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Linh vire k§ thuat dwoc dé cap
Séang ché dé cap dén phuong phap nudi ciy vi khuén tao ra bao ti.
Tinh trang ky thuét ciia sang ché

Vi khuan sinh bao t& nhu cac vi khuan thudc giong Bacillus dugc st dung
trong nhi€u linh vuc khac nhau bao gom san xuat cac enzym va cac chat httru ich, san
xuat thuc pham 1€n men, phan hiy chat hitu co, thude dung cho céc rdi loan cia rudt,

cac thuoc diét vi khuan va cac phan bon vi sinh, chang han.

Str dung vi khuédn sinh bao tir 1am thudc dung cho céc rdi loan cia rudt, cac
thudc diét vi khudn, hodc cac phan bén vi sinh can phai bd sung cac té bao sdng lam
thanh phn hoat héa vao cac san phdm, va cac té bao dudi dang céc bio ti ¢6 tinh 1au
bén tét thudng duoc sit dung dé bd sung. Do d6, doi hoi phuong phép san xuat cac bao

tr voi hiéu suat cao hon.

Vi khuén sinh bao tr sinh trudng khi duoc dit vao méi trudng thich hop dbi
véi sy sinh trudng va tao ra cac bao tir & cac té bao sinh dudng khi duge dadt vao moi
truomg thich hop déi vé6i su hinh thanh bao tit. Do s6 luong cac bao tir khong bao gio
vugt qua sb lugng céac té bao sinh dudng ban dau, ¢6 it nhat hai mat dé cai thién nang
suét cac bao ti, cai thién vé hidu suit nudi cdy dé nudi cy cac té bao sinh dudng va
cai thién v& tbc do hinh thanh bao tir tir cac té bao sinh dudng.

Moi truong thich hop dbi v6i sy sinh truong 1a mdi trudng ma cé mit cac
thanh phan dinh dudng véi cac lwong du cho sy sinh trudng clia ching vi khun lién
quan, va thé tich nuéc, ap suét thAm thau, nhiét 4o, do pH, n@)ng do oxy, va yéu td

tuong tu ndm trong pham vi cho phép chiing sinh truéng dugc.

Hon nita, phuong phap san xuat san pham di héa dich cé hiéu suat cao hon
dugc doi hdi dé san xuat cac enzym va cac chat hitu ich. It nhat c6 hai mat de cai thién
ndng sudt clia cdc enzym va cac chat hitu ich, gdy ra trang thai trao doi chat trong do

chét dich dugc san xuit & mirc cao va duy tri trang thai nay trong thoi gian dai.
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Thong thudng, viée cai thién hidu sudt nudi cdy ddi véi viée nudi cdy céc té
bao sinh dudng va duy tri trang thai trao ddi chit trong d6 cac chat chuyén héa duge
san xudt & mirc cao dat dugc nhd viée téi wu hoa cac diéu kién khac nhau & trén, dic
biét 1a cai thién ché phém moi trudng va cai thién néng do.

C6 nhidu bdo céo lién quan dén cong nghé san xuét cdc bao tir vi khuin
Bacillus & mirc cao, nhu dugc minh hoa chéng han & céc tai li€u phi séng ché 1 dén 3,
tuy nhién, cac k¥ thuat dugc st dung trong cac bdo cdo nay 1a sy cdi thién cia cac ché
phdm va sy cai thién cac ndng do ctia moi trudong. Tai liéu phi sang ché 3 cla cic tai
liéu ndy bdo c4o ning sudt cao nhit, tuy nhién, theo tai liéu ndy, lugng dudng dugc st
dung trén mdi lit moi truong 1a khoang 100g/1 (bao gdm luong can duoc cip), mdi
trwong duge st dung trong tai liéu nay chira dudng & ndng do rét cao. Tuy nhién, viéc
tang hon nira ndng d6 dudng gy ra cac ton hai dén muc thiét bi nudi cdy trd nén
khong thé oxy hoa duge do nhu ciu oxy ting 1én, cic thanh phin dinh dudng con lai
trong thoi gian dai trong moi truong, dan dén giam ty 1& hinh thanh bio t, doi hoi
phai kéo dai thoi gian nudi céy, chéng han. Hon nfra, chinh sy ting néng do cac thanh
phdn dinh dudng nhu cic dudng co thé co tac dong lam tc ché sy sinh truong. Hon
nita, khi ndng do cac té bao sinh dudng ting lén trong qué trinh nudi cdy, co ché, “gay
cam gidc mét d6 (quorum sensing)” phat hién ndng do ctia chinh n6 va thay ddi cac
qué trinh trao ddi chét, gdy ra sy hinh thanh bao tir, va do d6 hién tugng c6 thé xay ra
d8 ngay ca khi ndng do cac thanh phan dinh dudng ting thém nita, cac té bao sinh

dudng khong sinh trudng dén moét mire do nhét dinh.

Nhu duge md ta & trén, cac k§ thuat théng thuong bao gdm lam ting ndéng do
cac thanh phén dinh dudng dwoc bd sung vao méi trudong dé 1am ting higu suit nudi

cay co nhitng han ché.

Trong khi d6, tai liéu sang ché 1 boc 16 phuong phap gdy ra su hinh thanh bao
tir bing cach lam giam ndng d6 oxy hoa tan sau khi c4c t& bao sinh dudng sinh truong.
Ngoai ra, tai liéu sang ché 2 boc 16 phuong phép gay ra sy hinh thanh bao ti bang cach
tiép tuc nudi cdy trong thoi gian dai sau khi ngudn cacbon bi tiéu thu hoan toan. Hon
nita, tai liéu sang ché 3 bdc 16 phuong phép san xudt cac bao tir bang cach xé4c dinh

pham vi ndong dd phosphat trong moi truong nudi cdy va pham vi cung cip oxy va toc
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d6 khudy lam céc di€u kién nuoi cdy. Tuy nhién, tat ca cic k¥ thuit nay tao ra cic diéu
kién thich hop ddi véi sy hinh thanh bao tr cua céc t€ bao sinh dudng, va khong goép
phan lam cho “céc té bao sinh dudng sinh trudng & nong do cao” chu yéu doi vdi viée

cai thién manh mé& néng suat céc bao ti.

Hon nita, tai liéu phi sang ché 4 bdc 16 ring viée st dung khang sinh & ndng
d6 thip hon ndng do tre ché sy sinh truéng c6 thé G ché vi khuén Bacillus sinh ra cac
bao tir trong qué trinh nudi cdy, va sy bd sung decoyinin vao d6 c6 thé lam mét tac
dung rc ché su hinh thanh bao t&r. Tuy nhién, tai liéu nay ciing ching minh 1& & moi
truong nhu vdy (ndng dd glucoza 1a 1%, va ham lugng cacbon 1a 4,0/l trong mdi
treong) chira khang sinh & ndng do thip nhu dwoc str dung trong tai liéu sang ché 4,
ndng d6 cua céc bao tir dwgce tao ra theo cach d6 gidm xubng tiy thudc vao ndng dod
ctia khang sinh duge bd sung, do d6 cong nghé nay khong thé dugc coi 13 cong nghé
6 kha ning gdp phan san sinh cac bao tir & mirc cao.

C6 nhidu bao cdo bdo cdo lién quan dén cong nghé san xuét cac chét hitu ich
stt dung vi khudn Bacillus nhu dugc minh hoa & céc tai liéu sang ché 4 va 5, ching han,
nhung c4 hai tai liéu ndy déu mo ta cac k¥ thuat cai thién cac ché phidm mai trudong va
céc diéu kién nudi cdy. Tuy nhién, do nhu cau oxy ting l1én, su trc ché sinh trudng bai
céc thanh phan dinh dudng, kich thich sy hinh thanh bao tir bang cach gy cam giac
méat do, va twong ty nhu dugc md td & trén, nén da c6 nhitng han ché dbi vai cac k§
thuat cai thién hiéu sut nudi cdy bing cach gia ting ndng do cta cic thanh phin moi

truong.

Céc tai liéu sang ché nay con boc 16 cac phuong phéap thu cac ching vi khuan
c6 kha ndng san sinh cac chat chuyén héa dich & mic cao nho st dung céc the bién
nap hodc dot bién, tuy nhién, diéu nay lam thay doi céc tinh trang di truyén cua ching

kiéu hoang dai, c6 thé dan dén lam mét hodc lam suy giam cic dic tinh c6 loi khéc.
Tai liéu trich dan
Céc tai liéu sang ché

Tai liéu sang ché 1: JP2007-236286A

Tai liéu sang ché 2: JP2000-217567A
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Tai liéu sang ché 3: JP2007-195542A

Tai lidu sang ché 4: JP3635638B

Tai liéu sang ché 5: JP4338080B
Céc tai lidu phi sang ché

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

Tai liéu phi sang ché 2: Curr Microbiol 2013,66,279-285

Tai lidu phi sang ché 3: Advances in Microbiology 2014, 4, 444-454

Tai liéu phi sang ché 4: Journal of General Microbiology 1983, 129, 3709-3720
Ban chét k§ thuit ciia sang ché
Vén dé can duoc giai quyét boi sang ché

Nhu dugc md ta & trén, cac k¥ thuét thong thuong dé 1am tang ning sudt bao
tir ctia vi khuén sinh bao tir va ning suét cua cac chat hitu ich nhu céc chat chuyén hoa
bing cach lam ting ndng do mdi trudng ¢ nhirng han ché. Do d6, muc dich cuia sang
ché 1a @& xuét phuong phap nudi ciy méi ma sir dung phuong thirc méi, ma bang cach
do6 cac bao tir va cac chit hiru ich nhu cdc chét chuyén héa ¢ thé duoc san xuat du

nho cai thién hiéu qua sinh trudng clia cac t€ bao sinh dudng trong qua trinh nuoi cdy.
Céch thire giai quyét van dé

Nho cac nghién ctru chuyén sdu nham giai quyét cac van dé trén, tac gia sang
ché da phat hién ra rang ning suét clia cic bao tir va ning sudt cua cac chét hiru ich
nhu cac chit chuyén hoa c6 thé dugc cai thién mot cach dang ké, so véi truong hop
khong bd sung chit tc ché sy hinh thanh bao tir, bing cach cho céc té bao sinh dudng
sinh trudng voi sy c¢6 mat cla chét e ché sy hinh thanh bao tir st dung moi truong
chtra nguén cacbon ¢ néng dd cao, va sau do kich thich su hinh thanh bao t&. Do d6,

tac gia sang ché da hoan thanh duoc sang ché.

Sang ché @& cap cac khia canh dudi day:
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[1] Phuong phap nudi cdy vi khuin tao ra bao tir, bao gdbm nudi cdy vi khuin sinh bao
tir trong méi trudng ma chit we ché su hinh thanh bao tir dwgce bd sung vao moi trudng

nay, trong dé6 moi trudng nay c6 ham lugng cacbon 1a 9,1g/1 hodc 16n hon.

[2] Phuong phdp nudi cdy vi khuén tao ra bao tir theo muc [1], trong d6 chét e ché su

hinh thanh bao tir 1a chét we ché enzym.

[3] Phuong phép nudi cdy vi khudn tao ra bao tit theo muc [1] hodc [2], trong d6 chét
Grc ché su hinh thanh bao t&r 14 it nhit mot chit dugc chon tr nhém bao gff)m
lincomyxin, erythromyxin, rifampixin, cloramphenicol, streptomyxin, cafein, axit
cafeic, actinomyxin, axit fusidic, lipiarmyxin, puromyxin, spectinomyxin, tetraxyclin,

va thiostrepton.

[4] Phuong phép nudi cdy vi khuén tao ra bao tir theo muc bét ky trong sb cac muc tir
muc [1] dén [3], trong d6 ndng do cta chét trc ché sy hinh thanh bao tir bing hoic thip
hon ndng do te ché sinh trudng cta chit ma e ché sy sinh trudng cta vi khuan sinh
bao tir.

[5] Phuong phap nudi cdy vi khuén tao ra bao tir theo muc bét ky trong sb cac muc tir
muc [1] dén [4], trong d6 ndng do ctia chét (rc ché sy hinh thanh bao tir 1a 15 ppm hodc

nho hon.

[6] Phuong phap nudi cy vi khudn tao ra bao tir theo muc bit ky trong sd cac muc tir

muc [1] dén [5], bao gdm bd sung chét thic ddy hinh thanh bao ti vao moi truong.

[7] Phuong phap nudi cdy vi khuan tao ra bao ti theo muc [6], trong d6 chat thuc déy
hinh thanh bao t&r dugce bd sung vao mdi trudng tai mot thoi diém trong khoang thoi
gian tir 5 gior dén 70 gid sau khi bit dau nudi cdy.

[8] Phuong phap nudi cdy vi khuan tao ra bao tir theo muc [6] hodc [7], trong d6 chét
thuc ddy hinh thanh bao tir 1 chét twong ty nucleobazo, axit hitu co, axit amin, hgp

chit amoni, hop chét axit nitric, hop chat axit nitro hodc khoang chét.

[9] Phuong phap nudi cdy vi khuin tao ra bao tir theo muc bat ky trong sb cac muc tir
muc [6] dén [8], trong d6 chét thuc ddy hinh thanh bao tir 14 it nhat mot chit dugc chon
tir nhém bao gdm decoyinin, mizoribin, mycophenol, 6-azauraxil, axit lactic va mudi

clia no, axit axetic va muoi cia no, axit butyric va mudi cia nd, mangan, amoni, canxi,

-6-



36200

alanin, arginin, asparagin, axit aspartic, xystein, glutamin, axit glutamic, glyxin,
histidin, isoloxin, loxin, lysin, methionin, phenylalanin, prolin, serin, threonin,

tryptophan, tyrosin, valin, amoni lactat, va amoni axetat.

[10] Phwong phép nudi cdy vi khuén tao ra bao tir theo muc bt ky trong s cac muc tir
muc [6] dén [9], trong d6 chét thuc ddy hinh thanh bao tir duge bd sung & ndng do 1a

10ppm dén 10.000ppm vao moi trudng.

[11] Phuong phép nudi cy vi khuén tao ra bao tir theo muc bit ky trong s cac muc tir

muc [1] d@n [10], trong d6 vi khudn sinh bao tir 13 vi khuan Bacillus.

[12] Phuong phéap nudi cdy vi khuin tao ra bao tir theo muc [11], trong d6 vi khuin
Bacillus dugc chon tir 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.

[13] Phuong phép san xuét chit hiru ich, bao gdbm san xudt chat hitu ich bing cach sir

dung phuong phép nudi cdy theo muc bat ky trong sé cac muc tir muc [1] dén [12].

[14] Phuong phap san xuét chét hiru ich theo muc [13], trong d6 chét hiru ich 1a bao tir

cua vi khuan sinh bao t.

[15] Phuong phap san xudt chét hitu ich theo muc [13], trong d6 chét hitu ich 1a chat

chuyén hoa ctia vi khudn sinh bao ti.
[16] Phuong phap san xudt theo muyc [15], trong d6 chit chuyén héa 1a lipopeptit vong.

[17] Phuong phap san xudt theo muc [16], trong d6 lipopeptit vong 1a it nhit mot

lipopeptit vong dugc chon tr nhém bao gém iturin, surfactin, plipastatin, fengyxin,
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baxilomyxin, lichenysin, kurstakin, mycosubtilin, colistin, fusarixidin, paenibacterin,

polymyxin, va pumilaxidin.
Hi¢u qué cua sang ché

Vi khuén sinh bao tir bat cic qué trinh trao ddi chét tir su sinh trudng & dang
céc t& bao sinh dudng dén hinh thanh bao tir nhd gdy cam giac rut cac chat dinh dudng
ra va gy cam gidc mat do. Phuong phap ctia sang ché gitr cho khoang thoi gian sinh
trudng sinh dudng 1au hon binh thudng nhd e ché viée bat trao d6i chit dé hinh thanh
bao tir mot cach doc 1ap tir cac k§ thuat thong thuong 1a 1am tang ndng do mdi trudng,
dat dén ndng do cac t& bao sinh dudng cao hon va ndng do cic chét chuyén hoéa cao
hon. Hon nifta, bang cach bd sung chét thic dy hinh thanh bao ti va loai bo clia chét
trc ché nay, va dam bao khoang thoi gian nudi chy du dai, phuong phap nay cho phép
tao ra cac bao ti, va co thé 1am ting manh ning suit bao tir cudi cling va ning suit cta
céc chit hitu ich nhu cac chét chuyén héa.

M3 ta chi tiét sang ché

Phwong phép nudi cdy vi khuén tao ra bao tir clia sang ché bao gdm nudi ciy
vi khudn sinh bao tir trong méi truong ma chat we ché sy hinh thanh bao ti duoc bd
sung vao moi trudng nay, trong dé6 mdi truong ndy c6 ham lugng cacbon 1a 9,1g/1 hodc

16n hon.

Céc bao tir cta vi khudn sinh bao tir va céc chét hitu ich nhu céc chét chuyén
hoa c6 thé thu duoc v6i nang suét kha 16n bang cach st dung phuong phap nudi cy vi

khuan tao ra bao ttr ciia sang ché.

Trong sang ché, loai vi khuéan sinh bao tir khong bi giéi han cu thé, va céac vi
du cua n6 bao gom vi khuan Bacillus, vi khuan Paenibacillus, vi khuan Geobacillus,

vi khuan Clostridium, va vi khuan Sporosarcina.

Céc vi du v& vi khudn Bacillus khong bi giéi han cu thé mién 12 ching 12 vi
khuén dugc xép vao gibng Bacillus, va bao gbm 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
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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.

Céac vi du vé vi khuln Paenibacillus bao gom Paenibacillus macerans,

Paenibacillus amylolyticus, Paenibacillus peoriate, va Paenibacillus elgii.

Céc vi du v& vi khudn Geobacillus bao gdbm Geobacillus thermoglucosidasius,

Geobacillus caldoxylosilyticus, va Geobacillus stearothermophilus.

Cac vi du vé vi khudn Clostridium bao gém Clostridium butyricum,
Clostridium  kluyveri, Clostridium acetobutylicum, Clostridium aminobutyricum,
Clostridium  beijerinckii, Clostridium saccharoperbutylacetonicum, Clostridium

thermocellum, Clostridium ljungdahlii, va Clostridium botulinum.

Cac vi du vé vi khuan Sporosarcina bao gbm Sporosarcina pasteurii,

Sporosarcina ureae, Sporosarcina psychrophila, va Sporosarcina thermotolerans.

Vi khuén sinh bao t& nhu vi khun Bacillus ¢6 thé khong phai vi khuén téi to

hop hodc vi khuén tai t6 hop, va t6t hon 13 vi khuin khong mang gen khang khang sinh.

Trong sang ché, thut ngfr (cac) “chit hitu ich” chi céc chét thé hién hoat tinh
sinh hoc nhu tidc dung thuc déy sinh trudng ciia dong vat va thuc vat, tac dung diét vi
khun -kim ham vi khuén, va tac dung hoat hoa céc gen, cac chit co kha ning tng
dung trong cong nghiép nhu cac enzyme khac nhau, céc axit lactic, va céc axit amin,
va c4c san pham 1én men cia chung duoc sir dung lam thuc phim nhu dau twong va
sita chua 1én men. Céc vi du cu thé cia né bao gdm cac bao tir ciia vi khuén sinh bao
tr va cac chit chuyén hoa cta vi khun Bacillus. Cac chit chuyén héa cta vi khuan
Bacillus 13 cac hop phan hoat héa ngoai cac té bao sbng, ma duoc san xuit nhd nudi
cdy, va cac vi du ctia né bao gdm cac peptit vong c6 hoat tinh khang sinh va hoat tinh

bé mat va cac enzym nhu proteaza va lipaza.
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Céc vi du vé lipopeptit vong tirc 13 chit chuyén hoa ctia vi khuan Bacillus bao
gdm it nhit mot lipopeptit vong dugc chon tir nhém bao gdm iturin, surfactin,
plipastatin, fengyxin, baxilomyxin, lichenysin, kurstakin, mycosubtilin, colistin,

fusarixidin, paenibacterin, polymyxin va pumilaxidin.

Moi truong 16ng duoc st dung dé nudi cdy chira ngudn cacbon va ngudn nito.
Céc vi du vé nguén cacbon ¢6 thé di hoa ma c6 thé duoc di héa béi vi khuén sinh bao
tt nhu vi khudn Bacillus bao gﬁ“)m cac duong (nhu tinh bdt, glucoza, lactoza, glyxerol,
arabinoza, riboza, xyloza, galactoza, fructoza, manoza, inositol, manitol, sorbitol,
glucosamin, N-axetylglucosamin, xelobioza, maltoza, sucroza, trehaloza, va xylitol)
hodc nguyén li¢u tho 1a nguén dudng, cac rugu, cac axit hitu co, cac mubi ctia axit hitu
co, cac alkan hodc cac nguén cacbon néi chung khac. Cac vi dy vé ngu&‘)n nito ¢6 thé
di héa ma c6 thé duge di hoa boi vi khuén sinh bao tir nhu vi khuén Bacillus bao gém
céc thanh phin c6 ngudn gdc tir d4u twong, cc thanh phin c6 ngudn gbe tir nAm men,
céc thanh phan ¢6 ngudn gdc tir ngd, cac protein dong vat va thuc vat va céc san phim
di hoa ctia no, cac mudi amoni nhu amoni nitrat, amoni sulfat, amoni clorua, va amoni

axetat, amoniac, natri nitrat, kali nitrat, natri glutamat, va ure.

Ham lugng cacbon trong méi truong 1éng duoc st dung trong sang ché tét hon
1a bang 9,1g/1 hodc 16n hon, tét hon 1a bang 10,2g/1 hodc 16n hon, va tét hon nita la
bing 15g/1 hodc 16n hon. Ngoai ra tdt hon, ham lugng cacbon t6t hon 13 bang 18g/1

hodc 16n hon.

Ham lugng cta cacbon tuc 1a nguyén li€u thd ty nhién trong céc thanh phén
mdi trudong c¢6 thé duogc tinh todn so bd 1a 40% trong lwong cla tong luong duong va
50% trong lugng cua téng lwong protein. Tong lwong dudng c6 thé dwoc xac dinh 14
ndng d6 dudong bing phuwong phap Somogyi sau khi 2,5 gi thily phan trong axit &
100°C. Téng lwong protein c6 thé duoc tinh toan so bd bing cach xac dinh tbng luong
nito bang phuong phap Kjeldahl va sau d6 nhan lugng nay véi hé s6 chuyén ddi, 6,25.

Khi ndng d6 cta ngudn cacbon trong moi trudng thdp, sy hinh thanh bao tir
bit dau khi ngudn cacbon dwgc rit ra. Trong trudng hop nay, khi chit trc ché (lam
cham) su hinh thanh bao tir dugc bd sung, cac t€ bao vi khuan & trang thai sinh dudng

bi dit vao tinh trang céc thanh phan dinh dudng duge rit ra trong thoi gian dai. Do dé,
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tang sb luong cac t& bao sinh dudng chét so v6i trudong hop khong bd sung chit e ché
st hinh thanh bao ttr, ddn dén hiéu sudt nudi cdy giam (tai lidu phi sang ché 4 roi vao
tredng hop nay). Mt khac, khi ndng do cua ngudn cacbon trong moi truong du cao,
sy hinh thanh bao tr bt ddu nho gdy cam gidc mat do hodc twong tu, khi cac té bao
sinh dudng 16n [én. Trong truong hop nay, khi chit e ché sy hinh thanh bao tir dugc
bd sung, giai doan sinh trudéng sinh dudng dai hon giai doan sinh trudng sinh dudng
trong truong hop khéng bd sung chét e ché sy hinh thanh bao tir. N6i chung, cac té
bao sinh dudng 16n 1én dén mot mire d6 16n hon dang ké so véi mat do cia cac té bao
tao ra cac bao tir nhd gy cam gidc mat do v.v., ddn dén hiéu sudt nudi cdy cia céc té

bao va cac chat chuyén hoa tang.

Trong khi do6, gidi han trén ciia ham lugng cacbon trong mdi trudng long
khong bi gidi han cu thé. Ching han, ham lugng cacbon tét hon 1a 100g/l hogic nhé

hon va t6t hon nira 13 72g/1 hodc nho hon.

Trong sang ché, moi trudong [6ng ma tot hon dugce st dung dé nudi cay co ty 1€

C/N (ty 18 trong lugng ctia ham luong cacbon ddi véi ham lugng nito) 14 3 dén 12.

Ty 18 C/N duge tinh 13 nhu sau: ty 16 C/N = tdng cia cac ham lugng cacbon
trong mdi thanh phin méi truong/tdng cla cdc ham lwong nito trong mdi thanh phan
moi trudong.

Céc thanh phan mdi truong khac, nhu cdc mudi kim loai vét thudng dugc sir
dung dé nudi cdy vi khuén sinh bao t& nhu vi khudn Bacillus, ¢ thé duoc bd sung
mién 1 chung khong gy anh hudng bét loi dén sy hinh thanh bao tir va ning sut cua
cac chét chuyén héa dich, va néu cin, cac axit amin hodc cac vitamin c6 thé dugc bd

sung, ching han.

Trong phwong phéap cua sang ché, chat trc ché (1am cham) sy hinh thanh bao tir
duoc bd sung vao mdi truong va vi khuan sinh bao tir dwge nudi cdy. Chét wc ché su
hinh thanh bao tir ¢6 thé 1a chét bit ky ¢6 kha ning trc ché sy hinh thanh bao i ctia vi
khudn sinh bao tir nhu vi khudn Bacillus, va céc vi du cta n6 bao gdm cac chit trc ché
enzym. Cu thé, lincomyxin, erythromyxin, rifampixin, cloramphenicol, streptomyxin,
cafein, axit cafeic, actinomyxin, axit fusidic, lipiarmyxin, puromyxin, spectinomyxin,

tetraxyclin, va thiostrepton c¢6 thé dugc st dung.
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Nhiéu chit trc ché trong s6 cac chét e ché nay thé hién hiéu qua we ché sinh
truong clia céc t& bao sinh dudng & cac ndng dd nhét dinh. Tuy nhién, khi duoc sir
dung & cac ndng do thip hon cac ndng d6 nay dang ké, cac chét e ché nay e ché su
hinh thanh bao tir trong khi hiu nhu khong thé hién hiéu qua trc ché su sinh truéng ctia

cac té bao sinh dudng.

Trong phwong phép cia sang ché, ndng d6 ctia chat Grc ché sy hinh thanh bao
tr duoc bd sung vao mdi trudong tot hon bing hodc thip hon ndng do e ché sinh
trudng cua chdt ma vi khudn sinh bao tir bi e ché sinh truéng & d6, va t6t hon 1a 15
ppm hodc nhé hon, va tét hon nita 1 10 ppm hozc nho hon, ching han. Trong khi dd,
gidi han dudi ciia ndng d6 nay c6 thé 1a ndng d6 ma & ndng do nay chét we ché sy hinh
thanh bao tir ¢6 thé boc 16 hiéu qua e ché su hinh thanh bao tir, va tét hon 13 0,01 ppm

hodc 16n hon.

Chéng han, ndng do cta lincomyxin t&t hon nim trong khoang tir 0,05 ppm
dén 15 ppm, Ngoai ra tét hon 1a 0,05 ppm dén 1 ppm, va tot hon nita 13 0,05 ppm dén
0,75 ppm. Nong do clia erythromyxin t6t hon nim trong khoang tir 0,05 ppm dén 1
ppm, ndng d6 cia rifampixin t6t hon nim trong khoang tir 5 ppm dén 10 ppm, ndéng dod
ctia cloramphenicol t6t hon ndm trong khoang tir 0,1 ppm dén 2 ppm, ndng do cua
streptomyxin t&t hon nam trong khoang tir 5 ppm dén 15 ppm, ndng do cla cafein tot
hon ndm trong khoang tir 5 ppm dén 10 ppm, ndng dd ctia axit cafeic t6t hon nim
trong khoang tir 5 ppm dén 10 ppm, ndng do cia actinomyxin tét hon nim trong
khoang tir 0,1 ppm dén 10 ppm, ndng d6 clia axit fusidic t6t hon ndm trong khoang tir
0,1 ppm dén 10 ppm, ndng d6 cta lipiarmyxin t6t hon nim trong khoang tir 0,1 ppm
dén 10 ppm, ndng dd ctia puromyxin t6t hon nim trong khoang tir t6t hon nam trong
khoang tir 0,1 ppm dén 10 ppm, ndng do cia spectinomyxin tdt hon nim trong khoang
tir 0,1 ppm dén 10 ppm, ndng d6 ctia tetraxyclin tot hon nim trong khoang tir 0,1 ppm
dén 10 ppm, va ndng d6 ctia thiostrepton t6t hon nam trong khoang tir 0,1 ppm dén 10
ppm.

Chat tre ché sy hinh thanh bao tir ¢6 thé chtra trong méi truong & thoi diém bt
ddu nudi cdy hodc c6 thé duoc bd sung trong qué trinh nudi cdy. Khi dugc bd sung

trong qué trinh nudi cdy, chit we ché sy hinh thanh bao tir t6t hon 1a dugc bd sung tai
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mdt thoi diém trong khoang thoi gian tir 0 gid dén 10 gio sau khi bét dau nudi cdy,

chang han.

Véi su ¢6 mit cia chat te ché sy hinh thanh bao tir duoc bd sung, vi khuin
sinh bao tt nhu vi khudn Bacillus tbt hon duge nudi cdy cho dén khi ndng do té bao vi
khudn dat dén ndng dd cao nhu 1x10%ml hodc 1én hon, va cu thé hon, tbt hon dugc

nudi cdy trong 5 dén 80 gio.

Su hinh thanh bao tir ¢6 thé duoc thiic ddy nho nudi cdy thoi gian dai véi su co
mit cta chét e ché sy hinh thanh bao tir. Ching han, trong trudng hop lincomyxin, sy
hinh thanh bao t&r c6 thé duge thuc ddy khoang 40 dén 80 gio nudi cdy sau khi bd sung
0,05 ppm dén 0,5ppm lincomyxin. Trong trudng hgp cloramphenicol, sy hinh thanh
bao tt ¢6 thé duge thic ddy khoang 40 dén 80 gidr nuodi cdy sau khi bd sung 0,1 ppm
dén 0,5 ppm cloramphenicol. Trong trudng hop erythromyxin, sy hinh thanh bao tir c6
thd duge thic ddy khoang 40 dén 80 gid nudi cdy sau khi bd sung 0,05 ppm dén 0,2
ppm erythromyxin.

Trong phuong phap cta sang ché, cac té bao sinh dudng duge nudi cly theo
phuong phép sao cho ndng do cao véi su 6 mit cia chat trc ché sy hinh thanh bao tir,
va sau d6 cht thic déy hinh thanh bao t& ¢6 thé dugc bd sung. Do do, sy hinh thanh

bao tir ¢6 thé thuc ddy.

O day, chit thic ddy hinh thanh bao tir c6 thé 1a chit bit ky c6 kha ning thic
déy su hinh thanh bao tir cta vi khudn sinh bao tir nhu vi khudn Bacillus, va cac vi du
cua no bao gém cac chét tuong tu nucleobazo, cic axit hitu co, cac axit amin, cdc hgp
chit amoni, cac hop chét axit nitric, cdc hop chét axit nitro, va cdc khodng chat. Céc vi
du cu thé hon ctia n6 bao gém decoyinin, mizoribin, mycophenol, 6-azauraxil, axit
lactic va mudi cta nd, axit axetic va mubi ctia né, axit butyric va mubi cta no, mangan,
amoni, canxi, alanin, arginin, asparagin, axit aspartic, Xystein, glutamin, axit glutamic,
glyxin, histidin, isoloxin, loxin, lysin, methionin, phenylalanin, prolin, serin, threonin,

tryptophan, tyrosin, valin, amoni lactat, va amoni axetat.

Viéc bd sung chét thuc ddy hinh thanh bao tir trong khi hodc sau khi cac té bao
sinh dudng sinh tredng 12 hidu qua. Do do6, chit thiuc ddy hinh thanh bao tir t6t hon

duoc bd sung khi ndng do té bao vi khudn 14 1x10%/ml hodc 16n hon. Ching han, chét
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thic déy hinh thanh bao tir tdt hon duge bd sung sau 5 dén 70 gid nudi cdy véi su c6
mat cua chét (rc ché su hinh thanh bao tr, va chéng han, chét thuc déy hinh thanh bao
tir mong mudn duge bd sung tai mot thoi diém trong khoang thoi gian tir 5 gid dén 70

gi0 sau khi bat dau nudi cay.

Khoéang 10 dén 30 gid nudi cdy véi sw c6 mit ciia chét thuc ddy hinh thanh

bao tir, ¢ thé thu dugc cac bao tir ¢6 thé & ndong dd cao, chang han.

V& ndng d6 cta chét thuc ddy hinh thanh bao tir, ching han, néng do cia
decoyinin t6t hon nim trong khoang tir 10ppm dén 1000ppm, ndng d6 ctia mizoribin
t6t hon nim trong khoang tir 10ppm dén 1000ppm, ndng d6 ctia mycophenol t6t hon
nim trong khoang tir 10ppm dén 1000ppm, ndng d6 clia 6-azauraxil t6t hon nim trong
khoang tir 10ppm dén 1000ppm, ndng do cla axit lactic t6t hon nim trong khoang tir
500ppm dén 10.000ppm, ndéng d6 chia axit axetic tot hon nam trong khoang tir 500ppm
dén 10.000ppm, ndng dd cia axit butyric t5t hon nim trong khoang tir 500ppm dén
10.000ppm, ndng do ctia mangan tdt hon nim trong khoang tir 100ppm dén 1000ppm,
ndng do ctia amoni tot hon nam trong khoang tir 500ppm dén 10.000ppm, ndng do6 cia
canxi t6t hon ndm trong khoang tir 100ppm dén 1000ppm, ndng d6 ciia alanin t6t hon
nam trong khoang tir 500ppm dén 10.000ppm, ndng d6 ctia arginin t5t hon nam trong
khoang tir 500ppm dén 10.000ppm, ndng do clia asparagin t6t hon nam trong khoang
tir 500ppm dén 10.000ppm, ndéng dd cia axit aspartic tdt hon nim trong khoang tir
500ppm dén 10.000ppm, ndng dd ctia xystein tot hon nim trong khoang tir 500ppm
dén 10.000ppm, ndng d6 cua glutamin t&t hon nim trong khoang tir S00ppm dén
10.000ppm, nong dd cia axit glutamic tot hon ndm trong khoang tir S00ppm dén
10.000ppm, ndng dd cua glyxin tot hon nim trong khoang tir 500ppm dén 10.000ppm,
ndng dd cta histidin tot hon nam trong khoang tir 500ppm dén 10.000ppm, ndéng do
cta isoloxin tdt hon ndm trong khoang tir 500ppm dén 10.000ppm, ndng do cta loxin
t6t hon nim trong khoang tir 500ppm dén 10.000ppm, ndng do ctia lysin t6t hon nam
trong khoang tir 500ppm dén 10.000ppm, ndng dd ciia methionin t6t hon nam trong
khoang tir 500ppm dén 10.000ppm, ndng do cta phenylalanin tbt hon ndm trong
khoang tir 500ppm dén 10.000ppm, ndng d6 ciia prolin tét hon nim trong khoang tir
500ppm dén 10.000ppm, ndng do cta serin tot hon nim trong khoang tlr 500ppm dén
10.000ppm, ndng d6 cta threonin tdt hon nim trong khoang tir 500ppm dén
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10.000ppm, ndng dd cia tryptophan tét hon nim trong khoang tir 500ppm dén
10.000ppm, ndng dd ctia tyrosin tdt hon nim trong khoang tir 500ppm dén 10.000ppm,

va ndng do cua valin t&t hon nim trong khoang tir 500ppm dén 10.000ppm.

Céc didu kién khac nhau khac bao gdm cbinh nudi cdy, cac ché phdm méi
truong, néng dd, nhiét do, do pH va cac néng do oxy, v.v., c6 thé 14 cac diéu kién dugc
sir dung dbi véi moi trudong 16ng néi chung ctia vi khuin sinh bao tir nhu vi khuén
Bacillus. Chéng han, vi khudn dugc nubi céy & 20°C dén 40°C & céac didu kién hiéu
khi (vi du, ndng do oxy 1a 15% dén 50%) cing v6i khudy. P6 pH ctia méi trudng tbt

hon nim trong khodng tur 6,5 dén 8,5, va tbt hon nita nim trong khoang tir 7,0 dén 8,0.

Theo cach nay, cé thé thu duge cac t€ bao cua vi khuan sinh bao t&r nhu vi
khuén Bacillus ¢6 ty 18 hinh thanh bao tr cao (vi du, 50% hodc 16n hon, t5t hon 80%
hodc 16n hon) va cac chét chuyén héa caa vi khudn Bacillus. Cac t& bao cta vi khudn
sinh bao t&r nhu vi khudn Bacillus ¢6 ty 18 hinh thanh bao tir cao va cac chét chuyén
hoa cta vi khudn Bacillus c6 thé duge st dung cho cac muc dich mong mudn sau qué
trinh thich hgp nhu ngung tu hoac loai bd, lam khd, mdi trudng va qud trinh tuong tu.
Vi du thwe hién sang ché

Sang ché s& duoc mo ta mot cach chi tiét dudi day vai su tham khao céc vi du,
nhung khong bi gidi han & cac vi du nay.
Vidul
<Sinh truéng & ndng do cao (Bacillus subtilis) bing cach tre ché sy hinh thanh bao tir>

St dung binh Erlenmeyer dung tich 500ml (c6 vach ngin), Mdi 100ml mdi
trudng néu & bang 1 duoc chuén bi va sau d6 tién hanh khir tring trong ndi hép.
Glucoza duge khtr tring riéng va duogc tron trong didu kién vo tring dé tranh phan ting
Maillard.

Cac ham lugng cacbon cua glucoza, bot dau twong da loai md, dich chiét ngd
cd dic, va chét chiét nAm men trong cdc thanh phan méi trudng mdi loai dugc tinh 13
40% trong lwong cua tdng luong dudng va 50% trong lugng cua tong lwong protein.
Téng lwong dudng dugc tim ra bang cach xac dinh ndng do duong khir bing phuong

phép Somogyi sau 2,5 gio thity phan trong axit & 100°C. Tong lwong protein dugc tim
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lugng nay véi hé sb chuyén dbi, 6,25.

Bang 1. Ché phdm moi truong

Thanh phén Nha san xuét Néng d6 (g/1)
Glucoza Wako Pure Chemicals 12,500
B&t dau tuong da loai m& Ajinomoto Healthy Supply 10,000
Dich chiét ngd co dic Roquette 2,500
Chét chiét ndm men Difco 2,000
MnCl;, * 4H,O Wako Pure Chemicals 0,090
NacCl Wako Pure Chemicals 0,500
KH,PO4 Wako Pure Chemicals 0,250
MgSOy4 - 7TH,0 Wako Pure Chemicals 0,313
CaCly Wako Pure Chemicals 0,094
FeSO4 Wako Pure Chemicals 0,00019
Ham lugng cacbon 9,1
Ham lugng nito 1,1

Céc phén thir nghiém duge thiét 14p nhu dugc thé hién & bang 2. Theo céc
didu kién ciia mdi phan thir nghiém, dung dich nuéc duge khit tring nhd may loc cua
mdi chét trc ché sy hinh thanh bao tir duge bd sung vo tring vao mdi méi trudng. Mot
vong du cua Bacillus subtilis MBI-600 dugc ldy tir khudn lac sinh truéng trén moi
trudng thach dinh dudng, dugc cdy, va sau d6 dwoc nudi cdy cing véi lic & 30°C va

150 vong/phit trong 64 gio.

Ting chét 16ng nudi cdy thu dugc theo cﬁch d6 duoc pha loang 10 1dn bang
nuée vo tring, va sau d6 ndng do t€ bao vi khudn (céc té bao sinh dudng va céc bao
tir) va ty 1& hinh thanh bao tir (ndng do bao tir/ndng dd té bao vi khuan) do duoc sir
dung kinh hién vi quang hoc va may dém té bao vi khuan. Cac két qua dugc thé hién &

bang 2.

Béang 2. Két qua thir nghiém

Thi | Chatdechesy | g 5 | NODEAOE | 1o japin | Ning do bao
nghiém | hinh thanh bao tir ( ) bao vi thanh bao tir tr (/ml)
sO dugc bo sung ppm khuan (/ml) 4
1 - - 3,2e+9 87% 2,8e+9
2 Lincomyxin 0,1 4,7e+9 100% 4,7e+9
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3 Lincomyxin 1,0 7,0e+9 0% —
4 Erythromyxin 0,1 3,5¢+9 80% 2,8e+9
5 Erythromyxin 1,0 6,2e+9 0% —
6 Streptomyxin 12,5 4,3e+9 100% 4,3e+9
7 Streptomyxin 15,0 5,5¢+9 54% 3,0e+9

Hiéu qua &re ché sy hinh thanh bao tir khong quan sat duge & phan thir nghiém
v6i ndng do lincomyxin 1 0,1 ppm, tuy nhién, hiéu quéa e ché sy hinh thanh bao ti
quan sat duoc & phan thir nghiém véi ndng do lincomyxin 1a 1 ppm. Trong khi dé,

nong do t€ bao vi khuan cé xu hudng ting do nong do lincomyxin tang.

Tuong tw, hiéu quéa e ché su hinh thanh bao tir khong quan st dugc & phan
thir nghiém véi ndng dd erythromyxin 14 0,1 ppm, tuy nhién, hidu qua (rc ché sy hinh
thanh bao tir quan sat duge & phan thir nghiém véi ndng do erythromyxin 1a 1 ppm.

Hon nita, nong d6 té bao vi khuan cé xu hudng ting do nong do erythromyxin tang.

Hon nita, hiéu quéa (e ché su hinh thanh bao tir khong quan st duge & phan
thtr nghiém v6i ndng do streptomyxin 13 12,5 ppm, tuy nhién, hiéu qua trc ché su hinh
thanh bao tr quan sat dugc & phan thir nghiém véi ndng do streptomyxin 1a 15,0 ppm.
Trong khi d6, ndng do té bao vi khuan c¢é xu huéng ting khi ndéng do streptomyxin

tang.
Vidu?2

<Sinh trudng ¢ ndng d6 cao cla cic té bao sinh dudng nho trc ché sy hinh thanh bao
tr va san sinh cac bao t&¢ & mc cao (Bacillus subtilis) nhd kich thich sy hinh thanh
bao tu>

St dung binh Erlenmeyer dung tich 500ml (c6 vach ngin), Mdi 100ml ciia
mdi treong néu & bang 1 duge chudn bi va sau d6 tién hanh khir tring trong ndi hép.
Luu y 1a glucoza duge khtr trung riéng va dugc trdn trong diéu kién vo trung dé dé
tranh phan ing Maillard.

Céc phén thtr nghiém duge thiét 1ap nhu duge mo ta trong bang 3. Theo cac
diéu kién ctia mdi phéan thir nghiém, dung dich nude dugce khir tring nh may loc chira
mdi chét tre ché sy hinh thanh bao tt dugc bd sung vo tring vao mdi mdi trudng. Theo

céc didu kién ctia mdi phan thi nghiém, mét vong cua Bacillus subtilis MBI-600 dugc
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14y tir khudn lac sinh truéng trén méi truong thach dinh dudng, duoc cdy, va sau d6

dwoc nudi cdy cling véi lic & 30°C va 150 vong/phut.

Mudi sau (16) gid sau khi bét ddu nudi cdy, mdi chét thic ddy hinh thanh bao
tr duoc bd sung theo cac didu kién ctia mdi phan thir nghiém, tiép tuc nuéi cy. Bén
muoi nim (45) git sau khi bit ddu nudi cy thi ngimg nudi cy.

Tirng chét 16ng nudi cdy thu dugc theo cach d6 dugc pha lodng 10 14n bang
nude vo trung, va sau d6 ndng do té bao vi khuan (cac té bao sinh dudng va cac bao
tr) va ty 16 hinh thanh bao tir (ndng d6 bao ti/ndng do té bao vi khuin) do dugc st
dung kinh hién vi quang hoc va may dém té bao vi khuin. Cac két qua dugc thé hién &

bang 3.

Bang 3. Két qua thir nghiém

A | Chavhte | anedo | Tyle |
Thr Chat Gc che su Nong day hinh Nong & bél%) i h? oh Nong
nghiém | hinh thanh bao tir do thanh bao tu do khuin | thanh d6 bao
s0 dugc bd sung (ppm) duoc bod (ppm) (ml) | bao ti tr (/ml)
sung
1 - - - - 3,2e+9 87% | 2,8e+9
2 - - Amoni lactat | 3000 5,2e+9 91% | 4,8e+9
3 - - /;‘21’;1 3000 | 46e+9 | 91% | 4,2e+9
4 Lincomyxin 0,3 - - 3,3e+9 80% | 2,7e+9
5 Lincomyxin 0,5 - - 4,4e+9 0% -
6 Lincomyxin 1,0 - - 5,1e+9 0% -
7 Lincomyxin 2,0 - - 5,9¢+9 0% -
8 Lincomyxin 0,3 Amoni lactat | 3000 5,6e+9 91% | 5,1e+9
9 Lincomyxin 0,5 Amoni lactat | 3000 7,2e+9 79% 5,7e+9
10 Lincomyxin 0,5 AmOBL | 2000 | 64et9 | 64% | 4,1e+9
11 Lincomyxin 0,5 ‘2;‘;?;1 3000 | 7.6e+9 | 71% | 5.4e+9
12 Lincomyxin 0,5 ‘:‘2?;1 4000 | 8.4et9 | 72% | 6,1e+9
13 Cloramphenicol 1,4 - - 5,4e+9 0% -
14 Cloramphenicol 1.4 Decoyinin 200 5,4e+9 76% | 4,1et+9

Hiéu qua @re ché sy hinh thanh bao tir khong quan sat dwgc & phan thir nghiém
v6i ndng d6 lincomyxin 13 0,3ppm, tuy nhién, hiéu qua e ché sy hinh thanh bao tir
quan sat duge & phin thir nghiém véi ndéng d6 lincomyxin 13 0,5ppm hodc 16n hon.

Hon nita, nong d6 t€ bao vi khuan c6 xu hudng tang khi ndng do lincomyxin tang.
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O cac phéan thir nghiém trong d6 amoni lactat duge bd sung lam chét thiic day
hinh thanh bao ti, sy cai thién quan sat dugc & ty 18 hinh thanh bao tir bt ké ndng do
lincomyxin, khdc véi céc phin thir nghiém trong d6 khong bd sung chit nay. Dic biét
& cac phan thir nghiém véi néng @6 lincomyxin 13 0,3ppm va 0,5ppm, trong d6 amoni
lactat duge bd sung, ning sut bao tir cao hon dang ké nang suét bao tir & cic phén thir

nghiém trong d6 khong bd sung chat nay.

O cac phan thir nghiém véi ndng @ lincomyxin 1 0,5ppm, trong d6 amoni
axetat dugc bd sung, quan sat dugc xu hudng néng dd té bao vi khuén va ty 1€ hinh
thanh bao tr ting khi lugng ciia amoni axetat dugc bd sung tang. Nang suit bao tir
cling cao hon dang ké & tit ca cdc phan thir nghiém nay so v6i ning suit bao tir ciia

céc phan thir nghiém trong d6 khong bd sung chit nay.

O phan thir nghiém véi ndng do cloramphenicol 1a 1,4ppm, quan sat duge hiéu
qua rc ché sy hinh thanh bao tir. Tuy nhién, & phan thir nghiém trong d6 decoyinin
duoc bd sung trong qué trinh nudi cdy khi bd sung vao cloramphenicol, sy céi thién vé
ty 1€ hinh thanh bao tir quan sat dugc. Nang sudt bao tr duge cai thién & ca hai phan
thir nghiém 16n hon ning sudt bao tir clia céc phan thtr nghiém trong d6 khong bd sung

chit nay.
Vidu3

<Sy sinh truéng & nong do cao cla cac t€ bao sinh dudng nho e ché sy hinh thanh

bao tir va san sinh cac bao tir & muc cao (Bacillus thuringiensis)>

Str dung binh Erlenmeyer dung tich 500ml (c6 vach ngan), mi 100ml cua moéi
tredng néu & bang 1 duge chuén bi va sau d6 tién hanh khtr triing trong ndi hip. Luu y
la glucoza dugc khir trung riéng va dugce trn trong didu kién v6 trung dé tranh phan

Ung Maillard.

Céc phan thir nghiém duoc thiét 1ap nhu dugc thé hién & bang 4. Theo cac
didu kién ctia mdi phan thtr nghiém, dung dich nuéc dugc khir tring nhd may loc chira
mdi chét trc ché sy hinh thanh bao tir duge bd sung vo tring vao mdi moi truong. Theo
cac diéu kién ctia mdi phan thi nghiém, mot vong cia ching Bacillus thuringiensis
NBRC 101235 duge 14y tir khuan lac sinh truéng trén moi truong thach dinh dudng,
duoc cdy, va sau do duoc nudi cdy ciing véi lic & 30°C va 150 vong/phut trong 40 gio.
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Ting chit 1ong nudi cdy thu duge theo cach d6 duoc pha lodng 10 14n bang
nude vo tring, va sau d6 ndng do té bao vi khudn (cac té bao sinh dudng va cac bao
tir) va ty 1& hinh thanh bao tir (ndng d6 bao tir/ndng d té bao vi khudn) do duge six

dung kinh hién vi quang hoc va may dém té bao vi khuan. Cac két qua duoc thé hién &

bang 4.
Bang 4. Két qua thir nghiém
The | Chét ac ché sy Néng do Nong d6 té | Ty 18 hinh | Nong do
nghiém | hinh thanh bao tir ( )‘ bao vi thanh bao bao tir

sO dugc bo sung ppm khuan (/ml) t0 (/ml)
1 - - 1,0e+9 54% Se+8
2 Lincomyxin 5,0 1,4e+9 86% 1,2e+9
3 Lincomyxin 10,0 1,4e+9 71% 1,0e+9
4 Lincomyxin 12,5 9e+8 13% le+8
5 Cloramphenicol 2,0 1,6e+9 79% 1,3e+9
6 Cloramphenicol 6,0 8et+6 0% -
7 Erythromyxin 0,05 1,5e+9 73% 1,1e+9
8 Erythromyxin 0,1 2,0e+9 16% 3e+8

Hiéu qua uc ché su hinh thanh bao t&r duge xac nhin & phén thir nghiém véi
ndng d6 lincomyxin 1a 12,5ppm. Mit khéc, & cdc phan thir nghiém véi ndng do
lincomyxin 1a 10,0ppm hodc nhé hon, ndng d6 té bao vi khudn va ndng do bao tir co
xu hudng ting.

O phén thtr nghiém véi ndng dd cloramphenicol 1a 6,0ppm, sinh trudng va
hi€u qua trc ché sy hinh thanh bao tr duogc xac nhan. Mt khac, & ph?m thr nghi€ém véi
cing ndng d6 12 2,0ppm, ndng do6 té bao vi khudn va ndng do bao tir 6 xu hudng ting.

O phén thir nghiém véi ndng dd erythromyxin 13 0,1ppm, hiéu qua trc ché su
hinh thanh bao tr duwgc x4c nhan. Mat khéc, & phén tht nghiém vai nf"mg do
erythromyxin 13 0,05ppm, ndng d6 té bao vi khuin va ndng do bao tir ¢6 xu hudng
tang.

Ndng d6 té bao vi khudn tang nhd bd sung cia lugng khing sinh nhat dinh, va
ning suat bao tr duoc cai thién nho thoi gian nudi cdy du (40 gid) ma khong bd sung

bat ky chét thuc ddy hinh thanh bao ti.

Vidy4
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<San xuét surfactin (Bacillus subtilis) & ham lugng cao nho Grc ché su hinh thanh bao
t>

St dung binh Erlenmeyer dung tich 500ml (c6 vach ngan), mdi 100ml ctia mdi
trudng néu & bang 5 duoc chudn bi va sau do tién hanh khir tring trong ndi hdp. Luu y
l1a glucoza dugc khir trung riéng va dugc tron trong diéu kién vo triung dé tranh phan

ung Maillard.

Cac phén tht nghiém dugc thiét 18p nhu dugc thé hién & bang 6. Theo cac
diéu kién ctua mdi phén thir nghiém, dung dich nudc dugce khir tring nhd mdy loc cia
mdi chét Grc ché sy hinh thanh bao tir duoc bd sung v tring vao mdi moi truong. Theo
cac didu kién cia mdi phan thir nghiém, mot vong clia ching Bacillus subtilis MBI-
600 duoc 14y tir khudn lac sinh truéng trén moi truong thach dinh dudng, dugc cdy, va

sau d6 dugc nudi cdy cung véi lic & 30°C va 150 vong/phut.

Béang 5. Ché phdm moi trudong

Thanh phan Nha san xuét Nong do (g/1)
Glucoza Wako Pure Chemicals 25,000
Bot ddu tuong da loai md Ajinomoto Healthy 20,000

i Supply

Dich chiét ngo6 cd dac Difco 5,000
Chét chiét thd men Roquette 4,000
MnCl; * 4H,O Difco 0,180
NaCl Wako Pure Chemicals 1,000
KH,PO4 Wako Pure Chemicals 0,500
MgSO4 « TH20 Wako Pure Chemicals 0,625
CaCly Wako Pure Chemicals 0,188
FeSOq4 Wako Pure Chemicals 0,00038
Ham lugng cacbon 18,2
Ham luogng nito 2,2

Nam muoi (50) gio sau khi bit ddu nudi cdy thi ngimg nudi céy.

Timg chét 1ong nudi cdy thu dwgc duoc ly tim sir dung may ly tdm lanh
(TOMY SEIKO Co., Ltd. MX-307) & tbc dd 10.000 vong/phut va 20°C trong 30 phut,
bing cach d6 thu 14y 16p bé mat.

3ml axetonitril chita TFA 0,1% dugc bd sung vao cot chiét pha ran (Nihon

Waters K.K. Oasis HLB 3cc (400mg) LP Extraction Cartridge) va dugc cho di qua cot
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ndy, va sau d6 3ml nuwée cit chira TFA 0,1% dugce bd sung dé di qua cot. Hai ml 16p
bé mat thu duge nhd ly tdm theo phuong phap d6 ctia mbi mdi truong nudi cdy duoc
bd sung dé di qua cdt, 6ml nudce cAt chira TFA 0,1%, va sau d6 3ml axetonitril chira
TFA 0,1%/nudéc ct (20:80, thé tich/thé tich) duoc cho di qua cot 1an luot dé rira. Tiép
d6, 3ml axetonitril chira TFA 0,1%/nuéc cit (90:10, thé tich/thé tich) duge cho di qua
cot, bang cach d6 thu thap duoc nude giai hdp. Axetonitril chira TFA 0,1%/nudc cit
(90:10, thé tich/thé tich) duoc bd sung, dé lwong dung dich thu duoc 1a 4ml, va sau d6

tién hanh phan tich HPLC & céc diéu kién sau.

HPLC: Agilent Technologies, Inc. 1260 Infinity

C6t: Nihon Waters K. K. XBridge C18 Spum 4,6 x 250 mm

Pha di dong: A: nude cht chira TFA 0,1%, B: axetonitril chira TFA 0,1%
0 dén 5 phut A 80%/B 20%
5 dén 25 phit A 80%/B 20% — B 100%
25 dén 30 phut B 100%
30 dén 40 phut A 80%/B 20%
Tbc do dong chay: 1 ml/phut
Nhiét do: 40°C
Budce séng phét hién: UV205 nm
Luong phun: 20 pl
Mau thye: Mudi natri Surfactin (Wako Pure Chemicals)
Nong do: 30 ppm, 120 ppm

Dung moi: axetonitril chita TFA 0,1%/nuéc cAt (90:10, thé tich/thé
tich)

Ting moi truong duge so sanh voi mau thue vé dién tich dinh dugc phat hién
& thoi gian rira giai 1a 27,6 phut va thoi gian rira gidi 1a 28,4 phat, bang cach d6 tinh
todn dwoc ndng do surfactin trong moi trudng nudi cdy.

Céc két qua duoc thé hién & bang 6.
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Thtt | Chéttcchésuy | \yx 1 | Nongddté | Tyléhinh | Ndng d6 | Nong d6
i Nong do h
nghlrém hinh thénp bao (bpm) " | bao vi khuin | thanh bao | baottr | surfactin
s0 tir dugce bo sung PP (/ml) tur (/ml) (ppm)
1 - - 5,8e+9 100% 5,8e+9 38,4
2 Erythromyxin 0,1 8,1e+9 99% 8,0e+9 58,5
3 Erythromyxin 0,2 6,9¢+9 100% 6,9¢+9 75,7

O cac phan thir nghiém véi ndng d6 erythromyxin 12 0,1ppm va 0,2ppm, ndng

d6 bao tir va nong dg surfactin cé xu hudng tang.

Nho su bd sung luong khang sinh nhét dinh, khong chi nang sudt ctia cac bao

tr ma c4 nang suit cda surfactin 1a chat hitu ich dugc cai thién.
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YEU CAUBAO HO
1. Phuong phap nudi ciy Bacillus subtilis, bao gdm budc nudi cdy Bacillus subtilis
trong 40 dén 80 gid trong mdi truong ma c¢6 ham lugng cacbon bang 9,1g/L hodc 16n
hon va dugc bd sung chét Gre ché sy hinh thanh bao tir, va trong d6 chét trc ché su hinh
thanh bao tr dugc chon tir nhém bao gém tir 0,1 dén 0,3ppm lincomyxin, va tw 0,1 dén

0,2ppm erythromyxin.

2. Phuong phép nudi cdy Bacillus thuringiensis, bao gdm budc nudi cdy Bacillus
thuringiensis trong 40 dén 80 gid trong mdi truong ma c¢6 ham lugng cacbon bang
9,1g/L hodc 16n hon va dugc bd sung chét e ché sy hinh thanh bao tir, va trong d6
chit (rc ché sy hinh thanh bao tir duge chon tir nhém bao gdm tir 5,0 dén 10,0ppm

lincomyxin, 0,05ppm erythromyxin, va 2,0ppm cloramphenicol.

3. Phuong phéap nudi cdy Bacillus subtilis, bao gdm nudi ciy Bacillus subtilis trong 5
dén 70 gio trong mdi trudng ma c6 ham luong cacbon bang 9,1g/L hoic 16n hon va
duoc bd sung tir 0,3 dén 0,5ppm lincomyxin, va tiép tuc nudi ciy Bacillus subtilis
trong moi trudng dd néu ma trong d6 chét thiic d4y su hinh thanh bao tir duge chon tir
nhém bao gdm tir 2000 dén 4000ppm amoni lactat, va tir 2000 dén 4000ppm amoni

axetat dugc bd sung.

4. Phuong phép san xuét cht hitu ich, bao gdm budc tao ra chét hitu ich bang céch sir
dung phuong phap nudi ciy theo diém bét ky trong s& cac diém tir 1 dén 3.

5. Phuong phép san xuét theo diém 4, trong d6 chat hitu ich 1 bao ti clia vi khuin
sinh bao tr.

6. Phuong phép san xuét theo diém 4, trong d6 chét hitu ich 1a chét chuyén hoa ctia vi

khuén sinh bao ti.

7. Phwong phap san xuét theo diém 6, trong d6 chit chuyén hoéa 1a lipopeptit vong.

8. Phuong phép san xuét theo diém 7, trong d6 lipopeptit vong 14 it nhat mot lipopeptit
vong duoc chon tir nhém bao gbm iturin, surfactin, plipastatin, fengyxin, bacillomyxin,

lichenysin, kurstakin, mycosubtilin, colistin, fusarixidin, paenibacterin, polymyxin, va

pumilaxidin.
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