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Tém tit — Nghién citu xdc dinh khd ning nudi
sinh khéi va ham luong carotenoid téng ciia cdc
loai vi tdo bién thudc chi Schizochytrium va chi
Thrauschytrium & bo bién tinh Tra Vinh. Trong
dé, 05 mdu tdo dem nudi sinh khdi va xdc dinh
ham lugng carotenoid duwoc ki hiéu gom chiing
DH41.79, CN27, DH10, CN15 va CN47. Nghién
citu cho thdy mdt do té bao ciia ching CN47 la
cao nhdt qua cdc cdp nhdn gidng ciing nhu & cdc
mitc néng do pha loang khdc nhau (10%, 20%,
30%), chi ra méi tuwong quan thudn giita mdt dé
té bao Vi trong luong kho té bao ciia cdc chiing
tdo (R* = 1 > 0). Pong thoi, két qud nay con xdc
dinh dugc chiing CN47 ¢6 ham luong carotenoid
cao nhdt (7,613 lg/kg) so véi 04 chiing con lai va
cao hon so vdi cdc nghién ciu da duoc thuc hién.
Két qud nghién citu gép phan tao nén tdang cho
cdc cong trinh khoa hoc vé cdc lodi vi tdo bién di
dudng thudéc nhom Thraustochytrids co khd ndng
ting dung cao trong viéc sdn xudt sinh khoi, chiét
tach cdc hop chdt cé gid tri dinh dudng cao cho
nuoi trong thity sdn, hudng dén su phdt trién bén
vitng thong qua su thay thé nguoén ddu cd tir khai
thdc tu nhién tai tinh Tra Vinh.
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Abstract — This study aimed to determine the
biomass culture capacity and total carotenoid
content of heterotrophic marine microalgae gen-
era, including the genus Schizochytrium and
Thraustochytrium on the coast of Tra Vinh
Province. Five strains of these genera, DH41.79,
CN27, DHI10, CN15, and CN47, were cultured
for biomass and carotenoid content. The study
showed that the cell density of CN47 was high-
est with different periods under three different
dilution levels (10%, 20%, and 30%), with a
positive relationship between cell density and dry
weight of algae strains (R*> ~ 1 > 0). Besides,
the results indicated that all densities of strain
CN47 showed carotenoid content of this strain
(7,613 ug/kg) was significantly higher than that
of the 04 remainings and previous studies. The
research results contribute to the foundation for
scientific works on the heterotrophic marine mi-
croalgae Thraustochytrids, which have a high
potential for applications in biomass production,
extraction of high-value nutritional compounds
for aquaculture, towards sustainable development
through replacing fish oil sourced from natural
exploitation in Tra Vinh Province.

Keywords: carotenoid, genus Schizochytrium,
genus Thraustochytrium, marine microalgae,
Tra Vinh Province.
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I. PAT VAN BE

Hién nay, vi tdo 1a d6i tugng dang dugc chi y
vé kha niing chia dung nhitng hop chit sinh hoc
quy mang lai gid tri stic khoé, kinh t& va kha
ning gia ting sinh khdi ctia chiing. Carotenoid
12 mot trong nhitng hop chit dudc quan tim va
c6 vai trd quan trong & nhiéu linh vuc, dic biét
trong dugc pham va thuc phdm. Carotenoid dugc
ting dung rong rai lam chit phu gia tao mau cho
thuc pham va thiic An cho dong vat, chit bs sung
gilip gia tang gia tri dinh dudng cho tom, ca [1].
Bén canh d6, cic carotenoid vdi vai tro 1a chat
chdng oxy héa di mang lai 16i ich cho stic khoe
con ngudi bang cach ngin ngita cic bénh ung
thu, xo cting dong mach, duc thdy tinh thé va
mdt s bénh khic. Do d6, carotenoid da dudc
nghién cdu va ng dung rit nhiéu trong linh vuc
dugc, mi phdm [2]. Theo bdo cdo gan day, gid
tri clia carotenoid trén thi trudng thé gidi dang
gia tang, thi trudng carotenoid thiic an chan nudi
dudc du bao s€ dat CAGR la 3,6% trong giai
doan 2022 — 2027. Vé dai han, su phat trién clia
nganh nudi trong thily san va ting tiéu thu thdy
san dudc du dodn sé thiic ddy su phét trién cla
thi trudng carotenoid [3]. Nguoi ti€u dung ngay
cang ua chudng cdc san phidm c6 ngudn gbc thién
nhién da tao co hdi cho sy phat trién cta vi
tdo bdi vi ching 12 mot trong nhitng nguodn c6
kha niing san xuit carotenoid. Cdc nghién ctiu vé
vi tdo quang dudng va thuc vat dugc tng dung
dé sin xuét carotenoid phd bién hién nay. Theo
nghién ctiu ctia FarugAhmed et al. [4], trong s6
hang trim miu phan 1ap & Uc, véi 12 loai vi téo
da dugc sang loc vé ciu hinh carotenoid, ning
suét carotenoid va kha ning chdng oxy héa trong
ong nghiém, két qua chi ra riang T. suecica, D.
salina, P. salina va 1. galbana c6 thé dugc phat
trién thém dé€ san xuit carotenoid thuong mai.
Tuy nhién, viéc nudi tdo quang dudng gip nhiéu
kh6 khin va tén chi phi vi diéu kién nudi doi
héi phiic tap hon vé ché do 4anh siang, ham lugng
dinh dudng, yéu t6 nhiét do va diéu kién suc khi
s0 véi cac vi tdo di dudng. Thém vao do, né ting
trudng cham hon so véi vi tao di dudng [5]. Cac
nghién ctiu gin day da chi ra rang mot s6 vi tdo
thuoc nhoém Thraustochytrids (cac ching thudc
chi Schizochytrium va Thraustochytrium) c6 thé
dudc nudi cly dé tao ra sinh khoi cao, chiia mot
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luong dang ké lipid giau axit béo khong bao hoa
da (PUFA). Thém vao do, Thraustochytrids dudc
biét dén nhu mdt ngudn tiém ning dé san xuit cac
sac t6 carotenoid: xanthophyll, astaxanthin, zeax-
anthin, canthaxathin, echinenone va f-carotene
[6]. Tuy nhién, viéc tim kiém thém cic chiing
mdi G cac khu vuc khac nhau, mé rong thém dia
diém nghién cifu va chitng minh kha ning ton
tai, gia ting sinh khdi, tuyén chon cic chiing c6
gia tri sinh hoc, diic biét hop chit carotenoid ctia
cic gibng lodi tdo thudc nhém Thraustochytrids
d€ tao thém ngudn sinh khdi dia phuong 1a diéu
can thiét.

Vi vay, bai bdo nay cung cip dit liéu khoa
hoc vé kha ning nudi sinh khdi va ham
lugng carotenoid cla céc loai thudc chi Thraus-
tochytrium va Schizochytrium. Nghién cdu giup
tim nguodn cung cip cic dudng chit dinh dudng
c6 1gi c6 thé thay thé dau c4, chit tao mau, thiic
in ty nhién cho vat nudi hién nay va lam nén
tang cho cac nghién ctiu ting dung tiép theo trong
tuong lai tai tinh Tra Vinh.

II. TONG QUAN NGHIEN CUU

Vi tao di dudng 1a d6i tugng dudc nghién ciiu &
nhiéu phuong dién nhu dic diém sinh hoc, phan
loai, nhan dién, phan 1ap va ca vé mit ting dung
Vi tdo trong ndéng nghiép — thuy san nhung con
kha méi mé dbi v6i nhém vi tao c6 kha ning sian
xuét carotenoid. Niim 2007, Ping Diém Hong va
cong su [7] di gép phan nghién ctiu quy trinh
tach chiét dau sinh hoc gidu axit béo omega-
3 va omega-6 (EPA, DHA, DPA) tit sinh khbi
vi tdo bién di dudng, v6i muc tiéu chinh la xay
dung dugc quy trinh c6ng nghé nhan nhanh tao
va tach chiét, thu nhan dau sinh hoc giau EPA,
DHA, DPA tif sinh khéi vi tdo bién di dudng va
ting dung trong linh vuc san xuét thuc pham chiic
ning. Cac cong trinh nghién ctfu cia Ping Diém
Hong va cong su lién quan dén quy trinh chiét
tach cac hoat tinh sinh hoc quy gia nhu DHA,
squalene, PUFAs, B — carotene va lycopene da
dugc thuc hién va tng dung trong nudi trong
thly san va chiin nu6i gia cam. Nim 2010, Hoang
Thi Lan Anh va cdng su [8] da phéan 1dp thanh
cong céc chiing vi tdo bién di dudng mdi thude
chi Thraustochytrids giau DHA va carotenoid tu
dam ngap min Thi Nai — Binh Dinh. Két qua da
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cung cip thém dif liéu khoa hoc vé cic dong
vi tdo di dudng Thraustochytrids c¢6 kha nang
san xuit ra DHA, carotenoid ciing nhu dic diém
sinh hoc ctia mot s6 gidng loai thudc vi tio bién
Thraustochytrids va Labyrinthulids § Viét Nam.
Nhiing nim tiép theo, cic nghién ctiu do Tran Thi
Xuan Mai va cong su [9] da cho két qua phan
1ap, nhan dién dudc dong vi tao Aurantiochytrium
sp. BCMO5 c6 kha ning san xuit carotenoid véi
ham lugng téng s6 1a 7.600 ug/kg, nghién ciu
mang tinh chit cung cip di liéu khoa hoc vé
nhém tao nay & dia phuong 1a tinh Ca Mau. Cung
ddi tuong nghién ciu va dia diém trién khai, Lé
Bich Tuyén va Huynh Kim Yén [10] ciing da
phan 14p dugc 5 dong vi tao cd kha ndng san
xuat carotenoid, tuy nhién chua dinh danh dugc
thanh phan loai va danh gid kha ning san xuit
carotenoid cua cac dong vi tdo dugc phan 1ap.
Mot nghién cttu ciia Nguyén Thi Hoai Ha va cong
su [11] vé dic diém phan loai mudi chiing vi tio
di dudng Thraustochytrids phan lap ti riing ngap
min Xuan Thity, Nam Dinh da gép phan cung cip
mot cach tiép can méi trong phan loai, mo ta dic
diém sinh hoc, phan tif ciia Thraustochytrids ban
dia rung ngdp man Xuin Thay, Nam Dinh.

Céic nim gan day, nghién ctiu cia X. Zhao
[12] vé phan tich qui tinh téng hop sinh hoc
clia c4c axit béo trong Thraustochytrids cho thiy
chi tao thudc nhom Thraustochytrids ¢6 kha nang
san xudt ra ciac hop chét sinh hoc quy, céc
axit béo quan trong, dinh dudng nhu cic axit
béo khong biao hoa da chudi dai (VLCPUFAS),
axit docosahexaenoic (DHA, 22:6n-3), axit béo
bao hoa chudi (SFAs), acid palmictic (16:0) va
chudi SFAs axit pentadecanoic (15:0). Nam 2021,
Kaliyamoorthy Kalidasan [13] da phéan 1ap 127
chung thraustochytrid tir cdc sinh canh rung ngap
min & phia Nam quin dao Andaman, An Do dé
xac dinh tinh da dang, axit béo khong bao hoa da
(PUFAs) va tiém ning cong nghé sinh hoc clia
chiing. Céc chiing uu thé dudc xac dinh thudc hai
chi chinh (Thraustochytrium, Aurantiochytrium)
dua trén cic dic diém hinh thai va phan ti. Két
qua nghién ctu cho ring tit ci cac ching déu
khong ddc, c6 kha ning l1am tan huyét thach am
tinh. Do d6, cac ching thudc ho Thraustochytrids
dudgc cho 1a ngudn cung cip DHA tiém ning dé
ung dung trong viéc cham séc suc khoe cua con
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ngudi va ca.

Céc két qua trén chua nhin manh kh3 ning
nudi gia ting sinh khoi clia cdc dong vi tdo phan
1ap dudc. Thém vao do, viéc phan 1ap va nhén
dién cdc dong vi tdo bién di dudng c6 kha ning
san xuét carotenoid dudc thuc hién & cac tinh ven
bién khac nhau sé lam phong phi thém thanh
phan giéng loai ctia nhém vi tao bién. Pic biét,
Tra Vinh 1a mot tinh nam gitta hai song 16n, song
Tién va song Hau, c6 vi tri tiép gidp bién Dong
chiéu dai 65 km bd bién, diy 1a dic diém dia
hinh tao nén vung sinh thai khac biét va la mot
tinh c6 tiém ning rat 16n vé ndéng nghiép, thé
manh vé nuoi trong thily san. Mot trong nhiing
nguon thiic dn wa chudng trong nghé nudi trong
thdy sin hién nay 1a thiic &n c6 thé bd sung ham
lugng carotenoid tu nhién nhu vi tdo di dudng
Thraustochytrids that su can thiét dé€ nghién ciu.

pOI TUONG VA PHUGNG PHAP
NGHIEN CcUU

II1.

A. Thoi gian, dia diém va doi tuong nghién citu

Nghién ctu dudc thuc hién trong 06 thang
(3/2022 - 9/2022) tai cac phong thi nghi€ém thudc
Khoa Nong nghiép — Thiy san, Truong Pai hoc
Tra Vinh.

Ddi tugng nghién ciu: Céc ching tio dugc
phén lap tir 14 ban, 14 du6c tai cdc bo bién & tinh
Tra Vinh.

B. Phuong phdp nghién ciu

Phéan lap vi tao

Céc mau 14 ban, 14 dudc da xd 1i khi tring
dugc cit ra v6i kich thudc khoing 0,5 cm x
0,5 cm va ciy truc tiép vao cac dia petri c6
chia moi truong glucose yeast axtraxt peptone
seawater (GYPS), thanh phan gom: 3,0 g glucose,
1,25 g yeast extract, 1,25 g peptone, thém 50%
NBTN cho du 1 lit, chinh pH = 6, m6i trudng
dugc lam dac véi 15 g agar/L, moi trudng sau
khi khtt trung & 121°C trong 10 phit duge lam
nguodi dén khoang 60°C, sau d6 b3 sung 300
mg/L streptomycin (Strep) va 300 mg/L penicillin
G (Peni) [14]. Nhiing dia ndy dudc G trong tbi &
nhiét d6 28 + 1°C trong 3 — 5 ngay. Khi xuit hién
nhitng viing trang hodc vang nhat xung quanh céac
ria mép 14, cAy chuyén céc 1an tiép theo trén dia
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moi trudsng GYPS + Strep + Peni méi cho dén
khi xuét hién cic khuén lac rdi va thuan.

Phuong phap phan tich trinh tu 18S rDNA

DNA dudc tach chiét tit sinh khdi theo phuong
phép ctia Fawley et al. [14]. Phuong phap khuéch
dai phan ting PCR tit DNA tdng s6 vdi cac cip
modi Laby F: 5°-CCT ATC AGC TGT CGA TGG
TA-3’ va Laby R: 5°-GGT TAA GAC TAC GAT
GGT ATC TAA-3". San phdm PCR du kién c6
kich thuéc 12 700 bp. Thanh phin phin tng
PCR v6i tong thé tich 20 uL, bao gom 2,0 uL
dém 10X cho tag — DNA polymerase; 1,5 uL
dNTP méi loai (2,5 mM); 1,0 uL Laby F va
Laby R méi loai 10 mM; 1,0 uL. DNA khuon
(50 - 100 mg/uL ); 0,3 uL Taq polymerase
(5U/uL) va 13,2 puL nuéc. Chu trinh bién tinh
& 94°C trong 5 phiit. Chay nhic lai chu ki tai:
94°C/30 gidy, 55°C/30 gidy, 72°C/1 phut. Tong
hgp 72°C/5 phut [15]. Phan tich trinh ty gen 18S
rDNA tai Trung tam Xét nghiém Ki thuat cao
Viét A Mién Nam tai tinh Binh Ducng. San phim
dudc kiém tra va dién di trén gel agarose 1%. So
sanh do tuong dong céc trinh tu nucleotide ctia
mot phan doan gen 18S rDNA véi céc loai thudc
chi Schizochytrium, Aurantionchytrium, Thraus-
tochytrium da dudc dinh tén va ding ki mi s
trén Genbank.

Nuéi sinh khéi cic dong vi tao phan lap

Nhan gidng cip I: Chuyén can than mot khuin
lac dang nudi cy trén moi trudng GYPS dic vio
ong nghiém 50 ml chida 10 ml mai trudng 16ng
GYPS + Strep + Peni (300 mg/L). Nudi ciy dung
dich trén mdy lic 200 vong/phiit & nhiét do G
2841°C véi diéu kién tdi, trong 3 ngay.

Nhan gidng cip II: Sau nhan gidng cép I,
chuyén 1 ml dich vi tdo sang binh tam gidc 500
ml chda 199 ml mdi trudng GYPS + Strep. +
Peni (300 mg/L) 16ng. Tiép tuc nudi & ché do lic
200 vong/phit & 28+1°C vdéi diéu kién tdi trong
4 ngay.

Xic dinh trong lugng khé té bao va toc do
ting trudng té bao vi tao

Nghién cifu xdc dinh trong luong kho t& bao
dua theo phuong phap cia Taha et al. [16].

Sau bdn ngay nuoi ciy, cac dong vi tio da phan
lap va nhan dién so bo véi thé tich 200 ml, tién
hanh 14y 100 ml dung dich tio da dudc pha loang
bing mai trudng GYPS & cdc ndng dd khic nhau:
10%, 20% va 30%. Sau d6, tuong tng véi moi
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ndng dd pha loang li tAm thu sinh khdi té bao &
4.000 vong/phiit 6 nhiét d6 28°C trong 10 phuit.
D& bd phan dich 16ng 14y phan dich tia. Chuyén
sinh khéi tio thu dudc sang dia petri c6 dit mot
tAm gidy loc bén trong dia (can trong luong dia
va gidy loc ban dau) siy 6 65°C cho dén khi khéi
lugng khong ddi. Khéi lugng kho ciia tdo dudc
tinh theo cdng thuc:

M2 —-M1

1
100 x100

Khéi lugng tao(g/l) =

Trong do:

M1: Trong luong dia petri va gidy loc ban dau

M2: Trong ludng dia petri va gidy loc sau khi
siy

Phuong phap xac dinh mat dé tao

Su ting trudng cta té bao trong dung dich nudi
cdy dudc xdc dinh bang cich do mat do quang
phd cdc nong do pha loang 10%, 20%, 30% bang
mady do quang phd & budc séng 600 nm trong mot
diy OD 0,2 — 1,8. Thi nghiém dudgc lip lai ba 1an.

Tu nhitng thong sb thu dude, xay dung dudng
chuin qua phuong trinh hodi quy tuyén tinh giita
chi s6 OD va TLKTB ctia cic vi tio phan lap c6
dang y = ax + b. Trong d6, y 1a chi s6 OD va x
la TLKTB tuong tng cuta vi tao (g/l).

Xac dinh ham lugng carotenoid

Ham lugng carotenoid dudc xiac dinh theo
phuong phap ctia Hoang Thi Lan Anh va cdng
su [8]. Nghién sinh khbi tdo v6i cat thiy tinh va
thém vao 10 ml aceton 90% lanh. Loc liy dich
trong bang gidy loc chuyén biét Whatman GF/C.
Pinh mic 1én 10 ml bing aceton 90%. Po quang
phd & budc séng 480 nm.

Ham lugng carotenoid trong dung dich dudc
tinh theo cong thuc [17]:

Ham luong sic t6 (ug/L) = C/V

Trong d6: V 1a lugng thé tich dich tdo sau khi
dem loc (L) C (carotenoid tdng sd) = 4,0 * E480
(1g)

V6i E480 1a gia tri OD do dudc 6 bude song
480 nm.

Phuong phap xt Ii s6 liéu: S6 liéu dugc xi
1i trén Excel va cdc phan mém xi 1i s6 liéu hién
hanh (SPSS, Stargraphic...).

Phuong phap phan tich: Phuong phéap
ANOVA, xay dung dudng chuin tuong quan, xay
dung bang, biéu dd d€ minh hoa két qua.
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IV. KET QUA VA THAO LUAN

A. Binh danh cdc ching phdn ldp

Nghién ctu st dung phuong phap so sanh hinh
thai va so sdnh do tuong ddng cdc trinh tu gen
18S rDNA vé6i loai ¢6 mbi quan hé ho hang gan
da dugc dang ki trong ngin hang di li€u gen
NCBI, két qua thu dugc nhu Bang 1, Hinh 1 va
Bang 2, Hinh 2.

Két qua 6 Bang 1 va Hinh 1 cho thiy 02
ching DH41, DH79 c6 quan hé gan véi loai
Schizochytrium mangrovei (c6 ma dinh danh
DQ367049) 1a 92,24%. Ching CN27 c¢é quan
hé gin véi loai Schizochytrium sp. BR2 (c6 ma
dinh danh DQ525180) 12 99%. Chiing DH10 nam
trong mot cum riéng biét va c¢6 quan hé gan véi
Aurantionchytrium sp. B0O72 (c6 ma dinh danh
JF266572) 1a 99,05%. Nhu vay, nghién citu nhan
dién dugc 02 ching thudc chi Schizochytrium
gdm: chiing CN27 va chiing DH41, DH79 ciing
loai, ¢c6 quan hé gan véi loai Schizochytrium
mangrovei, ki hiéu ching la DH41,79 va 01
chiing DH10 thudc chi Aurantiochytrium. Két qua
nay gitp phat hién cac chi tdo bién di dudng
thuoc nhém Thraustochytrids c6 10i d6i véi con
nguoi va sinh vat.

Sau khi phéan tich va giai trinh tu doan gen
18S rRNA va so sanh hinh thdi cta 02 ching
CNI15 va CN47, Biang 2 va Hinh 2 cho thiy
ching CN15 ¢6 quan hé gan vé6i loai Thraus-
tochytrium aureum (c6 ma dinh danh AB022110)
12 92,79%. va ching CN47 c6 quan hé gan véi
loai Thraustochytrium sp. TN22 (c6 ma dinh
danh HQ116831) Ia 96,24%. Trong do, loai
Thraustochytrium sp. TN22 c6 kha niing san xuét
carotenoid v6i ham lugng carotenoid la 5.200
pg/kg trong lugng sinh khéi kho [8] va la dbi
tuong tiém ning trong Ung dung san xuit DHA
va DPA (axit docosapentaenoic), ham lugng lipid
va squalene cao [7]. Két qua nghién ctiu di xac
dinh dugc ching CN47 c6 quan hé gan giii véi
loai Thraustochytrium sp. TN22 la khdi dau cho
céc ting dung vé loai tdo ndy, dic biét trong chiin
nudi va thdy san vé viéc tao mau dé cam cho
long do tring ga va mau sic cia tom.
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B. Két qud nudi sinh khéi cdp 1 va cdp 2 vi tdo
di dudng Thraustochytrids

Mat dé té bao tio cia cac chiing vi tao khi
nudi sinh khoi cip 1 va 2

Sau ba ngay nudi sinh khdi vi tdo cip 1 (Hinh
3 va Hinh 4) va bén ngay nuoi cly chuyén cip
2 (Hinh 5), c4c chiing vi tdo dugc xac dinh bang
cach do mat do quang phd & budc séng 600 nm
va phan tich théng ké cho thdy mat do té bao
gitfa cdc ching vi tdo & cip 1 va cip 2 chénh
léch khong nhiéu (Bang 3).

Két qua mat do t& bao clia cdc ching vi tdo
cho thiy su ting tudng ctia t& bao tdo phat trién
tot sau bay ngay nudi cdy. Trong d6, ching CN47
mit dd cao nhét so véi cdc ching con lai. Ching
DH41,79 dat mat do thip nhit & cic lan nhan
gibng cap 1 va cip 2. Ping Diém Hong va cong
su [7] khao sat diéu kién nudi cly thich hop céc
ching thudc chi Schizochytrium. Két qua cho thiy
dudng cong sinh trudng ctia 04 ching tiém ning
thudc chi Schizochytrium sinh truéng di vao pha
can bang sau nim ngay nudi. Pay la diéu kién
thich hop dudc lua chon d€ so sanh sinh khéi to
tao ra. Vi vy, viéc bd tri nudi cip 2 & bdn ngay
nudi d€ do mat do sinh khdi tao 1a phu hop.

Mat do cao nhit 13 chiing CN47 sau hai 1an
nhén giéng cip 1 va cip 2 v6i ham lugng 20,65
x 107TB/ml (cip 1) va 31,79 x 107TB/ml (cip 2);
cac chung con lai CN15, CN27, DH10, DH41,79
c6 mat do t& bao khong chénh léch nhiéu va
khong khéc biét ¢6 y nghia thong ké (miic y nghia
5%). Trong d6, ching CN47 dudc nhin dién co
quan hé gan véi loai Thraustochytrium sp. TN22
c6 tiém ning san xuét carotenoid 14 chit c¢6 vai
trd phu gia tao mau ty nhién cho thuc phim,
chit bd sung gitp gia ting gia tri dinh dudng
cho gia suc, gia cam, tém, ca [18]. Nghién ciu
cua Kaliyamoorthy Kalidasan [13] da phan lap
127 chung Thraustochytrid tf cdc sinh canh ring
ngip min & phia Nam quan ddo Andaman, An Do
d€ xdc dinh tinh da dang, axit béo khong bao hoa
da (PUFAs) va tiém ning cong nghé sinh hoc ctia
chiing. Céc ching uu thé dugc xéc dinh thudc hai
chi chinh (Thraustochytrium, Aurantiochytrium)
dua trén cdc dic diém hinh thdi va phan i, két
qua cho théy tit ci cic ching déu khong doc, c6
kh4 ning 1am tan huyét thach 4m tinh. Do do,
cac ching thuéc ho Thraustochytrids dudc cho
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Bang 1: Két qua dinh danh chi Schizochytrium va chi Aurantionchytrium & tinh Tra Vinh

TT Ki hiéu chiing C6 quan hé gin véi chiing Ti lgi:’i’l)gt::';‘gsi‘;‘im Mi dinh danh
1 CN27 Schizochytrium sp. BR2 99 DQ525180
DH41 Schizachvtrium mangrovei 92,24 DQ367049
2 DH79 Schizochytrium mangrovei 92,24 DQ367049
3 DHI10 Awvrantionchytrium sp. B072 90,05 JF266572
anaz ¥ 12 ngudn cung cip DHA tiém ning d€ ting dung

trong viéc cham soc stc khde clia con ngudi va
ca. Mat do té bao va san xuat PUFA cia mot
s6 chiing Thraustochytrid c6 thé thay d6i bang
cach thao tic cdc thong sb vat 1i va héa hoc
clia qua trinh nuoi [19]. Piéu nay cling giai thich
rang trong qud trinh nudi ciy, mot sb yéu té moi
truong tic dong lam anh hudng dén mat do té
bao, su gia ting sinh khdi vd mat do nuoi ciy
gitfa cdc lan thi nghiém c6 d6 dao dong trung
binh kha cao gitta cac chiing vi tdo dugc phan

Hinh 1: Hinh dang té bao cac ching thudc chi
(thanh kich thudc 1 um) Schizochytrium va
Aurantiochytrium

Bang 2: Két qua dinh danh céc chi
Thraustochytrium & bd bién tinh Trd Vinh

1ap.
] Tilé (%) P
Kihiéu Coquan hé gin twong dong véi MaA dinh
T ching  voi ching doan gen danh cN27 | DH10 DH4179 | CN15 | CN47
18sRNA - '
1 CNI5  Thraustochytrium 92.79 AB022110 !
daureum
2 CN4T  Thraustochytrium 96.24 HQ116831
sp. TN22
-
Hinh 3: Cic chiing vi to nhan giéng cip 1
sau ba ngay nuoi
| CN15

Hinh 2: Hinh dang té bao (thanh kich thudc 1
um) cac chung chi Thraustochytrium

Bang 3: Két qui thdng ké so sanh mat do té
bao céc chiing tdo nudi cip 1 va cip 2

M3t dd té bao Mit dé té bao
TT Tén ching trung binh trung binh
(z10'TB/mD) c¢dpl (z10°TB/ml) cdp 2
1 CN15 14,03% 17.65%
2 CN47 20,65° 31,792
3 CIN27 15,53% 21,88°
4 DHI10 14,420 18,920
5 DH41,79 14.47° 18.33%

Ghi chii: Cdc gid tri trong ciing mét cot c6 mdu
tw theo sau giong nhau khdc biét khong y nghia
(mitc do 5%)

Hinh 4: Nuéi cip 1 trong mdy lic
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CNZT DH41, 79 DHlO CN15 t CN47 E

[IY e

Hinh 5: Cic ching vi tdo nhan giéng cip 2
sau bén ngay nudi

Két qua ham luwegng carotenoid cia cac vi
tao da dugc phan lap

Céc chung vi tao da phan 14p va nhan dién so
bd véi thé tich 200 ml sau bon ngay nudi cly
(cAp 2) sé duogc 1y 100 ml dung dich tdo va pha
loing bing moi trudng GYPS & cic ndng do:
10%, 20% va 30%, sau d6 do mat do quang phd
cac ndng do pha lodng & budc séng 600 nm. Két
qua thu dugc nhu Bang 4.

Bang 4: Mat do té bao cc ching tdo & cic
ndng dd pha loang khic nhau

NONG NGHIEP — THUY SAN

dé thuan tién cho viéc tinh todn va vé biu dod
dudng chuin, mat do té bao dudc chuyén vé don
vi 1a 10 TB/ml cho phu hgp va giam khoang
cach gifta mat do quang va trong luong kho té
bao trong biéu do.

Két qua trong lugng khé té bao & cac nong
do khac nhau gitra cac chung vi tao

Sau khi thuc hién cac budc theo phuong phap
nghién ctiu, ching t6i phan tich khdi lugng kho
té bao clia cac chiing vi tdo. Két qua thu dugc
nhu Béng 5.

Bang 5: Trong lugng kho té bao cic ching tio
& cac ndng do pha loang khac nhau

Tén Trong hrong khé té bao (g/100ml)
chiing 10% 20% 30%

Ciu Ngang

CN15 0,080,006  0,12£0.03 0.29+0,02
CN47 0,130,086 0,23=0,05 0.33+0,11
CN27 0.07+0,03 0,15=0,05 0.22+0,02
Duyén Hai

DH10 0,09+0,015 0,1£0,02 0.15+0,02
DH41.79 0.08+0,01 0,15=0,05 0.23+0,02

Mt dé té bao & cic ndng dé pha loing

dT. on (x10"TB/mI)

g 10% 20% 30%
CN13 1.86° 3 49b 7820
CN47 3,41 6,83 9,78
CN27 1.91° 4.8° 751
DH10 2,18k 414 6.33b
DH41,79 1,83 4,08 6,57

Ghi chii: Cdc gid tri trong cung mot cét c6 mdu
tw theo sau gioéng nhau khdc biét khong y nghia
(mitc do 5%)

Phan tich théng ké & miic y nghia 5% cho
thAy mat do té bao cla cac chiing CN15, CN27,
DH10, DH41,79 & ciing ndng do pha loang khac
biét khdng c6 y nghia thdng ké. Ching CN47 c6
mit do t& bao cao nhét & cic nong do pha loing
1an lugt véi mic 3,41 x 107 TB/ml (10%), 6,83
x 107 TB/ml (20%), 9,78 x 10" TB/ml (30%).

Miit khéc, két qua so sanh mat do té bao cling
mot ching & ba miic nong do pha loing khic
nhau déu cho thdy mat d té bao ting dan va khac
biét c¢6 y nghia thong ké. Riéng chiing CNI15,
mit do t& bao & nong do 10% va 20% khac biét
khong c6 ¥ nghia théng ké. Mat do té bao clia céc
chiing vi tdo do & cac nong dd khac nhau 10%,
20% va 30% dudc st dung d€ li trich sinh khdi
khd va xay dung dudng chuin giita trong luong
kho té bao véi mat d6 quang té bao. Tuy nhién,
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Ghi chi: Két qud thé hién la gid tri trung binh
+ sai s chudn

Két qua cho thiy trong luong kho té bao tio
dugc trich tif cdc sinh khéi tuoi tuong ing clia cic
chling c6 su ting dan & cic nong d6 pha lodng
khic nhau. O ndng d6 30%, trong luong kho
cao nhét dat dugc 1a chiing CN47 véi 0,33g/100
ml va thap nhit 13 ching DH10 véi 0,15g/100
ml. Trong luong kho té bao c6 thé dugc xdc
dinh truc tiép bang cach 1dy mot lugng tdi thiéu
ctia dich huyén phu t& bao d€ li tAm. Sau khi
d6 thé ndi, t& bao dudc riia bang nudc cit dé
loai bd tit ci cic chit hoa tan. Dich huyén phu
dugc li tAm mot 1an nita, cac té bao sau khi
két dic lai dudc siy kho trong ti sdy va can
dé xac dinh trong lugng. Pay la phuong thic
truc tiép nhit dé€ xac dinh s6 luong sinh khéi té
bao. Tuy nhién, cich xdc dinh nhu thé ton nhiéu
thdi gian va dé bo qua nhiing thay doi nho cia
sinh khéi té bao, dich huyén phu day dic va té
bao phai dugc rira sach hoan toan khdi nhiing
chit ngoai sinh bam vao [20]. Lin Lu et al. [21]
cho ring c6 mdi tuong quan tuyén tinh dang ké
gitta mat do té bao, mat do quang va trong luong
kho té bao. Mit khéc, nghién ctu David Ulises
Santos Ballardo et al. [22] cho rang phucng phap
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do quang phd nhanh chéng, don gian va cu
thé d€ do khoi luong sinh vat ctia bbn loai vi
tao (Nannochloropsis gaditana, Phaeodactylum
tricornpose, Chaetoceros calcitrans, Isochrysis
affinis galbana) c6 hiéu suit cao trong nudi trong
thdy san da dugc phat trién va budc séng cu thé
cho d6 hip thu tdi da cla tiing loai dugc thiét
lap khac nhau.

Vi vay, viéc xdc dinh trong lugng khd t& bao
bang phuong phap xdy dung dudng chuidn giita
trong luong kho té bao va mat do quang la
phuong phép gitp xic dinh nhanh sinh khéi kho
cta vi tdo thong qua viéc do mat d6 quang dich
tdo thudéc nhém Thraustochytrids & budc song
600 nm la c6 y nghia rit 16n, gitp tinh chinh
x4c cao hon va dd mat nhiéu thdi gian trong viéc
thu li tam sinh khdi, sy kho va can trong lugng
dich tio sau siy.

Xay dung duong chuin gita trong lugng
kho va mat do quang (OD) té bao cic chiing
vi tao

Sau khi do mat do quang té bao va xic dinh
trong luong kho té bao, két qua dudc xi 1i va vé
dudng chuin cho chiing CN47 nhu Hinh 6.

1.2

Yy = 2.9884x - 0.0105

1 =0.
os /l 0.9951
e

0.6
0.4
0.2

OD (600nm)

/ Trong lirong khé té bao
0 r T T | 2/100 ml
a2 01 p2 03 04

Hinh 6: Pudng chudn OD (600 nm)
trong lugng kho ching CN47

Két qua thé hién & Hinh 6 cho thiy cic diém
tuong quan gitta mat do quang va trong lugng kho
té bao ctia chiing CN47 hau nhu déu nam trén
dudng thang, véi hé s6 tuong quan 1a R? = 0,9991
gan bang 1 thé hién mbi tuong quan thuin. Dua
vao dudng chuin c6 thé xac dinh dugc & nong
dd pha loang 30% cho két qua trong luong kho
té bao cao nhit.

Viéc xt 1i s6 liéu cta 05 chiing vi tao thu dudc
két qua nhu Bang 6.

Bang 6 cho thiy ca 05 ching tio déu c6 R?
gin bing 1 > 0. Piéu nay thé hién mbi tuong
quan thuin gitta mat do té bao va trong luogng
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Bang 6: Phuong trinh hdi quy tuyén tinh
gitta chi s6 OD (600 nm) va trong lugng kho
clia té bao

Phirong trinh Hé <é
Stt  Tén ching hoi gquy twoms

tuyén tinh g quan
1 CN15 v=26878x+00075 R2=09984
2 CN47 y=29884x-00105 R*=09991
3 CN27 v =2.709x R2=109971
4 DHI10 v=33219x R2=109931
5 DH41.79 v =27836x E2=10.9908

kho ctia sinh khéi tdo. Piéu nay chi ra ring &
ndng do pha lodng cao, mat do té bao tio cao sé
thu dugc sinh khdi tdo nhiéu hon din dén trong
lugng khd té bao cao.

C. Két qud ham luong carotenoid ciia cdc chiing
vi tdo dd phdn ldp

Sau bdn ngay nhan sinh khdi cip 2 cdc ching
vi tdo da phan lap va nhan dién so bd vdi thé
tich 200 ml, tiép tuc thuc hién cic budc mo ti
trong phuong phdp nghién cttu d€ xac dinh ham
luong carotenoid tdng sd ctia cdc vi tdo da phan
lap (Bang 7).

Két qua xt li s6 liéu bang tinh todn va phan
mém théng k& cho thiy kha ning sin sinh
carotenoid téng s6 ctia cic chiing kha chénh
léch. Ba chung CN27, DH10, DH41,79 ¢6 ham
lugng carotenoid tdng s6 khac biét khong c6 y
nghia thong ké. Ching CN15 va ching CN47 c6
ham lugng carotenoid téng sd cao hon lan lugt
1a 7.026 ug/kg va 7.613 ug/kg. Trong d6, ham
lugng cao nhit 1a ching CN47 véi 7.613 ug/kg.
So v6i két qui nghién ctu ctia Tran Thi Xuin
Mai [9], dong BCMO5 dugc phan 14p & ring
ngap mdn Ca Mau véi 7.600 ug/kg va dong D5
khi chiét xuit bang dung moi ethanol 90% trong
nghién ciu cia Lé Bich Tuyén va cong su [10]
v6i ham lugng carotenoid 7.569 ug/kg, chung vi
tao CN47 c6 ham lugng tuong duong. Mit khac,
so v6i dong Thraustochytrium sp. TN22 da dugc
Hoang Thi Lan Anh va cong su [8] phan lap tu
dam ngip min Thi Nai, tinh Binh Pinh chita hAm
lugng carotenoid 1a 5.200 pg/kg, chling vi tao nay
c6 tiém ning san xuét cao hon gip 31,7%.

V. KETLUAN

Nghién cifu budc dau xic dinh dudc kha ning
nudi sinh khdi clia cic ching vi tdo bién cta chi
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Bang 7: Ham ludng carotenoid tong sd ctia cdc chling vi tdo da phan lap

Sttt Tén chang

Mit d6 té bao & bwéc séng 480 nm (x10°TB/ml)

Ham hrong Carotenoid téng sé (ng/kg)

1 CNI15 1.76 £ 0.11
2 CN47 1,90 £ 0,16
3 CN27 0.74 £0.26
4 DH10 0.65+034
5 DH41,79 1,00 = 0,09

7.026°
7.6132
2.946°
2586"
4.013P

Schizochytrium va chi Thraustochytrium thudc ho
Thraustochytrid. Qua trinh nhan giéng cap 1 va
clp 2 cho thiy mat do t& bao clia cic ching vi
tdo déu c6 su ting trudng va phat trién tdt sau
bdy ngay nudi ciy. Trong d6, ching CN47 c6
mat do cao nhét so vdi cic ching con lai. Ching
DH41,79 dat mat do thip nhit & cic lan nhan
gibng cép 1 va cip 2. Két qua xac dinh ham lugng
carotenoid cho thdy kha ning san sinh carotenoid
tong sb clia cac ching khd chénh léch. Ching
CN47 c6 ham luong carotenoid tong sb cao nhat
so véi bbn chiing con lai 1a 7.613 ug/kg. Nhu
vdy, cac ching tao da phan 1ap dudc G cac bs
bién tinh Tra Vinh déu c6 kha ning nudi sinh
khbi va chiét xuét cac hop chét c6 gid tri cho gia
sdic va con nguoi.
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