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PHAN LAP MOT SO DONG VI TAO BIEN DI DUONG CO KHA
NANG SAN XUAT CAROTENOID O VUNG BIEN CA MAU

Lé Bich Tuyén’, Huynh Kim Yén™

TOM TAT

Carotenoid la chdt chong oxi héa mang lai nhiéu loi ich cho sirc khde con ngueoi. Nghién
cieu nay dwoc tién hanh nham tim ra nhitng dong vi tao bién di dudng cé kha nang san xudt
carotenoid véi ham lwong cao. Két qua cho thay, nam dong vi tao dwoc phdn ldp tir cdc mau
lé va miede & vimg bién Ca Mau déu cé chira carotenoid. Sau khi tién hanh ly trich carotenoid
bang hai loai dung méi acetone 90% va ethanol 90% thi hai dong D5, D6 déu cé ham lwong
carotenoid tong so rdt cao. Trong d6, dong D5 c6 ham lwong carotenoid twong g véi hai
loai dung méi lan heot la 3017 ug/kg trong heong khé; 7569 ug/kg trong lwong khé. Dong D6
¢ ham lirong carotenoid twong iing véi hai logi dung méi lan lwot la 4769 ug/kg trong hrong
kho; 3760 ug/kg trong lwong kho.

Twr khoa: Carotenoid, vi tao, phan lap.

ABSTRACT

Carotenoid is an antioxidant that brings many benefits to human health. This study was
conducted to identify heterotrophic microalgae capable of producing high levels of carotenoids.
Results showed that five strains of microalgae isolated from leaf samples and water in Ca Mau
waters contain carotenoids. After carotenoid extraction with 90% acetone and 90% ethanol,
both D5 and D6 have a very high total carotenoid content. In particular, the D5 strains has a
carotenoid content corresponding to two types of solvent, respectively 3017 ug / kg dry weight;
7569 ug / kg dry weight. D6 carotenoids were found to be 4769 ug / kg dry weight respectively,
3760 ug / kg dry weight.

Key word: Carotenoids, microalgae, isolates.
1. Pit van dé gian, vong doi ngin, nang suat cao (Chisti,
2007). Vi tao c6 thanh phan dinh dudng va ham

lugng sdc to cao, dac biét la carotenoid. Trong
d6, cac loai vi tao quang dudng 13 nhing dbi

Nguodn vi tdo san xuat carotenoid phan
bo rong rai trong ty nhién. Viéc st dung vi

tao c6 nhiéu vu thé nhu vi tio phat trién don . p ,
tuong quen thudc dé san xuat carotenoid. Tuy

nhién cac loai vi tdo quang dudng nay phat

* Thac si, Khoa Khoa hoc bién va cong nghé

thwee pham, Truong Pai hoc Kién Giang trién cham hon céc loi vi tao di dudng. Trong
** Thac si, Khoa Khoa hoc bién va céng nghé nhiing ndm gan day, viéc su dung cac loai vi
thue pham, Truong Dai hoc Kién Giang tao bién di dudng thuoc nhom Thraustochytrid
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va Schizochytrium dé san xuat carotenoid dang
ngay cang duoc quan tim vi cac loai tao nay dé
nudi cdy va khong yéu cau cac yéu td can thiét
trong nudi ciy nhu diéu kién anh sang, nguon
CO, (Ratledge, 1993). O nudc ta nhitng nghién
ctru vé vi tao di dudng con kha han ché. Xuét
phat tir nhitng vin d& nay, vi vy viéc phan
1ap mot s6 dong vi tao bién di dudng c6 kha
nang san xut carotenoid 13 van dé cap thiét.

2. Phuwong phap nghién ciru
2.1 Nguyén vit liéu

Céac mau 14 dudc va 14 ban dang trong
giai doan phan huy, tréi dat trén bai bién hodc
& ddm ngap man hodc nam trén 16p bin ¢ rimg
ngap man cta bién Ca Mau; Nude bién duoc
lay tir bai bién Khai Long huyén Ngoc Hién,
Ca Mau.

2.2 Phan lap vi tao

Pbi voi mau nude: Hat 10ml mau nude
cho vao binh tam gidc 250ml chira 90ml méi
truong 1ong GYPS 1 trong t6i & 28-30°C trén
may lac (120 rpm) trong vong 48 gid nham tang
sinh khéi cac dong vi tdo can phan lap trong
mau. Tién hanh pha lodng. Chon cac nong do
thich hop trai 1én méi truong diac GYPS (Pbi
v6i méu 14 sau khi thu vé thi ding kep cdy truc
tiép vao moi truong GYPS dic) 1 trong tbi &
nhi¢t do 28-30°C trong 48 gid. Sau 48 gio, cac
khuén lac ¢6 hinh dang khac nhau dugc chon
dé ciy chuyén sang méi truong GYPS. Sau
d6 cac khuén lac nay sé duoc tich rong bang
phuong phép ria cdy cho dén khi thu duoc
nhitng khuan lac rong cia cac dong vi tao.
Sau khi phan 1ap, cac dong vi tdo dugc luu giir
trong ti mat 4-6°C (Bremer, 2000).

2.3 X4c dinh trong lwgng kho dua trén
OD 600nm

Pé xac dinh trong lwong kho ciia cic dong
vi tdo phan l1ap duoc, tién hanh dung duong
chuan thé hién mdi twong quan giira nong do
dich tdo do dugc 6 budc song 600nm va trong
lugng kho cua cac dong vi tdo phan lap duoc.
Cac budc tién hanh nhu sau:

+ Sau 4 ngay nhan sinh khdi cac dong
vi tao véi thé tich 500ml, tién hanh pha lodng
dich tao & nhiéu néng d0 khac nhau béng moi
truong GYPS 1ong (thé tich dich tao & mbi
ndéng do pha loang 1a 200ml).

+ Do quang phd cac ndng do pha lodng
o budc song 600nm.

+ Twong tng voi mdi ndng do pha lodng,
ly tAm v&i toe do 5000 vong/phit & 28°C trong
10 phit. Dich tao & cac ndng do pha lodng dem
ly tim c6 thé tich bang nhau (200ml).

+ P06 bo phan dich 1ong, 1iy phan tia la
sinh khdi tao.

+ Sinh khdi tao dugc sdy & 65°C dén khdi
lugng khong doi.

+ Can va ghi nhan sinh khéi kh cua cac
dong vi tdo.

+ X1t Iy két qua bang phan mém Microsoft
excel dé xay dung duong chuan.

2.4 Xac dinh ham lugng carotenoid

Sau 4 ngay nhén sinh khéi véi thé tich
200 ml, dung sinh khdi tuoi cua cac dong vi
tdo dé xac dinh ham luong carotenoid. Ham
lugng carotenoid dugc xé4c dinh theo phuong

phap cua Hoang Thi Lan Anh et al. (2010).
Carotenoid duogc ly trich voi 2 loai dung moi
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khéc nhau: ethanol 90% va acetone 90%. Tur
d6 so sanh hiéu suit chiét carotenoid cua hai
loai dung mdi nay. Ham lugng carotenoid tinh
theo trong lugng kho dua vao carotenoid tong
sb thu duoc tir dich trich, chi s6 OD ma dich tao
hép thu & budc song 600nm va duong chuin
(phuong trinh hdi quy tuyén tinh) thé hién mbi
tuong quan gitra OD 600nm va trong lugng
kho cua vi tao ¢ dang y= ax + b. Mdi dong
vi tao duge lap lai thi nghiém 3 lan.

2.5 Phén tich két qua va xir Iy thong ké
TAt ca sb liéu thu duoc trong dé tai
dugc phan tich théng ké ANOVA (analysic

of Varience) bang phan mém MS Excel. Gia
trj trung binh duogc kiém tra thdng ké khac biét

c6 ynghia LSDT (Least Significant Difference
Test) bang phin mém Statgraphic Plus version
3.0.

3. Két qua thio luin
3.1 Két qua phan lap vi tio

Tir cdc mau nude va 14 thu tai ving bién
Ca Mau da phan lap dugc nam dong vi tao co
chtra carotenoid. Sau khi phan 1ap rong, cac
dong vi tao duoc cdy trén moi trudng GYPS
dic dé quan sat hinh thai khuén lac. Thoi gian
trung binh dé vi tio phat trién thanh khuan
lac trén moi truong phan 14p tir 24 - 48h. Pac
diém vé hinh thai khuan lac cta cac dong vi
tao dugc mo ta trong Bang 1.

Bang 1. Pic diém, hinh thai khuin lac va té bao ciia cac dong vi tdo phan lap

D2

Toc @0 moc nhanh, bé mat tron, udt,
khong c6 mép vién, khuan lac c6 mau
trang stra.

Hinh cau hodc hinh elip, kich thuéc
khong déu, duong kinh khoang
3-7umm, séng doc lap.

D5

Tdc do moc trung binh, bé mat nhan, co6
mép vién, khi con nho khuan lac c6 mau
trang nga, khi 1é6n chuyén sang vang cam.

Hinh cau, duong kinh khoang 20pm,
mot sb séng doc lap, phﬁn 16n tap
trung thanh tirng cum té bao xép sat
nhau.

D6

Tbc dd moc cham, bé mat xu xi, tron,
& mép co rang cua, khi con nho khuan
lac mau trang, khi 16n chuyén sang vang
cam.

Hinh chudng, dai khoang 20pm, rong
khoang 10-15um, séng doc 1ap.

D7

Toc do moc nhanh, bé mat nhan, phang,
tao rang cua & mép, khuan lac c6 mau
trang duc.

Hinh elip, kich thudc khong déu,
duong kinh khoang 2-5um, sdng
doc lap.

D8

Tdc @6 moc nhanh, bé mat tron, uét,
khong tao rang cua & mép, khi con non
khuén lac c6 mau héng nhat, khi gia c6
mau hong dam hon.

Hinh cau hodc hinh elip, duong kinh
khoang 3-7um, don bao, cac té bao
tap hop lai thanh tirng dam khong
c6 sy sap xép.
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Hinh 1. Hinh thdi khudn lac ciia mét sé dong vi tao phan ldp (a) D5, (b) D8

Khuan lac ciia ndm dong vi tdo phan lap
duoc c6 hinh thai da dang tir bé mit tron 1di
cho dén nham 1ai, bia nguyén cho dén khong
déu hodc rang cua. Mau sac khuén lac cta cac
dong da s6 13 tring duc va tring nga, hong,
vang cam va c6 sy thay d6i mau sic khuan lac
theo tudi cta khuan lac. Piéu nay 13 do su tich
lily carotenoid ndi bao cua vi tao . Day cling
1a dic diém dac trung cua khuén lac cta nhiéu
dong vi tdo di dudng nhu Thraustochytrium va
Schizochytrium da dugc phan lap trong nhiing
nghién ctru trude d6 (Hoang Thi Lan Anh et
al., 2010). Hinh thai té bao ctia cac dong vi tao
phan 1ap dugc ciing rat da dang, da sb déu c6
dang hinh cau hay hinh elip, mot s6 ¢6 dang
hinh elip hoi kéo dai, va hinh chuéng. Dic biét
céc té bao ciia dong D5 ¢6 kha nang phat trién
va phan chia thanh timg cum gdm hai té bao

4.5

hay nhiéu hon. Pay ciing 1a diém dic trung
cua cac dong vi tdo thudc chi Schizochytrium
(Goldstein & Belsky, 1964).

3.2 Xac dinh trong lwgng khé dua vao
OD 600nm

Sau 4 ngay nhan sinh khdi nim dong vi
tao da phan lap véi thé tich 500ml, tién hanh
cac budc nhu trong mé ta & phan phuong
phap nghién ciru. Sau khi thu dugc két qua vé
chi s6 OD ma dich tao hap thu ¢ budc song
600nm va trong lugng kho ctua 5 dong vi tdo
phan 13p rong, str dung phan mém Microsoft
excel dé dung dudng chuan thé hién méi twong
quan gitra trong luong kho cua vi tao va chi
s6 OD hap thy & bude song 600nm cua dich
tao (hinh 2).
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Hinh 2. Puong chudn OD 600nm - trong lwong khé dong D2
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Sau khi xur 1y két qua bang phan mém excel, thu dugc két qua nhu sau (bang 2):

Bang 2: Phwong trinh hdi quy tuyén tinh giira chi s6 OD 600nm va trong lugng
kho cia vi tdo

STT Dong

Phuong trinh hdi quy tuyén tinh

H¢ s twong quan

1 D2 y =12,244x + 0,0431 R?=0,999

2 DS y = 5,6696x - 0,0275 R?=0,9976
3 D6 y =28,75x - 0,0727 R?=0,9945
4 D7 y = 18,257x + 0,0481 R?=0,9976
5 D8 y=19,577x + 0,0726 R?=0,9978

Viéc xay dung dudng chuan thé hién moi
turong quan gitra chi s OD ma dich tao hap
thu & budc song 600nm va trong lugng khod
ctia sinh khéi tao c6 y nghia rat 16n, n6 gitp
xac dinh duogc trong luong kho cua sinh khéi
tdo mot cach nhanh chong thong qua viéc do
quang pho dich tao & budc song 600nm ma
khong can phai ly tim thu sinh khéi, siy kho
va can khdi lugng - mot qua trinh mat nhiéu
thoi gian.

3.3 Xac dinh ham luwgng carotenoid
cua cac dong vi tao

Sau bon ngay nhan sinh khoi véi thé tich
200ml, tién hanh trich carotenoid tir sinh khéi
tuoi cua nam dong vi tdo da phan 1ap nhu moé
ta trong phan phuong phap nghién ctru. Sau khi
xtr 1y s6 lidu bang tinh toan va thong ké, két
qué cho thiy kha ning san sinh ra carotenoid
tong sb giita cac dong vi tao tuong ddi kha
chénh léch (Bang 3).

Bang 3. Ham lwong carotenoid tong sé ciia cac dong vi tao phan 1ap dwoc

Ham lwgng carotenoids (ug/kg trong lwgng kho)

Dong vi tao

Ethanol 90% Acetone 90%
D2 1219* 2984¢
D5 7569" 3017¢
D6 3670 47694
D7 795° 81172
D8 539¢ 529°

Ghi chii: Cdc gid tri trong ciing mét cot ¢é mau tu theo sau giong nhau khdc biét khong

¥y nghia (murc do 5%).

Mic dii duge trich bang loai dung méi nao
thi dong D5, D6 déu c6 ham lugng carotenoid
tong s rat cao. Trong khi do, cac dong vi tao
chtta ham luong carotenoid thap nhu dong
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hon thi khuan lac ¢6 mau tréng sita hodc trang
duc. Nhu vay co thé cho théy duoc mau sic
khuan lac cling d4 noi 1én duoc kha niang san
sinh ra sic t6 carortenoid cia ban than moi
dong vi tao. Khi trich bang dung mai ethanol
90%, ham luong séc td carotenoid tong sb cua
dong D5 1a cao nhit 1a 7569 (ug/kg), ké dén
la dong D6 v6i 3670 (ng/kg).

So vaoi chung Thraustochytrium sp. TN22
di dudng da dugc Hoang Thi Lan Anh et al.
(2010) phan lap tur dam ngdp man Thi Nai -
Binh Dinh chira ham Iugng carotenoid 1a 5216
ng/kg trong luong kho va 1a dbi twong tiém
nang trong ing dung nudi trong thuy san, thi
dong vi tdo DS da dugc phan lap trong nghién

8000 b
TOO0O0 -+
G000 -+
5000 -+

4000 A

3000 | B a
2000 -

Ham lrgng carotenoids (ng/ke)

1000 4

(8]

ctru nay chtra ham lugng cao hon.

Khi chiét bang dung moéi ethanol 90%,
dong D5 ¢6 ham luong carotenoid cao nhét 1a
7569 (ng/kg), nhung khi chiét bang dung moi
acetone 90% thi ham luong lai rat thép, 3017
(pg/kg). Cac dong vi tao da phan lap déu co su
khac nhau dang ké vé ham luong carotenoid
téng sb gitra hai loai dung méi dung dé chiét
xuét (Hinh 3). Diéu nay dung véi tinh chét ciia
sic td carotenoid, cho thdy mdi loai carotenoid
c6 kha ning hoa tan trong mdi loai dung moi
hitu co khac nhau va trong mdi loai dung
moi hoa tan khac nhau, kha niang hap thy dnh
sang toi da ciing khac nhau voi ciing mot loai
carotenoid (Zur et al., 2000).

O Eth=nol 90%%
M Acetone 90%a

a a
a a

[l

D2 D5 D6 D7 DS
Dong vi tao

Hinh 3. Kha ndng chiét carotenoids gitta dung méi ethanol 90% va acetone 90%

4. Két luan va dé xuit

4.1 Két luan

Pé tai phan lap duoc nim dong vi tao
tir cac mau 14 va nude thude ving bién Ca
Mau. Céac dong vi tao da phan lap dugc nuoi,
nhan va thu sinh khéi dé xac dinh ham luong

carotenoid. Ham lugng carotenoid gifra cac
dong vi tdo phan 1ap dugc co6 su khac biét dang
ké. Nhitng dong ma khuan lac ¢6 mau sic dic
trung (hong, vang, vang cam) thi ¢6 ham luong
carotenoid cao va nguoc lai. Dong D5 c6 ham
luong carotenoid cao nhat 7.569 pg/kg va dong
D8 c6 ham luong thip nhat 539 pg/kg.
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4.2 D@ xuit

Cai tién dicu kién nudi cay de gia tang

sinh khéi cho cac dong vi tao da phan lap.

Phan 1ap thém nhiing dong vi tao di

dudng ¢ nhitng dia diém, tinh thanh khac.
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