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TOM TAT

Phytase c6 tac dung thdy phan acid phytic thanh phospho va myo-inositol. Phytase tén tai rong rai trong tw
nhién va c6 thé dwoc tim thay trong mé thuc vat, mot sé mo dong vat va vi sinh vat. Trong dd, phytase ttr vi sinh vat
¢6 tidm nang I&n trong tng dung san xuét & quy mé cdng nghiép. Viéc bd sung phytase vao thirc an chdn nudi lam
gidm chi phi thirc &n béng cach loai bd hodc lam gidm sw can thiét phai bd sung phospho vé co va tang phospho
sinh hoc trong hé tiéu héa clia dong vat da day don. Dat & khu vuc chuéng trai chan nudi lgn, ga thudc trwdng Dai
hoc Néng nghiép Ha Noi-Gia Lam-Ha Noi dwoc st dung 1am ngudn phan [ap vi khuan sinh phytase. Trén mai trwdng
PSM, sau ching vi khuan c6 kha ning sinh phytase da dwoc phan Iap. Ching Ms cé kha ndng sinh phytase ngoai
bao manh nhét. Dya trén cac dic diém hinh thai va hoa sinh, chiing M4 bwdc dau dwoc xac dinh thudc chi Bacillus
spp.

T khéa: Bacillus spp., phytase, PSM.

Isolation and Screening of Extracellular Phytase Producing Bacteria

ABSTRACT

Phytases are enzymes hydrolyzing phytic acid to release inorganic phosphate and myo-inositol.Phytase
produced by microorganisms have potential industrial applications. The supplementation of animal feed with
phytases reduces the cost of diets by removing or reducing the need for supplemental inorganic phosphate and
increases the bioavailability of phosphorous in monogastric animals. In this study, soil close to pig and chicken farms
at Ha Noi university of agriculture was used as a source material for isolating phytase producing bacteria. On PSM
medium, six bacterial isolates having potential phytase production were isolated. Among these, M, isolate showed
maximum phytase activity. M4 isolate was biochemically characterized as Bacillus spp.

Keywords: Bacillus spp., phytase, PSM.

coli (Choi et al., 2002), Enterobacter (Yoon et
al., 1996), Lactobacillus (Angelis et al., 2003),
Klebsiella (Greiner et al., 1997), Pseudomonas
(In et al., 2004), Citrobacter (Kim et al., 2003).

Ty 1& phospho trong acid phytic/phospho

1. DAT VAN DE

Phytase c6 tac dung thuy phéan acid phytic
(1a dang du trit phospho trong nhiéu loai ngii
c6e, phan hoa, cac loai dau va hat cay cé dau)

tao thanh phospho va myo-inositol. Phytase
phan bé réng rai trong tu nhién va cé thé duge
tim thay trong mé thuc vat, mdt s6 mo dong vat
va vi sinh vat. Trong &6, phytase tu vi sinh vat
c6 tiém ning 16n trong ting dung san xuat é quy
mé céng nghiép (Oh and In, 2009). Mbt sb loai vi
khuén sinh phytase dd dugc nghién ctu nhu
Bacillus sp. (Kim va cong su, 1998), Escherichia
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téng s clia dau tuong 1a 60%, & ngd 1a 72% va &
Ida my 14 77%. Cac dong vat da day don chi tiéu
héa mot phan nhé acid phytic, con phan 16n bai
tiét ra ngoai, gy 6 nhiém phosphophytate trong
mdi truong. Hon niia, acid phytic cling dugec xem
14 chat khang dinh dudng d6i véi K, Ca 2*, Cu®,
Zn*, Mg®* va mot sd dang phtic hgp ctia protein
(Pham Thi Tran Chau, 2007). Vi vay, viéc bd
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sung phytase vao thtc &n chén nu6i, mdt mat
lam ting gii tri dinh dudng cta thtc &n, gidm
tac dung khang dinh dudng cta acid phytic, mét
khac con lam gidm 6 nhiém méi trudng. Bén
canh viéc st dung nhu mot chat phu gia thic
&n, phytase con cé cac ting dung trong y t& nhu
phong ngiia cac bién ching bénh tiéu dudng
(Craxton et al., 1997), chéng viém va chéng ung
thu thong qua su hinh thanh cac phosphate
myo-inositol (Maffucci et al., 2005). Hon nita,
phytase ctng déng vai tro quan trong trong
nganh cong nghiép gidy va bot gidy (Liu et al.,
1998).

Tai Viét Nam, cac nghién ciiu vé phytase va
cac ing dung cua né con chua nhiéu, chua da
dang vé d6i tuong nghién ciu. Do d6, van dé
phén lap va tuyén chon chiing vi khuén c6 kha
ning sinh téng hgp phytase ngoai bao dé bd
sung vao thtc 4n chin nudi 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién citu

MAu dat xung quanh khu vuc chén nuéi lgn
va ga cua Truong Dai hoc Nong nghiép Ha Noi

2.2, Phuong phap nghién ctu

2.2.1. LAy mau va xu Iy mau dat

MAu dat thi nghiém duge 14y & dd sau O-
10cm xung quanh khu chuéng trai chén nudi
lon va ga bang dung cu 14y méu chuyén dung
hinh chii T c6 chia vach. Mau dat dugc dung
trong tdi nilon sach, dan nhén, ghi tén mau, vi
tri 14y mau, ngay ldy mau, ngudi 14y mau. Mau
dat dugc lam kho tu nhién trong khong khi,
tranh 4nh néng truc tiép. D4t sau khi phoi kho
dude nghién nhd, riy qua sang 2mm.

2.2.2. Phan Iap vi khuan c6 kha néing sinh
phytase ngoai bao

MBbi trudng st dung dé phan lap vi khuén ¢
kha ning sinh phytase ngoai bao 12 méi trudng
PSM (Phytase screening medium), chta glucose
1,5%, natri phytate 0,1%, NH,NO, 0,2%, KCI
0,05%, MgSO,.7H,0 0,05%, MnSO, 0,05%,
FeSO, 0,03%, agar 2%, pH= 7. Mot gram bot dat

min dugde bd sung vao binh tam gidc (V=250ml)
chita 100ml nudc cat da dudc hap khi trung,
l4c 200 vong/phut trong 30 phut, dude dung
dich dat c6 nong d6 102 Pha lodng dung dich
da't ti néng do6 102 sang cac néng do 10, 1075,
10°. Dung micropipette hat 50ul dich dat &
cac do pha lodng cay trai trén cac dia petri
chtta sn moéi trusng PSM, u ¢ 37°C tu 3-5
ngay. Vi khudn c6 kha ning sinh phytase
ngoai bao phan gidi co chat phytate trong méi
truéng hinh thanh vong sing xung quanh
khuén lac don.

Hoat tinh phan gidi phytate dudc xac dinh
theo Stephen Joseph va Jisha (2008):

oy (D-d)
X (%) === x100

Trong d6: x: hoat tinh phan giai phytate
(%), D: duong kinh vong phan gidi (mm), d:
duong kinh khuén lac (mm).

2.2.3. Panh gia mét sé dic diém sinh hoc
cta cac chiing phan lap duoc

Cac chung vi khudn phan lap duge dudgc
danh gia dic diém hinh thai khuén lac theo
Idriss et al. (2002), cac thii nghiém héa sinh
dugc thuc hién theo Bergey (1957).

2.24. Xac dinh hoat do phytase ciia cac
ching vi khuan phan Iap

Hoat d6 phytase dugc xac dinh theo
Kerovuo et al. (1998). Chung vi khudn phéan lap
dugc nudi trong dng nghiém chiia 5ml moi
trudng PSM 16ng, lic 200 vong/phit, 6 37°C, sau
24h ti€p giéng sang binh tam giac (V=250ml)
chtta 100ml mo6i truosng PSM 16ng sao cho 0Dy,
trong binh nudi dat 0,05, 1ic 200 vong/phut, &
37°C. Sau 3 ngay nuéi, dich nudi vi khuén dudc
ly tam 10000 vong/phit, 5 phit, & 4°C thu dich
trong. 0,1ml dich trong dugc bé sung vao éng
nghiém chta 0,4ml natri phytate 1% dugc pha
trong dém Tris-HCl 0,1M pH=7, tron déu, u
37°C, 30 phut. Phan tng dude ditng bing cach
b6 sung 0,5ml dung dich TCA 5%. 1ml dung
dich thuéc thit phosphate (14 hén hdp ctia dung
dich ammonium molipdat 1,5% pha trong dung
dich H,SO, 5,5% va dung dich FeSO, 5% theo ty
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1 4:1) dudc b6 sung vao ong nghiém, 1ic déu, dé
on dinh 10 phut, so mau & bude séng 700nm.
6ng d6i chiing enzyme bi bt hoat bing cach bd
sung 0,5ml dung dich TCA 5% trudc khi b6 sung
natri phytate. Cudng dd mau ty 1&é v6i ham
lugng phospho trong dung dich. Néng do
phospho duge xac dinh thong qua dudng chuin
v6i chdt chudn 1a K,HPO, c¢6 nong do tix O-
500uM. 1 don vi hoat d6 (U) dudc dinh nghia 1a
lugng enzyme xtc tac giai phéng 1umol phospho
v6 co trong 1 phit 6 diéu kién téi uvu.

3. KET QUA VA THAO LUAN

3.1. Phéan lap vi khuin sinh phytase ngoai
bao

Ving ré cla cdy trong nong nghiép, dic biét
la viing ré cAy ho dau la ngudn gidu vi khudn
sinh phytase (Sasirekha et al., 2012). Hé tiéu
héa ctia dong vat da day don nhu lgn va gia cAm
khong chtta vi khuédn sinh phytase. Do d6, acid
phytic khéng tiéu héa dugc bai tiét ra ngoai theo
phan. Vi vay, dat é khu vuc chin nuéi lon va gia
cam thu hiut mot lugng 16n vi khuén sinh

M4

Hinh 1. Khuan lac M, trén m6i trudng PSM
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phytase (Baharak Hosseinkhani et al., 2009).
Tt mau dat d trang trai chin nudi gia cAm, trén
moi truong PSM, Baharak Hosseinkhani et al.
(2009) da phan lap dude 4 miu vi khuén sinh
phytase ngoai bao dudc ky hidu lan lugt 1a S,
S,, S; va S,, trong d6, chung S, sinh phytase
ngoai bao manh nhat. T 4 mau dat & cic trang
trai chan nudi gia cAm, trén méi truong dich
chiét cAm mi dudc st dung lam nguén co chat
phytate, Sreedevi va Reddy (2013) da phan lap
duge 8 mau vi khuén sinh phytase ngoai bao.

MAu dat dudc pha lodng dén néng d6 10,
1075, 50ul dich pha loing dugc cdy trai trén moi
truong PSM. Sau khi 1t 6 37°C, 3 ngay, thu duge
6 khuén lac khac nhau (dudc goi 1a ching phan
lap) c6 vong phéan gidi tring trong xung quanh
khuén lac, duge ky hiéu 1a M,, M,, M,, M,, M,
M. 6 ching vi khudn dugc cdy ria trén méi
truong LB dic, t 37°C. Hinh thai khuén lac va
t& bao clia cac chung phan lap sau 2 ngay nudi
cdy dugc md ta & bang 1. T& bao clia cac chung
vi khuan nay déu c6 dang hinh que, xép tiing
do6i hay riéng 18, tri ching M, c6 t& bao hinh
cAu, két thanh chudi.

Hinh 2. Khuan lac M, trén méi truéng LB



Nguyén Van Giang, Tran Thj Dao, Dinh Quang Hiéu, Bang Ngoc Bich, Tran Thj Cdm Tu, Bui Thi Hang

Bang 1. Pic diém hinh thai khuin lac va t&€ bao cac chung vi khuin phan lap dugce

Chuing
phan lap

My

M.

M;

Mau séc
khuan lac

Cam nhat

Nau nhat

Tréng kem

Hinh thai khuan lac

Tron, bong, bé mét nhan

Tron, to, bé mat hoi
nhan

Tuwong déi déu, bé mat
nhan, hoi nhay, mép
lwgn song

Hinh anh khuan lac Gram Hinh dang té bao Hinh anh té bao

- Trwe khuén, ton tai riéng 18

Cau khuan, tdn tai thanh
chudi

Trwc khudn, ton tai riéng 18,
ttrng d6i hoac thanh chudi

561



M,

Ms

Ms

Xam

Trang

Da cam

Khong déu, bé mat
nhan, khd, mép lwon
song

Dang soi, b& mat nhay

To, déu, tron, bong,
nhan, I6i

Trwe khuan, ton tai riéng ré,
tieng d6i hodc thanh tirng
doé

Trwe khuan, ton tai riéng 18

Trwe khuén, ton tai riéng 18
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3.2, Xac dinh hoat do phytase cua cac
ching phan lap
Tién hanh sang loc cac chiing vi khuén
phan 1ap c6 kha ning sinh phytase ngoai bao t6t
nh4t, ching téi da chon dudc chiing M, c6 hoat
tinh phén giai phytate dat 88,89%, cao hon tat
ca cac chung con lai; tiép dén 1a ching M, c6
hoat tinh phan gidi phytate dat 80,77%. Hoat do
phan gidi phytate ctia chiing M, cao nhat, dat
19 U/ml (Bang 2).
Chung vi khuidn M4 tiép tuc duge lua
chon dé xac dinh cac dic diém hoéa sinh: kha

ning sinh bao ti, kha ning phan gii tinh bot,

kha ning phan giai gelatin, metyl red, catalase
(Bang 3). Két hop cac dic diém hinh thai va héa
sinh, theo khéa phan loai Bergey (1957), ching
vi khudn M4 thudc chi Bacillus sp. Phytase tit
cac loai vi khuén Bacillus c¢6 tinh chét sinh ly
phtt hop trong hé tiéu héa dong vat, c6 tinh bén
nhiét cao, tinh d#c hiéu cd chat nghiém ngit
(Oh et al. (2004). Trong két qua nghién ctiu cia
chiing t6i, chiing M4 chiu dugc néng @6 muéi va
dich mat kha cao. Do vay, phytase tu cac loai
Bacillus dudc coi 12 ting cli vién ly tudng cho
huéng tng dung trong thiéc 4n chén nuoi.

Bang 2. Hoat tinh va hoat d thuiy phan phytate clia cac chling vi khuian phan lap duge

Chaing vi khuén BPuwong kinh vong Buwong kinh . o R
phan lap phan giai (D, mm) khun lac (d, mm) Hoat tinh (%) Hoat do (U/ml)

M1 2,0 1,5 25,0 4,0

M2 2,5 2,0 20,0 1,5

M3 26 5,0 80,8 16,2

M4 27 3,0 88,9 18,7

M5 2,5 2,0 20,0 1,8

M6 8,0 2,0 75,0 11,3

Bang 3. Mot s6 dic diém héa sinh ctia chung vi khuidn M,
Déc diém hoéa sinh Két qua
Kha nang sinh bao ttr +
Kha nang thay phan tinh bot +
0-70 +
Kha n&ng sinh trwdng & cac ndng d6 dich mat khacnhau (%)
80 -

Kha nang sinh truéng & ndng do NaCl 6,5% +
Kha nang phan giai gelatin +
Methyl red +
Catalase +
Ma&u vi khu&n phan Iap dy kién Bacillus sp.
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4. KET LUAN

P4 phan lap va xac dinh dic diém hinh thai
khudn lac ctia 6 chung vi khudn c6 kha nang
sinh phytase ngoai bao, trong d6 chuing vi
khuén phan lap M, c6 kha nang sinh phytase
ngoai bao manh nh4t trén méi trusng PSM véi
hoat d6 phytase dat 19U/ml.
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