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Tém tit:

Nghién ctru véi muc tiéu phan lap va tuyén chon chiing vi khuin tia khong lru
huynh tir 10 mAu nwée va 15 miu bun ciia cic ao nudi thity san khac nhau tai tinh
Ninh Binh, Viét Nam nham xac dinh nhitng chiing c6 tiém ning xir ly sulfide trong
nudérc, tir d6 gép phan cai thién chat lwong nwéc, ning cao ning suat va giam rii ro
dich bénh trong cic ao nudi thity san. Két qua phén lap dwoc 17 chiing vi khuan
c6 kha nang xir ly sulfide, trong do chiing ND2 va NH6 c6 kha nang xir ly sulfide
cao nhit (>96%) trong diéu kién sulfide (10-20 mg/l). Ching ND2 va NH6 sinh
truéng tot nhat & 2% NaCl, sau d6 giam khi ting 3-5% NaCl. Gia tri ODssonm 120
lwgt dat 1,03 va 1,15 ¢ 2% NaCl. Chung ND2 va NH6 c6 kha nang xur ly sulfide cao
trong mdi trwong 2-3% NaCl, hiéu suit xi Iy 1in hrot dat 97,48% va 96,40% tai
2% NaCl. Hiéu suit xir ly sulfide giam & 4-5% NaCl, hiéu suat xir Iy sulfide ciia
chiing ND2 va NH6 lan luot dat 86,79% va 84,84% & 5% NaCl. Chiing ND2 sinh
trwéng va xir 1y sulfide tot hon ching NH6 & nong dd mudi cao 2-5%, dwoc lwa
chon dinh danh sinh hgoc phan tir xac dinh thudc loai Rhodovulum sulfidophilum.
Nhw vay, Rhodovulum sulfidophilum ND2 ¢é tiém ning cao &ng dung xir 1y hiéu
qua sulfide trong nwéc nudi trong thity san.

Tir khéa: phan 1ap, Rhodovulum sulfidophilum, sulfide, tuyén chon, vi khuin quang
dudng tia khong luu huynh.
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Abstract:

This study aimed to isolate and select purple non-sulfur bacteria (PNSB) strains
from 10 water and 15 sediment samples collected from various aquaculture ponds
in Ninh Binh province, Vietnam, with the potential to remove sulfide from water,
thereby contributing to improving water quality, enhancing productivity, and
reducing the risk of disease outbreaks in aquaculture systems. A total of 17 PNSB
strains were successfully isolated, among which strains ND2 and NH6 exhibited the
highest sulfide removal efficiency (>96%) under sulfide concentrations of 10-20
mg/l. Both strains showed optimal growth at 2% NaCl, with ODssonm values of 1.03
and 1.15, respectively, and their growth decreased at higher salinities (3-5% NaCl).
Sulfide removal efficiency remained high in media containing 2-3% NaCl,
achieving 97.48% for ND2 and 96.40% for NH6 at 2% NaCl. However, efficiency
decreased at 4-5% NaCl, with ND2 and NH6 showing 86.79% and 84.84% removal
at 5% NaCl, respectively. Notably, strain ND2 exhibited superior growth and
sulfide degradation capability under high salinity (2-5% NaCl) and was identified
by molecular analysis as Rhodovulum sulfidophilum. These findings suggest that
Rhodovulum sulfidophilum ND2 is a promising candidate for application in sulfide
remediation and water quality improvement in aquaculture systems.

Keywords: isolation, purple non-sulfur phototrophic bacteria, Rhodovulum
sulfidophilum, screening, sulfide.

Classification numbers: 4.5, 4.6

1. Pit van dé

Nganh nubi trong thiy san di ting truong nhanh chong nham dap tmg nhu cau
thuc pham ngay cang 16n ctia dan s6 thé gidi, tuy nhién ngudn tai nguyén hai san trén toan
cau dang dan bi han ché. Sy thiéu hyt dién tich dat danh cho nuéi tom di dan dén viéc ap
dung md hinh nudi tham canh dé d4p tmg nhu cau thi trudng [1]. Trong méi trudng nudi
tham canh, lugng 16n thirc an du thira va chat thai tir tdm sé tich tu & day ao va duoc
chuyén d6i ky khi tao thanh khi NH;3, H,S. Ca hai hop chét nay déu doc ddi voi tom,
chung 1am giam tdc do sinh truong, ting ty 16 chét va lam suy giam chit luong nude [2].

Khi H>S hinh thanh trong diéu kién yém khi ctia hé thong nuoi thily san c6 mui
dic trung cia trang thdi. Sy tich ty khi nay & nong d6 cao khong chi anh huéng dén ty
1¢ séng ma con tac dong xau dén hoat dong sinh 1y va mién dich cua sinh vat thiy sinh.
Theo D. Thulasi va cs (2020) [3], khoang 10% ton that mua vu trong nudi tom co lién
quan dén qua trinh tao sulfide va co thé da c6 t6i 4 triéu tan tom chét do hién tuong thoat
khi sulfide. Mic du ddc tinh cta sulfide cao gap 100 1an so véi cac hop chat chira nito,
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nhung trong thyuc té sulfide hiu nhu khong duoc do dac tai cac ddm nudi thuy san [3].
Céc phuong phap hién nay dé kiém soat sy tich tu chat thai va nhitng tac dong tiéu cuc
ctia sulfide trong ao nudi chit yéu 1a xtr Iy co hoc dé loai bé hoidc oxy hoa bun day. Pay
13 phuong phap doi hoi nhiéu nhan cong va thudng chi cé thé thuc hién trong giai doan
khé han gitta cac vu nudi tém [4]. Do d6 trong nhirng nim gan day, cac nghién ctru di
tap trung vao viéc str dung vi khudn quang dudng tia khong luu huynh (PNSB) dé cai
thién chat lugng nudce va giam khi doc nhiam giam chat 6 nhiém va kiém soat mui mot
cach bén viing [2].

Vi khudn PNSB thudng duoc tim thay trong cac ngudn nude tir nhién, bao gdm
ca ao nudi tom do chung c6 nhiéu kiéu sinh trudng da dang nhu: quang tu dudng hodc
quang di dudng trong diéu kién yém khi - 4nh sang hodc vi hiéu khi - anh sang va di
dudng trong diéu kién hiéu khi - t6i. Diéu nay c6 nghia, chiing c6 thé tiéu thy chat hitu
co ca trong diéu kién sang 1an toi va mot s6 loai con c6 kha nang loai bo HaS [5].

Nghién ctru nay nham muc dich phan lap, tuyén chon cac ching PNSB tir nudc
va bun clia cac ao nudi trong thily san tai tinh Ninh Binh, ¢ tiém ning trong viéc giam
H>S hiéu qua trong moi truong tong hop, tir d6 cai thién chat luong nudc, nang cao ning
suat va giam rui ro dich bénh trong cac ao nudi tom. PNSB trong ao nudi thuy san vira
c6 tac dung cai thién chat luong moi trudng nudce, vira ting cudng strc khoe va hiéu suat
nudi cta tom, ca. Pay 1a co s dé nhiéu ché pham vi sinh thuong mai hién nay bo sung
PNSB nhu mét probiotic sinh hoc trong nudi trong thily san.

2. Vat liéu va phuwong phap nghién ciru
2.1. Vat liéu
2.1.1. Thu thdp mdu

10 mau nude va 15 mau bun duge thu thap tir cdc ao nuodi tham canh, quang canh
khac nhau (tom thé chan tréng, cua bién, vem xanh va ca rd phi) tai tinh Ninh Binh. Mau
phan tich duoc thu thap theo TCVN 8880:2011 “Chét lwong nuéc - iy mau dé phan tich
vi sinh”. Ddi v&i mau nuée, st dung chai nhya sach dung tich 1000 ml; mdi mau nudc
duoc léy 0 3-4 vi tri khac nhau trong mot ao, d0 sau cach mat nudc khoang 1 dén 1,5 m
va cach bo khoang 1 m mbi ao. Trong khi d6 d6i voi mau bun, 100 g bun day ao véi do
day 5 cm dung trong thi zip sach. T4t ca cac mau sau d6 dugc déy kin, ki hiéu mau, ghi
1o dia diém léy mau, bao quan lanh va dugc van chuyén vé phong thi nghiém, gitr & 4°C.
Cac mau duoc phan 1ap trong vong khong qua 24 gio.

2.1.2. Moi truong tang sinh va phan lap

MOoi trudng ting sinh va phan 1ap ching PNSB 1a méi truong DSMZ-27 cai tién
(g/1): succinate-Na 1,0; cao nidm men 0,3; acetate-Na 1,0; NH4Cl 0,4; KH,PO4 0,5;
K>2HPO4 1,0; CaCl2.2H20 0,05; MgS04.7H20 0,4; NaCl 20; H,O 1 1; vi lugng SL6(*) 1
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ml; dung dich vitamin B12 0,4 ml; pH 6,8+0,2. M6i trudong thach DSMZ-27: Méi trudng
DSMZ-27 bd sung 20g/1 agar. (*) Thanh phan dung dich vi lwong SL6 (g/1): CoCla.6H>0
0,25, CuCl2.5H>0 0,01; MnCl>.4H>0 0,07, ZnCl; 0,1; NiCL.6H>0 0,01; Na:SiO:.5H>0
0,01; FeCl>.4H>0 1,8; H;BO3 0,5; Na:2MoQO3.3H>0 0,03; H>O 1 1.

Moi trudng 1am thuén ching vi sinh vat: M6i trudng King’s B agar (KB) (g/1):
glycerol 10; KoHPO4 1,5; MgS04.7H20 1,5; peptone 20; agar 20; H>O 1 1; pH 7,0+0,2.
Tat ca cac mdi truong duge hip tiét tring bang ndi hap Tomy ES 315 (Nhat Ban) &
121°C trong 15 phut. T4t ca hoa chét st dung trong nghién ctru duoc san xuét tai Trung
Qudec.

2.2. Phwong phap nghién ciru
2.2.1. Phwrong phdp tang sinh va phdn Idp vi khudn

Tat ca mau thu thap vé phong thi nghiém dugc nudi ting sinh theo phuwong phéap
Winogradsky’s cai tién [6]. MAu nuéc (2 ml) hodc bun day (5 g) dugc cho vao lo thuy
tinh (150%15 mm: 50 ml) riéng biét chira lan luot 20 ml hodc 45 ml mdi truong DSMZ-
27, sau d6 dugc phit mot 16p (2 ml) paraffin hap tiét trung dé tao diéu kién ky khi, vin
kin ndp. T4t ca cac mau dugc U trong ti 4m 303-1AB (Trung Qudc) & nhiét do 28-30°C,
chiéu sang bang dén soi d6t 60 W (khoang 2000 lux). Sau 7-10 ngay, cac lo xuat hién
mau tu nau, vang dén do tia duoc chon dé tiép tuc phan lap trén dia petri chtra moi
truong thach DSMZ-27 bang phuong phép cay trang. Dé tao dicu kién ky khi, mot 16p
mong thach DSMZ-27 dugc db 1én dia sau khi céy trang. Cac dia 4 ¢ nhiét do 28-30°C,
chiéu sang. Cac khuan lac riéng r& c6 mau nau, vang dén do tia sau d6 dugc lam thuan
theo phwong phap cdy ria trén moi truong KB agar va xac dinh cac dic diém hinh dang,
mau sic, hinh thai té bao bang phuong phap nhuém Gram va quan sat dudi kinh hién vi
L2800 (Trung Qudc) vat kinh 100X [7]. Cac ching thuan duoc luu giit trong dung dich
glycerol 20% & -80°C.

2.2.2. Thir nghiém sinh héa xdc dinh vi khudn tia khéng lwu hupnh

Moi truong Simmon's citrate agar, urea agar da dugc chuan bi dé xac dinh kha
nang st dung citrate, kha niang sinh enzyme urease [8]. Thudc thir CsHa[N(CH3)2]2 1%,
H20: 3% va thude thir Kovac’s duoc st dung dé thu nghi¢m hoat tinh oxidase, catalase,
idole [8]. T4t ca cac mdi trudong nudi cdy duoc db vao cac dia petri vo tring riéng biét
hoic 6ng nghiém sau d6 dugc cay vi khuan PNSB da phan lap va 1 48-72 gid. Dic diém
sinh hoa chiing dugc so sanh véi cac chiing cung loai theo thang phan loai vi khuan [9].

2.2.3. Sang loc kha nang xw ly sulfide cua chung PNSB

Chung PNSB duoc nudi cdy trén moi truong DSMZ-27 bd sung Na,S.9H0 &
cac néng d6 0; 10; 15; 20 mg/1 nudi céy & diéu kién ky khi, co chiéu sang. Kha nang xu
1y sulfide ctia cac chung vi khuan duoc danh gia bang phuong phap methylene blue
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(SMEWW S B&D: 2017) sau 7 ngay nudi cdy. Thudc thir: dung dich A: hoatan2,7 g
CsHi2N; trong 50 ml H2SO4 dinh mirc 100 ml, thudc thir chuan B: dung dich A 2,5%;
dung dich C: hoa tan 100 g FeCl3.6H2O trong 40 ml nude, dung dich D: hoa tan 400 g
(NH4)>2HPO4 trong 800 ml nuéc. Thuc hién: hat 7,5 ml mau vao 6ng nghiém, sau do lan
luot cho vao 0,5 ml thube thir B; 150ul dung dich C. Cho 3-5 phat va thém 1,6 ml dung
dich D vao mdi ng. Cho 3-15 phut va so mau & bude séng 660 nm. Duong chuan sulfide
dugc xac dinh dua trén sy thay ddi néng dd NazS.9H,0 tir 0 dén 2.5 mg/l va xac dinh
su twong quan giita néng do sulfide (C) va gia tri ODgsonm (A) theo phwong trinh
A=0,3731C+0,0002 va xac dinh ham lugng sulfide trong mau phan tich. Mbi thi nghiém
dugc tién hanh ba lan lap lai lay gi tri trung binh.

2.2.4. Banh gid kha nang xi Iy sulfide & cdc nong dé mudi khdac nhau

Chung vi khuan PNSB c6 kha nang khu sulfide tdt & thi nghiém trén dugc lya
chon va nudi cdy trong 20 ml méi trudng DSMZ-27 chira S* ¢6 nong do 10, 15, 20 mg/l
va bo sung NaCl & cac nong do 2, 3, 4, 5%, diéu kién nudi cay ky khi, chiéu sang. Kha
nang khtr sulfide cua cac chung vi khuan duoc xac dinh bang phuong phap methylene
blue (SMEWW S B&D: 2017), kha ning sinh truéng dugc xac dinh bang phuong phap
do quang (OD) ¢ budc séng 660 nm sau 7 ngay nudi cdy.

2.2.5. DBinh danh va xdy dwng cdy phan logi vi khudn

Phan loai vi khuan PNSB béng sinh hoc phan tir dya trén trinh ty /165 rRNA. DNA
tong s6 duoc tach bang Kit RIBO-prep cta Lién Bang Nga. Gen 16S rRNA dugc tong
hop v&i cip moéi 27F: 5-AGAGTTTGATCCTGGCTCAG-3' va 1492R: 5™
GGCTACCTTGTTACGACTT-3' [10]. San pham PCR sau tinh sach (bang bo kit
Bioneer cia M) duogc giri dén trung tam Macrogen (Han Qudc) dé xac dinh trinh ty.
Phén tich pha hé va xac dinh mdi quan hé di truyén véi cac chung vi khuan khac bang
phan mém MEGA 11.

2.2.6. Phuong phdp xir 1y s6 liéu

Céc két qua dugc trinh bay dudi dang gia tri trung binh + do 1éch chuan (TB+SD).
S liéu thong ké va biéu dd dugc thuc hién bang phan mém SPSS 20. Su khac biét giira
cac nghiém thire duoc phén tich bang ANOVA véi muc y nghia 0=0,05.

3. Két qua va ban luan

3.1. Két qud thu thap méu va phén Igp vi khuin PNSB

Tl 10 m3u nude va 15 miu bun phan 13p duge 17 ching vi khuan 6 hinh thai
khuan lac khac nhau. Két qua phéan lap duoc trinh bay cu thé tai bang 1.
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Bang 1. Pic diém hinh thai cac chiing vi khuin phén lap.

Pic diém hinh thai

Ky hiéu mau

Gram Té bao Khuan lac Mau sic

ND1 - Que Tron, 10i bé tia

ND2 - Que Tron, 16i Do tia

ND4 - Cau Tron, 16i, nhéy Do nau
ND5 - Cau Tron, 16i, nhéy Do nau
ND6 - Que Tron, 16i Do tia

ND12 - Que Tron, 161, nhiy b nau
ND13 - Que Tron, 161, nhiy b nau
NHI1 - Céu Tron, 161, nhay D6 nau
NH2 - Ciu Tron, 161, nhiy Do nau
NH3 - Que Tron, 161, nhiy b nau
NH4.1 - Que Tron, 161, nhay D6 nau
NH4.2 - Que Tron, 161, nhiy b nau
NH5 - Ciu Tron, 161, nhiy Do nau
NH6 - Que Tron, 161, nhay Do nau
NHS - Que Tron, 161, nhiy Do nau
NH9.1 - Ciu Tron, 161, nhiy D6 nau
NH10 - Que Tron, 161, nhay Do nau

(-): gram am.

Cu thé, 17/17 chung vi khuan 1a gram am; 11/17 ching c6 té bao hinh que chiém
64,7%; 6/17 chung c6 té bao ciu chiém 35,3%. V& hinh thai khuan lac, hau hét cac
chung c6 khuan lac tron, 16i, bong nhay ngoai trir chimg ND1, ND2 va ND6 (hinh 1).
Vé mau sic khuan lac, 3/17 ching c6 mau doé tia chiém 17,6%:; 14/17 ching c6 mau do
nau chiém 82,4%. Két qua phan 1ap cho thay, ching phén lap c6 dic diém tuong dong
v6i nhém PNSB, két qua nay ciing dugc thé hién ¢ nghién ctru cta T.V. Quyen va cs
(2022) [11] va J.F. Imhoff (1989) [12].
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Hinh 1. Hinh dnh mét s6 chiing vi khuin phan lap.

3.2. Dac diém sinh hoa cia cdc chiing vi khudn

Céc chung vi khuén sau khi 1am thuan khiét duoc thir nghiém dé xac dinh mot sb
dic diém sinh hoa. Két qua cy thé dugc trinh bay & bang 2.

Bang 2. Két qua thir nghiém sinh héa chiing vi khuian PNSB.

Ky hiéu chiing Catalase Oxidase Citrate Urease Indole
ND1 + + - + -
ND2 + + - + -
ND4 + + - - -
ND5 + + - - -
ND6 + + - + -
ND12 + + - - -
ND13 + + - - -
NH1 + + - - -
NH2 + + - - -
NH3 + + - + -
NH4.1 + + - + -
NH4.2 + + - + -
NHS + + - - -
NH6 + + - + -
NHS8 + + - - -
NH9.1 + + - - -
NH10 + + - - -

(+): phan ting duong tinh; (-): phan rng am tinh.
7
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Két qua bang 2 cho thay, hau hét cac chung vi khuan déu phan Gng dwong tinh
vO1 oxidase va catalase, phan trng am tinh vai citrate va indole; 7/17 chung duong tinh
v6i urease. Pac diém sinh héa chung vi khuan cho thiy, ching vi khuan phan lap duoc
c6 két qua twong dong v6i nghién ctu trude d6 cua H.T. Yen va cs (2019) [13] va A.
Srinivas va cs (2014) [14]. Két qua nay budc dau xac nhan cac chung vi khuan phén lap
dugce ¢ thé thude chi Rhodovulum.

3.3. Kha ndang xi Iy sulfide ciia cdc chiing vi khudn PNSB

Bang 3. Két qua xir 1y sulfide va kha ning sinh trwéng cia cic chiing PNSB.

Nong d9 sulfide (mg/1)

Ky hiéu chiing
0 10 15 20

ND1 1,22+0,74 1,25+1,20 1,21+0,38 1,00+0,36
ND2 1,05+0,38 1,12+0,56 1,11+0,02 1,04+0,45
ND4 1,29+0,74 1,17+1,14 1,04+0,08 1,08+0,08
ND5 0,93+0,29 1,12+0,69 1,11+0,18 1,03+0,06
ND6 0,77+0,42 0,95+0,46 0,94+0,17 0,78+0,12
ND12 0,84+0,43 1,02+1,19 0,99+0,21 0,98+0,25
ND13 0,84+0,49 0,81+0,60 0,47+0,18 0,56+0,26
NH1 1,17+0,46 1,04+0,84 0,98+0,40 0,90+0,15
NH2 1,26+0,56 1,26+0,76 1,16+0,32 1,06+0,33
NH3 1,31+0,38 1,19+0,20 1,01+0,64 0,92+0,42
NH4.1 1,06+0,45 0,91+0,29 0,89+0,16 0,80+0,21
NH4.2 0,86+0,42 0,92+0,40 0,47+0,31 0,45+0,11
NHS5 0,80+0,63 1,11£1,21 0,55+0,05 0,53+0,19
NH6 1,254+0,33 1,12+0,48 0,76+0,25 0,76+0,04
NHS8 0,77+0,84 1,04+0,45 0,91+0,03 0,50+0,06
NH9.1 1,26+0,51 1,27+0,41 1,14+0,46 1,05+0,41
NH10 1,18+0,17 0,94+0,41 0,85+0,45 0,78+0,22

Kha ning xtr 1y sulfide va sinh truéng ctia cac ching PNSB sau 7 ngay nudi ciy
duoc trinh bay tai bang 3. Theo bang 3, cic chiing PNSB sinh trudng t6t nhat trong diéu
kién 0-10 mg/l khong c6 sy khac biét vé mit thong ké. Cu thé, 10/17 ching cho thiy
sinh truong t6t (ODssonm>1,0) sau 7 ngdy nudi cdy gdm cac ching ND1, ND2, ND4,
NHI1, NH2, NH3, NH4.1, NH6, NH9.1, NH10; 7/17 chung sinh trudng thép hon
(0,7<0ODs60nm<1,0) gém cac chung ND5, ND6, ND12, ND13, NH4.2, NHS5, NHS. Trong
khi ting ndng do sulfide 1én 15-20 mg/I sinh trudng cia cac chung PNSB giam dang ké.
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Diéu nay cho thiy, chung PNSB c6 thé sir dung duwge mot ham lwong sulfide nhét dinh
dé sinh truong. Két qua nghién ctru ciing twong dong voi nghién ctiru cia H.T. Trong va
cs (2024) [15]. Tir két qua nghién ciru nay, ching toi tién hanh khao sat kha nang xir 1y
sulfide cua cac chung PNSB (bang 4).

Bang 4. Hiéu sut xir Iy sulfide ciia cac chiing PNSB (%).

Nong d9 S* (mg/1)

Ky hiéu chiing

10 15 20
ND1 90,90%%°¢+£0,33 87,23%+0,09 89,87%0+0,11
ND2 97,76™+0,03 97,54%+0,03 97,36M+0,04
ND4 95,61%fe+0,04 92,95bdeh+(0 08 92,47°40+0,08
ND5 94,6542+, 12 94,20°4M+0,08 93,4440 08
ND6 91,19%%4210,14 91,2320edh() 09 90,3720¢h+£0,04
ND12 94,59°4fe1(0,05 95,12%fM+0,11 94,54°4M+0 04
ND13 94,65%4f20,03 89,06%°M+0,06 89,312%h+0,04
NHI1 93,07bcdefe1(,32 88,012"+0,05 87,54*+0,05
NH2 93,75%fe£0,02 94,774M+0,12 93,92¢df+(0 08
NH3 90,607¢¢+£0,15 90,64%h+0,11 89,04%"+0,06
NH4.1 96,29°¢£0,07 95,64%M£0,08 95,144%M+0,04
NH4.2 94,80%e+0,04 90,46%h£0,03 89,31%h+0,05
NHS5 93,80%d¢2£(,03 93,52bcdehr() 03 93,51°4"+0,05
NH6 96,64°¢£0,03 96,93°M+0,11 96,06°1+0,08
NHS8 94,064¢¢£(,03 94,02¢4¢fi1(,15 92,98bcdeh+0,01
NHO9.1 94,59¢defe£(),01 90,80%h+£0,10 90,10%¢h+0,02
NH10 88,56%¢+0,31 87,64%+0,12 87,482+0,03

Céc gia tri trong cung bang co cac chit cai a, b, ¢, d... gibng nhau biéu thi khac biét
khéng c6 ¥ nghia thong ké (p=0,05).

Theo bang 4, ching ND2 va NH6 c6 kha nang xir 1y sulfide cao nhat trong 17
chung khao sat, khong c6 sy khac biét sau 7 ngy nudi cay. Hiéu suat xtr 1y sulfide ctia
chung ND2 va NH6 lan luot 13 97,76% va 96,64% & S* ban dau (10 mg/1). Khi ting S*
ban dau 1én 15 mg/l, hiéu suat xir Iy S ctia chung NH6 tang nhe & mirc 96,93% sau d6
giam con 96,06% & mirc S ban dau 20 mg/l. Hiéu suat xir 1y sulfide cua chung ND2
giam khi néng d6 S> tang dén 15-20 mg/l nhung van duy tri & mirc cao nhét dat 97,36%
tai mirc S2 ban dau 20 mg/l. Trong khi d6, ching NH10 c6 hiéu suét xtr Iy sulfide thip
nhit dat 88,56% & ndng do S? ban dau 10 mg/l va 87,48% & ndng do S* ban dau 20
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mg/l sau 7 ngdy nudi cdy. Cac chung con lai cho thy hiéu suat xtr 1y sulfide cao (>90%)
trong diéu kién S* ban dau 10 mg/l, sau d6 giam dan khi nong do sulfide ting dén 15-
20 mg/l. Két qua nghién ciru ciing twong dong véi mot sd nghién ciru trude d6 cia H.T.
Trong va cs (2024) [15] va C. Hunter va cs (2009) [6] cho rang, ching PNSB c6 thé xir
1y duogc sulfide & mot ngudng nhit dinh, néu nong do sulfide ting 1én murc cao hon ¢6
thé dan dén trc ché hoan toan hodc gay chét té bao, tir 46 anh huong dén hicu sut xur 1y
sulfide trong méi trudng. Dya vao két qua trén, nong d6 10 mg/I sulfide ban dau, ching
vi khudn ND2 va NH6 duoc lya chon dé khao sat kha ning sinh trudng va xir 1y sulfide
& cac nong do mudi 2-5%.

3.4. Kha ndang sinh trwong va xiv ly sulfide trong diéu kién muéi khdc nhau

Theo hinh 2, chiing ND2 va NH6 sinh truéng tot nhit trong méi truong bd sung
2% NaCl, gia tri ODssonm lan luot 14 1,03 va 1,15. Khi tang 3-5% NaCl, sinh trudng cia
chung ND2 va NH6 giam. Chung ND2 sinh trudng tot hon chiing NH6 ngay ca khi nong
d6 mubi cao co y nghia thong ké (p<0,05), gia tri ODgsonm clia ching ND2 va NH6 lan
luot dat 0,728 va 0,681 & 5% NaCl. Vé kha nang xu ly sulfide, chung ND2 va NH6 co
kha nang xur 1y sulfide cao & 2-3% NaCl khong cé su khéc biét. Tai 2% NaCl, kha nang
xur 1y sulfide cta chung ND2 va NH6 lan luot dat 97,48% va 96,40%. Hiéu suat xir 1y
sulfide giam rd rét khi ndong do mudi ting 4-5% (p<0,05), hiéu suat xir Iy sulfide cua
chung ND2 va NH6 lan luot dat 86,79% va 84,84% trong moi truong chira 5% NaCl.
Theo két qua trén, chung PNSB ¢6 thé sinh truong va xir Iy sulfide trong diéu kién mudi
cao. Két qua nay ciing trong dong véi nghién ctru trude d6 rang PNSB c6 thé phat trién
t6t trong moi truong chtra NaCl trong khoang 1 dén 4%; trong khi sy phat trién bi chdm
lai trong moi trudng chtra NaCl tir 5 dén 10% [16]. Piéu nay duoc giai thich rang, khi
gdp moi trudong man cac chung PNSB huy dong nang lugng (ATP) thong qua quang hop
dé tai ciu trac té bao, rut ngan kich thude, cung cd mang - vach té bao, diéu hoa tham
thau va kich hoat hé théng bao vé protein. Nhitng thay doi ndy gitp té bao duy tri can
bang ndi moi va kha nang song sot cao dudi diéu kién min [17]. Viéc phan 1ap duoc cac
chung PNSB c6 kha ning sinh truéng trong diéu kién min cao co ¥ nghia quan trong
trong tng dung thuc tién. Trong cac hé théng nudi trong thuy san nude min, lo cac
chung PNSB chju min c6 thé duy tri hoat dong 6n dinh, gbp phan xt 1y HaS, NH; va
NO,, tir d6 cai thién chat lugng nudc, giam stress tham thau cho tom c4, va han ché bung
phat dich bénh [18]. Ngoai ra, PNSB chiu mén con c6 thé tang sinh khdi trong moi
truong man, tng dung trong san xuét sinh khi protein vi sinh (single-cell protein), ché
pham sinh hoc (probiotic) [19]. Dua trén két qua nghién ctru, chung ND2 c6 kha ning
sinh truong va xir 1y sulfide & do man cao va on dinh dugc lya dé dinh danh dén loai.
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Kha nang sinh trwong va xir ly sulfide cua chung PNSB
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Hinh 2. Két qua danh gia kha ning xir Iy sulfide va sinh truéng ciia chiing PNSB.
3.5. Két qud dinh danh va xdy dwng cdy phan loai vi khudn

Chung ND2 dugc giai trinh tu doan gen /6S-rRNA va phan tich trén NCBI. Tién
hanh xac dinh dj tuong d@)ng véi cac doan trinh tu ¢6 sin trén NCBI. Két qua cho théy,
chung ND2 thudc chi Rhodovulum véi d twong dong 99,75% so véi loai Rhodovulum
sulfidophilum (hinh 3). Bang phan mém MEGA 11, gen 16S rRNA tir chung ND2 va
mot s loai da cong bd trén GenBank dé vé& cdy pha hé (hinh 4). Nhu vy, chung vi
khuan PNSB ND2 c6 thé thudc loai Rhodovulum sulfidophilum va dugc dat tén la
Rhodovulum sulfidophilum ND?2.

Max Total Query E Per.
Description Scientific Name Acc. Len
“'p‘ - Score Score Cover value Ident S Accession
- - - v =

Rhodovulum sp. strain 16S_rRNA::contig_1:2086427-2087891(+)_16S ribosomal RNA gene, partial seq... Rhodovulum sp. 1472 2674 99% 0.0 99.75% 1464 PQ891998.1
Rhodovulum sp. HP10 chromosome, complete genome Rhodovulum sp... 1472 8023 99% 0.0 99.75% 4104297 CP180201.1

Rhodovulum sulfidophilum DSM 1374, complete genome Rhodovulum su... 1472 7923 99% 0.0 99.75% 4132586 CP015418.1

Rhodovulum sulfidophilum strain SNK001, complete genome Rhodovulum su... 1472 7923 99% 0.0 99.75% 4082971 CP015421.1
Rhodovulum sulfidophilum strain P5 16S ribosomal RNA gene, partial sequence Rhodovulum su... 1472 2674 99% 0.0 99.75% 1446  JF794560.2

Rhodovulum sp. MB263 chromosome, complete genome Rhodovulum sp... 1472 5348 99% 0.0 99.75% 3860570

Rhodovulum sp. MB263 plasmid pRSMBA, complete sequence Rhodovulum sp... 1472 2674 99% 0.0 99.75% 238713

Rhodovulum sp. Nu23 partial 16S rRNA gene, isolate Nu23 Rhodovulum sp... 1472 2469 92% 0.0 99.75% 1309 LN871051.1
Rhodovulum sulfidophilum strain P210(10)_16S ribosomal RNA gene, partial sequence Rhodovulum su... 1467 2630 99% 0.0 99.63% 1440 GU370083.2

Rhodovulum sulfidophilum strain P230(5)_16S ribosomal RNA gene, partial sequence Rhodovulum su... 1467 2630 99% 0.0 99.63% 1439 GU370087.2

Rhodovulum sulfidophilum DNA, complete genome, strain: DSM 2351 Rhodovulum su... 1467 7906 99% 0.0 99.63% 4454432 AP014800.1

(NN NCN< <<

Rhodovulum sulfidophilum strain P230(4)_16S ribosomal RNA gene, partial sequence Rhodovulum su... 1467 2618 99% 0.0 99.63% 1440 GU370086.2

Hinh 3. Két qua phan tich dir li¢u NCBI phén tich dinh danh chinh xac chiing ND2.
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0.001

Rhodovulum sulfidophilum strain P210(10)

0.002

*Rhodovulum sulfidophilum strain JA872

"™  Rhodovulum sulfidophilum strain P5

0.001

ND2

0.000 0.001

0.003

Rhodovulum sulfidophilum

4& Rhodovulum sulfidophilum strain JA198
I oot "% phodovulum sulfidophilum strain JA200

0003

Rhodovulum strictum strain MB-G2

0.026 L™ Rhodovulum steppense strain M-46s

I '
0.01 0.00

Hinh 4. Két qua phan tich ciy pha hé chiing ND2.
4. Két luan

Téng cong 25 mau bao gdm 10 mau nude va 15 miu bun thu thap tir cac ao nudi
thity san khac nhau tai tinh Ninh Binh d& phan 1ap duoc 17 chung vi khuan PNSB. Hai
chung ND2 va NH6 c6 kha ning xu 1y sulfide cao trong diéu kién S* (10-20 mg/l) duoc
Iwa chon dé khao sat kha ning sinh truong va xu 1y sulfide trong diéu kién mudi khéac
nhau. Chung ND2 va NH6 sinh trudng tot nhat trong méi trudng bo sung 2% NaCl, gia
tri ODssonm 180 lugt 13 1,03 va 1,15. O ndng d6 2% NaCl gia tri ODgsonm ctia chiing NH6
t6t hon ND2, trong khi ting 3-5% NaCl sinh trudng ca hai chung déu giam. Ngoai ra,
chung ND2 va NH6 c6 kha ning xu 1y sulfide cao & 2-3% NaCl va giam dan khi ting
4-5% NaCl. Tai 2% NaCl, kha nang xu 1y sulfide ctia chung ND2 va NH6 lan luot dat
97,48% va 96,40%. Chung ND2 c¢6 kha nang xtr 1y sulfide cao hon chiing NH6 ngay ca
khi néng d6 mudi cao, hiéu suat xu 1y sulfide ctia chung ND2 va NH6 lan luot dat
86,79% va 84,84% trong mdi trudng chira 5% NaCl. Dya trén két qua dic diém hinh
thai, khuén lac, phan tich trinh ty gen, chung ND2 dugc dat tén 1a Rhodovulum
sulfidophilum ND2. Chung Rhodovulum sulfidophilum ND2 c¢6 tiém ning xtr 1y sulfide
hiéu qua, tir d6 dugc mg dung xir Iy nudc trong nudi trong thiy san gop phan cai thién
chat lugng moi truong nudi thily san, gitip giam rii ro bénh tat. Chung Rhodovulum
sulfidophilum ND2 tiém ning duoc dé nghi tiép tuc nghién ciru dé tdi vu diéu kién moi
truong nang cao sinh khéi dinh hudng san xuét ché pham sinh hoc xur 1y nuée trong nudi
trong thuy san.

LOI CAM ON
Nghién ctru duoc hd trg kinh phi tir Cong ty TNHH Tap doan Sinh hoc AQ. Céc

tac gid xin chan thanh cam on.
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