25 (2): 19-24

Tap chi SINH HOC

6-2003

KHA NANG CHIU MUOI CUA MOT SO CHUNG VI KHUAN PHAN GIAI
PHOTPHAT KHO TAN

Hién nay, nhi€u noi trén th€ gidi va trong
nuée [3, 4, 8, 9] dang nghién ctu va st dung vi
sinh vat phan giai photphdt khé tan dé nhiém
vao hat hoac bon vao dat lam tang nang suit va
chat lugng cay trong, bdo vé moi trudong sinh
thdi dat, gép phan xay dung nén nong nghiép
bén viing.

Nhu moi vi sinh vat khic, kha nang sinh
truong va hoat tinh cua vi sinh vat phan giai
phétphat khé tan chiu anh hudng cta rat nhiéu
yéu t6 1y, hoa, sinh hoc trong moi truong dat,
trong ré quyén (rhizosphere) va ré cay. Mu6n st
dung thanh cong mot ching vi sinh vat phan
giai photphat vao diéu kién dat trong nao do,
can phai hiéu 16 n6é c6 thé sinh truéng va thé
hién hoat tinh trong moi trudng sinh théi dé
khong. Trong bai trudc [8], ching t6i da trinh
bay két qua nghién citu vé anh hudng ctia mot
s6 nguon dinh dudng (nito, cacbon, phdtphat)
lén sinh truong va hoat tinh phan giai photphat
clia mot s6 chung ndm soi va vi khudn. Bai bdo
nay muon néu lén nhiing két qua nghién ctu vé
anh hudng cla cac nong do mudi khac nhau téi
mot s6 chling vi khuén hoa tan phétphat.

Theo téng két clia Vién Quy hoach va Thiét
k& nong nghiép nam 1996 [5], dit viing ven bién
déng bang Bac bo phan 16n 1a dat chua man,
thuoc cac tinh Hai Phong, Nam Dinh, Ha Nam,
Ninh Binh. Ving dong bang song Clu Long
(dién tich dat nong nghiép 2,6 triéu hecta), c6
t6i 40,7% la dat phén man va 18,9% dat man.
C6 1& rang, d6i v6i nhitng dién tich dat man nay
thi chi nhiing vi sinh vat ¢6 kha nang chiu mudi
m&i phat huy duoce 1gi thé ciia minh. Céc tac gia

PHAM THANH HA, NGUYEN THI QUYNH MAI
NGUYEN THI PHUONG CHI

Vién Cong nghé sinh hoc

An Do [3, 7] da quan tam tim ki€m céc vi khudn
phan giai phétphdt chiu man dé sir dung trong
nhitng vung dat nhiét déi kiém, ndong d6 muoi
khoang 2%, pH t6i 10,5 va nhiét do dao dong tir
35°C dén 45°C. Viéc tim ra nhiing chung vi sinh
vat hitu ich cho cay trong ¢6 kha nang chiu man
s€ c6 y nghia 16n cho cong nghé san xudt cac
ché pham vi sinh hodc phan hitu co - vi sinh
phuc vu cho cac ving dat man.

I. PHUONG PHAP NGHIEN CUU

Muoi chiing vi khuéin c6 kha nang phan giai
photphat kho tan, thudc bo suu tap chung vi sinh
vat cua Phong Vi sinh vat dat, Vién Cong nghé
sinh hoc.

Nuo6i cay vi khudn trong 50 ml moi trudng
dich thé Gerretsen [1] chita trong binh nén dung
tich 250 ml. Thay déi cdc néng do NaCl trong
dich nuoi tr 0% dén 5%. Cdy huyén phu vi
khudn di nuoi lac 24 gid theo ty 1& 1%. Diéu
kién nuoi cay: lac toc do 200 vong/phit, nhiét
do 30°C. Phan tich mau sau 48 gi¢ nuo6i cdy. Cac
mau thi nghiém déu phan tich so v6i doi ching
c6 nong d6 muoi tuong tng.

Phan tich mat do vi khuan trong dich nuoi
bang cach dém trén thach dia Gerretsen theo
phuong phap ctua Koch [2].

Xac dinh ham Iuong P,Os tan trong dich néi
(sau ly tam) theo phuong phap so miu & budc
séng A = 620 nm, dua trén phan tng hén hop
xanh molypdophotphoric. Lugng P,0O5 tan dugc
tinh dua vao dudng chuin thiét lap theo dung

Cong trinh dugc su hé trg vé kinh phi cia Chuong trinh nghién ctu co ban.
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dich KH,PO, [6].
II. KET QUA VA THAO LUAN

Mudi chung vi khudn c6 khé niang phan giai
photphat khé tan da duoc dinh loai theo Kit
chuén API 20E, ky hiéu ching va tén phan loai
duoc trinh bay & bang 1.

1. Kha nang sinh truéng cua cac chung vi
khuian phan giai phétphat trong moi
truong ¢6 do muoi khac nhau

Céac két qua phan tich mat do vi khun trong
dich nuoi cdy sau 48 gio trong moi truong dich
thé Gerretsen cho thay cd 10 ching déu sinh
trudng tot khi khong bé sung NaCl vao moi
truong (nong do 0%). Miic do chiu mudi ctaa 10
ching c6 thé chia 1am 4 nhém. Nhém thit nhat
chiu muéi kém nhat, chi phat trién trong moi
truong 0% va 1% NaCl. Két qua trinh bay &
bang 2.

Bdng 1

Danh sach cac chung duoc nghién ciru

STT Ky Piéu Tén phan loai theo API
chung 20E

1 RTL 2.2 |Pseudomonas aeruginosa
2 RTL 6  |Pseudomonas sp.
3 RTL 1 Pseudomonas aeruginosa
4 RTL 7 Achromobacter sp.
5 Q52 Achromobacter sp.
6 DTL 2.2 |Achromobacter sp.
7 RTL 3 Flavobacterium odoratum
8 bDPS5  |Flavobacterium odoratum
9 bTL 4 Flavimonas orizihabitans
10 Ille Enterobacter aerogenes

Mudi chiing vi khuan dugc nuéi cdy trong 6
nong do NaCl (%) : 0, 1,2, 3,4, 5.

Bdng 2

Cac chung vi khuan phat trién trong néng do NaCl 0% va 1%

| Mat do VK sau 48 gio trong céc nong dg

grr | Kihieu | Matdo VK bandau | " ©0 T Lo R LR T RORE €0
chung (x10° CFU/ml)

0% | 1% | 2% | 3% | 4% | 5%

RTL 7 102 2000 | 2250 | 18,80 | 163 | 6.9 | 1,42

2 | pTL22 468 1640 | 567 | 21,6 | 16,1 | 2.86 | 2,12

Hai ching trong nhém tht nhat khi duogc
nuodi trong moi trudng cé nong d6 mudi tir 2%
tré 1én, da gidm han mat do. Sau 48 gid nuoi lac,
chung RTL 7 con 18,43% CFU/ml so v6i mat
do ban dau, con & chung DTL 2.2 1a 46,15%.
Céc ty 1é nay giam dan theo nong do NaCl tang
lén.

Nhom thi hai gobm 3 ching c6 kha nang

phat trién t6t & 3 néng do NaCl: 0%, 1% va 2%.
Khi chuyén tir néng do NaCl thuan 1¢i cho phat
trién sang dén nong do khong thuan loi (3%), ty
1é mat do vi khuan bi gidm theo thit tu: DDP 5
(87,25%) > Q5,2 (86,40%) > RTL 6 (65,22%)
(bang 3).

Bdng 3

Cac chung vi khuan phat trién trong nong do NaCl 0%, 1%, 2%

L o R Mat do VK sau 48 gio trong cac nong do

0% | 1% | 2% | 3% | 4% | 5%

1 RTL 6 92,0 1790 | 850 | 420 60 13,7 | 8,6
Q5.2 54,4 1530 | 710 | 630 47 1,2 5,5

3 bbP 5 102 1970 | 1090 | 365 89 194 | 5,5
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Bang 4 trinh bay mat do vi khuan trong dich nu6i cay sau 48 git chia nhém thit ba, bao gébm
3 chling c6 kha nang phat trién tot trong 4 néng do NaCl 1a 0%, 1%, 2% va 3%.

Bdng 4
Cac chung vi khuan phat trién trong nong do NaCl 0%, 1%, 2%, 3%

orp | Kihien | Mat dg VK ban agu | M40 V san 48 g trong cic ning do
ching (x10° CFU/ml)

0% 1% 2% 3% 4% 5%

RTL 1 424 2150 | 1510 | 162 | 76,2 | 25,2 | 10,3

RTL3 55,2 2960 | 1960 | 157 106 | 19,0 | 9,0

3 bTL4 53,8 3850 | 3080 | 832 301 10,3 1,6

Trong 10 chiing, ¢ 2 chling 1a c6 kha nang phat trién trong c4 6 thir nghiém vé cic nong do

muoi (bang 5).
Bdng 5
Cac chung vi khuan phat trién trong ca 6 néng do NaCl
orp | Kihiew | Mat dg VK ban agu | Mt 46 V san 48 g trong cic ning do
ching (x10° CFU/ml)
0% 1% 2% 3% 4% 5%
RTL 2.2 79,2 1450 | 1250 | 660 | 211 134 104
2 IIe 36,8 710 | 690 | 508 | 426 309 87

Nhu trong bai trude [8] da trinh bay, ching
Ille 1a chling da st dung dé san xudt ch& phdm
vi sinh vat ¢6 dinh nito, ¢c6 kha nang cé dinh
nito hoi sinh ky khi vé6i vai cay trong va c¢6 kha
nang hoa tan Ca,(PO,), kha khi duoc nuoi trén 6
nguon cacbon khic nhau. Trong moi truong
dich thé Gerretsen vé6i cdc nong do mudi khac
nhau, ching Ille phdt trién v6i mat do t€ bao
khong bang nhitng chung khdc, nhung van cé
kha nang phat trién trong cdc néng do tir 0% dén
5%. Hai chung RTL2.2 va Ille 1a hai chung c6
kha nang chiu man tot nhat trong mudi chlng.

Ca 10 chung thtr nghiém trong bai nay déu
la cac chiing Gram am, khong sinh bao tr. Khi
tang nong do NaCl trong moi trudng nuodi cdy
tGi 5%, 8 ching & nhom 1, 2 va 3 khong chét
hoan toan, van con mot s6 lugng t&€ bao ton tai
sau 48 giv, thé hién bang tao khuédn lac trén
thach dia. Phai chang mat do6 CFU/ ml huyén
pht nuoi (khong tang s6 lugng so véi ban dau)
ctia mbi ching 1a biéu hién s6 luong t€ bao ¢
kha nang tao dang cyst trong méi nong do

muoi? C6 1€ nhitng thi nghiém kéo dai thém thoi

gian nuoi cdly s& cho nhitng hi€u biét sau hon.

2. Kha nang phan giai photphat cta 10 chiing
trong cac nong do muoi

Qua nhiéu thuc nghiém, ching toi ciing
déng y quan diém clia Jayandra va cong su [3]
la, phan tich truc ti€p ham luong phdtpho tan
trong dich nuoi cho két qua sat véi thuc t€ hon
la do vong trong phan giai clia chung trén moi
truong thach dia. Két qua vé kha nang phan giai
photphat khé tan Ca;(PO,), clia cac chung trong
6 noéng do mudi khdc nhau duoc biéu thi theo 4
nh6ém da chia & phan 1.

Céc s6 liéu trinh bay trén cac d6 thi déu la
két qua phan tich ham lugng photpho tan (mg/l)
sau 48 gid nuoi lac vi khuan. Day chi la nhitng
s0 liéu so sanh giira cac nong d6 mudi theo cling
thoi diém, cht khong mang y nghia mic do
phan giai photphat t6i da cua timg ching. Theo
nhitng nghién ctu cua ching to6i cling nhu cua
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mot s6 tac gia [3, 8], thoi gian nuoi cdy dé dat
muc do phan giai photphat t6i da cia moéi chung
vi khuan rét khac nhau. Tir nhitng két qua budc
dau trong bai nay, c6 thé di sau nghién citu dong
thai phan giai phdtphat ctia nhitng ching chiu
mudi theo thoi gian nuoi cdy. Hinh 1, 2, 3 va 4

Lugng P
tan (mg/l)
600 -
---@--- RTL7
500 1 '.\\ —®—DTL2.2
400 -

300 -
200 -

100; .-

p-- Noéng do
Nacl (%)
O T T T T 1
0 1 2 3 4 5

Hinh 1. Kha nang phan giai photphat kho
tan trong cic nong do NaCl cia nhém 1

Lugng P tan
(mg/l)
600 ——RTL1
\ —-B-—-RTL3
500 \ ---A--- DTL4
400
300
200
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Hinh 3. Kha nang phan giai photphat kho
tan trong cac nong do NaCl ctia nhém 3
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trinh bay muc do phan giai photphat sau 48 gio
nuoi lic ctia cdc chiang thuoc nhém 1 (nhém
phdt trién quén thé t6t trong néng do 0% va 1%
NaCl), nhém 2 (trong nong do 0, 1%, 2%
NaCl), nhém 3 (trong nong do6 0%, 1%, 2%, 3%
NaCl) va nhém 4 (trong ca 6 nong do).

Luong P tan
(mg/1)
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Hinh 2. Kha nang phan giai photphat kho
tan trong cac nong do NaCl ciia nhém 2
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Hinh 4. Kha nang phan giai photphat khé
tan trong cac nong do NaCl ctia nhém 4



Céc dan liéu trinh bay trén 4 do thi cho thay
10 chung nghién ctiu déu phan giai Cay(PO,),
trong ca 6 nong do mudi khong theo kha nang
sinh truong da dugc chia lam 4 nhém. C6 1€
trong qud trinh chuyén sang trang thdi nghi
(dang cyst) vi khudn van tiét cdc chat c6 kha
nang phan gidi photphat khé tan. Dé gidi thich
co ché phan giai phdtphat cua ting ching, cin
c6 nhiéu nghién ctu sau hon. Kapoor [4] di
tong quan so bo c6 t6i 8 kiéu co ché phan gidi
photphat kho tan nho vi sinh vat.

Sau 48 gid nuoi lic & 30°C, trong s6 10
chiing dugc nghién ctiu, c6 5 chiing thé hién kha
nang phan giai Ca;(PO,), cao nhat & nong do
2% NaCl, gom: DTL 2.2, RTL6, Q5.2, RTLI,
IIle. Trong s6 nay, hoat tinh hoa tan photphat
cao nhat la cic chung RTL6 544,91 mg/l va
chung DTL2.2 480,25 mg/ 1. Nam chung con lai
(RTL7, BDP5, RTL3, DTL4, RTL2.2) c6 hoat
tinh phan giai photphat cao nhat 6 nong do 3%
NaCl. Cac chung c6 hoat tinh cao nhét 1a PTL4
(600, 46 mg/l) RTL6 (544,91 mg/l) va RTL7
(508,83 mg/l).

Nhu phan m& dau da trinh bay, dat canh tac
ctia Viét Nam phan 16n khong bi man, nhung
ciing ¢6 dién tich kha 16n dat nhiém man. Theo
thong ké ctia Vién Quy hoach thuy lgi Nam Bo
nam 1999 [5], mic do muoi trung binh nhiéu
nam vao thang tu cua mot s6 vung thudc song
Vam Co6 bong va Vam Co Tay dao dong tir
0,41% dén 1,16%; con d6 mudi t6i da 1a 0,69%
dén 2,33%. V6i nhiing nghién ciu dau tién vé
anh hudng cua do mudi 1én sinh trudng va kha
nang phan gidi photphdt ctia 10 ching vi khuén
nay, chidng t6i s& c6 co s& khoa hoc dé sir dung
ching hop 1y cho cic vung sinh théi dat.

III. KET LUAN

Di nghién ctu anh hudng cua cdc nong do
NaCl (0%, 1%, 2%, 3%, 4%, 5%) 1én su phat
trién va kha nang phan giai Cay(PO,), cia 10
chiing vi khuén trong diéu kién nuoi lac sau 48
gio.

Dua vao mat do t€ bao trong dich nuoi, da
chia ra 4 nhém: nhém 1 goém 2 ching RTL7,
DTL2.2 phit trién t6t trong nong do 0% va 1%
NaCl; nhém 2 gom 3 chiing RTL6, Q5.2, DDP5,

phat trién tot trong nong do 0%, 1%, 2%; nhom
3 gom 3 ching RTL1, RTL3, DTL4 phat trién
tot trong cac nong do 0%, 1%, 2%, 3%; nhom 4
gém 2 ching RTL2 va Ille phét trién t6t trong
ca 6 nong do NaCl.

Ca 10 ching déu thé hién kha nang phan
giai photphat sau 48 gio nuoi cdy. Nam ching
thé hién kha nang phan giai Ca(PO,), cao nhat
6 nong do 2% NaCl, gom: DTL 2.2, RTL6,
Q5.2, RTLI, IIle. Nam chung con lai (RTL7,
bbP5, RTL3, DTL4, RTL2.2) c6 hoat tinh phan
giai photphat cao nhit 6 nong do 3% NaCl.
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THE SALT- TOLERANCE OF SOME PHOSPHATE-SOLUBILIZING
BACTERIA STRAINS

PHAM THANH HA, NGUYEN THI QUYNH MAIL NGUYEN THI PHUONG CHI

SUMMARY

The reproduction and the phosphate-solubilizing ability of ten bacterial strains in different NaCl
concentrations (0 %, 1%, 2%, 3%, 4%, 5%) have been studied. The experiments carried out under shaking
condition (180 rpm.) for 48 h at 30°C.

Based on the cell densities of cultured broth, we divided 10 strains into 4 groups. The group 1 (well
reproductive in the 0% and 1% NaCl mediums) consisted of two strains RTL7, DTL2.2. The group 2 (well
reproductive in the 0%, 1%, 2% NaCl mediums) consisted of three strains: RLT6, Q5.2, DDPS. The group 3
(well reproductive in the 0%, 1%, 2%, 3% NaCl mediums) consisted of three strains RTL1, RTL3, DTLA. The
group 4 was well reproductive in all 6 different NaCl concentrations.

All ten bacterial strains showed the phosphate- solubilizing ability after 48 hours incubating. Five strains
had the highest phosphate-solubilizing ability in the presence of 2% salt (NaCl). They were DTL2.2, RTL6,
Q5.2, RTL1 and IIle strains. Five rest strains solubilized most tricalcium phosphate in the presence of 3%
NaCl.

Ngay nhdn bai: 13-6-2002

24



