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Phan 14p va tuyén chon vi khuan tia khng L huynh tir a0 nuo thuy san
tai Ninh Binh va d4nh gia kha nang loai o sulfide trong diéu kién phong thi nghiém

Hoang Thi Ngoc Anh’, Tran Thi Bao Yén, Nguyén V6 Tra My, Nguyén Thi Hong Tam, Nguyén Thuy Hing
Céng ty TNHH Tdp doan Sinh hoc AQ, phwong Déng Ngac, Ha Néi, Viét Nam
Ngay nhan bai 16/9/2025; ngay chuyén phan bién 23/9/2025; ngay nhin phan bién 30/9/2025; ngay chip nhin ding 13/10/2025

II t\i[.

Nghién ctru véi muc tiéu phan 1ap va tuyén chon ching vi khuan tia khéng lwu huynh tir 10 mau nwéc va 15
mau bun cta cac ao nuéi thuy san khac nhau tai tinh Ninh Binh, Viét Nam nham xac dinh nhirng ching cé
tiém nang xir ly sulfide trong nwérc, tir d6 gop phan cai thién chat lwgng nwé'c, nang cao nang suit va giam rui
ro dich bénh trong cac ao nuéi thiy san. Két qua phan 1ap dworc 17 chiing vi Khuin c6 tiém nang xir ly sulfide,
trong do6 2 chiing ND2 va NH6 c6 kha nang xir ly sulfide cao nhit (>96%) trong diéu kién sulfide tir 10 dén
20 mg/1. Chiing ND2 va NH6 sinh trwéng t6t nhat & 2% NaCl véi gia tri OD,, lan lwot dat 1,03 va 1,15, sau
d6 giam khi tang 3-5% NaCl. Chiing ND2 va NH6 cé kha nang xir ly sulfide cao trong méi trwong 2-3% Nadl,
hiéu suat xir ly Ian lwot dat 97,48 va 96,40% tai 2% NaCl. Hiéu suat xir ly sulfide gidm & 4-5% NacCl, hiéu suat
xtr 1y sulfide ctia chung ND2 va NH6 lan lwot dat 86,79 va 84,84% & 5% NaCl. Chiing ND2 sinh trwéng va xir
1y sulfide t6t hon ching NH6 & néng dd mudi cao 4-5%, dworc lwa chon dinh danh sinh hoc phan tir xac dinh
thudc loai Rhodovulum sulfidophilum. Nhw vay, R. sulfidophilum ND2 c6 tiém nang cao rng dung xir ly hiéu
qua sulfide trong nwéc nudi trong thity san.

Tir khéa: phan 1ap, Rhodovulum sulfidophilum, sulfide, tuyén chon, vi khuin quang dwéng tia khong lwu
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, to identify
strains with high sulfide-removal potential for improving water quality, enhancing productivity, and
reducing the risk of disease outbreaks in aquaculture ponds. A total of 17 PNSB strains were isolated,
among which strains ND2 and NH6 exhibited the highest sulfide removal efficiency (>96%) at sulfide
concentrations of 10-20 mg/l. Both strains showed optimal growth at 2% NaCl, with OD,  values of 1.03
and 1.15, respectively, and their growth decreased as the NaCl concentration increased to 3-5%. Both strains
maintained high sulfide removal efficiency in media containing 2-3% NaCl, reaching 97.48% for ND2 and
96.40% for NH6 at 2% NaCl. However, removal efficiency decreased at 4-5% NaCl, with values of 86.79 and
84.84% for ND2 and NH6, respectively, at 5% NaCl. Strain ND2 exhibited better growth and sulfide removal
than strain NH6 at NaCl concentrations of 4-5% and was selected for molecular identification as Rhodovulum
sulfidophilum. These findings suggest that R. sulfidophilum ND2 has strong potential for efficient sulfide
removal in aquaculture water.
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1. Dat van de

Nganh nudéi trong thay san di ting trwdng nhanh
chéng nham dap tng nhu cau thwc phdm ngay cang lén
cta dan so thé gidi, tuy nhién nguon tai nguyén hai san
trén toan ciu dang dan bi han ché. Sy thiéu hut dién tich
dat danh cho nudi tdom da din dén viéc 4p dung md hinh
nudi thAm canh d€ dap &ng nhu ciu thi trweong [1]. Trong
moi trweong nudi tham canh, lwgng 1én thirc an dw thira
va chit thai tir tdm sé tich tu & day ao va dwgc chuyén déi
ky khi tao thanh khi NH,, H,S. C4 hai hop chat nay déu doc
dé6i véi tom, ching lam gidm téc do sinh trwrdng, tang ty 16
chét va lam suy giam chat lwong nwéc [2].

Khi H,S hinh thanh trong diéu kién yém khi ctia hé
théng nudi thiy san c6 mui dic trung cta trixng théi. Sw
tich tu khi nay & néng do cao khong chi anh hwéng dén
ty 1é s6ng ma con tdc ddong x4u dén hoat ddng sinh ly
va mién dich cta sinh vat thuy sinh. Theo D. Thulasi va
cs (2020) [3], khoang 10% tén thit mua vu trong nudi
tém c6 lién quan dén qua trinh tao sulfide va dén nay
wéc tinh khodng 4 triéu tin tom chét do hién twong sw
phét tan khi sulfide. Mac du doc tinh cta sulfide cao gip
100 Ian so v&i cac hop chit chira nite, nhwng trong thue
té€ sulfide hdu nhw khong dwgc do dac tai cac dAm nubi
thuy san [3]. Cdc phwong phap hién nay dé kiém soat sw
tich tu chat thai va nhitng tac dong tiéu cwc cla sulfide
trong ao nudi cht yéu la xt Iy co hoc dé loai b hoic oxy
héa bun day. Pay la phwong phap doi hoi nhiéu nhan
céng va thwong chi cé thé thuc hién trong giai doan kho
han gitra cAc vu nuoi tom [4]. Do d6 trong nhitng nam
gian day, cac nghién cru da tip trung vao viéc st dung vi
khuin quang duwdng tia khong lwu huynh (PNSB) dé cai
thién chat lwong nwéc va gidm khi doc, nham gidm chat
6 nhiém va kiém soat mui mot cach bén virng [2].

Vi khuidn PNSB thwong dwgc tim thdy trong cic
ngudén nwéc tw nhién, bao gom ca ao nudi tom do chung
c6 nhiéu kiéu sinh trwdng da dang nhw: quang tw duwdng
hodc quang di dwéng trong diéu kién yém khi - anh sang
hodc vi hiéu khi - 4nh sang va di dwéng trong diéu kién
hiéu khi - t6i. Piéu nay c6 nghia, chung c6 thé tiéu thu
chat hitu co ca trong diéu kién sang 14n t&i va mot s6 loai
con c6 kha nang loai bé H,S [5].

Nghién ctru ndy nham muc dich phan lap, tuyén chon
cac chiing PNSB tlr nwéc va bun cda cac ao nudi trong
thiy san tai tinh Ninh Binh, ¢6 tiém nang trong viéc giam
H,S hiéu qua trong mdi truong tong hop, tlr dé cai thién
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chat lwong nwéc, ning cao ning suit va gidm rui ro dich
bénh trong cac ao nudi tdm. PNSB trong ao nudi thiy san
vira c6 tac dung cai thién chit lwong méi tredng nwéec,
vira ting cwong stirc khéde va hiéu suit nudi cla tdém, ca.
bay la co s& dé nhiéu ché phdm vi sinh thwong mai hién
nay bd sung PNSB nhw mét probiotic sinh hoc trong nudi
trong thiy san.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vat liéu
2.1.1. Thu thdp mau

10 mAu nwéc va 15 mau bun dwoc thu thap tir cac ao
nuoi thdm canh, quang canh khac nhau (tom thé chan
trang, cua bién, vem xanh va ca rd phi) tai tinh Ninh Binh.
MAu phan tich dwoc thu thap theo TCVN 8880:2011
“Chat lwong nuwdc - 1dy mau dé€ phan tich vi sinh”. D6i véi
mau nuéec, st dung chai nhwa sach dung tich 1000 ml;
moi miu nwdc dwoc 14y & 3-4 vi tri khac nhau trong mot
a0, d6 su cach mat nwéc khoang 1 dén 1,5 m va cach bo
khodng 1 m méi ao. Trong khi d6 d6i véi mAu bun, 100 g
bun day ao v&i do day 5 cm dwng trong tdi zip sach. Tat
cd cac mAu sau d6 dwoc day kin, ky hiéu mau, ghi rd
dia diém 14y mau, bdo quan lanh va dwgc van chuyén
vé phong thi nghiém, gitt & 4°C. Cdc mau dwoc phan lap
trong vong khong qua 24 gio.

2.1.2. Méi trwdng tdng sinh va phdn Idp

Moéi truedng tang sinh va phan lap ching PNSB la moi
trweong DSMZ-27 cai tién (g/1): succinate-Na 1,0; cao
nam men 0,3; acetate-Na 1,0; NH,Cl 0,4; KH,PO, 0,5;
K,HPO, 1,0; CaCl,.2H,0 0,05; MgS0,.7H,0 0,4; NaCl 20;
H,0 11; vilwgng SL6(*) 1 ml; dung dich vitamin B12 0,4
ml; pH 6,8+0,2. M6i treong thach DSMZ-27: Moi treong
DSMZ-27 b6 sung 20 g/1 agar. (*) Thanh phan dung dich
vi lwong SL6 (g/1): CoClL,.6H,0 0,25; CuCl,.5H,0 0,01;
MnCl,.4H,00,07; ZnCl, 0,1; NiC1.6H,0 0,01; Na,SiO,.5H,0
0,01; FeCl,.4H,0 1,8; H,BO, 0,5; Na,M00,.2H,0 0,03.

M6i trwong lam thuin chung vi sinh vat: Mo6i
trwong King's B agar (KB) (g/1): glycerol 10; K,HPO,
1,5; MgS0,.7H,0 1,5; peptone 20; agar 20; H,0 1 I; pH
7,0+0,2. T4t cA cac moi tredong duoc hip tiét trung bang
no6i hdp Tomy ES 315 (Nhat Ban) & 121°C trong 15 pht.
Tat ca hda chit st dung trong nghién cru dwoc san xuat
tai Trung Quoc.
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2.2. Phwong phdp nghién ctru
2.2.1. Phwong phdp tdng sinh va phdn Idp vi khudn

T4t cA mAu thu thap vé phong thi nghiém dwoc nudi
tang sinh theo phwong phap Winogradsky’s cai tién [6].
MAu nuéc (2 ml) hodc bun day (5 g) duoc cho vao lo
thay tinh (150x15 mm: 50 ml) riéng biét chia I4n lwot
20 ml hodc 45 ml méi treong DSMZ-27, sau d6 dwoc pha
mot 16p (2 ml) paraffin hap tiét trung dé tao diéu kién
ky khi, van kin nap. T4t cA cAc mau dwoc U trong ti 4m
303-1AB (Trung Qudc) & nhiét do 28-30°C, chiéu sang
bang deén s¢i dét 60 W (khodng 2000 lux). Sau 7-10
ngay, cac lo xudt hién mau tir niu, vang dén do tia dwgc
chon dé tiép tuc phan lap trén dia petri chira moéi treong
thach DSMZ-27 bang phwong phéap ciy trang. D€ tao diéu
kién ky khi, mét 1&6p mong thach DSMZ-27 dwgc do 1én
dia sau khi cay trang. Cac dia 0 & nhiét d 28-30°C, chiéu
sang. Cac khuén lac riéng ré c6 mau niu, vang dén do tia
sau d6 dwoc lam thuan theo phwong phép ciy ria trén
moi trweong KB agar va xac dinh cac ddc diém hinh dang,
mau sic, hinh thai t€ bao bang phwong phap nhudém
Gram va quan sat dwi kinh hién vi L2800 (Trung Quéc)
vat kinh 100X [7]. Cac ching thuin dwoc lwu giit trong
dung dich glycerol 20% & -80°C.

2.2.2. Thir nghiém sinh héa xdc dinh vi khudn tia khéng
lvu huynh

Moéi trrong Simmon'’s citrate agar, urea agar da dwoc
chudn bi dé€ xac dinh kha nidng st dung citrate, kha nang
sinh enzyme urease [8]. Thuoc thir C H,[N(CH,),], 1%,
H,0, 3% va thudc thir Kovac’'s dwoc st dung dé thir
nghiém hoat tinh oxidase, catalase, indole [8]. T4t ca cac
moi treong nudi cdy dwoc d6 vao cac dia petri vo trung
riéng biét hodc dng nghiém sau d6 dwoc ciy vi khuin
PNSB da phan 1ap va 0 48-72 gio. bic diém sinh héa
ching dugc so sdnh véi cac ching clung loai theo thang
phan loai vi khuin [9].

2.2.3. Sang loc khd ndng xw Iy sulfide ctia chiing PNSB

Ching PNSB dwoc nudi ciy trén moi truwong
DSMZ-27 b6 sung Na,S.9H,0 & cac nong do 0; 10; 15;
20 mg/1 nubi cay & diéu kién ky khi, c6 chiéu sang. Kha
nang xt ly sulfide ctia cac chiing vi khuin dwoc danh gia
bang phwong phap methylene blue (SMEWW S? B&D:
2017) sau 7 ngay nudi ciy. Thudc thir: dung dich A: hoa
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tan 2,7 g C,H N, trong 50 ml H,SO, dinh mirc 100 ml,
thudc thir chuin B: dung dich A 2,5%; dung dich C: hoa
tan 100 g FeCl,.6H,0 trong 40 ml nwéc, dung dich D: hoa
tan 400 g (NH,),HPO, trong 800 ml nu¢c. Thuc hién:
hut 7,5 ml mau vao 6ng nghiém, sau d6 1an lwgt cho vao
0,5 ml thuéc thir B; 150 pl dung dich C. Che 3-5 phit va
thém 1,6 ml dung dich D vao mdi &ng. Che 3-15 phut
va so mau & budc séng 660 nm. Puwdng chuin sulfide
dwoc xac dinh dwa trén sy thay doi nong do Na,S.9H,0
tr 0 dén 2,5 mg/1 va xac dinh sw twong quan giita ndng
do sulfide (C) va gia tri OD_,  (A) theo phwong trinh
A=0,3731C+0,0002 va xac dinh ham lwong sulfide trong
mAu phan tich. Mdi thi nghiém dwoc tién hanh ba lan 13p
lai 14y gia tri trung binh.

2.2.4. Ddnh gid khd ndng xw ly sulfide & cdc néng do
muéi khdc nhau

Chung vi khudn PNSB c6 kha ndng kh sulfide tot
& thi nghiém trén dwoc lwa chon va nudi ciy trong 20
ml mdi treong DSMZ-27 chira S* c6 néng do 10, 15, 20
mg/1va b6 sung NaCl & cdc ndng do 2, 3, 4, 5%, diéu kién
nudi cdy ky khi, chi€u sang. Kha nang khir sulfide cia
cac ching vi khuin dwoc xac dinh bang phwong phap
methylene blue (SMEWW S? B&D: 2017), kha nang sinh
trwdng dwoc xac dinh bing phwong phap do quang (0D)
& bwdrc séng 660 nm sau 7 ngay nudi cay.

2.2.5. Dinh danh phdn tir va phdn tich phdt sinh
chiing logi

Phan loai vi khuidn PNSB bang sinh hoc phan tir dva
trén trinh tw 165 rRNA. DNA t6ng s6 dwoc tach bang Kit
RIBO-prep cta Lién bang Nga. Gen 16S rRNA dwgc tong
hop v&i cdp moi 27F: 5-AGAGTTTGATCCTGGCTCAG-3’
va 1492R: 5-GGCTACCTTGTTACGACTT-3’ [10]. San
phdm PCR sau tinh sach (bang bd kit Bioneer ctia Han
Qudc) dwoc glvi dén trung tAm Macrogen (Han Quéc) dé
xac dinh trinh tw. Phan tich pha hé va xac dinh méi quan
hé di truyén véi cac ching vi khuin khac bang phan
mém MEGA 11.

2.2.6. Phwong phdp xi ly s6 liéu

Cac két qua dwoc trinh bay dwéi dang gia tri trung
binh + d6 léch chuin (TBxSD). S& liéu théng ké va biéu
dd dwoc thuc hién bang phan mém SPSS 20. Sw khac biét
gitta cac nghiém thirc dwoc phan tich baing ANOVA véi
miurc y nghia a=0,05.
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3. Két qua va ban luan

3.1. Két qua thu thap mau va phan lap vi khudn
PNSB

T 10 mau nwéc va 15 mau bun phan 1ap dwoc 17
ching vi khuin c6 hinh théi khuin lac khac nhau. Két
qua phan 13p dwoc trinh bay cu thé tai bang 1.

Bang 1. Dac diém hinh thai cac chiing vi khuan phan lap.

_ Décdiém hinh thai
Ky hiéu mau .
Gram Tébao  Khudn lac Mau sdc

ND1 = Que Tron, 16i Pé tia

ND2 = Que Tron, 16i Pé tia

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

ND12 = Que Tron, 16i, nhay Pé nau
ND13 - Que Tron, 16i, nhay Pé nau
NH1 - Cau Tron, 16i, nhay Pb nau
NH2 - Cau Tron, 16i, nhay Do nau
NH3 = Que Tron, 16i, nhay P4 nau
NH4.1 5 Que Tron, 16i, nhay Pé nau
NH4.2 - Que Tron, 16i, nhay Pé nau
NH5 - Cau Tron, 16i, nhay Do nau
NH6 = Que Tron, 16i, nhay Pb nau
NHS8 5 Que Tron, 16i, nhay Pé nau
NHO.1 - Cau Tron, 16i, nhay Pé nau
NH10 - Que Tron, 16i, nhay Do nau

(-): Gram am.

Cu thé, 17/17 ching vi khuén la Gram am; 11/17
chuing c6 té bao hinh que chiém 64,7%; 6/17 ching c6 té
bao ciu chiém 35,3%. Vé hinh thai khuin lac, hAu hét cac
chung c6 khuén lac tron, 16i, bdng nhay ngoai trir ching
ND1, ND2 va ND6 (hinh 1). V& mau sic khuin lac, 3/17
chiing c6 mau do tia chiém 17,6%; 14 /17 ching c6 mau
dd nau chiém 82,4%. Két qua cho thiy, chiing phan lap
c6 dac diém twong dong véi nhém PNSB, két qua nay
cling dwoc thé hién & nghién ctu ctia T.V. Quyen va cs
(2022) [11] va ].F. Imhoff va cs (1989) [12].

JHOAHOC . -

AV
Hinh 1. Hinh anh mét s6 chiing vi khuan phan lap.

3.2. Bdc diém sinh héa cia cdc chiing vi khudn

Cac ching vi khuin sau khi lam thu#n khiét dworc thir
nghiém dé xac dinh mét s dac diém sinh hoa. Két qua cu
thé dwoc trinh bay & bang 2.
Bang 2. Két qua thir nghiém sinh héa ching vi khuan PNSB.

Ky hiéu chiing Catalase Oxidase Citrate Urease Indole
ND1 + + - + -
ND2 + + - + -
ND4 + + - - R
ND5 + + - - -
ND6 + + - + -
ND12 + + - - -
ND13 + + = = =
NH1 + + - - -
NH2 + + - - -
NH3 + + - + -
NH4.1 + + = T =
NH4.2 + + - + -
NH5 + + - - -
NH6 + + - + -
NH8 + + = = =
NH9.1 + + - - -
NH10 + + o = -

(+): phan trng dwong tinh; (-): phan tng am tinh.

Két qua bang 2 cho thay, hau hét cic ching vi khuin
déu phan rng dwong tinh véi oxidase va catalase, phan
trng am tinh véi citrate va indole; 7/17 ching dwong
tinh véi urease. Pac diém sinh héa ching vi khudn cho



thy, ching vi khuian phén 1ap dwoc cé két qua twong
déng véi nghién cru trwedre d6 ctia H.T. Yen va cs (2019)
[13] va A. Srinivas va cs (2014) [14]. Két qua nay budc
dau xac nhan cac chung vi khuin phén 1ap dwoc cé thé
thudc chi Rhodovulum.

3.3. Khd ndng xir ly sulfide ctia cdc chiing vi khudn
PNSB

Bang 3. Kha niang sinh trwéng cua cac chiing PNSB & cac néng
do sulfide khac nhau.

Ky hiéu Nong do sulfide (mg/1)

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  1,030,06
ND6 0,77¢0,42  0,95:0,46  0,94x0,17  0,780,12
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  0,45x0,11
NH5 0,80:0,63  1,11#1,21  0,55x0,05  0,530,19
NH6 1,25+0,33 1,12+0,48 0,76+0,25 0,76+0,04
NH8 0,77+0,84 1,04+0,45 0,91+0,03 0,50+0,06
NHO9.1 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 nang xt 1y sulfide va sinh truwdng ctia cac ching
PNSB sau 7 ngay nudi cidy dwoc trinh bay tai bang 3.
Theo bang 3, cic ching PNSB sinh trwdng tét nhat
trong diéu kién 0-10 mg/1 khong c6 sw khac biét vé mat
théng ké. Cu thé, 10/17 ching cho thiy sinh trwdng tot
(0D,,,,,21,0) sau 7 ngay nudi cdy gom cac chiing ND1,
ND2, ND4, NH1, NH2, NH3, NH4.1, NH6, NH9.1, NH10;
7/17 ching sinh trwdng thdp hon (0,7<0D,, <1,0)
gobm cac chung ND5, ND6, ND12, ND13, NH4.2, NHS5,
NHS8. Trong khi ting néng do sulfide 1én 15-20 mg/1 sinh
trwdng cla cac ching PNSB giam dang ké. biéu nay cho
thay, chung PNSB c6 thé st dung dwgc mot ham lwong
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sulfide nhit dinh dé€ sinh trwdng. K&t qua nghién ctiru
cling twong déng véi nghién ctu cia H.T. Trong va cs
(2024) [15]. Tl két qua nghién clu nay, ching toi tién
hanh khdo sat kha nang xit 1y sulfide ctia cac ching PNSB
(bang 4).

Bang 4. Hiéu suét xt ly sulfide cia cac ching PNSB (%).

Nong do S* (mg/1)

Ky hiéu

chiing 10 15 20

ND1 90,90%+0,33 87,23%+0,09 89,8720+0,11
ND2 97,76%+0,03 97,54™+0,03 97,36™+0,04
ND4 95,61416+0,04 92,95bdh+0,08  92,47"+0,08
ND5 94,65<f2+0,12 94,204Mm+0,08 93,44bedeh+(),08
ND6 91,19%<+0,14 91,23%<+0,09 90,37%"+0,04
ND12 94,59°¢+(,05 95,12¢%M+(,11 94,54M+(),04
ND13 94,65°+0,03 89,06°"+0,06 89,31™"+0,04
NH1 93,07>«%+(0,32  88,012"+0,05 87,54™+0,05
NH2 93,75%+(,02 94,77%0+0,12 93,92¢+(,08
NH3 90,60°+0,15 90,647+0,11 89,04°"+0,06
NH4.1 96,29°5£0,07 95,644M+0,08 95,14%M+0,04
NH4.2 94,80%°+0,04 90,46%"+0,03 89,31°°0+0,05
NH5 93,80%°+0,03 93,52b<d+(,03 93,51b<deh+0,05
NH6 96,64°%£0,03 96,93°7+0,11 96,06°"+0,08
NH8 94,06%+0,03 94,02¢¢11+0,15 92,98b<deh+(,01
NH9.1 94,59f2+(,01 90,80%+0,10 90,10%+0,02
NH10 88,56%+0,31 87,64%+0,12 87,48+0,03

Céc gia tri trong cling bang c6 cac chir céia, b, ¢, d... gibng nhau bidu
thi khac biét khong co6 y nghia thong ké (p=0,05).

Theo bang 4, ching ND2 va NH6 c6 kha nang xir ly
sulfide cao nhit trong 17 ching khdo sat, khong c6 sy
khac biét sau 7 ngay nudi cdy. Hiéu suat xtt ly sulfide ctia
ching ND2 va NH6 1an lwot 12 97,76 va 96,64% & S* ban
dau (10 mg/1). Khi ting S ban d4u 1én 15 mg/1, hiéu suat
X ly S* cta ching NH6 tang nhe & mirc 96,93% sau do
gidm con 96,06% & mirc S* ban dau 20 mg/1. Hiéu suat
xtt 1y sulfide ctia chiing ND2 gidm khi nong d6 S* ting
dén 15-20 mg/l nhung van duy tri & mic cao nhat dat
97,36% tai mic S* ban dau 20 mg/1. Trong khi d6, chiing
NH10 c6 hiéu suat xtr 1y sulfide thap nhit dat 88,56% &
nong dé S* ban dau 10 mg/1va 87,48% & néng dd S* ban
dau 20 mg/1 sau 7 ngay nudi cdy. Cac ching con lai cho
thay, hiéu suat xt ly sulfide cao (>90%) trong diéu kién

40



Khoa hoc Ty nhién | Khoa hoc su s6ng; Khoa hoc Néng nghiép | Thiy sén; Cong nghé sinh hoc trong néng nghiép, thiy san s

S% ban d4au 10 mg/1, sau d6 gidm dan khi néng do sulfide
tang dén 15-20 mg/l. K&t qua nghién ciu cling twong
doéng véi mot s6 nghién ctru trwede d6 ciia H.T. Trong va
cs (2024) [15] va C. Hunter va cs (2009) [6] cho rang,
chiing PNSB c¢6 thé xir ly dugc sulfide & mot nguwong
nhit dinh, néu nong dd sulfide ting 1én mic cao hon c6
thé dan dén trc ché hoan toan hodc gay chét té bao, tir d6
anh hwdng dén hiéu suit xtr ly sulfide trong moi trueong.
Dwa vao két qua trén, nong doé 10 mg/1 sulfide ban dau,
chung vi khudn ND2 va NH6 dwoc lwa chon dé khao sat
kha nang sinh trwdng va xir ly sulfide & cadc nong do
mudi 2-5%.

3.4. Kha ndng sinh trwdéng va xir ly sulfide trong
diéu kién mudi khdc nhau

Theo hinh 2, chting ND2 va NH6 sinh trudng tét nhit
trong mdi trwong bo sung 2% NaCl, gia tri 0D, lan
lwot 1a 1,03 va 1,15. Khi tang 3-5% NaCl, sinh trwéng
cta ching ND2 va NH6 gidm. Chung ND2 sinh trwéng
t6t hon chiing NH6 ngay ca khi néng dé6 mudi cao c6 y
nghia thong ké (p<0,05), gid tri OD_, ctia chiing ND2
va NH6 lan lwot dat 0,728 va 0,681 & 5% NaCl. Vé kha
nang xw Iy sulfide, ching ND2 va NH6 c6 kha nang xt ly
sulfide cao & 2-3% NaCl khong c6 sy khac biét. Tai 2%
NaCl, kha nang xt 1y sulfide ctia ching ND2 va NH6 lan
lwot dat 97,48 va 96,40%. Hiéu suit xtr ly sulfide gidm
ro rét khi néng dé6 mudi ting 4-5% (p<0,05), hiéu suit
xt ly sulfide ctia chiing ND2 va NH6 Ian lwgt dat 86,79
va 84,84% trong moi truwong chira 5% NaCl. Theo két
qua trén, ching PNSB c¢6 thé sinh trwedng va xir Iy sulfide
trong diéu kién mudi cao. Két qua nay ciing twong dong
v&i nghién ciru trwde d6 rang, PNSB c6 thé phat trién
tot trong mdi truedrng chira NaCl trong khoang 1 dén 4%;
trong khi sw phat trién bi chdm lai trong méi trwong
chtra NaCl tir 5 dén 10% [16]. Piéu nay dwgc giai thich
rang, khi gdp mdi treong man, cac ching PNSB huy dong
nang lwong (ATP) thong qua quang hop dé tai ciu tric
té bao, rut ngén kich thuérc, cling ¢6 mang - vach té bao,
diéu hoa th4m thau va kich hoat hé théng bao vé protein.
Nhitng thay d&i nay giup té€ bao duy tri can bang ndi moi
va kha nang sdng sot cao duwédi diéu kién min [17]. Viéc
phan lap dwoc cac ching PNSB c6 kha nang sinh trwéng
trong diéu kién man cao c6 y nghia quan trong trong ng
dung thuc tién. Trong cac hé théng nudi trong thiy san
nwéc man, lo cdc chung PNSB chiu man c¢é thé duy tri
hoat déng 6n dinh, gép phan xtt ly H,S, NH, va NO,, tir d6
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cai thién chitlwong nwéc, gidm stress tham th4u cho tém
c4, va han ché bung phat dich bénh [18]. Ngoai ra, PNSB
chiu m3n con cé thé ting sinh khoi trong mai trwong
man, &ng dung trong san xuit sinh khéi protein vi sinh
(single-cell protein), ché phdm sinh hoc (probiotic) [19].
Dwva trén két qua nghién ctu, chiing ND2 c6 kha ning
sinh trwdng va xtr ly sulfide & do man cao va dn dinh
dwoc lwa chon dé€ dinh danh dén loai.

Kha nang sinh trwéng va xwr ly sulfide cua chiing PNSB
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Hinh 2. Két qua danh gia kha nang xt ly sulfide va sinh trwéng
cua chiing PNSB.

3.5. Két qua dinh danh va xdy dwng cdy phan loai
vi khudn

Ching ND2 dworc gidi trinh tw doan gen 16S rRNA va
phén tich trén NCBL Tién hanh x4c dinh d6 twong dong
v&i cac doan trinh tw c6 s&n trén NCBI. Két qua cho thay,
ching ND2 thudc chi Rhodovulum véi do twong dong
99,75% so vé&i loai Rhodovulum sulfidophilum (hinh 3).
Bdng phin mém MEGA 11, gen 16S rRNA tlr ching ND2
va mot so loai da cong bo trén GenBank dé vé ciy pha
hé (hinh 4). Nhw vay, ching vi khudn PNSB ND2 c6 thé
thudc loai Rhodovulum sulfidophilum va dwoc dat tén la
Rhodovulum sulfidophilum ND2.

Max Tol Quy E  Per

Description
vp Score Score Cover value dent
v

Scientic Name Aoc.Len  poeion
. v

Rhodovulum sp. strain 18S_RNA:confg_1:2086427-2087891/+) 16S ribosomal RNAgene, partal seq... Rhodowlumsp. 1472 2674 99% 00 9975% 1464 PQ891998.1

Rhodowlum sp. HP10 chromosome,complee genorme Ruodowumsp.. 1472 8023 9% 00 9975% 4104207 CPIBO01H

Rhodovulum sulfidophium DSM 1374, complete genome Rhodovlumsu... 1472 7923 99% 00 9975%

Rhodovulum sulfidophilum srain SNKOO1, complete genome

Rhodowumsu... 1472 7923 99% 00  9975%

Rhodovulum suffidophilum strain P5 168 ribosomal RNA gene, partial sequence Rhodovumsu... 1472 2674 99% 00 9975%

Rhodovulum sp. MB263 chromosome, complete genome

Rhodovulumsp... 1472 5348 99% 00 9975% 3860570 CP020384.1

Rhodowlumsp... 1472 2674 9% 00 9975% 23873 CP0203851

Rhodowl Nu23 partal 168 rRNA gene, isolate Nu23 Rhodowumsp... 1472 2469 92% 00 9975% 1300 LN870511

Rhodowul 1 P210(10) 16 ribosomal RNA gene, partial sequence Rhodovulumsu... 1467 2630 99% 00 9963% 1440 GU3T00832

Rhodowiumsu... 1467 2630 99% 00 9963% 1439 GU3TO0872

Rhodowul idophilum DNA, complete genome, sirain DSM 2351 Rhodowulumsu . 1487 7908 99% 00 9963% 445443) AP0148001

Rhodovulum sulfidophiium strain P230(4) 16 ribosomal RNA gene, parial sequence Rhodovulumsu... 1467 2618 99% 00 9963% 1440 (GU3700862

Hinh 3. Két qua phan tich di¥ liéu NCBI dé dinh danh chinh xac
chang ND2.

M



°*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

2 Rhodovulum sulfidophilum strain JA198
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001 0.00

Hinh 4. Két qua phan tich cay pha hé ching ND2.

4. Két luan

Tdng cdng 25 mAu bao gdbm 10 mau nuwéc va 15 miu
bun thu thap tr cic ao nuoi thuy san khac nhau tai tinh
Ninh Binh da phan 1ap dwoc 17 ching vi khudn PNSB.
Hai chung ND2 va NH6 c6 kha nang xt ly sulfide cao
trong diéu kién S* (10-20 mg/1) dwgc lwa chon dé khao
sat kha nang sinh trwedng va xir Iy sulfide trong diéu kién
mudi khac nhau. Chiing ND2 va NH6 sinh trwdng tot nhat
trong moi triomg bo sung 2% NacCl, gia tri OD,,, lan
lwot 1a 1,03 va 1,15. O ndng dd 2% NaCl gia tri OD,,
cta chiing NH6 t6t hon ND2, trong khi tang 3-5% NaCl
sinh tredng ca hai chiing déu gidm. Ngoai ra, chiing ND2
va NH6 c6 kha nang xt ly sulfide cao & 2-3% NacCl va
giam dan khi ting 4-5% NaCl. Tai 2% NaCl, kha nang x&
1y sulfide ctia ching ND2 va NH6 Ian lwot dat 97,48% va
96,40%. Chung ND2 cé kha nang xt ly sulfide cao hon
chung NH6 ngay ca khi néng d mudi cao, hiéu suit xir
1y sulfide ctia ching ND2 va NH6 lan lwot dat 86,79% va
84,84% trong moi trweong chira 5% NaCl. Dwa trén két
qua ddc diém hinh thai, khuin lac, phén tich trinh ty gen,
ching ND2 dwgc dat tén 1a Rhodovulum sulfidophilum
ND2. Ching Rhodovulum sulfidophilum ND2 c6 tiém
nang xt ly sulfide hiéu qu3, tir dé6 dwoc rng dung xt ly
nwéc trong nudi trong thiy san gép phan cai thién chit
lwong moi tredng nudi thuy san, gidp gidm rai ro bénh
tat. Ching Rhodovulum sulfidophilum ND2 tiém ning
dwoc dé nghi tiép tuc nghién ciu dé t6i wu diéu kién
moi treong nang cao sinh khéi dinh hwéng san xuat ché
pham sinh hoc x& 1y nwéc trong nudi trong thiy san.
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LGOI CAM ON

Nghién ctru dwoc hé tro kinh phi tir Cong ty TNHH
Tap doan Sinh hoc AQ. Cac tac gid xin chan thanh cam on.
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