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ABSTRACT

Sodium  tripolyphosphate (STPP) is an additive widely used in seafood
processing. High concentration of phosphate in seafood processing wastewater,
if not treated, will cause eutrophication leading to algal blooms, thereby
polluting water bodies and affecting public health. This study aimed at the
isolation of bacteria in seafood processing wastewater capable of absorption
and chemotaxis towards STPP. Twenty-seven bacterial strains able to absorb
STPP were isolated from water samples taken at the wastewater treatment
system of a seafood processing company in Soc Trang. Eleven strains, PAEI. 1,
PAE1.2, PAEIL.4, PAEL.6, PAEL.7, PANI.1, PANI.12, PANIL.5, POUI.2,
POUL.3, and POU1.4, showed high biomass growth on and higher than 50%
adsorption of STPP (200 ppm) after 24 hours of inoculation. Strains POUI.3,
POUI .4, and PANI.12 showing high absorption and chemotaxis towards STPP
were identified as Acinetobacter sp. POUI.3, Acinetobacter sp. POU1.4, and
Comamonas sp. PANI.12 based on 16S-rRNA gene sequence analysis.

Keywords: Acinetobacter, absorption, chemotaxis, Comamonas, seafood
processing wastewater, sodium tripolyphosphate
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1. GIOI THIEU

Ché bién thiry san (CBTS) 1a mot trong nhiing
nganh cong nghiép dang phat trién cta nude ta. Bén
canh nhiing loi ich kinh té ma nganh cong nghiép
nay mang lai, cac loai héa chat sir dung trong qua
trinh CBTS ciing anh huéng dén méi truong nude
do nudc thai tir qua trinh CBTS ¢6 ndng d6 chat hiru
€O va v co cao.

Dong bang séng Ciru Long 14 ving nudi trong
thuy san 16n cua ca nude, phuc vu cho nhu cAu thuc
pham trong nuéc va xuat khau. Sy phat trién cua
nganh CBTS dan dén cac chit phu gia bao quan thiy
san, trong d6 STPP duogc st dung va thai ra moi
truong ngay cang nhiéu. Nong do phosphate trong
mdi trudng nude cao co thé gdy phu duong hoéa dan
dén tao nd hoa tir d6 gy chét doi voi cac dong vat
thily sinh va anh huong dén sirc khoe cong dong. O
nguoi, st dung ngudn nude bi nhidm phosphate co
thé gay kich tmg da va niém mac. Nong do
phosphate trong huyét thanh cao gay ra cac bénh Iy
nhu suy than mén tinh hodc tim mach c6 thé dan dén
tor vong (Carpenter, 2005; Chellappa et al., 2008;
Ritz et al., 2012).

Xir Iy nuée thai CBTS bang phuong phap sinh
hoc da va dang dugc quan tdm nghién ctru, tng dung
do hiéu qua va tiét kiém chi phi dau tu (Thom va
ctv., 2006). Trong mdi trudng nudce, polyphosphate
duge thiy phan thanh orthophosphate (PO4>) va
duoc vi khuén hép thu (Ahlgren, 2006). Chinh vi
vay, st dung vi khuén trong ty nhién, dac biét 1a vi
khuén ban dia c6 kha ning hap thu phosphate dé xir
1y phosphate trong moi trudng nude la phu hop voi
xu hudng phét trién bén viing ma thé giéi dang
hudng toi.

O Pdng bang séng Ctru Long, Vinh va ctv.
(2011) da chirng minh 2 dong vi khuin Arthrobacter
sp. LV1 va Bacillus sp. LV8b dugc phén lap tir nude
thai trang trai bo slra c6 kha nang tich lity phosphate
hiéu qua. Khi tmg dung 2 dong vi khuan nay vao xu
1y nuée thai nhan tao c6 ham lugng PO, tir 9 dén
11 mg/L, dong Arthrobacter sp. LV1 va Bacillus sp.
LV8b co kha ning lam giam luong PO.* lan lugt
con 1,11 mg/L va 3,42 mg/L sau 3 ngdy xur Iy. Tuy
nhién, chwa c6 nghién ctru nao vé phan lap vi khuan
tir nudc thai CBTS & khu vuc PBSCL dé xir Iy
phosphate luu ton cao trong nudc thai da dugc cong
bd. Vi vay, nghién ctu nay duogc thuc hién nham
phan 1ap cac dong vi khuin ban dia trong nudc thai
CBTS co kha nang hép thu va hoa huéng dong theo
STPP, lam tién dé cho cac nghién ciru g dung tiép
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theo vé st dung cac dong vi khuan nay dé xu ly
STPP trong nudc thai tir cdc nha may CBTS.

2. PHUONG PHAP NGHIEN CUU

2.1. Phén 1p vi khuin trong nudc thai ché
bién thiy san c6 kha nang hap thu STPP

Cac mau nudc thai CBTS dugc thu tai hé théng
Xt Iy nude thai cua Cong ty ché bién thuy san Ut Xi,
tinh So6c¢ Trang. Cac mau nudc thai dugc thu bao
gbém nude dau vao, nude be hiéu khi, nude be yém
khi va nudc dau ra. Tai mdi vi tri thu mAu, tién hanh
thu nhiéu vi tri va tron lai thanh mot mﬁu dai dién.
Mau sau khi thu dugc bao quan & 4°C khi chuyén vé
phong thi nghiém. Vi khuan hép thu STPP trong
nuée thai duge phan lap nhu sau: Cho 5 mL mau
nudc thai vao binh tam gidc 100 mL chira 45 mL
mdi truong khoang ti thiéu (MM) da khir tring
gdém 0,3 g (NH4),SO04, 98,5 mg MgS04.7H,0, 5,75
mg CaCl.2H,0, 3,2 mg Na,EDTA, 2,75 mg
FeSO4.7H20, 1,7 mg MHSO4.H20, 1,16 mg H3BO3,
1,15 mg ZnS0O4.7H,0, 0,24 mg CuSOs, 0,24 mg
CoCl,.6H»0, 0,1 mg MoO3, 1000 mL nuéc cét, pH
=7+ 0,2. Méi truong MM duoc bd sung 0,1 g/L
STPP (Viét Nam) va 3,68 g/L sodium acetate (Trung
Qudc) da khir tring. Mau dugc lic 200 vong/phit
trén may lac tron ¢ nhiét d6 phong thi nghiém (30°C
-32°C). Sau mdt tuan nudi cay, dung dich huyén phu
vi khuan (5 mL) duoc chuyén sang binh tam giac
100 mL c6 chtra 45 mL méi truong MM méi ¢6 bd
sung STPP va sodium acetate. Mau dugc nudi trong
diéu kién tuong ty nhu trén. Quy trinh chuyén mau
va nudi cay duoc lap lai 3 1an lién tiép. Cac mau da
duogc 1am giau mat s vi khudn sau 3 1an chuyén mau
va nudi cdy duoc dé yén 30 phut, pha loing dung
dich huyén phu vi khuan dén 10-°. Sau d6, 100 pL
dich huyén phu vi khuan cta timg do pha lodng duoc
hat va trai 1én moi truong MM déc (1,5% agar) co
b6 sung STPP va sodium acetate v6i ndng d6 nhu
trén. Vi khuan dugc 0 & 32°C. Sau 7 ngay, chon
nhiing khuén lac roi rac, khac nhau vé hinh thai dé
phan 1ap bang phuong phép ciy ria trén moi truong
MM dic c6 bd sung STPP va sodium acetate. Cac
khuan lac tiép tuc duoc céy ria dé phén lap thuan
trén mdi truong Tryptone soya agar (TSA, An D9,
10 g/L tryptone soya broth, 15 g/L agar). Sau d6, cac
dong vi khuén duoc ghi nhan dic diém hinh thai
khudn lac va té bao sau 3 ngay nudi cdy trén moi
treong TSA (Oanh & Triéu, 2017).

2.2. Khio sat sy ting truéng va hip thu

STPP ciia vi khuin

Chung mét lghuén lac ciia mdi dong vi khuan sau
72 gid nubi cay trén moi truong TSA vao moi
truomg Tryptone soya broth (TSB, An D¢, 30 g/L).
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Vi khudn dwoc nuéi cdy trén may lic véi tbe do 200
vong/phut trong 24 gid. Mat d¢ quang (ODgoonm) cuia
céc dung dich huyén phu vi khuan duoc kiém tra va
diéu chinh vé cung gi4 tri ODgoonm= 0,7. Sau d6, 40
pL dung dich huyén phu cua ting dong vi khuén
dugc chung vao éng nghiém c6 chira 4 mL moi
truong MM duogc bd sung sodium acetate va STPP
& cac ndng do 50, 100 va 200 ppm. Hai nghiém thirc
do6i chimg dugce thuc hién twong tu gdm (i) c6 chung
vi khuan nhung khong bd sung STPP va (ii) khong
chung vi khuan nhung c6 bo sung STPP. Vi khuén
dugc nudi cdy trén may lic voi téec do 200
vong/phut. Thi nghiém duoc 1ap lai 3 lan. Sau 24 gid
nudi cay, mat d6 quang (ODeoonm) cua cdc dung dich
huyén phu vi khuén duge kiém tra va ham luong
STPP con lai trong mau duoc xac dinh.

STPP duogc dinh luong bang phuong phap so
mau khi tao phttrc véi Molybdate blue & budc song
820 nm (Chaudhry & Nautiyal, 2011 c6 hiéu chinh).
Phuong trinh duong chuén c6 dang y=99,22x - 5,05
(R=0,9995), trong d6, y 1a 46 hap thu quang & budc
song 820 nm, x 1a ham lugng STPP.

Ham lugng STPP con lai trong moéi trudng nudi
ciy vi khuan dugc xac dinh nhu sau: Cho 500 pL
dung dich huyén phui cua timg dong vi khuén sau khi
nudi cdy trong moi trudng co b6 sung sodium
acetate va STPP vao ng eppendorf va ly tim 13.000
vong/phut trong 10 phiit dé loai bo té bao vi khuén.
Mot tram pL dung dich sau ly tim duoc chuyén vao
dng eppendorf méi va bd sung 100 pL dung dich
HCI 2N. Hon hop dugc i & 95°C trong 30 phit. Hon
hop dugc bd sung 500 uL Molybdate blue va 1 mL
nuéce cat. Mau tiép tuc dugc u & 95°C trong 30 phut.
Sau d6, d6 hap thu quang ctia dung dich dugc do &
budc song 820 nm bang may do quang phd UV-Vis
(Multiskan GO, Phén Lan).

2.3. Khao sat kha ning héa hwéng dong theo

STPP ciia vi khuén

Céac dong vi khuan c6 kha niang hap thu STPP
hi€u qua tu két qua cia Muc 2.2 dugc tuyén chon
cho thi nghiém nay. Kha nang h6éa huéng dong cta
vi khudn dugc khao sat theo phwong phap cua
Parales and Harwood (2002). Bt gidy loc Whatman
hinh tron c6 duémg kinh 2 cm da khu trung vao dia
Petri c6 chita mdi truong khoang tdi thiéu ban dic
(0,3% agar) co bd sung sodium acetate. STPP dugc
rac xung quanh bia gidy loc va sau d6 bo gidy loc ra
khoi dia Petri. Dung du nhon ciia tam tre da khir
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tring ching vi khuan dwgc nudi trén moi truong
TSA vao tdm vong STPP vira ric, mau dugc 0 &
32°C. Theo ddi sy tao thanh sinh khdi vi khudn trong
7 ngay. Vi khuén c6 kha niang hoa hudng dong theo
STPP s& tao sinh khdi theo huéng c6 bd sung STPP.
Mbi nghiém thirc dugc 1ap lai 3 lan.

2.4. Pinh danh khoa hoc cic dong vi khuin

tiém ning

Cac dong vi khuén vira ¢6 kha niang hép thu
STPP hiéu qua vira c6 kha nang hdéa hudng dong
theo STPP dugc tuyén chon dé giai trinh ty gen 16S-
rRNA. DNA cua vi khuan duoc ly trich dwa theo quy
trinh trich DNA ctia Sambrook et al. (1989). Trinh
tw gen 16S-rRNA cua cac dong vi khuén tiém nang
dugc khuéch dai bang ky thuat PCR vé6i cap moi
27F  (5’-AGAGGTTTGATCCTGGCTC-3") va
1492R (5’-TACGGTTACCTTGTTAACGACT-3")
(Wilmotte et al., 1993). Chu trinh nhiét cua phan
tmg PCR gdm 95°C (6 phut), 40 chu ky nhéan sb
lugng DNA v6i nhiét 6 va thoi gian twong ung la
5°C (30 giay), 55°C (30 giay), 72°C (30 gidy) va
72°C (5 phiit). San phdm PCR dugc kiém tra bang
ky thuat dién di trén gel agarose 1,5% va dugc gidi
trinh tw bang phuong phap Sanger (Sanger et al.,
1977). Mirc do twong dong vé trinh tu gen 16S-
rRNA cia cac dong vi khudn nghién ctru duoc so
sanh voi cac dong vi khuan da cong bd trén ngan
hang dit liéu NCBI bang cong cu BlastN.

3. KET QUA VA THAO LUAN

3.1. Phan lap vi khuin c6é khi niing hip thu
STPP

Tir cac mau nudc thai ché bién thuy san dugc thu
tai Cong ty ché bién thuy san Ut Xi, tinh Soc Tring,
27 dong vi khuan c¢6 kha nang hip thu STPP di dugc
phan 1ap. V& hinh théi, cac dong vi khuan ¢6 khudn
lac tron hodc khong déu; mau tring, vang hogc
hdng; bia nguyén, chia thily hoic ring cua; d6 ndi
1ai, phing hodc md; bé mat tron; kich thuéc khuin
lac trong khoang 1 - 11 mm. Vé dic diém té bao, da
s6 té bao vi khuan c6 hinh ciu, mot sb ¢6 hinh que,
kich thudc trong khoang 0,5 - 1 um. Trong 27 dong
vi khuén phén lap, 19 dong 1a vi khuan Gram am va
8 dong 14 vi khuan Gram duong. Dic diém hinh thai
ctia cac dong vi khuan phan lap dugc trinh bay trong
Béng 1. Hinh thai khuan lac va té bao clia mot s6
dong vi khuén dai dién duoc minh hoa ¢ Hinh 1.
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Bang 1. Pic diém hinh thai khuén lac va té bao ciia 27 dong vi khuin cé kha niing hip thu STPP da

phan lap
Pic diém khuin lac Dic diém té bao
TT  Dong Hinh dang Mau sic  Bia Pj nbi Kich thwéc Hinh Kich thudc Gram
(mm) dang (pm)

1 PIN1.1  tron tring duc  nguyén lai 1,5 cau 0,5 +
2 PIN1.2  tron trang duc  nguyén lai 3 cau 0,5 -
3 PINL.5S  tron tring ngd  nguyén lai 3,5 que 1x0,5 +
4  PINL6 tron vang nguyén  lai 2,5 cau 0,5 +
5 PINL1.7 tron tring nguyén lai 4 cau I -
6 PAEl.l tron hdng nguyén phing I que 1x0,5 -
7 PAE1.2 tron héng nguyén phing 1 céu 1+

8 PAEl.4 khongdéu tringnga chiathuy lai 5x2  que 1x0,5 -
9 PAElS5 tron trang duc  nguyén mo 3 cau 0,5 -
10 PAEL.6 tron tring ngd rangcua  lai 6 cau 1+
11 PAEL.7 tron traing duc  nguyén lai 4 que 1x0,5 -
12 PANIL.1 tron tring ngd nguyén  lai 3 cau 1,5 +
13 PANI.12 tron trang nguyén lai 1 que I,5x1 -
14 PAN1.2 tron tring ngd nguyén  lai 2 cau 05 -
15 PAN1.3 tron tring ngd nguyén  lai 3 cau 1 -
16 PAN1.4 khongdéu tringnga chiathuy lai 6x4  cau 05 -
17 PAN1.5 khongdéu tringnga chiathuy lai 6x4  que 1x0,5 -
18 PANL.6 tron tring ngd rangcua  lai 2 cau I -
19 PAN1.7 tron héng nguyén mo 1,5 cau 0,5 -
20 PANI1.8 tron trang nguyén  lai 5  que 1x0,5 -
21  PANL19 tron tring ngd  nguyén mo 5 cau I -
22 POUL.1 tron tring ngd rangcua  lai 11 cau 1+
23  POUL.2 tron tring ngd  nguyén lai 1,5 ciu 0,5 -
24  POUL1.3 tron tring ngd  nguyén lai 5 cau 1 -
25 POUL4 tron tring ngd nguyén  lai 4  cau 1 -
26 POULS5 tron traing duc  nguyén lai 6 que 1x0,5 -
27 POUL6 tron tring nguyén lai 1 cau 1+

Gﬁi chii: PIN, PAE, PAN va POU: vi khuén duwoc phan ldp tir nuée déu vao, nuée bé hiéu khi, nuée bé yém khi va nuoc
dau ra, theo thir tu.

FERTRLAN e : C

Hinh 1. Hinh thai khuén lac va té bao (quan sat dwéi kinh hién vi Olympus, d§ phong dai 1000X) cia
3 dong khuan dai dién khi dwgc nuéi cay 3 ngay trén mdi truong TSA

Ghi chu: A: dong PANI1.12; B: dong POU1.3; C: dong POUI.4
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3.2. Kha nang tang truéng va hip thu STPP
cua vi khuan

Két qua khao sat cho thay c6 su khac biét vé kha
nang tang truéng va hap thu STPP glua cac dong vi
khuan khi dugc nudi cay trong moi truong khoang
tbi thiéu co bo sung 3,68 g/L sodium acetate va
STPP véi cac ndng do 50 ppm, 100 ppm va 200 ppm
& thoi diém 24 gio nuoi cay.

Khi duoc nudi cdy trong mdi trudng ¢ bd sung
50 ppm STPP, 4/27 dong vi khuén ting truéng tao
sinh khéi cao nhét 1an luot 1a PAEL.5, PAN1.12,
POU1.2 va PIN1.5 théng qua gia tri ODgoonm ttr 0,38
dén 0,49, khac biét co y nghia théng ké so véi
nghiém thtrc dbi chimg c6 ching vi khun nhung
khong bd sung STPP (P<0,05). Két qua khao sat kha
nang hip thu STPP cho thy 13/27 dong vi khudn c6
kha nang hip thu STPP cao ¢ ndng do 50 ppm gém
PAEl.l, PAEl.4, PAEL.5, PAEL.6, PANI.I,
PAN1.12, PAN1.6, PANI.7, PANI.8, PINL.7,
POU1.3, POU1.4 va POU1.6 véi hiéu suat hap thu
tir 77,93% dén 93,28% & thoi diém 24 gio nudi cay,
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khac biét c6 ¥ nghia théng ké so v6i nghiém thic
dbi ching khong ching vi khuén va so v6i cac dong
vi khudn con lai (P<0,05). Trong d6, 3 dong vi
khuin PAN1.12, PAN1.8 va PAE1.4 c6 hiéu suét
hap thu STPP trén 90% & ndng d6 50 ppm tai thoi
diém 24 gio nudi cdy. Trong s6 3 dong vi khuan thé
hién kha ning hip phu STPP cao, dong PAN1.12
vira ¢6 kha nang tang truong cao (ODeoonm = 0,44)
va vira c6 hiéu suat hap thu STPP cao, dat 93,28%.

Két qua dinh lugng phosphate cho thay cac dong
vi khuén hép thu STPP cao bao gém 2 dong tao sinh
khéi cao PAE1.5 va PANI.12 (ODgoonm lan luot 12
0,49 va 0,44) va cac dong tao sinh khdi trung binh
(ODgoonm trong khoang tir 0,15 dén 0,39). Cac dong
vi khuén c6 kha ning hap thu STPP kém 14 nhiing
dong c6 sinh khéi thap (ODeoonm trong khoang tir
0,07 dén 0,11). Tuy nhién, dong POUL.5 c6 sinh
khéi vi khuan dat muc trung binh nhung kha nang
hap thu STPP tuong ddi thap (36,31%), nguoc lai,
dong PIN1.7 c6 sinh kh01 vi khuan thap nhét nhung
kha ning hap thu STPP rat cao (82,73%) (Hinh 2).

220 - 7 0.8
’é‘ B Ham lugng phosphate con lai (ppm) ® Mat d6 quang (OD600nm)
&200 F 107
= 180 ~
= 106 £
= 160 : S
S 140 | 3 g
; ) AB 1 05 S
= 120 r AD Afc 0.4 &0
A-F A-F A-F A-F A-E N .
? 100 | % BGBOEG @ ‘;'F ) B.G Be s
< L ) cH . ] {032
5 80 C-H » C-H =3
50 ® E-1 D.'H [ ] E-I =
E o0 g ¥ . . s
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Hinh 2.

Dong vi khuin

Kha ning ting truong va hap thu STPP (50 ppm) cia 27 dong vi khuén phén 1ap & thoi diém

24 gid' nudi cay

Ghi chit: Cdc ky tw chik cdi giong nhau thi khac biét khéng c6 y nghia thong ké 6 mire 5% (P<0,05).

Khi duoc nudi ciy trong méi trudong khoang toi
thiéu c6 bd sung 100 ppm STPP, dong vi khuén
PANI1.1 tao sinh khdi cao nhat, véi gia tri mat do
quang dat 0,55, khac biét c6 y nghia thong ké so voi
nghiém thic d6i ching co ching vi khuan nhung
khong bé sung STPP (P<0,05) va véi da sb cac dong
vi khuan con lai. Két qua khao sat kha nang hap thu
STPP cho thiy 15/27 dong vi khuan hap thu STPP
cao, dat hiéu sut trén 60%, khac biét c6 y nghia
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thong ké so v&i nghiém thire d6i chimg khong chung
vi khuan va so véi cac dong vi khuéan con lai. Dong
POU1.4 va dong PAN1.4 co cung gia tri mat do
quang (ODgoonm = 0,43), tuy nhién kha ning hap thu
STPP cua dong POU1.4 cao hon (79,08%) so voi
dong PAN1.4 (54,76%) & thoi diém 24 gio nudi ciy.

Ké‘g qua khao sat & nér}g do STPP 100 ppm ciing
cho thay cac dong vi khuan hap thu STPP cao gom
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cac dong tao sinh khéi cao (ODgoonm trong khoang
0,21 - 0,55). Cac dong vi khuan c6 kha niang héap thu
STPP thip 1a cac dong c6 sinh khéi thap, ngoai trir
dong PIN1.7, mic du sinh khéi thip nhit nhung kha
nang hip thu STPP dat 79,41% & ndng d6 100 ppm
(Hinh 3).

Khi duoc nudi cdy trong méi truong khoang toi
thiéu c6 bd sung 200 ppm STPP, dong vi khudn ting
truong tao sinh khdi cao nhét 1a PAE1.7 véi gid tri
mat do quang dat 0,59, khac biét c6 y nghia thong
ké so voi nghiém thirc dbi chig co chung vi khuan
nhung khong bo sung STPP va véi da sb cac dong
vi khudn con lai. Két qua khao sat kha ning hép thu
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STPP cua 27 dong vi khuan thir nghiém cho thiy
11/27 dong vi khuédn c6 kha ning hép thu STPP trén
50% & ndng d6 200 ppm, khac biét co ¥ nghia thong
ké (P<0,05) khi so véi nghiém thirc d6i ching khong
chung vi khuén va so véi da sb cac dong vi khuén
con lai (Hinh 4).

Nhu vy, & thoi diém 24 gio nudi cdy trong moi
truong khoang tdi thiéu cé bo sung sodium acetate
va STPP véi cac nong d6 50 ppm, 100 ppm va 200
ppm, 11 dong PAE1.4, PAEL.5, PANI1.12, PAN1.2,
PAN1.4, PAN1.5, PIN1.1, PIN1.2, PIN1.5, POU1.2
va POU1.3 van tao sinh khdi cao & 3 ndng d6 khao
sat.
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Dong vi khuin

Hinh 3. Kha niing ting truwéng va hip thu STPP (100 ppm) cia 27 dong vi khuén phén 1ap & thoi diém
24 gio nuoi cay

Ghi chit: Cdc ky tw chik cdi giong nhau thi khdc biét khéng c6 y nghia thong ké 6 mire 5% (P<0,05).

Trong s6 27 dong vi khudn phéan lap, 11 dong
gdm PAEL.1, PAE1.2, PAE1 4, PAEL.6, PAEL.7,
PANI.1, PANI1.12, PANI1.5, POU1.2, POU1.3 va
POU1.4 ¢ kha ning hip thu STPP cao & ca 3 ndng
d6 khao sat nén cac dong vi khuan nay duogc tuyén
chon cho cac thi nghiém tiép theo. Usharani et al.
(2011) phén 1ap vi khuan tich lity polyphosphate
trong cac mau nudc bi 6 nhidm va mau dat rimg cho
thidy dong Bacillus sp. RS-1, Pseudomonas sp.
YLW-7 va Enterobacter sp. KLW-2 c6 hiéu suat
hép thu phosphate cao. Hiéu suit hap thu phosphate
khac nhau tiy vao mdi trudng nudi cay va sir dung
cac dong vi khuén riéng 1¢ hoic két hop. Kha ning
hap thu phosphate trong méi truong khoang tdi thiéu
cua dong Pseudomonas sp. YLW-7 dat 68% sau 72
gio. Khi nuéi cdy két hop 3 dong Bacillus sp. RS-1,
Pseudomonas sp. YLW-7 va Enterobacter sp.
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KLW-2 thi hiéu suit hép thu dat 92,5% sau 72 gio.
Trong moi trudng c6 bd sung 100 mg/L phosphate
va lactose thi hiéu suat hip thu phosphate cao nhit,
dat 63,4% khi stir dung ca 3 dong va dat 52,3% khi
su dung dong Pseudomonas sp. YLW-7 sau 72 gid.
Theo Benammar et al. (2015), khi dugc nudi ciy voi
ham Iugng phosphate 1a 5, 10, 30 va 50 ppm, hiéu
suét hap thu phosphate ctia vi sinh vat trong buin hoat
tinh déu 16n hon 70%, tuy nhién, khi noéng do
phosphate tang thi hi¢u sudt hap thu giam. Trong
nghién clru nay, da s0 cac dong vi khuén c6 kha nang
hap thu STPP cao & ndong d6 50 ppm, khi tang nong
d6 STPP dén 100 ppm va 200 ppm, hi¢u suat hap
thu STPP cua cac dong vi khuan déu giam, két qua
nay ciing phu hop véi nghién ctru cia Benammar et
al. (2015).
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Hinh 4. Kha ning ting truéng va hap thu STPP (200 ppm) ciia vi khuin ¢ thoi diém 24 gio nudi ciy

Ghi chii: Cdc ky tw chir cdi giong nhau thi khéc biét khong c6 ¥ nghia thong ké ¢ mikc 5% (P<0,05).

3.3. Kha ning héa hwéng dong theo STPP
ciia 11 dong vi khuan tuyén chon

Muoi mot dong vi khuan c6 kha ning hép thu
STPP trén 50% trong mdi trudng khoang t6i thiéu
¢6 bd sung 200 ppm STPP va 3,68 g/L sodium
acetate dugc khao sat kha nang héa huéng dong theo
STPP. Két qua khao sat cho thdy 3 dong vi khuan
POUI.3, POU1.4 va PANI.12 thé hién kha ning
hoa huéng dong theo STPP. Ca 3 dong vi khuin déu

tao sinh khéi trén moéi trudng khoang tbi thiéu c6 bd
sung sodium acetate vdi sy hién dién cua STPP. Khi
STPP duoc bd sung & nira vong tron, ca 3 dong vi
khuan nay déu phat trién sinh khdi theo hudng co
STPP va it di chuyén vé phia con lai (Hinh 5B). Khi
STPP dugc bd sung & ca vong tron, 3 dong vi khuan
nay phat trién sinh khdi theo huéng tir tim vong tron
vé phia c6 STPP (Hinh 5C). Nguoc lai, trong moi
truong khong bd sung STPP, vi khuan chi tao it sinh
khéi ngay vi tri chung ban dau (Hinh 5A).

Hinh 5. Dic tinh héa hwéong dong cia 3 dong vi khuén tuyen chon POU1 3 (1), POU14 (2) va
PAN1.12 (3) theo STPP ¢ thoi diém 72 gio nudi cly

Ghi chit: A: Khong b sung STPP, B: STPP duwoc bé sung nira vong tron, C: STPP dwoc b sung cd vong tron
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Hoa huéng dong theo hop chat hoa hoc 1a dic
diém thuan loi va 1a kha ning quan trong cta vi
khuén gitp chiing tim ngudn dinh dudng, tranh cac
diéu kién bat loi ciia mdi truong hodc tuong tac véi
mdi truong xung quanh. Vi khuan ¢ kha nang phan
hay va héa huéng dong theo mot hop chit nao do
cho phép chung tim dén va phéan hity hop chét do
trong mdi trudng xung quanh ngay ca khi nong do
ctia hop chét rat thap Ngoai ra, vi khuén ciing ¢
kha ning di chuyén dé tranh nhimng chét doc hai,
gitip ching tim diéu kién phii hop dé ton tai va phat
trién (Pandey & Jain, 2002). Nhiéu nghién ciru trudc
day cho thay vi khuan c6 kha ning phan hay mot
hop chét nao d6 ciing c6 kha ning hoa huong dong
theo hop chit d6. Theo nghién ctru cia Nhin va ctv.
(2021), dong vi khuin GS38 duoc phan lap tir mau
d4t nhidm dau nhét & ndi 6 thanh phdé Can Tho ¢
kha nang phan huy dau nhét va di chuyén theo dau
nhét. Bén canh d6, dong vi khuin Pseudomonas
putida G7 c6 kha nang phan hily phenanthrene ciing
dugc chiing minh cé déc tinh héa huéng dong theo
hydrocarbon da vong thom nay (Grimm &
Harwood, 1997). Trong nghién ctru nay, 3 dong vi
khuan PAN1.12, POUL.3 va POU1.4 vira c6 kha
ning hap thu STPP cao vira héa hudéng dong theo
STPP nén dugc xem 1a nhitng dong vi khuén tiém
nang dugc tuyén chon dé xac dinh tén khoa hoc.

3.4. Dinh danh ba dong vi khuin tiém niing

Két qua phan tich cho thay hai dong vi khuan
POU1.3 va POU1.4 du co trinh ty gen 16S-rRNA
tuong dong 99,85% vdi loai Acinetobacter junii nén
cd 2 dong nay dugc dinh danh lan luot la
Acinetobacter sp. POUL.3 va Acinetobacter sp.
POU1.4. Tuong tu, dong PAN1.12 ¢6 trinh tu gen
16S-rIRNA  twong dong  99,89% véi  loai
Comamonas thiooxydans nén dugc dinh danh la
Comamonas sp. PAN1.12.

Theo Van Veen et al. (1994), Acenitobacter
johnsonii ¢6 kha niang hép thu luong 16n
polyphosphate qua mang té bao. Hon nira,
Acinetobacter cling da dugc xac dinh la nhom vi
khuén chiém wu thé trong cic vi khuan tich liy
phosphorus (Fuhs & Chen, 1975; Buchan, 1983).
Theo nghién ctru cua Di€p va Luc (2014), dong vi
khuan HP3.2 duoc phan l1ap tir nude ri rac c6 kha
nang tich lily polyphosphate cao va c6 do twongddng
cua gen 16S-rRNA 99% v6i loai Acinetobacter soli.
Ngoai ra, cac dong vi khuéan thudc chi Acinetobacter
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cling dugc ching minh c6 kha nang phan hay céac
hop chat gdy 6 nhiém khéc, ching han, dong vi
khudn Acinetobacter johnsonii FZ-5 c6 kha nang
phan huy 4-hydroxybenzoic acid (2 g/L) trong 72
gid v6i hiéu suit phan huay dat 71,04% (Lu et al.,
2021), Acinetobacter johnsonii ¢c6 kha nang phan
hiy hoan toan naphthalene (2 g/L) va phenanthrene
(600 mg/L) (Jiang et al., 2020).

Céc dong vi khuan thugc chi Comamonas ciing
dugc xac dinh c6 kha nang hap thu cac hop chat gay
6 nhiém moi truong. Trong cac dong vi khuan dugc
phan 1ap tir nguon nudce thai cong nghiép nhiém kim
loai ning, Comamonas sp. da dugc phan 1ap va xac
dinh c6 kha nang hap thu 1592% cadmium va
30,05% thuy ngan trong 24 gi¢ (Qurbani &
Hamzah, 2021). Dong vi khuan Comamonas
odontotermitis P2 dwoc phan lap tir dat ruéng nhidm
glyphosate c6 kha nang hap thu glyphosate (1,5 g/L)
trong 104 git (Firdous et al., 2020). Tuy nhién, chua
¢6 nghién ctru vé vi khuan hip thu phosphate thudc
chi Comamonas di dugc cong bd. Nhu vy, két qua
nghién ctru nay b6 sung thong tin vé vi khuan c6 kha
nang hap thu phosphate thugc chi Comamonas.

4. KET LUAN

Tir cac mau nude duge thu tai Cong ty ché bién
thiry san Ut Xi, tinh Séc Trang, 27 dong vi khuén co
kha ning hip thu STPP da dwoc phan lap, trong do,
ba dong vi khuan POU1.3, POU1.4 va PAN1.12 ¢
kha ning hip thu STPP hiéu qua nhét, dong thoi co
kha ning hoa huéng dong theo STPP. Két qua phan
tich va so sanh trinh tu gen 16S-rRNA cua 3 dong
vi khuan cho thiy dong POU1.3, POU1.4 va dong
PAN1.12 duoc dinh danh 1an lwot 13 Acinetobacter
sp. POUL.3, Acinetobacter sp. POULl4 va
Comamonas sp. PAN1.12. Cac dong vi khuéan co
kha nang hip thu hiéu qua va héa huéng dong theo
STPP sé& lam co sé cho cac nghién ctru tmg dung tiép
theo nham xir 1y phosphate trong nuéc thai CBTS
noi riéng ciing nhu cac ngudn nude thai khac.

LOI CAM TA

Nghién ciru nay duge thuc hién tir ngudn kinh
phi cia dé tai Khoa hoc va Cong nghé tinh Séc
Trang: Phan lap, tuyén chon vi khuan phan huy chat
phu gia sodium tripolyphosphate (STPP) va nghién
ctru tao ché pham vi sinh xur ly STPP trong nudc thai
tir cong ty ché bién thuy san ¢ tinh Séc Tring, mi
s dé tai DP2022-08.
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