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MO PAU

An toan vé sinh thuc phém ludn 1a mot trong nhitng van dé duogc toan xa
hoi ddc biét quan tdm, nhat 13 trong bdi canh chit lugng cudc séng ngdy cang
duoc nang cao. Hién nay, ngd doc thuc phém do an phai thuc phém hu hong
trong qua trinh ché bién, bao quan va phan phdi gy ton that ning né vé kinh té
va strc khoe nguoi dan. Theo théng ké ctia T6 chirc Y té Thé gigi (WHO), mbi
nam trén thé gidi (trong d6 c6 Viét Nam) c6 khoang 600 triéu ngudi mic bénh
va 420 nghin ngudi tir vong do in thuc phim khong dam bao an toan. Co nhiéu
tac nhan gy hu hong thuc pham, trong d6 phai ké dén tac nhan giy hu hong
thuc phém do bi nhiém vi khuan Salmonella sp., Escherichia coli (E. coli),
Clostridium spp...trong qua trinh ché bién va bao quan. Vi khuan nay sinh doc
t6 gay ngd doc thuc pham khi ngudi ta an phai 1a rat nghiém trong va pho bién
hién nay. Vi khuan néu trén va doc t6 ctia chiing xAm nhap vao co thé con ngudi
ban dau co thé gy ra cac phan tng nhu nén mra, tiéu chay nhiéu, dau bung,
mét nude, ... Néu khong dugc ctru chira kip thoi, co ché mét nhiéu nudc, suy
kiét, mat can bang chat dién giai, cac doc to va vi khuan giy bénh tich luy voi
s6 luong 16n trong co thé, nd hity hoai bao quan gay suy tang, gay nghiém tring

méu dan tdi tir vong.

Hién nay, dé kiém soét cac vi khuan doc hai ké trén, sir dung khang sinh
van 1a cach pho bién nhat, tuy nhién viéc sir dung khang sinh bira bai, sir dung
khang sinh bi cAm, sir dung qua liéu, sir dung thuong xuyén dai ngay da giy ra
hién tuwong khang thudc khang sinh trén mot s6 vi khuan giy bénh nguy hiém.
Hodc la stir dung cac chit bao quan hoa hoc dé kiém soat vi sinh vat trong thuc
pham trong thuc pham con nhiéu han ché do nguy co ton du hoa chét. Do do,
viéc nghién ctr chon loc va stir dung cac chung vi khuan probiotic c6 kha nang
sinh tong hop cac chat khang khuan manh (khong phai 1a khang sinh) dé {rc ché
vi khuan gy hu hong thuc pham va vi khuan gay ngd doc thuc pham, co ¥
nghia quan trong trong bao quan thuc pham, phong tranh vi khuin bénh & ngudi
va dong vat, gop phan giam st dung khang sinh va giam vi khuan gy bénh

khéng khéang sinh.

Cac nghién curu trong nudce va quoc té da chi ra rang cac chung vi khuan

thudc chi Bacillus sp. dugc nghién ciu 13 nhom probiotic rat tiém ning.



Bacillus sp. c6 kha nang tao sinh bao tir bén viing, thich nghi tot trong diéu kién
moi trudng bét loi (nhiét do cao) va co thé sinh tong hop ra nhiéu hop chat
khang khuan nhu bacteriocin, lipopeptide, ..., hop chat khang khuan twong tu
bacteriocin (BLIS). Nho vao céac dac tinh sinh hoc nay giap Bacillus c6 kha
ning e ché cac vi khuan giy hu hong thuc phidm. Bén canh dé, cac chung vi
khuan Bacillus con c6 vai trd quan trong trong viéc kich thich hé mién dich, hd
tro dudng tiéu hoa va san xut cac enzyme tiéu hoa nhu protease, cellulase,
lipase,... [1].

Bacillus dugc phan lap duoc tir dat, thuc phém 1én men, hé ti€éu hoa dong
vat, phan dong vat,... Trong do, phan 1ap tir rudt cua lon khoé manh dugc xem
1a nhitg ngudn giau tiém ning dé phat hién va tuyén chon cac chung vi khuan
c6 gia tri tng dung cao. Rudt lon 1a moi trudng phong pha, chira nhiéu loai vi
khuan cong sinh c6 vai tro duy tri can bang hé vi sinh vat duong rudt va e ché
su phat trién cta vi khuan c6 hai. Viéc phan 1ap cac ching Bacillus tir rudt lon,
g6p phan bd sung cac ching vi khuan méi c6 hoat tinh sinh hoc cao. Trong
khuon kho luan van, ching t61 tap trung nghién ctru vao viéc dac diém sinh hoc
nhu khang khuan va mat d6 té bao cta ching vi khuan Bacillus c6 dic tinh
probiotic dinh huéng phat trién ché pham sinh hoc probiotic c6 ¥ nghia khoa
hoc va thuc tién.

Tt nhitng 1y do trén, toi tién hanh nghién ctru dé tai “Nghién ciru mot so
diic tinh sinh hoc chiing probiotic Bacillus sp. ¢é kha ning trc ché manh vi
khuan gy hw héng thuc pham”.
Muc dich nghién ciru:

Tuyén chon duoc ching vi khuin Bacillus ¢6 kha ning tc ché manh vi
khuan gay hu hong thuc phém, dinh danh dugc chung Bacillus sp. chon loc va

nghién ctru dugc mot s6 dac tinh sinh hoc cua ching trong di€u kién in vitro.
Muc tiéu cu the:

- Chon loc dugc 01 chung vi khuan Bacillus c¢6 hoat tinh (rc ché manh vi

khuan Salmonella sp., E. coli, Clostridium.

- Nghién ctru dugc mot s6 dac tinh sinh hoc ctua chung vi khuan Bacillus

chon lgc trong diéu kién in vitro.



- Chon dugc diéu kién va thanh phan dinh dudng pht hop cho nuéi ciy

chung vi khuéan Bacillus sp. chon Ioc.
Noi dung nghién ciru:

Noi dung 1: Nghién ctru sang loc va chon loc ching vi khuan Bacillus sp.
c¢6 kha nang khang khuan Salmonella spp., E. coli, Clostridium spp. giy hu
hong thyc pham.

Noi dung 2: Dinh danh chung Bacillus chon loc ¢6 kha nang khang manh
vi sinh vat kiém dinh bang k¥ thuat sinh hoc phan tir.

Noi dung 3: Nghién ctru mot sé dic tinh sinh hoc ctia chung Bacillus sp.
trong diéu kién moi truong in vitro (chiu axit, chiu mudi mat, khang khang sinh,

kha nang bam dinh,...)

Noi dung 4: Nghién ctru diéu kién 1én men (ty 18 tiép gidng, nhiét do,
pH.,..) va thanh phan méi truong 1én men thich hop (ngudn cacbon, ngudn
nitrogen, ngudn khoang,...) cua ching Bacillus chon loc dé san xuat cao san
sinh khoi bao tir.



Chwong 1. TONG QUAN NGHIEN CUU
1.1 Tong quan vé probiotic
1.1.1 Dinh nghia probiotic
Probiotic la cac vi sinh vat séng c6 o1, khi dugc str dung voi néng do thich
hop s€ mang lai loi ich strc khoe cho vat chu. Cac chung probiotic thudong thudc
cac chi Bacillus, Lactobacillus, Bifidobacterium va mot s6 ndm men, c6 kha
nang cai thi¢n can béng hé vi sinh vat duong rudt, ting cudng dap tng mién

dich va hd tro phong ngira mot s6 16i loan tiéu hoa [2].
1.1.2 Tiéu chi lya chon chiing probiotic

Viéc lua chon chung vi khuan probiotic doi héi phai dép tmg dong thoi
cac yéu cau vé an toan, kha ning ton tai trong duong tiéu hoa va hiéu qua sinh
hoc dbi vai vat chi [3], [4], [5]. Theo hudng dan cia FAO/WHO va cac nghién
ctru gan day, mot ching vi khuan dugc xem 14 probiotic tiém nang khi dap tng

cac ti€u chi sau:
1.1.2.1 Dinh danh va ddc trung chung ro rang

Chung vi khuan phai duoc xéac dinh chinh xac dén cap do chi (genus), loai
(species) va chung (strain) bang cac phuong phap hinh thai, sinh hoa va sinh
hoc phan tir. Bac tinh probiotic mang tinh dic hi€u chung nén viéc dinh danh
chinh xéc 14 yéu cau bat budc. Hién nay, cac phuong phap sinh hoc phén ttr nhu
giai trinh ty gen 16S rRNA, giai trinh tu toan by hé gen (Whole Genome
Sequencing - WGS) va cac k¥ thuét dinh danh phan tir khac duoc st dung dé
xac nhan danh tinh ctia ching probiotic [3], [4], [5].

1.1.2.2 Danh gid tinh an toan

Chung probiotic phai dugc chung minh 1a an toan cho nguoi st dung,
khong dugc mang gen doc luc, khong tao doc to, khong gay tan huyét va khong
mang cac gen khang khang sinh c6 kha nang truyén sang vi khuan khac. Viéc
danh gi4 tinh an toan can duoc thyc hién trude khi ing dung trong thuc pham,
thuc pham bd sung hodc ché pham sinh hoc [3], [4], [5].

1.1.2.3 Kha nding chiu dwoc diéu kién khéic nghiét ciia dwong tiéu héa



Vi sinh vat probiotic can c6 kha nang chiu dugc diéu kién khac nghiét cua
hé ti€u hda, bao gobm moi trudng acid cua da day, enzyme ti€u hda va mudi mat
¢ rudt non. Kha nang nay giap vi sinh vat dén dugc vi tri tdc dong trong duong

rudt v6i s6 luong du 1on dé phat huy hiéu qua sinh hoc [4].
1.1.2.4 Kha ning bam dinh va dinh cw trén biéu mé rujt

Kha niang bam dinh 1én té bao biéu mé hodc 16p chit nhay duong rudt 1a
mot dac tinh quan trong gitip kéo dai thoi gian luu tra cua probiotic trong hé
tiéu hoa. Su bam dinh con hd trg canh tranh vi tri cu trii voi vi sinh vat gay
bénh va tang cuong tuong tac véi vat chu [4]. Trong quy mo phong thi nghiém,
kha nang bam dinh thuong dugc danh gia qua cac thi nghiém nhu tinh ky nudéc,
kha nang tu dong tu va két tu vi khuan gay bénh.

1.1.2.5 Hoat tinh déi khdng véi vi sinh vit gdy bénh

Mot ching probiotic can c6 kha nang wc ché hodc han ché su phat trién
ctia vi sinh vt gay bénh thong qua cac co ché nhu san xuét acid hitu co,
bacteriocin, BLIS, hydrogen peroxide hodc canh tranh chit dinh dudng va canh
tranh vi tri bam dinh. Pay 1 mot trong nhitng co ché quan trong giup duy tri

can bang hé vi sinh vat duong rudt [4].
1.1.2.6 Chirng minh dwoc co loi ich swrc khoé

Tiéu chi quan trong nhét ctia probiotic 12 phai chimg minh dugc loi ich
strc khoe cu thé d6i voi vat chi. Cac loi ich ndy c6 thé lién quan dén cai thién
strc khoe duong tiéu hoa, ting cudng mién dich, giam tiéu chay lién quan dén
khang sinh hodc hd trg phong ngira va diéu tri mot s6 bénh 1y. Hiéu qua stc
khoe phai duoc chimg minh bang cic nghién ciru khoa hoc dang tin cdy. Cac
loi ich strc khoe ctia chiing probiotic can dugc xac nhan bang cac nghién ctru

in vitro, in vivo va it nhat mot thir nghiém 1am sang trén nguoi [3], [5].
1.1.2.7 Khd ning séng sét va on dinh trong sin phim

Chung probiotic phai duy tri dugc sé luong té bao sdng trong sudt qua
trinh san xuat, bao quan va thoi han st dung cia san pham ma van dam bao kha

nang sdng va hoat tinh sinh hoc. Diéu nay quyét dinh kha ning tmg dung thuc



té ctia chiing probiotic trong thyc pham, thuc pham b sung hodc ché pham sinh
hoc [3], [4].

Toéom lai, theo FAO/WHO (2002), Binda et al. (2020) va Pereira et al.
(2018), mot vi sinh vat dugc cong nhan la probiotic khi dugc dinh danh rd rang,
dam bao tinh an toan, c6 cac dac tinh chirc ndng phu hop va dac bi¢t phai mang
lai loi ich strc khoe da duoc ching minh bang cic nghién ctru 1am sang trén
nguoi.

1.2 Tong quan vé vi khuin giy hu héng thue phim
1.2.1 Pinh nghia hu héng thwe pham

Hu hong thuc pham 1a bét ky su thay doi khong mong mudn nao vé hinh
thirc, mui, vi hodc két cu cua thuc phém, khién no khong con phu hop hoac
khong an toan dé tiéu thu. Nhiing thay doi nay 1a do cac qué trinh sinh hoc, hoa
hoc hodc vat 1y 1am phéan hiy cac thanh phan ciia thyc pham theo thoi gian.
Nguyén nhan 13 do su phat trién cua vi khuan, nAm men hodc ndm mdc ton tai
tu nhién trong moi trudong, trén bé mat thyc pham hoidc xam nhap trong qua

trinh xt Iy va ché bién [6].

1.2.2 Mdi quan hé giira vi khuin giy hw héng thwe pham véi viée ngd doc

thue pham

Vi khuan gay hu hong thuc pham khong truc tiép gay bénh cho con ngudi
nhung su hién di¢n ctia chung ¢ mat do nhét dinh cho théy thuc phém da bi suy
giam chat luong va cd nguy co mat an toan. Piéu kién cho phép vi khuin gay
hu hong phat trién nhu nhiét do bao quan khong thich hop, do 4m cao hoic
nhiém chéo vi sinh vt ciing 1a diéu kién thuan loi cho cac vi khuidn giy bénh
nhu Salmonella spp., Clostridium spp., Staphylococcus aureus va E. coli phat
trién. Do d6, thyc pham bi hu hong thuong duge xem 1a c6 nguy co cao giy
ngd doc thuc phém va khong nén st dung [7].

Bén canh do6, mot sé vi khuan gay hu hong c6 kha ning sinh ra cac san
phém chuyén hoéa doc hai nhu amin sinh hoc (histamine, tyramine, putrescine
va cadaverine) trong qua trinh phan giai protein. Khi tich lily & nong do cao,
cac hop chat nay c6 thé gay ra céc triéu chimg ngd doc nhu dau dau, budn nén,
nén mira, tiéu chay va phan ung di Gtng ¢ nguoi dung. Pién hinh 1a ngd doc

histamine trong c4 va cac san pham thily san bao quan khong dung cach [8].



Vi vay, viéc kiém soat di¢u kién v¢€ sinh, ché bién va bao quan thyc pham
la bién phap quan trong nham han ché dong thoi sy phat trién cta ca vi khuan

gy hur hong c6 kha ning cao gy ngd doc thuc pham.

1.2.3 Tinh hinh ngd ddc thwe pham do dn thuc pham hw héng

Trong qué trinh 1am hu hong thue pham, vi khuan duoc xem 1a mot trong
nhing tac nhan gay hu hong chu yéu va 1am suy giam chét luong thuc pham
trong thoi gian ngan. Cac chung vi khuan E. coli, Salmonella spp., Clostridium
spp. dugc xac nhan 1a nguyén nhan gay ra cac bénh duong ti€u hod. Chung la
nguyén nhan chinh ding sau hang loat vu gy hu hong thyc pham lam ting kha
nang gay ngd doc thuc pham.

Tinh hinh bénh trén thé gidi

Nam 2011, tai mién Bic nuéc Dic da phat hién ra chiung mai thudc loai
E. coli, gay ra dot bung phat dich nghiém trong v&i khoang 4.000 truong hop
mic bénh va 53 trudng hop tir vong [9]. Bén canh d6, tai Hoa Ky, bang Alaska
l1a khu vuc co6 ty 1¢ ngd doc thuc phém do Clostridium botulinum cao nhat,
chiém khoang 50% tong s vu duoc ghi nhan. Cac trudng hop nay chi yéu lién
quan dén viéc tiéu thy thuc phém cod nguén géc dong vat bi nhiém doc td
botulinum, dac biét 1a cac san phﬁm tr ca va thit dugc bdo quan va ché bién

khong bao ¢am an toan thuc pham [9].

Tai Pan Mach, d3 ghi nhan 10 vu bung phat dich lién quan dén viéc tiéu
thu thuc pham nhidm vi khuin Salmonella spp. Theo sd lidu thong ké, téng sd
ca nhiém Salmonella trong nim 2024 1a 1.266 trudng hop, ting nhe so véi
1.207 truong hop dugc ghi nhan trong nam 2023. Trong sé cac ching huyét
thanh dugc xac dinh, Salmonella enteritidis 1a chung phd bién nhét voi 274 ca
bénh. Pang chu ¥, khoang 66% sb truong hop nhiém Salmonella enteritidis
dugc xac dinh c6 lién quan dén viéc phoi nhiém hodc mic bénh trong tho1 gian

luu trGt & nude ngoai [10].
Tinh hinh bénh tai Viét Nam

Tai Viét Nam, nhiéu vu ngd doc thuc phém do vi khuan gay bénh da duoc
ghi nhan trong nhing nim gan day. Pién hinh, ngay 22/8/2020, tai huyén Krong

Bk, tinh Pak Lik, mot vu ngd doc thuc pham xdy ra sau khi hang trim cong



nhan sir dung banh mi thap cadm gom tring chién, cha lua, bo va nudc sot. Sau
bira an, 36 trudong hop phai nhap vién vai cac tri¢u ching dau bung dir doi, non
mura va tiéu chay. Két qua xét nghiém xac dinh thuc pham nhiém vi khuan

Clostridium perfringens, dugc xem la nguyén nhan gay ra vu ngd doc [11].

Tiép do, vao nam 2023, tai huyén Phudc Son, tinh Quang Nam, da ghi
nhan 10 truong hop ngd doc sau khi st dung ca chép mubi @ chua, trong d6 co
mot trudng hop tir vong trong thoi gian dau diéu tri. Két qua phan tich miu
thuc phém ctia ca bénh dau tién cho théy su hién dién cua vi khuan Clostridium
botulinum, tac nhan sinh doc t6 botulinum c6 kha nang gay ngd doc than kinh
nghiém trong [12].

Nam 2024, Viét Nam da ghi nhan nhiéu vu ngd doc thuc phém quy mo
16n lién quan dén sy hién dién cta cac vi khuan gdy bénh trong thuc pham.
Pién hinh, vu ngd doc banh mi xay ra tai tinh Dong Nai da khién hon 550 nguoi
mic bénh. Tai Thanh phd H6 Chi Minh vao thang 5 nim 2024 1am hon 300
nguoi bi. Két qua diéu tra dich t& va xét nghiém thuc pham cho thay vi khuan
Salmonella c6 trong cac thanh phan nhu pate, thit heo va rau an kém. Thang 3
nam 2024, vu ngd doc thuc phém lién quan dén com ga Tram Anh tai tinh
Khanh Hoa di khién hang tram ngudi phai nhap vién diéu tri, nguyén nhan
duoc xac dinh 12 do nhiém vi khuan Salmonella. Theo bao cdo ciia S&'Y té tinh
Déng Nai, vu ng6 ddc banh mi tai dia phuong 1a 547 trudong hop mac, cac mau
thuc phim dugc phat hién nhiém vi khuan Salmonella spp. va E. coli [13].

Trong nam 2026, mot vu nghi ngd ddc thuc phém xdy ra sau bira ti¢c tat
nién cua nhan vién mot ngan hang trén dia ban phuong Ba Ria. Theo thong tin
tir Bénh vién Pa khoa Ba Ria, dén ngay 4/2/2026 di ghi nhan thém hai trudong
hop nhédp vién véi cac triéu ching dau bung, tiéu chay va sot. Két qua xét
nghiém bénh phém tr mot s& bénh nhan cho théy duong tinh véi vi khuén E.
coli [14].

T mot s6 thong tin dugc trinh bay & trén cho théy, ngo doc thuc phém do
cac vi khuan nhu Salmonella spp., E. coli va Clostridium spp. d3 phan anh
nhimng 16 hong trong khau ché bién, bao quan va kiém soat an toan thyc pham.

MGéi chung vi khuan mang dic diém gay bénh khac nhau, trong 6 Clostridium



¢ thé din dén hau qua dac biét nghiém trong tdi stuc khoé, tham chi de doa

truc tiép toi tinh mang néu khong duoc xur 1y kip thoi.
1.2 Céc vi khuan gay bénh phé bién

1.2.1 Salmonella

1.2.1.1 Pic diém sinh hoc

Salmonella 13 loai vi khuan co hinh que, gram am, ki khi tuy nghi, khong
sinh bao tir, c6 kha nang di chuyén, thudc ho Enterobateraceae sinh séng trong
duong rudt ngudi va dong vat [15]. Salmonella phat trién tét trén cac moi
truong nudi cay thong thuong ¢ nhiét do toi wu tir 35-37°C va pH thich hop tir
6,5-7,5. Vi khuan c6 thé phat trién trong khoang nhiét do rong tir 5-47°C va
chiu duoc pH tu 4,0-9,5. Theo Bell va Kyriakides 2009, san phém cO chtra
Salmonella s& bi ti¢u diét khi dun 15-20 phut ¢ 60°C [16].

-2

Nl e 4\ Y
Hinh 1.1 Vi khuan Salmonella [17]

1.2.1.2 Co ché giy bénh

Theo T6 chiic Y té Thé gidi (WHO), Salmonella 13 “tht pham” quen thudc
trong cac vy tiéu chay toan cau. Mdi nam, thuc pham khong an toan khién 550
tri¢u nguoi méc bénh, trong do6 co 220 tri€u tré nhd. Sau khi an phai thuc phém
nhiém khuén, cc triéu chung thuong am tham xuét hién trong 6-72 gid: sot
cao, dau quan bung, ti€u chay, budn nén. Phan 1én nguoi bénh co thé hdi phuc
sau 2-7 ngay, nhung voi tré nho, nguoi 16n tudi hay ngudi c¢o hé mién dich suy
yéu, tinh trang mat nudc co6 thé dién ra rat nhanh va tré nén nguy hiém.

Pau tién, vi khuan st dung cac cAu trac bé mat fimbriae va nho roi dé bam
vao té bao biéu mo rudt, sau dé vuot qua hang rao niém mac va xam nhap vao
té bao chui [18]. Qua trinh xAm nhép nay chi yéu duoc trung gian béi hé théng
tiét type IIT (Type III Secretion System — T3SS) mé hoa bdi dao gen gay bénh
SPI-1 [19], [20].
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Salmonella sau khi xdm nhép ton tai trong mot khong bao Salmonella-
containing vacuole (SCV) va sir dung hé théng T3SS do SPI-2 ma hoa dé diéu
chinh méi trudng ndi bao, e ché sy hop nhét giita SCV va lysosome, tir d6
tranh b1 tiéu diét va tiép tuc nhan 1én trong té bao [18], [21]. Céc protein hi¢u
g ctia SPI-2 ciing tham gia duy tri cdu trac va vi tri ctia SCV [21], [22].

Salmonella kich hoat va diéu hoa dap img mién dich bang cach kich thich
san xudt cac cytokine tién viém nhu IL-1, IL-8 va IL-18, din dén viém tai niém
mac rudt, tiéu chay va ton thuong mo [18] [20], [22]. Ngoai ra, vi khuan c6 thé
lan truyén qua céc té bao thuc bao vao hé tuan hoan, gay nhidm tring toan than

¢ gan va lach [22].
1.2.1.3 Cdc nguén liy nhiém

Salmonella 13 mot tac nhan gdy bénh truyén qua thuc pham. Loai vi khuan
nay c6 thé ton tai ca trong co thé dong vat va ngoai moi trudng tu nhién. Pay
1a nguyén nhéan chinh gay ra nhiéu bénh ly duong tiéu hoa nhu thuong han, pho
thuong han, viém da day - rudt cap tinh, nhiém tring mau va ngd doc [23].
Nguén lay nhiém Salmonella thuong xuat phat tir dong vat da mang vi khuan
trude khi bi giét mé. Khi bi nhiém, vi khuan c6 mit trong mau, thit va dic biét
tap trung & cac co quan ndi tang nhu gan, 13 lach va rudt. O gia cAm nhiém
bénh, Salmonella con co thé ton tai trong budng tring, khién tring bi nhiém
ngay tur khi dugc hinh thanh. Bén canh do, ddi vé6i cac loai nhu vit, ngan, ngong,
néu trung dugc dé trong diéu kién vé sinh kém, vi khuan cling co thé xam nhap

qua vo trirg vao bén trong [24].

¢ Nhiém vi sinh vt
vao duong rudt

P < .o T
Pong vat hoang da « Lipopolysaccharides (LPS)
va chim « Biofims

Hinh 1.2 Chu trinh lay truyén Salmonella giita dong vét va con ngudi [25]
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1.2.2 E. coli
1.2.2.1 Pic diém sinh hoc

E. coli 13 vi khuan Gram 4m, c6 kich thuéc trung binh khoang 2—3 pm
x 0,5 um. Pa s6 cac chung E. coli khong tao nang 1o rét, mac du mat $6
chung c6 thé mang khang nguyén vo. Nhiéu ching co tién mao, nhd d6 cd
kha niang di dong [26]. Loai vi khuan nay thudng cu tra trong dudng rudt
ctia ngudi va cac loai dong vat mau nong. Mot s ching E. coli sinh doc t6
Shiga (STEC) c6 thé gy bénh truyén qua thuc pham. Cac chung STEC c6
thé bi tiéu diét khi thuc pham duoc nau chin k§, dam bao toan bd dat nhiét
do tur 70°C trd 1én [27].

Hinh 1.3 Vi khuan E. coli [28]
1.2.2.2 Co ché giy bénh

Trong céc chung giy ngd doc thyc phadm, nhoém E. coli sinh doc to Shiga
(STEC) dugc nghién ciru 1a nguy hiém nhat do kha nang san sinh doc t6 Shiga

— loai doc 6 tac dong truc tiép 1én cac té bao biéu mé rudt [27].

Bén canh d6, mot sé chung E. coli khac nhu sinh doc t6 rudt (ETEC) gay
bénh thong qua co ché tiét enterotoxin, 1am ting bai tiét nudc va dién giai vao
1ong rudt, tir 46 gy tiéu chay dang nudc va tinh trang mat nudc nhanh [29].
Ngoai ra, nhiéu chiing E. coli con c6 kha nang bam dinh chit vao bé mit té bao
rudt, pha hay cu trac vi nhung mao, 1am suy giam kha ning hap thu dudng

chat va gy rdi loan chirc ning tiéu hoa [30].

1.2.2.3 Cdc nguén ldy nhiém
Nguén lay nhiém cua E. coli trong ngd doc thuc pham chi yéu bt ngudn
tir su 6 nhiém phan trong chudi san xuit va ché bién thuc pham. Theo World

Health Organization, gia suc, dac biét 1a bo, la 6 chira tu nhién cta nhiéu chung
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E. coli gdy bénh, va vi khuan c6 kha ning xam nhap vao thyc pham trong qua
trinh giét mo hodc xur 1y thit. Ngoai ra, rau séng va rau an 14 cling c6 nguy co
cao khi bi tudi bang nudc nhiém khudn hoic tiép xtic voi phan bon hitu co chua
qua xu ly an toan [27].

Bén canh thyc pham, nude bi 6 nhiém ciing 13 mot con dudng lay truyén
quan trong. Nudc udng khong dam bao vé sinh hoic ngudn nudc dung trong
ché bién thuc pham c6 thé chira E. coli, tir d6 gdy nhiém khuan cho nguoi tiéu
dung [30].

1.2.3 Clostridium
1.2.3.1 Pic diém sinh hoc

Chi Clostridium bao gom cac vi khuan Gram duong, hinh que, ky khi bat
budc va c6 kha ning sinh bao tir. Pac diém ndi bat ciia nhom vi khuan nay 1a
kha nang tao bao tur co stic dé khang cao vo1 nhiét, hoa chét va diéu kién bat loi
[31]. Khi gap diéu kién thuan loi, ddc biét 1a moi truong yém khi nhu trong
thue pham dong kin hoic bao quan khong dung cach, bao tir c6 thé ndy mam

va phat trién thanh dang hoat dong.
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Hinh 1.4 Vi khuan Clostridium spp. [32]
1.2.3.2 Co ché giy bénh

Clostridium botulinum dugc xem la mot trong nhitng tdc nhan gay ngo
doc thuc phém phé bién hang dau, theo Centers for Disease Control and
Prevention cia My. Nguoi bénh thudng xuat hién dau quan bung va tiéu chay
sau khi an thit hodc gia cdm di niu chin nhung dé ngoai mdi trudng qua
lau. Gay ngd doc thuc pham chil yéu thong qua doc td botulinum da co sin
trong thuc phadm. Bao tir cua vi khuan c6 kha ning ton tai trong moi truong

khac nghiét va nay mam trong thyc pham bao quan kém hodc trong méi truong
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ky khi nhu d6 hop, thuc pham hiit chan khong. Khi doc t6 duoc hap thu vao co
thé qua dudng tiéu hoa, nd khong bi pha hiy béi dich tiéu hoa. Toxin gin vao
cac dau tan cing cta neuron cholinergic, ngin can giai phong acetylcholine tai
synap than kinh, dan dén chin dan truyén xung than kinh. Hau qua 1a 1iét mém
co, bat dau tir cac co mit, mit, ¢ roi lan xudng chi va co hd hap. Trong trudng
hop nang, bénh nhan c6 thé tir vong do suy hd hip néu khong duoc can thiép
kip thoi. Co ché nay khién C. botulinum trd thanh mot trong nhiing tac nhan
sinh hoc nguy hiém nhat, va lidu luong cuc nho cia toxin ciing di dé gay bénh

nang [33].

Trong khi do, C.perfringens gy bénh thong qua enterotoxin dugc sinh ra
sau khi vi khuan nhéan 1én trong rudt. Bao tir va vi khuan c6 thé ton tai trong
thuc pham nu khong ki hoic dé 1au ¢ nhiét do phong. Enterotoxin 13 mot loai
protein tao 15 trén mang té bao va gay chét té bao niém mac rudt. Ton thuong
nay gay tiéu chdy, dau bung va cac tri¢u ching viém rugt. Ngoai enterotoxin
(CPE), C. perfringens con sinh ra nhiéu loai doc td khac nhu CPA, CPB, ETX,
ITX, NetB, mot s6 c6 tac dung gay hoai tir mo va anh hudng t6i hé mién dich

bam sinh, 1am bénh 1y nang hon trong cac thé bénh hiém [34]
1.2.3.3 Cdc nguén ldy nhiém

Nguén lay nhiém cta C. botulinum chii yéu 13 thyc pham bao quan kém,
dic biét 1a d6 hop, thuc phém hut chan khong hodc céac san phém 1én men trong
moi truong ky khi. Vi khuan nay c6 thé ton tai trong dat, nudc va phan dong
vat, dong thoi d& xAm nhép vao thuc pham trong cac cong doan nhu thu hoach,
ché bién hodc bao quan. Viéc nau khong du nhiét hoac dong hop khong ding
quy trinh tao diéu kién cho bao tir nay mam va sinh ddc td. Do toxin d3 c6 sin
trong thuc phém, nguoi chi can dn mot lugng nho cling co thé bi ngd doc
nghiém trong [33].

Véi C. perfringens, ngudn lay thuong lién quan dén thuc pham dong vat
nhu thit, gia cam, nuée st hodc thuc phém duoc nau trude va gilr lau ¢ nhiét
dd khong an toan. Bao tir ton tai qua nau nuong, khi thuc phém dé nguoi hodc
ham nong khong dung cach, vi khuan s& nhan 1én va sinh enterotoxin trong rudt

nguoi [34].
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1.3 Tong quan vé chi Bacillus trong probiotic
1.3.1 Khai quat vé chi Bacillus

Chi Bacillus 13 nhém vi khuan Gram dwong, hinh que, c6 kha ning sinh
bao tir ndi sinh va phan b rong rii trong moi trudng nhu dat, nudc, khong khi
va duong ti€u hoa cua dong vat. Nho kha nang tao bao tu, cac loai thudc chi
Bacillus c6 kha nang chéng chiu tot v&i cac diéu kién bt loi nhu nhiét d6 cao,

pH thép, ap suat thAm thau 16n va tac dong ctia cac hoa chat khir khuan [35].

Trong nhiing nim gan dy, cic chung Bacillus duoc quan tdm nhu mot
ngudn probiotic tiém ning bén canh cac vi khuan lactic truyén théng nhu
Lactobacillus va Bifidobacterium. Mot s6 loai duogc st dung pho bién trong céc
ché pham probiotic bao gom Bacillus subtilis, Bacillus coagulans, Bacillus

clausii, Bacillus licheniformis va Bacillus amyloliquefaciens [36].
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Hinh 1.5 Vi khuan Bacillus sp. [37]
1.3.2 Pic diém hinh thai va sinh ly

Céac vi khuan thudc chi Bacillus thuong cé kich thuoc tur 0,5-2,5 um X
1,2-10 pum, xuét hién dudi dang té bao don 1¢ hodc chudi ngén. Hau hét cac
loi 1a vi khuan hiéu khi hodc ky khi tly nghi. Pac diém noi bat nhat cia chi
nay 1a kha nang hinh thanh bao tir ndi sinh khi diéu kién méi truong khong
thuén loi. Bao tir c6 cu tric dic biét gitp vi khuan ton tai trong thoi gian dai
va phuc hoi khi gip diéu kién thich hop [38].

Kha nang sinh bao tir mang lai lgi thé 16n cho cac ché pham probiotic chira
Bacillus. Cac bao tir c6 thé vuot qua moi truong acid cua da day va tac dong
clia muoi mat trong rudt non véi ty 1€ song sot cao hon so voi nhi€u vi khuan

probiotic khong sinh bao tir [39].
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1.3.3 Co ché khang khuin
Sinh tong hop chit khang khuan

Céc chung vi khuan thudc chi Bacillus 1a ngudn vi sinh vét quan trong
trong nghién ctru va ung dung trong cong nghiép, nong nghi¢p, moi truong.
Bacillus c¢6 kha niang sinh tong hop nhiéu chat khang khuén ty nhién nhung
khong phai khang sinh, ching trc ché vi khuan va nam pho rong. Duéi day, 1a

mot so loai hop chat khang khuan phd bién tir Bacillus sp.
Bacteriocin

Bacteriocin 13 peptide hay protein dugc tong hop tir ribosome ctia vi khuan
Gram duong hodc Gram am. Nhin chung, phan 16n bacteriocin dugc tong hop
tir vi khuan Gram duong va ghi nhan nhiéu & chi Bacillus. Vi ngudn goc tu
nhién, cdu trac va chitc ning da dang cung kha ning bén nhiét cao, bacteriocin
dugc xem 1a mot trong nhitng “vii khi” hiéu qué trong viéc chdng lai vi sinh
vat. Bacteriocin 1am thay d6i tinh thim ctia mang té bao tao ra 15 thing hodc
lam phan giai axit nucleic lam suy giam chtrc ning bao vé ciia té bao. Rat nhicu
nghién ctru, bai bdo st dung bacteriocin nhu mot chét bao quan sinh hoc trong
cong nghiép thue pham [40] [41] [42], mot tac nhan phong trir sinh hoc trong

ndng nghiép, hay 1a mot huéng nghién ctru tiém nang [43].
Bacitracin

Bacitracin 13 loai khang sinh polypeptid tu nhién téng hop ¢ ribosome bai
hau hét cac vi khuan nhan so. Véi dic diém khang khuén rong, hoat tinh manh
va kha ning khang thudc thap, do d6 bacitracin duoc tng dung rong rii trong

cong nghiép.

Bacitracin, 1an dau tién dugc phéan 1ap tir B. licheniformis va B. subtilis, 13
mot phitc hop khang sinh cyclopeptide phd rong bao gom cac axit amin da
dang, bao gém histidine, aspragine, lysine, glutamate, leucine, valine,
cysteine,...Khang sinh chtra cac thanh phén khac bao gém A, By, By, Bs, Dy,
D,, D;. Trong do, bacitracin A 1a loai c6 hoat tinh manh nhét, b1 vi ngan chan
qud trinh khur phosphoryl hoa undecaprenyl pyrophosphate (C55-PP) thanh
undecaprenyl phosphate (C55-P), ngan chan sy hinh thanh lipid I/ II va cubi
cung la sy phé v& 16p peptidoglycan [44].
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Bacitracin trc ché qua trinh tong hop v té bao ciia vi khuan bang cach
tac dong 1én chirc nang clia cac phan tir van chuyén lipid qua mang té bao, tir
d6 ngan can sy gin két ctia cac amino acid va nucleotid vao ciu tric vo. Ngoai
ra, bacitracin con gy ton thuong mang bao twong cta vi khuan va, khac véi
penicilin, n6 c6 kha ning tic dong 16n ca cac thé nguyén sinh. Bacitracin ¢
tac dung d6i véi nhiéu vi khuan Gram duwong nhu Staphylococcus,
Streptococcus, cau khuan ky khi, Corynebacterium va Clostridium.

Bacilysin

Bacilysin 14 mot loai khang sinh dipeptide bao gom L-alanine va L-
anticapsin lan dau tién duoc phan lap twB. subtilis Al4 vaB.
amyloliquefaciens ZJU-2011. Bacilysin xdm nhap vao té bao bang cach lién két
vé6i protein van chuyén xuyén mang va sau d6 duoc thity phan thanh anticapsin,
mot chét e ché enzyme glucosamine-6-phosphate synthetase (G6PS). G6PS 1a
mot enzyme xtc tac san xuat uridine diphosphate N-acetylglucosamine (UDP-
GlcNAc), 1a tién chét cho tong hop peptidoglycan. Do d6, ngin chin qué trinh
hinh thanh véch té bao, bacilysin tc ché E. coli [45].

Lantibiotics

Lantibiotics 1a mot khang sinh peptide, dugc tong hop trén ribosome 16,
kich thuéc khoang 3000 kDa, chira thanh phén acid amin dac biét nhu
lanthionine va B-methyllanthionine. Lipid II 1a mdt chat trung gian
peptidoglycan, dugc hinh thanh khi glycosyltransferase MurG xic tac viéc bd
sung N-acetylglucosamine (GIcNAc) vao lipid I [46]. Lantibiotics gan vao lipid
I1, tao vach ngin hodc 16 hong trén mang té bao [47]. Thudng e ché manh trén

cac vi khuan Gram duong nhu Staphylococcus aureus.
Halodurans

Halodurans mdt loai khang sinh loai II dugc phan lap tu B. halodurans C-
125, nham muc tiéu vao vi khuan gram duong, ké ca cac chung khang
methycillin. Cau trac gom c6 hai peptide dic trung b tro nhau Halo va Halp.
Hala lién két voi lipid IT trong phép do can bang 2:1, ngin chan sinh téng hop
peptidoglycan. Con Half lién két véi lipid anion ctia mang té bao, dan dén sy
hinh thanh kénh ion xuyén mang [48]. P4y 1a phat trién méi va tng dung trong

bao quan thyc pham.
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Sinh tong hop nhiéu enzyme ngoai bao

Hoat tinh khang khuan cua cac ching Bacillus sp. c¢6 thé do qua trinh tiét
enzyme ngoai bao nhu protease, lipase, amylase, ... Bacillus tong hop va tiét
enzyme ngoai bao thong qua hai con duong Sec va Tat. Trong d6, Sec 1a con
duong chinh, cac peptide tin hiéu ky nudc cao (SP) dugc nhan dang tai
ribosome béi hat nhan dang tin hiéu (SRP). Sau d6, phirc hgp chudi ribosome-
non tré (RNC)-SRP gin lién v6i thy thé SRP FtsY va RNC sau dé tiép tuc dugc
chuyén dén 16 chuyén vi SecYEG sao cho vi tri thoat ra cta ribosome ¢ gan
SecYEG [49].

(5 Vel / \_/
( ) Folding
) T Cofactor insertion

Hinh 1.6 Hai con duong tong hop protein/enzyme ctia vi khuan [49]
a) Con duong Sec, b) Con duong Tat

1.3.4 Ung dung ciia chi Bacillus trong linh vie probiotic
1.3.4.1 Uhg dung trong cdi thi¢n swrc khoé duwong rugt

Mot trong nhitng tmg dung quan trong nhit ctia cac ching Bacillus
probiotic 13 cai thién sitc khoe dudng tiéu hoa va duy tri can bang hé vi sinh vat
duong rudt. Nho kha nang tao bao tir, cac chung Bacillus c¢6 thé séng sot khi di
qua mdi trudng acid ctia da day va ndy mam trong rudt, tir d6 thuc hién cac
chtrc niang probiotic hiéu qua [39]. Sau khi ndy mam, céc té bao sinh dudng c6
kha ning canh tranh vi tri bAm dinh va ngudn dinh dudng véi cac vi sinh vat
gy bénh, ddng thoi san xuat cac hop chét khang khuéan giap e ché sy phat

trién cla cac tac nhin gdy bénh nhu Escherichia coli, Salmonella spp. va
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Clostridium perfringens [36]. Ngoai ra, cac chung Bacillus con gop phan duy
tri sy can bang hé vi sinh dudng rudt, ting cuong chirc nang hang rao biéu mod
rudt va giam nguy co mic céac rdi loan tiéu hoa [50].
1.3.4.2 Ung dung trong ting cwong hé mién dich

Céc nghién ctru da chimg minh rang nhiéu ching Bacillus probiotic co
kha ning diéu hoa dap img mién dich ctia vat chi. Chung kich thich hoat dong
ctia dai thue bao, té bao lympho va thiic ddy san xuét cac cytokine tham gia vao
co ché bao vé co thé trudc cac tac nhan gy bénh [51]. Theo Ramirez-Olea va
cong su (2022), viéc bo sung Bacillus licheniformis giup cai thién dap tmg mién
dich, giam phan tng viém va hd tro duy tri trang thai cdn bang mién dich & vat
chi. Nho d6, probiotic thudc chi Bacillus duge xem 1a mot giai phap tiém ning
trong viéc nang cao sirc dé khang va phong ngira bénh tat.
1.3.4.3 Ung dung trong hé tro tiéu hod va hép thu dinh duiéng

Mot dic diém ndi bat cua cac loai Bacillus 1a kha nang tiét nhiéu enzyme
ngoai bao nhu amylase, protease, lipase, cellulase va xylanase [52]. Nhiing
enzyme nay tham gia vao qua trinh phan giai carbohydrate, protein va lipid
phirc tap thanh cac hop chat don gian hon, tir 46 nang cao hiéu qua tiéu hoa va
kha nang hap thu chat dinh dudng cua vat chu. Bén canh dé, cac ching Bacillus
con c6 kha nang san xuét cac acid hitu co va chat chuyén héa c6 loi, gop phan
tao moi trudong thuan loi cho su phat trién cua hé vi sinh vat co loi trong dudng
rudt [50].

1.3.4.4 Ung dung trong thuc phdm chirc ning va y hoc

Nho kha ning tao bao tir c6 d6 bén cao, nhiéu ching Bacillus nhu Bacillus
clausii, Bacillus subtilis va Bacillus coagulans d3 duoc st dung trong cac ché
pham probiotic thuong mai danh cho nguoi [53]. Cac ché pham nay duoc Gng
dung trong hd tro diéu tri tiéu chay lién quan dén khang sinh, hoi ching rudt
kich thich va céc rdi loan tiéu hoa khac [54]. Ngoai ra, cac nghién ctru gan day
con cho thay tiém ning cta Bacillus trong viéc hd tro phong ngira cac bénh

viém nhiém va duy tri can bang hé vi sinh vat duong rudt & ngudi [55].
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1.3.4.5 Ung dung ciia chi Bacillus trong néng nghiép

Chi Bacillus dong vai trd quan trong trong nong nghiép bén virng nhd kha
nang hoat dong nhu vi khuan kich thich sinh truéng thuc vat (Plant Growth-
Promoting Rhizobacteria — PGPR). Cac loai Bacillus c6 thé cai thién sinh
truong cdy trong thong qua nhiéu co ché nhu hoa tan phosphate kho tan, ¢
dinh nito va san xuit phytohormone nhu indole-3-acetic acid (IAA). Ngoai ra,
chang con gitp ciy ting kha ning chiu stress sinh hoc va phi sinh hoc, bao gobm
han han, man va nhiét do cao [56], [57].

1.3.4.6 Ung dung ciia chi Bacillus trong céng nghiép

Chi Bacillus 12 ngudn vi sinh vat quan trong trong cong nghé sinh hoc va
cong nghiép nho kha ning san xuat da dang enzyme va céc chat co hoat tinh
sinh hoc. Céc loai Bacillus co thé tiét ra nhidu enzyme ngoai bao nhu protease,
amylase, cellulase va lipase, dugc ting dung rong rai trong cac nganh cong
nghiép thuc phrflm, dét may, san xudt chit téy rda va duoc phﬁm. Ngoai ra,
chung con ¢6 kha ning tong hop cac hop chat hoat tinh sinh hoc nhu khang
sinh, peptide khang khuan va biosurfactant, gép phan vao viéc phat trién cac
san pham sinh hoc thay thé hoa chat truyén théng. Pic biét, kha niang sinh
treong nhanh va dé nudi cy gitp Bacillus trd thanh hé théng san xuat hiéu qua
trong cong nghiép 1én men. Nhitng vu diém nay 1am cho chi Bacillus trd thanh
mot trong nhitng nhom vi khuan dugc khai thac nhiéu nhét trong san xuat cong
nghiép [58].
1.3.5 Tinh hinh nghién ctu vé chi probiotic Bacillus trong nwéc va thé giéi

Tinh hinh nghién citu trén thé giéi

Trong nhiing niam gan day, nghién ciru vé probiotic thudc chi Bacillus da
c6 nhiing budc tién dang ké, dic biét trong cac nghién ctru quoc té. Nhiéu cong
trinh tap trung vao cac loai nhu B. clausii, B. coagulans va B. subtilis, dugc
phan 1ap tir méi trudng tu nhién nhu dat, thyc pham 1én men hodc hé vi sinh
duong rudt nguoi va dong vat.

Theo Sadrimovahed va Ulusoy (2024), B. clausii 1a chung sinh bao tir ¢
kha nang chiu nhiét, ap suit va méi trudng acid, dwgc nghién ciru rong rii trong

cong nghiép thuc pham va y sinh, tuy nhién s6 lwong nghién ctru chuyén sau
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van con han ché so voi cac probiotic truyén thong nhu Lactobacillus [59].
Tuong tu, nghién cru ctia Liang va cong sy (2024) cho thiy B. coagulans da
dugc danh gia tu cép do h¢ gen, co ché sinh hoc dén thu nghiém Ung dung,

chtrng minh kha ning diéu hoa hé vi sinh va ting cuong mién dich [50].

Céc thtr nghiém lam sang da dugc thyc hién, nhu nghién ctu vé B. clausii
tong hop tir 13 thir nghiém (2019-2024) cho thay 10 nghién ctru ghi nhan hiéu
qua cai thién roi loan tiéu hoa va do an toan cao [60]. Ngoai ra, cac nghién ctru
trén dong vat B. coagulans c6 hiéu qua trong diéu tri tiéu chay va cai thién stc

khoe duong rudt trong mo hinh thyc nghiém [61].
Tinh hinh nghién ctru tai Viét Nam

Nghién ctru vé vi khuan thudc chi Bacillus d3 dugc quan tAm theo hudng
g dung trong bao quan thuc pham va kiém so4t vi sinh vat gy bénh. Nguyén
Thi Thanh Thuy va cdng su (2016) da phan 1ap va nhan dang cac chung Bacillus
subtilis tir tvong 6t Muong Khuong, dong thoi danh gia kha niang khang khuan
ctia chiing ddi v&i nhiéu vi khuan gy bénh thuc pham nhu Escherichia coli,
Salmonella typhi, Listeria monocytogenes va Staphylococcus aureus. Két qua
cho thdy mét s chung B. subtilis c6 phd khang khuan rong, cho thay tiém ning
tmg dung trong bao quan thuc pham theo hudng sinh hoc, gop phan han ché

viéc str dung chat bao quan hoéa hoc [62].

Pinh Thi Hién va Vii Van Hanh (2025) da phan 1ap va sang loc cac ching
vi sinh vét c6 kha ning sinh tong hop bacteriocin tir thye pham 1én men va rudt
ca. Nghién ctru ghi nhan sy hién dién cta cac chung Bacillus ¢6 kha nang tao ra
cac hop chat khang khuan tu nhién, trc ché hiéu qua cac vi khuan gay bénh nhu
Escherichia coli, Staphylococcus aureus, Salmonella typhi. Két qua nay mo ra
trién vong tng dung cac chung Bacillus sinh bacteriocin trong bao quan thuc

pham va phat trién cac ché pham sinh hoc an toan [63].

Doan Thi Thanh Lan va cong sy (2025) da danh gia dac tinh an toan cua
chang Bacillus subtilis Eramic 25 trong diéu kién in vitro nhim dinh huéng
tmg dung trong san xuat thie pham bao vé sirc khoe. Két qua nghién ctru cho
thay ching vi khuan ndy co cac dic tinh an toan sinh hoc phi hop va tiém ning

phat trién thanh ché pham probiotic [64].
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Nhitng nghién ctru trén cho thdy xu hudng khai thac cac chung Bacillus
khong chi nham muc dich bao quan thue pham ma con hudng téi phat trién cac
san pham thyc pham chirc ning va ning cao chét luong, an toan thuc pham tai
Viét Nam. Tuy nhién, chua c6 bai béo cong bd vé phan lap cac chung Bacillus
tir rudt lon. Vi vy, nghién ctru ndy s& gop phan bd sung cac ching Bacillus
méi duoc phan 1ap c6 hoat tinh khang khuan manh tng dung trong bao quan
va ché bién thuc pham, gbp phan thay thé mot phan khang sinh va hoa chat doc

hai l1a hoan toan mai, cap thiét va tinh thoi su.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twong nghién ciru
2.1.1 Chung nghién ciru

Céc ching vi khuan Bacillus: 12 chung bacillus ¢6 ky hiéu nhu: Fzl,
BSP1, Soma4, STNNS5, SP1, BacA10, GM3, BSA, BacA12, M2b, BacB, PB2
thudc bo chung giéng vi khuén ¢6 loi duoc phan lap tir rudt lon dugc luu gitr
trong bo chung giéng ctia phong thi nghiém Trung tim nghién ctu Gmg dung
cong nghé sinh hoc bién va hé gen.

Vi sinh vat kiém dinh: Escherichia coli VTCCB-0482, Salmonella
enterica VTCC-0480, Clostridium perfringen ATCC 13124 tir Bao tang Giéng
chuin Viét Nam (VTCC), Vién Vi sinh vat va Cong nghé Sinh hoc, Pai hoc
Quéc gia Ha Noi.

2.1.2 Ho4 chit va thiét bi

Céc hoa chat sir dung trong nudi cdy va dinh tinh, dinh luong tir cac hing
Sigma, Merk, Oxoid, Wako (Nhat Ban), An Do, Trung qubc va Viét Nam.

Thiét bi: May moéc thiét bi str dung trong nghién ctru déu thudc Vién Sinh
hoc —Vién Han Lam KH va CN Viét Nam: Tu cdy vo trung (M¥), ti 4m (D),
ndi khir tring (Hirayama, Nhat Ban), may lic on nhiét (Puc), ta sdy (Trung
qudc), may do quang phd (M¥), kinh hién vi quang hoc (Nhat), tu lanh (Thai
Lan), ta lanh -80°C (Nhat Ban), may ly tdm lanh (Puc), thiét bi c6 mau (M¥),
may ly tdm lanh (M¥), thiét bi 1én men 10 lit (Nhat Ban), may dong kho (Trung
qudc), ti siy (Viét Nam) va céac thiét bi can thiét khac.

2.1.3 Moi truwong va dung dich dém

Bang 2.1. Thanh phan méi trudng Luria-Bertani (LB-agar) (dinh luong 1 lit)

STT | Moi trwong LB agar Moi trwomg LB — 16ng
Thanh phan | Khéi lwong (g) | Thanh phan Khéi lwong (g)
1 Peptone 10 Peptone 10
2 NaCl 10 NaCl 10
3 Caondmmen |5 Cao nim men 5
4 Agar 18

Moi truong thtr hoat tinh enzyme amylase: Tinh bot 1%, agar 1,5%
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Moi truong thir hoat tinh enzyme cellulase: CMC 1%, agar 1,5%
Moi truong thir hoat tinh enzyme lipase: Tributyrin 200 ul, agar 1,5%
Moi truong thir hoat tinh enzyme protease: Casein 0,2%, agar 1,5%
bém PBS (Phosphate Buffered Solution): KH,PO., K;HPO4, pH 7.

2.2 Phuong phap nghién citru
2.2.1 Hoat ho4 va lam thuén chiing Bacillus phin lap tir rudt lon

Céc ching giéng dugc 1dy ra tir ti Am 20°C va dé ra dong ty nhién ¢ ta
mat 4°C. Sau khi mau rd déng hoan toan, tién hanh cay ria trén dia thach LB
(Luria-Bertani) chira 1,8% agar dé kiém tra mirc 6 thuan chung cua giong. Dia
cdy duoc U trong diéu kién 37°C trong 24 gid. Sau thoi gian nudi cdy, tién hanh
quan sat dac diém hinh thai khuan lac, mau sic, mui. Déng thoi thuc hién
nhudm Gram dbi v6i cac khuan lac dién hinh va soi dudi kinh hién vi & vat
kinh dau, do phong dai 400x, dé xac dinh hinh thai va tinh chat Gram cua vi

khuén.

2.2.2 Pinh danh chiing vi khuin Bacillus sp. chon loc bang k¥ thuit sinh
hoc phan tir

Chudn bi sinh khoi vi khudn: Chung vi khuan Bacillus sp. chon loc co
hiéu qua &c ché vi khuan gy bénh cao nhat dugc nudi cdy trong méi trudng
LB, lac 180 vong/phut, & 37°C, qua dém.

Tach DNA

Dich huyén phu chung vi khuan nghién ctru duoc ly tam 8.000 vong/phut
trong 5 phat loai bo dich noi thu sinh khéi. Sau d6, can sinh khéi duoc rira lai
bang dém PBS Ix.

DNA bd gen dugc tach bang két tia ethanol sau xu 1y
phenol:chloroform:isoamyl alcohol (25:24:1 v/v), theo quy trinh dugc mo ta
ctia Sambrook, Psifidi c6 cai tién [65], [66]. Hat 1 ml dém lysis chira 10 mM
Tris HCI (pH = 7,5), | mM EDTA, 50 mM NacCl, 0,2% SDS (w/v) va 1 mg
proteinase K (Qiagen) dugc thém vao sinh khdi ctia vi khuan sau khi loai dich
nudi, dugc U trong 1,5 gid & 56°C. Qua trinh chiét cua lysate duoc thuc hién

hai 1an véi 1 ml phenol:chloroform:isoamyl alcohol (25:24:1 v/v). Tiép theo
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budc chiét xuat dau tién, dich ndi duoc xir Iy bang RNase A (10mg/ml, 4 pL;
Qiagen) va i & 37°C trong 30 phut. Sau d6, viéc chiét vdi phenol:chloroform:
isoamyl alcohol (25:24:1 v/v) dugc ldp lai.

Dich ndi duge tia vai 2,5 thé tich ethanol tuyét ddi va 0,1 thé tich natri
axetat 3M (pH = 5,2). Hon hop nay duoc lam lanh & - 20°C trong 1,5 gio. Tua
DNA dugc thu bang cach ly tim ¢ 12.000 x g, 10 phit, ¢ nhiét 6 phong, tua
DNA duoc rtra hai 1an bang etanol 70%. Cudi cing, DNA duoc 1am khé va hoa
lai trong TE buffer 1X.

Panh gia DNA: Tinh toan ven cta cac miu DNA thu dugc kiém tra thong
qua dién di trén gel agarose 1% chay trong dém TAE 1x [67]. Thanh phan mau
tra vao giéng 1a 5 pL caa mdi DNA duoc phan tich trong gel agarose 1% dugc
nhudm dung dich EtBr.

Khuéch dai gen 16S rRNA tir mdu DNA téng 50:

T khuon DNA tong sb, bang ky thuat PCR sir dung cip mdi27F &
1492R khuéch dai gen 16S rRNA cua chung chon loc. San pham PCR sau tinh
sach duoc dung lam khuon cho phan tng doc trinh tu tryc tiép gen 16S rRNA.

Phdn g PCR khuéch dai doan gen 16s rRNA

Trinh tu cip mdi 27F: (5~ AGAGTTTGATCCTGGCTCAG-3") va 1492R
(5’-GGTTACCTTGTACGACTT-3’)

Bang 2.2 Thanh phan phan irng PCR

Dung dich Thé tich (ul)
Master Mix 12,5
DNA khuodn (5ng/pl) 3
Primer F (10 ppm) 2
Primer R (10 ppm) 2
dH20 5,5
Bang 2.3. Chu trinh phan ing PCR
Nhiét d (°C) Thoi gian (phiit) S6 chu ki
95 3
95 0,5
56 0,25
72 1 30
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72 5
4 o0

Kiém tra cac san pham PCR bang dién di trén gel agarose 1% (dung dich
50X TAE: 2ml, nudc cat: 98ml, agarose: 1g) dé 4m, bo sung Redsafe theo ti 16
1ul/15ml gel, d6 vao khuén, doi cho ngudi va dit tim gel vao trong may dién
di, ngdp trong 300ml dung dich 1 X TAE. Tron 1 ul dung dich 6X loading buftfer
v6i 5 pl mau tron déu, nhé vao giéng. Chay dién di bang dong dién mot chiéu
v6i dién thé 100V, cudong do dong dién 80mA trong 30 phut. Sau d6, quan sat

mau trén may soi gel.

Giai trinh tu gen 16S rRNA

San pham PCR dugc tinh sach st dung kit Qiaqgick ciia hing Qiagen.
Nong d6 DNA tinh sach dugc do trén may quang phd tai budc séng 260nm.
Véi mdi phan tmg giai trinh tu, 2 pg san pham PCR tinh sach dugc dua vao cac
phan tng khuéch dai sir dung kit Bigdye terminator v3.1 theo hudng din cia
nha san xuat (Applied Biosystems). V&i san pham PCR, trinh tu doan 16S DNA

dugc dugc phén tich véi cap moi:
27F: 5’-AGAGTTTGATCCTGGCTCAG-3’
1492R: 5’-GGTTACCTTGTACGACTT-3’

Trinh twy DNA duoc doc trén mday gidi trinh ty 3100 Avant Genetic
Analyzer stt dung POP-6 polymer. Sac ky do trinh tu dugc kiém tra va chinh
stra trén phan mém Chrome Lite 2. Trinh tir ctia 4 moi 27F, 1492R,780F, 920R
dugc két ndi voi phan mém Clone Manager. Mire d6 twong dong vé trinh ty gen
m3 hoa ribosome 16S cua cac ching nghién ciru so voi cac chung dd cong bd

ngan hang gen dugc so sanh s dung cong cu tra cotu BLAST

(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Mic d twong déng cao nhat vé trinh
tu doan 16S rDNA cua cac ching nghién ctru so véi chung chuan di duoc tra

ctru st dung co s¢ dit liéu Eztaron-e (https://www.ezbiocloud.net/)

Xav dung cay phat sinh chung loai

Cay phat sinh dugc xay dung dya theo Kimura (1980) phuong phap cua
Saitou va Nei (1987). Phan hoa bootstrap dugc thuc hién tir 1000 lan 13p lai sao

chép ngau nhién, chi c6 nhimng gia tri trén 50% duoc thé hién. Ma s6 cia ngan
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hang gen dugc ghi sau tén loai. Phan tich trinh tu gen /65 rRNA dung cay phat
sinh chung loai dua trén cac trinh ty tham khao cua ngan hang gen (NCBI) va
cac phin mém BioEdit, Mega 12.

2.2.3 Panh gia dic tinh sinh hoc ciia vi khuin Bacillus sp. chon loc trong
diéu kién méi truwong in vitro
> Panh gia kha niing giy tan huyét

Kha ning tan huyét cta vi khuan duoc tién hanh kiém tra trén moi truong
thach LB chtra 5% mau curu. Sau 24 gi6 nuoi céy u & 37°C, hoat tinh tan mau
ctia chung nghién ctru duoc danh gia va phan loai dua vao sy ly giai hong cau
trong moi trudng xung quanh khuan lac. Tan mau alpha (a), beta (8) va gamma
() xuat hién dudi dang mau xanh luc, trong va khong c6 ving rd rang xung

quanh cac khuan lac twong tmg. Ching tan mau y duoc coi 13 an toan [68].
> Kha ning chiu axit va mudi mat

Quy trinh danh gia kha nang chiu axit va mubi mat duoc tién hanh theo
phuong phép cuia Lee et al. ¢6 cai tién [69]. Chung vi khuan dugc cay trén dia
thach LB, 0 & 37°C trong 24 gid. Khuan lac cua ching tir dia thach dugc cay
trong 10 ml LB 16ng, G & 37°C, nudi lic 180v/p, qua dém. Dich nudi cdy duogc
tién hanh ly tdm 8000 vong trong 10 phut loai bo dich ndi. Rira 2 1an bang dém
PBS (pH 7,2), tai huyén phu trong LB pH 2, 3, 4. Pha lodng va cdy & nong do
10, 107, 10 voi PBS pH 7,2. U 37°C sau 24 gio, dém khuan lac sdng sot. Doi
v6i thi nghiém chiu mudi mat, tai huyén phu trong LB c¢6 bd sung mudi mat
0,1%; 0,3%; 0,5%. U trong 3 gid & 37°C, ldy mau & 1, 2, 3 gio. Pha lodng va
cdy ¢ nong do 10, 107, 108 véi PBS pH 7.2. U 37°C sau 24 gio, dém khuan
lac song sot. P6i ching duong 14 ching vi khuan nghién ciru nudi trong moi
truong LB 16ng. Chi tiéu theo ddi 1a ty 1& phan traim sdng sot ctia cua vi khuan
theo cong thirc:

s6 lwgng bao tir sau phan trng

Ty 1& séng (%) = X 100%

s6 lwvgng bao tir ban dau
» Danh gia do nhay cAm véi khang sinh
Thir nghiém trén 8 loai khang sinh thong thuong dé danh gia d6 nhay cam

ctia ching vi khuan Bacillus sp. bang phuong phap cdy quét dich vi khuan &
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ndng do xap xi 10° cfu/ml trén dia thach LB 1,8% agar c6 chtra khang sinh. Céc
khéng sinh dugc st dung trong nghién ctru nay la: pencilin G, sulfunamide,
oxytetracyline, amoxylin, tylosin, cefotaxin, streptomycin, ampicilin. Thi
nghiém ¢ cac néng dé 1a 3, 5, 10, 20 pug/ml. U & nhiét d6 37°C nudi qua dém
[70].

» Kha nang bam dinh

Kha ning bam dinh cta cac ching vi khuin dugc danh gia thong qua cac
chi tiéu gdm tinh ky nudc bé mit té bao, kha ning két tu ty dong va kha ning
dong két tu véi vi khuan gay bénh. Chuan bi chung vi khuan dugc cdy trén dia
thach LB, u ¢ 37°C trong 24 gi6. Sau do, mot khuan lac don duoc chuyén vVao
50 mL mdi truong LB 16ng va nuéi lic qua dém & 37°C. Dich huyén phu nudi
cdy duoc str dung tién hanh cac thi nghiém danh gia kha ning bam dinh nhu

trinh bay dudi day.
Tinh ky nuoc

Tinh ky nudc thuc hién theo Taheri et. al. [71] va phuong phép sta doi
ctia Pérez-Sanchez et. al [72]. Pua dich huyén phu té bao vi khuan vé gia tri
ODsoonm = 0,6 (AX) bang dung dich NaCl 0,9% v tring. Cho 0,5 ml xylen vao
1,5ml huyén phu té bao vi khuan chon lya. Votex mau déu trong 3 phut, u 37°C
trong 2 gio. Po mat d§ quang pha nudc bude song 600 nm (At).

Ax _At

Do ky nudc (%) = 7

x 100

Trong d6: A,: Gia tri OD dich huyén phu ban dau dwa vé 0,6 ¢ bude sdng 600nm
A Gié tri pha nudc vi khuan sau khi @
Kha nang tw dong tu

Kha ning tu déng tu ctia chung vi khuan duoc xac dinh theo phuong phap
ctia Angmo et. al ¢6 cai tién [73]. Huyén phu té bao vi khuan duoc diéu chinh
dén mat d6 quang ODggonm= 0,6 bang dung dich NaCl 0,9% vo trung. Sau do,
ldy 4 mL huyén phu vi khuan va vortex trong 20 gidy dé phan tan déu té bao.
Mau dugc U tinh & 37°C trong 6 gio. Sau thoi gian U, nhe nhang hut phan dich
noi phia trén va do mat do quang tai budc song 600 nm (A;). Gia tri mat do

quang ban dau ctia huyén phu vi khuén trude khi @ duge ky hiéu 13 A,.
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42— 4t v 100
A

Kha nang ty dong tu (%) =

Trong d6: A,: mét dd quang ban dau cta huyén phu vi khuan tai 600 nm
A¢: mat dd quang cua phan dich ndi sau thoi gian 0 tai 600 nm
Kha néing dong két tu vi khudn

Thi nghiém danh gia kha niang két tu vi khuan dugc thuc hién theo mo ta
ctia Rokana N. et. al. [74]. Pua dich huyén phu té bao vi khuan Bacillus va vi
khuan giy bénh nudi lic trong 18-20 gio (Salmonella sp., E. coli va
Clostridium) dugc dua vé gia tri ODgoonm = 0,6 bang dung dich NaCl 0,9% vo
trung. Hat vao falcon 15 ml dich huyén phu cua hai d6i tuong véi ty 18 1:1 (2
ml dich vi khuan nghién ctru : 2 ml dich vi khuan gay bénh), votex 30 gidy. U
37°C trong 4 gio, sau d6 do dich ndi ¢ budc song 600nm.

DPong két tu (%) = (1-2 (Ax+ Ay))*100/ (Ax+Ay)

Trong d6: A,: Gia tri OD dich huyén phu vi khuan Bacillus ban dau dua vé 0,6
& bude song 600nm

A,: Gia tri OD dich huyén phu vi khuan gay bénh ban dau dua vé

0,6 & budc song 600nm
A+y: Gid tri OD dich ndi hdn hop sau khi

2.2.4 Nghién ctru diéu Kién va thanh phan méi truwong 1én men anh huéng
dén sinh khdi va hoat tinh chiing vi khuan chon loc

* Muc dich: chon dwoc diéu kién 1én men (nhiét do, pH, 1y 1¢ giong, thoi gian,..)
va thanh phan cia méi truong 1én men (C, N, khodng, ...) phit hop dé ching

Bacillus chon loc cho hoat tinh khang khudn manh va sinh khéi cao.

Cac diéu kién nudi cdy ban dau cia ching vi khuan Bacillus
amyloliquefaciens BacA10 chon loc 1a trong méi truong long LB pH 7, ty 1€
tiép giéng 10%, lac 180 vong/phut, 37°C, sau 24 gid dé chon diéu kién 1én men
thich hop cho sinh khéi va hoat tinh khang khuén, sinh enzyme ngoai bao cao

nhét.

2.2.4.1 Khdo sdt ty Ié tiép giong
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Nghién ctru anh huong ty 16 tiép gidng dén hoat tinh ctia Bacillus sp. tién
hanh tiép gidng ¢ céac ty 1& gidng khac nhau 3%, 5%, 7%, 10%, 15% (v/v).
Chung nghién ctru duge nudi trong diéu kién & 37°C trong 24 gid, pH 7, moi
truong LB. Chon ty 1¢ giéng cho kha nang khang khuan va sinh khdi cao nhét

dung cho céc thi nghiém tiép theo.
2.2.4.2 Nghién ciru pH ban dau

Nghién ctru anh hudéng pH moi truong cua Bacillus sp. khao sat & cac
ngudng khac nhau tir 5 dén 9 (budc nhay 1a 1). Ching nghién ctru dugc nudi
trong diéu kién ¢ 37°C trong 24 gio, pH 7, mdi trudng LB, ty 1¢ tiép gidng chon
& muc 2.2.4.1. Chon pH cho kha ning khang khuan va sinh khoi cao nhét dung
cho cac thi nghiém tiép theo.

2.2.4.3 Nghién ciru nhiét dj

Nghién ctru anh huéng cta nhiét do nudi cay cua Bacillus sp. Ching duoc
1én men & cac nhi¢t d§ khac nhau trong khoang 25°C, 30°C, 37°C, 40°C trong
24 gio. Chung nghién ctru duoc nudi trong diéu kién & 37°C trong 24 gid, moi
truong LB, ty 1¢ tiép gidng chon ¢ muc 2.2.4.1, pH méi trudng ban dau chon &
muc 2.2.4.2. Chon nhiét d6 1én men cho sinh khéi va hoat tinh khang khuéan
cao nhét cho cac nghién ctru tiép theo.

2.2.4.4 Khao sat thoi gian nuoi

Thoi gian khdo sat & cac nguong thoi gian khac nhau tir 6h, 12h, 18h, 24h,
30h, 36h, 42h, 48h. Chung nghién ctru dugc nudi trong moi truong LB, ty 1€
tiép gidng chon ¢ muc 2.2.4.1, pH méi trudng ban dau chon & muc 2.2.4.2,
nhiét d§ nuoi1 céy chon & muc 2.2.4.3. Chon thoi gian 1én men cho kha nang

khang khuan va sinh khi cao nhat ding cho cac thi nghiém tiép theo.
2.2.4.5 Nghién civu cdc nguon cacbon, nitrogen, khodng

Str dung diéu kién 1én men duoc lua chon ¢ muc 2.2.4.1,2.2.4.2,2.2.4.3,
2.2.4.4 @& nudi cay chung vi khuin nghién ctru. Tiép tuc tiép hanh nghién ctru

vé thanh phan ngudn dinh dudng va ndng do thich hop.

Nguén cacbon duoc khao sat gém: glucose, lactose, maltodextrin, tinh bot,

saccharose, ri mat,... B6 sung 2% (w/v) cac ngudn cacbon khac nhau nay vao
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moi truong LB co ban long. Sau do, tién hanh khao sat néng do cacbon lua
chon & 1%:; 1,5%; 2%:; 2,5%:; 3%.

Céc ngudn nitrogen duoc khao sat gdm: peptone, trytone, cao nam men,
ure, (NH4)2S04, NH4Cl, NH4NO3,... B6 sung 1% (w/v) cic ngudn nitrogen
khac nhau ny vao méi truong LB 10ng, bd sung ndng ¢ ngudn cacbon di chon

duoc. Sau do, tién hanh khao sat néng do nito lwa chon & 0,5%; 1%; 1,5%; 2%.

Céac ngudn khoang dugc khao sat gom: NaCl, MgSO,.7H,0, K,HPO,,
KH,PO,, CaCl,, MnSO4. B sung 0,2% (w/v) cac ngudn khoang khac nhau nay
vao moi trudng LB 10ng, bd sung ndng d6 ngudn cacbon va ndng d6 ngudn
nitrogen da chon duoc. Sau do, tién hanh khao sat néng doé khoang Iua chon &
0,1%; 0,2%; 0,3%; 0,4%:; 0,5%.

Chi tiéu theo déi: Gia tri mat do té bao cfu/ml, OD 600nm, duong kinh vong
khang khuan cta vi khuan gay bénh va duong kinh vong phan giai co chat trong
moi truong.

Piéu kién nudi cdy cua ching chon loc trong cac thi nghiém vé nghién ctru
anh huong ciia nguon C, N, khoang duoc tién hanh tai diéu kién toi wu nhéat da

tim dugc nhu: pH, nhiét do, ty 1€ giéng, thot gian 1€n men, ...

2.2.5 Phwong phap phéan tich

2.2.5.1 Phuong phap kiém tra hoat tinh khang khuan biang phwong phap
khuéch tan trén dia thach

Kha ning e ché vi khuan gay bénh dugc thuc hién bang phuong phap
khuéch tan trén dia thach Kirby-Bauer c6 cai tién [75]. Dich nuéi vi khuan kiém
dinh (10° CFU/mL) chang déu 1én dia thach LB vé tring. Str dung cay duc 16 giéng
vo1 duong kinh 6 mm dot trén dia thach.

Dich huyén phu té bao vi khuan nghién ctru duoc ly tim 8000 vong/phut
trong 10 phtt. Dung micropipette hut 1dy phan dich ndi phia trén va nhé 60 ul
dich néi vi khudn da loai bo té bao vao mdi giéng da duc 1 37°C trong 24 gid.
Puong kinh vong khang khuan dugc do bang mm.

Hoat tinh duoc danh gia qua hiéu sb:

D—d (mm)
Trong d6: D 1a dudng kinh vong khang khuan (mm), d 14 dudng kinh 15 thach
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2.2.5.2 Phuong phap kiém tra hoat tinh sinh enzyme ngoai bao bing
phuwong phap khuéch tan trén dia thach

Panh gia kha nang khang khuan duoc thuc hién theo mé ta ciia Nguyén Lan
Diing va cong su (2007) [76] c6 cai tién. Phuong phap nay duoc thuc hién theo
cach nudi cdy trén moi truong sinh enzyme va khuéch tan dich nuéi trén dia
thach chtra co chat tuong ung 0,2% casein, 0,2% CMC, 0,2% tinh bot tan, 0,2%
tributyrin. Dich 1én men ly tim & 10000 vong/phut, thu dich ndi tién hanh khao
sat hoat tinh kha nang thuy phan co chat. Hoat tinh sinh tong hop enzyme phan
giai duoc kiém tra bang phuong phap duc 18 thach trén nén méi trudng co chira
co chét cho ting loai enzyme amylase, cellulase va protease. Dich nudi vi
khuan (50 ul) dugc cho vao giéng duc trén dia thach, G qua dém ¢ 37°C, nhudém
mau bé mat moi trudng thach va do kich thudc dudng kinh vong thity phan co
chat (A=D-d) (mm), trong d6 D la duong kich vong thuy phan, d 1a duong kinh
giéng dac trén dia thach (6 mm), A hoat tinh phan giai co chat thuc.

Amylase: Méi truong xac dinh hoat tinh amylase st dung tinh bt tan,
agar 1,5%, 0 & 37°C qua dém. Sau d6 nhudém mau bang thudc thtr Lugol (thanh
phan bao gém I 0,05 g + K1 2,65 g pha da 100 mL nudc cat) trong vong 5 phut
va do duong kinh vong thuy phan.

Cellulase: Moi truong xac dinh hoat tinh cellulase sir dung CMC, agar
1,5%, 0 & 37°C qua dém. Sau d6 nhuém mau bang thube thir Lugol trong vong
5 phut va do duong kinh vong thiy phan.

Protease: Mo1 truong xac dinh hoat tinh protease 1a casein, agar 1,5%.
Casein dugc hoa tan trong dung dich dém PBS pH 7 truéc xong thém agar, 0 &
37°C qua dém. Sau d6 nhuém mau bang TCA 25% trong vong 10 phut va do
duong kinh vong thiy phén.

Lipase: Moi truong xac dinh hoat tinh lipase 1a tributyrin, agar 2%, 0 &
37°C qua dém. Sau d6 nhuém mau bang thudc thir Lugol trong vong 5 phut va
do duong kinh vong thuy phan.
2.2.5.3 Xac dinh mét do té bao bing phwong phiap dém khuin lac

Phuong phap xéc dinh mat do (CFU/mL) vi khuan Bacillus sau khi nudi
céy & céc diéu kién khac nhau sé duge chuin d6 CFU/mL nhu sau: Chuan bi day
bao gom 8 dng Effpendoft chira san 0,9 ml dung dich nuéc NaCl 0,9% vo triung.
Hut 0,1 ml dung dich vi khuan can chuan d¢ dong nhét trong dng thir nhat dé co



32

nong do6 pha loang 10", Dung pipet hit tiép 0,1 ml mau chuyén qua dng tiép theo
dé c6 néng do pha loang 102, Thyc hién thao tac twong ti cho dén ndong do pha
lodng 10, Tai ba muc pha lodng cudi, mdi muirc pha lodng lan luot hit 0,1 ml
dung dich va phu déu 1én moéi trudong thach dia LB (thi nghiém lip lai 3 14n), G
trong tu am & nhiét do 37°C/24 gio. Pém sb lugng khuén lac trong moi dia, chon
hai dia c6 mirc pha lodng gan nhau c6 s6 lugng khuéan lac dém dugc tir 30-300
va tinh s6 CFU/mL c6 trong dung dich nuéi cdy tang sinh ban dau. Cong thic
tinh CFU/mL theo TCVN 4884-1 (2015).
P XC
(ny + 0,1ny)vd

Trong do:
X: s6 luong vi khuan trong 1 ml dich mau
C: téng s6 khuan lac dém duoc trén dia thach
n;, ny: sO dia nudi cdy & hai muc pha lodng lién tiép xudt hién khuan lac dém
duoc (n; 1a pha trudce, n, 1a pha sau)
v: thé tich dich mAu cdy nho trén 1 dia (mL)
d: hé s6 pha loang twong tng muc pha lodng thap hon trong 2 mirc pha lodng
lién tiép.
2.2.6 Phwong phap xir Iy s6 liéu

Thi nghiém duogc 13p lai 3 lan, dit liéu thd duoc xur ly b:?mg Microsoft
Excel. Két qua duoc thé hién ¢ dang trung binh (Mean) + sai s6 (SD) va d6 thi
str dung trén phan mém GraphPad Prism 8.

S liéu duoc xur Iy bang phuong phap phan tich phuwong sai mot nhan td
(One-way ANOVA). Khi ¢6 su khac biét co ¥ nghia théng ké (P < 0,05), phép
thir Tukey HSD duoc sir dung dé so sanh trung binh gitta cac nghiém thirc.



33

Chuong 3. KET QUA VA THAO LUAN
3.1 Sang loc chiing c6 kha ning khang khuin tiém niing

Mudi hai ching vi khuan Baciillus kha nang khang Salmonella enterica
(S. enterica), Escherichia coli (E. Coli), Clsotridium perfringen (C.perfringen)
tir rudt lon duge dung trong nghién ctru. Cac chung Bacillus ndy c6 tiém ning
trong viéc dinh hudng phat trién ché pham sinh hoc nhdm kiém so4t vi khuan
c6 hai xam nhép vao thuc phé\m va nang cao hé mién dich duong tiéu hod cho
nguoi tiéu dung.

Bén canh do, viéc phan lap cac chung vi khuan tir rudt lon, gop phﬁn khai
thac cac chung méi ¢6 kha nang sinh trudng manh va hoat tinh sinh hoc (khang
khuan, sinh enzyme) cao. Trong nghién ciru nay, cac chung vi khuan lwa chon
duogc sang loc hoat tinh khang khuan. Két qua nghién ctru nham muc tiéu chon
ra it nhat chung vi khuan c6 c¢6 kha nang sinh tong hop cac chat khang khuan
manh nht.

Lya chon muoi hai chung vi khuén duoc phan 13p tu rudt lon khoé manh
dugc nudi trong mdi trudng LB 1ong trong diéu kién bao gom ty 1¢ gidng ban
dau 1a 10% trong 24 gio i & 37°C. Ly tdm thu dich ndi nho vao giéng duoc duc
trén dia thach LB da phu vi khuan gdy bénh S. enterica, E. coli va C. perfringen
trén bé mat dia thach.

Bang 3.1 Hoat tinh khang khuan ciia 12 chung vi khuan nghién ctru

STT Ki hi¢u Puwong kinh vong khang khuan (D-d, mm)
ching S. enterica E. coli C. perfringen
1 Fz1 10,7740,04¢ - +
2 BSP1 11,47+0,09° - +
3 BacA10 13,17+0,16* 4,6+0,14* 1,47+0,2
4 STNNS - 2,9+0,29¢ -
5 SP1 10,07+0,09¢ 3,03+0,12°¢ -
6 BacAl2 10,73+0,09¢ 2,63%0,05¢ +
7 GM3 + 4+0,05° -
8 BSA 5,33+0,17° 4+0,05° -
9 Soma4 5,87+0,09¢ 4,36+0,09 +
10 M2b 5,03+0,05f - -
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11 BacB + - -
12 PB2 + 1,97+0,12¢ +
Ghi chii: (-) khéng c6 hoat tinh khdang khudn; (+) c6 ddu hiéu khang khudn,

xudt hién vong sang xung quanh 16 thach tir 5-7 mm. Trong ciing mét cot, cdc

gid tri mang chit cdi khdc nhau (a, b, c, ...) biéu thi sy khdc biét c6 y nghia
thong ké & mirc P < 0,05 theo phép thir Tukey HSD.

Két qua tir bang 3.1 va hinh 3.1 cho thiy, c6 11/12 chung khang S.
enterica, 8/12 ching khang E. Coli va d6i voi C. perfringen 14 7/12 chung. Dua
vao kich thuéc duong kinh vong khang khuan, c6 thé phan loai cac ching vi

khuan thanh cic murc khac nhau.

Dbi voi khang S. enterica, 2 chung (BSP1 va BacA10) khang mirc cao
(11,47+0,09 dén 13,17+0,16 mm), muc kha c6 3 ching (10,07+0,09 dén
10,77+0,04 mm), muc trung binh c6 3 chung (5,03+0,05 dén 13,1740,16 mm)

va muc thap chi xuat hi¢n vong sang c6 3 chung.

Poi véi kha nang khang E. coli, c6 4 chung mtc cao (4+0,05 dén 4,6+0,14
mm), ¢6 3 chung murc trung binh (2,63+0,05 dén 3,03+0,12 mm) va ¢ 1 chung
mure thap 14 1,97+0,12 mm. Chi c6 chiing BacA10 thé hién vong khang khuan
16 rang d6i voi C. perfringen 1a 1,47+0,2 mm, con 6 ching con lai chi c6 dau

hién vong sang quanh giéng.

Tir két qua phan tich, nhan thiy rang chung vi khuan BacA10 thé hién
hoat tinh t6t nhat trén ca 3 chung vi khuan dinh. Cu thé, dudng kinh vong tc
ché véi S. enterica, E. Coli, C. perfringen lan lugt 1 13,17+0,16 mm, 4,6+0,14
mm, 1,47+0,2 mm. Két qua khac biét co ¥ nghia vé théng ké so véi cac chung
con lai (p <0,05).

Véi muc tiéu chon ra 01 chiing vi khuan c6 hoat tinh tot nhat tir thi nghiém
sang loc, kiém tra kha nang khang khuan budc dau. Tir két qua nghién ctu lua
chon chung vi khuan BacA 10 c6 tiém sinh tong hop cac hop chat khang khuan.
Chung vi khuan BacA10 duogc tiép tuc nghién cuu vé mét s dic tinh sinh hoc

probiotic.
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Hinh 3.1 Vong khang khuan cta 12 ching vi khuan Bacillus duge ding trong
nghién ctu
3.2 Pinh danh chiing vi khuin luya chon

Chung vi khuén BacA10 lya chon duge dinh danh béng gidi trinh ty 16S
rRNA. DNA tong sb ctia ching vi khuan nghién ctru dugc tach chiét va st dung
cdp mdi dac hiéu 27F/1492R dé khuéch dai gen. San pham sau khi chay PCR
duoc kiém tra bang dién di trén gel agarose 1%, két qua quan sat thay chi c6 1
bang duy nhét co kich thudc khoang 1500 bp.

St dung phan mém BioEit dé cit ndi doan bp ¢ phan tin hiéu nhiém hai
dau mach. Phan tich va so sanh trinh ty 16 rRNA cua ching BacA10 dugc so
sanh v&i mot sd trinh ty khac di cong bd trén GenBank bang phan mém Blast
(NCBI) tryc tuyén. Két qua cho thdy ching BacA10 c¢6 quan hé gan giii v6i véi
chung Bacillus amyloliquefaciens va Bacillus velezensis. Day 1a 2 chung thudc
nhom Bacillus subtilis species complex, 1a nhom vi khuan c6 mirc d6 bao ton
cao vé trinh ty gen 16S rRNA.

Phan tich s liéu bang phan mém Mega 12 cho thiy trinh tu nucleotide
ctia chung BacA10 c6 d twong dong trong khoang 96,12 dén 99,93% véi cac
chung thudc chi Bacillus lga chon. Cu thé, chung BacAl0 thé hién muac do
tuong dong cao nhat 99,93% vd&i ching Bacillus amyloliquefaciens (ma sd
GenBank: KX427027.1)

X4y dung cdy phan loai ctia chiing vi khuan BacA10 trén phan mém Mega
12, két qua thé hién qua hinh 3.2. Sir dung phuwong phép neighbor-joining vai
s6 1an sao chép bootstrap = 1000. Trén hinh 3.2 cho thay, chiing BacA10 nam
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cung nhanh v6i chung Bacillus amyloliquefaciens, voi gia tri bootstrap cao
danh gia duoc do tin cdy cua két qua cy phan loai. Pat tén ching vi khuan
BacA10 1a Bacillus amyloliquefaciens BacAlO.

_|: Bacillus amyloliquefaciens (KX427027.1)
100 Bacillus amyloliquefaciens BacA10

ML Bacillus velezensis(PQ813929.1)
Bacillus velezensis (MH210895.1)
Bacillus amyloliquefaciens(JF460731.1)
Bacillus amyloliquefacienst MW255061.1)
Bacillus amyloliquefaciens(OP093778.1)
Bacillus velezensis(0Q570971.1)
Bacillus velezensis(MW266937.1)
Bacillus velezensis{OK442649.1)
63 _|: Bacillus velezensis{MZ39695 11)

6 (ON045805.1)

3 Bacillus amyloliquefaciens

50

83

81

76

74

—
0.01

Hinh 3.2 Cay phét sinh chiing loai ching vi khuan lya chon

Nhu vay, c6 thé xac dinh duogc chung vi khuan nghién ctru thudc chi
Bacillus thong qua danh gia vé dac diém hinh thai va phan tich trinh ty gen 16S
rRNA. Bacillus 1a chi dugc nghién ctru probiotic tmg dung rong rii nham muyc
dich tao ra ché pham sinh hoc giup hd tro va ting cudng hé mién dich hoic
kiém soat sy xAm nhap ctia vi khuan gay bénh trong thyc pham. Nho vao kha
nang tao bao tir gitip chung thich nghi duoc trong diéu kién méi truong khac
nghiét. Do d6, dé danh gia tiém ning cta ching vi khuan lya chon, nghién ctru
tiép tuc danh gia mot sd thi nghiém probiotic nham 1am rd dic tinh ca chung.
3.3 Nghién cttu diic diém sinh hoc probiotic ciia chiing vi khuin lwa chon
trong thi nghiém in vitro

Theo huéng din cia FAO/WHO, mét chung probiotic dugc Iya chon can
dap mg cac tiéu chi co ban, bao gdm tinh an toan, kha ning ton tai trong cac
diéu kién khic nghiét ciia duong tiéu hoa va kha ning bam dinh 1én biéu mo
rudt. Trong khuon khd dé tai nay, tinh an toan cta cac ching dugc danh gia
thong qua kha niang gy tan huyét va muc do khang khang sinh. Kha ning chiu
dung cac diéu kién bat loi trong dudng tiéu hoa dugc xac dinh dua trén tinh
chiu acid va mudi mat. Bén canh d6, kha ning bam dinh cua cac ching dugc

nghién ctru thong qua céac chi tiéu nhu tinh ky nudc bé mit té bao, kha ning tu
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két tu va kha ning dong két tu véi vi khuan gdy bénh. Két qua cia cac thi

nghiém duoc trinh bay chi tiét trong cac muc dudi day.

3.3.1 Kha niing tan huyét cia ching vi khuén chon lya

Thir nghi¢m hoat dong tan mau 1a mdt chi ti€u quan trong trong danh gia
an toan sinh hoc co ban cua cac ching vi khuan, dic biét khi dinh huong Ung
dung trong probiotic cho con ngudi hodc dong vat. Kha ning giy tan huyét
phan anh muc do twong tac ctia vi khuan véi té bao hong cau, dua vao do co
thé danh gia gian tiép tiém niang gy doc. Theo két qua thé hién ¢ hinh 3.3 cho
thay, chung vi khuan Bacillus amyloliquefaciens BacA10. xung quanh khuan
lac khong Xuat vung trong su6t hoic hodc xanh luc trén dia thach mau. Vi vay,
chung Bacillus amyloliquefaciens BacA10 khong gay tan mau, dugce lya chon

cho nghién ciu tiép theo.

Hinh 3.3 Hinh anh khuan lac vi khuan khong gay tan mau

3.3.2 Kha niing chju axit va mudi mat

Thir nghiém chiu axit va mudi mat 1a mot trong nhiing tiéu chi quan trong
dé danh gia tiém nang san xuét ché pham probiotic cua vi khuan, dic biét 1a cac
chang vi khuan c6 loi thudc chi Bacillus. Trong diéu kién thuc té, vi khuan khi
di qua duong tiéu hoa phai d6i mat véi moi trudng pH rat thap cua da day va
su hién dién cia mubi mat tai rudt non, day la nhitng hang can gay ton thuong
mang té bao va lam giam kha ning séng sot ctia ching vi khuan. Vi vay, kha
nang chiu axit va mudi mat duge xem 1a diéu kién tién quyét dé vi khuan c6 thé
ton tai, dinh cu va phat huy cac chtic nang sinh hoc trong co thé vat chi [77].

Dic tinh ciia vi sinh vat duogc thé hién khi chung c6 thé ton tai va thich nghi voi
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diéu kién (mudi mat, pH acid) sau 3 gio xur Iy. Pay 13 thoi gian thie dn dugc

ti€u hoa trong rudt non sau an.

Bang 3.2 Tht nghiém kha nang chiu mudi mat va axit da day

. o Ty 1é song sot Ty 1é song sot Ty 1é song sot
Dich mo phong . . .

) sau 1 gio' (%) sau 2 gio' (%) sau 3 gio' (%)
Mudi mat 0,1% 48,67+1,25 57,63+1,7 61,32+0,47
Mudi mat 0,3% 58+1,89 63,45+0,82 66,84+1,25
Mudi mat 0,5% 48,67+1,25 38,75+0,94 26,28+0,47

pH?2 41,35+0,47 29,4742.16 18,54+2 45

pH 3 67,11+0,47 50,42+1,85 26,43+1,46

pH 4 82,7+1,88 71,97+0,97 57,7440,36
Pbi ching 100+1,63 100+0,47 100+1,24

Dua vao két qua bang 3.2, ching Bacillus amyloliquefaciens BacA10 co
ty 1& séng tang dan dén 0,3% va giam & 0,5%. Diéu nay chimg minh rang, ching
vi khuan hoan toan c6 thé thich nghi va sinh trudng tot trong hé tiéu hoa ¢
0,3%. Sau 1 gio 1, mat do té bao tang cham, thay doi khong dang ké. Theo Q.
D. Tinh va cong su (2013) diéu nay dung khi nghién ctru vé vi khuan probiotic
[78]. Su hién dién cua mudi mat trong mau cb tac dong khac nhau, dir li¢u
nghién ctru duogc nghién ctiru qua phan tram ty 1& song sot ciia vi khuan. Nhiing
gio dau, mat do vi sinh vat tang Ién cham 1a do hé vi sinh vat dang trong pha
thich nghi véi moi trudng chira mubi mat, nd tac dong dén té bao vi sinh vat
lam han ché sy phat trién cua chung. Nhung sau do, tdc do phat trién tang dan
do mot s6 enzyme dugce tiét ra trén mang té bao vi khuan c6 kha ning trung
hoa’ thity phan mudi mat bang cach cat dut lién két N-actyl gitta gdc steroid va
chudi amino axit bén cua axit mat. O nong d6 0,5% mudi mat vi khuan giam
dan. Piéu nay cho th.'fly, 0,5% mudi mat 1a gid1 han cua vi khuan Bacillus
amyloliquefaciens BacA10, két qua nay phu hop véi nghién ctru ctia Minh Tan
Pham et al [68].

Vé kha nang chiu pH théap, & ngudng pH 2 ching van con ton tai, ty 1&
song sot giam theo thoi gian. Bén canh d6, pH 4 ching kha ning phat trién tot
ty 1¢ séng so6t giam nhe sau 3 gio. Khi da dy & trang thai nghi duy tri mac pH
4, chi khi tiéu hoa d6 acid cua da day méi giam xubng muc pH 2 va 3. Do do,

c6 thé khang dinh rang ching BacA10 c6 kha ning thich nghi va sinh truéng
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trong diéu kién mai trudng pH (2-4) khic nghiét. La ching tiém nang dé tiép
tuc nghién ctru va khai thac.
3.3.3 Kha nang bam dinh

Thir nghiém vé tinh ky nude 1a nghién ctru vi khuan c6 thé duoc st dung
dé tim ra kha ning bam dinh cta ching thir nghiém vao té bao rudt. Pay 1a mot
dic diém can thiét gitp nudi cay probiotic xdm chiém va diéu chinh hé mién
dich cua vat cha [79]. Vi khuan probiotic phai ddi mat trong dudng tiéu hoa
nhu ngin ngra bi loai bo trong qua trinh nhu dong rudt va cé hiéu qua vé chic
nang can bang dudng rudt [80]. Két qua nghién ctru thé hién & hinh 3.4, ti 16 ky
nudc cua té bao 1a 52,11£1,07(%) 1a dat yéu ddi voi mot chung probitic tiém
nang, thé hién xu hudng wa lipid hd tro qua trinh twong tac véi biéu mo. Lee S
va cong su nam 2017, cong bd Bacillus sp. tir nudc tuong truyén thong cua Han
Qudc da cho thiy kha ning ky nudc véi xylene trong khoang 25 dén 89% [81].
Cung nam, Ragul va cong su da bdo cao kha nang ky nudc cua Bacillus sp.
phan lap tr dua chua 1én men trong khoang 7 dén 57% [82].

Tu dong tu 13 thanh phan chinh trong qu4 trinh hinh thanh mang sinh hoc
gitip xam chiém dudng rudt va bam chic vao té bao biéu mé rudt, do d6 ngan
ngura sy bam dinh cua mam bénh. Theo Montoro va cong su da mo ta pham vi
kha nang tu dong tu chia lam 3 muc thip (16-35%), trung binh (35-50%) va
cao (>50%). Két qua trong hinh thé hién, chung Bacillus amyloliquefaciens
BacA10 dat 71,6540,58 (%) sau 6 gio i cao hon so véi nhiéu nghién ciru vé
chang Bacillus sp. di cong bd. Bacillus sp . tir dua chua 1én men cho thay kha
nang tu dong tu tir 12-58% [82].

Kha niang bam dinh cta chung B. amyloliquefaciens BacA10 ddi voi cac
vi khuan gay bénh co sy khac biét dang ké. Cu thé, chiing thé hién kha ning
bam dinh v&i S. enterica & muc cao (61,06%), E. coli & muc trung binh
(43,91%) va C. perfringen & muc thap (22,41%). Két qua cho thay chung B.
amyloliquefaciens BacA10 c6 tiém nang canh tranh vi tri bam véi cac vi khuan
gay bénh, dac biét 1a S. enterica. Theo Collado va cdng su, kha nang déng két
tu v6i vi khuan gy bénh 1a mot co ché quan trong gitip probiotic ngin can bam
dinh va xdm nhép cua vi khuan gay bénh. Mtic d6 bam dinh khac nhau c6 thé
lién quan dén su khac biét vé cau tric bé mit té bao, thanh phﬁn polysaccharide

ngoai bao hodac protein bé mit tham gia vao qua trinh nhan dién va lién két [83].
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Tom lai, tir cac két qua cho thay ching B. amyloliquefaciens BacA10 dap
g dugc nhiéu tiéu chi ciia mot chiing probiotic tiém ning. Pugc lua chon 1am
chung t6i wu diéu kién va thanh phan 1én men dinh huéng lam ché pham

probiotic cho nguoi hodc dong vat.
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Hinh 3.4 Kha nang bam dinh cua chung Bacillus amyloliquefaciens BacA10
3.3.4 Kha nang khang khang sinh
Nghién ctru mirc d6 nhay cam véi khang sinh 1a thi nghiém tiép theo kiém
tra tinh an toan cta ching. Chung probiotic can phai nhay cam véi khang sinh
dé tranh su chuyén gen khang khang sinh khéng mong mudn cho hé vi sinh vat
duong rudt. N6 c6 thé xay ra do cac trasposon, plasmid va vi khuan dot bién

dan dén cac chung khang khang méi [84].

Bang 3.3 Kha nang khang khang ciua chung Bacillus amyloliquefaciens BacA10

Nong d6 khang sinh
Khang sinh
3 ng/mL 5 ng/mL 10 pg/mL 20 pg/mL
Penicilin G I S S S
Sulfunamide S S S S
Oxytetracyline S S S S
Amoxylin R I S S
Tylosin S S S S
Cefotaxin S S S S
Streptomycin I S S S
Ampicilin R I S S
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Ghi chii: (S) nhay (khudn lac moc vé rang), (I) trung binh (khudn lac moc mo);
(R) khéng (khudn lac khéng moc)

Két qua nghién ctru trinh bay ¢ bang 3.3 sau 3 lan lip lai bang phuong
phap cdy quét hinh dau thap cho thdy ¢ ndng d6 thip (3-5 pg/mL), ching
Bacillus amyloliquefaciens BacA10 c6 biéu hién khang hodc trung gian ddi voi
penicilin G, amoxylin, streptomycin, ampicilin. Tuy nhién, chung nhay cadm &
noéng do tir 10 pg/mL cho thay kha nang khang phu thudc vao ndng do. Xét vé
co ché, chung nghién ctru déu nhay cam véi cac loai khang sinh: nhom e ché
tong hop protein (oxytetracyline, streptomycin, tylosin), nhom S — lactam trc
ché tong hop vach té bao (penicilin G, ampicillin, amoxicillin, cefotaxime) va
nhom tc ché chuyén hoa acid folic (sulfunamide). Piéu nay nhan thay chung
khong ton tai hién twong khang da co ché, giam nguy co gen khang khang sinh
di truyén.

3.4 Nghién ciru diéu kién va thanh phian méi truong 1én men dén hoat tinh
chiing vi khuan B. amyloliquefaciens BacA10

Sau khi nghién ctru dugc mot sb dic tinh probitic & muc 3.3. Nghién clru
tiép cac diéu kién va thanh phan ngudn dinh dudng cia chung vi khuan
B.amyloliquefacien BacA10. Nham muc dich nang cao hoat tinh khang khuan
va mat do té bao. Bén canh do, nghién ctru thém vé kha nang sinh enzyme ngoai
bao nham bo sung thong tin dic tinh sinh hoc va tiém niang (mg dung ctia chung
nghién ctru.

3.4.1 Anh huéng ciia ty 18 tiép giong

Bén canh cac yéu t6 moi trudng anh hudng truc tiép dén sy phat trién cia
vi khuén, ty 1¢ tiép giong ban dau ciing 1a mot yéu to quan trong can duoc xac
dinh dé dam bao hiéu qua sinh truéng. Mat o vi khuan anh hudng tryc tiép toi
qué trinh canh tranh trong nhu cau dinh dudng va trao doi oxy. Tién hanh nghién
ctru anh hudng cua ty 1 tiép gidng dén su sinh trudéng cua chung vi khuan
Bacillus amyloliquefaciens BacA10 & 5 ty 1& khac nhau gom: 3%; 5%; 7%;
10% va 15%. Két qua vé hoat tinh khang khuan va sinh enzyme ngoai bao dugc
trinh bay & bang 3.4, hinh 3.5 va hinh 3.6.
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Bang 3.4 Anh huong cia ty 1¢ tiép giéng dén hoat tinh khang khuan va enzyme

Tylé | Pwong kinh vong khang Puong kinh vong phan giai co chat

tiép khuan (D-d, mm) (D-d,mm)
gidng
(%) SE EC CP  |Amylase |Cellulase| Lipase | Protease
3 6,43 N N 13,23 16,87 16,33 8,53
+0,4 0,21 £0,09 | =+0,47 0,41
s 11,37 N N 15,77 17,33 17,13 10,7
+0,33 0,21 +0,25 | +0,19 +0,22
; 14,4 4,83 2,8 17,3 18,27 18,17 15,8
+0,43 +0,24 | +0,19 +0,24 | +0,19 +0,12 0,21
10 12,83 4,27 N 16,67 17,8 17,83 13,5
+0,17 | +0,21 +0,24 +0,14 +0,05 +0,34
5 7,4 3,73 N 14,2 16,33 17,47 11,5
+0,43 0,21 +0,28 +0,4 +0,29 +0,41

Ghi chii: (-) khéng c6 hoat tinh khdng khudn; (+) ¢6 dau hiéu khang khudn,
xudt hién vong sang xung quanh 16 thach tir 5-7 mm; cdc ching vi khudn gdy
bénh: Salmonella enterica VICC-0480: SE, Escherichia coli VTCCB-0482:
EC, Clsotridium perfringen ATCC 13124: CP.

Amvlas Lipaze Calluslase :

Hinh 3.5 Anh huéng cua ty 16 tiép giéng dén hoat tinh khang khuan va enzyme
ngoai bao
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Ghi chii: Cdc giéng 3%, 5%, 7%, 10% va 15% twong tmg véi ty 1é tiép giong
(v/v) dwoc khdo sat

Két qua nghién ctru cho thay ty 16 tiép gidng anh huong 16 rét dén mat do
té bao, hoat tinh khang khuan va kha ning sinh enzyme ngoai bao ciia chung
Bacillus amyloliquefaciens BacA10.

Dbi voi hoat tinh khang khuan, két qua cho thiy chung nghién ctru c6 kha
nang tc ché S. enterica, E. coli va C. perfringen, tuy nhién mirc do phu thudc
vao ty 18 tiép gidng. Tiép gidng & ty 18 7%, hoat tinh khang khuan biéu hién 1d
rét nhat voi duong kinh vong vo khuan 16n hon so véi cac mic khac véi S,
enterica la 14,4£0,43 mm, E. coli va C. perfringen lan luot 1a 4,83+0,24 mm
va 2,8+0,19 mm. Trong khi d9, tiép giong & ty 18 (3-5%) cho mirc khang khuan
thap, con tiép gidng & (10—15%) hoat tinh khang khuan c6 xu hudng giam.
Péi chiéu vai ty 16 tiép gidng 10% ban dau cho thiy rang ¢ 7% thé hién kha
nang khang khuan t6t hon. Diéu nay c6 thé lién quan dén viéc tong hop céc hop
chat khang khuan (nhu bacteriocin, lipopeptide) thuong gan lién véi pha sinh
truong lily thira hodc dau pha can bang, qua trinh sinh tong hop cac chat khang
khuan bi anh huong boi mat do té bao ciing nhu diéu kién dinh dudng [78],
[79].

Véi kha nang sinh enzyme ngoai bao (Bang 3.4 va Hinh 3.5). Cu thé, tai
ty 18 tiép gidng 7%, dudng kinh vong phan giai clia cac enzyme dat gid tri cao
nhat nhu: amylase (17,3£0,24 mm), cellulase (18,27+0,19 mm), lipase
(18,1740,12 mm) va protease (15,840,21 mm). O cac ty 18 thap hon (3-5%),
hoac ¢ ty 1€ cao hon (10-15%), hoat tinh enzyme c6 xu hudng giam.

V& sinh truong (Hinh 3.6), mat d6 té bao (CFU/mL) va gia tri OD ting
dan khi ty 18 tiép gidng tang tir 3% dén 7%, dat cuc dai tai 7% ( 14,56x10°
CFU/mL) két qua nay trung khép véi nghién ctru cong bd ciia Phuong Thi
Huong va Vii Van Hanh (2018) vé ching Bacillus subtilis BSVN15 [80]. Sau
d6, khi tiép tuc tang ty 18 tiép giéng 1én 10% va 15%, ca CFU va OD déu giam.
Nhu vay, ¢ thé thay gia tri CFU/mL va OD c6 xu hudng ty 1¢ thuan voi nhau.
Diéu nay cho thdy & mirc tiép gidng trung binh (7%), quan thé vi khuan nhanh
chong thich nghi va budc vao pha sinh trudng tang tc (pha log), trong khi ¢ ty
1¢ tiép giéng qua cao, su canh tranh dinh dudng va tich liiy chat chuyén hoa c6

thé 1am han ché sinh trudng.
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Tom lai, ty 18 tiép gidng 7% 1a t6i uu cho mat d6 té bao cao, hoat tinh
enzyme ngoai bao manh va kha nang khang khuan manh. Két qua nay phu hop
v6i cac nghién ctru trudce dy, trong do ty 18 tiép gidng trung binh (5-10%) dugc
ghi nhén 14 thich hop cho cic chung Bacillus trong san xuat enzyme va chat
khang khuan, do gitp cin bing giira téc do sinh trudng va hiéu suit tong hop

chat chuyén hoa thtr cap [88], [89].

15- - 2.0

10° (CFU/mL)
wugQ9 40

3 5 7 10 15
TY ¢ tiép giong (%)
E3 10° (CFU/ml) B3 OD 600nm

Hinh 3.6 Anh huong cua ty 16 tiép giéng dén mat do té bao

3.4.2 Anh huéng ciia pH madi truong ban dau

pH ban dau cia méi trudng 13 mot trong nhiing yéu td quan trong nhat anh
huong dén sinh trudong cua vi khuan. Khi pH thay d6i c6 thé lam thay doi tinh
chit hoa hoc cia méi truong, do hoa tan ctia céac chat dinh dudng hay su can
bang gitra cac phén tir ion. pH mdi truong ¢ thé lam ting hodc giam kha ning
hép thu chat dinh dudng ctia vi khuan va anh huong dén hiéu suat qua trinh 1én
men. Dé nghién ctru anh hudong pH moéi truong 1én men, chiing toi tién hanh

nghién ctru 6 ngudng khac nhau: 4, 5, 6, 7, 8, 9.

Bang 3.5 Anh hudéng ctia nong d6 pH dén hoat tinh khang khuan va enzyme

Pwong kinh vong khang

X Pwong kinh vong phan giii (D-d,mmm
khuén (D-d, mm) 5 g phan giai ( )

pH

SE EC CP Amylase | Cellulase| Lipase |Protease
s 11,36 13,17 16,97 16,27

+0,26 - - +0,24 +0,24 +0,24 | 8,7+0,22
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6 14,57 3,57 2,37 15,6 17,37 17,03 10,83
+0,33 +0,17 +0,28 +0,43 +0,21 +0,05 +0,17
- 15,83 4,7 2,93 17,27 18,27 18,23 15,83
+0,34 +0,21 +0,09 +0,19 +0,19 +0,21 +0,12
g 11,63 16,6 17,87 17,83 13,63
+0,12 - - +0,14 +0,24 +0,05 +0,12
9 11,6 14,3 16,47 17,53 11,2
+0,43 - - +0,24 +0,33 +0,21 +0,28

Anmylase Lipase Celluslaze Protease

Hinh 3.7 Anh hudng cua pH dén hoat tinh khang khudn va enzyme ngoai bao
Ghi chii: Cdc giéng pH 5-9 tuwong vmg véi méc pH ban dau dwoc khao sat

Vé kha nang khang khuan, ching nghién ciru thé hién hoat tinh trc ché rd
rét ddi voi S. enterica, E. coli va C. perfringen trong khoang pH nghién ctru.
Trong d6, hoat tinh manh nhét duoc ghi nhan tai pH 7 voi dudng kinh vong vo
khuin 16n nhét (15,83+0,34 mm ddi véi Salmonella, 4,7+0,21 mm ddi voi E.
coli va 2,93+0,09 mm ddi v6i Clostridium).
O pH 6, hoat tinh khang khuan ciing kha manh nhung thap hon so véi pH 7,
trong khi & pH 5 va pH > 8§, hoat tinh giam 10 rét hodc khong co6 tinh khang
khuan. Diéu ndy cho thiy qua trinh sinh téng hop cac hop chit khang khuan
(nhu bacteriocin hodc lipopeptide) chiu &nh huéng manh ctia pH méi trudng va
dat hiéu qua cao nhat trong diéu kién t6i uu cho sinh trudng.

Déi voi hoat tinh enzyme ngoai bao, amylase, cellulase, lipase va protease
déu dat hoat tinh cao nhét tai pH 7. Cu thé, dudng kinh vong phan giai tai pH
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7 1an lwot 12 17,27+0,19 mm (amylase), 18,27+0,19 mm (cellulase), 18,23+0,21
mm (lipase) va 15,83+0,21 mm (protease).

O pH 6, hoat tinh enzyme ciing kha cao nhung thap hon so véi pH 7, trong khi
& pH 5 va pH 8-9, hoat tinh c6 xu huéng giam. Nguyén nhan c6 thé do pH anh
huong truc tiép dén ciu trac khong gian cua enzyme va kha ning tiét enzyme
ra moi truong [83]. Mdi enzyme ¢6 pH téi vu riéng, tuy nhién nhin chung da
s6 enzyme ngoai bao ctia Bacillus hoat dong tbt trong khoang pH trung tinh
dén hoi kiém [84], [85].

Vé sinh truéng cua té bao (Hinh 3.8), mat do vi khuan (CFU/mL) va gia
tri OD tang dan khi pH tang tir 5 1én 7, dat cuc dai tai pH 7 véi gia tri CFU la
18,46x10° va OD =1,44, sau d6 giam & pH 8 va 9. Piéu nay cho thiy pH trung
tinh 1a diéu kién tdi uu cho su phat trién cua chung, phi hop véi dic diém sinh
Iy chung ctia nhiéu loai Bacillus ua trung tinh. O pH thap, su sinh trudng bi han
ché do anh huong bat loi cia moi trudng acid 1én ciu triic mang té bao va hoat
dong enzyme noi bao. Nguoc lai, & pH kiém nhe (pH 8-9), su mét cn bang
ion va bién tinh protein c6 thé lam giam tdc do sinh trudng.

Nhu vay, theo két phan tich & trén, pH 7 13 Iya chon phu hop cho nghién
ctru tiép theo.

2.0 - 20

10° (CFU/mI)
wup9 0

pH
E= 10° (CFU/ml) B8 OD 600nm

Hinh 3.8 Anh huong cia pH ban dau dén mat do té bao
3.4.3 Anh huéng cia nhiét do
Nhiét d6 12 mét trong nhitng yéu td quan trong anh hudng dén d6 bén va kha
nang ton tai cta dich nudi cdy vi khuan Bacillus amyloliquefaciens BacA10
[93]. . pé nghién ctru danh hudng cia nhiét do ddi vé6i hoat tinh cta chung vi

khuan tuyén chon, sau khi nuéi ting sinh vi khuan B.amyloliquefaciens



47

BacA10, ¢ cac nhiét d§ khac nhau (25°C, 30°C, 37°C, 40°C). Tién hanh kiém

tra hoat tinh khang khuan, hoat tinh enzyme phéan giai co chat va mat do té

bao cua vi khuin nghién ctru.

Bang 3.6 Anh huong cta nhi¢t d§ nuodi céy dén hoat tinh khang khuan va

enzyme
Nhiét . . ]
. | Dwong kinh vong khang . i . .
do 2 Duwong kinh vong phan giai (D-d,mm)
o khuan (D-d, mm)
0
SE EC CP | Amylase |Cellulase | Lipase | Protease
55 15,07 N 1,26 14,57 17,03 16,7 12,47
+0,09 +0,16 +0,05 +0,21 +0,14 +0,05
30 15,93 4,9 2,63 15,6 17,4 17,17 14,13
+0,09 | +0,09 | =+0,09 +0,16 +0,16 +0,24 +0,62
37 15,76 4,63 3,03 17,33 18,3 18,23 15,87
+0,49 | 0,12 +0,05 +0,19 +0,22 +0,21 +0,17
40 14,2 3,2 2,13 16,6 17,87 17,53 15,6
+0,21 +0,21 +0,12 +0,14 +0,24 +0,38 +0,14

Cellulaze

Protaze

Hinh 3.9 Anh huong cua nhiét ¢ dén hoat tinh khang khuan va enzyme

sat

ngoai bao

Ghi chii: Cdc giéng ghi 25°C , 30°C, 37°C , 40°C la nhiét dj nuéi cdy khdo

V& kha ning khang khuan, chung Bacillus thé hién hoat tinh @rc ché tot ddi

VOi S. enterica & tat ca cac muc nhiét do khao sat, vdi duong kinh vong vo
khuan cao nhat tai 30°C (15,93+0,09 mm) va giam nhe khi nhiét d6 ting. D6i
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v6i E. coli, hoat tinh khang khuan dat cao nhét tai 30°C (4,9+£0,09 mm), sau d6
giam ¢ 37°C (4,63+0,12 mm) va 40°C (3,2+0,21 mm). Trong khi do, kha nang
trc ché C. perfrigen cO O tat ca mdc nhiét dd va cao nhit & nhiét do 37°C
(3,03+0,05 mm).

Dbi véi hoat tinh enzyme ngoai bao, cic enzyme khao sat déu c6 xu hudéng
tang khi nhiét do tang tir 25°C 1én 37°C, sau d6 giam nhe ¢ 40°C. Cu thé, tai
37°C, duong kinh vong phan giai dat gid tri cao nhat ddi voi amylase
(17,33+£0,19 mm), cellulase (18,3+0,22 mm), lipase (18,23+0,21 mm) va
protease (15,87+0,17 mm). Diéu nay cho thiy nhiét d6 37°C thuén loi cho qua
trinh tong hop va tiét enzyme ngoai bao. Tuy nhién, khi ting 1én 40°C, hoat
tinh enzyme giam nhe, co thé do ciu trac enzyme bi anh huong baoi nhigt do
cao, lam giam hi¢u qua xuc tac.

Vé sinh truong (Hinh 3.10), mat do té bao (CFU/mL) va gia tri OD 600nm
tang tir 25°C dén 37°C va dat cyc dai tai 37°C, sau d6 giam dan khi nhiét do
tang 1én 40°C. Piéu nay cho thay 37°C 1a nhiét d6 t6i uu cho sy phat trién cia
chung. O 25°C, tbe d6 sinh trudng con han ché do hoat dong enzyme noi bao
dién ra cham. Nguoc lai, & nhi¢t do cao hon 40°C, sy giam mat do té bao co
thé lién quan dén hién tuong bién tinh protein, rdi loan ciu tric mang va tich
lity cac san pham trao d6i chat gay trc ché.

Két qua cho thy nhiét do toi wu cho timg muc tiéu c6 sy khac biét: 37°C
phtl hop cho sinh truéng té bao va thuan loi cho sinh téng hop enzyme ngoai
bao, va 30-37°C la khoang nhiét do thich hop dé duy tri hoat tinh khang khuan
6n dinh. Trong nghién ctru nay chon 37°C 1a nhiét 46 phu hop chon dé nghién
ctru cho thi nghiém tiép theo.

25 r2.0

207 - 1.5
15
- 1.0
10

10° (CFU/mL)
wugg9 4O

0.5

- 0.0

25 30 37 40
Nhiét do (°C)
E3 10° (CFU/ml) B3 OD 600nm

Hinh 3.10 Anh hudng ciia nhiét d6 dén mat do té bao
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3.4.4 Anh huéng ciia thoi gian 1én men

Thoi gian 1én men 12 mot trong nhiing thong s6 duoc cac nha san xuat dic
biét quan tAm vi né anh hudng truc tiép dén qua trinh van hanh may moc, thiét
bi ciing nhu str dung nhan coéng. Trong hau hét cac nghién ctru, viéc xac dinh
thoi gian sinh truéng pht hop luén duoc quan tAm. Tién hanh nuéi cdy chung
va ldy mu tai cac moc thoi gian: 0, 6, 12, 18, 24, 30, 36, 42 va 48 gid.

Bang 3.7 Anh hudng cua thoi gian 1én men dén hoat tinh khang khuan va enzyme

Thoi | Dwong kinh vong khang Puong kinh vong phan giii co chit

gian khuan (D-d, mm) (D-d,mm)

(gio) SE EC CP |Amylase |Cellulase| Lipase |Protease
6 16,1 15,7 14,83 10,83
- + - +0,08 +0,22 +0,62 +0,85

19 10,87 16,77 16,17 16,17 13,43
+0,09 + - +0,05 +0,4 +0,47 +0,24

8 12,83 2,6 17,07 17,83 17,17 15,37
+0,23 +0,16 - +0,05 +0,2 +0,24 +0,09

24 15,87 4,47 2,77 17,43 18,03 18,33 15,93
+0,05 +0,09 +0,17 +0,17 +0,22 +0,12 +0,26

10 19,87 5,17 3,27 19,43 19,77 19,83 16,2
+0,26 +0,05 +0,05 +0,31 +0,21 +0,24 +0,24

36 21,67 5,8 3,77 21,67 21,77 21,8 18,9
+0,47 +0,14 +0,17 | +0,62 +0,21 +0,16 +0,1

1 19,37 4,13 2,73 21,33 21,1 21,17 18,5

+0,26 +0,04 +0,05 | +0,47 +0,37 +0,12 +0,41

17,67 3,53 21,17 19,67 19,53 16,5
48 +0,47 | +0,05 + +0,62 +0,09 +0,05 +0,41

O giai doan dau (6-12 gid), hoat tinh khang khuan con thap hodc chua
xuat hién rd rét. Nguyén nhan c6 thé 1a do vi khuan dang & pha thich nghi va
dau pha sinh truong, lugng chat khang khuan chua duoc tich liiy nhiéu. Hoat
tinh enzyme trong giai doan nay ciing con thap (bang 3.7 va hinh 3.11).

Tur 18-36 gio, hoat tinh khang khuan tang manh va dat muc cao, dac biét
& 36 gid. Pong thoi, duong kinh vong phan giai clia cac enzyme nhu amylase,

cellulase, lipase va protease ciing ting dang ké. So sanh v6i 24 gio thi 36 gio
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dem lai hoat tinh t6t hon. Piéu nay cho thay vi khuan dang & pha sinh trudong
manh va bat dau chuyén sang pha can bang, khi cac san pham trao doi chat tht
cip va enzyme ngoai bao dugc tong hop nhiéu nhat (bang 3.7).

Sau 36 gio (3648 giod), hoat tinh khang khuan c6 xu huéng giam hodc
khong 6n dinh (ddc biét voi E. coli), trong khi hoat tinh enzyme c6 dau hiéu
giam nhe hodc chimng lai. Nguyén nhan c6 thé do mdi trudng nudi ciy bi suy
giam dinh dudng, tich lily chét (¢ ché va vi khuan budc vao pha suy vong.

Amylase Callulase Lipaze Protease

/

24h

\my- 18h

Salr E col C\wy\q\\ Sall £ coll : Clatrick
; . \" & £ = \ f: /:'\ m
. . S : 12t ) - 36h
y | ; - \ =n
) 24h 1?! 24n X s 4 “ah ) 48h
18h W a2h

Hinh 3.11 Anh hudng cua thoi gian 1én men dén hoat tinh khang khuan va
enzyme ngoai bao
Ghi chii: Cdc giéng ghi 6h, 12h, 24h, ...1a thoi gian khdo sdt theo gio
Két qua vé sinh truong cua vi khuén nghién ctru (Hinh 3.12), mat do té
bao (CFU/mL) tir 6 dén 18 gio mat do té bao chi duéi 6x10° (CFU/mL) day
giai doan thich nghi (pha tiém phat), 18 dén 36 gid mat do tang dan va dat cuc
dai tai 36 gid 13 26,85x10° (CFU/mL), sau 36 gio mat do giam dan. V& gia tri
OD 600 nm cho thay gia tri ting dan thoi gian, co thé 1a do khi & pha suy vong
chtra nhiéu xac té bao 1am duc moi trudong, giy nhiém gia tri vé mat do quang.
Tir két qua néu trén vé khang khuan, kha ning sinh enzyme ngoai bao,
mat d6 té bao CFU/mL va OD 600nm. C6 thé thay ring & 36 gid 1én men la
thoi gian thich hop nhét cho ching vi khuan nghién ctu B. amyloliquefaciens
BacA10 (hinh 3.12).
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10° (CFU/mL)
wuge9 O

48h

6h 12h 18h 24h 30h 36h 42h

Thoi gian

&3 10° (CFU/ml) E3 OD 600nm

Hinh 3.12 Anh huong ciia nhiét d6 dén mat do té bao

3.4.5 Anh huéng clia nguon cacbon

Bén canh cac y€u t6 diéu kién Ién men, thanh phan ngudén dinh dudng

cling dong vai tro vo cliing quan trong trong qua trinh phat trién ciia vi sinh vat.

Ngudn cacbon gitt vai trd thiét yéu trong sinh trudng va hoat tinh sinh hoa cta

vi khuan 1én men, vi day la ngudn cung cap nang lugng va vat liéu cho qua

trinh tong hop té bao. Ty vao ban chét cia ngudn cacbon, téc do sinh trudng

cua vi khuan c6 thé khac nhau. Trong nghién ctru nay, st dung 6 nguoén cacbon

thtr nghiém: glucose, sacchare, maltodetrxin, lactose, tinh bot, ri mat.

Bang 3.8 Anh hudng ctia ngudn cacbon dén hoat tinh khang khuan va enzyme

Neud Pwong kinh vong khang Pwong kinh vong phan giai
on 2
st khuén (D-d, mm) (D-d,mm)
Cacbon :
SE EC CP |Amylase |Cellulase| Lipase |Protease
12,87 18,3 18 13,8 13,67
Glu + +
+0,28 +0,21 +0,75 +0,59 +0,5
g 15,53 10,33 N 204 18,7 15,3 12,83
ac
+0,75 | +0,47 +0,29 +0,59 +0,82 +0,24
M 22,6 10,37 3,76 22,4 21,7 21,93 19,3
a
+0,17 +0,32 | +0,17 | +0,33 +0,22 +0,09 +0,2
16,67 19,93 17,13 15,27 15,43
Lac 9,5+0,4 +
+0,23 +0,17 +0,49 +1,3 +0,3
B 13,17 9,6 N 19,6 16,57 14,57 14,77
+0,62 | =+0,43 +0,37 +0,76 +0,1 +0,2
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14

15,9+0,54
+0,5 +0,23 +0,45 +1,08 +0,2

18,37 13,3

2.3 18,37

15,17

Cellulaze Lipase Protease

Hinh 3.13 Anh hudng ciia ngudn cacbon dén hoat tinh khang khuan va
enzyme ngoai bao

Ghi chii: Cdc giéng Glu, Sac, Mal, Lac, TB, RM ld nguén cacbon khdo sat

Nhu két qua thé hién bang 3.8 va hinh 3.13, cho thdy cac ngudn cacbon
khac nhau anh huéng dén hoat tinh khang khuén, kha ning sinh enzyme ngoai
bao. Nhan thiy rang maltodextrin 1a ngudn cacbon téi wu nhat v6i duong kinh
vong khang khuan S. enterica 1a 22,6+0,17 mm, E.coli 12 10,37+0,32 mm va C.
perfrigen 3,76+0,17 mm. V& kha ning sinh enzyme ngoai bao dudng kinh phan
gidi dat 22,440,33 mm (Amylase), 21,7+0,22 mm (Celluslase), 21,93+0,09 mm
(Lipase) va 19,3+0,2 mm (Protease). C6 thé maltodextrin 13 san pham thiy
phan mot phan cia tinh bot, ¢6 cu trac chudi ngan, dé bi phan giai nhung
khong qua don gian nhu glucose. Piéu nay giup vi khuan duy tri trang thai sinh
truong On dinh, ddng thoi tranh hién twong e ché di hoa thuong xay ra khi st
dung glucose & ndng do cao [94]. Nho do, cac con dudng chuyén héa thi cép,
bao gdm tong hop enzyme ngoai bao va cac chat khang khuén, dugc kich hoat
manh hon. So vo&1 cac nguén cacbon khac nhu lactose hoac tinh bot,
maltodextrin khong doi hoi hé enzyme dic hiéu qua phirc tap dé phan giai, gitap
tiét kiém nang luong cho té bao va chuyén hudng ngudn lyc sang sinh tong hop
cac san pham co6 hoat tinh sinh hoc. Trong khi d6, ri mat du giau dinh dudng
nhung thanh phan khong 6n dinh va c6 thé chira tap chat trc ché, lam giam hiéu
qua sinh trudng va hoat tinh sinh hoc [95], [96].

Tuong tu voi két qua mat do té bao CFU/mL va gia tri mat d6 quang OD

thé hién ¢ hinh 3.14. moi truong bd sung ngudn maltodextrin cling thé hién gia
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tri cao nhat voi mat do té bao 13 26,99x10° (CFU/ml) va gia tri cuc dai voi OD
600 nm la 1,85 nm.

Nhin chung, ngudn cacbon c6 anh hudng quan trong dén hoat tinh va sinh
truong cua ching vi khuan Bacillus amyloliquefaciens BacA10. Trong nghién
ctru nay, lua chon maltodextrin la nguén cacbon thich hop lua chon cho nghién
ctru tiép theo.

30 ~2.0

T
-
n

2094 _ E5

10° (CFU/mL)
1
<
wupQ9 Ao

10

T
e
n

X

0 -
3 '3 . Q o
& & & & & e
\0 > qﬁ' ;),9 %\?’ AN
G & S % K
Eid @‘1}\
Nguf‘m Cacbon

E= 10° (CFU/ml) 28 OD 600nm

Hinh 3.14 Anh huong cua nguén cacbon dén mat do té bao
3.4.6 Anh huong ciia ndong d6 maltodextrin
Nong d6 maltodextrin ¢6 anh hudng toi qua trinh tong hop cac chét cua vi
khuan nghién ctru. Trong thi nghiém nong d6 maltodextrin duoc khao sat & 1%;
1,5%; 2%; 2,5%, 3%. Két qua dugc trinh bay ¢ bang 3.9, hinh 3.15 va hinh 3.16.

Bang 3.9 Anh hudng ciia nong d6 maltodextrin dén hoat tinh khang khuan va

enzyme
(%) Puwong kinh vong khang | Pwong kinh vong phan giai co chat
Maltod khuan (D-d, mm) (D-d,mm)
extrin SE EC CP  |Amylase |Cellulase| Lipase |Protease
. N 4,8 N 18,77 | 14,77 18,4 15,3
+0,14 +0,2 | +0,17 +0,29 | 0,2
15 18,6 7,8 3,43 19,73 21,5 21,5 18,3
+0,14 | +0,17 +0,12 +0,2 | +0,09 +0,09 | +0,2
5 22,67 10,37 3,83 22,53 21,73 19,4
+0,12 +0,19 +0,05 | +0,19 +0,19 | 22+0,1 | =+0,1
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2s 19,63 10,1 307 | 19,5 194 | 21,83 | 188
+0,12 | +0,14 | +0,05 | 0,29 | +028 | +0,12 | =0,1

16,77 | 9,93 18,93 | 18,83 | 21,65 | 182

3 +0,09 | 0,09 ) 40,39 | +0,17 | 0,14 | %02

Hinh 3.15 Anh hudng cia néng do maltodextrin dén hoat tinh khang khuan
va enzyme ngoai bao
Ghi chii: Cdc giéng 1%; 1,5%, 2%; 2,5%; 3% la nong do maltodextrin khdo
sat

Két qua trinh bay trong bang 3.9 va hinh 3.15-3.16 cho thiy ndng d6
maltodextrin c6 anh hudng ro rét dén hoat tinh sinh hoc cua chung vi sinh vat
nghién ctru, bao gdm kha ning khang khuan, hoat tinh enzyme ngoai bao va
mat do té bao. Hoat tinh khang khuan thay d6i theo nong d6 maltodextrin va
phu thudc vao timg chiing vi khuan kiém dinh. Ddi v6i S. enterica, dudng kinh
vong khang khuan tang dat cuc dai & néng d6 2% 22,67+0,12 mm, sau d6 giam
nhe & cac néng do cao hon. Twong tu, ddi voi E. coli, hoat tinh khang khuan
tang dan theo n(‘A)ng do va dat gié tri cao nhéat tai 2%. Trong khi do, hoat tinh dbi
v6i C. perfringen duong kinh vong khang khuan 3,83+0,05 mm. Diéu nay cho
thiy maltodextrin c6 thé anh huéng dén kha ning sinh téng hop cac hop chat
khang khuédn, dong thoi mirc d6 dap ung khac nhau giita cac loai vi sinh vat
dich.

Bén canh d6, hoat tinh enzyme ngoai bao ciing chiu tac dong dang ké cua
ndng d6 maltodextrin. Két qua cho thdy amylase va cellulase dat gia trj cao nhat
trong khoang nong do 2—2,5%, sau d6 c6 xu hudng giam khi ting 1én 3%. Hoat
tinh lipase duy tri & mirc cao va it bién dong theo ndng do, trong khi protease

chi xuét hién & khoang ndng do trung binh (2-2,5%) va khong duoc ghi nhan
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& cac mirc con lai. Xu hudng nay cho thiy ndng d6 maltodextrin thich hop c6
thé kich thich qu4 trinh tong hop enzyme ngoai béo, trong khi ndng do qua cao
c6 thé gy tre ché cho qua trinh sinh tong hop enzyme.

Ngoai ra, mat do té bao, thé hién qua gia tri CFU/ml va OD 600nm, tang
dan theo néng dd maltodextrin tir 1% dén 2% va dat cuc dai tai 2%, sau do
giam nhe ¢ 2,5%. Piéu nay chimg t6 maltodextrin dong vai trd 1a ngudn carbon
hiéu qua, thiic ddy su sinh trudng cta vi sinh vat trong khoang ndng do tbi uu.
Tuy nhién, & ndng dd cao hon, su gia ting ap suit thAm thau hodc tich liy san
pham chuyén hoa c6 thé 1am han ché su phat trién cta té bao [97], [98].

Téng hop cac két qua cho thay khoang nong do maltodextrin tir 2% la diéu
kién toi wu, tai d6 vira ddm bao sinh trudng té bao manh, vira nang cao hoat tinh
enzyme va kha nang khang khuan Nhiing phat hién nay c6 ¥ nghia quan trong
trong viéc toi uu hda moi truong nudi cdy nham nang cao hiéu qua sinh tong
hop cac hop chét c6 hoat tinh sinh hoc. Do d6, lya chon sir dung 2% maltodextrin

1a nong do phu hop.
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Hinh 3.16 Anh hudng cia ndng d6 maltodextrin dén mat do té bao
3.4.7 Anh huéng ciia ngudn nitrogen

Nguon nito déng vai trd quan trong trong viéc t6i uu héa méi trudng nudi
cdy cho cac ching vi khuan Bacillus amyloliquefaciens BacA10 anh huong truc
tiép dén sinh trudng va kha ning tong hop cac chat ¢ hoat tinh sinh hoc cta
chung. Viéc lya chon va diéu chinh ngudn nito pht hop c6 thé ting cudng hiéu
suat nudi cdy va san xuat cac san pham mong mudn. Tién hanh khao sat anh

hudéng cua nguon nito khac nhau nhu: peptone, trytone, cao ndm men, ure,
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NH,CIl, NH,NO;, (NH,),SO, & ndng do 1% khi bo sung vao mdi trudng LB
long dé 1én men chung Bacillus amyloliquefaciens BacA10 (bang 3.10).

Bang 3.10 Anh hudng cua ngudn nitrogen dén hoat tinh khang khuan va
enzyme

Puong kinh vong khang | Puong kinh vong phén giii co chat

Ngu(‘“)n 2
. khuan (D-d, mm) (D-d,mm)
nitrogen .
SE EC CP | Amylase|Cellulase| Lipase |Protease
22,8 11,27 3,83 22,83 22,03 22,2 194
Peptone
+0,21 | +0,22 | +0,17 | +0,24 | +0,26 | +0,14 +0,2
20,8 10,13 2,66 17,7 18,16 18,2 10,4
Trytone

+0,24 | +0,24 | +0,09 | +0,94 +0,9 +0,21 +0,3

Caonam | 21,6 10,27 2,83 18,67 19,76 19,26 9,13
men +0,25 | +0,25 | +0,05 +0,8 +0,3 +0,3 +0,19

Ure - - - - - - -

NH,CI i - i i i i i

(NH.,S04 - - i i i i i
13,5 15,13

NH,NO; | - - . - .
+0,4 +0,1

Hinh 3.17 Anh hudng cta ngudn nitrogen dén hoat tinh khang khuan va
enzyme ngoai bao
Ghi chii: Peptone, Trytone, CMN, ...l nguén nitrogen sir dung khdo sat
Két qua trinh bay trong bang 3.10, hinh 3.17 va hinh 3.18 cho thiy cac
ngudn nitrogen hitu co (peptone, tryptone va cao nam men) cho hiéu quéa vuot

trdi so v&i cac nguon nitrogen vo co. Ve hoat tinh khang khuan, cac ngudn nito
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hitu co déu thé hién kha nang Uc ché rd rét dbi véi cac chung vi khuan kiém
dinh. Cu thé, peptone va cao nim men cho dudng kinh vong khang khuan déi
vol S. enterica dat 22,8+0,21 mm va 21,6+0,25 mm, trong khi tryptone dat
20,8+0,24 mm. Ddi véi E. coli, peptone thé hién hiéu qua cao nhat (11,27+0,22
mm), tiép theo 14 cao nAm men (10,27+0,25 mm) va trytone (10,13+0,24 mm).
Dbi voi C. perfrigen, ca ba ngudn nito hitu co déu ghi nhan kha ning khang
khuan cao nhét cling & peptone 1a 3,83+0,17 mm. Nguoc lai, cac nguén nito vo
co hau nhu khéng cho thay hoat tinh khang khuan, cho thay chung khong phu
hop cho qua trinh sinh tong hop cac hop chit khang khuén cua chung nghién
clru.

Xét vé hoat tinh enzyme ngoai bao, cac ngudn nito hiru co tiép tuc cho két
qua uu thé. Peptone cho hoat tinh amylase, cellulase va lipase cao nhat (lan luot
dat 22,83+0,24 mm, 20,33+0,26 mm va 22,2+0,14 mm), trong khi tryptone va
cao ndm men cho gia trj thap hon nhung van & muc cao. Hoat tinh protease dugc
ghi nhan & tat ca cic ngudn hitu co, voi cao nam men cho gia tri cao nhat
(19,4+0,2 mm). Di véi cac ngudn nito vo co, hau nhu khong ghi nhan hoat tinh
enzyme, ngoai trirt NHaNOs co biéu hién yéu ddi voi amylase (13,5+0,4 mm) va
lipase (15,13+0,1 mm), trong khi cac enzyme khac khong duoc phat hién. Diéu
nay cho thdy ngudn nito hitu co khong chi cung cap nito ma con bd sung cac
yéu t6 sinh truong can thiét.

Két qua vé mat do té bao (Hinh 3.18) cic moi truong bd sung peptone,
tryptone va cao nim men déu cho mat do té bao cao. Trong dé, peptone va cao
nam men cho mat do cao nhét, trong khi tryptone thap hon d6i chiit. Nguoc lai,
cac ngudn nito vo co 1am giam manh kha nang sinh truéng cia té bao, thé hién
qua gia tri CFU/ml va OD 600nm rat thap. Diéu nay c6 thé do nguon nito vo
co khong cung cép ddy du cac hop chit hitu co can thiét cho qua trinh sinh
tredng va trao ddi chat cua vi sinh vat.

Tong hop cac két qua cho thay ngudn nito hitu co, dic biét 1a peptone 1a
Iwa chon tdi uu cho sy sinh truong, hoat tinh enzyme va kha nang khang khuan
ctia chung nghién ctru. Nguoc lai, cac ngudn nitrogen vo co khong phu hop va
c6 thé gy han ché dang ké dén cac hoat dong sinh hoc. Két qua nay cung cap
co s& khoa hoc quan trong cho viéc lya chon va t6i wu hoa thanh phén moi

truong nudi cay trong cac nghién ctru va g dung ti€p theo.
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Hinh 3.18 Anh hudng ctia ngudn nitrogen dén mat do té bao
3.4.8 Anh huéng ciia ndong do peptone
Ngudn nito dong vai trd quan trong trong qua trinh sinh truéng va tong
hop céc chat chuyén héa ciia vi sinh vat, dic biét 13 enzyme va cac hop chat
khang khuan. Dé danh gia anh hudng ciia ndong do nito, thi nghiém duoc tién
hanh véi cac murc peptone khac nhau (0,5-2%). Két qua dugc trinh bay & Bang
3.11, Hinh 3.19 va Hinh 3.20.

Bang 3.11 Anh huéng cua nong do Peptone dén hoat tinh khang khuan va

enzyme ngoai bao

Pept | Dwong kinh vong khang Puwong kinh vong phan giai co chat

one khuin (D-d, mm) (D-d,mm)
(%) SE EC CP  |Amylase |Cellulase| Lipase |Protease
0.5 15,77 10,83 N 18,6 16,33 | 21,17 10,25
+0,12 +0,12 +0,14 +0,23 | +0,23 +0,12
. 22,77 11,3 3,73 22,87 22 22,13 19.4

+0,21 +0,25 +0,17 +0,19 +0,21 +0,21 +0,22

23,07 12,23 3,96 22,97 22,6 22,57 19,9

1,5
+0,17 | +0,17 | 0,05 | 0,05 | 0,14 | 20,14 | 0,1

19,37 11,7 22,1 20,33 18,63 13,2
+0,26 +0,14 +0,14 +0,47 +0,18 +0,24
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Hinh 3.19 Anh hudng cua ndng d6 peptone dén hoat tinh khang khuan va
enzyme ngoai bao
Ghi chii: Cac giéng 0,5%; 1%; 1,5%, 2% la nong dg peptone khdo sdt

Két qua (Bang 3.11) cho thdy nong do peptone c6 anh hudng rd rét dén
kha nang khang khuan cia ching nghién ctru. Cu thé, dudng kinh vong khang
khuén d6i véi S. enterica tang tur 15,77+£0,12 mm & néng do 0,5% 1én cuc dai
23,07+0,17 mm tai 1,5%, sau d6 giam dan. Xu hudng dugc ghi nhan ddi voi E,
coli, v&i gia tri cao nhat dat 12,23+0,17 mm tai 1,5% va giam nhe & cac n?)ng
d6 cao hon. Déi v6i C. perfrigen, hoat tinh khang khuan biéu hién 3 tai ndng
d6 1,5% (3,96+0,05 mm). Diéu nay cho thiy kha ning tong hop cc hop chét
khang khuén c6 thé bi phu thudéc manh vao n6ng dd nito trong moi truong. Két
qua trén chtng to ndng do peptone 1,5% la didu kién téi vu cho hoat tinh khang
khuan.

Nong d6 nitrogen ciing anh huong dang ké dén kha ning sinh enzyme
ngoai bio ciia chung. Két qua cho thay hoat tinh amylase tang tir 18,6+0,14 mm
(0,5%) 1én 22,87+0,19 mm tai 1,5% va gidm nhe & 2%. Cellulase dat gia tri cao
nhat (20,6+0,14 mm) tai néng do tur 1,5%. Lipase dat cuc dai 22,57+0,14 mm
tai 1,5%, sau do giam con 18,63+0,18 mm & 2%. Protease giit on dinh & tat ca
ndng d6 10,25+0,12 mm (0,5%) 1én 19,9+0,1 mm tai 1,5%. O khoang ndéng do
1,5% peptone dat hiéu ¢ cao nhat cho hoat tinh enzyme ngoai bao.

Két qua thé hién ¢ Hinh 3.20 cho thdy mat do té bao ting theo néng do
peptone tir 0,5% dén 1,5%. Cu thé, mat d6 té bao tang tir khoang 11,48x108
CFU/mL 1én cuc dai khoang 32,93%108 CFU/mL tai 1,5%. Khi tiép tuc tang

néng do peptone 1én 1,5%, mat do té bao gidm nhe, cho théy su bao hoa dinh
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dudng c6 thé gy can tré dén sinh truong. Gia tri OD 600nm ciing c6 xu huéng
tang tuong tng véi mat do té bao.

Dua vao két qua phan tich, ndng d6 peptone thich hop dugc dé xuit 1a
1,5% peptone vi 1am ting ca hoat tinh khéang khuén, sinh khéi va enzyme ngoai

bao.

10° (CFU/mL)
wu(Q9 O

0.5 1 1.5 2
Nong dé Peptone (%)
E3 10’ (CFU/ml) E3 OD 600nm

Hinh 3.20 Anh hudng cua ndng do peptone dén mat do té bao
3.4.9 Anh huéng ciia nguon khoang
Ngudn khoang trong mdi truong nudi cé anh hudng dang ké dén hoat tinh
khang khuin va kha nang phan giai co chét cua chung B. amyloliquefaciens
BacA10 nghién ctru. Cac khoang chit khong chi tham gia vao ciu trac enzyme
ma con anh hudng dén qua trinh trao doi chat, sinh tong hop cac hop chat khang

khuan va kha ning phan giai cac co chat phirc tap.

Bang 3.12 Anh hudng ctia ngudn khoang dén hoat tinh khang khuan va enzyme

Neud Dwong kinh vong khang Puwong kinh vong phan gidi co chat
on 2
&t khuan (D-d, mm) (D-d,mm)
khoang .
SE EC CP  |Amylase |Cellulase| Lipase |Protease
20,6 14,53 3,13 21,1 20,67 20,33 18,2
K,HPO4
+0,41 +0,37 | +0,12 +0,14 | 0,47 | 0,24 +0,1
26,83 15,37 9,47 23,07 22,87 22,8 21,1
KH>PO4
+0,17 +0,26 | 0,21 +0,05 | +0,19 | 0,16 +0,9
23,53 14,53 9,17 22,67 22,7 22,53 19,8
MIISO4
+0,04 +0,04 | +0,12 +0,17 | +0,14 | 0,09 +0,1
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23,27 8,83 6,97 21,37 22,17 22,2 12,7
MgSO;4
+0,12 +0,12 +0,12 +0,26 +0,24 +0,24 +0,1
21,37 8,57 22,27 18,3 16,97 12,8
NaCl +
+0,09 +0,09 +0,19 +0,16 +0,16 +0,1
CaCl 21,53 8,93 3,67 22.5 17,63 16,97 13,3
- +0,09 +0,09 +0,23 +0,71 +0,39 | +0,39 +0,2

Amylaze Cellulase Lipase Proteaze

Sa?—\ . Clotri
Kzpos K2HP04a
o 2“@ - mmn
b'l

o \

Mgs04 Masoa

Hinh 3.21 Anh hudng ctia ngudn khoang dén hoat tinh khang khuan va
enzyme ngoai bao
Ghi chii: Cac giéng K;HPO,, KHPO,, MnSO,, MgSO,, ...1a cdc nguén khodng
sw dung khao sat

Dir liéu trinh bay duéi dang bang 3.12, hinh 3.21 va hinh 3.22 cho thay
ngudn khoang c6 anh huéng dén hoat tinh sinh hoc va kha ning sinh truong
ctia chiing vi sinh vat nghién ctru. Cac ngudn khoang duoc khao sat bao gdm
K>;HPO4, KH,PO4, MnSO4, MgSO,, CaCl, va NaCl.

V& hoat tinh khang khuan, két qua cho thdy KH,PO4 va MnSO, 13 hai
nguén khoéang cho hi¢u qua ndi bat nhat. Cu thé, KH.PO4 tao vong khang khuan
16n nhét d6i v6i S. enterica (22,86+0,17 mm) va E. coli (15,37+0,26 mm), dong
thoi dat gia tri cao nhat d6i v6i C. perfringen (9,47+0,21 mm). MnSOs ciing
thé hién hoat tinh manh véi cac gia tri tuong tng 14 23,53+0,04 mm, 14,53+0,04
mm va 9,1740,12 mm. Trong khi d0, cac ngudn khoang khac nhu MgSO4, NaCl
va CaCl, cho hiéu qua thap hon.

Péi voi kha ning sinh enzyme, ngudn khoang ciing ¢6 anh huong dang ké
dén duong kinh vong phan giai. Mudi KH,PO, tiép tuc cho két qua cao nhat &
hau hét cac enzyme (amylase 23,07+0,05 mm; cellulase 22,87+0,19 mm; lipase
22,84+0,16 mm; protease 21,1+0,9 mm). Mubi MnSO; cling cho két qua kha
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cao, dic biét d6i v4i amylase (22,67+0,17 mm), cellulase (22,7+0,14 mm) va
lipase (19,8+0,1 mm). Cac ngudn khoang con lai cho gia tri enzyme thap hon
va it bién dong, chiing khong c6 kha ning kich thich tong hop enzyme.

Két qua vé sinh truong té bao thé hién trong Hinh 3.22 cho thiy mat do té
bao (CFU/ml) va gia tri OD thay dbi tily theo ngudn khoang. Trong d6, KH,PO,
cho mat do té bao cao nhat (36,78x10° CFU/ml) va OD dat gia tri cuc dai
(1,917), mudi nay hd trg sinh truong tdi vu. K.HPO, va MnSOj ciing duy tri mat
d6 té bao tuong d6i cao. Nguoc lai, CaCl, cho gid tri thap nhat, cho thay khong
phu hop cho sinh trudng cua ching B. amyloliquefaciens BacA1l0.

Tong hop céac két qua cho thay KH,PO, 12 nguon khoang t6i uu, vira thic
day manh mé sinh trudng té bao, kich thich hoat tinh khang khuan va kha niang
sinh enzyme. B6 sung vao mdi trudng gdc phosphate (PO4)> véi vai tro tham
gia vao qua trinh tong hop ATP, cac enzyme, sinh tong hop ADN va diéu hoa
chuyén héa noi bao... Nguon khoang khac nhu MnSO. c¢6 thé dong vai trd bd

trg, nhung hiéu qua khong vuot trdi so véi KH2PO..

10° (CFU/mL)
wug99 a0

R LI LS I
I O

Ngudn Khosing
E3 10’ (CFU/ml) B3 OD 600nm

Hinh 3.22 Anh hudng ciia ngudén khoang dén mat do té bao
3.4.10 Anh huéng ciia nong d6 KH,PO,

Nong d6 khoang 1a yéu t6 quan trong chi phdi qua trinh sinh truéng va
hoat tinh sinh hoc cta vi sinh vat, trong d6 su thay d6i nong do c6 thé thuc day
hodc tic ché cac qua trinh trao d6i chat. Trong nghién ctru nay, sir dung 0,1%
dén 0,5% bd sung vao mdi trudng nudi dé nghién ciru hoat tinh khang khuan,

khéa nang sinh enzyme ngoai bao va sinh trudng cua chung chon loc.
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Bang 3.13 Anh hudng cua nong d6 khoang dén hoat tinh khang khuan va

enzyme
PO, Puwong E{inh vong khang | Pwong kinh vong phén giii co chat
%) khuan (D-d, mm) (D-d,mm)

SE EC CP  |Amylase |Cellulase | Lipase | Protease

0.1 21,23 N N 22,33 22,83 19,83 | 21,33

+0,17 +1,1 +2,72 | £2,25 +1,7

0.2 26,73 15,2 9,33 23,1 22,93 | 22,87 21,7

+0,08 +0,21 | +0,24 +0,08 | =+0,19 | 0,19 +0,2

28,73 16,3 12,13 | 24,67 24,67 | 24,37 22,5

0.3 +0,17 | +0,14 | 0,14 | =+£1,1 +0,24 | +0,09 | 0,69

04 24,7 13 8,87 23,83 22,5 22,5 22,2

’ +0,21 | +0,37 +0,09 +1,4 +041 | 0,82 | +0,6

24,27 12,3 6,27 233 24,33 22,33 22
0.5 +0,18 +0,25 | +0,21 +0,9 +0,47 | +0,62 | =+0,8

Amylazs Cellulase Lipase Proteaza

Hinh 3.23 Anh hudng ctia ndng d6 khoang dén hoat tinh khang khuan va
enzyme ngoai bao
Ghi chii: Cdc giéng 0,1%; 0,2%; 0,3%, 0,4%; 0,5% la nong d¢ KH,PO, khdo

sat

Két qua trinh bay trong bang 3.13 va hinh 3.23 cho thiy ndng do khoang
(0,1-0,5%) c6 anh huéng rd rét dén hoat tinh khang khuan va kha ning sinh
enzyme cua chung nghién ctru. Vé hoat tinh khang khuan, gia tri cao nhét dat
duogc tai ndng d6 0,3% (28,73+0,17 mm) véi S. enterica, sau d6 giam dan khi
tang nong do khoang 1én 0,4% va 0,5%. Dbi véi E. coli, xu hudng tuong tu

dugc ghi nhan, véi duong kinh vong vo khuén ting tir 0,1% (khong dang keé)
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1én cuc dai tai 0,3% (16,3+0,14 mm), roi giam & cac néng dd cao hon. Riéng
C. perfringen cho thay sy thay doi ré rang vong khang khuén ting dan tir 0,1%
dén 0,3%, gia tri cao nhat 1a 12,1340,14 mm & ndng do 0,3%.

Dbi voi hoat tinh enzyme, két qua cho thdy enzyme amylase, cellulase,
lipase va protease déu chiju anh huéng ctia ndng do khoang. Cu thé, amylase
dat gid tri cao nhat (24,67£1,1 mm), cellulase 24,67+0,24 va lipase la
24,37+0,09 tai néng do 0,3%. Protease it bién dong, dao dong quanh muc
21,33-22,5 mm & tit ca cac nghiém thirc, cao nhat & ndng do 0,3% 14 22,5+0,69
mm. Diéu nay cho thdy ndng do khoang t6i uu (khoang 0,3%) co vai tro kich
thich manh mé qu4 trinh sinh tong hop enzyme ngoai bao.

Két qua trong Hinh 3.24 phan anh anh huong boi nong d6 KH.POs dén
mat do t& bao (CFU/ml) va do héap thy quang OD 600nm. Mat d6 té bao ting
dan tir 0,1% dén 0,3%, dat cuc dai tai 0,3% (38,32x10° CFU/ml), sau d6 giam
& cac nong do cao hon. Xu huéng cia OD 600nm ciing twong dong, dat gia tri
cao nhat tai 0,3% (1,813), phan &nh su sinh truong tdi wu cta vi sinh vat tai
néng do nay. Khi néng do khoang tiép tuc tdng, mat do té bao giam, co thé do
ap suat tham thau hodc sy mat can bang dinh dudng gay tc ché sinh trudng.

Tong hop cac két qua cho thiy, nong do khoang 0,3% 1a diéu kién t6i uu
cho ca hoat tinh khang khuan, kha ning sinh enzyme va sinh truong té bao.

Viéc tang nong do khoang vuot qua muc nay khong dem lai hiéu qua cao hon.

50 — 2.0
5 40 < - 1.5
£ o : =
6 - 1.0 §
= 20 .. E:E =
10- )
oLk ke 41 9.0

0.1 0.2 0.3 0.4 0.5
Noéng @6 KH,PO,
E= 10° (CFU/ml) B3 OD 600nm

Hinh 3.24 Anh hudng ctia nong d6 KH,PO, dén mat do té bao
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KET LUAN VA KIEN NGHI

KET LUAN

l.

ba sang loc 12 chung phan 13p tur rudt lon va chon loc dugc 01 chung
Bacillus BacA10. Ching Bacillus BacA10 c6 hoat tinh khang vi khuan
Escherichia coli VTCCB-0482, Salmonella enterica VTCCB-0480 va
Clostridium perfringens ATCC 13124 manh nhét.

Chung BacA 10 an toan, khong tao vét tan trong mau ctru va da duge dinh
danh dua trén trinh ty 16S RNA. Chung BacA 10 twong dong véi Bacillus
amyloliquefaciens dén  99,9% va duoc ki hiéu 1a Bacillus
amyloliquefaciens BacAl0.

Chung Bacillus amyloliquefaciens BacA10 c6 kha nang sinh truéng va
phat trién trong diéu kién pH thap va mubi mat mo phong invitro giéng
hé ti€u hod : Tinh ky nudc 52,11%, kha nang tu dong tu 71,65%, két tu
vi khuan gay bénh S. enterica 61,06% ; E. coli 43,.91%, C. perfringens
22,41% va nhay cam véi cac loai khang sinh phé) bién duoc st dung cho
con nguoi.

Pi chon duoc diéu kién nudi cay va méi truong nudi thich hop gitup nang
cao hoat tinh khang khuan, kha nang sinh enzyme ngoai bao va mat do
té bao bao gom: ty 1é tiép giéng ban dau 7%, pH ban dau 7, nhiét do
37°C, thoi gian 1én men 36 gio ; moi trudng nudi co thanh phan dinh
dudng nhu Luria-Bertani (LB) dugc bo sung thém maltodextrin 2,5%,
peptone 1,5% va KH,PO4 0,3%.

KIEN NGHI

Tiép tuc nghién ctru sdu hon vé hé gen chung B. amyloliquefaciens

BacA10 va tinh an toan cua chung. Ké thira nhimg két qua dat duoc tir luan van

nay va phat trién thém diéu kién nudi cay & qui mod 16n hon cho san xuat bao tu

B. amyloliquefaciens BacA10 cao san nham mg dung trong thuc tién.

LOI CAM ON: Luan van duoc thuc hién cé sy hd tro kinh phi cia nhiém

vu: “Nghién ctru cong nghé san xuat va st dung ché pham sinh hoc cho lgn nai

nuoi con va lon con sau cai stta nham giam thiéu sir dung khang sinh trong chan

nudi trén dia ban Ha Noi” cap s¢ Khoa hoc va cong nghé Ha ndi. Ma s dé tai:
CT04/04-2024-3.
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PHU LUC

Hinh thai khuan lac va té bao cta ching vi khuan Bac10

Trinh tu gen 16S rRNA chuing vi khuan BacA10

=BacAlD

AGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGETGAGTAACAC
GTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGECTAATACCG
GATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTA
CAGATGGACCCGCGECGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGA
CGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCC
CAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGUGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTA
GEGEAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAA
AGCCACGGCTAACTACGTGCCAGCAGCCGCGGETAATACGTAGGTGGCAAGCGTTG
TCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAA
GCCCCCOGGCTCAACCGGEGAGEGTCATTGGAAACTGGEGAACTTGAGTGCAGAA
GAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA
CCAGTGGCGAAGGUGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGT
GEGEGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCT
AAGTGTTAGGGGGTITCCGCOCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGC
CTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGEGCCCGCAC
AAGCGGETGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCT
TGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGEGCAGAGTGACA
GGETGGETGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CEAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACT
GCCGGTGACAAACCGEAGGAAGGTGGGEGATGACGTCAAATCATCATGCCCCTTAT
GACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCG
AGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGA
CTGOGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGT
TCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAG
TCGETGAGGTATACCTTTTAGGAGCCAGCCGCCGAA




