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KHAO SAT MAT PO VA SU DA DANG CUA VI KHUAN
NITRATE HOA TRONG AO NUOI TOM

Pham Thi Tuyét Ngan', Trdan Nhdn Diing’ va Dirong Minh Vién®
ABSTRACT

Little information is available on the nitrifying bacteria community in intensive shrimp
culture systems. Study on the dynamics of this group of bacteria in the shrimp ponds
would help manage the pond more efficiently. A study on density, diversity and
predominant species of nitrifying bacteria in a shrimp pond was conducted at a shrimp
farming area in Soc Trang. Sediment samples were collected in two ponds at the
beginning, middle and the end of culture period. Density of bacteria was determined by
the classical method (Most Probable Number) and a molecular technique (Real Time-
PCR). Diversity of nitrifying bacteria was measured by the DGGE (Denaturing Gradient
Gel Electrophoresis) technique. The results showed that density of nitrification bacteria
(MPN method) varied from 10°-10° MPN/g sediment and not significantly different
during sampling duration. Densities of Nitrosomonas varied from 10°-0.7x10° MPN/g
and of Nitrobacter varied from 1.2x10°-9.1x10’MPN/g by RT-PCR analysis.
Community diversity was unchanged and Nitrosomonas europaea was the predominant
species in pond sediments during the shrimp growing period.

Keywords: Nitrosomonas, Nitrobacter, MPN, Real-Time PCR, DGGE
Title: Study on density and biodiversity of Nitrifying bacteria on shrimp culture pond

TOM TAT

Két qua nghién ciru va thong tin vé vi khuan chuyén héa dam trong ao nudi tém sii tham
canh hién nay chwa nhiéu. Viéc nghién ciru dong thdi ciia nhém vi khudn nay trong ao
nudi tom sii tham canh c6 thé giup cho qua trinh quadn Iy ao nuoi hiéu qua hon. Chinh vi
thé nghién cuu vé mdt do vi khuan, tinh da dang va loai chiém wu thé cia nhém vi khuan
chuyén hoa dam trong ao nudi tom su tham canh da dwoc thuc hién ¢ vung nudi tom su
tham canh ¢ Soc Trang. Mau biin day ao dwoc thu ¢ 2 ao tom tham canh vdo thoi diém
ddu, giita va cudi chu ky nuéi. Mt sé vi khuan dwoc xdc dinh bang phwong phap kha hitu
(Most Probable Number) va sinh hoc phan tir (Real-time PCR). Su da dang quan thé vi
khudn chuyen héa dam duoc xdc dinh bang ky thuat DGGE (Dién di bién tinh). Két qua
phan tich cho thdy mdt sé vi khudn chuyén héa dam (MPN) dao dong trong khodng 1 0’-
10 MPN/g bin, khong c6 sw khdc biét lén qua cdc dot thu mau. Vi khudn Nitrosomonas
bién dong tir 10°-0,7x10° MPN/g. Mt dj vi khudn Nitrobacter phan tich bang ky thudt
RT-PCR trong khodng 1,2x10°-9,1x10" MPN /g bin. Quan thé vi khudn khong cé s
bién déng nhiéu trong suot vu nudi di dwoc kiém chig bang kjf thudt DGGE. Vi khudn
chiém wu thé trong suét vu nuéi la Nitrosomonas europaea.

Tir khoa: Nitrosomonas, Nitrobacter, MPN, PCR, ReaTime-PCR, DGGE

1 GIOI THIEU

Trong cac doi tugng nudi trong thuy san, tdom st 1a mét trong cac doi tugng nudi
chinh va pho bién & Viét Nam. Nganh nudi tom st dang phat trién manh meé véi

! Khoa Thuy san, Truong Dai hoc Can Tho .
2Vién NC & PT cong nghé sinh hoc, Trg(‘mg Pai hoc Can Tho
? Khoa Néng nghiép, Truong Pai hoc Can Tho
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muc dich gia tang kim ngach xuét khau, thuc déy su phat trién kinh té x3 hoi, cai
thién doi song ngudi dan. Muc tiéu ma nganh thuy san dang hudéng toi 1a nudi tom
an toan, hiéu qua, bén viing, than thién véi moi trudng. Tuy nhién, xu hudng gia
tang mat do dé tang nang suét, dan dén viéc tich tu cac chdt mun ba hitu co tir thirc
an du thira, thudc, hoa chat, khang sinh lam anh huong nghiém trong dén moi
truong nudi. Qua trinh khoang héa Nito cta chit hiru co du thira d& din dén tich
liy NH;" néu khong ¢6 c6 qué trinh nitrate hoa tiép theo dé chuyén hoa NH,"

thanh NO;y nham giam thiéu sy hinh thanh khi doc NH; trong méi trudng ao nudi.
bé giai quyét van d& nay mot trong nhiing bién phap higu qua va dang dugc
khuyén kich 1a sir dung ché pham sinh hoc c6 chira cac chung vi khuan thic day
qué trinh nitrate héa nhu Bacillus, Nitrosomonas, Nitrobacter (Gromen et al.,

2001; Stephen et al., 1996). Ngoai ra, cac nghién ctru danh gia xem cac ching vi
sinh vat khi dua vao méi truong nudi co ton tai va phat trién hay khong va nghlen
ctru khao sat su bién dong thanh phan cua vi khuin nitrate hoa trong ao nudi tom
su thdm canh chua dugc ghi nhan.

Vi khuan oxy hoa ammonium Nitrosomonas thanh nitrate (ammonium oxidation
bacteria — AOB) duoc biét 1a nhom vi khuan kho phan 14p va nudi do chung khong
¢6 kha ning séng trén moi trudng thach va khong thé hinh thanh khuan lac trong
diéu kién thoi gian cho phep (Tran Cam Van, 2005; Herbert, 1999; Hesselsoe,
1998). Vi vay, dé xac dinh mat do vi khuin khong the ap dung phuong phap dém
khuén lac trén dia. Mot phuong phép duoc sir dung phd bién dé dém s6 lwong cua
vi khuan AOB 1a ky thuat MPN (Most Probable Number) (Morrill va Dawson,
1967; Belser va Schmidt, 1981; Macfarlane va Herbert, 1984). Tuy nhién, hiéu qua
cua k¥ thuat twong ddi thdp va mirc d6 chinh xac vé mat théng ké ciing khong cao
(Herbert, 1999)... No6i bat hon 1a nhimng k¥ thuat méi vé sinh hoc phan tir nhu PCR
dinh lugng (Phillps et al., 2000; Hermansson et al., 2001. Vi vay dé xéc dinh chinh
xac mat do vi khuin tham gia chuyén hoa dam can 4p dung phwong phap chinh xéac
hon nhu PCR dinh luong, hodc DGGE.

2 VAT LIEU VA PHUONG PHAP

2.1 Phuong phap thu miu

Mau nuée va bun ddy ao duoc thu vao dau vu, gif;a vu, cudi vu tai 2 ao nudi t6r~n
su tham canh ¢ Soc Trang. Ao nudi duoc bon ché pham vi sinh Eco Marine moi
tuan mot lan theo hudng dan ctia nha sér} xuat. Dién tich ao nu6i 0,5 }la/ao. Thirc
an cho tom cua Cty. CP. Mat d6 tom giéng tha nudi 30con/m>. Tai mdi vi tri thu
khoang 100g bun (Chinabut et al., 2003). Mau sau khi thu dugc trir lanh tai cho
bang nudc da sau d6 chuyén vé phong thi nghiém trong 3-5h, bao quan ¢ 4°C va
phén tich trong vong 2h.

2.2 Phan tich miu

2.2.1 Phwrong phdp xdc dinh chat lwong mede trong moi trweong ao nudi

Cac chi tiéu nhu nhiét do, pH, déu duge ghi nhén trudce khi tién hanh thu mau. Cac
chi tiéu thuy hoa (DO, TAN, NO,', NO;,, TSS, TN, TOM) dugc thu cung thoi
diém véi thu mau vi sinh. Tat ca cac chi tiéu moi truong dugc phan tich theo
phuong phap chuan (APHA et al., 1995).
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2.2.2 Xdc dinh mdt sé vi khudn nitrate héa bang phirong phap MPN (Ehrlich,
1975)

Nitrosomonas va Nitrobacter
Xac dinh mat sé vi khuan bang phuong phap sé kha hiru (MPN) (Ehrlich, 1975)

Chuén bj moi truong tiét tring ammonium-calcium-carbonate (1 L) cho MPN cua
nhom vi khuan oxy héa ammonium (Nitrosomonas): (NH4),SO4 (0,5g); K,HPO,
(1g); FeSO,4.7H,0 (0,03g); NaCl (0,3g); MgSO,4.7H,0 (0,3g); CaCO5(7,5g).

Chu?m bi moéi truong ti€t trung nitrite-calcium-carbonate (1 L) cho MPN nhom vi
khuan oxi hoa nitrite (Nitrobacter) KNO, (0,006g); K,HPO, (1g); NaCl (0,3g);
MgS0,.7H,0 (0,1g); CaCOs; (1g); CaCl, (0,3g).

Thudc thir Griess — Ilosway

Dung dich A: Hoa tan 0,6 g sunfanilic acid trong 10 mL nudc cit nong (90°C), dé
ngudi cho thém 20 mL HCI dam dac. Pha loang hén hop nay thanh 100 mL v&i
nudce cit roi tron déu. Dung dich B: Hoa tan 0,6 g, a-napthylamine trong 10-20 mL
HCI ddm déc, pha loang thanh 100 mL véi nude cat va tron déu. Dung dich C: Hoa
tan 16,4 g sodium acetate trong nudc cit, pha lodng thanh 100 mL v6i nudc cét sau
d6 tron déu. Bao quan riéng biét timg dung dich nay trong 3 chai tdi, gitr trong tu
lanh, thoi gian sir dung khong qua 1 thang. Hon hop kém-dong-manganese
dioxide: tron déu 1 g bot kim loai Zn, 1g MnQO, va 1g bot kim loai Cu.

Dém mat sb Nitrosomonas va Nitrobacter bang phuong phap MPN: Dém vi khuan
trong 1gam mau bun trong cac ong nghiém chira moi truong trén. Mau bun dugc
pha lodng & cac ndng do6 tir 10'-10°, 3 14n 1ap lai. U cac éng nghiém ¢ 28°C trong
21 ngay.

Kiérp tra su c6 mat cua NO, & cdc éng nghiém chira dung dich huyén phu vi
khuan va céc ong doi chung am bang thuoc thir Griess-llosway.

Tra ctru bang 1-MPN tiéu chuan dé xac dinh s6 luong c6 thé c6 cia nhom AOB va
NOB trong 1gam mau bun.

2.2.3 Xdc dinh mdt s6 vi khudn nitrate héa bcing ky thudt Real-time PCR (RT-
PCR)

Ly trich ADN va tinh sach ADN dya theo m6 ta ctia Boon et a!., (2002)
Xac dinh mat s6 vi khuin Nitrosomonas bing ky thuit Real-time PCR

Qui trinh PCR: pong Vi khun chon lam déi ching duong Ia Nitrosomonas europaea NCIMB
11849 duogc cung cap obéi Pai hoc Leuven, Bi. Trong qui trinh PCR, cdp moi
chuyén biét cho vi khuan Nitrosomonas europaea c6 trinh tu nhu sau: New1265F:
5’-GCCAATCTCAAAGCAC-3". New1422R: 5’-TCTGGTGAAAACCACTCC -
3’ (Ludwig et al., 2004). Qui trinh nhiét gom 35 chu ky, 95°C (10); 95°C (1);
55°C (1); 72°C (1);72°C (10).

Qui trinh RT-PCR Qui trinh nhiét: 35 chu ky, 95°C (10); 95°C (1); 55°C (1);
72°C (1);72°C(10)

Xac dinh mat s6 vi khuin Nitrobacter bing k¥ thuit Real-time PCR:
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Qui trinh PCR : Dong vi khuin chon lam déi chimg dwong 1a Nitrobacter
winogradskyi (ATCC 25381) phén 14p tir ao nudi tom su tham canh dugc dinh
danh bang k¥ thut giai trinh tu tai Vién CNSH, Pai hoc Can Tho (Pham Thi
Tuyét Ngan, 2010). PCR sir dung cip mdi chuyén biét cho vi khudn Nitrobacter
nham vao 16S rRNA Nwi70F 5’-GGCGTAGCAATACGTCAG -3’; Nwil65R 5°-
ATCCGGTATTAGCCCAAG -3’ (Ludwig et al., 2004). Quy trinh nhiét: 35 chu
ky véi cac diéu kién phan tmg: 95°C (37), 95°C (457), 47°C (40”), 72°C (1°), 72°C
(3’). bién di trong agarose gel 1,5%.

Qui trinh RT-PCR: Qui trinh nhiét: 40 chu ky vdi cac diéu kién phan ung: 95°C
(3°); 95°C (45°°); 47°C (45°°), 72°C; (17); 72°C (3°). Pién di kiém tra két qua trong
agarose gel 1,5%.

2.2.4 Xdc dinh sy da dang qudn thé vi khudn bdng ky thudt DGGE

Su da dang clia quan thé vi khuan trong bun day ao nudi tom dugc danh gia dwa
trén két qua chay dién di bién tinh cho san pham PCR cua khudng mau DNA trich
tir bun day ao vao cac thoi diém nudi khac nhau véi cip moi da twong thich
(general primers for bacteria) nham vao 16S rRNA F984-GC/R1378 (Gelsomino,
et al., 2006).

Chu trinh nhi¢t cho PCR: 94°C (5°); 94°C (1°); 53°C (17); 72°C (2°); 72°C (10°).
Dién di bién tinh chay trén acrylamide gel nong do urea 40-60%, dién thé 45V
trong 16h, chay trén may Biorad Dcode trong méi truong TAE 1X, nhiét d6 60°C
(Muyzer ef al., 1993). Sau khi dién di gel dwoc nhudém trong 20 phut bang thudc
nhudém Ethidium bromide. Mau sau khi nhudém 1ap tirc cho vao hé théng c6 chup
hinh qua tia tir ngoai, UV va ndi v6i may anh (Vibert Louramat, Phap). Cac san
phém PCR c¢6 kich thudc trinh tu, khac nhau bi bién tinh trong qua trinh dién di.
Sy hién dién cua cac vach xac dinh sy da dang cia quﬁn thé vi sinh vat.

3 KET QUA VA THAO LUAN
3.1 Bién ddng cac yéu t6 mdi truong

Bang 1: Cac chi tiéu chit lwong nuéc

Thoi  Nhi¢t Do magn pH DO NOy NOy TAN TSS TN TOM
vu do (°C) (%0) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/L) (%)

Piu 30 18 8,0 8 0,03 0,17 040 20,8 0,70 6,5
Gitra 28 16 81 7 0,06 0,65 0,55 120,5 0,98 10,5
Cuoi 26 10 8,3 6 0,05 090 0,65 190,0 0,80 5,5

Nhiét do trong thoi gian thu mau dao dong tir 26-30°C (Bang 1), thich hop cho sy
phat trién cta tom va nhom vi khuan nitrate hoa (Boyd, 1998)). B méan bién dong
khong dang ké, thich hop cho cac giai doan phat trién ciia tom 15-25%o. pH bién
dong khong dang ké va su c6 xu hudng ting nhe theo thoi gian nudi, phu hop cho
nudi tom (Briggs and Funge 1994). Téng vat chat lo limg trong ao (TSS) co
khuynh huéng ting dan theo thoi gian nudi.

Oxy hoa tan (DO) bién dong kha 16n (4-8mg/L). Ham luong TAN (NH,/NH;) dao
dong khoang 0,4 - 0,65mg/L dugc hinh thanh do sy phan hiy dam hitu co. Theo
Chanratchkool et al., (1995) thi NH; dé bi thoat ra ngoai moi truong dudi tac dung
ctia quat nude va sy chuyén hoa thanh NH,". Ham lugng TAN thich hop cho ao
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nudi tom la 0,2-2mg/L va ham lugng NH; phai nhé hon 0,1mg/L (Boyd,1998).
Ham luong NO,  rét thap (0,03-0.06mg/L) va c6 xu huéng ting dan do tich luy vat
chat hiru co trong ao nudi. Theo Whatstone ez al (2002) nong d6 NO,™ trong ao
nudi tom phai nho hon 0,23 ppm dugc xem la an toan cho tom. NO; Dao dong &
mirc thip (nho hon 1mg/L). Pau vu ham luong NO5™ 0,2mg/L. Sy bién dong NO;
trong cac ao nudi tham canh c6 lién quan rat 16n dén muc do tich lity vat chat dinh
dudng. Ham luong NO;” tang cao co thé 12 do mat do vi khuan Nitrobacter d3 ting
cao trong ao nudi tham gia chuyén héa NO, sang NO;". Theo Boyd (1998), ham
luong NO,™ cho phép trong ao nudi thuy san 1a nho hon 10mg/L. t6t nhat 14 nho
hon 2mg/L.

Téng dam (TN) tang dan va dat cao nhit vao gitra vu (0,98mg/L), sau dé giam dan
dén cudi vu (0, 80mg/L) Su tich luy hitu co day ao (TOM), c6 khuynh hudéng tang
cao vao gitra vy va giam vao cudi vu nudi. pH twong d6i 6n dinh va mat do vi
khuén trong bun ting dan theo thoi gian nudi 1am cho qué trinh phan hity dién ra
nhanh chéng nén chét hiru co khong tich lily nhiéu ma cé xu huéng giam. Viée cai
tao ao trudc mdi vu nudi la nhan to quan trong lam giam thiéu su tich Ity hitu co &
day ao. Theo Boyd (1998) sy phan huy vét chét hiru co & day ao s& dién tién nhanh
chong ¢ pH 7-8.

3.2 Bién dong mit s6 vi khuan nitrate héa bang phwong phap MPN

Két qua x4c dinh mat do vi khuan nitrate hoa dugc thé hién qua Bang 2. Qua Bang
2 va 3 cho thdy nhom vi khuan oxy hdéa ammonium (AOB) dao dong khoang
1,1x10%4, 6><104 MPN/g. Ket qua nghién clru ndy tuong tu véi mot s6 nghién ctru
trude do vé xac dinh mat s vi khuan nitrate hoa bang phu’orng phédp MPN nhu
Kemedtsson et al., (1998) ghi nhin mat vi khuan dao dong 10° - 10° MPN/g ¢ d6
pH dét tir 5-6. Herbert (1999) lai khao sat thiy trong khoang 10> 10" MPN/g.
Hesselsoe et al. (2001), khao sat 1,79x10° MPN/g. Ngoai ra trong mot nghién ciru
khac ctia Pham Thi Tuyét Ngan va Nguyén Hitu Hiép (2010), bién dong mat do vi
khuén nitrate hoa bang phuong phap MPN trong ao nudi tém st thdm canh dao
dong tir 7 dén 2,6x10° MPN/g. Theo sy phan loai vé mit hinh thai va sinh 1y cho
thdy Nitrosomonas, Nitrosococcus, Nitrosobolus, Nitrosospira va Nitrosovibrio
nhin chung duoc xem la tac nhan oxi hoa ammonia con Nitrobacter, Nitrospiro,
Nitrospira va Nitrococcus 1a tdc nhan oxi hoa nitrite (Watson et al., 1989 and
Block et al., 1992).

Twong ty nhom oxi hod ammonium (AOB) mat do nhom oxi hoa nitrite (NOB)
dao dong tir 2,1x10* dén 2,9x10* t& bao/g. Nhirng bao cao vé mat d6 nhom NOB
clia cic tac gia nhu Degrsange va Bardin (1995) xac dinh NOB tir trong dét dao
dong trong khoang 10” hodc 10° MPN/g. Rennie va Schmid (1997) lai cho biét mat
d6 ctia chung cao hon tir 10°- 10* MPN/g. Ciing trong nghién ctru cia Pham Thij
Tuyét Ngan va Nguyén Hiru Hiép (2010), khao sat bién dong mat do vi khuan
nitrite héa bang phuwong phap MPN trong ao nu01 tom st thdm canh dao dong tu
5,5 dén 2, 6 x 103 MPN/g. Hoat dong va phat trién cia nhoém NOB thuong bi tre ché
boi cac yeu t6 moi truong nhu nong d6 NH;, pH cao, DO va nong do NOy thap,
nhiét do thap

Tur cac két qua trén cho thdy khi phan tich bang phuong phap MPN mat sé vi
khuan thuong dao dong nhé hon 10* MPN/g. Phuong phap dua trén do pha lodng
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va su bién d6i mau cua dung dich, qua trinh phan tich két qua trong khoang thoi
gian dai (>21 ngay) chinh vay ton thoi gian va khong thé kiém soat anh hudng ciia
mdi trudng, hoa chit.... Theo Bruns ef al. (1999) mat s vi khudn khi xac dinh
béng phuong phap MPN bi anh hudng boi néng d6 amoni sunfat trong méi truong
nudi vi khuan dé gay nham 1an, do chinh xac khong cao, khong thich hop cho
huyen phu vi sinh vat c6 mat do thap.

3.3 Bién dong mit s6 vi khuin N. europaea bang ky thuit Real — time PCR
Bing 2: Bién dgng mat sb [V. europaea bing phwong phap MPN va Real-time PCR

Thoi vu Phuwong phap MPN (MPN/g) Phwong phdap RT-PCR (MPN /g)
Pau vu 1,1 x10° 107

Giita vu 4,6 x 10* 2,8 x 10*

Cudi vu 2,4 x 10° 0,7 x 10°

Két qua xac dinh mat d6 N. europaea bang phuong phap Real-time PCR dugc thé
hién trong Bang 3. Qua Bang nay cho thay mat d6 vi khuan N. europaea qua cac
dot thu miu ndm trong khoang tir 10° dén 2, 8x10% MPN/g. C6 su bién dong trong
mia vy, diu vu mat do vi khudn 10° té bao/g bun, cao nhét gitra vu 10* MPN/g.
Vao cudi vu nudi mat do vi khuan giam nhung khong dang ké 0,7x10° MPN/g bun.
Mat d6 vi khuan AOB tuong dbi it bién dong hon so v6i nhom NOB cé thé do
AOB dé thich nghi véi su thay d6i moi trudng. Dya trén két qua phan tich bang
phuong phap MPN, mét sb vi khuan Nitrosomonas dao dong trong khoang 1,1x 10
dén 4,6x10° MPN/g. Gidng Nitrosomonas thudong phan bd rong rii trong dat bun
nuée ngot va nude lo (Schmidt va Belser, 1994; Degrange va Bardin, 1995;
Kuenen va Robertson, 1998), trong d6 N. europaea chlem s0 lugng cao (Montras,
2007). Néu so sanh 2 _phuong phap nhan thay mat sd gan tuong duong nhau, trong
truong hop nay co thé két luan loai wu thé trong nhém vi khuan tham gia giai doan
dau ciia qué trinh nitrate hoa 1a N. europaea, mic dau theo 1y thuyét c6 4 nhom vi
khudn tham gia vao qua trinh nitrate hoa: Nitrosomonas, Nitrozocystis,
Nitrozolobus va Nitrosospira. Nhung cac nhém con lai c6 1€ khong hodc hién dién
it trong mAi trudng. Hau hét cac nghién ctru bang phuong phap sinh hoc phan tu
cho két qua cao hon, nhanh hon so véi phuong phap truyen thdng MPN. Qua d6
cho thiy sir dung RT-PCR xéac dinh mat s vi khudn nitrate hoa chinh xac va
nhanh chong hon.

3.4 Sw bién dong mat sé vi khuin Nitrobacter bang ky thuat Real time-PCR

Mat d6 trung binh nhém NOB trong bun d4y ao dao dong tir 10° - 10* MPN/g bun
(Bang. 3). Trong khi d6 phén tich v6i k§ thuat RT-PCR mat s6 dong vi khuan N,
winogradski (ATCC 25381) dao dong tir 10>-10” CFU/g cao hon MPN va c6 sy
bién dong 1o rét qua cac dot thu mau nhung sy khac biét giita cac ao khong dang
ké. Qua két qua phan tich nay cho thdy, ap dung phuong phiap MPN c6 nhiéu
nhuoc diém, ¢ thé luc pha lodng mau chua thich hop. Nitrobacter thudc 16p phu
a-Proteobacteria phan bd & nude ngot, lo, dét, bun va da (Grommer, 2005). Trong
4 gibng thudc nhém vi khuan NOB chi ¢6 Nitrobacter dwoc chitng minh c¢6 nhiéu
trong dat va bun (Schmidt va Blser, 1994; Degrange va Bardin, 1995; Kuenen va
Robertson, 1988), nhom vi khuan nay giir vai trd quan trong nhat trong budc thir
hai cla qua trinh nitrate hoa, nhung chi c6 2 loai dwoc xac dinh 1a N. winogradskyi
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va N. agilis (Breed et al., 1957). Nhu vy trong mau phén tich loai chiém wu thé 1a
N. winogradskyi.
Bang 3: mat sb Nitrobacter bang phwong phap MPN va RT-PCR

Thoi vu Phuwong phap MPN (MPN/g) Phwong phdap RT-PCR (MPN/g)
DPau vu 2,1 x 10° 1,2 x 10° - 2,1 x10°
Giita vu 2,9 x10* 3,0 x 10°- 9,1 x107
Cuéi vu 1,6 x 10° 1,2 x 10*-7,74 x10*

3.5 Xic dinh sy da dang quan thé bang ky thuiat DGGE
3.5.1 San pham PCR
+) A 6 5 4 3 2 1

Hinh 1: Sén pham PCR khuéch dai v6i mdi 984f-GC va 1378R

Chui thich M: Thang 200bp, (+) aoi chitng dwong band A: 4 dong vi khudn, Band 1,2,3 Ao 1: ddu vu, gitta vu, cudi
v, Band 4,5,6 Ao 2: dau vu, giita vu, cudi vu

Két qua san pham PCR duoc khuéch dai duoc trinh bay trong Hinh 1. Vach san
pham PCR cua tat ca cac n}ﬁu c6 kich thudc tuong ung véi vach 400bp vi moi
984f-GC va 1378R bat cdp tot vdi doan gen trong khoang 420bp.

3.5.2 Sw da dang quan thé vi khudn trong bin ddy ao

Hinh 2: Céu triic quén thé vi khuén trong bun diy ao nudi tdm
Chit thich: Moi vach trén méi giéng twong ung véi mot loai vi khuan (giéng 1: Vi khudn thudn N. europaea lam doi
chirng dwong; gteng 2: hén hop 4 dong vi khudn Nitrosomomas; giéng 3,4: mau Pau vu: Ao 1,2; giéng 5,6: mdu bin
Gitta vu Ao 1,2; giéng 7,8: mau bin Cuéi vu Ao 1,2)

Két qua vé céu triic quan thé vi khuan nitrate hoa trong ao nudi tom su tham canh

trong cac dot thu mau dugc the hién trong Hinh 2. K&t qua phén tich sy da dang

cua quan thé vi khuan oxi héa amonium trong cac mau bun thu tir a0 nudi tom st
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tham canh dugc thé hién trén sic 4 DGGE cua doan 16S rADN khuéch dai b::ing
PCR véi cip modi 984F-GC va 1378R. Trén cac giéng ciia cic mau bun xuat hién
kha nhiéu vach cho thay thanh phan vi khuan trong ao nudi tom st tham canh kha
da dang nhung loai chiém wu thé trong subt vu nuéi 1a Nitrosomonas europaea.

Trong tat ca cac giéng déu 6 s lwong va vi tri cac vach tuong duong nhau. Cho
thay thanh phan clia quan thé vi khuan trong ao nudi tom su khong co sy bién dong
16n trong sudt vu nudi. Tuy nhién, co s xuét hién ctia mot s6 loai ch1em uu thé, c6
thé do su bién doi cac yéu té moi trudng thich hop véi didu kién song dic trung
cho loai. P9 sang va vi tri ctia vach trén giéng 5,6,7 (miu gitra va cudi vu nudi)
turong dong cao v6i N. europaea. Chimng t6 loai nay ludn ton tai trong ao nudi tom
va 1a loai chiém wu thé so véi cac loai khac vao giita va cudi vu nudi khi ham
lwong vat chat hitu co trong ao bt dau tich liy cao. Cac ching vi khudn tuong
dong véi N. europaea di dugc dinh danh nhu 13 vi khudn gitr vai tro oxy hoa
amonium va nitrite. Pong thoi tir két qua phan tich MPN cho thay mat d¢ tong vi
khuén Nitrosomonas 5,6x10° MPN/g, trong khi két qua phan tich mat sé N.
europaea chiém 2,8x10* MPN /g bun. Cho thiy N. europaea 14 loai chiém da sé va
¢6 vai tro quan trong trong s vi khuan thudc nhom AOB c6 kha niang oxi hoa
amonium.

Tuong ty voi nghién ctru ciia Gorra ef al., (2007) khi nghién ctru mdi quan hé giita
moi trudng va su da dang cua cac quﬁn thé vi khuin oxy hoa ammonia trong mot
ving dat ngap nudc dugc xay dung dé xir Iy nudc thai. Cac mau duge thu quanh
nam. Sy da dang cua quan thé vi khuan dugc xac dinh bang phuong phap PCR-
DGGE duya trén cac gen 16S rARN. Két qua cho thdy trung binh qua cac mua,
khong c6 sy khac biét 16n vé thanh phan cua quan thé vi khuan oxy héa ammonia
cia phan 10p P - Proteobacteria. Chi c6 cac trinh tu lién quan dén ching
Nitrosospira da duoc phat hién khi hiéu sudt Zeolite dat cao nhat. Theo Wang etal
(2009) khi phén tich anh huong cua nitrogen Ién sy da dang thanh phan vi khuan
oxi hoa amonia trong dit bang k¥ thuat DGGE cho thay rang co sy ton tai ctia cac
nhom Nitrosomonas maria, N. oligotropha . N. communis, Nitrosococus mobilis,
Nitrosospira spp. Viéc tang ham lugng N dé lam gia tang ndng do NH4 , thic day
su phat trién nhom vi khuan Nitrosomonas spp nhung khong thay sy phat trién
nhoém Nitrosospira. Ciing giébng voi nghién ctru cua Hornek et al (2006) khi phan
tich mau bun thu dugc tir bé suc khi cira nha may xtr Iy nudc thai & Ao. Béng ky
thuat PCR va DGGE v6i doan moi chuyén biét amoA 1F va amoA2R cho thiy sy
da dang ctia quan thé vi sinh vat va vai tro chil yéu thuéc nhom AOB véi hién dién
cua cac dong Nitrosomonas lineages. N. Europaea, N. mobilis, N. eutropha Nm57,
N. halophila Nml, N. mobilis ; (II) N. communis lineage: N. communis Nm2, N.
nitrosa Nm90 (Ill) Nitrosomonas marina...nhung Nitrosomanas sp, N. europaea
van 1a loai chiém wu thé trong cac dong c6 kha ning chuyén hoa dam cao.

4 KET LUAN VA PE XUAT

4.1 Két luan

ba thanh cong khi phat trién xac dinh mat sd, tinh da dang va loai chiém wu thé
ctia nhom vi khuan Nitrate trong méi trudng ao nudi tom su thdm canh bang k¥
thuat sinh hoc phan tr. Ky thuat Real Time PCR — Sybr Green cho két qua chinh
xé4c, nhanh. Pi xac dinh dugc mat sb vi khuan Nitrosomonas europaea dao dong
trong khoang 10% dén 2,8x 10" té bao/g bun. Mat sb vi khuan Nitrobacter bién dong
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trong khoang 1,2x10° dén 9,1x10 té bao/g bun trong sudt qua trinh nudi. Pa dang
clia quan thé cac vi khuan da dugc xac dinh bang k¥ thuat DGGE. Thanh phan vi
khuén rat da dang voi hon 10 loai. Vi khuan chiém wu thé ¢6 chirc ning oxi hoa
amonium dugc phat hién trong bun c6 sy twong dong cao v6i N. europaea.

4.2 D& xuat

Phuong phap RT-PCR dinh lugng cho két qua nhanh chéng, chinh xac. Tuy nhién,
quy trinh thuc hién con kha phirc tap nén kho tmg dung dai tra. Tiép tuc nghién
ctru dé tbi wu va don gian héa phuong phap. DGGE dugc xem 1a mot trong nhimng
phwong phap méi nghién ciru vé su da dang cia quan thé vi sinh vét. Bu6c dau da
thanh cong khi nghién ciru vé sy da dang cua quan thé vi khuan Nitrate hoa trong
a0 nudi tom st tham canh. Nén tiép tuc nghién ciru trén nhiéu hé sinh thai khac
nhau dé da dang héa, toi vu héa phuong phap.
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