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Tém tit: Trong nghién ctru nay dé cap dén anh hudng cua mot sé yéu td (pH, ndong do
chat ran, do thoang khi va 1én men) Ién sinh truéng cua B. thuringiensis (Bt) trong moi
truong nudi cdy sir dung bun hoat tinh ctia nha méay bia. Vi khuan B. thuringiensis c6 kha
sinh truéng trong moi trudng c6 d6 pH tir pH 6-8 va hinh thanh delta-endotoxin cao nhat
(617,67 mg/l) 6 pH 7. Nong d6 chat ran cho delta—endotoxin cao nhét 1a 20-25 g/1. O ty 1&
mdi trudng nudi cay trong binh non 2:10 (v/v) chung B.thuringiensis sinh truong tt nhat,
mat do té bao dat cuc dai 2, 9><108 CFU/ml va ndng d¢ delta—endotoxin dat 619,06 mg/I.
Qua trinh cap khi lién tyc 1a can thiét doi v6i B. thuringensis trong qua trinh nudi, ngung
cap khi du ¢ giai doan nao ciing anh huong dén delta—endotoxin cua Bt. Khi nudi ciy
trong hé 1én men voi diéu kién pH = 7, oxy hoa tan 4 mg/1, Bt cho ddc tinh cao hon khi
nhudi binh tam giac, delta—endotoxin dat 725,05 mg/l sau 48h. Két qua nghién ctru cho
thay, B.thuringiensis c6 kha néng sinh truéng t6t trén bun hoat tinh tir nude thai bia va c6
trién vong tmg dung trong thuc té.

Tir khoa: B. thuringiensis; Bun; pH; Nong do chit ran va ty 1é moi trudng.

1. Mé dau

Ngay nay, bén canh sy phat trién ciia cong nghiép phuc vu cho doi sdng, con ngudi
cling tao ra mot lugng chat thai 16n. Mot trong nhitng chat thai d6 1 bun thai. Bun thai tir
cac nha may, kénh muong chira nudc thai sinh hoat, bénh vién.... Bun hau hét chi duoc
loai bo bang phuong phap chén 1ap va mot phan dugc tin dung lam phan boén. Tuy nhién,
kha ning tan dung khong nhiéu va hiéu qua chua cao. [1] da sir dung axit xitric & pH 3—4 dé
loai bo kim loai trong bun thai, hiéu qua loai bo Cu 60-70% va Zn 90-100%, con cac loai
kim loai khac thi chua thay dé cap. [2] ciing dé cap dén viéc thu hoi phén trong bun bang
axit sunfuric. [3] ciing dua ra cac cong nghé xir 1y bun thai nhu bién bun thanh phan boén,
thanh nhién lidu. [4] da cho thdy nguy co tich lily kim loai nang trong cai bap rat cao boi
viéc str dung phéan bon tir bun thai (As, Cd, Cr, Zn vuot qua gi6i han cho phép rat nhiéu. [5]
d3 dua ra nhitng rii ro va k& ho trong quan 1y bun dbi voi stiic khoe con ngudi va moi
truong. Vi vdy, viéc nghién ctru str dung bun thai 1am nguyén liéu nudi cdy vi sinh vét phuc
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vu cho ndéng nghiép va doi séng s& gop phan giam thiéu bun thai va giam mot s6 nguy co
tich iy kim loai ndng trong cay tréng. B61 cac loai bun dugce lua chon nudi céy vi sinh vat
thuong 1a cac loai ¢c6 ham luong dinh dudng cao, kim loai ning & ngudng cho phép.
Canada 1a mét trong nhitng nuéc di nghién ctru thanh cong st dung bun thai sinh hoc dé
san xudt cac ché pham sinh hoc. [6-8] d thu nhéan dugc thudc trir sau sinh hoc khi nudi ciy
Bt trén nudc thai va bun thai ¢6 ham lugng tinh bot cao. [9-10] da st dung bun thai sinh
hoat, bun thai céng nghiép nudi vi sinh tao phan bon vi sinh ¢d dinh dam, voi mat do dat
109 CFU/ml. Ngay nay nong nghiép dang hudng t6i ndng nghiép sach nén viéc tim kiém
cac ngudn thude trir sdu sinh hoc cling di duoc nghién ctru tir rat som, [11-12] da dé cap
dén viéc hinh thanh ddc tinh cua Bacillus thuringiensis. Mot sé nghién ctru vé nudi ciy
Bacillus thuringiensis trén bun thai nudc thai & Canada ciing thu dugc két qua kha quan.
Két qua cac nghién ctru [13-17] cho thiy c6 thé thu nhan thuoc trir sau sinh hoc tur viéc
nudi cdy Bt trén nudc thai, bun thai cong nghiép san xuét tinh bot, ham luong delta—
endotoxin co thé dat trén 600 mg/l. Nghién ciru [18] cho thiy khi tao thudc trir sau sinh hoc
sit dung bun thai lam nguyén liéu trong hé 1én men 150 lit c6 thé ting luong bao tir 38—
55%, doc t6 tang 30%. [19] cho thdy cac chung Bacillus thuringiensis dugc phan 1ap lai tir
bun thai lai cho hoat tinh trir sdu cao hon héan so véi chung tiéu chuan. O Viét Nam, cac
niam qua ciing d3 c6 mot sé cong trinh nghién ciru nudi cay Bacillus thuringiensis trén bun
thai sinh hoc (ddc tinh delta—endotoxin ciing dat trén 600 mg/l) [20- 21]. Tuy nhién, cac
nghién ctru moi dung ¢ cac quy mo nho trong phong thi nghiém, dé co thém dir liéu va co
hoi mé rong tng dung thude trir su sinh hoc can ¢ cac nghién ctr thém vé nudi cdy Bt trén
bun thai. Vi vy, nghién ciru nay dé cap téi anh hudng ctia mot sd yéu 1én sinh trudng cia
Bacillus thuringiensis trong moi truong str dung bun hoat tinh ctia nha may bia dinh huéng
cho san xuét thude trir siu sinh hoc.

2. Nguyén liéu va phwong phap

2.1. Quy trinh nghién curu

Budc 1. Thiy phan bun hoat tinh 1iy tir nha may bia tao nguyén liéu co sé cho nudi
cay Bacillus thuringiensis.

Budc 2. Piéu chinh cac thong s6 theo cac yéu cau thi nghiém.

Budc 3. Xéc dinh céac chi tiéu trong cac thi nghiém.

Budc 4. Tong hop sb lidu, danh gia s6 liéu, dua ra cac chi sé thich hop cho nudi ciy
Bacillus thuringiensis.

2.2. Nguyén liéu

Béang 1. Dac tinh cta bun thai cua Nha may bia Ha Noi.

Chi tiéu Pon vi tinh S6 lwong Chi tiéu Pon vi tinh S6 lwong
Bun thai mé/ngay 10 Mg mg/kg 4238+79
TOC a/kg 2135+ 11,2 K mg/kg 2736 £9,7
VSS % 52,7+0,5 Na mg/kg 83204+ 11,2
TNK g/kg 222+12 As mg/kg 9,7+0,4
TN g/kg 241+18 Hg mg/kg 1,2 £0,05
TP g/kg 18+0,9 Pb mg/kg 17,2+0,3
Ca mg/kg 9541 +8,9

Chung vi khuan Bacillus thuringiensis var. kurstaki HD—1, ngudn gbc Canada.

Moi truong nudi cdy va hoat hoa B. thuringiensis: TSB (Tryptone Soya Broth), TSA
(Tryptone Soya Agar).
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2.3. Phuong phdp xdc dinh mdt dé té bao va bao tir

Dé xac dinh s6 luong té bao, miu duoc pha lodng bang mudi sinh 1y (0,85% w/v) da
khir tring. Mau pha lodng (0,1 ml) duogc cdy trén dia thach chira méi trudng TSA va duoc 0
& 30°C trong 24h dé cho khuan lac phat trién hoan thién.

Dé xé4c dinh bao tir, mu pha lodng duoc 1am néng trong bé dau 80°C 10 phit sau d6 dé
lanh trong nudc da 5 phut. S6 luong té bao va bao tir duoc x4c dinh thong qua dém khuan
lac sinh trudng trén moi truong thach TSA. Cong thirc x4c dinh:

X = axbx10 (CFU/mI) (1)

Trong d6 a la s6 lvong khuén lac xudt hién trén dia petri; b 12 nghich dao ciia ndng do
pha loang.

2.4. Phirong phdp xdc dinh nong d¢ doc té delta—endotoxin trong dich nudi cdy

Delta—endotoxin dugc xac dinh trén co s& hoa tan tinh thé protein doc trong moi
truong kiém: 1ml mau dich nudi cdy dugc ly tim 10000 g trong 10 phut & 4°C. Phan can
bao gé)m bao ti, tinh thé protein doc, manh vun té bao va phén ran lo limg con lai dugce str
dung dé xac dinh néng do tinh thé protein doc hoa tan (delta—endotoxin). Phan cin duoc
rira 3 1an mdi 1an bang 1 ml 0.14M NaCl-0,01% Triton X — 100. Viéc rira nay giup loai bo
Cac protein va c4c proteaza con bam vao phan cin. Phan cin d3 rira chira tinh thé protein
dugc thily phéan trong dung dich NaOH 0,05N (pH 12,5) trong 3h & 30°C trong diéu kién c6
khudy. Dich huyén phu sau d6 duoc ly tim & 10000 g trong 10 phut & 4°C, phan cin sau khi
ly tdm s€ dugc loai bd con phﬁn dich ndi s& duoc dung dé xac dinh ham luong delta—
endotoxin theo phuong phap Bradford str dung BSA 1am chat chuan [22].

2.5. Cac phwong phap nghién ciru:
2.5.1. Nghién ctru anh huong cua pH

Bun thai duoc tién xir Iy bang phuong phap thity phéan, sau d6 duoc diéu chinh vé cac
pH khic nhau trudc khi khtr trang & 121°C trong 15 phat. Cac miu bao gom: TSB
(Tryptone Soya Broth), pH5 (bun dugc diéu chinh vé pH = 5), pH6 (bun dugc diéu chinh vé
pH = 6), pH7 (bun dugc diéu chinh vé pH = 7) va pH8 (bun dugc diéu chinh vé pH = 8).
Céc mdi truong sir dung bun 1am nguyén liéu c6 ham lugng ran 13 20 g/1, thé tich dich nudi
cay 2:10 (v/v).

Tur gidng gbe Bacillus thuringiensis var. kurstaki HD—1 hoat hoa trén méi truong dich
thé TSB ¢ 30°C, 200 vong/phit trong 12h cdy vao cac phuong an thi nghiém trén voéi ty 18
1% vé thé tich. Sau d6 nudi cdy & 30°C, 200 vong/phut. Tién hanh 1dy mau & Oh, 12, 24. 36,
48, 60,72 h dé xac dinh mat do té bao, bao tir va nong do delta—endotoxin.

2.5.2. Phuong phap nghién ctru anh hudng ctia ndng do chét ran

Bun lay tur nha may bia tai cong doan ling duoc ly tam de tach chit ran sau do tai
huyén phu bang dich ndi ly tim véi cac ndong d6 rian khac nhau dé tién hanh thi nghiém. Thi
nghiém dugc chia lam 6 phuong 4n: TN1 (méi truong TSB), TN2 (moi trudong bun thai bia
chira 1,5% chat ran), TN3 (méi truong bun thai bia chira 2,0% chat ran), TN4 (mdi truong
bun thai bia chira 2,5% chét rin) va TN5 (moi truong bun thai bia chira 3,0% chat rén). Tat
ca cac moi truong pH ban dau déu duoc diéu chinh bang 7.

Cay gidng vai ty 16 1% (v/v) vao cac mau trén va nudi cay lic & 200 vong/phit, 30°C.
Lay mdu ¢ cac thoi diém 0, 12, 24, 36, 48, 60, 72h dé xac dinh sb luong té bao, su hinh
thanh bao tr va delta—endotoxin.

2.5.3. Anh hudng cua d6 thoang khi

Dé nghién ctru anh huong cta do thoang khi tién hanh thi nghiém nhu sau: Chuéan bi
moi truong bun bia c6 nong do chat ran 2,0% va pH moi truong bang 7. Dich moi truong
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dugc phan vao céc binh voi ty 1€ (v/v) khac nhau theo cac phuong an thi nghiém sau: TN1
(ty 1¢ dich 2:10), TN2 (ty 1€ dich 3:10), TN3 (ty 1€ dich 4:10) va TN4 (ty 1¢ dich 5:10).

Céc phuong 4n thi nghiém sau khi cdy giéng duoc nudi ciy ¢ 200 vong/phuat, 30°C.
Mau thi nghiém duoc ldy ¢ 0, 12, 24, 36, 48, 60, 72h dé xac dinh mat do té bao, bao tir va
ndng d6 delta—endotoxin.

2.5.4. Nghién ctru anh hudng cua di€u kién nudi cay lién tuc va gian doan

Dbi voi nhom vi sinh vét co kha nang hinh thanh bao tir thi didu kién nudi cdy c6 anh
hudng rat nhiéu t6i viée hinh thanh bao tir. Vi vy, nghién ctru anh hudng cua viéc nudi ciy
gian doan t&i qua trinh sinh truong, hinh thanh bao tir va ddc tinh delta—endotoxin cta Bt 1a
can thiét. Thi nghiém duoc b tri nhu sau:

Bun bia c¢6 nong do chat rin 2 ,0% duge xu ly bang phuong phap thuy phan roi diéu
chinh vé pH = 7, khir tring va duoc cdy glong v6i ty 18 1% (v/v) roi duge nudi cdy & 200
vong/phut ¢ 30°C cac thi nghiém dugc bb tri nhu sau:

TNS5: nuoi céy lac lién tuc

TN6: nudi cay lac lién tuc 0—2h, dé tinh & nhiét d6 phong 12—24h, sau d6 tiép tuc nuodi
cy lac téi 72h.

TN7: nudi lic lién tuc tir 0—24h, dé tinh & nhiét d6 phong 24-36h, sau do tiép tuc nudi
cy lac téi 72h.

TNS: nudi lac lién tuc tir 0-36h, dé tinh ¢ nhiét 6 phong 36—48h, sau dé tiép tuc nudi
cy lac téi 72h.

Tat ca cac thi nghiém déu ldy mau ¢ 0, 12, 24, 36, 48, 60 va 72h dé xac dinh sb luong
té bao, su hinh thanh bao tir va delta—endotoxin.

2.5.5. S0 sanh két qua nudi cay B. thuringiensis trong binh nén va binh [én men

Tién hanh so sanh vé mat do té bao, sy hinh thanh bao tir va delta—endotoxin nudi cay
trong binh nén 500 ml, thé tich dich 100 ml v&i binh 1én men 15 lit thé tich lam viéc 10 lit.

- Thi nghiém binh tam giac dugc b tri nhu sau: bun duoc xir ly bang phuong phap
thity phan, nong d6 chit ran ctia bun 2,0%, pH = 7, ty 1& dich nudi cdy 1:5, ty 1& gidng 1%
(v/v), nudi ¢ 30°C 200 vong/phdt.

- Thi nghiém nudi cdy trong binh 1én men 15 lit thé tich 1am viéc 10 lit duwoc thuc hién
v6i cac thong s6 nhu sau: moi truong nudi cdy 1a bun thai chira 2,0% chat ran duogc xir ly
bang phuong phap thiy phan va duoc khir tring, ty 18 giéng 1% (v/v), lugng oxy hoa tan
luén duy tri 4 mg/l, pH ludén dugc duy tri 7+1 bang NaOH 4N va H;SO4 4N thong qua hé
thong bom tu dong, chét kiém soat bot sir dung 1a polypropylene glycol (PPG, sigma), nhiét
d6 trong sudt qua trinh 1én men 30+1°C.

Mau dugc 14y tai cac thoi diém 0, 12, 24, 36, 48h dé xac dinh mat do té bao, bao tir va
delta—endotoxin.

3. Két qua va thao luin

3.1. Anh hwéng ciia pH

pH 13 mot trong cac nhéan té c6 anh huong rat nhiéu dén qua trinh sinh truéng va hinh
thanh cac san phdm cua vi sinh vat. Sau day 13 két qua nghién ctru anh huéng cua pH khéc
nhau 1én kha ning sinh truong, hinh thanh bao tir va doc t6 delta—endotoxin cia Bacillus
thuringiensis var. kurstaki HD—1 (Hinh 1). Hinh 1 chi ra rang, di v&i méi truong c6 pH tir
6-8 Bt sinh truong tot, mat do cuc dai dat 108.

CFU/ml va tuong duong v6i moéi truong TSB. Con dbi v6i méi truong c6 pH = 5 mat
d6 té bao ting truong chdm va gan nhu khong thay doi so véi thoi diém Oh. Mat do cuc dai
chi dat khoang 105 CFU/ml cao hon so véi thoi diém Oh khoang 10 lan. Tuong ty dbi véi
mat do bao tir & cac moi truong c6 pH 6-8 cling tang theo thoi gian va cuc adai dat khoang
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108 CFU/ml, con & pH = 5 mat d6 bao tir chi dat 104 CFU/ml gén nhu khong c6 sy khac
biét so v6i thoi diém ban dau. Delta—endotoxin & cac pH khac nhau ciing cho gia tri khac
nhau. O pH 6-8 néng dd delta — endotoxin nhan dugc sau 48h cao va tuong duong voi
ndng do trén moi truong TSB, pH = 7 cho ndng d6 delta—endotoxin cao nhit dat 617,67
mg/l. B6i voi pH = 5 khong chi e ché kha ning sinh truong va hinh thanh bao tir ma con
{rc ché ca qua trinh hinh thanh delta—endotoxin, ndng do cuc dai chi dat 546,82 mg/1. Tur két
qua cho thay, & pH 6-8 ching Bt c6 kha ning sinh truong va hinh thanh doc t6 tbt, trong d6
pH 7 cho kha ning hinh thanh doc t6 tot nhat.

Vé6i két qua ham luong delta—endotoxin thu dwgc dat mirc cao nhat & pH = 7 trong
khuon kho thi nghiém nay 1a twong dong véi nghién ctru trude [16, 18].
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Hinh 1. Anh huéng cua pH 1én kha ning sinh truéng, hinh thanh bao tir va delta—endotoxin cuia
Bacillus thuringiensis var. kurstaki HD-1.

3.2. Anh hwéng ciia nong dg bin

Bén canh pH méi truong nudi cay thi chat dinh dudng hay nong do chat rén ciing anh
huong nhiéu dén qua trinh sinh truéng, hinh thanh bao tir va doc td cia chung BaCIIIUS
thuringiensis var. kurstaki HD-1. Sau déy 1a cac két qua dé cap toi anh hudng cia nong do
chat ran ciia bun 1én kha ning sinh trudng, hinh thanh bao tir va doc t6 cia ching vi khuan
Bacillus thuringiensis var. kurstaki HD-1.

Anh _huong cua sy bién d6i ndong do chét ran (1,5; 2,0; 2,5; 3,0 va 3 ,5%) cua bun toi
mat do té bao, bao tir va delta—endotoxin dugc chi ra ¢ hinh 2. Két qua chi ra rang voi nong
d6 chat ran 1,5-3,5% mat do té bao khong c6 sy khac biét nhiéu, mat d6 déu dat khoang
108CFU/ml. Tuy nhién, mat do t& bao c6 xu hudng ting dan ¢ ndng do ran 1,5-2,5% va co
xu huéng giam ¢ ndng do chat ran cao hon. Mat d6 bao tr & cac nong do chét ran khac
nhau khéng c6 su bién dong nhicu. Nong do delta—endotoxin c6 xu hudng ting & nong do
chat rin 1,5-2,5% va cao nhat dat 619,06 mg/l, con & néng do chét ran > 2,5% lai c6 xu
huéng giam. Tuy nhién khi so sanh & cac ndong d6 ran khac nhau cho thay & ndng do chat
ran 1,5% cho ndng d6 delta—endotoxin thap nhat chi dat 497,28 mg/l; & nong do chat rin
2,0-2,5% cho nong do delta—endotoxin cao nhat khoang > 600 mg/l, con & ndng d6 chét ran
16n hon 2,5% ndng do delta—endotoxin 505,29-537,05 mg/I.

Diéu nay cho thiy, khi ndng d6 chét rin ting (> 2,5%) mic du cé kich thich sinh
truong va hinh thanh bao tir, nhung néng d6 chét ran cao ciing lam ting d6 nhét va su hdn
tap dan dén han ché trao d6i oxy tic dong dén qua trinh hinh thanh delta—endotoxin. O
nong do chat ran 1,5% chung vi khuan Bt vin sinh trudong va hinh thanh bao tir tdt nhung
luong delta—endotoxin lai thap. Két qua nay c6 thé 1y giai nhu sau khi ndng d6 chat dinh
dudng thap thi chi da cung.
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Hinh 2. Anh huong ciia ndng d¢ chit rén 1én kha ning sinh truong, hinh thanh bao tir va delta —
endotoxin.

3.3. Anh hwéng ciia d¢ thodang khi

Do thoang khi hay lugng oxy hoa tan, 1a mot nhan t6 c6 anh hudng rat nhidu dén qua
trinh sinh truong cta vi sinh vat néi chung va Bacillus thuringiensis var. kurstaki HD—1 ndi
riéng. Hon nita B. thuringiensis 13 chung vi khuan hiéu khi nén luong oxy cung cap trong
qué trinh sinh truong, phat trién anh huong rat nhiéu dén mat do va kha nang hinh thanh
cac san pham cua chung. Thi nghiém nghién ctru anh huong cua ty 18 thé tich méi truong
nudi cdy 1én kha nang sinh truong, tao bao tir va doc tinh cia B. thuringiensis dugc trinh
bay ¢ hinh 3.

Két qua cho thdy, ty 18 dich nudi cdy ting thi kha ning sinh trudng va hinh thanh
delta—endotoxin cua B. thuringiensis giam. O TN ty 1& dich nuéi ciy 2:10 (v/v) nong do
delta—endotoxin dat 619,06 mg/l, TN2 ty 1¢ dich 3:10 (v/v) nong d6 dat 519,06 mg/l, TN3
ty 1¢ dich 4:10 (v/v) ndng d6 dat 476,92 mg/l, con TN4 ty 1¢ dich nudi cay 5:10 (v/v) nong
d6 chi dat 454,91 mg/l. Két qua trén c6 thé dwa ra nhan xét nhu sau, d6 thoang khi c6 anh
hudng rat nhiéu tdi qua trinh sinh trudng, phat trién, hinh thanh bao tir va doc tinh delta—
endotoxin cua Bacillus thuringiensis var. kurstaki HD—1. Thé tich dich nudi cdy trén thé
tich binh chira ting din dén giam ndéng do oxy hoa tan tc ché qué trinh sinh trudng, phat
trién ctia B. thuringiensis dan dén giam mat d bao tir va gidm sy hinh thanh doc tinh delta-
endotoxin. Vi vdy, trong qua trinh nudi cay B. thuringiensis lugng oxy hoa tan dong vai tro
quan trong db6i voi sinh truong hinh thanh bao tir va dgc tinh. Két qua thi nghiém nay cho
thy ty 1& dich nuéi cy 2:10 1a thich hop cho qua trinh sinh truéng, phét trién va hinh thanh
ddc tinh delta—endotoxin.

3.4. Anh huong diéu kién nuoi cdy lién tuc va gian doan

Bén canh, sy anh hudng cia ty 18 thé tich méi truong nudi cay thi diéu kién cap khi
lién tyc va gidm doan cling anh huong t&1 qua trinh sinh trudng va hinh thanh dgc tinh cua
B. thuringiensis. Hon nira, chung vi khuén nay lai c6 kha nang hinh thanh bao tir va cac san
pham trong qua trinh hinh thanh bao tir thi viéc dung dimg cip khi tai cac giai doan sinh
trudng cua ching cé the kich thich su hinh thanh bao tir. Do d6 tién hanh nghién ctru anh
huong diéu kién nudi cdy lién tuc va giam doan dén kha nang sinh trudng, hinh thanh bao
tir va doc t6 delta—endotoxin cua ching vi khudn B.thuringiensis 1a c6 co s¢. Két qua thu
duoc nhu sau:

O TN5 chung vi khuan B.thuringiensis nudi cay trén bun thai bia trong diéu kién nuéi
cay lac lién tuc thi mat d6 té bao va bao tir cuc dai van dat khoang 108CFU/ml sau 24h va
néng do delta—endotoxin cuc dai 610,29 mg/1 sau 48h. TN6 ching vi khuén B. thuringiensis
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nudi cdy trén bun thai bia trong diéu kién dimng lic trong giai doan 12—24h, day la giai doan
sinh truéng manh cta chung vi khuan B. thuringiensis. Két qua thu dugc cho thay, trong
giai doan 12-24h khi dung lic mét do bao tur gan nhu khong thay dbi, con mat do té bao chi
ting khoang 10 1an. M4t d6 té bao tang trong giai doan nay co thé 1a cac té bao da dang
trong giai doan phén chia du ngimg cap oxy nhung luong oxy hoa tan trong dich Van c6 thé
du cho chuing str dung cho qua trinh phén chia. Sau d6 mat do té bao va bao tir tiép tuc ting
va dat den khoang 108CFU/ml sau 48h, tr& hon so véi thoi diém dat cuc dai cia thi nghiém
nudi cay lién tuc. Con ddi véi doc tinh cua phuong an thi nghiém nay thu dugc la rat thép,
nong do cao nhit chi dat 269,63 mg/l (60h). Piéu nay cho thay néu ngung cung cap OXy
vao giai doan sinh trudng cta B. thuringiensis khong nhirg anh huéng toi mat do té bao,
bao tr ma con lam giam manh kha nang hinh thanh dgc tinh cua chung B. thuringiensis.
TN7 ding nudi cdy lic 24-36h, day 1a giai doan ma mat do té bao cua chung vi khuan B.
thuringiensis da di vao giai doan on dinh nhung nd van c¢6 anh huong to1 mat do té bao, bao
tr va nong do delta—endotoxin. Mat do té bao cua TN7 da dat 108CFU/ml sau 24h, nhung
sau d6 nging nudi cdy lic mat do té bao da giam xudng con khoang 107CFU/ml va mat do
nay duy tri cho toi 72h. Piéu nay c6 thé giai thich nhu sau: Han ché cung cip oxy ¢ giai
doan 24-36h va day ciing la giai doan ngudn dinh dudng ciia méi trudng cling da giam. Do
d6, du sau giai doan d6 lai cung cdp oxy trd lai nhung méi trudng da can nguon dinh
dudng nén khong con du kha ning kich thich su sinh trudng va phat trién cua té bao nén sb
lwong cua ching chi duy tri & 107CFU/ml, tham tri s6 lugng té bao con co thé giam néu
ngudn dinh dudng ctia méi truong con qua it. Tuong ty nhu mat do té bao, mat do bao tir
ctia TN7 ciing giam tir 107CFU/ml xuéng 106CFU/ml trong khoang thoi gian 24-36h. Sau
do, lai ting va dat 107CFU/ml sau 48h va duy tri cho dén khi két thuc thi nghiém. Su ting
méat do bao tir sau 48h, c6 thé do sau khi thi nghiém dugc nuodi cay lic lai céc té bao vi
khuén trong dich nudi cdy da sinh truéng hoan thién va chuyén sang giai doan hinh thanh
bao tir vi vy s6 lugng bao tir lai ting. Di voi ndng d6 delta—endotoxin ciing c6 xu hudng
tang dan tir 0—48h. Khac vai s6 luong té bao va bao tir, delta—endotoxin van ting trong giai
doan 24-36h (giai doan han ché cung cép oxy) va dat cuc dai tai 48h (529,65 mg/l) va sau
d6 giam dan. Khi so sanh véi két qua TNS cho thiy nong d6 delta—endotoxin ciia TN7 thap
hon khodng 80 mg/l mac du thoi gian dat cuc dai 1a nhu nhau. Qua do6 cho thay, néu han
ché cung cap oxy trong giai doan 24-36h, khong nhimng anh hudng téi mat do té bao, bao tir
ma con anh hudng téi nong do delta—endotoxin. P6i vai TNS dimng nudi ciy lic trong giai
doan 36-48h két qua cho thiy, mic du trude 36h mat do té bao va bao tir da dat khoang
108CFU/ml, nhung do viéc dimng lac han ché cung cdp oxy ma ca mat do té bao va bao tur
deu giam. Vi trong giai doan nay, luong dinh dudng trong mdi trudng giam néu han ché
cap oxy thi s& (rc ché sy phat trién cua té bao va bao tir. Mat do te bao giam con khoang
107CFU/ml, mat dg bao tur giam con khoang 106CFU/ml. bdi vai nong do delta—endotoxin
¢6 xu hudng ting dan tir 0— -60h va dat cyuc dai tai 60h voi ndéng d6 515,14 mg/1 sau d6 giam.
Cing tuong tu nhu TN7, nong do delta—endotoxin van ting ngay ca trong giai doan han ché
cung cip oxy, nhung gia tri cuc dai ciia TN8 so v6i TNS (nudi cdy lic lién tuc) 1 thip hon
khoang 95 mg/l, va thoi gian dat cyc dai ciing tré hon so v6i TNS 12h.

Tu ket qua trén c6 thé thay néu han ché cung cap oxy trong giai doan sinh truong va
phat trién ciia B.thuringiensis c6 kha ning gy rc ché manh ddi véi qué trinh hinh thanh
doc tinh delta—endotoxin va TN2 (ngung cung cdp oxy 12-24h) ciing cho thdy ndng do
delta—endotoxin dat dugc 1a rat thap 269, ,63 mg/l. Khi so sanh két qua cuia 4 phuong an thi
nghiém chi c¢6 phuong an TN5 (nudi cay lac lién tuc) cho két qua vé sinh truong, hinh
thanh bao tr va delta—endotoxin la t6t nhat. Qua do co thé khang dinh rang viéc cap oxy
trong sudt qua trinh nudi cdy B. thuringiensis 1a can thiét dé cho mat do té bao, bao tir va
delta—endotoxin cao.
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Hinh 3. Anh huéng cta ché d6 nuéi cay 1én kha nang sinh truong, hinh thanh bao tir va delta —
endotoxin.

Céc két qua vé ty 1¢ dich nudi ciing nhu viéc cap khi lién tuc hay giam doan trong qua
trinh nuodi cay Bt cho cac két qua hoan toan tuong tng véi nghién ctu [12, 18]. Diu nay,
cho thay viéc nudi cay Bt trén nude thai bia & Viét Nam cling hoan toan co tinh kha thi.

3.5. Nuéi cdy B. thuringensis trong binh nén va binh lén men 15 lit
Két qua nudi cay Bacillus thuringiensis var. kurstaki HD—1 ciing cho thay su khac biét

16 két qua duoc thé hién ¢ bang 2.

Bang 2. Két qua nudi cdy B.thuringiensis trong binh nén va binh 1én men.

Thoi gian Binh n6n Binh Ién men
B BT B BT
() CEUm)  (CEuimy  ENdOMI) crymy (crumy  Endo (mall)
0 5.2x10° 2 1x10° 186,31 4,0x10° 2.8x10° 163.16
12 4,6x10° 4.7x10* 275,86 3,0x107 6.5x10° 443,01
24 2.5x10° 1.4x10° 34278 2.4x10° 1.3x10° 570.22
36 3,0x10° 16x10° 423,28 8 5x10° 1.8x10° 599,61
48 3.3x10° 1.8x10° 621.29 3.9x10° 2.0x10° 725.05

Ghi chii: TB: mdt d¢ té bao; BT: mdt d bao tit; Endo: nong d¢ delta—endotoxin

Két qua cho thdy mat do té bao déu ting dan tir 0-24h va dat khoang 108CFU/ml va
24-48h mat do té bao gan nhu khong c6 su thay doi van duy tri khoang 108CFU/ml. So
sanh sb luong té bao cua thi nghiém trong binh 1én men va thi nghiém trong binh nén cho
thiy, trong giai doan 0—24h mat do té bao trong binh 1én men tang nhanh hon so véi trong
binh nén. Piéu nay c6 thé giai thich nhu sau, trong binh 1én men tat ca cac thong sb: luong
oxy hoa tan, pH, nhiét ¢ déu dugc duy tri trong sudt qué trinh nudi cdy va diéu kién nay 1a
6n dinh nén noé khich thich su phat trién sd luong té bao tot hon so véi thi nghi¢m trong
binh nén. Tuy nhién, mat do cuc dai ¢ cd hai thi nghiém chi dat 108CFU/ml. Diéu nay cling
c6 thé gii thich nhu sau, khi mat do cia ching vi khuan B. thuringiensis dat dén mot gia tri
nhét dinh nao d6 thi cac té bao ¢ xu hudng rc ché su phat trién cta nhau. Vi vay, mac du
cac thong sb nudi cdy van duy tri ddm bao nhung sb lugng ciing khong ting. diéu nay ciing
c6 thé giai thich bang cach khac nhu sau, sau 24h nguén dinh dudng trong méi truong nudi
cdy bat dau suy giam vi mic du cac diéu kién nudi cdy khac van duy tri ddm bao nhung mét
d6 té bao ciling khong thé tang.

Déi v6i bao tir cua B. thuringiensis, mat do ciing ting dan 0-24h va dat khoang
108CFU/ml sau 24h va sau d6 mat do dugc duy tri cho t&i 48h & ca hai thi nghiém binh non
va binh 1én men. Khac véi té bao, mat d¢ bao tir ctia thi nghiém binh 1én men trong giai
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doan 0—12h ting rat chdm va gan nhu la khong ting (mét do khoang 104CFU/ml). C6 thé
trong giai doan nay ¢ thi nghiém 1én men c6 cac diéu kién thich hop nén kich thich ching
vi khuan B.thuringiensis hinh thanh té bao dinh dudng nhiéu hon hinh thanh bao t.

DPéi v6i doc tinh delta—endotoxin, ¢ ca hai phuong 4n thi nghiém ndng do delta—
endotoxin déu ting theo thoi gian va dat cuc dai tai 48h. Tuy nhién, khi quan sat trong sudt
qué trinh nudi cdy cho thiy, ndng do delt-endotoxin trong thi nghiém 1én men ting nhanh
hon so véi thi nghiém binh tam gidc. Nong d6 delta—endotoxin trong thi nghiém binh 1én
men qua cac thoi diém Oh, 12h, 24h, 36h va 48h 1a: 163,16 mg/l; 443,01 mg/l; 570,22 mg/l;
599,61 mg/l; 725,05 mg/I. Nong d¢ delta—endotoxin trong thi nghiém binh tam giac qua cac
thoi diém Oh, 12h, 24h, 36h va 48h la: 186,31 mg/l; 275,86 mg/l; 342,78 mg/l; 423,28 mg/|
va 621,29 mg/l. Tur két qua vé ndng d6 doc tinh trén cho thiy, khi nu6i cay trén binh Ilén
men cho nong d6 doc tinh cuc dai (725,05 mg/l) cao hon so voi nudi cly trén binh tam giac
(621,29 mg/l) khoang 130 mg/l. Qua d6 cho thay, néu duy tri cac thong sé 6n dinh trong
qua trinh nudi cdy chung B.thuringiensis c6 thé kich thich chiing hinh thanh ddc tinh delta—
endotoxin cao hon. Cac két qua nghién ciru cua Viét Nam cling tuong ddng véi cac két qua
nghién clru trude cua mot so tac gia [14-16] nudi cay Bt trén nudc thai va bun thai san Xudt
tinh bot. Mic dung luong bao tir, té bao, va endotoxin cia thi nghiém nudi cay Bt trén bun
thai bia trong binh 1én men 15 lit khong cao bang két qua [14-16] nudi trén nudc thai va
bun thai san xuét tinh bot. Nhung day 1a budc dau cho thay khi ndng mo hinh nuéi cay voi
cac diéu kién pH, oxy va nhi¢t d luon dugc duy tri on dinh c6 thé thu duge san phém co
ham luong ddc tinh cao hon. Pay ciing 14 co so dé c6 thé hudng téi quy mo san xuat 1on
hon sau nay.

Tir cac két qua trén c6 thé duoc ra nhan xét nhu sau: qua trinh 1én men trong binh lén
men 15 lit thé tich lam viéc 10 lit co mat do té bao va bao tir 1a twong duong voi thi nghiém
trong binh nén va gia tri ndng d6 delta—endotoxin & thi nghiém nudi ciy trong binh 1én men
la cao hon so v6i trong binh noén, gia tri cuc dai dat duoc 1a 725,05 mg/l .

4. Két luin

T cac nghién ctru anh huong cua mot s yéu t6 1én sinh truong cua Bacillus
thuringiensis var. kurstaki HD—1 khi st dung buin hoat tinh tir tram xr Iy nudc thai san xuat
bia trén cho thay: pH7 1 thich hop nhét cho sinh truéng va hinh thanh delta—endotoxin cua
B. thuringiensis (ndng do cuc dai 617,67 mg/1). Nong do chat ran 2-2,5% t6t nhat cho sinh
truong va hinh thanh delta—endotoxin cua B. thuringiensis (ndng d6 cuc dai 619,06 mg/l).
Ty 1& dich nudi cdy 2:10 1a thich hop nhat cho sinh trudng va hinh thanh delta—endotoxin
ctia B. thuringiensis. Ché d6 nudi ciy co cap khi lién tuc 1a thich hop nhét cho sy sinh
truong va hinh thanh doc tinh cta Bacillus thuringiensis var. kurstaki HD-1. B.
thuringiensis nudi cay trong binh 1én men véi diéu kién moéi truong ludn duy tri 6n dinh cho
doc tinh delta—endotoxin (dat 725,05 mg/l) cao hon so véi trong binh non.

Céc két qua trén cho thay bun hoat tinh ctia tram xtr 1y nudc thai san xuat bia co thé
thay thé dugc moéi trudng TSB dé nudi cdy thu nhan thude trir siu sinh hoc tir vi khuan
B.thuringiensis.

Tuy nhién cac két qua nghién clru van con mot s6 han ché nhu bé tri cac budc nhay cta
pH con dai ¢6 thé chua chon dugc dung diém t6i wu. Phan han ché ndy nhom tac giai xin bo
sung sb lidu & cong bd sau véi cac két qua chay dong thai 1én men ¢ cac pH khac nhau.

DPong gop cua tac gia: Xay dung y tuong nghién cou: B.TM.A, T.T.T.H.; Xu ly s lidu:
V.V.D.,, NM.T.; Viét ban thao bai bao: B.T.M.A., P.T.T.T., B.T.T.B.; Chinh stra bai bao:
N.K.A.

Loi cam on: Bai bao dugc thuc hién véi su hd trg kinh phi cua Nhiém vu Hop tac qudc té
khoa hoc va cong ngh¢ theo nghi dinh thu Canada: “Tiép can cong ngh¢ sach nghién ciu
xir 1y, tai ché bun thai sinh hoc thanh nguyén liéu tao ra ché pham vi sinh vét hiru ich phuc
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vu cho ndng 1am nghiép”, nhom tac gia xin chan thanh cam on PGS.TS. Nguyén Hong
Khanh, chi nhiém nhiém vu.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Effect of environmental factors on growth of Bacillus
thuringiensis in medium using activated sludge of beer
wastewater

Ta Thu Hang?!, Dang Thi Mai Anh?*, Nguyen Minh Thu?, Tang Thi Chinh?, Phung
Thi Thu Trang?, Ngo Kim Anh?, Do Thi Thanh Binh?, Vu Van Dam?

! Vietnam Institute of Meteorology, Hydrology, and Climate change;
tathuhang311@gmail.com; phungtrang80@gmail.com; kimanhhn2422gmail.com;
tbinh2009@gmail.com; vuvandam@gmail.com

2 Institute of Environmental Technology, Vietnam Academy of Science and Technology;
maianh058@gmail.com; minhthuiet@gmail.com; tangthichinh@gmail.com

Abstract: This paper mentions the influence of some factors concluding pH; sludge
concentration; aeration; and fermentation on the growth of B. thuringiensis (Bt) via
culturing environment, which is used activated sludge for brewery wastewater. Moreover,
B. thuringiensis (Bt) can be grown at pH 6-8 and made the highest delta-endotoxin about
617.67 mg/l with pH7 and 20-25 g/l of sludge concentration. Furthermore, B.
thuringiensis (Bt) gained the best growth, maximum cell density with 2.9x10% CFU/ml
and 619.06 mg/l of delta-endotoxin concentration when it is cultured in conical flask
environment with 2:10 (v/v) rate. In the culturing process, B. thuringiensis (Bt) is provided
non-stop aeration because delta-endotoxin will be affected seriously in any stage if the
aeration is not enough. When B. thuringiensis (Bt) is cultured in fermentating condition
with pH = 7 and dissolved oxygen is 4mg/l, its toxicity is higher than as it is cultured in
conical flask, and delta-endotoxin gains at 725.05 mg/| after 48h. Research results indicate
that B.thuringiensis can be grown very well in activated sludge environment from beer
wastewater and it has been potentiality for practical application.

Keywords: B. thuringiensis; Sludge; pH; Total solid concentration and the rate of
medium.



