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Linh vie k§ thuit dwge dé cap

Sang ché dé cap dén chung Bacillus; phuong phap chon loc chiing niy, phuong
phép thu chiing dot bién ciia n6; ché pham Bacillus chita n6, phuong phép sin xudt thirc
an chin nudi; phuong phap san xuit hdn hop thiic 4n so ché va phuong phap chin nudi
dong vat. Cu thé, sang ché dé cap dén ching Bacillus phan l4p, khic biét & chd ching nay
c6 tinh man cam v&i ampicilin, vancomycin, gentamicin, kanamycin, streptomycin, eryth-
romycin, clindamycin, tetracyclin va cloramphenicol va c6 tinh khang cac tdc nhan giy
bénh, nhu E. coli va Clostridium perfringens. Ty 1& tao bao tir ctia cac chiing nay it nhat
bang 80% khi do & ngay thir 2, do d6 c6 thé tao ra dugc cac bao tir Bacillus an toan va
hitu ich trong san xudt thirc dn chin nudi. Sang ché ciing md ta viéc str dung bao tir clia
ching Bacillus theo sang ché dé san xuét phu gia thirc an chin nudi, dic biét 1a cac ché
pham ding cho lon va gia cAm, trong d6 céc chiing nay c6 tic dung hitu ich dén sirc khoe,

chuyén hoa thirc 4n va kich thich ting trudng cho vat nudi.
Tinh trang ky thuit ciia sing ché

Céc chung Bacillus spp thuong duoc ding dé san xuat ché phdm lgi khudn trong
cong nghiép thirc dn chin nudi va tac dung c6 loi ciia cac ché phim nay dén ning sudt va
suc khoe vat nudi 1a da biét (Spiehs et al., 2008; Cutting, 2011). Viéc st dung céc ché
phim nay ngay cang dugc phd bién do Bacillus c6 kha ning thay thé hodc giam sir dung

cac khang sinh kich thich tang truéng trong cong nghiép thirc dn chin nuoi.

Tuy nhién, hién van c6 nhu ciu d6i v6i cac ching Bacillus khong c6 tinh khang lai

cac khéang sinh thudng dung cho nguoi.

Lon, ddc biét 1a lon con, thuong bi ti€u chady do vi khuén nhu Escherichia coli
(E.coli), Clostridium perfringens typ A va Clostridium perfringens typ C (C.perfringens).

Néu khong dugc diéu tri kip thoi, lgn cé thé bi chét va giam kha ning sinh trudng, chéng
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han bi sut cén.

E. coli 12 nguyén nhan chinh gy bénh tiéu chay & lon con va tir 50% dén 75%
khéng sinh dugc st dung & cac trang trai 13 dé didu tri bénh tiéu chay cho lon & giai doan
cai stra, chil yéu do E. coli. Bénh tiéu chay 1a bénh dich nguy hiém nhét d6i véi lon cai
stta va ngudi chin nudi (1én d&én 40kg) va E. coli 1a nguyén nhan giy bénh tiéu chay

nghiém trong nhét (Klose et al., 2010).

Nhiém khuin dudong rudt & lon xuit hién chu yéu & giai doan trudc cai sita va
thuong xuit hién déng thdi voi hoi chig xuét huyét duong rudt anh huéng dén lon & giai
doan xudt chudng. Mic dii viée ching ngira vacxin khang C. perfiingens typ C da giam
dang ké ty 18 lon chét trude cai sita, nhung trén thi truong hién khéng ¢ vacxin khang C.
perfringens typ A. Tinh trang 1y nhiém C. perfiringens typ A duogc ghi nhan véi tAn suét
ngdy cang ting & lon trudc cai sita, phuong phéap chan doan va diéu tri dy phong lai phirc
tap hon so v&i cac phuong phap chan doan va diéu tri bénh nhiém khuén C. perfiringens

typ C.

Nguyén nhén giy ra cac bénh nhim khuén va bénh Iy & gia cim 1 do céc vi
khuin gy bénh, bao gdm E. coli va Clostridium perfringens. Cac bénh nhiém khudn va
céc bénh Iy do cAc tac nhan gdy bénh nay lam ting ty 1& gia cAm chét, giam ning suit, va
tang chi phi san xudt. Ngoai ra, cac tic nhin gdy bénh nay c6 thé lay truyén cho ngui.
Bénh nhiém khudn duong rudt & gia cAm 14 bénh toan thin giy ra boi E. coli xuét hién

chu yéu & ga gid va gia cam.

Céac ché phém 191 khuén duoc st dung trong linh vuc thu y dé tao ra hé dudng rudt
khée manh cho dong vat chéng lai cac vi sinh vat, bao gdm giam vi khuén c6 hai nhu
Clostridia va E. coli va tang vi khuin c6 loi nhu Lactobacillus spp. va Bifidobacterium.
Céc ché pham lgi khuén rat thich hop dé tao ra su cin bang khée manh giita cac vi khudn
gdy bénh va vi khuan c6 lgi do khong gidng nhu cac khang sinh, cac ché phdm nady ti€u
diét vi khuan mot cach c6 chon loc va khéng tao ra cac ching vi khuin géy bénh khang
khéng sinh. Céc ché pham loi khuén duy tri hé dudng rudt khde manh theo nhidu co ché
bao gdm: tidu diét mot cach c6 chon loc cac vi khuin gy bénh, gidm sb lwong vi khuin

gdy bénh bing cach san sinh cac chét khang khuin, cai thién su ting trudng va kha ning
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séng s6t 1oi khudn dudong rudt, va kich thich dap tmg mién dich hé théng & dong vat.

‘Do @6, can c6 mét hodc nhidu ching Bacillus thich hop d& diéu tri hoic phong

ngilra cac bénh nhiém khuan E. coli va/hoic Clostridium & lon va gia cam.

Bai bao Guo et al., 2006, dé cap dén phuong phap sang loc ching Bacillus dé dung
1am ché pham lgi khuan va thir nghiém Bacillus subtilis MA139 & lon. 124 miu duoc thu
thap tir ga gio, lon, dat, thuc phém 1én men va céc loai thdo mdc Trung Quéc. 750 ching
tao bao tir hiéu khi duoc phan 14p tir cdc mau ndy. Tinh khang E. coli K88 va E. coli K99,
Salmonella va Staphylococcus aureus d3 dugc danh gia bang cach st dung dia thw
nghiém khuéch tan. 6 ching Bacillus c6 cac hoat tinh manh nhit dwgc thi nghiém vé kha
ning séng sét & didu kién gibng moi truong dudong rudt (pH = 2 va 0,3% mudi mat).
Chuiing B. subtilis MA139 ¢6 hoat tinh manh nhat va dugc thir nghiém in vivo véi 90 lon
con trong 28 ngay thir nghiém. Cac tri s6 trong luong ting hang ngay (average daily gain
- ADG) va lugng thirc an tiéu thyu duoc ci thién. Luong vi khuén axit lactic tang, luong
E. coli trong phan giam. Tuy nhién, tinh khang Clostridium perfiingens va man cam véi

khang sinh khong dugc thir nghiém.

Bai bao Barbosa et al., 2005 d& cap dén viéc phan 1ap 237 ching Bacillus tir phin
ga gid (& trén nén dét). 31 ching phan 1ap duge mo ta dic diém. Mot s6 ching phan lap 1a
thudc lodi B. subtilis va B.licheniformis. Mot s& ching B. subtilis ¢6 tinh khang
C. perfringens va S. aureus. B. licheniformis cling c6 tinh khang C. perfringens. Tuy
nhién, khong c6 chung Bacillus duge chon ﬁéo c6 tinh khang E. coli nhu chung Bacillus
ciia séng ché. Mot chiing Bacillus phan 14p duoc chon c6 kha ning trc ché sy sinh truéng
nhung khong khéng hoan toan ching E. coli O78:K80 va khong c6 tinh khéng cac chiing
E. coli khéc dugce thr nghiém (xem, Bang 5 cta bai bdo nay). Hon nita, bai bao nay ciing
khong d& cap dén ty 1é tao bao tir sau 2 ngay G hoic tinh man cam véi vancomycin,

kanamycin, streptomycin, va clindamycin ciia cdc ching nay.

Bai bdo Chaiyawan et al., 2010, dé cap dén ching Bacillus sp. T3-1, man cam véi
khang sinh dugc str dung rong rai trong diéu tri va ¢ tinh khang C. perfringens ATCC
15191. Chung nay khong cé tinh khang ching E. coli O157. Hon nita, bai bao nay ciing

khoéng dé cap dén ty 18 tao bao tir sau 2 ngay 0 ciia ching nay.
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Theo bai bao Benitez et al., 2011, sy c6 mét cia E.coli & dang con nguyén hoat
tinh hodc dang bét hoat tinh da 1am ting tdng hop peptit khang khuin béi ching Bacillus
amyloliquefaciens LBM 5006. '

US 7,754,469 @ cap dén vi sinh vat va phuong phap diéu tri cho gia cAm va US
8,021,654 d& cap dén phuong phép didu tri cho lon bang cac ching Bacillus.

Tuy nhién, khong c6 bai bao hodc patent nao mé ta hoic goi ¥ dé chon loc ching
Bacillus c6 tinh min cam v&i cac khang sinh thudng ding cho ngudi, ¢ tinh khéng ca
Clostridium perfringens lan E. coli va c¢6 ty 1& tao bao tir cao dé tao ra chiing c6 kha ning

tao bao tir cao va hitu ich d€ san xuat ché pham loi khuan Bacillus.

Céac bai bao Barbosa et al., 2005, Chaiyawan et al., 2010, va Guo et al., 2006 déu
khéng @& cap dén ching Bacillus c6 tinh min cam véi cic khang sinh thuong ding cho

ngudi, ¢6 tinh khang ca Clostridium perfringens 1an E. coli, va ty 1& tao bao i cao.

Tém lai, cac chung Bacillus dugce sang loc theo cac tai li¢u da biét trong linh vuc
nay déu khong c6 du ba dic tinh khéac biét nhu cac ching Bacillus theo sang ché, tic 13 ¢6
tinh man cam v&i cac khang sinh thuong dung cho ngudi, tinh khéng E. coli va Clostrid-
ium perfringens va ty 1é tao bao tir cao. Khong tai liéu ndo di biét trong linh vuc nay dé

cap dén ching Bacillus dap tmg dy du ca ba tiéu chuin nay
Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1 dé c4p dén ching Bacillus, khéc biét & chd ching nay c6
tinh min cam véi ampicilin, vancomycin, gentamicin, kanamycin, streptomycin, erythro-
mycin, clindamycin, tetracyclin va cloramphenicol; tinh khang E. coli va Clostridium per-

fringens; va ty 18 tao bao tir it nhit bing 80% khi do & ngay thir 2.

Giai phép ciia sang ché dugc thuc hién theo phwong phap chon loc ching Bacillus

¢0 cac dac tinh cai ti€n nay.

Budc quan trong du tién cua phuong phap chon loc theo sang ché 14 sang loc
ching Bacillus dic hidu c¢6 tinh min cdm véi cdc khang sinh thudng dung cho ngudi. Cu

thé hon, céc ching nady dugc sang loc vé tinh man cdm v6i ampicilin, vancomycin, gen-
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tamicin, kanamycin, streptomycin, erythromycin, clindamycin, tetracyclin va cloram-

phenicol.

Ngoai ra, cac ching nay duoc sang loc vé tinh khang E. coli va Clostridium per-

fringens va ty 1é tao bao tir it nhat bing 80% khi do & ngay thi 2.

Trong s6 261 ching phén lap tu dat, phén lon va thuc phém da 1én men dugc
nghién ctru béi sang ché, 161 ching phan 13p c6 tinh khéng khéng sinh trong thit nghiém
sang loc so b duge md ta trong phan Vi du thuc hién sang ché. Trong s6 100 ching phan
1ap c6 tinh man cam v6i khang sinh, 56 ching c¢6 tinh khang Clostridium perfringens va
chi 22 ching c6 tinh khang ca E. coli 1an Clostridium perfringens. Trong sd nay, 12
chung phén 14p 1a thudc loai B. amyloliquefaciens. Céc chung phén 1ap con lai 1a thudc
lodi B. subtilis va B.mojavensis. Pac tinh ciia 22 ching trong sé 32 ching dugc chon tir

thir nghiém sang loc 14n hai duge thé hién trong Bang 2 va Bang 3.

Qua trinh chon loc tdp trung vao cac ddc tinh (i) tinh an toan, (ii) hiéu qua va (iii)
tao nhidu bao tir trong moi trudng thich hop dé sinh truéng. Khia canh an toan chi yéu
tap trung vao tinh khong khang khang sinh 1a quan trong do ngay cang ¢6 nhiéu vi khuin
khang khang sinh & ngudi. Cac vi khudn nay gy ra cac bénh da biét nhung khong diéu tri
duoc bing khang sinh do chiing d4 khang thudc.

D3 bibt ring Bacillus c6 thé san sinh cac chat c6 tinh khang vi sinh vat nhu chét
diét vi khuén, enzym, chét tiéu vi khuén hodc surfactin. Muc dich chon loc quan trong thtr
hai 13 tinh khéng E. coli va Clostridium perfringens do ca hai tac nhan gy bénh nay déu
1a nguyén nhéan chinh gy bénh tiéu chay & lon va gia cAm. Tinh khéng tic nhan giy bénh
duoc danh gia véi ba ching E. coli va ching Clostridium perfringens typ A, tuy nhién
cac két qua vé tinh khang toan bo cac lodi E. coli va tinh khéng cac typ Clostridia khéc,
nhu Clostridium perfringens typ C cling dugc du tinh.

Muc dich chon loc quan trong tha ba la déc tinh dé san xudt ché phém lgi khuén.
Bacillus duge nudi cdy trong thiét bi 1én men va & cudi qua trinh nay can tao nhiéu bao tir
dé thu dugc hiéu suét cao. Qué trinh hinh thanh bao tir cia Bacillus dugc nghién ciru
trong nhiéu nim nhung vin cén,rét nhidu vn @& chua dugc lam sang t6. Chuyén gia

trung binh trong linh virc nay hiéu rang trong qué trinh sinh trudéng va phat trién, mét sb
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loai Bacillus c6 ty 1é tao bao tir rat thip. D4 nhén thiy rang Bacillus biét héa thanh céac
quan thé chira cac té bao dic biét, nhu quin thé sinh bao tir, quin thé san sinh enzym dé
chuyén héa cac chit dinh dudng phirc hop va quin thé té bao chét (Lopez and Kolter,
2010). Su biét héa nay dugc didu hoa béi cac tin hiéu ngoai bao, hau hét cac tin hiéu nay
dugc tao ra boi chinh Bacillus. Cé gia thuyét cho ring su san sinh nhidu enzym hodc chat
khang khuin c6 thé 1am giam hiéu suit tao bao tr. Chuyén gia trung binh trong linh vuc
nay s& ngac nhién khi nhan thiy ching Bacillus theo sang ché c6 cé tinh khéng vi sinh vat

va ty 1é tao bao tir cao.
M6 ta vén tit hinh vé

Fig.1 1a biéu db thé hién tinh khang vi sinh vét ciia 261 ching Bacillus theo séng
ché. Ngac nhién 1a nhiéu ching Bacillus amyloliquefaciens theo sing ché cling ¢6 tinh

khang vi sinh vat.
M0 ta chi tiét sang ché

Viéc bit dau han ché sir dung cac chit khang sinh kich thich ting truéng & Lién
minh chiu Au vao nam 2006 d3 l1am ting nhu ciu vé chit phu gia thirc &n chdn nuéi hidu
qua cao va do d6 can c6 cac ché phém lgi khuén thé hé méi. Céc tac dung tich cuc dén
stc khoe va ning suat & lon va gia cAm cta céc chét phu gia chin nudi probiotic chira
Bacillus 13 d3 biét. Cac ché phdm nay duoc ding nhiéu trong nganh cong nghiép thic an
chan nubi do céc bao tir 13 bén nhiét va co6 thé sdng sét & nhiét d6 1én dén 90°C dén 95°C

trong qué trinh nghién tao hat.

Céc ché pham loi khudn ding cho lon cin phai an toan cho ngudi, dong vat, va
moi truong, sinh truéng va chuyén héa nhanh thirc dn cia dong vit. Muc dich cia séng
ché 13 sang loc theo ba budc nhiéu vi khuin hiéu khi tao ndi bao tir (aerobic endospore-
forming bacteria - AEB) tir cAc ngudn khac nhau vé tic dung probiotic ciia chung & lon.
Céc chiing AEB dugc phén 1ap tir thuc pham da 1én men (Kantong, va Gergoush primary
starters), phan lon, d4t va cac bo suu tap ching khac nhau. 261 ching AEB phén 18p duoc
xé4c dinh bang cach giai trinh tw gen 16S ADN ribosom, va nghién ctru tinh khang khang
sinh bang cach xac dinh ndng do wc ché tdi thiéu (minimal inhibitory concentration -

MIC) ciia mdt sé khang sinh.
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Céc phan tich khac dugc thuc hién bao gdm céac phan tich vé tinh khang mubi mét
va tinh khéng axit, kha nang trc ché tac nhan gay bénh, kha ning sinh trudng trén cac moi
truong khac nhau, su hinh thanh bao tir ciing nhu su twong tic vé6i cac dong té bao dong
vt dé danh gia kha ning tac dong vao cic mang khong thim & duong rudt. Két qua phan
tich cho thdy c6 su khac biét dang ké giita ca cac loai 14n cac ching. Cac loai phan lap
dugc theo sang ché chu yéu thudc chi Bacillus bao gdbm B. amyloliquefaciens, B. subtilis
va B.safensis tir ngudn thuc pham da 1én men, B.subtilis, B.pumilus, B.amyloliquefaciens,

B.licheniformis, B. megaterium tit phan lon va B. licheniformis va B. simplex tir dat.

Do lo ngai vé tinh an toan, nén nhiéu ching phéan 1ap duoc theo sang ché co tinh
khang khang sinh khong mong mudn cao hon ndng d6 gidi han theo quy dinh ctia EFSA
da duoc loai bo. D3 quan sat thiy hau hét cac chung nay déu sinh truéng t5t khi nudi cdy
qua dém trén moi trudng canh thang bé, trong khi dé c6 16% céc chung nay khong sinh
trudng tdt trong modi treong 1én men thich hop. Trong bude 2 ciia qua trinh sang loc theo
sang ché, 32 ching khong khang khang sinh duogc chon duoc xac dinh bing cach giai
trinh tu gen gyrB, va phan tich vi anh PFGE. Ngoai ra, tic dung cia chiing trén cic mam
bénh dugc chon duoc danh gia va quan st thdy su khac biét dang ké giira cac ching phan
1ap. Nhiéu ching phan 1ap c6 kha nang wc ché Clostridium perfringens, trong khi d6 chi
mdt vai ching ¢6 kha nang rc ché E. coli. Do 6, két qua nghién ctru ctia sang ché cho
thay hiém khi c6 chung vi khudn c6 kha ning tc ché ca Clostridium perfringens 1an E.
coli. Budc 3 clia qua trinh sang loc theo sang ché thu duge 10 ching ¢ kha niang e ché
manh tac nhan gdy bénh va cac phan tich dé 4n dinh nhiét cua bao ti, gidi trinh tu bd gen
va cac nghién ciru in vitro vé tac dung cia cic ching ndy Ién cic mang khéng thim &

duong rudt dugc thuc hién.

Sang ché dé cap dén ching Bacillus, khéc biét & chd ching niy c6 tinh man cim
v6i ampicilin, vancomycin, gentamicin, kanamycin, streptomycin, erythromycin, clinda-

mycin, tetracyclin va cloramphenicol.

Thuit ngit “man cadm véi ampicilin, vancomycin, gentamicin, kanamycin, strepto-
mycin, erythromycin, clindamycin, tetracyclin va cloramphenicol” dugc dung trong ban
mo ta dé chi ching vi khuan mén cam véi khang sinh cu thé, khong sinh truéng & nong

d6 gi6i han theo quy dinh ctia EFSA (EFSA, 2008) dugc thé hién trong Bang 1.
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Céc tri s6 MIC thé hién trong Bang 1 13 dua trén tai liéu huéng dan cip nhit cia
EFSA (Technical guidance prepared by the Panel on Additives and Products or Sub-
stances used in Animal Feed (FEEDAP) vé céc tiéu chuin dé danh gia tinh khang khang
sinh ctia cac vi khudn & ngudi va vat nudi. EFSA Journal (2008) 732, 1-15) @ cap dén
danh muc c4c khang sinh va ndng d6 gi6i han thich hop cho chi Bacillus. Nong d6 gi6i
han ctia ampicilin cho Bacillus khéng duge @& cap dén boi EFSA, tuy nhién EFSA c6 dé
cip dén ndng do gidi han ctia ampicilin cho mdt s6 vi khuin probiotic khac, nhu Lacto-
bacillus spp. Do 6, tinh man cam cta cac ching Bacillus khang ampicilin dugc chon 1am

nong do gidi han trong sang che.

Béang 1. Nong d6 gi6i han ctia cic khang sinh khac nhau thudong ding cho ngudi
theo EFSA

Nhém khang sinh Khang sinh Nong dd gii han
theo EFSA, mg/L
B-lactam Ampicilin 4
Glycopeptit Vancomycin 4
Gentamicin 4
Aminoglycosit Kanamycin 8
Streptomycin 8
Macrolit Erythromycin 4
Lincosamit Clindamycin 4
Tetracyclin Tetracyclin 8
Cloramphenicol Cloramphenicol 8

Theo sang ché, cac ching phan 14p duoc phai c6 tinh min cam véi toan bd céc
khang sinh néu trén. Trong thuc té, tirc 12 cic ching nay khong sinh truéng & ndng dd
giéi han khi duge thir nghiém bang phuong phép pha lodng dich nudi ciy vi sinh vat &

nong dd trc che toi thiéu.

Theo sang ché, ndng do e ché tdi thiéu duogc do biang phuong phép pha lodng
dich nudi cdy vi sinh vt theo tiéu chudn ciia CLSI (Clinical and Laboratory Standards

Institute M07-A8 and M45-A2) dugc thuc hién nhu sau:

Dich nubi ¢y qua dém chira cac ching cin thir nghiém duogc cdy vao moi trudong
canh thang ISO-SENSITEST (Oxoid CM0473) trén c4c vi dia & ndng d6 bang khoang 10°
CFU/mL (colony forming unit/mL) theo ty 1& pha long hai lan lién tiép ctia khang sinh
dugc thr nghiém A(tcl)ng thé tich bang 100uL/giéng) va & ky khi trong 20 dén 24 giv &
nhiét do 37°C. Céc dia ché tao sin VetMIC Lact-1 va Lact-2 chita cac khang sinh am-
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picilin, vancomycin, gentamicin, kanamycin, streptomycin, erythromycin, clindamycin,
tetracyclin, va cloramphenicol dugc str dung. Nong do e ché sinh trudng t61 thiéu cua

cac khang sinh dugc do sau 24 gio.

Theo khia canh nay, sang ché ciing dé cdp dén chung Bacillus c¢6 tinh khang E.
coli. Theo sang ché, hoat tinh nay dugc do bﬁng thir nghiém chm thach E. coli dugc thuc

hién nhu sau:

Ciy 9mL mbi trudng canh thang bé (Veal Infusion Broth - VIB) véi dich nudi cly
Bacillus can thir nghiém, G & nhiét d 37°C va lic qua dém & toc d9 175 vong/phit. Dong
thoi, céy 9mL mdi truong canh thang dugc chiét xuét tir no va tim cia bod hoidc lon
(Brain Heart Infusion - BHI) v6i chung E. coli duge chon tir E. coli 0149 (0149:k91,
k88a), E. coli 0147 (0147:K89 F4), va E. coli 0101 (0101, F5) va u qua dém & nhiét d
37°C.

B6 sung 2mL dich nuéi cdy E. coli qua dém vao 200mL moi truong thach 1éng
canh thang bé ¢ nhiét do 50°C, va db vao mdi dia thir nghiém sinh hoc. Cac dia dugc lam
kho trén ban vo trang. Dich nudi ciy Bacillus qua dém can thir nghiém duoc chim 1én bé
mat moi truong thach canh thang bé da dugc trdn véi E. coli va i ¢ nhiét 4o 37°C trong 2
ngdy. Ban kinh vong khang khuin bao quanh céc vét chdm va dudng kinh cac vét chAm

duogc ghi lai.

Chiing Bacillus duge xem 1a ¢6 tinh khang E. coli khi ban kinh vong khéng khuan
it nhét b'fmg 1,5mm. Tét hon néu, ban kinh vong khang khuén it nhét b?lng 2,0mm, vi du it
nhét br?mg 2,5mm, t6t hon nita néu ban kinh vong khang khuén it nhét béng 3,0mm, tt
nhét néu ban kinh vong khang khudn it nhét bing 3,5mm va con tét hon nita néu ban kinh
vong khang khudn it nhét bing 4,0mm. Vong khang khuan c6 thé khéng giéng nhau dbi
v6i cac chung E. coli khac nhau. Tét hon néu, ching Bacillus theo sang ché dugc xem 13
¢6 tinh khéang E. coli khi ban kinh vong khang khuin nhit bang 1,5mm ddi vdi toan bod
cac chung E. coli dugc thir nghiém. Tt hon néu, ban kinh vong khang khudn ciia hai
hodc con tdt hon nita néu ban kinh vong khang khuén ctia toan bd ba ching E. coli it nhét
bang 2,0mm. Ching Bacillus theo sang ché c6 kha ning tc ché su sinh truéng cia E.

coli, dic biét trc ché sy sinh trudng cua cac loai dugce thir nghiém. ba kiém ching théy
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rang khi mét ching Bacillus khong c6 tinh khang mét loai E. coli thi thudng ciing khong
co tinh khéng céc loai E. coli khic (Bang 5, Barbosa et al., 2005) va nguoc lai, tirc 1a khi
mot ching Bacillus c6 tinh khang mot loai E. coli thi thudng cling cé tinh khang cac loai

E. coli khac (Bang 1, Guo et al., 2006).

Theo khia canh nay, sang ché ciing dé cap dén chung Bacillus ¢6 tinh khang Clos-
tridium perfringens. Theo sang ché, hoat tinh ndy dugc do bang thir nghiém chdm thach

Clostridium perfringens dugc thuc hién nhu sau:

Chy 9mL méi trudng canh thang bé véi dich nudi cdy Bacillus can thir nghiém, 0
& nhiét do 37°C va lic qua dém & tdc d6 175 vong/phit. Ddng thdi, cdy 9ImL méi trudng
canh thang BHI véi Clostridium perfringens Typ A, DSM 756, va 4 qua dém & nhiét do
37°C trong binh ky khi.

Dich nuéi cdy Bacillus dugc chim 1én bé mit mdi trudng thach canh thang bé
trong dia petri va 0 & nhiét d6 37°C qua dém. Tron 2ml dich nuéi cdy C. perfringens qua
dém véi 200mL mdi truong thach 16ng canh thang BHI, va rét vao méi trudong thach canh
thang bé chtra cac chim Bacillus. Cac dia nay dugc @ ky khi & nhiét do 37°C trong 1

ngay. Ban kinh vong khang khuén trong sut bao quanh cac vét chim dugc do.

Ching Bacillus dugc xem 1a cé tinh khang Clostridium perfringens khi ban kinh
vong khang khuén it nhat bang Smm. Tét hon néu, ban kinh vong khang khuan it nhat
bang 6mm, t&t hon nita néu ban kinh vong khang khudnit nhat bang 7mm. Ching Bacillus
theo sang ché c¢6 kha ning e ché sy sinh trudng ctia Clostridium perfringens, ddc biét e
ché su sinh truéng cia céc loai duoc thir nghiém. Pa kiém ching thdy rang khi mét
ching Bacillus khong c6 tinh khang mot loai Clostridium perfringens thi thuong cling
khoéng c6 tinh khang céc loai Clostridium perfringens khéc va ngugc lai, tc 1a khi mot
ching Bacillus c6 tinh khdng mét loai Clostridium perfringens thi thuong cling c6 tinh

khéang cac loai Clostridium perfringens khac.

Thuét ngit “té bao Bacillus” dugc ding trong ban md ta dé chi ca bao tir Bacillus

In t& bao sinh dudng Bacillus.

Thuét ngir “bao tir Bacillus” duogc dung trong ban m ta dé chi bao tir ¢6 ciu tric
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khong hoat dong, bén vitng, khong c6 kha ndng sinh san dugc tao ra bdi vi khuén Bacil-
Ius. Nhin chung, chirc ning chu yéu cta bao tir 13 d& dam bao su sdng sét cua vi khuin
trong cic mdi trudng khic nghiét. Do d6, cac bao tir c6 kha ning khang tia cuc tim va
blrc xa gama, diéu kién mét nuéc, lysozym, nhiét do, moi truong it chit dinh dudng, va
chét khir tring. Bao tir thuong duge tim thiy trong d4t va nude, noi ching c6 thé tn tai
trong thoi gian dai. Nhidu chat doc khong thé thdm qua dugc 4o bao tir 13 co quan c6 thé
chtra cic enzym tham gia vdo qua trinh nay mam. Nhan bio tir ¢6 cAu triic t& bao binh
thuong, nhu ADN va ribosom, nhung khéng c6 hoat dong trao dbi chét. Khi vi khudn
nhén thiy diéu kién méi truong dang trd nén khic nghiét, thi qua trinh tao bao tir c6 thé

bét dau, trong khoang tam gid.

Thuét ngir “t€ bao sinh dudng Bacillus” dugc ding trong ban md ta dé chi cac té
bao Bacillus ¢é chirc ning dinh dudng, c6 thé phan chia dé tao ra nhidu t& bao sinh

dudng.

Theo khia canh thir ba, sang ché dé cap dén chung Bacillus c6 ty 18 tao bao ti it
nhét bing 80% khi do & ngay thir 2. Theo sang ché, ty 1 tao bao tir dugc x4c dinh nhu

sau.

B& sung 50pL ching Bacillus can thir nghiém vao 700puL mdi trudng canh thang
bé trong dia giéng sau (Deep well - DW), i ¢ nhiét d6 37°C va lic qua dém & toc do 175
vong/phut. Ciy chuyén 50pL dich nudi ciy Bacillus qua dém vao 700pL méi trudng tao
bao tr chira 95% (khéi lu’(_mg/khéi lugng) nudce; 1,5% nguén nito (ném men); 3% su-
croza; 0,06% vi khoang; 0,1% di kali hydrophosphat trong cac dia DW. Dia nay dugc 0 &
nhiét d6 37°C va lic & tbc do 175 vong/phut trong 3 ngay. Qua trinh tao bao tir duoc quan
sat bang kinh hién vi va ty 18 tao bao tir (s6 lugng bao tir so v6i tdng sd lugng té bao Ba-
cillus) dwoc dém bang mit thuong sau 1 ngay (24 gid), 2 ngay (48 gid) va 3 ngdy (72gi0)

u.

Thuét ngit “c6 ty 1¢ tao bao tr it nhét biang 80% khi do & ngay thir 2 duoc dung
trong ban mé ta c6 nghia 14 it nhat 80% té bao da tao bao tir sau 2 0. Tét hon néu, ty 1€ tao
bao tir c6 thé cao hon, vi du it nhét bang 85%, it nhit bang 90%, it nhat bang 95% hodc it
nhét béng 99%. Muc dich chinh cua sang ché 1a dé chon loc chung Bacillus co6 ty 1€ tao
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bao tr cao va tao ra chiing hiru ich trong san xuét thirc an chin nudi. Thuit ngit “ty 1é tao
bao tir cao” dugc ding trong ban mé ta ciing dé chi ching Bacillus c¢6 ty 1& tao bao tir cao

dé thu dugc nang xuat cao nhu trén.

Nhu néu trén, cac tai liéu truéc ddy da mo ta phuong phap chon loc ching Bacil-
lus, nhung phuong phép sang loc ctia céc tai liéu nay khong tap trung vao ty 1€ tao bao ti.
Theo d6, chiing Bacillus chon loc dugc trong céc tai liéu nay khong cé ty 1€ tao bao tir

teong duong voi ty 1€ tao bao tir ciia ching Bacillus theo sang ché.

Ba ching Bacillus theo sang ché c6 dic tinh sinh truéng manh, ty 1€ tao bao tir
cao, khong khang khang sinh va khang khuin manh dugc chon va ding ky. Tuy nhién,
cac ching con lai cia sang ché, dic biét 1a chﬁrig thudc loai Bacillus amyloliquefaciens
(xem c4c ching D-J trong Bang 2 va Bang 3) hoan toan dép ting céc tidu chudn bao hd va

nam trong pham vi ctia sang ché.

Nhu thé hién trén Fig.1, dic biét 1 nhiéu chung thudc loai Bacillus amyloliquefa-
ciens nim trong pham vi clia sang ché. Ngac nhién 13, nhidu chung Bacillus amylolique-
faciens c6 tinh khang vi sinh vét, do dd dugc gid dinh dén ngay ma tinh khéng vi sinh vat

cua chi Bacillus 1a chiing dac hiéu va khong ¢6 mdi lién hé di truyén véi loai nay.

Dura trén phdn md ta chi tiét cac thir nghiém cia sang ché, chuyén gia trung binh
trong linh vuc nay cd thé 1ap lai cac thir nghiém nay dé x4c dinh liéu chung Bacillus theo
sang ché ¢6 tinh man cam khang sinh theo muc (i), tinh khang vi sinh vét theo muc (ii) va
ty 1€ tao bao tir theo muc (iii) hay khong. Theo d6, chuyén gia trung binh trong linh vuc
nay co thé tao ra céc ching c6 cac dic tinh néu trén modt cach hitu hiéu nhét. Tét hon néu,
phuong phép chon loc nay ciing s& bao gém céc bude (iv) ddnh gid tinh min cam ctia té
bao sinh dudng & d6 pH = 4, va (v) danh gia tinh khang mubi méat dé dam bao rang cac
ching nay c6 thé sng sét va sinh trudng tét & dudng tiéu héa. Céc thir nghiém nay c6 thé
dugc thuc hién theo thir tu bat ky va mot sé ching c6 thé dugc loai trir trong qué trinh nay

néu ching hoan toan khong dap ung tiéu chuan.

D3 biét rang mudi mat cé mdt so tdc dong ti€u cuc dén su song sot, ndy mam va
sinh truéng cua bao t& Bacillus thanh t€ bao sinh dudng & dudng rudt cua dong vat. Do

do, cac lgi khuén thuong c6 thé séng sot va sinh truong & duong rudt cia dong vat do

-13-



22383

ching c¢6 kha nang chiu dugc d6 pH thip va khang mudi mat va hitu ich dé san xuét ché
phdm loi khudn bd sung vao thtrc an chin nudi. Thir nghiém in vitro dé danh gia tinh
khang axit va mudi mat cia ching Bacillus theo sdng ché dugc thé hién trong phin Vi du
thue hién sdng ché. Cac thir nghiém dé danh gia tinh mén cam véi do pH thép (gibng didu
kién méi truong da day) chii yéu danh gia tinh khang véi d6 pH = 4 ciia té bao sinh dudng
Bacillus theo sdng ché. Da biét rang bao tir ¢ tinh khang pH nidm trong khoang tir 2 dén
3 va té bao sinh dudng sé& chét & ¢ pH = 2. Tuy nhién, d6 pH cta da day thuong bing 4,
dic biét khi an. Bao tir c6 thé ndy mam & didu kién nay, do d6 tinh min cam cia té bao
sinh dudng dugc thir nghiém & d6 pH = 4. Tt hon néu, céc ching dugc chon co tinh
khang axit & 46 pH = 4. Két qua danh gia dic tinh cta cic chung dugc chon dugc thé hién
trong Bang 2.

Chung ctia sang ché 1a céc loai thudc chi Bacillus, t6t hon néu mot trong sb d6
thudc loai Bacillus amyloliquefaciens, nhu Bacillus amyloliquefaciens subsp. amylolique-
faciens hodc Bacillus amyloliquefaciens subsp. plantarum, Bacillus simplex, Bacillus
licheniformis, Bacillus megaterium, Bacillus mojavensis, Bacillus pumilus, Bacillus saf-
ensis, Bacillus simplex, Bacillus subtilis, Bacillus atrophaeus, Bacillus metylotrophicus,

Bacillus siamensis, Bacillus vallismortis hodc Bacillus tequilensis.

261 chung phan l4p theo sang ché duoc xac dinh bang phuong phap giai trinh tu
ADN ribosom 16S. Phuong phép nay khong thé phén biét dugc gitta mot sé loai Bacillus
¢6 méi lién hé di truyén gin. Do d6, ching theo sang ché c¢6 thé dugc x4c dinh 13 c6 mébi
lién hé di truyén véi nhém bao gdm Bacillus amyloliquefaciens, Bacillus atrophaeus,
Bacillus metylotrophicus, Bacillus siamensis, Bacillus vallismortis hoic nhém bao gdm
Bacillus mojavensis, Bacillus subtilis, Bacillus tequilensis. Ca hai nhom bao gdm nhiéu

ching dap tng tiéu chuan cua sang ché va la phuong 4n quan trong cia sang che.

Khi cén thiét, c4c chung theo sang ché duoc xé4c dinh tiép bang phwong phap giai
trinh ty gen gyr B.Dir liéu dugc thé hién trong Bang 2 va Bang 3 chi yéu dua trén Bacil-
lus amyloliquefaciens (duoc xac dinh bang gen gyr B). Chiing Bacillus amyloliquefaciens
phan 1ap dugc x4c dinh tiép bing cach giai trinh tu gen tiéu don vi ARN polymeraza (rpo

B) va c4c phén loai nay dugc thé hién trong Bang 4, Bang 5 va Bang 6.

-14-



22383

Dic tinh mong mubn cia cic ching theo sang ché 1 ¢6 do 6n dinh nhiét. Két qua
danh gid déc tinh cta cac ching dugc chon duogc thé hién trong Bang 4. Po én dinh &
nhiét d6 99,5°C duogc danh gia bang cach do sb lugng don vi tao khuan lac (CFU) giam
sau 2 phit, 5 phat va 10 phit so v6i thoi diém 0 (log/log). Cac ché phdm bao tir Bacillus
c6 ban trén thi trudong co sb luong don vi tao khuén lac giam dudi 2. Tt hon néu, cac
chung theo sang ché c6 sb lugng don vi tao khuén lac giam béng 0,5 hodc nhé hon sau 2
pht, tdt hon nita néu béng 0,25 hodc nho hon, tét nhit néu béng 0,05 hodc nhé hon. Theo
cac phuong 4n uu tién, t5t hon néu céac ching theo sang ché 6 sb lugng don vi tao khuin
lac giam sau 5 phut béng 2,5 hodc nhé hon, tdt hon nita néu b%lng 1 hodc nhé hon, tot nhat
néu bing 0,5 hoiic nhd hon va tét hon néu cac chiing theo sang ché c6 s6 lugng don vi tao
khuén lac giam sau 10 phut ciing bang 2,5 hogc nhé hon, tot hon nita néu bang 1 hozc
nho hon, t6t nhéf néu bé‘mg 0,5 hodc nhé hon. Toan bd ciac ching thir nghiém theo sang
ché déu c6 d6 dn dinh nhiét cao. Nhu da dugc kiém ching, ching B, ching D va ching F
c6 d6 6n dinh nhiét rat cao tham chi sau 10 phat. Pang chi ¥ 14 ca ching B 13n ching F
déu 13 Bacillus amyloliquefaciens subsp. amyloliquefaciens va phan loai ndy 1a phuong 4n

uu tién cda sang ché.

Su san sinh enzym dugc nghién ciru & Vi du 4. Két qua nghién ctru cho thay cho
toan bo cac ching thir nghiém c6 hoat tinh xenlulaza bﬁng 50mU/mL hoédc cao hon. Hoat
tinh nay dwgc xem dic tinh ¢6 loi ctia ching Baccillus theo sang ché. Theo phuong 4n cu
thé, t&t hon néu chung nay c6 hoat tinh xenlulaza manh hon, vi du béng IOFOmU/mL hoac
cao hon, nhu duoc phat hién dbi voi ching B. amyloliquefaciens subsp. plantarum va
phan loai nay 1a phuong 4n wu tién ctia sang ché. Tét hon néu, cic ching theo sang ché ¢
hoat tinh xenlulaza bé‘mg 50mU/mL hodc cao hon, t6t hon nita néu béng 100mU/mL hoac
cao hon, tét nhat néu béng 250mU/mL hodc cao hon, con tdt hon nita néu béng

400mU/mL hoac cao hon.

Mot sé ching theo sang ché c¢6 hoat tinh xylanaza bang 70mU/mL hoic cao hon.
Nhu duge thé hién trong Bang 5, cac chiing c6 hoat tinh xenlulaza manh khong nhét thiét
cing phai c6 hoat tinh xylanaza hodc hoat tinh proteaza manh dugc x4c dinh bang 40000
RFU/OD hodc cao hon. Toan bd cac ching G, chung I va chung J déu 13 B. amyloliquefa-

ciens subsp. plantarum dugc kiém chimg c6 hoat tinh manh ddi véi ca ba enzym nay.

-15-



22383

Theo phuong an uu tién, chung Bacillus theo sdng ché 14 Bacillus subtilis, Bacillus
mojavensis hodc Bacillus amyloliquefaciens. Tét nhét néu, ching nay dugc chon tir nhém
bao gdm: (a) ching Bacillus mojavensis c6 s6 dang ky tai Ngan hang gidng va vi sinh vt
Cong hoa lién bang Ptc 1a DSM 25839; (b) cac ching Bacillus amyloliquefaciens ¢ sb
dang ky tai Ngan hang gidng va vi sinh vat Cong hoa lién bang Dic lan luot 13 DSM
25840, DSM 27032 hodc DSM 27033, va (c) ching Bacillus subtilis c6 sb ding ky tai
Ngén hang giéng va vi sinh vat Céng hoa lién bang Dirc 12 DSM 25841; va cac thé dot

bién cia chung.

Theo khia canh khéc, sang ché dé cap dén phuong phap thu nhan ching dot bién

cua:

(a) ching Bacillus mojavensis c6 s6 ding ky tai Ngan hang gidng va vi sinh vét

Cong hoa lién bang Buc 1a DSM 25839;

(b) cac ching Bacillus amyloliquefaciens c6 sb ding ky lan luot tai Ngan hang
giéng va vi sinh vat Cong hoa lién bang Duc 1a DSM 25840, DSM 27032 hodgc DSM
27033; hodc

(c) chung Bacillus subtilis c6 s dang ky tai Ngan hang gidng va vi sinh vat Cong
hoa lién bang Puc 1a DSM 25841;

Phuong phép nay bao gdm budc gy dot bién cac ching vi khudn nay va chon loc

cac chung dot bien cd céac dic tinh sau:

(i) tinh man cam v&i ampicilin, vancomycin, gentamicin, kanamycin, streptomy-

cin, erythromycin, clindamycin, tetracyclin va cloramphenicol;
(ii) tinh khang E. coli va Clostridium perfringens, va
(iii) ty 16 tao bao tir it nhat bing 80% khi do & ngay thir 2.

Cac chung néu trén co thé duogc dot bién dé thu duogc ching dot bién, sau d6 thuc
hién qua trinh chon loc. Theo céach khac, qué trinh chon loc dugc thuc hién cho céc chung

d6t bién tu nhién.
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Phuong phap thu nhan ching d6t bién c6 thé bao gdm budc (iv) danh gia tinh man
cam v6i do pH = 4 cua té bao sinh dudng, va budce (v) danh gia tinh khang mudi mét dé
dam bao rang ching nay c6 thé sdng sét va sinh truéng tét & dudng tiéu héa. Céc thir
nghiém nay co thé dugc thuc hién theo thir ti bat ky va mot sé chinged thé dugc loai bd

trong qua trinh chon loc do chiing khong dép tmg dii cc tidu chuén.

Thuit ngir “chung vi khuén” dugc ding trong ban mé ta dé chi vi khudn khéng bi
bién ddi di truyén khi sinh trudng hodic phat trién. Thuét ngit nay ciing duoc ding dé chi

su sinh trudng cia cac vi khuén giong nhau.

Thuat ngir “ching thé tir nhién” duoc ding trong ban md ta dé chi vi khuén khéng

bi d6t bién tim thdy trong tu nhién.

Thuét ngit “vi khudn ddt bién” hoadc “ching dot bién” duogc dung trong ban mo ta
dé chi vi khudn dot bién tu nhién (tu phat, xuét hién trong tu nhién) hodc vi khuén dot
bién cam Gng chira mot nhidu gen dot bién trong bo gen ciia né (ADN) khong c6 & AND
tu nhién. Thuat ngtr “dot bién cam ung” dugc dung dé chi vi khudn dugc dot bién bai
ngudi bang cac phuong phap dot bién thong thudong bao gdm dot bién bang hoéa chit, nhu
hoa chit dot bién dugc chon tir (i) hoa chit dot bién duoc lién két v6i hoic cai nhdp vao
ADN nhu chét tuong tu bazo nito, vi du 2-aminopurin hoic chét cai xen nhu ICR-191,
(ii) hoa chét dot bién phan tng véi ADN bao gdm tac nhan alkyl héa nhu nitrosoguanidin
hodc hydroxylamin, hodc etan metyl sulphonat (EMS) hodc N-metyl-N'-nitro-N-
nitroguaﬁidin (NTG), btc xa UV hodc bic xa gama v.v. Ngugc lai, thuat ngit “dot bién tu
phét” hodc “dot bién xuét hién trong tu nhién” dugc dung dé chi vi khuén khong dugc dot

bién bdi nguoi.

Ching dot bién c6 thé dugc dot bién nhiéu 1an (qua trinh 4ot bién duy nhét dugc
hiéu 1a mét bude dot bién, sau d6 thuc hién bude sang loc/chon lgc), nhung t6t hon néu
sb lugng budc dot bién (hodc céc budce sang loc/chon loc) dugce thuc hién khdng 16n hon
20, hodc khong 16n hon 10, hodc khong 16n hon. Tbt hon néu, so véi ching me, chung
dot bién c6 s6 nucleotit nhd hon 1%, nhé hon 0,1%, nhé hon 0,01%, nhd hon 0,001%
hoic tham chi nhé hon 0,0001% & bd gen da duge thay thé bang mot nucleotit khac hoic

duogc loai bo.
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Vi khudn dot bién nhw néu trén 1a vi khuin khéng - GMO, tic 1a khong duoc cai
bién bing k¥ thuit ADN t4i t6 hop. Theo cach khac, phuong phap wu tién dé tao ra ching
d6t bién 1a phuong phap dot bién ngu nhién, c6 thé tao ra chiing dot bién bang phuong
phap dot bién diém c6 dinh huéng, vi du bing cac k¥ thuat PCR dugc thiét ké thich hop
hodc bing cach st dung yéu té chuyén gen c6 thé tich hop vao qua trinh tai ban cua vi

khuan.

Khi dot bién duoc tao ra dudi dang dot bién tu phat, ching thé tu nhién néu trén

duoc chon loc ma khong can st dung budc dot bién gen trugce bét ky.

Mbt sb loai Bacillus dugce cép chiing nhan GRAS, ttc 1a ching dugc chimg nhan
an toan. Toan bd cac ching B. subtilis dugc cip ching nhan GRAS. Ching Bacillus theo
sang ché 13 loai tao bao tir ki khi khong bét budc. Cac loai Bacillus 14 loai tao bao tir duy
nhit duge cip chimg nhan GRAS. Céc vi sinh vét ding lam thirc &n chin nuéi dugc cép
ching nhdn GRAS thuc té duogc chép nhén béi hau hét cac nha san xuét, bac si tha y, va

chuyén gia trong nganh chan nuoi.

Theo khia canh khéc, sang ché @& cap dén ché phdm Bacillus chira cac té bao cia
ching Bacillus theo sang ché. Ché pham nay c6 thé chita té bao cua it nhit mot, it nhat
hai, it nhat ba, it nhat bon ching Bacillus hodc nhiéu hon dugc chon tir it nhit mét ching

theo sang ché. Tét hon néu, t& bao ctia ché pham Bacillus 14 bio ti.

Céc ching Bacillus ctia ché phim theo sang ché c6 thé & dang thuong mai da biét
dbi voi chuyén gia trung binh trong linh vuc ndy. Theo d6, theo mdt phuong 4n, chiing
Bacillus cta ché phim nay & dang té bao kho (vi du, té bao dugc phun kho) hodc té bao
d6ng kho. Ché phdm nay c6 thé dugc diéu ché & dang thich hop nhu dung dich, hdn dich
dic, thube bot hoidc hat nho.

Theo phuong an wu tién, ché phdm Bacillus nay chira tir 10° dén 10" CFU/g, t6t
hon nira néu tir 10° dén 10" CFU/g, va tt nhit néu tir 107 dén 10" CFU/g.

Thuat ngit “CFU/g” duoc ding trong ban md ta dé chi trong lwong tinh bing gam
ctia ché phdm nay, bao gbdm ca céc chit phu gia thich hop c6 trong ché phdm nay. Chuyén

gia trung binh trong linh vuc niy da biét ring ché phim vi sinh c6 ban trén thi trudng
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thudng ciing chira cic chét phu gia, vi du chit mang hozc chit b trg duge chon tir nhém
bao gdm nudc sita, vang sita, canxi carbonat/limeston va chit chéng déng vén nhu nhom
silicat va kieselgur (d4t diatomit). Thuit ngit nay khong ding dé chi trong lugng ciia binh
chira ding dé dong g6i ché phdm Bacillus nay. Theo mot phuong an, ché phdm nay duoc

déng g6i vao binh chira thich hop.

Ché phim theo nay c6 thé chita ching Bacillus theo sing ché bao gdm ca céc
ching d6t bién, va chit mang thich hop dé chin nudi dong vét , nhu chét phu gia thirc an
chin nudi hodc chét phu gia bd sung vao nudc ubng. Theo cach khéc, ching Bacillus theo
sang ché bao gdm ca cac chung dot bién c6 thé dugce tron véi cac thirc an chin nudi dong
vét, bao gdm cé protein va/hodc carbohydrat ding lam thirc an chan nudi. Ché phdm nay

c6 thé duge didu ché & dang hat nho duge ép din bang céc phuong phép chudn.

Ché phdm Bacillus theo sang ché c¢6 thé duge st dung 1am chét phu gia thirc in
chin nudi. Sang ché ciing dé cap dén phuong phap san xuét thirc in chin nudi hoic hdn
hop thirc an so ché, bao gdm budc bd sung ché pham Bacillus theo sang ché vao thic in

chan nudi.

Thuat ngir “hdn hop thirc 3n so ché” duge ding trong ban md ta dé chi ching Ba-
cillus duge bd sung vao chit mang dé tao ra hdn hop thirc an so ché, sau d6 bd sung vio

thirc an chdn nuoi & ty 1¢ mong mudn va st dung cho dong vat.

Theo khia canh khéc, sang ché d& cdp dén phuong phap chin nudi dong vat, bao
gdm bude cho ddng vat nay sir dung ché pham Bacillus hoic thic an chin nudi hodc hdn

hop thic an so ché theo sang ché.

Két qua thir nghiém cta ching B va ching C trong Vi du 5 cho théy ca hai ching
Bacillus nay khi bb sung vao thtic dn chin nudi di cai thién dic tinh sinh san cia lon so
v&i nhém dbi ching am. Cac ddc tinh sinh san cta lon ¢6 thé dugc cai thién dang ké
trong thtr nghiém. Ty 1 phan tram lon chét d3 giam & ca hai chiing Bacillus va ca hai dia

diém thir nghiém.

O mot trong s6 cac dia diém thu nghiém, sb lugng lgn dugc diéu tri bﬁng Enro-

fluxacin dé khic phuc tinh trang tiéu chay ning 13 cao hon dang ké (P > 0,05) & cac lon
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dugce cho an thire dn doi ching so véi cac lon duge cho dn ché pham Bacillus theo sang

r
A

ché.

Do d6, vi du nay da kiém chimg dugc rang ché pham Bacillus theo sang ché c6 thé
dugc sir dung dé diéu trj va phong ngtra bénh & dong vat, vi du dé wrc ché cac tac nhan
gdy bénh, nhu E. coli va Clostridium. Ché phdm Bacillus nay c6 thé dugc sir dung & dang
vi khudn hoic chét phu gia chin nudi. Ché pham theo sang ché dugc sir dung l1am thirc dn
cho dong vat & luong hiru hiéu dé giam sy sinh trudng cia cac vi khudn giy bénh nhu

Clostridia va Escherichia coli & duong rudt cia dong vat.

Dong viat theo sang ché ¢6 thé dugce chon tir nhém bao gém gia cAm, gia suc, bé,
lon, tho, ngua, ca va vat nudi. Theo phuong 4n uu tién, dong vat nay la dong vat trang trai

nudi dé léy thit, nhu lon, hodc vat nuoi lam thuc phém, nhu ga thit va ga nudi léy trung.

Phuong phép sit dung mét hodc nhiu ching Bacillus theo sang ché cho lon con
cling dugc mé ta. Phuong phép nay bao gdm viéc cho lon me dn mét hodc nhidu ching
Bacillus theo sang ché. Cac ching nay c6 dé duoc cho lon in trong giai doan c6 chira,
cho lon con bu hodc ca hai. Mot hodc nhiéu ching Bacillus theo sang ché ciing c6 thé

duogc st dung lam thic @n cho lgn stta va lon trudng thanh.

Thuat ngir “mot”, “duy nhat” va “cai ndy” va cc thuat ngit twong tu dugc ding
trong ban mo ta (ddc bi¢t 1a trong bd yéu cau bao ho) dé chi cac danh tir s6 it 14n sb nhiéu,
trir khi c6 quy dinh khac hoic trir khi ¢6 chi dan khac. Thuat ngir “bao gdm”, “c6”, “cd
chira” va “chtra” dugc xem 13 cac thuat ngit “khoang tri s6” duoc ding trong ban moé ta
chi nhdm muc dich thé hién cach viét tit dé cap dén ting tri sb riéng biét thudc khoang tri
s6 do, trir khi c6 quy dinh khéac, va mdi trj sd riéng biét duoc két hop vao ban mo ta néu
n6 dugc vién din. Toan bd cic phuong phap duge thé hién trong ban mé ta ndy c6 thé
dugc thuc hién theo cach thure thich hop bét ky trtr khi ¢6 quy dinh khéc hodc trir khi cé
chi dan khéc. Viéc sir dung bét ky va tAt ca cac vi du, hodc ngon nglt (vi du “nhu”) duoc
dé cap dén trong ban mo ta, chi nhim muc dich thé hién chira khong gigi han pham vi cia
sang ché, trir khi ¢6 quy dinh khac. Khong c6 ngbn ngit trong ban md ta nay duogc hiéu 1a
chi ra bt ky yéu t6 khong can yéu ciu bao ho 1a can thiét cho viéc thuc hanh cia sang

r
A

ché.
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DPiang ky céc chung vi khuan

Chung Bacillus mojavensis CHCC 15510 d3 dugc Chr. Hansen A/S, Denmark
dang ky tai Ngan hang giéng va vi sinh vat Cong hoa lién bang Pic (DSMZ - Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124
Braunschweig) véi s6 dang ky 1a DSM 25839 vao ngay 3/4/2012. Qua trinh dang ky dugc

thuc hién theo Thoa thuan Budapest vé dang ky vi sinh vat cho muc dich ndp sang ché.

Chung Bacillus amyloliquefaciens CHCC 15516 da dugc Chr. Hansen A/S, Den-
mark dang ky tai Ngén hang gidng va vi sinh vat Cong hoa lién bang Ptc (DSMZ -
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstrasse 7B,
D-38124 Braunschweig) véi sb dang ky 1a DSM 25840 vao ngay 3/4/2012. Qué trinh
dang ky duoc thuc hién theo Thoa thuan Budapest vé ding ky vi sinh vat cho muc dich

ndp sang ché.

Chung Bacillus amyloliquefaciens CHCC 15536 da dugc Chr. Hansen A/S, Den-
mark dang ky tai Ngan hang giéng va vi sinh vit Coéng hoa lién bang Ptc (DSMZ -
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstrasse 7B,
D-38124 Braunschweig) v6i sé dang ky 13 DSM 27032 vao ngay 21/03/2013. Qua trinh
ding ky duogc thuc hién theo Thoa thuan Budapest vé ding ky vi sinh vét cho muc dich

ndp sang ché.

Chang Bacillus amyloliquefaciens CHCC 15539 d4 dugc Chr. Hansen A/S, Den-
mark dang ky tai Ngan hang gibng va vi sinh vit Céng hoa lién bang Puc (DSMZ -
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstrasse 7B,
D-38124 Braunschweig) véi sb dang ky 1a DSM 27033 vao ngay 21/03/2013. Qu4 trinh
dang ky dugc thyuc hién theo Thda thuidn Budapest vé dang ky vi sinh vat cho muc dich

ndp sang ché.

Chung Bacillus subtilis CHCC 15541 da dugc Chr. Hansen A/S, Denmark ding ky
tai Ngan hang giéng va vi sinh vit Cong hoa lién bang Ptc (DSMZ - Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124
Braunschweig) véi s6 dang ky 1a DSM 25841 vao ngay 3/4/2012. Qua trinh déng ky duogc

thuc hién theo Thoa thuan Budapest vé dang ky vi sinh vat cho muc dich ndp sang ché.
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Déi voi tat ca cac vi sinh vat dang ky néu trén, cc chi din bd sung sau day dugc
ap dung: P4i véi cac Vin phong Bing sang ché twong tmg cta cac qudc gia duge chi
dinh tuong tng, ngudi ndp don yéu ciu mot miu cia cic vi sinh vat giri néu trén chi duge
cung cip cho mét chuyén gia dugc dé cir boi cac yéu cau cho dén ngay ma cac bing séng
ché duoc cip hodc ngdy ma cac ing dung da b tir chdi hodic bj thu hdi hodc dugc coi 12 bi

thu héi

Vi du thye hién sang ché
Céc phuong 4n ctia sang ché dugc mo ta bang cac vi du khong han ché dudi day.
Vit liéu
Mbi truong canh thang bé (Veal Infusion Broth - VIB) (Difco, 234420)

MBoi trudng thach canh thang bé (VIB va 1,5% aga nguyén chit (Aga sb 1), Oxoid
LP0011)

Moi trudng dia thach T3 (trypton 3g/L, tryptoza 2g/L, chiét xudt ndm men 1,5g/L,
natri dihydro phosphat 0,05M, MnCl, 0,005g/L (pH = 6,8), va aga 15g/L)

Mbi trudong canh thang LB (Laura-Bertani - ‘LB) (trypton nguyén chit 10g/L
(Difco 0123), chiét xu4t ndm men 5g/L (Oxoid L21), NaCl 10g/L (Merck nr. 106404))

MBoi trudng canh thang chiét xuét tir ndo va tim ctia bd hodc lon (Brain Heart Infu-

sion - BHI) (Oxoid CM225)
Moi trudng thach canh thang BHI (Oxoid CM375)
Mubi mat (chiét xuét mat lon; Sigma B8631)
Pia thir nghiém sinh hoc (Nunc 240845)
Dia petri (Procudan 140096, dia petri c6 go)

Mbi trudng tao bao tir: nudc 95% kl/kl; nguén nito (ném men) 1,5% kl/kl; sacarit

3% kl/kl; vi khoang 0,06 % kl/kl; di kali hydrophosphat 0,1% kl/kl.
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Dung dich mudi sinh Iy chtra pepton (0,9% natri clorua, 1% pepton) FKP
Dia ché tao sin VetMIC Lact-1 va Lact-2 (SVA, Uppsala, Sweden)

Moi truong canh thang ISO-SENSITEST (Oxoid CM0473)

Chung vi khuén

Céc chung Bacillus duoc phan 1ap tir phan lon, dit, thuc pham d3 1én men va thu
thap tir cac ngan hang giéng vi sinh vat, bao quan trong mdi trudng canh thang bé chira

20% glycerol trong cac dia MTP & nhiét o -80°C.
Khéng sinh
Ampicilin (Sigma, A9518-5G)
Vancomycin (Sigma, V1764-250MG)
Gentamicin (Sigma, G1264-50MQG)
Kanamycin (Sigma, K1377-1G)
Streptomycin (Sigma, S6501-5G)
Erythromycin (Sigma E-5389)
Clindamycin (Sigma, C2569-10MG)
Tetracyclin (Sigma T-7660)
Cloramphenicol (Sigma, C0378-5G)
Tac nhan giy bénh
E. coli 0101 F5 (State Serum Institute, Copenhagen, Denmark)
E. coli O147:K89 F4 (State Serum Institute, Copenhagen, Denmark)

E. coli O149:k91, k&8a (NCTC 10650) National Collection of Type Cultures
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Céc ching E. coli dugc bdo quan trong mdi trudng canh thang LB chira 20% glyc-
erol trong cac dia MTP & nhiét do -80°C

Clostridium perfringens typ A, DSM 756, dugc bao quan trong moi truong canh
thang BHI chtra 20% glycerol & nhiét o -80°C

Vidul
Sang loc so bd

261 ching vi khuén phan 1ap duoc tir dat, phan lon va thue phdm d3 1én men duoc
sang loc so bd vé tinh min cam véi khang sinh, tinh khang tic nhan giy bénh, tinh khang

mudi mat va tinh min cam véi d§ pH thap.
1.1 Sang loc tinh min cam v&i khang sinh ciia céc ching Bacillus theo sang ché

B& sung 50pL dich cdy cac ching Bacillus tir cac dia MTP vao céc dia DW chia
700pL mdi trudng canh thang bé, 0 & nhiét d6 37°C va lic qua dém & tbc do 175
vong/phut. Cac miu thir ISO, ¢6 bd sung cdc khang sinh & hai ndng d6 dugc thé hién
trong Bang 1 va cac mau dbi chig ISO khéng chira khang sinh dugc bd sung vio cic dia
MTP & thé tich bang 180uL. Dich nubi ciy Bacillus qua dém duoc pha lodng 100 1an va
chuyén 20pL vao cac mau thir ISO va cac miu déi ching ISO. Cac dia MTP duge 0 &
nhiét 36 37°C. Mat do quang & budc song 620nm dugc do & cac dia c6 ciy ching va céac
dia thir MTP sau 24 gir va 48 gio 0. Tinh min cdm vé6i khang sinh ciia céc ching vi
khudn nay dugc xac dinh bing ty 1& phin trim mat d6 quang & cac mau thir ISO so véi

mat d6 quang & cac mau dbi chimg ISO.
1.2 Sang loc tinh khéng tac nhan gay bénh ctia cac chiing Bacillus theo sang ché

B6 sung 50pL dich cdy cac ching Bacillus tir cac dia MTP vao cac dia DW chia
700pL mdi trudng canh thang bé, 0 & nhiét do 37°C va lic qua dém & toc d6 175
vong/phut.

Truée khi thir nghiém, ching E. coli dugc sinh trudng trén modi truong LB qua
dém & nhiét 4o 30°C. C. perfringens CHCC14372 dugc sinh trudng trén moi truong BHI
qua dém trong binh ky khi & nhiét do 37°C.
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1.2.1 Panh gia tinh khéng E.coli bing phuong phap chdm thach

Tron 2mL dich nudi cdy E. coli qua dém véi 200mL mbi truong thach 16ng canh
thang bé & nhiét do 50°C, va d6 vao mbi dia thir nghiém sinh hoc. Céc dia ndy dugc 1am
khé trén ban v tring. Chdm 2mL dich nudi cdy Bacillus qua dém 1én bé mit dia thach
canh thang bé dugc trdn véi E. coli va G & nhiét d§ 37°C trong 2 ngay. Bén kinh vong
khang khuin trong sudt bao quanh cac vét chdm dugc do va ghi lai 1a “cao” khi bén kinh
vong khang khuan 16n hon 2,0mm, “trung binh” khi ban kinh vong khéng khuin nim
trong khoang tir 0,5mm dén 2,0mm va “thip” khi ban kinh vong khéng khudn nhé hon

0,5mm.
1.2.2 Danh gi4 tinh khang C. perfiingens bang phuong phap cham thach

Moi truong thach canh thang bé duge rét vao dia tht nghi€m sinh hoc
(200mL/dia) va 1am kho trén ban v6 tring. Chim 2mL dich nuéi cdy Bacillus qua dém
1én bé mit dia thach canh thang bé va u & nhiét d6 37°C qua dém. B sung 2mL dich ciy
C. perfiingens Typ A CHCC14372 vao 200mL moéi truong thach long BHIL, trén va chy
phu tir tir vao dia thir nghiém sinh hoc chira cac vét chdm Bacillus. Céc dia dugc 1 ky khi
& nhiét d6 37 °C trong 1 ngay. Ban kinh vong khang khuan trong sudt bao quanh céc vét
chidm dugc do va ghi lai 14 “cao” khi ban kinh vong khang khuan 16n hon 2,0mm, “trung
binh” khi ban kinh vong khang khuin nim trong khoang tir 1,0mm dén 2,0mm va “thip”
khi ban kinh vong khang khuin nhé hon 1,0mm.

1.2.3 Péanh gi4 tinh khing C. perfringens bang phuong phap khuéch tan qua 13
thach

Tron 2mL dich nudi cdy C. perfringens CHCC14372 qua dém véi 200mL mdi
truong thach 16ng BHI va d6 vao mdi dia thir nghiém sinh hoc. Sau khi déng rén, cac 15
¢6 duong kinh 10mm dugce tao ra trén dia thach BHI bang diia v6 tring va 80pL dich
nudi cdy Bacillus qua dém dugc db vao mdi 16 thach. Cac dia duoc 0 ky khi & nhiét do
37°C trong 1 ngdy. Ban kinh vong khang khuén trong sudt bao quanh céc 18 thach duoc
do va ghi lai 12 “cao” khi ban kinh vong khang khuén 16n hon 2,0mm, “trung binh” khi
ban kinh vong khang khuén nim trong khoang tir 0,5mm dén 2,0mm va “thip” khi ban
kinh vong khang khuan nhé hon 0,5mm.
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1.3 Danh gia tinh khang mudi mat

B4 sung 50puL dich cdy cic ching Bacillus tir cac dia MTP vao cac dia DW chira
700uL moi trudng canh thang bé, & & nhiét d6 37°C va lic qua dém & tbc d6 175
vong/phut. Cy chuyén 50pL cac dich nudi cdy Bacillus qua dém vao cic dia DW chira
800pL moi trudng canh thang bé c6 bd sung 0,3% mubi mat (cic mau thir) va cac dia
DW chitra 800puL mdi trudong canh thang bé khong chira mudi mat (cic miu ddi ching).
Céc dia duogc U & nhiét d6 37°C va lic & tbe d6 175 vong/phut. Mat d6 quang & budc séng
620nm (ODgy0) dugc do & cac thoi diém 0 gid, 6 gid va 24 gid trén moi trudng canh thang
bé ¢4 bd sung mudi mat va trir di cac tri s6 mat d6 quang & budc séng 620nm trén moi
truong canh thang bé clia cac mau ddi chimg. Cac ching dugc phan loai theo su khic biét
v& tri s6 mat d6 quang & bude séng 620nm thanh cic nhém A (OD < 0,1), nhém B (OD =
0,1 dén 0,4) va nhém C (OD > 0,4). Cac ching & nhém A c6 tinh khang mudi mat manh
nhét. Cac ching dugc chon 1a cic ching & nhém A hodc nhém B. Két qua danh gia dic

tinh cda cac ching dugc chon dugc thé hién trong Bang 2.
1.4 P4nh gia tinh man cam véi 6 pH thip (gidng diéu kién axit da day)

Db 800pL mdi trrong canh thang bé duoc diéu chinh d¢én d6 pH = 4 bing axit HCI
1,0M va 800uL méi trudng canh thang bé & cic miu d6i ching (46 pH =7) vao céc dia
DW. B sung 50uL dich ciy céc ching Bacillus tir cic dia MTP vao cac dia DW, 1 &
nhiét 46 37°C va lic & tbc d6 175 vong/phit trong 24 gi. Mat do quang (ODgy) dugc do
trong 200pL hdn dich té bao & thoi diém 0 gio va sau 24 gio G. Céc ching vi khudn sinh
trudéng & 4 pH = 4 dugc xac dinh bﬁng cach léy céc tri s mat do quang & budc song
620nm sau khi 0 trir di cac tri s mat d6 quang & budc séng 620nm trude khi u. Cac
ching c6 mat do quang & budc song 620nm 16n hon 0,1 dugc phén loai thanh nhom cé
tinh khang d6 pH = 4 (dugc chi ra bing ky hiéu “Khang” trén Béng 2), trong khi d6 cac
ching c6 mat d6 quang & budc séng 620nm nhd hon 0,1 (khong sinh truéng hodc c6 céc
tri s6 4m tinh) duoc phan loai thanh nhém c6 tinh man cam véi d6 pH = 4 (dugc chi ra

bang ky hiéu “Man cam” trén Bang 2).

1.5 Két qua sang loc so bd
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Dua trén két qua thir nghiém sang loc so bo, 32 ching duge chon duge sang loc
14n tht hai. Cac ching dugc chon min cam véi khang sinh va c6 tinh khang ca E.coli 13n

Clostridium perfiringens va cac dic tinh thich hop trong cic thir nghiém con lai.

Trong s6 261 ching phan 1ap dugc tir dat, phan lon va thuc phdm d& 1én men, phan
1ap dugc 161 ching c6 tinh khidng khang sinh trong thir nghiém sang loc so bd. Trong s
100 chiing phan 14p c6 tinh min cam v&i khang sinh, 56 chiing c6 tinh khing Clostridium
perfringens va chi 22 ching c6 tinh khang ca E. coli 1an Clostridium perfringens. Trong
s6 22 ching nay, 12 ching phan 1ap duogc 14 loai B.amyloliquefaciens. Cic ching phan
18p con lai 13 cic loai B.subtilis va B.mojavensis. Dic tinh ctia 22 ching trong sb 32

chting dugc chon tir thir nghiém sang loc 1an hai duoc thé hién trong Bang 2 va Bang 3.
Vidu2
Thir nghiém sang loc 14n hai

Dua trén két qua thir nghiém sang loc so bd, 40 ching phén 14p dugc chon va céc
ching d6i chiéu duge danh gia tinh khang tic nhin gy bénh bang cach Lip lai cac thir
nghiém chim thach va danh gia ty 18 tao bao tir. 32 chung duoc danh gid tinh min cam
v6i khang sinh bang thir nghiém MIC.

2.1 Sang lgc tinh khang tdc nhan gdy bénh ctia cac ching Bacillus

Truée khi thir nghiém, cdy 9mL méi truong canh thang bé véi cac ching Bacillus,
i & nhiét 6 37°C va lic qua dém & tbc do 175 vong/phit. Pong thoi, cdy 9mL moi
truong canh thang BHI véi ching E. coli, va G qua dém & nhiét ¢ 37°C. Clostridium per-
fringens dugc sinh trudng & ciing diéu kién trong binh ky khi.

2.1.1 Panh gi4 tinh khang E. coli bing phuong phap chim thach

B6 sung mdi 2mL céc dich nudi cy E.coli qua dém vao 200mL mdi trudng thach
16ng canh thang bé & nhiét d6 50°C, va db vao mdi dia thir nghiém sinh hoc. Cac dia dugc
1am khd trén ban v tring. Cham cac dich nudi ciy Bacillus qua dém 1én bé mit dia thach

chira moi truong canh thang bé da dugc tron vdi chung E. coli va i & nhiét 46 37°C trong
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2 ngdy. Ban kinh vong khang khuin bao quanh cac vét chdm va dudng kinh cac vét chim

duoc do.
2.1.2 Panh gi4 tinh khang C. perfringens bang phuong phap chim thach

ChAm cac dich nudi cdy Bacillus 1én bé mit cac dia petri chira moi truong thach
canh thang bé va u & nhiét d6 37°C qua dém. Tron 2mL dich nudi cdy C. perfringens qua
dém véi 200mL moi truong thach 1éng BHI, va rét vao moi trudong thach canh thang bé
chira céc vét chdm Bacillus. Cac dia nay dugc 0 ky khi & nhiét d6 37°C trong 1 ngay. Ban

kinh vong khang khuin trong sudt bao quanh céc vét chdm dugc do.

2.2 Pénh gia kha ndng sinh trudng trén moi truong canh thang bé va moéi trudong

tao bao tir

B6 sung 50pL dich cdy cac ching Bacillus tir cic dia MTP vao cac dia DW chira
700pL mdi trrdng canh thang bé hodc méi truong tao bao tir, U & nhiét do 37°C va lic &
tdc d6 175 vong/phit trong 24 gid. Sy sinh trudng cta céc vi khudn Bacillus dugc xac
dinh bing cach do mat do quang & bude séng 620nm (ODgy) trong 200uL hdn dich té
bao. Do dd duc cuia moi truong tao bao tir cao va do léch gifta cac giéng, nén mat do
quang duoc xac dinh bang cach 14y tri s6 ODgyg & céc giéng tuwong tng sau khi U trir di tri
s6 ODgyp trude khi 0. Céc ching c6 ODgjq 16n hon 0,4 dugc phan loai thanh nhém A (sinh
trudng manh) va cac ching c6 ODg,y nho hon 0,4 dugc phan loai thanh nhém B (sinh

trudng yéu).
2.3 Xac dinh ty 1€ tao bao tr trong modi trudng tao bao tir

B6 sung 50pL dich ciy cac ching Bacillus tir cac dia MTP vao céc dia DW chira
700pL méi truong canh thang bé, U & nhiét do 37°C va lic qua dém & téc do 175
vong/phit. Cdy chuyén 50pL cac dich nudi cdy Bacillus qua dém vio cic dia DW chira
700uL moi trudng tao bao tir (sporulation medium - SM). Céc dia dugce u ¢ nhiét d¢ 37°C
va lac & tdc dd 175 vong/phit trong 3 ngay. Su hinh thanh bao tir dugc quan sat bang
kinh hién vi va ty 18 phin trim bao tir (sb lugng bao tir so vai tdng sb € bao) dugc xac

dinh bang mat thudng sau 1 ngay (24 gid), 2 ngay (48 gid) va 3 ngay (72gid) .
2.4 Panh gia tinh man cam véi khang sinh bang cach xac dinh ndng d6 tc ché t6i
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thiéu

Céc chiing theo sang ché dugc danh gia tinh mAn cam véi khang sinh bang cach do
ndng do trc ché t6i thiéu ctia mot sb khang sinh. Phuong phap duge sir dung 1a phuong
phap pha loang dich nudi ciy vi sinh vt theo tiéu chuin cta CLSI (Clinical and Labora-

tory Standards Institute M07-A8 and M45-A2).

Hbn dich chira cac ching nuéi cdy qua dém can thir nghiém dugc cdy vao cac vi
dia chtra mdi trudng canh thang ISO-SENSITEST (Oxoid CM0473) & ndng dd bing
khoang 10° don vi tao khuin lac/mL (CFU/mL - colony forming units/ml) theo ty 1& pha
loang hai 1an lién tiép cta khang sinh dugc thir nghiém (téng thé tich bang 100pL/giéng)
va u ky khi trong 20 dén 24 gidr & nhiét 6 37°C. Cac dia ché tao sin VetMIC Lact-1 va
Lact-2 chtra cac khang sinh ampicilin, vancomycin, gentamicin, kanamycin, streptomycin,
erythromycin, clindamycin, tetracyclin, va cloramphenicol c¢é thé dugc st dung. Nong do
trc ché sinh trudng t6i thidu cia khang sinh dugc do sau 24 gid. Thir nghiém duoc 13p lai

hai 1an doc lap.
2.5 Két qua thir nghiém

Két qua thir nghiém thu dugc tir 32 ching dugc chon cho thdy Bacillus amylolig-
uefaciens ¢6 tinh man cam vé6i khang sinh t6t nhét, tinh khang vi sinh vat manh nhét va ty
16 tao bao tir cao nhét. Dic tinh cta 22 ching trong s6 32 ching dugc chon dugc thé hién

trong Bang 2.
Bang 2
Co sd dir liéu cua céac chuing Bacillus dugce chon:

Ngudn phén 14p, phan loai loai xac dinh bing cich giai trinh tw gen gyrB, sinh

trudng trén moi trudng canh thang bé, modi trudng tao bao tir va ty 1€ tao bao tir.

Ching A = 15510; Ching B = 15516; Ching C = 15541; Ching H = 15536;
Chung I = 15539.
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Sinh trwéng | Ty 1€ % tao bao tiF
Chiing | Ngudn Loai Tinh khang | VIB | SM | Ngay | Ngay | Ngay
phan 1ap khang sinh 1 2 3
A Phéan B.mojavensisc Mén cam A B 5 95 90
B Phéan B. amyloliquefaciens Mefm cadm A A 10 99 99
C Phéan B.subtilis Man cdm B A 0 80 95
D Phan B. amyloliquefaciens Man cam B A 40 99 99
E Phén B. amyloliquefaciens Man cam B A 20 99 99
F Phén B. amyloliquefaciens Mazm cam B A 50 99 99
G Phéan B. amyloliquefaciens Man cam B A 95 95 95
H Phan B. amyloliquefaciens Me:in cam A A 99 99 99
1 Phan B. amyloliquefaciens Mz}n cadm B A 80 99 99
J Phéan B. amyloliquefaciens Me:m cam B A 50 99 99
K LMG B. amyloliquefaciens Man cam A A 2 99 99
L Phan B.licheniformis Mén cam B A 90 99 NA
M Dit B. licheniformis Khang B A 0 1 80
N Pt B. megaterium Khang B A 0 0 0
0] Phéan B.subtilis Man cam A B 0 60 10
P Phéan B. pumilus Khang A A 0 10 99
Q Phan B. licheniformis Khang A A 0 1’ 5
Rat
R Phan B. licheniformis Khang A A 0 nho 40
S Phén B. pumilus Man cam A A 0 10 95
T Dit B. megaterium Khéng B A 0 0 0
) Rat
U Dbat B. licheniformis Khéang A A 0 nho 70
\Y Phan B.subtilis Khang A B 95 99 90
Béang 3

Tinh khang E. coli va Clostridium perfringens (ban kinh vong khang khuin, mm),

tinh khang mudi mit va axit ctia cac ching Bacillus dugc chon:

Ching A = CHCC15510; Ching B = 15516; Chung C = 15541; Ching H = 15536;
Ching [ = 15539.

Céc tac nhin gy bénh ¢ lon 13 ba chung E. coli 0149, 0147 va O101.

Mudi mat Tinh khang E.coli Cl. perfringens

(mm) (mm)

Chiing Loai 6 givr | 24 gio | Axit | O149 | 0147 | 0101 mm
A B. mojavensis C A S 1,5 1,7 2.3 7
B B. amyloliquefaciens | A A S 2,5 2.3 3,5 8
C B. subtilis A B R 1,8 1,5 2.7 7
D B. amyloliquefaciens | A A R 2 1,7 2,5 6
E B. amyloliquefaciens | B A S 3 3 3,5 6
F B. amyloliquefaciens | B A S 2.5 2,5 3,3 7
G B. amyloliquefaciens | B B R 2 1,7 2 7
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H B. amyloliquefaciens | A A R 3,5 3 4.5 7
1 B. amyloliquefaciens | B A R 2 2 2 8
J B. amyloliquefaciens | B A S 2 2,5 2,5 8
K B. amyloliquefaciens | B A S 0,3 <i 1 4
L B. licheniformis A B S <1 <1 1,3 8
M B. licheniformis B A S 0 0 0 4
N B. megaterium B A S 0 0 0 0
0] B. subtilis B A S 1 <1 1,3 7
P B. pumilus A A R 1 0 1,7 8
Q B. licheniformis B B S 0 0 0 2
R B. licheniformis B B S 0 0 0 2
S B. pumilus A A R <1 0 <1 6
T B. megaterium A A S 0 0 0 0
U B. licheniformis B B S 0 0 0 3
\Y B. subtilis C A S 2,5 1 2,5 10

Vidu3

D¢ 6n dinh nhiét

3.1 Phuong phép danh gia d6 6n dinh nhiét

Céac chung Bacillus dugce sinh truéng qua dém trén moi truong canh thang bé &
nhiét d§ 37°C va lic & téc dd 220 vong/phit. Cac dich nudi cdy Bacillus qua dém dugc
cAy trai 1én cac dia chita mdi truong thach T3 (100uL & do pha loang tir 10° dén 10% vau
& nhiét @ 37°C trong 1 dén 2 ngay cho dén khi qua trinh tao bao tir két thuc. Céac bao tir
dugc tach ra khoi cac dia, hon dich héa trong dung dich FKP va u & nhiét do 80°C trong
15 phut dé bét hoat cac té bao sinh dudng. Cac hdn dich bao tir dugc dit vao nudc da
ngay sau khi gia nhiét. Cac ché phdm bao tir dqqc rira hai 14n bang FKP, tai hdn dich héa
trong FKP chtta 20% glycerol va bdo quan ¢ nhiét do 80°C trudce khi sir dung. Tinh khéng
nhiét ctia c4c bao tir vi khuén duge danh gia bing cach giir cac 6ng chira 500uL hdn dich
bao tir trong FKP (& ndng do bing khoang 1x10° CFU/mL) & nhiét d6 99,5°C trong 2
phut, 5 phut va 10 phaut. Sé luong don vi tao khuén lac dugc dém & cac do pha lodng cua
cac hdn dich da duoc gia nhiét duogc ciy phi 1én maéi truong thach canh thang bé sau khi

1 & nhiét d6 37°C qua dém.
3.2 Két qua danh gia do on dinh nhiét
Dit liéu danh gia d6 6n dinh nhiét duge thé hién trong Bang 4.

" Bang 4 Do dn dinh nhiét & nhiét do 99,5°C cua cac ching Bacillus dugc chon;
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dugc do theo sb lugng CFU giam sau 2 phut, 5 phut va 10 phut so v6i thoi diém 0
(log/log).

Ching B = 15516; Chung C = 15541, Ching H = 15536.

Chiing Loai S6 lwogng CFU giam sau khi ‘gia nhiét
2 phut 5 phut 10 phat
B B. amyloliquefaciens subsp amyloliquefaciens 0,05 0 0
C B. subtilis 0,25 2,5 3,8
D B. amyloliquefaciens /siamensis related 0 0 0,05
E B. amyloliquefaciens subsp. plantarum 0,34 3,8 5,3
F B. amyloliquefaciens subsp. amyloliquefaciens 0 0 0
H B. amyloliquefaciens subsp. plantarum 0,19 2,5 5

Nhin éhung, s6 luong CFU giam nhé hon 2 (log/log) sau 2 phut so vé6i thoi diém 0
thich hop cho bao tir dugc bd sung vao vién thirc in chian nudi va cac két qua nhé hon 2
dat dugc véi cac ché phém bao t& Bacillus c¢6 ban trén thi- truong. Do d6 toan bd céac
ching dugc thir nghiém va thé hién trong Bang 4 c6 do 6n dinh nhiét cao. Mot sb ching
cling ¢6 do on dinh nhiét cao sau 5 phut va 10 phut, tirc 12 ching B va ching F, c4 hai
ching nay déu thudc loai B. amyloliquefaciens subsp. amyloliquefaciens, khong c6 sb

lugng CFU giam.
Vidu4
Su san sinh enzym
4.1 Phuong phéap dinh lugng xenlulaza

Céc ching Bacillus dugc sinh trudng trén moi truong chira carboxymetyl xenlu-
loza (Abou-Taleb et al. 2009) (carboxymetyl xenluloza (C9481) 10,0g/L, trypton nguyén
chét 2,0g/LL (ma sb 211705, Becton Dickinson A/S, Denmark), KH,PO, 4g/L., Na,HPO,
4,0g/L, MgS0O,7H,0 0,2g/L, CaCl, 2H,0 0,001g/L, FeSO,7H,0 0,004g/L, pH = 7) &
nhiét d6 37°C va khudy manh bang thanh tir trong 24 gid. Su san sinh xenlulaza dugc x4c
dinh bang Kit co chat xenlulaza EnzChek (ma s6 E33953, Life Technologies) theo hudng
dan cia nha san xuit. Cu thé, ly tdm thu 14y cac phan dich ndi nuéi cdy va db vao cac dia
MTP (200uL/giéng) theo céc ty 18 pha lodng lién tiép. Puong chuin duge x4y dung bing
cach st dung xenlulaza tir Aspergillus niger (C1184) bat dau tir 2U/mL. Dung dich co
chit EnzChek dugc bd sung vao phan dich ndi nudi cdy trong cac dia Nunc 96 giéng
Black FluoroNunc (ma s6 237105, Thermo Fisher Scientific, NUNC Inc.). M4t d6 huynh
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quang dugc do & bude song kich thich 360nm va bude séng phat xa 420nm 420 nm sau
30 phut U (Enspire 2300 Multilabel Reader, Perkin Elmer Inc.). Hoat tinh xenlulaza dugc

tinh toan tir dudng chuin theo hai thir nghiém doc 14p va biéu dién theo don vi U/mL.
4.2 Phuong phép dinh lugng xylanaza

Céc chung Bacillus dugc sinh trudng trén mdi truong chira xylan tir gd sdi
(Cordeiro et al. 2002) (xylan (X4252) 5,0g/L, chiét xuat nAm men 2,0g/L (mi sb 288620,
Becton Dickinson A/S, Denmark), pepton nguyén chét 5,0g/L (mi sé 211677, Becton
Dickinson A/S, Denmark), NaCl 0,5g/L, MgS0O47H,0 0,5g/L, CaCl,2H,0 0,15g/L, pH =
7,5) & nhiét d6 37°C va khudy manh bang thanh tir trong 24 gid. Hoat tinh xylanaza dugc
dinh lwong bang Kit EnzChek Ultra Xylanaza (mi sé E33650, Life Technologies) theo
huéng dan clia nha san xut. Cu thé, ly tdm thu 14y c4c phan dich nbi nudi cdy, d6 vao cac
dia MTP (200puL/giéng), theo cac t 16 pha lodng lién tiép va bd sung dung dich co chat
xylanaza. M4t d6 huynh quang cta céc phan dich ndi nudi ciy duoc do & bude séng kich
thich 360nm va budc séng phat xa 420nm sau 30 phut U (Enspire 2300 Multilabel Reader,
Perkin Elmer Inc.). Thermomyces lanuginosis (X2753) dugc sir dung lam chét chuén va
bd sung vao cac dia MTP theo céc ty 16 pha lodng lién tiép, bat ddu tir 25mU/mL. Hoat
tinh xylanaza ctuia ching Bacillus dugc tinh toan tir duong chuén theo hai thir nghiém doc

14p va biu dién theo don vi U/mL.
4.3 Phuong phép dinh lugng proteaza

Céy chuyén céc dich nuéi cdy Bacillus qua dém (sinh trudng trén mdi trudng canh
thang bé & nhiét d6 37°C) vao hdn hop phan @ng chira co chét 1a fluoresxein isothi-
oxyanat - casein (Sigma C3777) va 0 & nhiét do 37°C trong 3 gio. Sau khi két tia, luong
peptit hoa tan dugc do bing mat d6 huynh quang & budc song kich thich 497nm, bude
séng phét xa 515nm. Phuong phap nay phat hiéu dugc nhiéu proteaza (serin proteaza, as-

partic proteaza, xystein proteaza va kim loai proteaza).
4.4 Phuong phéap danh gia kha nang san sinh mang sinh hoc

Chung Bacillus dugc bd sung vao mdi trudng canh thang bé (khoang 10

CFU/mL), db vao cac dia polypropylen MTP 96 giéng (Conical Btm PP Plt Natural;
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NUNC Inc., Denmark) va @ & nhiét d6 37°C trong 24 gid két hop khong lic. Qua trinh
sinh truéng dugc kiém soat bang cach do mat do quang & budc séng 620nm. Su hinh
thanh mang sinh hoc dugc danh gia bing phuong phap nhudém véi tim tinh thé (Auger et
al. 2009). Cu thé, sau khi rira cic giéng té bao bang nudc cét, dung dich tim tinh thé 0,1%
(kl/tt) duge bd sung vao cac dia PP-MTP va cic dia nay dugc 1 trong 30 phut. Sau do,
qua trinh rira dugc 1dp lai va etanol 96% (thé tich/thé tich) dugc bd sung vao cac dia nay.
D6 hip thu & budc séng 570nm duge do sau 15 phiit i (may quang phd Wallac Victor2,
Perkin Elmer Inc.). C4c ching Bacillus spp. ndy dugc phan loai 14 cac chét tao mang sinh
hoc cao (Bo hép thu & budc song 570nm > 2.0), trung binh (D9 hép thu & budc song
570nm ndm trong khoang tir 1,0 d&n 2,0) hodc thdp (D6 hép thu & bude séng 570nm <
1,0). Thir nghiém nay duoc lap lai hai lan.

4.5. Két qua dinh lugng enzym

Bang 5 Su san sinh enzym va mang sinh hoc, RFU = Don vi huynh quang tuong

dbi (RFU - relative fluorescence unit).

Ching A = 15510; Ching B = 15516; Chung C = 15541; Chung H = 15536;
Chung I = 15539.

Chiing Loai Xenlulaz, | Xylanaza, | Proteaza, | Mang
‘ mU/ml mU/ml RFU/OD sinh
hoc
A B.mojavensis 1734 50 142117 +
B B.amyloliquefaciens subsp. amyloliquefaciens 67 47 599919 +
C B.subtilis 1037 24 445091 +
D B. amyloliquefaciens/siamensis related 2196 70 291908 +H+
E B. amyloliquefaciens subsp. plantarum 612 28 381459 +++
F B. amyloliquefaciens subsp. amyloliquefaciens 54 57 400456 +++
G B. amyloliquefaciens subsp. plantarum 371 71 453158 +++
H B. amyloliquefaciens subsp. plantarum 631 30 252377 ++
I B. amyloliquefaciens subsp. plantarum 466 121 411206 +++
J B. amyloliquefaciens subsp. plantarum 469 72 421338 +H+

Két qua trén Bang 5 cho thiy toan bd cac ching E, ching G, ching H, ching I va
ching J déu thudc lodi B. amyloliquefaciens subsp. plantarum c6 hoat tinh xenlulaza
manh, trong khi d6 cac chung B va chingF thudc leai B. amyloliquefaciens subsp. amylo-

liquefaciens c6 hoat tinh xenlulaza thép.

Vidus
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Th nghiém trén lon con

Hai chuing Bacillus dugc chon (ching B hodc ching C) dugc bd sung vao thirc dn
chin nudi dé danh gia tac dung cua ching dén su phat trién va ty 18 chét cua cac lon con
sau cai sita. Do E.coli 1a mot trong céc tac nhan gdy bénh chii yéu trong giai doan lon sita
¢6 anh hudng 16n dn cac thong sb nang suit va ty 18 lon chét, nén cac thir nghiém nay c6
thé cung cip thong tin vé tac dung e ché E.coli & lon con. Cac thir nghiém duoc thuc
hién & hai dia diém khac nhau; dia diém 1 13 tai trang trai va dia diém 2 13 & vién chian

nudi. Céc didu kién thir nghiém 12 gidng nhau & ca hai dia diém.
Bang 6

Céc dia diém dugc st dung trong thir nghiém trén lgn con

Tong s6 lgn | S6 chudng lip lai Trong lugng Ngay thir nghiém

Pia diém 1 576 96 28, 35,42, 63 35

Dia diém 2 720 24 28,35, 49, 63 35

5.1.1 Thuc hién thir nghiém & dia diém 1

Vao ngay cai sira, 576 lgn con (28 ngay tudi) tir hai dot cai sira lién tiép (288 lon
con mdi dot), tir trang trai thir nghiém, dugc st dung. Cac con lon con thir nghiém 1a céac
con lai ndi dong (ACMC x Pietrain). Cac lgn con dugc chon déu khée manh va khong
dugce tiém chung trong giai doan bu sita. Trang trai thtr nghiém 1a duong tinh v6i hoi
chimg hé hip va sinh san & lgn (Porcine Reproductive & Respiratory Syndrome - PRRS),
nhung dugc kiém soét, va c6 mot sé vin dé nhifm tring & giai doan sau cai sita. Céc lon
con dugc phéan chia theo trong lugng va sau do nhét vao 48 chudng & ca hai dot cai sita
(tbng cong 96 chudng) sao cho mdi chudng chira 6 lon con, 3 lon duc va 3 lon céi, c6
trong lugng tuong duong & cd hai thir nghiém. Céc dot diéu tri duoc thuc hién véi cac
chudng chira cac con lgn con c6 trong lugng 16n va cac con lon ¢6 ¢6 trong lugng nhe
theo thirng khu, sao cho mdi dot diéu tri duoc thuc hién véi 24 chuéng gém 6 lon con (6
chuff)ng mdi khu va mdi dot diéu tri; 12 chuéng mdi dot cai sita va mbi dot didu tri). Cac
ché phim Bacillus duge bd sung vao thiic in chan nudi & ham lugng 400g/tAn thirc an

chiin nudi hodc 1,28 *10” CFU g/thtrc an chin nudi.
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Céc lon duoc cin riéng ¢ 28 ngay (ngay 0 1a ngay cai sita), 35 ngay, 42 ngay va 63
ngdy tudi dé tinh todn trong luong ting hang ngay (average daily weight gain - ADWG) .
Lugng thirc dn dugc ti€u thu hang ngay va ty 1¢ gifta lugng thirc @n tiéu thu va trong
lrong ting dugc do & cung céc giai doan (28 dén 35 ngay; 35 dén 42 ngay; 42 dén 63
ngdy) va trong cac giai doan chinh (trudc cai sira: 28 dén 42 ngay tudi; bit dau cai sita: 42
dén 63 ngay tudi; va tong thoi gian cai sita). Ty 1€ lon chét va ty 18 lon mac bénh dugc

kidm so4t hang ngay, bao gdm ca phuong phap diéu tri bang khéang sinh.
Bang 7
Céc thong sb thir nghiém & dia diém 1.
Céc tri s6 P so voi ddi chung (A: P <0,1; 2 <0,05)
Ching B = 15516; Chung C =15541

SE = Do 1éch chuén

Trong lwong, | 28 dén 42 ngay tudi | 42 dén 63 ngay tudi Tong s6
(kg) (14 ngay thir nghiém) (28 den 63 ngay)
28 63 | ADG | ADFI| FCR | ADG | ADFI | FCR | ADG | ADFI| FCR
ngdy | ngiy
boi 77 | 20,7 | 179 | 254 | 143 | 493 | 697 | 1,42 | 371 | 522 | 1,40
ching

ChungB | 7,7 21,1 196 | 264 |1,37%| 513 723% | 1,41 | 383 | 535 1,40

ChingC| 7.8 21,0 199* | 267* | 1,37* | 501 710 1,42 | 380 | 532 | 1,40
SE 0,150 | 0,254 | 0,007 | 0,006 | 0,024 | 0,010 | 0,010 | 0,008 | 0,007 | 0,007 | 0,009

5.1.2 Két qua thir nghiém

Ca hai ching Bacillus dugc bd sung vao thirc dn chan nudi da cai thién ddc tinh
sinh san cta lon so v6i nhém dbi chimg 4m, ma khong c6 su khac biét gifta ching. Ca
ADG 14n FU déu da tang déng ké & giai doan sau cai sira (28 dén 42 ngay tudi). Ty 18
phin trim lon chét da giam & ca hai nhém Bacillus (Ty 18 lgn chét: Déi chimg (3,47%),
Ching B (1,39%), Chung C (2,08%))

5.2.1 Thuc hién thtt nghiém & dia diém 2
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Ngay sau khi cai sita, toan bd céc lon con dugc chon dugce nhét vao khu cai sita
gdm 24 chudng véi ba muoi con lgn mdi chudng. Khu cai sita dugc trang bi hé théng
sudi 4m trung tAm va thong gié cudng bic véi hé thdng 1am mat va san hoan toan lam
bing gach. Mbi chudng dugc trang bi mang cung cép thuc an ué6t - kho hai mat dé dam
bado phin phéi thic an va nuéce ubng dy du cho ba con lgn ciing mdt ltc. Thirc an da

duge phan phéi ddy da do trong toan bo giai doan thit nghiém.

Téng s6 720 lon con lai cai sita [Pietrain x (Landrace x Large White)] dugc st
dung. Céc con lgn dugc thu gom tir cing trang trai vao ngdy cai sira va chuyén dén cac co
s& thir nghiém (khong véan chuyén). Cac lon con duc va lon con cdi 26 ngay tudi c6 trong
lugng bang 7,0kg (SD =1,64kg thé trong) dugc sir dung. Thé danh dau véi sb tht tu lon
duogc st dung. Cac con lon dugc nhét vao 3 khu theo trong ylu’qng ban dz‘iﬁ. Bén trong mdi
khu, cac lon con dugc nhét vao chuéng dé phéan bd trong lugng cén béng. Do d6, mbi khu
gdm 8 chudng mdi chudng 30 con lon d8 khau phan thirc an thir nghiém dugc phan phdi

ngau nhién.

Thir nghiém bt ddu luc cai sita & 28 ngay tudi. Cac con lgn dugc can riéng vao
ngdy 0 va ngdy 7 va cén theo nhém vao ngay 21 va ngay 35 thir nghiém. Lugng thirc dn
dugc tiéu thu khoi mdi méang dn dugce do trong thir nghiém. Do dd, luong thirc dn duge
tiéu thu hang ngay (Average daily feed intake - ADFI), trong luong ting hang ngay
(average daily gain - ADG) va ty 1¢ gifta luong thic dn ti€u thu va trong luong ting
(feed:gain ratio - FCR) theo téng lwong thirc 4n tiéu thy dugc tinh toan. Tinh trang strc
khoe cua lon con dugc danh gia thuong xuyén va déu hidu bét thuong hoidc thube dugce sir

dung bat ky dugc ghi lai. Ty 1& lon chét va ty 18 phan tram sdng sét cling duoc tinh.
Béang 8
Céc thong sb thir nghiém & dia diém 2
Tri s binh phuong cuc tiéu, cac tri s6 P so véi dbi chimg (A: P <0,1)

Ching B = 15516; Chung C = 15541
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28 dén 35 ngay tudi 49-63 ngay tudi Téng s6 (28 dén 63 ngay)
ADG | ADFI | FCR | ADG | ADFI | FCR | ADG | ADFI | FCR
Dbiching| 73,8 | 157 | 226 | 345 | 602 | 1,76 | 227 | 388 1,72

ChingB | 80,9 | 174 | 226 | 375* | 584 | 1,58 | 235 383 1,64

Ching C | 87,1 166 1,96 379 586 1,60 232 389 1,69
SE 0,010 | 0,008 | 0,0002 | 0,019 | 0,025 | 0,0001 | 0,0091 | 0,0066 | 0,00065

5.2.2 Két qua thir nghiém

Ca hai ching Bacillus dugc b6 sung vao thirc dn chén nudi da cai thién dic tinh
sinh san cta lgn so v6i nhom doi chimg am, va khong c6 su khac biét gitta chung. Ca

ADG 14n FU déu da tang déng ké trong giai doan thir nghiém.

Sé luong lon cin didu tri trong mdi chudng bang Enrofluxacin dé& khic phuc tinh
trang ti€u chay nang 1a cao hon ding ké (P > 0,05) & nhém lon duge cho an thic an dbi
chimg so vGi nhom lgn dugc cho an Bacillus trong tudn dau tién sau cai sita. Cac két qua
tuong tu (P < 0,05) dugc quan séat trong toan bd giai doan thtr nghiém (0 ngay dén 35
ngay sau cai stta). Ty 1€ phin trdm lon chét da giam & ca hai nhém Bacillus (Ty 1& lon

chét: Dbi ching (4,17%), Chung B (0,04%), Ching C (2,65%))
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YEU CAU BAO HQ
1. Chiing Bacillus dugc chon tir nhém bao gdm:

(a) chung Bacillus mojavensis CHCC 15510 ¢o sé ding ky tai Ngan hang gidng va
vi sinh vat Cong hoa lién bang Ptc 1a DSM 25839;

(b) chung Bacillus amyloliquefaciens CHCC 15516 ¢6 sd dang ky tai Ngan hang
gidng va vi sinh vit Cong hoa lién bang Duc 1a DSM 25840, chung Bacillus
amyloliquefaciens CHCC 15536 ¢0 sb dang ky tai Ngan hang giéng va vi sinh vat Cong
hoa lién bang Dtrc 1a DSM 27032, va ching Bacillus amyloliquefaciens CHCC 15539 c6
sb ding ky tai Ngan hang gidng va vi sinh v4t Cong hoa lién bang Dirc 1a DSM 27033; va

(c) ching Bacillus subtilis CHCC 15541 c6 s dang ky tai Ngan hang giéng va vi
sinh vit Cong hoa lién bang Dtc 1a DSM 25841; va ching dot bién cua cac chung (a),
chung (b) hoic ching (c), khac biét & chd ching nay c6:

(i) tinh man cam v§i ampicilin, vancomycin, gentamicin, kanamycin, streptomycin,

erythromycin, clindamycin, tetracyclin va cloramphenicol;
(ii) trc ché sinh truéng clia E. coli va Clostridium perfringens; va
(iii) ty 18 tao bao tir bang it nhét 80% khi duoc do sau 2 ngay G.

2. Phuong phép chon loc ching Bacillus co:

(i) tinh man cadm v6éi ampicilin, vancomycin, gentamicin, kanamycin,

streptomycin, erythromycin, clindamycin, tetracyclin va cloramphenicol;
(ii) trc ché sinh truéng cta E. coli va Clostridium perfringens; va
(iii) ty 18 tao bao tir bang it nhit 80% khi duoc do sau 2 ngay 1,
phuong phép nay bao gdm cac budc sau:

(i) chon loc va phén lap ching Bacillus ¢6 tinh man cdm véi ampicilin, vancomy-
cin, gentamicin, kanamycin, streptomycin, erythromycin, clindamycin, tetracyclin va clo-

ramphenicol, tir nguon chira cac ching Bacillus;
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(ii) chon loc va phén 14p ching Bacillus (e ché sinh truéng cta E. coli va Clostrid-

ium perfringens, ttr nguon chtta cac ching Bacillus;

(iii) chon loc va phan 1ap ching Bacillus c6 ty 1& tao bao tir it nhit bing 80% khi

dugc do sau 2 ngay U, tir ngudn chira cac chung Bacillus;

(iv) dénh gi4 ngudn chia cac ching Bacillus vé tinh min cam cua té bao sinh

dudng 6 do pH =4, va
(v) d4nh gia ngudn chira cic chung Bacillus vé tinh khang mudi mét.
3. Phuong phép thu nhan ching dot bién cia:

(a) chung Bacillus mojavensis CHCC 15510 ¢6 s dang ky tai Ngan hang giéng va
vi sinh vat Cong hoa lién bang Dtic 1a DSM 25839;

(b) chung Bacillus amyloliquefaciens CHCC 15516 ¢6 sb6 dang ky tai Ngan hang
gibng va vi sinh vit Cong hoa lién bang Puc 1a DSM 25840, ching Bacillus
amyloliquefaciens CHCC 15536 ¢6 s dang ky tai Ngan hang giéng va vi sinh vt Cong
hoa lién bang Dtrc 1a DSM 27032, hodc chung Bacillus amyloliquefaciens CHCC 15539
_ ¢ sb dang ky tai Ngan hang gidng va vi sinh vt Cong hoa lién bang Ptrc 1a DSM 27033;

hoidc

(¢) ching Bacillus subtilis CHCC 15541 ¢6 sd dang ky tai Ngan hang gidng va vi
sinh vat Cong hoa lién bang Duc 1a DSM 25841;

phuong phép nay bao gdm cac buédc gy dot bién chung vi khuén (a), ching vi
khuén (b) hodc chung vi khudn (c), va chon loc ching dot bién cia chung vi khudn (a),

ching vi khuén (b) hodc chung vi khuén (c) ¢6 cac dic tinh sau:

(i) tinh man cdm véi ampicilin, vancomycin, gentamicin, kanamycin, streptomycin,

erythromycin, clindamycin, tetracyclin va cloramphenicol;
(ii) trc ché sinh truéng cua E. coli va Clostridium perfringens, va

(iii) ty 1& tao bao tir bang it nhat 80% khi dugc do sau 2 ngay u.
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4. Ché pham Bacillus chira cic té bao ctia it nhat mot ching Bacillus theo diém 1.

5. Ché pham Bacillus theo difm 4, trong d6 ché phim nay chira c4c té bao cua it nhét hai

chung Bacillus theo diém 1.

6. Ché pham Bacillus theo diém 4 hoic 5, trong d6 ché phdm nay chira cac té bao cua it

nhét ba ching Bacillus theo diém 1.

7. Ché phdm Bacillus theo diém bit ky trong s cac diém tir 4 dén 6, trong d6 cac té bao

cua chung Bacillus hodc céc ching nay & dang bao tu.

8. Phuong phap san xuét thirc an chin nubi bao gdm budc bd sung ché phdm Bacillus

theo diém bat ky trong s0 céc diem tir 4 dén 7 vao thirc dn chan nuoi.

9. Phuong phap san xuat hdn hop thirc #n so ché bao gdm budc bd sung ché phim Bacil-

Ius theo diém bat ky trong sb cac diém tir 4 dén 7 vao chit mang.

10. Phuong phap chin nudi dong vat bao gdm budc cho dong vat nay str dung ché phiam
Bacillus theo diém bét ky trong sb cac diém tir 4 dén 7 hodc thirc an chin nudi duge san
xuét bang phuong phép theo diém 8 hoic hdn hop thirc an so ché dugc san xuit bing

phuong phap theo diém 9.

11. Phuong phap theo diém 10, trong d6 dong vat nay dugc chon tir nhém bao gbm gia

cam, gia suc, bé, lon, tho, ngua, c4 va vat nuoi.

-42-



22383

B. amyleliquefaciens B. lHeheniformis

Cao Khéng
12% 14%

Khéng
a Thap
o Trung binh
Trung binh \ Thap = Cao
38%0

36%0

B, primiilus/B. safensis

a Khéng s Khong

a Thap a Thap

o Trung binh o Timng binh

o Cao o Cao
Fig.1

-43-






