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Tom tat

Tao Haematococcus pluvialis 1a ngudn astaxanthin tw nhién phong phd nhét hién nay. Su
thay ddi vé yéu t6 dinh dudng va méi trudng Kich thich tao tao astaxanthin. Hién nay, da
c6 rat nhiéu nghién ciru duoc thuc hién nham khao sat cac yéu té dinh dudng anh huong
Ién kha nang tich Iy astaxanthin ctia tio Haematococcus da mang lai nhiéu két qua kha
quan. Tuy nhién, viéc Gng dung ngudn nito va cacbon xanh vao nudi ciy tao
Haematococcus con han ché, dac biét & Viét Nam chwa c6 nghién ctru ndo duoc thuc hién.
Nghién ciru ndy sir dung ba mat duong — mot loai chat ran tir méat dudng co dac 1am mai
trudng cung cap cac chat dinh dudng sach nudi ciy tao. Két qua cho thy, bd mat duong
€0 anh huong I1én sy sinh truong va kha nang tich lity astaxanthin ctia tao Heamatococcus
pluvialis. Khi ting dan ndng d6 ba mat dwong tir 0,01 % dén 0,2 %, lwong sinh khdi c6 xu
hudng tang dan tir 150,497 mg/L dén 192,689 mg/L. Mat do té bao (cell) dat cao nhat &
mdi truong ba mat duong 0,2 % 12 19,3 x 10* cell/mL véi tde do tang trudng dac hiéu 0,05
mg/L trong 1 ngay. Nong do astaxanthin tich lity cao nhét 1a 3,1 % (so vai sinh khdi khd)
khi nudi cay ¢ bd mat duong nong do thap (0,01 %); ndng do ba mat duong cang thap,
thoi gian tich lliy astaxanthin cang nhanh.
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don bao, chu ki té bao duoc chia lam hai giai doan
dua trén hinh thai va sinh Ii té bao: giai doan di dong
va giai doan khéng di dong. Té bao H. pluvialis
trong giai doan di dong cd thanh mong, hai roi va
chu yéu phat trién bang cach ting sinh té bao. Nguoc
lai, t& bao cua H. pluvialis trong giai doan khong di
dong cb vach day, khdng roi va xay ra qua trinh tich
tu astaxanthin [1]. Astaxanthin [(3S,3'S)-3,3-
dihydroxy-B,B-carotene-4,4'-dione] 1a mot xanthophyll
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ketocarotenoid ¢6 dac tinh chng oxi héa manh hon B-
carotene va vitamin E, gan day cac ung dung cua
astaxanthin trong dwoc phim da dugc nghién ciru nhu
bao vé chéng 140 hda do sy oxi hda caa tia UV va viém
[2]. Do dic tinh chéng ung thu, chat carotenoid nay
ciing tim thay ing dung dé ting cuong phan tng mién
dich va cai thién ton thuong md, ngoai tac dung diéu tri
cac bénh tim mach, tiéu duong, viém loét da day va
tang huyét ap [3].
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Khong roi tich lily astaxanthin

Hinh 1 Té bao tao H. pluvialis

Tao H. pluvialis 13 ngudn astaxanthin tw nhién ddi
dao. Ham lugng astaxanthin dugc tich lay tur (0,5-4)
% trén trong lugng khé cuaa H. pluvialis [4] cao hon
rat nhiéu so véi mot sb loai vi tao luc khac nhu:
Neochloris  wimmeri,  Protosiphon  botryoides,
Scotiellopsis oocystiformis, Chorella zofingiensis va
Scenedesmus vacuolatus (0,27 % dén 1,92 % trong
lugng khd) [5]. Ham lugng astaxanthin dugc tao ra
phu thudc rat nhidu vao diéu kién nudi cay. Hau hét té
bao vi tao déu duy tri ¢ trang thai sinh dudng, tich liy
rat it hodc khong tich lily astaxanthin khi nuéi ¢ diéu
kién thich hop. Tuy nhién, duéi diéu kién bat budc, té
bao chuyén sang dang bao nang khong chuyén dong
va khi duoc kich thich phu hop té bao tao c6 thé tich
lily mot lugng 1on astaxanthin. Vi vay, diéu kién cho
té bao sinh truong va téng hop astaxanthin 1a rat khac
nhau. Viéc xac dinh rd rang pha sinh truong té bao va
pha tong hop astaxanthin 1a can thiét dé dat dwoc mat
d6 té bao va ham luong astaxanthin cao. Trong d6 yéu
t6 vé& dinh dudng méi trudng rat quan trong. Su thiéu
hut nito anh huong dén qué trinh tao astaxanthin [6],
tuy nhién khi bd sung luong nito cao gap 4 lan moi
truong nudi cay co ban Rudic’s medium (RM) thi mat
do té bao tao dat cao nhét. Ngoai ra, phospho hoic du
thira acetate hodc bd sung cac tién chét carotenoit
khac nhau di dugc chirng minh ¢6 anh huéng dén qua
trinh tao astaxanthin [6,7].

Hién nay, nganh cong nghiép san xuit con cua Viét
Nam kha phat trién do c¢6 ngudn nguyén liéu phong
pht va ddi dao. Bd mat dudng (molasses residue) —
phé lidu con sau qua trinh 1én men mat mia dé san
xuét ethanol 12 mot loai cht rin tir mat duong co dic
(Condensed Molasses Solubles — CMS). CMS duoc
coi 1a thudc loai nuéc thai 6 nhiém ning, ham luong
hitu co rit cao (6 dang dam dac nude thai co6 COD —
Chemical Oxygen Demand) (tir 50 000 mg/L dén
100 000 mg/L), pH gia tri rat thip (tir 4,2 dén 4.5),

ngoai ra nhiét do ciing kha cao (75-85) °C; va trong 1
tan ba mat dudng s& thai ra 3 m3 CMS. Do do, viéc
giam thiéu nong do 6 nhiém dat tiéu chuan rat kho
khan, doi hoi phai két hop nhiéu phuong phap va qui
dinh phap luat.

Nghién ciru nay sit dung CMS dé nudi cdy tao H.
pluvialis nham sir dung dudng cling nhu protein va
khoéang chét trong CMS 1a ngudn dinh dudng thay thé
cho tdo sinh trudng, tich lliy astaxanthin; tir d6 xay
dung mot quy trinh nudi cy tiét kiém va hiéu qua vira
giai quyét van dé& vé xir li nudc thai vira c6 thém
ngudn thire dn cung cap cho thuy san hodc phan bon
cho noéng nghiép.

2 Phuong phap nghién ctru

2.1 Pbi twgng nghién ctu

Tao H. pluvialis UTEX2505 duoc ldy tir Pai hoc
Joongbu Han Quéc va dugc nudi cdy tai Vién Ki thuat
Cong nghé cao, Dai hoc Nguyén T4t Thanh. Tao duoc
nudi ciy trong méi trudng tdi wu nudi cdy tao H.
pluvialis (Optimal Haematococcus medium — OHM)
v6i pH = 6,5 (Bang 1), dudi diéu kién &nh sang trang
cuong d6 1 800 lux chiéu sang va suc khi oxi lién tuc
(luu Twgng 5 L/min) ¢ nhiét d6 (25 £ 2) °C.

Bang 1 Thanh phan méi trudng OHM [8]

STT Hoa chit Nong do
1 KNO3 0,41 g/L
2 NaHPO4 0,03 g/L
3 MgS04.7H,0 0,246 g/L
4 | CaCl2.2H:0 0,11 g/L
5 Fe(lll)citrat.H,O 2,62 mg/L
6 CoCl,.6H.0 0,11 mg/L
7 | CuSO4.5H0 0,012 mg/L
8 Cry03 0,075 mg/L
9 MnCl2.4H.0 0,98 mg/L
10 | Na2M004.2H20 0,12 mg/L
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11 | SeO; 0,005 mg/L
12 | Thiamin 25 ug/L
13 | Biotin 17,5 pug/L
14 | Vitamin B2 15 pg/L

Trong nghién ctiru nay st dung CMS da dugc xir li cha
Cong ty Huy Viét Tay D6 dudi dang chat long sét.
Thanh phan caa CMS da duoc kiém nghiém boi
Trung tdm Dich vy Phan tich Thi nghiém (CASE)

(Béang 2).
Bang 2 Thanh phan caa CMS
Chi tiéu Pon vi fe
STT! Liém nghiem | tinh Ket qua

1 |As ma/kg 0,18
2 |B mg/kg 3,01
3 |Ca mg/kg 14 300
Khéng phét hién

4 |Cd mg/kg (MDL = 0,1)
5 [Cu mg/kg 2,06
6 |Fe mg/kg 1000
Khéng phat hién

7 |Hg mekg | mbL = 0,01)
8 | K0 mg/kg 64 094
9 | Mg mag/kg 8 462
10 |Mn mag/kg 126
11 | P,0Os mg/kg 1 696
Khdng phét hién

12 |Pb mg/kg (MDL = 1)
13 | Zn mg/kg 14,5
14 |N % 1,66
15 | Chat hitu co % 53,6

. Khéng phét hién

16 |4-Hydroxyproline | g/100 g (MDL = 0,01)
17 | Acid amin g/100 g 2,69

2.2 Thiét ké thi nghiém

H. pluvialis dat giai doan ting truong sau khoang 15
ngay nudi ciy trén moi truong OHM dat mat do tir 10
dén 105 thi duoc sir dung dé b tri thi nghiém. Thi
nghiém str dung b mat duong (da duoc tron déu tir 3
mé lay bt ki) pha lodng véi ndng d6 (0,01; 0,05, 0,1
va 0,2) %, diéu chinh pH = 6,5 lam mdi truong nuoi
cay va mau dbi chimg nudi trong méi truong OHM.
L4y 50 mL dich tao gidng cho vao tui ép (co thé tich 1
000 mL) sau d6 bd sung dich nudi vira du 500 mL dé
mat do té bao ban dau 1 x 105 cell/mL. Tao duoc nuoi
cay dudi anh sang tring véi cudong do chiéu sang 1
800 lux véi chu ki sang/tdi 1a 12 gio/12 gio). Panh gia
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cac nghiém thirc qua cac chi tiéu vé hinh théi, trong
luong kho va tdc do tang truong dic hiéu. Quan sat té
bao bit dau chuyén sang mau do tién hanh dinh luong
astaxanthin.

2.3 Phuong phap nghién ctru

e Quan sét hinh théi té bao H. pluvialis: hinh thai té
bao H. pluvialis duoc quan st bang kinh hién vi quang
hoc véi d6 phong dai 100x sau cac ngay nudi cay.

e Xac dinh trong lugng khoé cua H. Pluvialis: Iéy 10 mL
dich nudi cdy tao loc qua mang loc, véi duong Kinh
mang 1a 47 mm, duong kinh 16 20 pm. Sau d6 rira tio
v6i 20 mL nudc cat roi hap vo tring, va say kho ¢

103 °C lién tuc 6 gid hoic cho dén khi trong luong
kho khong doi (g).

e Xac dinh mat d6 t& bao tao: s dung budng dém
hong cau, thém 10 pL dung dich tao vao mdi budng
dém. Pém 5 6 1on. Mat do té bao dugc tinh theo cong
thirc: N = 0,25a x 108 cell/mL, a: la s cell (t& bao)
trung binh ¢ém duoc.

e Xac dinh téc d6 tang truong dac hiéu: trong luong
kho té bao & hai thoi diém khac nhau trong qué trinh
tang truong cua mau tao duoc dung dé tinh toc do
tang truong dac hiéu (WU: g/L trong 1 ngay) trong
khoang thoi gian d6 theo cong thirc:

m
hll:ﬁ)

(t; —ty)

Trong d6: my, my: trong luong kho tai thoi diém 1 va 2
t1, tp: thoi diém 1 va 2

¢ Dinh lugng astaxanthin

~ Hoa chat: astaxanthin from Blakeslea trispora (nha
cung cap Sigma), MeOH (Sigma), acetone (Sigma),
enzyme Cholesterol esterase from Pseudomonas sp.
(Sigma).

~ Quy trinh dinh luong: hé théng HPLC Agilent 1260
Mi, pha tinh: cot sic ki pha dao Phenomenex Gemini
NX-C18 (4,6 mm x 150 mm; 5 pm), pha dong:
chuong trinh isocratic v4i dung méi pha dong MeOH,
thé tich tiém: 10 pL, téc d6 dong: 0,5 mL/min, dau do
DAD budc song phat hién: 465 nm.

~ Xay dung duong chuan astaxanthin: astaxanthin dugc
pha trong acetone vai cac néng d6 (2,5; 5; 10; 20 va 25)
ppm va dugc khai trién trén hé thdng HPLC.

~ Téch chiét astaxanthin: can 10 mg cho thém 1 mL
HCI 4M, 1 70°C trong 5 phat. Tién hanh li tam dich
6 000 vong trong 5 phat, bo dich. Rua lai cin voi
nudéc cat roi hap vo trung 2 1an, li tim ldy cin. Nghién

P’_:
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toi can, cho 1 mL aceton va tron déu; rung siéu am 20
phlt & nhiét @6 lanh. Sau d6 tién hanh li tam thu dich
chiét va cho phan wng véi enzyme cholesterol
esterase. Dung dich chiét sau khi phan tung dugc dinh
lwong bang phuong phap HPLC.

o Xu i s6 lieu

— Céc thi nghiém duoc lap lai 3 lan. S6 liéu dugc xur i
bang Microsoft Excel 2013 va phan tich ANOVA bing
phan mém SPSS 20.0 véi sai s6 y nghia p < 0,05. Tét ca
céc s6 liéu trong thi nghiém dwoc trinh bay dudi dang:
trung binh (mean) + sai s6 chuan (SE).

3 Két qua va ban luan

3.1 Hinh thai té bao tao H. pluvialis

Két qua khao sat cho thdy, nong do CMS trong moi
truong nudi cdy c6 anh hudng rd rang dén hinh thai,
mau sic va mat do té bao tao. Khi nudi cay vi CMS,
mau sic dich té bao ddm hon so véi mau ddi ching
dugc nudi trong moi truong OHM diéu nay co thé giai
thich do trong méi truong CMS ham luong cac chat
dinh dudng thap vé tinh tao ra diéu kién khac nghiét
Grc ché té bao 1am rung cac roi, tang kich thudc té bao
va bién doi thanh té bao hinh trang c6 vach day bat
dau tich Iily cac caroten thir cip [9]. O néng d6 CMS
0,01 % mau sic té bao tao hau hét da chuyén sang
mau do va kich thuéc té bao 16n sau 3 ngay nudi cay.
Céc diéu kien CMS (0,05 va 0,1) % té bao dan chuyén
sang mau do sau 6 ngay nudi cdy. Bén canh do, té bao
tao duy tri mau xanh cho dén ngay nudi ciy thir 18 va
bit dau chuyén dan sang mau do khi nudi cdy trong
mb truong CMS 0,2 % va OHM (Hinh 2).

Mau sic dich nudi ciy ciing c6 sy khac biét rd rang, o
diéu kién moi truong OHM va CMS 0,2 % mau sic
dung dich ddm hon so véi ban dau. O cac diéu kién
CMS 0,05 % va 0,1 %, mau sic dung dich nudi ciy
khéng c6 sy thay d6i khac biét, tuy nhién ¢ diéu kién
0,01 % mau séc dich nudi cay chuyén sang mau d6 chi

sau 5 ngay nudi cdy. Nghién ctru cua Mark Harker va
cac cong su [6] da chi ra rang, yéu té dinh dudng va
vat Ii ¢6 anh huong dén kha ning tich lily astaxanthin
ctia H. pluvialis. Trong d6, yéu t6 vé dinh dudng trong
moi truong nudi cdy 1a mot trong nhimng yéu to rat
quan trong. Su thiéu hut nito ¢ tac dong dén qua trinh
tao astaxanthin, trong diéu kién CMS 0,01 % ham
lwong dinh dudng thip lam sy sinh truéng cia tao bi
{rc ché dan dén viéc thay d6i mau sic cua té bao trong
mot thoi gian ngin. Nguoc lai, trong méi truong giau
dinh dudng nhu OHM va & cac nong d6 CMS cao
hon, nhiéu dinh dudng hon kich thich tio ting truong
cho dén khi ham luong cic chét dinh dudng trong
dung dich nuéi céy bi can kiét, t& bao dan chuyén sang
mau doé.

3.2 Su tang trudng cua tao H. pluvialis

Két qua thi nghiém cho thay, tao H. pluvialis c6 thé
sinh truong dugce trong moi trudng cd CMS, tuy nhién
do ham luong chat khoang kha thap, din dén sy ting
truong cua tao thip hon nhidu so véi miu dbi ching
nudi trong moi truong OHM.

Nong d6 CMS c6 anh huong Ién sy tang truong cua
quan thé tao H. pluvialis. Khi ting dan nong do CMS
mét d6 té bao va trong lugng kho ting theo ti 16 thuan.
Sau 12 ngay nudi cdy ¢ nong d6 CMS 0,2 % tao cho
mat do cao nhat 12 19,3 x 10* cell/mL véi trong luong
kho 1a 192,689 mg/L. Két qua nay thap hon méu ddi
chang khi nudi ciy trong méi trudng OHM c6 thé giai
thich do trong diéu kién CMS ham luong cac chat
khoang thap khéng cung cép du chit dinh dudng dé
tao sinh trudng va tang sinh sb lugng té bao. Thuc
nghiém cho thiy, thoi gian cua giai doan ting trudng
ti 16 thuan véi nong do CMS. Téc d6 tang truong dic
hiéu khi nudi cidy o diéu kién CMS 0,1 % la 0,06
mg/L trong 1 ngay, cao hon khong dang ké so vai cac
diéu kién con lai va thip hon 2 1an so voi mau doi
chang (Hinh 3, Bang 3 va Bang 4).
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Hinh 2 Hinh thai té bao tao H. Pluvialis, 100x

Trong thanh phan cua CMS cd chira cac chat dinh
dudng (nito, phospho) va cac vi lwong sit (Fe) va bo
(B) 1a nhitng yéu t6 can thiét cho sy sinh truong cua vi
tao H. pluvialis, do d6 tio van cd thé sinh truong

N
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trong moi truong CMS méac du moéi treong nay kha
nghéo nan vé mat dinh dudng. Theo nghién ctu cua
Bahareh Nahidian va cac cong sy dé cho thdy, N va P
rat can thiét cho qua trinh phan chia té bao do la hai
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yéu té quan trong cho su téng hop thanh té bao. Khi
giam ndng d6 N xudng 50 % so véi lugng N ban dau
trong moi truong BBM, khong anh huong dang ké
dén su phat trién cua té bao; nhung khi ting nong do
N I&n gap 2 dén 3 lan lam ting ti 18 ting trudng cua
tao lan luot (86 va 14) % [10]. Trong thi nghiém nay,
khi sir dung CMS dé nudi ciy mat do té bao ciing nhu
khéi lugng sinh khdi khd cua tao khdng anh huong
dang ké, mac du ndng do N va P rat thap. Mit khéc,
tao H. pluvialis dugc mdi ciy trong moéi truong giau
dinh dudng OHM c6 mat do té bao ting lién tuc va
cao hon rat nhiéu so voi méi truong CMS. Tde do
tang trudng cua tao H. pluvialis ting khi ting nong do
Fe3* ¢ thé do sit la xdc tac oxi hoa khu trong hé
thdng quang hop tao va do do 1a sy ddng hoa phan tir
NADPH  (nicotinamide  adenine  dinucleotide
phosphate - 1a coenzyme dién hinh dugc sir dung cho

céc phan ung khir cia qué trinh dong héa) cao [10].
Két qua thuc nghiém caa dé tai c6 xu hudng gidng voi
nghién ctru cua Bahareh Nahidian [10].
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Hinh 3 Téc d¢ tang truong dic hiéu cua tao

Bang 3 Mat do té bao tao H. pluvialis trong cac diéu kién nudi ciy

Mat dé té bao Nong djp CMS (%)
C(‘;al';; f{:l‘f/"r:]aﬂ')s 0,01 0,05 0,1 0,2 OHM
Ngay tha 0 10,33 +0,333% | 9,67 +0,667% 10,0 £ 0,333 | 10,0 +£ 0,333 10,0 £ 0,333%
- 3 13,4 + 0,233 | 14,5 + 0,289 15,0 £ 0,577%¢ | 14,8 + 0,219 26,3 +0,208%°
- 6 14,2 +0,196%¢ | 15,7 + 0,338 16,6 + 0,088% 17,8 +0,145% 41,0 +0,033%
- 9 15,1 + 0,173 16,3 + 0,441 15,1 +0,067%¢ | 18,7 + 0,441 72,7 +0,0574
- 12 14,7 +0,333% | 14,8 +0,167'¢ | 154 +0,348% | 19,3+ 0,333% 71,5 + 0,058%
- 15 14,0 £ 0,1921¢ | 14,7 £0,117%¢ 15,0 £ 0,130 | 19,0 + 0,033%%® | 111,0 +0,161%¢
- 18 13,4 +£0,058'° | 14,6 +0,306°* | 15,2 +0,115* | 18,6 +0,306°¢ | 150,0 + 0,289%¢
- 21 13,2 + 0,176 14,1 + 0,088 14,0 £0,577* | 18,0 +0,577%% 13,4 + 0,306°%¢
- 24 13,2 +£0,2311° | 14,9 + 0,208 13,7 +0,882% | 18,4 +0,306%¢ | 128,7 + 0,033
Céac 50”: trung binh trong hang véi cac mau ty s6 khac nhau khac bi¢t co y nghia o muc p < 0,05
Céc so trung binh trong cét véi cac mau ty chir khac nhau khéc biét cé y nghia ¢ mirc p < 0,05
Bang 4 Khéi lwong sinh khdi khd cua H. pluvialis & cac diéu kién nudi cay
Khéi lwgng sinh Nong do CMS (%)
khoi kho (mg/L) 0,01 0,05 0,1 0,2 OHM
caa H. pluvialis
Ngay thi 0 99,667 + 0,333'% 99,667 + 0,333 99,667+ 0,33312 99,667+ 0,333 99,667+ 0,333
- 3 133,221 + 2,877 144,517 + 5,7541%¢| 149,500 + 2,179%°9 147,174 +2,075'%% 262,123 + 1,958%
- 6 141,859 +0,879%9 156,144 + 1,448 165,779 + 0,332% 177,074 +0,575°9 408,966 + 4,395%
- 9 150,497 + 4,395 162,789 + 0,575%4 150,164 + 0,3321*9 186,044 + 1,661 1 127,064 + 3,469
- 12 146,178 +£0,332%9 147,839 + 1,661°% 153,819 + 3,469'%| 192,689 + 3,322%| 1 282,378 + 0,575
- 15 139,866 + 0,439'9 146,676 + 1,163 149,666 + 1,297°9 189,034 + 0,3322%| 1 249,156 + 1,602
- 18 133,553 £ 0,575 145,513 + 3,045%°9 151,493 + 1,151%°9 185,380 + 3,045%4 1 259,122 +2,877%
- 21 131,228 + 1,758 140,862 + 0,879°| 139,533 + 5,7541% 179,400+ 5,754%% 1 249,156 + 3,045%
- 24 131,560 + 2,302 148,503 + 2,075 136,211 + 8,790'% 183,387 + 3,045 1 252,478 + 3,322%

Cac so trung binh trong hang véi cac rpz?u tu so khac nhau khac biér cé y nghia ¢ mirc p < 0,05
C4c so trung binh trong cét vdi cac mau tu chir khac nhau khac biér ¢é y nghia o muc p < 0,05
3.3 Ham luong astaxanthin

Ham lugng astaxanthin trong tao H. pluvialis bi anh
huong boi cac mébi truong c6 nong do CMS khéc
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nhau. Ham luong astaxanthin dwoc tich liiy ¢ diéu
kién CMS 0,01 % la 3,1 % (so vai trong lugng sinh
khéi kho) cao hon khi nudi cdy & cac diéu kién nudi
ciy c¢6 ndong d6 CMS cao hon (0,05; 01 va 0,2) %.
Bén cach do, thoi gian té bao tao bat dau bi tc ché dé
tao astaxanthin ti 1& thuan véi nong d6 CMS c6 trong
moi trudng nudi cay.

CMS 0.01%
CMS 0.1%
35 - = P6i chimg (OFIM)

CMS 0.05%
CMS 0.2%

2,5

2.7
= 2,5
I
| I
=
I I
=
.

Ngay 21 Ngay 24

3,1

3.0 1

2.5 1 =

2.0 1

I
-
1.5 | = _
1,0 |
0,5 II
0.0 . .

Ngay 15 Ngay 18

Ham lugng astaxanthin (%)

Hinh 4 Ham lugng astaxanthin dugc tich Iy
i O cac diéu kiﬁ:n nuﬁi‘céy

Cu thé, sau 15 ngay nudi cay ¢ diéu kién CMS 0,2 %
tao mai bat dau doi mau va tich iy dan astaxanthin,
trong khi d6 & cac diéu kien CMS c6 nong do thip
hon (0,1; 0,05 va 0,01) % c6 thoi gian chuyén pha tich
lily astaxanthin ngin hon; dic biét 1a ndng do CMS
0,01 % chi sau 3 ngay nudi cdy té& bao dan chuyén
sang do va tich 1y astaxanthin (Hinh 4).

Khi tiép xic véi didu kién méi truong khic nghiét, H.
pluvialis sé tich liy mét lugng lon astaxanthin. Trong
diéu kién tang truong toi wu t& bao sinh dudng cua tao
van ton tai va chtra cac carotenoid thudng duoc tim thiy
trong luc lap nhu la PB-carotene, lutein, violaxanthin,
neoxanthin va zeaxanthin (thuong duoc goi chung la
carotenoit so cap). Tuy nhién, khi tao tiép xdc véi cac
diéu kién han ché tang truong té bao bat dau tong hop
astaxanthin, dong thoi s& ¢ nhimg thay d6i vé hinh thai,
té bao tron va to hon ¢6 vach day va chuyén dan sang
mau do dé tdn tai duoc trong moi truong diéu kién khac
nghiét. Su hinh thanh astaxanthin & H. pluvialis ¢6 lién
quan dén nhimg thay ddi lon trong dic diém hinh thai,
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sinh Ii va quang hop cua tao. Dinh dudng va céc thong
s6 mdi truong 1a nhiing yéu t6 c6 thé gay ra su hinh
thanh astaxanthin trong té bao cua H. pluvialis. Khi duoc
nudi ciy trong moi truong OHM, tao duy tri trang théi
xanh va ting truéng manh va chi khi cac thanh phan
dinh dudng va vi lugng trong mdi treong nhu nitrat bi
can kiét khién su phat trién tro nén han ché, cac té bao bi
trc ché va tich lily astaxanthin. Trong nghién ctru cua
Mark Harker va céc cong sy d chi ra rd, khi giam nong
d6 N va P trong méi trudng nudi cay kich thich tio tao
astaxanthin [6]. Trong méi truong CMS nong do N va P
thap hon rat nhiéu so véi méi trudng OHM, do d6 di tao
ra mot moi truong khac nghiét 1am tao H. pluvialis kich
thich tao astaxanthin. Nong d6 CMS cang thap, thoi gian
tao chuyén dang tich lily astaxanthin cang ngén.

4 Két luan

Tir thuc nghiém cho thidy méi truong CMS cd anh
huéng dén sy sinh truong — kha nang tich liy
astaxanthin cua tao H. Pluvialis; mat do té bao va khoi
luong kho ting khi ting ndng d6 CMS tir 0,01 % lén
0,2 %, tuy nhién, so véi mau ddi chimng nudi trong
moi truong OHM, ning suat vé sinh khdi con thap
hon rat nhiéu. Nguoc lai, & nong d6 CMS cang thap
tao c6 xu hudng tao astaxanthin nhiéu nhat va nhanh
hon (3,1 % chi sau 18 ngay nudi cdy) dé ton tai trong
moi truong nghéo nan cac chit dinh dudng va vi
khoang.

Dua vao két qua cho thdy, c6 thé st dung CMS véi
nong d6 thap 0,01 % lam mdi truong nudi cay truc
tiép cho tao H. pluvialis dé thuc day tao astaxanthin.
T d6, xdy dung quy trinh nudi ciy vira tiét kiem,
hiéu qua va nhanh chéng; ddng thoi gop phan trong
van dé giai quyét nudc thai chira CMS.

Loi cdm on

Nghién ctru duoc tai trg bai Quy Phat trién Khoa hoc
va Cong nghé - Pai hoc Nguyén T4t Thanh, ma dé tai
2021.01.108/Hb-KHCN
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Investigation the effect of molasses residue on the growth and astaxanthin accumulation of
Haematococcus pluvialis
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Abstract Haematococcus pluvialis is the richest natural source of astaxanthin available. Changes in nutritional
and environmental factors stimulate algae to produce astaxanthin. Currently, there have been many studies
investigate the nutritional factors affecting astaxanthin accumulation of Haematococcus algae . However, the
application of nitrogen and green carbon sources to the culture of Haematococcus algae is limited in Vietnam.
Therefore, this study used condensed molasses residue (condensed molasses solubles — CMS) as a medium to
provide green nutrients for algae cultivation. Experimental results showed that CMS affects the growth and
astaxanthin accumulation capacity of the algae H. pluvialis. When gradually increasing the CMS concentration
from 0.01 % to 0.2 %, the biomass tended to increase gradually from 150.497 mg/L to 192.689 mg/L. The
highest cell density was obtained in the CMS medium 0.2 % 19.3 x10* cell/mL with a specific growth rate of 0.05
mg/L per day. The highest cumulative astaxanthin concentration was found up to 3.1 % (compared to dry
biomass) at low concentration of 0.01 % CMS. It indicated that the lower the CMS concentration, the faster the
astaxanthin accumulation time.

Keywords Haematococcus pluvialis, astaxanthin, condensed molasses solubles, CMS.
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