BO GIAODUC VADPAO TAO  VIEN HAN LAM KHOA HQOC
VA CONG NGHE VIET NAM

HOQC VIEN KHOA HQC VA CONG NGHE

TRAN QUANG VINH

THU NHAN ASTAXANTHIN TU VI TAO HAEMATOCOCCUS
PLUVIALIS VA NAM MEN RHODOSPORIDIUM SP.,
THU NGHIEM MOT SO HOAT TiNH SINH HQOC

TOM TAT LUAN AN TIEN SI SINH HQC
Chuyén nganh: Cong nghé Sinh hoc
M4 s6: 9 42 02 01

Thanh phé Hé Chi Minh — 2022




Cong trinh dugc hoan thanh tai: Hoc vién Khoa hoc va
Cong nghé - Vién Han 1dam Khoa hoc va Céng nghé Viét
Nam.

Ngudi huong dan khoa hoc 1: PGS. TS. Ngo Pai Nghiép
Ngudi huéng dan khoa hoc 2: GS. TS. Hoang Nghia Son

Phan bin d: .. o
Phan bién 2: ..o
Phan bien 3: .o

Luan an s& duoc bao vé truéc Hoi dong danh gia luan &n
tién si cap Hoc vién, hop tai Hoc vién Khoa hoc va Cong
nghé - Vién Han lam Khoa hoc va Céng nghé Viét Nam
vao hoi ... gid ..., ngay ... thang ... nim 2023

C6 thé tim hiéu luan &n tai:
- Thu vién Hoc vién Khoa hoc va Céng nghé
- Thu vién Quéc gia Viét Nam




MO DAU

1. Tinh cép thiét caa luan an

Ngay nay, cac hop chat chdng oxy héa c6 ngudn gde ty nhién
dang 1a mdi quan tAm hang dau, astaxanthin dang dwoc nhiéu nha khoa
hoc trén thé giéi quan tdm nghién ciru va tmg dung, boi né dwoc phat
hién c6 hoat tinh chéng oxy hoa manh hon B-caroten, lycopen, lutein
hay vitamin E, astaxanthin c6 thé ngian ngira sy phat trién cua cac té
bao ung thu, lam gidm cholesterol mau, bdo v¢ da khdi tia cuc tim,
ngin ngira sy 130 hoa da, thoai hoa diém vang...

Hién nay, hau hét astaxanthin thuwong mai la cac san pham tong
hop héa hoc hozc la carotenoid. Tuy nhién, do nhu ciu sir dung cac
san pham ty nhién ting nhanh va gia thanh cao ctia cac san pham nhan
tao nén viéc tim kiém va khai thac nguon astaxanthin ty nhién dang
dugc dac biét quan tam.

Vi vdy, luan 4n nay nghién ctru nudi ciy, giy stress dé tich lity
astaxanthin cao trong té bao tao Haematococcus pluvialis, Ngoai ra,
ndm men Rhodosporidium toruloides 1a d6i twong mdi, do nhom
nghién ctru phan lap va dinh danh c6 kha ning sinh tong hop
astaxanthin tir tu nhién, trong diéu kién Viét Nam, duge dung dé
nghién ctru thu nhan va tch chiét astaxanthin dung dé thir nghiém mot
s6 hoat tinh sinh hoc nhim tmg dung cho nganh y duoc, my phdm va
thiy san.

2. Muc tiéu nghién cau caa luan an

Téi uu hoa duoc quy trinh nudi cy tao H. pluvialis va nAm men
Rhodosporidiumtoruloides sinh téng hop astaxanthin ¢6 ham lugng
cao.

Thu nhan, tach chiét astaxanthin tir tao H. pluvialis va nim men
Rhodosporidium toruloides; Panh gia dwgc mot sb hoat tinh sinh hoc



cua astaxanthin, nham dinh huéng tng dung cho nganh y duoc, my
pham, chan nudi va thay san.

3. Cac ndi dung nghién ciu chinh caa luan an

- Nghién ciu, t6i wu héa va nang cip quy trinh nudi ciy tao H.
pluvialis thu nhan astaxanthin; thi nghiém gay stress bang &nh sang
don sic va ham luong Nito nham thu nhan ham lugng astaxanthin cao.

- Nghién ctu, téi wu hoa quy trinh nudi cdy nim men
Rhodosporidium toruloides thu nhan ham lugng astaxanthin cao;
Nang cap quy trinh nudi cay ¢ quy mé 10 lit, nham tach chiét thu nhan
astaxanthin.

- Thu nhén, tach chiét astaxanthin tir sinh khéi tao H. Pluvialis
va ndm men Rhodosporidium toruloides.

- Thir nghiém danh gia mot s6 hoat tinh sinh hoc cua astaxanthin
thu nhan tir 02 d6i twong trén nhu: tinh khir, tinh oxy hoa, tinh khang
khuan va kha ning ting cuong sic té trén ca dia do Symphysodon sp.

CHUONG 1. TONG QUAN

1.1. Tinh hinh nghién c@u astaxanthin trén tao
Haematococcus pluvialis

1.1.1. Tinh hinh nghién czu trén thé gigi

Theo nghién clru ctia Esra Imamoglu va cdng su (2009), ban
d4u qua trinh ting sinh té bao H. pluvialis dugc thyuc hién trong moi
truong BG11 dén khi té bao dat mat do cao nhét thi duoc chuyén moi
trudng RM véi nhitng thay d6i vé thanh phan dinh dudng va cuong do
chiéu sang dé gay stress. Két qua thu duoc 13 trong méi truong RM
khong c6 sy hién dién ciia nito dudi cuong do chiéu sang 546 pumol
photon/m¥s thi ham luong astaxanthin tich lily cao nhat (30,07 mg/g)
vao ngay thir 13 (Ye va cs., ctv, 2012).



Trong khi d6, té bao H. pluvialis trong méi BBM (d6i ching)
bat dau tich lily astaxanthin vao ngay thir 9, va ham luong astaxanthin
t6i da 14 4,17 mg/g. Li va cs., (2011) da danh gia hiéu qua kinh té cua
viéc san xuit astaxanthin tir nudi trong Haematococcus & quy mé 16n
tai Trung Qudc voi mot md hinh nudi trong hai giai doan loai vi tao
nay.

1.1.2. Tinh hinh nghién ciu trong nwéc

Két qua nghién ctu cua Bang Diém Hong va cs., (2012) cho
thay, khi néng do nitrate trong méi truong nudi cdy ting 1én gap 4 lan
thi mat do6 té bao cuc dai ting 25%, dat 0,95x10° TB/ml. Bong thoi,
nubi cay H. pluvialis trong méi truong c6 nong do nitrate cao va két
hop véi viéc diéu chinh ché d6 chiéu sang, 1am méi méi trudng da
dugc chimg minh 13 phuong phéap hiéu qua dé dat mat do té bao cao.
Mat d6 té bao cuc dai cua H. pluvialis dat 3,2x108 TB/ml sau 22 ngay
nudi & mdi truong RM - 4X (ndng 6 NaNOs la 1.200 mg/l), két hop
chiéu anh sang tring va UV véi cuong do chiéu twong tng 1a 4,3 klux
va 1,4 klux, chu ky sang tbi 16:8 gio trong d6 10 gior chiéu anh sang
trang va 6 gio chiéu anh sang trang két hop UV 1a 6 gio.

Lé Thi Thom va cs., (2013) d& nghién ctru anh hudng ciia nong
do nitrate trong moi trudng nudi cay 1én sinh truong cia H. pluvialis
Flotow & cAp do binh tam giac 250 mL. CAc nong d¢ nitrate thi nghiém
lan Iuot 1a: 219 mg/L, 438 mg/L, 876 mg/L, 1314 mg/L, 1752 mg/L
va 2190 mg/L, trong d6 ndng do nitrate 876 mg/L (ndng do nitrate cao
gap 4 1an so v6i moi truong RM co ban), duoc xac dinh 1a thich hop
nhat cho sinh truéng cua loai vi tao nay. Tai nong d¢ nitrate thich hop
néu trén, mat do té bao, ham luong chlorophyll a va astaxanthin dat
cao nhét 14 1,74 x 10° TB/mL, 2.081 pg/L, 1.053 pg/L, twong ung.



Nghién ctu caa Trinh Thi Lan Chi (2010), vé thir nghiém bo
sung sac tb astaxanthin va canthaxanthin vao thtc an cho ca chép Nhat
(ca chép koi — cyprinus carpio) két qua cho thiy: V&i ham luong bo
sung > 25 mg/kg thure an, astaxanthin c6 tac dung tich cuc trong viéc
cai thién mau sic ¢ ca chép Nhat, trong d6 ham lwong hiéu qua nhat
278,22 + 5,84 mg/kg thirc an,

1.2. Tinh hinh nghién cw&u astaxanthin tir Rhodosporidium
toruloides

1.2.1. Tinh hinh nghién ci#u trén thé gidi

Yang va cs., (2011) sir dung ba sin - phé phu pham cong nghiép,
dung cho qua trinh Ién men chung Phaffia rhodozyma nham thu nhan
astaxanthin. Cac yéu té thich hop nhu sau: ham luong duong téng
trong ba sin 1a 40 g/l, KH,PO, 14 1,5 g/l, MgSO, 12 0,5 g/I. Cao ndm
men va (NH4)2S04 Vi ty 1é 3:2 (w:w) dugc cho 1a ngudn nito tot nhat
cho sy phét trién cia nim men Phaffia rhodozyma. Ham lwong
astaxanthin thu nhan duoc c6 thé 1én dén 2,98 mg/I.

Ferrao va Garg (2012) ciing tap trung vao khao sét 2 yéu té anh
hudng chinh 14 carbon va nito dén sy thu nhan B-carotene ¢ chung
Rhodotorula graminis. Nghién cir cho thay manitol (déng vai tro 1a
nguon cung cap carbon) c6 tac dong tich cuc dén su tich liy sinh khdi
va ham lugng B-carotene, véi ham luong manitol dao dong tir 10 — 20
g/l va ngudn nito duoc chon la cao ndm men véi ham luong dao dong
trong khoang 9,5 — 10 g/l, két qua trong lugng sinh khéi kho toi da dat
duoc 12 3,8 - 4,3 g/l va ham luong B-carotene ti da 1a 190 - 220 mg/l.

Anfeng Xiao va cs., (2015) nghién ciu vé mdi lién quan giira
chat chuyén hoa noi bao va tich luy astaxanthin trong qua trinh 1én
men 4 ching dot bién Phaffia rhodozyma. Két qua cho thay, su tich
luy enthanol, protein ndi bao, va cac acid béo tac dong canh tranh trén
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sy téng hop astaxanthin. Trong d6, chung P. rhodozyma JMU-
VDL668 va JMU-7B12 dat san lugng thap (1.7 va 1.2 mg/L) hon so
véi 2 chung IMU-MVP14 va JIMU-17W (20.4 va 3.9 mg/L)).

Carla Dias va cs., 2016 da nghién ctru anh huéng cua pH moi
truong nudi cy (3,5-6,0) trén carotenoid va lipid (nhu axit béo) san
xuét boi cac men Rhodosporidium toruloides NCYC 921, két qua cho
thiy ndng do sinh khdi ndm men va lipid 1a cuc dai & pH 4,0 (5,90 g/L
va 21,85% w/w, tuong tng), trong khi ham lugng carotenoid tdi da
(63,37 mg/g) thu dugc ¢ pH 5,0. Cac két qua bao céo co thé dong gop
cho qué trinh t6i wu hoa 1én men vé Rhodosporidium toruloides.

1.2.2. Tinh hinh nghién ciru trong nwéc

V6 Thi Hong Triéu (2015) da tién hanh khao sat cac ngudn
cacbon khac nhau s dung dé nudi ciy chung Rhodosporodium
toruloides bao gom ri duong, glucose, saccharose va gylcerol nham
thu nhan duoc ham luong carotenoid cao nhat. Két qua cho thay khi
nubi chung Rhodosporodium toruloides véi ri duong la nguén cacbon
thu dugc ham luong carotenoid cao nhat (2,5 ml/L dich nudi cay).

CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nghién ciru méi trwdomg va diéu kién nudi cdy thu nhan
astaxanthin trén tao H. pluvialis

- Chung tao H. pluvialis ¢6 kha nang sinh téng hop astaxanthin
duogc cung cap bai Vién Nghién cau Nudi tréng Thuy san 1.

Chon loc moéi truong, thiét lap didu kién nhan sinh khéi H.
pluvialis

Khao st anh hudng cia dnh sang dén vong doi ting truong cua
H. pluvialis.

Bang 2.1. Thanh phan dinh dudng cua méi truong C, RM, F/2 va B
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Thanh phan mai

Moi truwong (mg/l)

trueong C RM F/2 B
NaNOs - 300 75 250
NaH2PO4.H20 - - 5 -
Na28i03.9H20 - - 30 -
Na.EDTA 2,71 - 4,36 -
CoCl».6H.0 0,012 - 0,01 -
CuS04.5H,0 - 0,08 0,01 0,06
FeCls;.6H.0 5,888 17 3,15 -
MnCl2.4H.0 0,108 - 0,18 -
Na;M004.2H,0 0,0075 - 0,006 -
ZnS04.7H0 0,066 0,1 0,022 0,2
HCI Thiamin 0,01 - 0,1 -
Biotin 0,0001 - 0,0005 -
B 0,0001 - 0,0005 -
K2HPO4 - 80 - 75
KH2PO,4 - 20 - 175
CaCl; - - - 25
NaCl - 20 - 25
MgS0O,.7H.0 40 10 - 75
FeCls - - - 0,3
MnSQ4.4H,0 - - - 0,3
H3BOs - 0,3 - 0,2
Ca(NOs), 150 - - -
KNOs 100 - - -
B 50 - - -
Naglycerolphosphate
CaCl,. 2 H,0 - 58,5 - -



Thanh phan mai Mbi truong (mg/l)

truwong C RM F/2 B
EDTA - 75 - -
MnSO.. H,0 - 1,5 - -
(NH4)sM07024. 4 H,0O - 0,3 - -
Co(NQOs). 6 H.0O - 0,26 - -
Trisaminomethiane 500 - - -

2.2. Nghién ciru gay stress bang anh siang don sic va ham
lwong Nito nham thu nhan astaxanthin

Khao sét anh hudong cua ché do anh sang dén hiéu qua tich iy
astaxanthin cuaa H. pluvialis.

Khao sat anh huong cac ngudn nito va ndng do nito thich hop
cho su sinh truong cua tao H. pluvialis

2.3. Nghién ciru cac diéu ki¢n méi trudng nudi cay thu nhan
astaxanthin trén nAm men Rhodosporidium toruloides

Chang nim men Rhodosporidium toruloides c6 kha ning sinh
tong hop astaxanthin dugc gidi trinh ty gen rDNA-ITS véi mét cip
moi ITS1-1TS4-5.8S rDNA tai Nam Khoa BioTek.

24. T6i wu héa quy trinh nudi cdy nim men
Rhodosporidium toruloides thu nhan astaxanthin

Téi wu hoa quy trinh bang phuwong phéap dap ung bé mat Box —
Behnken va ding phan mén Design Expert nham thu nhan carotenoid
chtra astaxanthin cao.

2.5. Ning cip quy trinh nudi ciy, tach chiét va thu nhén
astaxanthin tir sinh khéi tdo H. Pluvialis va nim men
Rhodosporidium toruloides

Nang cap & quy mo 20 lit trén tao H. Pluvialis va quy md 10 lit
trén nam men Rhodosporidium toruloides.
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Tién hanh tach chiét bang tac nhan co hoc, dung méi, acid HCI
va enzyme nham thu astaxanthin cao nhat.

2.6. Thir nghiém danh gia mdt s6 hoat tinh sinh hoc ciia
astaxanthin thu nhin tr tio H. Pluvialis vd nim men
Rhodosporidium toruloides

Danh gia tinh khir, tinh oxy hoa, tinh khang khuan va kha ning
tang cudng Sac to trén ca dia do Symphysodon sp.

CHUONG 3. KET QUA VA THAO LUAN
3.1. Thu nhan astaxanthin trén tao H. pluvialis

Vong doi cua vi tao H. pluvialis trai qua 4 giai doan véi hinh
thai, kich thudc va ham lugng sic té khac nhau. Trong nghién ciu nay,
chung t6i da quan sat dugc 4 giai doan sinh trudng co ban cia tao: giai
doan té bao (TB) sinh dudng, giai doan tao bao nang, giai doan TB nang
hoan chinh va giai doan nay mam.

Mbi truong RM tao dat mat do t& bao cuc dai, ham luong
astaxanthin, trong luong kho la cao nhat voi cac gia tri twong ung
5,13x10° TB/ml, 487 pg/l, 2,32 g/l. Tao phét trién kém nhét 1a méi truong
F2.

Trong 14 ngay nudi ciy dau mat do té bao (MDTB) tang dan
va dat cuc dai vao ngay nudi thir 14, sau d6 giam dan. Nguoc lai, trong
lwong kho cua tao lai c6 xu hudng ting dan theo thoi gian nudi. Didu
nay duoc giai thich 1a khi MDTB tao vao pha 6n dinh (ngay nudi thi
14), té bao tao giam phan chia va tao chuyén tir giai doan té bao sinh
dudng sang giai doan tao bao nang nén kich thudc té bao giai doan
nay bat dau tang 1én do vay ma trong luong kho cia tao ciing ting dan.
Sau thoi gian nui ciy sau 18 ngay, day 1a lic moi truong tré nén thiéu



dinh dudng thich hop cho qué trinh tich lity astaxanthin trong té bao
tao.

Tao H. pluvialis sinh truong va phét trién manh nhat o énh
séng tring (MDTB cuyc dai 14 5,53x10° TB/ml, ham lugng astaxanthin
469,33 pg/l va trong luong khd 2,35 g/l va thap nhat 1a anh sang do
(MDTB cuc dai la 2,6x10° TB/ml, ham lugng astaxanthin 66,67 pg/l
va trong luong kho 0,62 g/l).

Hinh 3. 1: Sy thay d6i mau séc ciia tao Haematococcus pluvialis
(quy mo nuéi 10 lit)
3.2. Stress bing cwong dd anh sang dén hiéu qua tich liy

astaxanthin cia H. pluvialis

Khi c6 str dung tc nhan gay sdc 1a cuong do anh sang cang
cao & pha II thi ham luong astaxanthin cang ting dot bién va co su
khéc biét c6 y nghia thong ké giira cong thirc dbi chang va thi nghiém.
Sau bén ngay gay stress, & nghiém thirc cuong do chiéu sang 120
umol/m?/s thi ham lugng astaxanthin cao nhét véi gid tri 1a 4618,67
ug/l, & nghiém thirc d6i ching véi cuong do chiéu sang 90 umol/m¥s
thi ham lugng astaxanthin thu dugc la 1073,6 pg/l. Tuy nhién, nghiém
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thirc ¢6 cuong do chiéu sang la 180 pmol/m?/s thi ham luong
astaxanthin lai giam nhanh do da phan tao bi lang day va chét dan.
Nhu vay, v6i cuong do chiéu sang 120 pmol/m?/s, nhiét d6 la 35°C la
diéu kién phu hop cho sy tich lily astaxanthin. Vay khi gay stress tao
& cuong do chiéu sang 120 pmol/m?/s trong thoi gian 4 ngay (pha I1)
thi ham luong astaxanthin cao nhit tuong wng 4.618,67 pg/l va trong

luong kho thu duoc 1a cao nhat 1a 4,44 g/l (nhiét do 1a 35°C).
Bang 3. 1: Ham luong astaxanthin cua H. pluvialis khi gy sdc bang
cuong do chieu sdng khac nhau

Nghiém thuc
Ngay bC 120 180
(umol/m?/s) (umol/m?/s) (umol/m?/s)
14 324,8 £ 0,002 324,8 £ 0,002 324,8 £ 0,002
1 558,93 + 26,06° 724,27 + 16,03 752,53 + 33,572
2 628,27 +16,11° 9424+ 31,96° 360 + 54,19°
3 968,53 +54,19° 1891,2 + 3,22 96 + 135,1°
4 1073,6 £ 66,7°  4618,67 +12,1* 0,00 +0,00°

S liéu trinh bay trong bang la gia tri trung binh + dg léch chuan cia timg nghiém thizc, s ligu trén
cling hang c6 cac chiF cai khac nhau thé hién sai khdc cé ¥ nghia théng ké (P < 0,05).

3.3. Stress bang ham lweng nito trong qua trinh nudi ciy tao
H. pluvialis va thu nhan astaxanthin

Trong sudt qua trinh tao H. Pluvialis tang truong lam tiéu tén

mot luong 16n nito, cu thé & ca bon 16 thi nghiém déu cho két qua
trong dong nhau, ham lugng nito trong ngay nudi cdy dau tién & 16
thr 2 va thr 312 112,14 mg/L va 112,42 mg/L con ¢ 16 1 va 16 4, ham
luong nito 1a 111,07 mg/L. Sau khi chiing t6i chuyén sang nudi tao H.
Pluvialis trong pha 2, c4c gia tri ndy giam dan cho dén khi té bao tio
H. Pluvialis chuyén tir trang thai bao nang sang bao nang hoan chinh,

tuc tich iy mét lugng I6n astaxanthin, lac ndy ham luong nito ¢ 16
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thar 2 giam xudng con 63,38 mg/L, 16 1 va 16 3 1a 63,05 mg/L, riéng 16
thtr 4 ham lugng nito giam con 60,23 mg/L.

Duya vao két qua phan tich cho thay, ham luong astaxanthin sau
khi ly trich dao dong tir 5.144 pg/L — 7.535,8 pg/L twong ung véi 2,34

— 2,61 %/SKK.
Biang 3. 2: Ham lugng astaxanthin sau khi ly trich

Thong sd 161 16 2 163 16 4

Sinh khdi kho (g/L) 0,25 0,3 0,22 0,3

Ham lugng astaxantin (pg/L) 6.530,5 7.520 5.144 7.535,8

Astanxanthin trong sinh kh6i kho

(%) 2,61 2,51 2,34 2,51

3.4. Thir nghiém hoat tinh khir va oxy hoa va kha nang tang
cuwdng sic to do trén ca dia cia astaxanthin tir vi tao H.
pluvialis

Dich chiét astaxanthin thu duoc tir tao H. Pluvialis c6 hoat tinh
khang oxy hoa va cé kha nang khang oxy hoa cao hon chirng duong
la BHA, két qua c6 kha nang khir manh hon BHA 1,17 1an va kha ning
bit gbc ABTS* manh gip 1,53 lan so véi mau BHA.

Két qua nghién ctru ting mau sic trén ca dia vai lidu luong 75
mg/kg thic an cua astaxanthin thu nhan tor tao Haematococcus
pluvialis, cho két qua tang cuong sac td do trén ca dia.

3.5. Thu nhan astaxanthin trén nim men Rhodosporidium
toruloides

3.5.1. Xdc dinh mét sé thanh phin trong ri dwong truéc va
sau khi xi¢ Iy can cho qud trinh nuéi cdy ndm men Rhodosporidium

toruloides dé thu nhén astaxanthin
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Két qua cho thay thanh phan khoang b sung vao méi truong ri
dudng nhu MgS04.7H20 3 g/1, urea 0,5 g/, KH2PO4 1 g/1, ty 1¢ gidng
S0 v6i moi trudng nudi cay 1a 10% (mat do té bao tir 8 dén 10x10° té
bao/ml), ham luong dudng tong trong ri duong 1a 25 g/l. Thoi diém
thu nhan astaxanthin tir Rhodosporodium toruloides la 82 gio.

3.5.2. Két qud xay dung dwong cong ting trwéng cia ching
Rhodosporidium sp. trén méi trwong ri dwong da khdo sat cac yéu
té thich hep
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Dua Va0 céc gié tri ODgionm tir 0,1; 0,2; 0,3; 0,4; 0,5 va s6 luogng
té bao nam men tuong GNg VGi CAC gid tri ODeionm dé tinh mat do té
bao trong 1 ml moi truong log (N/ml).

Két qua nghién ciru da xay dung duoc dudng twong quan tuyén
tinh giita mat do té bao va ODs1onm, trén co sd d6 xay dung dudng cong
tang tredng cua chung Rhodosporidium toruloides ¢ trong moi truong
ri dwong da khao sat. Chiung nam men Rhodosporidium toruloides trén
mdi truong ri duong cho thay khung thoi gian cua cac giai doan sinh
truong khac nhau nhu sau: Pha tiém tang trong khoang 6 gio dau, pha
tang truong ham mii vao khoang gio thir 8 dén gio thir 30, pha 6n dinh
tir gid thir 32 dén gio thir 80, pha suy tan tir gior thir 82 tré vé sau.

3.5.3. Téi wu héa Thanh phan méi trwong bang phan mém
Design Expert

Thanh phan méi truong téi wu dwgc du doan dé thu nhan
astaxanthin cao nhat & ching nim men Rhodosporidium toruloides
dugc thé hién ¢ bang 3.6. Ching toi tién hanh nudi chung nim men
trén modi trudng du doan va thu duoc két qua & bang sau.

Bang 3.3: Két qua thyc nghiém va du doan ham luong

astaxanthin trong méi trudng téi uu

Ham Ham
lwong | Urea MgSOa |\ h,p0, lwong
\ 7H,0O pH .
duong (o) @) (a/m carotenoi
tong (g/l) d (ng/g)
Dl:I 26,04 1,04 3,0 2,0 5,96 | 183,162
doan
Th}'{c 26,04 1,04 3,0 2,0 596 | 186,48
nghiém

Két qua chiing t6i thu nhan duoc sau khi tdi wu hoa thanh phan
mbi truong 1 khi nudi chang nim men Rhodosporidium toruloides
trong méi trudng ri duong véi ham lugng dudng tong 1a 26,04 g/l, ham
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lugng urea 1,04 g/l, MgSO..7H,0 3 g/l, KH2PO, 2g/1, pH 5,96 va ty
1& gibng 10%, thoi gian 82 gid nudi cay (v/v) thu dugc ham lugng
carotenoid cao nhat la 186,48 pg/g.
3.6. Nang cip va khao sat diéu kién nubi cdy thu nhin
astaxanthin ¢ h¢ théng Ién men 10 lit.

Trong lugng sinh khéi kho va ham luong astaxanthin trong hé
théng nudi cdy 10 lit véi ti 1& gibng 10% cua Rhodosporodium
toruloides trén moéi truong ri duong téi wu.

Qua trinh khao sat cac yéu t6 thich hop cho nudi cdy nAm men
Rhodosporodium toruloides (thé tich 100 ml) dé thu nhan astaxanthin
hiéu qua nhat véi ham lugng dudng tong 1a 25 g/l, urea cong nghiép
0,5 g/l, MgS0..7H,0 cong nghiép 3 g/l, KH2PO4 0 g/, ty 1€ giéng 10%
so véi thé tich dich mudi ciy dwoc nudi trong 80 gio thu ham luong
astaxanthin 12 1.186,88 pg/l va trong lugng sinh khi kho 6,3312 g/l.

Bang 3. 4: Ham luong astaxanthin thu duoc trong thé tich nudi cay
100 ml

Ham lwgng astaxanthin

Trong lwgng sinh khéi | (H9/g sinh khéi kho) | (ug/! dich nudi cay)
khé thu dwoc (g/l)

6.3312 + 0.0507 187.666 + 3.695 1186.88 13.638

Dua vao két qua trén ta thay khi nudi cdy chung nam men
Rhodosporodium toruloides trén méi truong ri duong nang cap trong
hé thong 10 lit, trong lugng sinh khdi kho thu dugc 1a 6,3682 (g/l),
ham luong astaxanthin tinh trén thé tich dich nudi ciy twong ung la
1932,21(pg/l).

3.7. Tach chiét astaxanthin bing acid HCI/DMSO/enzyme
cellulase
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Ham luong astaxanthin thu nhan bai cac phuong phap tach chiét
1a khac nhau. Trong d6, tach chiéc baing DMSO cho lugng astaxanthin
cao nhat (287,159 ug/g), tiép dén 1a HCI cho luong astaxanthin thap
hon (133,428 pg/g). Tach chiét bang enzyme cellulase thip nhat
(82,319 pg/g).

Téch chiét bang DMSO cho ham luong astaxanthin cao nhat vi
DMSO c¢6 kha ning lién két ky nuéc voi lép phospholipid ciia mang
té bao, su gan két nay 1am gidn nd mang, tham chi c6 thé dan dén
truong phong té bao, hon nira DMSO con phé v& twong tac lipit va
protein 1am anh hudng chirc ning cua mang té bao. Mot sé dung mdi
hoa tan trong nudc nhur acetone, ethanol va methanol c6 thé thAm nhap
vao lép nuéc bén ngoai mot cach dé dang va cd thé trich xuat
astaxanthin ra khoi nam men hong hiéu qua, trong d6 acetone la dung
mdi chiét rit astaxanthin hiéu qua phu hop véi nghién ctu caa Hui va
cs. (Hui Ni, 2008).

3.8. Thir nghiém hoat tinh khir va oxy hoa va kha nang tang
cwdng sic to d6 trén ca dia cia astaxanthin tir nAm men
Rhodosporodium toruloides.

Tir dich chiét astaxanthin bang DMSO, danh gia hoat tinh khang
oxy hda, khang khuan (ham lwong astaxanthin xac dinh bang
HPLC/MS 14 5,09 pug/mg). Két qua hoat tinh khang oxi héa duoc thé
hién qua ning luc khir bit gc tw do ABTS+ va DPPH. Kha ning bit
géc tu do DPPH, trong d6 IC50 vitamin C va BHA cao hon so véi dich
chiét astaxanthin lan luot 12 2,62 lan 1,93 lan. Bit géc tu do ABTS+
cua dich chiét astaxanthin c6 gia tri IC50 1a 14,83 pg/ml tvong dwong
vitamin C va BHA lan luot 1a 14,33 pg/ml va 14,43 pg/ml, ning luc
khir cua dich chiét astaxanthin 25 pg/ml cao gap 1,28 lan so véi dbi
chang vitamin C gép 1,16 l1an so véi BHA. Nhu vy astaxanthin &
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chat ¢ hoat tinh khang oxi héa cao va cao hon so véi chat chuan la
vitamin C va BHA.

Astaxanthin c6 kha ning khang khuan cao: Pat duong kinh
(mm) khang khuan khoang 16 dén 18 mm (tuy theo phuong phap tach
chiét) tai ndng d6 astaxanthin 100 pg/ml di véi cac ching Bacillus
subtilis, E.coli, Salmonella typhi, Pseudogonas aeroginasa va
Staphylococcus aureus. Khang sinh chloramphenicol 1am di ching
duong c6 duong kinh (mm) khang khuan cao nhat tir 20 mm dén 35
mm tay theo chung.

Dich chiét astaxanthin thu nhan t ndm men hong
Rhodosporidium sp. c¢6 kha ning ¢ ché 1én duong cong ting truong
cua vi khuan: Bacillus subtilis, E. coli, Pseudomonas aeroginosa,
Salmonella typhi, Staphylococcus aureus ngay tir nong d6 dau tién
12,5 pg. Nhu vay ndng do tc ché t6i thiéu cua astaxanthin 1én nam
chang vi khuan ma chiing ti nghién ciru (MIC) dat dwoc 1a 12,5 pg/ml.

Két qua nghién ctru cho thiy kha ning ting cudng mau sic sic
t6 do trén ca dia cua astaxanthin thu nhan tir nam men Rhodosporidium
toruloides véi lidu luong 90 mg/kg thirc an.

3.9. So sanh két qua trén tao H. pluvialis vd& ndm men

Rhodosporidium toruloides

Két qua so sanh dbi chiéu két qua vé astaxanthin thu nhan tir
Tao Haematococcus pluvialis va ndm men Rhodosporidium toruloides,
cling nhu thir nghiém mét sé hoat tinh sinh hoc dugc thé hién ¢ bang
3.3.3.

Bang 3.3: D4i chiéu két qua vé thu nhan va hoat tinh sinh hoc cua
astaxanthin chiét sut tir tao Haematococcus pluvialis va nam men
Rhodosporidium toruloides
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Noi dung

Vi tao
Haematococcus
pluvialis

N4Am men
Rhodosporidium
toruloides

Nuébi
ciy
thu
nhan
astaxanthin

Vong doi cua tao
Haematococcus

pluvialis: Tur 12 dén
14 ngay nudi tiép
theo, tao dang té bao
hinh khdi ciu, mau
xanh, mait hai roi,
khéng c6 kha nang
chuyén dong. Tu 14
dén 20 ngay nudi tiép
theo, tao chuyén sang
giai doan tao bao
nang, noi chat bén
trong té bao cd mau
nau do tao bét dau tich
Ity astaxanthin.

Mai truong RM tao dat
méat do té bao cuc dai,
ham luong
astaxanthin, trong
luong kho 1a cao nhat
VGi Cac gia tri tuong
ung 5,13x10° TB/ml,
487 ng/l, 2,32 gll.

Vong doi cua nam men
Rhodosporidium
toruloides:  trén  moOi
truong ri duong chia lam 4
pha, pha tiém tang trong
khoang 6 gio dau, pha ting
truong ham mi vao
khoang gio thir 8 dén gio
thir 30, pha 6n dinh tir gio
thir 32 dén gio thir 80, pha
suy tan tir gio thir 82 tro vé
sau.

Thanh phan khoang bd
sung vao moi truong ri
duong nhu MgS0..7H,0
30/l, urea 0,5 g/l, KH,PO4
1 g/l, ty 1& gidng so voi
mdi truong nubi cay la
10% (mat do té bao tir 8
dén 10x10° t& bao/ml),
ham luong dudng téng
trong ri duong la 25 g/l.
Thoi  diém  thu
astaxanthin tur

nhan
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Tao H. pluvialis sinh
truong va phét trién
manh nhat ¢ nh sang
tring (mat do té bao
cuc dai la 5,53x10°
TB/ml,
astaxanthin

ham luong
469,33
pg/l va trong lugng
kho 2,35 g/l va thap
nhat 1a 4nh sang do
(mat do té bao cuc dai
la 2,6x10° TB/ml,
ham luong
astaxanthin 66,67 ug/1
va trong lugng khé
0,62 g/l).

Rhodosporodium
toruloides la 82 gio.

Toi thu nhan
carotenoid tir chung nam
men Rhodosporidium
toruloides, thanh phan moi

uu dé

truong t6i uu héa ri dudng
thu nhan carotenoid gém
ham luong duong tong la
26,04 g/1, ham lugng urea
1,04 g/l, MgS04.7H,O 3
g/l, KHoPO, 2 g/l, pH 5,96
va ty lé gidng 10% (V/V),
thoi gian nudi cdy l1a 80
gio, thu dwgc ham lwgng
carotenoid cao nhat la
186,48 ug/g.

Tach chiét

Tach  chiét bang
DMSO c6 ham lugng
astaxanthin la cao hon
mau duoc chiét bang
thay tinh

Téch chiét bing DMSO c6
ham lugng astaxanthin la
cao nhat (287,159 ug/g),
tiép dén la bang HCI
(133,428 pg/g) va thap
nhat 1a thu nhan bing
ezyme 82,319 + 4,4823
pe/g.

Thir nghiém
hoat tinh
sinh hoc

Dich astaxanthin tach
chiét tr tao H.
pluvialis cd hoat tinh

Dich chiét astaxanthin tur
nam men

Rhodosporodium
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khang oxi hoda qua
niang luc khir goc

ABTS* manh gip
1,53 lan so v&i mau
BHA va mau

astaxanthin thu duoc
c6 kha nang khu
manh hon BHA 1,17
lan.

Két qua nghién cau
ting mau sic trén céa
dia véi liéu lugng 75
mg/kg thuc an, cho
két qua tang cudng

sac to do trén ca dia.

toruloides c6 hoat tinh
khang oxi héa manh gap
2,62 lan va DPPH 1a 1,93
lan; nang luc khir caa dich
chiét astaxanthin 25 pg/ml
cao gap 1,28 1an so voi dbi
chang vitamin C gap 1,16
lan so véi BHA.

Dich chiét Gc ché lén

dudng cong ting truong

cia vi khuan: Bacillus
subtilis, E. coli,
Pseudomonas aeroginosa,
Salmonella typhi,
Staphylococcus  aureus

ngay tir nong do dau tién
12,5 pg.

Két qua véi liéu luong 90
mg/kg thire an, cho két qua
tang cuong sic té do trén

ca dia.
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CHUONG IV.KET LUAN VA PE NGHI

Péi véi vi tao Haematococcus pluvialis

- Méi truong RM tao dat mat d6 té bao cyc dai, ham luong
astaxanthin, trong luong kho la cao nhéat véi cac gia tri tuong tng
5,13x10° TB/ml, 487 ug/l, 2,32 g/l. Tao phét trién kém nhét 1a méi truong




- Tao H. pluvialis sinh truéng va phat trién manh nhat & anh
sang trang (mat do té bao cuc dai 1a 5,53x10° TB/ml, ham lugng
astaxanthin 469,33 g/l va trong lugng khd 2,35 g/l va thap nhét 1a anh
sang do (mat do té& bao cuc dai 1a 2,6x10° TB/ml, ham luwong
astaxanthin 66,67 pg/l va trong lugng khd 0,62 g/l).

- Khi stress tao & cudng do chiéu sang 120 pmol/m?/s trong thoi
gian 4 ngay (pha 2) thi ham luong astaxanthin tuong trng 4.618,67 pg/l
va trong lugng kho thu duoc 1a cao nhat 1a 4,44 g/l (nhiét do 1a 35°C);
Con khi gay stress thém bang thoi gian chiéu sang 1én 24 gio thi ham
lugng astaxanthin la 3.076,8 pg/l va trong luong khé thu dugc la cao
nhét 1a 3,72 g/l (nhiét d6 cao 33°C).

- Pi xay dung duoc quy trinh nudi sinh khéi tao H. Pluvialis ¢
quy mé 20 lit theo quy trinh nudi tao 2 pha: pha I sir dung méi treong
long RM, mat do tao ban dau 10° TB/ml, anh sang dén led mau trang
VGi cudng do chiéu sang 90 pmol/m?/s, thoi gian chiéu sang 12 gio,
suc khi lién tuc, cung cap khi CO. v6i ham lwong 18ppm cho tao quang
hop; pha 2 cudng d6 chiéu sang 120 umol/m¥s, thai gian chiéu sang
12 gio. Ham lugng astaxanthin sau ly trich dat tir 5.144 — 7.535,8ug/L
chiém tir 2,34 - 2,61%/SKK.

- Dich chiét astaxanthin thu duoc tir tao H. Pluvialis c6 hoat
tinh khang oxy hoa va c6 kha nang khang oxy hoa cao hon chung
duong l1a BHA, két qua c6 kha nang khtr manh hon BHA 1,17 14n va
kha niang bit gbc ABTS* manh géap 1,53 14n so v6i mau BHA. Ngoai
ra, dich chiét astaxanthin tir tao H. Pluvialis véi liéu luong 75 mg/kg
thirc an lam ting cudng sac t6 do trén ca dia.

Poi voi Nam men Rhodosporodium toruloides

- Thanh phan khodng bd sung vao moéi truong ri duong nhu
MgS04.7H20 3 g/l, urea 0,5 g/l, KH2PO4 1 g/l, ty 18 giéng so Vi
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moi trudng nudi cy 12 10% (mat do té bao tir 8 dén 10x106 té bao/ml),
ham luong dudng tong trong ri duong 1a 25 g/l. Thoi diém thu nhan
astaxanthin tir Rhodosporodium toruloides la 82 gio.

- Nudi cdy chang nam men Rhodosporodium toruloides trén
mbi truong ri duong trong hé théng 10 lit trong lugng sinh khdi kho
thu duoc 14 6,3682 (g/1), ham lugng astaxanthin tinh trén thé tich dich
nudi cay tuong tng 1a 1.243,13 (ug/l).

- Pi t6i wu hoa thanh phan méi trudng dé thu nhan astaxanthi
tir chung nAm men Rhodosporidium toruloides, thanh phan méi truong
t6i wu hoa ri duong thu nhan astaxanthin gém ham luong duong téng
14 26,04 g/1, ham luong urea 1,04 g/l, MgSO4.7H20 3 g/l, KH2PO4 2
g/l, pH 5,96 va ty 1& gidng 10% (v/v), thoi gian nudi cy la 80 gid, thu
duoc ham luong astaxanthin cao nhat 1a 186,48 pg/g. So séanh két qua
thuc nghiém voi két qua du doan khi nudi trong mdi trudng tdi uu,
ham luong carotenoid & méi trudng téi wu trong thuc nghiém 12 186,48
Mg/g, cao hon so véi ham lugng carotenoid du doan 3,318 pg/g.

- Tach chiét astaxanthin bang dung mdi DMSO, HCI 0,4N va
enzyme cellulase dé thu nhan astaxanthitn tr ndm men
Rhodosporidium toruloides két qua DMSO la cao nhat (287,159 ug/g),
tiép dén la bang HCI 0,4N (133,428 ug/g) va thap nhét l1a thu nhan
bang ezyme 82,319 + 4,4823 ug/g.

- Tu dich chiét astaxanthin bang DMSO, danh gia hoat tinh
khéng oxy hda, khang khuin (ham lugng astaxanthin xac dinh bang
HPLC/MS 1a 5,09 pg/mg). Két qua hoat tinh khang oxi hda qua ning
lyc khir bt goc tu do ABTS+ va DPPH. Kha ning bat goc tw do DPPH,
trong d6 IC50 vitamin C va BHA cao hon so véi dich chiét astaxanthin
lan Tuot 12 2,62 1an 1,93 lan. Bit goc tw do ABTS+ cua dich chiét
astaxanthin c6 gia tri IC50 1a 14,83 pg/ml tuong dwong vitamin C va
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BHA lan luot 1a 14,33 pug/ml va 14,43 pg/ml, nang luc khir cua dich
chiét astaxanthin 25 pg/ml cao gap 1,28 lan so voi ddi chiing vitamin
C gap 1,16 lan so voi BHA. Nhu vay astaxanthin 1a chat c6 hoat tinh
khang oxi hoa cao va cao hon so vdi chat chuan 1a vitamin C va BHA.

- Astaxanthin c¢6 kha ning khang khuan cao: Dat duong kinh
(mm) khang khuan tai ndng d¢ astaxanthin 100 pg/ml lan luot: Chiing
Bacillus subtilis, E.coli, Salmonella typhi, Pseudogonas aeroginasa
va Staphylococcus aureus khoang 16 dén 18 mm (tiy theo phuwong
phép tach chiét). Khang sinh chloramphenicol lam ddi chimg duong
c¢6 duong kinh (mm) khéng khuén cao nhét tir 20 mm dén 35 mm tly
theo chung.

- Dich chiét astaxanthin thu nhan tr nim men hdng
Rhodosporidium sp. ¢6 kha ning wc ché 1én dudng cong ting trudng
cua vi khuan: Bacillus subtilis, E. coli, Pseudomonas aeroginosa,
Salmonella typhi, Staphylococcus aureus ngay tir nong d6 dau tién
12,5 pug. Nhu vay, ndng do trc ché tdi thiéu cua astaxanthin 1én nim
chuang vi khuan ma chidng ti nghién ctru (MIC) dat dwoc 12 12,5 pg/ml.

- Astaxanthin duoc chiét xut tir sinh khéi nAm men c6 téc dung
cai thién mau sic trén ca dia do Symphysodon sp. & liéu 90 mg/kg thac

an sau khi cho c4 an trong ba thang.

4.2. Kién nghi

- Can nghién ciu thém hoat tinh khang ung thu trén cac dong
té bao cua astaxanthin. Nghién ciru tao nano-astaxanthin dé tang tinh
tan trong nudc cua astaxanthin ung dung trong dugc pham va trong
nudi trong thuy san.
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NHUNG PONG GOP MG1 CUA LUAN AN

- Nghién ctru sdu vao quy trinh va co ché sinh téng hop
astaxanthin trong té bao vi tao Haematococcus pluvialis va ap dung
cong nghé anh sang don sic (LEDs) va anh huong caa nito dén su sinh
truong va tich 1y astaxanthin & vi tao Haematococcus pluvialis trén
quy trinh phong thi nghiém va nang cap Quy mé pilot 20 lit.

- Tir chung nAm men Rhodosoridium toruloides mai phan lap
va dinh danh tai Viét Nam, nghién ciru sau viéc tan dung phu phé pham
ri duong 1am mai trudng nudi cay va tdi wu héa quy trinh nudi cay
nham sinh t6ng astaxanthin c6 ham lugng cao tir ty nhién va nang cap
quy trinh nuéi cdy & quy mé 10 Lit nhim nang cao sinh khéi va tach
chiét thu nhan astaxanthin (mg dung thyc tién.

- Nghién ciru 0 sénh astaxanthin thu tir tw nhién (tir tio va nim
men Rhodosporidium turoloides) so véi astaxanthin tong hop héa hoc
vé hoat tinh sinh hoc: tinh khang oxy hoa DPPH, tinh oxy héa vai kha
ning bat goc ty do ABTS* va ning luc khir; tinh khang khudn dinh
hudng phuc vu nganh Duoc, My pham; ciing nhu dénh gia ting cudong
mau sic trén ca canh dinh hudng phuc vu nudi trong thity san noi

chung va nghé nudi ca canh noi riéng.
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