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Linh vyc ky thuat dwoe dé cap
Sang ché thudc linh vuc nudi trdng thily san. Cu thé, séng ché dé cap dén cac
chiing Bacillus va Lactobacillus mang lai 1oi ich cho cac dong vat thuy sinh va phuong

phap st dung céc ching nay.

Tinh trang k§ thuit cia sang ché

Nghé nudi trdng thily san 1a hé thong san xuét ngdy cang phd bién dé cung cip ca
va cac loai giap xac cho thic an cla nguoi. Nghé nubi tdm di trd thanh cong nghiép toan
cdu voi gia tri ban 1é hing niam hang ty d6 la. Tom thé chan tring (Penaeus vannamei) 1a
mdt trong s cac loai thity san chinh trén thé giéi. Nguoi nudi tdbm ngay cang quan tdm
dén cac giai phap ma c6 thé cai thién chit lugng nude, ning suét va ty 1é séng.

Ngoai ra, cac bénh do cac tdc nhan giy bénh nhu virut gdy hoi ching d6m tring
(White Spot Syndrome virus: WSSv) va loai Vibrio lién tuc gay thiét hai cho cong nghiép
nudi tdm & cac ving thudc chau A va Nam M§. Cac thiét hai nay 1am tiéu tén hang ty do
la va 1am giam san luong. Do vén d& an toan thuc phim va méi trudng, viée st dung chét
khang sinh ngay cang giam trong nghé nudi tom.

Do d6, trong nghé nudi trong thuy san rat cin ¢ cac giai phap khong dung chat
khéng sinh dé cai thién chit lugng nuéce, ning suat, ty 1é séng va stic chdng chiu tic nhan
gdy bénh & dong vat thay sinh. Vi vay, can c6 cac chiing Bacillus va Lactobacillus mang

lai loi ich cho cdc dong vat thiy sinh va phuong phép st dung céc chiing nay.

Ban chét ky thuét clia sing ché

Sang ché d& xuét cac chung Bacillus va Lactobacillus dugc phan 1ap, ché phdm
chtra cac ching Bacillus va Lactobacillus nay, phuong phap st dung cac ching nay cho
dong vat, ché phém thtrc an hodc phu gia thire n cho dong vat, va phuong phap san XUAt
cac ching nay.

Theo mdt phuong 4n, sing ché d& xudt mot hoic nhiéu ching Bacillus dugc phan
lap dwoc chon tir nhém bao gdm B. subtilis, B. licheniformis, B. pumilus, B. coagulans,

B. amyloliquefaciens, B. stearothermophilus, B. brevis, B. alkalophilus, B. clausii, B.
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halodurans, B. megaterium, B. circulans, B. lautus, B. thuringiensis va B. lentus. Theo
phuong an khéc, sang ché d xuit mot hodc nhidu ching Lactobacillus duge phan 1ap
duoc chon tir nhém bao gdm L. helveticus, L. amylovorus, L. curvatus, L. cellobiosus, L.
amylolyticus, L. alimentarius, L. aviaries, L. crispatus, L. curvatus, L. gallinarum, L.
hilgardii, L. johnsonii, L. kefiranofaecium, L. kefiri, L. mucosae, L. panis, L. pentosus, L.
pontis, L. zeae, L. sanfranciscensis, L. paracasei, L. casei, L. acidophilus, L. buchnerii, L.
farciminis, L. rhamnosus, L. reuteri, L. fermentum, L. brevis, L. lactis, L. plantarum, L.
sakei va L. salviarium.

Theo phuong 4n cu thé, sang ché @ xudt mot hodc nhidu ching dugc phéan lap
duogc chon tir nhém bao g@)m Bacillus pumilis 3064, Bacillus subtilis BS 2084 (NRRL B-
50013), Bacillus subtilis BS15 Ap4 (ATCC PTA-6507), Bacillus subtilis AGTP BS3BP5
(NRRL B-50510), Bacillus subtilis AGTP BS442 (NRRL B-50542), Bacillus subtilis
AGTP BS521 (NRRL B-50545), Bacillus subtilis AGTP BS918 (NRRL B-50508),
Bacillus subtilis AGTP BS1013 (NRRL B-50509), Bacillus pumilis 119 (NRRL B-
50796), Bacillus subtilis 3A-P4 (ATCC PTA-6506), Bacillus subtilis 22C-P1 (ATCC
PTA-6508), Bacillus licheniformis 842 (NRRL B-50516), Bacillus subtilis BS27 (NRRL
B-50105), Bacillus licheniformis BL21 (NRRL B-50134), Bacillus pumilus AGTP BS
1068 (NRRL B-50543), va Bacillus subtilis AGTP BS1069 (NRRL B-50544),
Lactobacillus farcimins CNCM-1-3699, va Lactobacillus rhamnosus CNCM-I1-3698, va
cac chiing c6 tit ca cac dic tinh cta ching, dan xuit hodc bién thé bat ky cua ching, va
hdn hop cta chiing.

Theo phuwong 4n khéc, sang ché dé xut ché phim chtta mot hodc nhiéu chiing
dugc phan 1ap dugc chon tir nhém bao gé)m Bacillus pumilis 3064, Bacillus subtilis BS
2084 (NRRL B-50013), Bacillus subtilis BS15 Ap4 (ATCC PTA-6507), Bacillus subtilis
AGTP BS3BP5 (NRRL B-50510), Bacillus subtilis AGTP BS442 (NRRL B-50542),
Bacillus subtilis AGTP BS521 (NRRL B-50545), Bacillus subtilis AGTP BS918 (NRRL
B-50508), Bacillus subtilis AGTP BS1013 (NRRL B-50509), Bacillus pumilis 119
(NRRL B-50796), Bacillus subtilis 3A-P4 (ATCC PTA-6506), Bacillus subtilis 22C-P1
(ATCC PTA-6508), Bacillus licheniformis 842 (NRRL B-50516), Bacillus subtilis BS27
(NRRL B-50105), Bacillus licheniformis BL21 (NRRL B-50134), Bacillus pumilus
AGTP BS 1068 (NRRL B-50543), va Bacillus subtilis AGTP BS1069 (NRRL B-50544),
Lactobacillus farcimins CNCM-I-3699, va Lactobacillus rhamnosus CNCM-1-3698, va
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céc ching c6 tht ca cac dic tinh ciia ching, din xuét hodc bién thé bat ky cia chung, va
hdn hgp cua ching.

Theo mét s6 phuong 4n, sang ché @& xuét ché pham chia ching Bacillus pumilis
3064, chiing Bacillus subtilis BS 2084 (NRRL B-50013), va chiing Bacillus subtilis BS15
Ap4 (ATCC PTA-6507). Theo phuong 4n khéc, sang ché @ xuét ché phdm chira chiing
Bacillus pumilis 119 (NRRL B-50796), chung Bacillus subtilis BS 2084 (NRRL B-
50013), va chung Bacillus subtilis BS15 Ap4 (ATCC PTA-6507). Theo phuong an khac,
sang ché d& xuit ché phidm chra ching Bacillus subtilis 1013 (NRRL B-50509), ching
Bacillus subtilis BS918 (NRRL B-50508), va chung Bacillus subtilis BS3BP5 (ATCC
PTA-50510). Theo phuong an khéc, sang ché @& xuit ché phim chtra ching Bacillus
licheniformis 842 (NRRL B-50516), ching Bacillus subtilis BS27 (NRRL B-50105), va
ching Bacillus licheniformis BL21 (ATCC PTA-50134). Theo cic phuong 4n khac, sang
ché d& xuét ché phdm chua ching Bacillus subtilis 3A-P4 (ATCC PTA-6506), ching
Bacillus subtilis BS15 Ap4 (ATCC PTA-6507), va ching Bacillus subtilis 22C-P1
(ATCC PTA-6508).

Theo phuong 4n khéc, sang ché @& xuit phuong phap bao gdm viéc cho dong vat
str dung lugng hiru hiéu cta ché phim chira mot hodc nhiéu ching dugc phén lap duge
chon tir nhém bao gdm Bacillus pumilis 3064, Bacillus subtilis BS 2084 (NRRL B-
50013), Bacillus subtilis BS15 Ap4 (ATCC PTA-6507), Bacillus subtilis AGTP BS3BP5
(NRRL B-50510), Bacillus subtilis AGTP BS442 (NRRL B-50542), Bacillus subtilis
AGTP BS521 (NRRL B-50545), Bacillus subtilis AGTP BS918 (NRRL B-50508),
Bacillus subtilis AGTP BS1013 (NRRL B-50509), Bacillus pumilis 119 (NRRL B-
50796), Bacillus subtilis 3A-P4 (ATCC PTA-6506), Bacillus subtilis 22C-P1 (ATCC
PTA-6508), Bacillus licheniformis 842 (NRRL B-50516), Bacillus subtilis BS27 (NRRL
B-50105), Bacillus licheniformis BL21 (NRRL B-50134), Bacillus pumilus AGTP BS
1068 (NRRL B-50543), va Bacillus subtilis AGTP BS1069 (NRRL B-50544),
Lactobacillus farcimins CNCM-1-3699, va Lactobacillus rhamnosus CNCM-I-3698, va
céc chung c6 tit ca cac dic tinh cia ching, din xudt hodc bién thé bét ky cua ching, va
hdn hop ctia ching.

Theo mot s phuong an, phuong phap dugc mo ta trong ban md ta nay bao gbm
viéc cho dong vat sit dung luong hitu hiéu cua ché phém chtra ching Bacillus pumilis

3064, ching Bacillus subtilis BS 2084 (NRRL B-50013), va ching Bacillus subtilis BS15

_4-



35960

Ap4 (ATCC PTA-6507). Theo mot s6 phuong 4n, phwong phép dugc mé ta trong ban md
ta nay bao gém viéc cho dong vat st dung lugng hitu hi€u cua ché phém chira ching
Bacillus pumilis 119 (NRRL B-50796), chung Bacillus subtilis BS 2084 (NRRL B-
50013), va chung Bacillus subtilis BS15 Ap4 (ATCC PTA-6507). Theo mdt s6 phuong
an, phuong phép dugc mo ta trong ban mo ta nay bao gém viéc cho dong vat sir dung
lwong hiru hidu ctia ché phdm chira chiing Bacillus subtilis 1013 (NRRL B-50509), ching
Bacillus subtilis BS918 (NRRL B-50508), va ching Bacillus subtilis BS3BP5 (ATCC
PTA-50510). Theo mdt s6 phwong 4n, phwong phap duge mo ta trong ban mé ta nay bao
gbm viéc cho dong vat st dung lugng hitu hiéu cla ché phdm chta ching Bacillus
licheniformis 842 (NRRL B-50516), chung Bacillus subtilis BS27 (NRRL B-50105), va
ching Bacillus licheniformis BL21 (ATCC PTA-50134). Theo mot s6 phuong én,
phuong phap duge mo ta trong ban mo ta nay bao gdm viéc cho dong vat str dung luong
hitu hiéu cta ché phdm chua ching Bacillus subtilis 3A-P4 (ATCC PTA-6506), chiing
Bacillus subtilis BS15 Ap4 (ATCC PTA-6507), va chung Bacillus subtilis 22C-P1
(ATCC PTA-6508).

Theo phuong an bt ky dugc mé ta trong ban md ta ndy, sau khi cho dong vat s
dung, chung tao ra it nhit mét loi ich trong hodc cho dong vat nay so v6i dong vat khong
duoc st dung ching nay: (a) ting ty 1& séng, (b) ting trong (ting mot trong hai hodc ca
trong lwong hing ngay trung binh 1n téng trong lugng), (c) ting hép thu thirc in, (d) ting
chiéu dai, (e) tang chuyén héa thic an, (f) ting chidu dai va/hoic mat do 16ng nhung, (g)
tdng chéng chiu d0 man thép, (h) tang chéng chiu d0 mén cao, (i) ting chéng chiu nhiét
do cao, (j) tang chéng chiu nhiét d6 thap, (k) ting chéng chiu formalin, (1) tang ty 18 séng
khi dap lai tdc nhan gay bénh, hodc (m) ty 1¢ chét. Sang ché tao ra cac 1oi ich chdng stress
va su nhidm tac nhan gdy bénh & dong vat. Theo mot sb phuwong an, sang ché 1am ting ty
16 séng chéng tac nhan gy bénh, vi du, virut gdy hoi chimg dém trdng hodc loai Vibrio
(vi du, Vibrio harveyi). Theo cac phuong an khéc, sang ché lam ting chdng chiu nhiét do
cao hodc thép, hodc dd man cao hodc thép. Theo mdt s6 phuong an, dong vat dugce tiép
xtc v6i nhiét dd cao hodc thip, d6 man cao hodc thip, virut gdy hoi chimg dém tring
hoac loai Vibrio.

Theo phuong an bit ky duge mo ta trong ban md ta nay, dong vat 1a tdm. Theo
mdt s& phuong an, tdm nay 14 tom 4u tring, 4u tring mudn hozc chwa truéng thanh. Tom

dugc st dung theo cac phuong 4n dugc md ta trong bdn md ta nay bao gom tat ca cac
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gidng va loai tom, bao gdm, nhung khong chi gi6i han &, Litopenaeus, Farfantepenaeus,
va Penaeus. Penaeus spp. bao gom, nhung khong chi gi6i han &, Penaeus stylirostris,
Penaeus vannamei, Penaeus monodon, Penaeus chinensis, Penaeus occidentalis,
Penaeus californiensis, Penaeus semisulcatus, Penaeus monodon, Penaeus esculentu,
Penaeus setiferus, Penaeus japonicus, Penaeus aztecus, Penaeus duorarum, Penaeus
indicus va Penaeus merguiensis. Theo phuong an cu thé, tom 13 Penaeus vannamei.

Theo mot s phwong 4n, khi ching dugc mo ta trong ban md ta nay dugc sir dung
cho déng vat, ching nay cai thién it nhit mot trong sb cac loi ich duoc mo ta trong ban
md ta nay it nhit 2% so véi d6i chimg khong duogc xir ly. Chung dugce dé xuét c6 thé
duogc st dung & néng d6 bat ky hitu hiéu dé cai thién it nhat mot trong sb céc lgi ich dugc
mo ta trong ban md t& nay. Theo mot sd phuong 4n, (cac) ching nay dugc s dung &
khoang 1x 10° dén 1 x 10" CFU/dong vat/ngay.

Theo phuong an khéc, sang ché d& xuét ché phdm thirc an hoic phu gia thirc in
cho dong vét, chira mot hodc nhiéu chung dugc phan 14p dugce chon tir nhém bao g@)m
Bacillus pumilis 3064, Bacillus subtilis BS 2084 (NRRL B-50013), Bacillus subtilis
BS15 Ap4 (ATCC PTA-6507), Bacillus subtilis AGTP BS3BP5 (NRRL B-50510),
Bacillus subtilis AGTP BS442 (NRRL B-50542), Bacillus subtilis AGTP BS521 (NRRL
B-50545), Bacillus subtilis AGTP BS918 (NRRL B-50508), Bacillus subtilis AGTP
BS1013 (NRRL B-50509), Bacillus pumilis 119 (NRRL B-50796), Bacillus subtilis 3A-
P4 (ATCC PTA-6506), Bacillus subtilis 22C-P1 (ATCC PTA-6508), Bacillus
licheniformis 842 (NRRL B-50516), Bacillus subtilis BS27 (NRRL B-50105), Bacillus
licheniformis BL21 (NRRL B-50134), Bacillus pumilus AGTP BS 1068 (NRRL B-
50543), and Bacillus subtilis AGTP BS1069 (NRRL B-50544), Lactobacillus farcimins
CNCM-1-3699, and Lactobacillus rhamnosus CNCM-I-3698, va cac chung c6 tit ca céac
dac tinh cta chung, dn xuat hodc bién thé bét ky cta chiing, va hdn hop ctia ching.

Theo mot s6 phuong 4n, sang ché dé& xuét ché pham thirc dn hodc phu gia thirc &n
cho dong vat ching chung Bacillus pumilis 3064, chung Bacillus subtilis BS 2084
(NRRL B-50013), va ching Bacillus subtilis BS15 Ap4 (ATCC PTA-6507). Theo mot s6
phuong 4n, sang ché dé xuit ché phdm thic an hoic phu gia thitc &n cho dong vat ching
chiing Bacillus pumilis 119 (NRRL B-50796), ching Bacillus subtilis BS 2084 (NRRL
B-50013), va chung Bacillus subtilis BS15 Ap4 (ATCC PTA-6507). Theo mot s6 phuong

an, sang ché @ xuét ché phdm thic an hoic phu gia thirc &n cho dong vat chira ching
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Bacillus subtilis 1013 (NRRL B-50509), chung Bacillus subtilis BS918 (NRRL B-
50508), va ching Bacillus subtilis BS3BP5 (ATCC PTA-50510). Theo mdt s& phuong
an, sang ché d& xuét ché pham thtic #n hoic phu gia thirc &n cho dong vét chira ching
Bacillus licheniformis 842 (NRRL B-50516), ching Bacillus subtilis BS27 (NRRL B-
50105), va chung Bacillus licheniformis BL21 (ATCC PTA-50134). Theo mot s6 phuong
4n, sang ché d& xuét ché phim thirc #n hodc phu gia thirc an cho dong vét chira ching
Bacillus subtilis 3A-P4 (ATCC PTA-6506), ching Bacillus subtilis BS15 Ap4 (ATCC
PTA-6507), va chung Bacillus subtilis 22C-P1 (ATCC PTA-6508). Theo mot s6 phuong
4n, mot hodc nhidu ching duge mo ta trong ban md ta nay dugc bd sung vao ché phdm
thirc n hodc phu gia thirc an cho dong vat véi lugng nam trong khoang tir 10 dén 2000
gam/tan thiic dn. Theo mot s phuong 4n, mot hogc nhidu chiing dugc mo ta trong ban
md ta nay duogc bd sung vao ché phdm thirc &n hodc phuy gia thirc &n cho dong vat voéi
lugng 50, 100, 250, 500, hodc 1000 gam/tén thirc &n.

Theo mét sb phuong 4n, sang ché @& xuit phuong phép san xuit mot hodc nhiéu
chung dugc phan ldp dugc chon tir nhom bao gdm Bacillus pumilis 3064, Bacillus
subtilis BS 2084 (NRRL B-50013), Bacillus subtilis BS15 Ap4 (ATCC PTA-6507),
Bacillus subtilis AGTP BS3BP5 (NRRL B-50510), Bacillus subtilis AGTP BS442
(NRRL B-50542), Bacillus subtilis AGTP BS521 (NRRL B-50545), Bacillus subtilis
AGTP BS918 (NRRL B-50508), Bacillus subtilis AGTP BS1013 (NRRL B-50509),
Bacillus pumilis 119 (NRRL B-50796), Bacillus subtilis 3A-P4 (ATCC PTA-6506),
Bacillus subtilis 22C-P1 (ATCC PTA-6508), Bacillus licheniformis 842 (NRRL B-
50516), Bacillus subtilis BS27 (NRRL B-50105), Bacillus licheniformis BL21 (NRRL B-
50134), Bacillus pumilus AGTP BS 1068 (NRRL B-50543), va Bacillus subtilis AGTP
BS1069 (NRRL B-50544), Lactobacillus farcimins CNCM-1-3699, va Lactobacillus
rhamnosus CNCM-I-3698, va cac chung co tit ca cac dic tinh cia chung, din xuét hoic
bién thé bat ky ctia chiing, va hdn hop clia chung, bao gdm cac bude: (a) cho sinh trudng
trong moi truong canh long, gibng bao gdm mét hodc nhiéu ching; va (b) tich mot hoic
nhidu ching ra khéi moi trudng canh 16ng. Theo mot s6 phuong 4n, phuong phap nay
con bao gdm bude lam khd & nhiét do thip ching dugc phan 1ap va thém chung da dugc
lam kho & nhiét do thap nay vao vat mang. Theo cdc phuong an khac, phuong phap nay
con bao gdm bude gitt lai moi truong canh 16ng sau khi ching da duge tach ra khoéi né aé

tao ra dich noi.
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MO ta vin tit cac hinh vé

Fig. 1 1a so dd thé hién cac giai doan phat trién & tom tir cac giai doan Au trung, Au
tring muodn va chua trudng thanh.

Fig. 2A 1a db thj thé hién ty 18 séng, ting trong (body weight gain: BWG), chiéu
dai, va dap Gmg hép thu thic an & tdm 4u tring mudn dé dap lai viéc str dung ché phim
Bacillus va Lactobacillus.

Fig. 2B 14 anh chup tom 4u tring mudn thé hién kich thuéc ciia tom dé dap lai viéc
st dung ché phadm Bacillus va Lactobacillus.

Fig. 3 1a dd thi thé hién ty 1& sdng, ting trong, ty 1¢ chuyén hoa thirc #n (feed
conversion ratio: FCR), va dap tng hap thu thirc n & tdm chua trudng thanh dé dap lai
viéc str dung ché phdm Bacillus va Lactobacillus.

Fig. 4 12 anh chup thé hién lich st ciia 16ng nhung & tém di dwoc st dung ché
phdm Bacillus va Lactobacillus, so véi ddi chiing khong dugc xtr 1y bang mot trong hai
ché phdm nay.

Fig. 5 13 db thi thé hién ndng dd Vibrio trong rudt ciia tdm da duge st dung ché
pham Bacillus va Lactobacillus, so v&i d6i chimg khong dugc xit 1y bang mot trong hai

ché phim nay.

M3 ta chi tiét sang ché

Trudce khi giai thich cac phuong 4n theo sang ché mot cach chi tiét, can phai hiéu
rang.

Theo sang ché, c6 thé st dung sinh hoc phén tir va vi sinh vat hoc thong thuong da
biét trong linh vuc nay. Céc k¥ thuat nay dugc mo ta ddy du trong tai liéu chuyén nganh.
Vi dy, xem: Sambrook, Fritsch & Maniatis, Molecular Cloning: A Laboratory Manual,
Third Edition (2001) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.

Céc gi6i han sb trong ban mé ta nay 1a x4p xi, va do d6 c6 thé bao gébm cac tri s6
nam ngoai gidi han nay trir khi ¢6 quy dinh khac. C4c gi6i han s6 bao gdm tat ca cac tri
s6 nam gifta va bao gém ca tri s6 dudi va tri sb trén, vé6i sb gia 1a mdt don vi, voi didu
kién c6 cach biét it nhit hai don vi giita tri s6 dudi bat ky va tri s6 trén bat ky. Vi du, néu
giéi han dugc vién dan nam trong khoang tur 100 dén 1000, thi dy tinh ring tit ca cac tri
s riéng r&, nhu 100, 101, 102, v.v., va c4c giéi han nho, nhu 100 dén 144, 155 dén 170,

197 dén 200, v.v., déu dém duoc mot cach rd rang. DoOi véi cac gidi han chira céc tri sO
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nho hon mdt hodc chtra cac phan s6 16n hon mot (vi du, 1,1, 1,5, v.v.), mot don vi duge
coi 13 0,0001, 0,001, 0,01 hodc 0,1, néu thich hop. Dbi v&i cac gidi han chira cac chit s6
duy nhét nhé hon mudi (vi du, 1 dén 5), mot don vi thuong dugc coi 1a 0,1. Pay chi cac
cac vi du duoc du tinh cu thé, va tat ca cac tb hop c6 thé 6 cta cac tri s& nim gifra tri sb
thép nhét va tri sb cao nhit dém duoc, s& dugc coi 1a duoc néu rd trong ban mo ta nay.
Céc gi6i han s6 dugc néu trong ban mo ta nay dé chi, ngodi cic thir khac, cac luong
tuong dbi cua cac thanh phén trong hdn hop, va cic giéi han nhiét do va cac thong )
khéc vién dan trong cac phuong phép.

Céc tac gia sang ché da phat hién ra ring mot sé ching vi sinh vét 13 hiru ich dé
cai thién dic tinh & dong vat thily sinh. Ngoai ra, Céac tac gia sang ché da phat hién ra
réng mot sb chung vi sinh vat 1a hitu ich dé wrc ché hodc 1am cham sy sinh trudng clia céc
tAc nhin gdy bénh hodc gia tdng tinh chéng chiu tac dong & dong vat thity sinh.

Puoc mo ta trong ban mo ta nay la cac ching Bacillus va Lactobacillus c6 tac
dung tich cuc ddi véi stc khoe cia dong vat thuy sinh. Céc chung Bacillus va
Lactobacillus ma hitu ich & dong vat thuy sinh s& dugc md ta. Vi du nay khong nhim gigi
han sang ché ddi v6i cac ching Bacillus va Lactobacillus chi sit dung dugc & dong vét
thuy sinh.

Theo mot phuong an, cac ching Bacillus va Lactobacillus 1a hitu ich dé cai thién
dic tinh ciia dong vat thiy sinh. Nhu dugce st dung trong ban md ta nay, “déc tinh” chi
mdt hodc nhidu thong sb sau & dong vat thity sinh, nhu tdm: (a) ting ty 1 sbéng, (b) ting
trong (tang mdt trong hai hodc cd trong luong hing ngay trung binh 13n tong trong
luong), (c) ting hip thu thirc an, (d) ting chiéu dai, (e) chuyén hoéa thirc 4n, bao gom ca
ty 18 thirc An:mirc ting trong 13n ty 1& muc ting trong:thirc n, (f) ting chidu dai va/hoic
mat d§ 10ng nhung, (g) tang chéng chiu d6 man thép, (h) tang chéng chiu d6 man cao, (i)
ting chéng chiu nhiét dd cao, (j) ting chéng chiu nhiét do thip, (k) ting chéng chiu
formalin, (1) tang ty 18 séng khi dap lai tic nhan gdy bénh, nhuv WSSv hodc loai Vibrio,
(m) ty 1& chét, va cac sb do khac da biét trong linh vuc ny.

"Su cai thién v& dic tinh" hodc "dic tinh dugc cai thién" nhu duge st dung trong
ban mo ta nay, nghia la su cai thién ¢ it nhit mét trong sb céc thong sb néu trong dinh
nghia vé dic tinh. Dic tinh dugc cai thién dugc do theo dong vat dbi ching. Pong vat d6i
chirng dugc md ta trong ban mo ta nay la dong vat (vi dy, tdm) chua dugc su dung ché

phdm Bacillus va/hoic Lactobacillus.
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Sang ché dé xuat phuong phap st dung lugng hitu hiéu ctia mot hoac nhiéu chiing
Bacillus hodc Lactobacillus cho ddng vat thiy sinh, nhu tom. Theo mt phuong 4an,
phuong phép nay cai thién dac tinh cia dong vat thuy sinh. Do do, ¢6 thé mang lai l¢i ich
cho nha nuoéi trdng thuy san néu str dung theo cach thong thudng cac ching Bacillus hodc
Lactobacillus, riéng r& hodc Kkét hop véi cac ching Bacillus hodc Lactobacillus khac,
khong chi dé xir Iy va ngin nglra bénh ma con dé cai thién dic tinh.

Theo phuong an khéc, viéc st dung mot hodc nhidu chung Bacillus hoic
Lactobacillus (tc ché hodc 1am chim su sinh trudng ciia tdc nhan gy bénh. Vi du, viée st
dung mot hodc nhiéu chung Bacillus hodc Lactobacillus e ché hodc 1am chidm su sinh
trudng cla virut gdy hoi ching dbém tring (WSSv) hoic loai Vibro. Phuong phép nay
cling ¢6 thé dugc sir dung dé 1am giam hodc ngin ngira bénh lién quan dén WSSv hoic
loai Vibro & cac dong vat thily sinh hién khong bi nhiém c4c tdc nhan gdy bénh nay.
Béng cach e ché hogc 1am chim sy sinh trudng cua tic nhan gy bénh, dong vt thiy
sinh dugc md ta trong ban mo ta nay s€ co ty 1€ séng duoc cai thién khi tiép xtc véi tac
nhan giy bénh, hodc ¢6 dic tinh dugc ci thién nhu dugc mo ta trong ban md ta nay.

Theo phuong an khac, viéc su dung mot hodc nhidu ching Bacillus hoic
Lactobacillus cho phép dong vat thiy sinh gia tdng tinh chéng chiu tac dong. Vi dy, viéc
str dung mdt hodc nhidu ching Bacillus hodc Lactobacillus cho phép dong vét thuy sinh
gia tang tinh chéng chiu d0 man cao hodc thép, nhiét d§ cao hoac thép, formalin cao hodc
thip. Bing cach gia ting tinh chbng chiu tac dong, dong vat thity sinh dugc md ta trong
ban mo ta nay s€ co ty 1€ séng duoc cai thién khi tiép xuc voi yéu td tac dong, hodc co
dic tinh dugc cai thién nhu duge md ta trong ban md ta nay.

Phuong phép st dung mdt hodc nhiéu ching Bacillus hoic Lactobacillus cho dong
vat thiy sinh ciing dugc dé xuit. phuong phap ndy co thé bao gdm viéc cip mot hoic
nhidu chiing Bacillus hoic Lactobacillus cho dong vat thuy sinh nhu tom. (Céc) chiing c6
thé dugc cp trong giai doan 4u trung, giai doan 4u tring muon, giai doan chua trudng
thanh, hodc giai doan sinh trudong khac bit ky ctia dong vat nay.

Cu thé, cac chung Bacillus c¢6 nhidu dic tinh khién cho chiing tré nén hitu ich cho
céc ché phdm ma dong vat tiéu héa dugc. Vi dy, cac ching Bacillus tao ra cic enzym
ngoai bao, nhu proteaza, amylaza va cellulaza. Ngoai ra, cac ching Bacillus tao ra cac
yéu t6 khang vi sinh vat, nhu gramixidin, subtilin, bacitraxin va polymyxin. Hon thé nita,

cac ching Bacillus 1a cac ching tao bao tr do d6 la thich hop. Ngoai ra, mot sb loai
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Bacillus c6 trang thai GRAS, tirc 1a chiing thuong dugc coi 1a an toan. Bacillus 1a loai tao
bao tir duy nhit duoc coi 13 GRAS.

Cac chang Bacillus va Lactobacillus dugc mo ta trong ban mo ta nay e ché hoic
lam chim su sinh trudng ctia mot hodic nhidu tic nhan giy bénh & dong vat thiy sinh. Vi
du, cac tdc nhan giy bénh thudc pham vi cia sang ché bao gbdm céc tac nhan khac nhau
ma cuy thé 14 gay nhiém cho c4c loai thiy san nudi trdng. Cac tic nhan gy bénh bao gdm
céc tc nhan gy bénh 1a virut hodic vi khudn cling nhu céc doc t6 do tao san sinh ra, vi
du, tho don bao hai roi. C4c tac nhan gdy bénh nay bao gdm, nhung khong chi gi6i han &,
virut gy hoi ching dém tring (White Spot Syndrome Virus: WSSv), virut gdy hoi chiing
Taura (Taura Syndrome Virus: TSV), virut gdy bénh dau vang (Yellow Head Virus:
YHV), céc loai Vibrio (bao gdbm V. anguillarum va V. ordalii, Vibrio salmonicida, Vibrio
harveyi), tic nhan va virut gy bénh hoai t& dudi vé va co quan tao mau (infectious
hypodermal and haematopoietic necrosis: IHHN) va IHHNV, tic nhan gy hdi ching coi
coc-di dang (run-deformity syndrome: RDS) ctia Penaeus vannamei, virut kiéu Baculo,
virut gdy bénh hoai tir tuyén tuy (Infectious Pancreatic Necrosis Virus: IPNV), Hirame
rhabdovirut (HIRRV), virut gdy bénh vang dudi (Yellowtail Ascites Virus: YAV), virut
gdy bénh hoai tir than kinh & c4 hdo soc (Striped Jack Nervous Necrosis Virus: SINNV),
Irido, Aeromonos hydrophila, Aeromonos salmonicida, Serratia liquefaciens, Yersnia
ruckeri typ I, virut gdy bénh thiéu méau & ca hdi (Infectious salmon anaemia: USA), bénh
tuyén tuy (Pancreas Disease: PD), bénh nhiém tring huyét xuét huyét do virut (Viral
Hemorrhagic  Septicemia: VHS), Rennibacterium salmoninarum, Aeromonas
salmonicida, Aeromonas hydrophila, cac loai Pasteurella (bao gém P. piscicida), c4c loai
Yersinia, cac loai Streptococcus, Edwardsiella tarda va Edwardsiella ictaluria; virut gay
bénh nhidm tring huyét xut huyét do virut, bénh hoai tir tuyén tuy 14y nhiém, virut huyét
& ¢4 chép, virut gdy bénh & ca nheo, virut giy bénh xuét huyét & c4 chép cé, nodaviridae
nhu virut gay bénh hoai tir than kinh, virut gdy bénh thiéu méu lay nhiém & c4 hdi; va cac
ky sinh truing Ceratomyxa shasta, Ichthyophthirius multifillius, Cryptobia salmositica,
Lepeophtherius salmonis, loai Tetrahymena, loai Trichodina va loai Epistylus, doc td cta
tdo don bao hai roi bao gdm doc té gdy tiéu chdy do ngd doc tom-cua (Diaarhetic
Shellfish Poisoning: DSP), liét do ngd doc tom-cua (Paralytic Shellfish Poisoning: PSP),
ngd doc doc t6 than kinh (Neurotoxic Shellfish Poisoning: NSP) va Ciguatera, va nhidu

loai khéc, tt ca cac loai nay déu gay thiét hai nghiém trong cho nghé nudi trong thity san.
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Theo mdt phuong an, cac ching Bacillus va Lactobacillus theo sang ché e ché hoac lam
cham su sinh trudng cia WSSv hodc loai Vibrio ¢ dong vat thity sinh. Theo phuong an
khéc, cac ching Bacillus va Lactobacillus theo sing ché tc ché hodc 1am chim su sinh
trudng cia WSSv hodc Vibrio harveyi & dong vt thuy sinh. Nhiéu ching Bacillus c6 thé
duoc két hop dé kiém soat cac tic nhan gy bénh khac nhau nhu céc tac nhin gdy bénh
néu trén.

Céc chung Bacillus dugc phat hién 1a hitu ich cho cdc (ng dung dugc md ta trong
ban md ta ndy bao gdm, nhung khong chi giéi han &, céc chiung B. subtilis, B.
licheniformis, B. pumilus, B. coagulans, B. amyloliquefaciens, B. stearothermophilus, B.
brevis, B. alkalophilus, B. clausii, B. halodurans, B. megaterium, B. circulans, B. lautus,
B. thuringiensis va B. lentus. Theo it nhit mot s phuong 4n, (cac) ching Bacillus 1a
Bacillus pumilis 3064, Bacillus subtilis BS 2084, Bacillus subtilis BS15 Ap4, Bacillus
subtilis AGTP BS3BPS, Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521,
Bacillus subtilis AGTP BS918, Bacillus subtilis AGTP BS1013, Bacillus pumilis 119,
Bacillus subtilis 3A-P4, Bacillus subtilis 22C-P1, Bacillus licheniformis 842, Bacillus
subtilis BS27, Bacillus licheniformis BL21, va Bacillus subtilis AGTP BS1069. Theo it
nhit méot s6 phwong an, chiing B. pumilus 1a Bacillus pumilus AGTP BS 1068. Theo mot
phuong an, cac ching Bacillus dugc st dung theo sang ché 1a t6 hop cta Bacillus pumilis
3064, Bacillus subtilis BS 2084 va Bacillus subtilis BS15 Ap4. Theo phuong 4n khac, cac
ching Bacillus dugc st dung theo sang ché 1a t6 hop cua Bacillus pumilis 119, Bacillus
subtilis BS 2084 va Bacillus subtilis BS15 Ap4. Theo phuong an khéc, cac ching
Bacillus duoc sit dung theo sang ché 1 td hop cla Bacillus subtilis BS1013, Bacillus
subtilis BS918 va Bacillus subtilis BS3BP5. Theo phuong an khac, cic chung Bacillus
duoc st dung theo sang ché 1a td hop cta Bacillus subtilis 3A-P4, Bacillus subtilis 15A-
P4 va Bacillus subtilis 22C-P1. Theo phuong an khéac, cac ching Bacillus dugc st dung
theo sang ché 13 td hop cta Bacillus licheniformis 842, Bacillus subtilis BS27 va Bacillus
licheniformis BL21.

Céc ching nay duoc luu gitt boi Danisco USA, Inc. of Waukesha, Wisconsin at
the Agricultural Research Service Culture Collection (NRRL), 1815 North University
Street, Peoria, I1l., 61604. Ngay luu gitt ban dau va sd hiéu luu gitt 1a nhu sau: Bacillus
subtilis AGTP BS3BPS5, 13-5-2011 (NRRL B-50510), Bacillus subtilis AGTP BS442, 4-
8-2011 (NRRL B-50542), Bacillus subtilis AGTP BS521, 4-8-2011 (NRRL B-50545),
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Bacillus subtilis AGTP BS918, 13-5-2011 (NRRL B-50508), Bacillus subtilis AGTP
BS1013, 13-5-2011 (NRRL B-50509), Bacillus pumilus AGTP BS 1068, 4-8-2011
(NRRL B-50543), va Bacillus subtilis AGTP BS1069, 4-8-2011 (NRRL B-50544).
Bacillus subtilis BS 2084 (NRRL B-50013) dugc luu gitt vao ngay 8-3-2007 tai
Agricultural Research Service Culture Collection (NRRL), 1815 North University Street,
Peoria, I1l., 61604. T4t ca c4c ching luu giit nay déu dugc tao ra theo céc didu khoan cia
Hiép udc Budapest (Budapest Treaty on the International Recognition of the Deposit of
Microorganisms for the Purposes of Patent Procedure).

Céc chung sau duoc luu gilt bdi Agtech Products, Inc. of Waukesha, Wisconsin at
American Type Culture Collection (ATCC) 10801 University Blvd., Manassas, VA
20110. Ngay luu giit ban ddu va sb hiéu luu gitt 1a nhw sau: Bacillus subtilis 3A-P4, 12-
01-2005 (ATCC PTA 6506), Bacillus subtilis BS15-AP4, 12-01-2005 (ATCC PTA-
6507), Bacillus subtilis 22C-P1, 12-01-2005 (ATCC PTA-6508).

Bacillus licheniformis 842 dugc luu gitt bdi Danisco USA of Waukesha,
Wisconsin at Agricultural Research Service Culture Collection (NRRL) on May 20, 2011
(NRRL B-50516). Bacillus subtilis BS27 dugc luu gitt boi AgTech Inc. of Waukesha,
Wisconsin at Agricultural Research Service Culture Collection (NRRL) vao ngay 24-01-
2008 (NRRL B-50105). Bacillus licheniformis BL21 dugc luu gilt bdéi AgTech Products,
Inc. of Waukesha, Wisconsin at Agricultural Research Service Culture Collection
(NRRL) vao ngay 15-04-2008 (NRRL B-50134). Bacillus pumilus BP119 dugc luu giit
bdi DuPont Nutrition Biosciences ApS of Copenhagen, Denmark at Agricultural
Research Service Culture Collection (NRRL) vao ngay 18-12-2012 (NRRL B-50796) va
cling ¢6 ban trén thi truong tir hdng Genesis Biosciences (Lawrenceville, GA).

Dan xuét hodc bién thé Bacillus bit ky ciing thudc pham vi clia sang ché va 13 hitu
ich trong cac phuong phép duge mo ta va y€u cdu bao ho trong ban mo ta ndy. Theo mot
) phuong 4n, cidc ching co tAt ca cac dic tinh cta Bacillus pumilis 3064, Bacillus
subtilis BS 2084, Bacillus subtilis BS15 Ap4, Bacillus subtilis AGTP BS3BPS5, Bacillus
subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus subtilis AGTP BS918,
Bacillus subtilis AGTP BS1013, Bacillus pumilis 119, Bacillus subtilis 3A-P4, Bacillus
subtilis 22C-P1, Bacillus licheniformis 842, Bacillus subtilis BS27, Bacillus licheniformis
BL21, Bacillus pumilus AGTP BS 1068, va Bacillus subtilis AGTP BS1069 ciing thudc

-13-



35960

pham vi clla sang ché va 13 hitu ich trong cdc phuong phap duge mo ta va yéu cau bao hd
trong ban mo ta nay.

Theo mot sé phuong 4n, any derivative or variant of Bacillus pumilis 3064,
Bacillus subtilis BS 2084, Bacillus subtilis BS15 Ap4, Bacillus subtilis AGTP BS3BP3,
Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus subtilis AGTP
BS918, Bacillus subtilis AGTP BS1013, Bacillus pumilis 119, Bacillus subtilis 3A-P4,
Bacillus subtilis 22C-P1, Bacillus licheniformis 842, Bacillus subtilis BS27, Bacillus
licheniformis BL21, Bacillus pumilus AGTP BS 1068, and Bacillus subtilis AGTP
BS1069 ciing déu duoc bao gébm va hitu ich trong cac phwong phép dugc mo ta va yéu
cau bao ho trong ban mo ta nay.

Profin di truyén cia cic ching Bacillus pumilus 3064 va Bacillus pumilis 119
(NRRL B-50796) dugc so sanh bang cach st dung phép phan tich md hinh RAPD chuin
va phuong phéap Sanger x4c dinh trinh ty dich da ning Chaperonin-60 (cprn60) va ADNr
16S. Trén co s& mo hinh bing RAPD va phén tich trinh tw cpn60 va ADNr 16S gdm nim
mau lap lai, Bacillus pumilus 3064 va Bacillus pumilis 119 (NRRL B-50796) duoc xac
dinh 12 twong dwong nhau vé mit di truyén. Theo d6, nhu dugc stt dung trong ban mo ta
ndy, Bacillus pumilus 3064 va Bacillus pumilis 119 dugc st dung thay thé cho nhau.

Céc chung Lactobacillus dugc phat hién 1a hitu ich cho céac ung dung dugc md ta
trong ban md ta nay bao gbm, nhung khong chi giéi han &, cac chung L. helveticus, L.
amylovorus, L. curvatus, L. cellobiosus, L. amylolyticus, L. alimentarius, L. aviaries, L.
crispatus, L. curvatus, L. gallinarum, L. hilgardii, L. Jjohnsonii, L. kefiranofaecium, L.
kefiri, L. mucosae, L. panis, L. pentosus, L. pontis, L. zeae, L. sanfranciscensis, L.
paracasei, L. casei, L. acidophilus, L. buchnerii, L. farciminis, L. rhamnosus, L. reuteri,
L. fermentum, L. brevis, L. lactis, L. plantarum, L. sakei hodc L. salviarium. Theo it nhat
mdt s6 phuong 4n, cac ching Lactobacillus la Lactobacillus farcimins CNCM-1-3699,
Lactobacillus rhamnosus CNCM-I1-3698, hodc t6 hop cia chiung. Ca Lactobacillus
farcimins CNCM-1-3699 1an Lactobacillus rhamnosus CNCM-I-3698 déu dugc luu giit
tai National Micro-organism Collection of Pasteur Institute (CNCM, Paris).

Dan xut hodc bién thé Lactobacillus bit ky cling déu duge bao gbm va hitu ich
trong cac phuong phép duge mo ta va yéu cau bao hd trong ban mo ta nay. Theo mot 56

phuong 4n, céc ching c6 tit ca cac dic tinh cla Lactobacillus farcimins CNCM-1-3699
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hodc Lactobacillus rhamnosus CNCM-I-3698 cling déu dugc bao gdbm va hitu ich trong
cac phuong phap duoc mo ta va yéu cau bao ho trong ban mo ta nay.

Theo mdt s6 phuong 4n, din xuét hodc bién thé bat ky cta Lactobacillus farcimins
CNCM-1-3699 hoic Lactobacillus rhamnosus CNCM-I-3698 ciing déu dugc bao gdm va
hitu ich trong cac phuong phap duge md td va yéu ciu bao h trong ban md ta nay.

Nhu duge st dung trong ban md ta nay, "bién thd" c6 it nhit 80% twong dong
trinh tu di truyén véi cac ching dugc boc 10 bing cach st dung phép phan tich phan (mg
chudi nhd polymeraza dbi v6i ADN da hinh dugc khuéch dai ngdu nhién (random
amplified polymorphic DNA polymerase chain reaction: RAPD-PCR). Muc tuong dong
cia céc trinh ty di truyén c6 thé thay dbi. Theo mot s6 phwong 4n, bién thé c6 it nhat
85%. 90%, 95%, 96%, 97%, 98% hodc 99% tuong ddng trinh tu di truyén véi céc ching
dugc boc 10 bang cach st dung phép phan tich RAPD-PCR. Séu doan mdi c6 thé duge sir
dung cho phép phan tich RAPD-PCR bao gdm: Poan méi 1 (5'-GGTGCGGGAA-3)
(SEQ ID NO:1), Poan mbi 2 (5-GTTTCGCTCC-3") (SEQ ID NO:2), Poan mdi 3 (5
GTAGACCCGT-3") (SEQ ID NO:3), Poan mdi 4 (5-AAGAGCCCGT-3") (SEQ ID
NO:4, Poan mdi 5 (5-AACGCGCAAC-3") (SEQ ID NO: 5), Poan mdi 6 (5'-
CCCGTCAGCA-3") (SEQ ID NO: 6). Phép phan tich RAPD c6 thé dugc thuc hién bang
cach st dung Ready-to-Go™ RAPD Analysis Beads (Amersham Biosciences, Sweden),
duoc thiét ké dudi dang cac hdn hop phan ting tron sén, phén tan sén cho phép phan tich

RAPD.

San xuét va st dung vi sinh vat duogc cép truc tiép

Pé san xuit DFM dugc mo ta trong ban mo ta ndy, cac chung c6 thé duoc sinh
trudng trong canh trudng dinh dudng 16ng. Déi v6i cac chung Bacillus, sy sinh trudng tot
hon 1a dat dén mtrc ma & d6 tao ra s lugng bao tir cao nhét. Theo mot phuong én, céc
ching dugc sinh trudng dén mat do quang (optical density: OD) ma & d6 san lugng it
nhét 12 10’-10° don vi tao khuén lac (colony forming unit: CFU)/ml méi trudng nudi céy.
Céc chung theo sang ché dugc san xuét bang cach 1én men céc ching vi khuén. Qua4 trinh
1én men dugc bit diu bang cach nhan gidng. Viéc ndy bao gbm cac budc chuyén gidng
lap lai va vo trung thanh thé tich ngay cang 16n déng vai tro gidng cdy cho qua trinh 1én
men, dugc thuc hién trong cac binh 1én men 16n bing thép khong gi trong moi trudng

chita protein, hydrat cacbon va chit khoang can cho su sinh truong toi wu. Moi truong
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duoc 14y vi du 1a Trypticase Soy Broth. Sau khi thém gidng ciy vao binh 1én men, kiém
soat nhiét do va viéc khuéy dé c6 muc sinh truedng cuc dai. Khi giéng dat dén mat do
qun thé cuc dai, thu gidng bing cach tach té bao ra khéi mdi truong 1én men. Budce nay
thuong dugc thuc hién biang cach ly tim. Dich ndi c6 thé dugce st dung trong phuong
phap dugc mo ta trong ban mo ta nay. Tiép theo, c6 thé xac dinh s6 luong gidng.

Theo it nhit mot ) phuong éan, vi khudn dugc tao vién. Theo it nhit mot sb
phuong é4n, vi khudn dugc 1am kho & nhiét do thép. Theo it nhat mét sé phuong 4n, vi
khuan duge tron v6i chit mang. Tuy nhién, khong cén thiét phai 1am kho & nhiét do thap
cac chung trudce khi st dung chung. Céc chung c6 thé duogc st dung c6 hodc khong co
chét bao quan, va duoc cd, khong dugc cd, hodc & dang pha lodng.

Tiép theo, ¢ thé x4c dinh sb lugng giéng. CFU (don vi tao khuén lac) 13 sé luong
té bao séng cia mau thu duoc tir cic phurong phép cdy vi sinh vét chuén. Thuat ngir nay
bt ngudn tir thuc té ring t& bao don khi duoc cdy 1én méi truong thich hop s& sinh
trudng va tré thanh khuén lac sbng trong mdi trudong thach. Do nhidu té bao c¢6 thé phat
trién thanh mot khuén lac séng nén thuat ngit don vi tao khuén lac 12 sd do don vi hitu ich
hon so v&i s6 lugng té bao.

Sé lugng vi khuén 1a quan trong khi duogc két hop véi chét mang. Theo mdt
phuong an, trong thoi gian san xudt ché phdm, sd luong nay it nhit 12 khoang 1,0x10° —
1,0x10"? CFU/g. Tuy nhién, sb luong c¢6 thé ting hodc giam so véi cac con s6 co ban nay
va van c6 tac dung dy du. Vi du, sé luong trong thoi gian san xut ché phdm c6 thé it
nhét 1a khoang 1,0x10°, 1,0x10*, 1,0x10°, 1,0x10°, 1,0x107, 1,0x10%, 1,0x10°, 1,0x10",
1,0x10", 1,0x10", 1,0x10", 1,0x10™ hoic 1,0x10"° CFU/g.

Sang ché @& xuét ché phim chira mot hodc nhidu ching dwgc mo ta trong ban md
ta nay. Ché pham nay c6 thé dugc cép cho dong vat thiy sinh dudi dang vi sinh vat duge
cp truc tiép (direct-fed microbial: DFM). C6 thé thém mot hodc nhiu chit mang hoic
céc thanh phén khac vao DFM. DFM c6 thé duoc san xudt & cic dang vt 1y khéac nhau,
vi dy, dudi dang ché phém rai trén bé mat, dudi dang thé co hoa tan trong nudc dé sur
dung dudi dang thubc léng thu y hodc dwoc thém vao ché phdm thay sira, vién nang
gelatin, hodc gel. Theo mdt phuong 4n vé dang ché phdm rai trén bé mat, san phim lén
men vi khuén axit lactic 1am kho & nhiét d6 thip dugc thém vao chit mang, nhu whey,
maltodextrin, sucroza, dextroza, da voi (canxi cacbonat), cam gao, giéng ndm men, tinh

bot siy kho, va/hodc natri silic aluminat. Theo mot phuong an vé thé co hoa tan trong
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nude dé sir dung dudi dang thude 16ng thi y hodc ché phim bd sung thay sira, san phim
1én men vi khuén axit lactic 1am kho & nhiét do thép duoc thém vao chét mang hoa tan
trong nudc, nhu whey, maltodextrin, sucroza, dextroza, tinh b0t séy kho, natri silic
aluminat, va chit 16ng dugc thém vao dé tao ra thubc tha y hodic ché phdm bd sung duoc
thém vao sita hodc ché phdm thay sita. Theo mot phuong an vé dang vién nang gelatin,
san pham 1én men vi khuén axit lactic 1am kho & nhiét do thip dwoc thém vao chét mang,
nhu whey, maltodextrin, duong, da voi (canxi cacbonat), cdm gao, gidng ndm men tinh
bot sdy kho, va/hodc natri silic aluminat. Theo mot phuong an, vi khuén axit lactic va
chit mang dugc bao trong vién nang gelatin phan hiy duge. Theo mdt phuong an vé
dang gel, san phém 1én men vi khudn axit lactic 1am kho & nhiét do thép dugc thém vao
chét mang, nhu dau thuc vat, sucroza, silic dioxit, polysorbate 80, propylen glycol,
hydroxyanisol butyl hoa, axit xitric, etoxyquin, va/hodc chit mau nhén tao dé tao ra gel.

Tuy ¥, (cac) ching c6 thé dwoc tron véi ché phdm phu gia kho bao gém, nhung
khong chi giéi han &, co chit sinh truéng, enzym, dudng, hydratcacbon, san phim chiét
va cac thanh phén vi lugng kich thich sinh truong. Pudng c6 thé 1a: lactoza; maltoza;
dextroza;, malto-dextrin; glucoza; fructoza; manoza; tagatoza; sorboza; raffinoza va
galactoza. Lugng duong nam trong khoang 50-95%, riéng ré hoic két hop. San phidm
chiét c6 thé 1a nAm men hogic chat hoa tan 16n men ndm men sy kho vé6i lugng nim trong
khoang 5-50%. Co chét sinh trudng c6 thé 1a: trypticaza, nim trong khoang 5-25%; natri
lactat, nim trong khoang 5-30%; va Tween 80, nim trong khoang 1-5%. Hydratcacbon
¢6 thé 12 manitol, sorbitol, adonitol va arabitol. Hydratcacbon nim trong khoang 5-50%
riéng ré hodc két hop. Cac thanh phan vi lugng c6 thé 1a: canxi cacbonat, ndm trong
khoang 0,5-5,0%; canxi clorua, nam trong khoadng 0,5-5,0%; dikali phosphat, nam trong
khoang 0,5-5,0%; canxi phosphat, nam trong khoang 0,5-5,0%; mangan proteinat, nam
trong khoang 0,25-1,00%; va mangan, nam trong khoadng 0,25-1,0%.

Gibng va chét mang (khi duoc st dung) c6 thé duge thém vao méy tron dang dai
hodc canh khudy va tron trong 15 phut, mic du thoi gian c6 thé tang hodc giam. Céc
thanh phan duge tron sao cho tao ra hdn hop ddng nhét gdm giéng va chat mang. Thanh
phdm t6t hon 1a bot khd chay dwgc. Tiép theo, thém (c4c) ching vao thic n dong vat
hodc thirc an trdn sin, thém vao nudc dung cho dong vat, hodc sir dung theo cach khac da

biét trong linh vuc nay. Thic an dung cho dong vat co thé duogc thém mot hoic nhiéu
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chiing dugc mo ta trong ban md ta nay hodc voi ché phim duoc md ta trong ban mo ta
nay.

Céc chung ¢6 thé dugc st dung véi lugng hitu hiéu cho dong vat, bao gdm, nhung
khong chi gidi han &, dong vat thiy sinh. Dong vat thuy sinh bao gém dong vat c6 xuong
séng, dong vat khong xuong séng, dong vat chan khdp, cé, dong vat than mém, bao gém,
nhung khong chi gi¢i han 0, tom (vi dy, tom he, tdom nudc man, tobm nudc ngot, v.v.),
cua, hau, so, tom pandan, c4 xuong sun (vi du, ca vugc, cd vurge soc, ¢a rd phi, ca da tron,
ca trap, ca hoi Bic MY, ca van, red drum, salmonids, c4 chép, ca nheo, dudi vang, v.v.),
dong vat giap xéc, v.v.. Tom bao gbm tét ca cac gidng va céc loai tom, bao gdm, nhung
khong chi giéi han &, Litopenaeus, Farfantepenaeus va Penaeus. Loai Penaeus bao gom,
nhung khong chi gi6i han &, Penaeus stylirostris, Penaeus vannamei, Penaeus monodon,
Penaeus chinensis, Penaeus occidentalis, Penaeus californiensis, Penaeus semisulcatus,
Penaeus monodon, Penaeus esculentu, Penaeus setiferus, Penaeus japonicus, Penaeus
aztecus, Penaeus duorarum, Penaeus indicusvva‘l Penaeus merguiensis, va cac loai tom
Penaeus khac.

Céac ché phdm Bacillus va Lactobacillus duge mo ta trong ban md ta nay c6 thé
duoc st dung cho dong vét thiy sinh ¢ giai doan sinh truéng bét ky. Theo mot sb phuong
an, cac ché phém nay dugc st dung cho tom trong giai doan sinh trudng 4u trung, u
trung mudn hodc chua trudng thanh. Vi du, xem Fig. 1.

Thuét ngir "sit dung" c6 nghia 1a hanh dong dua it nhét mot ching va/hodc dich
ndi tir moi trudng nudi cdy cua it nhéit mot ching duge mo ta trong ban md ta nay vao
dong vat thiy sinh. Theo mdt s phuong 4n, st dung it nhit mét ching 13 st dung t6i
duong da day-rudt ctia dong vat. St dung cd thé 14 qua dudng miéng. Cu thé, viéc st
dung nay c6 thé dugc thuc hién bang cach bd sung thirc n du tinh cho dong vat vdi it
nhéat mét chuing, tiép theo thitc dn da dugc bd sung nay dugc dong vét tiéu hoéa. Viéc st
dung ciing ¢6 thé duoc thuc hién bang cach st dung 6ng thong da day hodc cach khac bét
ky dé dua truc tiép it nhat mét ching vao dudng da day-rudt cua dong vat. Theo mot sb
phuong éan, viéc st dung mot hodc nhidu ching cho dong vat dugc thuc hién bé‘mg
phuong phép thich hgp bét ky, bao gdm viéc thém céc chung Bacillus hodc Lactobacillus
vao nudc tiép xtic voi dong vat hodc nude ma dong vat tiéu hoa, dudi dang ché phém rai
trén bé mit, dudi dang thé co hoa tan trong nudce dé str dung duéi dang thudc long tha y,

vién nang gelatin hogc gel. C4c chung Bacillus t6t hon 13 duge st dung dudi dang bao tu.
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Thuét ngit "lugng hitu hiéu" c6 nghia la lugng DFM va/hoic dich ndi da dé cho
phép céi thién dac tinh ctia dong vat, hodc Gc ché hoic 1am cham sy sinh trudng cua tdc
nhan gy bénh dugc md ta trong ban mo td nay. Luong cai thién c6 thé duoc do nhu duge
md ta trong ban md ta nay hoac bing cac phuong phap khac da biét trong linh vuc nay.
Céc lwong hitu hiéu nay cé thé duoc sir dung cho dong vt bing cach cap khong han ché
thitc &ng chira DFM. DFM cfling ¢ thé dugc st dung trong mot hodc nhiéu lidu.

Theo it nht mot sé phuong 4n, mirc cai thién it nhét 1a 2% so v6i di ching
khong duoc xir 1. Theo mot sé phuong 4n, mue cai thién it nhét 1a 5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% hodc
95%.

Luong hitu hiéu c6 thé duogc st dung cho dong vat trong mot hodc nhiéu lidu.
Thuat ngtt "it nhit mot chiing" c6 nghia 1a ching duy nhit nhung ciing c6 nghia 1a hdn
hop gbm it nhét hai ching vi khuan. Theo it nhit mdt s6 phwong é4n, nhiéu hon mdt trong
s6 (cac) chiing dugc md ta trong ban mo ta nay dugc két hop. Thuat ngit "hdn hop gom it
nhét hai chung," c6 nghia 1a hdn hop gém hai, ba, bdn, ndm, sdu chung hodc nhiéu hon.
Theo mét s& phuong 4n, ty 1€ cac chung trong hdn hop c6 thé thay ddi nam trong khoang
tr 1% dén 99%. Theo mot sb phuong an, ty 1& cac chiung dugc st dung trong hdn hop it
nhét 13 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90% hodc 95%. Cac phuong dn khac v& hdn hop cic chung nim trong
khoang tir 25% dén 75%. Céac phuong an khac v& hdn hop céc ching 1a khoang 50% adi
voi mdi chiing. Khi hén hop chira nhiéu hon hai ching, cic chiing c6 thé co6 mat véi ty 18
hAu nhu ngang bang hodc véi ty 1& khac nhau.

Vi du, cdc ching c6 thé duge két hop theo ty ké khic nhau dé xéc dinh ty 1¢ tot
nhét cai thién dic tinh ctia dong vat hodc Uc ché hodc 1am chdm su sinh trudng cla tac
nhan gay bénh. Khi dugc st dung két hop, ty 1€ cac ching dugc léy lam vi du sau c6 thé
duogc st dung: 1/3 mdi mot trong ba ching khac nhau; 1/4 mdi mot trong bdn chiing khéc
nhau; 1/5 mdi mot trong ndm chung khéac nhau; 40% ching tht nhét, 40% ching th{r hai,
va 20% chung thir ba; 50% chung thir nhét, 25% chiing thir hai, va 25% chung th ba;
70% ching thtt nhat, 20% chiing thi hai, va 10% chiing thtt ba. Céc t0 hop khac cta céc
ching cling cé thé duge st dung. Ngoai ra, t6 hop chita hon 50% CFU/gam c6 thé dugc

str dung dé ting lugng vi sinh vat cAp cho ddng vat.
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Theo mdt sb phuong an, khi vi khuin dugc thém vao thitc #n dong vat hodc vao
phu gia thirc an dong vat, lugng dugce thém vao it nhét 13 ndm trong khoang 10 — 20000
gam/tan thirc an. Tuy nhién, s6 luong c6 thé tang hodc giam so v6i con sd nay va van co
tac dung déy da. Vi duy, luong vi khuin dugc thém vao co thé 1a 10, 25, 50, 100, 200,
300, 400, 500, 750, 1000, 1500, 2000, 2500, 3000, 4000, 5000, 10000, 15000 hoac 20000
gam/tan thirc in. Theo cach khac, lugng nay c6 thé 1a luong bt ky nim trong khoang 50
— 20000 gam/tan thirc an.

Theo mot ) phuong 4n, mot hodc nhiéu chung Bacillus hodc Lactobacillus dugc
thém vao thirc an dong vat & ty 1€ it nhat 1,0x10' CFU/dong vat/ngay. Theo phuong 4n
khac, mot hodc nhiéu chiing Bacillus hodc Lactobacillus dugc thém vao thirc an dong vét
&ty 16 it nhat 1,0x10% 1,0x10°, 1,0x10% 1,0x10°, 1,0x10%, 1,0x107, 1,0x10°%, 1,0x10°,
1,0x10', 1,0x10", 1,0x10"2, 1,0x10", 1,0x10™ hoac 1,0x10" CFU/dong vat/ngay.

Theo mdt sb phuong an, mot hoac nhiéu ching Bacillus hodc Lactobacillus duge
thém vao thic an dong vat & ty 18 it nhit 1,0x10° CFU/gam thirc dn. Theo phuong an
khac, mot hodc nhiéu chung Bacillus hodc Lactobacillus dugc thém vao thitc dn dong vat
&ty 16 it nh&t 1,0x10*, 1,0x10°, 1,0x10°, 1,0x107, 1,0x10%, 1,0x10°, 1,0x10", 1,0x10",
1,0x1012, 1,Ox1013, l,OxlO14 hoéac I,OXIO15 CFU/gam thtc @n. Theo phuong an cu thé,
chiing Bacillus hodc Lactobacillus duge thém vao thirc dn dong vat ¢ ty 1€ it nhat 2x10°
—2x10° CFU/g.

DFM dugc dé xuét trong ban mo ta ndy co thé dugc st dung, vi dy, dudi dang
dung dich nudi céy chtra ching, dich ndi séan xuit ching, hodc san phém vi khudn cia
dung dich nudi ciy.

DFM c6 thé duge st dung cho dong vat béng mot hodc nhiéu cach. Vi du, (céc)
ching c6 thé dugc st dung & dang rin, ¢ thé dugc phéan bd trong ta duogc, tdt hon 1a
nudc, va cép truc tiép cho dong vat, co thé dugc tron co hoc véi nguyén liéu thirc dn &
dang kho, hodc (cac) ching c6 thé duoc tao ra trong dung dich va sau d6 phun 1én nguyén
liéu thitc an. Phuong phap st dung (cac) chung cho dong vat dugc coi la nam trong giGi
han hiéu biét ctia chuyén gia trong linh vuc ndy.

Khi dugc st dung két hop véi nguyén liéu thitc dn, nguyén lidu thirc dn c6 thé bao
g@)m ngo, thic dn ddu tuong, cac san phém phu nhu ba hat loc séy kho, v trdu, canxi
cacbonat, dau khoang, bdt rong bién, dau tuong nghién, cam, silic dioxit, canxi propionat,

hodc ngudn bo sung vitamin/ chit khoang.
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Thoi gian sir dung 13 khong quan trong mién 14 sy cai thién dugc thé hién & mot
hodic nhiéu dic tinh dugc mo ta trong ban md ta nay, nhu: (a) ting ty 1& song, (b) tang
trong (tdng mot trong hai hodc ca trong lugng hing ngay trung binh 14n téng trong
luong), (c) ting hip thu thirc an, (d) ting chiéu dai, (e) ting chuyén hoéa thirc an, (f) ting
chidu dai va/hodc mat do 16ng nhung, (g) ting chdng chiu d6 min thip, (h) ting chong
chiu dd méan cao, (i) ting chéng chiu nhiét dd cao, (j) tdng chéng chiu nhiét do thép, (k)
tang chéng chiu formalin, (1) ting ty 1& sdng khi dap lai tdc nhan gay bénh, hodc (m) ty 1&
chét. Viéc st dung co6 thé 1a & thoi diém bat ky ¢6 hodc khong cé chirc dn. Tuy nhién, ché
phim Bacillus hodc Lactobacillus t6t hon 1a duge st dung véi thirc dn hodc ngay trudce
khi an.

Do d6, theo it nhit mot sb phuong an, lugng hitu hiéu cua it nhit mot chung vi
khudn duoc sir dung cho dong vat béng cach bd sung thic dn du tinh cho dong vat véi
luong hitu hiéu cua it nhit mot chung vi khuin. Nhu duge sit dung trong ban mé ta nay,
"bd sung" c6 nghia 12 hanh dong dwa truc tiép lwong hitu hidu cia vi khudn duoc dé xuét
trong ban mo ta nay vao thirc dn dy tinh cho dong vat. Do d6, dong vét, khi dn, tiéu hoa
vi khuén duogc dé xuét trong ban mo ta nay

Thirc dn cho dong vat chira it nhat mot ching vi khudn duoc mo ta trong ban mo ta
nay.

Theo it nhit mot sé phuong 4n, sang ché dé xuit phuong phap bao gébm budc cho
dong vat thay sinh st dung lwong hiru hidu cta ché phdm Bacillus hodc Lactobacillus,
mot hodc nhiéu td hop cua ché phém Bacillus hoac Lactobacillus, mOt hoac nhiu dich
ndi tir mdi trudng nudi cdy ché phdm Bacillus hodc Lactobacillus, thirc an chira mot hoic
nhiéu ché phdm Bacillus hoic Lactobacillus hodc hdn hop cua chiing. Viéc st dung nay
cai thién mdt hodc nhiéu dic tinh dugc mé ta trong ban mo ta nay, nhu: (a) tang ty 1€
song, (b) ting trong (ting mot trong hai hodc ca trong lwong hing ngdy trung binh 1in
tdng trong luong), (c) ting hip thu thtc 4n, (d) ting chidu dai, (e) ting chuyén héa thirc
an, (f) tang chidu dai va/hodc mat do 16ng nhung, (g) ting chéng chiu d6 man thap, (h)
ting chéng chiu dd min cao, (i) ting chéng chiu nhiét d cao, (j) ting chdéng chiu nhiét
d6 thip, (k) tang chéng chiu formalin, (1) ting ty 18 séng khi dap lai tac nhan giy bénh,
hodc (m) ty 18 chét.
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Vi du thye hién sang ché
Vidul
Tac dung ctia Bacillus va Lactobacillus bit hoat bing nhiét ddi v6i dic tinh sinh trudng
clia tom tring (Penaeus vannamei) giai doan 4u tring mudn

Trong nghién ctru nay, trong luong ban ddu, trong lwong cudi, mic ting trong
hing tun, hip thu thirc an, ty 1& chuyén hoa thirc 3n (FCR), chidu dai, ty 1é séng, ty 1& co
rudt, mau gan tuy, di dang va mutc do udn cong dugc do. TOom tréng Litopenaeus
vannamei & giai doan u trung mudn dugc st dung. Nam lan 1ap dugc thuc hién ddi véi
mdi maiu xtr 1y néu trong Bang 1 bén dudi (Bac = Bacillus; HIL = Heat Inactivated
Lactobacillus.). Khoang 300 con tdm/m’ dwoc duy tri trong bé kinh dung tich 200 lit.
Nudce duge duy tri & 29°C véi do min 25 ppt. Khoang 20% nudc duoc thay mdi ngay.

Béang 1
Sé Xt 1y Liéu thir nghiém (g/tdn)
1 | Mau dbi chimg -
2 | Bac 500 500 (10* CFU/g thirc n)
3 | HIL 500 500
4 | HIL 1000 1000
5 HIL 500 + Bac 500 500 g/tAn HIL + 500 g/tin Bac

Ché pham thtc #n Bacillus chita san phdm 1én men Bacillus siy kho, canxi
cacbonat, v6 trdu va dau khoang. S& luong téi thiéu 1a 2 x 10® — 2 x 10° CFU/g. Ché
phdm nay chira Bacillus pumilis 3064 (50%), Bacillus subtilis BS 2084 (25%) va Bacillus
subtilis BS15 Ap4 (25%). Nhu dugc ban luan trén day, Bacillus pumilus 3064 va Bacillus
pumilis 119 duge xac dinh 1a twong duong nhau vé mit di truyén trén co s& md hinh bang
RAPD va phan tich trinh tw ¢pn60 va ADNr 16S dbi véi nam mau lap lai. Theo do,
Bacillus pumilus 3064 va Bacillus pumilis 119 dugc st dung thay thé cho nhau trong ban
md ta nay.

Ché pham thirc dn Lactobacillus d3 dwoc bt hoat bing nhiét. Ndng d6 ban dau
ctia Lactobacillus trude khi bat hoat bang nhiét 1a 8,10x10° CFU/g. Nong do ly thuyét
ctia Lactobacillus trong thanh pham 13 8,10x10* CFU/g. Ché phdm Lactobacillus chira
Lactobacillus dugce bat hoat béng nhiét, bot rong bién, ngd nd nghién, dau tuong nghién
(thu duoc bing cach chiét), cam nghién, silic dioxit va canxi propionat. Ché phdm nay

chtta Lactobacillus rhamnosus MA27/6B, Lactobacillus farciminis MA27/6R.
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Thirc &n cho t6m thwong mai dung dé tang kich thudc tdm dugc st dung. Té bao
Bacillus va/hoic Lactobacillus dugc cin theo yéu cau lidu lugng, tiép theo tron véi nude
mubi thudong vo tring 1,5% (1g thirc an/125 microlit nuée mudi thuong). Dung dich nay
duoc trdn déu véi thire an cho tom. Thirc an cho tém dugc bao diu cé4 theo ty 16 40
microlit diu cé/g thtrc dn. Mau duge giit & -4°C cho dén khi st dung. Té bao Bacillus
va/hoic Lactobacillus dwgc dwa vao thirc dn bang cach rai 1én bé mit sau khi ép dun.

Au tring muén dwoc cip thirc dn 4 gid mot 1an nhu thudng dwgc thuc hién trong
bé uong. Tom dugc cp thirc dn bang artemia sdng va chuyén sang thitrc an thir nghiém
(trinh tu timg thir bot/thirc an thay thé) cho dén khi két thic giai doan thir nghiém trong
20 ngay. Lugng thirc 4n trong mdi thir bot dugc ghi lai va didu chinh cén than.

Nhu dugc quan sat thdy trén Fig. 2, viéc sit dung ché pham Bacillus hoic
Lactobacillus 1am tang ty 18 séng, thé trong (BWG), chidu dai va hép thu thic an & tom
4u tring mudn so v6i mau dbi chimg tdém khéng dugc xir ly. Viée sit dung ché pham
Bacillus & 500 gam/tan thirc 3n 1am cho ty 18 séng tang 5,3 phan trim, thé trong ting 27,3
phén tram, chidu dai ting 9,6 phan trim va hép thu thirc in ting 6,0 phan trim. Viéc su
dung ché phim Lactobacillus & 1000 gam/tin thirc an lam cho ty 1& sdng tang 8,0 phin
tram, thé trong ting 32,9 phan tram, chidu dai ting 13,7 phan trim va hip thu thirc an
tang 5,7 phan tram. T4t ca cac tri s& déu dugc tinh theo mau ddi chimg khong tiép nhén
ché phdm Bacillus hodc Lactobacillus, 1a téng cta bbn thir nghiém (S (ANOVA p <
0.05)).

Vidu2
Tac dung ctia Bacillus va Lactobacillus bi bt hoat bang nhiét d6i véi tinh chéng chiu tac
dong clia tom trang (Penaeus vannamei) & giai doan 4u tring mudn.

Trong nghién ctru nay, dap tng stress ctia tdm 4u tring mudn véi dd min cao, do
min thap, nhiét d§ cao va nhiét d6 thap dugc danh gia. Ngoai ra, dap tng stress ctia tom
v6i formalin dugc ddnh gia. Ty 18 séng, protein séc nhiét HSP70, glutathion peroxidaza
(GPx), va N/K ATPaza dugc do. HSP70 1a protein sb¢c nhiét 70kDa, mot loai chaperon
phan tir dwgc chuyén hoa, duge tim thiy trong twong bao va trong cac khoang khac cia té
bao, n6 ting cuong kha ning sdng sét cia té bao bi stress. N6 dong vai trd quan trong
trong chu trinh té bao cta nhiéu protein trong ca didu kién binh thuong 1dn didu kién
stress. Glutathion peroxidaza (GPx) la tén chung ctia ho enzym c6 hoat tinh peroxidaza

ma vai tro sinh hoc chi y€u ctia né 1a bao vé sinh vat trude tac hai oxy héa. Chirc nang

-23-



35960

sinh hoc cua glutathion peroxidaza 1a khtr lipit hydroperoxit thanh céc rugu tuong tng va
khtr hydro peroxit tu do thanh nuéc. Dung dich formaldehyt (hodc formalin) la chét khir
tring chung dugc st dung lam thubc st tring, chat diét nidm hodc chit bao quan trong
cac nganh coéng nghiép khic nhau. Phuong thirc tic dong chinh cia no la tao ra cac lién
két ngang cong hda trj v6i cdc nhom chirc trén protein. Trong nghé nudi trdng thity san,
n6 duge st dung 1am chét khir tring trong bé wong.

Tém tring Litopenaeus vannamei & giai doan 4u tring mudn duge st dung. Nam
14n lap duge thue hién dbi véi mbi mau xir ly néu trong Bang 2 bén dudi (Bac = Bacillus;
HIL = Heat Inactivated Lactobacillus.) Khoang 40 con tdm dugc duy tri cho mdi bé kinh
10 lit. Au trung duoc gilt trong nudc mubi 20 ppt ddi véi thir nghiém tac dong formalin
¢6 ndng d6 0 hodc 800 ppm. Au tring dugc gifr trong nude mudi 25 ppt & 15°C va 35°C
cho thtr nghiém tac dong nhiét do. Thir nghiém tac dong d6 man dugc thuc hién trong 0-5

ppt va 40 ppt & nhiét do trong phong 27-28°C. Tém duoc tiép xtuc véi yéu tb tac dong

trong 24 gi0.
Bang 2

sé Mau xit Iy Lidu thir nghiém (g/tAn) Thu ndgéﬁzm tac
1 | MAu dbi chiing - '

2 | Bac 500 500 0-5 va 40 ppt,

3 | HIL 500 500 15°C va 35°C

4 | HIL 1000 1000 Formalin 800ppm
5 | HIL 500 + Bac 500 | 500 g/tan HIL + 500 g/tan Bac

Céc ché pham Bacillus va Lactobacillus, ché pham thtrc 4n va ché pham in kiéng
da duoc san xuét nhu dugc md ta trong Vi du 1. Nhu dugce thdy trong Bang 3, viéc st
dung Bacillus (500 gam/tdn thirc an) hodc Lactobacillus (1000 gam/tin thirc n) 1am ting
tinh chéng chiu tdc dong & tom. Cu thé, viéc str dung ché phém Bacillus (500 gam/tén
thirc dn) hodc Lactobacillus (1000 gam/tin thirc 4n) 1am ting dang ké tinh chéng chiu do
man thép (lan luot 12 17,7 phén trdam va 8,2 phén tram) va ¢ mdn cao (lan luot 12 1,1
phén trim va 6,5 phan trim). Ngoai ra, viéc st dung Bacillus hodc Lactobacillus 1am tang
dang ké tinh chéng chiu nhiét do thép (lén luot 1a 12,5 phén tram va 12,7 phﬁn tram).
Viéce sit dung Lactobacillus cling 1am ting tinh chéng chiu nhiét do cao (3,2 phan tram).
T4t ca céc tri s6 déu duge tinh theo nhém ddi chimg khong duge xi 1y khong tiép nhan

ché pham Bacillus hogc Lactobacillus.
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SO liéu nay la dac biét thich hop cho cac dieu kién nudi trong thuy sdn ndm & noi

c6 mua mua nhi€u, nhu chau A. D6 mén thap va nhiét do thap thuwong xay ra trong céc

mua mua nay.

Béang 3
Mau xir Iy Bacillus (500 g/tin) HIL (1000 g/tin)
P06 min thip (0-5 ppt) +17,7 +8,2
D) mén cao (40 ppt) +1,1 +6,5
Nhiét do thap (15°C) +12,5 +12,7
Nhiét do cao (35°C) -10,1 +3,2

*Céc tri s6 dugc thé hién 13 phan trim tang so véi nhém doi chiing khong duge xir Iy
S (ANOVA p <0,05)

Nhu duge thiy trong Bang 4, viée st dung Bacillus (500 gam/tan thirc 4n) hoic
Lactobacillus (1000 gam/tdn thirc n) 1am ting hoat tinh ciia ca pectinaza 1in amylaza
trong gan tuy va rudt cia tém chua trudng thanh. Cu thé, viéc sit dung cac ché phdm
Bacillus hoic Lactobacillus 1am ting déng ké hoat tinh cla pectinaza trong gan tuy (lan
lwot 13 30,2 phan tram va 19,6 phan trim) va rudt (1an luot 14 0,2 phin trim va 6,11 phan
tram). Viéc sit dung cac ché phdm Bacillus hodc Lactobacillus 1am ting déang ké hoat tinh
clia amylaza trong gan tuy (1an luot 13 4,8 phéan trim va 13,1 phan trim) va rudt (14n luot
12 6,8 phﬁn tram va 10,2 phén tram). T4t ca céc tri sb déu duogc tinh theo nhom ddi ching

khong duoc xir 1y khong tiép nhan ché phim Bacillus hodc Lactobacillus.

Bang 4
Bacillus (500 g/tan) HIL (1000 g/tin)
cwon 461 trong o tuy 30,2 196
cwon 061 rong ru +02 r6.11
?(?1er3§ Siﬁfa o 4.8 +13,1
I;aﬁa:rggg rfﬁréli/laza tuong 168 1102

*Céc tri s6 duge thé hién 13 phan trim ting so voi nhom dbi chimg khong duoc xi ly
S (ANOVA p < 0,05)
Vidu3
Tac dung cta Bacillus va Lactobacillus dugc bat hoat béng nhiét d6i véi dac tinh sinh
trudng clia tom trang chua trudng thanh (Penaeus vannamei)
Trong nghién ctru ndy, murc ting trong, chiu dai, ty 1& chuyén hoéa thirc an (FCR),

enzym ti€u hoa (pectinaza, amylaza) trong gan tuy va rudt, va mo rudt dugc do. To6m
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tring chua trudng thanh Litopenaeus vannamei duoc thir nghiém. Nam 1an lap duoc thuc
hién d6i voi mdi miu xir Iy néu trong Bang 5 bén dudi (Bac = Bacillus; HIL = Heat
Inactivated Lactobacillus.) Trong mot nghién ctu, khoang 25 con t6m/bé dugc thir
nghiém cho mdi 14n 13p lai. Nude duge duy tri & 29°C véi dd min 25 ppt. Trong nghién
ctru khac, khoang 300 con duoc giit cho mdi luéi/thir nghiém 14p lai. Tom dugc cho thich
nghi trong 10ng ludi trong bay ngay trude khi thi nghiém. Long luéi duoc dit trong ao
t6m va day tm lu6i dé tom khong thoat ra. Hai bd banh canh quat duge lip trong ao dé

lam tdng lugng oxy hoa tan va dé€ lam tuan hoan nudc.

Béang 5
S6 Mau xit 1y Liéu thir nghiém (g/tan)
1 | MAu dbi chung -
2 Bac 500 500
3 | HIL 500 500
4 | HIL 1000 1000
5 | HIL 500 + Bac 500 | 500 g/tAn HIL + 500 g/tin Bac

Céc ché phdm Bacillus va Lactobacillus, ché phim thtrc an va ché phdm an kiéng
d3 duoc san xuét nhu dugc md ta trong Vi du 1. Nhu duogc théy trén Fig. 3, viéc st dung
ché phdm Bacillus (500 gam/tin thirc an) hoic Lactobacillus (1000 gam/tan thirc an) lam
tang ty 18 séng, thé trong (BWG) va hip thu thirc dn & tom chua truéng thanh. Viée su
dung ché phdm Bacillus & 500 gam/tan thitc an lam cho ty 18 sng tang 3,7 phan tram, thé
trong tang 11,7 phan trim va hip thu thic an ting 11,9 phan tram. Viéc sir dung ché
phdm Lactobacillus & 1000 gam/tAn thtrc an lam cho ty 1& sdng tang 4,0 phin tram, thé
trong ting 12,8 phan traim va hip thu thirc 4n ting 21,2 phan tram. T4t ca cac tri sd déu
duoc tinh theo miu d6i ching khong tiép nhan ché phdm Bacillus hodc Lactobacillus, va
la téng cta ba thtr nghiém (S (ANOVA p <0,05)).

Khi két thuc nghién ctru, md 16ng nhung cia tom dugc danh gia. Pdc tinh cua tom
dugc st dung ché phém Bacillus hodc Lactobacillus gia tang, it nhat mét phﬁn, la do sinh
ly rudt dugc cai thién. Nhu duogc théy trén Fig. 4, tdm &n thic an cé bd sung Bacillus
hoic Lactobacillus ¢6 1ong nhung dai hon va mat do cao hon so v§i mau ddi chimg
khong an thirc an bd sung. Sinh 1y rudt dwoc cai thién nay chimg to kha ning tiéu hoa cao

hon & tom dugc st dung ché pham Bacillus hodc Lactobacillus.
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Vidu4
Tac dung cta Bacillus va Lactobacillus dugc bét hoat béng nhiét dbi véi tinh chéng chiu
tac dong & tém tring chua trudng thanh (Penaeus vannamei)

Trong nghién ctru nay, dap ng stress véi d0 mén cao, d) min thép, nhiét do cao,
va nhiét d6 thdp dugc danh gid. Ngoai ra, ddp tng stress véi formalin dugc dénh gid. Ty
18 séng, protein sb¢ nhiét HSP70, glutathion peroxidaza (GPx), lipit peroxidaza, TBAR
va catalaza dugc do. |

P06 min: Hai muoi con tdm trong ba 1in lip mAu xi Iy trong Bang 6 duoc 14y mau
cho thr nghiém tdc dong dd man béng cach chia thanh hai nhém. Nhom tht nhét dugc
gift trong bé kinh v&i 40 ppt nuée. Nhom thr hai duge git trong bé kinh véi 0-5 ppt
nuée. Ty 1é séng dugc dénh gia.

Formalin: Hai muoi con t6m trong ba l4n lip mau xir Iy trong Bang 6 duoc ldy
mau cho thir nghiém téc dong formalin bing cach chia thanh hai nhém. Nhom thir nhit
duogc gitt trong bé kinh 10 L v6i 0 ppm formalin trong nudc. Nhom thir hai duoc gitr
trong bé kinh 10 L v6i 600 ppm formalin trong nuéc. The ty 18 séng dugc danh gia hing
ngay/tuan.

Nhiét d6: 20 con tom tir mdi 1an Iip lai dwoc 14y miu hing tuin trong khoang 30
dé nghién ciru tinh chéng chiu tac dong nhiét d6. Nhom thtr nhit dugc gitt trong gid nhd
treo trong binh 1000 L chira nuéc 35°C. Tom tir mdi mau xir ly dugc giit trong 24 gio.
Nhom th hai duoc gitt trong bé kinh 10 L chtta nuée 15°C dé nghién ctu tinh chdng

chiu tac dong nhiét do. Tom tir mdi mAau xit Iy duge giit trong 1 gio.

Bang 6
S6 Mau xtr ly Liéu thi nghiém (g/tan) Thir nghiém tac dong
1 | Miu ddi chung -
2 | Bac 500 500 0-5 va 40 ppt,
3 | HIL 500 500 15°C va 35°C
4 | HIL 1000 i 1000 ] Formalin 800ppm
5 | HIL 500 + Bac 500 500 g/tan HIL + 500 g/tan Bac

Céc ché pham Bacillus va Lactobacillus, ché phdm thirc an va ché pham in kiéng
da duoc san xuét nhu duge mo ta trong Vi du 1. Nhu dugc thdy trong Bang 7, viéc st
dung Bacillus (500 gam/tin thirc an) hodc Lactobacillus (1000 gam/tin thirc dn) lam téﬁg
tinh chdéng chiu tdc dong & tom chuwa trudng thanh. Cu thé, viéc st dung ché phim

Bacillus hodc Lactobacillus 1am ting dang ké tinh chéng chiu d0 man tha‘ip (1an luot 1a
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13,3 phan trdm va 10,0 phan trim). Viéc sit dung ché phdm Bacillus ciing 1am ting tinh
chéng chiu d0 min cao (1,8 phin tram). Ngoai ra, viéc sit dung ché phdm Bacillus hoic
Lactobacillus 1am ting dang ké tinh chdng chiu nhiét d6 thdp (1an luot 12 16,4 phan trim
va 16,4 phn trim). Viéc st dung ché phdm Bacillus ciing 1am ting tinh chéng chiu nhiét
d0 cao (3,3 phin tram). T4t ca céc tri sb déu duogc tinh theo nhom ddi ching khong duoc
xir Iy khéng tiép nhan ché phim Bacillus hoic Lactobacillus.

Nhu dugc ban ludn trong céc vi du trén day, s6 litu nay la dac biét thich hgp cho
cac diéu kién nubi tréng thuy san ndm & noi c6 mia mua nhidu, nhu chau A. P6 man

thap va nhiét do thip thuong xay ra trong cic miia mua nay.

Béang 7
Mau xir 1y Bacillus (500 g/tin) HIL (1000 g/tin)
D6 man thap (0-5 ppt) +13,3 +10,0
D) man cao (40 ppt) +1,8 -0,7
Nhiét d6 thip (15°C) +16,4 +16,4
Nhiét d6 cao (35°C) +3,3 -5,0

*CAc tri s6 dugc thé hién 14 phan trim ting so v6i nhém dbi chimg khong duoc xir 1y
S (ANOVA p <0,05)

Vidu5
Tac dung cua Bacillus va Lactobacillus dugc bt hoat béng nhiét dbi véi dap tng bénh &
t6m trang (Penacus vannamei)

Trong nghién ctru ndy, ty 1é séng, thong s mién dich (vi du, téng sd lugng té bao
mau (total hemocyte count: THC), hoat tinh thuc bao, mic glucoza, oxyhemoxyanin
(Oxy), ty 1€ oxyhemoxyanin:protein (Oxy:prot), hoat tinh phenoloxidaza (PO), va protein
huyét tuong), va muic biéu hién gen proPO, HSP70, SP, PE va LGBPP dugc do. Tom
trang Litopenaeus vannamei dugc do mirc dap tmg bénh. Nam 14n lap duoc thuc hién dbi
véi mdi mau xir 1y néu trong Bang 8 bén dudi (Bac = Bacillus; HIL = Heat Inactivated
Lactobacillus.) Khoang 20-25 con tom/bé dugc thi nghiém cho mdi lan 13p lai.

Lidu quyét dinh bénh WSSv: Vao cudi thi nghiém, tdm tir mdi mau xir Iy dugc thi
nghiém tinh khang bénh nhiém virut gdy hoi ching ddm tring (WSSv). Tom dugc tiém
huyén phu WSSv & n6ng do LDsy da dugc xac dinh trude. Ty 1€ chét dugc ghi lai trong
10 ngay sau liéu quyét dinh. Nguyén nhén giy chét dugc x4c nhin bing phén tich PCR.
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Lidu quyét dinh Vibrio: Vao cudi thi nghiém, tdm tir mdi miu xr Iy dugc thu
nghiém tinh khang bénh nhiém V. harveyi. Huyén phu vi khudn V. harveyi duoc diéu ché
tir gibng 18-24 gidr va didu chinh dén ndng d6 cudi khoang 10° CFU/ml nudce nudi. Sau
khi phoi nhidm, t6m dugc dwa trd lai bé nudi va ty 1& chét duge ghi lai trong 14 ngay.
Tbng sb lugng loai Vibrio trong nuéc nudi va trong rudt tdm duge xac dinh béng cach st
dung Thiosulphate Citrate Bilesalt Sucrose lam moi truong nudi cdy dac hiéu dbi voi

Vibrionaceae. Tong sd lwong loai Vibrio dwoc tinh sau khi i & 35°C trong 18-24 gio.

Bang 8
S6 Mau xir ly Liéu thtr nghiém (g/tén)
1 | MAu dbi chimg -
2 | Bac 500 500
3 | HIL 1000 1000
4 | HIL 500 + Bac 500 500 g/t4n HIL + 500 g/tin Bac

Cac ché phdm Bacillus va Lactobacillus, ché phdm thirc an va ché phdm an kiéng
da dugc san xult nhu dugc mo ta trong Vi du 1. Nhu dugc théy trong Bang 9, viéc su
dung Bacillus (500 gam/tan thirc &n) hodc Lactobacillus (1000 gam/tAn thirc 3n) 1am ting
ty 18 sdng & tdm 10-14 ngay sau khi phoi nhim WSSv hodc Vibrio. Cu thé, viéc sir dung
ché pham Bacillus (500 gam/tin thirc 4n) hodc Lactobacillus (1000 gam/tan thirc &n) lam
tang déng ké ty 1& sdng dé dép lai su phoi nhiém WSSv (l4n lugt 12 6,1 phan tram va 12,2
phén tram) va Vibrio (14n luot 14 8,8 phan trim va 2,3 phan tram). Hon thé nita, nhu dugc
thdy trén Fig. 5, viéc st dung ché phim Bacillus (500 gam/tin thic #n) hodc
Lactobacillus (1000 gam/tan thirc 4n) 1am giam lugng tac nhan giy bénh & rudt tom (S
(ANOVA p<0,05)).

T4t ca cac tri s6 déu duoc tinh theo nhém dbi chimg khong duge xtr Iy khong tiép

nhan ché phim Bacillus hoidc Lactobacillus (S (ANOVA p<0,05)).

Béng 9
Bacillus (500 g/tan) HIL (1000 g/tin)
Phoi nhiém WSSv +6,1 +12,2
Phoi nhiém Vibrio +8,8 +2,3

*Céc tri s0 duge thé hién 1a phan trim ting so v6i nhom ddi chimg khong dugc xur ly
S (ANOVA p <0,05)
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Viée st dung ché phim Bacillus (500 gam/tén thirc an) hodc Lactobacillus (1000
gam/tan thtrc an) bao vé tdm chdng cac tic nhan giy bénh WSSv va Vibrio it nhit mot
phan do viéc kich thich qué trinh biéu hién cac gen va cic hoat dong ctia té bao tham gia
vao qua trinh mién dich. Vi dy, hoat tinh thuc bao ting 21,0 phan trim khi tdm duoc xir
Iy bang ché phdm Bacillus, so véi ddi chimg khong dwoc xtr 1y. Hon thé nita, hoat tinh
phenoloxidaza ting 24,8 phan trim khi tém dugc xir 1y bang ché phim Lactobacillus, so
v6i dbi ching khong duoc xir Iy. Ngoai ra, mirc biéu hién gen proPO va HSP70 14 giam &

t6m phoi nhidm WSSv dugc xir Iy bang ché phdm Bacillus hodic Lactobacillus.

Vidu6
bac tinh dugc cai thién ¢ tom tréng (Penaeus vannamei) so vgi cac dung dich trén co sé
Bacillus thwong mai khac

Ché phadm Bacillus theo sang ché duoc so sanh véi cac dung dich trén co so
Bacillus-thwong mai khac (Novozymes PondPlus® va INVE Sanolife) vé& tac dung cua
ching dbi véi dic tinh sinh trudng va ty 18 chét & tém tring (Penaeus vannamei) sinh
trudng trong ao ngoai troi. Ba lan 13p lai dugc thuc hién d6i v6i mdi mAu xtt Iy néu trong
Bang 10 va Bang 13 bén dudi. Cac ao ngoai trdi c¢6 kich thudc khoang 3330 mét vudng
va chira khoang 187000 con tom/ao (562500 con/hecta). Trude khi thit nghiém, tom trai
qua khoang thoi gian tao didu kién hai tudn, khi d6 chung d& dang diéu chinh theo thuc
an co ban va cac diéu kién thir nghiém. sau khoang thoi gian tao diéu kién, tdm dugc cip
thirc an khéng han ché trong sut thir nghiém nam thang. Nhiét do nuéc nim trong
khoang 20-31°C trong sudt thtr nghiém. T4t ca céc thirc an déu 1 isonitrogen va
isoenergetic (xem Bang 11). Thirc dn do hing Zhejiang Xinxin Feed Co.,Ltd (Jiaxin,
Zhejiang, China) cung cip. Mdi ao dugc lap hai may suc khi, khong thay nuée. Thé trong
mdi con duogc do vao gitra va cudi thir nghiém. Hép thu thirc dn dugc ghi lai hing ngay.
Mat d6 ban dau (con/hecta), trong lwong thu hoach (kg/hecta), hap thu thirc an (kg/hecta),
ty 1& chuyén hoa thirc &n (FCR) va ty 1& séng (%) ciing dugc do.

T4t c4 cac sb lidu déu duoc thé hién dudi dang gid tri trung binh + SD. S§ liéu nay
duoc phan tich bing ANOVA mdt chiéu. Khéc biét giita cic nhém duge phan tich bing
phuong phap Duncan. Céc khac biét c¢6 P <0,05 duoc coi 1a ¢ y nghia théng ké. Tt ca
cac phép thir déu duoc thuc hién bang cach sir dung SPSS 11.5.
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Bang 10

S Mau xir ly Lidu thir nghiém (g/tén)

1 | Péi chung -

Bacillus subtilis
BS2084

2 | Bacillus subtilis BS
15Ap4

Bacillus pumilis BP119
Nguon vi sinh vt
Bacillus subtilis BS27
Bacillus licheniformis Trong thirc an dugc phun
BA842 50g/tan thirc dn (2x10° CFU/g thirc 4n)
Bacillus licheniformis
BL21

_ Trong thirc &n dugc phun
50g/tAn thirc an (2x10° CFU/g thirc 4n)

Trong nude duge phun
60 ngay dau: 20-25g (>10x10® CFU/g)/333 m® mdi
4 | Novozymes PondPlus® 7 ngay
>60 ngay: 25-30g (>10x10® CFU/g)/333 m’
mdi 7 ngdy

Ché phdm thtrc 3n Bacillus trong cic miu xir 1y 2 va 3 chira san pham 1én men
Bacillus, canxi cacbonat, vé trdu va ddu khoang. Ché pham nay dwoc dua vao thiic an ctia
tom bang cach phun dung dich 1ong Bacillus 1én bé mit thiic #n cta tém. Novozymes
PondPlus® dwoc phun true tiép vao ao.

Nhu dugc ban luan trén day, Bacillus pumilus 3064 va Bacillus pumilis 119 dugc
xé4c dinh 13 tvong dwong nhau vé mit di truyén trén co s md hinh bing RAPD va phép
phén tich trinh tw cpn60 va ADNr 16S gébm nam mau lap lai. Theo d6, Bacillus pumilus

3064 va Bacillus pumilis 119 dwoc sit dung thay thé cho nhau trong ban mé ta nay.

Bang 11
Thanh phan dinh dudng (%)
Protein tho 43,19+0,06
Lipit tho 6,22+0,35
Tro 10,91+0,05
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Nhu duge thiy trong Bang 12, tht ca cac mAu xur 1y déu lam gia ting ning suit
cudi ctia tdm nudi trong ao vé trong lugng cubi va FCR (p<0,05) so véi mau dbi ching
khong dugce xu ly. Ty 1€ sbéng ciing gia ting nhd cac mau xt 1y nay. Pang cha ¥, ché
phdm Bacillus subtilis BS2084, Bacillus subtilis BS 15Ap4 va Bacillus pumilis BP119
(mdu xir ly 4) va céc ché phdm Ngudn vi sinh vat® Bacillus subtilis BS27, Bacillus
licheniformis BA842 va Bacillus licheniformis BL21 (mau xut 1y 3) cho muc cai thién
dang ké vé dic tinh sinh trudng so véi san phidm Novozymes Pondplus® Bacillus. Ché
phdm Bacillus subtilis BS2084, Bacillus subtilis BS 15Ap4 va Bacillus pumilis BP119
cho mirc cai thién rat dang ké v& dic tinh sinh trudng, cu thé 1a trong lugng thu hoach
ting 19,2% so v&i mau dbi ching khong dugc xir Iy, va trong lugong thu hoach téng
14,3% so v6&i Novozymes Pondplus®. Ché phdm Bacillus subtilis BS2084, Bacillus
subtilis BS 15Ap4 va Bacillus pumilis BP119 cho murc cai thién FCR 24,3% so vdi a6i
ching khong dugc xir 1y, va mirc cai thién 11,7% so v6i Novozymes Pondplus®. Ché
phidm Ngudn vi sinh vat® Bacillus subtilis BS27, Bacillus licheniformis BA842 va
Bacillus licheniformis BL21 ciing cho muc cai thién dang ké so voi dbi ching khong
dugc xtt ly va Novozymes Pondplus® (xem Bang 12).

Bang 13

Sé Mau xir 1y Lidu thir nghiém (g/tdn)

1 | MAu dbi chimg -

Nguon vi sinh vat

Bacillus subtilis BS27 .
2 | Bacillus licheniformis  Trong thirc &n ‘3‘“-"’ phun
BAS84D 50g/tan thirc dn (2x10° CFU/g thirc dn)

Bacillus licheniformis BL21
3 | INVE Sanolife

Céc ché pham thirc an Bacillus trong mau xir Iy 2 cia Bang 13 chra san phim lén
men Bacillus, canxi cacbonat, cam gao va diu khoang, Ché phdm nay dugc dua vao thirc

4n ctia tdm bang cach phun dung dich 16ng Bacillus 1én bé mit thirc &n cua tom.
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Nhu dugc thdy trong Bang 14, so v6i mAu dbi chimg khong dugce xir Iy, cac mau
xt ly 2 va 3 lam gia tdng nang sudt cubi cua tom tring nudi trong ao vé trong luong cubi
va FCR (p<0,05). Pang chu y, ché phidm Ngudn vi sinh vat® Bacillus subtilis BS27,
Bacillus licheniformis BA842 va Bacillus licheniformis BL21 (mau xt Iy 3) c6 muc cai
thién dang ké vé dic tinh sinh truéng so voi INVE Sanolife. Ché phdm Ngudn vi sinh
vat® Bacillus subtilis BS27, Bacillus licheniformis BA842 va Bacillus licheniformis
BL21 lam gia ting trong lugng thu hoach 17,7% so voi d6i chimg khong dugce xir Iy va
11,0% so véi mau INVE Sanolife. Ché phdm Ngudn vi sinh vat® Bacillus subtilis BS27,
Bacillus licheniformis BA842 va Bacillus licheniformis BL21 cai thién FCR 19,6% so
v6i d6i chimg khong duge xtt Iy va 7,1% so véi miu INVE Sanolife. Ty 1é sdng cling
dugc gia ting v6i ché phdm Ngudn vi sinh vat® Bacillus subtilis BS27, Bacillus
licheniformis BA842 va Bacillus licheniformis BL21 so v6i dbi chiing khong duge xur ly
cling nhu mau INVE Sanolife.

Két qua nay chiing minh ring cac ché phém Bacillus theo sang ché 13 wu viét hon
dang ké so véi cac dung dich vi sinh vét khac dé gia ting dic tinh sinh truéng va nang
suét tdm tréng nudi trong ao khi dugc st dung dudi dang phu gia thae dn. Trong luong
cuéivéFCH{duqccéiﬂﬂénrnétcéd1r6rétkhicécchéph&ntheoséngchéduqcsosénh
véi cd Novozymes Pondplus® va INVE Sanolife, ciing nhu mau d6i ching khong duge

xtt Iy.
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1. Ché phim chta:

(1) ching Bacillus pumilis 3064 hogc 119, duoc luu trit 1a NRRL B-50796; chung
Bacillus subtilis BS 2084, dugc luu trit 14 NRRL B-50013; va ching Bacillus
subtilis BS15 Ap4, dugc luu trit la ATCC PTA-6507; hodc

(i)  chung Bacillus licheniformis 842, dugc luu trt 1a NRRL B-50516; ching
Bacillus subtilis BS27, dugc luu trit 14 NRRL B-50105; va ching Bacillus
licheniformis BL21, dugc luu trit 1a NRRL B-50134.

2. Ché pham thtrc &n chin nudi chira:
(i) ching Bacillus pumilis 3064 hodc 119, dugc luu trit la NRRL B-50796;
chingBacillus subtilis BS 2084, dugc luu trit la NRRL B-50013; va ching
Bacillus subtilis BS15 Ap4, dugc luu trit 148 ATCC PTA-6507; hodc
(i)  chung Bacillus licheniformis 842, dugc luu trir 14 NRRL B-50516); ching
Bacillus subtilis BS27, duogc luu trit 18 NRRL B-50105; va chung Bacillus
licheniformis BL21, dugc luu trir [a NRRL B-50134.

3. Ché pham phu gia thirc &n chin nudi, chira:
(i) ching Bacillus pumilis 3064 hodc 119, duogc luu trit la NRRL B-50796;
chungBacillus subtilis BS 2084, dugc luu trit 1a NRRL B-50013; va chung
Bacillus subtilis BS15 Ap4, duge luu trir 14 ATCC PTA-6507; hodc
(i)  chang Bacillus licheniformis 842, duge luu trit 1a NRRL B-50516); ching
Bacillus subtilis BS27, duogc luu trit [a NRRL B-50105; va ching Bacillus
licheniformis BL21, dugc luu trit 1a NRRL B-50134

4. Ché phim thtrc an chin nudi theo diém 2, trong d6 cac chung néu trén duoc bd sung

trong ché pham véi lugng nim trong khoang tir 10 dén 2000 gam/tén thirc dn chin nudi.
5. Ché phdm phu gia thitc &n chin nudi theo diém 3, trong d6 cac chung néu trén dugc bd
sung trong ché phdm véi lugng nim trong khoang tr 10 dén 2000 gam/tan thirc 4n chin

nudi.
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