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Tém tat. Nghién ctru da tién hanh phan 1ap vi khuén tia quang hop (VKTQH) tir mau nuéc va buin ao
nudi tom tai xa Clra Tung, Bén Hai, Ctra Viét, tinh Quang Tri nhdm dénh gia kha ndng xt ly sulfide, chat
hitu co ctia cac chung vi khuan phan lap. Két qua da tuyén chon duoc 02 chung ky hiéu QHO07 va QH35
c6 kha nang loai bo sulfide Ian luot la 88,86%; 86,05% va 02 chung ky hiéu QHO09 va QH42 c6 hiéu suét
xtt ly chat hitu co lan luot 1a 59,40% va 56,09% sau 7 ngay nudi cdy. Ca 04 chung nay déu la Gram am,
khuén lac tir tron dén tron déu, ¢ mau tit nau vang dén do cam, do tia; két qua dinh danh béng sinh
hoc phén ti cho thdy chung phan lap QHO7 thudc chi Cereibacter va duoc dét tén la Cereibacter sp. QHO7,
trong khi ching QH35 thudc chi Rhodobacter va duoc ddt tén la Rhodobacter sp. QH35. Ching phan lap
QHO09 va QH42 thudc chi Rhodopseudomonas va dwoc dat tén la Rhodopseudomonas faecalis QHO09 va R.
palustris QH42. Cac chung vi khuan véi kha nang xt ly HzS va chat hitu co cao la nguén vat liéu khoi
dau quan trong cho qud trinh tao ch& pham vi sinh xtt ly H2S va chat hitu co t6n du trong nude ao nudi

trong thay san.
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Abstract. The study reported the isolation of purple non-sulfur photosynthetic bacteria (PNSB) from
water and sediment samples collected from shrimp ponds in Cua Tung commune, Ben Hai, Cua Viet,
Quang Tri province to evaluate the sulfide and organic matter removal capabilities. As a result, two
strains, designated QHO07 and QH35, demonstrated sulfide removal efficiencies of 88.86% and 86.05%,
respectively. Additionally, two strains, designated QH09 and QH42, exhibited organic matter removal
efficiencies of 59.40% and 56.09%, respectively, after 7 days of cultivation. All four strains were Gram-
negative, forming colonies that ranged from circular to perfectly round, with pigmentation varying from
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yellow-brown to orange-red and purple-red. Molecular identification revealed that strain QHO7
belonged to Cereibacter genus and was named Cereibacter sp. QHO7, while the isolate QH35 belonged to
the genus Rhodobacter, and designated as Rhodobacter sp. QH35. Strains QHO09 and QH42 were classified
under the genus Rhodopseudomonas, and named Rhodopseudomonas faecalis QHO9 and R. palustris QH42,
respectively. The current isolates exhibiting strong activity in H2S and organic matter removal are
important materials to produce bioinoculant products for treatment residual H2S and organic matter in

shrimp pond water.

Keywords: DSMZ 27, purple non-sulfur photosynthetic bacteria, Rhodobacter sp., Rhodopseudomonas

sp.
1 Mo dau

Nuéi trong thuy san la mot trong nhiing
nganh kinh t€ miii nhon cua Viét Nam, déng gop
quan trong vao tang tredng ndng nghiép va kim
ngach xudt khiu. Trong d6, nudi tom nudc lo, dac
biét la tom st (Penaeus monodon) va tom thé chan
trang (Litopenaeus vannamei), chiém ty trong lén va
c6 xu hudng phat trién theo hudng tham canh, ban
tham canh nham nang cao nang suat va hiéu qua
kinh t€ [1,2]. Tai tinh Quang Tri, nudi tdm nudc lo
tap trung chu yéu ¢ cac ving ven bién va dam pha,
déng vai tro quan trong trong co cau kinh t€ néng
nghiép dia phuong, song cling ddi médt véi nhiéu
thach thitc vé moi treong do diéu kién nudi ngay

cang tham canh [3].

Su gia tang mat do nudi va lwong thitc an st
dung trong ao tdm dan dén tich tu dang ké cac chat
thai httu co, hop chét nito va luu huynh trong méi
treong nuede va bun ddy ao. Qua trinh phan hay
yém khi cac chat hitu co nay lam phat sinh cac khi
doc nhu amoniac (NH;) va dac biét la hydrogen
sulfide (H,S), gay anh huwong nghiém trong dén stic
khoe va ty 1é s6ng ctia tom nudi [4,5]. O nhiém mbi
treong nudce ao nudi khong chi lam giam nang suat
ma con la nguyén nhan chinh lam bung phat dich
bénh va suy giam tinh bén viing ctia nghé nudi
tom.

Hién nay, mot sd bién phap xt ly ao nudi sau
thu hoach bao géom co hoc (thao can nuwdc, nao vét
bun, phoi day ao), héa hoc (stt dung voi, chlorine
hodc cac chat oxy hoa) va sinh hoc (st dung cac

chung vi sinh vat ¢6 kha ndng xtt ly cac chat ton dw
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trong nwdc) [6]. Trong do, cac bién phap co hoc va
héa hoc tuy c6 hiéu qua ttec thoi nhung thuong
mang tinh ngan han, tiém an nguy co gay 6 nhiém
thit cdp va anh hudng tiéu cyc dén hé sinh théi ao
nuoi néu lam dung [4]. Bién phap sinh hoc stt dung
cac vi sinh vat c6 loi d€ phan huy chat hiu co,
chuyén héa cac hop chat doc hai va tai 1ap can bang
sinh thai trong ao nuoi [7]. Do d¢6, ttng dung vi sinh
vat trong xtt ly ao nudi khong chi gitup cai thién
chat luong nude ma con gdp phan giam chi phi san
xudt va han ché tac dong xdu dén moi treong xung

quanh.

Nhiéu nhom vi sinh vat da duoc nghién ctru
va ung dung trong x ly moéi trueong ao nuoi tom,
bao goém vi khuan di dudng phan huy chét hitu co,
vi khudn nitrat hoa — kht nitrat, vi khuan oxy héa
leu huynh va vi khuan quang dudng [7,8]. Trong
s0 d6, nhém vi khuan tia quang hop (VKTQH)
duoc danh gid c6 nhiéu wu thé nho kha nang s
dung anh sang lam ngu6n nang lwong, dong thoi
chuyén hoa cac hop chat hitu co va cac hop chat
chtta luvu huynh nhuw sulfide trong diéu kién yém
khi [9].

Vi khuan tia quang hop la nhém vi khuan

quang duwong khong sinh oxy, st dung
bacteriochlorophyll 1am sic t8 quang hop, thuong
c6 mau hong dén do tia. Nhom vi khuén nay c6 kha
nang sinh trudng trong mdi truong giau chat hitu
co, nong do oxy thap va cd thé st dung sulfide nhw
chét cho dién tr trong quad trinh quang hop, tir d6
lam giam d6c tinh ctia moi truong nudc ao nudi
[9,10]. Ngoai ra, VKTQH con tham gia tich ciec vao
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qua trinh phan huy chat hitu co hoa tan, gép phan
cai thién chat luong nudc va bun day ao. Tuy
nhién, kha nang xt ly moi treong cia VKTQH phu
thudc 16n vao déc tinh sinh hoc cta titng ching va
diéu kién moi treong cu thé. Do d6, phan lap va
tuyén chon cac chung vi khudn tia quang hop 6
kha nang sinh truong tot, thich nghi véi diéu kién
dia phuong va cé hiéu qua cao trong xt ly sulfide
va chat httu co 1a hét stic can thiét. Day la co so
khoa hoc quan trong cho viéc phat trién cac ché
pham vi sinh phuc vu x ly moéi treong ao nudi
tom, gop phan nang cao hiéu qua va tinh bén viing

ctua nghé nudi tom.

2 Vatliéu va phuwong phap
clitu

nghién

2.1  Thu thap mau

Thu 60 mau bun day va nudc ao nudi tom
(30 mau bun d4y + 30 mau nudc ao) tir 10 ao nudi
tw nhién khong stt dung ché pham VKTQH trén
dia ban tinh Quang Tri (cac ao nuwdc cap khu nuoi
tom xa Ctra Tung; cac ao nudi tom tw nhién xa Bén
Hai, xa Ctra Viét — tinh Quéang Tri). Mau bun day
dwogc 14y tai vi tri trung tdm ao, & d9 sau khoang 5
cm ctia 16p tram tich, bang dung cu 1dy mau da khur
trung; mdi ao thu 100 g bun, cho vao dung cu chita
vO trung va ghi nhan. Mau nuéc ao duwoc thu tai
tang day ao, ngay phia trén 16p bun ddy, béng chai
vo trung; moi ao thu 100 mL nudc sau khi trang
chai bang nudc ao tai diém 14y mau. Mau bun va
nudc duge git trong phich da vuong git nhiét 38
lit (nhwa Viét Nhat), bao quan lanh, van chuyén vé
Phong thi nghiém Trung tam Nghién cttu, Chuyén
giao cong nghé va D6i méi sang tao va dugc xt ly

trong ngay.

2.2 Sangloc chung VKTQH

Mau bun day dugc lam giau VKTQH theo
phuwong phap Winogradsky’s dugc moé ta boi
Esteban va cong su [11]. Cac mau bun ddy & cac ao

khac nhau duwoc cho vao cac chai thay tinh trung
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tinh trdng Duran 500 mL riéng biét, b8 sung 5 g
CaSOs va 10 g cellulose va cho mau nudc vao tron
déu. Phu mot 16p paraffin voi do day 1 em trén bé
mdt d€ ngdn can su hoa tan cac chat khi vao moi
treong nudi cdy. Nudi cdy & nhiét dé 28-30°C,
ceong do chiéu sang 2.400 - 3.000 Lux. Sau 14 ngay
nuoi cay, 1dy 10 mL dung dich trén cho vao 150 mL
moi truong DSMZ-27 (va nudi cdy cung diéu kién
trong 7 ngay. Moi truong DSMZ-27 (Pfennig
medium) dugc st dung dé€ nudi cdy VKTQH, bao
gom sodium succinate (1,0 g/L), sodium acetate
(1,0 g/L), cao nam men (1,0 g/L), K;HPO4 (0,5 g/L),
KH,PO, (05 g/L), MgSO.7H,0 (04 g/L),
CaCly2H;0 (0,05 g/L), NH,Cl (0,4 g/L) va NaCl
(20,0 g/L). Trong do6, sodium succinate, sodium
acetate, K>oHPQO,, KH,PO,, MgSO47H,0,
CaCl>-2H,O, NH4ClI va NaCl cung cdp boi cong ty
Merck (Ptc); cao ndm men dugc cung cap boi
Himedia (An Dg). Méi treong duoc bd sung dung
dich vi luong SL-6 va vitamin By, (1 mL/L), diéu
chinh pH khoang 6,8 trudc khi tiét trung [12].
Trong d6, dung dich vi luong SL-6 duoc pha ché
theo cong thitxc cia DSMZ tir cac hda chat tinh khiét
(Merck, Btic), va vitamin B, diegc mua tir Sigma-
Aldrich (Hoa Ky).

D€ phan lap chung VKTQH, 100uL dung
dich nuoéi cdy 6 moi truong DSMZ-27 trong 7 ngay
O trén cdy déu trén dia thach chtta moéi truong
DSMZ-27 agar (b6 sung 2% agar vao moi truong
DSMZ-27). Céc dia thach dwoc nudi cay trong diéu
kién ky khi béng céch st dung géi tao ki khi
AnaeroPack- Anaero ctia hang Mitsubishi, cuong
d6 chiéu sang la 3.000 Lux, nudi cady o nhiét do
30+1°C cho dén khi xuat hién cac khuan lac tron ¢
mau nau, hong dén do tia. Cac khuan lac nay duoc
tach dong theo phwong phép cdy ria va tién hanh
U mau dudi diéu kién ky khi, chiéu sang la 3.000

Lux.

2.3  Xac dinh mat do t&€ bao

Lay 1 khuan lac roi tir cac dia thach chia

khuén lac thuan cho vao 40 mL méi truong DSMZ-
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27 ¢6 bd sung 10 mg/L NazS sau d6 cho 1 16p
paraffin day 1 cm 1én bé méat va nudi cdy trong ta
14c 6n nhiét (FLY-211C, Thuong Hai - Trung Qudc)
0 toc d6 120 rpm, 28-30°C va 3.000 Lux. Sau 7 ngay
nudi cay, mat d¢ sinh tredng cua VK duoc xéac dinh
gian tiép thong qua gia tri hap thu quang hoc tai
budc séng 600 nm (ODso) bang may do quang phé
NABI (300, France).

24  Hiéu suét loai b6 lwu huynh trong nwéc

Hiéu sudt loai bo sulfide ctia cac ching
VKTQH duoc x4c dinh bang phrong phap chuan
do iodometric, dwa trén nguyeén tic tao két tua
sulfide kim loai (CdS/PbS), sau dé hoa tan bang
dung dich iod va chudn d6 nguoc bang natri
thiosunfat [13].

Céc chung VKTQH duoc nuodi cdy trong moi
treong DSMZ-27 1ong c6 bo sung sulfide véi nong
d6 ban dau 10 mg S*7/L, trong binh 100 mL, dudi
diéu kién ky khi, chiéu sang 3.000 Lux, & 30+1°C.
Mau d6i chiing (blank) gom moi treong cd bd sung
sulfide nhung khéng cay VK nhdm danh gia su
bién doi sulfide khong do sinh hoc.

Sau 7 ngay nudi cdy, mau duoc lac déu 1
phut trude khi phan tich. L4y thé tich mau thich
hop (V, chtta 5-20 mg sulfide), b6 sung dung dich
cadmi axetat (PA, Merck) dé tao két tia CdS/Pbs,
dé yén 10-15 phtt cho két ta lang hoan toan. Két
ttia duoc loc, rita bang nude cat néng (60-70°C),
sau d6 chuyén vao binh nén 250 mL. B6 sung 25—
50 mL dung dich iod 0,01 N, axit héa b;?mg 5 mL
HCl, 16i chudn d6 lwong iod du bang dung dich

natri thiosunfat 0,01 N cho dén khi mat mau.

Chudn d6 duoc thuc hién bang burette thiy
tinh 25 mL (d0 chia 0,05 mL); két qua dwgc kiém
tra chéo bang mdy chuan d6 Metrohm (Thuy Si).
Mbi mau dugc phan tich ba Tan doc lap; két qua
duoc biéu thi dudi dang gia tri trung binh + d6 1éch
chudn. Sai s6 duwoc kiém soat thong qua mau trang

va ddi ching song song.

138

Ham luong H:S (x) tinh bang mg/L theo
cong thirc:
(a—b)-0,17.1000
X =
|4

trong d6: a - Lugng dung dich iot 0,0IN, mL; b -
Lwong dung dich natri thiosunfat, mL; V - thé tich
nudc 1ay dé€ phan tich, mL; 0,17 - s6 mg HzS tuwong
dwong véi 1 mL dung dich iot 0,01N.

2.5 Hiéu suit loai bo chat hiru co trong nude

Ham luong chét hitu co trong qua trinh thi
nghiém duoc theo doi hang ngay thong qua chi
tieu COD, xac dinh theo phwong phap oxy hda
bang kali permanganat trong méi truong axit, tudn
tht QCVN 6186:1996 [14]. Hoa chat sit dung gom
kali permanganat (KMnO,, 299%, Merck, Dtc),
axit sulfuric (H>SO4, 98%, Merck, Ptic) va cac dung

dich chuan duoc pha bang nuwdc cat  hai lan.

Mau nudc sau khi thu dwoc loc qua gidy loc
Whatman s 1 d€ loai bo can tho trude khi phan
tich. Phan tng oxy hdéa duoc tién hanh ¢ nhiét do
s0i (#100°C) trong thoi gian 10 phut, sau d6 lam
ngudi dén nhiét do phong truede khi chuan do theo
quy dinh ctia tiéu chuan. Cac mau dugc phan tich
trong vong 24 gid sau khi 18y mau; trong trieong
hop chwa phan tich ngay, mau dwoc bao quan &

4°C d€ han ché sy bién do6i ham lwgng chat hitu co.

Céc chung vi khuan tia quang hop (VKTQH)
duoc nubi cdy trong moi treong DSMZ-27 dang
dich thé, c6 b6 sung ham lwgng chat hitu co ban
dau tuong duwong 400 mgC/L. Mat do sinh truong
cua VKTQH duoc xac dinh gian ti€p thong qua do
hap thu quang hoc cta dich huyén phu t€ bao tai
budc séng 600 nm (ODeg), do bang may quang phd
UV-Vis (Shimadzu UV-1800, Nhat Ban), sit dung
cuvet thach anh 1 cm; moi treong DSMZ-27 khong

chtta t& bao duoc diing lam mau trang.

MObi thi nghiém duoc tién hanh véi ba lan 1ap
lai ddc lap. Két qua duoc biéu thi dudi dang gia tri
trung binh + d¢ léch chudn (mean + SD). Mau ddi
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chung khong bd sung VKTQH duoc bo tri song
song dé€ danh gia su bién d6i COD do cac yéu to
phi sinh hoc.

Hiéu suét loai b6 COD (%) duoc tinh theo
cong thirc:

_CODo-CODt

Hiéu suat loai bo COD(%) = e

x 100

trong d6, CODo la ham lwgng COD ban dau va
CODt la ham lwong COD tai thoi diém t

2.6 Dinh danh vi khuan bang gii trinh tw 16S
rRNA

Chung VKTQH duoc cdy ria trén dia moi
treong DSMZ-27 thu 1ay khuéan lac don, sau d6
chuyén sang nudi trong 6ng nghiém chita 5 mL
moi truong DSMZ-27 & diéu kién ki khi dat dwdi
anh den soi dot dén khi ODeno dat 0,8-1,0 thi thu
sinh khai [15]. Céc dédc diém hinh thai khuan lac va
t& bao (mau sic khuan lac, hinh dang t€ bao) dugc
quan sat bang mat thwong va kinh hién vi quang
hoc ¢ dd phong dai 100x. Mot s& ddc tinh sinh ly —
sinh hda dac trung cia VKTQH duoc phan tich bao
gom: phan tng Gram, kha ndng sinh truong trong
diéu kién ky khi c6 chiéu sang, kha nang st dung
mot s6 ngudn carbon hitu co (acetate, lactate,
succinate), kha nang kht sulfide va amoni trong
moi treong nudi cdy. Sau do, cac chung vi khuan
duwoc dinh danh béng ky thuéat sinh hoc phan tk
thdng qua so sanh trinh ti viing 165 rRNA voéi thue
vién GenBank. DNA tong s6 ctia cac chung vi
khuan dwoc tach chiét b.%mg bd Kit Genomic DNA
Extraction (ABT, Viét Nam) theo quy trinh hudng
dan ctia nha san xuat. DNA tdng s8 sau tach chiét
duoc st dung lam khu6n mau dé khuéch dai PCR
vung 165 rRNA vdi cac primer 27F/1492R [16]. Qua
trinh khuéch dai PCR véi tong thé tich mdi phan
tng PCR (50 pL) bao gom: 25 uL of Go Taq Green
2X Master Mix (Promega, Hoa Ky), 5 uL (20 — 100
ng) gDNA khudn mau, 5 pL mdi primer (10
pmol/uL) va 15 pL ddH20 (Promega, Hoa Ky).
Chu trinh nhiét tién hanh phan ting PCR: 95°C/ 5
phut; 30 chu ky (95°C/ 1 phut, 55°C/ 1 phuat, 72°C/ 1
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phat, 72°C/ 4 phut) [16,17]. San pham PCR duoc
giai trinh tu nucleotide tai Cong ty TNHH DV va
TM Nam Khoa (Viét Nam).

Cac trinh twv DNA thd thu dwoc tir ca hai
chiéu dwoc kiém tra chat luong, cit bo doan nén va
hiéu chinh béng BioEdit v7.0.5. Trinh tu nucleotide
cua cac chung phan lap va cac chung tham chiéu
chinh MAFFT v7
((https://mafft.cbrc.jp/alignment/server/index.htm

duoc  can bang
1, ngay truy cap 12/09/2025) véi cac tham sd mac
dinh. Sau d6, dit liéu thu nhan dwgc dua vao phan
mém MEGA 11 d€ kiém tra va diéu chinh thu cong.
Cay phat sinh loai cua tép ma tran dit liéu can
chinh cta 53 chudi trinh ty nucleotide dwoc xay
dung dua theo phan tich Maximum Likelihood
(ML) IQ-TREE v.2.1.3
(http://igtree.cibiv.univie.ac.at, ngay truy cap:
15/09/2025) véi 2000 ultrafast bootstrap, 1000 lan
ldp SH-aLRT. Md hinh t8i wu theo BIC duoc xac
dinh bang ModelFinder la: TIM2 + F+ I+ G4. Cay
phét sinh loai thu nhan t phén tich trén dwoc hién
thi b.:;mg Interactive Tree of Life (iTOL) v.6 [13] va
hoan thién hinh anh bang Adobe Illustrator CC
2021.

bang

2.7 Xulysé liéu

SG ligu thi nghiém dwoc xtr Iy bang Excel va
phan tich thdng ké bang SPSS 16.0; két qua trinh
bay dudi dang gid tri trung binh + d¢ léch chuan
cua it nhat ba lan lap. D liéu duoc kiém tra phan
bd chuan (Shapiro-Wilk) va tinh dong nhat
phuong sai (Levene). Néu thoa man cac gia dinh,
st khac biét gitta cac nghiém thitc dwoc phan tich
bé“mg one-way ANOVA va kiém dinh hdu nghiém
Tukey HSD; néu khong, st dung kiém dinh phi
tham s6 Kruskal-Wallis két hop kiém dinh Dunn.
Mtec y nghia thong ké duoc xac dinh tai p < 0,05.
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3  3.Két qua nghién ciru
3.1 Sangloc va phan lap ching VKTQH

Tt 60 mau bun day va nuwdc ao nudi tom
thudc cac xa Cira Tung, Bén Hai, Cra Viét — tinh

Quang Tri da phan lap dugc 50 chung VK, dwoc ky

hiéu tir QHO1, QHO2, QHO3...QH50. Cac ching VK
c6 mau sic tir nAu vang, d6 tia, d6 nau, hong. Quan
sat hinh théi t€ bao dwéi kinh hién vi cho thay céc
ching c6 dang t&€ bao khac nhau, bao gom dang

que, gy, cau, oval va hinh tring.

Béng 1. Dic diém cac chting VKTQH phéan lap

Mau sac khuan lac

Nhm Gram Hinh dang t& bao

Dia diém S6 lwgng khudn
thu miu lac phén lap duoc bo bo Nau Gram  Gram Hinh Hinh cau,
tla  nau vang -) (+) que, gay Oval, tring
Xa Cua 20 5 7 6 2 14 6 3 17
Tung
Xa Ben 16 2 6 2 6 10 6 5 1
Hai
Xa Cua 14 4 4 3 3 11 3 4 10
Viét
Téng 50 1n 17 1n 1 35 15 12 38

Mot trong nhiing tiéu chi quan trong dé luia
chon cac chung VK tao ché phdm vi sinh st dung
trong nudi trong thuy san l1a ching phai c6 kha
nang sinh trudng nhanh, mat d6 sinh khoi cao. Cac
chiang VKTQH nghién cttu duoc nudi cdy trong
moi treong DSMZ-27 ¢6 b6 sung 10 mg/L NazS va
nudi cay trong tu lac &n nhiét (FLY-211C, Thuong
Hai - Trung Qudc) ¢ téc do 120 rpm, 28-30°C va
3.000 Lux. Sau 7 ngay nudi cdy, huyén phu VK
dugc do duwdi budc séng 600 nm (ODew) bang
mdy do quang phd NABI (300, France). Két qua
dwoc trinh bay ¢ Hinh 1.

T Hinh 1 cho thdy trong s6 50 chung VK
nghién cttu, c6 10 chiing c¢6 kha nang sinh treong
(ODe0o) 16n hon 1,0 (chiém 20,00%); 35 chung c6
kha nang sinh truong (ODew) dao dong tir 0,5-1,0
(chiém 68,25%) va 05 chung c6 kha nang sinh
truong (ODew) thap hon 0,5 (chiém 11,75%). Mot
nghién ctu phan lap chung VK tia tit viing ven
bién thanh phd Hu€ cho két qua chung dat mat do
OD 16n hon 1, tix 0,5 — 1,0 va bé hon 0,5 lan luot la

140

17,8%, 21,24%, 71,42% véi tong s6 chung phan lap
duwoc la 28 chung [18].

Nhu vay, 10 chang VK c6 ky hiéu QHO1,
QHO04, QHO05, QH07, QH09, QH13, QH21, QH34,
QH35, QH42 c6 kha nang sinh treong tot trong moi
truong nudi cdy (gia tri ODeoo > 1,0) da dugc lua

chon dé tién hanh c4c thi nghiém tiép theo.

hiing VKTQH

Lr
©
©
L

NN

AODgy

Hinh 1. Kha nang sinh trueéng ctia cac chung VK
nghién cttu
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Tt két qua Bang 2 nhan thdy: Trong s6 50
chung VKTQH phén lap duwoc, khuan lac mau do
nau chiém ty 1é cao nhat (34,0%), trong khi cac mau
do tia, hong va nau vang c6 ty 1é twong duong
nhau (22,0%). Phén 16n céc chung la VK Gram am
(70,0%) va c6 hinh dang t€ bao dang que hodc gay
(76,0%), phtt hop véi ddc diém hinh thai dién hinh
cua VKTQH.

Nghién cttu cia Phudc va cong su ghi nhan
cac chung VK tia phan 1ap ¢6 khuan lac mau do

nhat dén tim dam, véi sic t& t&€ bao da dang tlr

vang, do, tim dén xanh luc khi nudi cdy trong moi
truong DSMZ-27 1ong [19]. Tuong tw, Okubo va
cong su va Del Socorro va cdng sy cling cho thdy
mau sic khudn lac va hinh thai t& bao ctia VKTQH
c6 su da dang dang ké, phu thudc vao diéu kién
nudi cdy va ngudn phan 1ap, song nhin chung déu
mang déc trung Gram am va dang t€ bao kéo dai
[20, 21]. Su twong dong nay cho thdy cac chung
VKTQH phan lap trong nghién cttu ¢6 ddc diém
hinh thai - sinh ly pht hop véi nhom VKTQH da
dugc cong bs, dong thoi khang dinh d tin cay cta
qua trinh phéan 1ap va tuyén chon chung.

Bang 2. Két qua sang loc Vi khuén tia quang hop

) Khuan lac ODsoo
Dia diem thu Ky hiéu Nhuom Hinh thai
mau ching Hinh Bémit Sictd Mfm Gram té bao Khoi ~ Sau7
dang : sac dau ngay
h’i’
QHO5 Tron AN \ane Puc O Que 0,1 1,45
béng
. . - Hoi "
Ctta Tung QHO07 Tron Lo6i Do tia duc (-) Cau 0,1 1,21
Tron Nhin " -
QH13 dou béng Hong Puc ) Cau 0,1 1,12
QHO1 Tron Loi Nau— e &) Que 0,1 1,41
déu vang
R “. Nau
QHO04 Tron Loi . Puc ) Que 0,1 1,41
vang
Bén Hai
Tr¢ . a "
QH34 on Loi Naw g e O Cau 0,1 1,22
déu vang
. . as Nau "
QH35 Tron Hoi 161 . Puc (-) Cau 0,1 1,31
vang
R . s y Hoi
QHO09 Tron Hoiloi Do tia duc (-) Que 0,1 1,24
A \ . A Nau
Ctra Viét QH21 Tron Hoi 161 ving Duc ) Que 0,1 1,33
Tr¢ “. D¢
QH42 o Loi ° Py ) Que 0,1 1,34
déu cam

3.2  Hiéu qua loai bé lwu huynh trong nwéc

Mudi chung VK (QHOI, QHO04, QHO5,
QHO07, QH09, QH13, QH21, QH34, QH35, QH42)

DOI: 10.26459 /hueunijns.v135i1S-1.8095

dwoc thit nghiém kha néng x ly sulfide trong moi
treong nude gia dinh c6 bo sung 10 mg S%/1 trong
binh nudi cdy 100 mL. Thi nghiém dwgc tién hanh
trong diéu kién ky khi véi ceong dd anh sang 3.000
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Lux va nhiét d 28-30°C va ldy s6 liéu sau 7 ngay.
Két qua ham lwong sulfide con lai sau 7 ngay duoc

trinh bay ¢ Bang 3.

Két qua cho thdy, trong diéu kién ky, khi, véi
ham lugng sulfide ban dau bo sung 10 mg  S2/1,
cac chung VK déu c6 kha nang kht sulfide. Trong
d6, 02 chung QHO7 va QH35 ¢6 hiéu suat loai bo
sunfide cao nhéat, Ian luot la 88,86% va 86,05%.
Chiang QH34 c¢6 kha ndng kh sulfide thap nhat,
sau 7 ngay, hiéu sudt loai bo sulfide chi dat 7,42%.

Nghién cttu ctia Nagadomi va cdng su st

dung cac chung Rhodobacter

sphaeroides S,

Rhodobacter sphaeroides NR-3 va Rhodopseudomonas
palustris luong H2S giam tir 51 mg/L xudng < 0,1-
0,6 mg/L sau 7 ngay (hiéu sudt gan 99,8%) [22].
Hiéu sudt cao nay la két qua két hop véi phuong
phép ¢& dinh chung VK bang alginate trong g&m
x0p, chung VK tia ¢ thé loai bo tdi da 2,9 mg/L
sulfide trong 1 gio trong mdi trueong tong hop, con
trong nudc thai thuce t€ thi bi han ché néu thiéu vi
lwong ddc biét 1a mangan [23]. Qua d6 cho thdy
muoi ching tuyén chon ctia nghién cttu cé tiém

nang cao loai bo lru huynh trong nuedc thai.

= QH35

Hinh 2. Khuéan lac chung QH07, QH09, QH35, QH42

Bang 3. Két qua khtt sulfide ctia cac chung VK duoc tuyén chon

Ham lwong sulfide

Ham lwgng sunfide tiéu thu

Hiéu suat loai bo

Chung con lai (mg/1) (mg/1) sunfide (%)
QHO1 4,28 +0,13¢ 4,61+0,13 51,86°
QHO04 1,66+0,34¢ 7,23+0,34¢ 81,33¢
QHO05 1,75+0,10¢ 7,14+0,10¢ 80,31¢
QHO07 0,99+0,132 7,9+0,13¢ 88,86¢
QHO09 4,61+0,064 4,28+0,06" 48,14°
QH13 1,77+0,06¢ 7,12+0,06¢ 80,09¢
QH21 1,40+0,032b¢ 7,49+0,03¢de 84,25¢de
QH34 8,23+0,18¢ 0,660,182 7,422
QH35 1,24+0,06% 7,65+0,064¢ 86,054
QH42 1,59+0,02¢ 7,30£0,024 82,11<d

bCMT 8,89+0,01f

Ghi chii: Cdc trung binh trong cung mgt cft dwoc theo sau boi mt hay nhitng chir cdi gidng nhau thi khic bi¢t khong cé y nghia

thong ké trong phép thir Tukey: khdc biét ¢ mirc y nghia 5%.
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3.3 Hiéu qua loai bo chat hitu co trong nwéc

Muoi chung VK trén tiép tuc dwgc nuodi cay
trong mdi treong DSMZ 27 16ng ¢6 bo sung ham
lwong chat htru co la 400 mgC/L. Mat d6 VKTQH
duoc xac dinh thong qua d¢ hdp thu dich huyén
phu té€ bao trén may quang phé ¢ budc séng 600
nm (ODsoo). Ham lwgng chat hitu co duoc theo doi
mdi ngay thong qua chi tiéu COD béng phuong
phap Permanganate (QCVN6186-1996, n.d.).

Két qua cho thay, trong 10 chung nghién
cttu, 6 ham lwgong hitu co 400 mgC/L dwoc khao
sat, cac chung déu c6 kha nang xt ly chéat hitu co
kha cao. Hiéu sudt loai b6 chat hitu co thap nhat la
chung ky hiéu QHO5 (49,69%) va cao nhét la ching
ky hiéu QHO9 (59,40%), tiép theo 1a chung ky hiéu
QH42 (56,09%).

Két qua twong dong véi thi nghiém caa
Zhang va cOng su, hiéu sudt xtt ly chat hiru co cua
VK tia trong moi treong nude thai tong hop do
dwoc sau 11 ngay la 35,9% [24]. Sau 40 ngay luong
chit httu co gan nhw dwoc loai bo hoan toan.
Nghién cttu khac ctia Wada va cong su chi ra rang
COD duoc tiéu thu 70% trong 5 ngay dau va giam
dang ké trong giai doan tiép theo cho dén khi bo
sung nito [25]. Nguyén nhan duoc cho rang nito la
chat dinh dudng gidi han tang truwong khi thi€u
yéu t6 nay thi téc do loai bo chat hitu co cua
VKTQH giam. Dong thoi, hau hét chung nay phan
giai carbon chudi ngdn qua con duong quang di
dudng, nén cac hop chat hitu co phtic tap thuong
duoc phan huy qua lén men ky khi trude roi méi
duoc chung VK lam ngudn co chat cho qua trinh

loai b6 chat hitu co.

Bang 4. Hiéu suét loai bo chat hitu co cua cac chung VK dwgc tuyén chon

Chin Ngay Ngay Ngay Ngay Ngay Ngay Ngay Hiéu suat loai
8 1 2 3 4 5 6 7 b6 Cacbon (%)
1017,06 996,76 986,77 967,03 952,56 939,12 921,00 )
bC ) _ _ 9,44
+0,92 +0,96i +1,02i +1,05) +1,01i +1,03h +1,02
1 873,18 795,33 679,26 489,70 438,38 4
OHOL 919,03 32,85 52,90¢
+1,06° +1,02° +1,05¢ +0,99¢ +1,05 +1,05 +1,05¢
1004, 924,19 841,91 717,38 524,30 474,56 483,28
QHO04 004,56 51,89¢
+1,018 +1,058 +1,108 +1,028 +0,98¢ +0,994 +0,988
4 919,29 837,43 711,86 513,22 469,68 4972
QHO05 988,43 97,26 49,692
+1,05¢ +1,03f +1,02f +1,06f +1,06¢ +1,02¢ +0,98 b
953,84 887,02 809,94 702,23 532,26 481,74 434,04
QHO07 54,50f
+0,974 +1,06¢ +0,98¢ +0,98¢ +1,06f +1,04e +1,024
964,31 868,82 737,66 576,88 520,96 .
QH09 1009,79 | . . 409,98 59,40
+1,100 +0,96! +1,03i +1,02i +1,02b +1,038 +1,06°
48 04 888,33 800,32 679,59 524,63 473,79 422,
QH13 948,0 88 55,398
+1,02¢ +1,02¢ +1,064 +0,95f +1,05¢ +1,064 +0,96°
21 876,24 789,47 670,20 517,40 467,23 429 7
QH21 932,19 979 53,89¢
+1,06° +1,05¢ +1,09° +1,02b +1,014 +0,98¢ +0,96¢
1001,95 946,85 855,09 725,91 553,13 501,75 442 86
QH34 55,80h
+0,998 +1,02b +1,05h +1,05h +1,028 +1,05¢f #0,99¢
DOI: 10.26459 /hueunijns.v135i15-1.8095 143
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Chin Ngay Ngay Ngay Ngay Ngay Ngay Ngay Hiéu su4t loai
8 1 2 3 4 5 6 7 b6 Cacbon (%)
916,74 857,10 774,02 657,19 507,37 460,16 452,81
QH35 50,610
+0,962 +0,992 +1,022 +0,992 +1,06> +1,03b +1,02f
958 53 879,91 794,66 674,63 534,39 479,20 420,85
QH42 4 56,09k
£1,00¢ +1,014 +1,02¢ +1,04¢ +0,98f +1,01¢ +0,95°

Ghi chui: Cdc trung binh trong ciing mgt cjt dwoc theo sau boi mgt hay nhitng chit cdi gidng nhau thi khic bi¢t khong c6 y nghia

thong ké trong phép thir Tukey: khic biét 6 mirc i nghia 5%.

34 Dinh danh phan t& chung phan lap

Qua két qua khao sat kha nang x ly sulfide,
da chon dwoc 02 ching ky hiéu QHO07 va QH35 véi
hiéu suét xt ly sunfide lan lwot 1a 88,86% va 86,05%
va 02 chung ky hiéu QH09 va QH42 v6i kha nang
xtt ly chét hiru co lan lwot 1a 59,40% va 56,09%. Bon
(04) chung VK nay dugc tién hanh tach chiét DNA
tong sO va khuéch dai PCR; Giai trinh ty nucleotide
vung 16S rRNA va xay dung cay phat sinh loai.

Trinh tw nucleotide cta 4 chung phan lap
sau khi lép rap, loai bo céc vi tri bi 16i & dau 5’ va
3’ bang phan mém BioEdit v7.0.5 sé dugc so sanh
véi cd so dir liéu trén GenBank bang cong cu
BLASTN. Sau d6, cay phat sinh loai ctia 4 chung
duoc xay dung va trinh bay ¢ hinh 3. Két qua phan
tich cho thay, ching QH09 nam cting nhanh véi R.
faecalis, c6 d0 twong dong voi ching chuan R.
faecalis gcT cao (99,1/1/76). Chung QH42 phan cum
chung  Rhodopseudomonas  palustris
ATCC170017, JCM2524 va JA576T véi cc gia tri hd
trg cao (77,2/0,83/94; 79,4/0,95/99). Chung QH35
hinh thanh mét phan nhém trong chi Rhodobacter

vol  cac

c6 quan hé gan gtii véi cac ching chuan R. azolla
JA912T, JA7377  va R. capulatus
ATCC11166". Trong khi d6, chung QHO07 cung

nhom véi Cereibacter. Két hop so sanh trinh tuw

R.viridis

nucleotide va cdc ddc diém vé hinh thai chung
phan lap QHO7 thudc chi Cereibacter va dugc dat
tén la Cereibacter sp. QHO7, trong khi chung QH35
thuoc chi Rhodobacter va dwoc dat tén la Rhodobacter
sp. QH35. Chung phan lap QH09 va QH42 thudc
dat tén 1la

chi Rhodopseudomonas va dugc

144

Rhodopseudomonas faecalis QHO9 va R. palustris
QH42. Trinh ty vung 165 rRNA cua cac chung
Cereibacter sp. QHO7, Rhodobacter sp. QH35,
QHO09 va
Rhodopseudomonas palustris QH42 duoc dang ky
trén GenBank vdi ma s 1a PX760190, PX760188,
PX760189 va PX760187.

Rhodopseudomonas faecalis

4  Kétluan

Tt 60 mau bun day va nude ao nudi tom thu
tai cac xa Clra Tung, Bén Hai, Ctra Viét — tinh
Quang Tri da phan lap duoc 50 chung VK quang
hop. Trong 50 chung phan lap dwoc cé 10 chung
(QHO1, QHO04, QHO5, QHO07, QH09, QH13, QH?21,
QH34, QH35, QH42) ¢6 kha nadng sinh truong tot
(gid tri ODewo > 1,0) trong moi treong nudi cdy.
Chung QHO7 thudc chi Cereibacter va dwoc dat tén
la Cereibacter sp. QHO7, chung QH35 thudc chi
Rhodobacter va duoc ddt tén la Rhodobacter sp. QH35
va ¢ kha nang loai bo sunfide lan luot la 88,86%
va 86,05% sau 7 ngay nudi cdy, 02 chung QHO09,
QH42 thudc chi Rhodopseudomonas dwoc dat tén la
R. faecalis QHO9 va R.s palustris QH42, c6 kha nang
xt ly chat hitu co la 400 mgC/L lan luot 1a 59,40%
va 56,09% sau 7 ngay nudi cdy.

Loi cam on

Nghién cttu nay duoc thuc hién béng kinh phi ctia
bé tai “Phan lap, tuyén chon mét sd chung vi
khuan tia quang hop ban dia ¢6 kha nang phan giai
H:S va chét hitu co d€ ting dung xtt ly moi trueong

ao nuoi thuy san”, chuing t6i chan thanh cam on S&
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Khoa hoc va Cong nghé tinh Quang Tri; Trung tam
Nghién ctru, Chuyén giao cdng nghé va DBoi mai
sang tao va Vién Cong nghé sinh hoc, Pai hoc Hué

da tao diéu kién vé co so vat chat va chuyén mon,

gop phan quan trong vao két qua cua cong trinh.

99.9/1/100
Tree scale;: —— ‘ Rhodopseudomonas boonkerdii NBRC106595
Rhodopseudomsnas boonkerdii NS23
Rhodopseudomonas parapatustris .IASJ.DT
93.91/100 Rhodopseudomonas pseudopalusiris DSM123 T
1o0/1/- iRhodopseudomoﬂas telluris N153
Rhodopseudomonas telluris TUT3815 T
Rhedopseudomonas sp. HMD89
Rhodopseudomonas faecalis HR
e Rhod,
99.9/1/76
Rhodopseudomanas sp. TUT3601
N )
Rhodopseudomonas faecafis RLD-53
97.6/1/-

/

Rhodopseudomonas faecalis gc

T

88/1/- Rhodopsetidomonas palustris TUT3612
~ QH42
- 2',0 53‘194 Rhodopseudomonas sp. AME Rhodopseudam
-&r Rhodopseudomonas sp. JA227
\ Rhodopseudomonas palustis ATCC17003 palus tris
79.4/0.95/99 Rhadopsettdomonas palustris LW-RE
\ Rhodopseudomonas palusiris ATCC17001 T
99.3/1/- Rhedopseudomonas palustris JCM2524
\ pento igens 1A575 1
8171739 Lo s anse!
98.7/1/76 L Rhodopseudomonas sp. B29 .
95.4/1/- Rhodopseudomaonas harwoodiae JASIL

85.6/0.98/86 ™~

Rhodopseudomonas sp. TUT3625

rhizobium denitrificans IFAM1005 T

~QH7

T

Brady
Braclyrhizobfum liacningense LMG18230
100/1/100 ‘ T
f wir i Nb-255
Afipia massiliensis 3463}3I
Cereibacter changlensis DSM187 74T
87.2/0.98/98 Rhodobacter azollae JA312 T
89.8/1/92 ™~ QH35
TIVT (| 130184 \ Rhodobater viridis JATST T
Rhotobacter capsulatus ATCC11166 T
95.8/1/99 {Phudobacter capsufatus XJ-1
Rhodobacter aeswarii 14296 T
98.8/17100
100/1/100 Rhodobacter maris JA276 1
Phaeovolum vinaykumarii JA123 T
98.4/1/97 Sinirhodobacter sp. WL0062
98471197 ~ Haematobacter massfliensis CCUGA7368 1
4( Haematabacter missouriensis COUG52307 |
99.8/1/100 =7 Falsithodobacter deserti Wa02 1
95.2/0.85/88 Cereibacter flavus SYSUM 79828
117 Cereibacter sphaeroides 2.4.1 T
3
95.8/1/- Cereibacter alkalitolerans JAQlTﬁT
\ — Cereibacter azotoformans KA25
L Cereibacter ovaius JA234 T
99.9/1/100 — Pseudarhadobacter wandonensis WT-MW11
92.8/ II-/ Pseudorhodobacier antarcticus Z83-33
99.4/1/78 —7 Pseudorhodobacter aquimaris HDW—19T
hodospirilium rubrum ATCC11170 T

Hinh 3. Cay phat sinh loai (Maximum Likelihood) ctia 4 chung VK d4 tuyén chon so sanh v6i cac ching tham chiéu
ttt GenBank dura trén trinh tu viing 16S rRNA
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