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(54) PHUONG PHAP SAN XUAT TE BAO VI KHUAN

(57) Sang ché dé cap dén phuong phap san xuét té bao vi khuén, trong d6 phuong phap
nay bao gém nudi cay vi khuéan trong moi truong long chira khang sinh ¢ giai doan trudce
giai doan cudi, va sau do giam noéng d¢ khang sinh ¢ giai doan cubi dén murc thap hon
nong do khang sinh ¢ giai doan truge trong qua trinh nuéi cay long nhleu giai doan dbi cac
vi khuan. Do do, cac té bao vi khuan c6 thé dugc san xuit véi ning sudt tot trong khi ngan
chin sy xuét hién cua cac bién thé tao ra cac khuan lac bat thudng trong sb cac vi khuan
thu duogc sau khi nudi cay.
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Linh vwe ky thuit dwoce dé cap
Sang ché dé cap dén phwong phap san xuét té bao vi khuAn c6 ning suét tt trong
khi ngin chin su xuét hién va sinh truéng cta cac bién thé tao ra cic khuan lac bét

thuong, dieu ma co6 thé xay ra khi nuoi cay long nhicu giai doan céc vi khuén.

Tinh trang ky thuat ctia sang ché

Céc vi khuén dugc sir dung trong céc linh vuc khac nhau nhu san xuét cac enzym
va céc chat ¢ ich, san xuét cac thuc phdm 1én men, sy phan hily ctia cac chit hitu co, cac
thubc ding cho céc rbi loan dudng rudt, cac thude trir sdu vi sinh, va céc phan bén vi
sinh.

Trong linh vuc bét ky, dé tao ra cac té bao vi khudn bét bude phai nudi céy Vi
khuén. Tuy nhién, ¢6 céc truong hop ma cic bién thé c6 nhitng bit thuong vé hinh thai
hoc khudn lac xuét hién trong khi nudi cdy va phat trién uu thé so véi cac té bao co cac
dic tinh ban du, va do d6 cac t& bao mét di cac dic tinh c6 ich ban ddu sau khi két thiic
nudi céy.

Chang han, tai liéu phi sang ché 1 mo ta hién twong quan sat dugc trong d6 cac
bién thé c6 nhitng bit thuong vé hinh thai hoc khudn lac v.v., xudt hién khi trai qua vai
nghin thé hé vi khuan Bacillus trong mdi trudng 10ng, va sinh truéng hon céc té bao gbc,
nho d6 hoan toan thay thé cac té bao gbe. Hién tuong nay duge cho 1a do thuc té céc bién
thé duoc chuyén hoa trong méi trudng nudi cdy dic hidu dé dao thai hé thong chuyén hoa
khong can thiét va sinh trudng uu thé so véi cac té bao gc.

Tai liéu phi sang ché 2 m6 ta 1a bién thé thiéu kha ning sinh tong hop, trong do
bién thé nay thiéu hut sinh téng hop Bacillomycin L va Surfactin, cta ching Bacillus
subtilis 916, c¢6 hinh thai hoc khudn lac khac v6i hinh thai cta ching kiéu dai.
Bacillomycin L va Surfactin dugc biét 1a ¢6 hiéu qua kiém soét d6i voi mot sb bénh cay.
Do d6, diéu nay dugc coi 1a vi du trong d6 dot bién v& hinh thai hoc khuén lac va sy mét

cac dac tinh co6 ich 1a c6 lién quan.



36446

Hon nfra, tai liéu phi sang ché 3 mé ta vi du trong d6 su san Xuit lvong Itulin A
ting Ién & chung c6 hinh théi hoc khun lac bién dbi so v6i ching bd me trong qué trinh
nhan gibng dé 1am tang hoat tinh khéng khuén cta chiung Bacillus subtilis G3.

Tai liéu phi sang ché 4 mo ta 1a ddi véi chiung Aneurinibacillus migulanus (phén
loai cii: Bacillus brevis) ATCC 9999, sau kiéu hinh thai hoc khuan lac dugc phat hién &
chiing luu gitt thu thap nho nuodi cdy va khac vé ning sut Gramicidin S.

Tai li€u phi sang ché 5 md ta vi du trong d6 hinh théi hoc khudn lac cac ching
bién thé cua ching Bacillus subtilis VI30M va ching Bacillus licheniformis VT3 c6
ning suit enzym va kha ning khang khang sinh khac véi nang suat enzym va kha ning
khang khang sinh cta cdc ching kiéu dai.

Tai liéu trich dan
Tai lidu phi sang ché

Tai liéu phi sang ché 1: Biotechnology progress 2005, 21, 4, 1026-1031

Tai liéu phi sang ché 2: Appl. Microbiol. Biotechnol. 2015, 99, 4 1897-1910

Tai li€u phi sang ché 3: Zhiwu Bingli Xuebao 2008, 38, 2, 185-191

Tai liéu phi sang ché 4: Appl. Environ. Microbiol. 2007, 73, 20, 6620-6628

Tai liéu phi sang ché 5: Appl. Environ. Microbiol. 1989, 55, 3026-3028

Ban chit ky thuit ciia sang ché

Nhu duoc mé ta & trén, khi nudi cdy 1éng, dic biét 1a nudi cdy léng nhiéu giai
doan céc vi khudn gip phai van dé trong d6 céc bién thé c6 nhitng bat thuong vé hinh thai
hoc khuén lac xuét hién trong khi nudi céy, sinh trudng vu thé so vé&i cac té bao cb cac
dac tinh ban dau, va do do céc dic tinh co ich ban dAu ctia cac té bao co thé bi giam sut
sau khi két thuc nudi cdy. Cho dén nay k¥ thuit ngin chin hién twgng nay mot cach hiéu
qua van chua dugc bao cdo.

Do d6, muc dich cua sang ché 14 d& xuét phuwong phap méi dé san xuét cac té bao
vi khudn ¢6 ning suét tot trong khi ngan chin su xuét hién cta céc bién thé c6 nhiing bat
thuong vé hinh thai hoc khudn lac trong sb cac té bao vi khuén thu duoc sau khi nudi ciy
trong qué trinh nuoi cdy 16ng nhiéu giai doan d6i véi cac vi khudn,
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Két qua cia cac nghién ctru chuyén sau dé dat duge muc dich trén 13, tc gia sang
ché da phat hién ra rang céc té bao vi khuan c6 thé duge san xuit v6i nang sut tot trong
khi 1am giam mot cach déng ké su xuét hién cac bién thé c6 nhing bat thudng vé hinh
thai hoc khuén lac tir trong s6 quan thé vi khuén thu duoc sau khi két thic nudi cdy biang
céch nudi cdy vi khuin str dung méi trudong chira khang sinh & giai doan trude giai doan
cubi va sau do giam nodng dd khéng sinh & giai doan cubi dén muc thdp hon ndng do
khang sinh & giai doan trudc trong qua trinh nubdi cdy 16ng nhiéu giai doan. Do d0, tac gia
sang ché da hoan thanh duoc sdng ché.

Sang ché gdm céc khia canh dudi day.

[1] Phuong phép san xudt t& bao vi khudn, bao gdm nuoéi cdy vi khuén trong mdi trudng
16ng chtra khang sinh ¢ giai doan trudc giai doan cubi, va sau d6 giam ndéng do khang
sinh & giai doan cubi dén muc thdp hon ndng dd khéng sinh & giai doan trudc trong qua
trinh nudi cdy 16ng nhiéu giai doan dbi véi cac vi khuan.

[2] Phuong phap theo muc [1], trong d6 vi khuén 12 vi khuén tao ra bao ti.

[3] Phuong phap theo muc [2], trong d6 vi khuén tao ra bao tir thudc giéng Bacillus.

[4] Phuong phéap theo muc [3], trong d6 vi khudn tao ra bao tir dugc chon tir nhom bao
gdm Bacillus subtilis, Bacillus amyloliquefaciens, Bacillus pumilus, Bacillus simplex,
Bacillus lentus, Bacillus laterosporus, Bacillus alvei, Bacillus popilliae, Bacillus
licheniformis, Bacillus brevis, Bacillus stearothermophilus, Bacillus alcalophilus,
Bacillus coagulans, Bacillus circulans, Bacillus siamensis, Bacillus lautus, Bacillus
clausii, Bacillus megaterium, Bacillus thuringiensis, Bacillus cereus, Bacillus firmus,
Bacillus velezensis, Bacillus pichinotyi, Bacillus acidocaldarius, Bacillus alkalicola,
Bacillus azotoformans, Bacillus anthracis, Bacillus badius, Bacillus bataviensis, Bacillus
cycloheptanicus, Bacillus aneurinilyticus, Bacillus migulanus, Bacillus abyssalis,
Bacillus aestuarii, Bacillus polymyxa va Bacillus sp..

[5] Phuong phap theo muc bét ky trong sb cac muc tir [1] dén [4], trong d6 khang sinh 1a
it nhdt mot khang sinh dugc chon tr nhém bao gdm streptomyxin, lincomyxin,
erythromyxin, rifampixin, chloramphenicol, actinomyxin, axit fusidic, lipiamyxin,

puromyxin, spectinomyxin, tetraxyclin va thiostrepton.
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[6] Phuong phép theo muyc [5], trong d6 khang sinh 1a streptomyxin.
[7] Phuong phap theo muc bét ky trong s& cac muc tir [1] dén [6], trong d6 ndéng do
khang sinh trong moi truong long & giai doan trude giai doan cudi ndm trong khodng tir
0,001 ppm dén 10.000 ppm.
[8] Phuong phéap theo muc bét ky trong sb cac muc tir [1] dén [6], trong d6 ndng do
khang sinh trong moi trudng long & giai doan trude giai doan cudi nim trong khoang tir
1,0 ppm dén 90 ppm.
[9] Phuong phéap nudi cdy vi khuén c6 sy gidm xudt hién cac bién thé tao ra khun lac bt
thuong, bao gdbm nudi cAy vi khudn trong moi trudng long chira khang sinh & giai doan
truge giai doan cudi, va sau d6 gidm ndng do khang sinh & giai doan cudi dén muc thip
hon ndng dd khang sinh & giai doan trudc trong qud trinh nudi ciy léng nhiéu giai doan
dbi véi cac vi khuan.
[10] Phuong phép ngédn chan su xuét hién va sinh trudng cla cac bién thé tao ra khudn
lac bét thudong trong khi nudi cdy long céc vi khuén, bao gdm nudi chy vi khuén trong
moi truong 16ng chira khang sinh ¢ giai doan trude giai doan cubi, va sau d6 giam nong
do khang sinh ¢ giai doan cudi dén mirc thap hon ndéng do khing sinh & giai doan trudc
trong qua trinh nudi cAy long nhiéu giai doan dbi voi cac vi khuan.
Hiéu qua cua sang ché

Theo sang ché, khang sinh chtra trong moi truong sir dung dé nudi cdy nhidu giai
doan dé nuodi cdy cac vi khudn, va sau d6 luong khang sinh & giai doan cudi bi giam, dé
cac té bao vi khuén c6 thé duoc san xuit véi ning suét tdt trong khi gidm ty 1& cac bién
thé ¢6 nhitng bit thudong v& hinh thai hoc khudn lac ¢ thoi diém két thic nudi cdy long
cac vi khudn. C4c bién thé c6 nhing bat thuong vé hinh thai hoc khuén lac c6 kha niang
mét di cac ddc tinh mong mudn. Do do, bang cach 1am giadm céac bién thé nhu vay, céc té
bao vi khuan dugc nudi cdy va thu dugc theo cach do ¢o thé duoc str dung & tinh trang va
thich hon cho céac tng dung nhu san Xuét cac enzym va cac chét c6 ich, san xudt cac thuc
phdm lén men, sy phén hiy cia cic chét hitu co, cac thube ding cho cac rdi loan dudng

rudt, cac thudc trir sdu vi sinh va cac phan boén vi sinh.
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M5 ta vén tit hinh vé
Fig.1 1a 4nh thé hién vi du vé cac dang clia cac khuAn lac bét thuong. Céc khuan

lac bat thuong duoc biéu thi béng 0.

M3 ta chi tiét sang ché

Theo sang ché, cac loai vi khuén khong bi gi6i han cu thé. Mién 1a vi khudn ¢c6
thé dugc nudi cdy bang cach nudi cdy 16ng va c6 kha nang tao ra cic khuén lac trén moi
trudng ran, vi khuén c6 thé 1a gram duong hodc gram am. Céc vi du cia né bao gdm cac
vi khuén cua gibng Escherichia, cac vi khudn cua giéng Shigella, cac vi khudn cua gidng
Salmonella, cac vi khudn cua giéng Klebsiella, cac vi khudn cua gibng Yersinia, cac vi
khuén cua gidng Enterobacter, cac vi khudn cua gidng Pseudomonas, cac Vi khuén ctia
gidng Brucella, céc vi khudn cua gidng Staphylococcus, cic Vi khudn cua gibng
Streptococcus, cac Vi khudn cua gibng Streptomyces, cac vi khuén coa gidng
Rhodococcus, cac vi khudn cua gibng Acetobacterium, céc Vi khudn ctia gidng
Methanobacterium, cac vi khudn cla gibng Enterococcus, cac vi khudn cta giéng
Bacillus, céc vi khuin cua giéng Clostridium, céc vi khudn cua gidng Corynebacterium,
va c4c vi khudn cua gidng Mycobacterium.

Trong céc vi khuén nay, cic vi khuén tao ra bao tir nhu céc vi khuén thudc giéng
Bacillus, giéng Paenibacillus, gidng Geobacillus, gibng Clostridium, hodc gidng
Sporosarcina dugce wu tién hon.

Céc vi du v& cac vi khuin clia gibng Bacillus khong bi gi6i han cu thé mién 1a
ching dugc phéan loai vao gidng Bacillus, va bao gdbm Bacillus subtilis, Bacillus
amyloliquefaciens, Bacillus pumilus, Bacillus simplex, Bacillus lentus, Bacillus
laterosporus, Bacillus alvei, Bacillus popilliae, Bacillus licheniformis, Bacillus brevis,
Bacillus  stearothermophilus, Bacillus alcalophilus, Bacillus coagulans, Bacillus
circulans, Bacillus siamensis, Bacillus lautus, Bacillus clausii, Bacillus megaterium,
Bacillus thuringiensis, Bacillus cereus, Bacillus firmus, Bacillus velezensis, Bacillus
pichinotyi, Bacillus acidocaldarius, Bacillus alkalicola, Bacillus azotoformans, Bacillus

anthracis, Bacillus badius, Bacillus bataviensis, Bacillus cycloheptanicus, Bacillus
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aneurinilyticus, Bacillus migulanus, Bacillus abyssalis, Bacillus aestuarii, Bacillus
polymyxa, va Bacillus sp.

Céc vi du v& cac vi khuan cla gidng Paenibacillus bao gdm Paenibacillus
macerans, Paenibacillus amylolyticus, Paenibacillus peoriate, va Paenibacillus elgii.

Céc vi du v& cac vi khuan cla gidbng Geobacillus bao gdbm Geobacillus
thermoglucosidasius, Geobacillus caldoxylosilyticus, va Geobacillus stearothermophilus.

Céc vi du v& cac vi khuan cua giéng Clostridium bao gdm Clostridium butyricum,
Clostridium  kluyveri, Clostridium —acetobutylicum, Clostridium aminobutyricum,
Clostridium  beijerinckii, ~Clostridium  saccharoperbutylacetonicum,  Clostridium
thermocellum, Clostridium ljungdahlii, va Clostridium botulinum.

Cac vi du vé cac vi khudn cua gibng Sporosarcina bao gdm Sporosarcina
pasteurii, Sporosarcina  ureae, Sporosarcina  psychrophila, va Sporosarcina
thermotolerans.

Vi khudn cin nuéi cdy theo phuong phép cla sang ché c6 thé 1a vi khuén khong
t4i td hop di truyén hodc vi khuén t4i t hop di truyén, nhung t5t hon 1a nhitng vi khuan
tai td hop khong chira gen khang khang sinh.

Hon nita, vi khudn cin nudi cdy theo phuong phap cla sang ché c6 thé 1a ching
kidu dai hodc ching bién ddi, nhung ngay cé truong hop ching bién ddi, vi khuin ot hon
1a khong c6 dot bién vé khang khang sinh.

Phuong phap san xuét té bao vi khuan va phuong phép nuéi céy vi khudn theo
sang ché bao gdm nuoi cdy vi khuén trong moi truong long chira khang sinh.

Moi truong lédng cbd thé dugc chon mot cich thich hop tuy thudc vao loai vi
khudn cin nudi cdy, va mdi truong long thong thuong chira cdc thanh phan mai truong
nhu cdc ngudn cacbon va cic ngudn nito & cic ndng do thich hop dé nudi cdy céc vi
khuén c6 thé duge str dung.

Céc vi du v& cac ngudn cacbon bao gbm dudng (tinh bot, glucoza, lactoza,
glyxerol, arabinoza, riboza, xyloza, galactoza, fructoza, manoza, inositol, manitol,
sorbitol, glucozamin, N-axetylglucozamin, cellobioza, maltoza, sucroza, trehaloza,

xylitol, v.v.) hodc nguyén liéu tho l1a ngudn duong, cac rugu, céc axit hitu co, cac muodi
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clia axit hitu co, cic alkan hodc cac ngudn cacbon thong thuong khac. Cac vi du vé cac
ngudn nito bao gbm cac thanh phan c6 ngudn gbe tlr dau twong, céc thanh phan co ngudn
gbc tir nAm men, céc thanh phén co ngudn gde tir ngd, cac protein dong vét va thuc vat va
c4c san phdm phan hiy cta chiing, cac mudi amoni nhu amoni nitrat, amoni sulfat, amoni
clorua, va amoni axetat, amoniac, natri nitrat, kali nitrat, natri glutamat, va ure.

Céac vi du v& cac thanh phan moi truong ngoai ngudn cacbon va cac ngudn nito
bao g?)m cac mudi cua kim loai vét, cdc axit amin, va cdc vitamin, ma c6 thé duoc bd
sung mot cach thich hop néu can.

Theo phuong phép cua sang ché, khang sinh khong bi gi¢i han cu thé mién 12 c6
thd lam giam sy xudt hién ty 1& céc khuén lac bét thuong so vé6i trudng hop trong do
khong bd sung khang sinh, va cac vi du cu thé cua ching bao gbém streptomyxin,
lincomyxin, erythromyxin, rifampixin, chloramphenicol, actinomyxin, axit fusidic,
lipiamyxin, puromyxin, spectinomyxin, tetraxyclin, va thiostrepton. Vi du dic biét duoc
wu tién trong s nay 14 streptomyxin.

Khang sinh tét hon 14 ¢ ndéng dd (nhd hon lidu luong dudi mic gy chét) ma
khong lam trc ché su sinh truéng ctia cac vi khun, va tot hon 1 duoc bd sung dé ndng do
khéng sinh trong moi truong 1ong 1a 0,001 ppm hogc 16n hon va 10.000 ppm hodc nhd
hon.

Nong d6 khang sinh t5t hon 1a bang hodc nhé hon ndéng do lam tc ché sinh
treong ma & ndng do do6 su sinh trudng cia cic vi khudn bi trc ché. Nong d khac nhau
tuy thudc vao loai vi khuén, va ching han, t5t hon 1a 1.000 ppm hodc nho hon, t5t hon
nita 1a 300 ppm hoéc nhd hon, va con t5t hon nira 14 90 ppm hozc nhé hon. Mat khac,
gi6i han dudi cua ndng d6 khang sinh c6 thé 1a ndng d6 bat ky ma c6 thé ngan chin sy
xuét hién cua céc khuén lac bt thuong, va t5t hon 13 0,01 ppm hodc 16n hon, tbt hon nita
1a 0,1 ppm hodc 16n hon, va con t&t hon nita 12 1 ppm hodc 16n hon.

Khéang sinh duoc bd sung vao moi trudng 1ong & giai doan trudce giai doan cudi.
Khéng sinh ¢6 thé dugc chira trong moi trudong 1ong & thoi diém bat ddu nudi cdy hoic c6
thé dugc bd sung trong khi nudi cdy. Néu khang sinh dugc bd sung trong khi nudi cdy, tbt
hon 13 b sung khi cac té bao da sinh trudng dén mot giGi han nhét dinh, chéng han, tot
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hon 1a dugce bd sung tir 1 dén 10 gid sau thoi diém bit dau nuoi cdy. Hon nita, ndng do
khang sinh trong méi trudng 16ng ¢ thé thay doi, ching han, bing cach bd sung khang
sinh trong khi nudi cay.

Budc nudi cdy 16ng bao gbm hai hozic nhiéu giai doan nudi cly véi (c4c) lan cy
chuyén té bao. S6 giai doan nudi cly c6 thé 14 s6 bat ky mién 12 hai hodc nhiéu giai doan,
nhung t6t hon néu 12 nudi cdy nhiéu giai doan gbm hai dén bdn giai doan.

S6 thing nudi cdy co thé tang 1én khi su nudi cdy dién ra tr giai doan dau dén
giai doan sau, nhu mot thung nudi cdy dugc str dung & giai doan dAu, bdn thung nudi cdy
duge str dung & giai doan hai, v.v.. Hon nita, dung tich cta thung nudi cdy co thé ting
1én khi su nudi cdy dién ra tir giai doan d4u dén giai doan sau, nhu 1 L & giai doan dau,
10 L & giai doan hai, v.v..

V& thoi gian nudi cdy cua nuodi cdy nhiéu giai doan, ching han, phuong 4n cua
nudi ciy hai giai doan bao gbm céy cac té bao vi khuin vao moi truong cia giai doan dau,
nudi cdy cac té bao vi khudn trong 10 dén 40 gio, va t6t hon 12 20 dén 30 gio, cdy phan té
bao vi khudn thu dugc boi nudi cdy & giai doan d4u vao méi trudng cla giai doan hai, va
sau d6 nudi cdy cac té bao vi khudn trong 15 dén 80 gio, va t6t hon 1a 20 dén 50 gio.
Toan bo thoi gian nudi cdy nam trong khoang t6t hon 1a tir 25 dén 120 gio, va t6t hon nita
1430 dén 80 gio.

Chédng han, phuong 4n cla nudi cdy ba giai doan bao gbm cdy cic té bao vi
khuén vao méi trudng cua giai doan dAu, nudi cdy cac té bao vi khuén trong 10 dén 40
gio, va t6t hon 1a 20 dén 30 gio, ciy phan té bao vi khuén thu dugc béi nudi cdy & giai
doan ddu vao mdi truong cua giai doan hai, nuoi cdy céc té bao vi khudn trong 5 dén 40
gidy, va t6t hon 1a 10 dén 30 gio, cdy phan té bao vi khuén thu dugc béi nudi cly o giai
doan hai vao mdi truong cia giai doan ba, va sau d6 nudi cdy céac té bao vi khuan trong
15 dén 80 gid, va tot hon 1a trong 20 dén 50 gio. Toan bd thoi gian nudi cdy nam trong
khong tét hon 1a tir 30 dén 160 gid, va tét hon nita 1a 35 dén 110 gio.

Chéng han, phuong 4n cua nudi cdy bdn giai doan bao gbm cdy céc té bao vi
khuén vao mdi truomg cia giai doan dAu, nudi cdy cac té bao vi khudn trong 10 dén 40
gidy, va tbt hon 1a 20 dén 30 gio, cdy phan té bao vi khudn thu dugc boi nudi ciy & giai
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doan dau vao mdi trudng cua giai doan hai, nudi cdy céc té bao vi khudn trong 5 dén 40
gi0, va t6t hon 1a 10 dén 30 gio, cdy phan t& bao vi khun thu duoc boi nudi cdy & giai
doan hai vao moi trudng cia giai doan ba, nudi cly cac té bao vi khuan trong 5 dén 40
gidy, va t6t hon 1a trong 10 dén 30 gio, cdy phan té bao vi khuén thu dugc boi nudi cy &
giai doan ba vao mdi trudng & giai doan bén, va sau d6 nudi cdy cac té bao vi khuan
trong 15 dén 80 giv, va t6t hon 1a trong 20 dén 50 gid. Toan bd thoi gian nudi cdy nim
trong khoang 5t hon 14 tir 35 dén 200 gid, va tt hon nira 1a 60 dén 140 gi.

Nhu duoc mo ta & trén, khi nuéi cdy long dugc tién hanh & nhiéu giai doan, tién
hanh nudi cdy bang cach st dung moi truong chira khing sinh & it nhét mot trong cic giai
doan ngoai trir giai doan cubi, va & giai doan cudi, tién hanh nudi cdy véi khang sinh
trong d6 ndng dd cta khang sinh thip hon ndéng do & giai doan trong d6 c6 chtra khang
sinh. Viéc lam gidm néng do khang sinh & giai doan cubi din dén loai bé dugc cac nhan
t6 gy ra su trc ché sinh truéng va e ché su hinh thanh bao tu, @ bude nudi cly co thé
dién ra nhanh hon. Nhin chung, khi cac vi sinh vat dugc san xuét bang cach nudi cy
nhiéu giai doan, giai doan cubdi c6 thé c6 quy md 16n nhit. Do d6, viéc 1am giam ndéng do
khang sinh & giai doan cudi din dén giam chi phi cua san Xuét.

Chéng han, néng do khang sinh & giai doan cudi c6 thé 1a 1/2 hoic nhd hon, 1/5
hodc nho hon, 1/10 hodc nhé hon, 1/50 hodc nhé hon, hogdc 1/100 hodc nhé hon ctia néng
d6 khang sinh & giai doan truge trong d6 c6 chira khang sinh. Nong d6 khang sinh & giai
doan cubi ciing c6 thé bang 0 (dudi gisi han phat hién).

Chéng han, nhu & vi du 1 dugc mé ta dudi day, phuong phap nudi cdy cling c6
thé dugc st dung, ma bao gdm nudi ciy & ba giai doan bao gbm giai doan dau va giai
doan hai c6 b sung khang sinh va giai doan ba khong bd sung khéng sinh, va chuyén 1%
dung dich nuoi cdy cua giai doan hai sang giai doan ba, dé 1am giam ndng d6 khang sinh
dén murc 1/100 ndng dd khang sinh & giai doan hai.

Hon nita, ndng d6 khang sinh c6 thé giam dan timg giai doan khi cac giai doan
dién ra. Trong trudng hop nay, ndng do khang sinh & giai doan cudi 6 thé 1a 1/2 ndng do
tdi da hodc nho hon, 1/5 néng d6 tdi da hodc nho hon, 1/10 néng do tdi da hodc nho hon,
1/50 ndng dd téi da hodc nho hon, hoge 1/100 ndng do toi da hodc nhé hon .
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Tbng thoi gian nudi ciy nuoi cdy v6i moi truong chira khang sinh t6t hon 14 10
gi0 hodc 16n hon.

Nhiét do nudi céy c6 thé duogc chon mdt cach thich hop tuy thudc vao loai vi
khuén, va nidm trong khoang tr, chéng han, 10°C dén 50°C, tdt hon 1a 15°C dén 50°C, va
tét hon nita 1a 15°C dén 40°C.

Céac didu kién khac nhu ndng do oxy va do pH c6 thé 1a cac diéu kién dugc su
dung cho nudi cdy long thong thudng cac vi khudn, nhu cac diéu kién trong do cac vi
khudn dugc nudi cdy trong khi khudy & céc diéu kién hiéu khi (ching han, ndng do oxy 1a
15% dén 50%). Po pH cua moi trudng ndm trong khoang tét hon 1a tr 6,5 dén 8,5, va tot
hon nita 12 7,0 dén 8,0.

Cac khuén lac bat thudng c6 xudt hién hay khong c6 thé dwoc x4c nhan bang
cach thu gom phan té bao thu duge sau khi nudi chy long str dung (c4c) khéang sinh, pha
loang phan nay dén ndng d6 ma ngin chin dugc cac khuén lac dinh vao nhau va cho
phép nhan biét hinh thai hoc khuén lac, cdy dich thu dwoc 1én méi truong ran nhu moi
trrong thach dé nubi céy, va sau do quan sat hinh thai hoc cta cac khuén lac xuét hién.

Thuédt nglt “céac khuén lac bat thuong” 1a chi cac khuén lac ¢6 hinh thai hoc khac
hinh thai hoc cta cac khuén lac vi khuin kiéu dai. Chang han, nhu dugc thé hién & bang
3, céc khuén lac binh thuong c6 hinh dang gan nhu hinh tron, cac mét co dang thau kinh,
va bé mit nhin hodc nhay, trong khi cac khuén lac bat thudng c6 hinh dang khong déu va
cO6 mat bet va bé mit nham. Khi khuén lac ¢c6 it nhit mot trong céc yéu t5 hinh théi hoc
bét thuong, cac mat bt thuong, va bé mit bét thuong, thi co thé duoc xac dinh 1a khuén
lac bat thuong. Fig.1 mo ta vi du vé hinh thai hoc cta cac khuén lac bét thuong, va cac

khuén lac hinh tron 1a cé4c khuén lac bét thuong.

Vi du thue hién sang ché

Sang ché s& dugc md td mot cach cu thé voi sy tham khao cac vi du dudi day,
nhung sang ché khong bi gidi han ¢ cac vi du nay.
(Vidul)

St dung binh Erlenmeyer dung tich 500 mL (c6 mang ngan), 100 mL mdi moi
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truong 16ng chtra cdc thanh phan ctia méi truong dugc néu ¢ bang 1 duge chuén bi, va
sau do tién hanh khir tring bing ndi hép. Pé tranh phéan tng Maillard, glucoza duge khu
trung riéng va duoc tron trong didu kién vo trung.

Bang 1: Thanh phin mdi truong

Thanh phan Nha san xudt Nong do
(g
Glucoza Wako Pure Chemical Industries Ltd. | 25,0
Bot dau tuong tach béo | Ajinomoto Healthy Supply Co., Inc. | 20,0
Nude ngd Difco 5,0
Chét chiét tho men Roquette 4,0
MnCl,.4H,O Difco 0,18
NaCl Wako Pure Chemical Industries Ltd. | 1,00
KH>POq4 Wako Pure Chemical Industries Ltd. | 0,50
MgS04.7H20 Wako Pure Chemical Industries Ltd. | 0,63
CaCl, Wako Pure Chemical Industries Ltd. | 0,19
FeSOg4 Wako Pure Chemical Industries Ltd. | 0,00038

Céc phan thir nghiém dugc dat nhw duge mo ta & bang 2. Theo céc diéu kién doi
v6i mdi phén thir nghiém, dung dich chira nudc cua streptomyxin dugc khir trung bang
bo loc duoc bd sung trong diéu kién vo trung vao moi trudong.

Mot vong bach kim dugce ldy tir khuén lac ctia ching Bacillus subtilis ITB 105
(NITE BP-01727) sinh truéng trén méi truong thach thuong va dugce cdy, va sau do tién
hanh nudi cdy lic & 30°C va 150 vong/phit (giai doan dau). Muoi tdm gio sau, 1 mL cua
mdi dung dich nudi cdy dugc phan chia ddu va dugc chuyén sang mdi trudng méi, va sau
d6 nudi cdy lac duge tién hanh theo phwong phép twong tu (giai doan hai). Sau 24 gio, 1
mL cta mdi dung dich nudi cdy duoc phan chia ddu va sau d6 dugce chuyén sang moi
trudng mai, va sau d6 nudi cdy lic duge tién hanh theo phuong phép tuong tu (giai doan

ba). Dung dich nudi ciy & giai doan ba dugc 1dy mau sau 30 gio.
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Béang 2: Dat phan thir nghiém

Phin thtr | Nudi cdy giai doan ddu | Nudi cdy giai doan hai | Nuoi ciy giai doan ba

nghiém

sb
Loai khang | Nong Loai khang | Nong Loai khang | Nong
sinh duge bd | ddbd | sinh dugc bd | dobd | sinh dwge bd | dO bo
sung sung sung sung sung sung

(ppm) (ppm) (ppm)

1 - - - - - -

2 Streptomyxin | 5 Streptomyxin | 5 - -

3 Streptomyxin | 10 Streptomyxin | 10 - -

4 Streptomyxin | 15 Streptomyxin | 15 - -

5 Streptomyxin | 20 Streptomyxin | 20 - -

6 Streptomyxin | 30 Streptomyxin | 30 - -

7 Streptomyxin | 30 Streptomyxin | 30 Streptomyxin | 30

Céc dung dich nudi cdy thu duoc mdi dung dich dwgc pha lodng 1 x 107 lan bang
nude vo tring, va 100 puL dung dich da pha lodng dugc cdy sang moi truong thach
thuong va sau do cac té bao dugc nudi céy qua dém & 37°C. S4 khuén lac xudt hién duoc
xé4c dinh dé tinh CFU. Céc khuén lac xudt hién va khéc rd rét vé hinh thai hoc khuan lac
so voi chung bd me cin ¢t vao cic tiéu chuén ¢ bang 3 duge xac dinh 1a cac khuén lac
bat thuong va sb khuin lac bt thudong xuét hién duge xéc dinh va sau do ty 1€ cia ching
trong tong s6 cac khuén lac dugce tinh toan. Céc két qua duoc thé hién & bang 4. Két qua
13, khi nudi cdy ba giai doan, cac khuén lac xudt hién bat thuong chiém khoang 5% khi
khong bd sung khang sinh. Tuy nhién, khi cac té bao duoc nudi cdy bang cich bd sung
streptomyxin & giai doan dau va giai doan hai, va khong bd sung ¢ giai doan ba, khong
thdy su xudt hién cuia cac khuAn lac bt thuong. Hon nita, khi streptomyxin duge bd sung

& ca giai doan dau, giai doan hai va giai doan ba, mic du khong xuat hién khuan lac bat
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thuong, sé khuan lac xuat hién va so khuan lac binh thuong xuat hién thap, va nang suat

clia c4c té bao vi khudn thdp hon ning suét clia cac phan thir nghiém o 2 dén 6.

Bang 3: Céc tiéu chuin x4c dinh vé hinh théi hoc khuén lac

Muc Kiéu dai (giai Kiéu dai (giai Bét thuong
doan nudi cdy doan nudi cay
ban dau) sau)
Hinh dang Hinh trén Hinh tron Hinh tron hodc
khong déu
Mait C6 hinh dang C6 dang miéng Bet
thau kinh phéu hodc goc
Bé mit Nhéy hodc nhin | Nhin hodc nhan | Nham
Béng 4: Céc két qua thtr nghiém
Phén Giai doan | Thoi gian | CFU (/ml) | S6 khudn | S6 khudn | Xuét hién
thir nudi cly nudi cdy lac binh lac bt (%) ctua
nghiém (gid) thuong thuong khuén lac
56 bat
thuong
1 Giai doan ba | 30 9,9¢+09 94 5 5,1%
2 Giai doan ba | 30 8,8e+09 88 0 0,0%
3 Giai doan ba | 30 1,09¢+10 | 109 0 0,0%
4 Giai doan ba | 30 7,0e+09 70 0 0,0%
5 Giai doan ba | 30 8,2e+09 82 0 0,0%
6 Giai doan ba | 30 6,3¢+09 63 0 0,0%
7 Giai doan ba | 30 4.9e+09 49 0 0,0%
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YEU CAU BAO HQ

1. Phuong phéap san xuét té bao vi khuén, bao gdm nuoéi chy vi khudn trong mdi
truong 16ng chira khang sinh ¢ giai doan trude gial doan cudi, va sau d6 giam ndng do
khang sinh & giai doan cudi dén muc thip hon ndng dd khang sinh & giai doan trude
trong qué trinh nudi cdy léng nhiéu giai doan dbi v6i cac vi khuén,

trong d6 vi khuan thudc gidng Bacillus,

trong d6 khang sinh néu trén 1a it nhit mét khang sinh duge chon tir nhém bao
gbm streptomyxin, lincomyxin va chloramphenicol,

trong d6 ndéng do khéng sinh trong mdi truong léng & giai doan trudce giai doan
cudi ndm trong khoang tr 1,0 ppm dén 90 ppm, va

trong d6 ndng do khang sinh & giai doan cudi 1 bing hodc nhé hon 1/10 cia
ndng d tdi da ctia khang sinh.
2. Phuong phép theo diém 1, trong d6 vi khuén tao ra bao tir dugc chon tir nhém
bao gdm Bacillus subtilis, Bacillus amyloliquefaciens, Bacillus pumilus, Bacillus simplex,
Bacillus lentus, Bacillus laterosporus, Bacillus alvei, Bacillus popilliae, Bacillus
licheniformis, Bacillus brevis, Bacillus stearothermophilus, Bacillus alcalophilus,
Bacillus coagulans, Bacillus circulans, Bacillus siamensis, Bacillus lautus, Bacillus
clausii, Bacillus megaterium, Bacillus thuringiensis, Bacillus cereus, Bacillus firmus,
Bacillus velezensis, Bacillus pichinotyi, Bacillus acidocaldarius, Bacillus alkalicola,
Bacillus azotoformans, Bacillus anthracis, Bacillus badius, Bacillus bataviensis, Bacillus
cycloheptanicus, Bacillus aneurinilyticus, Bacillus migulanus, Bacillus abyssalis,
Bacillus aestuarii, Bacillus polymyxa va Bacillus sp.
3. Phuong phép theo diém 1, trong d6 vi khuan 1& Bacillus subtilis.
4. Phuong phép nudi cay vi khuén c6 su giam xut hién cac bién thé tao ra khuén
lac bat thuong, bao gdm nudi céy vi khuan trong mdi trudng long chira khang sinh ¢ giai
doan trudc giai doan cudi, va sau d6 giam ndng do khang sinh & giai doan cudi dén muc
thip hon ndng d6 khang sinh & giai doan trudc trong qua trinh nudi ciy long nhiéu giai

doan doi vai cac vi khuan,
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trong do6 vi khuln thudc gidng Bacillus,

trong d6 khang sinh néu trén 1a it nh4t mot khang sinh duoc chon tir nhom bao
gdm streptomyxin, lincomyxin va chloramphenicol,

trong d6 ndng dd khang sinh trong mdi trudng 1ong & giai doan trude giai doan
cudi ndm trong khoéang tir 1,0 ppm dén 90 ppm, va

trong d6 ndng d6 khang sinh & giai doan cudi la bang hogc nhé hon 1/10 cia
ndng do téi da ctia khang sinh.
5. Phuong phap theo diém 4, trong d6 vi khuin tao ra bao tr dugc chon tir nhoém
bao gdm Bacillus subtilis, Bacillus amyloliquefaciens, Bacillus pumilus, Bacillus simplex,
Bacillus lentus, Bacillus laterosporus, Bacillus alvei, Bacillus popilliae, Bacillus
licheniformis, Bacillus brevis, Bacillus stearothermophilus, Bacillus alcalophilus,
Bacillus coagulans, Bacillus circulans, Bacillus siamensis, Bacillus lautus, Bacillus
clausii, Bacillus megaterium, Bacillus thuringiensis, Bacillus cereus, Bacillus firmus,
Bacillus velezensis, Bacillus pichinotyi, Bacillus acidocaldarius, Bacillus alkalicola,
Bacillus azotoformans, Bacillus anthracis, Bacillus badius, Bacillus bataviensis, Bacillus
cycloheptanicus, Bacillus aneurinilyticus, Bacillus migulanus, Bacillus abyssalis,
Bacillus aestuarii, Bacillus polymyxa va Bacillus sp.
6. Phuong phap theo diém 4, trong d6 vi khuén 1a Bacillus subtilis.
7. Phuong phéap ngédn chédn sy xuét hién va sinh truéng ctia cac bién thé tao ra khuin
lac bt thuong trong khi nudi cdy long cac vi khuén, bao gbm nudi chy vi khudn trong
moi trudng 16ng chira khang sinh & giai doan trudc giai doan cudi, va sau d6 giam ndng
do khang sinh & giai doan cubi d&n muc thip hon ndng dd khéng sinh & giai doan trude
trong qua trinh nudi ciy 1ong nhiéu giai doan dbi véi cac vi khuén,

trong d6 vi khuan thudc gidng Bacillus,

trong d6 khang sinh néu trén 1a it nhit mot khang sinh duge chon tir nhém bao
gdm streptomyxin, lincomyxin va chloramphenicol,

trong do ndng d6 khing sinh trong moéi trudng long ¢ giai doan trude giai doan
cubi nam trong khoang tir 1,0 ppm dén 90 ppm, va

trong d6 ndng do khang sinh & giai doan cudi 12 bang hodc nhé hon 1/10 cla
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ndng d6 t6i da ctia khang sinh.

8. Phuong phép theo diém 7, trong d6 vi khuén tao ra bao tir dugc chon tir nhom
bao gdm Bacillus subtilis, Bacillus amyloliquefaciens, Bacillus pumilus, Bacillus simplex,
Bacillus lentus, Bacillus laterosporus, Bacillus alvei, Bacillus popilliae, Bacillus
licheniformis, Bacillus brevis, Bacillus stearothermophilus, Bacillus alcalophilus,
Bacillus coagulans, Bacillus circulans, Bacillus siamensis, Bacillus lautus, Bacillus
clausii, Bacillus megaterium, Bacillus thuringiensis, Bacillus cereus, Bacillus firmus,
Bacillus velezensis, Bacillus pichinotyi, Bacillus acidocaldarius, Bacillus alkalicola,
Bacillus azotoformans, Bacillus anthracis, Bacillus badius, Bacillus bataviensis, Bacillus
cycloheptanicus, Bacillus aneurinilyticus, Bacillus migulanus, Bacillus abyssalis,
Bacillus aestuarii, Bacillus polymyxa va Bacillus sp.

9. Phuong phéap theo diém 7, trong d6 vi khuan 13 Bacillus subtilis.
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Fig.1
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