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Nehién ciru ting cuimg kha ndng sinh astaxanthin o nam men Rhodosportdium torloide
sir dung tac nhan gay dot bién benomyl va danh gia hoat tinh bit g tir do ABTS cua astaxanthin
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Tém tit:

Astaxanthin 12 mgt xanthophyll carotenoid, ¢6 gia tri vé mit kinh t& khi dwoc dl‘mg 1am chit tao mz‘lu trong thuc
pham ciing nhu trng dung trong y dwgc. Nghién cu’u nay str dung tic nhan ngiu nhién 1a chét diét nim benomyl
aé tang cuo’ng sinh tong hop astaxanthin tir chung nim men Rhodosporidium toruloldes Benomyl da cho hiéu qua
gay dot bién tang cuwong sinh astaxanthin & cac nong do thir nghiém. Trong s0 cac chiing dot bién duwgce sang lgc,
chiing nAm men da dot bién B18 (1138,51 pg/l) cho kha ning tich luy astaxanthin cao hon 3,1 ldn so véi chiing b
me. Chiing B18 ¢6 thoi gian pha lag ngin khoang 5 gio' nudi ciy va di vao pha cin bang sau 33 gio, kéo dai trong 30
gio’ va vao pha suy tan sau 63 gio' 1én men. Sau 96 gio 1én men 1a thoi diém ham lwgng astaxanthin tich liiy cao nhit,
dat 1138 pg/l. Két qua thé hién cao chiét astaxanthin thu dwoc tir chiing B18 ddt bién ¢6 kha niing dép tit goc tuw do
2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) (IC,=8,531 pg/ml) cao gé"lp 6,2 14n so véi vitamin E.

Tir khod: astaxanthin, benomyl, Rhodosporidium toruloides, 2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid).
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Abstract:

Astaxanthin is a xanthophyll carotenoid and it has economic value when it has been used as a colorant in food
as well as when applied in medicine. This work aimed to attain Rhodosporidium toruloides mutants for enhanced
astaxanthin accumulation using a benomyl agent. Benomyl treatment was shown to be efficient at different
investigated concentrations for enhanced astaxanthin production of yeast. Among the screened mutants, B18 (1138.51
pg/l astaxanthin content) exhibited the highest astaxanthin production which was 3.1 times higher than that of the
wild type. Mutant strain B18 consists of four phases including a lag phase of about 5 hours, 33 hours of log phase,
30 hours of stationary phase and a death phase after 63 hours of inoculation. The highest accumulated astaxanthin
was 1138 pg/l after 96 hours of inoculation. The results showed that the scavenging capacity of 2,2'-azinobis-(3-
ethylbenzothiazoline-6-sulfonic acid) - ABTS free radicals from the crude extract of astaxanthin from mutant strain
B18 with IC50=8.531 pg/ml was 6.2 times higher than that of vitamin E.
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1. it van de

Astaxanthin 12 mot sic t6 mau dé cam, thudc nhom
xanthophyll carotenoid va dugc sinh tong hop boi nhiéu loai
vi tao, vi khuan va nam, ciing nhu tich lity trong cac sinh vat
bién nhu ca hoi, tom, cua va nhuyén thé [1]. Astaxanthin
duoc st dung nhiéu dé lam thic an nudi ca va dong vat
giap xéc, loai astaxanthin nay thuong dugc tong hop hoa
hoc hoac st dung cong nghé sinh hoc dé tao ra [2]. Tuy
nhién, astaxanthin tir nguén ty nhién dugc uva chudng hon
vi mang tinh an toan cao hon khi tng dung lam chat phy
gia thyc phdm, dong thoi ting kha ning hap phu cua dong
vat chu [3]. Gan ddy ung dung cta astaxanthin trong cac
nganh duoc 1y va y hoc dang nhan duoc nhiéu s quan tm,
nhd vao hoat tinh sinh hoc tiém ning cia hop chit bao gdm
khang 6xy héa manh, khang viém, ngin ngira tiéu dudng,
ngan cac bénh vé tim mach, chéng ung thu... [4, 5].

Vi tao Haematococcus pluvialis, hay con goi la vi tao
xanh, la nguén thu nhan chinh ctia astaxanthin phuc vu tiéu
dung ctia con nguoi va c6 tiém ning 16n nhit vé cung cép
astaxanthin trong cac ngudn duoc dé xuat [6]. Astaxanthin
cling dugc tim thiy trong nam men Xanthophyllomyces
dendrorhous (tén goi trude day 1a Phaffia rhodozyma), trong
thuc vat, mot so loai nAm Chlorococcum sp., Chlorella
zofingiensis va vi khuan bién Agrobacterium aurantiacum
[7, 8]. Hién nay, nhu ciu s dung astaxanthin trong céc
nganh cong nghiép khac nhau nhu nuoi tréng thuy san, my
pham, thuc phdm, dinh dudng va dugc phdm ngay cang ting
cao. Tuy nhién cac loai vi sinh vt ké trén déu co nhiing han
ché nhat dinh trong (mg dung cong nghiép nhu doi hoi chi
phi cao ky thuat nuoi cdy va ting truong cham cia té bao.
R. toruloides 1a nAm men c6 thé dung lignocellulose lam co
chat dé 1én men va c6 kha ning sinh tong hop carotenoid [7,
8]. Nam men R. toruloides dugc cong b6 1a dbi tugng sinh
carotenoid nhiéu tiém ning do c6 thé st dung cac ngudn
carbon phé phdm nhu lignocellulose dé sinh truong va phat
trién nhanh [6, 9]. Nhung ching R. toruloides hoang dai lai
bi han ché trong tmg dung & quy mé coéng nghiép do cho
ham luong tich lity astaxanthin thap. Vi vay viéc nghién ciru
tao chung dot bién ting cudng sinh tong hop astaxanthin
ctia chung R. toruloides c6 y nghia khoa hoc va thyc tién
cao.

Trong pham vi nghién ctru nay, benomyl duoc sir dung 1a
tac nhan dé gy dot bién trén ching nam men R. toruloides
nhiam thu nhén va sang loc chung dot bién ting sinh tong
hop astaxanthin so v6i ching R. toruloides ban dau dugc
phan 1ap tr D.N. Ngo va cs (2014) [10]. Ngoai ra, cao chiét
thd astaxanthin cling duoc thir nghiém hoat tinh khang
6xy hoa bang phuong phap bat gbc tu do 2,2'-azinobis-(3-
ethylbenzothiazoline-6-sulfonic acid).
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

N4m men R. toruloides ching gbc duoc phan 1ap tir D.N.
Ngo va cs (2014) [10], gidng duge luu trir trong glycerol
20% ¢ nhi¢t do -80°C tai Phong thi nghiém B mon Sinh
hoa, Khoa Sinh hoc - Cong nghé Sinh hoc, Truong Dai hoc
Khoa hoc Ty nhién, Pai hoc Quéc gia TP Ho Chi Minh.
Céc chung ndm men dot bién duoc thu nhén, sang loc va lya
chon ngiu nhién duya trén mau sdc ctia khuén lac so v&i mau
sdc ctia ching nAm men phan lap ban dau.

Méi trudng Hansen 1ong dung dé nudi cdy va nhan
gidng R. toruloides c6 pH 6 va gdm cac thanh phan: 50 g/l
ghrlcose,ﬂ 10 g/l peptone, 3 g/l‘ KH,PO, V’Z‘l 3 g/IMgSO,. Ty }é
giong bo sung 1a 5% & moi lan nhan giong 100 ml, nudi cay
lic 200 vong/phiit & nhiét o phong (30£1°C) trong 96 gio.

2.2. Sang loc va tuyén chon chiing nidm men
Rhodosporidium toruloides dpt bién bang tic nhin
benomyl

Tién hanh nudi cdy nam men dén mat do té bao khoang
108 t& bao/ml roi xir 1y voi benomyl gay dot bién [11]. Dich
huyén phu t& bao (1 ml) dugc & véi benomyl & cac ndng
dé khac nhau: 5; 2; 1; 0,5; 0,1; 0,05; 0,01 va 0,005 mg/
ml, vortex nhe, sau d6 1 lic trong 60 phut. Dich huyén phu
té bao sau xir Iy véi tac nhan benomyl (100 ul) dwoc pha
lodng & nong do 107 va cdy trang trén dia c6 moi truong
thach Hansen va u ¢ nhiét d6 30+1°C trong thoi gian 7 ngay
(diéu kién tranh sang). Pém s luong khuén lac moc trén
céc dia petri dé tinh toan ty 1¢ séng cta t& bao ndm men sau
xir 1y voi benomyl. Chon loc nhimg khudn lac nAm men cé
mau sic thay dbi so v6i chung gdc theo hudng ting sic to
d06 hodc cam, sau d6 nudi cay trén moi truong 1ong Hansen
trong 96 gid & nhiét d6 30+1°C, lic 200 vong/phut roi dem
di xac dinh ham luong astaxanthin va sinh khéi té bao.

2.3. Xdc dinh dwong cong ting truéng va thoi diém thu
nhdn astaxanthin thich hgp cia chiing ndm men dot bién

D6 thi twong quan tuyén tinh dwoc xay dung duya trén gia
tri méat dgf) quang & budc song 610‘nm (ODK,1 on) V@ 10Z N/Ipl
mat do té bao nam men [12]. Huyén phti ndm men dugc tién
hanh pha loang thanh cac dung c}ich €6 do ducdoo OD,
theo mot day céc gia tri tr 0,1 dén 1,0 voi do tang 12 0,1. Tu
céc dung dich c6 dd duc nhu trén, pha lodng va dung budng
dém hong cau dé dém sd luong té bao ndm men. Tinh mat
d6 té bao (N/ml) va dung dd thi duong cong ting truong

gitra gia tri OD,  va log N/ml mat d¢ t€ bao.

Cho vao 100 ml méi trudng long Hansen dich té bao
nam men long va nudi ciy lic 200 vong/phut ¢ didu kién
nhiét d6 30+1°C. Sinh khbi ndm men thu dugc sau ly tim
dem siy kho dén khoi luong khong doi o timg giai doan
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tang truong gdbm pha log, cudi pha log, diu pha 6n dinh, pha
6n dinh va pha suy vong. Sau d6 astaxanthin thu nhén tur sinh
khoi kho duge dem di xac dinh ham lugng astaxanthin.

2.4. Xac dinh ty lI¢ song sot cuia té bao nam men

Ty 1& té bao nim men R. foruloides séng sét duoc tinh
theo cong thurc sau:

Ty 1¢ séng s6t = (C/C,) x 100 (1)

trong do, C_ 1a tong sd te bao dem duoc sau khi xtr 1y voi tac
nhan benomyl C,la tong s6 té bao dém dugc cua mau dbi
chimg (mau khong xu 1y véi tac nhan benomyl).

2.5. Xac dinh khoi lwong sinh khoi

Cac ching nim men R. toruloides da dot bién bang benomyl
dwoc nudi lic 200 vong/phit trong méi truong long Hansen,
& nhiét do 30+1°C trong thoi gian 96 gio. Sau 96 gid nudi cdy,
sinh khdi ndm men dwoc thu nhan bang cach ly tim & téc do
6000 vong/phut, trong thoi gian 7 phut, loai bo mdi trudng
nudi cay. Sinh khoi té bao dem rira hai 1an v6i nudc cat roi dem
ly tam 7 phut véi tbe d6 6000 vong/phit, sinh khdi ndm men
R. toruloides dot bién dugc sdy & 60°C dén khi khong doi khoi
lugng. Khéi lugng sinh khéi ndm men kho dugc tinh theo don
vi g/l va dugc sur dung dé dinh lugng astaxanthin [13].

2.6. Tdch chiét va xdc dinh ham lwong astaxanthin

Phuong phép tich chiét va astaxanthin duoc xac dinh
ham lugng dua trén phuong phap cta T.J. Fang va cs (1993)
[14], A. Nagy va cs (1997) [15] va c6 chinh stra cho phu hop
v6i thi nghiém. Sinh khéi kho da nghién nhuyén rdi can 0,2
g cho vao 3 ml DMSO (Dimethyl sulfoxide) 0 & 55°C trong
30 phit. Vortex 1 phit, ly tim trong thoi gian 7 phut véi toc
d6 6000 vong/phut, thu dich bén trén chira DMSO. Chiét véi
aceton vai lan cho dén khi phan ling khong con sic t6 bang
cach cho 5 ml acetone vao phén can thu duoc, vortex roi ly
tam trong thoi gian 7 phit véi toc do 6000 vong/phut, thu
dich bén trén. Dich chiét aceton dugc gdp chung véi dich nbi
chira DMSO, b6 sung ether dau hoa vai ty 18 1:2 so véi tong
dich chiét, cho thém 10 ml nuéc cét, thém 5 ml NaCl bao
hoa néu hén dich khong tach pha, thu pha ether dau hoa chira
sdc t0. Thém nude véi ty 18 1:1 vao dich chiét sic t, bo pha
nudc, thu pha ether déu hoa 1a dich chiét co chira sic t6. Thuc
hién 3-5 lan dé loai bo dung moi DMSO hoan toan.

Dich chiét chira sic t6 dugc cho bay hoi hoan toan ¢ nhiét
d0 30+1°C, hoa tan dich chiét sac t6 v6i 10 ml ether dau hoa.
Miu duge dem do & budc song 468 nm, sir dung ether dau
hoa 1am mau ddi chimg.

Tinh ham luong astaxanthin (ug/g) co trong mau theo
C.E. Kelley va cs (1972) [16] nhu sau:
X=A, X Vx10%E, % *G) 2)
trong do, A,: do hap thu ctia mau trong dung mdi ether
diu hoa & budc song 468 nm; V: thé tich mau (ml);

JHOAHOC -

E Y dd hap thu ciia dung dich astaxanthin 1% trong ether
dau hoa (cuvette 1 cm) (E=2100); G: khdi lugng sinh khéi R.
toruloides (g).

2.7. Khdo sdt khd néng bit géc tw do ABTS" ciia
astaxanthin

Hoat dong bét gdc tu do cua gdc cation ABTS* duge xac
dinh duya theo phuong phap da dwoc cong bd ciia R. Re va cs
(1999) [17] v6i mot s sira d6i cho phu hop véi diéu kién thi
nghiém. Goc tu do ABTS* duoc tao ra trude béng cach thém
10 ml Kali persulfate 2,45 mM vao 10 ml ABTS* 7 mM va
gitt trong 16 gio & nhiét d¢ 4°C trong diéu kién ti (dung dich
stock). Dung dich ABTS" dugc pha lodng trong methanol
tuyét doi tir dung dich stock dé dat do hap thu 0,70+0,005 &
budc song 734 nm. Dé xac dinh hoat tinh bat gdc tw do, dung
dich mau 1,5 ml ABTS" dugc tron véi cac n6ng d6 mau khac
nhau (0,5 m-, 0-25 pg/m-), hdn hop phan img duoc lic déu va
gilr trong 6 phut ¢ nhiét d6 phong. Do hép thu dugc ghi lai ¢
budce song 734 nm va phan trim tc ché cta cac mau duoc tinh
nhu cong thirc sau:

Abs control—Abs sample

%RSA =

Abs sample x 100 (3)
trong d6, % RSA: phan tram tic ché; Abs control: d6 hip thu
ctia dung méi va ABTS' ¢ budce song 734 nm; Abs sample: o
hap thu cta dung dich mau va ABTS' ¢ budc song 734 nm.
Vitamin E & diy ndng d6 20-100 pg/ml dugc ding lam miu
ddi chimg.

2.8. Xur ly thé'ng ké va phan tich dir liéu

Trong nghién curu nay, cac s6 liéu thuce nghiém thuc hién
v6i d6 1dp 3 1an va duoc biéu thi boi do 16ch chuén (£SD
- Standard deviation). Phan mém SAS phién ban 8.2 (SAS
institute, Cary. NC, M¥) dugc sir dung dé phan tich thong ké
theo thuat toan ANOVA, Duncan test tai gia tri p<0,05.

PR A
3. Ket qua va bhan luan

3.1. Tao chiing ndm men R. toruloides dgt bién ting
cwong sinh astaxanthin bang benomyl

Str dung tac nhan benomyl & cac ndng d6 khac nhau dé
gay dot bién trén ching R. toruloides hoang dai, tiép theo
nudi cdy trén moéi truong thach Hansen trong thoi gian 7
ngay, ¢ diéu kién tranh sang, dé sang loc chung ¢6 ham luong
astaxanthin cao nhat. Sau qua trinh xir 1y v6i dot bién vai tac
nhan benomyl, cac té bao R. toruloides s& thay doi mau sic
khun lac theo hudng ting sic t6 (tir hong cam dén do) hodc
giam sic t6 (tir hong cam nhat mau dan dén khuén lac c6 mau
tre"mg). Khuin lac sau dot bién thu nhan dugc c6 hinh dang
tron, bé mat tron, mot s6 khudn lac c6 bé mit nham, hoi 1i va
¢6 hinh chép non, mot s6 khuén lac ¢6 ria bén ngoai mau do
nhat. Sy thay d6i mau séc cua khuan lac cho théy viéc xu ly
dot bién véi tac nhan benomyl c¢6 thé 1am ting hodc giam tong
hop astaxanthin trong ndm men R. foruloides. Khi ndng do
benomyl ting da lam giam ty 18 té bao R. toruloides song sot.
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Hinh 1. Néng dé benomyl anh hwéng dén ty 1é té bao séng sét
ctia ching ndm men R. toruloides VN1.

O hinh 1 két qua cho thdy, ty 1& ching nim men R. toruloides
hoang dai ban d4u song sot da giam dang ké khi ting nong
do benomyl nhung d6ng thoi sy tich trir astaxanthin trong té
bao ciing tang lén. Két qua nay chira rang, viéc ting san xudt
astaxanthin gitp té bao ndm men tang cudng kha nang bao vé
cac té bao chdng lai tic nhan gay chét té bao [18].

Sau khi tién hanh dot bién, 150 khuén lac dot bién da dugc
chon loc dua vao mau sic tir cac dot bién ngau nhién dé nudi
cdy ting sinh. Trong do, tuyén chon duoc 18 ching co kha
nang tang cudng san Xuat astaxanthin va thé hién khoi luong
sinh khdi, ham lugng astaxanthin cao hon déng ké so voi ching
R. toruloides hoang dai (hinh 2). Trong 18 ching dot bién dugc
tuyén chon, chung B18 ghi nhdn ham lugng astaxanthin cao
nhét (1138,51+36,80 pg/l) (hinh 3). Benomyl 1a mét trong
nhirng loai thude diét nam duoc s dung nhiéu nhat chéng lai
cac loai nim va ndm gy bénh [19]. Cic nghién ctru da chi ra
rang, Jbenomyl ngan can qua trinh nguyén phén va giam phan
cua té bao tir do anh hudng dén qué trinh sinh san cua té bao
nim va lam giam mat do té bao, anh hudng dén su séng sot cua
té bao nghiém trong [19]. Két qua thi nghiém cho théy, té bao
R. toruloides nhay cam vdi tdc nhan benomyl va c¢6 kha nang
tao ra cac chung nadm men dot bién cho viéc thich ung vai cac
stress khi tiép xtc voi benomyl.
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Hinh 2. Cac chiing nAm men dét bién bang benomyl sau 96 gi&
nudi cay.
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Chling b8 me

Hinh 3. Mau sic khuan lac va méi trwéng nuéi cay (Hansen 16ng)
sau 96 gi® ctia chling dot bién B18.

Ham luong astaxanthin cua chung B18 cao hon 3,1 lin
s0 vOi chung bd me (chung WT). Mét s6 nghién ciru cho
két qua tuong tw nghién ctru nay 1a cac thi nghiém trén ndm
men P. rhodozyma cua P. Calo va cs (1995) [20]; S. Barbara
(2013) [11]. Ham luorng astaxanthin trong té bao nim men P.
rhodozyma sau dot bién v6i benomyl ting gap 2 lan theo tic
gid P. Calo va cs (1995) [20] (tir 357,9 1én 750,2 pg/g) va 1,5
lan theo S. Barbara (2013) [11] (tir 0,93 1én 1,51 mg/l). Ngoai
benomyl thi NTG (N-methyl-N’-nitro-N-nitrosoguanidine)
ciing 12 hoa chit ¢ kha ning gy dot bién ndm men tang sinh
astaxanthin. J.H. Kim va cs (2004) [21] khi gay dot bién nim
men Xanthophyllomyces dendrorhous bang NTG (N-methyl-
N’-nitro-N-nitrosoguanidine) ciing chon lgc dugc chung JH1
¢6 kha ning sinh tong hop 4,032 mg astaxanthin/g ndm men
kho, gép 15 1an so voi ching hoang dai.

3.2. Duong cong tang truong va thoi diém thich hop thu
nhdn astaxanthin ciia chiing B18 dgt bién

Trong cac ching dugc sang loc, Iya chon ching c6 kha nang
sinh astaxanthin cao nhét dé xac dinh duong cong ting trudng
va thoi diém thu nhan thich hop astaxanthin (hinh 4). Pha lag
kéo dai trong 5 gio dAu khi bt ddu nuoi cdy, pha log dién ra
trong 33 gio' nudi cdy sau do di vao pha 6 6n dinh (can bang) pha
on dinh kéo dai trong vong 30 gid va sau 63 gio nudi cay ching
B18 bit d4u vao pha suy vong. Sau khi két thuc pha log, ham
lugng astaxanthin tang 1€n 1 rét, tich luy nhiéu hon & pha 6 6n
dinh va ting dang ké vao pha suy vong. Thoi diém tot nhat dé
thu nhén astaxanthin 1a vao cudi pha 6n dinh bt diu pha suy
vong, sau thoi gian nudi cy 1a 70 gio va dat cuc dai sau 96 gid
nudi cdy, thoi diém nay sinh khéi dat gi4 tri cao nhét va su tich
lily astaxanthin cao nhat véi ham luong 1a 1138 pg/l.
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Hinh 4. Pwong cong ting trwéng va thei diém thu nhan
astaxanthin ctia chung B18.
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Ching B18 cho thdy kha nang thich img nhanh trong moi
truong nudi cay khi chi trai qua 5 gi0 cua pha lag, thoi gian
pha log ctia cac chung di dot bién twong dbi dai, tao tiém
nang thu nhan duoc khéi luong sinh khéi 16n. Theo két qua
nay, ching B18 da dot bién ciing bit dau tich lily astaxanthin
tir cudi pha log, ting nhanh & pha 6n dinh (cin bang) va
dat t6i da & pha suy vong sau 96 gid nudi cdy. Astaxanthin
la nhom hop chét trao d6i bac hai co vai tro lam sach cac
gbc tu do, chdng oxy hoa té bao [22]. Do vy, nAm men chi
tich liiy nhiéu astaxanthin khi quan thé té bao bt dau di vao
pha 6n dinh va pha suy tan, dé bao vé té bao tranh khoi tac
dong tir cac gde ty do, ting kha nang chéng chiu va duy tri
sur song cho té bao khi diéu kién méi trudng dan tré nén bat
loi. Trong cong bd ciia L.M.C. Matiz va cs (2015) [23] vé
su sinh truéng ciia chung ndm men X. dendrorhous hoang
dai va dot bién XR4 ciing cho thiy sy sinh téng hop cia
carotenoid bit dau tir pha can bang, sau d6 ting & cudi pha
can bang va vao pha suy vong sau khoang 87 gid nudi cdy.

3.3. Kha nang khdang oxy hoa cua astaxanthin thu
nhdn tir chiing B18 dot bién

Astaxanthin c¢6 kha nang khang 6xy hda manh la do co
cau trac phan tir dac biét, bao gdm 1 nhém hydroxyl -OH
va 1 nhom ketone =O trén vong B-ionone. Trong nghién
ctru nay, cao chiét thd astaxanthin sau khi tach chiét thu
nhan duoc tién hanh danh gia kha ning khang 6xy hoa bang
phuong phap ABTS. ABTS 1a gbc tu do twong ddi 6n dinh
v6i mau xanh dam khi hoa tan trong dung méi va mau sic
ctia ching duoc hdp thu manh & budc song 734 nm. Cac
chit hoa tan trong thir nghiém ABTS s& chuyén thanh mau
xanh nhat hon khi chit chéng 6xy hoa loai bo ABTS vé
dang 6n dinh bang cach cho hydro vao [17].

Bang 1. Gia tri IC,, cta vitamin E va cao chiét tho astaxanthin theo
phwong phap ABTS.

Gi tri IC,, (ng/ml)
Vitamin E 52,64+0,91
Cao chiét tho astaxanthin 8,531+1,01

Bang 1 cho thiy, kha ning bét gbc tu do ABTS cua cao
chiét tho astaxanthin thé hién kha manh mé véi gia tri IC,,
la 8,531+1,01 (ug/ml) trong khi d6 hoat tinh khang oxy
hoa ciia chat ddi chung 1a vitamin E, IC,, 1a 52,64+0,91
(ng/ml). Theo phuong phap ABTS thi g1a tr1 IC,, cua cao
thd astaxanthin thap hon 6,2 1an so véi mau Vltamln E d01
chimg. Cao chiét astaxanthin tho thu dugc tir ching ndm
men R. toruloides B18 dot bién ciing cho thay kha ning
khang 6xy hoa tt hon so v6i cac carotenoid khac [24]. Bang
phuong phap ABTS, S. Chintong va cs (2019) [25] nghién
ctru kha nang khang 6xy hoa cua dich chiét astaxanthin tir
Vo tom cho két qua kha quan véi gia tri IC | la 7,7+0,6 pg/
ml, gan trong dong nhu két qua ctia nghlen cuu nay (IC; 1
8,531=1,01 (ug/ml). Cac tac gia khac di cong bd rang, trong
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dung dich astaxanthin thoat ra ¢ trang thai can bang, phu
thudc vao dung moi, véi dang enol clia ketone dan dén hé
thdng polyene lién hop va ortho-dihydroxyl ¢ mot nguyén
tor hydro c6 kha ning hoat dong nhu mdt tac nhan pha vo
chudi phan tmg gbc tir do theo cach twong tw nhu nhom
hydroxyl ctia vitamin E dé giai thich kha ning khang 6xy
hoéa cao cua astaxanthin so vdi cac carotenoid khac [18].
V6i ning luc khang 6xy hoa vugt trdi cting véi cau triic dic
biét da gitip astaxanthin c6 thé ndm trong mang té bao, két
qué bt gbc tw do ABTS" 1a tién dé cho cac nghién ctru lién
quan dén viéc chdng lai cac tac nhan stress, 6xy hoa lipid,
protein trén mang té bao 1a nguyén nhan giy ra cic bénh
ldo hoa.

4. Két luan

Két qua nay di tao ra cac chung nAm men R. toruloides
d6t bién bang tic nhan benomyl c6 kha ning ting cuong sinh
astaxanthin va cac ching dot bién dugc sang loc thu nhan
duoc tich luy astaxanthin cao hon so v&i ching ndm men R.
toruloides ban dau. Trong 18 ching duoc lya chon, ching
B18 dot bién bang benomyl cho ham lugng astaxanthin cao
nhat (1138,51 ng/l). Thoi diém thu nhan astxanthin thich
hop nhét 12 96 gid nudi cdy, lic 200 vong/phut, 30£1°C, ty
1¢ gidng ban dau 14 5%. Cao chiét astaxanthin thé dugc tach
chiét tir ching B18 dot bién c6 kha nang dap tit gbc tu do
ABTS (IC,,=8,531 pg/ml) cao gap 6,2 lan so véi vitamin E.
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