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Linh vue k§ thuit dwoc dé cap

Giai phép hitu ich thudc linh vire vi sinh vat, cu thé giai phap hiru ich dé cap dén
chung vi khudn Bacillus sp. chuyén hoa NH; tir bin day trong mdi trudng nude min
gitip cai thién chit luong nudc va lam sach thiy vire ving nudi, ddng thoi mé ra nhidu
tiém ning to 16n nham khéc phuc hién trang 6 nhim mai truong nudi cling nhu phong

chéng bénh dich trén tdm, c4 va lam ting ning xuit nudi trong thiy san.
Tinh trang ky thuit ciia gidi phap hiru ich

Pé kiém soét dich bénh do vi sinh vét giy ra va cai thién méi truong nudc nudi
t6m hiim, ngudi ta da sit dung chét khang sinh va céc chit héa hoc. Tuy nhién, viée
lam dung chét khang sinh va chét héa hoc da din dén su gia ting cac chung vi khuén
khéng thubc va 1am mét can béng sinh thai. Do d6, nhu cau nudi tdm sach bénh, dat
tiéu chuén an toan thuc phdm khéng chira du lugng chit khang sinh va than thién véi

moi trudong 12 rat can thiét va quan trong.

Hién nay, ché phém vi sinh chtra cac vi sinh vat ¢6 lgi dugc dung nhu mot
phuong phap dé kiém soét dich bénh bang cach tic ché, canh tranh véi nhing vi sinh
vat c6 hai, hd tro hé tiéu hoa, can béng vi khudn duong rudt. Ngoai ra, ché phém Vi
sinh vat ¢6 1oi ciing dugc dung trong xi Iy hé thong nudi tém bing cach phan hiy cac

chét khong ti€u hoa dugc, thirc dn thira, dat biét 1a rét than thién véi moi truong.

Vi khudn Bacillus subtilis giit vai trd quan trong trong nudi trong thity san néi
chung va nudi tom hiim néi riéng, nhém vi khudn nay c6 kha ning hép thu va giai
phong cac chit 1am thay ddi chét lwong nude. Ching hip thu va giai phéng dinh
dudng ctia nén day nudi tom, duy tri mat do vi khudn ¢6 loi cho mdi trudong va vit
nudi, nhitng vi khuén c6 loi ndy mang lai rit nhiu loi ich va dap tmg nhu cau cép thiét

hién nay cho nganh nudi tom.

Bacillus subtilis dugc phat hién lan diu tién vao nim 1835 bdi Christian

Gottfried Ehrenberg va dugc dat tén 13 “Vibrio subtilis”, gin 30 nam sau, vi khuin nay
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duoc Casimir Davaine ddi tén thanh “Bacteridium”. Nam 1872, Ferdimand Cohn x4c
dinh thiy truc khuin nay c6 d4u hinh vudng va dit tén 1a “Bacillus subtilis”, dén nay
loai vi khuén ndy con dugce biét dén véi cac tén nhu: truc khudn c6 khé hodc truc

khuan c9.

Nam 1941, Bacillus subtilis dugc phat hién dAu tién trong phan ngua bdi td chic
y hoc Nazi ctia Ptrc. Luc dau, dugc sit dung ch yéu dé phong bénh ly cho c4c binh si
Ptrc chién diu & Bic Phi. Nam 1949 - 1957 khi Henrry, Albot va cac cdng sy tach
duoc cac chung thun khiét cta Bacillus subtilis tir &6 chung dugc Gng dung rong rai
trong phong va diéu tri mot sb bénh vé duong ti€u hdéa nhu viém rudt, viém dai trang,
chéng tidu chay trong rdi loan tiéu héa. Thuat ngit liéu phap didu trj subtilis “subtilis
therapy” ra doi. Ngay nay, vi khudn Bacillus subtilis tré nén rat phd bién, duge nghién
ctru rit réng rii trong y hoc, chin nuéi, cong nghiép va xtr Iy mdi truong (Lé Vin

Hiép, 2004).

Vi khudn Bacillus subtilis thudc nhém vi sinh vat bit budc ctia dudng rudt, ching
phan bd hau hét trong tu nhién nhu: c6 khd, bui, d4t, nude. Phén 16n chung ton tai
trong dét, thong thudong d4t trdng trot chira khoang 10-100 triéu CFU/g. D4t nghéo
dinh dudng & sa mac, dét hoang thi Bacillus subtilis rat hiém. Nudc, bun & cira song,
nude bién ciing ¢6 su t0n tai cia bao tir va té bao sinh dudng cua vi khun Bacillus

subtilis (Vi Thi Tht, 1996).

Khi bd sung dang bao tG¢ cia hai chung Bacillus subtilis va Bacillus
lichenniformis (BioPlus2B) vao thirc dn ca héi giup nang cao kha ning dé khéng lai vi
khuén gdy bénh Y. ruckerri (Raida va cong su, 2003). Vi khuén Bacillus subtilis cling
duge sit dung nhu mot ché phim sinh hoc ding trén cé trép S. aurata L. (Salinas va
cong su, 2005), no6 cling gitp nang cao tbc @0 ting truéng va céc chi tiéu mién dich &
¢4 ro phi (Aly va cdng sy, 2008), v.v..

Nghién ctru cia Stein (2005) cho thdy B. subtilis c¢6 kha ning tiét ra hon 20 loai
chét khang sinh véi chu trtc khac nhau. Bao gém: subtilin, ericih, mersacidin,
sublancin, subtilosin, surfactin, iturin, bacillibactin, bacillmycin, mycosubtilin, v.v..

Hau hét cac chit dugc tiét ra trong rudt, trén bé mat vat chu hay ra moi truong nude
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1Am ri0 can su nhan 1én ctia vi khuén co hdi gy trc ché cac vi sinh vat gy bénh. Theo
thi nghiém Vaseeharan va Ramasamy (2003) cho thdy Bacillus subtilis BT23 c6 kha
nang tc ché sy phat trién cia vi khuin V. harveyi phan 13p tir tdbm st nhiém bénh den
mang, 1am giam ti 1& chét ctia tdm 90%. Nghién ctru nay cho thdy mam bénh Vibrio da
duoc kiém soat bdi Bacillus subtilis ca trong diéu kién phong thi nghiém va ngoai ao.
Trong cac trai gidng va ao nudi tom thit, Ziaei-Nejad va cong su (2006) ciling két luan
rang hé sé chuyén hoa thirc in, tdc do tang trudng tuyét ddi va ning suét nudi trong ao
¢6 sit dung hdn hop ché phdm vi sinh gdm 5 loai Bacillus (B. subtilis, B. licheniformis,

B. polymyxa, B. laterosporus va B. circulans) cao hon dbi ching.

Nam 2007 Balcézar va cong su di tim thdy Bacillus subtilis UTM 126 1a ching
vi khudn hiru ich c6 anh hudng tét trén tdm nudi do khéng ché duoc V.

parahaemolyticus.

. Theo két qua nghién ctru cia Li — Xiang Zhou va cong su (2010) dd phéan lap
duogc vi khuén Bacillus subtilis A1 c¢6 kha ning xir Iy amoniac dat 58,4% trong 60 gio
trén moi trudng co mudi axetat 1am nguén cacbon chinh (ti 1€ C:N la 6:1), Ngoai ra,
nghién ctru ctia Fengxing Xie va cong su (2013) di khao sat kha nang phén giai NH;
cua ching Bacillus amyloliquefaciens HN, nghién ciru dugc tién hanh & ndng d6 N-
NH, 4mg/L trong thoi gian khdo sat 72 gio va két luan ching Bacillus
amyloliquefaciens HN c¢6 kha nang phan giai amoniac, hi€u suét dat duoc tai thoi diém

48 gid trén 79,8%.

Theo két qua nghién ctru cia Pham Thi Tuyét Ngan (2012) phén lap duoc 4
ching B. cereus B8, B9, B37, B38, B. amyloliquefaciens B41 va B.subtilis B67 c6 kha
ning chuyén héa dam trong bun day ao nudi tom si. Cac ching vi khuén nay tham gia
vao qu4 trinh amon hoa protein, gift vai tro quan trong trong viéc chuyén nito tir dang
kho hép thu sang dang mudi amon d& duge thuc vét thiy sinh hap thu, gitp lam sach
céc thily v va ti 1& séng clia tom & cdc nghiém thirc ¢6 b sung vi khuan Bacillus cao

hon (93 — 97,2 %) so v6i khong bd sung vi khuén (70,8 %).
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Nam 2014, Nguyén Vin Phic, Phan Thi Phuong Trang da phén 14p dugc hai
chung B. subtilis BN1, BD23.1 tir ao nudi tom & tinh Bén Tre c6 kha nang dbi khéng

manh v6i V. parahaemolyticus.

Két qua nghién ctru ciia Thai CAm Loan (2015) d& phéan 14p va dinh danh dugc 5
ching vi khuidn (B7, B9, B1l, B12, B1g) 1a Bacillus subtilis ¢6 kha ning xir ly

amoniac (4 mg/L) trong diéu kién phong thi nghiém.

O Viét Nam, hién chua cé bét ky két qua nghién ciru nao vé ching vi khuan
Bacillus sp. chuyén hoa amoniac tir bun ddy ving nu6i tom hum dugc dang ky bao ho
tuong tu.

Ban chét k§ thuit clia giai phap hitu ich

Muc dich cua giai phap hitu ich la 8 xuAt chung vi khudn Bacillus subtilis dugc
phan 14p c6 trinh tu gen ving 16S rARN, cu thé 1a: ching vi khuan Bacillus subtilis
B5 mang trinh ty SEQ ID NO.1; ching vi khuén Bacillus velezensis B31 mang trinh tu
SEQ ID NO.2; ching vi khudn Bacillus velezensis B58 mang trinh ty SEQ ID NO.3;
ching vi khudn Bacillus velezensis B68 mang trinh ty SEQ ID NO.4; ching vi khuin
Bacillus subtilis B74 mang trinh tw SEQ ID NO.5; va ching vi khuan Bacillus
licheniformis B85 mang trinh tu SEQ ID NO.6; chuyén héa nito trong moi trudng
nudc man nhim cai thién chét luong nuéc khu vue nudi tom hum than thién véi moi
truong va khong tac dong gy hai lén co thé vat nudi, tim ra giai phap xir ly thirc an du
thira, tiéu diét va kim ham sy phét trién cla tac nhan gdy bénh bing cac bién phap sinh

hoc an toan.
M6 ta van tiat cac hinh vé

Hinh 1 12 quy trinh phéan 18p va dinh danh ching vi khuén Bacillus sp.
Hinh 2 13 dic diém khuén lac ctia ching vi khudn Bacillus subtilis B5
Hinh 3 14 dic didm khudn lac cta ching vi khuén Bacillus velezensis B31
Hinh 4 13 dic diém khuén lac cta ching vi khuén Bacillus velezensis B58
Hinh 5 1 dic didm khun lac cua chung vi khuén Bacillus velezensis B68

Hinh 6 1a dic diém khuén lac cia ching vi khuén Bacillus subtilis B74
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Hinh 7 12 dic diém khuén lac cia ching vi khuan Bacillus licheniformis B85

Hinh 8 12 biéu dd thé hién sy suy gidm ham lwong amoniac trong 48 gid cia 6 chiing
vi khuan Bacillus sp. B5, B31, B58, B68, B74, B85

Hinh 9 12 két qua phéan tich BLAST ciia ching vi khuan Bacillus subtilis BS.

Hinh 10 12 két qua phan tich BLAST ctia chiing vi khuén Bacillus velezensis B31.
Hinh 11 13 két qua phén tich BLAST ctia chiing vi khuan Bacillus velezensis B58.
Hinh 12 12 két qua phén tich BLAST ctia ching vi khuan Bacillus velezensis B68.
Hinh 13 12 két qua phén tich BLAST ctia ching vi khuan Bacillus subtilis B74.

Hinh 14 12 két qua phan tich BLAST ctia ching vi khuan Bacillus licheniformis B8S.

MO ta chi tiét giai phap hiru ich

Muc dich cta giai phap hitu ich 1 dé xuét chung vi khudn Bacillus subtilis dugc
phén 14p c6 trinh tur gen ving 16S rARN, cu thé 1a: chung vi khuén Bacillus subtilis
B5 mang trinh tg SEQ ID NO.1; ching vi khuin Bacillus velezensis B31 mang trinh tu
SEQ ID NO.2; ching vi khudn Bacillus velezensis B58 mang trinh ty SEQ ID NO.3;
ching vi khudn Bacillus velezensis B68 mang trinh tyw SEQ ID NO.4; ching vi khudn
Bacillus subtilis B74 mang trinh tw SEQ ID NO.5; va ching vi khudn Bacillus
licheniformis B85 mang trinh ty SEQ ID NO.6.

Mudi mAu bun day thu thap tai khu virc nudi tém hum dugc tién hanh phén tich

va xu ly theo quy trinh sau:

Budce 1: Phén 14p vi khuan Bacillus sp. tir bun ddy nudi tom hum trén méi truong

TSA.

Qué trinh phan 1ap vi khudn Bacillus sp. dugc tién hanh bang phuong phép xir 1y
& nhiét do cao dé giét chét nhitng ching vi khuan tap khac khong c6 kha ning tao bao
tir, gitt lai nhitng ching vi khudn c6 kha ning sinh bao tir. Sau 24 - 28 gid nudi cdy,
tién hanh nhan dién khuén lac dic trung: c6 dang tron, bé mit khudn lac khd, nhin
hodc hoi nhin, ria ring cwa khong déu, tim sdm mau, mau tring xam dén vang nhat va

catalaza duong tinh.
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Két qua phan lap duoc 93 khuén lac nghi ngd 13 Bacillus sp.. Cac ching vi khuin
nay dugc ky hiéu tir B1 — B93 va dugc luu trit trong thach nghiéng ¢ 4 °C dé str dung
cho c4c qué trinh tiép theo.

Budc 2: Cay chuyén va luu trit vi khuan

Qua4 trinh cdy chuyén va luu trit vi khuén duoc thuc hién theo phuong phép cia
bang Thi Hoang Oanh va dbng tac gia (2004). Sau khi 4 cac dia méi trudng & 30 °C
trong 24 — 28 gid, khuén lac ciia cic ching vi khuén khéc nhau s& phat trién trén bé
mit dia thach. Thuc hién tidch rong ting ching vi khuin bang phwong phap ciy
chuyén nhiéu 14n d thu dwogc ching vi khuén thudn, cic ching nay duoc luu trit theo

hai cach:

- Gift trong 6ng thach nghiéng: mdi ching vi khuén thudn dugc cdy trén mdi trudong
thach nghién va dugc 4 & 30 °C trong 24 — 28 gio dén khi khuan lac phat trién, sau
d6 duoc bao quén trong ti lanh & 4 °C va cdy chuyén dinh ky 2 - 3 thang/1an.

- Trit vi khuén véi glyxerol 25 % trong cac bng ly tam va gitt & -80 °C phuong phép
lwu trit nay khong bién dbi dic tinh sinh hoc ciia vi khuan khi Iwu trir trong thoi
gian dai. Vi khudn duoc ciy 1én méi trudng TSA va dugc 1 24 gio & 30 °C.
Khoang mot nira s6 khuén lac moc trén dia TSA dugc thu bing qué phe ciy tiét

tring, cho vao éng ly tim va giit & -80 °C.

Khi phuc hbi vi khuin duoc cy trong méi truong TSB (thém 1,5 % NaCl) sau
24 gity vi khudn duoc cdy trén méi truong TSA & 30 °C, dé kiém tra kha ning phuc hoi
va tinh thudn ching. Sau thoi gian 24 gid cac khudn lac c6 thé phan biét 15 rang, nim

riéng biét va hinh dang bén ngoai khac nhau di dugc chon va cdy sang dia petri khéc.
Tén c4c ching vi khudn phéan 1ap dugc ky hiéu ngin gon theo thir tu tir B1 — B93.
Budc 3: Dinh danh vi khuan

Dua trén két qua quan sat hinh dang, mau sic, dic diém cua khuén lac, hinh dang
clia tiéu ban nhuém gram va nhudm bao tir dd loai bé cac ching vi khudn tring l3p.
Péng thoi thue hién cdc phan tmg sinh héa dic trung cho Bacillus sp. d¢ dinh danh

cho cac chung vi khuén da dugc phan 1ap.
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Quan s4t hinh thai vi khudn dudi kinh hién vi
Qué trinh quan sét hinh thai vi khudn dué6i kinh hién vi nhim x4c dinh cac tiéu
ban vi khun phi hop véi nhitng dic diém cta vi khuan Bacillus sp. dé tiép tuc thir cac
phan ng sinh héa. Qua trinh nay bao gbm:
- Nhuom Gram: LAy mdt it sinh khéi vi khuan tir dng TSA 1am tiéu ban nhudém

Gram d€ quan sat dudi kinh hién vi.

- Nhudm bao tir (phuong phap Schaeffer-Fulton): Tién hanh nhudém bao tir vi khuén
v6i thude nhudm xanh Malachite cho thiy bao tir bit mau xanh, hinh elip va thanh
té bao vi khuan bit mau hdng cta safranin

Sau khi nhudm Gram, nhudém bao tir 93 ching vi khuén phén 13p dugc va quan
sat du6i kinh hién vi & do phong dai 1000 chon dugc 30 chung vi khuén thudc gram
dwong, t& bio hinh que ngin, nho, ding riéng 18, c6 khi xép thanh chudi ngin, sinh bao
tu.

Céc phan tng sinh héa cua vi khuin

Tién hanh céc phan tng sinh héa dic trung dé xac dinh céc chung vi khuén
Bacillus sp.. Cac phan ting sinh héa nay bao gbm:

- Hoat tinh catalaza: Liy khudn lac 18 — 24 gid tudi dit 1én lam kinh sach. Nhé 1
giot H,O, 3% phu lén vi khuin va quan sat sy tao thanh bot khi. Két qua: Bot khi
sti manh va nhanh 13 catalaza (+). Mot s§ vi khudn khong c6 catalaza nhung c6
kha ning phan hiy H,0, tao thanh bot khi nhé va chdm 30 gidy, thi khong phai 1a
catalaza (+).

- Phan Gng indol: phét hién vi khuén ¢6 enzym tryptophanaza chuyén hoa trypton
tao thanh indol. C4y vi khuin vao méi truong dich thé TSB (bd sung 1,5% NaCl),
1 30°C trong 24 gio. Thém 0,2 - 0,3 ml thudc thir Kovac’s. Su xuét hién ctia mau
do dac trung & 16p trén cung cua mdi truong dich thé chung té phan tmg duong
tinh, mau vang am tinh.

- Phan umg Voges — Proskauer: phét hién vi khuén c6 kha ning sinh hai loai enzym

chuyén hoa 2,3 butandiol thanh axetoin khi ¢6 oxy va chuyén hoéa tiép axetoin
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thanh diaxetyl. Vi khuin dugc chy vao 6ng nghiém chira 3 ml méi truong Clark
Lubs + 3% NaCl d3 tiét trung, G & 30 °C. Sau 36 gid, nho 0,6 ml thudc thir A (10 g
alpha napthol trong 100 ml ruou etylic) va 0,2 ml thubc thir B (40 g KOH trong
100 ml nuGce cit) vao éng nghiém, lic déu va dé nghiéng 6ng nghiém 30 phit. Doc

két qua, néu mdi truong chuyén mau hong duong tinh, ngugce lai am tinh.

Phan (mg metyl dé: phét hién vi khuén 1én men glucoza tao thanh axit bén (axit
pyruvic). Vi khudn dugce nudi cdy vao 6ng nghiém chtra 3 ml méi truong Clark
Lubs + 3% NaCl, sau 24 — 48 gio nho thém 2 giot thubc thir metyl do, vong mau

d6 xuét hién cho két qua duong tinh, mau vang am tinh.

Thtt nghiém kha ning di dong: phat hién kha ning di dong cua vi khuén nho ¢6 roi
& dAu té bao. CAy dam sau trong thach mém (0,3 - 0,6% agar) da tiét trung, khoang
2/3 d6 dai thach, @ 30°C trong 48 gid. Phan tmg duong tinh: vi khuén c6 thé di
dong xung quanh dudng cly, xoén b¢ (vi khuén moc lan rdng xung quanh vét cly)

ngugc lai &m tinh thi chiing chi moc theo vét céy.

Thir nghiém héa 16ng gelatin: Phat hién vi khuén c6 men gelatinaza phan giai va
héa long gelatin, quan sat thiy ngay ca khi nhiét do thap hon 28°C. Vi khuin dugc
cdy vao 6ng nghiém chtra 10 ml méi truong NG da duge hép khir tring (gelatin 5
g, pepton 0,3 g, NaCl 3 g, 100 ml nuéc). Sau 48 gio, dat cac 6ng nghiém vao tu
lanh 4 °C trong 30 phut. Cac 6ng nghiém chira cac ching c¢6 kha ning phan giai

gelatin s& khong bi dong du nhiét do thap.

Khir nitrat: Vi khudn duoc cdy vao éng nghiém chira 3 ml mdi truong long nitrat
broth + NaCl 3% da hép tiét tring, mau u 30°C trong 24 gid, nhé 1 ml thudc thir A
(0,6 g axit sulfanilic trong 10 ml nuéc cit nong, dé ngudi sau d6 20 ml HCI ddm
dic duge thém vao, ting thé tich thanh 100 ml bing nudc cit) va thém 1 ml thude
thir B (0,6g a-napthylamin dugc hoa tan trong 10 - 20 ml HCI dém déc, sau do6 pha
loang thanh 100 ml véi nude cét) vao dng nghiém, mau do xuét hién trong 1-2

phit cho két qua duong tinh, nguoc lai 4m tinh.

Kha ning 1én men dudng: glucoza, manitol, sucroza: vi khuan dugc nudi cay trong

cac 6ng nghiém chira moi trudng Phenol Red Broth Base pH =7.4, ¢6 bd sung 1%
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loai dudong cin khao sat phan Gng dwong tinh: moi truong chuyén mau vang, phan
trng 4m tinh: moi trudng khong d6i mau.

- Kha ning st dung xitrat: Chy vi khuin trén moi truong thach nghiéng Simmons
xitrat (chira chi thi mau xanh bromtymol). Doc két qua: Simmons xitrat (+): vi
khudn moc trén mit thach nghiéng véi su ddi mau sang mau xanh duong hoan
toan hoac mot phﬁn. Simmons xitrat (-): vi khudn khong moc trén mit thach va

khong d6i mau mai truong (mau xanh 14).

- Kha ning sinh enzym proteaza, amylaza cla ching phéan 1ap: Vi khudn dugc cdy
diém trén moi truong thach co6 bd sung casein, tinh bot (1 %) da dugc vO trung &
30°C sau 48 gio dung TCA 10% (proteaza), lugol (amylaza) pht 1én mit thach
trong 5 phut. Néu c6 kha nang sinh enzym no6 s& tao thanh ving phén giai xung

quanh diém céy.

Dua trén Két qua quan sat hinh dang, mau sic, dic diém ctia khudn lac, hinh dang
chia tiéu ban nhudm gram va nhudm bao tir da loai bo cdc chung vi khudn triung 13p.
Pong thoi thye hién cic phan Ung sinh héa dic trung cho Bacillus sp.. Két qua xac
dinh dugc 14 chung vi khuin khac nhau (B2, BS, B8, B16, B24, B31, B42, B58, B67,
B68, B74, B85, B91) cb két qua phu hop vdi khoa phan loai Bergey, budc dau khing
dinh 14 chung vi khuén nay 13 Bacillus sp..

Budc 4: Kiém tra kha ning chuyén hoéa amoniac ciia nhém vi khuén Bacillus sp..

Vi khudn dugc cdy vao cac 6ng nghiém chira 10 ml moi truong dinh luong
amoniac da dugc vo trung. Sau 48 gio, nho 6 giot thubc thir ctia chai thube thir s 1
vao éng nghiém chira khudn lic déu, nhé tiép 6 giot thudc thir clia chai thubc thir 2 vao
6ng nghiém, lic déu, cudi cing nhé tiép 6 giot thudc thir ciia chai thube thir s6 3 vao
bng nghiém, dong nép lic déu. Sau 5 pht, d6i chiéu mau cta dung dich véi bang mau
va bng dbi chting.

Tién hanh nudi ciy 14 chung vi khudn trong méi truong dinh lugng amoniac
(chira mudi (NHy4),SO, 12 ngudn nito chinh). Dich vi khuén sau 48 gid nudi cy lic &

250 vong/phut dugc dem di kiém tra kha ning x{r ly amoniac bang bd kit sera. Két qua
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¢6 8 ching vi khudn (B2, BS, B31, B58, B68, B74, B85, B91) trong s6 14 ching ¢6
kha ning xt Iy amoniac. Tuy nhién, khi kiém tra kha ning chuyén héa bang bd kit sera
cho thay dich khuin ctia hai chung vi khun B2, B91 nga vé mau xanh nhiéu hon mau
vang nén tién hanh chon 6 ching vi khuén c6 dich khudn chuyén mau vang nhidu dé

tién hanh dinh lugng.
Budc 5: Panh gia kha ning xtt Iy amoniac cia nhém vi khuén Bacillus sp.

Muc dich cta thi nghiém nay nhim chon ra chung vi khuan c6 khé nang xir ly
amoniac t6t nhat va nhanh nhat, chon ra cic chiing c6 tiém ning lam vat liéu cho céc

nghién ciru ché tao cac ché pham sinh hoc phuc vu cho nganh nudi trong thiry san.

Tién hanh nuéi 8 ching vi khudn Bacillus sp. (B2, B5, B31, B58, B68, B74, B85,
B91) trong mdi truong dinh lugng chira 13 mg/L. NH3/NH,4+. Nong d6 amoniac dugc
do sau 6 gio, 12 gio, 24 giod, 36 gio, 48 gio bing phuong phép phenat. Tir két qua OD
do duoc, tién hanh xtr Iy s6 liéu dya vao dudng chuin dé tinh ham lugng amoniac ma
cac ching vi khudn da xi ly.

Két qua ctia thi nghiém:

- Giai doan tir 0 - 12 gio: Day la giai doan vi khuén thich ung vé6i diéu kién moéi
trrong nudi cdy méi (pha tiém phat), nén s6 luong té bao phan chia chdm, ham
lrgng amoniac gidm nhe (0,2 — 3 mg/L). Sau 6 gio, cly vi khudn vao moi truong
dinh lwvong amoniac B58 va B74 thich ng v6i moéi trudong nhanh hon so véi 4
ching vi khudn con lai, vi khuén B5 c6 kha ning thich nghi chdm nhit véi ham

lugng xtr Iy amoniac bang 11,8% so véi B58 va B74.

- Giai doan tir 12 — 24 gid: Déy 1a giai doan vi khuén buéc vao giai doan phén chia
manh, sb luong té bao ting theo lity thira (pha lily thira), qua trinh trao di chit
di2n ra manh m& do d6 ham lugng amoniac trong moi trudng giam manh (8 — 10
mg/L). Pén thoi diém 12 gi BS, B68 da bét dau phét trién manh mé trong moi
trudng moi, sinh khéi tang nhanh nén kha ning xir Iy amoniac cao nhét so v&i cac
chiing con lai dic biét BS c6 kha ning xi Iy amoniac gap 13,5 lan so voi thoi diém

6 gio, bén canh d6 B31 vAn con phét trién cham, ham lugng amoniac dugc xi 1y

10



4332 11/30

chi cao hon thoi diém 6 gid 24,5%. Dén 24 gio, ham luong amoniac bi phén giai
ciia tAt ca cac ching déu ting vuot bat so voi thoi diém trude d6, didu nay c6 thé
giai thich vi tai thoi diém 24 gid vi khudn phat trién manh nhét, qué trinh phan
chia t& bao manh m& va dat duoc mat do vi khudn cao nhét nén hiéu qua xtr ly dat
murc t6i wu (>85%), ndi bat 13 ching vi khun B31 v6i ham lwgng amoniac bi xt

Iy cao nhét gép 9,8 1an so v6i 12 gid.

- Giai doan tir 24 — 36 gid: Day 14 giai doan khi méi trudng bét dau can kiét thi mat
d6 vi khuén bat dau giam, cic té bao vi khuin ngimg phan chia hodc chuyén sang
hinh thanh bao tr nén qua trinh trao ddi chat cham lai dan dén ham luong amoniac
trong mdi trudng giam nhe (0,2 — 0,5 mg/L). Sau 24 giv, do moi truong ngay cang
can kiét dinh dudng (vi mdi truong khong dugc cung cAp lién tuc) va su bién ddi
pH din dén su suy gidm mat do té bao cling nhu kha nang xir Iy amoniac cla cac
vi khuén chim lai (dat khoang 3,7 — 5,5 % so v6i thoi diém 24 gid), ham luong
amoniac bi phan giai khong dang kétr 0,3 - 0,5 mg/L.

- Sau 48 gi0, cac chung vi khudn bat diu budc vao pha suy vong ham luong
amoniac giam khong dang ké do sb luong vi khuln bt ddu giam, qua trinh trao
ddi chét bi dinh tré. Dén thoi didm 48 gid cho thdy tit ca 6 chung vi khudn
Bacillus sp. phan 1ap dugc déu c6 kha ning xir Iy amoniac t6t & ndng @6 13 mg/L,
v6i 3 ching vi khuén B3, B31, B68 c¢6 ham lugng amoniac bi phén giai cao nhét
(> 99 %), 2 chiing vi khudn B74, B85 kha ning phén giai dat > 98% va thap nhét
1a B58 voi kha ning phéan giai dat 97,9 %.

Buéc 6: Pinh danh sinh hoc phén tr cac ching vi khuén Bacillus sp.

Céc chung Bacillus sp. dd dugc dinh danh hinh thdi va sinh hoa, tuyén chon vé
kha nang xir Iy amoniac. Phuong phép dinh danh sinh hoc phan t& chung vi khuén
Bacillus sp. bao gdm:

- Tach chiét va khuéch dai ADN: Mau vi khuin dugc ting sinh trong mdi trudng
LB, khi dat mat d6 10° CFU/ml s& duoc tién hanh tach chiét ADN bang bo kit
AccuPrep Genomic DNA Extraction.

11
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- Khuéch dai san phdm PCR: San phidm PCR dugc kiém tra bang cach dién di trén
gel agaroza 1,5 % trong dung dich d¢m TBE 0,5 X & dién thé 100 V trong 35 phut.
Két qua dugc xem duéi dén UV. Trinh tu cdp mdi st dung nhan dong san phdm
bao gdm: mdi xudi 27F (trinh ty 5' AGATTTGATCCTGGCTCAG 3') va mdi
nguoc 1492R (trinh ty 5' GGTTACCTTGTTACGACTT 3').

Phén tich trinh tu rfARN 16S nhim dinh danh dén mtc loai cla cac ching
Bacillus, mot trinh ty khoang 500 nucleotit tir gen md hoéa cho rARN 16S cua cac
ching Bacillus duge khuéch dai bang phuong phap PCR véi 2 mdi chuyén biét cho

giéng Bacillus va dugc xac dinh trinh tu nucleotit.

Két qua ddi chiéu trinh tu cho két qua: Chuing B5 va B74 ¢6 d0 tuong ddng voi
ching Bacillus subtilis 1a 99%. Ching B2 c¢6 do tuong ddng véi Bacillus
amyloliquefaciens 1a 99 %. Ching B31, B58 va B68 c6 do tuong ddng véi Bacillus
velezensis 13 99 %. Chung B91 c6 d tuong ddng v&i Bacillus methylotrophicus 13 99
%. Chiing B85 ¢6 4o twong ddng v6i Bacillus licheniformis 13 99 %. Trong s6 8 ching
Bacillus d3 dugc dinh danh bing d6i chiéu trinh tu, ¢6 4 ching c6 tén trong khéa phan
loai cua Bergey va két qua dinh danh sinh hoa & 4 ching nay hoan toan tuong dong
v6i két qua dinh danh bing phuong phap sinh hoc phan ti.

Khac biét & chd, di phan 1ap dugc 6 chung vi khuén Bacillus sp. BS, B31, B58,
B68, B74, B85 ¢6 kha ning chuyén hoa amoniac & ndéng d6 13 mg/l tir bun ddy trong
moi truong nudc man. Két qua giai trinh tu gen ving 16S rARN ciia 6 chiing vi khuén
Bacillus sp. B5, B31, B58, B68, B74, B85 nhu sau: ching vi khuén Bacillus subtilis
B5 mang trinh ty SEQ ID NO.1; ching vi khuén Bacillus velezensis B31 mang trinh ty
SEQ ID NO.2; ching vi khuan Bacillus velezensis B58 mang trinh ty SEQ ID NO.3;
ching vi khudn Bacillus velezensis B68 mang trinh ty SEQ ID NO.4; chung vi khuén
Bacillus subtilis B74 mang trinh ty SEQ ID NO.5; va ching vi khudn Bacillus
licheniformis B85 mang trinh ty SEQ ID NO.6; chuyén hoéa nito trong méi truong
nuéc min nham cai thién chét lugng nuéc khu vuc nudi tdm hum thén thién véi moi

truong va khong tac dong gay hai 1én co thé vat nudi, tim ra giai phap x ly thirc an du
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thira, tiéu diét va kim ham sy phat trién ctia tac nhan gy bénh bang cac bién phép sinh

hoc an toan.

Sau déy, cac phuong 4n thuc hién giai phap hitu ich s& dugc md ta mot cach chi
tiét hon

Theo Hinh 1, quy trinh phan 14p va dinh danh ching vi khuén Bacillus sp. ¢6 kha
nang chuyén héa amoniac tir bun ddy trong méi truong nudc man, bao gbm céac budc

sau.

Budc 1: Phan 14p vi khudn Bacillus sp. tir bun ddy nudi tom hiim trén mdi trudng

TSA.

Qué trinh phén 18p vi khudn Bacillus sp. duge tién hanh bing phwong phéap xir Iy
& nhiét d cao dé giét chét nhitng chiing vi khuén tap khéc khong c6 kha ning tao bao
tir, gitt lai nhitng chiing vi khuén c6 kha ning sinh bao tr. Sau 24 - 28 gi¢ nudi cy,
tién hanh nhan dién khuin lac dic trung: c6 dang tron, bé& mit khuin lac khd, nhin
hodc hoi nhin, ria ring cua khong déu, tAm sdm mau, mau tréng xam dén vang nhat va

catalaza duong tinh.
Budc 2: Ciy chuyén va luu trit vi khuén

Qué trinh cdy chuyén va luu trit vi khuén dugc thuc hién theo phuong phép cua
Dang Thi Hoang Oanh va ddng tac gia (2004). Sau khi @ cac dia mdi truong & 30 °C
trong 24 — 28 gio, khuén lac cua cac ching vi khuan khac nhau s& phat trién trén bé
mit dia thach. Thuc hién tach rong timg ching vi khuén bang phuong phép chy
chuyén nhiéu 1in @ thu duge chung vi khuin thuén, cac ching ndy dugc luu trit theo
hai céch:

- Giit trong 6ng thach nghién: mdi chung vi khuan thun dugc ciy trén mdi truong
thach nghién va dugc u & 30 °C trong 24 — 28 gid dén khi khuén lac phat trién, sau
d6 dugc bao quan trong ta lanh & 4°C va chy chuyén dinh ky 2 - 3 thang/1an.

- Trit vi khuén véi glyxerol 25 % trong céc dng ly tam va gitt & -80 °C, phuong
phép luu trit nay khong bién dbi dic tinh sinh hoc cua vi khuén khi lwu trit trong

thdi gian dai. Vi khudn dugc cdy 1én moi trudng TSA va dugce t 24 gid ¢ 30 °C.
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Khoang mot nura sb6 khudn lac moc trén dia TSA duoc thu bing qué phe cly tiét
tring, cho vao 6ng ly tAm va gift & -80 °C.
Bude 3: Pinh danh vi khuan
Dua trén két qua quan sét hinh dang, mau sic, dic diém cta khuin lac, hinh dang
cla tiéu ban nhudém gram va nhudm bao tir d4 loai béd cic ching vi khuin tring 13p.
Ddng thoi thuc hién cdc phan tng sinh héa dédc trung cho Bacillus sp. dé dinh danh
cho cac chung vi khuin da duge phén 14p.
Quan sét hinh thi vi khuén duéi kinh hién vi
Qua trinh quan sat hinh théi vi khudn duéi kinh hién vi nhim xé4c dinh cac tiéu
ban vi khuén phii hop véi nhitng dac diém ctia vi khuln Bacillus sp. dé tiép tuc thir cac
phan ung sinh héa. Qua trinh nay bao gbm:

- Nhuém Gram: Léy mot it sinh khéi vi khuén tir 6ng TSA lam tiéu ban nhudm
Gram dé quan sat duéi kinh hién vi.

- Nhudm bao tir (phuwong phap Schaeffer-Fulton): Tién hanh nhudm bao tir vi khudn
v6i thude nhuém xanh Malachite cho th?iy bao tir bit mau xanh, hinh elip va thanh
té bao vi khuin bit mau hdng cia safranin

Céc phan tng sinh héa cua vi khuén
Tién hanh cic phan tng sinh héa dic trung dé xdc dinh céc ching vi khuan
Bacillus sp.. Cac phan tng sinh héa nay bao gbm:

- Hoat tinh catalaza: Lay khudn lac 18 — 24 gio tudi dit 1én lam kinh sach. Nho 1
giot H,0, 3% phu 1én vi khuén va quan sit sy tao thanh bot khi. Két qua: Bot khi
sti manh va nhanh 1a catalaza (+). Mot s6 vi khudn khong c6 catalaza nhung c6
kha niang phan hiy H,O, tao thanh bot khi nho va chdm 30 gidy, thi khong phai 1a
catalaza (+).

- Phén \mg indol: phat hién vi khuan c6 enzym tryptophanaza chuyén héa trypton
tao thanh indol. Cdy vi khuén vao mdi truong dich thé TSB (b sung 1,5% NaCl),

& 30°C trong 24 gid. Thém 0,2 - 0,3 ml thudc thir Kovac’s. Sw xudt hién ciia mau
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do dic trung & 16p trén cing clia moéi truong dich thé chung t6 phan tng dwong

tinh, mau vang am tinh.

Phan ing Voges — Proskauer: phét hién vi khudn c6 kha ning sinh hai loai enzym
chuyén héa 2,3 butandiol thanh axetoin khi ¢6 oxy va chuyén hoa tiép axetoin
thanh diaxetyl. Vi khudn dugc cdy vao éng nghiém chira 3 ml moi trudong Clark
Lubs + 3% NaCl d4 tiét trung, u & 30 °C. Sau 36 gio, nhé 0,6 ml thudc thir A (10 g
alpha napthol trong 100 ml ruou etylic) va 0,2 ml thuéc thir B (40 g KOH trong
100 ml nudc cht) vao éng nghiém, lac déu va dé nghiéng dng nghiém 30 phut. Doc

két qua, néu mdi trudng chuyén mau hong duong tinh, ngugc lai 4m tinh.

Phan tmg metyl do6: phét hién vi khuén 1&n men glucoza tao thanh axit bén (axit
pyruvic). Vi khudn dugc nudi cdy vao dng nghiém chira 3 ml méi trudng Clark
Lubs + 3% NaCl, sau 24 — 48 gi®, nho thém 2 giot thudc thtr metyl dé, vong mau

d6 xudt hién cho két qua duwrong tinh, mau vang am tinh.

Thtr nghiém kha ning di dong: phat hién kha ning di dong cia vi khuén nho c6 roi
& dau té bao. CAy dam sau trong thach mém (thach aga 0,3 - 0,6%) da tiét tring,
khoang 2/3 do dai thach, G 30°C trong 48 gio. Phan tng duong tinh: vi khuan c6
thé di dong xung quanh dudng cdy, xo4n ¢ (vi khudn moc lan rong xung quanh

vét cAy) nguoc lai Am tinh thi ching chi moc theo vét cdy.

Thir nghiém hoéa 16ng gelatin: Phét hién vi khuin c6 men gelatinaza phan giai va
héa 1ong gelatin, quan sat thiy ngay ca khi nhiét do thap hon 28°C. Vi khuédn duoc
ciy vao dng nghiém chia 10 ml mdi truong NG da duoc hép khir tring (gelatin 5
g, pepton 0,3 g, NaCl 3 g, 100 ml nué6c). Sau 48 gio, dat cac 6ng nghiém vao tu
lanh 4 °C trong 30 phut. Céc 6ng nghiém chtra c4c ching c6 kha nang phan giai
gelatin s& khong bi déng dii nhiét do thép.

Khir nitrat: Vi khudn dugc cdy vao dng nghiém chira 3 ml méi trudng léng nitrat
broth +3% NaCl da hép tiét tring, mau 4 30°C trong 24 gio, nhé 1 ml thudc thir A
(0,6 g axit sulfanilic trong 10 ml nudc cAt néng, dé ngudi sau d6 20 ml HCI dam
dac duoc thém vao, ting thé tich thanh 100 ml béng nudc cét) va thém 1 ml thube

thir B (0,6g o-napthylamin dugc hoa tan trong 10 - 20 ml HC1 dém déc, sau d6 pha
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lodng thanh 100 ml vé6i nuéce c4t) vao 6ng nghiém, mau do xuét hién trong 1-2

phit cho két qua duong tinh, ngugc lai am tinh.

- Kha ning 1én men duong: glucoza, manitol, sucroza: vi khuAn dugc nudi ciy trong
cac 6ng nghiém chtta mdi truong Phenol Red Broth Base pH = 7.4, ¢6 bb sung 1%
loai duong can khao sat phan ing duong tinh: moi truong chuyén mau vang, phan
ung am tinh: moi trudng khong d6i mau.

- Kha ning st dung xitrat: CAy vi khuan trén mdi trudong thach nghiéng Simmons
xitrat (chira chi thi mau xanh bromothymol). Doc két qua: Simmons xitrat (+): vi
khudn moc trén mit thach nghiéng véi su d6i mau sang mau xanh dwong hoan
toan hoac mot phﬁn. Simmons Xitrat (-): vi khuén khong moc trén mit thach va

khong d6i mau mai trudong (mau xanh 18).

- Kha ning sinh enzym proteaza, amylaza cua ching phan 14p: Vi khudn dugc ciy
diém trén moi trudng thach c6 bd sung casein, tinh bot (1 %) da dugc vo trung &
30°C sau 48 gio ding TCA 10% (proteaza), lugol (amylaza) phii 1én mét thach
trong S phut. Néu c6 kha ning sinh enzym n6 sé& tao thanh ving phan giai xung

quanh di€ém cay.
Budc 4: Kiém tra kha ning chuyén héa amoniac cua nhom vi khuan Bacillus sp.

Vi khudn dugc cdy vao cac dng nghiém chia 10 ml méi truong dinh lugng
amoniac di duoc vO trung. Sau 48 gio nho 6 giot thubc thir coa chai thude thir s6 1 vao
6ng nghiém chira khuén 1ic déu, nho tiép 6 giot thudc thir cua chai thube thir 2 vao ng
nghiém, I4c déu, cui cing nhé tiép 6 giot thudc thir ctia chai thude thir s6 3 vao dng
nghiém, déng nép lic déu. Sau 5 phut, d6i chiéu mau cta dung dich v6i bang mau va

Ong doi ching.

Tién hanh nu6i cdy 14 ching vi khuén trong moi truong dinh lugng amoniac
(chita mubi (NHy),SO; 12 ngudn nito chinh). Dich vi khudn sau 48 gi nudi cdy lic &

250 vong/phut dugce dem di kiém tra kha ning x{t Iy amoniac bang bo kit sera.

Budce 5: Danh gia khi ning xt ly amoniac ctia nhom vi khuan Bacillus sp.
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Muc dich cta thi nghiém nay nham chon ra ching vi khuan cé kha nang xir ly
amoniac t0t nhat va nhanh nhat, chon ra cac chiing c6 ti€ém ndng lam vat liéu cho céc

nghién ciru ché tao cac ché phadm sinh hoc phuc vu cho nganh nuéi trong thily san.

Tién hanh nubi 8 ching vi khuln Bacillus sp. (B2, B5, B31, B58, B68, B74, B85,
B91) trong méi truong dinh lwong chira 13 mg/L. NH;/NH4+. Noéng d6 amoniac dwgc
do sau 6 gid, 12 gid, 24 gid, 36 gid, 48 gio bang phuwong phap phenat. Tir két qua OD
do duoc, tién hanh xur ly sb lieu dua vao dudng chudn dé tinh ham luong amoniac ma
cac chiing vi khuén da xu 1y.

Budc 6: Dinh danh sinh hoc phan ti cac chung vi khuan Bacillus sp.

Céc chung Bacillus sp. 3 dugc dinh danh hinh thai va sinh héa, tuyén chon vé
khé niang xt Iy amoniac. Phuong phap dinh danh sinh hoc phan tit ching vi khuin

Bacillus sp. bao gbm:

- Téach chiét va khuéch dai ADN: MAu vi khudn duoc ting sinh trong mdi trudng
LB, khi dat mat do 10° CFU/ml s& duoc tién hanh tach chiét ADN bing b kit
AccuPrep Genomic DNA Extraction.

- Khuéch dai san phdm PCR: San phim PCR duoc kiém tra bing cach dién di trén
gel agaroza 1,5 % trong dung dich dém TBE 0,5 X & dién thé 100 V trong 35 phut.
Két qua dugc xem dudi dén UV. Trinh tu cip mdi st dung nhan dong san phdm
bao gdm: mdi xudi 27F (trinh tw 5' AGATTTGATCCTGGCTCAG 3") va mdi
ngugc 1492R (trinh ty 5' GGTTACCTTGTTACGACTT 3').

Phén tich trinh ty rARN 16S nhim dinh danh dén mirc lodi ciia cdc ching
Bacillus, mot trinh tu khoang 500 nucleotit tir gen ma héa cho rARN 16S cua cac
ching Bacillus dugc khuéch dai bang phuong phéap PCR véi 2 moi chuyén biét cho

giéng Bacillus va dugce xac dinh trinh tu nucleotit.

Theo Hinh 2, 13 hinh dang nhan dién khuén lac dic trung cua ching vi khuén
Bacillus subtilis B5: c6 dang tron, bé mit khuén lac kho, nhin hodc hoi nhin, ria ring

cura khong déu, tim sdim mau, mau trang xam dén vang nhat va catalaza duong tinh.
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Theo Hinh 3, 13 hinh dang nhén dién khuin lac dic trung cta ching vi khuan
Bacillus velezensis B31: ¢6 dang tron, bé mat khuan lac kho, nhan hodc hoi nhén, ria
rang cua khéng déu, tAm sdm mau, mau tring xam dén vang nhat va catalaza duong

tinh.

Theo Hinh 4, 13 hinh dang nhén dién khuan lac dic trung cua ching vi khuén
Bacillus velezensis B58: ¢6 dang tron, bé mat khuan lac kho, nhin hoic hoi nhin, ria
rang cua khong déu, tAm sam mau, mau tring xdm dén vang nhat va catalaza duong

tinh.

Theo Hinh 5, 13 hinh dang nhdn dién khuan lac dédc trung cia chung vi khuén
Bacillus velezensis B68: ¢c6 dang tron, bé mét khuin lac kho, nhin hodc hoi nhin, ria
ring cua khong déu, tAm sdm mau, mau traing xdm dén vang nhat va catalaza duong

tinh.

Theo hinh 6, 1a hinh dang nhan di¢n khuén lac dic trung cua ching vi khuin
Bacillus subtilis B74: c6 dang tron, bé mit khuén lac khd, nhin hoic hoi nhin, ria ring

cua khong déu, tim sdm mau, mau trang xam dén vang nhat va catalaza duong tinh.

Theo Hinh 7, 1a hinh dang nhan dién khuén lac dic trung cia ching vi khuén
Bacillus licheniformis B85: c6 dang tron, bé& mat khuén lac kho, nhan hodc hoi nhin,
ria ring cwa khong déu, tAm sdm mau, mau tring xam dén vang nhat va catalaza duong

tinh.

Theo Hinh 8, bidu db trong hinh cho thdy su suy gidm ham lugng amoniac theo
thoi gian ddng thoi, thé hién dudng cong ting trudng cua vi khuén, tir 0 - 12 gior 13 giai
doan vi khuén thich ing véi diéu kién méi trudong nudi cdy méi (pha tiém phat), nén sb
luong té bao phan chia chim, ham lugng amoniac giam nhe (0,2 — 3 mg/L). Pén
khoang 12 — 24 gid vi khuan buéc vao giai doan phan chia manh, s6 lugng té bao ting
theo Iiiy thira (pha liiy thira), qué trinh trao ddi chét dién ra manh mé& do d6 ham lugng
amoniac trong mdi truong gidm manh (8 — 10 mg/L). Tir 24 — 36 git¢ khi moi trudong
bét dau can kiét thi mat do vi khuén bét dau giam, cac t& bao vi khudn ngung phan chia
hodc chuyén sang hinh thanh bao t nén qua trinh trao d6i chit chdm lai din dén ham

luong amoniac trong moi truong giam nhe (0,2 — 0,5 mg/L). Sau 48 gio, cac ching vi
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khuin bit du budc vio pha suy vong ham lugng amoniac gidm khong dang ké do sb

lwong vi khudn bat ddu giam, qu4 trinh trao d6i chét bi dinh tré.

Theo Hinh 9, két qua phan tich BLAST cta ching vi khuén Bacillus subtilis BS.
Theo d6, két qua giai trinh ty ching vi khuén B5 nay nhu dugc thé hién trong trinh tu
SEQ ID NO.1.

Theo Hinh 10, két qua phéan tich BLAST cua ching vi khuén Bacillus velezensis
B31. Theo d6 két qua giai trinh ty ching vi khuén B31 nay nhu duoc thé hién trong
trinh ty SEQ ID NO.2.

Theo Hinh 11, két qua phan tich BLAST cta chung vi khuén Bacillus velezensis
B58. Theo d6 két qua giai trinh tw ching vi khudn B58 nay nhu dugc thé hién trong
trinh ty SEQ ID NO.3;

Theo Hinh 12, két qua phan tich BLAST ciia ching vi khuan Bacillus velezensis
B68. Theo d6 két qua gidi trinh ty chung vi khuén B68 nay nhu duge thé hién trong
trinh ty SEQ ID NO 4.

Theo Hinh 13, két qua phan tich BLAST cua ching vi khuén Bacillus subtilis
B74. Theo d6 két qua giai trinh tu ching vi khuén B74 nay nhu dugc thé hién trong
trinh tu SEQ ID NO.5.

Theo Hinh 14, két qua phan tich BLAST cta ching vi khuin Bacillus
licheniformis B85. Theo d6 két qua giai trinh tu ching vi khudn B85 nay nhur dugc thé
hién trong trinh tu SEQ ID NO.6.

Vi du thye hién gidi phap hiru ich

Tién hanh nudi 6 ching vi khuan Bacillus sp. (B5, B31, B58, B68, B74, B85)
trong mdi truong dinh lugng chira 13 mg/L NH3/NH,". Nong d¢6 amoniac dugc do sau
6 gio, 12 gio, 24 gio, 36 gio, 48 gio bang phuong phap phenat. Tl két qua OD do
dugc chung toi tién hanh xt 1y sb liéu dua vao dudng chudn dé tinh ham lwong

amoniac ma cac chuing vi khuan da xur 1y.
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Bang 1. Him lugng amoniac bi chuyén héa bdi cac chiing vi khuén Bacillus sp.

Thoi gian Ham lwong amoniac (NH4'-N) bi chuyén héa (mg/L)

(&) Ve
B5 B31 B5S8 B68 B74  BS5

6 0.233° 0,862° 1,973 0,751° 1,973* 1,010° 13,46

12 3,146  1,073° 2,221 3,220 2,221° 2,332° 6,25

24 8,987° 10,515° 8,198° 8,404° 8254° 9,046 1,67

36 0,468 0211° 0305 0,509° 0,248° 0,417" 14,45

48 0,040° 0,121 0,267 0,074° 0,187° 0,155° 16,18

Kha ning
chuyén héa 99,7 99,1 97,9 99,4 98,6 98,8
amoniac (%)

Trong ciing mot hang cdc gid tri trung binh c6 ki tw theo sau thé hién su khdc biét c6 ¥

nghia vé mdt thong ké (P < 0,01).

Dua vao bang 1 cho thiy sau 6 gid cdy vi khun vao méi truong dinh lugng
amoniac B58 va B74 thich g v6i méi trudng nhanh hon so véi 4 ching vi khuén con
lai, ching vi khudn B5 c6 kha ning thich nghi chim nhit véi ham luong xtt ly
amoniac bang 11,8% so véi ching B58 va B74. DPén thoi diém 12 gid, ching vi khuin
B5, B68 di bit diu phat trién manh m& trong méi trudng méi, sinh khoi ting nhanh
nén kha ning xtr ly amoniac cao nhét so véi cac chiing con lai, ddc biét chung B5 c6
kha ning xt Iy amoniac gip 13,5 14n so véi thdi diém 6 gid, bén canh d6 ching B31
van con phat trién cham, ham luong amoniac dugc xir ly chi cao hon thoi diém 6 gio
24,5%. Dén 24 gid, ham lugng amoniac bi phén giai cla tht ca céc chung déu ting
virot bt so voi thoi diém truée d6, didu nay c6 thé giai thich vi tai thoi diém 24 gio vi

khudn phat trién manh nhét, qué trinh phan chia té bao manh m& va dat duwoc mat do vi
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khudn cao nhit nén hiéu quéd xir ly dat murc t6i vu (>85%), ndi bat 1a chung vi khuin
B31 v6i ham lugng amoniac bi xir Iy cao nhét gip 9,8 13n so véi 12 gid. Sau 24 gio
(36 — 48 gi®) do mdi trudng ngay cang can kiét dinh dudng (vi moéi truong khong duoc
cung cip lién tuc) va sy bién dbi pH din dén su suy giam mat do té bao ciing nhu kha
ning xtr Iy amoniac ciia cic vi khuin cham lai (dat khoang 3,7 — 5,5 % so véi thoi

diém 24 gi®), ham lwong amoniac bi phan giai khong dang ké tir 0,3 - 0,5 mg/L.

Dén thoi diém 48 gid cho thiy tit ca 6 chung vi khuan Bacillus sp. phan lap dugc
du c6 kha ning xir Iy amoniac t&t & ndng dd 13 mg/L, v6i 3 ching vi khuin B5, B31,
B68 c6 ham luong amoniac bi phan giai cao nhit (> 99 %), thip nhat 12 B58 véi kha
nang phan giai dat 97,9 %.

Hiéu qua dat dwgc cia gidi phap hitu ich

Chung vi khuan Bacillus sp. ¢6 kha ning xtt ly amoniac kha t6t. Do d6, céac
ching vi khuan Bacillus sp. ndy mang lai nhiéu tiém ning to 16n nhim khéc phyc hién
trang 0 nhiém moi trudong nudi cling nhu phong chéng bénh dich trén tom, c4 ting
ning xut nubi tréng thiy san néi chung va trén tdm hum noi riéng, dép ing nhu céu
ngudn ché phdm sinh hoc an toan, c6 ngudn gde tir dia phuwong giam chi phi va ting

thém loi nhuén cho ngudi ngu dén.

Viée tao ra cac ché phim sinh hoc chira vi khuan Bacillus sp. 1a huéng di c6 ¥
thuc tién hiéu qua va gép phin dua nghé nubi trdng thily san phat trién bén vimng hon.
Cac loi ich mang lai khi bd sung ché phém sinh hoc la: lam 4n dinh chét lugng nudc,
nén day; nang cao strc khoe va strc dé khang vat nudi; ning cao hiéu qua st dung thirc
4n, san sinh cdc enzym nhu proteaza, lipaza giup cho qua trinh ti€u héa vat chu t6t
hon; canh tranh manh mé chét dinh dudng, ning lugng va gia thé v&i cac loai khuin

¢6 hai va tdo doc.
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YEU CAU BAO HO
1. Ching vi khudn Bacillus velezensis B58 duogc phan 14p, khac biét & chd ching nay

c6 trinh ty gen ving 16S rARN néu trong SEQ ID NO.3 va c6 kha ning chuyén héa

amoniac ¢ nong dd 13 mg/L tir bun day trong mdi trudng nudc man.
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<120>

Trudng Pai hoc Néng lam TP.
CHUNG VI KHUAN BACILLUS VELEZENSIS B58 CHUYEN HOA NITO TRONG MOI

TRUONG NUOC MAN

<160>

<210>
<211>
<212>
<213>

<400>

<210>
<211>
<212>
<213>
<400>

<210>
<211>
<212>
<213>
<400>

6

1
517
ADN
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DANH MUC TRINH TU

Bacillus subtilis B5

TGGTGGGGGG
CTTGCTCCCT
GCCTGTAAGA
TGTTTGAACC
CAGATGGACC
GGCAACGATG
AGACACGGCC
TGGACGAAAG
ATCGTAAAGC
GTACCTTGAC
GCCGCGGTAA

2
514
ADN

Bacillus velezensis B31l

ATCGGGTGGC
CGGCACTTGT
TCACTCACGC
CCTACTGCTG
GCCGATCACC
ACCTCACCAA
AAGCCACCTT
AGCCCCGGTT
GTTACTCACC
GCTCGACTTG
ATCAAACTCT

3
515
ADN

Bacillus velezensis B58

GGAAGAACAA
GATGTTAGCG
CTGGGATAAC
GCATGGTTCA
CGCGGCGCAT
CGTAGCCGAC
CAGACTCCTA
TCTGACGGAG
TCTGTTGTTA
GGTACCTAAC
AAACACC

CTTTCTGGTT
TCTTCCCTAA
GGCGTTGCTC
CCTCCCGTAG
CTCTCAGGTC
CTAGCTAATG
TTATGTCTGA
TCCCGGAGTT
CGTCCGCCGC
CATGTATTAG
CAAA

ATACTTGCAA
GCGGACGGGT
TCCGGGAAAC
AACATAAAAG
TAGCTAGTTG
CTGAGAGGGT
CGGGAGGCAG
CAACGCCGCG
GGGAAGAACA
CAGAAAGCCA

AGGTACCGTC
CAACAGAGCT
CGTCAGACTT
GAGTCTGGGC
GGCTACGCAT
CGCCGCGGGT
ACCATGCGGT
ATCCCAGTCT
TAACATCAGG
GCACGCCGCC

H® Chi Minh

(VN)

GTCGAGCGGA
GAGTAACACG
CGGGGCTAAT
GTGGCTTCGG
GTGAGGTAAC
GATCGGCCAC
CAGTAGGGAA
TGAGTGATGA
AGTACCGTTC
CGGCTAACTA

AAGGTGCCGC
TTACGATCCG
TCGTCCATTG
CGTGTCTCAG
CGTCGCCTTG
CCATCTGTAA
TCAAACAACC
TACAGGCAGG
GAGCAAGCTC
AGCGTTCGTC

CAGATGGGAG
TGGGTAACCT
ACCGGATGGT
CTACCACTTA
GGCTCACCAA
ACTGGGACTG
TCTTCCGCAA
AGGTTTTCGG
GAATAGGGCG
CGTGCCAGCA

CCTATTTGAA
AARACCTTCA
CGGAAGATTC
TCCCAGTGTG
GTGAGCCGTT
GTGGTAGCCG
ATCCGGTATT
TTACCCACGT
CCATCTGTCC
CTGAGCCAGG

50

100
150
200
250
300
350
400
450
500
517

50

100
150
200
250
300
350
400
450
500
514

AGGGGGGGAA CGTTGCCTAA TAAATGCAAG TCGAGCGGAC AGATGGGAGC 50
TTGCTCCCTG ATGTTAGCGG CGGACGGGTG AGTAACACGT GGGTAACCTG
CCGGGRAACC GGGGCTAATA CCGGATGGTT

CCTGTAAGAC

TGGGATAACT

100
150
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<210>
<211>
<212>
<213>
<400>

<210>
<211>
<212>
<213>
<400>

<210>
<211>
<212>
<213>
<400>

GTCTGAACCG
AGATGGACCC
GCGACGATGC
GACACGGCCC
GGACGAAAGT
TCGTAAAGCT
CACCTTGACG
CCGCCGGTAA

4
512
ADN

Bacillus velezensis B68

AGTTGGGGGG
CTCCCTGATG
GTAAGACTGG
TGAACCGCAT
TGGACCCGCG
ACGATGCGTA
ACGGCCCAGA
CGAAAGTCTG
TAAAGCTCTG
CTTGACGGTA
CCGGTAATAA

5
512
ADN

CATGGTTCAG
GCGGCGCATT
GTAGCCGACC
AGACTCCTAC
CTGACGGAGC
CTGTTGTTAG
GTACCTAACC
TAAAA

CGTGCCTATA
TTAGCGGCGG
GATAACTCCG
GGTTCAGACA
GCGCATTAGC
GCCGACCTGA
CTCCTACGGG
ACGGAGCAAC
TTGTTAGGGA
CCTAACCAGA
AR

Bacillus subtilis B74

CCGTGGCTTT
TACTTGTTCT
CTCACGCGGC
ACTGCTGCCT
GATCACCCTC
TCACCAACTA
CCACCTTTTA
CCCGGTTTCC
ACTCACCCGT
CGACTTGCAT
AAAACTCTCC

6
514
ADN

Bacillus licheniformis

ACCCTTGCTT
GTACTTGTTC
ACTCACGCGG

TCTGGTTAGG
TCCCTAACAA
GTTGCTCCGT
CCCGTAGGAG
TCAGGTCGGC
GCTAATGCGC
TGTTTGAACC
CGGAGTTATC
CCGCCGCTAA
GTATTAGGCA
AR

TTCTGGTAAG
TTCCCTAACA
CGTTGCTCCG

4332

ACATAAAAGG
AGCTAGTTGG
TGAGAGGGTG
GGGAGGCAGC
AACGCCGCGT
GGAAGAACAA
AGAAAGCCAC

CTGCAAGTCG
ACGGGTGAGT
GGAAACCGGG
TAAAAGGTGG
TAGTTGGTGA
GAGGGTGATC
AGGCAGCAGT
GCCGCGTGAG
AGAACAAGTG
AAGCCACGGC

TACCGTCAAG
CAGAGCTTTA
CAGACTTTCG
TCTGGGCCGT
TACGCATCGT
CGCGGGTCCA
ATGCGGTTCA
CCAGTCTTAC
CATCAGGGAG
CGCCGCCAGC

B85

GTACCGTCAA

TGGCTTCGGC
TGAGGTAACG
ATCGGCCACA
AGTAGGGAAT
GAGTGATGAA
GTGCCGTTCA
GGCTAACTAC

AGCGGACAGA
AACACGTGGG
GCTAATACCG
CTTCGGCTAC
GGTAACGGCT
GGCCACACTG
AGGGAATCTT
TGATGAAGGT
CCGTTCAAAT
TAACTACGTG

GTACCGCCCT
CGATCCGAAA
TCCATTGCGG
GTCTCAGTCC
TGCCTTGGTG
TCTGTAAGTG
AACAACCATC
AGGCAGGTTA
CAAGCTCCCA
GTTCGTCCTG

GGTACCGCCC

TACCACTTAC
GCTCACCAAG
CTGGGACTGA
CTTCCGCAAT
GGTTTTCGGA
AATAGGGCGG
GTGCCAGCAG

TGGGAGCTTG
TAACCTGCCT
GATGGTTGTC
CACTTACAGA
CACCAAGGCG
GGACTGAGAC
CCGCAATGGA
TTTCGGATCG
AGGGCGGCAC
CCAGCAGCCG

ATTCGAACGG
ACCTTCATCA
AAGATTCCCT
CAGTGTGGCC
AGCCGTTACC
GTAGCCAAAG
CGGTATTAGC
CCCACGTGTT
TCTGTCCGCT
AGCCAGAATC

TATTCGAACG

ACAGAGCTTT ACGATCCGAA AACCTTCATC
TCAGACTTTC GTCCATTGCG GAAGATTCCC

200
250
300
350
400
450
500
515

50

100
150
200
250
300
350
400
450
500
512

50

100
150
200
250
300
350
400
450
500
512

50
100
150
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TACTGCTGCC
CGATCACCCT
CTCACCAACT
GCCACCTTTT
CCCCGGTTTC
TACTCACCCG
TCGACTTGCA
CCAAACTCAA

TCCCGTAGGA
CTCAGGTCGG
AGCTAATGCG
ATGTTTGAAC
CCGGAGTTAT
TCCGCCGCTA
TGTATTAGGC
TCAA

4332

GTCTGGGCCG
CTACGCATCG
CCGCGGGTCC
CATGCGGTTC
CCCAGTCTTA
ACATCAGGGA
ACGCCGCCAG

TGTCTCAGTC
TTGCCTTGGT
ATCTGTAAGT
AAACAACCAT
CAGGCAGGTT
GCAAGCTCCC
CGTTCGTCCT

CCAGTGTGGC
GAGCCATTAC
GGTAGCCGAA
CCGGTATTAG
ACCCACGTGT
ATCTGTCCGC
GAGCCAGGAT

200
250
300
350
400
450
500
514
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Phan lap vi khuan Bacillus sp. tir bun day nuéi tdm hum
trén moi trwrdng TSA

!

Cay chuyén va lwu trir vi khuan

v

Binh danh vi khuan

v

Kiém tra kha ndng chuyén hoa amoniac cla vi khuan
Bacillus sp.

|

Danh gia kha nang chuyén hoa amoniac cta vi khuan
Bacillus sp.

!

Binh danh sinh hoc phan t& cac ching vi khuén
Bacillus sp.
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