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Abstract

The results of survey on maize cultivating area in Maison district, Sonla province, Viet Nam in 2015 and 2016 showed
the presence of full target pests on maize including insect pest, weeds and diseases. The chemicals containing Atrazin
as active ingredient was the most effective herbicide to control dicot weeds after two growing seasons of pesticide and
herbicide testing. The herbicide containing Simazine as active ingredient was the most effective to control monocot
weeds. Among four active ingredients including Ethyl Chlorpyrifos, Acetamprid, Abamectin and Fenitrothion, the
Ethyl Chlorpyrifos was not as much effective as the others. Among the acive ingredient group Cholorothanotil,
Carbendazim and Thiram, Cholorothanotil was more effective than others.
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KHAO SAT PIEU KIEN NUOI CAY CHUNG VI KHUAN
TAI TO HOP E. coli BL21- pET22b(+) -gelE SINH GELATINASE

Pham My Dung', Pham Cong Hoat?,
Pham Thi Tam?, Lé Huy Ham*

TOM TAT

Nghién ctiu khéo sat cdc nguén cac bon, ni to, nhiét do, pH, thoi gian nudi cdy dugc tién hanh d€ danh gia anh
hudng ctia mot s6 diéu kién nudi cdy dén kha niang sinh trudng va sinh tong hop gelatinase cta chting E. coli BL21-
PET22b(+) -gelE. Két qua cho thdy nguén ni to va cic bon b sung vao mdi trudng ting sinh ching tdi t6 hop la E.
coli BL21- pET22b(+) -gelE, yeast extract hodc pepton 1% + glucose 1%. Dong thai, nudi cdy ¢ diéu kién nhiét do 30
+ 37°C, pH 7 + 8 1a phtt hgp cho chung tai t6 hgp nay. Thoi gian nudi cdy phtt hgp d€ tang sinh vi khuén téi t6 hop
E. coli BL21- pET22b(+) -gelE 1a 24 gio.

Tu khoa: Gelatinase, vi khudn tai t6 hgp, E. coli

1. DAT VAN DE kha nang thiy phan gelatin va cac chat khac cac hgp
Gelatinase 12 mét loai protease da dang, mot chét I.lhlI pheromone, collagen, caseir? va fibrinogen
endopeptidase ngoai bao hodc metalloproteinase ¢ (Makinen et al., 1989, 1994). Gelatinase dugc su

'Vién Nong nghiép va Tai nguyén, Truong Pai hoc Vinh
>Khoa Cong nghé Sinh hoc, Vién Dai hoc Ma Ha Noi
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dung réng rai khong chi trong nganh cong nghiép
héa chét va y t€ ma con trong linh vuc thuc phdm va
khoa hoc sinh hoc co ban (Hisano et al., 1989).

Gelatinase la mot loai enzyme do vi sinh vat san
sinh ra, c6 hoat tinh thay phan gelatin thanh cac
hgp chdt ctua nd nhu polypeptide, peptide va axit
amin. Co thé tach chiét enzyme nay tii cac chiing vi
khudn nhu Pseudomonas aeruginosa, Staphylococcus
aureus Clostridium perfringens, Marcescens Serratia,
Baccilus, Enterococus faecalis. .. (Shanmugasundaram
et al.,2012). Hon thé, st dung cac chung E.coli trong
biéu hién collagenase, gelatinase tai t6 hgp khong
gdy bénh, dé dang xu ly va sy hiéu biét vé qua trinh
1én men ctia chiing nay, dan dén nang suit biéu hién
cao gdp nhiéu lan so véi ching tu nhién ( Hesse et
al., 1995; Paulina Ducka et al., 2009).

Tuy nhién, hién nay nhu cau sti dung vé gelatinase
trong y hoc, cong nghiép ché bién rit1én, do vay viéc
nghién ctiu tao ra chung vi sinh vt tai t6 hgp sinh
gelatinase 14 can thiét. Hon thé, khi c6 chuing vi sinh
vt tai t8 hop roi thi viéc nghién ctiu diéu kién nudi
cdy thich hgp cho chung la rat quan trong gép phan
mang lai hiéu qua thu nhén enzyme cao hon.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Chung vi khuén tait6 hgp E. coli BL21- pET22b(+)
-gelE tli Vién Dai hoc M Ha Noi.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp nudi cdy vi khudn

Chungvikhuén tditd hgp E. coli BL21- pET22b(+)
-gelE dugc nuodi cdy tang sinh trong moi trudng LB
¢6 thanh phan gom: 10 g tryptone, 10 g yeast extract,
10 g NaCl, ampicillin 100 pg/ml, pH = 7.

2.2.2. Phuong phdp xdc dinh hoat tinh ciia gelatinase

Phuong phap dinh tinh (Ball, 1997): Hoat tinh
enzyme ctia cac chiing vi khuén dugc xac dinh bang
cach do kich thudc vong phén giai (D - d) (mm),
trong do, (D) la duong kinh vong phéan giai, (d) 1a
duong kinh 16 thach. Hiéu s6 (D - d) ctia chung
vi khudn nao cang l6n thé hién hoat tinh enzyme
geratinase do chting vi khudn d¢ sinh ra cang manh.

Phuong phép dinh lugng (Tran and Nagano,
2002): 0,3 ml gelatin 0,2%, 0,2 ml Tris-HCI 150 mM,
pH 7,5), 12 mM CaCl,, 0,Iml gelatinase. Hon hop
dugcu 630°C trong 30 phut. Phan ting enzyme dugc
duing biang 0,6 ml HCI 0,1 N. Hoat luc ctia gelatinase
dugc tinh bang s6 pmol leucine tao ra trong dich loc
trong 1 phut/ml. Hén hop tuong tu nhung khong
chta gelatin dugc stt dung 1am mau déi chiing.

2.2.3. Nghién ciiu anh huéng ciia thanh phdn moi
trudng nuéi cdy 1én khad ndng sinh truéng va tong
hgp gelatinase ciia chiing tdi t6 hop E. coli BL21-
PET22b(+) -gelE

Dé€ xac dinh ngudn nito va cdc bon phit hgp cho
qua trinh sinh tng hgp gelatinase, cac loai co chat
dugc lya chon, bao gom: 10 g/L glucose, lactose,
sucrose va 10 g/L peptone, yeast extract, urea,
ammonium chloride va ammonium sulphate.

2.2.4. Nghién citu anh hudng ciia nhiét do nuéi cdy
1én kha ndng sinh trudng va tong hop gelatinase cia
ching tdi to hop E. coli BL21- pET22b(+) -gelE

Chungvikhudn tai t6 hgp E. coli BL21- pET22b(+)
-gelE dugc nudi ciy trong moi truong LB c¢6 thanh
phan gom: 10 g tryptone, 10 g yeast extract, 10 g
peptone, 10 g NaCl, ampicillin 100 pg/ml; pH = 7;
G cac nhiét 3o 1a 28°C, 30°C va 37°C.

2.2.5. Nghién ctiu anh huéng cia pH nudi cdy lén
kha ndng sinh truéng va tong hgp gelatinase cia
ching tdi td hop E. coli BL21- pET22b(+) -gelE

Chungvikhuén téi t6 hgp E. coli BL21- pET22b(+)
-gelE dugc nudi cdy trong mdi truong LB co6 thanh
phan gém: 10 g tryptone, 10 g yeast extract, 10 g
peptone, 10 g NaCl, ampicillin 100 pg/ml, nhiét do
37°C v6i cac muic pH = 6;7 va 8.

2.2.6. Nghién citu dnh hudng ciia thoi gian nudi cdy
1én kha ndng sinh trudng va tong hop gelatinase ciia
chiing tdi t6 hop E. coli BL21- pET22b(+) -gelE

Chungvikhuan tai t6 hgp E. coli BL21- pET22b(+)
-gelE dugc nudi cdy tang sinh trong moi truong LB c6
thanh phan gom: 10 g Tryptone, 10g yeast extract, 10
g peptone, 10 g NaCl, ampicillin 100 pg/ml, pH = 7.
Thoi gian ting sinh ching biéu hién trong 24 gis &
nhiét d¢ 37°C.

2.3. Thoi gian va dia diém nghién ciu

- Thoi gian: Tu thang 11/2015 dén 08/2016.

- Dia diém: Phong thi nghiém cong nghé sinh
hoc - Khoa Cong nghé sinh hoc - Vién Dai hoc
Mé Ha Noi.

ML KET QUA VA THAO LUAN

3.1. Anh huéng cha méi trudng nudi ciy lén
sinh trudng cta chung tai t6 hgp E. coli BL21-
pET22b(+) -gelE va sinh tdng hop gelatinase
3.1.1. Nguon cdc bon

Két qua & hinh 1 cho thady cac ngudn cac bon
khdc nhau anh huéng dén sinh truéng ctia ching E.
coli BL21- pET22b(+) -gelE cling nhu kha ning sinh
gelatinase. Cu thé, v6i ngudn céc bon 1a glucose cho
mét do sinh khéi OD620 va hoat d§ gelatinase cao
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nhat (2,57 va 8,12 mm), tiép dén la nguodn Sacrose dat
2,23 va 7,33 mm, thap nhét la nguon Lactose dat 0,79
va 1,34 mm. Kiém dinh Duncan cho théy su sai khac
gilia cac nguodn cac bon khac nhau cé y nghia vé mit
thong ké doi véi su sinh trudng va hoat tinh gelatinase
ctia chting E. coli BL21- pET22b(+) -gelE (p < 0,05).
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Hinh 1. Kha néng st dung nguoén cac bon khac nhau

ctia chung E. coli BL21- pET22b(+) -gelE

3.1.2. Anh huéng ctia nguén Ni to

Két qua khdo sat anh hudng ctia ngudn ni to
dén su sinh trudng va sinh téng hgp gelatinase cua
ching téi t6 hgp thu dugc 6 bang 1 cho thy: Nguon
ni to la pepton cho mét do sinh khéi va hoat do
gelatinase cao nhét 1a 3,18 va 0,65 UI/ml; tiép dén la
yeast extract dat 3,17 va 0,49 UI/ml, sau d6 1a NH Cl,
NH,(SO,), lan luot 1a 1,23 va 0,34 Ul/ml; 1,25 va
0,42 UI/ml; thdp nhét la Urea dat 0,41 va 0,18 U/ml.
Khi ti€p hanh phép ki€ém dinh Duncan cho thdy véi
mat d¢ sinh khoi (ODy,,,,) tii ngudn ni to la pepton
c6 sai khac c6 y nghia véi cac ngudn ni to khac
(p < 0,05) va khong sai khéc v6i ngudn ni to la yeast
extract (p > 0,05). Vi vay, diéu nay ndi rang co6 thé
sti dung ngudn ni to la pepton hodc yeast extract dé
nudi cdy ching tai t6 hgp nay.

Bang 1. Kha nang sti dung nguén ni to khac nhau ctia chung E. coli BL21- pET22b(+) -gelE

o Ni to
Thong s
Yeast extract Peptone NH,Cl NH,(SO,), Urea
Mat g sinh khoi 3,17+0,03  3,18+001° | 1,23+0,008° = 125+0,14° 041 +0,01°
(ODGOOnm)
Hoat do gelatinase P . . b .
(Ul/ml) 0,49 £ 0,012 0,65 £ 0,017 0,34 £ 0,006 0,42 £ 0,006 0,18 £ 0,005

Ghi chii: S6 liéu trong ciing mot hang cé ky hiéu chii mii khdc nhau thi thé hién sy sai khdc c6 y nghia thdng ké véi p<0,05.

3.2. Anh huéng ctia nhiét dd nudi cdy 1én kha ning
sinh trudng va tong hop gelatinase ctia chung tai
t6 hgp E. coli BL21- pET22b(+) -gelE

Anh hudng ctia nhiét do dén su sinh trudng cta
chung E. coli BL21- pET22b(+) -gelE dugc thé hién
& bang 2 cho théy: chiing tdi t6 hgp sinh trudng t6t
nhét & nhiét d6 30°C va 37°C dat mat do sinh khoi
2,30 va 2,98, con & nhiét do 22°C dat 1,97 va thap
nhat1a 0,85 & nhiét d6 45°C (p < 0,05). Két qué kiém
dinh Duncan cho thdy mat d¢ sinh khdi gitia nhiét
d6 30°C va 37°C khong c6 su sai khac (p > 0,05). Nhu
vay, nhiét do 30 -37°C thich hgp cho sinh trudng ctia
chung tai t6 hgp.

Bang 2. Anh hudng ctia nhiét do dén sy sinh trudng
va sinh téng hgp gelatinase ctia chiing tdi t6 hop

Nhiét do Sinh truéng | Hoat tinh gelatinase
(°C) ODy0um (U/ml)
22°C 1,97 £ 0,083° 0,42 £ 0,012°
30°C 2,30 £ 0,100° 0,55 + 0,017¢
37°C 2,98 £ 0,100¢ 0,61 +0,021¢
45°C 0,85 + 0,100° 0,24 + 0,058°

Chii thich: Bdng 2, 3: S6 liéu trong ciing mot cot co ky
hi¢u chit mii khdc nhau thi thé hién sy sai khdc cé y nghia

théng ké vdi p < 0,05.
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Bén canh d6, hoat d¢ gelatinase ctia chung tai t8
hgp thu dugc cho thay: véi diéu kién nhiét do nuoi
cdy 1a 30°C, 37°C, hoat tinh gelatinase ctia chiing tai
t6 hop 1an lugt 1a 0,55 U/ml; 0,61 U/ml. Khi ting
nhiét do lén 45°C hay giam nhiét d6 xudéng con
22°C thi hoat tinh phéan giai gelatin ctia ching téi
t6 hop giam di ro rét. Cu thé, & nhiét do 22°C dat
0,42 Ul/ml va nhiét d6 45°C dat 0,24 UIl/ml. Khi
kiém dinh Duncan cho thdy su sai khac hoat do
gelatinase gitia nhié¢t d¢ 30°C, 37°C 1a khong c6 y
nghia vé mét thong ké (p > 0,05). Ngugc lai, gitia
nhiét d6 30°C, 37°C véi 22°C va 45°C ¢ su sai khac
c6 y nghia théng ké vé hoat do gelatinase (p < 0,05).
Theo Shanmugasundaram va cong tac vién (2012),
B. subtilis nudi cdy 6 nhiét do 35°C c6 kha nang sinh
gelatinase cao nhat.

3.3. Anh huéng ctia yéu t6 pH 1én kha ning sinh
trudng va tdng hgp gelatinase ctia ching tai td hgp
E. coli BL21- pET22b(+) -gelE

Dbé xac dinh kha ning sinh tdng hgp gelatinase
trong moi truong c6 pH thich hop, ching E. coli
BL21- pET22b(+) -gelE dugc nudi trén méi trudng
LB c6 c6 b6 sung gelatin va lactose (10 gelatin,
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10 g yeast extract, 1,5 g anhydrous K HPO,, 5 mL
IM MgSO, lactose 10 g) v6i d6 pH bang 4, 5, 6,7, 8,
9, 10 diéu chinh bang HCI 1N hodc NaOH IN.

Bang 3. Anh huéng ctia pH dén su sinh trudng
va sinh tdng hop gelatinase ctia chung téi t6 hop

pH OD600nm Hoat d¢ gelatinase (U/ml)
4 1,52 +0,028° 0,19 + 0,058
5 1,97 £ 0,037¢ 0,32 + 0,040°
6 2,26 +0,022¢ 0,43 + 0,058¢
7 2,89 £0,0108 0,62 + 0,058¢
8 2,68 + 0,050° 0,59 + 0,032¢
9 2,38 £ 0,008°¢ 0,38 +0,029¢
10 1,46 £ 0,028* 0,18 + 0,058°

Tl két qua thu dugc & bang 3 cho thdy: su sinh
trudng ctia chiing tai td hgp dat tét nhat & miic pH7,
ti€p dén lan lugt la pHS, pHY9, pH6, pH5, pH4 va
pHI10 véi gia tri mat do sinh khéi do dugc la 2,89;
2,68;2,38; 2,26; 1,97; 1,52 va 1,46. Sul sai khac mat do
sinh khéi vi khuén & cadc miic pH c6 ¥ nghia vé mat
thong ké (p < 0,05). Tuong tu, d6i véi kha nang sinh
gelatinae cta chiing téi t6 hgp cling dat cao nhét &
pH?7, tiép dén lan lugt la pHS, pHY, pH6, pH5, pH4
va pH10 (p < 0,05). Tuy nhién, khong c6 su sai khéc
y nghia vé hoat d6 gelatinase ctia chliing tdi t6 hgp &
mtc pH7 va pH8 (p>0,05). Patricia va cng tac vién
(2010) nghién ctiu anh hudng cua pH dén hoat tinh
gelatinase cho thdy pham vi pH rong véi do pH t6i
uu la 8. Diéu nay noi 1én rang, c6 thé nudi chung
tai t6 hop trong diéu kién pH 7 + 8 sé cho hoat do
gelatinase la cao nhat (0,62 UI/ml va 0,59 UI/ml).

3.4. Anh hudng cta thoi gian nuéi cdy 1én kha
nang sinh truéng va tong hgp gelatinase ciia chung
tai t6 hgp E. coli BL21- pET22b(+) -gelE

Vi khuén E. coli BL21- pET22b(+) -gelE dugc ting
sinh trong 3 binh nudi ciy trong 48 gid, sau 12 git bit
dau do méat do sinh khdi dong thoi kiém tra hoat do
gelatinase dugc sinh ra, sau do cti cach 6 gis kiém tra
mot 1an. Két qua thu dugce 6 hinh 2.

Két qua thu dugc & hinh 2 cho thady mat d¢ sinh
khéi vi khudn bat ddu dat dén muc cuc dai sau hon
24 gi® nudi cdy, sau do giam dan. Bén canh do, hoat
do gelatinase xac dinh dugc & cic mdc thoi gian biéu
hién khéc nhau la khac nhau. Cu thé, sau khoang ti
12 gi¢ dén 24 gio nudi cdy hoat do gelatinase ting
1én theo ty 1é thuan v6i mat do sinh khdi vi khuén tai
t6 hgp. Nhung sau 30 gio thi hoat d gelatinase bt
dau giam dan. Diéu nay, c6 thé ndi 1én rang viéc san
sinh ra gelatinase lién quan dén sinh khéi vi khuin
sinh téng hgp ra no.
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Hinh 2. Sy anh hudng ctia thoi gian dén kha nang
sinh t6ng hop gelatinase ctia chung E. coli
BL21- pET22b(+) -gelE

IV. KET LUAN VA KIEN NGHI

4.1. Két luan

- Nguén ni to va cac bon b sung vao mdi trudng
tang sinh chtng ti t6 hgp 1a E. coli BL21- pET22b(+)
-gelE 1a yeast extract hodc pepton 1% + glucose 1%.
Nudi cdy ¢ diéu kién nhiét d6 30 + 37°C, pH7 + 8 la
phu hgp cho chung tai t6 hgp nay.

- Thoi gian nudi cdy phu hgp dé€ ting sinh vi
khudn téi t6 hgp E. coli BL21- pET22b(+) -gelE 1a
24 gio.

4.2. Kién nghi

Tiép tuc nghién ctu cic diéu kién ting sinh
chung biéu hién dé€ thu dugc gelatinase c6 hoat tinh
cao nhat.
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Survey on culture conditions of recombinant bacteria
E. coli BL21- pET22b(+) -gelE synthesizing gelatinase
Pham My Dung, Pham Cong Hoat,
Pham Thi Tam, Le Huy Ham
Abstract
The investigation of carbon, nitrogen sources, temperature, pH and culture time was conducted to evaluate the
effects of culture conditions on growth and gelatinase biosynthesis of E. coli BL21- pET22b(+)-gelE strain. The
results showed that: Nitrogen, carbon sources supplemented to the recombinant breeding medium were E. coli BL21-
PET22b(+)-gelE, yeast extract or peptone 1% + glucose 1%. Simultaneously, the suitable culture condition for this
recombinant strain was at 30 + 37°C and pH = 7 + 8. The appropriate culture time for recombinant bacteria E. coli
BL21- pET22b(+) -gelE was in 24 hours.

Keywords: Gelatinase, recombinat bacteria, E. coli
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XAC PINH DIEU KIEN NUOI CAY CUA CHUNG XA KHUAN
Streptomyces variegatus NN1 NHAM NANG CAO HIEU QUA KHANG NAM
Aspergillus flavus GAY BENH TREN CAM QUYT
Nguyén Xuén Canh', Lé Hoang Anh', Can Thi Mai Huong'

TOM TAT

Nghién ctu nay dugc tién hanh véi muc tiéu xdc dinh diéu kién nudi cdy thich hgp cta ching xa khuin
Streptomyces variegatus NN1 nhdm ning cao hiéu qua khang ndm Aspergillus flavus gay bénh trén cam quyt. Céc thi
nghiém dugc thiét ké va thuc hién tap trung vao nghién ctiu danh gia kha ning sinh chit khang ndm trong cac diéu
kién 1én men khac nhau ctia chting xa khuén Streptomyces variegatus NN1. Két qua thu dugc cho thdy méi truong
t6i uu cho sy 1én men la moi truong A4-H, thoi gian sinh chdt khang ndm nhiéu nhat la sau 5 ngay trong diéu kién
nudi lac 200 vong/phut, pH 7 - 8, nhiét d¢ 30 - 35°C, ty 1¢ thé tich mdi trudng nudi/thé tich binh nuoi cdy khoang
10%. Khi 4p dung céc diéu kién trén trong nudi cdy thu sinh khoi chiing xa khuén Streptomyces variegatus NN1 cho
théy cam quyt sau khi dugc phun dich xa khudn da han ché dugc kha néng bi tdn cong béi ndm Aspergillus flavus.

Tu khoa: Aspergillus flavus, Streptomyces variegatus, xa khuin

1. DAT VAN PE

Céc loai qua thudc chi cam quyt 1a mot trong
nhiing mat hang c6 nhu cau tiéu thu cao trong nudc
dong thoi ciing 13 nhom qua xuét khiu chua luc do

gia tri dinh dudng cao, cy thich nghi tot v6i hiu
hét cac khu vuc sinh thai ctia nudc ta (Hoang Ngoc
Thuén, 2004). Van dé la trong tit cac cac giai doan
sinh trudng va phat trién, cam quyt rat dé bi hai do

! Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam
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