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THANH PHAN AXIT HOU CO TRONG DICH NUOI MOT SO CHUNG
VI SINH VAT HOA TAN PHOTPHAT

Trong qua trinh sinh trudng, mot s6 chung
vi sinh vat c6 kha nang tié€t ra moi trudng song
céc chét 1am hoa tan cac hop chat photphat kho
tan. Téng quan vé cdc co ch€ hoa tan photphat
nho vi sinh vat, Kapoor [3] dd néu mot s6 kha
nang chinh: sn ra cdc co chat phic hda, cic
chat humic, sunfua hydro, cac axit khoa’mg phtc
héa sat (siderophores) hoac thai ra céc proton,
nhung co ché thuong hay gap nhat 12 sinh tong
hop céc axit hitu co. D3 c6 nhiéu cong trinh
nghién ctu st dung cic ching nam sg¢i c6 kha
nang sinh téng hop cic axit hitu co v6i ham
lugng cao dé hoa tan cac quang photphat [2, 3,
4,11].

Trong cac bai trudc [5, 6, 7, 8], chiing to1 da
xac dinh kha nang axit héa moi truong ciia cdc
chiing vi sinh vat hoa tan phétphat. Bai bdo nay
muén di sau tim hiéu thanh phan axit hitu co
nio cé trong cdc chiing vi sinh vat d6 dé dinh
huéng trong nghién citu diéu kién nuoi cdy cling
nhu st dung ching.

I. PHUONG PHAP NGHIEN CUU

- Céc ching vi sinh vat, gém 8 chiing nim
soi va 10 chiing vi khudn dugc 14y tir Bo suu tap
ching vi sinh vat ctia Phong Vi sinh vat dat-
Vién Cong nghé sinh hoc.

- Xac dinh kha nang axit héa moi trudng cla
cac ching vi sinh vat trén moi truong thach dia
dua theo phuong phap ctia Cunningham J. E. va
cs. [2] bang cach do dudng kinh ciia vong moi
truong chuyén mau cua thudc thir alizarin sau 7
ngay nuoi cay.

- Nudi cdy nam sgi trong 50 ml moi trudng

Céng trinh duoc hé tro vé kinh phi ciia Chicong trinh nghién citu co ban.
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NGUYEN THI PHUONG CHI, PHAM THANH HA,
NGUYEN THI QUYNH MAI
Vién Coéng nghé sinh hoc

dich thé Czapek, trong dé thay nguén photphat
dé tan bang 0,5% Ca; (PO,),. Ca'y 1 vong que
cay (chua khoang 10° bao tir) tir ong giong thach

ghleng vao moi truong dich thé. Diéu kién nuéi
cay: lac toc do 200v/phut nhiét do 30°C. Sau 96
gid nuoi cdy, loc qua gidy loc d€ loai bo sinh
khoi. Xac dinh thanh phan axit hitu co trong
dich qua loc.

- Nub6i cdy vi khuén trong 50ml moi trudng
dich thé Gerretsen [1] chita trong binh nén dung
tich 250ml. Cay huyen phii vi khudn da nuoi lic
trong 24 gid theo ty 1¢ 1%. Diéu kién nuoi céy:
lac toc do 200v/ phiit, nhiét do 28°C. Sau 48 gid
nuoi cdy, ly tam loai bd t&€ bao dé phan tich axit
hitu co trong dich foi. |

- Xac dinh thAnh phan axit hitu co trong
dich nu6i VSV trén mdy sic ky long cao dp
Shimazdu. Luong|dich dua vao xdc dinh cla
mdi mau 1a 20 pl/lan. 'Cac loai axit hitu co cé
thé xic dinh la: lactic, malic, oxalic, axetic,
Xitric, tactaric.

IL KET QUA VA THAO LUAN

1. Thanh phan axit hiru co cla 8 ching nim
soi

Dua trén cic két qua tuyén chon cdc chiing
nam soi c6 hoat tinh phan giai Ca;(PO,), cao di
trinh bay trong cdc bai trudc [5, 6], ching toi dé
nghién cifu thanh phan céc axit hitu co trong
dich nuoi lac ctia 8 chiing ndm soi tot nhat. Danh
sach cdc ching va dudng kinh (D) clia vong tao
axit ctia chiing khi nu6i trén moi trudng thach
dia Czapek chita Cay(PO,), va alizarin (sau 7
ngay) duoc trinh bay trong bang 1.



Bdng 1

Cac chung nam sgi dugc nghién ciru

So thit tr | Ky hiéu ching Phan loai so bo D sinh axit (cm)
1 MN 1 Aspergillus awamorii Nakazawa 7,0 (vang)
2 MN 2 Penicillium aff. vitale Pidopl et Bilai 3,0 (do tim, trong)
3 DT 1 Penicillium cyaneofulvum Biourge 2,2 (vang)
4 DT 2 Penicillium madriti G. Smith 2,5 (do tim trong)
Penicillium verrucosum Dierckx var.
5 D14 cyclopium (Westling) Samson, Stolk et 0,7 (d6 tim trong)
Madlok
TS 1 Penicillium verruculosum Peyronel 5,5 (vang)
DCTP 4.2 Penicillium funiculosum Thom 2,2 (do tim trong)
DLCHX 2.1 Penicillium velutinum v. Beyma 6,5 (vang)

Cac chung MN1, DT1, TS1, DLCHX 2.1 da
tao vong phan giai Ca;(PO,), kém theo su
chuyén mau alizarin tir dé tim sang vang, thé
hién da axit héa manh moi trudng. Nhing chiing
con lai da phan giai Ca; (PO,), nhung khong axit
héa moi trudng nén chi tao vong phan giai mang
mau do tim trong.

K&t qua phén tich cdc mau dich nuoi lac céc
chling ndm soi trong moi trudng dich thé chia
Ca; (PO,), cho thay: trong 6 loai axit hitu co cé
thé xac dinh duoc 1a lactic, malic, 6xalic, axétic,
xitric, tactaric, chi phat hién duoc 2 loai axit
xitric va lactic. Ham lugng cta hai loai axit hitu
co nay trong dich nuoéi cua 8 chung sau 4 ngay
duoc trinh bay trong bang 2.

Thanh phan axit hitu co clia 8 ching ndm soi
chti y&u déu la axit xitric (trong s6 6 axit hitu co
da phan tich), phit hop véi tong két chia Gaur
A.C. (1990) [3]: "Axit xitric va axit fumaric 1a
nhiing axit hoa tan photphat tri-canxi va quang
photphat manh nhat".

Trong 8 ching dugc nghién citu, chiing
DLCHX 2.1 tiét ra ca 2 loai axit xitric va lactic
va ¢6 ham lugng axit xitric cao nhat so véi cic
chling con lai. Diéu nay phi hop véi két qua xac
dinh kha nang axit h6a moi truong thach dia da
nghién ctfu tir trude [S] dugc trinh bay trong
bang 1. Trong khi d6, ching MN1 ciing axit héa
manh moi truong thach dia va hoa tan nhanh
photphat kho tan kém theo 1am giam do pH clia
moi truong dich nudi cay lac [5] nhung lai tiét

ra lugng axit xitric thdp thua so véi cdc ching
khéac (chi cao hon chiung DT1). C6 thé nghi téi
kha nang chiing MN1 hoa tan phétphét theo co
ch€ san ra cdc chat khac nhu nghién citu cta
mot so tac gia doi véi mot s6 chang vi sinh vat
[2, 3], thi du sinh axit vo6 co hoic axit 2-
ketogluconic, con co ché"sén ra axit xitric khong
déng vai tro chinh nhu! trong trudng hop cua
ching DLCHX2.1. P

Bang 2

it

Thanh phan axit hiru go trdng dich nuoi lic
cua 8 chung nam soi

Ky hieu | Ham luong axit hitu co (g/1)
ching nam | trong dich nuoéi lac sau 96 gio
s Xitric Lactic
MN 1 0,09 0
MN 2 0,34 0
DT 1 1,24 0
DT 2 0,01 0
D14 1,74 0
TS 1 0,11 0
DCTP 4.2 1,06 0
DLCHX 2.1 5,31 0,03
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2. Thanh phan axit hitu co ctua 10 ching vi
Khuin
Danh sich cdc ching vi khuin hoa tan
photphdt nghién cttu trong bai nay dugc trinh
bay & bang 3. Cic ching vi khuin dwoc phéan
loai theo Kit chudn API 20E. Két qua vé kha
nang axit héa moi trudng thach dia Geretsen clia

cac ching vi khuin doéng thdi véi hoa tan
photphat sau khi nuoi cdy 7 ngay da duoc trinh
bay trong bai trudc [9]. D€ tién theo dbi, trong
bang 3, chiing t6i néu lai cic s6 liéu vé kha nang
axit héa méi trudng biéu hién bang dudng kinh
(D) clia vong phan giai ph6tphdt va chuyén mau
chat chi thi alizarin S trich tir bai béo trén.

Bang 3
Danh sach cac chung vi khuin dugc nghién citu
So6 thit tu | Ky hiéu chung Tén phan loai theo API 20E | D axit héa moi truong (cm )

| RTL.1 Pseudomonas spp. 0,93 (tim trong)

2 RTL.2.2 Pseudomonas spp. 3,23 (trang)

3 RTL.3 Flavobacterium odoratum 3,00 (vang)

4 RTL.6 Pseudomonas spp. 3,50 (trdng trong)

5 RTL.7 Achromobacter spp. 2,50 (trdng trong)

6 DDP.5 Flavobacterium odoratum 2,53 (tréng trong)

7 DTL.4 Flavimonas oryzihabitans 1,80 (trdng trong)

8 DTL.2.2 Achromobacter spp. 2,83 (trdng trong)

9 Q52 Achromobacter spp. 1,46 (trang trong)

10 Ile Enterobacter aerogenes ' khong xac dinh

Trong 9 ching vi khudn da do vong axit héa
moi trudng, chi ¢ 1 ching RTL3 1a 1am chuyén
mau do cua alizarin S sang mau vang dac trung
cho moi truong bi axit héa manh. Nhitng ching
con lai phan giai Ca;(PO,), nhung khong lam
giam do pH clia moi trudng t6i mic chuyén mau
alizarin S do sang mau vang chi thi cho pH < 4.
Diéu nay ciing phu hop véi két qua nghién ciu
ti€p theo trong diéu kién nuoi lac trong dich thé
Geretsen. Khi nghién citu anh hudng cta do pH
clia moi truong nudi cdy ban dau (cac mic pH:
4,5,6,7, 8,9, 10) 1én su sinh trudng va kha
niang hoa tan photphat cia 10 ching vi khuén
nay trong diéu kién nuoi lac sau 48 gid, ching
toi da nhan thay [7]: "Cac gid tri cia do pH
trong dich nu6i cdy vi khudn phan 16n la giam
so vGi do pH ban dau nhung déu khong thap hon
4, ching t6 cdc chiing vi khuin duoc nghién citu
khong gay axit héa manh cho moi truong".

Trong 6 loai axit hitu co: xitric, tactaric,
malic, lactic, axétic, 6xalic dugc phan tich trén
mdy sic ky 16ng cao dp, chi phét hién dugc 3
loai axit xitric, malic va axétic trong cidc mau
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b
dich nu6i clia 10 ching vi khudn nay nén trong
bang 4, ching toi chi trinh bay 3 loai axit c
mat.

Trong dich nudi cdy‘cta 9 trén 10 ching vi
khuan dugc nghiéh citu, da phat hién thdy c6
axit xitric. Ciing vdi két qua trong bang 2, c6 thé
thdy cac chung vi sinh vat dugc nghién ciu hau
hét déu hoa tan phdtphdat nhd kha nang hinh
thanh axit xitric, phit hop véi quan diém cla
nhiéu tac gia khac [2, 3, 4, 11]. Diéu ding quan
tam la ching RTL3 axit héa manh moi truong
thach dia nhung khong phat hién thiy c6 thanh
phan axit hitu co nao trong 6 loai axit hitu co
dugc phan tich. Ciing c6 thé la: ching vi khuin
RTL3 ciing tuong tu nhu chiing ndm sgi MN1
hoa tan photphat nho kha nang san sinh ra cic
chat khiac chit khong phai cht yéu do axit
Xitric.

Chung Ille c6 kha nang tiét ra 3 loai axit
hitu co: xitric, malic, axétic trong s6 6 loai axit
hitu co dugc phan tich, tuy ham lugc axit xitric
khong cao. Pay la chiing vi khudn c6 kha nang
sinh nhiéu chat cé hoat tinh sinh hoc di duoc




Bdng 4

Thanh phan axit hitu co ctia 10 chiing vi khuin

S6 thit ty | Ky hiéu ching Ham luong axit hitu co (g/l) trong dich nuéi lic VK sau 48 gio
Xitric Malic Axetic
1 RTL.1 0,86 0 0
2 RTL.2.2 0,09 0 0
3 RTL.3 0 0 0
4 RTL.6 0,28 0 0
5 RTL.7 0,14 0 0.
6 DDP.5 0,47 0 0
7 DTL.4 0,22 0 0
8 DIL.2.2 0,45 0 0
9 .32 0,10 0 0
10 Ile 0,08 0,13 0,03

nghién citu trong céc bai truée [8, 10] nhu kha
nang c6 dinh nito hoi sinh, sinh chat kich thich
sinh trudng AIA, phan giai photphat.

Mudi tdm chiing vi sinh vat duogc nghién citu
trong bai nay da dugc ng dung dé san xuat
phan bén vi sinh vat cho cay tréng [8, 10].
Nhitng két qua trong bai nay sé gitip thém co s
khoa hoc dé cai tién cdc budc giit giong, co cdu
giong vi sinh vat, thanh phian co chat, moi
trudng v.v.. trong quy trinh san xudt céc ché
phdm cu thé.

1. KET LUAN

Phan tich thanh phén axit hitu co trong dich
nuoi cdy lac cta 18 chlng vi sinh vat c6 kha
nang hoa tan photphat, da nhan dugc nhitng két
qua sau:

1. Trong dich nu6i cta cdc chiing, déu
khong phat hién dugc cic axit 6xalic va tactaric.

2. Axit xitric ¢6 trong dich nuéi cdy clia
17/18 chung vi sinh vat dugc nghién citu, chiing
t6 co ché san ra axit xitric dé hoa tan phétphat 1a
pho bién & da s6 vi sinh vat c6 kha nang hoa tan
photphat.

3. Ching Flavobacterium odoratum RTL3
1a ching duy nhat khong phét hién duoc axit
hitu co nao trong 6 loai axit hitu co dugc phan
tich, mac du kha nang axit héa moi trudng thach

dia Geretsen manh nhat so vé6i 9 chiing vi khudn
con lai.

4. Ching ndm s¢i Penicillium velutinum
DLCHX 2.1. san ra ham luong axit xitric cao
nhat so véi cdc ching khdc, déng thoi ciing sinh
tong hop axit lactic. Ching vi khudn
Enterobacter aerogenes 11l¢ sinh téng hop 3
loai axit hitu co: xitric, malic va axetic trong
dich nuéi lac v6i moi trudng chia phdtphat
canxi kho tan. !
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ORGANIC ACID COMPONENTS IN THE CULTURED MEDIUM OF SOME
PHOSPHATE SOLUBILIZING MICROORGANISM STRAINS

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

SUMMARY

The determinition of the organic acid components in the shaking cultured media of 18 phosphate
solubilizing microorganism strains has recorded the results as follow:

1. The oxalic and tartaric acids were not found out in the cultured medium of all 18 strains.

2. The citric acid was produced in the cultured medium by 17/18 strains. It demonstrated that the
production of the citric acid during the growth of the phosphate solubilizing rg—xicroqrganisms was the primary
mechanism of the solubilization of insoluble inorganic phosphates. } i

3. The Flavobacterium odoratum RTL.3 strain was the only strain which did't produce any kind of these 6
determined organic acids, although the acidification of the agar medium was highest.

4. The fungal strain P. vetulinum DLCHX 2.1. produced the highest quantitative of citric acid in compare
with others and also produced lactic acid. The bacterial strain Enterobacter derogenes 1lle biosynthesed citric,
malic and acetic acids.

Ngay nhdn bai: 8-3- 2004
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