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TOM TAT

Vi tao luc Haematococcus pluvialis 1a ngudn cung cip astaxanthin tu nhién ¢ gia tri cao. Astaxanthin dang
dugc su dung nhu mét thanh phan dinh dudng, phu gia thyc phim, my phim va duoc phém trén toan cau. Viéc
nudi trdng vi tao luc H. pluvialis gidu astaxanthin dugc tién hanh theo quy trinh nuéi cdy hai pha. Pha mét, tio
dugc nuodi & dleu kién thich hop cho qua trinh sinh trudng va pha hai, tao dugc chuyén vao nuéi ¢ cac diéu kién
bét loi (thiéu vé dinh dudng, anh sang cao, nhi¢t do cao v.v) dé cho tich lily astaxanthin. Trong bai bao nay, két
qua nghién ctru anh huong cua cac yéu t6 nuodi cay khac nhau 1én sinh truéng cua ching H. pluvialis HB trong
binh nhya 10 L dé dat dugc mat do t& bao cao nhit & pha mét, tich lily astaxanthin cao & pha hai va tach chiét
astaxanthin bﬁng dau thuc vat s& duoc trinh bay. O pha mot, mat do té bao dat cao nhét 1a 4,14 x 10° TB/mL &
ngay nudi thir 20 v6i diéu kién chiéu sang 1a 16: 8 gior (sang: t6i) voi 10 gior & cuong do 4nh sang cao 85 pmol/m’s va 6
gior két hop cudng d6 anh sang cao va tia cuc tim (30 pmol pmol/m?s) ciing v6i phuwong thirc nudi ciy perfusion.
Khi chuyén giai doan sang pha hai, duéi diéu kién bd sung 100 mM bicarbonate, ching HB chuyén giai doan tir
té bao sinh dudng sang té bao cyst trong 5 ngay va ham lugng astaxanthin tich liiy dat 39,6 mg/g sinh khdi kho.
Ngoai ra, astaxanthin tach chiét tir sinh khdi tao H. pluvialis HB c¢6 hoat tinh chdng oxy héa cao v&i gia tri ICso
dat 4,09 mg/ mL, dap (mg tiéu chuin 1a nguyén liéu cho san xuét thyc phdm béao vé strc khoe cho ngudi.

Tir khéa: Astxanthin, Haematococcus pluvialis, hai giai doan, nudi cdy perfusion, vi tao luc.

MO DAU

Astaxanthin 1& mét xanthophyll cé séc t6 mau dé cam c6 tinh chat héa hoc ddc déo dwa trén céu tric phan t& cla
né vé&i hai nhém hydroxyl va 11 lién két d6i lién hop trong chudi polyene (An et al., 2024). Thi trwdng astaxanthin
trén toan cau 1a 1,0 ty USD vao ndm 2019 va dw doan sé tang voi toc do tang trwdng kép 1én 3,4 ty USD vao
ndm 2027. Astaxanthin tw nhién cé dac tinh chéng oxy héa rat manh va dwoc (ng dung trong nganh céng nghiép
thwc phdm, my phdm va dwoc phdm. Kha nang chéng oxy héa cla astaxanthin ty nhién Ian lwot I6n hon 500 1an
va 38 1&n so v&i vitamin E va B-carotene (An et al., 2024). Astaxanthin tw nhién cé ngudn gbc tir vi khudn bién,
ndm men, thuwc vat bac cao va vi tdo, trong d6 vi tdo luc Haematococcus pluvialis 1& nguén astaxanthin tw nhién
ddi dao nhét. Té bao H. pluvialis c6 dang hinh cAu, chta luc lap, c6 hai roi nén chiing c6 kha nang di chuyén
trong giai doan t& bao sinh dwéng (An et al., 2024). Trong giai doan dau tién, cac té bao lién tuc phan chia vi vay
can nhiéu dinh dwdng, cac tac nhan nhw cudng do anh sang, nhiét d6 va pH d&u c6 anh hwéng t6i sinh tredng
cla tao. Rizzo va ddng tac gid (2022) da thong bao vé quy trinh nudi ciy hai giai doan nhdm dat dwoc sinh
trwdng cao nhét (pha 1) va tich Ity astaxanthin cao nhét (pha 2) déi voi chung H. pluvialis CCAP 34/1D. O phal,
uré 1a ngudn nito' cho chiing CCAP 34/1D sinh trwdng cao nhéat dat 4,98 x 10° TB/ mL. & pha 2, cam tng tich Ity
astaxanthin dat dwoc cao nhat [a 0,711 + 0,143 mg/g sinh khéi kho (SKK) dwéi diéu kién bét loi vé anh sang cao,
han ché nito va c6 mat natri axetat voi n&“)ng do6 0,25% (Rizzo et al., 2022). Pereira va Otero (2020) da cong b
s tich Ity astaxanthin lién quan dén sy pha v& can bang néi mai, khién céc t& bao phai tw bao vé chdng lai cac
didu kién bét loi do suy gidm kha ndng quang hop cla té bao.

Nhiéu nghién clru da dwoc tién hanh dé tim ra phuwong phap tdi wu cho nudi trdng vi tdo H. pluvialis v&i ham
lwgng astaxanthin cao nhw phwong thirc nuéi quang ty dwéng va di dwdng. Két qua cho thay khi nuéi di dwéng
(str dung acetate nhw nguén C) ham Iwong astaxanthin thap 3-4 14n khi so vé&i nuéi cy quang tw dwdng trong
méi trwdng thiéu nito dworc bd sung bicarbonate (HCO3) hodc CO; lién tuc va chiéu anh sang & cwdng do cao
(Luu Thi Tam et al.,, 2012). Hién nay nudi tréng H. pluvialis theo quy trinh nudi ciy 2 pha da thu dwgc nhidu két
qua ndi bat. O’ Viét Nam, mét sb cong bb vé H. pluvialis nhu t6i wu diéu kién nudi tréng va tich Iy astaxanthin (&
moi trudng c6 ndng do nitrate cao va két hcyp v&i viéc dleu chinh ché do chiéu sang, 1am mai m0| trwong da
dwoc chirng minh 1& phwong phap hiéu qua cho mat do té bao (MDTB) dat cuc dai la 3,2 x 10° TB/mL sau
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22 ngay nudi & méi truong RM-4X (Dang Diém Hong et al., 2012). Trong hé théng bé& phan trng quang sinh
(Photobloreactors PBRs), sinh tru@ng H. pluvialis dat t6i da 40 74 g/m va ham luvgng astaxanthin dat 1,3% (w/w)
sau 10 ngay nudi cay voi anh sang tw den LED dé hoac xanh (Do et al., 2021). Cac hé thong PBRs co gén mang
sinh hoc & quy md nhd (0, 05 m ) va quy mo Ién (2 m ) da dwoc thiét ke thanh cong dé nudi cay H. pluvialis v&i
nang suéat SKK dat 12 g/m Ingay (c6 ham lwong 3% astaxanthin) va 11,25 g/m / ngay (2,8% astaxanthin) sau 10
ngay nudi cay (Tran et al., 2019). Trong quy trinh nudi cay hai pha, viéc tang MDTB tdo & pha 1 vatimra yéu tb
chinh gay tich Iuy astaxanthin & pha cdm tng I rat quan trong dé nang cao hiéu qua san Xuat astaxanthin trong
thoi gian ngan & H. pluvialis. Vi vay, trong bai bao nay, két qua nghién ctu téi wu diéu kién nudi cay hai pha aé
tich Ity astaxanthin cao va buéc dau danh gia hoat tinh chéng oxy héa clia astaxanthin tach chiét tir sinh khéi vi
tdo luc H. pluvialis HB sé& dwgc trinh bay.

VAT LIEU VA PHUONG PHAP

Vat liéu: Ching Haematococcus pluvialis HB dwgc phan Iap tir cac hd nwéc ngot cia tinh Hoa Binh, Viét Nam
nam 2008 va dworc lwu gilk tai phong Cong nghé tao, Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong
nghé Viét Nam Chung nay dwoc nudi cay trén moi treong C dudi diéu kién nhiét do 25 °C, cudng do chiéu sang
40 umol/m s, quang chu ky sang:tdi la 12:12 gid, lc bang tay 2 lan/ngay.

Phwong phap

Xac dinh sinh trwdng cua tao: Sinh trwdng cla tdo dwoc danh gia thong qua MDTB, SKK duoc xac dinh theo
mo ta clia Pang Diém Hoéng (2019).

Phwong phap tach chiét astaxanthin: Sinh khéi tdo khd dwoc nghién véi cat thay tinh nhdm phé vé té bao theo
phwong phap co hoc. Sau d6 bét tdo dwoc chiét véi acetone 90% theo ti 1& 5 mg sinh khéi: 10 mL dung méi, qua
trinh nay dwoc 13p lai 2 14n d& chiét duwoc astaxanthin I&n nhét, dich chiét dwoc dwa vao - 4°C hodc gilr & nhiét
dod phong trong 30 phuat. Sau d6, dich chiét dwoc ly tam & 8.000 vc‘Jng/phut trong 5 phat bdng may ly tam Sorvall
Legen RT 1900W (Kendro Germany) va do OD (mat dd quang) ¢ buwdc song 480 nm sau 24 hoac 48 gio tach
chiét trén may quang phd UV-1601 (Shimazu, Nhat Ban) dé c6 hiéu suét tach chiét astaxanthin cao nhat. Ham
lwong séc t6 astaxanthin dwoc xac dinh theo cdng bé cla Strickland va Parson (1972).

Lwa chon méi trwong thich hop cho sinh trwéng ciia Haematococcus pluvialis. Cac maéi trwdng dwoc str dung
trong thi nghiém gdm RM, C, OHM, BG-11 cai tién. Thanh phan méi trwéng RM gdm (g/L):) NaNOs - 300,0;
K2HPO, - 80,0; KH2PO4 - 20,0; MgS04.7H,0 - 10,0; CaCl.. 2H,0 - 58,5; EDTA - 7,5; NaCl - 20; H3BOs3 - 0,3;
MnSOa. H20 - 1,5; ZnS04.7H20 - 0,1; (NH4)6M07024. 4H,0 - 0,3; CuSO4. 5H,0 - 0,008; Co(NO3)2. 6H-0 - 0,26;
FeCls. 6H,0 - 17. Thanh phan méi trieéng C gdm (mg/L): Trisaminomethane - 500,0; Ca(NOs), - 150,0; KNOs -
100,0; B-Nazglycerolphosphate - 50,0; MgS04.7H,0 - 40; EDTA-Na; - 2,71; MnCl,. 4H,0 - 0,108; FeCls. 6H,0 -
5,888; Vitamin Bi, - 0,0001; Biotin - 0,0001; Thiamine-HCI - 0,01; ZnSO4. 7H20 - 0,066; Na;MoOas. 2H,0 -
0,0075; CoCl. 6H,0 - 0,012. Thanh phan méi trwong OHM (mg/L): KNOs - 410,0; NapHPO, - 30,0; MgSO..
7H,0 - 246,0; CaCl,. 2H,0 - 110,0; Vitamin Bz - 0,0150; Biotin - 0,025; Thiamine - 0,0175; MnCl,. 4H,0 - 0,98;
Na:MoOs. 2H,0 - 0,12; CuSOa. 5H,0 - 0,012; CoCl. 6H,0 - 0,011; Fe (lll)citrate H,O - 2,62; Cr,03 - 0,075; SeO,
- 0,005. Thanh phan méi trwéng BG-11 gdm (mg/L): NaNO3s - 1500,0; K:HPO, - 320; MgSQ4. 7H20 - 200,0;
CaClz. 2H20 - 36,0; axit citric - 6,0; ammonium ferric citrate - 6,0; EDTA-Na; - 1,0; Na>COs - 100; H3BOs - 2,86;
MnClz. 4H20 - 1,81; ZnS04.7H20 - 0,22; Na;MoOa. 2H20 - 0,39; CuSO4. 5H-0 - 0,08; CO(N03)2 6H.0 - 0,05.
Nudi cay tdo & cac binh tam giac 250 mL c6 chira 150 mL méi trwéng, chiéu sang 40 umol/m S, quang chu ky
sang: tbi 1a 12:12 gi®, & 28 °C, khéng suc khi va lac bang tay 2 Ian/ngay MBDTB nuéi cly ban dau la 6 x 10" TB/mL.
Mbi cdng thirc thi nghiém Iap lai ba 1an. LAy mau hai ngay mét 1an dé xac dinh MDTB va ham lwgng sac to.

Anh hwéng két hop ciia ché do chiéu sang, ndng doé nitrat 1&én sinh trwéng H. plulivas HB 6’ pha 1: Thi
nghiém duwoc thyc hién trong binh nhya 10 L chiva 4 L méi trwo’ng RM. MPTB ban dau 1a 0, 5 x 10°® TB/mL, suc
khi lién tuc, & 25 + 0,5 °C. C6 3 cong thtre thi nghiém la: (1) Db chirng: Vi tdo dwoc nudi cagl trén moi trwdng
RM - 4X (chtra ndng dd nitrat cao gap 4 1an moi tredng co ban RM) chiéu anh sang 50 pmol/m°s cé chu ky sang
tbi 1a 12:12 gio; (2) Thi nghiém 1 (TN): Nuoi cy tdo trong mai trwdng RM - 4X chiéu anh sang 85 umol/m s cO
chu ky sang: tbi la 16:8 gid; (3) Thi nghiém 2 (TN + UV): Vi tdo duoc chiéu anh sang cao 85 pmol umol/m s két
hop véi tia cuc tim (UV; cudng do 30 umol pmol/m s) v&i chu ky sang: t0| la 16: 8 gi&. Thtv tw ché d6 chiéu sang
la 5 gi& anh sang trdng cao, 6 gi® anh sang trang két hop tia UV va cubi cing 1a 5 gid anh sang tréng cao. Khi
thé tich dich nuéi da dat tbi da (5 L) so véi binh nuéi, tlén hanh ky thuat nu6i perfusion, trong didu kién suc khi
lién tuc (téc d6 suc khila 0,5 L/phut) Trong 7 ngay nudi cay dau tién, nudi cay perfusmn dwoc tién hanh nhw sau:
300 mL méi trwong RM - 4X dwoc bd sung hang ngay vao moi truo’ng nudi cay & tat ca cac cong thirc. Sau do, té
bao tao cia 300 mL dich nudi ciy dwoc thu hoach béng cach ly tam & 5.000 vong/ phut trong 5 phut. Sau d6, gilr
lai t& bao va dwa chung trd lai binh nha nuéi cdy bang cach bé sung 500 mL méi trudng RM - 4X méi. Qua trinh
nay duwoc I&p lai cho dén khi MDTB nudi cdy khdng thay ddi (pha tinh trén dwéng cong sinh trwdng cia vi tao),
ndng do t& bao dat cao ma khong cé s thay déi vé hinh thai, nhung tir ngay nuéi thr 16 tién hanh thu 1/3 thé
tich méi trwérng nudi cay va ly tam & 5.000 vong/phdt trong 5 phat. Sau dd, té bao dwoc gitk lai va sinh khéi thu
dwoc hoa tan tré lai vao chai nhwa nudi cay. Dé tiép tuc duy tri t& bao & dang sinh duwéng véi MDTB cao va hinh
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thai t& bao khong thay di, b6 sung 500 mL méi trung RM - 4X c6 ndng dd gép 10 1an va hén hop céc vitamin
nhw vitamin B1, vitamin H va vitamin B12 & ndng d6 0,026; 1,0 va 0,02 mg/L, twong &ng, cho dén khi thé tich
nudi cy cubi cling bang thé tich ban dau.

Anh hwéng ctia ndng do bicacbonat 1&n kha néng tich lily astaxanthin cta H. pluvialis HB & pha 2: CAc t&
bao sinh dwéng clia H. pluvialis HB trong giai doan sinh truéng dwoc co déc bang lang tw nhién nham tao ra sy
tich I0y astaxanthin. Sau khi két thuc pha 1, MDTB dat dwoc cao nhét, cac té bao dugc gity trong trong diéu kién
lanh (5-10°C) trong 2-3 tudn nham lam can kiét dinh dwdng trwdc khi bat dau ché dd cam trng astaxanthin. &
pha 2, dich tao dwoc pha lodng béng nwéc may ty lé 1:6 (viv) va bé sung dung dich muédi natribicarbonate dé dat
dwoc ndng do cubi ciing trong méi trwdng nubi la 60, 80, 100, 120 va 160 mM. & pha nay, tdo dwoc nudi cly
trong diéu kién suc khi lién tuc (0,5 L/ phit) va chiéu sang cao (85 pmol/m?s), chu ky sang: téi la 16: 8 gio» trong 5
ngay. Thi nghiém dwoc I3p lai ba 1an.

Lwa chon dung méi thich hop cho tach chiét astaxanthin tir sinh khéi tao H. pluvialis HB: Nghién ctu anh
hwéng cta dung moi dén qua trinh tach chiét astaxanthin bao gébm: dau neptune, oliu, palm (diu co), soy bean
(dAu dau twong) va acetone 90%. Thi nghiém dwoc tién hanh tach chiét véi 0,5 g sinh khéi kho. Méi cong thire
I&p lai 3 1an. Ham lwong astaxanthin dwoc xac dinh theo phwong phap HPLC cé dung chét chudn tai Trung tam
Tiéu chudn do lwgng chéat lweng, Bé Khoa hoc va cong nghé (Luu TT et al., 2021).

Xéc dinh hoat tinh chéng oxy héa clia astaxanthin bing phwong phap DPPH: Phan tich DPPH (2,2-diphenyl-1-
picrylhydrazyl, purity 95%, Alfa Aesar, Japan) dwoc thuc hién theo cong bd ctia Dang va dbng tac gia (2023).
Hbn hop phan trng gdm 100 pL dung dich DPPH 0,2 mM trong methanol va 100 pL astaxanthin (néng d& 10-500
mg/L). Axit ascorbic (& ndng d6 4, 20 va 100 ug/mL) dwoc s dung lam dbéi chirng dwong. Hén hop phan (ng
dwoc U trong tdi & nhiét dd phong trong 30 phut; sau d6, dd hap thu ctia DPPH dwoc do & bwdc séng 517 nm dé
xac dinh kha nang khtr géc DPPH cla chét chéng oxy hoa. Mbi thi nghiém dwoc tién hanh ba 1&n. Khad nang
trung hoa gbc tw do (Scavenging — SA) sinh ra tr DPPH ctia mau thtr duoc tinh theo cdng thirc sau:

% SA = (ODaéi chirng — ODmau thi)*100/ODasi ching (%0)
Trong d6: ODgsi ching: PO hap thy tai giéng khdng chira chét thir, ODmau e D6 hdp thu tai giéng chira chét thiv.

Gia trj ICsp (Half maximal Inhibitory Concentration) dwoc tinh dwa vao dwdng chuin y = ax + b. Hoat tinh chéng
oxy hoa ctia mau cang cao, thé hién qua gia tri ICso loai bd gbc tw do cang nha.

Xt ly s6 ligu
S0 ligu thi nghiém dwoc x& Iy bang phan mém Excel va x( ly thong k& ANOVA mét thanh phan & mirc y nghia
p < 0,05 bang phan mém SPSS 16.0.

KET QUA VA THAO LUAN

Lwa chon mai trwong t6i wu cho nuéi trong ching HB: Ké thiva cac nghién ctu trudc vé didu kién nudi tréng
tdi wu ctia chaing HB la nhiét d6 25°C, cwéng d6 anh sang 2-5 klux va pH 7-9 (Bang Diém Héng et al., 2012; Lwu
Thi Tam et al., 2012), ching t6i tiép tuc khao sat sinh trwéng clia vi tdo & 4 méi trwng RM, C, OHM, BG-11 cho
thay chiing HB sinh trwéng tét trong méi trwdng RM va C (Bang 1). Két qué Bang 1 cho thy sau 30 ngay nubi cly
MBTB, SKK, téc d& sinh trwéng déc trung téi da & tao dat dwoc la 51,286 x 10* TB/mL; 0,581 g/L va 0,071 wngay.
Ngoai ra, qua trinh nudi cay tir éng nghiém vao binh tam gidc 250 mL b&ng cach bé sung 50% thé tich moéi
treéng nudi maéi véi tn suét 2 - 4 ngay/lan la can thiét dé duy tri té bao phat trién & pha sinh dwéng trong thoi
gian dai. Mai trwéng C ciing 1a méi trwérng nudi tt cho sinh trwdng cua loai tao nay tuy nhién trong maéi trweng C
c6 chwa B- Nazglycerolphosphate nén gla thanh cGa méi trwdng nay cao hon khodng 10 - 12 14n so v&i moi
truo’ng RM. Do vay, khi tién hanh nudi cay vi tdo H. pluwalls HB trén céac thé tich binh nudi I&n hon, méi trwéng
RM van |a méi trwdng toi wu nhdm gidm chi phi san xuét sinh khéi to giau astaxanthin.

Bang 1. Sinh trwéng cua tao H. pluvialis HB trong cac méi trieong nudi khac nhau

Moi treong MDTB ( x10* TB/mL) SKK (g/L) Téc do sinh trwéng dac trwng (u/ngay)
RM 51,286+ 2,867° 0,581+0,004* 0,071+ 0,004*
C 40,165z 3,752 0,455+0,008" 0,031+ 0,005°
OHM 22,150+ 2,712° 0,251+0,005° 0,049+ 0,004°
BG11 cai tién 14,771+ 3,210° 0,136x0,002° 0,037+ 0,001°

Ghi cha: Chircéi a, b, ¢ chi sw sai khac c6 y nghia théng ké sinh hoc gitfa cac cong thuc thi nghiém (p < 0,05). Sé liéu duoc
duwa ra dwéi dang gia trj trung binh £ SD (n = 3).

606



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Anh hwéng két hop ché dd chiéu sang, ndng dé nitrate 1én sinh trwedng ctia H. pluvialis: Wong va déng tac
gi& (2016) da chi ra rAng ché dd va chat lwong chiéu sang rat quan trong cho sinh trudng cla tao H. pluvialis. Két
qua & Hinh 1 chi ra rang trong giai doan sinh trudng, sw két hop thay déi néng do nitrate va ché do chiéu séng
dwoc coi la hiéu qua, giup tang MDTB cla chidng HB & giai doan sinh dwdng. MDTB cao nhat dat 3,16 x 10
TB/mL & ngay nudi thir 20 dwéi diéu kién chiéu sang véi chu ky sang: téi 16: 8 gidr trong dé thai gian sang 1a 10
gi® dbi voi cuong do anh sang cao (85 pumol/m?s) va 6 gid' cwdng dd anh sang cao két hop vai chiéu tia UV (30
pmol/mzs). O didu kién nay, ham lwgng astaxanthin cao nhét dat 3.201 pg/L & ngay nudi thi 12. D& ting MDTB
tdo & giai doan sinh dwéng, méi trudng RM - 4X dwoc bd sung béng phwong phap nuéi cy perfusion sau ngay
nudi thr 16. Két qua cho thdy, MDTB sinh dwéng cla ching HB tang lén dang k& khi nuéi & cong thic thi
nghiém (TN + UV) so v&i dbi chirng (mai trwerng RM - 4X) ¢6 ndng dd cao gép 10 1an, trong d6 cé bd sung hén
hop vitamin theo phwong thirc “perfusion” véi MDTB cao nhét dat 4,14 x 10° TB/mL sau 22 ngay nudi cay.
Vifiegla va déng tac gia (2006) da cong bé sinh trwdng tdo bi &nh huwéng dang ké béi tia UV, dac biét 1a UV-A
(320-400 nm) va UV-B (280-315 nm). UV-A cén thiét d& diéu hoa qua trinh quang hop va cac enzyme chinh tham
gia vao qué trinh chuyén héa C va N & Fucus spiralis va Ulva olivascens nhw carbonic anhyfrase va nitrat
reductase ngay ca khi c6 mat anh séng va tia UV-B. Do dé blrc xa tia cuc tim c6 thé hd trg thic ddy sw phat trién
cla tdo (Vifiegla et al., 2006). Tuy nhién, theo b&o céo ctia Cabello-Pasini va ddng tac gia, néng dd nitrat cao lam
gidm tac dong bét loi clia bire xa tia cuc tim va tang kha ndng phuc hdi ctia cac enzyme chuyén héa quan trong
(Cabello-Pasini et al., 2011). Nhw vay, viéc két hop nhiéu yéu t6 bao gdm viéc tdng ham lwong nitrate trong moi
trwéng nudi, thay déi quang chu ki cua téo trong d6 bao gdm ca cwéng dd chiéu sang, chat lwong anh sang va
&p dung ki thuat 1am méi mot phan méi trwdng trong qué trinh nuéi tréng da lam ting MDTB tao, gép phan quan
trong trong viéc nang cao hiéu qua san xuét astaxanthin trong quy trinh nudi cay hai pha loai vi tao H.pluvialis HB.
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Hinh 1. Mat dé té bao (A), ham lwong astaxanthin (B) va mé hinh nuéi cay hai pha cta H. pluvialis (C) dwéi diéu kién
két hop ché do chiéu sang, néng do nitrate va phwong thirc nuéi cay perfusion
Ghi chu: Béi chimg: H. pluvialis HB duoc nudi cay trong méi tridng RM - 4X dudi anh séng 50 umol/m?®s sang: t6i la 12:12 gio;
Thi nghiém (TN): Nu6i cay vi tdo trong moi trwc‘mg RM - 4X dudi anh sang 85 pumol/m®s co6 chu ky sang: tzc"ii la 16: 8 gio; (TN +
UV): diéu kién chiéu sang cé cuong dd 85 umol/m”s két hop tia cuc tim (UV) & cwong do 30 umol umol/m*s véi chu ky sang: toi
la 16:8 gio.
Anh hwéng cia ndng dd HCO3 dén sw tich lily astaxanthin: Ty 1& cacbon/nito (C/N) [a mot yéu té quan trong
trong qua trinh tich Iy astaxanthin & H. pluvialis. Theo Erturk B va ddng tac gia (2019) chi ra tang ty I& C/N bang
cach bd sung bicarbonate vao méi trwdng nudi gilp day nhanh qua trinh va tang hiéu suét tich Iy astaxanthin.
Do dé, trong nghién clru nay ching tdi thr nghiém ding bicarbonate (HCO3) d& cdm (ng manh san xuét
astaxanthin & H. pluvialis HB két hop thiéu hut chat dinh dwéng. Anh hwéng ctia ndng do bicarbonate trong mdi
trwdng nubi cho thay, t& bao tdo chi yéu & dang cyst va tich Iy astaxanthin bén trong t& bao. Khi ndng do
bicarbonate ting t&r 0 1én 80 mM, ham lwong astaxanthin trong t& bao cam (ng tang tlr 4,76 lén 32,41 mg/g SKK
va thdi gian cam (rng kéo dai 1a 5 ngay. Ham lwong astaxanthin ti da dat dwoc 1a 39,6 mg/g SKK khi b sung
bicarbonate 100 mM. Kha n&ng tich Iy astaxanthin bj trc ché khi néng do bicarbonate I&n hon 160 mM do dw thiva
bicarbonate, d6 kiEm clia mdi trudng nudi cao dan dén gidm sw phat trién clia tdo cling nhu su tich Ity astaxanthin.
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Hinh 2. Sinh trwéng va tich lily astaxanthin & H. pluvialis HB dwéi cac néng dé bicachonate (HCO3) khac nhau.
Sé liéu duoc dua ra dudi dang gid trj trung binh £ SD (n = 3).
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Hinh 3. Sic ky d6 astaxathin chuan (A) va astaxanthin dwoec tach tiv sinh khéi H. pluvialis HB (B)
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Hinh 4. Hiéu suat tach chiét va ham lwong astaxanthin thu dworc tir sinh khéi H. pluvialis HB
& cac dung modi khac nhau

Phan tich ham lweng astaxanthin trong mé’u sinh khéi H. pluvialis HB sau khi két thic pha hai: M&u sinh
khéi chiing HB da chuyén dé dwoc thu sinh khéi va xac dinh ham lwong astaxanthin dat 3,96% SKK bang phwong
phap HPLC (Hinh 3) c6 st dung astaxanthin chuan.

Lwa chon dung méi thich hop cho tach chiét astaxanthin tir sinh khéi tao H. pluvialis HB: Anh hwéng cia
cac dung moéi khac nhau (dau neptune, oliu, palm (dau co), soy bean (dau dau twong) va acetone 90%) dén qua
trinh tach chiét astaxanthin (Hinh 4) da cho thay dau oliu ¢ hiéu suat tach astaxanthin 1a cao nhét (87%), tiép
dén 1a soy bean- dau dau twong (81%), acetone 90% (78%), palm- dau co (64%) va cudi cling la neptune (62%).
Mau tdo c6 ham lwong astaxanthin 3,96% SKK dwoc xac dinh 1a 100%. Sw sai khac nay co y nghia théng ké (p<
0,05). Ciing theo cong bd clia Kang va Sim (2007) thi s& dung cac loai dau thyc vat thdng thwéng thi astaxanthin
tich Idy trong cac té bao nang héa dwoc chiét véi hiéu suét thu hdi dat trén 87,5 % (Kang va Sim, 2008). Day
dwoc danh gia 1a quy trinh tdi wu dé tach chiét astaxanthin trong nganh cong nghiép thuwc phém do s dung quy
trinh sinh hoc dung méi don gian do giam bot duoc giai doan thu hoach té& bao. _Tuy nhién, gia thanh cla cac loai
dau soy bean, dau palm va dau oliu cao hon dau neptune tr 1,2; 1,9 va 4,8 I&n, twong (rng, va ching thuong
khé mua tai thi trerng Vit Nam. Chinh vi vay, st dung dau neptune dé tach chiét astaxanthin tr sinh khéi chiing
H. pluvialis HB sé& c6 hiéu qua kinh t& hon vé gia thanh khi tach chiét & quy mé 1on.
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Hinh 5. Anh minh hoa nhan nuéi va tach chiét astaxanthin ti H. pluvialis HB
Nhan nu6i tdo H. pluvialis HB & pha 1 (A) (7 va 2: Binh thi nghiém duwoc chleu &nh séng cao, chu ki séng: téi Ia 16: 8 gio;
3 va 4: Binh thi nghlem dugc chiéu énh séng cao va tia UV, chu ki ~sang t6i: Ia 16:8 gic); Nhan nudi ching HB & pha 2 (B),
Sinh khéi tdo chdng HB & pha 2 (C); Astaxanthin tach chiét bang déu thuc vét ter sinh khéi chdng HB (D).

Hoat tinh chong oxy hda cua astaxanthin: Viéc san xuét qua nhiéu gbc tw do va giam lwong chét chéng oxy
héa trong co thé dan dén tang nguy co tdn thwong té bao va la nguyen nhan gay ra nhidu bénh. Cac hcrp chét
chéng oxy héa c6 trong vi tdo c6 thé ngan chan nhirng tac dung nay (Dang et al., 2023). Trong nghién ctru nay,
astaxanthin dwoc tach chiét tr sinh khéi tao chiing HB c6 hoat tinh chéng oxy héa cao, véi gia tri ICso dat 4,09 mg/mL
(Bang 2). Theo AL-Tarifi va dong tac gid, (2020) da théng bao, astaxanthin tach tlr H. pluvialis c6 kha nang chong
oxy hoa théng qua phan tram trung hoa goc tw do DPPH v&i ICso dat 12,9 mg/mL va hoat tinh chong oxy héa cta
astaxanthin tach chiét phu thudc vao phwong phap tach chiét va dung méi tach. Két qua thu dwoc cua chung toi
cho thdy astaxanthin duoc tach chiét tr sinh khéi chung HB c6 hoat tinh chdng oxy héa tét cé thé 1a ngudn
nguyén liéu lam thwc phdm bao vé strc khde cho ngudi.

Bang 2. Hoat tinh chéng oxy hda cta astaxanthin tach chiét ttr sinh khéi chung H.pluvialis HB

Astaxanthin Ascorbic acid
5 . Phan tram trung hoa géc tw do N R Phan tram trung hoa géc tw do
Néng dé (mg/L) DPPg %) gochy Nong dé (ug/L) Dppﬂ (%) goc
0,1 6,59 + 0,232 4 33,49 +0,57%
0,4 11,73 + 0,05 20 62,24 + 1,10
2 27,56 * 0,44° 100 92,41 +1,52°
I1Cso (Mg/ mL) 4,09 + 0,25 ICs (pg/ mL) 17,68 + 0,84

Ghi chu: Ascorbic acid: D6 chang duwong, Astaxanthin tach chiét tir sinh khéi chang H. pluvialis HB. Hoat tinh chdng oxy héa
clia astaxanthin duoc xac dinh bdng phuong phép DPPH. ChiF céi a, b, ¢ chi sw sai khéc c6 y nghia théng ké sinh hoc gida céc
cong thdc thi nghiém (p < 0,05). Sé liéu duoc duwa ra dudi dang gia trj trung binh = SD (n = 3).

KET LUAN

Didu kién thich hep cho nudi cly hai pha cia vi tdo luc H. pluvialis HB gom pha mét la mdi tredng RM ¢6 ham
Iuong nitrate cao gap 4 lan (NaNOs 1a 1200 mg/L) quang chu ky chiéu sang 16: 8 gi® (sang: t&i) va&i 10 gi® chiéu
cwong do anh sang cao 85 umol/mzs va 6 gio ket hop cuwdng d6 anh sang cao va tia cyee tim (30 umol/mzs) cung
Vo phwong thirc nuéi cy perfusion, mat do t& bao dat cao nhét 1a 4, 16 x 10° TB/mL & ngay nudi thi» 20; & pha
hai c6 bd sung 100 mM bicarbonate, chiing HB chuyén giai doan tiv t& bao sinh duéng sang t& bao cyst trong 5
ngay va ham Iuo'ng astaxanthin tich Iy dat 39,60 mg/g SKK. Ngoai ra, astaxanthin tach chiét tl sinh khéi tao H.
pluwahs HB thé hién hoat tinh chdng oxy héa cao v&i gia tri ICso dat 4,09 mg/mL cé thé |a ngudn nguyén liéu dé
san xuét thuc phdm bao vé strc khde cho ngudi.

Loi cdm on: Nghién ciu diroc hé tro boi dé tai “Nghién ciru tac dung chdng oxy hoéa va bdo v¢ than kinh cuia astaxanthin
durgc thch chiét tr sinh khdi vi tdo luc Haematococcus pluvialis giau astaxanthin trén dong té bao than kinh dém C6” ma sé
CSCL08.07/23-24 (do TS. Nguyén Cam Ha lam chui nhiém dé tai).
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RESEARCH ON TWO-PHASE CULTIVATION FOR ENHANCING HIGH
GROWTH AND ASTAXANTHIN ACCUMULATION FROM GREEN
MICROALGAE Haematococcus pluvialis HB ORIENTED FOR MAKING
THE HEALTH HUMAN PROTECTIVE FOOD
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Le Anh Huy', Ngo Thi Hoai Thu'’, Dang Diem Hong™?

!Institute of Biotechnology, Vietham Academy of Science and Technology (VAST)
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SUMMARY

The green microalga Haematococcus pluvialis is widely known as a high-value natural source of astaxanthin.
Potential applications of astaxanthin in nutritional ingredient, food color additive, cosmetic, and pharmaceutical
is spreading globally. The cultivation of H. pluvialis is performed through a two-phase cultivation process. The
first phase is dedicated to biomass accumulation under favorable growth conditions, and the second phase is for
astaxanthin accumulation under various stress conditions (lack of nutrients, high light, high temperature, etc.).
This paper investigated the effect of different culture conditions on the growth of H. pluvialis HB in 10 L plastic
bottles to achieve the highest cell density in the first stage and high astaxanthin accumulation in the second stage
and extraction of astaxanthin using vegetable oil is presented in this study. In the first phase, the highest cell
density reached 4.14 x 10° TB/mL on the 20" under a photoperiod of 16: 8 h (light: dark) with 10 h for high light
intensity of 85 umol/m?s and 6 h for combination of high light intensity and UV (30 umol/m?s) with a perfusion
culture process. When transitioning to the second phase, under 100 mM bicarbonate supplementation conditions,
the HB strain transitioned from vegetative cells to cyst cells within just 5 days and accumulated a significant
amount of astaxanthin, reaching 39.60 mg/g of dry cell weight. Furthermore, the extracted astaxanthin demonstrated
considerable antioxidant activity with I1Cs, value of 4.09 mg/mL, meeting standards as a raw material for health
human protective food production.

Keywords: Haematococcus pluvialis, astxanthin, two-phase, perfusion culture, green microalgae.
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