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TOM TAT

Tao xoan Spirulina (Arthrospira platensis) la loai vi khuan lam dwoc nudi phd bién lam thwc pham chic nang,
m§ phadm va thirc &n thiy san do giau protein, séc td, vitamin, axit béo khéng no va cac nguyén té vi lwong. O Viét
Nam, nghién ctru vé tdo xodn Spirulina bt dau tlr cudi nhirtng ndm 1980, tap trung chd yéu danh gia cac yéu td moi
trweng va k§ thuat nudi. Tuy nhién, cac nghién ctvu vé& phan lap, dinh danh va xac dinh cac dic diém sinh hoc cla
loai tdo xodn cé ngudn gbc ban dia con han ché. Vé&i muc tiéu khai thac ngudn gen ban dia, mét ching vi khuan lam
phan bé & hdé Van Quan (Ha Noi) da dwoc phan 1ap, dinh danh va xac dinh d&c diém sinh trwéng trong cac moéi
trweng Hoagland, BBM, BG11, % Chu-10 va Zarrouk. Phan tich dic diém hinh thai st dung kinh hién vi quang hoc
va dién t& quét két hop vdi phan tich ving trinh tw 16S rRNA, cho thdy chiing vi khuan lam phan lap da dwoc xac
dinh thudc loai Arthrospira platensis. Ngoai trir méi trwéng Zarouck, loai vi khuan lam nay cé kha nang sinh truwéng
tbt trong méi trwdng BG11 va BBM. Nghién clru tao nén tang ban dau dé khai thac ngudn gen ban dia cho thyc
ph&m chirc nang, my phadm va thirc an nuéi trdng thiy san.

T khoa: Arthrospira platensis, hd Van Quan, méi trwong BG11, phan Iap, tdo xoan Spirulina.

Isolation and Characterization
of the Strain Arthrospira plastensis Isolated from Van Quan Lake

ABSTRACT

Spirulina (Arthrospira platensis) is a species of Cyanobacteria and is widely cultivated for functional foods,
cosmetics and aquaculture feed due to its rich protein, pigments, vitamins, unsaturated fatty acids and trace
elements. In Vietnam, Spirulina was first studied in the late 1970s, mainly focused on investigating environmental and
nutritive factors as well as culture techniques. However, very few studies on isolation, identification and
characterization of native strain have been done. With the aim of exploiting the indigenous genetic resources, a strain
of Cyanobacteria distributed in Van Quan lake (Hanoi) was isolated, identified and cultured in the medium of
Hoagland, BBM, BG-11, %2 Chu-10 and Zarrouk. By morphological analysis using optical and electron scanning
microscopy combined with 16S rRNA sequence analysis, the isolated strain was identified as Arthrospira platensis.
As the results attained, except for Zarrouk media, this species can grow well in in BG-11 and BBM media. The study
provided an initial scientific basis for exploiting indigenous genetic resources for functional foods, cosmetics and
aquaculture feeds.

Keywords: Arthrospira platensis, BG11 medium, isolation, Spirulina, Van Quan lake.

gi6i. Cho dén nay, 2 loai tao xoin thudc chi
Arthrospira dugdc nudi trong trén quy mo 1én 6

1. DAT VAN DE

Arthrospira 12 mo6t chi thuoc nhém vi  nhiéu quéc gia trén thé giéi 1a A. maxima va
khudn lam vé6i cdu tric dang soi xoén da bao A. platensis. Tén goi tao xodn Spirulina mang

phan bo rong 6 hau hét cac thuy vuc trén thé  tinh lich st 1a tén goi chung cua 2 loai
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A. maxima va A. platensis. Tao xoén dudc st
dung rong rai trong nhiéu linh vuc nhu thuc
pham, héa dugc, thic &n nudi trong thiy san do
giau protein (60-65%), sic t6 phycocyanin,
B-carotene, chlorophyll a va axit béo khong no
(y-linolenic acid/GLA) va cac nguyén t6 vi lugng
nhu kém, sit, canxi (Menegotto & cs., 2016;
Ahsan & cs., 2008; Vonshak, 1997).

Vé mit lich st, ngay tu cuéi thé ky XIX,
Gomont da dé cap dén ca 2 chi Arthrospira va
Spirulina (Gomont, 1982), nhung sau d6 chi
Arthrospira khong dudce coi 1a mét chi riéng ré va
dugc hgp nhat cung véi chi Spirulina (Geitler,
1925). Gan day, bing cach so sanh dong thoi cac
dac diém hinh thai va trinh tu DNA, Arthrospira
va Spirulina da dugec xac dinh lai thanh 2 chi
riéng ré (Komarek & cs., 2014; Sili & cs., 2012).
Ngoai khac nhau vé dac diém hinh thai va di
truyén, su khéc biét gitia 2 chi con thé hién 6 kha
(GLA),
Arthrospira c6 kha nang téng hop axit y-linolenic
acid (GLA), trong khi dé Spirulina khéng téng
hgp duge GLA (Vonshak, 1997).

Trén thé gidi, cac chung tao xodn dude dua
vao san xuit § quy mé coéng nghiép dugc biét
dén chu yéu la Spirulina platensis Gomont,
S. platensis NIES-39, S. platensis Geitler,
S. platensis (Nordstedt) Geitler, S. maxima
(S. geitleri) (Setch. et Gardner), Arthrospira
fusiformis (Voronichin) va A. maxima. Trong s
cac loai thuoc chi Arthrospira, 2 loai
A. platensis va A. maxima dudc phat hién § cac
ho nhiét déi va can nhiét d6i c6 pH kiém véi
néng do carbonate (CO,*) va bicarbonate
(HCO;) cao (Habib & cs., 2008). Loai
A. platensis duge phat hién & chau Phi, chau A
va Nam My, trong khi d6 loai A. maxima mdéi
chi dugc phat hién & Trung M§ (Vonshak, 1997).

Cho dén nay 6 Viét Nam, nghién ctiu vé cac
vi khuén lam cht yéu tap trung vao viéc nudi dé
thu sinh khéi tao xodn Spirulina (Nguyén Thuy
Nga & cs., 2020; Nguyén Dtic Bach & cs., 2020;
DPiang Dinh Kim & cs., 2011) va danh gia su
phan bd cta mot s6 loai thudce chi Anabaena,

ning téng hop v-linolenic acid

Nostoc, Hapalosiphon, Mastigocladus,
Synechocystis, Gloeocapsa, Chroococcus,
Microcystis, Aphanocapsa, Microcoleus,

Lyngbya, Phormidium va Oscillatoria v61 muc

tiéu st dung lam phan bén gidu nitd cho cac
rudng lda (Nguyén Xuan Hoa & cs., 2020;
Nguyén Thi Hanh Nguyén & cs., 2019; Nguyén
Pinh San & cs., 2015) va nghién ciu vé kha
nang sinh doc t& ¢ cac hé (Duong Thi Thuy &
cs., 2012). Mac du su phan bo cta tdo lam &
nhiéu thuy vuc nuéc ngot da dugc dé cap, tuy
nhién viéc phan lap va dinh tén cac loai thuoc
chi Arthrospira 6 Viét Nam con han ché. Trong
mot s6 nam gain day, nhém nghién céiu cuaa
DPing Diém Hong da khao sat va phan lap mot
s6 chiing vi khuén lam thudc loai A. platensis
(Ping Diém Héng, 2019). Qua khao sat so bd
cac mau nuéc thu thap tit mot sd thuy vuc nude
ngot 6 Ha Noi cho thay sy da dang cac loai vi
khudn lam trong dé c6 loai thude chi
Arthrospira. Nghién cttu nay trinh bay két qua
phan 1lap, dinh danh mét loai thudc chi
Arthrospira tai hé Van Quan (Ha Nbi) va danh
gi4 so bo diic diém sinh trudng lam co s¢ dé khai
thac ngudn gen nay lam thuc phdm chic ning,
my§ phdm va thic an nudi trong thay san.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

2.1.1. Thu thiap mau tio

Chung tao xoin dudc thu thap & tang nudc
mit ven hdé Van Quan, quan Ha Déng, Ha Noi,
bang cach st dung lu6i vét tao kich thude 16 20-
30um. Thoi diém thu miu ti 10-11 gid sang
(6/2020). MAau tao sau khi thu thap dugc quan
sat dudi kinh hién vi quang hoc (Olympus CX41,
Nhat Ban) ¢ do khuéch dai 100 va 400 lan
(tuong tng vat kinh 10X va 40X) dé danh gia
dac diém hinh thai.

2.1.2. Méi trudong nuébi tao

D& phan lap va nudi ching tao phan lap, 4
moi truong duge st dung bao gdm méi trudng
Hoagland (Hoagland & cs., 1933), mdi trudng
Bold's Basal Medium/BBM (Nichols & cs.,
1965), méi truong 1/2 Chu-10 (Stein, 1973), moi
truong BG11 (Waterbury & cs., 1991) va méi
trudng Zarrouk (Zarrouk, 1966). Cac méi trudng
thach st dung dé phan lap dudc b6 sung agar
v6i ham lugng 15 g/l. Thanh phan cta cic méi
truong dugc tong hop trong bang 1.
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Bang 1. Thanh phan cac méi trudng Hoagland, BBM, 1/2 Chu-10, BG11 va Zarrouk

Méi trvong (mg/l)

Thanh phan
Hoagland BBM Y Chu-10 BG11 Zarrouk

KNO3 300 - - - -
Ca(NOs),.4H,0 20 - - - -
CaCl, - 18,87 - - -
Fe (chelate) 22,5 - - - -
FeS0,.7H,0 - 4,98 (") - 10
NaNO; - 250 - 1.500 2.500
K:HPO,.3H,0 - 75 250 40 660
KH,PO, 136 175 - - -
K>SO, - - - - 1.000
CaCl,.2H,0 - 25 - 36 30
CsHgO7.H.0O - - - 6 -
MgS0..7H,0 - 36,63 1,259 75 -
MgCl, 240 - - - -
MnSO, - - 0,147 1,81 -
NaCl - - - - 1000
NaHCO; - - - - 17.000
Na,COs - - - 20 -
Na,EDTA - 63,61 (%) 0,05 1 80
KOH - 310) - - -
CoCl,.6H,0 - - 0,01 - -
Co(NOs3).6H,0 - 0,49 - 0,0494 0,044
CuS0,.5H,0 - 1,57 0,01 - 0,079
Fe2(C4H406)s 5 - . } )
FeCl;.6H,0 - - 40 - -
Fe(NH,)3(CsHsO07)2 - - - -
HsBO; 3 11,42 0,124 2,86 2,86
K2Cry(S04)4.24H,0 - - - - 0,096
MnCl,.4H,0 0,016 1,44 - - 1,81
MoOs 0,71
Na,Mo0,.2H,0 - 1,19 0,006 0,39 0,39
(NH4):NO; 15 - - - -
NH4,VO3 - - - - 0,023
NiSO,4.7H,0 - - - - 0,048
Na,WO,.H,O - - - - 0,018
Ti(SO4), - - - - 0,04
ZnS0,4.7H,0 0,22 8,82 0022 - 0,222
Vitamin B1 - - 50ug - -
Vitamin B7 - - 2,5ug - -
Vitamin B12 - - 2,5ug - -
Biotin - - 2,5ug - -
pH 6,8-7,0 (H.SO04) 6,6-6,7 (H.SOy) 8,3-8,5 (KOH) 7,5 (KOH) 9,0

Ghi chii: () dung dich géc dugc pha béi 4,98g FeSO,.7H,O trong 1 lit nuéc duogc axit hoi bing 1ml H,SO,;
() Dung dich géc 50g EDTA va 31g KOH hoa tan trong 1 lit H,O.
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2.2. Phuong phap nghién citu

2.2.1. Phéan I4p va lam thuan

MAu tdo sau khi thu thap dugc rtia 4 1an
trong cac moi truong long vd trung (Hoagland,
BBM, BG11, 1/2 Chu-10 va Zarrouk) bang
cach ly tam & toc do 1.500g trong 10 phut &
nhiét d6 phong (25°C). Cdn t& bao sau d6 duge
pha lodng va c4y trai trén cac méi truong thach
tuong ting trong cing ngay thu mau. Mau tdo
nudi trén cac dia Petri dugc giti § nhiét do
phong (25-28°C) va chiéu sang véi chu ky sang
t6i (16:8) bang dén huynh quang, cudng do
1.500Lux. Trong qua trinh nudi, khudn lac
dudc quan sat truc tiép bing kinh hién vi soi
néi (Nikon SMZ745, Nhat Ban). Hinh thai vi
tao dude quan sat bing cach 18y miu tit khudn
lac don va soi duéi kinh hién vi quang hoc
(Olympus CX41, Nhat Ban) 6 do6 phéng dai 100
va 400 1an. Cac soi tdo don riéng ré sau d6 dude
phan 1ap bing cach st dung micropipette khi
quan sat duéi kinh hién vi soi néi (Robert,
2015). Soi tdo don sau dé dudc cdy trai trén cic
méi truong thach, sau d6 tiép tuc dugc pha
loAng va nudi trong diéu kién nhu mo ta. Qua
trinh duge 1ap lai cho t6i khi khuén lac chia
céc sgi tao thuin véi diac diém hinh thai déng
nh4t va khéng con nhiém khuén hodc ndm.
Trong quéa trinh phéan 1ap, dé han ché su sinh
trudng cua vi khuén, cac loai tao thuéc nhéom
nhan chuén (eukaryote) va n&m, khang sinh
cycloheximide dudc b6 sung & nong do tu
25 pg/ml. P& thu dude ching thuin khiét, sau
mdi 5 ngay nudi cdy trong mdi trudng long,
ching phan lap dudc rita bang cach ly tam 3
lan trong méi truong BG-11 (v6 khuén), sau d6
can té bao dude hoa tan lai trong mdi trudng
BG-11 bd sung hén hgp khang sinh neomycin
(50 pg/ml) va cycloheximide (20 pg/ml) va nubi
l4c nhe (100 vong/ phut) trén may lic (HY-5A,
Trung Quéc) trong toi 6 nhiét d6 phong. Sau dé
dich huyén phu dudc ly tdm va tai hoa tan
bing médi trudng BG-11 c¢6 b sung
cycloheximide 25 pg/ml chiéu sang bang dén
huynh quang cudéng d6 anh sang 1.500Lux.
Qua trinh dugc lip lai nhiéu 1an cho dén khi
chung tido phan lap thuan khiét (Gang-Guk &
cs., 2008; Rout & cs., 2013).

2.2.2. M6 ta dic diém hinh thai

Chung tao xoén sau khi phan lap dugc nubi
tiing budc trong cac binh nén thuy tinh c6 thé
tich 50ml sau d6 ting dan thé tich va sau dé
dugc nudi trong binh thuy tinh Pyrex tit 200ml
dén 2 lit 6 nhiét do6 phong (25 = 3°C), chiéu sang
lién tuc bing dén huynh quang T8 Deluxe 36W
(Rang DPoéng) va dude suc bang khi nén (loc vo
khuidn qua mang loc 0,25um) véi ti 1é khi suc
10-15% (thé tich khi suc so véi thé tich huyén
phu tdo trong 1 phut). Trong qué trinh nudi, thé
tich huyén phu tao chi€m khoang 1/3 dén  thé
tich binh nuéi. Khi mat d6 tdo do d budc séng
750nm (OD,,) dat tit 0,8-1,0 sé dugc cdy chuyén
sang binh méi. Trong cac thi nghiém, mat do tao
ban dau duge dat 6 OD,5, = 0,1 (do tai buée séng
750nm). Hinh thai cia chtiing vi tao phan lap
sau khi lam thuin dugdc mé ta dua vao quan sat
dudi kinh hién vi quang hoc (d6 khuéch 100X va
400X) va kinh hién vi dién ti quét (d6 khuéch
dai ti 1.000X dén 5.000X). P& quan sat céu tric
siéu hién vi clia chung tdo phan lap, miu tao
tusi duge ¢ dinh va quan sat dudi kinh hién
dién ti quét (SEM) tai Vién Vé sinh Dich té
Trung uwong S-4800 (M: x25-x800.000, d: 1Inm,
U: 0,5-30kV). Hinh thai vi
Arthrospira dugc md td theo nghién ctiu cta
Vonshak (Vonshak & cs., 1997).

khuidn lam

2.2.3. Xac dinh méi truong nudi phu hop va
toc doé sinh trudng riéng cia ching vi tao
phan lap

Chung tao xodn sau khi lam thuan dugc thi
nghiém nuoéi trong 4 méi trudng (Bang 1) dé xac
dinh méi truong nudéi phu hop dua vao khoi
lugng sinh khéi kho (g/l) va téc d@d sinh trudng
riéng (u) tinh toan tit duong cong sinh trudng.
T6c d6 sinh trudng cta chung vi khudn lam
dudc xac dinh gian tiép thong qua khéi lugng
sinh khéi khdé va mat d6 quang do & bube séng
750nm (Melinda & cs., 2011). Nang suét sinh
khoi (PX) duge xac dinh theo phucng trinh:
PX = (X, - X)/(t - t,), trong d6 X, 13 sinh khéi
(g/]) 6 thoi gian t (tinh theo ngay) va X, la luong
sinh khoi (g/L) & thoi diém t,. Téc do sinh trudng
riéng (u) khi tdo dang sinh trudng & trong pha
logarit dugc xac dinh theo phuong trinh
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u = In(X/X,)/(t — ty). Thoi gian nhan do6i thé hé
(doubling time) Td = In(2)/u (tinh theo ngay).

2.2.4. Xac dinh méi tuong quan giita khéi
Iuong tao khé va mat dé6 quang OD,,

Dé xac dinh khoi lugng khé trong huyén
phu tdo tuong ting & cac miic do hap thu quang
tai buée song 750nm (OD,,) khac nhau, d6 thi
tuong quan gitia khéi lugng tao kho va mat do
quang OD,;, dugc xay dung. Budc séng anh sang
750nm dudc st dung trén co s6 nghién ctiu khao
sat tuong quan cua budc séng anh sang véi khoi
lugng kho (Melinda & cs., 2011). Dich huyén
phu tao & giai doan cudi pha sinh trudng logarit
duge do quang phé & budc séng 750nm, déng
thoi 18y 100ml dich huyén phu t& bao nay ly tam
d toc d6 6.000g trong 10 phut 6 10°C (Centrifuge
5403, Eppendorf, Dic) dé thu t& bao. T& bao
duge thu hoéi bang cach loc qua gidy loc
(Whatman GF/C filter No. 1, 1lpm, 80mm
duong kinh). Gidy loc chtia sinh khéi tao duge
sy khé & 60°C cho t6i khi khéi lugng khéng déi
(khoang 10 gid) sau d6 can ca khéi lugng cua
gidy loc bing can phan tich (SHIMADZU AUX
120, Nhat Ban). Khoi lugng kho thuc cta tao
dugc tinh bang su chénh léch giia khéi lugng
cua gidy loc c6 chiia tdo tuoi trude va sau khi da
say kho theo don vi g/l (m,). Dich huyén phu tao
dugdc pha lodng lién tiép 2, 4, 8, 16 va 32 lan, ¢
mdi mic do pha loang dich huyén phu tao dugc
do quang phd & bude séng 750nm. Khéi lugng
tao kho6 & cac miic do pha loang tuong tng (m,,
m,, mg m;;, m,) dudc suy dién dua vao khéi
lugng kho dude xac dinh ti dich huyén phu géc
ban dau (m,). Méi tuong quan gitta d6 hap thu
quang hoc véi khéi lugng kho sé& duge xay dung
theo phuong trinh tuyén tinh.

2.2.,5. Tach DNA va phan tich trinh tu
16S rRNA

DNA tdng s6 dudc tach tir tao tudi theo quy
trinh stt dung CTAB (Doyle & cs., 1987). Hut
1,5ml huyén phu tido ly tdm trong éng
eppendort 2ml va ly tdm & toc do 10.000g trong
15 phut dé thu t& bao. T& bao sau d6 duge ria 2
lan bang cach ly tdm trong dung dich dém TE
(Tris-HCI 10mM, EDTA 1mM, pH 8,4). T&€ bao
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dudce nghién thanh bot min trong c6i chay st su
dung nito 1éng. Bot min dudec dua vao Ong
eppendorf 2ml va b6 sung 1ml dung dich dém
chiét (100mM Tris-HCI pH 8,0; 1,4M NaCl; 2%
CTAB; 20mM EDTA va 0,4%
B-mercaptoethanol b sung trudc khi dung).
DNA t6ng s6 dudc kiém tra bing cach chay dién
di trén gel agarose 1% va nhuom Ethidium
bromide cing DNA thang chuén 1kb (Promega).
Néng @6 DNA dugc x4c dinh do quang ph tai 2
budc séng 260nm va 280nm st dung may (UV-
VIS SHIMADZU UV-1800, Nhat Ban). Ti 1é
ODy4/OD,g, > 1,8 dudc coi 1a sach. Nong d6 DNA
dugc xac dinh theo cong thic = 50 ug/ml x ODyg,
x hé s6 pha lodng (Barbas & cs., 2007). Ham
lugng DNA dudc st dung cho PCR dudc x4c dinh
bang thuc nghiém dua trén viéc pha lodng ti
DNA t6ng s6.

Trinh tu 16S rRNA duge nhan bing PCR st
dung cap mdéi CYA106F (CGGACGGGTGA
GTAACGCGTGA) va CYA781R (GACTACT GG
GGTATCTAATCC CA TT) cho vung 16S rRNA
cta vi khudn lam (Nibel & cs., 1997). Chu ky
nhiét PCR bién tinh & 96°C trong 4 phit, tiép d6
12 35 chu ky véi nhiét do bién 94°C trong 30
gidy, gdn mdi 56°C trong 30 gidy, téng hop 72°C
trong 30 gidy va kéo dai téng 72°C trong 10
phut va giii 6 4°C. San phdm PCR dugc dién di
trén gel agarose 1,5% (w/v). San phdm PCR
duge gti doc trinh tu truc ti€p st dung cap moi
néu trén. Trinh ty nucleotide duge déng ky trén
ngan hang gen NCBI.

Trinh tu nucleotide cia viung 16S rRNA
duge so sanh véi cac trinh tu bang coéng cu
Blastn (http://www.ncbi.nlm.nih.gov/blast) dé
x4c dinh cac trinh tu ctia cac loai c6 méi quan hé
gan giii. Dua vao két qua Blastn, 10 vung trinh
tu c6 mic gidng nhau 16n nhat véi trinh tu truy
vén duge st dung dé x4y dung cay tién hoa bing
chuong trinh Mega-X véi thuat toan Maximum
Likelihood (ML), théng s6 kiém dinh (Bootstrap
replication = 1000), tham s6 m6 hinh (Kimura-
2-parameter/K2P), téc d6 bién d6i 6 cac vi tri
theo phan b6 Gamma, cic thong s6 khac dudc
dinh chuong MEGA-X
(www.megasoftware.net) (Kumar & cs., 2018).

dat miéc trong
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2.2.6. Phan tich sé'liéu

MBbi thi nghiém duge lap lai it nhat 3 14n dé
phan tich gia tri trung binh va d6 léch chuin
(SD). Chuong trinh Microsolf Excel (2016) dugc
st dung dé vé cac db thi. Su sai khac giiia cac
gia tri trung binh dugc phan tich bang phan tich
phudng sai (ANOVA) véi mic § nghia o = 0,05.
Hau kiém Tukey’s test dudc ap dung dé xac
dinh sy khac nhau gitia cdp cac gia tri trung
binh trong cac cong thic thi nghiém.

3. KET QUA VA THAO LUAN
3.1. Phan lap ching vi khuin lam

Sau khi pha loang va cdy trén moéi trucng
thach tit 3 dén 4 tuan, ching vi khudn lam da
b4t d4u hinh thanh cac khudn lac nhd c¢6 thé
quan sat dugc, sau d6 cac khudn lac lan rong
trén bé mit dia thach v6i mau xanh dic trung.
Trong s6 5 méi trudng thi nghiém, ching vi
khuén lam c6 thé phét trién dudc trong 4 méi
trudng bao gbm Hoagland, BBM, 1/2 Chu-10 va
BG-11. Khi so sanh su xuat hién va kich thuéc
cta khuén lac, tdo sinh trudng nhanh hon 6 2
mdi truong BG-11 vi BBM. O méi trudng BG-
11 va BBM sau 3-4 tuin da xuét hién khuén
lac, trong khi d6 méi truong Hoagland va 1/2
Chu-10 tao phat trién rit cham, sau 4 dén 6
tuan méi thay xuét hién khuén lac. Méi trudng
Zarrouk khong phu hdp cho su sinh trudng va
phat trién cta chung vi khuén lam nay. Sau 7
tuan khong quan sat th&y su hinh thanh khuén
lac. Su sinh trudéng kém cta chung phéan lap
trong méi trusng Zarrouk cé thé do su thay déi
gitia moi trudng nuée tu nhién tai hé Van Quan
v6i méi trudng Zarrouk cé thé dan dén séc hoic
cham thich nghi trong diéu kién phan lap.

Trong nhiing ndm gin diy, nhém nghién
ctiu cua Piang Diém Hoéong da khao sat va phan
lap dugc mot s6 ching vi khuén lam thudc chi
Arthrospira 6 nhiéu thuy vic nuéc ngot ctia Viét
Nam hién dang duge luu gitt tai Vién Céng nghé
sinh hoc, Vién Han 14m Khoa hoc Viét Nam (ky
hiéu la S. platensis BM, CNT, DL, TL, ST va
CNT1 va IET) (Piang Diém Hoéng, 2019). Nhom
nghién ctiu cia Nguyén Xuan Hoa da phan lap
va lam thuin duge 7 chung vi khudn lam trén
mdi truong BG11 c6 bs sung nité (BG11-N) c¢6

kha ning c6 dinh nitc dé san xuédt phan bén
sinh hoc cho lda. Nhém nghién ctiu nay ciing
phat hién cac loai vi khuén lam phéan bd & cac
thuy vuc nudc ngot thuong sinh trudng thich
hdp nhat 6 khoang nhiét d6 tir 20-30°C, pH tu
6,0 dén 7,0 Nguyén Xuan Hoa & cs., 2020).
Bing cach pha lodng lién tuc, tach riéng
tiing sdi vi khuéin lam va c4y trén cac dia 2 méi
truosng thach BBM va BG-11. Trong qua trinh
phan lap, diéu thu vi la ching vi khudn lam c6
thé ton tai ¢ 2 dang soi xodn véi bude xodn rong
va dang cudn tron. Ban diu su tén tai cta 2
dang hinh thai dudc cho la cia 2 ching khac
nhau. Tuy nhién trong qua trinh nu6i, dang
cuén tron chi quan sat dudc trén méi truong
thach (Hinh 1). Trong méi trudéng nudi 1ong,
chting vi khuén lam chi ton tai duy nhat dang
hinh thai s¢i dai dang séng. Hién tugng tuong
tu nay cling da dudc md ta trong mot sd nghién
ctiu danh gia kha ning thay d6i hinh thai cua
tao xoéan (Martin & cs., 2008; Noor & cs., 2008).

3.2. Hinh thai té bao

Phan tich chi tiét hon vé hinh thai, nho
quan sat 6 do phong dai 400 va 1.000 lan duéi
kinh hién vi quang hoc cho thdy ching vi tao
c6 dang xodn dac trung cé chiéu réng khoang
5um, chiéu dai dao dong tu 50 dén 1én hon
400pum. Khi nuéi trong moi trudng 1éng, dang
c&u trdc xodn van git 6n dinh dién hinh cta
chi Arthrospira. Khi phan tich hinh théi ¢ miic
phan giai cao hon st dung kinh hién vi dién ti
(SEM), soi vi tdo dudc cau tao bdi cac té& bao
dang hinh tru (trichomes) néi véi nhau va cé
cac t&€ bao 6 phan cudi sgi that nhé lai (Hinh
2b). Bang ching rd rét nhat dé phan biét gita
vi khuéin lam thudc chi Arthrospira va
Spirulina 1a c&u tric vach ngin gitia cac t& bao
(Hinh 24, e).

Khao sat thuc t&€ d mot s6 thuy vuc nuée
ngot, dic biét 1a cac hé 6 khu vuc ndi ngoai
thanh Ha Noi cho thiy nhiéu loai vi khudn lam
c6 hinh thai tuong tu véi ching dudc phan lap &
Hb Van Quan (Ha Noi) (s6 liéu chua cong bo).
Diéu nay chiing t6 loai vi khudn lam thudc chi
Arthrospira ¢6 kha ning phan bd rong va thich
nghi t6t trong diéu kién tu nhién.
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Ghi chii: Chiing tdo xodn hinh thanh soi moc lan trén bé mét dia méi truong thach sau 8 tudn trén mdi truong
BG-11 (tréi), dang sgi xodn va dang soi cudn tron trén moi truong thach quan st dudi kinh hién vi ¢ dé phéng
dai 50 14n (trai). Thang do 20um.

Hinh 1. Hinh thai sgi cia chling tao xoan Arthrospira platensis phan lap

S4800-NIHE 10.0KV 8 7mm x1.00K SE(M,LAO)

Ghi chu: Dang sgi uén séng vdi cdu triic té bao tach biét (trichomer) béi cdu tric mang (a); hinh thai xodn 6 do
phéng dai 400 1an (b); hinh dang té bao dugc c6 dinh va quan sat dudi kinh hién vi SEM (c); cac té bao riéng ré tao
thanh céc dang cdu tric dot tiing té bao (d); kich thudc sgi va tiing té bao riéng ré ¢ dé phéng dai 5.000 Ian (e).

Hinh 2. Hinh thai hién vi ctia chiing tao xoin phéan lap

agarose 1% (Hinh 3a). Két qua PCR véi cip moi
CYA106F va CYA781R thu dudc 1 bang dac
hiéu duy nhat, c6 kich thuéc khoang 650bp

DNA téng s6 cta chung vi khuén lam duge (Hinh 3), Nhu vay, cap mdi CYAIO06F va
tach theo phuong phap cai tién st dung CTAB CYA781R ciing phu hgp véi ching vi khudn lam
(Doyle & cs., 1987) va chay dién di trén gel phéan lap (Niibel & cs., 1997).

3.3. Tach DNA nhén doan gen 16S rRNA va
xac dinh trinh tuy
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3.4. So sanh vung trinh tu 16S rRNA va xac
dinh méi quan hé ti€n hoa cua chung vi
khuin lam phan lap

Trinh tu sau khi thu dude va loai bd cac
trinh tu nucleotide bi nhiéu & ca 2 dau c6 chiéu
dai 555bp duge ding ky vao ngdn hang NCBI
(MW791382). Két qua Blastn st dung trinh tu
truy van (query) v6i ngin hang di liéu
nucleotide trong NCBI cho th4y, trinh tu thu
dugc c6 miic giong dén 99% véi trinh tu 16S
rRNA cta cac chung khac nhau thudc loai
A. platensis trong cd s6 dii liéu ngan hang gen
NCBI (Hinh 3).

Dua vao két qua Blastn, 10 trinh tu c6 mtc
gidbng nhau cao nhat véi vung trinh tu 16S
rRNA cta ching vi khudn lam phéan lap

(MN615886.1, LC455668.1, MH318616.1,
MG098079.1, CP013008.1, KC217542.1,
JX872527.1, MW628543.1, KC1985869.1,

K(C195870.1) dudc st dung dé so sanh trinh tu
va x4y dung cdy tién hoa bing chuong trinh
Mega-X (Hinh 4). Két qua phan tich cho thay,
cay c6 goc chia thanh 3 nhém, nhém thi nhat
gdm 9 trinh tu t4t ca déu thudc loai A. platensis,
nhém tht 2 14 loai vi khudn lam phéan 1ap dudc
6 hd Van Quan (Ha Noi) tach riéng thanh mot
nhém (A. platensis VQ VN), nhém tha 3 1a loai
A. platensis YZ (CP013008.1) v6i vang trinh tu
bét cap v6i trinh tu truy van ti vi tri 2643707
dén 2464259 trong genome (Hinh 4).
Khoang cach gitia loai A. platensis VQ VN ra
nhd so v6i nhém tht nhat gbm 9 loai (gia tri
bootstrap 98%).

M

750 bp
ey
500 bp

Ghi chu: (A): Giéng 1 va 2 tuong tng 5 va 10ul DNA téng s6: (B): Giéng 1 san pham PCR dugc nhan béng cidp
moi CYA106F va CYA781R c6 kich thuéc khoang 650bp, M: Thang chuan 1kb (Promega).

Hinh 2. Pién di DNA tong s6
va san phAm PCR mét doan gen 16S rRNA ctia ching vi khuan lam

select all 10 sequences selected
Description
-

Arthrospira platensis FAWA 16S ribosomal RNA gene, partial

Arthrospira platensis NIES-46 gene for 16S ribosomal RNA, partial sequence

Arthrospira platensis A 16S ribosomal RNA gene, partial sequence

Arthrospira platensis Arthro-KB 168 ribosomal RNA gene, partial sequence
Arthrospira platensis YZ genome

Arthrospira platensis CY-007 168 ribosomal RNA gene, partial sequence

GenBank Graphics Distance tree of results [ZZIMSA Viewer

Max Total Query E Per.
Scientific Name Acc. Len i
w Score Score Cover value  Ident - Accession
- v - - v

Arthrospira plate. 1022 1022 99% 00 100.00% 1441 MNB15886.1
Arthrospira plate... 1022 1022 99% 00 100.00% 1485 LC455668.1

Arthrospira plate. 1022 1022 99% 0.0 100.00% 759 MH318616.1

Arthrospira plate... 1022 1022 99% 00 100.00% 639 MG098079.1
Arthrospira plate. 1022 2044 99% 00 100.00% 6520772 CP013008.1
Arthrospira plate. 1022 1022 99% 0.0 100.00% 639 KC217542.1
Arthrospira plate... 1022 1022 99% 0.0 100.00% 663 JX872527.1

Arthrospira plate 1022 1022 99% 00 100.00% 1485 MW628543.1

Arthrospira platensis BY 168 ribosomal RNA gene, partial sequence; tRNA-lle and tRNA-Ala genes, complete se... Arthrospira plate. 1022 1022 99% 00 100.00% 1994 KC195869.1

Arthrospira platensis CBN3 16S ribosomal RNA gene, partial sequence; tRNA-lle and tRNA-Ala genes, complete ... Arthrospira plate. 1022 1022 99% 00 100.00% 1930 KC195870.1

Ghi chi: Théong sé chuong trinh Blastn dit méc dinh véi 10 trinh tu c6é miic giéng nhau cao nhat véi trinh tu

truy van duogc hién thi.

Hinh 3. Blastn viing 16S rRNA ctia chiing vi khuin lam véi ngan hang co sé dit liéu NCBI
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98

— |A platensis VQ VN

MME15886.1:112-664 Arthrospira platensis FAWA 16S ribosomal RNA gene partial sequence

LC455668.1:135-687 Arthrospira platensis NIES-46 gene for 16S ribosomal RNA partial sequence

MH318616.1:106-658 Arthrospira platensis A 16S ribosomal RNA gene partial sequence

MG098079.1:35-587 Arthrospira platensis Arthro-KB 16S ribosomal RNA gene partial sequence

KC195870.1:88-640 Arthrospira platensis CBN3 16S ribosomal RNA gene partial sequence tRNA-le and tRNA-Ala genes complete sequenc:
KC217542.1:35-587 Arthrospira platensis CY-007 16S ribosomal RNA gene partial sequence

JX872527.1:52-604 Spirulina platensis FACHB-882 16S ribosomal RNA gene partial sequence

MW628543.1:135-687 Arthrospira platensis MGH-1 16S ribosomal RNA gene partial sequence

KC195869.1:112-664 Arthrospira platensis BY 165 ribosomal RNA gene partial sequence tRNA-lle and tRNA-Ala genes complete sequence

CP013008.1:2463707-2464259 Arthrospira platensis YZ genome

Hinh 4. M6i quan hé tié€n hoa gitta chung vi khuén lam A. platensis VQ-VN
v@i 10 loai A. platensis trong co s dit liéu NCBI

Méi twong quan giira mit dy quang hoc véi
Kkhéi lwgng tio khd

1,4
1,2
y=1,183x - 0,0105
1 R?=0,9982

0,8

0,6

Kh&i lwgng khé (g/1)

04

0,2

0,5

0,75 1

M3t d quang hoc (OD;5o nm)

Khéi lwgng khd (g/1)

Pudng cong sinh trudng trong cic moi trudng

| .
0,8 ik
0,6 :
0,4 , )
-
m-BG11 w4 BBM
0.2
= --@--1/2Chu-10 --a- Hoagland
..’én*# 7 / 8

0

0 2 4 6 8 10 12 14 16 18 20 22 24

Thei gian (ngay)

Hinh 5. M6i tuong quan gitta mat dé quang hoc v6i khéi lugng tdo kho
va dudng cong sinh trudng ctia chliing vi khuin lam phan lap trong 4 méi truéng nudi

Béng cach két hop phan tich dic diém hinh
thai va so sanh trinh tu vung 16S rRNA caa
chtng vi khudn lam phan lap ¢ hé Van Quan
(Ha Nbi) da xac dinh duge ching vi khuédn nay
thuoc loai A. platensis va duge dat tén la
A. platensis VQ-VN. Theo cac cong trinh cong
b6 va nghién ctu trén thé giéi, vi khudn lam
thuoc loai A. platensis c6 thé duge lam ngudn
dinh dudng va thuc phadm chitic nang cho ngudi
va dong vat. Cho dén nay, nghién ctu vé vi
khudn lam A. platensis 6 Viét Nam da dudc
nhém nghién ctu cua Pang Diém Hong & cs.
(2019) da khao sat va phan lap dudc mot s6
ching vi khuén & cac thuy vuc trong nude. Mot
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s6 nhém nghién citu da phan lap, lam thuan va
xac dinh dic diém co ban cia cac chung vi
khuidn lam thuéc 2 bo Chroococcales va
Nostocales, bao gbm 4 chi Anabaena, Nostoc,
Hapalosiphon va Mastigocladus (Nguyén Xuan
Hoa & cs., 2020; Nguyén Thi Hanh Nguyén &
cs., 2019). Nghién ctiu vé vi khuén lam d6c nuée
ngot cling dugc nhém nghién ciu cha Ding
Dinh Kim thuc hién khao sat ¢ nhiéu thuy vuc
nude ngot (Pang Pinh Kim & cs., 2014).

Thuc t&€ vi khudn lam (cyanobacteria) la
mot nganh rat 16n géom rat nhiéu loai khac
nhau, su hiéu biét vé thanh phan loai cing nhu
cac dic diém sinh hoc cta céc loai thuge nganh
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vi khuén con han ché&. Viéc phén loai bang hinh
thai 6 vi khudn lam nhin chung gip nhiéu khé
khan béi vi ngay ca véi chi Arthrospira c6 thé
bit gip cdu tric sdi c6 chia ca t&€ bao di hinh
(heterocyst) (Fujisawa & cs., 2010). Ngoai ra,
khi phén tich hé gen cua Arthrospira cho thiy
mot sd gen chiu trach nhiém cho viéc hinh
thanh cac t& bao di hinh nhu patU, hetR, hetF
va ¢6 dinh N van c6é mit trong genome cua
Arthrospira (Furmaniak & cs. 2017). Ngay ca
mot sd loai thudc chi Planktothrix ciing c6 ciu
trdc dang soi xodn gom céc t€ bao ngin cach véi
nhau (trichome) (Liu & cs., 2013). Chinh vi vay,
viéc k&t hdp phan tich hinh thai, sinh ly thi
phan tich trinh tu DNA va xay dung cay tién
hoa dé xac dinh loai mot trong nhiing tiéu chi
quan trong cho phan loai. Ngoai trinh tu 16S
rRNA, viéc phan tich cac trinh tu khac nhu
cpcBA-IGS va rpoC1 két hop véi phan tich phd
axit béo, cic gen lién quan dén kha niéng sinh
doc t6 (cyanotoxin) 1a can thiét (Liu & cs., 2013).

3.5. Panh gia kha nang sinh trudng cua
chung vi khuian lam phan lap trong phong
thi nghiém

Mic da téc d6 phat trién cta khudn lac
ching vi khuéin lam A. platensis VQ-VN trén
cac moi truong Hoagland va 1/2 Chu-10 tuong
d6i cham, tuy nhién dé danh gia kha ning phat
trién cua chung nay trong diéu kién nudi 1éng,
cad 4 mdi truong Hoagland, BBM, BG-11 va
1/2 Chu-10 déu dugc thi nghiém. Tao dugc nudi
qua tiing bude cdy chuyén véi thé tich nhé sau
d6 chuyén sang nu6i trong binh thuy tinh
Duran thé tich 2 lit trong diéu kién phong thi
nghiém chiéu sang bang dén huynh quang
cuong do 2.500Lux, chu ky chiéu sang 16:8,
nhiét do 25 + 3°C va toc d6 suc khong khi 10%
(thé tich/phut). Kha ning thich tng va sinh
trudng cta chung vi khudn lam phéan lap dudc
xac dinh dua vao mat do quang ctia huyén phu
tao 6 budc séong 750nm (Melinda & cs., 2011) va
khéi lugng tdo kho. Méi tuong quan gitia khéi
lugng khoé va mat d6 quang hoc & bude séng
750nm (0OD,,) dudc trinh bay ¢ hinh 5.

Két qua thi nghiém trong 4 méi trudng cho
thdy, chung vi khuén lam phan lap c6 kha nang

sinh trudéng tot trong 2 moéi trusng BG1-1 va
BBM. Thoi gian sinh trudng caa tao dé dat mat
do t61 da tit 14 dén 16 ngay. Khoi lugng tao kho
khi nuéi trong méi truong BG11 va BBM tuong
tng dat 0,96 va 0,89 g/l. M6i trusng Hoagland
va 1/2 Chu-10 khong thich hgp cho su sinh
trudng cta chiung vi khudn lam nay, thsi gian
tit thoi diém cdy giéng cho t6i khi dat mat do t6i
da cling trong khodng tit 16-18 ngay, tuy nhién
mat d6 tao rat thap so véi cung diéu kién 6 moi
truong BG11 (Hinh 6). Khéi lugng tdo khé thu
dude khi nudi trong 2 moi truong Hoagland va
1/2 Chu-10 chi dat 0,68 va 0,41 g/l.

Téc do sinh trudng riéng (u/ngay) ctia chiing
vi khudn lam & giai doan sinh trudng logarit
trong 4 méi truong BG-11, BBM, 1/2 Chu-10 va
Hoagland tuong tng lan lugt 1a 0,211 + 0,023;
0,185 + 0,022; 0,169 + 0,016 va 0,134 + 0,012
(P <0,01). Thdi gian nhan d6i thé hé trong 4 moi
truong tuong Gng lan lugt 1a 3,28; 3,74; 4,10 va
5,17 ngay. Khi so sanh téc d6 sinh trudng riéng
ctua chung A. platensis VQ-VN véi cac chiing tao
xodn A. platensis hodic A. maxima dang dudc
nudi phd bién hién nay trong méi trudng
Zarouck hodc cac méi truong giau HCO; c6 toc
do6 sinh trudéng riéng trung binh trong khoang ti
0,2 d&n 0,5 tuong ting vl thoi gian thé hé tu
3,46 dén 1,38 ngay (Ilknur, 2010; De Souza &
cs., 2021). Nhu vay, trong diéu kién thi nghiém,
toc d6 sinh trudng cta chung A. platensis VQ-
VN cham hon dang ké. Do d6, can tiép tuc danh
gia cac tham s6 vé moi truong dinh dudng va
diéu kién nuoi bao gbm anh sang, nhiét d6 va
toc do suc khi.

Véi két qua khao sat thu duge, méi trudong
BG-11 va BBM phu hop cho sinh trudng cua
chtng vi khuén lam A. platensis VQ-VN, trong
d6 moi truong BG-11 1a t6t nhat. Két qua nay
cting phu hgp v6i nghién ctu phén lap va lam
thuan 7 chting vi khuén lam trong méi trudng
BG-11 b6 sung nité (Nguyén Xuan Hoa & cs.,
2020). Két qua nghién ctiu phan lap, xac dinh
tén khoa hoc chting vi khuéin lam phan b6 ¢ hé
Van Quan (Ha Nai) tao co s6 cho cac nghién citu
sau hon vé dic diém di truyén, sinh 1y, hoa sinh
cia chung vi khudn nay trong cac diéu kién
sinh trudng khac nhau.
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4. KET LUAN

Chung vi khuén lam phan lap tai hdé Van
Quan (Ha No61) dude phin lap va xac dinh tén
loai 1a A. platensis bang cach két hgp gitia mo ta
hinh thai va phén tich trinh tu mét doan gen
16S rRNA. Chung vi khuén lam phéan lap
A. platensis VQ-VN sinh trudng tot nhat trong
moi truong BG-11 véi tdc dd sinh trudng riéng
dat 0,211 + 0,023 va thoi gian thé hé 3,28 ngay.

LOI CAM ON
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