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Summary

Myxobacteria - a group of Gram-negative bacteria commonly found in soil, bark, and decaying
wood - are essential sources in producing structurally and actively diverse secondary metabolites.
Vietnam's climate and soil characteristics facilitate the development of diverse microorganisms in the
soil. Therefore, the purpose of the research is to screen the antioxidant activities of myxobacteria
isolated from provinces in Vietnam. Myxobacteria were isolated by three basic methods. Forty-three
strains were preliminarily identified by morphological characteristics, belonging to 4 genera, including
Corallococcus (17), Myxococcus (17), Cystobacter (2), Chondromyces (2), and five strains could not
be identified. The total extracts obtained from cultivation on VY-3 medium were screened for
antioxidant activity by the DPPH assay. Most strains showed high antioxidant activity, in which NC38
exhibited the highest free radical scavenging capacity equivalent to 109.92 + 1.91 ug ascorbic acid/ml.
The NCO05, NC14 strains also expressed remarkable activities of 105.85 + 0.76, 101.14 + 5.79 ug/mi,
respectively. This report is one of the few studies in our country on isolating myxobacteria from natural

sources, providing the first data on the antioxidant activity of these strains.
Keywords: Myxobacteria, isolation, morphology, antioxidant, DPPH.

Dit van dé

Trong qua trinh trao dbi chét, co thé con
ngudi sé tao ra cac gbc tu do gay pha hly cac
bao quan bén trong té bao, dan dén thodi hoa té
bao gay nén cac bénh ly nhw ung thw, tim mach,
thoai hoa than kinh, xo vira déng mach, tidu
dwong. Viéc bd sung cac hop chat chéng oxy
héa co6 tac dung ngdn chan su hinh thanh gbc
tw do, gitip bdo vé té bao va co thé. Nghién ctru
vé hop chét chéng oxy hoa da dwoc tién hanh
tr nhiéu ndm nay, va d&c biét quan tam dén cac
hop chét c6 ngudn gbc tw nhién dé tranh nhivng
tac dung khéng mong muén.

Niém khudn (Myxobacteria) 1a mot nhém vi
sinh vat phb bién, ton tai trong cac méi truong
song da dang nhw nwéc, dat, thuc vat thdi riva,
vé cay muc nat . Niém khuén cé tiém nang I6n
trong cong nghé smh hoc nh& vao kha nang san
xuat cac chat chuyén héa tht cip cé nhiéu
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hoat tinh nhw khang khuan khang ndm, khang
virus #, va ung thu %, Trong 2 thap ky da qua,
khoang 100 céu tric gdc va 600 bién thé cau
tric dwoc tim ra tlr niém khuén, v&i cu trac hoa
hoc da dang tr vong thom, polymer, alkaloid,
macrolid, polyether, dén peptid . Cho dén hién
tai, nhiéu chat (¢ ché van chwa dwoc xac dinh
va nghién ciru rd rang. Nghién clru nay nham
phan lap cac ching niém khuén tir dat & mot sé
tinh, thanh trong nwdc va khao sat hoat tinh
chéng oxy hoa tir cao chiét tdng clia cac chiing
nay, tao tién d& cho cac nghién ctru sau hon
kham pha tiém nang cac chling niém khuan.

Doi twong — phwong phap nghién ciru

D6i twong nghién cliru

Cac mau dat dwoc thu thap tr mot sé tinh,
thanh phd trong nuéc, & dd6 sau 5 - 10 cm,
dwoc lam khd ngay & nhiét do dwoi 40°C va
nghién nhd.
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Bang 1. C4c méu dat thu thap va st dung trong nghién ciru

STT Tinh/thanh phé S6mau Ky hiéu STT  Tinh/thanhphé S6bmau Ky hiéu
1 Ba Ria - Viing Tau 1 NCO1 8 Hau Giang 5 NC15-19
2 Binh Binh 2 NC02-3 9 Lam Déng 2 NC20-21
3 Binh Phuéc 3 NC04-6 10 Long An 2 NC22-23
4 Binh Thuan 4 NCO07-10 11 Quang Tri 4 NC24-27
5 Can Tho 1 NC11 12 Thanh Héa 6 NC28-33
6 Déng Nai 2 NC12-13 13 TP. H5 Chi Minh 3 NC34-36
7 Gia Lai 1 NC14 14 Vinh Long 7 NC37-43
Dung méi — héa chét clia vi khuan ngoai nhiém .

Methanol (Trung Quéc), 1,1-diphenyl-2- Dinh danh so’ bé bang hinh théi

picrylhydrazyl (DPPH) (Sigma, My) va acid
ascorbic (Sigma, My).

Phwong phap nghién ctru

Phéan lap

Cac mau dat dwoc lam kho va nghién nhd.
Qua trinh phan lap st dung 3 phwong phap co
ban cho mbi mau dat thu thap dwoc:

e Phurong phap phén thé: Khodng 5-6 vién
phan thé (da tiét trung) dwoc dat trén dat trai
trong dia petrl Bé sung dung dich cycloheX|m|d
(100 pg/mi) dé gitr Ao am dong thoi lam gidm sy
phat trién ctia ndm moc

e Phuong phap gidy loc: M6i truong ST21
(KNO3 1 g/l, FeCl3.6H,0 0,2 g/l, Ko;HPO, 1 g/,
MnSO,.7H,O 0,1 g/, CaCl,.2H,O0 1 g/,
MgS0,.7H,0 1 g/l, cao chiét nAm men 0,02 g/,
agar 10 g/l, cycloheximid 100 pg/ml, pH 7,2) va
gidy loc dwoc st dung dé& phan lap vi khuan
myxobacteria phan giai cellulose. Rai mot it dat
lén gidy loc dat trén bé méat thach va G & nhiét
doé phong trong 1-4 tuan.

e Phuwong phédp dung E. coli séng: Sinh khbi
E. coli sbng duoc trai theo dang dwéng chiv
thap trén mdéi trwdng thach nwéc (CaCl,.2H,0
1,36 g/l, agar 16 g/l, cycloheximid 100 pg/ml).
D4t dwoc rai & 4 goc trén cac vét E. coli.

Cac mau duwoc U & nhiét dd phong va dwoc
kiém tra mdi ngay dé phat hién sw xuat hién thé
qua trén vién phan tho, dwong trai E. coli va sy
phan hdy cac manh gidy loc ©.

Thuén héa ching

Chuyén cac thé qua va mép lan cia khuén
lac 1én méi trwdng VY-2 (men banh mi 5 g/,
CaCl, 1 g/l, agar 15 g/l, cyanocobalamin
0,5 pg/ml) c6 bd sung cycloheximid 100 pg/ml,
nhidu 1an dén khi thu dwoc khuédn lac thuan
chiing. Néu khuan lac chwa thuan, c6 thé st
dung hén hop khang sinh (chloramphenicol
0,4 g/l, streptomycin sulfat 0,6 g/l, tetracyclin
HCI 0,5 g/l, Na cephalotin 0,4 g/l) va ldc 24 gio
& nhiét dd phong dé& c ché sw phat trién

So b6 dinh danh cac ching da phan lap
duwoc béng cach quan sat té bao sinh dudng,
thé qua va mép lan ctia khuén lac, déi chiéu véi
cac tai liéu da cong bd nhw “The Prokaryotes” Bl
va “Bergey's Manual of Systematic Bacteriology ™.
Nhuém Gram té bao sinh duéng va quan sat dwdi
kinh hién vi.

Nuéi cay thu cao chiét toan phan

Cac ching da tinh khiét dwoc nudi cy trong
100 ml méi trwdng VY-3 pH 7,6 (men banh mi
5 g/l, CaCl,.2H,0 1 g/l, dém 3-(N-morpholino)
propanesulfonic acid (MOPS) 10 mM, va
cyanocobalamin 0,5 ug/ml) ¢ 1-2% nhwa hép
phu Amberlite XAD ! dwoc lac trén may l&c
orbital IKA (Birc) véi tbc dd 180 vong/phut trong
14 ngay, & nhiét do phong. Sau do, nhwa dwoc
tach riéng va chiét badng 50 ml methanol trong
2 gio. Dich tiép tuc dwoc cd loai dung méi &
nhiét dé 40°C, sau dd, thém 1 ml methanol dé
hoa tan cao chiét.

Khdo sat hoat tinh chéng oxy héa
bang phwong phéap DPPH

Phuong phap trung hoa géc twv do DPPH
(1,1-diphenyl-2-picrylhydrazyl) dwoc st dung dé
xac dinh hoat tinh khang oxy hoa clia cao chiét
tbng cac _chuing niém khuan da phan lap trong
dia 96 giéng 6,

Dung d!ch DPPH
methanol,
dung ngay.

M&u thé: Trong méi giéng, 20 ul mau cao
chiét trong methanol (ndng d6 300 pg/ml) duoc
phan &ng véi 180 ul DPPH 120 uM. Hén hop
phdn ng dwoc U & nhiét d6 phong, trong tbi
khoéng 30 phl’Jt, sau do6, do d6 hap thu quang
cta DPPH & bwdc song 517 nm trén may doc
dia Biotek (My), st dung hon hgp methanol va
DPPH lam mau trang. Cac mau dwoc thue hién
l&p lai 3 1an va tinh toan s liéu theo cong thirc:

120 puM pha trong
dwng trong chai thay tinh cé mau,
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Kha n&ng trung hoa gbc tw do DPPH (%) = ((Achuan— Ani) Achuan) X 100

Trong do: Achuan: DO hép thu quang cua dung
dich DPPH va MeOH, Ayg: DO hép thu quang
ctia dung dich DPPH va méu thi.

Acid ascorbic pha trong nwéc & cac néng do
khac nhau (0,5; 2,5; 5,0; 7,5 va 10 ug/ml) duwoc
st dung dé xay dwng dudng chuén va tinh toan
kh& nang trung hoa gbéc tw do DPPH cho cac
mau thtr nghiém. Két qua dwoc biéu dién bang
trung binh £ phuwong sai dwong lwong pg/ml
ascorbic acid.

Két qua va ban luan

Phan lap va dinh danh so bo

T cac mau dat thu thap tai cac tinh va thanh
phd, c6 43 chiing phan lap dwoc thuan khiét hoa.
Trong d6, ¢6 15 ching phan lap bang phuong
phap s dung E. coli, 20 ching phan lap bang
phan thé va 8 chiing phan lap tir gidy loc.

Phéntho

25

86 lugng chiing
s & B8

wu

E.coli séng Gidy loc

Hinh 1. S6 luvgng cac ching niém khuéan
phéan lap bang 3 phuong phap khac nhau

Dwa trén hinh 1, phwong phap phan thdé cho
hiéu qud phan lap cac ching vi khuén
myxobacteria cao nhat (20/43 chung), chiém
gan 50% cac chdng phan 1ap dwoc. Qua dé, cd
thé thdy dwoc chat nén cellulose tw nhién cta
phan thd da tao diéu kién cho st hinh thanh thé
qua trong thoi gian ngan (trong vong 2-10 ngay)
va hau hét déu it bi ngoai nhiém cac vi sinh vat
khac twr dat B, Phwong phap s dung E. coli
trén moi trucyng thach nuwéc phan lap duoc
15/43 ching va thap nhét 1a st dung glay loc
trén moi trwong ST21 (8/43 chiling). Ly gidi cac
vi sinh vat séng la dac diém d&c trung clia nhém
niém khuan. Phwong phap st dung E. coli dya
trén dac tinh nay dé dung vi khuan E. coli nhw
“mdi nh®” khién niém khudn trwot trén moi
trwong thach nwéc dé ly gidi t tv E. coli va
hinh thanh thé& qua trén dwdng di. Bén canh do,
ham lwong dinh dwéng thap cda thach nuwéc e
ché sy nhiém khuan hodc ndm méc gitp thé
qua phat trién it bi ngoai nhiém. Nguoc lai, niém
khuan thwong phat trién cham trén gidy loc do
qua trinh phan hady cellulose can nhiéu thdi gian
(14 - 28 ngay). Qua trinh U kéo dai khién cho
nam va cén trung phat trién qua mc va bao
phu 1&n ca thé qua gay kho khan cho viéc nhan
dién cling nhw tach thé qua khéi ndm méc &,

Bang 2. Hinh thai thé qua, té bao sinh dudng va khém lan trén méi trurong VY-2

Chi Thé qué/ VY-2 Té bao sinh dwéng Khoém lan
Cum cuia cac tui bao tlr sinh  Hinh que cd dau tron, Khuan lac la nhitng ché 16m
Chondromyces ra trén cubng dai, phan dai5-12 um rong, nong trén bé mat thach,
nhanh hoac khong phan thwdng co dai té bao mau cam &
nhénh, mau trdng mo ria, doi khi thay thach bi 16m sau
Corallococcus Thuwong tao thanh cum nhd, Hinh que manh, dau Khém lan rong, dé dang lay ra
khéng cé cudng nhon, dai 3-7 um bang kim hodc que cay
Khéng cé cudng, hinh dang Hinh que manh, ddu Khém lan réng, dwdéng huéng
Cystobacter ~ chubi ho&c dinh thanh cum, nhon, dai 3-5 um tam ré rét, mép co nhidu thé qua,
hinh tri’ng, mau nau trung tam khom it thé qua
Hinh cadu hodc badu dyc, Manh mai, 2 dau Khdém lan rédng, mau vang, dé
riéng 18, co thé nhin thdy thon, dai 2-10 um cam
Myxococcus  b&ng mat thuong nhivng

chdm nhé vang, dé cam,
nau

Theo cac dac diém hinh thai chinh cta niém
khudn dugc mé td & bang 2, 43 ching so' bd
duoc xép vao cac chi: Myxococcus (17 ching),
Corallococcus (17 chiing), Cystobacter (2 chling),

Chondromyces (2 chung), con lai chwa du dir liéu
két luan (5 ching). Cac dac diém hinh thai
clia 4 chi néu trén dwoc tom tat trong bang 2.
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Bang 3. Cac chung myxobacteria phén 1ap tir cac phwrong phap khac nhau phén theo chi

Phuwong

Chuwra xac

phép Chondromyces Corallococcus Cystobacter = Myxococcus dinh Téng
Thach 1 6 2 4 2 15
nwéc (2,3%) (13,9%) (4,7%) (9,3%) (4,7%) (34,9%)
Phan th . 8 . 10 2 20
(18,6%) (23,2%) (4,7%) (46,5%)
Gidy loc ! 3 - 3 ! 8
i (2,3%) (7,0%) (7,0%) (2,3%) (18,6%)
Téng 2 17 2 17 5 43
(4,7%) (39,5%) (4,7%) (39,5%) (11,6%)

Danh gia chung céac sb liéu thu dwoc tir bang
2 cho thay phan lap dwoc 17 ching thudc moi
chi Myxococcus va Corallococcus —(chiém
39,5%), 2 chung thuéc mdi chi Chrondromyces
va Cystobacter (chiém 4,7%). C6 5 ching chuwa
thé dinh danh chi dwa vao hinh thai, chiém
11,6%. Mac du thé qua va khém lan cta niém
khuan kha dac trwng va d& nhan dién cho mét
sb chi phd bién, tuy nhién, dé& c6 nhirng dir liéu
phan loai hoc chinh xac hon, can dwa vao dir
liéu gidi trinh tw doan gen 16S rDNA va so sanh
v&i dir liéu co san trén ngan hang NCBI Blast.

Cac chung thuéc hai chi Myxococcus va
Corallococcus rat phd bién va da dang trong co
chat ty nhién, dwoc phan lap chd yéu tw
phwong phap phan thd (lan lwot la 10/17 va
8/17 chiing), cao hon so véi phuwong phap moi
E. coli trén thach nwéc (4/17 va 6/17 theo thi
tw) va phwong phap gidy loc (déu 3/17

cho méi chi) (bdng 2). Két qua phan lap nay
cling phu hop véi cac bao cao cua F. Gaspari
(2005) v&i 65 va 17/100 chdng (chiém 65 va
17%) dwoc phan Iap thudc chi Myxococcus va
Corallococcus !, Xianjiao Zhang (2013) v&i
33/58 (chiém 56,9%) chang thudéc chi
Myxococcus, 14/58 (24,1%) chung thudc chi
Corallococcus ™. Biéu nay cho thay sw phong
phu, da dang cua chi Myxococcus va
Corallococcus (phu Bo Cystobacterineae) trong
mdi trwdng tw nhién.

Sang loc hoat tinh chdng oxy héa

Puwong chudn (y = 6,433x — 0,105; R? =
0,999) biéu dién mdc dd twong quan gitra kha
nang trung hoa géc tw do DPPH (%) v&i nong
do6 chét chuan acid ascorbic dwoc ap dung dé
tinh toan kha nang chéng oxy hoéa cta 43 mau
cao chiét duoc trinh bay trong bang 4.

Bang 4. Két qua sang loc hoat tinh chéng oxy héa tr 43 cao chiét

5 . ug acid x - ug acid
T Mau Ching ascorbic/ml L Mau Ching ascorbic/ml
1 NCO01 Chondromyces sp. 27,95 + 3,16 23 NC23 Corallococcus sp. 27,30+ 0,73
2 NC02 Mpyxococcus sp. 95,83 + 1,58 24 NC24 Corallococcus sp. 35,23 + 3,44
3 NCO03  Corallococcus sp. 48,40 + 3,80 25 NC25 Corallococcus sp. 48,71 + 3,69
4 NC04 Mpyxococcus sp. 55,85+ 0,76 26 NC26 Cystobacter sp. 32,88 + 3,50
5 NCO05 Mpyxococcus sp. 105,85 + 0,76 27 NC27  Myxococcus sp. 36,90 £ 1,10
6 NC06 Myxococcus sp. 24,54 + 0,73 28 NC28 Corallococcus sp. 34,90 + 0,97
7 NCO07 Corallococcus sp. 29,45 + 0,96 29 NC29 Corallococcus sp. 16,51 + 1,57
8 NC08 Corallococcus sp. 60,46 + 1,20 30 NC30 - 19,71 + 3,08
9 NC09 Mpyxococcus sp. 30,30 £ 1,30 31 NC31 Mpyxococcus sp. 37,74 £ 1,22
10 NC10 - 25,62 + 0,36 32 NC32 Mpyxococcus sp. 11,80 + 0,36
11 NC11  Myxococcus sp. 92,68+ 224 33 NC33 Cystobacter sp. 78,95+ 1,44
12 NC12 - 33,12+ 3,27 34 NC34 Chondromyces sp. 24,85 £ 3,39
13 NC13  Corallococcus sp. 23,85 + 0,86 35 NC35 Myxococcus sp. 23,16 + 0,82
14 NC14  Corallococcus sp. 101,14 + 5,79 36 NC36 Mpyxococcus sp. 24,92 + 0,97
15 NC15 Corallococcus sp. 11,85 + 0,31 37 NC37 Myxococcus sp. 63,83 + 0,97
16 NC16 - 30,45 + 3,21 38 NC38 Mpyxococcus sp. 109,92 + 1,91
17 NC17  Corallococcus sp. 34,67 + 0,99 39 NC39 Corallococcus sp. 37,28 + 1,09
18 NC18 Mpyxococcus sp. 47,95+ 0,84 40 NC40 Corallococcus sp. 46,87 + 1,20
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19 NC19 Myxococcus sp. 88,52 +4,17 41 NC41  Corallococcus sp. 11,96 + 0,61
20 NC20 Myxococcus sp. 9,60 + 3,48 42 NC42 - 62,60 + 0,87
21 NC21  Myxococcus sp. 36,72 + 2,60 43 NC43 Corallococcus sp. 19,40 + 0,84
22 NC22 Corallococcus sp. 17,06 + 2,01

Két qua sang loc kha nang bét gitv gbc tw do
clia 43 cao chiét dao ddéng trong khoang tir 9,60
+ 3,48 dén 109,92 + 1,91 ug/ml acid ascorbic.
Chung thé hién hoat tinh chéng oxy héa cao
nhat la NC38 v&i dwong lwong upg acid
ascorbic/ml la 109,92 + 1,91 pg/ml, trong khi do,
ching NC20 thé hién hoat tinh thap nhat twong
dwong v&i 9,60 £ 3,48 pg/ml acid ascorbic.

Trong sb 5 chlng thé hién hoat tinh &c ché
géc ty do manh nhat la NC38, NC05, NC14,
NCO02 va NC11 (v&i gia tri khao sat lan luot [a
109,92 + 1,91, 105,85 + 0,76, 101,14 = 5,79,
9583 + 1,58 va 9268 + 2,24 ug acid
ascorbic/ml), c6 dén 4/5 ching thudc chi
Myxococcus va chi 1/5 ching thudc chi
Corallococcus. Theo Lee C. (2018) chi
Myxococcus san xuat nhiéu chat chuyén hoa
th® cdp quan trong nhw myxochromid,
myxalamid, myxovirescin, cittilin,... el day cilng
la chi sa&n xuat nhiéu hop chét tht cép trong
nhém niém khuédn, cung véi Sorangium va
Chondromyces. lvana Charousova (2017) da ghi
nhan 2 ching thudc chi Myxococcus va
Corallococcus s hiru hoat tinh khang khuén néi
bat sau khi sang loc 39 chiing 1'%, Bay 1a nghién
clru dAu tién phan lap dinh hwéng khao sat hoat
tinh chéng oxy héa cac cao chiét tbng tir cac
chiing niém khuan & Viét Nam. D@ liéu sé mé ra
hwéng nghién ciru tiép theo dé sang loc hoat
tinh sjnh hoc khac.

Ket luan

Téng sb 43 chiing myxobacteria dwoc phan
lap thanh cong tir dat bang cach s dung 3
phwong phap co ban. Binh danh so b6 da xac
dinh cac chdng nay thudc 4 chi: Chondromyces
(2), Corallococcus (17), Cystobacter (2) va
Myxococcus  (17), thuéc 2 phu B
Cystobacterineae va Sorangiineae. Hoat tinh
chdng oxy héa cao nhét la chiing NC38 (109,92
+ 1,91 pg acid ascorbic/ml). Cac ching NCO05,
NC14 ciing thé hién hoat tinh kha cao lan luot 1a
105,85 £ 0,76, 101,14 + 5,79 pg/ml. Mac du cé
mot sé cong bd vé& niém khudn tlr cac nha khoa
hoc trong nwéc, song van con it nghién clu vé
viéc phan lap niém khuan ti tw nhién. Do do,
b&o cdo nay da cung cap nhirng dir liéu d4u tién
vé viéc phan |ap va sang loc hoat tinh chéng oxy
héa cia nhém vi sinh vat nay.

Nghién ctru nay dwoc tai tro béi Quy Phat
trién khoa hoc va céng nghé NTTU trong dé tai
ma s6 2020.01.69.
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