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TRONG MOI TRUONG CO PO MAN KHAC NHAU
D6 Thi Hang Thinh', Tran Héng Anh', Tran Thi Twéng Linh? V6 Dinh Quang
'Chi nhanh Vién Ung dung Cong nghé tai TP Ho Chi Minh
2Khoa Sinh hoc - Truong Pai hoc Su pham TP Hé Chi Minh
Ngay Toa soan nhan duoc bai: 16-01-2017; ngay phan bién déanh gia: 03-3-2017; ngay chap nhan dang: 19-6-2017

TOM TAT

Dé cdi thién chdt lwong méi truong nudce nudi tom bi 6 nhiém cypermethrin, sw sinh truong
Cua 5 chung vi sinh co kha nang phdn hiy nhanh cypermethrin trong cac moi truong nuoc co do
man 5-35%o dwoc danh gid. Két qua, Mycobacterium sp. ¢6 khd ndng thich nghi dg man réng nhat,
Bacillus sp. sink truong tot ¢ dé man cao (15, 20, 35%o), Ochrobactrum sp. sinh truong twong doi,
Streptomyces sp. va Saccharomyces sp. sinh truong kha yéu & ca 4 do man (5, 15, 20, 35%o).

Tae khéa: Streptomyces sp, Ochrobactrum sp., Bacillus sp., Mycobacterium sp,
Saccharomyces sp., d6 man, cypermethrin.
ABSTRACT

Evaluating the growth of some microorganisms capable
of decomposing rapidly cypermethrin in the different salinity media

To improve the quality of the shrimp water environment contaminated by cypermethrin, the
growth of the 5 species of microorganisms capable of decomposing rapidly cypermethrin in the
case of salinity 5-35%0 was evaluated. The results show that Mycobacterium sp. has the ability to
adapt a wide range of the salinity, Bacillus sp. grows well in high salinity (15, 20, 35%o);
Ochrobactrum sp. grows relatively, Streptomyces sp. and Saccharomyces sp. grow weakly in all of
the salinities (5, 15, 20, 35%o).

Keywords: Streptomyces sp, Ochrobactrum sp., Bacillus sp., Mycobacterium sp,
Saccharomyces sp., saltnity, cypermethrin.

1. Mé diu

Thoi gian gan day, mac du hoat chit cypermethrin d& bi cam sir dung trong thity san
nhung van dugc st dung rat phd bién trong trong trot, dic biét 1a trong viéc trong laa &
thugng ngudn va cac ving trong lua 1an can khu vuc nudi thiy hai san. Cypermethrin co
thé tich ty trong dat, nudc, giy 6 nhidm nghiém trong cho viing ao nudi tom [1]. Viéc tim
ra nhitng ching vi sinh ¢6 kha ning phan giai cypermethrin dé tao ra cac ché pham sinh
hoc gia thanh thap dung xir Ii a0, kénh rach va ngudn nuéc trude luc dua nude vao ao nudi
1a diéu hoan toan cé thé lam duoc néu duoc cha trong [2], [3].

* Email: dththinh@gmail.com
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Trong 2 ndm 2013 - 2014, Chi nhanh Vién Ung dung Cong ngh¢ tai TPHCM d4 thuc
hién dé tai “Tuyén chon, xdy dung quy trinh nhan sinh khéi va tmg dung mét sé ching vi
sinh ¢6 kha ning phan hity nhanh hoat chit cypermethrin cai thién méi truong”. Két qua
cta dé tai da phan lap va tuyén chon duoc 05 chung vi sinh c6 kha nang phan giai hoat chat
cypermethrin, cai thién moi trudng nudi trong thuy san, bao gdm céac chiing Streptomyces
sp., Mycobacterium sp., Ochrobactrum sp., Bacillus sp., Saccharomyces sp.. Trong do, &
ndng d6 cypermethin 50 mg/l, kha ning phan giai cypermethrin sau 3 ngdy ciia chung
Streptomyces sp. la 90,05%, ctua chung Mycobacterium sp. la 82,84%, caa Ochrobactrum
sp. 14 37,14%, Bacillus sp. 1a 28,30%, Saccharomyces sp. la 18,76% [4].

Dé c6 thé tmg dung két qua nghién ciru ndy vao thuc té, cac ching vi sinh phai dugc
danh gia vé diéu kién sinh truong, phat trién, dic biét 1a vé kha nang thich nghi cac muc do
man. Do d6, d¢ tai “Panh gia kha ning sinh truéng ciia mot sé chiing vi sinh cé6 kha
ning phin hily nhanh hoat chit cypermethrin trong méi trwomg c6 d min khac
nhau” dugc thuc hién.

2. Phwong phap nghién ciru

Céc thi nghiém thudc dé tai nghién ciu duoc thuc hién trong 4 thang, tir thang
10/2015 dén thang 01/2016 tai phong thi nghiém ciia Chi nhanh Vién Ung dung Cong
ngh¢ tai TPHCM. Kha nang sinh truong cia riéng ting chung Streptomyces sp.,
Ochrobactrum sp., Mycobacterium sp., Bacillus sp. va Saccharomyces sp. trong mdi
truong voi cac mirc d0 man khac nhau (5, 15, 20, 35 %0) duoc nghién ctru qua céac thi
nghiém nudi cy trong moi trudng long trén may lic vong véi toe do lic 150 - 180
vong/phdt, diéu kién nhiét do phong.

- Cong thuc thi nghi¢m:

CT1: MT (*), d6 man 5% + vi sinh (**)

CT2: MT (*), d6 man 15%o + vi sinh (**)
CT3: MT (*), d6 man 20%o + vi sinh (**)
CT4: MT (*), d6 man 35%o + vi sinh (**)

(*) Méi trudng nudi cay riéng cho ting chang vi sinh: Méi truong Gause: dung cho nudi cay
Streptomyces sp.; M6i truong Peptone: ding cho nudi ciy Ochrobactrum sp., Mycobacterium sp.,
Bacillus sp.; M6i truong Hansen: dung cho nudi cay Saccharomyces sp.

(**) Chung vi sinh nghién ctru trong mdi thi nghiém duoc bd sung dé dat mat do 1.10° cfu/ mL.

Déng thoi voi 4 cong thic trén, cac mau tréng khong c6 su hién dién cua vi sinh
ciing dugc thyc hién dé danh gia sy thay d6i ciia d6 man va pH. Két qua phan tich cho thiy
d6 man va pH ciia mau nay khdng cé su thay doi trong sudt qua trinh nudi cy.

BS tri thi nghiém: Thi nghiém duoc bd tri theo kiéu hoan todn ngiu nhién
(Completely randomzed design - CRD), 3 lan nhic, mdi lan nhic (6 thi nghiém) gdm 3
binh hoic dia Petri nudi cdy vi sinh.
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Chi tiéu theo di: C4c chi tiéu pH, do min, mat d6 vi sinh trong méi trudng nudi cay
duoc do dém tai cac thoi diém ngay sau cdy (NSC), 1, 2, 3 va 7 ngay sau Ciy.
3.  Két qua va thao luin
3.1. Ddnh gia khd ndng chiu mdn ciia chiing vi sinh Streptomyces sp. trong moi
trwong cé dé min thay doi tiv 5 - 35 %o

Két qua thé hién trén Biéu d6 3.1 cho thay d6 man ciia cac méi trudng c6 do min ban
dau tir 5 - 35%o dung dé nudi Streptomyces sp. khdng cd su bién dong nhiéu qua cac ngay
thu mau. Sy chénh léch d6 min giita cac ngdy c6 thé do trong qua trinh sinh truong, trao
d6i chét, Streptomyces sp. thai ra ngoai méi truong mot s6 chat gy anh huong dén do
man, nhung khong nhiéu; hodc do sy dao dong gitra cac lan do trén thiét bi.

Biéu dé 3.1. Su thay doi do man theo thoi gian Cia cac moi trwong c6 do man tir 5 - 35%o
diing dé nudi Streptomyces sp.

5 = —

Ngaysaucdy 1ngay 2 ngay 3 ngay 7 ngay
—o—CT1 (5%o) CT2 (15%0) ==de=CT3 (20%0) ===CT4 (35%o)

Biéu dd 3.2 cho thiy tai thoi diém 3 ngdy sau ciy, mat do ching vi sinh
Streptomyces sp. dat cao nhit so v4i 4 thoi diém theo ddi, trong d6 mat do Streptomyces
sp. ciia cong thirc mdi trudng c6 do min 35%o gitr vi tri cao nhat, dat khoang 8,64 log
CFU/ mL, gap khoang 9 lan so v&i thoi diém 1 ngdy sau cdy. Mat do giita cac 1an thu mau
chénh léch kha 16n.

Ngay sau thoi diém cdy Streptomyces sp., gia tri pH ciia méi truong & cac do min
khéac nhau khdng c6 sy chénh léch 16n. Tir sau khi cay Streptomyces sp., trong cling mot
thoi diém, gia tri pH ciia cac d6 min khac biét rd hon, tuy nhién sy khac biét van & muc
thap, chénh léch nhiéu nhat 1a thoi diém 2 ngdy sau cay (Biéu dd 3.3). Gia tri pH cua cac
d6 min tai cac thoi diém khac nhau da phan nam trong khoang pH cho phép.
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Biéu dé 3.2. Su thay déi mat dg Streptomyces sp.
trong cdc moi truong co do man ti 5 - 35%o theo thoi gian nhdn nudéi
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Biéu dé 3.3. Su thay doi gia tri pH cua cdac moi truong c¢6 do man tir 5 - 35%o
theo thoi gian nhdn nuéi Streptomyces sp.
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Nhu véy, ching xa khuan Streptomyces sp. sinh truong kha yéu & ca 4 d6 man 5%,
15%o, 20%o, 35%o. Thoi diém sau 3 ngdy nhan nudi, Streptomyces sp. ¢ mat do cao nhét.
3.2. Ddnh gia khd nang chiu mdn cia chiing vi sinh Ochrobactrum sp. trong moi
trwong cé dé min thay doi tiv 5 - 35 %o

Tuong tu nhu trong moi trudng nudi Streptomyces sp., dd man cua cac moi trudng
nudi Ochrobactrum sp. c6 dd min ban dau tir 5 - 35%0 gan nhu khong chénh léch qua cac
thoi diém thu mau. Sy chénh léch d6 man giita cac ngay c6 thé do trong qua trinh sinh
truong, trao doi chat, Ochrobactrum sp. thai ra ngoai méi truong mot so chit giy anh
huéng dén d6 min; hodc do dao dong giita cac 1an do trén thiét bi.

Két qua thé hién trén Biéu dd 3.4 cho thdy mat d6 Ochrobactrum sp. dat cao nhit tai
thoi diém 2 ngdy sau cay, trong d6 cong thirc d6 man 5%o c6 mat do vi sinh cao nhit, gap
khoang 2 1an so véi thoi diém 1 ngdy sau Cy.
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Biéu db 3.4. Su thay déi mat do Ochrobactrum sp.
trong cac moi truong cé dé man tir 5 - 35%o theo thoi gian nhan nudi
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Két qua thé hién qua Biéu do 3.5 cho thay ngay sau thoi diém cdy Ochrobactrum sp.,
gid tri pH cua moéi truong ¢ cac 6 man khac nhau chua c6 su chénh léch 16n. Tir sau khi
cay Ochrobactrum sp., trong cing mot thoi diém, gia tri pH cua cac do man khac biét ro
hon, tuy nhién sy khac biét vin & mirc thap. Nhin chung, cac gia tri pH ciia cac d6 min
khac nhau déu c6 xu hudng tang. Gia tri pH cua cac d6 mén tai cac thoi diém khac nhau da
phan nam trong khoang pH cho phép su sinh truong va phét trién binh thuong cia
Ochrobactrum sp..

Biéu dé 3.5. Su thay doi gid tri pH cua cac moi truong co do man tir 5 - 35%o
theo thoi gian nhan nuéi Ochrobactrum sp.
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Nhu vay, chiung vi khuan Ochrobactrum sp. sinh truéng tuong ddi ¢ ca 4 do man
5%o, 15%o, 20%o0, 35%0. Hai ngay sau nhan nuéi la ngudng thoi gian ma Ochrobactrum sp.
dat mat do cao nhét.
3.3. Ddnh gida khd nang chiu mdn cia chung vi sinh Mycobacterium sp. trong moi
trwong cé dé min thay doi tiv 5 - 35 %o

Két qua theo ddi cho thiy d6 min cua cic méi trudng nudi Mycobacterium sp. co do
man ban dau tir 5 - 35%0 khong c6 su bién dong nhiéu qua cac ngdy. Sy chénh léch d6 man
gitta cac ngay co thé do trong qua trinh sinh trudng, trao ddi chat, Mycobacterium sp. thai
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ra ngoai moi truong mot sd chat giy anh huong dén d6 man, nhung khong nhiéu; hoic do
dao dong giira cac 1an do trén thiét bi.

Két qua thé hién trén Biéu d6 3.6 cho thiy tai thoi diém thu mau sau 2 ngdy, mat do
Mycobacterium sp. cua tt ca cac dd min ting nhanh va nhiéu nhat, giit mic cao nhét so
Véi cac thoi diém cOn lai. Cac ¢ mdn 5%o, 15%o, 20%o, 35%o lan lugt c6 mat d¢ vi sinh 13
10,06; 10,11; 9,79; 9,34 log CFU/mL & thoi diém nay.

Biéu dé 3.6. Su thay doi mdt dg Mycobacterium sp.
trong cdc méi trieong c¢é do man ban dau tir 5 - 35%o theo thoi gian nhan nudi

__ 105
€ 10.0
S 95
S 9.0
@ 85
= 8-0 . T . T . T
o1 1ngay 2ngay 3ngay 7 ngay
= . . ne
S Theoi gian nuoi
BCT1 (5%) mCT2 (15%0) mCT3 (20%0) B CT4 (35%o)

Két qua thé hién qua Biéu dd 3.7 cho thiy ngay sau thoi diém cdy Mycobacterium
sp., gi4 tri pH ctia moi trudong ¢ cac d6 man khac nhau khong co su chénh Iéch 16n. Tir sau
khi cay Mycobacterium sp., trong cling mot thoi diém, gia tri pH cua cac d6 man khac biét
rd hon, chénh léch nhiéu nhat 1a thoi diém 1 ngdy sau cay. Nhin chung, céc gié tri pH cia
cac d6 man khac nhau déu nim trong khoang pH cho phép su sinh truong va phat trién
binh thuong cua Mycobacterium sp. (pH= 6,2 - 7,3). Tir d6 c6 thé du doan Mycobacterium
sp. s& sinh trudng kha tét & cac d6 man nghién ciu.

Biéu d6 3.7. Su thay doi gia tri pH cua cdac moi truong c6 do man tir 5 - 35%o
theo thoi gian nhan nuéi Mycobacterium sp.
9
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Nhu vy, ching Mycobacterium sp. ¢d kha ning thich nghi d6 min rong nhat, sinh
truong kha dong déu & ca 4 do man (tir 5-35%o). Mat ¢6 Mycobacterium sp. dat cao nhat
sau 2 ngay nhan nudi.

3.4. Ddanh gid khd nang chiu man cia chiing vi sinh Bacillus sp. trong méi truong co
d¢ man thay déi tiv 5 - 35 %o

Két qua theo ddi cho thiy d6 min cia cac moi trudng nudi Bacillus sp. c6 6 min
ban déu tir 5 - 35%0 khdng cé sy khac biét dang ké. Su chénh léch d6 min giita cac ngdy c6
thé do trong qua trinh sinh truéng, trao d6i chat, Bacillus sp. thai ra ngoai méi truong mot
s6 chit gay anh huong dén d6 man, nhung khong nhiéu; hodc do dao dong giira cic lan do
trén thiét bi.

Két qua thé hién trén Biéu dd 3.8 cho thiy trong mdi cong thirc qua cac thoi diém ldy
mau, mat do Bacillus sp. c6 xu hudng dat cao nhét ¢ thoi diém 2 ngdy. Mat d6 Bacillus sp.
cia ba moéi truong cd dd6 man 15%o, 20%o, 35%o lan luot tang tur 6,0 log CFU/mL 1én 10,01;
9,77 va 9,88 log CFU/mL sau 2 ngay. C6 su khéc biét 1on giita cac thoi diém thu mau.

Két qua thé hién qua Biéu db 3.9 cho thay ngay sau thoi diém cay Bacillus sp., gia tri
pH cla moi trudng & cac dd min khic nhau khong c6 su chénh léch. Tir sau khi ciy
Bacillus sp., trong ciing mot thoi diém, gia tri pH cua cac do man khong co su khac biét
qua I6n, chénh léch nhiéu nhét 12 thoi diém 1 ngdy sau Cay.

Biéu db 3.8. Su thay déi mdt do Bacillus sp.
trong cdc moi truong co do man tie 5 - 35%o theo thoi gian nhdn nudéi
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Biéu dé 3.9. Sy thay doi gid tri pH cua cac moi truong co do man tir 5 - 35%o
theo thoi gian nhdn nuéi Bacillus sp.
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Nhu vay, chung vi khuan Bacillus sp. sinh trudng t6t & d6 min cao (15%o, 20%o,
35%0). Hai ngay sau nhan nui 1a ngudng thoi gian ma Bacillus sp. dat mat do cao nhat.
3.5. DPdnh giad khd nang chiu man ciia chiing vi sinh Saccharomyces sp. trong moi
trwong cé dé min thay doi tiv 5 - 35 %o

Két qua theo ddi cho thiy d6 min cua cac mdi trudng nudi Saccharomyces sp. co do
man ban dau tir 5 - 35%0 khong c6 su bién dong nhiéu qua cac ngdy. Sy chénh léch d6 man
gitta cac ngdy c6 thé do trong qua trinh sinh truéng, trao doi chat, Saccharomyces sp. thai
ra ngoai moi trudng mot sd chat gay anh hudng dén d6 man, nhung khong nhiéu.

Két qua thé hién trén Biéu do 3.10 cho thiy trong mdi cong thirc qua cac thoi diém
lay mau, mat do Saccharomyces sp. c6 xu hudng ting trong 3 ngay dau sau cdy. Mat do
Saccharomyces sp. cia d6 man 15%o, 20%o va 35%o lan luot ting tir 6,0 log CFU/ mL lén
8,64; 8,68 va 8,59 log CFU/ mL sau 3 ngay.

Biéu dé 3.10. Sy thay doéi mat do Saccharomyces sp.
trong cac moi truwong co do man tir 5 - 35%o theo thoi gian nhdan nudi
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Két qua thé hién qua Biéu db 3.11 cho thiy ngay sau thoi diém cay Saccharomyces
sp., gi4 tri pH cua moi truong ¢ cac do man khac nhau khong cé sy chénh léch. Tu sau khi
cay Saccharomyces sp., trong cling mot thoi diém, gia tri pH cia cac dd man nghién ciu co
khéc biét, tuy nhién vin & muic thip, chénh léch nhiéu nhat 12 thoi diém 1 ngdy sau cay.
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Biéu db 3.11. Su thay doi gid tri pH cua cac moi truong co do man tir 5 - 35%o
theo thoi gian nhdn nuéi Saccharomyces sp.
6
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T6m lai, ching nim men Saccharomyces sp. sinh trudng kha yéu ¢ ca 4 6 min 5%,
15%o, 20%o, 35%0. Mat do Saccharomyces sp. dat mat @ cao nhét sau 2 ngay nhan nuoi.

3.6. So sanh s sinh trudng ciia cic chiing vi sinh nghién ciru ¢ tirng mirc dép man

Két qua thé hién trong cac Biéu d6 3.12, 3.13, 3.14 va 3.15 cho thiy & cac d6 man tir
5%o - 35%o thi cac chung vi sinh Bacillus sp., Mycobacterium sp. va Ochrobactrum sp. sinh
truong tot hon nhidu so v&i Streptomyces sp. va Saccharomyces sp.. Chung
Mycobacterium sp. c6 kha ning thich nghi rong nhét, sinh trudng tot & hau hét cac d6 man
tir 5 - 35%o, thoi diém sinh truong tot nhat 12 2 ngay sau khi ciy, dat mat do tdi da & do
man 5%o (10,15 log CFU/mL). Chung Bacillus sp. thich hgp sinh truong ¢ méi truong cod
dd man cao, tir 15%o - 35%o, dat mat do cao nhit & do man 15%o (10,01 log CFU/ mL).
Chang Ochrobactrum sp. sinh truéng twong ddi & cac d6 man 5 - 35%o, thuong sinh trudng
t5t vao 1 ngay sau khi cdy va dat mat do cao nhit & 15%o (9,55 log CFU/mL).
Streptomyces sp. va Saccharomyces sp. déu sinh trudng yéu hon so véi 3 ching trén & cac
d6 mian tir 5 - 35%o; trong do6, Streptomyces sp. sinh trudng yéu nhat. Mirc d6 min c6 mat
d6 cao nhit cua Streptomyces sp. 1a 15%o, ciia Saccharomyces sp. 1a 5%o.

Biéu do 3.12. Mdt do céc chung vi sinh theo thoi gian nhan nuéi ¢ do man 5%o
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Biéu do 3.13. Mdt do cdc chung vi sinh theo thoi gian nhan nudéi ¢ do man 15%o
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Biéu do 3.14. Mdt do cdc chung vi sinh theo thoi gian nhan nudéi ¢ do man 20%o
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D6 min mdi truong nudi cdy 14 mot trong s6 cac yéu td anh huong tryc tiép dén su
sinh truong cta vi sinh vat. Mot s6 loai doi hoi ndng do mudi cao trong méi truong sdng
(nhu Vibrio), nhung mot sé loai chi sinh truéng tot khi méi truong khong c6 mudi hodc
lwong mubi rat it (vi khuan E. coli sinh truéng tdi wu trong moi trudng MNB c6 5%o NaCl,
khi ting ndng d6 mudi 18n 10%o thi tdc d6 sinh truong giam [5]).

Lién quan dén anh huéng cua NaCl I8n sy sinh trudng cta Streptomyces, ¢ nong do
NaCl 100%o, cac ching S. coelicolor, S. ambofaciens, S. Canarius sinh trudng rat tt; S.
parvullus phét trién t6t; S. chibaensis, S. corchorusii, S. nigrifaciens sinh truéng vira phai;
trong khi sy sinh truong cua S. albidofuscus va S. canaries giam [6]. Dbi véi
Saccharomyces cerevisiag, sinh khdi vi sinh giam khi nong d6 NaCl trong moi truong ting
dan tir 0-1,5M (tuong duong 0 - 87,66%o) [7]. Trong khi do, tdc do sinh truéng cua cac
ching Bacillus megaterium giam dan tir 0,98 xudng con 0,39 lan khi ting dan nong do
NaCl tur 0,1M (5,8%o0) 1én 1,2M (70,12%o), con Bacillus thuringiensis va Bacillus cepacia
khéng phu thuoc vao CI* ¢ bat ki nong do6 mudi ndo (tir 0,1-1,5M, twong dwong 5,8 -
87,66%o) [8], vi khuan Bacillus subtilis B20.1 c6 kha ning chiu dung va séng sot ¢ tat ca
cac ndng d6 mudi 5%o - 60%o Vi ti 16 mat d6 vi khuan dao dong khong dang ké [9], diéu
nay cho thdy kha ning thich nghi rong cua Bacillus véi cac ndng d6 mudi khac nhau.
Chiing Ochrobactrum sp. ¢6 thé séng sot trong méi trudng thi nghiém co nong d6 NaCl tir
0,3M - 0,6M (khoang 17%0-35%0) [10]. Nong d6 NaCl 2%o khéng anh huéng hodc anh
hudng rét it ¢én hoat lyc ctia Mycobacterium avium subsp. paratuberculosis [11].

Trong nghién ctu cua ching t6i, ching Mycobacterium sp. c6 kha nang thich nghi
rong nhat, sinh truong tot & hau hét cac d6 man tir 5 - 35%0. Chung Bacillus sp. thich hop
sinh trudng ¢ moi truong cd d6 man cao, tir 15%o - 35%0. Chung Ochrobactrum sp. sinh
truong tuong ddi & cac do man 5 - 35%o, thuong sinh trudng tot vao 1 ngay sau khi cdy va
dat mat do cao nhat & 15%o. Két qua nay phl hop véi nhitng nghién ciru trude ciia cac tac
gia trong va ngoai nudc. Riéng ddi véi Streptomyces sp. va Saccharomyces sp., 2 ching
nay déu sinh truong kha yéu, c6 thé do sy khac biét trong thanh phan méi trudng nudi ciy,
mat do té bao ban dau, diéu kién nudi cy,.. dan dén kha ning thich nghi véi d6 man moi
trudng sdng cta vi sinh vat c¢6 nhitng thay ddi so véi cac nghién ctru trudc.

4. Két luan va kién nghi
4.1. Kétlugn

- Ching vi khuan Mycobacterium sp. c6 kha ning thich nghi d6 min rong nhat, sinh
truong kha dong déu ¢ ca 4 do man (tir 5-35%o0). Ching vi khuan Bacillus sp. sinh truong
t6t & d6 man cao (15%o, 20%o, 35%o). Chuing vi khuan Ochrobactrum sp. sinh trudng tuwong
d6i, chung xa khuan Streptomyces sp. va ching nam men Saccharomyces sp. sinh truong
khé yéu & ca 4 d6 man 5%o, 15%o, 20%o, 35%o.
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- Hai ngay sau nhan nudi la ngudng thoi gian mad ca 5 chung Streptomyces sp.,
Ochrobactrum sp., Mycobacterium sp., Bacillus sp. va Saccharomyces sp. dat mat d6 cao

nhat.

4.2.

Kién nghi

1) Nghién ciru tmg dung hai chung Mycobacterium sp. va Bacillus sp. dé san xuat ché
pham vi sinh xir If méi trudng nudc nudi tdm bi 6 nhidm cypermethrin.

2) Panh gia kha ning phdi hop giita cac ching vi sinh dé nang cao hoat lyc phan giai
cypermethrin.
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