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Tom tat

Phytase 1a mdt enzyme phén htly cac dang phospho hitu co phttc tap nhu axit phytic thanh cac dang v6 co don gian hon.
Muc tiéu ciia nghién ciru nay 1 phan lap va sang loc cac chiing vi sinh vat san xuat phytase trén mdi trudng hoa tan
phosphat. Chung t6i da phan lap dugc 18 ching vi khuan va 02 ching ndm méc sinh phytase. Sau khi sang loc cac
chung nay, mot trong nhiing ching tét nhit ciia mdi loai dat s& dugc chon dé nhan nudi sinh khdi va thir nghiém anh
huong dén sy sinh truong va phat trién trong giai doan dau cta cay lta. Két qua thir nghiém cho thdy enzyme phytase
thu duoc tir mdi truong nudi cdy chung nam moc VNI va VN2 cho hiéu qua tot nhat dén sy sinh truong phat trién cua
cdy lua, c6 thé duoc str dung 1am ché pham phan bon vi sinh bd sung trong cho cdy trdng ban dia.

Tir khéa: Axit phytic, phytase, su suy thoai, vi khuan, nim.

Abstract

Phytase is an enzyme that breaks down the complex organic (unavailable) forms of phosphorus such as phytic acid into
simpler inorganic (available) forms. The objective of the present study was to isolate and screen phytase-producing
microorganisms on phosphate-soluble media. We isolated 18 phytase-producing bacteria strains and 02 phytase-
producing fungi strains. After screening these strains, one of the best for each soil type was selected for biomass culture
and tested for its effect on early stages growth and development of rice. The test results showed that the enzyme phytase
obtained from the VN1 and VN2 fungi strains had the best effect on the growth and development of rice plants, and
could be used as a microbial fertilizer supplement for native crops.

Keywords: Phytic acid, phytase, degradation, bacteria, fungi.
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1. Pt van dé

Phospho 1 mot trong nhitng chit dinh
dudng quan trong va 1a thanh phan thiét yéu
ctia sy song [1]. Phospho c6 mit & ca dang hiru
co va vd co trong d4t. Thuc vat chi hép thu
dang 1an vo co tir dat, day thuong 1a mot yéu td
han ché ting truéng vi tinh sin c¢6 cia né [2].
Dé ddi phé véi tinh trang thiéu phospho, mot
luong 16n phan bon chira phospho dugc st
dung. Tuy nhién, phan bon héa hoc duoc bd
sung vao dat khong chi lam ting chi phi san
xudt ma con gay 6 nhiém mai truong.

Phytate 1a mdt trong nhiing dang du trir
chinh cua phospho trong thuc vat nhung thuc
vét phan 16n khong thé str dung né tir than ré do
hoat dong thuy phan phytate thip trong ré ciy
[3]. P6i v6i dong vat, axit phytic 1a thanh phan
dinh dudng trong ché do an nhung né khong
dugc tiéu hoa boi vi trong da day dong vat
khong chtra enzyme phytase dé pha vo axit
phytic va do do6, axit phytic hoat dong nhu mdt
chét chéng tao chelat cho cac kim loai khac
nhau. Céc ion nhu Ca, Mg, Fe, Zn,... lam gidm
chat luong dinh dudng ctia thyc pham. Ngoai ra,
phytate co kha ning lién két manh mé véi cac
cation hoéa tri mot hodc hai trong déat. Do ciu
trac phan tir bat thudng cua nd, phytate ciing co
thé tao thanh phuc hop véi cac chat dinh dudng
khac nhu kim loai (Ca, Mg, Fe, Cu, v.v...) lam
cho chung khong thé sir dung duoc [4].

Enzyme phytases (myo-inositol
hexakisphosphat phosphohydrolases) xic tac
qua trinh thuy phan phytate thanh myo-inositol,
inositol phosphate, va phosphate vo co [5]. Céac
phytases 1an dau tién duoc xac dinh bai Suzuki
et al. (1907) ngudi da tim thdy mot loai enzyme
¢6 trong cam gao. Hon nita, phytase phd bién
trong tu nhién va co thé duogc san xuét tir nhiéu
nguén vat cha khac nhau bao gém thuc vat,
dong vat va vi sinh vat (VSV) [6]. Dya trén
chtrc ning xuc tac va ciu trac ctia ching, nhoém
phytases dau tién va duoc nghién ctru rong rai

nhit dugc phan loai 1a axit histidine
phosphatases dd dugc phan 1ap tir nAm soi, vi
khudn, ndm men va thyc vat [7]. Enzyme
phytase la mét loai enzyme ty nhién dugc su
dung dé pha v& va tang chit luong dinh dudng
cia cic hop chit chira phytate. Sy phan huy
sinh hoc trong dit nhd VSV san xuét phytase
lam ting kha niang st dung phospho dbi véi
thuyc vat, ting sy phat trién cua thuc vat va
giam 6 nhiém phospho. Do cac ung dung cong
ngh¢ sinh hoc tiém nang cua nd, nén mbi quan
tam dén viéc phan 1ap cic VSV méi, tao ra
enzyme phytase mdi va hi€u qua ngay cang gia
tang [8]. Trén co s& do, nghién ctru hién tai cia
chung t6i duoc thiét ké dé phan lap va tuyén
chon céc chung VSV san xuét phytase trong dt
ma sau nay co thé phat trién lam ché phdm
phan boén sinh hoc dac trung cho dia phuong.

2. Vit liéu va phwong phap
2.1. Vit liéu

Mau dit trong trot (trong lta va trong rau
laghim) va chan nudéi (nudi ga, nuoi vit va nuoi
lon) duogc léy tai xa Hoa An, huyén Phu Hoa,
tinh Phu Yén.

Mot s6 hoa chat va vat tu thiét yéu phuc vu
cho nghién ctru thuc hién dé tai: Agar, dudng
glucose, hop petri, 6ng nghiém, dao cit mau,
panh, dén con, dng dong, gidy loc, lam kinh,
lamen, chau, vai, que céy, ta séy, ndi hép, ta
lanh, tii 4m, budng cdy nam, kinh hién vi.

2.2. Phwong phap nghién ciru

2.2.1. Phan ldp va sang loc VSV phan giai
phytate [9]

Cac mau dat (n = 5) duoc thu thap tir cac
khu vuc khac nhau ¢ d6 sau 0-20cm xung
quanh cac khu chudng trai chan nuéi, dit trong
lta tai xa Hoa An, huyén Phu Hoa, tinh Phu
Yén va dugc chuyén dén phong thi nghiém
Cong nghé sinh hoc, Truong Pai hoc Quy
Nhon.
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Mot gam dat tir mdi mau duoc hoa tan trong
0,9% NaCl vo triung dé pha loang ndi tiép dén
107. Sau d6, 0,1ml dung dich mau (d6 pha
lodng 107, 10 va 10®) duoc cho vao dia Petri
vo trung va dung dich thach moéi trudong sang
loc phytase (PSM) c6 chtra (2% thach, 1,5%
glucose, 0,5% (NH4)2SOa, 0,01% NaCl, 0,05%
KCI, 0,001% FeSO4, 0,01% MgSO4.7H:0,
0,01% CaCl2.2H20, 0,001% MnSOQOs, pH 6 véi
0,5% natri phytate) va sau d6 u trong 4 ngay &
nhiét do 30°C. VSV san sinh phytase phat trién
duogc ddc trung bdi sy hién di¢n cua mot viung ro
rang xung quanh khuan lac [9]. Cac dong phan
lap dugc chon sau d6 duogc luu trit trén moi
truong thach nghiéng LB, PDA dé phan tich.

VSV c6 khd ning phan giai natri phytate s€
tao ving khong mau (halo) xung quanh khuan
lac. Kha nang phan giai natri phytate cia VSV
(%) duoc xac dinh bang cong thirc:

(Puong kinh halo — Pudng kinh khuan lac) /
(Puong kinh halo x 100)

2.2.2. Phuong phap so bo vng dung dich nuoi
cdy cia cde ching VSV tuyén chon dén giai
doan ddu ciia sw sinh trudng va phdt trién cdy
lba (Oryza stativa L.)

Cdch tién hanh thi nghiém

- Tién hanh thi nghiém trdng laa trong 9
khay c6 kich thuéc 60cm x 20cm x Scm trén
nén dt thit nang 1ay tir xa Hoa An.

- Thi nghiém dugc tién hanh theo 3 cong
thire, mdi cong thirc duoc nhéc lai 3 lan.

CTDCI (Cong thirc dbi chimg 1): 500g dat
trdng khtr tring + dich nudi cdy khong bd sung

cac chung VSV tuyén chon + natri phytate +
laa ndy mam.

CTDC2 (Cong thirc d6i ching 2): 500g dat
trong khtr tring + 0.5g natri phytate + lGa nay
mam.

CTTN (Cong thirc thi nghiém): 500g dat
trong khir tring + dich nuéi cdy bd sung chung
VSV tuyén chon + 0.5g natri phytate + lta nay
mam.

- Chuén bi giéng: Tién hanh ngdm trong
nudce theo ti 18 2 sdi: 1 lanh dén khi hat thoc no
nude thi vot ra (4-6 gid), rira sach, dé rao, dung
khian am boc lai, 0 kin, d& chd am trong vong
48 giod dé hat nay mam. Sau d6 tién hanh gieo
trong, quan sat su phat trién va do chiéu cao
phat trién ctia cay sau 8 ngay gieo.

- Ché d6 cham soc va diéu kién phat trién
gitra cac cong thure 1a nhu nhau.

Phwong phdp xir Iy so liéu

S6 liéu thyc nghiém duoc tinh gia tri trung binh
va phan tich ANOVA (Duncan’test, p < 0,05)
bang chuong trinh SAS 6.01.

3. Két qua va thao luin

3.1. Thanh phdan céc ching VSV sinh phytase
phan Idp tir dat tai xid Hoa An.

Tir nhitng mau dat trong trot (trdng lha va
trong rau laghim) va chin nudi (nudi ga, nudi
vit va nudi lon) tai xa Hoa An, chung t6i da
phan 1ap va so tuyén duoc 20 ching VSV sinh
phytase sinh truong va phat trién trén moi
truong sang loc. Két qua dugc trinh bay qua
Bang 3.1 va Hinh 3.1.

Bing 3.1. S lugng, thanh phan céac ching VSV sinh phytase trong dat tai xa Hoa An

S6 lwong, thanh phin cic chiing VSV sinh phytase
STT MAu dat z
S0 lugng Thanh phan
chiing
i Chan nuoi lon 3 VK1 - VK3
1 Pat chan nubi
Chan nudi ga ) VK4 - VK8
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1 VN1
3 VK9 - VK11
Chan nudi vit
1 VN2
s Trong l0a 4 VK12 - VK15
2 Pat trong trot - -
Trong rau laghim 3 VK16 — VK18

Hinh 3.1. M6t s6 chung vi khudn va nAm médc sinh phytase trong d4t phan 1ap duoc tai x3 Hoa An.
Hinh chyp sau 3 ngay nuéi cay ¢ nhiét 46 30°C

Phytase, mgt loai enzyme chiu trach nhi¢m
phan hity cac hop chat chira phospho hitu co,
dugc phan bd rong rai trong thuc vat, VSV va
trong mot s6 mo dong vat [10]. Méc du, nhiéu
loai thyc vat san xuat enzyme phytase & mot
muc do nao do, nhung su hién dién ctia phytase
sinh ra tir vi khuan, vi ndm trong dat da dugc
cho 1a lam tang kha nang sinh truéng cta thuc
vét c6 san va phat trién cao hon [11]. Nhiéu nha
nghién ctru khac nhau da sang loc trén cac moi
truong song khac nhau dé tim vi khuan san sinh
phytase, bao gém ca phan gia cAm [12], nudc
lay [13], dét [14], d4t ctia chudng gia stc va gia
cam, canh doéng ngii cbc va xung quanh, trai
cay va rau thdi, va dat than r& [15].

Nghién ctru ctia chung t6i cho thiy trong dat
chdn nudi vit va ga xuét hién 2 ching ndm méc,
cac mau dat con lai khong phat hién co khuan
lac ctia ndm mdc. Ching t6i ciing da phéan lap
dugc 18 ching vi khuan khac nhau trén céc nén
dat khac nhau. 18 ching vi khuan phan lap
dugc déu c6 khuan lac tring trong, tring duc.
Céc dang khuan lac gdm: bé mit tron nhén,
boéng wot. Chung vi khuan VK1, VK9, VK10
c6 sinh sic to trén moi trudng, cac chung con
lai khong sinh sic t6. Ching ndm mdéc VNI
khuan lac mau xam bén trong va ngoai ria co
mau tring duc, ching nim méc VN2 khuan lac
¢6 duy nhat mau den. Khuan ty dang nhung
min (Hinh 3.1).
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3.2. Sw phin bo ciia VSV sinh phytase theo
tinh chit dit

Su sinh truong phat trién cia VSV phu
thudc nhidu vao cac yéu td vat 1y nhu nhiét do,
d6 am, pH dat, thanh phan co gidi dit ciing nhu
cac yéu t6 hoa hoc nhu ham lugng axit phytate
c6 trong dat, ngudn cacbon, nito, thanh phan

khoang...[16]. Do vay, ching t6i thu thap cac
mAu dat tir nhiéu ngudn khac nhau nhdm phan
lap va sang loc cac ching VSV sinh phytate
khac nhau. Két qua vé sy phan bd cua VSV
sinh phytase trén cac nén dat khac nhau duogc
thu thap tai xa Hoa An dugc trinh bay ¢ Bang
3.2 (sau 3 ngay nudi cay ¢ nhiét do 30°C).

Bang 3.2. S6 lugng VSV sinh phytase theo mdi truong dat tai x4 Hoa An

) S6 té bao VSV (don vi hinh thanh khuén lac) trong 1g dit
Loai dat
i (x 10* CFU/g) (x 10° CFU/g) (x 10° CFU/g)
Chan nuéi lon 74,00£7,43% 54,00+3,32% 33,75%7,20%
Dét chan nudi | ops oo oi 82,25+6,56% 57,50+4,12° 38,25+4,20°
Chiin nuéi vit 58,75+8,65" 45,50+7,67% 28,50+5,21°
o Trong lta 67,25+5,33% 42,50+6,34° 32,5045,15%
DAt trong trot
T g rau laghim | 7L75+5,45% 52,25¢5,54% | 35256, 41%

(p<0,05), n=3)).

(Cdc chir cdi khdc nhau trong cling mét cot chi sw sai khdc cé ¥ nghia thong ké theo Duncan’s test

Két qua Bang 3.2 cho thay trén nén dét chan
nudi vit, lon va dat trong lua hay laghim déu c6
s6 luong té bao nhu nhau khi nudi cy in vitro
trong cung mot diéu kién méi truong, nhiét do,
pH. Trén dat chan nudi ga, sé luong VSV sinh
phytase nhiéu hon so véi cac loai dat khac. Xét
vé tinh chat dat, ching t6i thay rang dét trong
rau va dat chan nudi cha yéu 1a loai dét thit trung
binh va dét thit nhe chiém phan 16n dién tich.
Pat thit trung binh, dat thit nhe chan nudi gia
stc, gia cam hodc trong rau co6 do am vira phai
(50-55%), pH trung tinh hodc hoi kiém (6.5-7.1)
va c6 ham luong axit phytate cao tir cac chat thai
cua gia slc, gia cam va bon phan nén sé luong
VSV sinh phytase sinh truong va phat trién trén
moi truong sang loc cao. Ngoai ra, dat trdng rau
laghim c6 tuéi tiéu cha dong, thanh phan co gidi
dat tét, do thoang khi tdt, diéu kién canh tac theo
quy dinh ctia hop tic x& Vé rau an toan nén dat
¢6 dinh dudng tt phi hop véi méi trudong song
cua VSV sinh phytase.

Dit trong lua 1a dat thit trung binh, c6 d6 am
cao (60-75%), do thoang khi trong dét thap do
dat ngap nudc, pH axit trong khoang tir 5-7.
Tuy nhién tinh trang ngap nuéc cua dat trong
laa da khong anh hudng dén su sinh truong va
phét trién ctia cac VSV sinh phytase. Tuy thugc
vao ngudn gdoc caa cac chung VSV, cac diéu
kién ti wu dé sinh trueang phat trién c6 thé khac
nhau. Trong mot s6 nghién ciu trude ddy ciing
da cho thay vi khuan san xuat axit lactic ¢ hoat
tinh phytase cao nhat ¢ pH: 5.0 [17]. Escobin-
Mopera et al. (2012) di bao cdo san xuét
phytase cao nhat & pH 4.0 nho Klebsiella
pneumonia 9-3B [18].

3.3. Khd nding sinh enzyme phytase ciia mét so
chiing vi khudn va ndm méc trén moi truong
PSM

Qua két qua phan 1ap VSV trong mot s6 loai
dat chin nudi va tréng trot tai xa Hoa An,
chang t6i da thu dugc 18 chung vi khuan va 2
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ching ndm méc sinh phytase. Tiép theo ching
t61 tién hanh tuyén chon cac chung VSV sinh
phytase manh tir cac chiing VSV néi trén dé tao
ché pham bd sung cho cac loai dat khac nhim
gitp cdy trong hap thu tot nhit cac chat dinh
dudng trong dat néi chung va phospho noi
riéng, gop phan ning cao ning suit ciy trong
va cai tao dat tai dia phuong.

Dé tién hanh tuyén chon cac chung VSV ¢6
kha ndng sinh enzyme phytase manh, chiing to1
d3 nudi cdy 20 ching so tuyén trén moi truong

PSM c6 bd sung CaClz. Két qua cho thdy 18
chung vi khuan va 2 nim méc déu xuat hién
vong phan giai phytate rd, chiém 100% so véi
tong sd chung vi khuin va nim méc sang loc
(Bang 3.3). Trén co s¢ sinh phytase, ching t6i
chuyén chon 1 chung vi khuan (VK) c6 vong
phan gidi manh nhit trén mdi nhom dét va 2
chung ndm mdc (VN) dé tién hanh nhan nudi
sinh khdi va tham do anh huéng cia dich nudi
cdy dén giai doan dau cua su sinh trudng va
phat trién cdy lta (Oryza stativa L.).

Béang 3.3. Kha ndng sinh enzyme phytase cua mét so chung vi khuan va nam moc

STT Tén ching Loai dat Kha nang phan giai
phytate cua VSV (%)
01 VK1 Chin nudi lgn 70,782,342
02 VK2 Chan nudi lon 44 57+5 56°
03 VK3 Chin nu6i lon 54,81+5,70°
04 VK4 Chin nudi ga 76,95+7,202
05 VK5 Chan nuoi ga 72,42+7,20°
06 VK6 Chan nuoi ga 71,96+2,70°
07 VK7 Chan nuoi ga 59,25+6,62"
08 VK8 Chan nudi ga 62,32+5,89"
09 VK9 Chin nudi vit 79,62+3,512
10 VK10 Chan nuoi vit 47,72+2,18°
11 VK11 Chan nuoi vit 54,20+0,49"
12 VK12 Trong lia 81,33+1,752
13 VK13 Trong lua 53,37+3,15°
14 VK14 Trong lua 55,47+6,40°
15 VK15 Trong lua 50,87+5,89°
16 VK16 Trong Laghim 40,29+7,68°
17 VK17 Trong Laghim 63,26+0,662
18 VK18 Tréng Laghim 59,16+4,44°
19 VN1 Chan nudi ga 48,44+6,23?
20 VN2 Chin nuoi vit 35,00+2,27°

(Cac chit cai khac nhau trong cung mét cot chi sy sai khac co y nghia thong ké theo
Duncan’s test (p<0,05), n=3, khi so sanh trong cing mot nhom ddt; hai ching ndm méc
dwoc xem xét trong cung mot nhém riéng khi so sanh.)
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34. Anh hudng ciia dich nuéi ciy cic chiing vi

khuan va nim méc dén giai doan dau ciia sy sinh
truvng va phat trién cy hia (Oryza Stativa L.)

Céc nghién cuu trudc day da ching minh
VSV san sinh enzyme phytase trong dét c6 vai
trd quan trong trong viéc hip thu phospho cua
cay trﬁ‘)ng va ting cudng hd trg viéc hip thu cac
nguyén t6 khoang khac tot hon nhu nito va kali

[11]. Xuét phat tir 1y do dé, chung t6i chuyén
chon 1 ching vi khuan (VK) c6 d6 phan giai
manh nhit (Hinh 3.2) trén mdi nhom dét (VKI,
VK4, VK9, VK12, VK17) va 2 ching ndm méc
(VNI1, VN2) d tién hanh nhan nudi sinh khi
sau 72 gid va tién hanh danh gia so bd vai trd
clia enzyme phytase dén su sinh trudng va phat
trién cua cdy lua (Oryza stativa L.).

VK12

VK17

VN1

VN2

Hinh 3.2. Phén giai natri phytate ciia mot s6 chung vi khuan va ndm mdc phan 1ap duoc tir mau dit tai x3 Hoa An

Dé danh gia anh huong dich nudi cay cia cac
ching vi khuan va nim méc ¢ chira enzyme
phytase tho dén giai doan dau cua sy truong va
phat trién & cay lta, bo tri thi nghiém tién hanh

theo cac cong thirc thi nghiém (CTTN) va ddi
chimg (CTDC). Sau d6 chung t6i tién hanh do
chiéu cao ciy sau 8 ngay gieo trong. Két qua thu
duoc trinh bay ¢ Bang 3.4 va Hinh 3.3.

Bang 3.4. Chiéu cao trung binh cy laa qua cic cong thirc sau 8 ngay gieo trong

%g['\]{(é THANH PHAN TRONG CONG THUC Chiéu cao cay (TB£SD)
Dat trong khir trang (500g) + dich nuéi cdy khong
CTDC1 | bd sung ching VSV tuyén chon (200ml) + Natri 4,20 + 0,461
phytate (0,5g) + Laa ndy mam (8g)
CT Do bat trong , kth truilg (500g) + Natri phytate 740+ 0,66°
(0,5g) + Lua ndy mam (8g)
o VK1 10,97 +0,47°
bat trong khir trang (500g) VK4 10,73 + 0,95
+  Natri phytate (0,59) + VK9 10,03 + 0,68°
CTTN |Lua ndy mim (8g) + Dich VK12 10,77 % 0,38
nuoi céy bd sung chung VK17 10,80 + 0,29
VSV tuyén chon VN1 13,07 + 0,402
VN2 13,03 + 0,212
(Cac chir cdi khac nhau trong cung mot cot chi sw sai khac co y nghia thong ké theo Duncan’s test (p<0,05), n=3)
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Hinh 3.3. Chiéu cao céc cdy ngau nhién

Két qua & Bang 3.4 cho thiy chiéu cao ciy
laa ¢ ca 3 CT tai thoi diém 8 ngay gieo trong co
su chénh léch dang ké. Chiéu cao trung binh
ctia cdy & CTTN ¢6 bd sung dich nudi cdy VSV
cao hon chiéu cao ciy ¢ cac CTDC. Diéu thii vi
ma chung t6i phat hién ¢ day 1a khi phdi tron
dat voi dung dich nudi ciy hai ching nAm mdc
VNI va VN2, cay lia sinh trudong phat trién
vuot troi. Didu nay cho thay phytase san sinh ra
tir hai ching ndm mdc VNI va VN2 c6 kha
ndng phan gidi phytate hiéu qua hon phytase
sinh ra tir cac chung vi khuan, gilip cay lua sinh
truong phat trién tot hon. Vi vy, chung t6i cho
rang viéc b sung enzyme phytase vao dit
trong laa co thé gitp hd trg cdy ting hip thu
chat dinh dudng, gitp cdy sinh truéng va phat
trién nhanh hon. Nghién ctru ctia nhom téc gia
Pradnya D Gujar (2013) [19] vé anh hudng cua
phytase dén sy sinh trudng va phat trién cta lua
mi, va nhom tac gia Findenegg va Nelemans
(1993) [20] vé bo sung phytase vao dat trong
cdy ngd ciing cho két qua twong ty. Ho cho
rang viéc bd sung phytase gop phan dong hoa
céc thanh phan dinh dudng trong dat, gia ting
ham lugng phospho trong ré cay.

4. Két luin

Chung t61 da phan lap duoc 18 chung vi
khuan va 2 ching ndm mdc san xuit phytase
trén co s& hinh thanh vung sdng xung quanh
khuéan lac tir miu dét trong lua, trong laghim,
d4t chan nudi ga, chan nuoi vit va chan nuoi lon
thu thap tai xa Hoa An. Chung t61 cling da
tuyén chon 2 chung nim mdc VNI, VN2 cho

hiéu qua san xuat phytase t6t nhat sau 72 gid
trong s6 20 chiing vi sinh vat sinh phytase phan
1ap duoc.

Két qua nghién ctru cta ching t6i c6 thé 1am
co so cho sy phat trién thém nhitng ching vi
sinh vat nay nhu mot loai ché phém vi sinh ban
dia. Tuy nhién can cé cac nghién ctru sau hon
dé xac dinh anh hudng cua cic yéu t6 khac
nhau (pH, nhié¢t do va chét uc ché) dén hoat
dong phytase ctia cac ching tuyén chon.
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