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TOM TAT

O nhiém arsen (As) ciing nhu xam nhap man dang tré thanh van dé mai truong va stc khoe cong
déng & mot s6 noi & ddong biang song Ciru Long. Nghién ctru danh gia cac chiing vi khuin quang
duong khong luu huynh mau tia (PNSB) c6 kha ning sinh truong trong moéi truong man va
nhiém As dé co6 thé tmg dung han ché tac hai ctia min va As. Nghién ctu thuc hién céc thi
nghiém danh gi4 sinh truéng cta cac ching PNSB trong diéu kién: (1) nhiém man 1% Na*, (2)
doc chat As* 110 ppm, (3) doc chat As® 200 ppm, (4) kha niang san sinh Exo Polymerric (EPS) va
sinh khéi. Trong diéu kién man, cac ching PNSB sinh truéng manh 1a S29, W10, W14, W15,
W22, W25, W29, W31, W4.3, W44, W47 (0,94 - 1,53 mg/L). Trong moéi trudng c6 doc chat As* cac
ching PNSB W14, W15, W25, W31, W 4, W4.3, W47 tiang truong manh (2,36 - 2,74 mg/L). PNSB
sinh treong kém trong moi treong c6 doc chat As®. Cac chiing PNSB c6 kha nang tao EPS trong
khoang 0,95 - 3,08 mg/L. Két qua nghién ctu cho thay, cac ching PNSB c6 kha nang tmg dung

trong cac chién luoc giam thi€éu 6 nhiém As va nhiém man.

Tit khoéa: Arsen, man, vi khudn quang duong khong hru huynh mau tia (PNSB).

1. DAT VAN BE

O nhiém Arsen (As) trong dat va nudc da tréy
thanh mot van dé nghiém trong c6 anh huéng xau
dén stc khoe & nhiéu quoc gia trén khap thé gioi.
As lru ton trong thitc an va nuéc uéng dan dén su
gia tang rdi ro vé mac bénh ung thu & nguoi [1]. O
déng bang song Cttu Long, 6 nhiém As da tim thay
trong nudéc ngam [2], ving ven song Tién, song
Hau va Déng Thap Muoi [3]. Bén canh 6 nhiém
As, tinh trang nuoc bién xam nhap sau vao dat lién
trong mua kho xuat hién ngay cang sém, nghiém
trong va tang dan trong nhimg nam gan day da
gay thiét hai nang né doi voi nén nong nghiép cta
nuoc ta, anh hudng truc tiép t6i doi song ctia nguoi
nong dan, du bao kha nang sé tiép tuc va dién bién
phtc tap trong nhitng nam tiép theo [4].

Vi khudn khong luu huynh mau tia (PNSB)
1a vi khudn c6 kha ning c6 dinh dam va hoa tan

lan [5, 6]. Mot s6 nghién ctru & Viet Nam b6 sung
PNSB két hop gidam phan dam, phan lan voé co ma
van dam bao ning suat cay trong [7, 8]. Bén canh
d6, PNSB con c6 kha nang cung cip céac chat kich
thich tang trudng cho cay trong, cai thién su nay
mam cta hat giong [9], giam doc chat As, Hg, Pb
hap thu vao cay va han ché tic hai ctia man [10,
11]. Vi vay, nghién ctru tuyén chon PNSB c6 kha
ning khang min va As duoc thuc hién nhim tim
ra cac ching vi khuin dé c6 thé ung phé xam
nhap min va 6 nhiém As & dong bang song Cilru
Long.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat litu nghién ctru

Vat liéu: 32 ching PNSB da duoc phan lap ti
dat canh tac lda tom va luu trir tai Treong Dai hoc
An Giang. As*: Dang bot, cong thirc hoa hoc:
NaAsQ,, do tinh khiét 57,67%. As® c6 cong thirc
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Na,HAsO,.7H,0, d6 tinh khiét 24,01% va mudi
NaCl c6 d¢ tinh khiét 99,9%. Nghién ctru duoc thuc
hién tai Truong Pai hoc An Giang tu thang
10/2019 dén thang 01/2020.

2.2. Phuong phap nghién ciru

221 Tuyén chon vi khuan PNSB trong moi
trurong man

Thi nghiém dwoc b6 tri theo kiéu hoan toan
ngau nhién, méi dong vi khuin bé tri trong mot
ong nghiém (nghiém thtc) twong tng mot lan lap
lai, c6 4 lan lap lai. Thi nghiém tuyén chon 32 vi
khudn véi néng do 1% Na* duoc thuc hién: 1,0 mL
huyén phu vi khudn PNSB (néng do 0,5 mg/L)
thém vao 9 ml moéi truong BIM da duoc b6 sung
mudi c6 néng do Na® 1%. Thi nghiém duoc 1 trong
hai diéu kién vi hiéu khi c6 chiéu sang (vi hiéu khi
sang) va hiéu khi t6i & nhiét do phong (29 + 2°C).
Sau 72 gid nuéi cdy, cac mau duoc do mat s6 bing
may do quang phd UV - vis & budc séng 660 nm.

222 Tuyén chon vi khuin PNSB trong moi
triong chita doc chat As3'

Thi nghiéem duoc bo tri twong te nhu thi
nghiém & muc 2.2.1 nhung bd sung As* hoic
khong b6 sung As™. Thi nghiém gém 12 ching
PNSB chon tir thi nghiém & muc 2.2.1.

223 Tuyén chon vi khudn trong moi truong
chita doc chat As5

Thi nghiém bé tri tuong tv muc 2.2.1, nhung
b6 sung 20 Omg/L As*. Thi nghiém gom 12 ching
PNSB chon tir thi nghiém & muc 2.2.1.

24. Khado siat kha ning sin sinh Exo
Polymerric (EPS) va sinh khdi ciia PNSB

24.1 Sinh khoi

Thi nghiém gém 12 ching PNSB chon tir thi
nghiém & muc 2.2.1. Méi ching vi khuén duoc nuoi
trong chai gom 10 mL huyén phu vi khudn PNSB va
90 mL méi truong BIM trong hai diéu kién: Vi hiéu
khi sang va hiéu khi t6i, diéu kién nhiét do phong
(29 £ 2°C). Sau 72 gio nudi cdy, ly tam dé thu sinh
khoi: Ly tam trong 10 phut & toc do 5.000
vong/phut. Thu phan sinh khéi lang bén duéi duoc
sdy kho & nhiet do 70°C dén khi khoi luong khong
déi. Phan dich ndi duoc tach cho vao chai thiy tinh
chiu nhiét dé do EPS & budc tiép theo.

2.4.2. Khad nang san sinh EPS

Phan dich néi vi khuin duoc tron voi 200 mL
con tuyét doi (lam lanh 4°C) va 1 lanh -20°C trong
24 gio. Phan két tinh chinh la EPS, ly tam lanh
trong 5 phut véi toc do 5.000 vong/phut dé thu
duoc EPS, tiép tuc sdy kho va can.

2.5. Phan tich dix lieu

Stt dung phan mém SPSS 16.0 dé phan tich
phuong sai (ANOVA) va st dung phuong phap
kiém dinh Duncan & mutc y nghia 5% dé danh gia
s khac biét gitra cac nghiém thic.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tuyén chon PNSB trong méi trizdong min
Na*1%

Béng 1. Anh huéng Na* dén sinh truéng (mg/L) ctia PNSB, 72 gi¢ sau nuéi cdy

STT Vi khuin Vi hiéu khi sang Hiéu khi to6i
1 W9 0,41 0,93*¢
2 Ww7.1 1,14° 0,49"¢
3 W58 1,16 1,20
4 W51 0,88° 0,181
5 W5 1,35° 0,41
6 w47 1,30° 0,91*4
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7 W44 1,15 0,90
8 W40 0,85 0,374
9 W4.3 1,53 1,16™*
10 W4 1,54° 0,60
11 W4.1 0,89 0,97
12 W38 0,79 0,52"<
13 W36 0,94° 0,58
14 W3l.1 0,75 1,01
15 W31 1,21* 0,95*¢
16 W29 1,16 1,56

17 w28 1,14 0,60
18 w7 0,74 0,29
19 W25 1,09 1,29*
20 W24 0,58 0,47
21 w22 1,43° 0,94
22 W19 0,68" 0,46"¢
23 w17 1,10® 0,55
24 W15 1,18" 1,09*¢
25 W14 1,42° 0,96+
26 W13 1,42¢ 0,69
27 W10 1,01* 1,27
28 W1 1,43 0,41
29 S69 0,98 0,32
30 S56 0,41 0,59
31 S29 1,35 0,961
32 S70 1,21° 0,55

F >k >k
cv 16,3 22,1
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Két qua cho thay, sinh trudong cia cac chiing
PNSB trong moi truong man Na* 1% khac biét co y
nghia théng ké. Cic ching sinh truéng manh
trong ca hai diéu kién nuoi cay hiéu khi t6i va vi
hi€éu khi sang goém: S29, W10, W14, W15, W22,
W25, W29, W31, W4.3, W44, W47 (0,94 - 1,53
mg/L) va W4 sinh truong tot trong diéu kién vi
hi€u khi sang: 1,54 mg/L (Bang 1). C6 hai ching
PNSB khéng ting truong trong moéi truong man &
diéu kién vi hiéu khi sang: W9 va S56 nhung cé
dén 8 ching vi khuin khong ting trudng trong
diéu kién hiéu khi t6i (< 0,5 mg/L) 1a W7.1, W51,
W5, W40, W27, W24, W19, W1.

3.2. Tuyén chon PNSB trong moéi trudng co6
doc chat As*

Két qua thi nghiém cho thdy, su ting truong
ctia cac ching vi khuin cé su hién dién ciaa doc
chat As* trong diéu kién vi hiéu khi sang tir 1,35 -
2,74 mg/L, khac biet y nghia théng ké (Bang 2,
hinh 1).

Trong diéu kién hiéu khi toi, c6 As* vi khuan
tang truéng khac nhau tir 0,83 - 2,00 mg/L. DPac
biét, cac ching W4, W4.3, W14, W15, W25, W31,
W47 ting trudng trong moi truong cé doc chat
As* tuong duong voi khong co As*.

Béng 2. Anh hudng ctia As®* dén sinh truéng (mg/L) ciia PNSB, 72 gi¢r sau nudi cdy

30

Vi hiéu khi sang Hiéu khi t6i
Vi khuén
As* Khong As* As* Khong As*
S29 1,57% 2,52:% 1,020 2,32
W10 1,72 2,354 0,83¢ 1,914
W14 2,37+ 2,74 1,35*¢ 1,41*¢
W15 2,48 2,73% 1,58*¢ 2,21%¢
W22 1,57% 2,56% 1,43 1,63*¢
W25 2,36*4 2,94* 1,60*¢ 1,82%¢
W29 1,96 2,28+ 1,17¢d 1,78*
W31 2,36%4 2,967 1,15% 0,07*
W4 2,362 2,43%¢ 1,29"¢ 2,31%
W4.3 2,71% 2,87 1,59*¢ 1,97+
W44 1,91°° 1,21° 2,00*4 1,23¢d¢
w47 2,74 2,46™ 1,55%¢ 2,36
CV% 274 24,2
F(VK) ok ok
F(As) ns **
F(VK*As) o ok
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S LY e ———

S29 W22 W10 w44 W29|WI14 W31 W4 W25 WI5 W43 W47

“ w2

Hinh 1. St tfing truedong ciia PNSB trong méi trueong As* trong diéu kién vi hiéu khi sang,
72 gir sau nudi cay
3.3. Tuyén chon PNSB trong moéi truong cb Trong diéu kién vi hiéu khi sang, hau hét cac
doc chit As™ chiing PNSB khong tang truong trong moi truong
C6 sir khac biét y nghia th()'ng ke gitta cac chiing co As™. Trong diéu kién hiéu khi t61, ching S29,
PNSB trong moi truong c6 doc chit As5* trong ca W25 va W47 tang trudng trong moi truong co doc

hai diéu kién vi hiéu khi sang va hiéu khi toi. chat As” tuong dwong trong moi truong khong co
doc chat As® (Bang 3).
Bang 3. Anh hudng ctia As* @én sinh trudng (mg/L) ciia PNSB, 72 gi¢r sau nuéi cdy
Vi Khudn Vi hiéu khi sang Hiéu khi toi
As™ Khong As* As™ Khong As™
S29 0,431 0,822" 0,69 0,83*
W10 0,04! 1,30% 0,03¢ 0,53%¢
W14 0,23 1,12¢ 0,30 0,49
W15 0,114 1,86 0,37¢ 0,32
W22 0,21 1,51 0,45 0,42"¢
W25 0,30 0,61M 0,562 0,58
W29 0,05' 1,44 0,34 0,43
W31 0,04! 1,249t 0,43 0,41
W4 0,134 0,65" 0,42 0,34
W4.3 0,124 1,68 0,39 0,35¢
W44 0,371 0,99 0,38 0,50
W47 0,07 2,37 0,83* 0,44"
CV% 15,09 16,29
F (VK) o .
F(As) o ns
F(VK* As) . o
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3.4 Danh gia kha ning tiét EPS va sinh khoi
ciia PNSB

Luong sinh khéi duoc tao ra béi cac ching vi
khuén trong khoang 0,45 - 1,91 mg/L & diéu kién

Sinh khéi (mg'L)
&
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nuodi cdy vi hiéu khi sang va 2,04 - 2,82 mg/L &
diéu kién nuoi cdy hiéu khi t6i. Trong d6 chiung
W22 va W25 tao duoc sinh khéi cao nhat trong
diéu kién hiéu khi t6i (Hinh 2).
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Hinh 2. Sinh khéi cta cac chiing PNSB trong diéu kién nuéi cdy vi hi€u khi sang (A) va hiéu khi t6i (B)

3,0 -
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o

Hinh 3. EPS ciia c4c chiing PNSB trong diéu kién

Ham luong EPS do vi khuén tiét ra dao dong
tr 0,95 - 1,67 mg/L trong diéu kién vi hiéu khi
sang. Trong diéu kién hiéu khi toi, lwong EPS tiét
ra dao dong tr 1,64 - 2,44 mg/L, trong d6 co 8
chiing dat trén 2 mg/L (Hinh 3).

3.5. Thao luan

Nhiéu két qua nghién ctru trudc day cho thay,
PNSB c¢6 kha ning han ché tich liy cac doc chat
nhu: Kim loai ning Al*, Fe*, Mn?*, Cd, Hg [12 -
14]. Trong nghién ctu nay, 7 trong s6 12 chiung
PNSB ¢6 kha nang sinh truong trong moi truong
c6 doc chat As* va 3 ching: S29, W25, W47 trong
moi truong c6 As™. Két qua nghién ctu cha
Panwichian va cs (2010) [15] cho thdy kha ning
khang As cta cac chiang PNSB la NW16 va
KMS24 c¢6 kha nang khang kim loai ning nhu: Pb,

3,0
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nudi cdy vi hi€u khi sang (A) va hiéu khi t6i (B)
Cu, Cd, Zn Na (3% NaCl) khi nuoi cdy trong diéu
kién vi hiéu khi sang hodc hiéu khi toi.

Két qua nghién ctru cing cho thdy, kha nang
san sinh EPS ctia mét s6 chiing PNSB, cting v6i sinh
truéng manh trong moi truong man va tao ra EPS
cao, c6 thé do cac chat EPS lién két voi Na*. Theo
Nunkaew va cs (2015) [11], EPS Ia mot yéu t6 chinh
ma cac chiing vi khudn st dung dé lien két Na* cho
phép chung song sét trong néng do NaCl cao.

4. KET LUAN

Cac ching PNSB: W14, W15, W25, W31, W4,
W4.3, W47 c6 kha ning sinh trudng tot trong moi
truong man va doc chat As* trong diéu kién vi
hiéu khi sang. PNSB sinh truéng kém trong moi
truong c6 doc chat As*. Cac ching PNSB c6 kha
nang tao EPS tir 0,95 - 3,08 mg/L.
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Cac chiing PNSB c6 kha nang sinh trudng tot
trong moi truong c6 doc chat As, can duoc danh
gia hiéu qua trong diéu kién trong lda.
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SELECTION OF PURPLE NON-SULFUR BACTERIA RESISTANT TO SALINITY AND ARSENIC
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Summary

Arsenic (As) contamination and saltwater intrusion are emerging as significant environmental
and public health concerns in certain regions of the Mekong delta. This study aimed to evaluate
the potential of purple non-sulfur photosynthetic bacteria (PNSB) strains for their ability to
tolerate and grow under saline and arsenic-contaminated conditions, with the prospect of
applying these strains in mitigating the adverse effects of salinity and arsenic pollution. A series
of experiments were conducted to assess the growth performance of various PNSB strains under
the following stress conditions: (1) salinity stress with 1% Na’, (2) exposure to arsenite (As*") ata
concentration of 110 ppm, (3) exposure to arsenate (As’") at a concentration of 200 ppm and (4)
evaluation of exopolysaccharide (EPS) production and biomass accumulation. Under saline
conditions (1% Na'), several strains exhibited robust growth, including S29, W10, W14, W15,
W22, W25, W29, W31, W4.3, W44, W47, with biomass concentrations ranging from 0.94 to 1.53
mg/L. In the presence of As’* (110 ppm), strains W14, W15, W25, W31, W4, W4.3, W47
demonstrated significant growth, with biomass concentrations ranging from 2.36 to 2.74 mg/L.
However, PNSB strains generally exhibited limited growth in the presence of As’" (200 ppm).
EPS production among the tested PNSB strains ranged from 0.95 to 3.08 mg/L. These findings
suggest that specific PNSB strains possess promising capabilities for application in strategies
aimed at reducing arsenic contamination and the effects of salinity.

Keywords: Arsen, salinity, purple non-sulfur bacteria.
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