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l6ng chira dudng hodc nguyén li¢u tho la ngudn dudng & nong do tir 50,1g/1 dén 100g/1 &
thot diém bat dau nuoi cdy, va sau do trong qua trinh nudi cay, bo sung moi truong nudi
cdy mé c6 bd sung co chit chira dudng hoic nguyén liéu thé 1a ngudn duong va hop chét
chtra nito, va co ty 1€ trong lugng (ty 1€ C/N) cua cac nguyén tir cacbon dbi véi cac nguyen
tir nito nam trong khoang tir 5,5 dén 13,5 vao mdi truong 1ong. Ngoai ra, sang ché con dé
cap dén phwong phép san xuét chat hiru ich.
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Linh vue ky thuat dwgc dé cap
Sang ché d& cap dén phuong phdp nudi cdy vi khuén Bacillus.
Tinh trang ky thuit cia sang ché

Vi khudn Bacillus hodc cac hop phén hoat héa do vi khuan Bacillus sinh ra
duoc sir dung rong rdi trong nhidu linh vyc gdm thuc phdm, thudc, va nganh cong
nghiép chan nudi, v.v.. Dac biét dbi voi cac thube diét vi khuén hodc thudc dung cho
céc rbi loan cta rudt chira cac té bao séng 1am cac hop phén hoat héa, phan bd va sir
dung vi khuén Bacillus duéi dang céc bao tir duge xem la phuong phap chung xét vé

do bén va do On dinh.

N6i chung, moi trudng 16ng chu yéu chira nguon cacbon nhu cdc duodng,
ngudn nito nhu cc axit amin va cac muoi amoni vo co, va cac khoang chat, chang han,

duogc str dung dé nudi cay vi khuan Bacillus.

Tai liéu phi sang ché 1 boc 10 ring khi vi khudn Bacillus dugc nudi cdy bing
nudi cdy mé trong moi trudng 16ng chira cac thanh phan ndy, cic bao tir thu dugc &

ndng do khoang 3,5E+09 bao tir/ml.

Tai liéu sang ché 1 boc 16 rang bao tr vi khudn Bacillus & cic ndng do cao c6
thé thu duoc nho nudi cdy & cac diéu kién cla budc st dung moi truong chira céc
sacarit, chit chiét thd men, san phim dich chiét ngd ¢6 dic dugc sdy kho, pepton tur
dau tvong va san phéun phu ¢6 dic ctia nha méy ruou shochu lan luot téi 5, 10, 20, 10,
va 20%, va viéc diéu chinh ndng do oxy trong va sau pha sinh trudng logarit & 10%
hodc nho hon. Tuy nhién, oxy dugc mong mudn c6 di trong hé théng danh cho sy sinh
trudng cua vi khuén Bacillus, vd mot s6 ching ctia vi khuén Bacillus sinh truéng kém
khi duge nudi cdy & cac diéu kién thiéu oxy trong pha sinh truéng logarit. Do dé, cac

vi khudn ma 4p dung dugc cho phuong phéap nay la c6 han.

Tai lidu sang ché 2 boc 16 phuong phép san xuét ting cudng proteaza, trong d6
phuong phép nay bao gdm nudi cdy vi khuan Bacillus san sinh proteaza trong moi

truedng chira nguyén liéu thd 1& ngudn dudng va ngudn nito & ndong do cao. Tuy nhién,
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phwong phép ndy bao gom vi¢c nudi cdy bang nudi cdy mé, do d6 chi thu dugc mot

luong proteaza gidi han bang sy nudi cdy don.

No6i chung, khi thu dugc cac bao tir hodc cac chét chuyén héa & néng do cao
hon nhd qua trinh x Iy don, phuong phéap nudi cdy ma bao gdm viéc ting ndng do cac
co chét dinh dudng trong moéi trudng thuong duoc dp dung. Tuy nhién, phuong phéap
nay gap vén d& 1a khi vi khuan Bacillus dugc nudi cdy véi su gia ting cac luong cla
céc co chét c6 thé dong héa béi vi khuén Bacillus, ndng dd té bao vi khudn va c4c chét
chuyén hoa ting theo ty 1€, va khi tiép tuc nudi ciy ngay cé sau khi ndng dd céc co
chit vugt qua cac muc quy dinh, hé théng nudi ciy tr& nén khong thé oxy hoa mot
c4ch thoa dang do nhu cAu oxy tang lén, dan dén su sinh trudng kém va thoi gian nuoi
cdy cén thiét 1au hon, chang han. Tai liéu phi sang ché 1 béo cdo cu thé ring viéc nudi
cy vi khudn Bacillus trong mdi truong chira glucoza ¢ ndng dd cao hon 20 g/l lam trc

ché su hinh thanh bao tu.

Do d0, su nuoi céy mé ¢ bd sung co chét (nuoi céy ban tinh) dugc tién hanh
d8 thu dwoc bao tir vi khun Bacillus va cac chét chuyén héa & ndéng dd cao nhd qua
trinh xt Iy don ma khong rc ché sy hinh thanh bao tir cta vi khuén Bacillus. K§ thuat
nay bao gdm viéc bd sung co chét dinh dudng ma bién mét trong qua trinh nudi chy &
ndng dd thich hgp va thoi diém thich hop, dé cac t& bao vi khudn va céc cht chuyén
hoa ¢6 thé thu duge & cac ndng do cao hon cac ndng do trong trudng hop khong bd
sung co chét nay.

Tai li€u phi sang ché 1 boc 16 1a nudi cdy mé c6 bd sung co chét da cai thién
duoc nang sudt ciia cac té bao vi khudn dén mot mrc dang ké cao hon ning suét cua
nuoi cdy mé, va thu duge bao tir vi khuan Bacillus & ndng do cao. Tuy nhién, tai ligu
nay chtrng minh 12 sy hinh thanh bao tir bi tre ché do str dung mdi truong chira glucoza
v6i lugng 20g/1 hoac 16n hon. Cu thé, trong tai liéu nay, ndéng do duong giam xubng &
thoi diém bit dAu nudi cdy, va nguyén lidu thd 1a ngudn dudng va ngudn nito dugce bd
sung theo phuong phap sao cho ndng do ctia nd van & muc thap. Diéu nay lam ting
thoi gian bd sung cac nguyén liéu nay va cudi cung din dén thoi gian nudi ciy lau 1a
60 gio. Hon nita, vé céc thanh phan moi trudng duoc st dung trong tai ligu nay, mo1

truong chia cac hop chét tinh khiét v& mat hoa hoc & dang két hop, va 1a moi truong
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tbng hop hoan toan. Do do, can phai dAu tu chi phi khong 16 dé thu dugc cic bao ttr
nhd nudi ciy vi khuén‘BaciZluS ¢ quy mod 16n dé ung dung trong cdng nghiép. Do do,
ngudi ta mong muén nudi cdy sir dung ba thai ra & budc sin xuét thue phdm & quy md
16n hodc twong tu, hodc nguyén liéu thd duoc lam tur hdn hop nhu bdt déu tuong da
loai chét béo hoic cht chiét nAm men, trong do su san xuét cac san phdm nay khong
doi héi nhiéu nhan coéng. Tuy nhién, phuong phap dé thu dugc cac bao tir vi khuén
Bacillus mot cach hiéu qua bang cach sir dung moi trudong chira cic nguyén liéu nay ¢

ndng d6 cao chua timg dugc bdo cdo.

Tai liéu sang ché 3 boc 16 phuong phap bao gbdm bd sung glucoza & cac
khoang thoi gian x4c dinh vao moi trudng theo sy tiéu thu glucoza trong khi nudi ciy
theo phuong phép sao cho ndng dd cudi ciing ctia glucoza 1a 1%. Déi v6i viee nudi cdy
vi khudn Bacillus, viéc bd sung hop chét chira nito ddng thoi véi bd sung cia cac
sacarit ¢ lgi hon cho sy sinh trudng.

Tai liéu sang ché 4 boc 16 phuong phap bao gbm nudi cy Bacillus
licheniformis bing nudi cdy mé c6 bd sung co chit trong moi truong chia dudng ¢
ndng do cao dé san xuét 3-hydroxybutyrat, va duoc cAu tao boi cac nguyén tir cacbon
va cac nguyén tir nito & ty 18 trong luong (ty 1& C/N) tur 12,4 dén 24. Tuy nhién, viéc
nudi cdy vi khuan Bacillus trong mdi truong chira cac duong & ndng dd cao hon muc
can thiét khong thich hop dé thu duoc cdc bao ti vi khuan Bacillus & ndbng do cao.

Tai liéu trich dan
Cac tai lidu sang ché

Tai liéu sang ché 1: JP2007-236286A

Tai lidu sang ché 2: JP H11-103855A (1999)

Tai liéu sang ché 3: JP H06-254584A (1994)

Tai liéu sang ché 4: JP H09-502097A (1997)

Tai liéu phi sang ché

Tai liéu phi sdng ché 1: Advances in Microbiology, 2014, 4, 444-454
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Ban chat ky thuit cia sang ché
Céc van dé can dugc giai quyet bdi sang ché

Nhu duge md ta & trén, Bacillus phai dugc nudi cly & cac didu kién trong do6
co chit nudi cdy dugc bd sung theo Iuong thich hop cAn thiét dé tao ra céc bao tir va
céc chit chuyén héa cua vi khuin Bacillus & nong do cao, dé nhanh chéng thu duoc
céc bao tir vi khudn Bacillus va cac chét hitu ich nhu cic chét chuyén hoa & ndng do
cao bdi moi trudng 16ng. Do do, viéc tim ra cac diéu kién méi dap tmg cac nhu cau
nhu vay da duoc yéu ciu. Vi vy, muc dich cta sang ché 13 @& xudt phuong phéap nudi
cdy ma bang phuong phap ndy céc bao tir va cac chét hitu ich nhu céc chét chuyén hoéa
6 thé duoc san xudt hitu hiéu tir vi khudn Bacillus ma céc bao tir va cac chét chuyén
héa & ndng dd cao khong thé dé& dang thu dugc bang moi truong long thong thudng

dung cho vi khuén.
Céch thuc giai quyét vén dé

Nho céc nghién ctu chuyén sau dé giai quyét cac vAn d& trén, cic tic gia sang
ché da phat hién ra rang sy nudi cdy mé c6 bd sung co chit duoc tién hanh bang cach
bd sung moi truong duge chudn bi chtra ngudn cacbon chira dudng hodc nguyén liu
thd 1a ngudn dudong va ngudn nito chtra mudi amoni, amoniac hodc bt dau tuong da
loai chét béo va dich chiét ngd co ddc v.v., & céc ty 1¢ cdc thanh phan xdc dinh, vao
mdi trudng voi nguyén ligu tho 1a ngudn dudng & ndng do cao & giai doan bét dau
nudi cy, dé co thé phat trién vi khuén Bacillus ma khong e ché su sinh trudng, va, aé
dat duoc néng do cao cla cac bao tir vi khudn Bacillus va céc chét hiru ich nhu céc
chit chuyén hoa, ma khong thé thu duogc bing cac phuong phép thong thuong. Nhu
vay, cac tac giad sang ché da hoan thanh sang ché.

Sang ché d& cap dén cac khia canh dudi day.

[1] Phuong phdp nudi cdy vi khuan Bacillus, bao gém nudi cdy vi khuan Bacillus
trong moi truong 16ng chira dwdng hodc nguyén lidu tho 1a ngudn dudng co ndng do tir
50,1 g/l dén 100g/1 & thoi diém bét dau nudi cdy, va sau d6 trong qua trinh nuoi cdy, bd
sung mdi truong nudi cdy mé c6 bd sung co chit vao moi trudng long, trong d6 moi

trudng nudi cdy mé c6 bd sung co chat nay chtra duong hodc nguyén liéu tho l1a ngudn
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duong va hop chét chira nito, va co ty 1& trong lugng (ty 1& C/N) cla cic nguyén tir

cacbon dbi v&i cac nguyén ti nito tr 5,5 dén 13,5.

[2] Phuong phap nuoi cdy vi khuan Bacillus theo muc [1], bao gbdm nudi cdy vi khuén
Bacillus bang cach bd sung mdi trudong nudi chy mé co bd sung co chét c6 ty 16 trong
luong (ty 1& C/N) cua cac nguyén tir cacbon dbi véi cac nguyén ti nito tir 5,5 dén 12

vao moi trudong 1dng.

[3] Phuong phip nudi chy vi khudn Bacillus theo muc [1] hodc [2], trong do tong
lugng dudng hodc nguyén liéu tho 1a ngudn dudng duoc bd sung tir moi trudomg nudi
chy mé co bd sung co chit cho dén khi két thuc nudi cdy 12 100g hodc it hon trén mdi

lit moi trwong trude khi bd sung.

[4] Phuong phéap nudi chy vi khudn Bacillus theo muc bét ky trong sb cac muc tir muc
[1] dén [3], trong d6 mdi truong nudi cdy mé c6 bd sung co chét dugc bd sung & thoi
diém trong khoang thoi gian bay gio trude hodc sau thoi diém ty 1¢ tiéu thy oxy cta vi

khuan Bacillus 13 16n nhét.

[5] Phuong phép nudi cdy vi khuan Bacillus theo muc bét ky trong s6 cac muc tir muc
[1] dén [4], trong d6 mdi truong nudi cdy mé c6 bd sung co chét dugc bd sung & thoi

diém trong khoang thoi gian tir ba gio dén ba muoi gio sau khi bét dau nudi ciy.

[6] Phuong phap nuoi cy vi khudn Bacillus theo muc bat ky trong s6 cac muc tir myc
[1] dén [5], trong d6 mdi trudong nudi cdy mé c6 bd sung co chét thu duoc bang cach
khtr tring bing nhiét dung dich chtra dudng hodc nguyén liu tho 1a ngudn duong va
hop chét chira nito.

[7] Phuong phép theo muc bét ky trong sd cac muc tir muc [1] dén [6], trong d6 duong
hodc nguyén li¢u thd 1a ngudn duong la dudong khong khi.

[8] Phuong phap nudi cdy vi khuan Bacillus theo muc [7], trong d6 duong khong khir
la it nhAt mot duong duogc chon tir nhom bao gém sucroza, trehaloza, kestoza,

melezitoza, gentianoza, neobifurcoza, fungitetraoza, planteoza, raffinoza, stachyoza,

va bifurcoza.

[9] Phuong phap nuoi cly vi khuén Bacillus theo muc bit ky trong s6 cac muyc tir muc

[1] dén [8] , trong d6 hop chét chtra nito 13 it nhit mot hop chit duogc chon tir nhom
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hop chét nito v6 co bao gbm céc mudi amoni va amoniac, va nhém hgp chit nito hitu
co bao gdm c4c axit amin, cac peptit, cac protein, ure, bot déu tuong da loai chét béo,
céc thanh phan c6 ngudn gbc tir dau twong, cac thanh phan c6 ngudn gbc tir nim men,
dich chiét ngd c6 dic, bot kho cia dich chiét ngd cb dic, cac thanh phén co nguén géc

tir ngd, cc protein dong vét va thue vat va cac san pham thily phén cua no.

[10] Phuong phéap nudi cdy vi khuan Bacillus theo muc bét ky trong sb cac muc tir
muc [1] dén [9], trong d6 ndng d6 oxy hoa tan trong mdi trwdong 16ng dugc duy tri &

10% hodc 16n hon.

[11] Phuong phép nudi cly vi khudn Bacillus theo muc bét ky trong sb cac muc tir
muc [1] dén [10], trong d6 nhiét do ctia mdi truong 1éng duoc didu chinh tir 20°C dén

60°C dé kiém so4t su sinh truéng cta vi khuan Bacillus.

[12] Phuong phép nudi chy vi khuin Bacillus theo muc [11], trong d6 vi khuén
Bacillus dugc nudi cay & 28°C dén 32°C trong pha sinh trudng logarit, va sau do dugc
nudi cdy & 35°C dén 39°C.

[13] Phuong phép nudi cly vi khudn Bacillus theo muc bat ky trong s cdc muc tir
muyc [1] dén [12], trong d6 vi khuan Bacillus dugc chon tir nhém bao gbdm 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.

[14] Phuong phédp san xuét chat hitu ich, bao gdbm san xuét chét hitu ich 1a mdi truong
16ng bang cich st dung phuong phéap nudi cdy theo muc bét ky trong sd cac muc tur

muc [1] d&én [13].

[15] Phuong phép san xuAt chét hiru ich theo muc [14], trong d6 chét hitu ich 1a bao tir

cta vi khuén Bacillus.
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[16] Phuong phdp san xuét chit hitu ich theo muc [14], trong d6 chét hitu ich 1a chit

chuyén hoa cta vi khuan Bacillus.

[17] Phuong phap san xuat cht hitu ich theo muc [16], trong do6 chét chuyén hoa 1a

lipopeptit vong.

[18] Phuong phap san xuat chit hitu ich theo [17], trong d6 lipopeptit vong 1a it nhét
mét lipopeptit vong dugc chon tir nhém bao gdm iturin, surfactin, plipastatin, fengyxin,
baxilomyxin, lichenysin, kurstakin, mycosubtilin, colistin, fusarixidin, paenibacterin,

polymyxin va pumilaxidin.
Hiéu qua cia sang ché

Theo séang ché, vi khun Bacillus c6 thé duge sinh trudng dén néng do vi
khuin cao va do dé céc bao tir va cac chit hitu ich nhu cac chét chuyén hoa co thé
duoc san xudt & cac ty 1€ cao.

M ta chi tiét sang ché

Phuong phap nudi cdy vi khuin Bacillus cta séng ché bao gdm nudi cly vi
khuin Bacillus trong moi truong 16ng chia dudong hodc nguyén liéu tho 14 ngudn
dudng c6 noéng do nam trong khoang tir 50,1g/1 dén 100g/1 & thoi diém bat déu nuoi
cy, va sau d6 trong qua trinh nuoi céy, bd sung mai truong nudi cAy mé c6 bd sung co
chat vao moi truong 16ng, trong d6 mdi trudng nudi cdy mé co bd sung co chét chira
dudng hodc nguyén liéu tho la ngudn dudng va hop chét chtra nito, va co ty 1€ trong
luong (ty 1& C/N) cta cdc nguyén tu cacbon dbi voi cac nguyén tr nito nam trong

khoang tir 5,5 dén 13,5.

Bing cach sir dung phuong phap nudi cay vi khuan Bacillus cta sang ché, cac
bao tlr va cac chét hitu ich nhu cac chit chuyén héa c6 thé dugc sinh ra & céc ty 1€ cao

trong moi trudng 1ong.

Céc vi du v& vi khudn Bacillus dugc st dung trong sang ché khong bi gi6i han
cu thé, mién 1a chung la cac vi khudn duoc xép vao gidng Bacillus, va 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,
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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.

Trong sang ché, thuat ngit “céc chét hitu ich” chi c4c chit thé hién hoat tinh
sinh hoc nhu tac dung thuc déy su sinh trudng ctia dong vat va thuc vat, tdc dung diét
vi khuan hoic tac dung kim ham vi khuén, va tac dung hoat héa cac gen, cic chét co
thé mg dung trong cdng nghiép nhu cac enzym khac nhau, axit lactic, va axit amin, va
c4c san phidm l1én men cla ching dé st dung lam thuc phidm nhu dfu tuong va sita
chua 1én men. Céc vi du cu thé clia n6 bao gdm céc bao tir vi khuén Bacillus va cac
chét chuyén héa ctia vi khudn Bacillus. Céc chét chuyén hoa ciia vi khuan Bacillus 12
céc hop phan hoat héa ngoai cac té bao séng, ma duoc san xuét nhd nubi cdy, va cic vi
du ctia n6 bao gdm céc peptit vong c6 hoat tinh khang sinh va hoat tinh bé mit va cac

enzym nhu proteaza va lipaza.

Céc vi du vé lipopeptit vong 1a chit chuyén hoa cta vi khudn Bacillus bao
gdm it nhit mot lipopeptit vong dugc chon tir nhém bao gbm iturin, surfactin,
plipastatin, fengyxin, baxilomyxin, lichenysin, kurstakin, mycosubtilin, colistin,

fusarixidin, paenibacterin, polymyxin va pumilaxidin.

MBoi trudong duge st dung dé nudi cay vi khuan Bacillus chira it nhat ngudn

cacbon va nguon nito.

Nguén cacbon ma c6 thé dugc di hoa bsi vi khuén Bacillus c6 thé dugc st
dung dé nudi cdy. Céac vi du v& ngudn cacbon ¢ thé di hoa nay bao gbm cac dudng
ma c6 thé duge di hoa bai vi khudn Bacillus (nhu glucoza, lactoza, glyxerol, arabinoza,
riboza, xyloza, galactoza, fructoza, manoza, inositol, manitol, sorbitol, glucosamin, N-
axetylglucosamin, xelobioza, maltoza, sucroza, trehaloza, va xylitol) hodc nguyén liéu
thd 1a ngudn dudng. Thudt nglt “nguyén ligu tho la ngudn duong” 12 co chét giai
phong ra cac dudng ¢6 thé di hoa & trén bdi enzym nhu xenlulaza duoc san xuit béi

nhiéu vi sinh vat bao gdbm vi khuan Bacillus va chi nguyén liéu thd nhu cac polysacarit
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bao gém tinh bot, xenluloza, pectin, va kitin, v.v., va sinh khoi nhu ra, rom, triu, cac
réc thai thue pham, gd c6 ngudn gbc tir xdy dung, va cac nguyén liéu con lai cla cac
nha may cua. Céac vi du vé nod bao gém dudng khong khir duoc wu tién, va cac vi du cu
thé cta no bao gdm it nhit mot duong khong khir duge chon tir nhém bao gbm sucroza,
trehaloza, kestoza, melezitoza, gentianoza, neobifurcoza, fungitetraoza, planteoza,

raffinoza, stachyoza va bifurcoza.

Nguén nito ¢6 thé duogc di héa nho vi khuan Bacillus c6 thé duge st dung dé
nudi cdy. Cac vi du v& ngudn nito co thé di hoa nay bao gdm céc hop chét chia nito
nhu cAc axit amin, cac peptit, cac protein dong vét va thuc vét va cac san phim thity
phan cla no, ure, cdc thanh phan c6 ngudn gbe tlr dau tuong vi dy, bot ddu twong da
loai chit béo, cic thanh ph?m co ngué)n géc tr nAm men, dich chiét ngd co déc, bot kho
ctia dich chiét ngd co dic, cac thanh phan co6 ngudn gbc tir ngd, céc mubi amoni vi dy,
amoni nitrat, amoni sulfat, amoni clorua, va amoni axetat, amoniac, natri nitrat, kali

nitrat, natri glutamat, va ure.

Céc thanh phan mdi trudong khac, nhu cac mudi kim loai vét thuong duoc st
dung dé nuoi cy vi khuin Bacillus, c6 thé duge bd sung mién 1a chung khong gy dnh
huong bét loi dén su hinh thanh bao t&r va sy san xudit cac chét hitu ich nhu céc chét
chuyén hoa, va néu cén, chéng han, c4c axit amin hodc cdc vitamin cd thé duogc bo

sung.

Luong dudng hodc nguyén liéu tho la ngudn duong chira trong mdi trudng &
thoi didm bat dau nudi cdy nim trong khoang tur 50,1 dén 100g/1. Khi vi khuan
Bacillus duge nudi cdy, va dic biét khi vi khuin Bacillus duge nudi cdy trong moi
truong chita dudng hodc nguyén ligu thd la ngudn duong & ndng do cao nhu vy, vi
khuén Bacillus ¢6 kha ning sinh trudng tich cuc hon ¢ giai doan bét dau nudi cdy,
trong khi d6 duong hodc nguyén ligu thd 1a ngudn dudng nay duge tiéu thu mot cach
hiéu qua trong qua trinh sinh truéng ma khong con lai & giai doan nudi cdy mudn, sao
cho ¢6 thé kich thich sy hinh thanh bao tir va sy san xudit céc chét hitu ich nhu cac chat
chuyén héa mot cach hiéu qua. Khi bd sung, viéc nudi cdy trong moi truong co ndng
do dudi 50,1g/1 1am cho nguén duong sém dugce tiéu thu hoan toan va su hinh thanh

bao t&r difn ra trude khi sinh trudng ddy di. Hon nita, nudi cdy trong moi trudong co
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ndng dd cao hon 100g/1 trc ché sy sinh truéng va sy hinh thanh bao tu. Piéu nay doi
hoi nudi cdy véi ché pham moi truong chira duong hodc dudng hodc nguyén liéu tho la

nguon dudng nam trong pham vi néu trén.

Luogng hop chét chira nito chtra trong mdi truong & thoi diém bt ddu nudi cdy
t5t hon nidm trong khoang tir 8 dén 72g/1, va ty 1& C/N ciia moi truong & thoi diém bt

dAu nudi cdy tot hon nam trong khoang tir 5,5 dén 13,5.

MBoi trudng trén chira dudng, hodc nguyén liéu thd 1a ngudn dudng va hop
chét chira nito cling 6 thé dugc st dung lam méi trudng nudi cdy mé co bd sung co
chét dugc bd sung trong khi nudi cdy. Tuy nhién, trong sang ché, ty 1é trong lugng (ty
16 C/N) ctia cac nguyén tir cacbon dbi v6i cac nguyén ti nito trong mdi trudng nudi
ciy mé c6 bd sung co chét dugc diéu chinh sao cho nam trong khoang tir 5,5 dén 13,5,
va tot hon 5,5 dén 12. Bang c4ch diéu chinh ty 1§ C/N nam trong pham vi nay, viéc san
XUAt c4c bao tir va cac chét hitu ich nhu céc chit chuyén hoa & ndng dd cao co thé dat
dugc ma khong re ché sy sinh truéng cla vi khuén. Mit khéc, viéc nudi chy trong moi
truong chira dudng hodc nguyén ligu tho la ngudn duong & ty 1& cao (ty 1& C/N vuot
qué 13,5) 1am cho duong hodc nguyén liéu tho 1a ngudn dudong van con lai trong moi
truong ¢ thoi didm két thiic nudi cdy. Puong con lai ndy dugc biét 12 1am e ché su
hinh thanh bao ti ctia cac té bao vi khudn Bacillus sdng. Hon nita, viéc nudi ciy trong
méi truong chira hop chét 1a ngudn nito & ty 1¢ cao (ty 1& C/N dudi 5,5) dan dén thiéu

ngudn cacbon can thiét cho su sinh trudong va do do gay bt 1oi.

Ty 1& C/N duogc tinh nhu sau: ty 1€ C/N = tbng cac ham lugng cacbon trong

mdi thanh phin moi truong/tdng cac ham lugng nito trong moi thanh phin moi trudng.

Ham lwong cacbon 1a nguyén liéu tho tu nhién trong cac thanh phan moi
truong cd thé duogc tinh toan so b 1a tdng luong dudng 1a 40% trong lugng va tong
luong protein 1a 50% trong lugng. Téng lwong dudng cb thé duoc xéc dinh 14 ndng do
duong khu bang phuong phdp Somogyi sau khi 2,5 gio thiy phan trong axit & 100°C.
Tbng luong protein co thé duoc tinh todn so bd bing cach xac dinh tong luong nito

biang phuwong phép Kjeldahl va sau d6 nhan luong nay v6i hé sb chuyén dbi 6,25.

Luong moi truong duoc bd sung trudce khi két thuc nudi céy khong bi giéi han

cu thé. T4t hon, tdng luong dudng hodc nguyén ligu thd la ngudn dudng dugce bd sung
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tir mdi trudng nudi cdy mé c6 bo sung co chat 1a 100 g hodc it hon trén mdi lit moi

truong trude khi b sung.

MOoi trrong nudi cdy mé co bd sung co chét t6t hon thu dugc bang cach khu
tring bing nhiét dung dich chtra duong khong khir hodc nguyén liéu thd la ngudn

dudng chira dudong khong khir va hop chét chira nito.

Céac thanh phan mdi truong thuong duogc cho khir tring bang nhiét nhu khir
tring bing ndi hép trude khi bat ddu nudi cdy. Tuy nhién, khi ndi hap duoc tién hanh &
cac diu kién trong do dudng khir va ngudn nito cung tdn tai, chiing dong vai tro lam
céc co chit dé gy ra phan (mg Maillard, céc thanh phan dinh dudng can thiét cho su
sinh trudng duoc bién dbi thanh cac hop chat khéc, va cac ngudn dinh dudng khong
con cac chic nang ban dAu nira. Didu nay lam cho vi khuan Bacillus kho sinh trudng
hiéu qua, dé khong thé thu dugc du cac té bao vi khuin va céc chat hitu ich nhu céc
chat chuyén hoa. Do do, phwong phap chung bao gdm tién hanh khtr tring bang nhiét
ngudn dudng va khir tring bang nhiét ngudn nito riéng, lam lanh du, trdn hai ngudn
ndy, va sau do dua hdn hop di nudi cdy. Budc tron nay gdy ra vAn @& 13 1am cho hé
théng mé& trong d6 hé théng nay duoc gitr ¢ cac diéu kién vo trung, lam tdng nguy co

nhidm khudn va lam ting didu kién can thiet va cic qud trinh hoat dong.

Nguoc lai, phuong phap cia sang ché bao gbém str dung dudng khong khir nhur
sucroza, dé khong gy ra phan ing Maillard v.v., ngay ca néu ngudn cacbon va ngudn
nito ddng thdi duge cho khir tring bang nhiét, va do d6 tao diéu kién thuan lgi cho

viéc chuan bi moi trudong.

MBoi truong nudi cdy mé c6 bd sung co chat ¢ thé dugce bd sung chi mot lan
hodc nhiéu lan, nhu 2 dén 6 lan mot cach khong lién tuc. Moi truong nudi cay mé cd

bd sung co chét tét hon dugc bd sung lién tuc theo ty 1€ tiéu thu cac ngudn dinh dudng.

MOi truong nudi cdy mé co bd sung co chat duoc bd sung tbt hon & céac thoi
didm khi vi khudn Bacillus sinh truéng tich cuc va tiéu thy oxy va cac ngudn dinh
dudng tich cyc hon. Néu bat dau bd sung & giai doan bét dAu nudi cdy, nong do cac
chit dinh dudng tang lén, su sinh truong dugc kich hoa, oxy dugc tiéu thu nhanh
chong dan dén su oxy hoa khong du, va kém sinh trudng do két qua thdm loc. Hon nita,

phai kéo dai thoi gian nuoi cay de thu duoc du céc bao tr va cac chat hitu ich nhu cac
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chit chuyén hoa néu bd sung duoc tién hanh sau khoang thoi gian sinh truéng dugc
hoat héa. Néi chung, sy hinh thanh bao tr didn ra khi rat chét dinh dudng ra. Néu tiép
tuc bd sung & giai doan nudi cdy mudn, co chét nuédi cdy van con lai v6i luong 16n
trong mdi tredng va do d6 khong tao ra bao tir. Do do, ching han, moi truong nudi chy
mé c6 bd sung co chét dugc bd sung tt hon & thoi diém trong khoang thoi gian bay
gidr truge hodc sau thoi diém ty 1é tiéu thu oxy cta cac vi sinh vét la lon nhit (ching
han, & thoi diém sau khi bat diu nuoi cdy 8 giv), va tét hon & thoi diém trong khoang
thoi gian tir ba gidr dén ba muoi g sau khi bét dau nudi cdy. Tot hon nita, bét dau bd
sung moi truong nudi cdy mé co bd sung co chét tir 5 dén 20 git sau khi bt dau nudi
cdy, va sau d6 két thuc tr 13 dén 25 gio sau khi bét dAu nudi cdy. Tong thoi gian nudi

cdy nam trong khoang tir 24 dén 48 gio, ching han.

Khi bd sung, c6 thé giam sat thoi gian thuc cia ndng do oxy hoa tan trong moi

truong nudi cdy bang cach sir dung cam bien dién cyc c6 mang chan hodc twong tu.

Céc didu kién nudi ciy co thé 1a cac diéu kién thuong dugc st dung dbi voi
modi truong léng clia vi khudn Bacillus. Chang han, sy sinh truéng cta vi khuén
Bacillus tét hon dugc kiém soat bing cach didu chinh nhiét d9 tir 20°C dén 60°C, va
tt hon tir 20°C dén 40°C, chéng han. Chéng han, c6 thé thu dugc sy hinh thanh bao tlr
hiéu qua hon bing cach nudi cdy & 28°C dén 32°C, va tot hon trong khodng 30°C1°C
trong pha sinh trudéng logarit dé kiém soét sy sinh trudng cla vi khuén Bacillus va su
tiéu thu duong hodc nguyeén liéu tho 1a ngudn duong, sau d6 nudi cdy 6 35°C dén 39°C,

va tot hon trong khoang 37°C + 1°C.

Hon nita, viéc nudi cdy & cac didu kién hiéu khi (ching han, ndng do oxy 1a
10% hodc 16n hon va tét hon 1a 15% dén 50%) clng véi khudy dugc uu tién, va do pH
cia moi trudong tét hon nam trong khoang tur 6,5 dén 8,5, va tot hon nira nim trong
khoang tir 7,0 dén 8,0.

Tidn nudi cdy co thé duge tién hanh trude khi nudi cdy trong moi truong long
chira duong hodc nguyén liéu tho la ngudn duong & ndng do tir 50,1g/1 dén 100g/1.

Nhu duge md ta & trén, cac & bao vi khudn Bacillus c6 téc @6 su hinh thanh
bao tr cao (chéng han, 50% hodc 16n hon, t6t hon 80% hodc 16n hon) va céac chét

chuyén héa ctia vi khuan Bacillus c6 the thu dugce. Cac t& bao vi khuan Bacillus c6 toc
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d6 hinh thanh bao tr cao nay va cac chét chuyén héa cua vi khuan Bacillus c6 thé
duoc st dung véi muc dich mong mudn sau hoat ddng thich hop nhu ngung tu hodc

loai bo va lam kho moi truong.
Vi du thye hién sing ché

Sang ché s& duge md ta mot cach chi tiet duéi day voi sy tham khdo céc vi du,

nhung khong bi giéi han & cdc vi du nay.

Bang 1 cho thiy cac thanh phén ctia mdi truong duge sit dung ¢ cac vi du, cac
vi du tham khao va céc vi du so sanh. Ham luong cacbon clia glucoza, sucroza, va
CSL trong cac thanh phan moi trudng mdi loai duogce tinh 1a tong luong duong 1a 40%
trong lugng va tdng lwong protein 1a 50% trong luong. Téng luong duong duge xéac
dinh bing cach x4c dinh ndng do duong khur bang phuong phap Somogyi sau 2,5 gio
thiy phén trong axit & 100°C. Tbng lwong protein duge xac dinh bang cach xé4c dinh
tbng luong nito bang phuwong phap Kjeldahl, va sau d6 nhén tbng lwong nito nay véi

hé s6 chuyén dbi 6,25.

Bang 1

Céc didu kién moi trudng 1 2 3 4 5
Glucoza g/L 12,5 50 0 0 250
Sucroza 0 0 50 250 0
CSL [bot] 15 60 60 90 90
MnCl, - 4H20 0,09 | 0,36 | 036 1,8 1,8
KH,PO4 0,25 1 1 5 5
Luong C (g/l) 8,70 34,8 34,8 | 72,19 | 72,19
Luong N (g/) 1,05 420 | 4,20 6,31 6,31
C/N 8,28 8,28 828 | 11,45 | 11,45
Tong lwong duomg(g/l) 13,4 56 56 280 280

Vi du tham khdo 1. So sanh nguyén liéu tho la ngudn duong (glucoza va sucroza)

M3i 100ml moi truong chira glucoza (Wako Pure Chemicals), CSL
(ROQUETTE), MnCl, (Wako Pure Chemicals), va KH,PO4 (Wako Pure Chemicals)
duoc chudn bi trong binh Erlenmeyer dung tich 500ml, dé cac ndng do cubi cuing nhu
duge néu trong diéu kién moi truong 1 cta bang 1 va sau do tién hanh khtr tring trong
ndi hip (glucoza duge khir tring riéng va dugce tron trong diéu kién vo trung). Mot
vong da cta Bacillus subtilis MBI-600 duge 14y tir khuan lac sinh truéng trén dia
thach chtra mdi truong dinh dudng, duge ciy trong diéu kién vo trung vao mdi trudng
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dwoc mo ta trong diéu kién moi trudng 1 clia bang 1 va dugc nudi cdy qua dém cung

v&i lic & 30°C va 150 vong/phit dé thu dugc chit 16ng tién nuoi céy.

St dung thung nudi cdy 5L, mdi 2L cta hai méi truong dugc chuin bi dé cac
ndng do cudi cing nhu duge néu trong diéu kién moi trudng 2 (thr nghiém s 2) va 3
(thtt nghiém sb 3) ctia bang 1, va sau do6 tién hanh khir tring trong nodi hép (glucoza
duoc khtr tring riéng va duoc trdn trong diéu kién vo trung va sucroza (Wako Pure
Chemicals) dugc tron trude véi tAt ca cac thanh phdn mdi truong, sau d6 khir tring

hdn hop nay).

M3i 100ml tir chét 16ng nudi cdy so bd Bacillus subtilis MBI-600 thu duoc
nhur d md t& néu trén dugc cdy trong diéu kién vo trung vao thing nuoi cdy 51 dé bat
dAu nuodi cdy & diéu kién 30°C va 500 vong/phut, va sy cung cAp oxy dugc diéu chinh
d8 ngan ndng do oxy hoa tan khong ha xubng dudi 10%. Thuét ngir “ndng do oxy hoa
tan” chi gi4 tri s6 dugc biéu thi bang ty 1& phan trim lugng oxy hoa tan trong moi
trudng nudi cdy trén mdi don vi thé tich, va c6 thé do duge bang cach st dung thiét bi

nhu thiét bi nudi ciy mat ban (MDL-8C) (B. E. MARUBISHI CO., LTD.).

Sau 34 gi¢ nudi cdy, chat 1ong nuéi cdy thu dugc theo cach do dugc pha lodng
bang nudc vo trung, va sau d6 dugc dp dung cho moi trudong thach nude thit thong
thuong (Eiken Chemical Co., Ltd.), sau d6 dugc nudi cdy tinh qua dém & 37°C. S
luong khun lac duoc tao ra theo phuwong phap dé dugc dém dé tinh sb luong céc té
bao. Hon nita, dung dich logng da dugc chuén bi trude duge lam néng ¢ 80°C trong 30
phit va sau d6 duoc ap dung twong tu cho méi truong thach nudc thit thong thuong,
sau do dugc nudi céy tinh qua dém & 37°C. S& luong khuén lac dugc tao ra theo
phuong phép d6 dugc dém dé tinh s6 lugng vi khuén chiu nhiét. Ty 1¢ hinh thanh bao

t&r duoc tinh toan tir cac két qua nay va dugc thé hién & bang 2.

Bang 2
Céc diéu kién mdi truong 2 3
S luong cac té bao (cfu/ml) 1,50E+10 1,36E+10
Sé lugng cac té bao chiu nhiét (cfu/ml) 1,39E+10 1,29E+10
Ty 1€ hinh thanh bao tir 92,22% 95,04%
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Trong thr nghiém nudi ciy nay, khong c6 sy khac biét dang ké duoc x4c nhan
vé sb lwong vi khuén chiu nhiét gitta mdi trudng chtra glucoza lam ngudn cacbon duoc
khir trung riéng tur ngudn nito va mdi trudng chira sucroza lam ngudn cacbon dugc
khir tring dong thoi v6i ngudn nito, ma trong d6 Bacillus subtilis MBI-600 dugc nudi

r
A

cdy.

Vi du 1. So sanh s lugng vi khudn duge nudi cay bang nudi cay mé c6 bo sung co

chét

Mbi 100ml mdi truong duge chudn bi trong binh Erlenmeyer dung tich 500ml,
dé cac ndng do cubdi ciing dugc didu chinh nhu duoc néu trong diéu kién moi trudong 1
cua bang 1 va sau do tién hanh kht tring trong ndi hép (glucoza dugc khir tring riéng
va dugce tron trong diéu kién vd trung). Mot vong du cua Bacillus subtilis MBI-600
duoc 14y tir khuan lac sinh trudng trén dia thach chra moéi truong dinh dudng, dugc
chy trong diéu kién vo trung vao mdi truong va dugc nudi cdy qua dém cung v&i lic o

30°C va 150 vong/phat dé thu duge chét 1éng nuoi cdy so bo.

St dung thung nudi cay 5L, mdi 2L cta hai moi truong dugc chuin bi dé cac
ndng d6 cudi cing nhu dugc néu trong dicu kién moi truong 3 cua bang 1, va sau do
tién hanh khtr trung trong noi hap (tat ca cac thanh phan moi truong duogc tron trudce va

sau do duoc cho khr tring bang ndi hép).

St dung chai Duran 500ml, mot chai 0,4L chira moi truong dugce chudn bi dé
cac ndbng do cudi cling nhu dugc néu trong diéu kién moi truong 4 cia bang 1. Chai
nay duoc ndi trudc qua mot dng dé moi trudng co thé bd sung vao thung nudi cly 5l
chira mdi trudong cua diéu kién moi truong 3, va sau do ndi hap duoc tién hanh (tt ca
cac thanh phin moi trudng dugce tron trude va sau d6 duge cho khir trung bang ndi

hip).

MB&i 100ml tir chat 1éng nuéi chy so bd thu duge dugc céy trong diéu kién vo
tring vao mdi thung nudi cdy SL chira 2L moi trudong & trén d8 bat diu nudi cdy & dicu
kién 37°C. Nam gidr sau khi bt dAu nudi cdy, cir mdi hai gio moi trudng cua diéu kién
moi trrong 4 dugce bd sung theo luong 100ml cho mdi 14n bd sung duoc chia 1am 4 dot
bd sung vao mot trong cac thing nudi cdy 5L. Sau khi b4t dau bd sung, nhiét dd nudi

cay dugc giam xudng 30°C d€ nudi cay. O thoi diém nay, su cung cap oxy dugc di€u
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chinh bang cach kiém soat ctiasd vong dé ngin nong do oxy hoa tan trong mdi moi
treong nudi cdy khong ha xudng dudi 10%. Ty 1¢ tiéu thu oxy 1a 16n nhat & khoang 8
gid sau khi bat dau nu6i cay. Hai muoi tu gio sau khi bat dau nudi cdy, nhiét do nudi

cay dugce giam xuong 37°C dé nudi cay.

Sau 34 gi¢ nudi cdy, cac chét 1éng nudi cdy thu dugc theo cach d6 duogc pha
loang bing nuéc vo trung, va sau d6 duge dp dung cho mdi truong thach nudc thit
thong thudng, sau d6 dugc nudi cdy tinh qua dém & 37°C. Sb lwgng khuén lac dugce
tao ra theo phuong phap do duogc dém dé tinh sé luong cac té bao. Hon nita, dung dich
lodng da duoc chudn bi trude duoc 1am néng & 80°C trong 30 phit va sau do dugc ap
dung twong tu cho méi truong thach nude thit thong thuong, sau d6 duoc nudi ciy tinh
| qua dém & 37°C. Sé lwong khuan lac dugc tao ra theo phuong phéap d6 dugc dém dé
tinh s6 lwong vi khudn chiu nhiét. Ty 1¢ hinh thanh bao tir dugc tinh todn tir cac két

qua ndy va dugc thé hién & bang 3.

Bang 3
Céc diéu kién mdi truong 3 3+4
Sé lwong cac té bao (cfu/ml) 1,36E+10 | 1,87E+10
S lugng céc té bao chiu nhiét (cfu/ml) 1,29E+10 | 1,83E+10
Ty 18 hinh thanh bao t 95,04% 97,90%

Trong thr nghiém nuodi ciy nay, ndng do vi khuin duoc nhén thdy 13 tang 1,5
lan va su ting duoc nhin théy & cac bao tir Bacillus subtilis chiu nhiét dugc nudi céy
bang nudi cdy mé co bd sung co chit trong modi trudng chira sucroza lam ngudn
cacbon, trong do tat ca cdc thanh phin moi truong duge khir tring ddng thoi, so véi

ndng d6 ctia Bacillus subtilis khong dugc nudi cdy mé ¢d b6 sung co chét.

Vi du 2. Thir nghiém nudi cdy st dung moi trudong chira duong khir hode duong khong

khtt dugc khtr tring dong thoi

Mbi 100ml moi trudng duge chuén bi trong binh Erlenmeyer dung tich 500ml,
dé cac néng do cudi cung dugc diéu chinh nhu dugc néu trong diéu kién moi trudong 1
cua bang 1 va sau do tién hanh kht tring trong ndi hép (glucoza dugc khir tring riéng
va duoc tron trong diéu kién vo trung). Mot vong du cua Bacillus subtilis MBI-600

duoc 14y tir khuén lac sinh trudng trén dia thach chira mdi truong dinh dudng, dugc

-17-



40180

cdy trong dicu kién v0 tring vao moi truong va dugc nudi ciy qua dém cung vai lac &

30°C va 150 vong/phut dé thu dwgc chét 1ong nudi cdy so bo.

M>bi 2L mdi trudng duge chuan bi trong thing nudi cay SL dé cac nong do
cudi cung nhu dugc néu trong diéu kién moi truong 2 va 3 cua bang 1 (glucoza va
sucroza dugc tron trudce vai tat ca cac thanh phan moi truong va sau d6 tién hanh khir

trung).

Str dung chai Duran 500ml, mdi 0,4L mdi trudng dugc chuén bi dé cac néng
do cudi cung duoc diéu chinh nhu dugc néu trong diéu kién mdi truong 4 va 5 cla
bang 1. Cac chai nay dugc ndi trude qua cac 6ng, dé moi trudong cia diéu kién moi
truong 4 co thé duoc bd sung vao thung nudi cdy 5L chtra mdi trudong cla diéu kién
mdi trudng 2, mdi trudng cua diéu kién mdi trudng 5 co6 thé dugc bd sung vao thung
nudi cdy SL chira cdc thanh phan cia diéu kién moi truong 3, va sau do6 ndi hip duogc
tién hanh (glucoza va sucroza dugc tron trude voi tht ca cac thanh phan mdi trudong va

sau d6 tién hanh khi tring).

M3i 100ml tir chét 16ng nudi cdy so bd thu duge dugc chy trong diéu kién vo
trung vao thung nudi cdy SL chira 2. mdi truong & trén @ bit diu nudi cdy & didu
kién 37°C. Nam gio sau khi bat dAu nudi cdy, ct mdi 2 gid moi trudng cla didu kién
moi trudng 4 duge bd sung vao mdi truong cua diéu kién méi truong 3 va mdi truong
ctia diéu kién moi trudng 5 dugc bd sung vao mdi trudong cia didu kién mdi truong 2
theo lwong 100ml cho mdi 14n bd sung duogc chia lam 4 dot bd sung. Sau khi bét dau
bd sung, nhiét do nudi chy duoc gidm xudng 30°C d& nudi chy. O thoi diém nay, su
cung cip oxy dugc didu chinh bang cch kiém soat s6 vong, dé ngin ndng do oxy hoa
tan trong modi mdi trudng nudi chy khong ha xubng dudi 10%. Khi bt dau bo sung,
ndng do glucoza cua moi trudng nudi cdy dugc nudi cdy voi didu kién moi truong 2
nhé hon 40 g/l, va ty 1& tiéu thu oxy 14 16n nhat & khoang 8 gio sau khi bét dau nudi
cdy. Hai muoi tu gio sau khi b4t ddu nudi cdy, nhiét do nudi chy duogc gidm xubng
37°C dé nudi cdy.

Sau 34 gi® nuoi cy, cac chit 16ng nudi cdy thu dugc theo cach d6 dugc pha
lodng bang nudc vo trang, va sau d6 dugc ap dung cho méi trudng thach nudc thit

thong thuong, sau d6 dugc nudi cdy tinh qua dém & 37°C. Sé luwong khuan lac duogc
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tao ra theo phuong phép do6 duoc dém dé tinh sb lugng cac té bao. Hon nita, dung dich
lodng da dugc chuin bi trude duoc 1am nong & 80°C trong 30 phut va sau d6 dugc ap
dung twong tu cho mdi truong thach nude thit thong thuong, sau d6 dugce nudi ciy tinh
qua dém & 37°C. Sé luong khuén lac duge tao ra theo phuong phap do dwoc dém dé
tinh s6 lwong vi khudn chiu nhiét. Ty 1¢ hinh thanh bao tir dugc tinh toan tir cac két

qua nay va dugc thé hién & bang 4.

Bang 4
Céc diéu kién mai truong 3+4 2+5
Sé luong cac té bao (cfu/ml) 1,87E+10 1,85E+10
Sé luong cac té bao chiu nhiét (cfu/ml) 1,83E+10 1,48E+10
Ty 18 hinh thanh bao tir 97,90% 80,30%

Trong thir nghiém nudi céy nay, néng do vi khudn cta Bacillus subtilis; tic 1,
sé lugng vi khudn sinh bao tt thu dugc bang nudi cdy mé co bd sung co chét trong
moi trudong chtra glucoza lam ngudn cacbon, trong d6 tht cA cac thanh phan mdi truong
duoc khir tring dong thoi, thip hon ndng do cia Bacillus subtilis dugc nudi chy bang

nudi cly mé c6 bd sung co chét sir dung sucroza lam ngudn cacbon.
Vi du 3. Thir nghiém nudi cay mé c6 bo sung co chat doi voi Bacillus thuringiensis

M&di 100ml mdi trudong duge chuén bi trong binh Erlenmeyer dung tich 500ml,
@& céc ndng do cudi cing dugce didu chinh nhu duoc néu trong diéu kién moi truong 1
cua bang 1 va sau do tién hanh khir tring trong ndi hép (glucoza dugc khir tring riéng
va dugc tron trong diéu kién vo trung). Mot vong du cla Bacillus thuringiensis NBRC
101235 dugc lay tir khuén lac cta né sinh truéng trén dia thach chira moi trrong dinh
dudng, duge cly trong didu kién v trung vao mdi trudong va dugc nudi cdy qua dém

cing v6i lic & 30°C va 150 vong/pht & thu dugc chét 1ong tién nudi chy.

Mbi 2L cua tong cong ba moi trudong duoc chudn bi trong thung nudi cdy 5L
@8 céc ndng do cudi cuing dugce didu chinh nhu duoc néu trong diéu kién mdi trudng 2
ctia bang 1 (glucoza dugc khir tring riéng va dugc trdn trong diéu kién vo trung).

St dung chai Duran 500ml, mdi 0,4L moi trudng duge chuén bi dé cac néng
d6 cudi cung duoc diéu chinh nhu dugc néu trong diéu kién mdi truong 4 va 5 cla
bang 1. Céac chai nay dugc ndi trudc qua céc bng, @& mai truong cla diéu kién moi
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truong 4 va 5 ¢o thé dugc bd sung riéng vao cac thung nudi cdy 5L chira mdi trudng
ctia diéu kién méi truong 2, va sau do ndi hip duoc tién hanh (glucoza dugc khir tring
riéng va dugc tron trong didu kién vo tring, va sucroza dugc tron trudc voi tat ca cac
thanh phdn mdi truong va sau d6 tién hanh khtr tring). M6i trudng cla didu kién moi
truong 2, ma khong duge dua di nudi cdy mé c6 bb sung co chét, duoc sir dung lam
d6i chung.

M3i 100ml tir chét 1ong nudi cdy so bd thu duoc duge cdy trong didu kién vo
tring vao mdi thung nudi cdy 5L chtra 2L mdi truong néu trén dé bit ddu nuoi cdy o
didu kién 37°C. Séu gid sau khi bit diu nudi cdy, cr mdi hai gio mdi truong cia didu
kién moi truong 4 hodc 5 duoc bd sung vao mot trong hai moi trudng trong cac thung
nudi cdy 5l theo lugng 100ml cho mdi 14n bd sung duge chia lam 4 dot bd sung. Sau
khi bit ddu bd sung, nhiét do nudi cdy dugc giam xubng 30°C dé nudi cdy. O thoi
diém nay, su cung clp oxy dugc didu chinh bang cach kiém soét s6 vong, dé ngin
ndng do oxy hoa tan trong mdi moi truong nudi céy khong ha xubng dudi 10%, ciing
nhu 12 dung dich axit clohydric trong nude 10% va dung dich natri hydroxit 2M duoc
bd sung vao mdi thung 1én men, dé didu chinh d6 pH cua mdi mdi trudng nudi chy
trong qua trinh nuoi cdy dén khoang tir 6,7 dén 7,3. Khi bat du bd sung, ndng do
glucoza ctia mdi truong nudi cdy dugc nuodi cdy v6i didu kién méi trudng 2 thap hon
40g/1, va ty 1€ tiéu thu oxy 1a lon nhét ¢ khoang 8 gid sau khi bét ddu nudi cdy. Hai
muoi tu gio sau khi bt dau nudi cdy, nhiét do nudi cdy duoc ting 1én 37°C dé nuoi

cdy.

Sau 34 gio nudi cdy, cac chét 16ng nudi cdy thu dugc theo cach d6 dugc pha
lodng bang nudc vo trung, va sau d6 dugc ap dung cho moi truong thach nudc thit
thong thuong, sau d6 dugc nudi ciy tinh qué dém & 37°C. Sé lwong khuan lac duge
tao ra theo phuong phap d6 duoc dém dé tinh sé lugng céc té bao. Hon nita, dung dich
lodng da dugc chuin bi trude duge 1am néng & 80°C trong 30 phut va sau d6 duge ap
dung tuong tu cho mdi trudng thach nudc thit thong thuong, sau d6 duoc nudi cdy tinh
qua dém & 37°C. Sé luong khudn lac dugc tao ra theo phuong phap do duge dém aé
tinh s lwong vi khudn chiu nhiét. Ty 1& hinh thanh bao tir dugc tinh todn tir cac két

qua ndy va duoc thé hién & bang 5.
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Bang 5
Céc didu kién moi truong 2 2+5 2+4
S6 luong cac té bao (cfu/ml) 1,256+09 | 1,33E+09 | 1,74E+09
SO luong céc t€ bao chiu nhiét (cfu/ml) 1,19E+09 1,22E+09 | 1,61E+09
Ty 18 hinh thanh bao tir 95,1% 91,6% 92,6%

Trong thtr nghiém nuoi cdy nay, Bacillus thuringiensis dugc nudi cly bang
nudi cdy mé c6 bd sung co cht, dé sb luong bao tir chiu nhiét thu duoc theo cach do
16n hon sb lugng bao tir thu duge & cac didu kién khong tién hanh bd sung. Hon nita,
s6 luong cac bao t chiu nhiét thu duoc béng cach bd sung moi truong chira sucroza
tirc 12 duong khong khir 16n hon s6 lugng bao tr chiu nhiét thu duge bing cach bd

sung moi trudng chira glucoza tirc la duong khir.
Vi du so sanh 1. Nudi ciy mé c6 bo sung co chat chi st dung ngudn cacbon

M&di 100ml mdi truong duge chuén bi trong binh Erlenmeyer dung tich 500ml,
dé cac ndng do cudi cing duge didu chinh nhu dwoc néu trong didu kién méi trudong 1
cua bang 1 va sau do tién hanh khir tring trong ndi hap (glucoza duge khir tring riéng
va duoc tron trong didu kién vo trung). Mot vong di cta Bacillus subtilis MBI-600
duge 14y tir khuén lac cla n6 sinh trudng trén dia thach chia moi truong dinh dudng,
duoc cdy trong didu kién vo trung vao moi truong va duge nudi cdy qua dém cung véi

lic & 30°C va 150 vong/phit dé thu duge chét 16ng tién nuodi céy.

Mbi 2L moi trudng dugc chuén bi trong thung nudi cdy 5L dé cac noéng do
cudi cing nhu duge néu trong diéu kién moi truong 2 cta bang 1 va sau do tién hanh
khtr trung trong ndi hip (glucoza dugc khir trung riéng va dugc tron trong diéu kién vo
trung).

St dung chai Duran 500ml, mdi 0,4L mdi trudng duge chuén bi dé néng do
cubi cung cua glucoza la 125g/1. Chai nay dugc ndi trudec qua mot bng, dé moi truong
¢6 thé duoc bd sung vao thung nudi cdy SL chira mdi truong cua diéu kién moi truong
2, va sau d6 ndi hdp dugc tién hanh (glucoza dugc khtr trung riéng va duge tron trong
diéu kién vo tring).

100m! chat long nudi cdy so bd thu duge dugc cdy trong diéu kién vo trung

vao mdi trudng trén dé bat dau nudi cay ¢ dicu kién 37°C. Nam gi® sau khi bat dau
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nudi cdy, ctr mdi 2 gio bd sung dung dich glucoza theo lwong 100ml cho mdi 14n bd
sung dugc chia lam 4 dot bd sung. Sau khi bt dAu bd sung, nhiét do nudi cly duoc
giam xubng 30°C dé nuoi cdy. O thoi diém nay, su cung cip oxy duoc didu chinh bing
cach kiém sodt sb vong, dé ngan néng dd oxy hoa tan trong moi truong nudi chy
khong ha xubng dudi 10%. Khi bat dau bd sung, ndng d6 glucoza ctia mdi trudong nudi
cdy duoc nudi chy véi diéu kién mdi truong 2 thap hon 40g/1, va ty 1é tiéu thu oxy 1a
16n nhat & khoang 8 gidr sau khi bt diu nuéi cdy. Hai muoi tu gio sau khi bét ddu nudi

cdy, nhiét d6 nudi cdy dugc ting lén dén 37°C deé nudi cay.

Sau 34 gi¢ nudi cdy, cac chét 1éng nudi cdy thu dugc theo cach d6 dugc pha
loding bing nudc vo trang, va sau d6 dugc ép dung cho moi truong thach nudc thit
thong thuong, sau d6 dugc nudi cdy tinh qua dém & 37°C. Sé lwong khudn lac duge
tao ra theo phuong phap do6 dugc dém dé tinh s luong cac té bao. Hon nita, dung dich
lodng da dugc chudn bi truée duoc 1am néng & 80°C trong 30 phut va sau d6 duoc ap
dung twong ty cho moi trudong thach nude thit thong thuong, sau do dugce nudi cdy tinh
qua dém & 37°C. Sé lwong khuan lac dugc tao ra theo phuong phap do duge dém dé
tinh s6 lwong vi khun chiu nhiét. Ty 1& hinh thanh bao t&r dugc tinh toan tir cac két

qua nay va dugc thé hién & bang 6.

Béang 6
Céac diéu kién moi trudng 2+Glu
Sé lugng cac té bao (cfu/ml) 1,39E+10
Sé luong céc té bao chiu nhiét (cfu/ml) 1,13E+10
Ty 1€ hinh thanh bao twr 81,29%

Trong thr nghi¢ém nuoi chy nay, ndéng do vi khudn; tire 13, ndng d6 bao tir
Bacillus subtilis thu dugc theo cach d6 dugc nudi cdy qua bd sung chi glucoza lam
ngudn cacbon dugc nhan thy 14 thp hon ndng do cia trudng hop (2+5 & bang 4) cua
nudi cdy mé co bd sung co chét st dung moi trudng ddng thoi chta ngudn cacbon va

nguon nito.

Vi du 4. So sanh lugng iturin ¢6 ngudn goc tir sy nudi cdy boi nudi cay mé co6 bd sung

co chat
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Mobi 100ml mdi trudong duge chuén bi trong binh Erlenmeyer dung tich 500ml,
d8 cac ndng dd cudi cing dugc didu chinh nhu duogc néu trong didu kién mdi trudng 1
cua bang 1 va sau do tién hanh khir tring trong ndi hap (glucoza duge khir tring riéng
va duge tron trong diéu kién vo trung). Mot vong cta Bacillus subtilis MBI-600 dugc
14y tir khuin lac cta no sinh truéng trén dia thach chira moi trudng dinh dudng, dugc
cdy trong diéu kién vo trung vao mdi truong va dugc nudi cdy qua dém cung voi lic &

30°C va 150 vong/phut dé thu duoc chét 16ng tién nudi cdy.

MB3i 2L cua hai méi trudng dugc chuan bi trong thing nudi cay 5L dé cac
ndng dd cudi ciing nhu duge néu trong dicu kién moi trudng 2 cia bang 1 va sau do
tién hanh khir tring trong ndi hép (tat ca cac thanh phan mdi truong duge tron trude va

sau d6 dugc cho khu trung bang ndi hap).

Str dung chai Duran 500ml, mot 0,4L cta moi truong dugce chudn bi dé cac
ndng d6 cudi cting nhu dugc néu trong diéu kién moi trudong 4 cua bang 1. Chai nay
duoc ndi trude qua mot 6ng, dé méi truong co thé duoc bd sung vao mdi thung nudi
cdy 5L chira moi truong clia diéu kién mdi truong 2, va sau do ndi hip duoc tién hanh
(tit ca cac thanh phin mai trudng dugc tron trude va sau d6 duge cho khir trung bang
ndi hap).

M3i 100ml tir chét 16ng nudi ciy so bd thu duge dugc cdy trong diéu kién vo
tring vao mdi thung nudi cdy 5L chta 2L mdi trudng ndi trén cua diéu kién moi
trudng 2 dé bit diu nudi cdy & didu kién 30°C. Nam gid sau khi bt diu nudi cdy, ct
mdi 2 gid, moi trudong cua diéu kién moi truong 4 dugc bd sung vao mot trong cac
thung nuoi ciy SL theo lugng 100ml cho mdi 14n b6 sung dugc chia lam 4 dot bd sung,
va tiép tuc nudi cdy. O thoi diém nay, su cung cip oxy dugc didu chinh bang cich
kiém soat s& vong, dé ngan ndng dd oxy hoa tan trong moi truong nudi ciy khong ha
xubng duéi 10%. Ty 1¢ tiéu thy oxy 1a 16n nhat & khoang 12 gi¢ sau khi bét dau nudi
cdy.

Sau 54 gid nudi cdy, céc chét 1ong nudi cdy thu dugc theo cach d6 duge pha
lodng bang nudc vo trung, va sau d6 dugc ap dung cho moi truong thach nudc thit
thong thuong, sau d6 duoc nudi cdy tinh qua dém & 37°C. Sé lwong khuan lac dugce

tao ra theo phuong phap do dugc dém dé tinh s6 luong cac té bao. Hon nita, dung dich
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lodng da dugc chuén bi trude duge lam néng & 80°C trong 30 phut va sau d6 dugce ap
dung tuong tu cho mdi trudng thach nude thit théng thuong, sau d6 dugc nudi cdy tinh
qua dém & 37°C. Sé lwong khuan lac dugc tao ra theo phwong phap d6 duoc dém dé
tinh s luong vi khudn chiu nhiét. Ty 1¢ hinh thanh bao tr duoc tinh todn tir cac két
qua ndy va dugc thé hién & bang 7.

Hon nita, mdt trong cac cua moi truong nudi céy thu duoc duoc ly tdm su
dung may ly tim lanh (TOMY SEIKO Co., Ltd. MX-307) ¢ tbc do 10.000 vong/phut
va 20°C trong 30 phut, bing céch d6 thu thap dugc 16p bé mit.

6ml axetonitril chta TFA 0,1% dugc bd sung vao cot chiét pha ran (Nihon
Waters K.K. Oasis HLB 3cc (400 mg) LP Extraction Cartridge) va dugc cho di qua cot
nay, va sau d6 6ml nudc cAt chira TFA 0,1% dugc bo sung dé di qua cot. 2ml 16p bé
mit thu duoc nho ly tAm theo phuong phap dé cua mdi méi trudng nudi cdy duoc bd
sung dé di qua cOt, va sau d6 6ml nudc cit chira TFA 0,1%, va 6ml axetonitril chtra
TFA 0,1%/nuéc ct (20:80, thé tich/thé tich) duoc cho di qua cdt 1an luot dé rua. Tiép
d6, Sml axetonitril chira TFA 0,1%/nudc cit (90:10, thé tich/thé tich) duoc cho di qua
cot, bang cach d6 thu thip dugc an nude giai hép. Axetonitril chira TFA 0,1%/nudc
cht (90:10, thé tich/thé tich) duge bd sung, dé lugng dung dich thu duoc 1a Sml, va sau
d6 tién hanh phan tich HPLC & cac didu kién sau.

HPLC: Agilent Technologies, Inc. 1260 Infinity

Cot: Nihon Waters K.K. XBridge C18 5 pm 4,6 x 250 mm

Pha di dong; A: nu6c cat chtra TFA 0,1%, B: axetonitril chira TFA 0,1%

0 dén3 phat A 80%/B 20%

3 dén 12 phat A 80%/B 20% — B 100%
12 dén 23 phut B 100%

23 dén 27 phut B 100% — A 80%/B 20%
27 dén 30 phit A 80%/B 20%

Tbc @6 dong chay: 1 ml/pht

Nhiét do: 40°C
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Budc séng phat hién: UV205 nm

Luong phun: 10 pl

Mau thue: Tturin A tr Bacillus subtilis (Merck)

Nong do: 30 ppm, 120 ppm

Dung mdi: axetonitril chtra TEA 0,1%/nuéc cat (90:10, thé tich/thé
tich)

MBi méi truong so voi mau thye vé dién tich dinh duge phat hién ¢ thoi gian
rira giai 12,1 phat va thoi gian rira giai 12,7 phut, bang cach do tinh toan dugc ndng do

iturin trong moi trudng nudi cay.
Céc két qua dugc the hién ¢ bang 7.

Béang 7. Két qua thir nghiém

Céc didu kién moi trudng 2 2+4
S6 luong céc té bao (cfu/ml) 1,23E+10 | 1,18E+10
S luong céc té bao chiu nhiét (cfu/ml) 0,87E+10| 1,21E+10
Ty 1 hinh thanh bao tir 78,5% 101,8%
Ndng d¢ iturin (ppm) 149,5 319,8

Trong thir nghiém nudi cdy nay, khoang nong dd vi khuan ting khoang 1,8 lan,
ndng do iturin tdng khoang 2,1 lan, va lugng tang nong do cac bao tir chiu nhiét dugc
xéac nhan & Bacillus subtilis dugc nudi cdy bang nudi cdy meé ¢ bd sung co chat so voi

Bacillus subtilis khong duoc nudi cdy bang nudi cdy mé ¢ bo sung co chat.
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YEU CAU BAO HO
1. Phuong phéap nudi cdy vi khuan Bacillus dé thu bao tir va/hoic cac lipopeptit vong,
bao gdm budc nudi cAy vi khuan Bacillus trong mdi truong léng chira duong hodc
nguyén li¢u tho 1a ngudn duong ma co ndng d6 nim trong khoang tir 50,1g/1 dén
100g/1 & thoi didm bat ddu nudi cdy, va sau d6 trong qué trinh nudi cdy, bd sung mdi
trrong nudi cdy mé c6 bd sung co chat vao moi trudong 1ong dé nuoi cdy, trong d6 moi
trudng nudi cdy mé c6 bd sung co chit ndy chtra dudng hodc nguyén liéu thd 1a ngudn
duong va hop chét chia nito, va c6 ty 1é trong luong (ty 18 C/N) clia cdc nguyén tir

cacbon d6i vé6i cac nguyén tir nito nam trong khoéng tir 5,5 dén 13,5,

trong do tong lugng dudng hodc nguyén ligu tho 1a ngudn dudng dugce bd sung
tr moi truong nudi cAy mé c6 bd sung co chit cho dén khi két thic nudi cdy 1a 100g

hoic it hon trén mdi lit moi trudong trudce khi bd sung.

2. Phuong phép nudi cdy vi khuan Bacillus theo diém 1, bao gom budc nudi cay vi
khudn Bacillus bang cach bo sung mdi truong nudi cdy meé cd bd sung co chat co ty 1€
trong luong (ty 1& C/N) cta cdc nguyén tir cacbon voi cac nguyén tir nito ndm trong

khoang tir 5,5 dén 12 vao moi truong long.

3. Phuong phép nudi cdy vi khudn Bacillus theo diém 1 hodc 2, trong d6 moi truong
nudi cdy mé co bd sung co chét dugc bd sung & thoi diém trong khoang thoi gian bay

gidy trude hodc sau thoi diém khi toc do tiéu thy oxy cta vi khuan Bacillus 1a 16n nhat.

4. Phuong phap nudi cly vi khuén Bacillus theo diém bét ky trong sb cac diém tir 1
dén 3, trong d6 moi truong nudi cdy mé co bd sung co chét dugc bo sung & thoi diém
trong khoang thoi gian tr ba gio dén ba muoi gio sau khi bét ddu nudi cdy.

5. Phuong phép nudi cly vi khuén Bacillus theo diém bét ky trong sd cac diém tur 1
dén 4, trong d6 mdi truong nudi chy mé c6 bd sung co chét thu dugc bang cch khit
tring bang nhiét dbi v6i dung dich chtra duong hodc nguyén ligu tho la ngudn dudng
va hop chét chira nito.

6. Phuong phéap nuoi cay vi khudn Bacillus theo diém bt ky trong s céc diém tir 1

dén 5, trong d6 dudng hodc nguyén liéu tho 1a ngudn dudng 1a duong khong khir.
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7. Phuong phap nudi cly vi khuén Bacillus theo diém 6, trong d6 dudng khong khir 1a
it nhat mét dudng dugc chon tir nhém bao gém sucroza, trehaloza, kestoza, melezitoza,

gentianoza, neobifurcoza, fungitetraoza, planteoza, rafinoza, stachyoza, va bifurcoza.

8. Phuong phap nuoi cdy vi khudn Bacillus theo diém bt ky trong sd cac diém tir 1
dén 7, trong d6 hop chét chua nito 13 it nhat mot hop chit duge chon tir nhém hop chét
nito vd co bao gém cac mudi amoni va amoniac, va nhém hop chét nito hitu co bao
gém cac axit amin, cac peptit, cac protein, ure, bot dau tuong da loai chit béo, cac
thanh phén co ngudn gbc tir dau tuong, cac thanh phan c6 ngudn gbc tir nidm men, dich
chiét ngd cd dic, bot khod cua dich chiét ngd co6 dic, cac thanh phan c6 ngudn gbc tir

ngd, cic protein dong vét va thuc vét va cdc san pham thiy phan cta ching.

9. Phuong phép nudi chy vi khuén Bacillus theo diém bit ky trong 36 cac diém tir 1
dén 8, trong d6 néng do oxy hoa tan trong moi truong long dugce duy tri & mirc 10%

hoac 16n hon.

10. Phuong phap nudi chy vi khuan Bacillus theo diém bét ky trong s6 cac diém tir 1
dén 9, trong d6 nhiét do cua moi truong long dugce didu chinh ndm trong khoang tir

20°C dén 60°C dé kiém soét sy sinh trudng cla vi khuén Bacillus.

11. Phuong phép nudi céy vi khuan Bacillus theo diém 10, trong d6 vi khuan Bacillus
dwoc nudi cdy & nhiét do nam trong khoang tir 28°C dén 32°C trong pha sinh trudng

logarit, va sau d6 dugc nudi chy & nhiét do ndm trong khoang tir 35°C dén 39°C.

12. Phuong phap nudi cdy vi khuan Bacillus theo diém bat ky trong s6 cac diém tir 1
dén 11, trong do vi khuan Bacillus dugc chon tir nhém bao gém 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.
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13. Phuong phép san xuit chit hiru ich duoc chon tir nhém bao gbm bao tir va
lipopeptit vong, bao gdm buéc san xudt chit hitu ich trong méi trudng 1éng bing cach
sir dung phuong phap nudi ciy theo diém bét ky trong sb cac diém tir 1 dén 12.

14. Phuong phap san xudt chit hitu ich theo diém 13, trong d6 chit hitu ich 1a bao tir
ctia vi khudn Bacillus.

15. Phuong phdp san xudt chit hiru ich theo diém 13, trong d6 chét hitu ich 1a
lipopeptit vong.

16. Phuong phéap san xudt chat hiru ich theo diém 15, trong d6 lipopeptit vong 1a it
nhit mét lipopeptit vong duge chon tir nhém bao gbm iturin, surfactin, plipastatin,
fengyxin, baxilomyxin, lichenysin, kurstakin, mycosubtilin, colistin, fusarixidin,

paenibacterin, polymyxin va pumilaxidin.
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