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TUYEN CHON VI KHUAN AZOTOBACTER CO KHA NANG CO PINH
NITO VA SINH TONG HQP 1AA
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TOM TAT

Azotobacter sp. 1a vi khuan dat, gram am, di dong, ho hép hiéu khi, co kha nang ¢b dinh nito ty do. Vi khudn
Azotobacter duge quan tim khong chi boi kha ning cung cip dinh dudng nito ma con c6 kha ning kich thich
nay mAam, sinh chét kich thich sinh trueong thyc vat. Trong dét, Azotobacter tap trung ¢ vung dat xung quanh ré
cdy. Cac ching vi khuin Azotobacter phan b trong 20 mau dit trong ltia ngoai tw nhién da dugc phan lap, trén
co s¢ d6 di tuyén chon dwoc 2 ching Azotobacter, ki hiéu AZT1 va AZT7, vira ¢6 kha ning c¢b dinh nito phan
ttr trong khong khi thanh nito dang ammonium (NH,"), vira c6 kha nang sinh Indole acetic acid (IAA) véi ham
lwong cao. Trong méi trudng Ashby long bd sung 2% glucose, pH 7, nudi cdy & 30°C trong 72 gio, ching
AZT1 va AZT7 c6 kha ning ¢ dinh nito twong tmg 1a 3,36 mg/l va 3,32 mg/l, sinh téng hop IAA véi ham
luong twong tmg 10,11 pg/ml va 12,87 pg/ml. Ngoai kha ning c¢b dinh nito va sinh IAA, hai chung AZT1 va
AZT7 con c6 hoat tinh phosphatase, cellulase.

Tir khoa: Azotobacter sp., cé dinh nito, IAA, phén ldp, vi khudn.

I. DAT VAN PE

Vi sinh vat ¢0 dinh nito 1a cac nhém vi sinh

va sinh tong hop IAA véi ham lugng cao, co
kha nang thich ung rong, nghién ctru dugc thuc
Vit c6 kha ning chuyén hoéa khi N, ddi dao  hién nham tao ngudn vat ligu vi sinh vat quy
trong khong khi (79%) thanh nito dang
ammonium (NH,") cung cip cho thuc vat.

cho san xuét phan bon sinh hoc ¢b dinh nito.
II. PHUONG PHAP NGHIEN CUU
2.1. Thu thip miu

20 mau dat (10 g/miu) duoc thu thap & cac

Trong tu nhién, cac nhém vi sinh vat ¢d dinh
nito c6 thé cung cip cho hanh tinh téi 240 x

6 LA - 4 A . 5 L e,
1? tanA’N/nilm (g4p 6 lefn lu:(ﬂ}g nito ca thé gioi khu rudng trong laa khac nhau & Son Tay va
san xuat bang con duong hoa hoc) (Harunor 5 Mai Ha Noi. Mau dét duoc Ty & do siu

Rashid Khan, 2008). Trong sb cac vi sinh vat
c¢6 kha nang c¢6 dinh nito theo kiéu khong cong
sinh, vi khudn Azotobacter duoc quan tam va
tmg dung nhiéu nhét trong san xuat phan bon
sinh hoc ¢b dinh nito. Ngoai kha nang ¢ dinh
nito, Azotobacter con c6 nhiéu dic tinh hitu ich
khac nhu: Sinh chét kich thich sinh trudng
thue vat, ting cudng su hip thu 1an va cac hop
chit hitu co tir dt coa thuc vat boi ching c6
thé sinh enzyme phosphatase,
(Ridvan Kizilkaya, 2009).

Phan boén vi sinh ¢6 dinh nito ludén dugc

cellulase

quan tdm nghién ctru va ddy manh san xut,
tmg dung cho ciy trong nong - 1am nghiép.
Vé6i muc dich tiép tyc tim kiém trong tu nhién
cac ching Azotobacter ¢ nhiéu hoat tinh sinh
hoc quy, dic biét 1a c6 kha niang ¢ dinh nito

6 — 15 cm, sau khi da loai bé khoang 5 cm
phén dét va tan du thuc vat & trén.
2.2. Phian lap va nudi cdy vi Kkhuin
Azotobacter ¢6 kha ning c6 dinh nito tw do
Hoa tan 10 g dat trong 90 ml nudc cit tiét
tring, dé 6n dinh ¢ 30°C trong 15 phuat, pha
lodng mau (dén ndng d6 10°°), cdy trai dich pha
loang 1én moéi truong Ashby mannitol agar
(mannitol 20 g; KoHPO,4 0,2 g; MgS0O4.7H,0
0,2 g; NaCl 0,2g; K,SO4 0,1 g; CaCO3; 5 g;
agar 15 g; nu6c cat 1000 ml; pH 7 - 7,2), 0 &
30°C trong 72 gid. Nhan dang khudn lac vi
khuan Azotobacter theo khoa phan loai cua
Bergey (1989) dua trén mot sé dic diém: Hinh
thai khudn lac, hinh dang t& bao vi khuin
(nhudém Gram, quan sat dudi kinh hién vi), kha
nang di dong, dac tinh sinh hoéa (hoat tinh
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catalase, kha ning déng hoa dudng mannitol,
glucose, fructose, lactose, sucrose).
2.3. Tuyén chon chiing ¢6 kha niing ¢6 dinh nito
Dich nuéi long cac chung Azotobacter da
phan 1ap (mat do té bao khoang 10° CFU/ml)
duogc ciy cung ti 16 vao 15 ml moi trudng Ashby
long dung trong cac 6ng 50 ml, nudi lic 125
vong/phut ¢ 30°C trong 72 gio. Ly tim thu dich
trong va xac dinh né)ng dd NH," dugc ¢b dinh
boi timg chung Azotobacter trong dich nuéi cay
bang phuong phap so mau véi thude thir Nessler,
str dung dudng chuan ammonium (hinh 1).

1 NH,. (mg/ml)
y=0.011x+0.0
R?2=0,
0.5

Lo T 1

0 50 100
Hinh 1. Pé thi chuin ammonium (NH,")

2.4. Tuyén chon chiing c¢6 kha ning sinh
tong hop IAA

Vi khuan dugc nudi cdy trong moi truong
long b6 sung 0,1% tryptophan, nudi lic (125
vong/phit) trong ti t6i & 30°C trong 72 gio.
Ham lugng IAA thoé duoc sinh ra trong dich
nudi cdy duoc xac dinh bang phuong phap
thyc hién phan Ung mau véi thudc thir
Salkowski tao san phém c6 mau, do cuong do
mau trén mdy quang phd so mau & budc song
530 nm, dua vao dd thi chuan IAA (hinh 2) s&
xac dinh x4c dinh dugc ham lugng IAA
(Glickmann & Dessaux, 1995).

1 oD 30nm

y=0011x +0.00
R = 0.99
0.5
0 -/./i S
6C. . °n 100

0 20 40 o4 (ugard
Hinh 2. Do thj chuin IAA

2.5. Xac dinh kha nang phan giai phosphate
khé tan ciia cic chiing dwoc tuyén chon

Kha ndng phan giai phosphate kho tan cua cac
ching Azotobacter dugc xac dinh bing phuong
phép cdy chim diém vao cac dia Petri chira moi
truong Pykovskaya agar (glucose 10 g;
MgS0,4.7H,0 0,1 g; Casz(PO4), 2 g; KC1 0,2 g;
FeSO4.7H,0 0,002 g; NaCl 0,2 g; (NH4),SO4
0,5 g; MnSO4 0,002 g; yeast extract 0,5 g; agar
15 g; nude cat 1000 ml; pH 7). Nudi ¢ 30°C
trong 72 gio. Po duong kinh vong thuy phan
Ca3(PO,), dé xac dinh kha niang phan giai
phosphate kho tan theo cong thuc: D/d (D:
duong kinh vong phan giai phosphate kho tan;
d: duong kinh khuan lac).
2.6. Xac dinh anh hwéng cia mét so diéu
kién nudi cAy dén sinh truéng va kha ning
¢6 dinh nito, sinh TAA ciia cac ching dwoc
tuyén chon

Anh huong cua pH méi truong nudi ciy:
Tién hanh cdy cung thé tich dich léng cac
chung Azotobacter (10° CFU/ml) c6 kha ning
c¢b dinh nito, sinh téng hop IAA cao, da tuyén
chon trong mdi truong Ashby long cé pH moi
truong duge diéu chinh dén pH khac nhau: pH
4,5,6,7,8,9. Xac dinh dic diém sinh truong,
kha ning cb dinh nito va sinh tong hop IAA
ctia ching vi khuén twong tmg véi timg loai
mdi truong, trén co sé d6 xdc dinh dugc
khoang pH thich hop dbi véi Azotobacter sp.

Anh huéng ctia ngudn carbon: Nudi cdy cac
chung Azotobacter trong moi truong Ashby
long bo sung ngudn carbon khac nhau:
mannitol, glucose, sucrose, maltose,
carboxymethyl cellulose (CMC). Diéu chinh
moi truong dén pH thich hop, nudi & nhiét do
30°C, lac 125 vong/phut. Sau 72 gio, xac dinh
kha ning sinh truong, ¢ dinh nito va sinh tong
hop TAA cua cic chung Azotobacter dugc
tuyén chon.

Kha ning sinh truéng, phat trién cua vi
khuan dugc danh gia thong qua lwong sinh
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khéi vi khudn xac dinh theo phuong phap do
dd duc cua dich nudi ciy trén may quang phd
so mau UV/VIS ¢ budc song 600 nm. Kha
ning cb dinh nito xac dinh bang phuong phap
Nessler. Xac dinh ham luong TAA trong moi
truong theo phan Gng mau voi thudc thu
Salkowski.
IIL. KET QUA NGHIEN CU'U
3.1. Phén lap vi khuin Azotobacter

Tir 20 mau dat thu thap & cac rudng trong
lta, da phan lap dugc 14 chung vi khuén cé
kha nang la Azotobacter moc tao khuédn lac
trén moi truong phéan lap ddc hi¢u khong chira

ngudn nito. Trong s6 14 ching di phan lap, co
7 chung sinh truéng, phat trién manh hon trén
moi truong Ashby nén dugc lya chon lam ddi
tugng cho nhirng nghién ctru tiép theo. Két qua
nhan dang 7 chung vi khuén vé dic diém hinh
thai khuan lac, hinh dang té bao vi khuan, xéac
dinh mot s6 dic diém sinh hoa (theo khoa phan
loai cua Bergey, 1989), cho phép khang dinh
cac chung vi khuin nay déu 13 Azotobacter co
kha nang ¢d dinh nito, gram am, tao bao nang
v6i1 thanh dﬁy, c6 kha nang di dong, c6 hoat
tinh catalase va oxidase, c6 kha niang dong héa
mannitol, glucose, lactose, fructose, sucrose
(bang 1).

Bang 1. Phén lgp va nhin dang cdc ching Azotobacter sau 72 gio' nudi cdy

trén moi truwong Ashby mannitol agar ¢ 30°C

Ki + . Hinh K,ha Hoat tinh enzyme Kha' nang dor}g hoa
n Hinh thai P nang cac loai dwong
hi¢u khuén lac dang ¢ Gram di Catalas
chiing : bao déng o Oxidase Man Glu Fru Lac Suc
AZTI1 Tron, trang, bé Hinh cau - + + + + + + + +
mit bong, nhay
AZT2 Tron, vang sang, Hinh clu - + + + + + + + +
bé mat nhan, nhiy
AZT3  Tron, vang dam, Hinh cau - + + + + + o+ o+ o+
bé mat nhan, nhiy
AZT4 Tron, tréng duc, Hinh ovan - + + + + + + + +
bé mat tron, nhay
AZTS Tron, vang nhat, Hinh cau - + + + + + + + +
bé mit bong, nhay
AZT6 Tron, vang nau, Hinh clu - + + + + + + + +
bé mit bong, nhay
AZT7  Tron, tring trong, Hinh ovan - + + + + + + + +

bé mit nhin, nhiy

Man: Mannitol; Glu: Glucose; Fruc: Fructose; Lac: Lactose; Suc: Sucrose

3.2. Tuyén chon chiing c6 kha niing ¢6 dinh nito

Bang 2. Khd ndng cé dinh nito ciia cdc chiing
Azotobacter sau 72 gio' nuéi lic 125 vong/phiit, 30°C

Ky hiéu Ham lwong NH,"
ching (mg/ml)
AZTI1 3,24
AZT2 2,50
AZT3 2,65
AZT4 3,05
AZT5 1,81
AZT6 3,09
AZT7 3,18

Két qua nhan duoc (bang 2) cho thiy ca 7
ching Azotobacter déu c¢6 kha ning cb dinh

nito (pht hop véi 1y thuyét vi dé cac chung nay
sinh truong duoc trén moi truong Ashby agar
khéng chira nito thi ching phai ¢6 kha ning ¢
dinh N, thanh NH4"). Tuy nhién, kha ning cd
dinh nito ctia 7 chung Azotobacter 1a khac
nhau: 4 ching c6 kha nang ¢ dinh nito manh,
sinh NH," v6i ham luong trén 3 mg/ml, gébm
cac chung AZT1, AZT4, AZT6, AZT7; trong
d6, chung AZT1 c6 kha ning c¢d dinh nito
manh nhat (3,24 mg/ml), sau d6 dén chung
AZT7 (3,18 mg/ml), AZT6 (3,09 mg/ml),
AZT4 (3,05 mg/ml).
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3.3. Tuyén chon chiing ¢é kha niing sinh
tong hop TAA

Két qua xac dinh kha ning sinh téng hop
IAA cua cac chung Azotobacter (bang 3) cho
thiy ca 7 chung vi khuan déu sinh tong hop
IAA, diéu nay ciing phu hop voi két qua
nghién ctru cua Gomare va cong su (2013) da
cong bd kha ning sinh Indole 1a mot trong cac
dic diém dac trung cua vi khuén Azotobacter.
Trong d6, c6 3 ching c6 kha ning sinh téng
hop TAA v6i ham luong trén 10 pg/ml, 1an luot
la cac chung AZT7 (11,52 pg/ml), AZT1
(10,72 pg/ml), AZT4 (10,41 pg/ml); 2 chung
c6 kha nang sinh TAA cling kha cao 1a AZT6
(9,5 pg/ml) va AZT2 (9,36 pg/ml).

Bang 3. Khd nang sinh tong hop IAA ciia

cdc chiing Azotobacter sau 72 gio nudi lic

125 vong/phut, 30°C
Ky hiéu chingvi Ham lwgng IAA
khuin (ng/ml)
AZT1 10,72
AZT2 9,36
AZT3 5,64
AZT4 10,41
AZTS5 6,81
AZT6 9,50
AZT7 11,52

Trong s6 7 chung vi khuan da phan lap, c6 2
ching 14 AZT1 va AZT7 vira c6 kha ning cb
dinh nito, vira sinh IAA v6i ham lugng cao:
Chung AZT1 c6 kha ning cb dinh nito 3,24
mg/l, kha nang sinh IAA 10,72 pg/ml; chung
AZT7 cb dinh nito 3,18 mg/l, sinh IAA 11,52
pg/ml. Hai ching AZT1 va AZT7 dugc tuyén
chon dé tién hanh cac nghién ciru tiép theo.
3.4. Xac dinh kha nang phan gidi phosphate
kho tan

C6 nhiéu bang ching khoa hoc trén thé gi6i
ching minh vi khuin Azotobacter ngoai kha
nang ¢ dinh nito, sinh TAA, con c6 thé phan
gidi phosphate kho tan thanh phosphate dé tan.
Do vay, nhiéu loai phan bon sinh hoc ¢d dinh
nito con co tdc dung tang cuong hi€u qua ctua
viéc bon 1an vo co cho cay trong. Kha ning
phéan giai phosphate kho tan thanh phosphate
dé tan cua 2 ching Azotobacter da duoc tuyén
chon vé kha nang ¢ dinh nito va sinh IAA d3
dugc xac dinh. Két qua (bang 4) chi ra ca 2
ching AZT1 va AZT7 déu c6 kha niang phan
giai phosphate khé tan. Hoat tinh phan giai
phosphate sau 72 gid nuo6i trén modi trudong
Pykovskaya agar ¢ 30°C cua ching AZTI1 1a
D/d = 3,00, chung AZT7 ¢6 D/d = 1,83.

Bang 4. Khd nang phdn gidi phosohate ciia Azotobacter sp. sau 72 gio’ trén moi truong Pykovskaya agar

Kha nang phan giai phosphate khé tan

Ky hiéu

chuing vi D - duwong kinh vong d - duong kinh Hoat tinh phéan giai
khuén phan giai (mm) khuén lac (mm) (D/d)
AZT1 18 6 3,00
AZT7 11 6 1,83

3.5. Xéc dinh dnh hwéng cia dieu kién nudi cay
Két qua xac dinh anh huong cua pH, nguon
carbon bd sung vao moéi truong nudi cay dén

sinh trudng, kha ning ¢b dinh nito, sinh tong

hop TAA cua hai ching AZT1 va AZT7 (bang
5) cho théy:

Hai ching AZT1 va AZT7 c¢6 kha nang ¢
dinh nito va sinh téng hgp IAA trong moi
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truong ¢6 pH tir 6 — 9, khong ¢ dinh nito va
sinh tong hop IAA trong méi trudong c6 pH 4
va pH 5. Kha ning c¢b dinh nito va sinh tong
hop TAA cua hai chung AZT1 va AZT7 la
manh nhét trong moéi truong c6 pH 7 (ham
luong nito dang ammonium dugc tao ra béi hai
ching tuong ung la 3,24 mg/ml va 3,18

mg/ml), gidm nhe trong moi truong c6 pH 6 va

pH 8, gidm manh trong moi trudong c6 pH 9.
Do vay, pH méi trudng nudi ciy thich hop cho
nudi cdy AZT1 va AZT7 1a pH 6 - 8, pH thich
hop nhét 1a pH 7. Két qua dat duoc 1a phu hop
v6i nhiéu cong bd khoa hoc trén thé gidi vé pH
thich hop cho nudi cdy Azotobacter 14 tix 7,2 -
8,2 (Aquilanti va cong su, 2004; Damir va
cong su, 2011).

Bang 5. Anh hwéng ciia pH méi truong va nguén carbon dén khd ning sinh truéng, cé dinh nito va
sinh tong hop IAA ciia chiing AZTI va AZT7

Kha nang sinh Ham lugng NH," Ham luwgng IAA
. i trudng, phat trién (mg/ml) (ng/ml)
Pieu kién nuoi cay
AZT1 AZT7 AZT1 AZT7 AZT1 AZT7
4 - 0 0 0 0
5 - 0 0 0 0
A 6 ++ ++ 2,97 3,051 8,30 9,77
pH mo1
truong 7 +++ ++t+ 3,24 3,18 10,72 11,52
8 ++ ++ 3,05 3,06 9,18 10,58
9 + + 0,78 1,17 2,21 5,06
Glucose +++ +++ 3,36 3,32 10,11 12,87
Sucrose +++ +++ 3,30 3,27 9,11 12,17
Nguén Maltose ++ ++ 2,83 2,74 8,34 11,03
carbon Carboxymethyl
(2%)  cellulose (CMC) i 105 LIS 231 308
Mannitol +++ +++ 3,24 3,18 10,72 11,52

Moi trudng bd sung mot trong ba ngudn
carbon glucose, sucrose, mannitol 1a thich hop
cho nudi cdy chiung AZT1 va AZT7. Trong
moi trudng bd sung glucose, kha ning ¢b dinh
nito va sinh TAA cia AZT1 va AZT7 tuong
tmg 1a 3,36 mg/l va 3,32 mg/l NH4"; 10,11
pg/ml va 12,87 ng/ml IAA.

Kha nang sinh trudng, ¢d dinh nito, sinh

IAA cua ca hai ching gidm nhe trong moi

truong bd sung maltose, giam manh trong moi
truong bd sung CMC. Dic biét, trong moi
truong chita CMC - hop chét hitu co cao phan
tir, khong thé thim thau qua mang té bao cua vi
khuan, ma vi khuan van sinh truong, ¢ dinh
nito, sinh TAA, tuy voi cudng d6 yéu, nhung
diéu d6 ciing chung t6 cac ching vi khudn nay
cO kha nang sinh cellulase phan giai CMC
thanh cac phan tir nho hon dé c6 thé hap thu.
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Al A

TR

AZT1 AZT2 AZT3 AZT4 AZT5 AZT6 AZT7

Hinh 3. M{t s6 hinh dnh trong qud trinh nghién civu
a,b: khudn lac va sinh khoi vi khudn Azotobacter trén méi truong Ashby agar;

c: hinh dang té bao va dang bao nang véi thanh ddy cua vi khudn Azotobacter chiing AZTI;
d: thi nghiém xdc dinh kha nang cé dinh nito; e: thi nghiém xdc dinh kha néng sinh tong hop IAA.

IV. KET LUAN

- b phan 1ap duoc 7 chung vi khuan c6 kha
nang ¢d dinh nito, sinh trudng, phat trién manh
trén moi truong Ashby mannitol agar. Cac
ching vi khuén di duoc tinh sach va nhéan
dang 13 vi khuan Azotobacter theo khéa phan
loai cua cua Bergey (1989), v6i cac dic diém
dac trung: gram am, tao bao nang voi thanh
dﬁy, cO kha nang di dong, c6 hoat tinh catalase
va oxidase; c6 kha ning dong hoéa mannitol,
glucose, lactose, fructose, sucrose.

- Pa tuyén chon dugc 2 ching Azotobacter
sp. ki hiéu AZT1 va AZT7 ¢6 kha ning c¢6 dinh
nito va sinh téng hop IAA véi ham luong cao.
Trong moi truong Ashby long (glucose 20 g;

K;HPO, 0,2 g; MgS0,4.7H,0 0,2 g; NaCl 0,2 g;
K,SO4 0,1 g; CaCO3 5 g; Agar 15 g; nude cAt
1000 ml; pH = 7), nudi cay & 30°C trong 72
gio, ching AZT1 va AZT7 c6 kha ning cb
dinh nito tuong tng 1a 3,36 mg/l va 3,32 mg/l,
sinh tong hop IAA véi ham luong twong tng
10,11 pg/ml va 12,87 pg/ml

- Ngoai kha ning ¢ dinh nito va sinh tong
hop TAA, chung AZT1 va AZT7 con c6 hoat
tinh phosphatase (c6 kha nang phan giai
phosphate kho tan) va cellulase (c6 kha nang
phan giai cellulose. Do vay, hai ching nay co
trién vong trong san xudt phan bon vi sinh da
chtrc ning (cb dinh nito, sinh chét kich thich
sinh trudng, taing cuong tdc dung cua viéc bon
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lan vo co, phan giai cellulose).
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SCREENING OF AZOTOBACTER STRAINS WITH THE ABILITY OF
NITROGEN FIXING AND SYNTHESIS OF INDOLE ACETIC ACID (IAA)

Nguyen Thi Thu Hang, Nguyen Thi Thuy

SUMMARY

Azotobacter sp. are soil bacterium, Gram-negative, motile, acrobic respiration. They have capability of nitrogen

fixing and synthesis of Indole acetic acid (IAA). Azotobacter sp. are found in the soil and rhizosphere of many

plants. 20 soil samples collected from rice rhizosphere region, we isolated Azotobacter strains. Among strains
of Azotobacter tested, two strains AZT1 and AZT7 that had the highest ability of N-fixing and synthesis of
TAA. After 72 hours of incubation at 30°C, on Ashby medium with 2% glucose, pH 7, AZT1 and AZT7 strains
have capable of N-fixing at the level of 3.36 mg/l and 3.32 mg/l, and synthesis of IAA at 10.11 pg/ml and
12.87 pg/ml, respectively. Moreover, AZT1 and AZT7 strains have enzyme activity phosphatase, cellulase.

Keywords: Azotobacter sp., bacteria, IAA, isolation, nitrogen fixing.
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