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ABSTRACT

The aims of this research were to study the impacts of mixed selective Bacillus
sp bacteria on the growth of rotifers Brachionus plicatilis. The first experiment
was investigated the effects of a mixture of Bacillus sp and probiotic products
on rotifer populations with two treatments and one control: (1) No adding
bacteria for the control treatment, (2) Adding a mixture of Bacillus B7 + B41
(Bacillus amyloliquefaciens), (3) Adding Pro W (probiotic products) to cuture
rotifer medium. In the second experiment, after accomplishing the first
experiment, rotifers from each treatment were infected by Vibrio harveyi to
determine the survival rate after the infection. Results showed that the density
of rotifers, carrying eggs in the treatments added Bacillus was significantly
higher than those in the control (p<0.05). In addition, the highest results were
obtained from the treatments with mixture of Bacillus B7 + B41 (Bacillus
amyloliquefaciens), this Bacillus strain possibly overwhelmed Vibrio bacteria.
The rotifer productivity has been improved when adding Bacillus as well as
microbial products into the culture system. Rotifers in the medium adding
Bacillus can maintain a higher survival rate under the infection of Vibrio
harveyi bacteria, but the difference was not statistically significant (p>0.05).

TOM TAT

Nghién ciru anh hiedng ciia hon hop vi khudn Bacillus sp chon loc Ién ting
truong cua luan trung nuoc lo Brachinonus plicatilis dwoc nghién ciu. Thi
nghiém I, khao sdt anh hwéng ciia hén hop vi khudn Bacillus sp va ché pham vi
sinh lén qucfn thé luén trung, thi nghiém duoc bé tri 2 nghiém thirc va mot doi
chitng: (1) Poi chirng (khéng bé sung vi khudn); (2) Bé  sung hon hop vi khudn
Bacillus B7 + B41 (Bacillus amyloliquefaciens), (3) Bé sung ché phdm vi sinh
Pro W lén ty 1é song ty 1é tang trucng cia vi khudn. Thi nghiém I, sau khi két
thic thi nghiém I luan tring o ting nghiém thirc sé dwoc gay cam nhiém véi vi
khudn Vibrio harveyi, xdc dinh ty 1é song cia ludn tring sau khi gdy cdm
nhiém. Két quad cho thay mdt dé ludn trimg va cd thé ludn trung mang trimg o
cdc nghiém thirc b6 sung vi khudn cao hon c6 ¥ nghia théng ké so véi doi
chitng va dat gid tri cao nhdt ¢ nghiém thirc bé sung hon hop vi khudn B7 +
B41 (Bacillus amyloliquefaciens), vi khudn Bacillus ¢é kha nang ldn at Vibrio.
Nang sudt ludn tring da dwgc cdi thién khi b6 sung vi khudn Bacillus ciing nhw
ché phim vi sinh vio hé thong nuoi. Ludn tring ¢ nghiém thirc bo sung
Bacillus c¢6 thé duy tri ty 1é séng cao hon khi gdy cam nhiém véi vi khudn
Vibrio harveyi, tuy nhién khdc biét khong cé ¥ nghia thong ké (p>0,05).
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1 GIOI THIEU

Trong san xudt giéng thi thirc an va ky thuat
cho an trong khi wong 4u trang 1a van dé rat quan
trong vi vy thirc an ty nhién dong vai tro rat quan
trong quyét dinh su thanh cong trong uong nudi
nhiéu loai dong vat thiy san (Tran Thi Thanh Hién
va ctv., 2007).

Luan trung nudc lg (Brachionus plicatilis)
duogc nudi va st dung trong san xut gidng ciia hon
60 loai c4 bién va 18 loai giap xac (Nagata, 1989).
Nho c6 kich thude nho, boi 16i cham chap, séng lo
ltng trong nudc lam cho ludn tring trd thanh con
mdi thich hop cho au tring cac loai ca va giap xac
bién c6 kich thudc miéng nho (Snell va Carrillo,
1984). Hon nita, do dic diém an loc khong chon
loc nén luan tring c6 thé dugc giau hoa bang cac
chat dinh dudng can thiét hay khang sinh dé dua
vao co thé 4u trung nudi (Lubzens et al., 1989). Vi
vy, luan trung da tr¢ thanh nguon thuc an tuoi
song khong thé thiéu trong san xuit gibng cua
nhiéu loai gidp xac va ca bién.

Céc nha nghién ctru tir ldu dd quan tam dén viéc
nghién ctru dac dlém sinh hoc, k¥ thut nu6i mot 5O
loai thtrc an tuoi song cho 4u tring /dong vat thuy
san. Quan tdm cac doi tuong chii yéu nhu: vi tao,
luan trung, giap xac rau nganh, Artemia, trung chi
(Tran Thanh Hién va ctv., 2007).

Nhat Ban 1a noi dau tién thuc hién nghién ctru
nudi sinh khdi luan tring vao nim 1964 (Hirata,
1979; trich tir Tran Cong Binh, 2006). O Trung
Qudc, ndm 1980, cac nghién ciru vé luan tring lam
thirc an cho 4u tring cé bién dugc tién hanh (Chen,
1991; trich dan tr Tran Thi Thanh Hién va cv,
2007). O Hoa Ky, nim 1971, Theilaccker va
McMaster di cong bd lan dau tién két qua nghién
ctru vé& Brachionus plicatilis 13 thic an tuyét voi
cho 4u trung ca bién (Wendy va Kenvan, 1991).
Tuy nhién, dén nay thi luan tring van dugc nudi &
qui mo thi nghiém, chii yéu phuc vu cho wong nudi
cac loai Mullet, cd mang, Pacific threatfin va
mahimah, Red drum, c4 ch€ém tréng va California
halibut. San lugng nuéi mdi ngay thuong dat 100-
500 triéu con, nang sudt trung binh 25,7-75 ca
thé/ml/ngay.).

Hino (1991) cho rang sy thay ddi cia quan thé
vi khuén hay su nhidm tap cua cac loai khac s& anh
huong dén qué trinh nudi luan tring. Céac loai vi
khuan trong bé nuéi luan trung phét trién s& co
nhitng anh hudng c6 191 hay c6 hai tuy thudc vao
loai vi khuén. Cac nghién ctru nay chu yéu duya trén
tac dong dinh dudng cua vi khuan dén vat nuoi.
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Két qua cho thay nhiéu dong vi khuén co tac dung
tang nang suit nudi luan trang, do kich thich qua
trinh sinh san vo tinh, lam thic an truc tiép hoac
tang cudng hip thu dinh dudng. Do vy, muyc tiéu
clia nghién ctru nay nham danh gia anh hudng cua
céc loai vi khuan hiru ich 1én quan thé luan tring
thong qua chi tiéu tang trudng va ti 1¢ mang trung
ctia lun tring trong phong thi nghiém va kiém tra
kha nang chiu dung cta luan trung khi cam nhiém
v6i vi khuin gdy bénh Vibrio, dé lam co sO Ung
dung vao san xuét, ning cao ning sudt va chat
lugng luan trung.

2 PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ctru

Dung cu va trang thiét bi thi nghiém bao gém
luéi loc 6 cac kich thude mit lusi khac nhau (30,
60 va 300 pm), ndi hép tiét trang, kinh lup, may do
pH, may lic, hé théng suc khi... Cac trang thiét bi
thu va phan tich mau vi sinh, chét lugng nudce. Hoa
chat: Glutaraldehyde 50 ppm, dung dich Lugol,
Chlorine, KI, thiosulfate natri (NaxS,03). Moi
truong chuyén biét cho Bacillus, Nutrient Agar
(NA) va Thiosulphate Citrate Bile Sucrose Agar
(TCBS). Ngudn nudc ngot duogc lay tur nguon nudc
mdy, va nu6e 6t (100%0) c6 ngudn goc tir rudng
muoi Vinh Chau, tinh Séc Trang. Nudc dung cho
nudi ludn tring (25%o) dugc pha tir 2 ngudn nudc
trén. Nudc sau khi pha duoc xtr Iy bang chlorine
(30 ppm) trong 24h. Sau d6 ding KI dé kiém tra
ham lugng Clo trude khi dwa vao sir dung. Néu con
chlorine thi trung hoa bang thiosulfate natri
(N8.28203).

Luan tring c6 ngudn gbe tir truong Pai hoc
Gent, Bi dugc nuoi giit gidng tai Phong thi nghiém
nu6i thire an ty nhién thuéc B6 moén Thuy sinh hoc
Ung dung. Luén trung dugc nhan giong 1 thang
trude khi tién hanh thi nghiém. Cac dong vi khuén
Bacillus thudn gdbm B7, B41 (B. amyloliquefaciens)
¢6 ngudn gde tir ao nudi tdm st huyén Vinh Chéu,
Tinh S6c Trang (Pham Thi Tuyét Ngan va Nguyén
Hiru Hiép, 2011). Tao Chlorella dugc str dung cho
ludn tring an v6i luwgng 100.000 t& bao/luin
trung/ngdy dém (Tran Swong Ngoc va Nguyén
Hong Loc, 2006).

2.2 Phwong phap nghién ciru

2.2.1 Phwong phdp sdt tring ludn tring dé tao
con non vo trung

Dé c6 duge mat s6 luan tring mong mudn va ty
1¢ luén tring mang tring cao, truéc khi bd tri thi
nghiém lun tring dd dugc nhan giéng bang cach
nuoi trong cac keo nhya 10 L, véi mét d6 nudi ban



Tap chi Khoa hoc Truong Pai hoc Can Tho

dau 1a 250 — 300 c4 thé/mL. Luan trung dugc cho
an bang tao Chlorella. Sau khi luan trung da mang
tring tién hanh sat trung luan trung dé dugc 4u
trung vo trung theo qui trinh da dugc ung dung tai
Trung tdm Khao ctru Artemia, Khoa Nong nghiép,
Truong Dai hoc Gent, Bi (Nguyén Thi Ngoc Tinh
etal.,2010).

Chét khir tring dugc st dung: Glutaraldehyde,
ndng do st dung 200 ppm, thoi gian sat tring 1 gid
trong nude bién 25%o da dugc tiét tring. Qui trinh
thuc hién nhu sau: Trung amictic tr luan trung
mang trimg da dugc dém va tinh toan dé co duoc
mat do luan tring mong mudén ban dau theo nhu
cau cua thi nghiém. Sau d6 luan tring mang trimg
duoc rira sach véi nude bién 25%o, loc qua ludi co
kich thudc mat lugi 300 um sau d6 rira sach lai
nhiéu lén qua ludi 60 pm. Co dac luan trung trude
khi tién hanh cho dung dich glutaraldehyde 200
ppm vao. Sau 1 gid, ludn trung trong moi Ong s&
duogc loc qua ludi 60 pm nhim loai bé xac luan
tring da chét sau d6 loc va rira lai nhidu lan qua
ludi 30 pm dé gir lai tht ca cac tring amictic,
trimg dugc 4p trong chai chira 250 mL nudc 25%o
va dugc ddt trén may lic. Sau 3 gid cic trimg
amictic dd dwoc no ra, dé yén trong khoang 1 phut
dé cho luan tring da chét lang hét xudng dudi day.
Tién hanh thu phan trén d6 vao chai méi, xac dinh
s6 luong luan trang méi né va tién hanh bé tri thi
nghiém.

BO tri thi nghigm
Thi nghiém 1: Panh gia anh hudng cua vi

khuén Bacillus 1én sy ting truong cia quin thé
luan trung.

) Luéan trung vo trﬁng da dugc bd tri trong céac
ong falcon 50 mL v6i mét d§ ban dau la 30 ca
thé/mL va duoc dat trén may lac. Thi nghiém gdm
3 nghiém thuc duge bd tri hoan toan ngau nhién,
moi ng}nem thire 3 1an lap lai. Cac nghiém thuc
duoc bo tri nhu sau:

— Nghiém thtrc 1: Khong b6 sung vi khuan
(doi chiig: BC).
Nghiém thirc 2: B sung vi khuan B7+ B41
(B. amyloliquefaciens), mat @6 107 CFU/mL

— Nghiém thirc 4: B6 sung ché pham vi sinh
Pro W méat do 10’ CFU/mL.

— Thanh phin cta ché phim vi sinh Pro W
trong 1 g:

— Bacillus subtilis 2.5 x 10'2 CFU/g
2.5 x 1012 CFU/g

— Bacillus licheniformis
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Thi nghiém dugc thuc hién 4 chu ky nuoi,
mdi chu ky kéo dai 4 ngdy. Sau mdi chu ky nudi
thu lai luan trung trong cung mdt nghi€ém thirc va
nudi méi hoan toan. Ngudn giéng cia chu ky thir 2
ly tir chu ky thtr 1, va tiép tuc nhu vay cho dén
chu ky 4.

Thi nghiém 2: Gy cam nhiém luan tring véi
Vibrio sau khi bo sung Bacillus.

Quén thé ludn tring & chu ky 4 duoc thu vao
cudi thi nghiém 1, giit riéng luan tring theo 4
nghiém thirc riéng biét. B tri thi nghiém tuong tu
nhu thi nghiém 1 (2 nghiém thtrc va 1 ddi ching),
nhung ¢ 2 nghiém thirc va ddi ching déu dwoc bd
sung vi khuan V. harveyi, mat d6 gdy cam nhiém
la 107 CFU/mL, thi nghiém dugc thuc hién trong
6 ngay.

2.2.2 Cac chi tiéu theo doi

Chi ti€u nhiét d6 va pH duoc do cudi mdi chu
ky nudi. Cac yéu t&6 NO,, TAN duoc do 4
ngay/lan; chi tiéu vi khuan (vi khuan tong
cong, Bacillus va Vibrio) cudi mdi chu ky nudi
va chi tiéu sinh hoc (s luan tring, ty 1¢ luan
tring mang trimg) duoc xac dinh mdi ngay.

2.3 Phuong phap thu thép, tinh todn va xir
ly so li¢u

2.3.1 Chi tiéu moi truong va vi sinh

Nhiét d duoc do bang nhiét ké thiy ngan. pH
do bang may do pH. Cac chi tiéu NO, va TAN
duogc do theo phuong phap Indo — phenol blue va
Dianozium (APHA, 1995).

a. Phirong phdp nudi tang sinh vi khudn

Vi khuén Bacillus B7, B41 da trit ¢ phong vi
sinh duoc cdy truyén trén méi truong chuyén biét
cho vi khuan Bacillus hoac moéi truong TSA hodc
NA, sau d6 dung que cay lay mot it khuén lac cdy
vao ong nghiém c6 chira méi truong TSB, dé 1en
may lic ¢ nhiét do 30°C. Sau 24 gio thiy 6ng
nghiém chira dung dich vi khuan chuyén sang mau
hoi duc. Chuyén 5 mL dung dich chira vi khuén
sang binh tam gidc c6 chtra 450 mL méi trudng
long (TSB). Sau 24 gio thu dugc 500 mL dung
dich chira vi khuan cn nudi ting sinh.

b. Phiwrong phdp phén tich mau vi sinh trén
moi truong thach

— Phuong phép xéc dinh mat do vi khuan
Bacillus bang phuong phap dém khuan lac
(Nguyén Lan Diing, 1983)
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— Phuong pha}p x4c dinh mat do V§ khuél} téng
cong va Vibrio bang phuong phép dém khan lac
(Baumann e al., 1980)

2.4 Chi tiéu sinh hoc

Luan tring da dugc dém mdi ngay dé xéc dinh
ty 1& sépg. Mat d¢ luan trung dugc xac dinh héng
ngay bang cach su dung micropipet 100 pL, co
dinh va nhudm mau bang Lugol. Sau d6 dém trén
kinh Iup, khong dém nhiing con khong bat mau
Lugol (luan trang chét). Ty 1€ song (%) = (Ne/No) x
100 (Nc: S6 luén trung lic két thuc thi nghiém; No:
So luan trung luc bat dau thi nghiém). HE s6 trimg:
HST(%) = n/N (n: SO ¢4 thé luan trung mang trimg,
N: Tong so0 luan trung dém).

2.5 Xirly s6 liéu

S6 ligu da thu thap dwoc xir 1y so bd véi
chuong trinh Excel va xu ly thong ké bang phan
meém Statistica 5.0; st dung phép thur LSD. So sanh
su khac biét gilra cac nghiém thiic (ANOVA).

3 KET QUA VA THAO LUAN

3.1 Thinghiém 1: Khdo sat anh huéng cia
vi khuan Bacillus 1€n sy ting truéng cia quan
the luin trung

3.1.1 Bién ddng cdc yéu té méi truong

a. Nhiét do va pH

Nhiét do gitra cac nghiém thirc c6 bd sung vi
khuén va khong bd sung vi khuén trong thi nghiém
khéc biét khong ¥ nghia (p>0,05), nhiét do it bién
dong, nhiét d6 dao dong khoang 25,3 — 29,5°C.
Nhiét d6 dao dong khong dang ké 1a do thi nghiém
déu dugc b tri trong phong thi nghiém va cing
diéu kién méi trueong, vi vay su tac dong cia nhiét
d6 bén ngoai vao 1a nhu nhau. Theo Fulks (1991)
nhiét d¢ dao dong thich hop cho luan trung 1a 20 —
30°C vi vay nhiét d trong thi nghiém nam trong
khoang thich hop cho sy phat trién cta luan tring.
pH c6 khuynh hudng giam trong cac chu ky nubi
do str dung thirc an hoan toan la tdo nén & cudi vu
lwong tao du thira va bit ddu phan hiy s& lam ting
lugng CO; s€ lam giam pH, do gia tri pH phu thudc
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vao nhiéu yéu t6 trong d6 su hdp thu ngudn dam
khac nhau ciing dan dén sy bién doi pH ctia moi
truong cé tao.

b. Tong dam ammon TAN

Két qua bién dong ham lwong TAN & thi
nghiém dugc trinh bay & Hinh 1 cho thdy & cac
nghiém thirc ham luong TAN déu c6 khuynh
huéng tang nhanh va cao, ¢ nghiém thic BC co
ham lwong TAN trung binh thap nhat (18,13 +
6,8 mg/L) va cao nhét 1a & nghiém thirc B7 + B41
(21,54 + 11,8 mg/L) khéc biét co y nghia thong ké
giita nghiém thirc di ching va cac nghiém thirc
con lai qua cac chu ky thu mau (p<0,05). O chu ky
2 ham lugng TAN & nghiém thirc PC thép nhat
(1,12 mg/L), cao nhit & chu ky 4 nghiém thirc B7 +
B41 (29,64 mg/L). Cang vé cubi thi nghiém thi
ham lugng TAN cang ting dan do qué trinh tich
liy dinh dudng, TAN la téng ham lugng NH,",
NH; c6 trong méi truong nudc duge goi 1a tong
dam amon, c6 lién quan dén mat sb cac vi khuén
chuyén héa dam. Do mat d§ nuoi ludn trung & cudi
chu ky cang nhiéu thi s6 lugng cho an cang cao khi
d6 s€ c6 sy tich tyu va phan huy thic an du thiura
cling nhu chat thai cua luan tring s& lam ting ham
lugng TAN trong thi nghiém.

Nhin chung lurong TAN & nghiém thirc c6 bd
sung 107 CFU/mL vi khuén Bacillus cting nhu ché
pham vi sinh cao hon nhiéu so v6i nghiém thirc ddi
chimg. Nhu viy, ¢ nghiém thic ¢6 bd sung vi
khuén Bacillus, ché phém vi sinh v&i mat do cao da
tham gia phan huy vat chit hitu co chuyén sang
NH4"/NH3 lam cho ham lugng TAN tang mét cach
dang ké. Theo Hirata va Nagata (1982) chit thai va
chat bai tiét cua luan tring phan 16n 13 ammonia
dudi dang hoa tan chi yéu 14 ammonia va ure nén
khi mat d¢ luan trung tang cao thi TAN cao. Trong
mdi chu ky nudi hoan toan khéong thay nuédc va
thirc an cho luan trang 1 tado nén mot phan ion
NH," (mdt dang phan dam wa chudng ctia thyc vét)
da duoc tao hép thu, nén TAN luén & mirc cao va
tang dan vé cudi thi nghiém.
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Hinh 1: Ham lwgng TAN trung binh & cac chu ky nuéi trong thi nghiém

¢. Nitrite (NO;y )

Két qua thi nghiém trinh bay & Hinh 2 cho thiy,
ham lugng NO,” ¢ chu ky 4 cao hon & chu ky 1 va
chu ky 2,3. Ham luong NO, trung binh & cac
nghiém thic dao dong tir 0,03 — 0,35 mg/L. Ham
lugng NOy™ ¢ chu ky 3 & nghiém thitc Pro W khac
biét c6 ¥ nghia théng ké so voi BPC (dbi chimg)
(»<0,05), nghiém thitc Pro W 16n hon c6 y nghia
thdng ké (p<0,05) so v6i nghiém thic B7 + B41, ¢

302
Nl =l

CmEKy1

chu ky 4 khac biét co y nghia thong ké giita
nghiém thuc B7 + B41 v6i cac nghiém thuc con lai
(p<0,05). Do céc thirc an du thira va chét thai cua
luén trang nén ham luong céc chét dinh dudng gbc
dam c6 khuynh hudng gia ting vao cudi thi
nghiém. Ham luong nitrite trung binh cua tat ca cac
nghiém thirc 1a 0,14 mg/L hoan toan khong gy hai
d6i voi luan trung. Theo Groeneweg va Schluter
(1981), thi ham lwong NO, tir 10 — 20 mg/L thi
khéng gay doc cho luan trung.

BRDEC
BBETH1

Chnky 4

Hinh 2: Ham lwgng NO2" trung binh & cdc chu ky nudi trong thi nghiém

3.1.2 Bién dong mat do vi khudn
a. Bién dong mdt do vi khuan téng cong

Mat do vi khudn téng cong dat cao nhét qua Kkét
quéa phan tich 1a & chu ky 4 ctia nghiém thuc dbi
chung (16,6x10* CFU/mL), thip nhat 13 ¢ chu ky 2
nghiém thirc Pro W (6,4x10* CFU/mL) dugc trinh
bay & Hinh 3. Mat d6 vi khuan tong c6 gié tri trung
binh & cac nghiém thic BDC, B7 + B41, Pro W lan
luot 1a 16,6x10* CFU/mL, 10,5x10* CFU/mL,
6,4x10* CFU/mL. Qua Hinh 3 cho théy mat do vi
khuén & cac nghiém thic khac biét khong co y
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nghia thong ké ¢ cac chu ky (p>0,05). Mat do vi
khuan tong cua nghiém thirc dbi chimg khac biét
¢6 y nghia thong ké so véi cac nghiém thirc con lai
¢ chu ky 4 (p<0,05), diéu nay cho thay tac dung
ctia vi khuén bd sung ciing nhu ché phdm vi sinh
bd sung vao cic nghiém thitc ¢6 kha néang tuc ché
cac dong vi khuan con lai. O nghiém thire DC do
khong c6 bd sung vi khudn nén mat sé vi khuan
téng tang dan vao cudi mdi chu ky, c6 thé 1a do vi
khuan Vibrio va cac vi khuan khac, & nghiém thirc
Pro W thi vi khudn tong ¢6 khuynh huéng giam
dan diéu nay chung t6 kha ning cai thién moi
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truong ciing nhu tao ra cac dong khang khudn cua
ché phém vi sinh. Mat do vi khuin téng 6 su bién
dong khac nhau gitra cac chu ky thu mau ciing nhu
o tung nghiém thirc. Theo Hagiwata (1995), trich
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béi Rombaut, 2001, mot sé vi khuén trong hé
thong nudi luén tring sir dung 1am ngudn thirc an,
cho nén mat d6 vi khuan c6 sy bién dong giira cac
chu ky thu mau.

B BC
mB7+11
B Pro W

40 -
-
£ 30
r‘
% 20 L
= 104 , [HES
Cl = ; T
CmKy1 Chuky 2

Chu k¥ 3

Chu k¥ thu mau

Hinh 3: Mat d¢ vi khuén téng cong trung binh & cac chu ky nudi trong thi nghiém

b. Bién dong mat do vi khudn Bacillus

Mat d6 vi khuan Bacillus dao dong tir 2,05x10°
—27,95x10° CFU/mL, cao nhit & nghiém thirc B7
+ B41 c6 gia tri trung binh tr 16,38x103 + 8,16
CFU/mL, nghiém thirc ddi ching thip nhét co gia
tri trung binh 3,67x103 + 3,07 CFU/mL & Hinh 4.
Mat d6 vi khuan Bacillus & nghiém thic DC cta
chu ky 1, chu ky 2 khac biét co y nghia théng ké
véi 2 nghiém thirc con lai (p<0,05). Mat d6 vi

khudn bién dong theo ting chu ky thu miu, cac
nghiém thirc c6 bd sung vi khuan ciing nhu ché
phém vi sinh thi mat do vi khuan Bacillus s& cao
hon nghiém thirc dbi chimg, diéu nay xay ra la do
vi khuan Bacillus dugc bd sung dinh ky, ban dau
mat do Bacillus thap va ting 1én sau khi dugc bd
sung vao, cang vé cudi thi nghiém thi mat do
Bacillus 6n dinh dan, mat sé vi khudn cao hon so
v6i khong bd sung.
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Hinh 4: Mt d9 vi khuin Bacillus trung binh & cac chu ky nudi trong thi nghi¢m

c. Bién dong mat do vi khuan Vibrio

Vibrio & cic nghiém thirc bd sung vi khuén va
ché pham vi sinh dao dong tir 1,3x10% — 72,6x102
CFU/mL, con & nghiém thirc ddi chimg dao dong
tir 4,3x10° — 9,4x10° CFU/mL. O Hinh 5 cho thay
& cac nghiém thirc ¢6 bd sung vi khuan ciing nhu
ché pham vi sinh thi thdy mat do Vibrio giam dan
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vé cudi thi nghiém, khac biét c6 y nghia thong ké
v6i nghiém thite PC va cac nghiém thic con lai &
céc chu ky cudi (p<0,05), diéu nay chimg t6 néu bd
sung vi khuan Bacillus dinh ky s& 1am kim ham sy
phat trién ciia Vibrio, & nghiém thuc DC mat do
Vibrio luon dao dong va khong on dinh, do su tich
lity thirc an du thira va chét thai cia luan tring lam
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cho moéi truong nude trd nén xAu di, d6 1a diéu kién
thuan lgi cho Vibrio phat trién va néu bd sung cac
vi khuén ¢6 lgi s& kiém him mat d6 Vibrio trong
moi truong nudi.

Theo Rengipipat er al. (1998), cho ring bao tir
Bacillus nhu mét tac nhan sinh hoc giup lam giam
bénh Vibrio trong hé théng nuéi thuy san. Nghién
ciru cua Hasting va Nealson (1981) cho rang
Bacillus c6 thé tao ra mot s chat khang khuén
hodc mdt vai san pham co thé tiéu diét Vibrio
harveyi. Theo Tran Thi Thu Hién (2010) vi khuan
Bacillus trong qua trinh phat trién c6 thé san sinh
ra chat kiém ham, rc ché vé&i cac vi khuin gay
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bénh thong qua mot s6 co ché canh tranh OXY, chét
dinh dudng, canh tranh vi tri va san sinh ra cac chét
(rc ché sy phat trién cta vi sinh vat gdy bénh. Mot
s6 nghién ctru da cho thiy vi khudn Bacillus c6 kha
ning khong ché bénh dich bang cich tc ché su
phat trién ctia vi khuan gay bénh Vibrio, thuc day
qua trinh thyc bao, ting hoat dong cua Melanin va
khang khuan.

Theo Moriaty (1999), mat do vi khuan Vibrio
vuot qua 10> CFU/mL s& gy hai dén ddi twong
nuoi, vi vay trong sudt thi nghiém mat d¢ Vibrio
nam trong giéi han cho phép va khong anh huong
dén quan thé luan tring.
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Hinh 5: Mat d¢ vi khuan Vibrio trung binh & cic chu ky nudi trong thi nghiém

3.1.3 Sw phat trién cia ludn tring
a. Bién dong mat do ludan trung

Téc d6 ting truong cua lun trang trong 4 chu
ky nudi phat trién 6n dinh va tang rat nhanh. Diéu
nay chimg t6 luan tring bat dau mang trimg va
sinh san nhanh tir ngay thu 2. Mat d¢ luan trung
trong 2 ngdy dau ting gidng nhau khong co su
khac biét (p > 0,05) va tang nhanh vao nhitng ngay
cudi cua chu ky, mat d6 bd tri ban dau 1a 30 ca
thé/mL. O mdi chu ky mat d¢ luan tring thudng s&
dat gia tri cao vao ngay thur 3, mat d luan trang &
nghiém thirc B7 + B41 & chu ky 1 14 cao nhét, mat
d6 dat 1.000,78 c4 thé/mL, mat do trung binh ciing
cao nhat 1a 401,62 c4 thé/mL, thip nhat 1a &
nghiém thic BC 1a 92,46 ca thé/mL. O nghiém
thitc B7 + B41 va nghiém thirc Pro W thi mat do
luan tring trung binh déu c¢é gia tri cao hon so voi
nghiém thic DC. Két qua nay hoan toan khong
chiu anh huéng boi yéu t6 thire an vi lugng thirc an
cung cip vao cho luan tring & tit ca cac nghiém
thirc déu nhu nhau. O chu ky 1 mat d6 luan tring
cao nhat & nghiém thic B7 + B41, & cac chu ky sau
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mat d6 ludn tring bit ddu 6n dinh nén khong ting
cao. Do mot chu ky chi kéo dai 4 ngay s& khong
thdy rd su khac biét giira cac nghiém thirc nén den
chuky 2, 3 méi thiy 16 su ting truong va phat trién
ctia quan thé ludn tring.

Phan tich cho théy & nghiém thuc DC thi mat
d6 luan tring khéc biét c6 y nghia thong ké voi hai
nghiém thirc con lai (p < 0,05), diéu nay chimg to
khi b6 tri vi khuan ciing nhu ché pham vi sinh s&
lam cho mat d6 luan tring ting dang ké do moi
truong nudi ngdy cang x4u cling nhu mat do luan
trung cang cao s€ lam mét do luén trung giam dan
vao cuoi m01 chu ky nuéi, anh huong dén két qua
sy phat trién ciia luan trang.

Theo Hagiwata (1995, trich boi Rombaut,
2001), thi mot s6 vi khuan trong hé théng nudi luan
tring ¢6 thé dugc luan trung st dung 1am ngudn
thirc an bd sung tac dung kich thich su ting trudong
va phat trién cia luan tring, mot sb vi khuan c6 tac
dung trc ché su phat trién ctia cac dong vi khuan c6
hai tao diéu kién t5t cho ludn trung phat trién.
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Hinh 6: Bién dong mat do luan triang qua cic chu ky nudi trong thi nghiém

b. Bién dong mdt dj va ty Ié luan tring mang trimg

Ty 1¢ luan tring mang trimg dwoc thé hién &
Hinh 7, mat d6 luan trung mang trimg s€ gia tang
theo mat d¢ luédn trung, ty 1€ mang trimg cia luan
tring ngay dau bé tri & cac nghiém thirc nim trong
khoang tir (11,31+ 4,4 con/mL), & chu ky 1 nghiém
thitc B7 + B41 thi mat d§ luan trung mang trung
cao nhét trung binh dat 46,89 con/mL, s6 luan
trung cao nhét dat 143,12 con/mL dat 18,8%, hé sb
trimg dat 5,3%. O nghiém thirc PC trung binh dat
7,61 con/mL chiém ty 1¢ thap nhat, h¢ so trimg 1a
0,28%, nghiém thirc DC khac biét co ¥ nghia thong
ké véi cac nghiém thire con lai (p<0,05). Chu ky 1

mat d6 luan tring mang trirg cao ¢ nghiém thurc
B7 + B41 ching to luan tring c6 sir dung vi khuén,
chu ky hai théy r0 dugc mét do luan trung mang
trimg & nghiém thirc DC thap nhét, & chu ky 2 va 3
mat d6 ludn tring mang tring cling tang cao ¢
nghiém thirc ¢6 bd sung vi khuan va ché pham vi
sinh so véi nghiém thuec BDC. Do méi truong nudc
c6 lugng thirc dn du thira cung véi mat do tn'rng
tang nén ty 1¢ luan trung mang trimg giam vao cudi
mdi chu ky nuéi. Piéu nay chimg t0 mat do mang
trimng cua ludn trung phu thudc rat nhiu vao moi
trueong va thirc an.
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Hinh 7: Bién dong mat do luin tring mang trirng qua cac chu ky nudi trong thi nghi¢m

3.2 Thinghi¢m 2: Giy cim nhiém luan
trung vé6i vi khuan Vibrio

Sau khi két thuc thi nghiém 1, sir dung luan
tring dugc nudi voi vi khuan Bacillus & giy cam
nhiém véi Vibrio harveyi, mat d§ trung binh 1a
19x10” CFU/mL. Qua Bang 1 cho thiy sau 6 ngay
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bd sung vi khuéan thi mat do Vibrio giam dang ké
trung binh chi con 0,7x10° CFU/mL, quan thé luan
trung ciling giam. Theo Moriaty (1999) trich boi
Ngo Thi Huyén (2011), mat d6 vi khuan Vibrio
vuot qua 10> CFU/mL thi s& gay hai dén ddi twong
nudi, quan thé luan tring ban dau tir 463,8 con/mL
giam con 19,7 con/mL.
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Téc d6 suy giam cua ludn tring nhanh nhit 1a & ¢6 tac dung duy tri mat do luan trung ddng thoi
nghiém thirc DC, luan tring chét hoan toan & ngay kim hidm sy phat trién cta Vibrio. Cac nghiém thirc
thtt 6 & Hinh 8, cac nghiém thirc con lai mat do khac biét khéng c¢6 y nghia théng ké, do sau 16
luan trung cling giam rd sau 6 ngay thi nghiém. ngay thi nghiém nén quan thé ludn tring da bat dau
Dic biét 1a ¢ cic nghiém thic luan tring co bd cham gia tang mat dg, nén khi gay thi nghiém cam
sung Bacillus & thi nghiém trudc, loai vi khuan co nhiém mat d6 luan tring s& mau suy tan hon.

thé han ché su phat trién cta vi khuan c6 hai nén
Bang 1: Bién dong mat d9 vi khuin Vibrio truée va sau khi bo sung

Nghiém thirc PC B7 + B41 Pro W
Trudce 12x107£112 27x107+£30% 18x107+512
Sau 1,5%10%+£57,72¢ 0,3x10° £103° 0,4x10°£167,6¢

Ghi chii: Cdc tri s6 trén ciing mot hdng véi ky tie giong nhau dé chi sw sai biét khéng cé ¥ nghia thong ké (p<0.03, Tukey
HSD test)

——BC
—a—B7 +B41

——Pro W

Hinh 8: Bién dong mat do luan trung khi dwgc giy cim nhiém véi Vibrio harveyi
4 KET LUAN VA PE XUAT théy mat do Vibrio giam dan vé guéi thi nghiérp,
41 Kétl ﬁ.n moi truong duge cai thién nho bo sung vi khuan
’ us cling nhu ché pham vi sinh. Luan trung qua

Mat d6 bd tri ban dau 1a 30 c4 thé/mL véi ba thoi gian bo sung voi Bacillus c6 kha nang duy tri
nghiém thac thi nghiém thac B7 + B41 (Bacillus ty 1& song t6t hon khi gay cam nhiém véi vi khuan
amyloliquefaciens) thi mat d§ luan truing mang V. harveyi, nhung khac bi€t khong ¥ nghia so voi
trung trung binh dat 46,89 con/mL cling nhu mat doi chung.
d6 luan trung dat 1.009,78 ca thé/mL, mat dg trung 4.2 D3 xuit
binh dat 401,62 ca thé/mL cao hon so véi nghiém . N ] N
thie BC va nghiém thic Pro W. Mat do vi khuan Cén c6 nhicu hon nhimng nghién ctru vé sirc
Bacillus dao dong tr 2,05x10° — 27,95x103 song cling nhu kha nang ting tru’orng cua luan trung
CFU/mL, cao nhit & nghiém thte B7 + B41 ¢6 gia thong qua viéc bd sung vi khuan va ché pham vi

tri trung binh tr 16,38x10° + 8,16 CFU/mL, sinh. Can tim hiéu sau hon vé kha nang loc cua
nghiém thirc ddi chimg thép nhét ¢ gié tri trung luén tring d6i véi viée bd sung vi khuan cé lgi vao
binh 3,67x10° + 3,07 CFU/mL nén mdi trudng hé thong nuodi. Nghién cliru cac thi nghiém lién
nuédi cé bd sung ché phim vi sinh hay vi khuin quan dén sy kiém sodt hé vi sinh trong moi trudng
Bacillus thi ning suat nudi luan tring s& dugc nang nuoi lun tring nham chon loc gidng luan tring o

cao cling nhu méi truong nude duge cai thién dang chat luong t6t hon.

ké. Vi khuan Bacillus co khq néng uc cheé §Vi khuér} TAI LIEU THAM KHAO

Vibrio, & cac nghiém thurc bo sung vi khuén va ché

phém vi sinh dao déng tir 1,3x10% — 72,6x10? 1. APHA, AWWA, WEF, 1995. Standard
CFU/mL, con & nghiém thirc d6i chimg dao dong method for the examination of water and

tir 4,3x10° — 9,4x10° CFU/mL. Cac nghiém thirc wastewater (19 th Edidtion). Washington DC,
¢6 bd sung vi khuan ciing nhu ché pham vi sinh thi American Public Health Association (APHA).

119



Tap chi Khoa hoc Truong Pai hoc Can Tho

2. Baumann, P., L. Baumann, S. S. Bang, and
M. J. Woolkalis. 1980. Reevaluation of the
taxonomy of Vibrio, Beneckea, and
Photobacterium.: abolition of the genus
Beneckea. Curr. Microbiol. 4:127-132.

3. Fulks, W. and K. Main, 1991. The design
and operation of commercial-scale live
feeds production system. In: W. Fulks, K.
Main (eds), Rotifer and microalgae culture
system. Proceeding of a US-Asia workshop.
The Oceanic institute, HI, pp: 25-52..

4. Gatesoupe, F. J., T. Arakawa, and T.
Watanabe. 1989. The effect of bacterial
additives on the production rate and dietary
value of rotifers as food for Japanese
flounder, Paralichthys olivaceus.
Aquaculture 83:39-44.

5. Groeneweg, J. and Schluter, 1981. Mass
production of freshwater rotifers on liquid
wastes.II. in: Mass production of Brachionus
rubens (Ehrenberg 1838) in the effluent of
high rate algal ponds used for the treatment
of piggery waste, Aquaculture 25: 25-33.

6. Hino, Akinori va Masachika Maeda, 1991.
Eviromental Management for Masculture of
Rotifer, Brachionus plicatilis. Rotifer and
Microalgae Culture Systems p127 — 133.

7. Lubzens, E., A. Tandker and G. Minkoff,
1987. Rotifer as food in aquaculture.
Hydrobiologia. 186/187, pp: 387- 400.

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

9. Moriarty, D. 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.

10. Nagata, W.D. 1989; J.N.C. Whyte. 1992.
Effect of yeast and algal diets on the growth
and biochemical composition of the rotifer
Brachionus plicatilis (Muller) in culture.
Aquaculture and fisheries management
1992, 23p:13-21.

11. Nguyén Lan Diing, 1983. Thyc tip vi sinh
vat hoc. Nha xuét ban Dai hoc va Trung hoc
chuyén nghiép Ha No6i, 368 trang.

12. Nguyén Thi Ngoc Tinh, Nguyen Ngoc
Phuoc, K. Dierckens, P. Sorgeloos, P.

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 35 (2014): 111-120

Bossier, 2010. Gnotobiotically grown rotifer
Brachionos plicatilis sensu strictu as a tool
for evaluation of microbial function and
nutritional value of different food types.
Aquaculture 253: 421-432

13. Nogrady. T., Walla. L., Snell, T. W.
Rotifera: Vol 1. Biology, Ecology and
systematic in: Dumont, H.J. Ed., Guide to
the identification of the microinvertebtates
of the continental waters of the world. SPB
Academis Publisher, the Hague, The
Netherlands, 142pp.

14. Pham Thi Tuyét Ngan va Nguyén Hiru
Hiép, 2011. Dinh danh cic nhém vi khuan
chuyén hoa dam bang phép thir sinh hoa va
k¥ thuat sinh hoc phén tir. Ky yéu Hoi nghi
Khoa hoc Thiy san lan 4, Nha xut ban
Nong nghiép TP. HCM, trang 42-54

15. Rombaut G., Ph. Dhert, J. Vandenberghe, L.
Verschuere, P. Sorgeloos, W. Verstraete, 1999.
Selection of bacteria enhancing the growth rate
of axenically hatched rotifers (Brachionus
plicatilis). Aquaculture 176: 195-207.

16. Rombaut, 1.G, 2001. Control of microbial
community in rotifer cultures (Brachionus
plicatilis), PhD thesis.

17. Rengpipat, S., W. Phianphak, S.
Piyatirativivorakul and P.Menasveta.
1998.Effects of a probiotic bacterium on black
tiger shrimp Penaeus monodon survival and
growth. Aquaculture 167, trang 301 — 313.

18. Snell, T.W. and K. Carrillo, 1984. Body size
variation among strains of rotifer Brachionus
plicatilis. Aquaculture 37, pp: 359-367.

19. Tran Swong Ngoc va Nguyén Hiru Loc
2006. Nghién ctru thiét 1ap hé thong nuoi
két hop luan tring (Brachionus plicatilis)
v6i bé nude xanh. Tap chi Nghién ctru Khoa
hoc, Trudong Dai hoc Can Tho:82-91.

20. Tran Thi Thanh Hién, Tran Ngoc Hai,
Nguyén Vian Hoa, Tran Suong Ngoc,
Nguyén Thi Thanh Thao, 2007. Bai giang
“K¥ thuat nu6i thirc an ty nhién”.

21. Tran Cong Binh, 2006. Nghién ciru hé
thng nudi luan tring ning suit cao va 6n
dinh thich hop véi diéu kién Viét Nam. Dé
tai khoa hoc cép bo.

22. Tran Thi Thu Hién, 2010. Phén 1ap va
tuyén chon ching vi khuén thudc chi
Bacillus tng dung tao ché pham sinh hoc dé
xir Iy méi truong nudi trong thiy san.



