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Linh vye ky thuit dwoe dé cip

Sang ché thudc th vuce vi sinh, cu thé 1a d& cép dén ching vi khudn khir nitrat
Bacillus cereus ST26 c¢6 kha ning khtt nitrit truc tiép ca diu kién ki khi va hibu khi
trong moi trrong nudi thily san nude lg hay nuée ngot véi hiu qua cao.

Tinh trang ky thuit ciia sang ché -

Nitrat 14 nguén chinh cta nito v6 co hoa tan trong nudc thai, ndng do nitrat cao
trong nude mit c6 thé gy ra hién tuong phii dudng, ngoai ra sy hinh thanh nitrit trong
qué trinh chuyén d6i néu & trang thdi du thira s& anh huéng nghiém trong dén stc khoe
clia con ngudi, chang han nhu hinh thanh methemoglobin trong mau (chét khong mang
oxy dén céc té bao trong co thé) va ung thu biéu md (carcinoma) (Pai va cs, 1999).

Tai c4c d4m nuoi thiy san néi chung va nudi tdm thwong phdm néi riéng, cac
hop chét chira nito nhw amoni va nitrit ludn duoc hinh thanh va ting dén c4p s nhan
trong qua trinh nuéi tom va cuc ky ddc cho tém, chi véi ham lwong amoni (NH4")
0,425mg/1 trong moi trudng nude cb thé gay doc cho tom, ca v cac dong vét thuy sinh
khac. Nitrit ¢6 thé dugc tao thanh tir qua trinh oxy hoa amoni, hoic buéc diu tién cta
qua trinh khit nitrat. Nitrit cling 13 thanh phén gy doc dbi voi 4u trung tom, khi ham
lwong nitrit virgt mirc cho phép né lam gidm kha ning sinh trueéng, gidm van chuyén
oxi trong méu din dén tdm bi stress anh huéng truc tiép dén stre khoe tom. Do véy cin
phai ¢ c4c bién phap dé xtt Iy cac thanh phén 6 nhidm nay.

C6 nhiéu phwong phép dé loai bo céc hop chét nito bao gdm trao dbi ion, hép
phu, thdm thiu ngugc, dién phén, xtc tdc va sinh hoc (Wang va cs, 2016). Nhung
nhugc diém chinh cta céc phuong phép hoéa 1y noi trén 1a chi phi cao va sy hinh thanh
céc san phidm phuy sau khi xir ly, hon nita cdc quy trinh nay lai khong phi hop cho céé
g dung tai chd (Sahinkaya va cs, 201 1). Vi nhiing Iy do nay, khir nito sinh hoc dugc
coi 1a mot qud trinh pht hgp, hidu qua va than thién véi moi trudng.

o Xt Iy cdc hop chdt nito bang con dwong sinh hoc

Dé xir Iy c4c hop chét nito trong céc ngudn nudc bi 6 nhidm bing con duong
sinh hoc, qué trinh truyén théng 1a nitrat héa va khir nitrat van dugc ap dung thong qua
nhiing cong nghé khac nhau. Tai cac hé théng tai sir dung nuéc nudi trdng thiy san,

cac hop chét nito duogc loai bo thong qua hé loc sinh hoc nitrat héa va khit nitrat:
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NHs*+ O3 — NOy
NOy + O; = NOs~
NO3 — NO2 — N2O — NO —N, Qué trinh khir nitrat (ky khi)

} Quié trinh nitrat héa (hiéu khi)

Cho dén nay cac h¢ loc sinh hoc nitrat héa di dugc thiét 1ap 6n dinh, nhung hé
loc khtr nitrat vin dang duge phat trién bing nhidu con duong khac nhau. Céc nghién
ctru tlr trude dén nay, con dudng khir nitrat dén san phém cubi cung 1a khi nito (N2)
bing con dudng ki khi v6i sy tham gia ctia cac vi sinh vat ki khi tiiy nghi, véi chét cho
dién tr c6 ngudn gde tir hitu co (khir nitrat di dudng) hodc cac ngudn vo co (khit nitrat
tu dudng). Tuy nhién d4 c6 nhitng phat hién v& kha ning khir nitrat hiéu khi.

o Khir nitrat trong diéu kién hiéu khi

Robertson va cong su da phat hién dwoc qué trinh khir nitrat hiéu khi véi co ché
c6 thé dong thoi sir dung nitrat va oxy lam chit nhan dién tir (Robrtson va cs,
1988,1989), 6ng va cong su d4 phan I8p durgc ching vi khun khir nitrat hiéu khi nhu
Paracoccus pantotropha, Paracoccus denitrificans, Pseudomonas sp, va Alcaligenes

| Jaecalis trong hé théng khir nitrat — sulfur; Frette va cs (1997) da phan 18p duge chiing
vi khudn khir nito tir bé xit Iy nuéc thai ki khi/hiéu khi khong lién tuc, ngoai ra mét sb
vi khuén khéc d& cho thdy kha ning khir nitrat hidu khi, nhu Hyphomicrobium X
(Meiberg va cs, 1980), Klebsiella (Takaya va cs, 2003),°Chrobactrum (Lukow v cs,
1997) va Zoogloea (Pai va cs, 1999), Wang va cong su (2007) d4 phan 14p duoc cac
chung vi khuln thudc chi Pseudomonas, Delftia, Herbaspirillum va Comamonas thé
hién kha néng khir nitrat manh. Cho dén nay, d& c6 nhidu vi khudn khit nito hidu khi
duoc phén 14p tir cdc hé sinh thai (Guo va cs, 2013, Han va cs, 2014, Duan va cs,
2015).

Su xuét hién vi khudn khtr nitrat hiéu khi da dua ra mot loi thé ¢é vuot qua
nhitng han ché cua vi€c loai b nitrat sinh hoc truyén théng. So v6i qua trinh khit nitrat
ki khi, khit nitrat hiéu khi s& linh dong hon nén viéc loai b6 nito hidu qua hon va toc
dd phan hiy carbon hitu co cao hon. Mic du da phat hién duoc vi khudn khir nitrat
hidu khi, nhung cdc nghién ctru trude ddy vé khit nito hidu khi chi yéu tap trung vao
hi€u qué loai bo nitrat va t6i wu héa cac didu kién loai bé. Tuy nhién, rét it nghién ctru
didu tra, phén 18p, tuyén chon va ing dung tiém nang ctia vi khudn khtt nito hiéu khi
@ loai bo truc tiép nitrit trong nuGe nudi trdng thiy san. Su phét hién chung vi khudn

khir nitrit tryc tiép trong didu kién hidu khi d3 chimg t6 sy t6n tai cua ching va thic
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dy sy quan tAm trong céc nghién ciru vé co ché khit nito cta chiing trong diéu kién
hidu khi, dong thoi dong vai tro quan trong trong viéc hinh thanh ché phim sinh hoc
g6p phan xir Iy nude nudi trdng thity san bi 6 nhifm ni to. Qu4 trinh khit nitrit hiéu khi
khi két hop véi qué trinh nitrat héa s& xir 1y triét & amoni va nitrit (day 12 2 hop chét
rit ddc cho dong vat thity san) ma khéng cin hé thdng hiu khi, ki khi phirc tap nita,
ngodi ra cdn ¢6 thé giam bét mot bude trong qué trinh nitrat hdéa d6 14 6 xi hoa nitrit
thanh nitrat nén giam dwgc chi phi vin hanh, ddn dén giam dugc gid thanh cdng nghé.
Do vy khtr nitrit hidu khi s& rat phi hop trong céc dim ao nudi tom cdng nghiép,
tham canh hay ban tham canh. Viéc két hop gitra khi nitrit hidu khi vé6i qud trinh nitrat
héa hiéu khi s& 1am ting kha ning xt ly c4c hop chét nito tai cdc dAm nudi thiy sén,
1am giam ngudn cacbon hiru co du thira va c6 thé dong khir sunfat trong cic hé théng
tudn hoan nuéc.
o Khd ning bdm dinh lén gid thé do su hinh thonh mang sinh hoc cua vi sinh vét

M0t trong nhitng cng nghé lam ting hiéu qud xi Iy 6 nhidm nito va d& dang 4p
dung trong nhiéu diéu kién dia hinh khac nhau, d6 13 viéc gén vi khudn 1én céc gia thé
hay con goi 13 chit mang. Dé viéc gén vi khudn 1én cac gia thé dat hiéu qua cao thi vi
sinh vat d6 phai c6 kha ning tao mang sinh hoc. D6 14 c4c polime ngoai bao do chinh
vi khuln tao ra va bam dinh vao céc gi4 thé. Phuong phap ndy sé& tién bd hon so véi
phwong phap bin tréi ndi vi: i) tang mét do vi sinh (trén mot don vi thé tich) cao hon
S0 Vv6i trang th4i bong bun tir hang trdm t6i hang ngan 14n; ii) hoat tinh trao ddi chat
16n nén ting hiéu qua xtt ly trong hé thdng; iii) Kha ning chéng chiu doc té cao do su
hinh thanh chét két dinh duéi dang polime ngoai bao bao vé vi khuén va ting kha ning
hép thy chét dinh dudng ma cu thé chinh 12 cic hop chét nitrit, nitrat. Do d6 cong nghé
mang sinh hoc s& c6 tinh dn dinh cao, ltic d6 c4c vi sinh vat s€ khong bi loai ra ngoai
khoi cac hé théng béi sy rira trdi do thay nuGc hay hit cian ddy ao nudi, chiu duge ap
lge téi trong nuée (Thompson va cs, 2002). Phuong phap nay rat thich hop véi nhém
vi khudn chuyén héa nito, vi dic tinh nhém vi khuin ndy thich nghi trong diéu kién
sdng bam, khi st dung hé théng loc sinh hoc ndy céc vi khun chuyén hoa nito s& bam
dinh trén chit mang va thuc hién hai buéc ciia qué trinh nitrat hoa loai bd cac hop chét
nito doc hai. Hiéu qua cua qua trinh mang lai d& tao mot hé théng nudi tom khép kin

khong can thay nuge. Céc vat liéu mang thudng duge st dung trong hé loc sinh hoc
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nhu dét sét, soi nhe, vo s0, cat, san ho, nhua dé hd tro cac vi khuén lo lung trong nudc
bam dinh (Malone va Pfeiffer, 2006).
Ban chét ky thuit ciia sang ché

Muc dich cua sang ché 1a dé cap dén ching vi khuén khir nitrat Bacillus cereus
ST26 (con duge viét tat 1a ST26) c6 kha ning khir nitrit truc tiép khong chi & diéu kién
ki khi ma con thé hién dic tinh nay trong diéu kién hiéu khi v6i hiéu qua cao. Day 1a
tinh chét cuc ky quan';'trong lién quan dén cong nghé xir Iy boi khi két hop chung vi
khuén nay vé6i cac vi khudn nitrat hoa dé tmg dung trong cong nghé xir Iy nuée nudi
thity san bi 6 nhiém nito sé& chi can trén ciing mot bé phan Gng sinh hoc ma khong cin
cac bé ki khi va hiéu khi di kém nhu cac mo hinh truyén thong. Diém khéc biét & day
1a kha nang khir nitrit truc tiép cia S26 chinh 1a da rat ngan dugc 1 giai doan ciia qua
trinh nitrat héa va 1 giai doan dau cta qua trinh khir nitrat. Ngoai ra ching vi khuan
nay c6 kha nang tao mang sinh hoc tét 1 co s dé bam dinh trén cic gia thé khi tmg
dung trong cdc md hinh xt Iy nude bi 6 nhiém nito giup vi khuin khong bi rira troi
khoi hé thong do dic tinh tao polime ngoai bao cia néd. ST26 la vi khuan di dudng nén
ngudn cacbon cuc ky quan trong ddi véi sinh truéng, nhung ching vi khuan nay lai ¢6
thé str dung da dang ngudn cacbon khac nhau nhu glucozo, sacarozo, lactozo va axetat
- 12 ngudn cacbon ré tién. Trong do6 sacarozo hodc glucozo ¢6 thé thay thé cho ngudn
cacbon gia thanh cao nhu cao ndm men, cao thit va pepton ma van cho hoat tinh khir
nitrit rat tot, day la dac tinh quan trong béi néu sir dung né cho muc dich tao ché phém
va san xudt & qui mod ‘ééfig nghiép thi nhitng ngudn cacbon ludn sin c6 va ré tién sé& tao
mot san pham v6i gid thanh thip, dap tmg v6i tinh hinh thuc 1€ ¢ nude ta va dic biét la
khong gay 6 nhiém thl’r"cép do str dung ngudn cacbon giau dinh dudng sé tao diéu kién
cho vi khuin c6 hai phat trién. Bén canh dé ching vi khuan nay con co6 kha nang xi Iy
nitrit t6t khong nhiing trén méi trudong nudce lo ma con 6 ca trén mdi trudong nude
ngot.

Nhu vay véi ddc tinh trén thi ST26 hoan toan co thé sinh truong dugc & da dang
diéu kién: hiéu khi, ki khi, nuée lo, nudc ngot, nguén cacbon va n6 khong nhitng khir
nitrit ma con ¢6 kha nang khir ca nitrat vi ban chét day la ching khir nitrat, nén khi két
hop chung vi khuan nay véi cac vi khuén nitrat hoa né s& xi Iy triét dé tat ca cac thanh
phan ni to bi 6 nhiém trong moi treong nudi thiy san.

Mo ta van tat cac hinh vé
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Fig. 1 thé hién kha ning tao khi trong éng Dulhan cta vi khudn ST26 va cic
chiing vi khudn khac trong didu kién ki khi. BC 13 déi chitng 4m, khong ¢6 vi khudn;
ST20, ST18, ST30 1a cc ching vi khuan khtt nitrat khac;

Fig 2 thé hién hinh thai khuén lac (A) va hinh thai té bao (B) ciia ching ST26
dugc nudi cly trén méi trudng khit nitrit dui kinh hién vi dién tr v6i d6 phong dai
30.000 14n;

Fig. 3 thé hién cay phét sinh chung loai cia chiing ST26;

Fig. 4 thé hién kha ning khir nitrat trong diéu kién ki khi cta vi khudn ST26 va
céc chiing vi khuén khac (dugc ding dé so sanh);

Fig. 5 thé hién kha ning khir nitrit trong didu kién ki khi cta vi khudn ST26 va
c4c chiing vi khuén khac (duge ding dé so sanh);

Fig. 6 thé hién kha ning khir nitrit trong didu kién hidu khi cia vi khudn ST26
va céc chiing vi khuin khéc (dugc dung dé so sanh);

Fig. 7 thé hién kha ning tao mang sinh hoc cta vi khudn ST26 va céc ching vi
khuén kh4c thong qua dd thi khéi v6i chi s OD570 va kha ning b&t mau tim két tinh.
DC la ddi chimg 4m, khéng chira vi khuln; cdc ching vi khudn khac 13 déi chimg
duong; |

Fig. 8 thé hién anh hudng cta pH dén hoat tinh khir nitrit ca vi khuén ST26;

Fig. 9 thé hién anh hudng cia nhiét 6 dén hoat tinh khir nitrit ctia vi khudn
ST26;

Fig.10 thé hién 4nh huéng ctia ndng d6 mudi NaCl dén hoat tinh khi nitrit ciia
ST26;

Fig.11 thé hién hoat tinh kh nitrit ciia chiing vi khuin ST26 trén mot sb ngudn
cacbon khéc nhau, trong d6 K1 13 cao nim men, cao thit va pepton.

M3 ta chi tiét sang ché

Séng ché & cap dén chung vi khun khir nitrat Bacillus cereus ST26 thuin
khiét vé mit sinh hoc phan 14p tir mau nudce nudi tdm thuong phém tai Séc Trang, Viét
Nam c6 khd nang khir nitrit truc tiép trong c didu kién hiéu khi va ki khi, hiéu qua
khir nitrit cao hon va rit ngén thoi gian & diéu kién hiéu khi.

Theo mot khia canh khéc, sang ché dé cap dén ching vi khun Bacillus cereus
ST26 co kha néng tao mang sinh hoc cao nén d& dang gin ching trén c4c gia thé trong

cac cong nghé xur Iy nito trong ca diéu kién nuéc lg va ngot. Ddng thoi, sang ché cling
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dé cap dén kha ning st dung sacarozo thay thé cho pepton, cao ndm men va cao thit
cua ST26 lam giam gia thanh san pham va cong nghé xit 1y nito.
A. Phdn ldp chung vi khudn khair nitrit trong diéu kién ki khi va hiéu khi, dinh danh

chiing vi khudn nay

Mau nudc nudi tdm tai Soc Trang, Viét Nam dugc 14y tir cac dam nudi tom da
thu hoach va duoc bao quan ¢ 4°C trong cic chai 14y mAu chuyén dung cho dén khi
phan 1ap. Mai truong Winogradsky dugc dung trong qua trinh phan 1ap dugc dé cap &
day la moi truong K1 c6 thanh phan nhu sau: Pepton (5 g/L), NaCl (5 g/L), cao nam
men (2 g/L), cao thit (1 g/L), NaNOs (0,1 g/L), thach (15 g/L), pH mdi truong 7.5,
nhiét do nudi cdy va phan 1ap 37°C (Atlat, 1995).

Mau nude sau khi dugce hoat hda trén moi truong dic trung cua vi Khuén khir
nitrat, tién hanh phan lép; céc ching vi khuén sinh trudng duge trén moi trudong nay s&
tiép tuc dugc danh gia kha nang sinh khi trong 6ng Duhal. Day la tiéu chi déu tién dé
danh gia kha nang chuyén héa nitrat c6 trong moi truong ki khi, lvong khi duge hinh
thanh c6 thé 12 N>O, NO hoic N, xuét hién' & nhitng giai doan cudi cta qua trinh khfr
nitrat. Chung ST26 1a mdt trong nhirng chﬁng duoc lua chon do c6 kha nang sinh khi
trong Ong Dunhal (Fig.1).

Pé danh gia cac chung vi khuin phén 1ap khong nhiing sinh truéng dugc trén
mdi truong dic trung thi chiing phai c6 hoat tinh khtt nitrat, tién hanh nuoi tach riéng
r& timg vi khuan & diéu kién ki khi trén mdi truong khir nitrat voi ham luong nitrat ban
diu 1a 20mg N/I. Két qua nhan duge tir Bang 1 cho thy, so véi dbi ching (6ng thi
nghiém chi chira méi truong, khong chira vi khuan) tit ca 5 chung vi khuan déu co kha
nang chuyén hoa nitrat sau 7 ngay nudi cdy, trong d6 kha ning chuyén hoéa nitrat cua
chung ST26 1a manh nhét dat hiéu suét chuyén hoa dat khoang 95,5%, dac bi€t co su
chuyén hoa tiép theo sau khi hinh thanh nitrit nén chi s4 nitrit khong xudt hién trong
dich nudi Céy khac véi ching ST10, ST18, ST32 khi so sanh.

Bang 1. Kha ndng khir nitrat trong diéu kién ki khi cua vi khuén phan Iap

TT |Mau mg N-NO3/L | mg N-NO»/L
1 |PC 19,85 0
2 | ST10 3,78 15,8
3 |STI8 3,51 16,5
4 | ST32 5,1 7,11
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5 | ST20
6 |ST26

2,9 0
0,9 0

Mot trong nhitng tiéu chi lya chon vi khuln 13 ngoai kha ning kh nitrat thi
chiing phai khir dugc nitrit (vi n6 nim trong chudi khir nito) cho muc dich 13 phdi hqp
v6i cac chiing vi khudn nitrat hoa dé xu Iy triét 3 amoni va nitrit trong ddm nudi thuy
sin. Do d6 céc ching vi khuin phéan 1ap nay duoc danh gia kha ning khir truc tiép
nitrit trong diéu kién ki khi v6i ham lugng ban dAu 12 20mg N/I. Két qua cho théy, kha
ning chuyén héa truc tiép nitrit chi xuét hién & chung ST26 va ST20 nhung ST26 ¢6
hoat tinh chuyén hoa nitrit t5t nhat, chi sau 4 ngdy da chuyén hoa dugc 99% nitrit
(Béang 2), hidu suét khir nitrit cia chiing ST20 chi dat 89% sau 4 ngay.

Béang 2. Kha nang khi nitrit ctia vi khudn trong diéu kién ki khi

Néng d6 NO;mg N/I
TT Ky hiéu ngay 0 | ngay 4 ngay 8 ngay 12

1|{ST10 20 19,93 19,47 19,02
2| ST18 20 19,59 19,39 18,94
3 |ST20 20 | 2,071 0,384 0,1

4 | ST26 20 0,209 0,025 0,01
5|ST32 20 20 19,04 18,36
6 |DbC 20 20 19,97 19,54

Chiing ST26 tiép tuc dugc danh gi4 kha ning khir nitrit trong didu kién hiéu khi
bing cﬁch nudi cdy lac 70 v/ph (vong/phut), ham lwong nitrit ban d4u 12 20mg N/I. Két
qué cho thdy chi sau 3 ngdy ham lugng nitrit 4 duoc chuyén héa t6i 99% (Bang 3),

trong khi ching ST20 ciing ¢6 kha ning chuyén hoéa nitrit trong diéu kién hiéu khi
| nhung chi dat hiéu sudt chuyén hoa 50,95% sau 3 ngay.

Béng 3. Kha nang kht nitrit ctia vi khuén trong diéu kién hiéu khi

STT Ky hiéu Néng d6 NO;mg N/1
Ngay 0 | Ngay2 |Ngay 3 Ngay 4
1 ST20 20 12,87 9,81 | 1,48
2 ST26 20 8,5 0,2 0,01
3 PC 20 19,95 19,92 | 19,58
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Nhu vy, trong ca 2 didu kién ki khi va hiéu khi chiing vi khuén ST26 déu c6
kha ning khit nitrit truc tiép. Binh thudng trong didu kién bi thiéu oxy (ki khi) chiing
vi khudn nay sir dung nitrat hay nitrit lam chét cho dién tir d khir khir nitrat va nitrit
dén san phdm cubi ctng, cdn néu trong didu kién c6 oxy thi nitrat hay nitrit s& bj oxy
thé chd. Theo Robertson va cdng su (1990) cho ring, ching vi khuin c6 kha néng khir
nitrat ci trong diéu kién ki khi va hiéu khi 13 do trong t& bao vi khuén ndy c6 chira 2
loai enzym nitrat reductase (NAR), 1 loai & mang ngoai vi, 1 loai lién két mang nén
chiing c¢6 thé linh dong thuc hién cic qué trinh kht nitrat trong ca 2 diéu kién.

V61 ham hegng ban dau 14 20mg N-NOy/L, chi sau 3 ngay (hiéu khi), 4 ngay (ki
khi), ching ST26 da khi nitrit v6i hiéu suit 99%, chimg to ddy 12 ching vi khuin c¢6
hoat tinh khtt nitrit cao (so sénh véi cac ching ciing phan 1p tai thoi diém khong c6
hodc chi dat hiéu suét ~ 50-80%). Péy 1a 1y do ching vi khudn nay dugc lya chon cho
céc nghién ctru tiép theo.

Xdc dinh dic diém sinh hoc cia chiing ST26 theo séng ché

ST26 dugc nudi trong moi trudng dic trung Winogradsky, sau d6 tién hanh chy
trang trén céc dia thach tuong g, sau 48 gid x4c dinh dwoc hinh thai khuin lac (Fig.
2); hinh théi t€ bao da dugc chup dudi kinh hién vi dién tir v6i d6 phéng dai 15.000 1in
va so bd phén loai ching thudc chi Bacillus, cu thé: khuin lac hinh ciu, mau hE‘)ng nhat,
bé mit kho, mép loang, ¢6 nhan, dudng kinh tir 2,5 - 3 mm. Té bao hinh que, bé mit
san sui (kich thuée: 783-1000nm x 3,52-4,55 pm), sinh trudng theo kidu phan doi té
bao (Fig. 2).

pé khing dinh vi tri phén loai cia ching ST26 tién hanh x4c dinh gen 16S rARN
theo Zhou va cong sy (1996), st dung cip mdi 27f (xudi) va 1527r (nguoc) voi trinh
tr5’ - AGAGTTTGATCMTGGCTCAG - 3’; 5 - AAAGGAGGTGATCCAGCC- 3,
Chu trinh nhiét cho phéan g PCR nhu sau: 94°C: 5 phut; 32 chu ky 14p lai (94°C: 1
phut; 58°C: 50 gidy; 72°C: 1 phit 30 gidy); 72°C: 7 phit; 4°C: giit mAu,

Sén phdm PCR sau khi tinh sach bing bd Kit AccuPrep PCR Purification,
Bioneer dugc st dung 1am khuon trong phan g doc trinh tu trén may doc trinh tu tw
dong ABI PRISM 3,100 Avant Genetic Analyzer theo phuong phap cta Sanger, trinh
ty nucleotit cia ST26 dugc xit Iy bang phin mém ABI PRISM 3,100 Avant Data
Collection v 1.0 va trinh tw ADN d6 dugc so sénh véi trinh tu cac doan gen khac da

dugc cong bd trong NCBI sit dung phin mém BlasTn. C4c trinh tu gen sau d6 dugc xtr
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Iy bang cac phin mém Bioedit, Clusal X v Mega4 dé xay dung cdy phat sinh ching
loai (Fig. 3) va duoc ding ky trén NCBI véi ma sb 1.C599495. Két qué xéac dinh vi tri
phan loai ctia ching ST26 cho thdy né c6 do tuong ddng 100% véi chung Bacillus
cereus DHR2-2 (KF625169). Nhur vy, dya trén mdt s6 dic diém sinh hoc cling nhu so
sanh trinh ty gen 16S rARN thi ching ST26 thudc chi Bacillus va dugc dit tén
Bacillus cereus ST26.

Tén chiing “ST26” trong pham vi ban m6 t& ndy vAn dugc sir dung @ chi ching
Bacillus cereus ST26 vira dugc dinh tén trén ddy.

B. Kha ndng tao mang sinh hoc ciia ching ST26

Ching ST26 dugc nudi cdy trén moi truong Winogradsky nhu d3 néu & trén
dwoc x4c dinh kha ning tao mang nhu sau: Sau 24 gid nudi cdy ly tAm loai dich, thu
sinh khéi (ly tAm & 6000 vong/phit trong 10 phut & 4°C va rira bing nuée cét 2 1in véi
thé tich tuong tmg dé loai bd hoan toan méi trudng nudi cdy); bd sung nuéc cit sau lan
ly tdm cuéi cing va danh tan sinh khéi. Tién hanh pha lodng t6i han va do OD & buéce
séng 600 nm (x4c dinh mat dd vi khuén); bd sung 100ul dich ndy vao éng epandorf
chira 900pl mdi truong, tiép tuc nudi & 37°C va danh gid kha ning tao biofilm cua vi
khuén sau 24h, két qua duge thé hién trong Bang 4. '

Dénh gid kha ning tao mang bang cich ding pipetman hit nhe dich nudi cy
(khéng l1am v& mang), rira bang 1 ml nude cit vo tring rdi hat ra lap lai 14n nira.

Thanh phan va thé tich c4c chit trong phan tmg x4c dinh kha ning tao mang nhu sau:

Thanh phén phén Gng MAiu dbi chirng (ml) MAu thi nghiém (ml)
Tim tinh thé 0,1% (d& 10 phut) 1 1
Rira v6i nuée cit vo tring (2 14n) 1 1
Axit axetic (33%) 1 1

Dung dich thu dugc dao trdn, pha lodng va do & bude séng 570 nm,
Trong thi nghiém nay, ching B-1.1 12 m6t ching c6 kha néng tao mang sinh
hoc (Hoang Phuong Ha va cs, 2016), duoc sir dung 1am dbi chimg duong. Con dbi
chitng 4m 12 méi trudng khong chira vi khuén, két qua dwoc thé hién & Béang 4.
Bang 4: Kha néng tao mang sinh hoc ctia ST26
ODs70 Ghi cha
ST26 0,8 Chiing theo séng ché
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B-1.1 0,59 Péi chimg duong

Pbi chimg 4m 0,05 Moi trudng khéng chira vi khuin

So sénh v6i ching dbi chirng dwong da dugc cong bd vé kha ning tao mang, c6
thé thiy ring, ching ST26 13 m6t ching c¢6 kha ning tao mang sinh hoc tét.

Tién hanh d4nh gi4 4nh hudng ctia mot sb nhan t6 nhu pH, nhiét do, ndng do
mudi d& tir d6 x4c dinh duge céc didu kién thich hop cho viéc img dung trong x1t ly
nuée bi 6 nhidm nito ctia chiing ST26 theo sang ché.

C. Mot 56 tinh chdt sinh Iy, sinh héa ciia ST26
e Anh hudng ctia pH

Ching ST26 dwoc nudi cdy trong moéi trudng chira 10mg N-NOo/L vé6i céc gia
tri pH khac nhau: 4; 6; 7.5; 8 va 10. Sau 3 ngay nubi ciy tai cic diém pH nay, ham
lwgng nitrit con lai dwge thé hién trong Bang 5. Két qua da cho thiy, ST26 c¢6 thé co
hoat tinh ngay ca pH 2, 10 va 12, mic dii & pH nay hoat tinh thé hién thip, nhung & pH
4 lai c6 hoat tinh kha t8t, sau 1 ngay da giam dugc 33% va chi sau 2 ngay thi khong
phét hién dugc lwong nitrit trong dich nudi ciy, két qua nay gin gibng véi két qua &
pH 6 va 8; hoat tinh khir nitrit t5t nhét & pH 7 va 7,5, sau 1 ngdy ching vi khuén nay
da khir dugc khoang 50% nitrit va dén sau 2 ngay thi khong phat hién dwoc nitrit trong
dich nudi cdy.

Béng 5. Anh hudng ctia pH dén hoat tinh khir nitrit cia ST26

Ham lugng nitrit (mg N/I)
pH Ngay dau Sau 1 ngay Sau 2 ngay
2 10 8,1 8
4 10 6,7 0
6 10 6,3 0
7 10 5,1 0
7,5 10 5,2 0
8 10 6,3 0
10 10 8,2 5,1
12 ST 5 7

e Anh huéng ctia nhiét d6
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Nhiét d6 anh huéng dén 16n dén sinh truéng va hoat tinh cia vi khudn, @8
nghién ctru anh hudng cia nhiét d6 dén hoat tinh khir nitrit, ST26 dugc nudi trong cac
éng nghiém chtta 10m1 moi truong 16ng c6 bd sung 10mg N-NO,/1. Vi khuén dugc
nudi 1ic 70 vong/phut, pH 7,5 trong céc dai nhiét d khac nhau: 10, 25, 30, 37 va
40°C. Sau 3 ngay nudi cdy, két qua dugc trinh bay & Bang 6.

Bang 6. Anh huéng ctia nhiét d9 dén hoat tinh khtr nitrit ciia ST26

Ham luong nitrit (mg N/I)
Nhiét d6 (°C) Sau 1 ngay Sau 2 ngay Sau 3 ngay
10 9 7,2 5,1
20 5,3 0 0
25 5,1 0 0
30 4,9 | 0 0
37 6,6 2,5 0
40 7,27 5,8 4,3

Két qua d chi ra & khoang nhiét dd tir 20-30°C hoat tinh khir nitrit I3 rit tbt,
ddc biét ¢ 30°C, sau 1 ngay ham lugng nitrit d4 giam dwgce 51%, sau 2 ngdy thi khéng
phat hién dugc nitrit trong dich nudi cdy. O nhiét dd 37°C thi hoat tinh van thé hién tbt
va ¢ 40°C thi chiing vi khuin ndy van c6 hoat tinh khtt nitrit cho di chim hon.

e Anh huéng cia d6 muéi NaCl |
Bang 7. Anh huéng ciia ndng do NaCl dén hoat tinh kht nitrit ciia ST26

Nong d6 NaCl (%o) " Ham luong nitrit (mg N/1)
Ban diu Sau 1 ngay Sau2ngdy | Sau 3 ngay
0 10 5,6 0,1 0,05
5 10 5,5 0,1 0,05
10 10 5,7 0,1 0,03
15 10 5,6 0,02 0,02
20 10 5,6 0,01 0,01
30 10 5 0,01 0,01
40 ' 10 10 9,5 9,1
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ST26 1a ching vi khuan khi nitrit dwgc phan 1ap trén ngudn nudce lg ciia ddm
ao nudi tom, nhung khi danh gia kha nang loai nitrit trong cac d mudi khac nhau da
cho thay, chi sau 2 ngay thi da gan nhu khong phét hién dugc ham lugng ntrit trong
dich nuéi cdy & cac do mudi NaCl tir 0-30%o0 (Bang 7), ching t6 ST26 c6 kha ning xur
Iy nitrit ca moi trudng nudce lg va ngot.

e Anh hudng ciia ngudn cacbon hitu co

Ching vi khudn ST26 dwoc phan lap tir cac ddm nudi thuy san, da duge lam
gidu va nudi cdy trén mdi trudng di dudng dic trung cho vi khuin khir nitrit, thanh
phin méi trudng chira cao ndm men, cao thit, pepton — ddy 1a nhiing ngudn dinh
dudng rat giau. Nhung trong thuc té néu sir dung cic ngudn gidu dinh dudng nhu vay
s€ lam chi phi rt tbn kém do gia thanh cao cua cao ndm men, cao thit, pepton, Bén
canh d6 viée ung dung ngoai thuc té co thé s& anh huéng dén moi trudng do lam ting
ngudn dinh dudng cho vi khuin c6 hai phat trién. Viéc ':tim ngudn cacbon ré tién thay
thé nhung van dat hiéu qua xt ly cao, phit hop cho ing dung ngoai thuc té 1a tiéu chi
duge dit ra. Do vay da st dung 5 nguén cacbon khac nhau la: Lactozo, glucozo,
sacarozo, axetat, xitrat v&i ndng do 5g/L dé thay thé, két qua dugc thé hién trong Bang
8

Bang 8. Kha nang sir dung ngudn cacbon khic nhau ctia ST26

Ngay dau Sau 1 ngay Sau 2 ngay

g/l N-NO; (mg/L) | N-NO> (mg/L) | AODsoo | N-NO2 (mg/L)
Lactozo (5) 10 9,87 - 10,16 6,90
Glucozo (5) 10 0,53 0,94 0,68
Sacarozo (5) 10 0,71 0,91 0,62
Axetat (5) 10 5,87 0,2 5,51
Xitrat (5) 10 12,2 0,001 9,66
Cao nam men (2),]10 3,61 0,91 0,68
pepton (5), cao thit (1)

Két qua da chi ra, khi thay ngudn cacbon 14 glucoze hodc sacarozo cho cao nam
men, pepton va cao thit thi khong nhiing sinh khbi cua ST26 tang ngang hodc c6 khi
cao hon (dugc thé hién bang AODsgoo) ma hoat tinh khir nitrit con cao hon hin & ngay

sau 1 ngdy, ham lugng nitrit trong dich nudi cady & nguon cacbon la glucozo.va
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sacarozo con 0,53 va 0,71mg N/I tuong mg, trong khi trong moi truong chira cao nam
men, pepton va cao thit van con 3,61mg N/I. Tuy nhién sau 2 ngdy nudi cay thi hiéu
sudt khir nitrit coa 3 ngudn nay gin nhur twong dwong nhau dat khoang trén 93% (Bang
8). Nhu vay c6 thé sir dung glucozo hoic sacarozo thay thé cho cao ndm men, pepton
va cao thit.
D. DPanh gia kha nang sinh truong cia ST26 trén cac ndng do nitrit khac nhau
Nitrit va nitrat dugc coi 14 ngudn nito cho su sinh truéng cia nhém vi khuin
khir nitrat, Tuy nhién, ndng dd nitrit cao s& anh huéng khong nho dén sinh trudong clia
vi khudn térc 12 ciing anh hudng dén hoat tinh chuyén héa nitrit ctia ching, Nitrit ton
tai véi ham lugng cao s€ din dén su tao thanh HNO, day 1a hop chét gdy doc cho vi
khuan ngay ¢ ndng do thip (Abeling & Seyfried, 1992), Dé danh gia anh hudng cua
116ng do nitrit dén sinh trudng cua ST26, cac né)ng d0 nitrit 2; 5; 10; 100; 200; 500 va
1000mg N/Is€ duoc bd sung vao moi truong K2, ST26 dugce nudi hoat hoa va duoc bd
sung v&i méat do ban dau nhu nhau vao cic binh nuéi chtra ndng do nitrit khac nhau va
tién hanh nuéi lic trong 3 ngdy, sau do trang lén cac dia thach twong Ung, két qua danh
gia mat do t€ bao sau nudi duge thé hién tai Bang 9,

Bang 9, Anh hudng ctia ndng do nitrit dén sinh trréng ctia vi khuén kht nitrat héa

Nong do nitrit | Sinh khdi ST26 truéc khi | Sinh khéi ST26 sau khi nudi
(mg N-NOo/L) nudi (CFU/ml) (CFU/ml)
2 3x10° 9x10'?
5 5x10° 9x10"
10 2,4x10° 7,5x10"2
100 2x10° 3x1010
200 6x10° _ 5x107
500 5x10° 8x102
1000 4,3x10° . 2x10!

Két qua nhan duoc tr Bang 9 cho thdy, mat do ST26 cao hon khi ndng d9 nito
ban diu tir 2-200mg N/I, Trong d6, mat do t& bao dat gia tri cao nhét 7,5x10'? tai
10mgN/l, gid tri nay dat 3x10' va 5x107 khi ndng d nitrit 1an lwot & 100 va
200mgN/l, O nong do cao 500, 1000mgN-NO»/L, sy sinh trudng cia vi khuin nay bi

tc ché, Nghién ctru ctia Beccari va cong su (1983) da cho thdy qua trinh khir nitrat c6

-14-



42163

thé dién ra hoan todn trong moéi truong N-NOy™ tir 20-25mgN/l, Glass va cong su
(1997) ciing cho rang, ndng do nitrit 12 30 va 250mg NO»-N/1 & pH 6 va 7 twong Ung
c6 thé trc ché qué trinh khi nitrat, nhw vy ching ST26 ¢6 thé chiu dung dwoc mirc 40
nitrit véi ham luegng cao 200mg N/L

Vi du thwc hién sang ché

Vidu 1. Phdn ldp va dinh danh chung vi khudn ST26

Mau nude nudi tom nudi duoc thu thip tai dAm nudi tdm cta tinh Séc Tring,
duoc bao quan trong chai va dat trong binh xbp va chuyén vé phong thi nghiém. Truge
khi tién hanh phén 18p, miu dugc lam gie‘lu trén moi truong K1 trong 3 ngdy, sau do
phén 13p trén méi trudng thach K1, sau 48 gid cac khudn lac dugc tach va lam sach,
thu duge ching ST26 c6 hoat tinh khir nitrat thong qua kha ning tao khi trong bng
Dulhan (Fig. 1); hinh thai khuan lac ciing nhu hinh thai t€ bao nhu dugc thé hién trong
(Fig. 2). ‘

Dua vio hinh théi khuén lac va hinh théi t€ bao cling nhu kha ning sinh bao tir
ctia chung ST26 thu dugc trén moi truong nudi cdy dang thach, chiing ST26 c6 thé
duoc xép vao chi Bacillus (Bergey, 1989, 2001).

Phan loai ching vi khudn ST26 dugc thyc hién bing phwong .phép x4c dinh
trinh tu doan gen 16S rARN vé6i cip mdi 27F/1527R, ADN tdng s ciia ching vi
khuén ST26 dugc tach va thu nhu sau:

Nubi cdy thu sinh khéi vi khuin trong 2 ngay trén moi trudong K1 & didu kién
hidu khi dén khi ODgoo dat khoang 1,2 thi ADN ciia chung dugc tich chiét theo qui
trinh sau: i), Hat dich nudi céy Vvao cac éng eppendorf 1,5 mi, té bao dugc thu lai b:?mg
céch ly tim 10,000 v/ph trong 5 phit, ii). BS sung 576 pl dung dich TE, dé trén d4 va
lic ddu cho tan hét t& bao; iii) BS sung 30 pl SDS 10%, lic nhe va d& & nhiét do
phong; iv). B6 sung 3 pl enzym proteinaza K (10mg/ml), & mau & 37°C trong 1 gid;
v), B4 sung 180 pl NaCl 5M lic nhe, i miu & 65°C trong 10 phut, cht ¥ ddo nhe
nhang dé tranh dat gdy ADN; vi) Protein dugc loai bd bing mot thé tich clorofom/
regu isoamyl 24:1 (v/v), ly tAm 12,000 v/ph trong 10 phut, thu dich nbi va chuyén
sang dng eppendorf méi; vii) Protein dugc loai bd tiép bang phenol/ clorofom /rugu
isoamyl theo ty 18 25:24:1 (v/v), ly tam 12.000 v/ph trong 10 phut, thu dich ndi va
chuyén sang 6ng eppendorf méi; viii) ADN dugc tia bang hai 14n thé tich etanol 100%
& 4°C trong 20 phut, ly tAm 12,000 v/ph & 4°C, phin tia 13 ADN hé gen dugc thu lai, tia
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duge rira lai bang etanol 70% ly tdm 12,000 v/ph & 4°C trong 15 phit va dugc 1am kho
bing may hiit chan khong Mi- vac 110 V, sau d6 hoa tan ADN trong 25 ].Ll. TE va béo
quan & 4°C.

C3p mdi dugc st dung dé dinh danh ching vi khudn 13 cip mdi 27F/1527R
duge thiét k& dua vao trinh tr c6 tinh bao thu cao cda gen 16S rARN & sinh vt nhén
so (White va c¢s, 1990).

Mbi xubi: 5'-AGAGTTTGATCCTGGCTCAG -3"; va

Mbi nguoe 5'-ACGGCTACCTTGTTACGACT -3”.

ADN thu dugc tir chiing vi khudn dugc thuc hién khuéch dai gen 16S rARN
bing phwong phép PCR véi thanh phén phén tmg va chu trinh nhiét nhu sau:

Théanh phdn phén vmg (ul):

bém Taq 10X: 2,5ul | Tag-polymeraza (5 0,25 ul
| U/pl): 7‘
MgSO4 25 mM): 2,5 pl ADN khuén: 2,0 ul
dNTP (2,5 mM): 2,0 ul H,0 khit ion: 13,75 pl
Mbi xubi 10pM: 1,0 ul Tbng thé tich: 25 ul
Mbi ngwoc 10 pM: 1,0 pl
Chu trinh nhiét:

Budce 1: 95°C (5 phut)

Buéc 2: 95°C (50 s)

Budc 3: 58°C (45 s)

Budéce 4: 72°C (1 phut 30 gidy)

Budc 5: Lap lai 30 1an tir bude 2 dén budc 4

Budc 6: 72°C (7 phut)

Bugce 7: Bdo quan ¢ 4°C .

San phidm PCR nhén doan gen 16S rARN tir ADN tdng s ctia ching ST26 da
duge kiém tra trén gel agaroza 1%, nhudm ethidi bromua va sau d6 soi ban gel duéi tia
t&r ngoai, P9 dai cia san phim PCR c6 kich thuéc 1497bp ding nhu 1y thuyét.

San phdm nhén doan gen 16S rARN duoc tinh sach bing kit Gel Purification
Kit, hang Bioneer, Han Qudc c6 ban trén thi truong va sau d6 dugc xac dinh trinh tu

theo phuwong phép clia Sanger, sit dung may doc trinh tu tw dong ABI, My, St dung
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céc phan mém Bioedit, Clustal X va Mega4 dé xay dung cay phat sinh chiing loai clia
chung vi khuan ST26.

Trinh tu doan gen 16S rARN cta ching ST26 c6 kich thudc khoang 1500
nucleotit ¢6 muc dd twong déng 100% véi trinh tu twong Gng cla ching Bacillus
cereus DHR2-2 (KF625169). Mbi quan hé phat sinh chung loai cia chung ST26 véi
mét s& chiing vi khudn da duoc xdy dung va két qua duge thé hién & Fig. 3.

Nhu vay, dya trén cic ddc diém hinh thai khuin lac ciing nhu hinh thai té bao
va so sanh trinh tu gen 16S rARN thi ching ST26 thudc chi Bacillus va dugc dat tén la
Bacillus cereus ST26.

Chuing vi khuén ST26 phan 14p hién dugc luu gitt tai Vién Cong nghé sinh hoc,
Vién Han 14m Khoa hoc va Cong nghé Viét Nam dudi dang thudn khiét vé& mat sinh
hoc.

Vidu 2: Ddnh gid kha nang khi nitrat trong diéu kién ki khi ciia chiing ST26

Chiing vi khuan ST26 dugc danh gia kha ning kh nitrat trudce tién trong diéu
kién ki khi, ham lugng nitrat ban ddu duoc dua vao 1a 20mg N/I. Két qua thé hién &
Fig. 4 cho thdy, sau 7 ngay, hoat tinh cta ching ST26 dat hiéu suat xi Iy nitrat 13
95,5%, kha nang khir nitrat ctia ST26 cling duoc so sanh voi mot sb cung vi khuén
khac dad dugc phan lap tai Séc Trang va cho thdy chung vi khudn nay c6 kha nang khtr
nitrat tot nhat.

Vidu 3. Pdnh gid kha nang khir nitrit trong diéu kién ki khi ciia ching ST26

Trong cac dam ao nuoi thiy san no6i chung, nudi tdm ndi riéng, sy xuét hién cac
hop chét nito nhu amoni va nitrit rAt nhiéu, né c6 thé ting 1én dén cip sé nhan. Cac
hop chét nay co thé duge giai quyét bang qua trinh nitrat héa véi sy tham gia cua
nhom vi khun oxy héa amoni va oxy hoa nitrit, nhung trong thuc té nhom vi khuan
nay thuong la vi khuin tu dudng nén sinh truéng cham, viéc chuyén hoa tir amoni
thanh nitrit nhanh hon tir nitrit thanh nitrat. Ngoai ra trong cdc ddm ao nudi ham lugng
nitrit con duge hinh thanh béi qua trinh khir nitrat, nén ham lugng nitrit trong ao nudi
tang 1én rAt nhanh néu khong duoc xt 1y kip thoi. Do vdy muc tiéu dat ra lya chon
chung vi khuan c6 kha nang khir nitrit truc tiép, nén viéc danh gid kha nang khu nitrit
duoc tién hanh bing cach thay thé ngudn nitrat bing ngudn nitrit, ham luong ban dau
dmgmxmbémmgmIOmgNingNOdLKéxméméhﬁnéFg5(moﬂﬁ%cmmg
ST26 theo sang ché c6 hoat tinh chuyén héa nitrit t6t nhét, chi sau 4 ngay da chuyén
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héa dugc 99% nitrit trong khi céc chiing con lai khong c6 hoat tinh khit nitrit truc tiép
ho3c ¢6 nhu ching ST20 thi phai ngay thit 8 va 12 méi gin nhu khong phat hién duoc
lugng nitrit trong dich nudi cdy. Nhu viy ST26 c6 kha ning khir trye tiép nitrit trong
didu kién ki khi t5t nhét. -
Vi du 4. Bdnh gid kha néing khie nitrit trong diéu kién hiéu khi cia chung ST26

Véi muc tiéu dit ra 1 lwa chon duge ching vi khudn khir nitrat, nitrit khong
nhitng chi trong moi truong ki khi ma tinh chét ndy con dugce thé hién trong moi
trrong hiu khi. V6i tinh chat ndy, néu st dung thi c4c vi khuén nay c6 thé dap tmg da
dang dugc cac difu kién hiéu khi hodc ki khi. Do vay ST26 tiép tuc dugce danh gid kha
ning khtt nitrit hiéu khi bang cach tién hanh nudi trong 6ng nghiém chtra dich moi
treong va sir dung nit bong thay cho nit cao su, tién hanh nudi lic 70 vong/phut, nhiét
d9 30+2°C, ham hrong nitrit ban dau la 20mg N/I. Két qua thé hién & Fig.6 cho thiy:
Sau 3 ngay nudi, him luong nitrit ¢4 duoc chuyén hoa t6i 99%. Mic du, ‘chﬁng ST20
cling c6 kha ning chuyén hoa nitrit trong didu kién hiéu khi nhung chi dat hiéu sut
chuyén hoéa 50,95% sau 3 ngay. Nhu vy ST26 c6 kha nang khit nitrit manh trong ca
diéu kién hiéu khi va ki khi, trong didu kién hidu khi kha nang loai nitrit nhanh hon
trong didu kién ki khi.
Vidu 5. Anh hwong cua pH dén hoat tinh khir nitrit cia chung ST26

Méi trudng nudi cdy ching ST26 duge dua v cac gié tri pH khéc nhau: 2; 4; 6;
7;7,5; 8; 10 va 12. Ham lugng nitrit ban d4u 1a 10mg N/I, nudi ciy & 70 v/ph. Két qua
thé hién & Fig. 8 cho thly ST26 c¢6 thé c6 hoat tinh & dai pH rong tir pH 2 - 12, tuy
nhién & pH 2 va 12 thé hién hoat tinh khr nitrit thip, & pH 4 lai ¢6 hoat tinh kha t6t,
sau 3 ngay thi khong phét hién dugc lwong nitrit trong dich nudi cy, két Qué nay
tuong ty nhu & pH 6 va 8; hoat tinh khir nitrit tbt nhit & do pH 7-7,5, sau 1 ngay chiing
vi khuin nay da khir duge khoang 50% nitrit va sau 2 ngay thi khong phét hién duoc
nitrit trong dich nudi cdy.
Vi du 6. Anh huong ciia nhiét dg dén khé ning khir nitrit cia ching ST26

Dai nhiét ¢ 10; 20; 25; 30; 37 va 40°C di dwoc sit dung dé danh gi4 dnh hudng
clia chung 1én hoat tinh khit nitrit trong 3 ngay nudi cdy. Ham luong nitrit ban ddu 1a
10mg N/L. Két qua dugc thé hién trén Fig. 9 cho thdy, ching ST26 c6 hoat tinh khtr
nitrit & phd nhit d¢ kha rong tir 10 - 40°C, trong khoang nhiét d6 nay da thé hién kha
khir nitrit ctia chiing ndy c6 thé & nhiét d6 mua dong (10°C) va nhiét d6 mua he (30-
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37°C), & 40°C van thé hién hoat tinh chimg t6 n6 hoan toan dap ung khi tng dung
ngoai thuc té tai cac ddm nubi tom vao mua he. Tuy nhién hoat tinh thé hién cao nhét
tai nhiét do tir 20-37°C. Ngay thtr 3 dd khong phat hién duge ham lwong nitrit trong
dich nubi cay.

Vidy 7. Anh lnrong ciia nong dé muoi NaCl dén kha néng khir nitrit cia chung ST26

Néng d6 mudi NaCl khac nhau tir 0 dén 40%o d3 duogc chon dé khao sat tim ra
ndéng d6 mudi thich hop cho kha ning khi nitrit ctia ching ST26.

Két qua duoc thé hién ¢ Fig. 10 cho thdy, ching ST26 c6 kha nang khi nitrit 6t
tir ndng dd 0 dén 30%o, trong khoang ndng d6 mudi nay, kha ning khir nitrit dén 99%
¢ ngay thir 3. Nhu vay ching vi khuin nay c6 kha ning khir nitrit trong céa diéu kién
nudc lg va nude ngot.

Vi du 8. Kha ndng khir nitrit cua chung ST26 khi s dung mot s6 nguon cacbon khdc
nhau thay thé cho cao ndm men, cao thit v pepton

Cao ndm men, cao thit, pepton 1a mot ngudn cacbon giau dinh dudng rdt phu
hop cho sinh truéng cta vi khuén di dudng néi chung, ST26 néi riéng. Nhung ngudn
cacbon nay rét dat, néu chi dé st dung trong nghién ctru phong thi nghiém thi day la
chuyén binh thuong nhung néu ing dung ngoai thuc té thi ngudén cacbon nay cling s&
anh huéng dén moi trudng sinh thii chung, va ciing 1a co s dé cac vi sinh vat c6 hai
khac phat trién. Dé c6 thé thay thé ngudn cacbon phi hop d6i voi ching ST26 ma van
gitt dugce kha ning sinh trudng va hoat tinh khir nitrit ciia né thi méi truong K1 chira
cao ndm men, cao thit, pepton s& dugc thir nghiém thay bing mot trong nhitng ngudn
cacbon hitu co khac nhu: lactozo, glucozo, sacarozo, axetat, xitrat voi néng do 5g/lL
cho sinh trudéng va danh gia hoat tinh khir nitrit cia ST26. Nitrit dugc dua vao véi
11611g do ban dau 1a 10mg N/I, vi khuan duoc nudi lic 70 v/ph, pH 7,5, nhiét do
30+2°C.

Két qua danh gid kha niang khu nitrit va sinh truéng ctua ST26 trén mot 50
ngudn cacbon khac nhau dugc thé hién & Fig. 11 cho thdy: sau 2 ngay, v6i ngudn
cacbon 1a glucozo va sacarozo da lam ting sinh truong va hoat tinh khir nitrit, cu thé
kha nang sinh truéng trén 2 ngudn cacbon nay tuong duong voi ngudn cao ndm men,
cao thit, pepton, gia tri AODsoo Ia khoang 0,91-0,94. Khi danh gia kha nang khr nitrit
cho thiy, chi sau 1 ngay thi hiéu suat khir nitrit coa ST26 trén ngudn glucozo va

sacarozo 13 94,7% va 93%, con trén ngudn K1 chi dat 64%. Sau 2 ngay thi hidu suét
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khir nitrit trén ngudn glucoza, saccaroza va ngudn cao nidm men, cao thit, pepton 1a
gin nhu nhau dat khoéng 93%, trong d6 trén ngudn saccaroza dat 94%. Nhu vay cb
thé sir dung saccaroza lam ngudn cacbon thay thé.

Hiéu qua dat dwgc cita sang ché

Sang ché da phén 14p, tuyén chon, va dinh danh ching vi khuén khtr nitrat
Bacillus cereus ST26 thuin khiét v& mit sinh hoc phan l8p tir mAu nuéc nudi tom
thuong phim tai S6c Trang, Viét Nam c6 kha nang kht nitrit trwe tiép trong ca diéu
kién hiéu khi va ki khi khong cin qua giai doan khi tir nitrat dén nitrit nén da tiét kiém
dugc mét giai doan clia qua trinh nitrat hoa 14 oxy hoéa tlr nitrit thanh nitrat. Ching vi
khudn ST26 ndy c6 kha ning sinh truéng va khir nitrit t5t & nhidu didu kién sinh Iy
sinh héa khéic nhau nhu néng d6 mudi NaCl tir 0 - 30 %o, pH tr 4 - 10 va nhiét do tir
10 - 40°C. Pic biét ching vi khuin nay c6 thé s dung saccaroza lam nguén- cacbon
thay thé cho cao nim men, cao thit va pepton ma vin dat hiéu qua xir Iy nitrit t5t nhAt
trén 93% sau 2 ngdy v6i ham lugng nitrit ban diu 13 10mg N/, vira tiét kiém dugc chi
phi lai khong gay 6 nhiém thir cip néu tng dung ngoai thuc té. Nhu vay, ching ST26
c6 thé img dung @ xir Iy 6 nhidm nitrat, nitrit & céc didu kién tuong dbi rong va rét
phtt hop véi thyc té. ,

Sau 7 ngay trong diéu kién ki khi ching vi khudn nay da xt Iy nitrat dat hidu
suét 95,5%. nhung khi st dung n6 cho myc dich xtt ly nitrit tryc tiép thi dat hiéu suét
99% chi trong 3 ngay & diéu kién hidu khi va 4 ngdy trong didu kién ki khi v6i ham
lwong nitrit ban dau 12 20mg N/1. Két qua cho thdy ching ST26 c6 kha ning xir Iy truc
tiép ca nitrat va nitrit dat hiéu qui cao néu céc thanh phén ni to nay xut hién trong

'mdi truong nudi, né cé thé dap tmg linh hoat nhitng didu kién ngoai thyc t& nhur nhiét
do, pH, néng d6 mudi va dic biét hon ca 13 c6 thé sir dung da dang ngudn cacbon hiru
co. Chiing ST26 phén 18p & trong cic dAm ao nudi tom ven bién da gitp tan dung duoc
ngudn sinh vt phong phtl cia Viét Nam, dic biét khi két hop voi chiing vi khudn
nitrat hoa s& xt 1y triét d& cAc thanh phin nito nhw amoni, nitrit va nitrat trong cac dim
a0 nudi thily san néi chung va nudi tém thwong phim néi riéng ma khong gy t6n kém
do stt dung thiét bi cOng nghé trén cling mot bé phén tng sinh hoc ma khong cn céc

bé ki khi v& hiéu khi di kém nhu c4c mé hinh truyén théng.
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YEU CAU BAO HOQ

1. Chung vi khuan khir nitrat Bacillus cereus ST26 thuan khiét v& mat sinh hoc phan
lap tr mau nuéc nudi tom thuong pham tai Séc Trang, Viét Nam c6 kha ning khir
nitrit truc tiép trong ca diéu kién hiéu khi va ki khi, nu6c ngot, nudc lg, trong do
chung vi khuan nay c6 trinh tu gen rARN 16S véi kich thude 1497bp nhu duge néu
trong SEQ ID NO: 1 va dugc dang ky trén GenBank v6i ma s6 LC599495, khac biét &
chd chung vi khuan Bacillus cereus ST26 ndy ¢6 cac dic tinh bao gom:

(1) ¢6 kha nang khir 95,5% nitrat trong didu kién hiéu khi sau 7 ngay tr ndng do
nitrat ban dau 1a 20mg N/I;

(i) c6 kha ning khi truc tiép 99% nitrit trong didu kién hiéu khi sau 3 ngay tir
ndng do nitrit ban dau 12 20mg N/I;

(iii) ¢6 kha nang khir truc tiép 99% nitrit trong diéu kién ki khi sau 4 ngay tir
ndng do nitrit ban dau 1a 10mg N/1;

(iv) ¢6 kha nang khi nitrit & do mudi tir 0-30ppt;

(v) ¢6 kha ning kh nitrit trong dai do pH tr pH 2 - 12;

(vi) ¢6 kha nang khr nitrit & nhi¢t do tir 10-40°C;

(vii) ¢6 kha nang sinh trudéng va khir nitrit trong didu kién hiéu khi trong moi

truong chira nguon cacbon duy nhat 1a sacazora.

_21-



42163

ig. 1

F

2

Fig

-22-



42163

52 Bacillus soli LMIG 21838 {AT542513)

Bacillus thermoamylovorans (L27478)
Bacifius sp. GSS68 (KT725236)

Bacillus asahii (AB109209)

50 Virgibacillus halodenitrificans NBRC 102361 (AB681753)
Bacillus filamentosus SGD-14 (KF265351)
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Bacillus cellidosilyticus (FI876431)

100 |Bacillus cerens ST26
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Bacillus licheniformis {X60623}

Bacilius subtilis ATCC 6051 (JE749278)
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Fig. 3
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DANH MUC TRINH TU

<110> Vién Céng nghé sinh hoc

<120> Chung vi khudn khu nitrat Bacillus cereus ST26 thuan khiét vé
mat sinh hoc

<130>

<160> 1

<170>

<210> 1
<211> 1497
<212> ADN

<213> Bacillus subtilis ST26
<220>

<223> rARN 168

<220>

<400> 1

atacatgcaa gtcgagcegaa tggattaaga gettgetett atgaagttag cggeggacgg 60
gtgagtaaca cgtgggtaac ctgcecataa gactgggata actccgggaa accggggcta 120
ataccggata acattttgaa ccgcatggtt cgaaattgaa aggeggcttc ggctgtcact 180
tatggatgga cccgegtege attagetagt tggtgaggta acggetcacc aaggcaacga 240
tgcgtageeg acctgagagg gtgatcggee acactgggac tgagacacgg cccagactcc 300
tacgggaggc agcagtaggg aatcticcge aatggacgaa agictgacgg ageaacgeeg 360
cgtgagtgat gaaggctttc gggtegtaaa actctgttgt tagggaagaa caagigetag 420
ttgaataagc tggcaccttg acggtaccta accagaaage cacggetaac tacgtgccag 480
cagccgeggt aatacgtagg tggeaagegt tatccggaat tattgggegt aaagegegeg 540
caggtggttt cttaagtctg atgtgaaage cccacggete aacegtggag ggtcattgga 600
aactggggag acttgagtgc agaagaggaa agtggatttc catgtgtage ggtgaaatge 660
gtagagatat ggaggaacca ccagtggega aaggegactt tictggtitg taactgacac 720
tgaggcegeg aagagegega agageaactt tetgttetgt aactgaccac tgaggegega 780
aagegtggga agecaatcag cattagatac cctggtagtc accgecgtaa acgatgégtg 840
ctcagtggtt atgacggttt cctececttt cagtgetgaa gttaacagea ttcageactt 900
ccgeetgggg agtacggeeg gecaggetga aactcaaagg aattgacggg ggeeegeacce 960
aagcggtgga geatgtggtt taatttgaag ccacccgaag aaccttacee agictigaca 1020
tectctgaca accetagaga tagggcttet cetttgggag cagagtgace ggtggtgeat 1080
gettgttgte cgetogtgte gtgagatgtt gggttaagte ccgeaacgag cgeaaccett 1140
gatcttagtt gecatcatta agttgggceac tctaaggtga ctgecggtga caaaccggag 1200
gaaggtgggg atgacgtcaa atcatcatge cecttatgac ctgggetaca cacgtgetac 1260
aatggacggt acaaagagct gecaagaccge gaggtggage taatctcata aaaccgttct 1320
cagttcggat tgtagggtge aactcgecta catgaagetg gaatcgetag taatcgcgga 1380
tcagcatgee geggtgaata cgttcccggg ccttgtacac accgeccgte acaccacgag 1440
agtttgtaac acccgaagtc ggtgggggaa ctttttgga gecageegee taaggtg 1497
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