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KHA NANG SINH TRUONG CUA VI KHUAN Rhodopseudomonas sp.
TRONG CAC MOI TRUONG CHUA NGUON CARBON HU'U CO
KHAC NHAU VA UNG DUNG TRONG XU LY NUOC THAI
NUOI TRONG THUY SAN
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Tém tat. Nghién ctru nay danh gia kha nang sinh treong va xt ly nwdc thai (XLNT) nuoi trong thay
san 1o mén cta vi khudn quang hop Rhodopseudomonas sp. phan lap duoc & ven bién tinh Thita Thién
Hué. Kha nidng sinh tredng cta vi khuén dugc thit nghiém véi cac ngudn carbon hitu co khac nhau,
bao gbm natri axetat, sucrose va glucose; khao nghiém thuec t€ trong hai diéu kién nuwde thai nuéi trong
thay san khte trung (NTKT) va khong khte trung (NT). Két qua cho thdy Rhodopseudomonas sp. dat hiéu
sudt xtr Iy COD cao, giam 73% trong NTKT va 56% trong NT sau 12 ngay, dong thoi loai bo (tong nito
amoni) 1én dén 90% va P-POs*- dat 71% trong NT. Rhodopseudomonas sp. ¢6 kha nang sinh truéng on
dinh trong moi treong cé dd mén cao (20%o) va linh hoat khi stt dung nhiéu ngu6n carbon, cho thy
tiém nang tmg dung bén vitng trong xt Iy nudc thai nudi trong thuy san, giam thiéu 6 nhiém moi
truong va bao vé hé sinh thai tw nhién. Nghién cttu nay khong chi gép phan phat trién cac phuong
phép xtt ly nude thai bén vieng ma con mo ra huéng tng dung vi khudn Rhodopseudomonas sp. ban dia
¢ hiéu qua cho nganh thuy san va cdc hé thdng nwdce thai cong nghiép c6 d6 man cao.
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Abstract. This study assesses the growth potential and aquaculture wastewater treatment capabilities
of the photosynthetic bacterium Rhodopseudomonas sp., isolated from coastal areas of Thua Thien Hue
province. The bacterium’s growth ability was tested with various organic carbon sources, including
sodium acetate, sucrose, and glucose, and examined under both sterilized and non-sterilized
aquaculture wastewater conditions. The results show that Rhodopseudomonas sp. achieved a high
chemical oxygen demand (COD) removal efficiency, reducing COD by 73% in sterilized wastewater
and 56% in non-sterilized wastewater after 12 days. The bacterium also effectively removed up to 90%
of total ammonium nitrogen and 71% of phosphate (P-PO,>) in non-sterilized wastewater.
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Rhodopseudomonas sp. exhibited stable growth in high-salinity environments (20%o) and flexibility in
utilizing various carbon sources, demonstrating its potential for sustainable aquaculture wastewater
treatment (WWT), minimizing environmental pollution, and preserving natural ecosystems. This study
not only contributes to developing sustainable WWT methods but also highlights the practical
application of native Rhodopseudomonas sp. bacteria in aquaculture and other high-salinity industrial

wastewater systems.
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1 Méb dau

Nganh nudi trong thuy san (NTTS) dang
phét trién nhanh chéng va tré thanh mét trong
nhitng nguodn cung cap thuc pham chinh cho thé
gidi. Theo bao cao ctia T6 chitc Luong thuc va
Nong nghiép Lién Hop Qudc (FAO), nganh nudi
trong thuy san chi€ém mot ty trong dang ké trong
tong GDP [1], phan 16n cung cap cac mat hang
thuy san cho nhu cau dia phuong va xuat khau
[1]. Tuy nhién, su gia tang san xudt nay cing kéo
theo céc thach thirc vé moi truong, déc biét la viéc
quan ly nudc thai. Nwdc thai tir hoat dong nudi
trong thuy san chita mot lugng 16n chat hitu co
(C), nitrogen (N) va photpho (P), nhitng hop chat
c6 thé gay 6 nhiém nghiém trong dén cc hé sinh
thai nudc, gay ra hién twong phu dudng va anh
huéng xdu dén chat lugng nudc, dan dén suy

giam chat luong song cua cac loai thay san [2, 3].

Mot trong nhitng giai phdp tiém nang cho
van dé nay la sit dung vi sinh vat d€ xtr ly nudc
thai. Vi khuan quang hop (VKQH) tim khong luu
huynh (Purple Non-Sulfur Bacteria — PNSB) duoc
coi 1a nhom vi khuéan c6 tiém nang 16n trong xt ly
nudc thai do kha nang quang di dudng, tiéu thu
cac hop chat hitu co va ¢ dinh CO, trong diéu
kién thiéu oxy ma khong can st dung nudc lam
nguon electron, do d6 khong giai phong O, [4-6].
PNSB c¢6 kha nang phat trién trong diéu kién anh
sang va ky khi, ddc biét phé bién trong cac moi
treong nhu ao nudi trong thuy san, noi c6 muc
oxy thdp nhung van c6 anh séng chiéu téi. Cac vi
khuan nay c6 thé st dung cac hop chét hitu co tie
chét thai thitc an va san pham sinh hoc tir dong

vat thuy san d€ tang truong, dong thoi loai bo cac
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hop chét dinh duong (N va P) ra khoi nudce thai
[6].

Chi Rhodopseudomonas 1la mot trong nhitng
dai dién ndi bat cia nhom PNSB, dwoc biét dén
véi kha nang quang di duong manh mé va kha
nang sinh truwong trong nhiéu loai modi truong
giau chat httu co. Rhodopseudomonas da duwgc tng
dung thanh cong trong xtt ly nuedc thai (XLNT) tir
nhiéu nganh cong nghiép khac nhau. Bang 1
thong ké mot s6 két qua nghién ctru ting dung cac
vi khuan quang hop, dic biét d6i voi
Rhodopseudomonas trong XLNT 6 nhiém nang cac
chat hitu co va dinh dudng [7-17].

Bén canh d6, Rhodopseudomonas con c6 kha
nang san xuat sinh khoi cé gid tri kinh t€ cao. Sinh
khoi vi khudn nay chita cac hop chat sinh hoc nhuw
carotenoid va polyhydroxybutyrate, c6 thé duoc
st dung trong nhiéu linh vwc cong nghiép, ti
thiee phdm, my phdm cho dén san xuat vat liéu
sinh hoc [5, 7]. DBiéu nay giup khong chi giai quyét
van dé XLNT ma con tao ra cac san phdm phu ¢
gia tri, gop phan nang cao hiéu qua kinh t& va
thtc day phat trién bén viing.

Nghién ctu nay nham dénh gia kha ning
sinh trudng cua vi khuan Rhodopseudomonas sp.,
mot loai VKQH khong chtta Ivu huynh dugc
phan lap tt dam Lap An thudc vung ven bién
Thtra Thién Hué, trong cac mdi truong chira cac
nguon carbon hitu co da dang dudi diéu kién anh
sang va ky khi. Nghién cttu tap trung vao tiém
ndng phat trién va ung dung cua loai vi khuin
nay trong XLNT NTTS, dac biét la d6i véi nude
thai lo man — mot thach thitc 16n trong cong nghé

xt ly. Hién van con it cong bd vé tng dung cua
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Rhodopseudomonas trong xtt ly nudc thai c6 do
mdn cao. Két qua nghién cttu ky vong dong gop

vao viéc phat trién cac giai phap xt ly nudce thai

bén viing, giam tai 6 nhiém va bao vé mdi truong
NTTS dya trén nguén tai nguyén VKQH ban dia.

Bang 1. Téng hop mét s6 nghién cttu ting dung vi khuan quang hop trong XLNT 6 nhiém nang cac hgp chat hitu co

va dinh duéng

Piéu kién moi

DPic diém nuéc thai

Hiéu suat

Loai nuéc thai Loai vi khu Tham kha
STT oai nwdc thai oai vi khuan truong vao (mg/L) i 1§ (%) am khao
e 30°C COD: 18700 o
1 EEOC thai chan nuoi R:lzi;;zeudomonus 4000 Lux TN: 810 COT]?) 55(; 090 Yo 71
: P pH 68 TP: 290 oo
30°C COD: 32000
o thii chdbign R
2 IC\I,“OC thai ch&bicn stﬁ;;‘f”:_’;:’m 07, pH 6,3-6,6 TKN: 10 COD: 79-83% 8]
a pit ° 2500 Lux TP: 125
Nudc thai giét md  Rubrivivax gelatinosus 30 °C
3 - - COD: 91% 9
gia cam 1% 4000 Lux “ ol
4 Nudc thai cong Rubrivivax gelatinosus 32°C COD: 1127 COD: 52% [10]
nghiép cé 1% 1400 Lux TN: 813 TN: 22,5%
COD: 700-9750
Nudc thai ché bié IR 6,18 W/m?
5 th‘jrjc N ;‘nc €PN Rhodopseudomonas 20% HRT 10 n/ r: TKN: 8,0 COD: 51-58% [11]
ep 59y pH 3,9-5,7
2
Nudc thai dju nanh < odopseudomonas IR 12,73 W/m?* COD: 560-2620  COD: 70-94%; NHj-
6 t8ne ho sphaeroides (160 mg/L,  HRT 10 ngay, 33 °C, NHL-N: 3 8-4 1 N: 40-90% [12]
§hop khoi liegng kho) pH6-8 TS ‘
Nudc thai duong 500-8000 Lux; COD: 6000 CoD
7 ) R 20%
tong hop hodopseudomonas 20% 1y o 5 ot NH,-N: 400 87 - 95% (131
5000 Lux;
Rhodopseud ’
g Nudcthaicong alzsifl f:;; g”zofg: HRT 36-96 gio; COD: 14
nghiép thuc pham 7 ' 28°C; COD: 3350-7560 48,8-90,4%
CFU/mL)
pH7,0+0,2
30°C COD: 526 COD: 63%
VKQH lam giau ti '
9 Nudc thai sinh hoat mi " im glau 2700 Lux N-NHz: 46 N-NHz: 99 [15]
4 pH 6,85 P-PO: 6,2 P-PO,*: 88
COD: 908
10 Bimsinh hoc Rhodopseudomonas (10 - zsog;i)gf)cmx N-NHi: 264 COD: 75-99% (6]
: 30%) TN: 284 N-NHa: 80%
DO < 0,6 mg/L ..
Salinity: 18%o
2
e s o IR 187 Wi/m COD: 4000 COD: 90%
Nudc thai chébién  VKQH lam giau tir 22°C
1m0 S . TN: 200 TN: 97% [17]
gia cam nudc thai HRT 1-2 ngay
! TP: 35 TP: 97%
SRT 2-3 ngay
Ghi chif:

COD: Nhu ciiu oxy héa hoc (Chemical Oxygen Demand); TN: Téng nito (Total Nitrogen); TP: Téng photpho (Total Phosphorus); DO: Nong do
oxy hoa tan (Dissolved Oxygen); TKN: Tong nito Kjeldahl (Total Kjeldahl Nitrogen); HRT: Thoi gian luwu thity lwc (Hydraulic Retention Time);
SRT: Thoi gian lwu bin (Sludge Retention Time); IR: Cirong d¢ birc xa (Irradiation Intensity); Lux: Pon vi do cuong d¢ anh sing; CFU/mL: S¢’
lwong té'bao khudn lac/mL (Colony-Forming Units per milliliter).
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2 Phuong phap

21 Phuwong phap chuin bi miu vi khuan
Rhodopseudomonas sp.

VKQH Rhodopseudomonas sp. 1a két qua cua
qua trinh thu thap, phan lap, tao dong thuan va
dinh danh tir dé tai nghién ctru “Nghién citu tuyén
chon chung vi khudn quang dwong tir ving ven bién
Thira Thién Hué dé’xir 1y nwéc ao nudi thuy sin” (ma
s6  DHH2023-01-206). Mau vi khuan
Rhodopseudomonas sp. dwgc phan lap tr dam Lap
An, tinh Thira Thién Hué vao thang 3 nam 2023.
Vi khuadn nay dwoc nudi tang sinh trong moi
truong long DSMZ 27 (bd sung NaCl 20 g/L), &
diéu kién ky khi véi cuong dd anh sang 2400 Lux.

Thanh phan moi truong DSMZ 27 bao gom:
cao ndm men (0,3 g/L), Na-succinate (1 g/L), Na-
axetat (0,5 g/L), K2HPO: (1 g/L), KH2POs (0,5 g/L),
MgSO+7H20 (0,4 g/L), CaCl2HO (0,05 g/L),
NH.Cl (0,4 g/L), vi lwong SL6 (1 mL/L), dung dich
vitamin B12 (0,4 mL/L), nwdc cat (1000 mL), NaCl
(20 g/L), pH (~6,8).

Khudn lac Rhodopseudomonas sp. duoc nudi
cdy trong moéi truong long DSMZ 27 bd sung 10
mg/L Na:S v6i mét 16p paraffin phu trén bé mat
nhdm han ché tiép xtic véi oxy. Qué trinh nudi
cdy dugc thuc hién & 28 °C, lac véi tdc do 120
vong/phut va chiéu sang lién tuc & muc 2400 Lux
trong 7 ngay. Tang truong sinh khéi dugc danh
gia dinh ky thong qua d6 hap thu quang ¢ budc
séng 570 nm [18] bang méay quang phs UV1800
(Shimadzu, Nhit Ban). Mat dé t€ bao
Rhodopseudomonas sp. duwoc xac dinh khoang 1,1-
1,2 x 108 & pha log va dwoc sit dung cho cac thi
nghiém tiép theo.
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2.2 B& tri thi nghiém danh gia kha ning sinh
truong ctia vi khuan Rhodopseudomonas
sp. trong nudc thai pha ché véi cic nguon
carbon khac nhau

Thi nghiém nay dwgc thuc hién nh3m dénh
gia hiéu qua sinh trudng va kha nang hap thu cac
khuin

Rhodopseudomonas sp. trong moi treong giau dinh

chdt httu co, dinh dudng cua vi
dudng, dong thoi xac dinh ngudn carbon t6i wu

cho sy phét trién ctia vi khuén.

Mobi treong nudc pha ché bao gdm cac
thanh phan: cao ndm men (1 g/L), NaHCO; (1
g/L), MgSO«7H:0 (0,5 g/L), K2HPO: (1,0 g/L), va
NacCl (20 g/L) d€ duy tri d6 mdn & muc 20%o. Bon
ngudn carbon hitu co khac nhau (3 g/L mdi loai)
gom natri axetat (CO1), sucrose (C02), DL-malic
(C03), va glucose (C04) duoc bd sung vao moi
truong tht nghiém d€ so sanh kha nang sinh
treong ctia vi khudn trong tig diéu kién, qua dé
xac dinh méi truong phu hop nhat cho sy phat
trién cua Rhodopseudomonas sp. Moi truong thi
nghiém c6 ham lwgng COD cao (>800 mg/L) va
ham luong photpho dang P-PO, la 178 mg/L. D€
cung cap ngudn nito vo co can thiét cho sy sinh
treong cua vi khuan, cdc dang N-NH, (10 mg/L),
N-NO; (5 mg/L) va N-NOs (50 mg/L) dugc bo
sung lan lwot tir cac hoa chat (NH,),SOs, NaNO,
va NaNOs. Tat ca cac héa chat st dung cho thi
nghiém déu la hda chat tinh khiét.

Mobi truong nudc pha ché (99 mL) duoc
phén bo vao cac binh thuy tinh dung tich 100 mL.
1 mL dung dich vi khuan Rhodopseudomonas sp. da
chudn bi truéc d6 duoc thém vao mdi truong
nudc pha ché dé€ dat mat do ban dau khoang 10¢
t& bao/mL. Qua trinh nudi dién ra trong 12 ngay &
diéu kién chiéu sang lién tuc bang den LED (4200
+ 250 Lux) va nhiét d6 phong (29 + 1,0 °C). Su
phat trién cua vi khudn duoc theo doi qua chi s
dd hdp thu quang (OD) & budce song 570 nm, tir
d6 xac dinh tdc do sinh tredng dua trén méi quan

hé tuyén tinh gitta OD va mat d¢ t€ bao, giup so
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sanh kha nang tang sinh véi cac nguén carbon
khac nhau.

Nguo6n carbon thtc day sinh trudong tot
nhat sé dwgc chon d€ ti€p tuc thtt nghiém kha
nang xtt ly cac chat hitu co va dinh dudng trong
nudce thai pha ché. Ham lwgng COD, TAN va P-
PO, trong moi treong tht nghiém dwoc do dinh
ky (hang ngay, cach nhau 24 gio gitta 2 lan do),
sau khi miu di duoc ly tam lanh (6000
vong/phut, 4 °C, trong 6 phut) bang phuong phap
chuan caa APHA (2012). Cac thi nghiém dwoc lap

lai ba Ian.

2.3 B tri thi nghiém x& ly nwéc thai nuéi

trong thuy san

Nudc thai NTTS duoc 1ldy vao ngay
06/3/2024 tir nwdc xi phong ctia ao nudi tom thé
chan tring (30 ngay tudi) tai trang trai thuc
nghiém Pha Hai, Trung tam Gidng - So nong
nghiép va Phat trién nong thon Thira Thién Hué,
xa Phu Hai, huyén Pht Vang, tinh Thita Thién
Hué. Mau nudc thai duoc chita trong 4 chai nhyra
PET sach (5 L/chai), sau d6 van chuyén ngay dén
Phong thi nghiém (PTN) Co so ctia Khoa Moi
treong — Truwong Pai hoc Khoa hoc, Dai hoc Hué,
va bao quan ¢ 4 °C trong diéu kién t6i d€ chuan bi

cho cac khao nghiém tiép theo.

Céc thong s6 chét lwgng nudc thai gom
nhiét do, pH, ORP, EC, d6 duc, DO, TDS va do
man dugc do tai thuwe dia voi ba Tan lap lai, st
dung may do da chi tiéu Horiba U5000. Cac thong
s0 TSS, COD, N-NHava P-POs dugc phan tich o
PTIN theo cac phuong phap phéan tich chuin
(APHA, 2012) [19].

Trude khi tién hanh cic thi nghiém XLNT,
Rhodopseudomonas sp. da duwoc nudi tang sinh
trong mdi truong chira ngudn carbon hitu co C01
(CHsCOONa 3,0 g/L), cao nam men (1,0 g/L),
MgS0:-7H20 (0,5 g/L) va K2HPOs (1,0 g/L), cling
cac dang nito vo co N-NHs4 (10 mg/L), N-NO: (5
mg/L) va N-NOs (50 mg/L) va b6 sung NaCl dé

DOI: 10.26459 /hueunijns.v134i1A.7686

dat d0 man 20%o.. Vi khuan dat pha log v6i mat
do 1,1 x 108 t&€ bao/mL. Mdi truong nudi co6 ddc
trung COD (800 mg/L), N-NH4 (10 mg/L) va P-
POs4 (178 mg/L).

Thi nghiém danh gia kha nang x ly nudc
thai ctia Rhodopseudomonas sp. dwgc thuc hién trén
hai mau: (1) nudc thai NTTS chuwa xtt ly (ky hiéu
la NT) va (2) nuwdc thai NTTS da duoc khir trung
bang hap (121 °C, 1 atm trong 20 phut) (ky hiéu la
NTKT). Mbi mau duwoc b8 sung 1 mL dich vi
khudn Rhodopseudomonas sp. (mat d6 1,1 x 108 t&
bao/mL) vao 99 mL nudc thai, va tién hanh khao
sat si sinh treong cung hiéu qua XLNT twong tw
da mo ta Muc 2.2.

24  Phuong phap xit ly s liéu

Stt dung phan mém MS. Excel dé xu ly va

biéu dién cac s liéu thue nghiém.

Hiéu suat x ly cac tac nhan 6 nhiem duoc

xac dinh theo cong thitc (1).
Higu sudt (%) = [<==2| x 100 )

trong d6 Ci la nong do6 chat & nhiém (COD, TAN
va P-POs) ban dau; Cf 1a noéng d¢ chat 6 nhiém
(COD, TAN va P-POs) sau xtt ly.

Tat ca cac thi nghiém déu dwoc 1dp lai 3 lan

va biéu dién theo gia tri trung binh.

3 Kétqua

31 Kha ning sinh truéng cta vi khudn
Rhodopseudomonas sp. trong nudc thai
pha ché v6i cac nguén carbon khac nhau

Thi nghiém khado sat anh hwong ctia cac
ngudn carbon dén kha nang sinh truong cua vi
khuan Rhodopseudomonas sp. duoc tién hanh trong
nudc thai pha ché c6 do mdn 20%o, bd sung 4
nguon carbon khac nhau (natri axetat, sucrose,
DL-malic va glucose), v6i mat d¢ vi khuan ban
dau 1a 1,16 x 10¢ t&€ bao/mL; két qua duwoc trinh
bay trén Hinh 1. Vi khuan Rhodopseudomonas sp.
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c6 kha ndng thich nghi va sinh trudng t6t trong
nhiéu loai ngudn carbon hitu co (Hinh 1a, b, d).
Trong d6, natri axetat (C01) la ngudn carbon hd
tro sinh trudng manh nhat, véi mat do t€ bao dat
cao nhat vao ngay thit 10, ¢ mic OD 570 nm
khoang 0,9 (Hinh 1a). DB6i v6i sucrose (C02) va
glucose (C04), vi khudn sinh truong kha tot, voi
OD 570 nm dao déng tix 0,7 dén 0,8 vao ngay thi
10 (Hinh 1b va 1d). Ngwoc lai, DL-malic (C03)
khong hd tro sinh tredng caa vi khuan (Hinh 1c).

Kha nang sinh treong manh mé cua
Rhodopseudomonas sp. trong natri axetat c6 thé la
do hop chat nay c6 cau truc don gian, giap vi
khudn dé dang hép thu va chuyén héa nhanh
chéng. Diéu nay phu hop véi cac nghién ctu
trede day khi Rhodopseudomonas sp. phat trién tot
nhat khi b6 sung cdc hop chdt don gian nhu
axetat va dat hiéu qua cao trong viéc loai bo COD
trong hé théng XLNT ky khi [7-9, 12-14, 16, 17].

Déi voi sucrose va glucose, hai ngudn
carbon nay can dwgc phéan giai thanh cac don vi
don gian hon trudc khi vi khuan cé thé hip thu,
dan dén toc dd sinh treong cham hon so véi
axetat. Tuy nhién, kha nang stt dung cac ngudn
carbon nay cho thdy tinh linh hoat cua
Rhodopseudomonas sp. trong chuyén héa nhiéu loai

hop chat hitu co khac nhau.

Nguoc lai, DL-malic khong phai la ngutn
carbon thich hop cho su sinh truong cua
Rhodopseudomonas sp. Day la acid hitu co phtic
tap, yéu cau qua trinh phan giai phtc tap, moi
treong pH thdp (<3,5) nén vi khuan gédp khé khan

trong hdp thu va chuyén hoéa.

Két qua thi nghiém xac dinh natri axetat 1a
nguon carbon thich hop cho sw phat trién cua
Rhodopseudomonas sp., tao co so cho ting dung loai
nay trong XLNT chita axetat va VFA — cac hop
chat pho bién trong nudc thai ky khi. Ngoai ra,
kha ndng sinh trwong On dinh trén sucrose va
glucose cho thdy vi khuan nay cé thé thich tng

v6i nhiéu nguén carbon khac nhau, ké ca trong
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moi truong mdn. Diéu nay tdng tinh linh hoat
trong lwa chon nguén carbon, dong thoi tdi wu
hoa hiéu qua XLNT, dic biét cho cac hé thong

nudi trong thay san va cong nghiép thwe pham.
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Hinh 1. Anh huéng ctia cac ngudn carbon hitu co: (a)
natri axetat; (b) sucrose; (¢) DL-malic; (d) glucose dén
sinh trueong ctia Rhodopseudomonas sp. trong nude thai
pha ché& (d6 médn 20%o; méat do ban dau 1,16 x 10¢
TB/mL; anh sang 4200 + 250 Lux; nhiét d¢ 29 + 1,0 °C)
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3.2 Kha nang xtt ly chit hitu co va dinh duéng
cia Rhodopseudomonas sp. trong nuwdc
thai pha ché

Thi nghiém duoc tién hanh trong 12 ngay
d€ khao sat hiéu qua xt ly COD va N-NHu cua
Rhodopseudomonas sp. trong nudc thai pha ché
chtra axetat lam ngudn carbon (d¢ man 20%., mat
d6 ban dau 1,16 x 106 TB/mL, chiéu sang lién tuc
4200 + 250 Lux, nhiét d6 29 + 1,0 °C). Két qua dwgc
trinh bay trén Hinh 2.

Rhodopseudomonas sp. cho thdy hiéu qua cao
trong viéc xtr ly COD va N-NHi. Nong d6 COD
giam tir 800 xudng 350 mg/L sau 6 ngay va 230
mg/L sau 12 ngay (Hinh 2a), dat hiéu sudt giam
56% vao ngay thit 6. Dong thoi, nong d6 N-NH,
giam tir 10 xudng 2,0 mg/L sau 6 ngay, dat hiéu
sudt loai bo khoang 80% (Hinh 2b). Két qua nay
cho thdy vi khudn c6 kha nang hap thu va chuyén
héa hiéu qua cac hop chat hitu co va dinh dudng
trong moi truong mén, dong thoi chiing minh kha

nang thich nghi cao ctia chiing.

Hiéu qua xtt ly COD ctia Rhodopseudomonas
sp. khi st dung axetat la do ciu truc don gian cta
hop chét nay, gitp vi khuan dé dang hap thu va
chuyén héa nhanh chéng. Cac nghién cttu trude
day ciing ghi nhan kha nang nay, dac biét khi xt
ly cac hop chdt don gian nhu axetat, mang lai hiéu
qua cao trong hé théng XLNT.

Viéc giam dang ké nong do N-NH, trong
nuwdc thai cta Rhodopseudomonas sp. cling c6 y
nghia quan trong. Amoni la hop chat nito c6 doc
tinh cao d6i véi sinh vat thuy sinh, gy tc ché ho
hdp, lam giam trao doi chat va anh huong dén sy
ting truong. Hon nita, N-NH; dé chuyén héa
thanh nitrit (NO,") va nitrat (NOs"), gop phan thac
ddy hién twong phu dudng, gay suy giam oxy va
6 nhiém ngudn nude. Nghién cttu khang dinh vai
tro ctia VKQH, trong d6 c6 Rhodopseudomonas sp.,
trong viéc hdp thu va chuyén hda hiéu qua cac
hop chat nito, gitp kiém sodt nguy co 6 nhiém
nito trong cac hé thong XLNT [5, 12, 15-17]. Dac

DOI: 10.26459 /hueunijns.v134i1A.7686

biét, kha nang xt ly N-NH, cia PNSB trong diéu
kién ky khi va thidu oxy 1a mot loi thé 16n, gitp
giam tai luong nito ma khoéng can bd sung céac tac

nhan oxy hda, tir d6 giup tiét kiém nang luong.

Két qua nghién ctru nay cho thay tiém nang
tng dung cta Rhodopseudomonas sp. ban dia trong
XLNT, dac biét la trong cac hé thong NTTS va
cong nghiép, noi amoni va COD la nhitng yéu t6

gay 6 nhiém chinh.
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Hinh 2. Hiéu qua x ly COD va N-NHacua
Rhodopseudomonas sp. trong nudc thai pha ché (46 man
20%o) st dung axetat lam ngudn carbon

3.3 Dac treng nwdc thai nwdc xi phong cua ao

nuoi tom thé chan trang

Nudc thai NTTS duoc 1dy tir nuwde xi phong
ctia ao nudi tdm thé chan trang (30 ngay tudi) tai
Trai thuc nghiém Pha Hai, huyén Pha Vang, tinh
Thira Thién Hué. Két qua phan tich chat luong
nudc (Bang 2) cho thay cac chi tiéu COD, N-NH,
va TSS lan luot dat 800, 13,2 va 215 mg/L, déu
vuot qua gidi han cho phép theo quy chuan xa

thai d6i voi nudce thai thuy san.
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COD cao phan anh sy c¢6 mat ctia mot
lwong 16n chdt hitu co trong nudce thai, lam tang
nhu cau tiéu thu oxy va c6 thé dan dén thiéu oxy
cho cac sinh vét thuy sinh trong mdi truong tiép
nhan. Nong d6 N-NH, vuot ngudng c6 thé gay
ddc cho sinh vat thuy sinh, dong thoi chuyén hda
thanh nitrit va nitrat, lam tang nguy co phu
dwong hoa. TSS cao lam giam d9 trong ctia nude,
can tré qua trinh quang hgp va anh huong tiéu
cec dén sinh vat thuy sinh. DO ¢ muc 3,3 mg/L,
tuy chua qua thdp, nhung c6 thé gidam manh do

nhu cau oxy tit cac qua trinh phan hay chat hiru

o, gay nguy co suy giam chat luong moi treong.

Vi cac chi tiéu COD, N-NH, va TSS déu
vuot qua quy chuan thai, nudc thai tir ao nudi
tom néu khong duoc xtt ly hiéu qua cd thé gay 6
nhiém htu co, téng nguy co phu dudng va tac
dong tiéu cuc dén hé sinh thai thuy sinh. Viéc
kiém soat va xtt ly cac chi tiéu nay la can thiét dé€
dam bao chat luong nuwde va tuan thu quy dinh vé

moi treong.

Bang 2. Dic diém chat lwong nuwdc thai xi phong ctia ao tdm thé chan trang 30 ngay nubi

“OQCVN ""QCVN 40:2011/BTNMT
Thong s6 Don vi Gia i T8 oz-i: 2014/ : :
(n=3) BNNPTNT A B
Nhiét d6 °C 30,3+0,1 - 40 40
pH - 8,28 + 0,02 55-9 6-9 55-9
D6 duc NTU 68,6 +0,1 - - -
D6 min %o 21,9+0,1 - - -
DO mg/L 33+0,1 - - -
ORP mV 181+1
TSS g/L 215+ 1 <100 50 100
COD mg/L 850 + 15 <150 75 150
N-NHs mg/L 13,2+0,2 - 5 10
P-PO# mg/L 0,22 +0,01 - - -
Ghi chu:

“QCVN 02-19: 2014/ BNNPTNT: Quy chudn kij thudt quéc gia vé nudi tom nuwdc lg do B§ Nong nghiép va Phét trién nong
thon ban hanh. Trich quy dinh Bang 2: Chat lwong nwdc thdi tiv ao xiv 1y nwdc thdi trude khi thii ra moi truong bén ngoai.
(*)QCVN 40:2011/BINMT: Quy chudn kij thudt quéc gia vé nwdc thii cong nghiép do By Tai nguyén va Moi triong ban
hanh. Trich quy dinh Bing 1: Cot A va B quy dinh gid tri C cua cic thong so' 6 nhiém trong nuwdc thdi cong nghiép khi xd vio
nguon nuwoc (A) dung va (B) khong diing cho muc dich cip nuwdc sinh hoat.

34 Kha nang sinh truong ciia
Rhodopseudomonas sp. trong nuwdc thai
nudi trong thiy san
Hinh 3 trinh bay kha ndng sinh treéng cta

Rodopseudomonas sp. trong nudc thai lay tir ao

nudi tom thé chan trang & 2 diéu kién: nuwdc thai

chwa xtt ly so bo va nudc thai da khir trung. Thi

nghiém duoc thuc hién véi mat do ban dau 1,12 +

62

0,23 x 105TB/mL, & nhiét dd 30 + 1 °C, chiéu sang
lién tuc bang den Led véi cwong dd 4200 + 250
Lux. Két qua cho thay Rhodopseudomonas sp. sinh
truong kha tot trong ca hai diéu kién NT va NTKT
(Hinh 3b va 3c). Sau 5 ngay, chi s6 OD 570 nm
trong ca hai loai nudc thai dat 0,5-0,6 va tiép tuc
tang nhe trong nhing ngay nuoi ti€p theo (Hinh
3a).
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Rhodopseudomonas sp. c6 kha ndng sinh
truong On dinh trong ca nudc thai khong khi
trung va nudc thai khie trung, cho thdy vi khuan
6 thé thich nghi t6t voi cdc moi treong chira hop

chat phtec tap ma khong can xt 1y so bo.

Sut c6 mat caa vi sinh vat ban dia trong NT
tao ra ca thach thirc va co hoi, khi vira canh tranh
dinh dudng, vira hd tro phan giai cdc hop chat
httu co, gép phan nang cao hiéu qua x ly. Trong
diéu kién thuc t& NT phan anh rd tiém nang tng
dung ctua Rhodopseudomonas sp., dac biét khi két
hop twong tac gitta vi sinh vat ban dia va vi
khuan b6 sung, tir d6 phat trién cac giai phap xt
ly nude thai bén virng va hiéu qua hon.
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Hinh 3. (A) Kha ning sinh treong ctia vi khuan

Rhodopseudomonas sp. trong nwde thai nudi trong thuy
san theo thoi gian, (B) Anh chup véi mau khong khi
trung (ngay 10) va (C) da khtt trung (ngay 10)

3.5 Kha ning xit ly chit hitu co va dinh duéng
ctia vi khudn Rhodopseudomonas sp. trong

nudéc thai nudi trong thuy san

Trong thi nghiém nay, Rhodopseudomonas sp.

duoc nudi cdy voi ty 16 1 mL vi khudn c6 mat do
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1,1 x 108 t€ bao/mL pha vao 99 mL nudc thai.
Nudce thai duge st dung bao géom ca loai: nude
thai chwa khir tring va nudc thai da kht trung
(Hinh 3). Ty 1é nay tuong tuw véi ty 1é cdy giong
trong thi nghiém trudc voi nude thai pha ché.
Trong moéi truong nuwdc thai pha ché
Rhodopseudomonas sp. da cho thay hiéu qua xu ly
httu co va dinh dudng dang ké khi st dung natri
axetat lam ngudn carbon chinh. D&i véi nude thai
NTTS - chtta nhiéu hop chét hitu co phtc tap va
cac chat 6 nhiém cao — Rhodopseudomonas sp. van

duy tri hiéu qua xt¢ ly cao (Hinh 4).
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Hinh 4. Hiéu qua xt ly COD, TAN va P-PO,*- ctia
Rhodopseudomonas sp. trong nudc thai NTTS theo thoi
gian, v6i cac diéu kién khit trung va khéng khit trung,

mat dd ban dau cta vi khuin 1,1 x 106 t& bao/mL
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Hinh 4a bidu dién sy giam COD do
Rhodopseudomonas sp. hdp thu va sinh treong theo
thoi gian, trong hai diéu kién NTKT va NT. COD
ban dau cua nudc thai thuy san la khoang 850
mg/L. Trong NTKT, sau qua trinh hap kht triung,
COD giam dang ké, dat mic 650 mg/L. Sau 12
ngay, COD giam con 173 mg/L trong NTKT
(twong tng muc giam 73,4%) va 387 mg/L trong
NT (giam 56%). Két qua nay cho thdy kha nang
chuyén hda chat hitu co 6n dinh cta vi khuan
trong nudc thai thiy san man (20%.) va mitc 6

nhiém htru co cao.

Hiéu qua xtt ly cac chat dinh duong TAN
va P-PO: trong NTKT va NT duoc biéu dién lan
lwot 6 Hinh 4b va Hinh 4c. Nong d6 TAN ban dau
trong nwdc thai thuy san la 13,2 mg/L. Trong
NTKT, qué trinh hap khtr trung cting lam giam
nhe TAN do m¢t phan amoni (NHs) cé thé bay
hoi hodc chuyén hda dudi nhiét d6 cao. Nong do
TAN giam nhanh sau 6 ngay, sau dé giam cham
dan dén ngay tht 12, dat 3,0 mg/L trong NTKT
(gidm 70%) va 1,4 mg/L trong NT (giam 90%). Két
qua nay cho thdy Rhodopseudomonas sp. c6 kha
nang hdp thu va chuyén hoa amoni cao trong ca
hai diéu kién.

Xu huoéng giam P-POs do Rhodopseudomonas
sp. hdp thu ciing duwgc ghi nhan ¢ mtc d6 vira
phai (Hinh 4c). Nong d6 P-POs trong nudc thai
thuy san la 0,22 mg/L, nhung dugc bd sung thém
1 mL giéng trong moi truong Stock cd P-POs rat
cao (178 mg/L). Ham luwgng P-POs ban dau sau khi
cho gidng vao moi truong nuwdc thai co gia tri 1,98
+ 0,02 mg/L. Qua trinh hdp khtt trung khong lam
giam P-PO.. Ham lwong P-POs giam 16 rét ¢ sau
ngay th 4 dén thtt 7 ctia qua trinh nuoi cay. Sau 7
ngay nudi cdy, P-PO,~ gidm con 0,57 mg/L trong
NTKT (giam 71%) va 0,74 mg/L trong NT (giam
67%). Biéu nay cho thdy Rhodopseudomonas sp. cd
kha nang hdp thu photphat kha hiéu qua trong ca

hai diéu kién.
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Ké qua nghién ctu cho thay
Rhodopseudomonas sp. cd kha nang xtt ly hiéu qua
nude thai ¢6 d6 man cao, minh ching cho tiém
nang tng dung rong rai trong xit ly nuwdc thai
thuy san va cac linh vuc lién quan. Viéc sit dung
chung Rhodopseudomonas sp. phan lap tir Dam Lap
An dac biét hitu ich vi day la chuing ban dia, dé

thich nghi v6i diéu kién ty nhién ctia khu vuc.

4  Kétluan

Nghién ctu nay da minh ching
Rhodopseudomonas sp. ban dia la mot chung vi
khuan quang hop tiém néng cho XLNT NTTS c6
dd man cao, nho kha ndng thich nghi linh hoat va
sinh truwong tot trong nhiéu loai ngudn carbon
khac nhau. Vi khuan nay khong chi phat trién
manh véi natri axetat — ngu6n carbon t6i wu — ma
con duy tri kha ndng sinh truong on dinh khi s
dung cac ngudn carbon khic nhu sucrose va
glucose, cho thdy tinh linh hoat trong chuyén hoa

hop chét hitu co.

Trong diéu kién nudc thai xi phong voi
nong do chat 6 nhiém cao, Rhodopseudomonas sp.
dat hiéu sudt giam COD lén t6i 73,4% trong nudc
thai khtr tring va 56% trong nuwdc thai khong khe
trung. Kha nang loai b6 TAN va P-PO¢ cling an
twong, lan lugt dat 90% va 71% trong nudc thai
khong khtt trung. Kha nang thich nghi tot ngay ca
khi ¢6 su canh tranh véi vi sinh vat ban dia lam
ndi bat tiém nang tng dung rong rai caa
Rhodopseudomonas sp. trong cac hé théng XLNT
thuy san va cong nghiép khac. Két qua nghién
ctu nay khong chi gop phan vao phat trién cac
phuong phap XLNT bén vitng ma con goi y
nhitng ttng dung sinh hoc Rhodopseudomonas sp.,
gitp giam thiéu 6 nhiém moi truong va ting
ceong hiéu qua trong quan ly nguén nudc cua

nganh thuy san.
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