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TOM TAT

Su tang truong va tich lily lipid 1a nhling thach thac trong viéc ung dung vi tdo trong nganh nudi trong thiy san
va nhién liéu sinh hoc. Vi tao ¢ dic tinh ting trudong cao thudng cé nhidu kha ning bit ngudn tir mdi trudng dia
phuong. Do d6, chiing t6i dd phan lap ba chiing tao silic thudc chi Entomoneis tir vung 16i cla ring ngap mén
Can Gid, vi cac ching nay c6 thé chira nhiéu co héi ¢ tiém ning tich liy lipid cao. Viéc sang loc dua trén mot
quy trinh chuan sir dung hinh théi, sy ting truong va ham lugng lipid. Trong sd 3 chiing nay, ching c¢6 kha ning
tang truong va ham lugng lipid cao nhat 1a Entomoneis sp.01, dat tbc d6 ting truong 1én t6i 0,74/ngdy, ning suat
sinh khdi 12 0,83 (x10* té bao/mL/ngdy), hiéu suét lugng tir toi da ciia quang hé II 14 0,73 va ham luong lipid 1a
8,25 pg/mL. Chiing nay duoc coi 1a pht hop dé nghién ctru thém vé sy tich Iy lipid va lam ngudn thirc thirc dn
trong nudi trong thuy san dia phuong.

Tur khoa: Entomoneis, ham lugng lipid, rirng ngdp mén Cén Gio, téo silic, vi tao bién.

MO PAU

Trong xu hwéng phat trién cla céng nghé vi tdo, ngoai nhitng loai nhw Spirulina, Chlorella, Dunaliella va
Haematococcus da dwoc (rng dung rong rai thi nhdm tao silic (diatom) ciing ludén dwoc danh gia 1a ngudn nguyén
liéu tiém nang trong nhiéu linh vwe nhw nudi tréng thuy san, cong nghé thwe phdm, thuc phdm chirc nang, y hoc
va dwgc phdm. Mét sb tao silic da dwoc xac dinh 1a cé tiém nang ng dung trong céng nghé sinh hoc, phu hop
cho dinh hwéng s dung ching lam thwe phdm chirc ndng, dwoc phdm cho ngudi va thirc &n bd sung cho dong
vat trong nudi trdng thiy san nhw Skeletonema (Lién et al., 2018), hodc cé sw téng trwdng va tich ldy lipid cao dé
lam nguyén liéu san xuét diu sinh hoc nhw Nitzschia, Tetraselmis, Cymbella, Cylindrotheca (Duong et al., 2015).
Nhin chung, nhém tao silic dwoc danh gia la mét ngubn nguyén liéu day hira hen khi chang tich IGy mét lwong
I&n lipid, hon nia I|p|d c6 ngudn gbce tir tao silic co thé dwoc wa thich va thu hit sw cha y I&n trén thi trwdng toan
cau vi tidm nang cla ching trong san xuét bén vitng hon so véi dau ca (Y| et al., 2017) va nhiéu nghién ctru
sang loc cac ching tao silic c6 ham lwong lipid cao da dwoc thwe hién trén thé gisi (Cointet et al., 2019a; Cointet
et al., 2019b) va & Viét Nam (Lién et al., 2017). Trong nhém tao silic, mét sb loai thudc chi Entomoneis da dwoc
xac dinh la c¢é nhiéu (rng dung trong céng nghiép thwc phdm va duwoc phdm nhu E. alata giau axit béo (Soares et
al., 2013) va Entomoneis sp. MMOGRB 0374S c6 ch*a nhiéu omega-6 (He et al., 2016). Muc tiéu cia nghién
clru nay 1a phan lap, khao sat dac diém ting trwédng va ham lwong lipid ctia mét sb ching tao silic thudc chi
Entomoneis trong méi trweéng c¢é tinh x&o trén cao nhw rivng ngap man Can Gid - Thanh phd H& Chi Minh. Két
qua sang loc kha nang tich Idy lipid cGa cac chiing Entomoneis sé& lam co s& dé thuwc hién tiép tuc cac nghién
ctu trng dung trong céng nghé sinh hoc vé vi tao.

NGUYEN LIEU VA PHUONG PHAP
Phan lap va diéu kién nuéi cay trong phong thi nghiém

Cac chling Entomoneis dwgc phan 1ap tir mau nwéc séng Dan Xay (10°28°49.14” N; 106°51°49.73” E) va tir séng
Lo Véi (10°27 34.40” N; 106°54'17.06” E) thudc ving 16i ctia Khu duy tri¥ sinh quyén rirng ngap man Can Gio.
Thoi diém thu mau nwdc duoc thwe hién 4 13n, 2 1an dai dién cho mia mwa ndm 2018 va 2 1an dai dién cho mua
khoé ndm 2019 nham ting t6i da kha nidng bt gap cac loai thudc chi Entomoneis. Entomoneis thudng sbng troi
ndi, nén dwoc thu nhan bang ludi phiéu sinh véi mét lwéi 20 pm khi triéu cao. Mau nwéc c6 tao dwoc dwa vé Phong
thi nghiém Sinh hoc, Khu thic hanh thi ngh|em Sinh - Héa - M6i trwong, thudc Trwdng Dai hoc Sai Gon, st dung
phwong phap phan lap cac té bao dcm I& bang Pasteur micropipette dé tao nén nhirng ching vi tao silic don
dong (monoculture). Méi trwéng nubi cay va gitr gibng dwoc s dung la F/2 ¢6 dd man trung binh tlr 25 - 30%,
pH = 7,3 - 7,8. St dung cac binh Erlenmeyer loai 250 mL, cé cac nat bdng, hap vo tring trwdc khi st dung, chira
150mL méi trwdng nudi ciy F/2 dé thuc hién cac thwc nghiém khao sat vé sw tang trwdng va ham lwong lipid.
Didu kién nubi cay c6 kiém soat dwoc thwe hién trong phong nudi cdy cé nhiét do 25°C + 1, cwdng dd anh sang
50 umol photon.m2.s", v&i chu ki sang/tdi 1a 12:12 gi¢r. Mat d6 xuét phat ban dau la 104 té bao/mL.
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Phan tich hinh thai hoc

T& céc chling vi tdo silic don dong phan Iap dworc, tién hanh quan sat dic diém hinh thai & cac pha tang trwéng
béng kinh hién vi quang hoc & d6 phéng dai 100X va 400X. Nhitng chiing dwoc cho 1a cé kha nang thudc chi
Entomoneis s& dwgc lam sach chat hiru co bang cach x& i véi dung dich H202 30% (Merck) va dung dich HCI
10%, tiép tuc riva mau lai cudi cing badng NH4Cl 1%, dé& khé & nhiét d6 phong va cb dinh mau bang keo Naphrax
clia Sigma-Aldrich (Witkowski et al., 2016). Quan sat hinh dang manh v, do céac kich thuwéc cac manh vé tir anh
hién vi dién t& (SEM) chup tai Trung tam Coéng nghé sinh hoc Thanh phé H& Chi Minh. Dwa vao tai liéu
(Entomoneis |Genera - Diatoms of North America ; Mejdandzié et al., 2018) d& mé ta va so sanh hinh thai cla
cac ching Entomoneis phan 1ap duoc.

Khao sat cac dic diém sinh trwéng

Mat dd té bao dwoc xac dinh bang cach dém sb té bao cé mat trong mot thé tich xac dinh st dung budng dém
hdng ciu Neubauer cai tién clia Germany. Puwdng cong téng trwéng dwoc xay dung dwa vao bién dong sb
lwong té bao theo ngay.Téc dd tang trwdng dwoc tinh dwa vao mat do té bao & hai thoi diém khac nhau trong
qué trinh tang trwdng theo cong thirc p = [In(N: - No)l/(t - to). Nang suét sinh khbi (BM) dwoc tinh theo cdng thire
BM = (Nt — No)/(t — to), trong db t; va to la hai thoi diém trén dwéng cong téng trieéng; Nt va Nola mat do té bao &
céac thoi diém twong (ng (Wood et al., 2005). Bé cac dinh sinh khéi kho, tién hanh thu sinh khéi tai thoi diém cé
mat d6 t& bao cao nhét, loc 10 mL dich nudi cay qua gidy loc (Whatman GF/F, dwdng kinh 47 mm, kich thuéc 16
0,7 um). Lam kho gidy loc cé vi tdo & 95°C dén khéi lwong khéng ddi, lam mat trong binh hat &m chan khong.
Can lai gidy loc va xac dinh trong lwong khé (mg/L). Hiéu suét quang hoa tbi da ctia quang hé Il (PSIl) dwoc thé
hién bang thong sé Fv/Fm (Richmond, 2008). Sy phat huynh quang cuta vi tdo duwgc do bang bang thiét bi
AquaPen-AP-100 (Photon Systems Instruments, Czech Republic) sau khi dé dich vi tdo trong téi 5 phut.

Xac dinh ham lwong lipid

Ham Iwong lipid tdng dwoc xac dinh theo phwong phap Sulfo - Phospho - Vanillin (Mishra et al., 2014; Park et al.,
2016). Dau hat cai thwong mai Simply dwgc st dung dé& xay dung dwdng chuén. Hé sb xac dinh ciia md hinh hdi
quy cao (R? = 0,99) cho thdy méi quan hé gitra ham lwong lipid va d6 hap thu phi hgp véi mé hinh tuyén tinh:
Ham lwong lipid (ug/mL) theo thé tich = 116,7 x As3o - 0,0339. Ngoai ra, dwa vao mat do té bao, két qua dinh
lwong lipid c6 thé quy dbi thanh don vi pg/té bao.

Phan tich va théng ké sé liéu

Céc sb liéu thu dwoc trong qua trinh thi nghiém dwoc xt ly thdng ké trén phan mém SPSS (26.0) va Microsoft
Office Excel (16.35). M&i thi nghiém dwoc 1ap lai 3 14n @& tinh trung binh va dé léch chuén bang chwong trinh
Microsoft Excel. Sy phan hang, chia nhom theo cong thirc Duncan, T-test, dwa trén nhirng khac biét cé y nghia &
mirc p<0,05, cac gia tri dwoc bidu hién bdng cac mau tw khac nhau kém theo sau sb trung binh.

KET QUA VA THAO LUAN

Pic diém hinh thai

Duai kinh hién vi quang hoc (400X), cac t& bao Entomoneis ma chung t6i phan lap dugc co hinh la buwi hodc
hinh dang dan violon (panduriform), thudng cd thé sac t6 mau vang hoi ndu, mau sac dam hay nhat, phan manh
hay chiém tron thé,tl'ch té bao phu thudc vao trang thai sinh ly cla té bao theo tirng giai doan khac nhau, manh
vé c6 thé van (xodn) theo truc dinh (Hinh 1). Nhitng ddc diém hinh thai bén ngoai nay dic trwng cho chi tao
Entomoneis.

Entomoneis sp.01 Entomoneis sp.06 Entomoneis sp.08

Hinh 1. Anh dwéi kinh hién vi quang hoc (400X) ctia ba chiing tao silic Entomoneis

Dwa vao anh SEM, manh v ctia 3 chiing déu c6 duong séng lung dang sigma theo chiéu dai tir dinh dau, co
nhieu van xen ké trén mat vo (Hinh 2). Nhirng déc diém hinh thai quan trong nay dac treng cho chi Entomoneis.
Chi tiét d&c diém cu thé cla tirng ching dwgc md ta va so sanh véi nhibng loai twong tw dwoc trinh bay trong
Bang 1.
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Hinh 2. Anh SEM céu tric vo cla ba chiing tao silic Entomoneis

Bang 1. Bic didm kich thwéc cta ba chiing tao silic Entomoneis

$6 van/10pm Chiéu dai (um) Chiéu réng (um)
Entomoneis sp.01 34 26 - 36 12
Entomoneis sp.06 18 34 -41 17 - 23
Entomoneis sp.08 17-19 35-41 24 - 28

So sanh cac dédc diém hinh thai ctia ba chiing v&i cac két qua trong cac tai liéu tham khao vé& phan loai chi
Entomoneis (Entomoneis | Genera - Diatoms of North America; (MejdandZié¢ et al., 2018), cho thdy 3 ching
Entomoneis trong nghién ctru nay thudc 3 loai khac nhau, cu thé ching Entomoneis sp.01 c6 nhiéu déc diém
twong ddng voi lodi Entomoneis umbratica, chiing Entomoneis sp.06 cé nhiéu dac diém twong ddng voi loai
Entomoneis paludosa, va chiing Entomoneis sp.08 cé nhiéu déc diém twong ddng vdi loai Entomoneis alanta.
Tuy nhién dé c6 thé khang dinh chinh xac vé tén loai ctia ba chling nay, ching téi can cé thém nhidu béng chirng
phan loai bang cac chi thi sinh hoc phan ttr danh riéng cho téo silic.

DPwong cong tang trwéng

Buong cong tang trwdng clia cac chling Entomoneis trong moi treong F/2, voi mat do ban dAu la 10* tb/mL dwoc
thwe hién nham muc dich xac dinh thdi diém ting trwo’ng manh nhét cta ting chung Entomoneis. Két qua nghién
ctvu cho thay mat d6 t& bao Entomoneis sp.01 tdng dé&u trong 7 ngay nuéi cdy dau tién. Sau dé, cé sw dao dong
vé s6 lvong té bao trong cac ngay ké tiép trudc khi dat cuwe dai 10,95 x104 tb/mL vao ngay thir 12. Mat d6 té bao
Entomoneis sp.06 dat cwc dai vao ngay th(r 9 voi 5,48x10* tb/mL. Entomoneis sp.08 cé xu hwéng tang trong
4 ngay dau tién nhung k& tir ngay th& 5, dwéng cong téng trwéng khong 6n dinh cho dén khi dat cuc dai
6,35x10% tb/mL vao ngay thir 12 twong tw nhw Entomoneis sp.01 (Hinh 3). C6 thé nhan thdy, mat do cuc dai cla
Entomoneis sp.01 cao gap khoang hai Ian so véi hai ching con lai trong cling didu kién nudi cly. Thoi gian dé
mat do té bao dat cwe dai phu thudc nhidu vao mat dd xuét phat, trong nghién clru nay méi chi ap dung mét mat
dod chung 1a 104 tb/mL, vi vay can khao sat thém anh hwéng clia mat dd xuat phat dén sw sinh trwéng cla tirng
chlng tao.

14
12 =& Entomoneis sp.01
10 - Fntomoneis sp.06

Entomoneis sp.08

Mat dd (x10* té bao/mL)

s
|

NO NI N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13
Théi gian (ngay)

Hinh 3. Pwong cong tang trwwdng ctia ba chting tao silic Entomoneis
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Pic diém co ban vé sw sinh treéng

Ngoai dwong cong tang treéng thi mot sb théng tin co ban khac vé su sinh trwéng clia ba ching Entomoneis
dwoc cung cép trong Bang 2. Chlng Entomoneis sp.01 co tbc dd téng trwdng cao nhét 1a 0,74/ngay, cao hon
gép hai 14n so vé&i ching Entomoneis sp.06 nhung khong co sy khac biét khi so sanh voi tbc do tang trwdng cla
ching Entomoneis sp.08. Twong tw, nang suét sinh khdi ctia Entomoneis sp.01 cao nhéat v&i 0,83 x 10% té
bao/mL/ngay va gia tri nay hon gap doi va c6 sw khac biét cd y nghia théng ké so véi hai gia tri con lai cia
Entomoneis sp.06 va Entomoneis sp.08. Entomoneis sp.01 c6 ham lwong sinh khdi khé cao nhét & 38,53 mg/L
nhuwng khéng cé su khéc biét cé y nghia thdng ké gitra ba chiing vi to nay.

Bang 2. Pic diém sinh trwéng cla ba chiing vi tao silic Entomoneis

Dic diém sinh trwdng Entomoneis sp.01  Entomoneis sp.06 = Entomoneis sp.08
Tébc d6 tang trwdng (1/ngay) 0,742+ 0,198 0,30° + 0,230 0,62%° + 0,122
N&ng suét sinh khéi (10* té bao/mL/ngay) 0,832 + 0,084 0,49° + 0,192 0,44° + 0,048
Sinh khéi kho (mg/L) 38,532 + 1,415 36,36 + 4,554 29,162 + 6,564
Hiéu suét lwong ttr t6i da ctia PSII (Fv/Fm) 0,732+ 0,045 0,61°+ 0,026 0,69° + 0,023

Trong nghién ctru nay, Entomoneis sp.01 c6 hiéu suat lwong tir toi da cta PS 11 (ty s6 Fv/Fm) dat gia tri cao nhét
la 0,74, trong khi Entomoneis sp.06 va sp.08 co gia tri thap hon, lan Iwet 1a 0,61 va 0,69. Théng thwong ty 1€
Fv/Fm cua dich nudi cdy vi tho khoe manh sé& dao dong tir 0,7 dén 0,8 (Richmond, 2008). Bbi voi tao luc, ty 18
nay co thé dao dong t» 0,65 dén 0,80, tuy nhién ty 1& nay thay ddi dang ké, tuy thudc vao ché dd chiéu sang va
dieu kién sinh ly khac nhau (Schuurmans et al., 2015). Nhw vay, cén ct trén nhirng déac diém sinh trwéng thi
Entomoneis sp.01 dwgc danh gia la co sy sinh trwdng tét nhat so véi hai chldng con lai trong cung diéu kién nudi
cly & phong thi nghiém.

Ham lwong lipid

Két qua dinh lwong lipid theo thé tich (ug/mL) va theo té bao (pg/té bao) clia 3 chiing Entomoneis duoc trinh nay
trong Bang 3. Chang Entomoneis sp.01 ¢4 ham lwong lipid theo thé tich cao nhéat (8,25 pg/mL), gap khoang 1,2
Ién so v&i Entomoneis sp.06 va gap 4 1&n so v&i Entomoneis sp.08. Tuy nhién, khi danh gia ham Iwgng lipid theo
té bao thi ching Entomoneis sp.06 lai c6 ham lwgng lipid cao nhat (132,6 pg/té bao) gap 1,7 lan so v&i chlng
Entomoneis sp.01 va gép khoang 5 Ian so véi chiing Entomoneis sp.08.

Bang 3. Ham lwong lipid ctia ba chting tao silic Entomoneis

DPon vi Entomoneis sp.01 Entomoneis sp.06 Entomoneis sp.08
ug/mL 8,25 + 1,332 6,932+ 1,470 1,73+ 1,250
pg/té bao 75,7°+ 7,148 132,6° £ 10,470 28,6° + 2,368

Trong chi Entomoneis, loai E. paludosa |a mét dbi twong tiém nang va dwoc nghién clru nhiéu vé thanh phén
sinh hoa va dac biét la ham Iwong lipid. Khi s¢ dung phwong phap Bligh va Dyer, ham lwgng lipid cia E.
paludosa dao ddng trong khodng 43,8 - 89,9 pg/té bao tuy theo tirng didu kién moi trwong nudi cay khac nhau
(Jauffrais et al., 2015). Ham lwgng lipid cla E. paludosa dat khoéng 81 pg/té bao trong didu kién nudi cay khéng
¢ khang sinh va khoang 124 pg/té bao trong didu kién nudi cdy c6 bd sung khang sinh (Jauffrais et al., 2017). So
sanh két qua khao sat ham lweng lipid cla cac ching Entomoneis trong nghién ciru nay thi ching Entomoneis
sp.01 va Entomoneis sp.06 déu cé thé 1a nhirng dbi twong tiém nang dé tiép tuc khao sat cac yéu té anh huwéng
dén kha nang tich Ity lipid trong qua trinh sinh trwdng va co thé khai thac (rng dung trong céng nghé vi tao.

KET LUAN

Ba chuing vi tao silic Entomoneis dwgc phan lap thanh dong don tir méi tridng nwde trong vung 16i cla rivng ngap
man Can Gid va dwoc git gibng, nudi cdy trong méi trwdng F/2 & diéu kién phong thi nghiém cé kiém soat nhiét do,
anh sang va quang chu ki. Nhitng khao sat vé& hinh thai dwéi kinh hién vi quang hoc va hién vi dién tt cho thay ba
chiing Entomoneis nay thudc ba loai khac nhau va can bé sung thém thong tin di truy&n cla cac chliing nay ching
han nhuw m& vach DNA d& c6 thé dinh danh dén loai chinh xac. Trong cling mét didu kién nudi cdy & quy mé phong
thi nghiém, chling Entomoneis sp.01 cé tdc d6 ting trwdng cao nhét 13 0,74/ ngay, ndng suét sinh khéi Ia 0,83 x 10*
tb/mL/ngay, hiéu suét lwong t tdi da cta quang hé 1114 0,73 va lipid ham lwong 1a 8,25 ug/mL. Chang Entomoneis
sp.01 dwoc danh gia cé sw sinh trwdng tét nhat va cé tidm nang dé& phat trién nghién ctu tiép theo dé tdi wu hoéa
didu kién nudi cdy dé tang cudng chét lwong sinh khéi va khad nang st dung chling nay trong cong nghé vi tdo theo
hwéng san xuét lipid va lam thire an trong nudi trdng thay san cdia dia phwong.

Loi cam on: Cong trinh diege thiee hién bang ngudn kinh phi tir dé tai co sé ciia Treong Pai hoc Sai Gon, md s6 CS2019-08.
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MORPHOLOGY, GROWTH, AND LIPID CONTENT OF DIATOM STRAINS
Entomoneis ISOLATED FROM CAN GIO MANGROVE

Nguyen Van Tu, Nguyen Van Duy, Nguyen Thi Thuy Linh, Diep Ngoc Man,
Duong Ho Ngoc Tram, Nguyen Hoang Kim Anh, Du Ly Thuy Huong, Nguyen Duc Hung’

Saigon University

SUMMARY

The growth and lipid accumulation are challenges in the application of microalgae in the aquaculture and
biofuels industry. Microalgae with high growth characteristics are more likely to originate from the local
environment. Thereby, we isolated three diatom strains belong to Entomoneis genus from the core zone of Can
Gio mangrove, as these strains may harbor more opportunistic strains with high lipid accumulation potential. The
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screening was based on a standard protocol using morphology, growth, and lipid content. Among these 3 strains,
the one most likely to be effective for growth and lipid content was Entomoneis sp.01, reaching growth rates of
up to 0.74 day !, biomass yield of 0.83 (x10* cell mL 'day '), maximum potential quantum efficiency of
Photosystem II of 0.73 and lipid content of 8.25 pg/mL. This strain has considered suitable for further
investigation as lipid accumulation and feed in local aquaculture.

Keywords: Entomoneis, lipid content, Can Gio mangrove, diatom, marine microalgae.
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