Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DE

Dunaliella 1a mot chi vi tdo luc don bao thudc nganh Chlorophyta, bo
Volvocales, ho Polybleppharidacae, hinh thai té bao khac biét so véi cac loai vi tao
luc khac do c6 glycoprotein trén mang té bao nhung thiéu thanh t& bao. Dunaliella
c6 thé tich luy nhiu hop chét c6 gia tri nhu protein, axit béo va cac sic t6 nhu
xanthophylls (zeaxanthin, lutein, a- va B-cryptoxanthin, violaxanthin va echinenon)
va caroten (a-caroten, all-trans B-caroten, 9-cis B- caroten, 15-cis P-caroten va
lycopen), di va dang dugc ting dung trong nganh y dugc, cong nghiép thuc pham,
lam chét phu gia, chat bd sung, thudc nhudém, hodc lam thirc an gia sac [1]. Trong y
hoc, hieu qua cua Dunaliella gidam nguy co bénh tim mach tiéu duong, viém gan B,
hen suyen va ung thu, cling nhu tac dung diéu hoa mién dich va khang viém da duogc
cong bd [1]. Loai vi tao bién D. tertiolecta c6 téc do sinh truorng va h1eu suét san
xuat dau cao (1én dén 37% sinh khéi kho - SKK) va do thiéu thanh té bao nén rat
thuan loi cho viéc khai thac cac san phém tu tdo va ap dung thao tac ky thuat di
truyén [2]. D. tertiolecta c6 thé sinh truong & cudng do anh sang cao (tir 100 dén
350 pmol/m’ s) va tich liy mét luong l6n beta-caroten nhung lai khong anh hudng
dén thanh phan axit béo [2, 3] va gan ddy n6 dugc xem 1a ddi tuong tiém nang cho
san xuét nhién liéu sinh hoc thé hé mai [4]. Tuy vay, nang suat sinh khdi tao cling
nhu thanh phan sinh hoa va ham lugng cac hop chét c6 hoat tinh sinh hoc quy cta
D. tertiolecta c6 thé bi thay d6i dudi diéu kién méi truong khac nhau nhu méi
truong dinh dudng, nhiét dJ, anh sang, 6 man... [5]. Do vay, viéc tim ra diéu kién
nudi thich hop dé tio dat ning suat cao, chit lugng tot trong thoi gian ngin nhat
nham cha dong cung cép dii nguyén liéu cho cac ing dung néu trén la rat can thiét.
Trong bai bao nay, ching t6i trinh bay cac dic diém sinh hoc va lua chon diéu kién
nudi cdy thich hop cho sinh truéng cuia chung Dunaliella sp. NY dugc phéan 1ap tir
nude bién cta ddo Nam Yét, thudc quﬁn déo Truong Sa, tinh Khanh Hoa, Viét Nam
(thang 5-6 nam 2021), cho nudi sinh khéi tao dat ning sudt cao, lam nguyén liéu cho
khai thac cac hop chét sinh hoc quy phuc vu trong nganh y duoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Khu vue nghién ciru va dia diém thu miu

Céc mau nudce bién duge thu vao thang 5-6 nam 2021 bﬁng Iudi vot thuc vat
phu du co6 kich thude 16 25 pm tai ving bién ddo Namyit (toa d6 10°10°45>°N-
114°22°00"’E), thudc quan dao Trudng Sa, Viét Nam. Cac mau nudc bién dugc
dung trong chai nhya (c6 d4 kho) giir trong tbi truée khi dua vé Phong thi nghiém dé
phan lap mau Dunaliella sp..
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2.2. Phwong phap nghién ciru

2.2.1. Phéin lgp Dunaliella sp.: Sit dung phuong phap hut 1 té bao bing
micropipet va cdy trai lién tiép trén moi truong Walne thach dia (agar 1,5%) c6 bd
sung hon hop khang sinh (ampicillin: 250 mg/L; gentamicin: 50 mg/L; streptomicin:
50 mg/L) [6]. Chung Dunaliella sp. phan lap thanh céng ¢ dong thuan, sach duoc
luu gitr & 6ng nghiém va binh tam giac 250 mL dudi diéu kién: méi truong Walne
long, 28°C-32°C, cudng d6 chiéu sang 30-60 pmol/m” s quang chu ky sang: ti 1a
12:12 h va nuéi tinh (lac bang tay lac 8 va 14 gio hang ngay).

2.2.2. Xdc dinh sinh truwong ciia tio: Sinh truong cua chung Dunaliella sp.
NY dugc danh gia thong qua mat d6 t& bao (MPTB) dugc dém bang budng dém
hong cau Burker - Turk (Puc) [6].

2.2.3. Phwong phdp chup dnh hinh thdi: Hinh thai té bao Dunaliella sp. NY
dugc quan sat, chup anh hinh thai duéi kinh hién vi quang hoc Olympus CX21
(Nhéat Ban) vdi do phong dai 400 va 1.200 lan.

2.2.4. Pinh danh bang sinh hoc phén tie: Ngoai phan loai dua trén dic diém
hinh théi, ching Dunaliella sp. NY duoc dinh tén khoa hoc bang phuong phap doc
va so sanh trinh tu nucleotid ctia vung gen ITS1-5,8S - ITS2 rRNA. Céap mdi dic
hiéu ITS1F: 5°- TCC GTA GGT GAA CCT GCG G - 3’ va ITS4R: 5’- TCC TCC
GCT TAT TGA TAT GC-3’ [7] dugc st dung cho nhan vung gen ITS1-5,8S - ITS2
rRNA ctia mau Dunaliella sp. NY véi kich thudc du kién 1a 650 bp Trinh tu ving
gen [TS1-5,8S - ITS2 rRNA cua loai Chlamydomonas reinhardtii chung CC-620
(JX839533.1) dugc st dung lam nhéom ngoai trong xay dung cdy phat sinh ching
loai [8, 9]. Céac chuong trinh Standard Nucleotide BLAST, blastn
(https://blast.ncbi.nlm.nih.gov/), nucleotide collection (nr/nt) database va ClustalX
(1.81), MEGA X software dugc sir dung cho phan tich va xay dung cay phat sinh
ching loai [10].

2.2.5. Phén tich thanh phan lipit va axit béo, protein, carbohydrat: Him
luong lipit dwgc xac dinh theo phuong phap Bligh and Dyer (1959) [11], ¢6 cai tién
phu hop véi didu kién ctia Viét Nam [6]. Thanh phan va ham luong cac axit béo cia
chung NY duoc xac dinh bang phuong phap LFOD-TST-8444 (GC-FID) do SGS
Vietnam Ltd. Company thuc hién. Ham lugng protein xac dinh theo tai liéu [12],
carbohydrat theo [13].

2.2.6. Lwa chon diéu ki¢n nuéi cdy thich hop cho sinh truwéng ciia chiing
Dunaliella tertiolecta NY: Ba méi truong dinh dudng (Walne, F/2 va Erdcheiber -
Erd) c6 thanh phin nhu cong bd [6]. MDTB ban dau (0,5 x 10% 1 x 10% 1,5 x 10%; 2
x 10° va 3 x 10° t& bao (TB)/mL), nhiét d6 (15, 25, 30, 37 va 45°C), cuong do anh
sang (60; 100; 140; 200, 300 va 400 umol/mzs), pH (3,0; 5,0; 7,0; 9,0 va 11,0), néng
do mubi (10, 20, 30, 40, 50 va 60%o) dugc st dung cho thi nghiém lya chon diéu
kién nudi ciia chiing NY & binh tam giac 250 mL (chra 150 mL dich tao/binh). Mbi
cong thirc thi nghiém dugc lap lai 3 lan, theo ddi trong 15 ngay. Cir 3-5 ngay/lan lay
20 mL mau dé xac dinh sinh truong ctia ching NY.
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2.2.7. Nuéi sinh khéi Dunaliella tertiolecta NY & cdc quy mé khdc nhau: Sit
dung diéu kién nudi thich hop lua chon dugc tir nudi trong binh tam giac 250 mL
cho nudi cay sinh khéi chung NY trong hé thong nudi hd (HTNH, & binh nhya 10
L), hé thong nudi kin (HTNK) 20, 50 va 100 L (voi thé tich nudi thuc té lan luot 14
26, 70 va 120 L) trong 15 ngay, dich tao dugc suc khi 24/24 h (voi tdc do suc khi 1a
0,25 L/phuat). Mau dugc iy 3-5 ngay/lan dé xac dinh cac thong sé nhu MPTB hodc
phan tich ham luogng lipit, protein, carbohydrat.

2.3. Xir Iy s6 liéu: S6 lidu thi nghiém dugc xir Iy bang phan mém Excel va xir
ly thong ké ANOVA mét thanh phan & muc y nghia p <0,05.

3. KET QUA VA BAN LUAN
3.1. Pinh tén khoa hoc chiing vi tdo bién Dunaliella sp. NY

Té bao cua ching NY c¢6 dang hinh giot 1€, don bao, mau xanh, kich thudc té
bao 8,4 £ 1,0 um chiéu dai va 4,8 + 0,6 pm chiéu rong, c6 kha ning chuyén dong
nho hai roi, ¢é 2 roi & dinh t& bao véi chiéu dai gan gip d6i chiéu dai than (hinh
1A). Dya trén khoa phan loai ciia Teodoresco (1905) [14] vé chi Dunaliella va cac
ddc diém hinh thai t& bao, so bo ching NY duoc xac dinh thudc vé loai Dunaliella
teriolecta va chung duoc ky hi€u 1a D. tertiolecta NY.

- D. tertiolecta strain UTEX999 MT477750.1
B D.tertiolecta strain ATCC30929 EF473742.1

Dunaliella sp. NY
D. tertiolecta strain CCMP1302 DQ377096.1

D. tertiolecta strain CCMP364 DQ377097.1
D. tertiolecta strain SAG13.86 EF473738.1
Dunaliella bardawil DQ116744.1
D. bioculata strain CCAP 19/4 MW471058.1
D. primolecta strain CCAP 11/34 KJ756819.1
D. quartolecta strain CCAP 19/8 KJ094616.1
D. polymorpha strain CCAP 19/7AKJ756821
D. salina strain CONC007 MT477741.1
D.salina strain CONC006 MT477740.1
B D. salina strain UTEX16449 MT477734.1
%\ D. salina strain CCAP19/25 MT477736.1

A

@
@©

Dunaliella sp.CCMP220 DQ377095.1
o D. viridis strain CONC002 DQ377098.1
66 D. viridis strainMSV-1 HQ864830.1
9L D. parvaKT355035.1
Chlamydomonas reinhardtii strain CC-620 JX839533.1

P
0.05

Hinh 1. Hinh thai té bao D. tertiolecta NY dudi kinh hién vi quang hoc. Thanh thudc

c6 kich thude 10 um (A). Cay phat sinh chung loai cua cac loai thude chi Dunaliella
dya trén trinh tu viung gen ITS1-5,8S-1TS2 rRNA da dugc cong bo trén GenBank (B)
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Trong nghién cuu nay, trinh ty ving gen ITS1-5,8S-ITS2 cua loai
Chlamydomonas reinhardtii chung CC-620 (JX839533.1) dugc st dung lam nhém
ngoai ddi véi chi Dunaliella [15]. 21 trinh ty ving gen ITS1-5,8S-ITS2 cua cac loai
khac nhau thudc chi Dunaliella & duoc so sanh bang phan mém BLAST va xdy
dung cay phat sinh ching loai (hinh 1B). Vung gen ITS1-5,8S-ITS2 rRNA cua
ching Dunaliella sp. NY dugc khuéch dai bﬁng cap mdi dic hiéu ITSIF va ITS4R
thu dugc c6 kich thude 650 bp, c6 d6 tuong déng dat 99,2% voi loai D. tertiolecta
ATCC30929 (c6 ma s6 dang ky EF473742.1 trén Genbank). Nhu vay, dua trén cac
ddc diém hinh thai, ty 1& phan tram tuong dong va phéan bd trén ciy phat sinh ching
loai cua céac loai thudc chi Dunaliella, c6 thé két luan ching NY thudc vé loai
Dunaliella tertiolecta. Trinh ty vung gen ITS1-5,8S-ITS2 rRNA cua D. tertiolecta
NY di duoc dang ky trén Genebank véi mi s6 duoc cap 1a OM101011.

3.2. Lwa chon méi trwong nudi cdy thich hop cho sinh trwéng ciia chiing
D. tertiolecta NY trong binh tam giac 250 mL

Anh hwong ciia méi trwong dinh dwéng: Ching D. terioalecta NY sinh
truong tot trong ca 3 mdi truong nudi Walne, F/2 va Erdcheiber - Erd dat MDTB
tuong ung la 7,82 £ 1,65; 7,64 = 1,06 va 7,10 = 1,15 x 10° TB/mL, khong co6 su khac
biét dang ké vé hinh thai va MPTB giita cdc moi truong nudi cdy khac nhau (hinh
2A). Mai truong Erd gidu dinh dudng nhat so v6i 2 moi truong nudi con lai nhung
viéc pha mdi truong Erd rat kho thyc hién va thanh phan dinh dudng thuong khong
6n dinh (do thanh phan dich chiét dat khong xac dinh duoc) khi st dung cho nudi
tao trén qui mo 1én. Mac du sinh truong cua chung NY trong mdi truong Walne co
thap hon so véi hai mdi truong con lai nhung méi truong nay cé gia thanh thap, dé
pha moéi truong ciing nhu dé& bo sung vao hé théng nudi trén quy mé 16n nén mai
truong nay da dugc chon cho céac thi nghiém nghién ciru tiép theo.

Anh hwéng MPTB gieo ban ddu: Két qua trinh bay ¢ hinh 2B cho thiy sinh
truong cua chung NY phu thude 16n vaio MDTB gieo ban dau. MPTB gico ban dau
12 3 x 10° TB/mL cho sinh truong cua tao dat cao nhét 1a 8,60 x 10° TB/mL sau 13
ngay nudi so v6i cac cong thirc con lai, sy khac biét cé ¥ nghia thdng ké sinh hoc (p
< 0,05). Tuy nhién, khong cé sy khac biét vé& anh huong cia MDTB ban diu 2 x 10°
va 3 x 10° TB/mL 1én sinh truong cua chung NY sau 13 ngay nuéi (p > 0,05). Do
vay, dé tiét kiém gibéng tao gieo ban dau chung toi lya chon MPTB gieo ban dau 2 x
10° TB/mL dugc lya cho cac thi nghiém tiép theo.

Anh hwéng ciia nhiét dp: Ching NY sinh truong tot nhat & 25°C, tiép theo &
30°C va 37°C, thip nhat & 15 va 45°C sau 15 ngay nudi cay (hinh 2C). O nhiét do
25°C, MDTB dat cao nhit 13 8,42 x 10° TB/mL, cao hon so v&i & cac nhiét d6 khac,
su sai khic c6 ¥ nghia thong ké sinh hoc (p < 0,05). Tuy nhién, su sai khac khong co
¥ nghia thng ké sinh hoc giita nhiét d6 30°C va 25°C (p > 0,05) tai thoi diém 12
ngdy. Nhu vay, dé co thé pht hop véi diéu kién khi hau ciia Viét Nam, giam chi phi
san xuét sinh khéi, nhiét 36 30°C duoc lua chon cho viéc nuéi thu sinh khoi ching
NY 6 quy md lon.
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Anh hwéng ciia cwong dj dnh sdng: Sau 15 ngiy nudi cdy, sinh truong cia
chung NY dat MPTB cao nhit 8,46 x 10° TB/mL & cudng d6 anh sang 100
pmol/m’s (hinh 2D). Sy sai khac c6 y nghia thdng ké sinh hoc vé sinh trudng cua
chung NY ¢ 100 pmol/m?s so v&i 200, 300 va 400 pmol/m”s sau 15 ngay nudi (p
<0,05). Tuy nhién, khong c6 sy sai khac gitra cuong do chiéu sang 60, 100 va 140
pmol/m?s (p > 0,05). Nhu vay, cuong do anh sang thich hop cho sinh truéng cia
chung NY & diéu kién phong thi nghiém 1a 100 umol/m’s. Tuy nhién, dé tiét kiém
nang luong, cuong dd chiéu sang 60 pmol/mzs duoc lua chon cho cac thi nghiém
tiép theo.

-
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Hinh 2. Sinh truéng cua vi tao bién D. tertiolecta NY duéi cac didu kién nudi khac
nhau: A: Méi truong dinh duong ; B: MPTB ban dau; C. Nhiét do; D: Cuong do
chiéu sang; E: N5ng do mudi: F: pH moi truong. Cdc chir sé6a b, c d e tai cung

mét thoi diém chi sw sai khdc cé y nghia thong ké sinh hoc (p < 0,05)

Anh hwéng ciia nong dé mudi: Anh huong cia moi trudng c6 ndng do mudi
khac nhau (tir 10 dén 60%o) lén sinh truéng ciia ching NY dugc trinh bay & hinh 2E.
Chung NY di thé hién kha ning thich nghi véi dai nong d6 mubi rat rong. Sau 15
ngdy nudi, chimg NY sinh truéng tét nhat & ndng do mudi 40%o, tiép theo 1a 30%o;
20%o, 50%o, 60%o va thip nhit & 10%o véi MPTB tuong tng 1a 8,63 x 10°; 8,39 x
10% 7,77 x 10°% 7,43 x 10% 7,06 x 10° va 6,80 x 10° t& bao/mL. Sy khac nhau vé
sinh trudng ctia ching NY & nong d6 mudi 30%o va 40%o 1a khong co y nghia thong
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ké sinh hoc (p > 0,05). Tuy nhién, & ndng d6 mudi <20%o va >50%o, sy sai khac c6 ¥
nghia théng ké sinh hoc (p < 0,05) so v6i cac nong do6 mudi con lai. Két qua nay
hoan toan twong dong v4i ndng d6 mubi tai ving bién dao Namyit - noi thu mau tao,
co néng d6 mudi dao dong tir 35 - 40%o. Nhu vay, néng d6 mudi tbi uu cho sinh
trudng cua chung NY 1a 30 - 40%eo.

Anh hwong ciia pH: Khong c6 sy khac biét vé anh huong ciia pH tir 7 dén 9
1én sinh trudng cua chiung NY (p > 0,05) va khoang pH tdi uu cho sinh truéng 1a 7 -
9 (hinh 2F). Tuy nhién, pH >10 va pH <5 da anh hudng Ién sinh trudng cta ching
nay. Trong mdi trudng c6 do axit cao (pH 3) hodc d6 kiém cao (pH 11), ching NY
khong thich nghi dugc nén sinh trudong ciia chung da bi e ché va giam sinh trudng
sau 15 ngay nudi. pH thich hop cho sinh truong cta chung NY 1a pH 7 da duoc lya
chon cho céc thi nghiém tiép theo (phu hop véi pH nudc bién noi thu mau) va moi
truong pha. Do d0, khong phai diéu chinh pH khi nhan nuéi sinh khéi & quy mé 16n.

Nhu vay, cac diéu kién thich hgp cho nuéi ching NY (méi truong Walne, mat
do té bao gieo ban déu 1a 2 x 10° t& bao/mL, nhiét d6 30°C, cudng do anh sang 60 -
100 pmol/m” s, ndng dé mudi 1a 30-40%o, pH moi truong 1a 7) da khong co su khac
biét so vdi cac thong sO 1y hod tai ving bién dao Namylt noi phan lap ching nay
cho thdy cac ddc diém sinh hoc ciia chiing tio NY goc van dugc duy tri 6n dinh sau
mot thoi gian phan lap, luu gitr va bao quan gidng. Két qua nghién ctru ctia ching toi
cling twong dong véi cong bd trén thé gidi vé chung tao Dunaliella cua Hamed va
cong su [16] c6 didu kién nudi téi wu cho sinh truong véi nhiét do 21-40°C, pH 7-9,
ndng d6 mudi 25-35%o, cudng do anh sang 1a 60 umol/m’s.

3.3. Nudi trong chiing D. tertiolecta NY & cac quy md khac nhau

Trén co s& lya chon duge diéu kién nudi thich hop cho su phat trién cua ching
NY & binh tam giac 250 mL néu trén, vi€éc nudi ching nay & quy mo 16n hon, tir
HTNH 10 L dén cac HTNK dang ong c6 dung tich 20, 50 L va 100 L ciing da duoc
tién hanh (hinh 3). Két qua nghién ctru thu duoc cho thiy MDTB cua ching NY phu
thudc vao hé théng nuoi va gia tri MPDTB dat duoc trong HTNK cao hon HTNH &
cung thoi diém nudi céy. MBDTB dat cuc dai 1a 8,30 x10° TB/mL sau 15 ngay nuoi
céy trong HTNK 20 L. Khoéng c6 su khac biét vé thoi gian té bao tao dat cuc dai
gilta cac cap do nudi khac nhau. Nang suat sinh khdi tao tuoi ciing dat cao nhat &
HTNK 20 L (285 mg/L/ngay). Sinh truéng tdo dat dugc trong nghién ciru nay cao
hon so voi cong bd ciia Chagas va cong sy [17] ddi v6i ching D. tertiolecta (BE
003) duoc nudi trong HTNK dang tim phang c6 nang sut sinh khdi tao dat téi da Ia
18010 mg/L/ngay. Piéu nay c6 thé do sy khac biét vé dic diém di truyén cua
chung tao dugc Iya chon va diéu kién nu01 ciy khac nhau. Do vay, ket qua trong
nghién ctru nay cia ching t6i da cung cap cac co s khoa hoc cho viée can phal tiép
tuc hoan thién nhan nuéi sinh khdi chung D. tertiolecta NY trén quy mo 16n dé dat
ning suit cao nham cung cap sinh khdi cho tach chiét cac chét c6 hoat tinh sinh hoc
0 Viét Nam trong thoi gian toi.
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Hinh 3. Sinh trudng ciia ching D.tertiolecta NY & cac cip d6 nudi khac nhau

3.4. Thanh phin dinh duéng va axit béo trong sinh khéi ciia chiing NY
dwoge & hé théng nudi kin 100 L

Mic du & HTNK 20 L c6 ning suit sinh khdi tio cao hon so véi HTNK 100 L
nhung v6i muyc tiéu cung cip du sinh khdi cho tach chiét cac hop chat thir cp thi
cin nudi tao trong cac hé théng ¢6 dung tich 16n. Chinh vi vay, chung lga chon
HTNK 100 L dé nhan nudi 13y sinh khdi cho phan tich thanh phan dinh dudng, axit
béo trong sinh khéi thu dugc.

Két qua ¢ bang 1 cho thdy trong sinh khdi ching NY cé ham lugng lipit,
protein va carbonhydrate cao, chita chii yéu céc axit béo khong bio hoa da ndi doi
nhu axit gamma - linolenic (C18: 3 ®-6; 5,07 = 0,59% so véi axit béo téng s6 -
TFA), axit alpha - linolenic (ALA, C18: 3 ®-3, 61,79 £ 1,98% so vdi TFA) va axit
stearidonic (SDA; C18 : 4 ®-3, 1,59 = 0,65% so vai TFA). Cac axit béo néu trén co
hoat tinh sinh hoc trong phong va diéu trj mot s bénh, 1am nguyén li€u cho san XUAt
thuc phém bao v¢ stic khoe [1, 2, 6]. Tuy nhién, thanh ph?m hodc ciu tric axit béo
cling c6 thé thay doi tuy thudc vao diéu kién vat 1y (anh sang, nhiét d6...) va hoa hoc
(cac hop chit trong méi trudng nudi). Kutluk [4] da chi ra rang, trong thanh phan
axit béo cua D. tertiolecta (% so voi TFA): C17:0 (8,6), C18:1 (17,8), C18:2 (25,3),
C18:3 (9,4), C20:0 (30,2), C20: 1 (8,7) chiém wu thé va céc axit béo nay di duoc
chtg minh tiém ning tng dung tot trong cudc song [18]. Thanh phan axit béo cua
ching NY trong nghién ctru nay ciing c¢6 thanh phan tuong ty voi cong bd [4] nhung
ham lugng C18:3 cao gap 6,57 lan. Hon nita, trong thanh phan axit béo ciia chung
NY con xuat hién EPA dat 2,25 + 0,09 % so v6i TFA. Piéu nay cho thay sinh khoi
ctia chung NY 14 ngudn nguyén liéu tiém ning cho tach chiét cac hop chat c6 hoat
tinh sinh hoc cao.
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Bang 1. Thanh phan dinh dudng va ham luong céc axit béo ciia chiing

D. tertiolecta NY nubi trong hé thong nudi kin 100 L

Acid béo Tén khoa hoc Tén thuémg | Ham lueng axit béo
go1 (% so voi TFA)

C16:0 Axit hexadecanoic Palmitic 12,78 £ 0,16
Cl6:1 (o-7) Axit 9-hexadecanoic Palmitoleic 0,23 £ 0,02

Cl6:1 (0-9) | Axit 11- hexadecanoic | Palmitoleic 0,35 £0,01
C17:0 Axit heptadecanoic Margric 2,71 £ 0,02
Cl17:1 (o-7) | Axit 10- heptadecenoic - 3,23 +£0,12
C18:1 (0-9) Axit 9-octadecenoic Oleic 6,59 £ 0,04
Clg2o-6c | OPOIZ Linoleic 2,68 +0,09
C18:3 (0-6) v-Linolenic acid - 5,07 £0,59
C18:3 (o-3) a-Linolenic acid ALA 61,79 £ 1,98
Cl18:4 (»-3) Acfci:agcl’eiazl:[ri:r;c:iz i SDA 1,59 £ 0,05
C20:0 Axit eicosanoic - 0,41 + 0,04
C20:4 (0-6) i’éﬁi S04 Arachidonic 0,28+ 0,17
C20:5 (»-3) Iz?ggss;i’eln{[;le‘r‘;(}iz- EPA 2,25+ 0,09
Acid béo khong bao hoa 84,06 + 3,16
Acid béo bao hoa 15,90 £ 0,22

Lipit (% SKK) 7,12+ 1,01
Protein (% SKK) 50,05 + 1,32

Cacbohydrat (% SKK) 3,23 £ 1,15

Phan tich thanh phan dinh dudng cta ching NY (bang 1) cho thdy chung nay
c6 ham lugng lipit, protein va carbohydrat dat 7,12+1,01; 50,05£1,32 va 3,23+1,15
% SKK, tuong tng. Két qua nay twong dwong vdi cong bd cua Sui va cong su [19],
Ahmed va cong su [20] vé ham lugng protein ctua Dunaliella dat 57 - 80% SKK,
ham luong carbohydrat va lipit ciing thay ddi theo diéu kién nudi cay.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022

165



Nghién ctru khoa hoc c6ng nghé

4. KET LUAN

ba dinh danh tén khoa hoc duoc chung Dunaliella sp. NY phéan lap dugc tai
ving bién ciia dao Namyit thudc quan dao Trudng Sa, Viét Nam (thu mau thang 5-
6/2021) thudc vé loai Dunaliella tertiolecta NY dua trén cac diac diém hinh thai cua
té bao va so sanh trinh ty ving gen rRNA ITS1-5.8S-ITS2. Trinh tu ving gen ITS1-
5,8S-ITS2 rRNA cuia D. tertiolecta NY di duoc diang ky trén Genebank véi ma sb
dugc cap 1a OM101011. Diéu kién thich hop cho nudi cdy chung NY 1a méi trudng
Walne, mat d6 té bao gieo ban déu 1a 2 x 10° t& bao/mL, nhiét d6 30°C, cudng do
anh sang 60 -100 pmol/m* s, ndng d6 mudi 1a 30-40%o, pH moi trudng 1a 7. Chung
nay c6 kha nang sinh truéng tét & quy moé phong thi nghiém véi mat do té bao dat
cao nhét 12 8,63 x 10° t& bao/mL sau 15 ngay nudi cdy va quy mé pilot dat ning suat
sinh khdi cao 14 285 mg/L/ngay khi nudi trong trong hé thdng nudi kin 20 L. Sinh
khéi tio nay gidu cac axit béo khong bao hoa da ndi d6i nhu C18:3 w-6; C18:3 w-3
va C18:4 -3, c6 tiém nang cho khai thac cac chét co hoat tinh sinh hoc.

TAI LIEU THAM KHAO

1. DaSilva M. R. O.B., Moura Y. A. S., Converti A., Porto A. L. F., Marques A.
D. A. V. M,, Bzerra R. P., Assessment of the potential of Dunaliella

microalgae for different biotechnological applications, A systematic review,
2021, 58:102396.

2. Safie S. R. B.,, Ng Y. K., Yao L., Lee Y. K., Growth bottlenecks of microalga
Dunaliella teriolecta in response to an up-shift in light intensity, European
Journal of Phycology, 2018, 53(4):509-519.

3. Tang H., Abunasser N., Garcia M., Chen M., Simon N. G. K. Y., Salley S. O.,
Potential of microalgae oil from Dunaliella teriolecta as a feedstock for
biodiesel, Applied Energy, 2011, 88(10):3324-3330.

4.  Kutluk T., Lipid productivity of marine microalgae Dunaliella teriolecta in
Marmara seawater and Johnson’s media with different salinities and
evaluation as a raw material source for biofuel production, Journal of
advanced research in natural and applied sciences, 2021, 7(2):266-273.

5. Chen H., Qiu T., Rong J., He C., Wang Q., Microalgal biofuel revisited: an
informatics-based analysis of developments to date and future prospects,
Applied Energy, 2015, 155:585-598.

6. Dang Diém Hong, Nuéi trong vi tdo giau dinh dwdng lam thwc pham chirc
nang cho nguoi va dong vdt nuéi ¢ Viét Nam, BO sach chuyén khao Tai
nguyén thién nhién va moi truong Viét Nam, NXB. Khoa hoc tu nhién va
Cong ngh¢, Ha N¢i, 2019, tr. 155, 162, 165, 234.

7. White T. J., Bruns T., Lee S., Taylor J., Amplification and direct sequencing of
fungal ribosomal RNA genes for phylogenetics, Academic Press, Inc., New
York, N.Y, 1990, p. 315-322.

166 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022



Nghién cutru khoa hoc céng nghé

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Liu Z., Zhang F., Chen F., High throughput screening of CO2-tolerating
microalgae using GasPak bags, Aquatic Biosystems, 2013, 9(1):23.

Haddad R., Alemzadeh E., Ahmadi A. R., Hosseini R., Moezzi M.,
Identification of Chlorophyceae based on 185 rDNA sequences from Persian
Gulf, Iran J. Microbiol., 2014, 6(6):437-442.

Hoang Thi Lan Anh, Ngb Thi Hoai Thu, Dang Didm Hong, Pinh tén mét sé
chung vi tao bién phan ldp tir viing bién Hai Phong va Nha Trang dwa trén
hinh théi té bao va phdan tich 188 rRNA, Tap chi Cong nghé Sinh hoc, 2010,
8(3):387-396.

Bligh E. G., Dyer W. J., A4 rapid method for total lipid extraction and
purification, Can. J. Biochem. Physiol., 1959, 37(8):911-917.

Bradford M. M., A rapid and sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-dye binding,
Anal. Biochem., 1976, 72(1-2):248-254.

Sun L., Ren L., Zhuang X., Ji X., Yan J., Huang H., Differential effects of
nutrient limitations on biochemical constituents and docosahexaenoic acid
production of Schizochytrium sp., Bioresour. Technol., 2014, 159:199-206.

Teodoresco E. C., Organisation et développement du Dunaliella, nouveau
genre de Volvocacée-Polyblepharidée, Beihefte zum Botanischen Centralblatt,
1905, 18(1):215-232.

Hejazi M. A., Barzegari A., Hosseinzadeh N. G., Hejazi M. S., Introduction of
a novel 188 rDNA gene arrangement along with distinct ITS region in the
saline water microalga Dunaliella, Saline Systems, 2010, 6(1):1-11.

Hamed 1., Ak B, Isik O., Uslu L., The effects of salinity and temperature on
the growth of Dunaliella sp. isolated from the salt lake (Tuz Golu), Turkey,
Turkish journal of fisheries and aquatic sciences., 2017, 17(7):1367-1372.

Chagas A. L., Rios A. O., Jarenkow A., Marcilio N. R., Ayub M. A., Rech R,
Production of carotenoids and lipids by Dunaliella tertiolecta using CO; from
beer fermentation, Process Biochemistry, 2015, 50(6):981-988.

Hopkins T. C., Graham E. J. S., Schuler A. J., Biomass and lipid productivity

of Dunaliella tertiolecta in a produced water-based medium over a range of
salinities, Journal of applied phycology, 2019, 31(6):3349-3358.

Sui Y., Vlaeminck S. E., Effects of Salinity, pH and Growth Phase on the
Protein Productivity by Dunaliella salina, Journal of Chemical Technology &
Biotechnology., 2019, 94(4):1032-1040.

Ahmed R. A., He M., Aftab R. A., Zheng S., Nagi M., Bakri R., Wang C.,
Bioenergy application of Dunaliella salina SA 134 grown at various salinity
levels for lipid production, Scientific Reports, 2017, 7(1):1-10.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022 167



Nghién ctru khoa hoc c6ng nghé

SUMMARY

STUDY ON THE BIOLOGICAL CHARACTERISTICS OF MARINE
MICROALGA OF DUNALIELLA TERTIOLECTA NY ISOLATED FROM THE
SEA WATER OF NAMYIT ISLAND BELONGING TO SPRATLY ISLANDS,

VIETNAM

Marine microalgae are an important source of raw materials for the extraction
of highly bioactive substances for humans and domestic animals. In this study, the
biological characteristics and the ability to grow biomass of green marine microalga
of Dunaliella tertiolecta NY isolated from seawater of Namyit Island belonging to
Spratly Islands, Vietnam (in May-June, 2021) was presented. Scientific name of the
strain Dunaliella tertiolecta NY based on morphological characteristics and analysis
of the sequence of rDNA ITS1-5.8S-ITS2 region was identified (with accession
number of this gene region of this strain was supplied on the GenBank is OM
101011). At the best conditions for the growth (i.e. Walne medium, initial cell
density of 2.0 x 10° cells/mL, growth temperature of 30°C, light intensity of 60 - 100
umol/mzs, pH 7, salinity of 30-40%o), highest NY strain cell density of 8.63 x 10°
cells/mL was obtained after 15 days of culture. The microalga D. tertiolecta NY was
also successfully cultured on a pilot scale in the plastic bottles 10 L and closed
photobioreactors 20 - 100 L resulting in a high biomass productivity of 285
mg/L/day and a biomass rich in polyunsaturated fatty acids such as gamma -
linolenic acid (C18:3 ®-6; 5.07+0.59 % of total fatty acid - TFA), alpha - linolenic
acid (ALA, C18:3 ®-3, 61.79£1.98 % of TFA) and stearidonic acid (SDA; C18: 4 ©-
3, 1.59+0.65 % of TFA) qualified for the extraction of value bioactive compounds.

Keywords: Dunaliella tertiolecta NY, polyunsaturated fatty acids, Namyit
Island, biological activity, Spratly Islands, biomass, microalgae, axit béo khong bao
hoa da noi doi, dao Nam Yet, hoat tinh sinh hoc, Quan dao Truwong Sa, sinh khoi, vi
tdo.
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