng chbng oxy héa trén thé tich
(ug/mL)(a), trén té bao (pg/tb)(b) ctia H. pluvialis
trén cac moi truong nubi cay

Két luan

Vi tdo luc Haematococcus pluvialis cé tiém
nang tich Iy cac hop chét chéng oxy hoa
carotenoid va phenolic khi nuéi cay trén cac méi
trwdng BBM, OHM, BG11 va MD4. Trong do,
mbi trrdng OHM thich hgp cho H. pluvialis tich
Ity cac hop chat chéng oxy héa hon méi trudng
BBM, BG11 va MD4. Kha ning chéng oxy hoéa
cla H. pluvialis c6 méi twong quan dwong véi
ham lwong carotenoid va phenolic khi nuéi cay
trén cac moi trudng nudi cdy khac nhau.
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