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BIEN PONG MAT PQ VI KHUAN HU'U ICH TRONG AO
NUOI TOM SU (PENAEUS MONODON) THAM CANH

Pham Thi Tuyét Ngan' va Nguyén Hitu Hiép'
ABSTRACT

Total bacteria, Vibrio and density of some beneficial bacteria in intensive shrimp culture
ponds were determined. Sampling and sample processing were followed by the methods
described by Huy (2003) and Chinabut et al. (2003). The density of Nitrosomonas and
Nitrobacter were determined by MPN (most probable number) method. The results
showed that the density of the total bacteria in pond sediment fluctuated from
5.3x10°CFU/g to 1.2x10° CFU/g. The total bacteria count in the pond water was always
lower when compared to that of sediment which fluctuated from 2.9x10° to
3x10°CFU/mL. Bacillus density did not change during sampling and slightly fluctuated
from 4.3x10° to 7.9x10° CFU/g, covering 87.9% of total bacteria count. On the other
hand, the density of group Nitrosomonas fluctuated from 7 to 2.6x10° cells/g and shared
40.7% of total bacteria count. Nitrobacter group could only be found at the fourth
sampling, had the lowest total count when compared to other groups, fluctuated from 5.5
to 1.9x10° cells/g, and shared 28.3% of total bacteria count. However, Vibrio tended to
increase during the entire production cycle.

Keywords: total bacteria, Vibrio, Bacillus, Nitrosomonas, Nitrobacter, intenvive shrimp
culture

Title: The variation of beneficial bacteria density in the intensive cultivated shrimp
ponds

TOM TAT

T 5ng vi khudn, Vibrio va mét sé nhém vi khudn hitu ich da duoc xdac dinh trong ao nuoi
t6m tham canh tai tinh Séc Trang. Phwong phdp thu mdau dwoc dp dung theo (Huy 2003
va Chinabut et al., 2003). Mdt s6 Nitrosomonas va Nitrobacter dwoc tinh theo phwong
phdp MPN (Most Probable Number, s6 kha hitu). Két qua cho thdy mdt do tong vi khudn
trong bun dao déng tir 5,3x10° CFU/g dén 1,2x10° CFU/g nhung mdt d¢ trong mudc it
hon rdt nhiéu, tir 2,9x10° dén 3x10°CFU/mL. Nhém Bacillus c6 khuynh huwéng on dinh
trong suét qud trinh thu mau va dao déng tir 4,3x10° dén 7,9x10° CFU/g, chiém trung
binh 87,9% so véi tong vi khudn. Trong khi d6 mdt d nhém Nitrosomonas dao déng tir 7
té baolg dén 2,6x10° té bao/g va chiém trung binh 40,7% so véi tong vi khudn.
Nitrobacter chi thdy tir dot thu mau thir 4 va c¢6 mdt d thap nhat tiv 5,5 dén 1,9x10° 6
bao/g bin, chiém 28,3% so véi tong vi khudan. Ngoai ra, mdt dé Vibrio cé khuynh huwéng
ting dan trong suot thoi gian nudi.

Tw khoa: téng vi khucfn, Vibrio, Bacillus, Nitrosomonas, Nitrobacter, tom su tham
canh

1 GIOI THIEU

Quan 1y moi trudng ao nudi tdbm tham canh bang cac bién phap sinh hoc ngdy cang
duoc ap dung rong rai. Gidi phdp nay vira c6 y nghia quan ly hiru hi¢u moéi truong
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trong ao nudi dong thoi han ché thai nuéc ban ra méi truong cé thé gay tic dong
xau dén moi truong. Cac nha khoa hoc dang tap trung nghién ctru nhing loi ich
clia cac vi sinh vét hitu ich thong qua co ché tac dong cua chung nhu san Xuét cac
hop chét trc ché vi sinh vat gay hai, canh tranh v€ dinh dudng va noi cu tru, tiét
enzym phan hay hop chat hitu co gifip cai thién méi trudng ao nudi, hd trg qua
trinh tiéu héa cho d6i twong nudi... Mot trong cac nhém vi khuan duoc nghién ciru
nhiéu nhét 13 Bacillus. Bacillus dugc biét 1a vi khuan tiét ra enzyme phén huy cac
chat bot duong, chat béo va chat dam thanh nhitng don vi nho hon. Giéng Bacillus
c6 thé sinh trudng tot véi ngudn carbon va nito nghéo (Sonnenschein ez al., 1998).
Gidng Bacillus ciing c6 kha ning phan hity cac chat hiru co tich liy trong nén day
ao nuoi tom (Lin, 1995; Ringpipat et al., 1998; Verschuere et al., 2000); trich dan
boi (Leonel, 2005). Theo (Moriarty 1996 va 1998), Bacillus tiét ra nhiéu enzyme
ngoai bao, nhitng vi khuan nay da dugc st dung rong rai nhu vi sinh vat hiru ich.
Nhiéu nghién ctru da ching minh rang khi bo sung vi khuan nay vao méi truong
nudi tom s thi ti 1¢ song ciia tom dugc cai thién dang ké va hé mién dich ting lén
16 rét (Rengripat ez al., 1998, 2000). Vasecharan 2003 chimg minh dugc hiéu qua
trc ché su phat trién cua vi khuan phat sang Vibrio harveyi cua Bacillus subtilis
trong moi trrong nuodi tom si, lam gidm ti 1€ hao hut dugce 90%.

Ngoai ra, con nhom vi sinh vt dong vai trd quan trong trong qua trinh chuyén héa
dam trong chu trinh nito 13 nhém vi khuan nitrate hoa, chung c6 kha nang chuyen
NH;, NO,™ thanh NO;". NH; lam giam oxy trong ao nudi, can cé 4,7g oxy dé oxy
hoa 1 g NH;. Trong khi d6 NO, rat doc dbi v6i doi sdng thiy sinh vat va co thé
gy ra ching giam kha nang vén chuyén oxy trong mau cua ching (Tang Thi
Chinh et al., 2003). Cac van dé nay dugc giai quyet nho vao nhom vi khuén
Nitrosomonas c6 kha nang oxy héa NH; thanh NO, r61 sau d6 NO, tlep tuc duoc
oxy hoa thanh NO;™ (c6 loi cho méi truong va thuy sinh vat) nho nhém vi khuan
Nitrobacter.

Hién nay, ¢ Viét Nam ngudi nudi thuy san sir dung ché pham sinh hoc rat phé bién
dé cai thién chét luong nudc. Tuy vay, chua co nghién cru nao cong bd veé cac
chung vi sinh vat htru ich khi dua vao moi truong nudce t6n tai va phét trién nhu
thé nao. Hién nay rat it nghién clru vé su c6 mit va sy bién dong cling nhu thanh
phan va s6 lugng cua vi khuan nitrate trong ao nudi tom su thim canh. Dé danh gia
mot cach ddy du va chinh x4c vai trd ciia chung nham chi dong diéu khién chung
gitip quan 1y tot hon moi truong nudi, mot nghién ctru da dugce thyuc hién tai khoa
Thiy san, Truong Pai hoc Can Tho. Vi vay, dé tai nay duoc thuc hién nhim muc
dich xac dinh sy bién dong cic nhom vi khuan néi trén trong ao nudi tom su tham
canh tir @6 danh gia kha nang cai thién chat luong nude théng qua cac thong sb
moi truong.

2 VAT LIEU VA PHUONG PHAP
2.1 Pia diém thu miu

Chon moét ho nudi tom da thanh cong trong nhiéu nam lién va tir d6 chon 4 ao nuoi
c6 ché do chdm soc giong nhau. HO nuoi thudc ap Tan Tinh, xa Vinh Hi¢p, huyén
Vinh Chau, tinh Séc¢ Trang. Mat d0 tom tha nudi 30 tom b(f)t/m2 va dién tich ao 1
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ha, d6 sdu ao 1m. Ché phém vi sinh Pro-W (Sanolife®, INVE) da duoc st dung
bén vao ao trude khi tha tom va sau d6 dinh ky 7 ngay/lan trong subt qué trinh
nuoi. Liéu luong st dung 200g/ha/lan sir dung. Bacillus subtilis 1a thanh phan
chinh ctia ché pham vi sinh nay. Thoi gian thu mau bt dau tir thang 1/2008 dén
thang 6/2008. Nhip thu mau trudc khi tha tom, sau khi tha tom va sau d6 2 tuin/lan
cho dén khi két thiic vu nudi (5 thang).

2.2 Phwong phap thu miu

Trude khi thu mau, cac 6ng falcon dung chira mau da duoc tiét trung (20 phut &
nhiét d6 121°C). Khi thu mau ghi nhin dy du cac chi tiéu moi truong nhu pH,
nhiét do, d6 man, ham luong oxy hoa tan, mau nude, cac bién ddi vé thoi tiét tai
diém thu mau va dong thoi ghi nhan vi tri thu miu. Mau bun dugc thu bang hé
thng ong PVC da duoc tiét trung bing dung dich con 70% (Chinabut et al.,

2003). Tai moi ao, mau bun duoc thu & 3 vi tri gdm déau ao, giita ao va cudi ao theo
mot duong chéo. O mdi vi tri thu khoang 100 g bun. Mau dugc gitr lanh tai chd
bang nudc da va chuyén vé phong thi nghiém trong vong 3-5 gid va duoc bao quan
& 4°C va xu 1y trong vong 2 gio. Tai phong thi nghiém 3 mau bun duoc trdn 1an
vao nhau thanh mot mau dai dién cho ao do.

2.3 Phuwong phap xac dinh mat d¢
Mat d6 vi khuan duoc xac dinh theo phuong phap cua (Huys, 2002).
2.3.1 Xic dinh mdt @b tong vi khudn va Vibrio

Chuan bi cac ong nghiém chira 9 mL nudc mudi sinh 1y (0,85%) da tiét trang &
121°C trong 20 phut dé pha lodng mau. Chuan bj moi truong TSA (Tripticase Soya
Agar) +1,5% mudi (TSA") va TCBS (Thiosulphate Citrate Bile Sucrose Agar) dé
cay vi khuan.

Tai phong thi nghiém lay mau bun ra khoi tu mat va dé nhi¢t d6 phong. Mo nap
dung cu chira mau trong tu cay tiét tring roi chuyén 1 g mau bun tir moi vi tri thu
mau cua cung 1 ao sang cac 6ng nghiém chira 9 mL nudce mudi sinh ly da tiét
trung, tron déu bang mdy tron Vortex khoang 1 phut. Sau do lay tr moi mau nay
3 mL dang dung dich huyen phu vi khuan tai phan giita cta dng nghiém chuyén
sang mot ong nghiém rong da tiét trung rdi tron v6i nhau thanh 1 mau 9 mL dai
dién cho ao do, dugc do pha loang 107", Tlep tuc pha lodng mau dén khoang 10° 6
tuy thudc vao mat do vi khudn trong bun day ao theo cach sau: lic déu mau 10™
trong 1 phut roi dé yén cho ling 30 gidy va chuyén 1 mL dung dich ¢ phan gitra
ong ngh1em sang 6ng nghiém khac chira 9 mL nudc mubi sinh 1y duge d6 pha
lodng 107 Tiép tuc pha lodng theo cach nay dén khi dat dugc d6 pha lodng thich
hop, bét dau tir d pha lodng 107 chi lic 30 gidy va dé lang 15 gidy.

Sau d6 chon 3 d6 pha lodng thich hop cho mat d6 cua vi khuan tong cong va vi
khuan Vibrio hién dién trong céc ao, roi hut 100 ul tir mdi nong do pha lodng cua
mau bun trong moi ao cho vao cac dia moi truong TSA (thém 1,5% NaCl) va
TCBS, dung que thily tinh trdi déu. Mdi ndng d6 pha loang 1ap lai 3 lan. U cac dia
moi truong ¢ 30°C trong 2428 gid. Sau khi 1 kiém tra moi truong nudi cay dé xac
dinh s6 khuan lac dao dong trong khoang tir 20 dén 200 khuan lac va duoc tinh
béng don vi hinh thanh khuan lac/g bun. Xac dinh ) lugng khuén lac trong moi
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dia moi trudng va tinh sb luong trung binh cing d6 1éch chuan. S6 luong vi khuan
dugc tinh bang cong thiec:

Mat s vi khuan (CFU/g buin) = s6 khuén lac x d pha lodng x 10
2.3.2 Xdc dinh mdt do vi khuan Bacillus, Nitrosomonas va Nitrobacter
a) Xac dinh mat d¢ vi khuan Bacillus:

Ap dung phuong phép pha loang mau bun glong nhu d3 trinh bay & phan 2.3. 1.

Sau khi pha loang dat nhiét ke vao mot ong nghiém khéc c6 chira nude (khong can
tiét trung) roi xép tat ca cac ong nghiém vira pha lodng va dng nghiém cé nhiét ké
vao cung mot gia, dé vao nude nong o 80°C. Khi nhiét ké dat 80°C trong 10 phut
thi 1dy cac 6ng nghiém ra (Nguyén Lan Diing, 1983, Harwood va Archibald,

1990). Dung micropipete hat 100 uL dung dich huyén phu vi khuan cho vao céac
dia chira moi truong chuyén biét cho giong Bacillus va dung que thuy tinh tan déu
dén khi mau kho. Mdi mau bun can chon 3 do pha loang khac nhau, moi do pha
lodng lap lai 3 1an. U mau & 28°C trong 24-48 gid 10i x4c dinh mat s6 nhu cach da
trinh bay ¢ phan 2.3.1.

b) Nitrosomonas va Nitrobacter:
Xac dinh mat s6 vi khuan bang phuong phap s6 kha hitu (MPN) (Pickering, 1975).

Chudn bi méi trieong ammonium-calcium-carbonate cho MPN ciia nhém vi khudn
oxi hoa ammonium (Nitrosomonas): (NH4),SO4 (0,5g); K,HPO4 (1g); FeSO4.7H,0
(0,03g); NaCl (0,3g); MgSO4.7H,0 (0,3g); CaCO; (7,5g); 1000 mL nude cat. Lay
5mL méi truong nay cho vao 6ng nghiém dé nudi vi khuan, dem tiét tring & 121°C
trong 20 phut.

Chuan bj mdi truong nitrite-calcium-carbonate cho MPN nhom vi khuan oxi hoa
nitrite (Nitrobacter) KNO, (0,006g); K,HPO,4 (1g); NaCl (0,3g); MgSO4 TH,0
(0,1g); CaCO; (1g); CaCl, (0,3g) 1000 mL nudce cat. Lay 5 mL moi trudng niy
cho vao cac 6ng nghiém dé nuéi vi khuan, tiét trang & 121°C trong 20 phut.

Thuéc thir Griess — Ilosway

Dung dich A: hoa tan 0,6 g sunfanilic acid trong 10 mL nudc cit nong (90°C), dé
nguodi cho thém 20 mL HCI dam dic. Pha lodng hon hop nay thanh 100 mL véi
nude cit roi tron déu. Dung dich B: hoa tan 0,6 g, a-napthylamine trong 10-20 mL
HCI dam dac, pha loang thanh 100 mL v&i nude cAt va tron déu. Dung dich C: Hoa
tan 16,4 g sodium acetate trong nudoc cét, pha loang thanh 100 mL V01 nuGce ct sau
d6 tron déu. Bao quan riéng biét ting dung dich nay trong 3 chai t6i, giir trong t0
lanh, thoi gian st dung khong qua 1 thang. Hon hop k&m-dong-manganese
dioxide: tron déu 1 g bot kim loai Zn, 1g MnO, va 1g bdt kim loai Cu.

Pha lodng mau bun

Cac mau trang (blank) dung dé pha loing miu bun: chuan bj cac chai 250 mL chura
90 mL nudc cat va tiét tring & 121°C trong 20 phiit. Tron 1an 3 mau bun & 3 vi tri
clia ao roi chuyén 10 g bun vao chai chira 90mL nudc cat tiét trung, lac déu bang
tay 25 lan. Ngay sau khi ldc chuyén 10 mL tir phan trung tdm cta dung dich huyén
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phu nay sang chai chira 90 mL nudce cét tiét trung khac, lélc déu 25 ~la*m. Tiép tuc
dén khi dat dugc do pha loang thich hop cho mat @6 vi khuan trong mau.

M&i ao chuan bj 9 éng nghiém chira méi truong amonium-calcium-carbonate va 9
ong nghiém chira moi truong nitrite-calcium-carbonate, chuyén I mL dung dich
huyén phu vi khuan 0 3 d6 pha loang thich hop cho vao cac ong nghiém chira moi
truong trén, mdi do pha lodng 1ap lai 3 1an. M6i méi truong lay 3 dng nghiém, cac
6ng nghiém nay chi chira moi trudng nudi khong cho dung dich vi khuan vao dé
lam d6i chimg am. Cac 6ng nghiém chira dung dich huyén phu vi khuan va céac
6ng @i chimg am nay dugc G ¢ 28°C khoang 21 ngay.

Sau khi 4, kiém tra sy c6 mit cia NO,™ & cac dng nghiém chira dung dich huyén
phu vi khuan va cac éng d6i chimg 4m bang thudc thir Griess-Tlosway. Tron 1an
cac phén déu nhau cua thudc thu dung dich A, B va C, sau d6 thém vai giot dung
dich huyén phu vi khuan tir mdi 6ng. Quan sat su phat trién ctia mau d6 hong trong
5 phut.

Xac dinh dwong tinh doi v0oi nhom AOB (ammonia oxidizing bacteria) vi khuan
oxy hoa amonia: tit ca cac ong chtra dung dich huyen phu vi khuan cta méi trudng
amonium-calcium-carbonate xuét hién mau d6 héng trong 5 phut khi c6 mit NO,".
Phan tmg mau chig té c6 sy hién dién cua nhom AOB. Trong truong hop céac
6ng nghiém nay khong xuat hién mau do hong trong 5 phut thi cho 1 lugng nhé
hdén hop Zn-Cu-MnO,, néu c6 mau doé xuat hién cho théy su ¢6 mat cua nhém
AOB. Boi vi két qua am tinh dbi v6i NO, & phan tng dau cho thay NO,™ dugc
hinh thanh bd1 nhom AOB da bi oxi héa thanh NO;™ boi nhom NOB.

X4c dinh dwong tinh d6i véi nhém NOB: tit ca cac 6ng nghiém chira dung dich
huyén phu vi khuan ctia moi truong nitrite-calcium-carbonate khong xuét hién mau
d6 hong sau khi phan ng véi thude thir Griess-Tlosway chimg t6 khong con NO,”
ntra do da duoc chuyén toan by thanh NO;™ bd1 nhém NOB.

Néu céc dng dbi chirng am cho két qua duong tinh sau khi nho thude thir ching t6
moi trudong da bi nhiém.

Xéc dinh s6 lugng 6ng nghiém chira dung dich huyén phu vi khuan cho phéan tng
duong tinh: kiém tra 3 d6 pha lodng, két qua tir 3 1an 1ap lai ctia mdi d6 pha lodng
dugc st dung dé xac dinh chi s6 MPN. Cach chon 3 d6 pha loang dé xac dinh chi
sd MPN 1a do pha loang dau tién 1a d6 pha lodng cao nhat ma ca 3 1an lap lai déu
cho két qua duong tinh sau khi nho thudc thir, 2 d6 pha lodng tiép sau d6 cao hon.
Sau khi kiém tra ghi nhan cac két qua dwong tinh va am tinh tir cic dng nghiém.
Tra ctru bang 1-MPN tiéu chuan dé xac dinh s lugng ¢ thé c6 cia nhom AOB va
NOB trong 1gam mau bun.

3 KET QUA VA THAO LUAN

3.1 Swbién dong mat dd vi khuan tong va Vibrio trong nwéc va trong bun

3.1.1 Bién dong mdt d¢ vi khudn tong va Vibrio trong nudc

Két qua khao sat cho thdy mat d6 vi khuan téng trong nudc ting dan theo thoi gian
nudi tir 2,46x10° dén 3x10* CFU/mL (Hinh 1). Mat d6 va su dao dong cua vi
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khuan tong trong nudc nhin chung van con & mic thap va bién dong nho. Thong
thuong sy tich liy vat

chat hitu co trong qua & Tong VK @ Vibrio

trinh nu6i thdm canh 1a
nguyén nhan lam tang
mat sb vi khuan di
dudng trong ao. Tuy
nhién, viéc xur 1y vi sinh
dinh ky 7 ngay/lan da
g6p phan dang ké vao su
gia ting va 6n dinh mat

Log CFU/mL

do vi khuan trong ao. 0 1 15 30 45 60 75 90 105 120 135
Theo (Anderson 1993),
trong moi truong nudc ) o Ngay

R " . 2 Hinh 1: Tong vi khuan va tong Vibrio trong nwéc
sach mat do vi khuan s & &

tong nhé hon 10°

CFU/mL, néu mat d6 vi khuan vuot qua 10’ CFU/mL s& c6 hai cho tdm c4 nudi va
moi truong tré nén ban. Nhu vay két qua vé mat do vi khuén khao sat dugc van
con nam trong giGi han cho phép, chimg t6 méi trudng nude ao sach va khong
nhiém ban.

Tuong tu nhu sy bién dong mat do vi khuén téng, Vibrio trung binh ¢ cac ao khao
sat ¢6 khuynh huéng ting dan tr 26 CFU/mL dén 3,4x10° CFU/mL (Hinh 3.1)
trong 15 ngiy dau, nhung sau d6 bién dong tang giam khong 6n dinh, tuy nhién
mat do cao nhit chi thip hon 10° CFU/mL. Theo Moriaty (1999) mat do an toan
Vibrio ¢6 hai, dic biét 1a vi khuan phat sdng vuot qua 10° thi gay tac hai dén tom.
Ly do mat do Vibrio ludn thap c6 thé do vai tro tiét chat khang sinh cta vi khuan
Bacillus ¢6 mit trong ché pham vi sinh di dugc sir dung dinh ky. Theo Hasting va
Nealson (1981) Bacillus co thé tao ra mot s chét khéng khuén hodc mot vai san
pham c6 thé tiéu diét Vibrio harveyi. B. subtilis ciing d dugc tim thdy c6 kha ning
tiét ra mot s6 hop chit diét khuan va diét nAm. San phém cac khang sinh duogc tiét
ra 13 dificiden va oxydifficidin c6 kha ning khang cac loai vi khuan hiéu khi va ky
khi (Zimmerman et al., 1987) va mot s khang sinh thong thuong khac nhu:
bacitracin, bacillin va bacillomycin B (Parry ef al., 1983).

Mit khac, mat do Vibrio bién dong 16n hon vi khuén téng. Qua cac dot khao sat
cho thdy mat do Vibrio tang dan dén lan thu mau thi 5 (ngay nudi) sau d6 giam
nhanh & lan thu mau thir 6 (ngay nudi) nguyén nhan cé thé trong qua trinh nudi cac
thudc diét tao va nim sau da duoc sir dung trong dot thu miu thtr 5 (ngay nudi) da
lam giam mat do Vibrio. Tuy nhién, sau d6 mat do Vibrio t1ep tuc ting & lan thu
thir 7 (75 ngay nudi) va giam lan thu 8 (90 ngay nudi) va cudi cung ting dan dén
dot thu thi 10 (135 ngdy nudi). Tuy nhién, muirc ting cao nhat khong vuot ngudng
cho phép.

3.1.2 Bién dong mdt dé vi khudn tong va Vibrio trong bim

Mat d6 vi khudn tong trong bun ddy ao dao dong tir 5,3x10*°CFU/g dén
1,2x10°CFU/g (Hinh 2). Bién dong giita cac 1an thu mau la khong dang ké. Mat do
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vi khuan tong c6 khuynh hudng tang dan theo thoi gian nudi. So voi su bién dong
vi khuan trong nudc thi bién dong mat d6 vi khuan trong bun nhé hon nhung mat
do wvi khuan trong 1g

bun nhiéu gan gép doi m Vibrio @ Tong VK

trong 1 mL nudec.
Nguyén nhan c6 thé
trong bun ham lugng
chat dinh dudng nhiéu
hon, 1la moéi truong
thich hop cho vi khuén
sinh trudng.

Mat do vi khuan Vibrio
trong bun ddy ao tang Ngay

lién tuc (2,1)(102 dén . 2 e .
1,5x10° CFU/g) va co Hinh 2: Tong vi khuan va Vibrio trong bun

Log CFU/g

khuynh huéng ting dan

theo chu ky nudi. Trong khi d6 mat d6 Vibrio trong nuéc dao dong tir 26 té bao

dén 2,3x10” té bao/mL trong nudc va ting giam lién tyc trong qua trinh nudi. Sy

bién dong cta Vibrio cling tuong tu nhu su bién dong ctia vi khuan téng trong bun

day ao, vi khuan Vibrio trong bun it bién dong hon trong nudc va c6 khuynh

huéng tang dan theo thoi gian nudi.

3.2 Bién dong mat dd bao tir vi khuén Bacillus, Nitrosomonas (AOB) va Nitrobacter
(NOB) trong bun

3.2.1 Bién dong mdt do vi khudn Bacillus trong bun

Mat d(f) Bacillus trong bun ddy ao dao dong trong khoang tir 4,3x10* dén
7,9x10°CFU/g, chiém trung binh 87,9% so voi téng vi khuén Trong 3 dot thu mau
dau tién (15 ngay nudi) so bao tir dao dong tur 4, 3x10* dén 6, 1x10 , nhung sau d6
sd luong bao tir ting dan va 6n dinh & muic cao nhat vao dot cudi ( 135 ngay nuoi)
1a 7,9x10° CFU/g. Két qua nay cho thiy lugng ché phdm vi sinh bd sung vao ao
(10 ngay/lan) cung véi luong thie an tich tu trong ao 1a diéu kién thuan loi cho
nhoém Bacillus phat trién va ton tai 6n dinh.

Theo Banwart (2000) thi ¢ nhiét d6 khoang 65-85°C trong 10-30 phut s& kich thich
phan l6n cac bao tir va gay cam Ung nay mam, trong diéu kién twong ty thi co the
giét chét cac loai vi khuan tap khong hinh thanh bao tir va chi con cac bao tir séng
sot (Nguyén Lan Diing, 1983). Banwart (2000) cho rang trong tit ca cac loai
khong phai tit ca cac t& bao déu hinh thanh bao tir du ¢ trong bat ky diéu kién nao.
Tuy nhién, chua c¢6 thong tin giai thich tai sao mot vai té bao trong moi truong
nuoi hinh thanh bao tr con mot s6 khac thi khong, nhung co su chap nhan 13 sy
hinh thanh bao tt bit diu sau pha ting truéng nhanh va trong sudt pha tinh.

3.2.2 Sw bién dong mdt d@é vi khudn Nitrosomonas (AOB) va Nitrobacter (NOB)

Trong sudt vu nudi (gém 10 dot thu mau dinh ky tai 4 ao nudi vi 40 méu)(Hinh 3)
thi thay mat d¢ trung binh cia nhom AOB va NOB trong bun day ao lan luot
chiém 40,7% va 28,3% so vo1 vi khuan tong cOng.
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Nhom vi khuan nitrate

hoa thudng phan bd & ] @ Nitrosomonas M Nitrobacter & Bacillus
~ . , <A ] ]
nhiing noi c6 nhiéu & Z
hop chat nito va mudi
vO co nhu nudc thai

Log CFU/mL

cong nghi€p, nudc

cbng, day ao nhidu bun 21 g E%
Vi Véy tal Céc khu VI'IC " 0 1 15 30 45 60 ‘-IA 90 105 120 135 )
do6 mat d§ cua ching Ngay

c6 thé 1én dén 10*-10°
t¢ bao/g bun (Rennie
va Schmidt, 1977). AOB phat trién thich hop ¢ ndng do NHs-N tir 28-140 mg/L
con NOB doi hoi néng do6 NO,-N tir 28-420mg/L (Bock et al., 1986). Trong khi d6
NH; ¢ mtrc 0,03-0,85 mg/L va NO,” ¢ mtrc 0,06-17 mg/L s€ gay ddc cho dong vat
thuy san (Shrama va Ahlert, 1977). Mau duoc thu trong vong 2,5 thang tinh tir khi
tha tom nén 16p bun day rat it do a0 mdi cai tao bang cach cay x6i, thém vao d6
TAN chi & muc 0,01-2,949mg/L, NO, 0,009-0,1mg/L. Nhitng diéu kién moi
truong ndy lam cho mat d vi khuén nitrate hoa trong bun thap.

Hinh 3: Mat dd vi khuan suét thei gian nudi

Mat d0 nhom AOB qua 10 dot thu mau nam trong khoang tur 7 té bao/g dén
2,6x10° t& bao/g. Klemedtson ef al. (1998) dinh lwvgng nhom AOB trong miu bun
bang k¥ thuat MPN, két qua cua tac gia xac dinh mat do cua ching khoang tir 10°—
10° té bao/g véi pH dat tir 5-6. Herbert (1999) khao sat thiy nhém AOB nam trong
khoang 10%-10" t& bao/g. Mot nghién chu twong ty nhu vAy cua
(Hesslsoe et al., 2001) cho thdy mat 46 AOB khoang 1,79x10° té bao/g.

So v6i nhom AOB thi mat d§ cua nhom NOB théip hon rat nhiéu, chi ti
5,5- 1,9)(103 té bao/g bun va khong co6 su hi¢n di¢n ctuia ching trong cac dot 1,2,3
(15 ngay nudi). Nhitng bao cao vé mat d6 nhom NOB trong dat cia mot s tac gia
nhu (Degrange va Bardin, 1995) dém quan thé NOB tir dat bang phwong phap
PCR nam trong khoang 10', 10% hodc 10° CFU/g. Rennie va Schmid (1977) cho
biét mat do cua chiing cao hon tir 10°-10* CFU/g. NOB trong bun thap 1a do hoat
dong va su phat trién cta chiing d& bi e ché bai cac yéu t6 méi trudng nhu ndng
dd NH; va pH cao; oxy hoa tan (DO) va NO, thép, nhiét do thép (Anthniser et al.,
1976; Randall va Bath, 1984; Huang et al., 1989; Balmelle et al., 1992; Xang va
Allemqn, 1992; Fdz-Blance et al., 1994). Ngoai ra, AOB déc bi¢t NOB bi gidi han
manh boi cudng do va thoi gian chiéu sang chii yéu anh sing xanh duong va tim
(Olson, 1981). Hoat dong cia NOB giam ngay sau khi tiép xtic véi 4nh nang mat
troi (Vanzella et al., 1985). Trong cac ao nudi thuy san NOB duoc x4c dinh man
cam véi anh sang nhiéu hon AOB, diéu nay gop phan 1am mat cing bang quin thé
giita chung (Yoshioka va Saijo, 1984). Nhan xét nay c6 thé 1a mot trong s6 nhiing
nguyén nhéan giai thich tai sao khong c6 su hién dién cuia nhom NOB trong dot thu
thir 1 (trude khi tha tom) vi d trong cua nudce cao do chua tha tom con dot 2, 3 chi
moi tha tom 1 thang. Thém vao d6 sy khong can bang giira AOB va NOB con do
nhu cau DO ciia NOB tir 8—10 mg/L, thich hop >10mg/L cao hon rat nhiéu so v&i
nhém AOB (4-6 mg/L)(Balmelle et al., 1992; Grommer, 2003).
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Mat d vi khuan tang 1én qua cac dot thu mau, dic biét trong dot 5 va 6 (45-60
ngay nudi), ¢ thé do nong d6 NH," va NO, ngay cang cao vi qua trinh trao doi
chat cia tom ting 1én khi tdm 16n va su tich luy thic an du thira ¢ dy ao ciing
tang. Bén canh do, do men vi sinh dugc bon vao cac ao nudi dinh ky va chi st
dung mot loai men da tao diéu kién thuén lgi cho quén thé vi sinh vat hitu ich phat
trién, can bang mat d6 vi khuan tong cong trong ao. Hon nita, khi bén véi dinh ky
c6 tac dung cai thién tinh chat 1y va héa hoc cta dét, ting cuong hoat dong cua vi
sinh vat hitu ich nhét 1a d6i voi dat chua va min (Tran Cam Van, 2000).

4 KET LUAN
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- Tong vi khuén‘trong nudc va trong bun thich hop cho nudi tém su va
dao dong tir lan luot 2,9x10°-3x10°CFU/mL va 5,3x10* CFU/g dén
1,2x10° CFU/g.

- S6 lugng bao tir vi khudn Bacillus trong bun c6 khuynh huéng 6n dinh
va chiém uu thé trong sudt qué trinh nudi va dao dong trong khoang tir
4,3x10" dén 7,9x10° CFU/g, chiém trung binh 87,9% so véi tong
vi khuan.

- Mat do nhérp AOB trong bun dao dong tur 7 té: bao/g dép 2,6x10° té
bao/g va chiém trung binh khoang 40,7% so véi tong vi khuan.

- Nhom NOB c6 mit do thap nhat tir 5,5 dén 1,9x10° € bao/g bun, chi
chiém khoang 28,3% so v&i tong vi khuan.

- Mat do Vibrio dao dong tir 2,1x10% dén 1,5x10° CFU/g trong bun va tir
26 CFU/mL dén 2,3x10> CFU/mL trong nuéc va c6 khuynh huéng ting
dan trong qua trinh nuoi.

TAI LIEU THAM KHAO

Balmelle, B., 1992. Study of factors controlling nitrite build-up in biological processes for
water nitrification, Water Sci. Technol. 26: 1018-1025.

Banwart, G.J. 2000. Basic food microbiology. Department of Microbiology. The Ohio State
University.

Bock, E., Koops, H.P. and Harms, H. 1986. Cell Biology of Nitrifying bacteria, p. 17-38. In J.
L. Prosser (ed.), Nitrification Spec. Publ. Gen. Microbiol., vol. 20. IRL, Oxford; pp 17-38.

Chinabut S., T. Somsiri, F.Md. Yusoff, Dang thi Hoang Oanh, S. Mohamed, G. Huys, K.

Barti. Nguyen Thanh Phuong, J. Swings and A. Teal. 2003. A simple device for sampling
soft pond bottom sediment. Aquaculture 258 (2006) 650— 654.

Degrange, V. and R. Bardin, 1995. Detection and counting of Nitrobacter population
in soil by PCR, Environ. Microbiol. Vol. 61, pp. 2093-2098.

Dergange, V; Bardin, R., 1998. Detection and Counting of Nitrobacter Population in Soil by
PCR.

Grommen R. and Vertraete, 2003. Nitrate removal in aquaria system: use of electrochemically
generated hydrogen gas as electron donor for denitrification. In: Proceeding of the 17"
Forum for Applied Biotechnology. Communifications in Agricultural and Aplied
Biological Sciences, Gent 68 (2a), 159-162.



Tap chi Khoa hoc 2010:14 166-176 Truong Pai hoc Can Tho

Guerrero, M.A and Jones, R.D; 1996a. Photoinhibition of Marine Nitrifying Bacteria.
Wavelength-dependent response. Mar. Ecol,-Prog.Ser.141, 183-192.

Harwood, C. and Archibald, A., 1990. Growth, maintenance and general techniques. In:
Harwood, C.R., Cutting, S.M. (Eds), Molecular Biologycal Methods for Bacillus. Wiley,
Chichester, England, pp. 1-26..

Hastings, J.W. and K.H. Nealson. 1981. The symbiotic luminous bacteria. In: The
Prokaryotes II. Springer- Verlag, New York, 1960 pp.

Hesssels@e, M., Pederson, A., Bundgaad, K. K. and Serensen, J., 2001. Nitrification hot-spots

around degrading red clover (Trifolium patense) leave in soil. Biol. Fertil. Soil 33, 238-
245.

Herbert, R.A., 1999. Nitrogen Cycling in Coastal Marine Ecosystems.

Huys, G. 2002. Preservation of bacteria using commercial cry preservation systems. Standard
Operation Procedure, Asia resist.

Huys, G. 2003. Sampling and sample processing procedures for the isolation of aquaculture
associated bacteria.

Leonel, J. Occhoe — Solano and Jorge Olmos-Soto, 2005. The functional property of Bacillus
for shrimp feeds. In Food Microbiology 23 (2006) 519-525.

Lin, C. K. 1995. Progression of intensive marine shrimp culture in Thailand, p. 13-23. In C.
L. Browdy, and J. S. Hopkins (ed.), Swimming Through Troubled Water, Proceedings of
the Special Session on Shrimp Farming, Aquaculture '95. World Aquaculture Society,
Baton Rouge, Louisiana, USA.

Moriarty, D.J.W., 1996. Microbial biotechnology: a key ingredient for sustainable
aquaculture. Infofish Int. 4, 29-33.

Moriarty, D.J.W., 1998. Control of luminous Vibrio species in penaeid aquaculture ponds.
Aquaculture 164: 351-358.

Moriarty, David J. W., 1999. Disease control in shrimp Aquaculture with probiotic bacteria.
Biomanagement system Pty. Ltd., 315 Main road, Wellington point. Quennsland 4160
Australia and Department of Chemical Engineering. The University of Queensland. Qld.
4072 Australia.

Nguyén Lan Diing. 1983. Thyc tap vi sinh vat hoc. Nha xuét ban Pai hoc va Trung hoc
chuyén nghiép Ha Noi.

Olson, R. J., 1981a. Differential photoinhibition of marine nitrifying bacteria: a possible
mechanism for the formation of the primary nitrite maximum. J. mar Res. 39: 227-238.

Parry, J.M., P.C.B. Turbbull and J.R. Gibson, 1983. A colour Atlas of Bacillus
species. Wolfe Medical Publication, Ltd., London.

Pickering, R. J., 1975. Analytical Methods-Nitrifying bacteria (Most-Probable- Number,
MPN, method).

Rengpipat, S., and S. Rukpratanporn. 1998. Probiotics in aquaculture: a case study of
probiotics for larvae of the black tiger shrimp (Penaeus monodon), p. 193. In Book of
Abstracts of the Fifth Asian Fisheries Forum - International Conference on Fisheries and
Food Security Beyond the Year 2000. Asian Fisheries Society, Chiang Mai, Thailand.

Rennie, R.J; Schmidt, E.L., 1977. Immunoflou-Rescence Studies of Nitrosomonas and
Nitrobacter Populations in Soils.

Sharma, B., Ahlert, R.C., 1977. Nitrification and nitrogen removal. Water Res. 11, 897-925.
Sonnenshein, A.L., Losick, R., Hoch, J.A., 1998. Bacillus subtilis and other Gram-positive

bacteria: Biochemistry, Physiology and Molecular Genetics. American Society for
microbiology, Washington, DC, 987pp.

Vanzella, A., Gurreno, M.A., Jones, R.D., 1985. Effects of CO, light on Ammonium and
Nitrite oxidation by Chemolithotrophic Bacteria. Mar. Ecol.-Pcol. Ser. 57, 69-76.

175



Tap chi Khoa hoc 2010:14 166-176 Truong Pai hoc Can Tho

Vaseeharan, B and Ramasamy, P. 2003. Control of pathogenic Vibrio spp by Bacillus subtilis
BT23, a possible probiotic treatment for black tiger shrimp Penaeus monodon. In The
society for Applied Microbiology, 36, 83-87.

Verschuere, L., Rombaut G., Sorgeloos P., & Verstraete W., 2000. Probiotic bacteria as
biological control agents in aquaculture. Microbiology and Molecular Biology Review.
64, 655-671.

Yoshioko, T., Saijo, Y (1984). Photoinhibition and recovery of oxidizing bacteria and Non-
oxidizing bacteria. J. Gen. Appl. Microbiol., Tokyo 39: 151-166.

Yoshioka, T., Saijo, Y., 1984. Photoinhibition and recovery of NH,4 _oxidizing
bacteria and NO;™ oxidizing bacteria. J. Gen. Appl. Microbiol., Tokyo 30: 151-
166.

Zimmerman, S.B., C.D. Schwartz, R.L. Monaghan, B.A. Pleak, B. Weissberger, E.C.
Gifillan, S. Mochales, S. Hernander, S.A. Currie, E. Tejera and E.O Stapley, 1987.
Difficidin and oxydifficidin: Novel board spectrum antibacterial antibiotics
produced by Bacillus subtilis. J Antibiotics 40 (12): 1677-1681.

176



