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Linh vwe ky thuit dwoc dé cdp

Sang ché gé cap dén céc 1gi khuén dé khéng ché sinh hoc ddi vé6i Vibrio sp.,
va cu thé 13, &n ching Bacillus méi duoc phén 1ap c6 thé phén huy céc phan ti¥ tin
hiéu thu cAm mat d6 quan thé ciia vi khuén gy bénh Vibrio sp., va tc ché tao mang
sinh hoc; canh trurong thu duge bing cach nudi cdy ching ndy, san phim cb dic cua
canh trudng nay hodc san phim kho ciia canh trudng nay; ché pham lgi khuén, chét
phu gia thuc phdm, chét khing khuén hodc chét cai thién chit lugng nudc chira
chiing nay, canh trudng chira nd, san phdm c6 dic cla canh trudng nay hodc san
phdm kho ciia canh trudng nay; phuong phap nudi ca hodc loai giap xac biang cach
st dung chiing ndy, canh trudng chtra né, sin phim cb dic clia canh trudng niy
hoic san phdm kho cia canh trudng ndy; phuong phép phén hiy cac phan ti tin
hiéu thu cdm mat do quﬁn thé cua Vibrio harveyi va rc ché su tao mang sinh hoc
bing cach bd sung ching nay, canh trudng chira né, san phdm cb dic cia canh
trudmg nay hodc san phim kho cta canh trudng ndy vao khu nudi trong thuy sén;
phuong phip phong nhiém khuan cho dong vat bing cach bd sung ching nay, canh
truomg chira né, san phdm c6 dic cta canh trudng nay hodc san phdm kho ctia canh
trudng nay; va phuong phép céi thién chat lugng nude bang cach xt 1y bing chting
ndy, canh trudng chira né, san phim co dic ctia canh trudng nay hodc san phdm kho

ctia canh truong nay.
Tinh trang ky thuit ciia sdng ché

O céc nudc tién tién nhu M§, chau Au va Nhat Ban, ngudi ta rit quan tAm
dén viéc cai thién ché do an dé phong cac bénh & ngudi trudng thanh, do dan sé thé
gi6i va tiéu chudn cudc séng ciia con ngudi ngdy cang tang cao. Do d6, nhu ciu vé
cac san pham tir c4 tiép tuc gia ting, din dén sy phat trién nhanh chong trong viéc
san xuit nuoi tréng thiy san. Céng nghiép nudi tréng thiy san d3 tré thanh nganh
cobng nghiép gép phin quan trong cho nén kinh té ctia nhiéu qudc gia, va sy bung
phat bénh & ca nudi cé thé gy ra thiét hai kinh té trim trong (Jose Luis Balcazar et
al. Veter.Microbio. 114(2006):173-186; Laurent venrschuere et al. Microbio.Mot.
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Biol.Rev. Dec. 2000,655-671).

Vibrio sp., mdt trong sb cac mam bénh gay nhiém khudn & cac khu nudi ca
va tom, gy ra vin d& chinh 13 doc tinh, va vin dé thir hai 13 tao mang sinh hoc.
Nghia 13, Vibrio sp. san sinh va giai phéng cac phan tir tin hiéu ¢ khéi Iugng phan
tir thip duogc goi 1a cac chét tu cam tmg (hoic Al (autoinducer)) hodc pheromon.
Viéc phat hién nguong ndng do kich thich tbi thidu ciia phan tir tin hiéu s& gitip
nhan biét mat d6 té bao cia cac vi khuan Vibrio xung quanh, din dén thay d6i biéu
hién gen va nhiéu hoat ddng sinh ly bao gém cong sinh, doc luc, tinh kha bién, tiép
hop, san xuat khang sinh, di ddng, hinh thanh bao tir, va tao mang sinh hoc (Miller,
M. B. et al. Annu. Rev. Microbiol. 55(2001), 165-199). Nhu Véy, qua trinh giam sat
mat do quén thé ctia cAc vi sinh vét va diéu hoa biéu hién gen lién quan dugc goi 1a
thu cam mat do quén thé (quorum sensing). Pdc tinh thu cdm méat do qué‘m thé dugc
tim thdy & c4c vi khudn Gram 4m va duong. Khi céc vi khuén dat dén mat do qui“tn
thé du cao, chiing s& thay déi biéu hién gen gy nhiém tring sao cho tao ra dugc su
phdi hop ctia mét sé luong 16m céc té bao dé gay nhiém cho vt chi, va ching c6 thé
tranh né dugc cac dap tng mién dich ctia vat chi dé thiét 1ap thanh cong tinh trang
nhiém trung (Dangl. J. L. et al., Nature. 411(2001) 826-833).

Biéu hién dic trung cda thu cdm mat do quffln thé 12 tao mang sinh hoc. Khi
mat do thép clia cac vi sinh vat tao khuén lac dat #én mutc d6 nhat dinh, viéc biéu
hién gen béng cac phan tr tin hi¢u thu cdm mat do quén thé s& tao ra polysacarit
nhiy, din dén tao thinh mang sinh hoc ciu tric ¢6 lién quan dén 65% céc truong
hop nhiém khudn (Kjelleberg, S. et al. Curr Opin Microbiol. 5(3), 2002, 254-258).
Mang sinh hoc tao thanh trén bé mat vat chi gy ra cac bénh nhiém tring. Cu thé, &
c4, mang nay tao thuén loi cho viéc cung cip chét dinh dudng va oxy cho vi sinh vat
gay bénh, ngan cin su xuyén thdm cia thudc khang sinh, phong bé hé théng bao vé
mién dich, va 1am gidm tac dung ctia cac chét tiy ué va cac loi khuén, ciing nhu giy
ra tinh khang khang sinh (Hall-Stoodley, L. et al., Nat Rev Microbiol. 2(2), 2004,
95-108).

D3 biét chit tur cam tng-1 (AI-1) va chat tw cam ng-2 (AI-2) 13 c4c phén tir
tin hiéu héa hoc duge cac vi sinh vat tiét ra & giai doan du cua qua trinh tao mang

sinh hoc. Chét tir cam trng-1 13 hop chit AHL duoc san xuit bai syntaza AHL thudc
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ho LUX-1, va chtra gbc homoserin lacton bit bién va nhém axyl c6 chiéu dai mach,
muc d6 bdo hoa, va trang thai oxy hod khéac nhau, nhu N-axylhomoserin lacton
(AHL) duéi dang céc phan tir tin hiéu trong cac vi khuin Gram Am. Chét tr cam
ung-1 con dugc bao cao la chit dic hiu ching dugc tiét boi hon 70 loai vi khudn
Gram 4am, bao gé)m Pseudomonas, Burkholderia, Yersinia, Aeromonas,
Agrobacterium, Serratia, Erwinia, Citrobacter, Enterobacter, Proteus,
Chromobacterium, va Rhizobium sp. (Taga, ML.E. et al. Proc. Natl. Acad. Sci.
U.S.A. (2003)). Ngoai ra, c6 bao cdo rang chit tw cam tng-2 13 hop chét dugc san
sinh béi protein dugc biéu hién tir gen luxS, c6 cau tric furanosyl borat dieste va 13
tin hiéu chung c6 mit trong ca vi khuin Gram duong va 4m (Bassler, B. L. et al.
Mol. Microbiol. 9(1993)773-786). Gen luxS c6 mét trong E.coli cling nhu trong cac
vi khuin khic nhau nhu salmonella typhimurium (S. typhimurium), Hemophilus
influenza (H. influenzae), Helicobacter pylori (H. pylori), Bacillus subtilis (B.
subtilis), Borrelia burgdoferi (B. burgdoferi), Neisseria meningitides (N.
meningitides), Campylobacter jejuni (C. jejuni), Mycobacterium tuberculosis (M.
tuberculosis), Enterococcus faecalis (E. faecalis), Streptococcus pneumoniae (S.
pneumoniae), Clostridium perfrengens (C. perfrengens), Clostridium difficile (C.
difficile) va Klebsiella pneumoniae (K. pneumoniae). Ciing c6 bdo céo ring gen
luxS gay ra su phat quang & Vibrio harveyi, va anh huéng dén su biéu hién gen can
thiét cho doc luc, di dong, tao mang sinh hoc, va san xuét khang sinh (Miller, M. B.
et al. Annu. Rev. Microbiol. 55(2001), 165-199).

Trong khi d6, trong trudng hop Vibrio anguillarum (V. anguillarum), ty 1€
gay chét & quin thé c4 hdi ciu vong bi nhiém vi sinh vét giy bénh cho c4 1a tir 80
dén 100%. Tuy nhién, viéc xir 1y bing furanon, mdt trong sd cac chat trc ché thu
cam mat do quén thé khéng ché phéan tif tin hiéu thu cdm mat do quﬁn thé AHL, da
khéng ché dugc viéc thu cam mét do quan thé, khién cho ty 16 gay chét dugc giam
xudng con tir 4% dén 40% (Rasch, M. et al. Syst. Appl. Microbiol. 27(2004),
350-359). Do d6, nhidu nghién ctru d3 tap trung vao cac phan tir tin hidu thu cam

mat d6 quén thé dé 1am giam thiét hai giy ra bdi viéc nhiém vi sinh vét.

Vi dy, patent My s6 641685 boc 16 chét khéang khuén bao gém chit cam

quang d& quang tri liéu dugc lién két véi polypeptit c6 i luc gin két voi chat ty cam
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tng-2 (AI-2), trong d6 polypeptit nay giét chét vi khudn. Patent My s6 6936453 boc
16 phwong phap sang loc hop chit c6 kha ning diéu bién hoat tinh chat tw cam Gng
bang cach cho hdn hop chét trr cam tmg va hop chat nay tiép xtc véi cac té bao vi
khuin c6 thé phan tng véi chit tr cam tng dé phét quang, va sau d6 so sanh mirc
phat quang ndy véi mic phat quang cua cac vi khuin chi duge tiép xic véi chit tu
cam Gng. US 2004-0009160 A boc 16 chét trc ché thu cam mat d6 quéan thé, furanon,
dugc diéu hoa boi cac phén tir tin hiéu cia vi khuén gdy bénh, HSL va AHL. KR
2008-0060777 boc 16 dan xuat amit khang khuin dudi dang chit dbi khang thu cam
mat d6 quin thé va phuong phép ngin cin tao mang sinh hoc bing cach sir dung
chét nay. Patent Han Quéc s 832565 boc 16 dan xuét furanon khang khudn 1am
chét d6i khang thu cam mét d6 quan thé va phuong phap ngin can tao mang sinh
hoc bing cach st dung chit ndy. Patent Han Qubc cac s 841289, 841294 va
841333 boc 16 din xuit homoserin lacton khang khudn ¢ hoat tinh khang khudn va
ddng thoi c6 chirc nang nhu chit d6i khang thu cim mat d¢ quan thé, phuong phap
loai bd vi khuén bang cach st dung né, va phuong phap ngin can tao mang sinh hoc

bang cach st dung no.

Trong khi d6, v6i nhu ciu vé nghé nudi trdng thily san than thién véi moi
trrong ngay cang tang, viéc st dung cac loi khuin 1am chét 1am ting mién dich hién
duogc chép nhén rong rai. Viéc st dung loi khuin dugc R. Fuller phé bién vao nim
1989 duéi dang thire dn bd sung vi sinh vat séng, anh hudng c6 loi dén vat cha bang
cach cai thién su cin br?lng vi sinh vét duong rudt cia nd. Vi duy, céc vi khuén nhu
Lactobacillus, Enterococcus, Bifidobacterium, va Bacillus, ndm men nhu
Saccharomyces, va ndm nhu Aspergillus d3 dugc st dung 1am cac loi khudn. Cac
loi khuin dugc phan loai 1a GRAS (Generally Recognized As Safe - Thuong duoc
coi 1a an toan), va khong c6 céc gen gdy doc cho ngudi hodc dong vét, va ciing
khong san sinh cac chét gdy bénh. Céc loi khudn 13 c4c vi sinh vat di duge thira
nhén 1a ¢é hiu luc trong viéc cai thién néng suét ciia vat nudi. Cac loi khuén duge
dic trung béi kha ning khong giy bénh, dé ting sinh in vitro, ting trudng nhanh
trong co thé, va bén vé6i axit va mat. Ngoai ra, hoat tinh ctia ching khéng bi ic ché
béi cac thanh phén thic an, tac dung cta ching duoc duy tri & nhiét 6 phong, va

ching dé dugc tron véi thirc dn cho tién sir dung.
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Céc loi khuén c6 kha ning canh tranh véi cac vi khudn gy bénh dudng rudt
dé ngin can sy bam dinh manh cia ching véi biéu mé rudt, va hdi phuc nhanh
chéng hé vi sinh vat dudng rudt bi thay ddi do hau qué cda viéc diéu tri béng thudc
khéng sinh. Ngoai ra, cac 1oi khudn ciing ngin can viéc nhiém vi sinh vat gay bénh
va tc ché sy ting sinh cia chung, thuc ddy sy ting sinh ciia hé vi sinh vét dudong
rudt bf?mg cach hd tro cac diéu kién tdi vy, tao ra axit lactic hodc axit axetic ciu
thanh c4c axit hiru co duong rudt, va 1am giam d6 pH trong rudt dé ngan can sy ting
sinh cta cac vi khuén gdy bénh, c6 hai. Do d6, viéc cho vat nudi an cac loi khuén cé
tac dung duy tri hé vi sinh vét duong rudt va 1am ting ning suét cla chung. Trong
nghé nubi trong thiy san, cac 1oi khudn con duge bd sung vao thic an cho ¢4 hoic
bd sung vao nudc. Gan day di c6 cac nghién ctru nhim 1am ting tinh mién dich
chéng lai cac mam bénh va cai thién chat luong nudc bing cach sir dung cac loi

khudn trong nghé nubi c4 hoic tém (Jigiu Li et al. Aquaculture 291(2009) 35-40).

Vi du vé céac loi khudn duoc st dung dé khéng ché sinh hoc trong nudi trong
thiy san bao goém céc vi khuan c6 loi nhu Lactobacillus, Enterococcus, va Bacillus.
Bacillus 1 vi khuin Gram duong, hinh que, tao thanh ndi bao t1r, va c6 hinh thai hoc
dac biét trong sb céac ching dugc st dung 1am lgi khuén. Cac chung nhu Bacillus
subtilis (B. subtilis), Bacillus cereus (B. cereus), Bacillus coagulans (B. coagulans),
Bacillus clausii (B. clausii), Bacillus megaterium (B. megaterium) va Bacillus
licheniformis (B. licheniformis) dugc sir dung lam céc lcﬁ khuén. Bacillus c6 tinh
bén nhiét tuy€t voi hon so v6i Lactobacillus khong tao thanh ndi bao t. Ngoai ra,
Bacillus c6 thé séng sét & d6 pH thap ciia hang rao da day, va do d6 hau hét cac vi
khuén duogc tiéu héa tién dén rudt non mot cach nguyén ven (Barbosa, T.M. et al.
Appl. Environ. Microbiol. 71(2005)968-978; Spinosa, M. R. et al. Res. Microbiol.
151(2000):61-368). D3 c6 bao cao rang Bacillus duge sir dung 1am thuc phim bd
sung cho ngudi va 1am chit thic ddy ting truéng cho dong vat, va ciing dugc sir
dung dé thuc day su ting trudong va kha ning chéng bénh ciia ca hodc tom trong
nudi tré)ng thiy san, va cai thién chét lugng nudce va tbc do tdng trudng clia tém, va
lam gidm céac vibrio gdy bénh (Dalmin, G. et al. Indian J. Exp. Biol 39(2001)
939-942; Wang, Y.B. et al. Fish. Sci. 71(2005) 1034-1039).

Céc tac gia sang ché nay da phéan lap duoc tir ngudn tu nhién cac loi khuin
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c6 hoat tinh khang khuan tuyét voi chdng lai cac vi khudn géy bénh trong nudi c4 va
t6m va c6 nang suat enzym tiéu héa tuyét voi, va d3 danh gia cac dic diém hinh thai,
sinh héa va di truyén ciia chiing. Két qua 13 dd phét hién ra ring cac loi khuén 13
Bacillus c6 tinh bén nhiét tuyét voi. Dac biét, Bacillus ndy c6 thé khéng ché Vibrio
harveyi trong nudi tréng thily san va phan hiy phén tr tin hiéu thy cAm mat d6 quan
thé, chit tu cam ung-2, sao cho trc ché duge cac hoat dong sinh ly hoc xay ra khi thu

cam mat do quén thé (cong sinh, doc luc, tinh kha bién, tao mang sinh hoc, v.v.).
Ban chit k§ thuit ciia sdng ché
Vén dé k¥ thuat

Céc tac gia sang ché d4 phat hién ra ring Bacillus sp. mé&i duge phan 14p co
thé (rc ché sy tang trudng cua Vibrio harveyi, va khdng ché thy cam mét do quén thé
dé e ché tao mang sinh hoc, va do do, c6 thé dugc tng dung 1am ché phim loi

khuan dung trong nudi cé va c4c loai gidp xac, tir d6 thuc hién dugc sing ché ndy.
Giai phép khac phuc van dé

Muc dich ctia sang ché 1a d& xuit chung Bacillus méi dugc phan 1ap c6 thé
phén huy c4c phan tir tin hiéu thu cam mat d6 quan thé cta cac vi khuin gay bénh,

Vibrio sp., va tc ché tao mang sinh hoc.

Mot muc dich khac cia sang ché 1a dé xuat canh truong thu dugce bang cach
nudi cay chung nay, sdn pham c6 dédc cua canh truong nay hodc san pham kho cta

canh truong nay.

Mot muc dich khac nita cia sang ché 1a d€ xuat ché pham lgi khuin chira
chung nay, canh truong chira nd, san pham cb dic cia canh truong nay hoic san

phim khé ciia canh truong ndy.

Mot muc dich khac nita clia sang che 1a d€ xuat chat phu gia thuc phdm chira
chung nay, canh truong chira nd, san pham cb dic cia canh trudng nay hodc san

phim khé ciia canh truong ndy.

Mot myc dich khéc nita clia sang ché 1a d€ xuét phuong phap nudi c4 hoic

_7-



24487

cac loai giap xac bang cach sir dung ching nay, canh trudng chira nd, sdn pham c6

dac cda canh truong nay hodc san pham kho cia canh trudng nay.

Mot muc dich khac nita cua sang che 1a d€ xuat chat khang khuan chiaa
ching nay, canh trudng chira nd, san pham cd dac cua canh trudong nay hodc san

pham khé ciia canh trudng nay.

Mot muc dich khac nita ciia sang ché 13 @& xuit phuong phap phéan huiy cac
phan ¥ tin hi€u thu cdm mét do quén thé caa Vibrio harveyi va ic ché tao mang
sinh hoc bang cach bd sung ching nay, canh trudng chira nd, san phdm cb dic cia

canh trudng nay hoic san pham kho cuia canh trudng niy.

Mot muc dich khéc nita ciia sang ché 1a d& xuit phuong phép phong bénh
géy ra bdi cac mam bénh & dong vit bing cach bd sung ching nay, canh trudng
chtra nd, san phim cb dic ciia canh truong nay hodc san pham khé cia canh trudng

nay.

Mot muc dich khac nita cia sang ché 1a d€ xuat chat cai thién chat luong
nudc chira ching nay, canh truong chira nd, san phadm c6 dic cta canh trudng nay

hodc sdn pham kho cua canh truong nay.

Mot muc dich khac nita ctia sang ché 1a dé xuét phuong phép cai thién chat
luong nude bang cach xtr 1y bang ching nay, canh trudng chira nd, san phim cb dic

cua canh truong nay hodc sdn pham khd cua canh trudng nay.
Cac uu diém cuia sang ché

Bacillus sp. CIS-26 méi duge phéan 14p theo sang ché khdng ché dugc viée
thu cam mét d6 quén thé cta Vibrio harveyi trong nudi trong thiy san, tir d6 e ché
cac hoat dong sinh 1y hoc x4y ra khi thu cdm mat d6 quan thé (cong sinh, doc luc,
tinh kha bién, tao mang sinh hoc, v.v.) va phong bé hiéu qua kha nang gy bénh. Do
d6, né co thé dugc ap dung rong rii cho cic san phdm khac nhau dé khéng ché cac
bénh gay ra boi cac vi khuin bao gdm Vibrio harveyi, nhu céc chat phy gia thuc
phim cho nghé nuéi tréng thiy san, ché phdm lgi khudn, va chat cai thién chit

luong nudec.
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Mo ta van tat cac hinh vé

Fig.11a db thi thé hién sy phan hity phan tir tin hiéu thu cim mat do quén thé
Vibrio harveyi, chit tu cam tng-2 biang Bacillus CJS-26 theo sang ché;

Fig.2 13 anh thé hién viéc Bacillus CJS-26 tc ché tao mang sinh hoc cia

Vibrio harveyi khi né duoc nudi ciy trong 30 gid;

Fig.3 13 4nh thé hién tac dung tiéu huyét ciia Bacillus CJS-26 theo sang ché;

va

Fig.4 1a d0 thi thé hién viéc tiéu thu amoniac ciia Bacillus CJS-26 theo sing

che.
Mo ta chi tiet sang che

Theo mét phuong 4n, sang ché dé xut Bacillus sp. CIS-26 méi dugc phan
1ap (KCCM11144P). Chiing nay c6 thé phan hiy cac phén tr tin hiéu thu cam mat

do quan thé cua Vibrio harveyi va con trc ché tao mang sinh hoc.

Cu thé, cac mau c6 ngudn gdc tir nude bién duoc gom tir cac khu nudi tdm
quanh Ganghwa Island, va dugc nubi cdy trong mdi trudng BHI rén duoc bd sung
3% natri clorua. Sau d6, cac khuén lac duoc quan sat dé nhém lai, va cac ching
dugc phan 1ap. Trong sd cac chung duoc phéan 14p, cac ching thé hién hoat tinh
khang khuin tuyét voi trén cac vi khudn gdy bénh dién hinh tin c6ng ¢ duoc nudi,
bao gé)m Aeromonas salmonicida, Vibrio harveyi, Vibrio anguillarum,
Edwardsiella tarda, Streptococcus iniae, va Vibrio haemolyticus, dugc chon béng
cach sang loc so cAp. Trong sd cac ching dugc sang loc so cp ¢ hoat tinh khang
khudn tuyét voi, 6 loai ching ¢ hoat tinh enzym tiéu héa tuyét voi nhu proteaza,
xenlulaza, amylaza, va lipaza dugc chon bang cach sang loc thir cip. Trong sb cac
ching duge sang loc thi cp, chiing duge chon cubi cing 13 Bacillus sp. CIS-26
phan hiy cac phan tir tin hiéu thu cam mat d6 quan thé ciia Vibrio harveyi va tc ché

tao mang sinh hoc.

Bacillus sp. CJS-26 c6 hinh thai dang que, Gram duong, va c6 d6 tuong
ddng 99% v6i Bacillus sp. khi phan tich trinh tu bazo cia 16s rDNA. Do d6, céc tac
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gia sang ché nay d luu giir Bacillus sp. méi duge phan 1ap CJS-26 & Lién doan suu
tap ching vi sinh vat Han Quéc (Korean Federation of Culture Collection) (trong
Trung tdm nudi cdy vi sinh vat Han Quéc, 361-221, Yurim B/D 3F, Hongje-1-dong,
Seodaemun-gu, Seoul) vao ngay 14 thang mudi hai nam 2010 véi tén "Bacillus sp.

CJS-26" (KCCM11144P).

Theo mét phuong 4n khéc, sang ché @& xuit canh truong ciia chiing ndy, san
phim c6 dic ciia canh truong ndy hodc san pham khé ciia canh truong nay. Cu thé,
canh trudng theo sang ché c6 nghia 1a méi trudng trong d6 ching Bacillus sp.

CJS-26 dugc nudi ciy, va tét hon 12 moi trudong nudi ciy chira ching nay.

Khi duoc st dung trong ban md ta nay, méi truong nudi ciy c6 nghia 13 moi
truong chira chit dinh dudng can thiét @& nubi ciy té bao dong vat, té bao thuc vat
hoic vi khuén, va canh trudng ¢ nghia 1a méi truong 16ng trong d6 ching dugc gay
nhidm va dugc nudi cdy. Canh trudng c6 thé 1a moi truong chira ching nay, hoic
dich nuéi ciy duoc didu ché bang cach loai bo ching nay ra khéi canh trudng trong
do6 ching nay duoc gay nhiém va dugc nudi ciy. San phdm cb dic ciia canh trudng
c¢6 nghia 13 san phim dugc diéu ché bang cach ¢6 canh truomg, va san phim kho cia
canh trudng cé nghia 1 san phdm duoc diéu ché bang cach loai bé nude ra khoi
canh trudng. Phuong phép 1am kho co6 thé bao gdm 1am kho trong khong khi, 1am
kh6 tir nhién, siy phun, va sdy thing hoa, nhung khéng chi gi6i han & cac phuong
phap nay.

Theo mdt phuong an khac nita, sang ché dé xuét ché phim loi khuén chira
hoat chat 13 Bacillus sp. méi dugc phan 1ap hodc canh trudmg chira n, san pham c6
dic cia canh trudng nay hodc san phdm kho cia canh trudng ndy, va chit mang

dugc dung.

Khi dugc sir dung trong ban md ta ndy, thuat ngit “chit mang dugc dung”
dugc dung dé chi chit mang hodc chit pha lodng khong gy kich ing dang ké cho
co thé va khéng lam mét hoat tinh sinh hoc va cac dic tinh cia hop chét duoc dung.
Dé bao ché ché phim & dang 16ng, c6 thé sit dung chit mang dugc dung v6 tring va
tuong hop sinh hoc nhu nudc mudi, nude vo tring, nudc mudi duoc dém, dich

truyén albumin, dung dich dextroza, dung dich maltodextrin, glyxerol, va hdn hop
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ctia mot hogic nhidu chit nay. Néu cin, c6 thé thém cac chét phu gia thong thuong
khac nhu chét chéng oxy hoa, chit dém, chét kim khuén, va cac chét tuong tu.
Ngoaira, chét phaloang, chét phan tan, chét hoat dong bé mat, chit két dinh va chét
1am tron chay c6 thé dugc b sung thém vio ché phim nay dé bao ché ché phdm dé
tiém nhu dung dich nuéc, hon dich, va nhii twong, hodc vién tron, vién nang, thude

com, hodc vién nén.

Céac l¢1 khuan song trong duong ti€u hoa dé Gc ché cac vi khuan c¢é hai va su
tang sinh cua céc vi khuan gay bénh. Ngoai ra, cac enzym tiéu hoa cé lgi dugce san
xuat béi cac lgi khuan tao thuan Igi cho viéc hap thu va tiéu héa cac chat dinh

dudng dé cai thién toc do chuyén hoa thic an.

Ché pham theo sang ché chtra tir 5 x 10* dn 5 x 10" CFU/ml va t6t hon 1a tir
1x10% dén 1 x 10° CFU/ml Bacillus CJS-26.

Vi du vé cac dang liéu dung qua dudong miéng chira hoat chét 14 ché pham
theo séng ché c6 thé bab g@)m vién nén, vién ngam det, keo ngadm, hén dich nudc
hodc hén nhil dich, thudc bot hodc thube cdm, nhii tuong, vién nang cing hoac
mém, xird, hodc cdn thude. Déi v6i dang bao ché nhu vién nén va vién nang, c6 thé
st dung chét két dinh nhu lactoza, sacaroza, sorbitol, manitol, tinh bot, amylopectin,
xenluloza hodc gelatin, t4 dugc nhu dicanxi phosphat, t4 dugc rd nhu tinh bot ngbd
hodc tinh bt khoai lang, t4 dugc tron nhu magie stearat, canxi stearat, natri
stearylfumarat, hodc sép polyetylen glycol. Pdi véi vién nang, chit mang 16ng nhu

lipit c6 the dugce sir dung ngoai cac chat néu trén.

Theo mot phuong 4n khéc nita, sang ché dé xudt chét phu gia thuc phdm
chtra chiing Bacillus sp. méi dugc phan 1ap hodc canh trudng chira né, san phim cb

dédc cua canh truong nay hodc san pham kho ctia canh truong nay.

Thong thudng, tat ca cac loai Bacillus c6 thé tao thanh ndi bao ti rit bén véi
nhiét. Do d6, Bacillus sp. méi dugc phan lap CJS-26 co thé dugc diéu ché & dang
chét phu gia thuc phém, va sau d6 duge bd sung vao thuc an. Theo cach khac,
Bacillus sp. méi dugc phan 1ap CJS-26 c6 thé duoc bd sung truc tiép trong qua trinh
ché bién thirc an. Bacillus sp. CJS-26 trong thirc an theo sang ché ¢6 thé & dang léng
hoic kho, va t6t hon 14 & dang bot kho. Phuong phap 1am khé c6 thé bao gdm 1am
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kho trong khéng khi, 1am kho tir nhién, siy phun, va siy thing hoa, nhung khong
chi gi6i han & cac phuong phéap ndy. Bacillus sp. CJS-26 theo sang ché c6 thé dugc
trén & dang bot véi ty 16 ndm trong khoang tir 0,05 dén 10% khéi lugng, va t6t hon
13 ndm trong khoang tir 0,1% dén 1% khéi luong, tinh theo khéi luong thire an.
Ngoai ra, thirc an cho nghé nuéi trdng thity san c6 thé con chira cac chit phu gia phd

bién dé cai thién kha ning bao quan, ngoai Bacillus sp. CJS-26 theo sang ché.

Thire in chita Bacillus sp. CJS-26 theo sang ché c6 thé bao gdm thirc #n trén
co s& thue vét nhur théc, hanh nhan, san phdm phu trong qué trinh ché bién thuc &n,
t40, soi, dau, tinh bot, bot tho, va phu pham théc, va thirc an trén co s& dong vat nhu
~ protein, cac chat vo co, chét béo, chét khoang, chét béo, protein don bao, dong vat

noi, va bot c4, nhung khong chi gidi han & cac thirc an nay.

Theo sang ché, ché pham loi khuén chtra Bacillus sp. CJS-26 chira cac chét
phu gia dé ngan ngira su suy giam chit luong, nhu chit két dinh, chat nhii héa va
chét bio quan, va cac chat phu gia dé lam ting tinh hiru ich, nhu cac axit amin,
vitamin, enzym, chét tao huong, nito khong protein, silicat, chét dém, dich chiét, va
céc oligosacarit, nhung khong chi gi6i han & cc chét nay. Ngoai ra, ché phdm loi
khuan chira Bacillus sp. CJS-26 c6 thé con chira cac chét tron thic an, nhung khong

chi giéi han & chat nay.

Theo mot phuong an khac nira, sang ché dé xuat phuong phap nudi ca hoic
cac loai gidp x4c, bao gom budc xtr Iy khu nudi ca hodc cac loai gidp xac bang
ching Bacillus mé&i dugce phan 1dp, canh trudng chira nd, san pham ¢6 dic cua canh

trrong nay hodc san pham khé cla canh trudng nay.

Nhu da mé ta trén ddy, Bacillus sp. méi duge phan 1ap CJS-26 theo sang ché
c6 hoat tinh khang khuén rong va con uc ché su cong sinh, ddc luc, tinh kha bién,
tao mang sinh hoc. Do d6, chiing nay dugc sit dung dé phong cac bénh gay ra boi
cac vi khuan gay bénh phé bién trong nghé nudi trong thiy san, tir 46 cho phép nudi

ca hodc cac loai giap xac c¢6 do an toan.

Theo mot phuong 4n khic nita, sang ché dé xuat chat khang khuin chira
chung Bacillus mé&i dugc phén 14p, canh truong chira nd, san pham c6 dic ctia canh

trrong nay hodc san pham khé cta canh truong nay. Ngoai ra, sang ché dé xuat
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phuong phép ngan can tao mang sinh hoc 12 ngudn 6 nhiém & c4c khu nudi ca hodc
loai gidp x4c bang ching Bacillus méi duge phan l4p, canh truong chita nd, san
phim co dic clia canh truong nay hodc san phidm khé cia canh trudng nay, hoic
phuong phap phong bénh giy ra boi cic mam bénh & dong vat ngoai trir ngudi bang
ching Bacillus mé&i duge phan 1ap, canh trudng chita né, san phim c6 dic cua canh

trrong nay hoic san phim kho cia canh truong nay.

Khi dugc str dung trong ban mo6 ta nay, thuét ngit "phong" dugc du dinh bao
triim tAt ca céc hoat dong dé ngdn can hodc 1am cham tién trién bénh nho viéc dung

ché pham.

Bacillus sp. méi duge phan 1ap CJS-26 theo sang ché c¢6 hoat tinh khang
khudn ddi véi 6 loai vi khuan gy bénh néu trén trong nghé nubi tréng thuy san, va
san xudt cac hop chét chira st c6 kha ning gift sit tuyét voi. Do d6, Bacillus sp. méi
dugc phan 14p CJS-26 phan hiy phan tir tin hiéu thu cam mat do quin thé cua
Vibrio harveyi, chat ty cam ting-2 va trc ché tao mang sinh hoc, tir d6 khéng ché thu
cam mat do quan thé cta Vibrio harveyi va tc ché su cong sinh, ddc luc, tinh kha
bién, va tao mang sinh hoc. Do do, cac bénh gay ra béi Vibrio harveyi co thé duoc
phong. Ngoai ra, da xac dinh dugc réng Bacillus sp. m&i dugce phan 1ap CJS-26 ¢o
hoat tinh khang khuan ddi v6i 6 loai vi khudn gy bénh dién hinh trong ngh& nuéi
tréng thiy san va khong thé hién tac dung tiéu huyét trén dia thach mau. Do do,
Bacillus sp. mé6i dugc phan lap duoc sir dung dé phong cac bénh gay ra béi cac vi

khuin gy bénh néu trén trong nghé nudi trong thiy san.

Cac vi khuin giy bénh dugc ding dé chi cic vi khudn gy ra c4c bénh, va
cac vi khuan gay bénh cu thé ¢ thé dugc phong bao gdm Aeromonas salmonicida,
Vibrio harveyi, Vibrio anguillarum, Edwardsiella tarda, Streptococcus iniae, va

Vibrio hemolyticus, va tot nhét 13, Vibrio harveyi.

Theo mot phuong 4n khéc nita, sang ché dé xuét chit cai thién chit lugng
nudc, chira Bacillus sp. méi duge phan 18p, canh trudng chira nd, san phém co dic

cua canh trudong nay hodc san pham kho cda canh trudng nay.

Bacillus sp. méi dugc phan 1ap CJS-26 theo sang ché trc ché cac mang sinh

hoc do Vibrio harveyi tao ra, va lam gidm ham lugng amoniac c6 mét trong moi
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truong nudi trong thiy san. DE cai thién chit lugng nuéce, Bacillus sp. méi dugc
phan 14p CJS-26 theo sang ché c6 thé duogc bio ché riéng r& & dang chat dé cai thién
chat lugng nudce, hodc ching va/hoac ché phém loi khudn c6 thé duoc phun truc
tiép vao. Bacillus sp. CJS-26 trong chét d& cai thién chit luong nude theo sang ché

c6 thé & dang 16ng hodc khd, va t6t hon 13 & dang bot khd.

Dbi v6i chat dé cai thién chit luong nudc, c6 thé sir dung chit mang v0 trung
va tuong hop sinh hoc nhu nude mubi, nuéc vo tring, nudc mudi duge dém, dich
truyén albumin, dung dich dextroza, dung dich maltodextrin, glyxerol, va hén hop
ctia mot hodc nhidu chét nay. Néu cin, ¢6 thé thém cac chét phu gia thong thuong
khac nhu chit chéng oxy hda, chit dém, chit kim khudn, va cic chét tuong tu.
Ngoai ra, chit pha loding, chit phan tin, chit hoat dong bé mit, chat két dinh va chit
lam tron chay c6 thé dugc bd sung thém vao ché phidm nay dé bao ché ché pham dé
tiém nhu dung dich nuéc, hén dich, nhil twong, vién tron, vién nang, thubc cbm,

hodc vién nén.

Néu chét cai thién chit lugng nude dugce st dung, thi chét lugng nudce cia
khu nudi trong thiy san c6 thé duogc cai thién. Cu thé, chét cai thién chit lugng nudc
c6 thé duoc dua vao khu nudi trong thuy san trude khi nubdi trong thiy san hoic
trong khi nuéi trdng thiy san. Tét hon 13, chit nay c6 thé duoc dua vao khu nuéi
trdng thity san trude khi nuéi trong thiy san va dé trong mot khoang thoi gian dinh
truée. Do d6, Bacillus sp. méi duge phén lap CJS-26 theo sang ché dugc sir dung dé
phan hiy cac phan tir tin hiéu thu cdm mat do quén thé, tir d6 e ché tao mang sinh
hoc. Ngoai ra, chét cai thién chit luong nuée duoc bd sung trong khi nudi trdng

thiy sdn mot hodc nhiéu 1an sao cho ngan can dugc viéc tao mang sinh hoc thém.

Theo mét phuong 4n khéc nita, sang ché dé xuit phuong phap cai thién chit
lugng nudc bao gdbm bude xir Iy nude bang Bacillus sp. mdi duge phén 14p, canh
trudng chira nd, san phim cd dic ciia canh trudng niy hoic san phim kho ciia canh
truong nay. Nudce dugce cai thién cé thé dugc sir dung trong khu nudi trdng thiy sén,
va cling c6 thé duge st dung lam nudc uéng cho vt nudi hodc nguoi. V& mat nay,
nuée duge xir 1y bang Bacillus sp. méi duoc phan 14p, canh truong chira nd, san
pham cb dic cia canh trurong nay hoic san phim kho ciia canh truong ndy tot hon 1a

duoc lam sach trude khi sit dung, va buédc lam sach nuéc duge thuc hién bing
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phuong phép d3 biét,
Vi du thwe hién sing ché

Duéi déy, sang ché s& dugc mo ta chi tiet hon bang cac vi du. Tuy nhién, cac
vi du ndy chi nhdm muc dich minh hoa, va sang ché khong chi gidi han & cac vi du

nay.
Vidu 1: Phan 18p Bacillus sp. CJS-26
Vi du 1-1: Thu mAu va phan l4p ching

Xem x€t cac dac tinh cua cac loi khuén cé tinh dac hiéu moi trudng va vat
chil cao, céc tac gia sang ché nay di thu cac miu c6 ngudn gbe tir nude bién trong
cac khu nuéi tom c6 tin sb xuit hién bénh & khu nubi thép va nang suét cao. Pha
lodng theo chudi cdc mau gom dugc va phan tan trén thach BHI (Difco, USA) da
dugc b sung 3% natri clorua, tiép theo nuéi cdy & nhiét 4o 37°C trong 24 gio. Tién
hanh nhém c4c ching phan 14p duoc tir m&i mau bang cach quan sat khuén lac, va
chon céc chimg. Nubi ciy cac khuan lac duoc chon trong méi trudng méi ba 1an dé
phéan 14p. Bdo quén cac chung phan l&p dugc trong moi trudng chira 20% glyxerol &
nhiét d6 -70°C hoic thap hon.

Vi du 1-2: Chon lgc cac chiing c6 hoat tinh khang khuén cao

Pé chon loc so cép cac chung c6 hoat tinh khang khuén ddi véi cac vi khudn
gy bénh dién hinh trong nghé nudi trdng thiy san, tién hanh thir nghiém danh gia
hoat tinh khang khuan d6i véi 6 loai vi khudn bao gdm Aeromonas salmonicida,

Vibrio harveyi, Vibrio anguillarum, Edwardsiella tarda, va Vibrio haemolyticus.

Dénh gi4 hoat tinh khang khuin d6i véi cac vi khudn giy bénh bang phan
tich ving tréng. Cu thé, tron 3ml thach 0,7% (% kl/tt) va 1501 mdi canh trudng d3
duoc lic ciia 6 loai vi khudn gy bénh (OD600=2,0) va phu lén trén moi truomg BHI
dé diéu ché thach dinh. Nho 10 ul canh truong cda chung duge chon 1én trén thach
dinh diéu ché dugc, va nudi cy trong 18 gitr & nhiét do 30°C. Sau d6, quan sat su co

mit clia ving trdng xung quanh cac chiing dwoc nhé (Bang 1).
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Hoat tinh khang khuan ciia cac ching duoc sang loc so cip
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1123456789 |10(11]12|13|14]15|16/|17|18
AS |+ | - |+ |- - |+ |- |- |+|-]1+|+]+]+]-|-|-1-
SI |+ | - |+ |-|-|-|+|-|-|-|+|+|+|+|+]-]-]-
ET |- |- |- |-|-|4+]|-|-|-|-|+|+|-|4+|-]-1]-]-
VH |- | - | - - |- -|-1-]-]1+|+|-|+|-|-]-/-
2 S e e e e I T i U U B
VA |+ |- |+ |- |-+ -|-|-|-|+|-1-]-]-1-1-]-

191202112223 |24|25|26(27|28[29|30|31|32/33|34(35(36
N S I e e e T i T S S (R U (A
SI | = | ===+ -|-|+1+|-]-1-|-1-1-|+]+]-
ET |- |- |-|-|+|-|-|+|+]-]1-1-"1-|-1-1-1-1-
VH | - | - |- |-|+|-|-|+|-|-|+|-|-|-|-1-1-]-
VP | - | - |- -] - -]+ -|-]F]-|-]-]-1-]|-/-
VA | - |- |-|-|-|-|-|+|-1-|-1-|-1-1-1-1-1-

37138(39|40 (41|42 |43 |44 (45|46 47|48 |49|50|51|52 53
AS | - | - === o= e - - e - -+
SI | -1+ -|-|-1-|-|-]-|-|-|-|-/|-/|-]+|+
VH |- - | -] -|-]-=|-|-]-"1-"1-=]-1-]-]-]+]-
VP | - | - === === --]-]-]=|+]-
VA | - - - -]-1-1-|-"1-1-|-|-|-]|-/-]-]-

-: khong hoat tinh, +: hoat tinh

AS: Aeromonas salmonicida;

SI: Streptococcus iniae;
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ET: Edwardsiella tarda;
VH: Vibrio harveyi,

VP: Vibrio hemolyticus;
VA: Vibrio anguillarum.

Nhur duge thé hién trong bang 1, trong sb 53 loai chung, cac ching c6 hoat tinh
khang khuin dbi véi loai bét ky trong sb 6 loai vi khuin gy bénh trong nghé c4 13
téng s6 20 chiing (cac ching s6 1,3, 6,7, 9, 11,12, 13, 14, 15, 23,26, 27,29, 32, 34,
35, 38, 52 va 53). 6 loai trong s6 d6 (cac chung s67,9, 15,32, 34 va 38) chi c6 hoat
tinh khang khuén d&i v&i mot loai vi khuén gy bénh, nhung 14 loai con lai trong
ching (cac ching s6 1, 3, 6, 11, 12, 13, 14, 23, 26, 27, 29, 35, 52 v4 53) ¢6 hoat tinh
khang khudn phirc hop ddi vé6i hai hodc nhiéu loai vi khudn gdy bénh. Do do, 14

loai chiing c6 hoat tinh khang khuan phirc hop duoc sang loc so cip.
Vi duy 1-3: Chon lgc cac ching cé hoat tinh enzym cao
Vi du 1-3-1: Gom dich chiét emzym thé

Trong s6 14 loai chiing c6 hoat tinh khang khuin phure hop, chon cac ching
c6 hoat tinh enzym ti€u héa phic hop.

Cu thé, nubi cdy 14 loai ching c6 hoat tinh khang khuén phirc hgp duoc
chon trong vi du 1-2 trong méi trudng BHI trong 8 va 24 gio, va ly tdm canh trudong
clia chiing & nhiét d§ 4°C va 13.000 vong/phit trong 5 phut dé thu duoc mbi dich
ndi. Mai dich ndi duoc sir dung dudi dang dich chiét enzym tho dé phan tich hoat
tinh enzym, va cac hoat tinh cla proteaza, xenlulaza, amylaza, va lipaza duwoc chira

trong dich ndi nay dugc x4c dinh nhu sau.
Vi du 1-3-2: Hoat tinh proteaza

Chuan bi méi truong YM (Difco, USA) dugc bd sung 2% sita giy (Sigma,
USA) 13m co chét proteaza. B6 sung mbi dich chiét enzym thé thu duogc trong vi du
1-3-1 vio moi trudng co chét, va sau d6 cho phan tmg & nhiét do 30°C trong 2 gid.

Sau khi hoan thanh phan tng, xac dinh hoat tinh proteaza trong mdi dich chiét
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enzym tho béng cach do dién tich ctia ving tréng, l1a viing dugc tao thanh do su
phan hity cia co chét trong mai trudmg béi proteaza duogc chira trong mdi dich chiét

enzym tho.
Vi du 1-3-3: Hoat tinh xenlulaza

Chuin bi méi truong YM di duoc bd sung 1% CMC (carboxyl metyl
xenluloza) 1am co chit xenlulaza, va bd sung mdi dich chiét enzym thé thu duoc
trong vi du 1-3-1 vao do, va sau d6 cho phan g & nhiét d6 30°C trong 2 gid. Sau
khi hoan thanh phén tmg, x4c dinh hoat tinh xenlulaza trong mdi dich chiét enzym
thd bang cach do dién tich ctia ving tréng, 12 ving dugc tao thanh do su phan huy
ctia co chit trong moi trudng boi xenlulaza duge chira trong mdi dich chiét enzym

tho.
Vidu 1-3-4: Hoat tinh amylaza

Chuan bi méi trudng YM di dugce bd sung 1% tinh bot dé tan 1am co chit
amylaza, va bd sung mdi dich chiét enzym thé thu dugc trong vi du 1-3-1 vio méi
trudng co chat, va sau d6 cho phan tng & nhiét do 30°C trong 2 gi¢. Sau khi hoan
thanh phan mg, x4c dinh hoat tinh amylaza trong mdi dich chiét enzym tho bang
cach do dién tich ctia viing trdng, 12 viing duoc tao thanh do su phan hiy cta co chat

trong moi truong bdi amylaza duge chira trong mbi dich chiét enzym thd.
Vidu 1-3-5: Hoat tinh lipaza

Chuin bi méi truomg YM d3 duoc bd sung 1% tricaptylin lam co chét lipaza,
va bd sung mdi dich chiét enzym thoé thu dugc trong vi du 1-3-1 vao do, va sau do
cho phéan tmg & nhiét 4o 30°C trong 2 gi¢. Sau khi hoan thanh phan Gng, xac dinh
hoat tinh lipaza trong mdi dich chiét enzym thé bang cach do dién tich cia vung
tréng, 12 ving duoc tao thanh do su phan hiy cua co chit trong moi trudng béi

lipaza dugc chira trong mdi dich chiét enzym thé.
Vi du 1-3-6: So sanh hoat tinh enzym trong cac chung dugc chon

So sanh mdi hoat tinh enzym xac dinh dugc trong cac vi du tir 1-3-2 dén

1-3-5, va chon loc thir cép 6 loai ching c6 hoat tinh tuyét voi cua bén enzym (cac
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ching s6 11, 12, 14, 23, 26 va 52) (Bang 2). 6 loai chiing duoc chi dinh 14n luot 13
CJS11, CJS12, CJS114, CJS26, CIS59 va CJS83.

Béang 2

Nang sudt enzym cuia cac chiung dugc sang loc thit cap

Enzym Proteaza Amylaza Xenlulaza Lipaza
Thoi gian nudi N . . . . . o .
chy 8 giov |24 giv| 8giv |24 gid | 8giv | 24 giv | 8 giv | 24 gio
11 +++ +++ + | | - -
12 +++ ++ | +H+ | | - +
14 ++ + + o o - +H+
23 +++ ++ + ++ | |+ - -
26 ++ +++ + - -+ -+ - -+
52 +++ ++ + + ++ | -+ - ++

-: khong hoat tinh, +: hoat tinh, ++: hoat tinh tuyét voi, +++: hoat tinh rat
tuyét voi

Vi dy 2: Chon loc ching cé tac dung khéng ché thu cam mat d6 qur?m thé va tac

dung tic ché mang sinh hoc

Tir 6 loai chiing c6 hoat tinh khang khudn va hoat tinh enzym tuyét voi dugc
chon trong vi du 1, cac ching cé kha ning phén hiy cac chit tw cam mg bao gdm

thu cadm mat do quén thé va trc ché tao mang sinh hoc dugc chon.
Vidu 2-1: Chon lgc ching ¢6 tac dung khéng ché thu cam mat d6 qu::in thé

Vibrio harveyi BB120 (ATCC BAA-1116, USA) 1a ching thu cam méat d6
quan thé chudn dap tmg véi chat tr cam tmg-1 va chét tw cam tng-2, va Vibrio
harveyi BB170 1 chiing dot bién chi dap tmg véi chat tr cam tmg-2 duoc sir dung
dé chon loc céc ching c6 kha néng trc ché hoat tinh cia chét tu cam urng-2 giup thu
cam mat d6 quan thé & Vibrio harveyi, trong sb 6 loai ching c6 hoat tinh khang
khuén va hoat tinh enzym tuyét voi dugce chon trong vi du 1. Vé vén dé nay, phuong

phap chon loc chiing c6 kha nang trc ché hoat tinh chit tu cam ung-2 dugc thuc hién
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dwa trén thuc té 13 Vibrio harveyi BB120 va Vibrio harveyi BB170 phat quang béi
phan tmg thu cam mat d6 quéan thé khi ching gin nhau.

Thir nhat, mdi truong danh gia thu cam mat d6 quan thé (méi truong AB)
trong d6 hai loai Vibrio harveyi cé thé duoc nubi cdy dugc diéu ché theo thanh phin

trong Bang 3 dudi day.
Béang 3

Thanh phan méi trudng (mdi truong AB) dé danh gia thu cam mat dé quin thé

Natri clorua (NaCl) 17,5¢g
Magie sulfat (MgSO,) 12,3g
Axit casamino 2,0g
Kali phosphat 1M 10
L-arginin 0,1M 10
Glyxerol 10

Sau d6, gay nhiém Vibrio harveyi BB120 0,5% (thé tich/thé tich) vio méi
truong AB, va nudi cdy & nhiét do 30°C va 200 vong/phit trong 12 gid, va gy
nhiém Vibrio harveyi BB170 0,02% (thé tich/thé tich) vao moi trudng AB, va nudi
cdy & nhiét d6 30°C va 200 vong/phut trong 3 gid. Mdi trong s 6 loai chiing dugc
chon trong vi du 1 dugc gy nhiém & muic 0,1% (thé tich/thé tich) trong mdi truong

BHI va dugc nudi ciy trong 8 gid.

Sau khi hoan thanh viéc nudi cdy, mdi canh trudong duoc ly tAim & nhiét do
4°C va 13.000 vong/phut, va mdi dich ndi duge loc béng cach sir dung bo loc ¢6 cd

16 0,45um dé thu dugc phan hoat tinh ctia mdi chung.

Pé danh gia ring 6 loai chiing loi khudn dugc chon cé thé phan hity phan tir
tin hiéu thu cdm mat d6 quan thé Vibrio harveyi, cht ty cam tng-2 (AHL), dich ndi
mdi truomg nudi cdy Vibrio harveyi BB120 va canh trudng cia timg ching loi
khuin dugc chon dugc tron véi ty 1€ 1:1 va dugc cho phan Ung trong 3 gio. Sau do,
b6 sung 1% hdn hop nay vao Vibrio harveyi BB120 duoc nubi cdy trong 3 gid, va

nudi cy tiép ¢ nhiét do 30°C va 200 vong/phut trong 4 gior @& do cudng do phat
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quang bing cach str dung may do 4nh sang.

Két qua 13, 6 loai trong sb cac chung duoc chon phan huy dang ké chét tu
cam tng-2 (AHL) Vibrio harveyi (p < 0,001). Trong sb chung, 3 loai (CJS1I,
CJS26 va CJS83) thé hién kha ning phan hiy chét tu cam tng-2 (AHL) tuyét voi
nhat duoc chon (FIG. 1). Fig.1 1a dd thj thé hién sy phan hity phan t& tin hiéu thu
cam mat d6 quin thé Vibrio harveyi, chit tu cam ung-2 (AHL) bang Bacillus

CJS-26 theo sang ché.
Vi du 2-2: Chon loc chiing c6 tac dung trc ché tao mang sinh hoc nhor Vibrio harveyi

Pé chon loc cac chung logi khudn c6 kha nang ¢ ché tao mang sinh hoc nho
Vibrio harveyi, cac ching néu trén c6 kha ning khéng ché hiéu qua viéc thu cam
mat d6 quan thé duoc danh gia. Sau khi Vibrio harveyi duge nudi cdy, nhém tao
mang sinh hoc dugc sir dung lam nhém déi chitng, va nhém xtr Iy duge xit 1y bang
mot trong sb cac chung loi khuin duoc chon va {fiéc danh gia dugc 13p lai ba lin

nhu sau.

Gay nhiém 200ul Vibrio harveyi trong 3ml méi truomg LB (Difco, USA) da
duogc bd sung 3% natri clorua, va nu6i céy & nhiét do 30°C trong 6 gio. Sau do, bd
sung mdi 200pl cac ching loi khun dugc chon, va nudi ciy tiép trong 24 git. Mbi
canh truong dugc nudi cdy trong téng cong 30 gid duge 14y ra, va nhudm bing

0,4% tim tinh thé trong 10 phut dé kiém tra sy c6 mit cia mang sinh hoc.
Bang 4

Paénh gia tac dung rc ché viéc tao mang sinh hoc bang cach nubi cdy 30 gidr

Vibrio harveyi +++
CIJS114 +
CJS26 -
CJS53 +

Nhu dugc thé hién trong bang 4, Vibrio harveyi tao thanh dai mang sinh hoc
mau tim dugc nhuém br:fmg tim tinh thé, con tit ca cac ching loi khudn tc ché tao

mang sinh hoc, trong thdi gian nuéi ciy 30 gid (Fig.2). Fig.2 12 anh thé hién viéc
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Bacillus CJS-26 tc ché tao mang sinh hoc cta Vibrio harveyi khi n6 dugc nudi ciy

trong 30 gid.
Vi du 3: Nhén dién chiing duoc chon va m6 ta dic diém sinh 1y va sinh héa ctia n6
Vi du 3-1: Nhén dién ching

Trong s6 3 loai chung dugc chon, chung CJS-26 khéng ché hiéu qua viéc thu
cam mat do quf?m thé va tc ché tao méng sinh hoc duoc chon cudi cung, dugc nhian
dién, va phén tich. Viéc nhan dién ching nay dugc thuc hién bing cic phuong phap
sinh 1y va sinh héa va phuong phép hé théng phan tir. Ching nay dwoc tim thdy 13
c6 dic diém hinh thai ctia cac vi khudn hinh que Gram dwong. Phan tich trinh ty 16s
tDNA cho thiy ring chiing nay ¢6 d6 twong ddng 99% so v6i Bacillus sp., chiing t6
chung nay 1a vi sinh v4t méi. Trinh tu bazo clia 16s rDNA cuia ching dugc phan 1ap
dugc néu trong SEQ ID NO. 1.

Viéc phéan tich trinh tu bazo dugc thuc hién bé’mg cach khuéch dai 16s tDNA
bang cach st dung PCR premix (Bioneer, Korea) va doan mdi chung 27F va 1492R
0 trinh tu bazo nhu sau.

27F: 5'-AGAGTTTGATCMTGGCTCAG-3'(SEQ ID NO. 2)
1492R: 5'-GGYTACCTTGTTACGACTT-3'(SEQ ID NO. 3)

Khuéch dai gen dugc thuc hién trong téng thé tich phan mg bang 20p1 trong
tdng s6 30 chu trinh bao gdm & nhiét d6 94°C trong 1 phut, & nhiét do 56°C trong 1
phut, va & nhiét d6 72°C trong 1 phut dé phan tich trinh tr bazo cia ADN dugc
khuéch dai. Vi sinh vat méi theo sang ché dugc nhan dién bang phuong phéap néu
trén duoc luu gilt ¢ Lién doan suu tap chiing vi sinh vat Han Qudc (trong Trung tAm
nu6i cdy vi sinh vat Han Qudc, 361-221, Yurim B/D 3F, Hongje-1-dong,
Seodaemun-gu, Seoul) vao ngay 14 thdng mudi hai ndm 2010 véi tén "Bacillus sp.

CJS-26" (KCCM11144P).
Vi du 3-2: Mo ta dic diém sinh Iy va sinh héa

Dé phan tich dic diém sinh héa cia Bacillus sp. CJS-26 theo sang ché, cac
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mAu lén men dudng ciia chiing ndy dugc phan tich bang cach sit dung hé théng API

50 CHB (Korean Culture Center of Microorganisms, Korea) (bang 5).

Bang 5

Két qua cua cac mau lén men duong

Déi chimg Salixin
Glyxerol Salixin
Erythritol Xenlobioza
D-Arabinoza Maltoza
L-Arabinoza Lactoza
Riboza Melibioza
D-Xyloza Sacaroza
L-Xyloza Trehaloza
Adonitol Inulin
Bmetyl-xylosit Melezitoza

Galactoza D-Raffinoza
D-Glucoza Amidon
D-Fructoza Glycogen
D-Mannoza Xylitol
L-Sorboza BGentiobioza
Ramnoza D-Turanoza
bulxitol D-Lyxoza
Inositol D-Tagatoza
Manitol D-Fucoza
Sorbitol L-Fucoza
aMetyl-Dmannosit D-Arabitol
aMetyl-glucosit L-Arabitol
N Axetyl glucosamin Gluconat
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Amygdalin + | 2 xeto-gluconat -

Arbutin + | 5 xeto-gluconat -

+, Duong; -, Am
Vidu 4: D6 an toan va su tiéu thu
Vi du 4-1: Sy tiéu huyét B

Su tiéu huyét p 13 su tan hoan toan céc t& bao hdng ciu, gdy ra béi su thuy

phan phospholipit béi cac vi khudn san sinh phospholipaza.

Dé kiém tra sy tiéu huyét ctia Bacillus sp. CJS-26, chudn bi dia thach mau
chira TSA (tryptic soy agar - thach ddu nanh tripxin) (Difco, USA) va 5% mau ciru
(Kisan Biotech, Korea). Sau khi chiing Bacillus CJS26 theo sang ché dugc ciy
thanh vach trén dia thach mau chuin bi duoc, tién hanh G & nhiét do 37°C trong 24
gior dé kiém tra sy tiéu huyét. V& vin d& nay, khi thach tré nén tring hoic vang
quanh chiing dugc nubi cay, thi duoc xac dinh 13 c¢6 su tiéu huyét. Khi khoéng quan
sat thdy su d6i mau quanh ching dwgc nudi cdy, thi dugce xac dinh 12 khoéng c6 su
tiéu huyét (xem Fig.3). Fig.3 13 anh thé hién tic dung tiéu huyét cta Bacillus
CJS-26 theo sang ché. Nhur dugc thé hién trén Fig.3, Bacillus CIS-26 theo sing ché
khong thé hién tac dung tiéu huyét.

Vi du 4-2: Tiéu thu amoniac

Dé kiém tra viéc tiéu thu amoniac cta Bacillus CJS-26 theo sang ché, moi
truong chira amoniac durge chudn bi nhu dugc thé hién trong Bang 6 dudi day. Gay
nhiém 0,1% Bacillus sp. CJS-26 vio moi trudng chudn bi dugc, va sau d6, nudi ciy
& nhiét do 30°C, 200 vong/phut trong 6 gio, 12 gid, va 24 gid. Gom mau canh
trudng & mdi thoi diém nubi cdy. Ly tAm cac miu canh trudng gom dugc & nhiét do
4°C, 13.000 vong/phit trong 5 phut dé thu duoc dich ndi, va do ham lugng cua

amoniac trong dich ndi thu duoc d& dinh lwong mirc d9 tiéu thu (xem Fig.4).
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Béang 6

Thanh phan méi truong dé danh gia mic d6 tiéu thu amoniac

Amoni sulfat (NH4),SO,) 0,5g/1
Dinatri phosphat (Na,HPO,) 13,5¢g/1
bikali phosphat (K,HPO,) 0,7g/1

Magie sulfat (MgSO,7H,0) 0,1g/1
Canxi clorua (CaCly) 0,18¢g/1
Natri bicacbonat (NaHCO,) 0,5g/1
S&t(I1T) clorua (FeCl;6H,0) 0,014g/1
Glucoza 0,5g/1

Fig4la dd thi thé hién viéc tiéu thu amoniac ctia Bacillus CJS-26 theo sang
ché. Nhu duoc thé hién trén Fig.4, nE‘)ng d6 amoniac ban diu trong moi trudng xép
xi 400ppm. Do Bacillus sp. CJS-26 phét trién dé sir dung amoniac, khong phat hién
dugc amoniac sau khi nudi cdy trong 30 gio (xem Fig.4). Viéc khong phat hién thiy
amoniac trong mdi trudng goi v ring Bacillus CJS-26 theo sang ché co thé ngan
ngira sy 6 nhiém nuéc do amoniac, va 1am gidm amoniac gdy ra su cing thing cho
c4 hoic cac loai giap xéc, tir d6 cai thién chét lugng ciia c4 hodc cic loai gidp x4c

dugc nudi cay.

Céc két qua trén day thé hién rang Bacillus CJS-26 khéng ché thu cam mat
d6 quan thé cua cac vi khudn gy bénh bao gbm Vibrio harveyi, c6 hoat tinh khang
khudn va san xuit enzym tiéu héa phirc hop dé tao thudn loi cho tdc do tiéu héa cia

c4 va toc d0 ting can va 1am giam thai trir, din dén cai thién chét luong nudc.
Vi du 5: Hiéu luc cia cac loi khuan

Pé kiém tra xem Bacillus sp. CJS-26 theo sang ché thuc té ¢6 hoat tinh lgi
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khudn hay khéng khi né duoc bd sung vao thirc dn va ca duoc an bang thirc 3n nay,
Bacillus sp. CJS-26 theo sang ché duoc tron véi thire an, va ca bon nhé duoc cho dn
bang thirc an di tron trong 8 tuan, dé xac dinh tdc do ting khéi luong, tde do tang

truéng hing ngay, ty 1 chuyén héa thire in, ty 18 hidu qua protein, va ty 18 séng.

Cu thé, thirc an co ban (nhém ddi chimg) dugc chuin bi d& c6 ham lugng
ning luong bing 30% protein thd, nhu duoc thé hién trong bang 7. Bacillus sp.
CJS-26 theo sang ché duoc bd sung vao thiic in co ban dé tao ra thirc an di tron
chtra 5% Bacillus sp. CJS-26, va luong xenluloza dugc giam xudng mot luong loi

khudn bd sung cho ham lugng ning lwong bang nhau.
Béang 7

Thanh phin thirc 4n co ban

Nguyén liéu tho %
Bot c4 thit tring 36,0
Bot déu nanh 12,0
Bo6t gluten ng6 8,0
Bot mi 30,4
DAu gan muc 5,0
Bot ddu nanh 5,0
CMC 1,0
Xenluloza 0,5
Chéat khoang trén sin 1,0
Vitamin trén san 1,0

C4 bon nhé duoc st dung trong thir nghiém c6 khéi luong trung binh ban
dau bang 25g, va 25 con dugc cho ngiu nhién vao bé bang PP tron dung tich 1501.
Nuéc bién di loc cat dugc st dung lam nuéc nudi, va tde do dong duoc khéng ché
& 2-31/phit. Bé chira dugc trang bi da bot dé cung cip oxy va tuin hoan nudc nudi.
Chu ky sang duoc duy tri trong diéu kién 12 sang : 12 tdi bang cach sir dung dén
huynh quang. Nhiét d6 nuée nudi duge duy tri trong didu kién nhiét do ty nhién
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bang 21-29°C trong toan bo giai doan thir nghiém. C4 dugc cho an thoai mai hai 1dn

mdt ngdy. Toc do ting truéng duoc do mbi ba tuln, va tit ca ca bi bd déi trong 24

gi0 trudce khi do (xem bang 8).

Bang 8

Hiéu lyc cta cac lgi khuan & ca bon

Nhoém d6i chimg

Nhém thir nghiém

Khéi luong trung binh cubi cung
(2

50,6 + 1,7°

55,1 +25°

Téc d6 tang khéi luong (%)

103,03 £5,6°

121,16 + 18,3

Téc d6 tang trudng hing ngay (%)| 1,42 + 0,06 1,58 +0,12°
Ty 18 séng (%) 77,3+ 15,1° 98,7 £23°
Ty 18 chuyén héa thirc 3n 1,59+ 0,15 1,24 +0,05°
Ty 1€ hiéu luc protein 1,10+ 0,1° 1,30 +0,1°

Nhu duge thé hién trong bang 8, viéc bd sung Bacillus sp. CJS 26 1am tang

tbc d6 tang trudng 1én khoang 16%, so véi nhom ddi ching, va ciing 1am ting ty 1é
g g g g g gty

chuyén héa thirc an va ty 18 hiéu luc protein, so v6i nhém dbi chimg. Ty 1¢ séng

cling ting 1én khoang 21%, so véi nhém ddi chimg. Do d6, chung theo sang ché tao

thuén lo1 hiéu qué cho toc 46 ti€u hda cia ca va toc do ting khoi lugng.
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YEU CAU BAO HQ
1. Chiing vi khudn Bacillus sp. CJS-26 c6 sb hiéu truy cap KCCM11144P.

2. Canh trudng chita ching vi khuin Bacillus sp. CJS-26 (KCCM11144P) theo

diém 1.

3. Canh trudmg theo diém 2, trong d6 canh trudng nay & dang san pham c6 dic hoic

san pham kho.

4. Ché pham loi khuan chtra hoat chit 13 ching vi khudn theo diém 1, hodc canh

trudong theo diém 2 hoic 3.

5. Chat phu gia thuc pham chira hoat chit 1a chung vi khuén theo diém 1, hoic canh

trudng theo diém 2 hoic 3.

6. Chat khang khuan chira chiing vi khuin theo diém 1, hodc canh truomg theo diém
2 hoac 3.

7. Chét cai thién chét lwong nudc chira hoat chét 13 ching vi khuén theo diém 1,

hoic canh trudng theo diém 2 hodc 3.
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[Fig. 3]

[Fig. 4]
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