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Survey on culture conditions of recombinant bacteria
E. coli BL21- pET22b(+) -gelE synthesizing gelatinase
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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.
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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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su tdn cong cua ndm méc, dac biét & giai doan sau
thu hoach. D€ han ché thiét hai do ndm md&c dong
thoi kéo dai thoi gian bédo quén, cam quyt can dugc
bao quan trong diéu kién lanh. Tuy nhién mot s6
ching ndm mdc thudc chi Aspergillus bao gom ca
Aspergillus flavus c6 kha nang phat trién & nhiét do
thap nén gay bénh dugc trén ca cic loai trai cay bao
quan lanh. Theo mot s6 nghién ctiu da cong b, hon
50% hu hai do bénh m&c xanh trén cac qua thudc chi
cam quyt c¢é nguyén nhén ti cac ching Aspergillus
flavus (Akhatar et al., 2013).

Trong cac tac nhén sinh hoc thuong dugc dung
dé tic ché vi sinh vat gay bénh, xa khuin la nhém
c6 nhiéu ti€ém ndng nhét vi ty 1¢ loai c6 kha ning
sinh chat khang sinh cao. Cho t6i nay, c6 khoang
hon 8000 chat khang sinh dugc biét trén thé gisi thi
¢6 t6i 80% la do xa khuin sinh ra (Dhanasekaran et
al., 2012). Trong nghién ctu sang loc va xac dinh
cac chiung xa khuén c6 kha nang khdang ndm méc A.
flavus gay bénh trén chi cam quyt da phat hién dugc
ching xa khudn Streptomyces variegatus NN1 (NN1)
thé hién hoat tinh tuong d6i cao. Nghién ctu nay
dugc thuc hién v6i muc tiéu danh gia cac anh hudng
cua diéu kién nudi cdy 1én kha nidng d6i khang nim
A. flavus ctia chiing xa khudn NN1 va xac dinh cac
diéu kién nuoi cdy thich hgp nhdm nang cao kha
ndng sinh chét khang sinh c6 hoat tinh khang nim
A. flavus ctia chiing xa khuin NN1. Tt d6 lam co s&
cho viéc phat trién san xuét ché phdm sinh hoc trong
bao quan ndng san sau thu hoach noéi chung va cam
quyt noi riéng.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Chting ndm A. flavus gay bénh trén chi cam quyt,
chung xa khuén Streptomyces variegatus NN1 cb
hoat tinh khang A. flavus dugc phan lap, xac dinh
va bdo quén tai phong thi nghiém Khoa Coéng nghé
Sinh hoc, Hoc vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp nghién ciiu dnh huéng cia moi
truong va diéu kién nudi cdy

a) Anh hiiéng ciia moi trudng lén men

Xa khudn dugc nudi trong cac moi trudng: SCA
(Tinh bot10g; casein 10 g; KH,PO, 0,5 g; MgSO, 0,5 g;
NaCl 3 g; nudc cat 1000 ml; pH 7,5 - 7,8), A4-H

(Glucose 15 g; bot dau tuong 15 g; NaCl 5 g; CaCO,
1 g; nudc cat 1000 ml; pH 7,5 - 7,8), ISP2 (Cao ndm
men 4 g; dich chiét malt 10 g; glucose 4 g; nudc cat
1000 ml; pH = 7,3), M1ASW (Tinh bot 15 g; glucose
5 g; pepton 5 g; nudc cdt 1000 ml; pH 7,5 - 7,8). Hat
5 ml m6i mdi trudng vao mdi 6ng nghiém, sau d6
nudi lic 6 30°C véi téc do 200 vong/phut. Sau 3 - 5
ngay dich nuoi cdy xa khuédn dugc cdy vao dia petri
chtta moi truong PDA da dugc cdy trai ndm, u 6 4°C
trong 2 gi®, sau do cho vao ti nudi. Puong kinh
vong uc ché sinh trudng cua ndm dugc xac dinh
sau 5 ngay nuoi cdy ¢ 30°C. Chon moi trudng cho
hiéu qua sinh chat khang ndm cao nhat phuc vu cac
nghién ctu tiép theo.
b) Anh huéng ciia thoi gian va trang thdi nudi cdy

Xa khudn dugc nudi 3 ngay trong moi trudng
nhan giéng cip 1 ¢6 thanh phdn: cao ndm men 10 g,
dextrose 10 g, nudc cat 1000 ml véi pH 6.8. Sau do
hat 10 ml dich nudi bé sung vao 90 ml moi truong
1én men thich hgp da dugc lua chon dung trong cac
binh tam giac. Cac binh nay dugc nudi tai 30°C & hai
trang thai nuoi tinh va nu6i lac 200 vong/phit, kiém
tra kha nang hoat tinh khang ndm sau méi ngay nuoi
cdy theo phuong phap da mo6 ta nhu trén.
¢) Anh hudng ciia pH va nhiét do

Sau khi xac dinh dugc moi trudng nudi cy, trang
thai nudi cdy va thoi gian nuoi cdy thich hgp, tién
hanh nuéi cdc chung xa khudn trong cac diéu kién
pH moi trudng ban dau la: 5, 6, 7, 8, 9, 10; cac diéu
kién nhiét d6 khic nhau & 25, 30, 35, 40, 50°C. Sau
khoang thoi gian 1én men thich hgp, tién hanh kiém
tra hoat tinh khdng ndm cta dich 1én men bang
phuong phap khuéch tan dia thach nhu da mo ta.
d) Anh hudng ciia &6 thong khi

Ching xa khudn dugc nuéi trong mdi trudng
thich hgp trong cac binh tam giac 250ml véi cac thé
tich dich nuéi tuong tng véi 10, 15, 20, 25, 30, 35,
40% thé tich binh nuoi, ¢ trang thai, nhiét do va pH
toi vu. Sau thoi gian thich hgp dugc xac dinh tu thi
nghiém trudc, tién hanh tht hoat tinh khang nam
bing phuong phap khuéch tan dia thach.
2.2.2. Ddnh gid hiéu quad tic ché ndm Aspergillus
flavus ciia ching xa khudn NNI1 trong diéu kién
in vivo

Chiing ndm gay bénh A. flavus dugc nuoi trén
modi trudng thach PDA trong dia petri sau 3 - 4 ngay.

77



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - 56 11(84)/2017

L4y phén sgi ndm cho vao 100 ml nudc vo tring.
Chung xa khudn NN1 dugc nudi cdy trong cac diéu
kién da xac dinh sau d6 ly tam, thu dich nudi cay,
pha loang dich nay 10 lan bang nudc cit vo trung.

Quyt thi nghiém: Chon nhiing qua con tuoi,
khong dap, ung, khong bi ton thuong 16p vo, sau
dé tién hanh xit con, ngdm javen trong vong 5 phut
va rta lai bang nudc cit vo trung. Cdc mau quyt
thi nghiém dugc nhung qua dung dich nudi cdy xa
khudn da chuén bi, mau d6i ching nhing qua nuéc
cat vo trung. Tién hanh lay nhiém nhén tao ndm gy
bénh cho cidc mau quyt bang cdch phun dich bao ti
1én bé mit qué, dé kho, cho vao tui nilon, duy tri &
30 - 32°C, quan sat vét bénh sau 5 - 10 ngay.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tai phong thi nghiém
khoa Cong nghé sinh hoc, Hoc vién Nong nghiép
Viét Nam tii 01/2016 dén 01/2017.
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III. KET QUA VA THAO LUAN

3.1. Xac dinh anh hudéng ciia moéi truong va diéu
kién nuoi ciy dén kha ning sinh chit khang nim
3.1.1. Anh huéng clia méi truong lén men

Chung xa khuén NN1 dugc tién hanh nudi trong
4 moi truong co s6 1a SCA, ISP2, A 4-H va M1ASW.
Sau 5 ngay nudi, hoat tinh khdng ndm cua chiing
NNI1 dugc xac dinh bang phuong phép khuéch tan
dia thach. Két qua cho thay chiing NN1 déu c6 hoat
tinh khang nam khi dugc nuoéi trong ca 4 moi trudong
1én men co s6, nhung hoat tinh khang nim biéu
hién manh nhat khi nuoéi trong moi truong A4-H
voi kich thude vong khang ndm khoang 13 mm
(Hinh 1). Cac két qua nay ciing hoan toan pht hgp
v6i két qua nghién ctiu khi xdc dinh moi trudng lén
men thich hgp ctia chting Streptomyces albogriseolus
VD111 (Pham Thu Trang va ctv. 2014). Cén ct vao
két qua nay, da sti dung méi truong A4-H cho cac thi
nghiém tiép theo.

ISP2

Hinh 1. Anh huéng ctia méi trusng 1én men dén kha ning sinh chit khang ndm ctia chting xa khu&n NN1

3.1.2. Anh huédng ciia thoi gian va trang théi nudi cdy

Nham khao sat anh hudng ctia thai gian nudi cdy,
chung xa khudn NN1 dugc nudi trong moi trudng
Gause I 10ng. Sau 3 ngay nuoi, hat 10 ml dich nu6i
bd sung vao 90 ml moéi trudng A4-H dung trong
binh tam giac dugc nuodi & nhiét d6 30°C trong ca
hai trang thai tinh va lic 200 vong/phit, sau dé xdc
dinh khéa nang khang ndm. K&t qua cho thdy & trang
thdi nudi lac sau 5 ngay nudi, chuing NN1 ¢6 hoat
tinh khang ndm lén nhat véi kich thude vong khang
nam la 14 mm, sau dé cé su bién thién theo chiéu
huéng giam dan va van git dugc hoat tinh khang
nédm sau 9 ngay nudi (Hinh 2). Két qua nghién ctu
ctia chung t6i ¢ sy tuong dong véi cong bo cta
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Gulve va Deshmukh (2012). Khi nghién ctiu vé hoat
tinh khang sinh ctia cdc ching xa khudn bién cac
tdc gid nay da khing dinh thoi gian thu chat khéng
sinh ctia da s6 cdc chung xa khuén la 4 - 5 ngay. Tuy
nhién, néu so véi thoi gian thu chit khang sinh khi
lén men chung Streptomyces sp. MS-266 Dm4 dugc
nghién ctiu béi Ababutain (2013) la sau 7 ngay nu6i
thi thoi gian thu chat khang ndm tii chung xa khuin
NNI sém hon. Két qua thi nghiém ciing cho thdy
kha nang sinh chat khdng ndm ctia ching NN1 ¢
su sai khac khi nu6i cdy & cac trang thai khac nhau.
Chiing NN1 thé hién hoat tinh khdng ndm manh khi
nuodi cdy ¢ moi trudng long trong trang thai lac (200
vong/phit).
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Hinh 2. Anh huéng ctia thoi gian va diéu kién nudi cdy
dén kha nang sinh chét khang ndm ctia chiing xa khuéin NN1

3.1.3. Anh hudng ciia pH va nhiét d¢

b6 pH ctia méi trudng khong chi anh hudng dén
su sinh trudng, phét trién ctia xa khudn ma con anh
hudng t6i qua trinh sinh tng hop chit khang ndm.
Két qua xac dinh anh hudng cta pH cho théy trong
dai pHtl 5 - 10, chung NN1 déu c6 thé sinh trudng va
biéu hién hoat tinh khang ndm tuong d6i manh véi
duong kinh vong khang ndm tti 9 - 13 mm (Hinh 3).
O pH 7 - 8, thi chiing NN1 biéu hién khi ning
khing ndm troi hon hén, khi pH méi trudng 16n
hon 8 hoat tinh khang ndm giam dan. Nhu vay c6
thé thdy ching xa khuin NN1 sinh trudng tét hon
ca la trong diéu kién pH moi trudng trung tinh dén
hoi kiém. Két qua nay hoan toan phu hgp véi cac
nghién ctu da cong bé xa khuédn thudc nhém vi sinh
vat phét trién t6t § moéi trudng trung tinh hodc hoi
kiém (Lé Thi Thanh Xuan va Téng Thi Chinh, 2007).
Tiép d6, chiing xa khudn NN1 dugc nuéi trong moi
truong A4-H & trang thai lac 200 vong/phut, pH
7 & cac muc nhiét dd khac nhau 25, 30, 35, 40, 45,
50°C. Trong dai nhiét d6 nghién ctiu, chung téi nhan
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thdy ching NN1 c¢6 kha ning phat trién va sinh chat
khang ndm & nhiét do ti 25 - 35°C; & 30°C ching xa
khuén c6 kha nang sinh trudng va sinh chat khang
ndm manh nhét v6i duong kinh vong khdng ndm
tuong ting la 13 mm. Vi mdc nhiét 40°C thi chung
NNT1 sinh trudng yéu; 6 nhiét do 45 - 50°C thi chung
NN1 ngting sinh truéng. Pong thoi khi 1dy dich
nuoi § cac nhiét d¢ thi nghiém tién hanh ly tam lanh
6 4°C, 10.000 vong/phut trong 10 phut sau dé thu
dich va khong ly tim dé€ thu hoat tinh khang nédm,
ching t6i thdy duong kinh vong khdng ndm ctia dich
nuoi khong qua ly tam kha tuong dong kich thuéc
vong khang ndm ctia dich nu6i qua ly tam.

Nhu véy, dé thu dugc chit khang ndm v6i ham
lugng cao cin nudi chung NN1 & 30°C va pH 7. Gia
tri pH t6i uu cho kha néng sinh hoat chit khang ndm
ctia ching NN1 bang gié tri pH thich hgp cholén men
thu hop chat khang ndm cua chung Streptomyces sp.
KGG32 dugc nghién ctiu béi Mustafa (2011) va cao
hon pH 6 khi 1én men thu hgp chét khdng ndm ctia
chtng S. rimosus MY02 dugc nghién bdi Yu (2008).
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Hinh 3. Anh hudng ctia pH va nhiét &6 dén kha ning sinh chit khang nim ctia chiing xa khu&n NN1

3.2.4. Anh huéng ctia 36 thong khi

Chuing xa khuén NN1 dugc ciy vao méi trudng
A4-H, pH 7 dung trong binh hinh tam giac 250 ml

voi ty 1€ dich nuoi tuong tng la 10, 15, 20, 25, 30,
35, 40% thé tich binh. Nudi cdy & nhiét d6 30°C, t6¢c
do lac 200 vong/phut, sau 5 ngay nuoi kiém tra kha
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néng sinh chit khang ndm. Két qua thi nghiém cho
thdy véi lugng moéi trudng 1én men chiém 10% thé
tich binh sé cho hiéu qua téng hgp chit khang nim
cao nhat, vong khang nidm la 13 mm. Két qua nay
tuong tng v4i nghién ctiu thu nhin rapamycin cua
chiing S. hygroscopicus ATCC29253 dugc nghién
ctiu bdi Hamdy (2011). Vi vay, diéu kién nudi lac 200
vong/phut, thé tich dich nudi 10% thé tich binh la
diéu kién t6t nhat d€ nudi cdy chung xa khudn NN1.
14

12
10

10% 15% 20% 25% 30% 35% 40%
Thé tich dich nuoi
Hinh 4. Anh huéng ctia thé tich dich nudi
dén kha nang khdng nim cta chung NN1

Kich thwéc vong khang ndm
(mm)
(-]

3.3. Danh gia hiéu qua khang nim A. flavus ciia
chiing NN1 trong diéu kién in vivo

D¢ danh gia hiéu qua khang ndm cua ching xa
khudn NNI1 trong thuc té, cac thi nghiém tht hoat
tinh so b6 trong diéu kién in vivo da dugc tién hanh.
Dich 1én men chiing xa khudn dugc chuén bi theo
cac diéu kién t6i uu da xac dinh. Qua trinh xu ly va
lay nhiém nhan tao trén qua quyt dugc thuc hién
nhu mo ta trong phan phuong phap. Sau 5 ngay lay
nhiém, 6 mau thi nghiém khong thdy xut hién cac
vét bénh trong khi d6 ndm A. flavus moc 1én rat
nhiéu trén mau déi chiing (Hinh 5). Két qua cua
thi nghiém nay cho théy dich nudi cdy caa chung xa
khuén NN1 c6 kha ning tic ché sy tdn cong clia ndm
A. flavus. Nhu véy c6 thé nhén thdy viéc su dung
ching NN1 trong phong trtt ndm bénh hai cam quyt
la rat 6 tiém ndng trong san xuit & quy mo 16n hon.

Thi nghiém

Dai chiing

Hinh 5. Két qua kha nang d6i khang ndm
bénh Aspergillus flavus cia chting xa khudn NN1
truc tiép trén quyt
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IV. KET LUAN

- Moi trudng 1én men thich hgp d€ néng cao
kha nang khang ndm bénh Aspergillus flavus cta
chung xa khuén Streptomyces variegatus NN1 la moi
truong A4-H. Hoat tinh khang ndm ctia ching NN1
biéu hién & ngay nuoi cdy thi 3 va dat cyc dai sau 5
ngay nuoi trong diéu kién nuoi lac 200 vong/phut &
nhiét d6 30°C va pH 7 chung NN1. Trong diéu kién
nudi lic trong binh tam gidc, hoat tinh khdng ndm
cao nhét khi duy tri thé tich nuéi cdy & 10% thé tich
binh nudi.

- Dich nuoi cdy xa khuén trong cac diéu kién da
xdc dinh c6 kha nédng tc ché sy phat trién clia ndm
bénh Aspergillus flavus trén qua quyt trong diéu kién
thi nghiém in vivo.
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Determination of culture conditions for Streptomyces variegatus NN1
to improve anti-fungal effect on Aspergillus flavus causing disease on Citrus fruits
Nguyen Xuan Canh, Le Hoang Anh, Can Thi Mai Huong
Abstract

This study aimed to determine appropriate culture conditions for Streptomyces variegatus NN1 for improving
antifungal effect on Aspergillus flavus causing disease on citrus fruits. The experiments were designed and focused on
evaluation of producing antibiotics ability of Streptomyces variegatus NN1 under different fermentation conditions.
The results showed that the optimal medium for fermentation was A4-H, pH 7 - 8; the best temperature was at 30 - 35°C
and the ratio of culture volume/vessel volume was 10%. Then the culture medium was shaken with speed of 200 rpm.
The time for Streptomyces variegatus NN1 producing the most antifungal agents was after 5 shacking days. After
using above conditions, the inhibition of NN1 strain to A. flavus was tested and it showed a strong antifungal activity.
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HIEU QUA CUA VI KHUAN NOI SINH THUC VAT
LEN NANG SUAT KHOAI MO TIM TRONG TREN DAT PHEN
Ly Ngoc Thanh Xuan', Lé Phuéc Toan?,
Tat Anh Thu?, Lé Vin Dang? Ngoé Ngoc Hung?

TOM TAT

Thi nghiém trong chéu va thi nghiém déng rudng dugc thuc hién qua hai vu Xuén Heé va Thu Ddéng 2015 nhdm
déanh gid &nh hudng ctia chiing vi khudn noéi sinh két hgp véi cic liéu lugng phin dam 1én ning sudt ctia khoai m&
tim trong trén dat phén ¢ Hau Giang. Ca hai thi nghiém dugc bé tri theo thé thiic hai nhén t6 trong khéi hoan toan
ngau nhién gébm nhan t6 (A): cic liéu lugng phan dam (0 N, 25 N, 50 N, 75 N) va nhén t& (B): cdc dong vi khuén
(khéng vi khuén, Azospirillum X1, Azospirillum X2) véi 4 1an 1dp lai. Két qua cho thay vi khudn Azospirillum X2 da
lam gia ting dudng kinh ¢t va nang sudt ¢ khoai ma. Khi bon 75 kg N ha! két hgp ching vi khuin Azospirillum X2
cho ning sudt cta khoai m& cao hon so v6i bon 75 kg N ha! khong chiing vi khudn.

T khéa: C6 dinh dam, dét phén, khoai m& tim, vi khuén noi sinh

I. PAT VAN PE

Khoai m& (Dioscorea alata Linn) c6 gia tri dinh
dudng cao nén c6 thé dung lam luong thuc & cac
nudc dang phat trién (Olorede ef al., 2013). Trong

dat trong laa khong hiéu qua trén dit phen. Su
canh tac lién tuc cac loai cay trong va lam dung qua
mtc phan héa hoc c6 thélam gidm d6 phi nhiéu tu
nhién cta dit. Nhiéu nghién ctiu cho thdy vi khuén

cdng nghiép chébién, khoai m& cé thé dugc sdy kho
lam mén an nhanh, lam kem, ché bién thanh bot,
lam nguyén liéu san xudt con va rugu (O’Sullivan et
al., 2008). Hon thé niia, khoai m& 1a loai cay ldy cu
it bi sdu hai va thich nghi tot trén nhiing ving dat
chua phén nén thich hgp dé€ canh téc 6 nhiing viing

noi sinh c6 vai tréo quan trong doi véi cay trong va
dugc ting dung trong san xuat phéan vi sinh, chiing
c6 nhiing dac tinh t6t nhu c6 kha nidng c6 dinh
dam cho cay trong, hoa tan lan kho tan giup cho cay
trong hdp thu tét chit dinh dudng, téng hop kich
thich t6 sinh truong IAA, ting ham lugng cac chit

' Truong Pai hoc An Giang; * Truong Pai hoc Can Tho
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