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ABSTRACT

Phytase is a group of enzymes that is able to release phosphorus from
phytate so that it can be easily digested, so phytase is largely used in
animal feed. Aspergillus fumigatus ET3 appeared to have high potential
for phytase production. In this study, the growth conditions to improve the
enzyme production of this new A. fumigatus ET3 were investigated. The
result showed that wheat was a suitable substrate for biosynthesis of
phytate from this fungus. Furthermore, optimum conditions for high
phytase production from this species were pH 4, spore density about
10%/mL, incubation time of 2 days and incubation temperature of 35°C.

TOM TAT

Phytase la enzyme c6 _kha nang giai phong phosphorus tir phytate, khién
phosphorus tré nén dé hap thu nén dwoc diing pho bién trong thirc an gia
suc. Trong nghién ciru trudc do, chung nam Aspergillus fumigatus ET3
dugc xem 6 tiém nang frong viéc san sinh enzyme phytase. Viéc thiét lap
duwgc moi truong nudi cay thich hop nhat d@é thu nhéan ham lwong phytase
cao dé ha gid thanh san xudt enzyme tir chung nam moc ndy la rdt can
thiét. Két qua nghién ciru cho thay, ching nam moc Aspergillus fumigatus
ET3 véi mdt s6 bao tir ching vao méi truong la 10° bao ti/mL, pH dung
dich khodng bé sung la 4 c6 kha ndng sinh tong hop phytase cao nht trén
nguon co chdt la bot mi sau 2 ngay nudi ¢ nhiét do méi trieong la 35°C.

1 GIOI THIEU

ca,... kha nang hép thu phosphorus tir phytate ra?:lt
thap vi ching thi€u phytase trong hé tiéu hoa. Két

Phytase 1a enzyme c6 kha nang pha vo cac lién
két cua phic hé phytate khong tiéu hoa duoc va
giai phong phosphorus, calcium va cac chat dinh
dudng khac (Debnath et al, 2005; Cao et al.,
2007). Phytase giai phong phosphorus bang cach
phan cat lien két cua cic goc phosphate vOi
inositol. Khi céac lién ket nay bi pha v&, cac gbe
phosphate cing mot sd dudng chat khic nhu
khoang kim loai, amino acid, dam va tinh bot &
dang mudi phytate kho hoa tan s& dwoc giai phong
va tré nén dé hap thu. Pbi vdi cac loai dong vt co
cAu tao da day don gian nhu lgn, gia cAm, tho,
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qua 1a mot lugng 16n phytate trong thitc an cé
ngudn géc thyc vat duoc thai ra trong phén, c6 thé
lam 6 nhiém nghiém trong ngudn nude, dic biét 1a
tang nude mat. Pong thoi lugng phosphorus nay s&
la nguon dinh dudng cho vi khuan gay bénh séng
trong dit phat trién va phat tan trong nudc giy ra
hién tugng phtt dudng hoa (Mullaney et al., 2000).
Theo Nguyén Thu Quyén et al. (2011) Viéc bd
sung phytase vao khau phan an cho ga Broiler co
anh hudng tich cyc dén kha ning khoang hoa
xuong ciing nhu cai thién kha nang tiéu hoa



Tap chi Khoa hoc Truong Pai hoc Can Tho

calcium, phosphorus ciia giéng ga nay. Ngoai ra,
cac dudng chat khac khi tao phiic véi phytate ciing
tré nén dé tidu hod hon, tir d6 1am ting gia tri dinh
dudng ctia thirc dn va gidm 6 nhiém méi trudng.

Viét Nam la mot nudc ndng nghiép c6 nganh
chan nuéi 16n nén nhu ciu vé thirc an gia suc rat
cao. Do do, viéc bd sung enzyme phytase vao thirc
in dé gilp ti€u hoa t6t phytate 1a giai phap hi€u qua
cho cac van dé trén. Cac nghién ciru gan day cho
thiy enzyme phytase tir 4. fumigatus c6 nhiéu dic
tinh nbi troi phu hop bd sung vao thirc an chan
nudi nhu tinh dic hiéu véi co chat rong, pH tdi wu
thép 02,5vas,5, co kha nang hdi tinh cao sau khi
bién tinh & nhiét d6 cao (Pasamontes et al., 1997,
Wyss et al., 1998). Thuc té, & Viét Nam s6 lwong
nghién ctru vé enzyme tir loai ndm médc nay con
han ché. Vi vay, nghién ctu nay dugc thuc hién
nham khao st cac yéu t6 anh huong dén kha ning
sinh tong hop phytase clia nAm A. fumigatus ET3
va thiét 1ap duoc méi trudong nudi ciy thich hop
nhét dé thu nhan ham lugng phytase cao.

2 VAT LIEU VA PHUONG PHAP
2.1 Vitliéu

Chung ndm 4. fumigatus ET3 dugc cung cap tir
phong thi nghiém Coéng ngh¢ Enzyme, vién Nghién
ctru va Phat trién Cong nghé Sinh hoc, Trudong Dai
hoc Cén Tho.

Ngudn co chét phytate: Bip (giéng N-1) (46 4m
khoang 14%), dau nanh (do am khoang 14%) duoc
mua & chg Xuan Khanh, bdt mi nhan hiéu Chia
khoa d6 (d6 4m khoang 14%) (Viét Nam).

Méi trudng ban rin (Arpana ef al., 2012) nudi
cly A. fumigatus sinh tong hop phytase trong 1 tai
nilon: 30 g co chat phytate, 15 g triu, 25 mL dung
dich khoang pH 5.5 v6i thanh phan nhu sau:
MgS04.7H,0 (0,1 g/L), KCl (0,5 g/L), FeSO4
(0,01 g/L), MnSO4 (0,01 g/L), NaCl (0,1 g/L),
CaCl, (5 g/L). Sau khi da cho dung dich khoéang
vao tii, dem khtr trung nhiét uét & 121°C trong
20 phut.

Hoéa chét dung dé x4c dinh hoat tinh va

dinh lugng protein: sodium phytate
(CsHeNai2024P¢H,0)  (Sigma),  sulfuric  acid
(H2S04), sodium acetate (Trung Quoc), L(+)-

ascorbic acid (CsHsO;) (Sigma). Dung dich thudc
thir phosphate (ascorbic acid 2% (w/v) 5,28 g,
dung dich A 1 lit), Tricloro-acetic (TCA) 15%
(Merck), thubc thir Bradford (Sigma), ethanol,
aceton.
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2.2 Phwong phap nghién ciu
221 Chucfn bi méc giong va méi truong nudi
cay sinh tong hop phytase

A. fumigatus ET3 dugc nudi trén dia petri véi
moi truong (potato-glucose agar) PGA, 0 ¢ nhiét
dd cao 45°C trong 2 ngay. Cho 10 mL nude ct vo
trang vao moi dia moc gidng sau do hoa déu dich
bao tir, dém mat sd, chinh mat sé bao tir phu hop
v6i ting thi nghiém. Ching 1 mL dung dich bao ti
ndm mdoc vao tai nilon nhwa chira 45 g méi trudng
ban rin co ban da khir tring, b sung dung dich
khoang véi ti 1€ 55,5% (w/w), 0 & nhiét d6 khao sat
clia cac thi nghiém. Sau d6 thu sinh khéi twoi sau
tung thi nghiém khao sat.

2.2.2  Trich ly phytase thé tir sinh khéi ndam méc

_ Viée thu nhan phytase thd tir sinh khéi ndm
moc dugc thuc hién theo quy trinh nhu ¢ Hinh 1.

Sinh khéi nam mée

Hoa trong 90ml dd dem sodiun acetate pH 5 5

'

tron deén

Loc
Ly tam (13000 vong/phuit trong 5 phut & 8°C)

Dich trich ly phytase tho

Hinh 1: Qui trinh thu nhin phytase thé tir
A. fumigatus ET3

2.2.3 Phuwong phap xdc dinh hoat tinh phytase
theo phwong phap cua Heinonen va Lahti (1981)

Lay 30 pl dich phytase thé cung véi 5 ul Ca?*
vao eppendorf. U 20 phut & 37°C. Sau d6 cho 20 pl
co chét vao mau that (mAu can xdc dinh hoat tinh)
va 45 ul TCA 15% vao mau ddi chimg. Tét ca cac
méu déu duoc u & 55°C trong 60 phut. Cho tiép tuc
45 ul TCA vao mau that va 20 ul co chit vao mau
dbi chimg. Bo sung 1 mL nuéce cat vao mdi 6ng
eppendorf, rat het toan bd dich sau phan tng trong
ong cho vao mdi 6ng nghiém, cho tiép 0,8 mL
thudc thir phosphate va 0,6 mL nudc cat va
30 phut.
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Do do hap thu & budc song 880 nm. Tir d6, tinh
duoc luqng phosphate dugc giai phong dua vao
duong chuan potassium phosphate.

Mot don vi hoat tinh cia phytase (U) dugc xac
dinh nhu 1a 1 pmol P v6 co dugc giai phong tir
sodium phytate trong mdi phut dudi diéu kién
chuan (pH 5,5; nhiét do 55°C).

2.2.4 Khdo sat diéu kién méi triong nudi cdy
dé ndng cao hiéu sudt sinh tong hop phytase ciia A.
fumigatus ET3

Muc dich: Chon dugc thoi gian nudi cly,
nguon phytate, mat s6 bao tir, pH va nhiét do thlch
hop bo sung vao moi truong nudi cdy dé nAm mdc
A. fumigatus ET3 sinh tong hop phytase cao nhét.

a. Khao sat sy anh hwong cua thoi gian nuéi
cdy va co chat phytate

Thi nghiém duoc bd tri theo kiéu thira s 2
nhan t6 1a thoi gian nudi duge thay doi voi 5 mire
do: ngay 2, 3, 4, 5, 6 va 3 loai co chat 1a bot bép,
b6t mi va bot dau nanh. TN 3 1an lap lai. Gom 15
nghiém thirc. Tong cong c6 45 don vi thi nghiém.

Nam méc dugc nudi trén moéi trudng ban rin
v6i 3 loai co chat khic nhau, véi mat sb bao tir 10°
bao t/mL, pH moi truong 4, & 45°C. Thu mau va
xac dinh hoat tinh cta phytase theo cac thoi gian
khac nhau nhu da bé tri.

b. Khao sat sw anh hwong cua mat 56 bdo tir

Thi nghiém duoc bd tri theo kiéu hoan toan
ngiu nhién v6i 1 nhan t 1a mét sd bao tir véi cac
mirc khac nhau: 10°, 107, 10%, 10°, 10' (bao
ti/mL).

Nam méc duoc nudi trén méi trudong ban rin co
cic méat sb bao tir khac nhau nhu da b trf va voi
thoi gian nudi, nguoén phytate thich hop tir thi
nghiém trén. pH ban diu moi trudong nudi 1a 4, &
45°C.

c. Khao sat sy anh huong cua pH
NThi nghiém duoc bf) tri theo kiéu hoan toan
ngau nhién véi 1 nhan t6 1a pH véi cac gia tri khac
nhau: pH2,3,4,5,6,7.
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N4m mée duge nudi trén méi trudng ban rén c6
cac gia tri pH khac nhau nhu da bd tri va ngudn
phytate, thoi gian nudi cdy va mat sé bao tir phu
hop dugc chon tir cac thi nghiém trén, & 45°C.

d. Khao sat sw anh hwong cua nhiét do

NThi nghiém duogc bé tri theo kiéu hoan toan
ngau nhién vadi 1 nhan t6 1a nhiét d§ voi cac gia tri
khac nhau: 30°C, 35°C, 40°C, 45°C, 50°C, 55°C va
60°C.

Nam méc dwgc nudi trén méi trudong ban ran o
c4c gia tri nhiét do khac nhau nhu da bd tri va thoi
gian nudi, ngudn phytate, mat sd bao tir, pH phu
hop dugc chon tir cac thi nghiém trudc.

e. Khao sat sy anh hwong tuwong tac cia nhiét
do va pH

Thi nghiém duoc bé tri theo kiéu thira s6 véi 2
nhén t0 1a nhiét 46 va pH cua dung dich khoang tir
cac gia tri cao nhat cua céc thi nghiém trudc.

Céac gia tri cao nhit vé nhiét do va pH
khéc nhau nhu da bo tri dugc nudi trén moi trudng
ban ran.

Chi tiéu danh gia: Hoat tinh phytase (U/g co
chat kho). Phytase th6é dugc trich ly theo 2.2.2 va
xac dinh hoat tinh theo Heinonen va Lahti (1981).

. Phwong phdp phan tich va xi Iy s6 liéu

Dung phian mém Microsoft Excel dé nhap, xir
Iy sb lidu va phan mém théng ké Statgraphic XV
15.1 dé phan tich ANOVA va so sanh cac gia tri
trung binh.

3 KET QUA VA THAO LUAN
3.1 Anh hu’o’ng twong tac cia co chat va

thoi gian nudi ciy 1én hi¢u qua sinh tong hop
phytase

Dua vao biéu d6 va két qua xac dinh hoat tinh
enzyme theo sinh khéi ndm mdc thu nhan duge
theo thoi gian va céc nguén phytate (Hinh 2) cho
chdy chung A. fumigatus ET3 phat trién trén cac
co chat khac nhau thi c6 thoi gian téi wu va kha
nang sinh hoat tinh cling khac nhau.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 37 (2015)(1): 49-56

0.700
0.600 -
0.500 ~
0.400 ~
0.300 +

Hoat tinh (U/g)

0.200 +
0.100 ~

0.000

Wl

Bot bép
m Bot bép

m Bot mi

Ngay 1 Ngay 2

Ngay 3

Thé&i gian(ngay)

Ngay 4

Ngay 5 Ngay 6

Hinh 2: Biéu d6 hoat tinh enzyme phytase ciia A. fumigatus ET3 theo thoi gian va ngudn phytate bd sung

Trén co chit dau nanh, chung nim nay thé hién
hoat tinh ting dan tir ngay thir 2, cao nhét vao ngay
thir 3 va giam dan tir ngay thir 4 dén ngay thi 6.
Trong khi do, vdi co chat 1a bot bép, hoat tinh ting
manh hon ciing tir ngdy thir hai va dat cao nhét vao
ngay thr 4; sau d6 giam nhe ngay thr 5 va giam
manh vao ngay thir 6. Dic biét véi co chat bot mi,
chung nidm nay sinh hoat tinh cao nhat chi sau 2
ngay nudi, sau d6 hoat tinh lién tyc giam & cac
ngay khao sat con lai. Sau ngay thu nhat qua trinh
sinh téng hop enzyme mdi bt dau dién ra manh
mé vi thoi gian d¢6 ndm mdc da thich nghi véi moi
truong va bat dau dién ra cac phan ting sinh hoé sir
dung chit dinh dudng ctua méi truong dé sinh
treong va phat trién. Trén cac co chat nay sau 5
ngay hoat tinh bit dau giam manh do qua trinh sinh
tong hop enzyme gan két thuc vi d6 4m va cac
ngudn dinh dudng tr moéi truong bit dau giam
manh. Két qua thi nghiém nay khac véi nghién ctru
cua cac tac gia nhu Tran Thi Tuyét (2004) trén
ndm méc A. niger NRRL — 363, Ly Phuong Tric
(2009) trén A. niger ATCC 13497 va Purva Vats va
Banerjee (2002) trén d6i tuong la 4. niger nudi céy
6 30°C thi thoi gian sinh tong hop phytase cao nhét
1a 6 ngay. Didu nay cho thay chung nam mdc vira
phan 1ap c6 thoi gian t6i uu kha ngin khi duoc
nudi ¢ nhié¢t do cao (45°C) va day la mét uu diém
cua chung A. fumigatus so voi chung A. niger khi
dugc lya chon dp dung vao san xuét phytase vi no
riit ngan thoi gian san xuat trong quy trinh.

Ngudn co chat phytate 1a cac yéu t6 quan trong
dé san xuét enzyme phytase ctia vi sinh vat (Vohra
and Satyanarayana, 2003). Cac két qua thu dugc
thé hién ¢ Hinh 2 cho thiy khi trong méi trudng
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ban rin v6i ngudn phytate 14 bot mi thi ching ndm
nay sinh enzyme phytase cao nhat khéac biét c6 y
nghia & mitc d6 5% so v6i cic ngudn phytate 1a bot
bép va bdt dau nanh. Bt dau nanh c6 hoat tinh
enzyme thip nhit vi thanh phan trong dau nanh
giau protein, nén ngoai sinh enzyme phytase chung
nidm nay con sinh enzyme protease (Wang et al.,
2005). Protease duoc biét dén 1a mot enzyme co
kha nang thuy phan protein, do do enzyme nay
phan cat phytase lam cho hoat tinh phytase giam
manh. Theo két qua nghién ctru ciia Shieh va Ware
(1968) trén A. niger NRRL 3135, Vats va Banerjee
(2002) trén dbi tugng 1a A. Niger thi co chat phu
hop nhét 1a bot bap. Nhu vay, diéu d6 cho thay
duoc A. niger va chung A. fumigatus vua phan lap
mdi loai cd mot loai co chit phi hop riéng.

Qua thi nghiém nay, thoi gian nudi cdy 2 ngay
va ngudn phytate 1a bot mi dugc xem 1a tdi wu dé
chung A. fumigatus ET3 sinh tong hop phytase cao
nhét va duoc chon dé ap dung cho cac thi nghiém
tiép theo.

3.2 Anh hudng ciia mit s6 bao tir 1én hiéu
qua sinh tong hop phytase

Dua véao biéu dd ¢ Hinh 3 cho théy hoat tinh
phytase bat dau ting dan tir mat s6 10° bao tir/mL
v6i 0,113 (U/g), sau d6 tang 1én khoang 4 lan khi
nudi & mat s 107 bao t/mL. Hoat tinh thu duoc
cao nhit v6i 0,688 (U/g) & mat s6 108 bao to/mL,
bét dau giam nhe ¢ 10° bao ti/mL va gidm manh &
mat s6 10'° bao ti/mL voi luong hoat tinh gan
bang v6i mat sb 10° bao tir/mL. Két qua trén cho
thdy ring & mat s6 109 bao tw/mL do luong bao tir
quéa thip nén lam giam hiéu suit sinh tong hop
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enzyme (Wodzinski va Ullah, 1996; Vohra et al.,
2003). Khi mat s6 bao tu nam mdc qua cao mdi
truong nudi ciy khong cung cdp du dinh dudng dé
nam méc sinh truéng vi vay lugng phytase sinh ra
moi trudng thap.
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Hinh 3: Biéu d6 hoat tinh enzyme phytase cia
chiing A. fumigatus ET3 theo mit so bao tir

Tom lai, mat s 10% bao ti/mL 1a phu hop
dé chung A. fumigatus ET3 sinh nhiéu hoat tinh
nhét, do d6 mat sd nay dugc st dung cho cac thi
nghiém sau.

3.3 Anh huéng ciia pH méi trwong dén hi¢u
qua sinh téng hop phytase

Mot nghién clru cia Vohra and Satyanarayana
(2003) vé moi trudong nudi cdy vi sinh vat san xuét
phytase thi pH, nhiét do, oxygen hoa tan va ap suat
1a nhiing thong sO vat 1y quan trong nhat anh
huong séu sac dén sy sinh truong cia sinh vat va
sinh tong hop céc chat.
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Hinh 4: Biéu dd hoat tinh enzyme phytase ciia
A. fumigatus ET3 theo pH moi trwong

Qua két qua thong ké va biéu d6 hoat tinh
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enzyme phytase theo pH moi truong & Hinh 4 cho
thdy luong phytase sinh ra cao nhat khi pH cua
dung dich khoang bd sung vao 1a pH 4, & mic do
thdp hon 1a pH 3. Hoat tinh giam manh & cac gia tri
pH khao sat con lai (pH 5, pH 6 va pH 7). Gia tri
pH moi truong c¢6 ¥ nghia 16n ddi véi qua trinh
sinh tong hop phytase. Diéu ngac nhién 1a ching
nam nay c6 kha ning sinh tong hop phytase cao 0
vung pH tur 2 dén 5 khac véi vung gia tri pH t6i vu
ctia hau hét cac vi khuan va ndm mdc trong khoang
5 — 7 (Vohra va Satyanarayana, 2003). C6 thé thay
ring Vung pH t6i wru cta ching ndm moc vira phan
lap gan gidng vai két qua nghién ctru vé pH toi wu
trén A. fumigatus phytase cua Zhang et al. (2007)
1a pH 2,5 va pH 5,5. Diéu d6 c6 nghia 1a & cac gia
tri pH d6, enzyme hoat dong manh nhét cét co chit
phytate cung cidp mot luong 16n dinh dudng
(phosphate) gitip ndm sinh truéng manh mé, két
qua la ham Iuong phytase cao.

pH 4 1a pH t6i wu dé 4. fumigatus ET3 sinh
phytase, do d6 né duoc sir dung & thi nghiém tiép
theo. Ngoai ra, & khoang pH tir 2 dén 5, chung nim
mdc vira phan 1ap c6 kha ning sinh phytase cao
nhét nén ving pH nay duoc chon dé khao sat su
anh hudng tuong tac cia pH va nhiét do 1én kha
nang sinh phytase ctua A. fumigatus ET3.

3.4 Anh huéng ciia nhi¢t dd nudi ciy Ién
hiéu qua sinh téng hop phytase

Dua vao két qua do hoat tinh (Hinh 5) va két
qua thong ké cho thiy ching nim mdc nay c6 kha
nang sinh hoat tinh cao nhét & 35°C; hoat tinh giam
dan & 40°C va 45°C va bat dau giam manh & 50°C
va 55°C. Dac biét & 60°C hoat tinh phytase nd
khong con nita. Mac du, 4. fumigatus dugc biét
dén 1a loai nAm chiu nhiét tuy nhién & nhiét d6 qua
cao qua trinh sinh truong va phat trién cia A.
fumigatus bi anh huong vi d6 4m cia moéi truong
thdp lam anh huéng dén qua trinh sinh hoa dé sinh
phytase.

Theo cac nghién ctru (Park, and Reardon, 1996;
Berka e al., 1998) nhiét do t6i wu dé san xuét
enzyme phytase ctia hau hét cac vi sinh vat nim &
cung nhiét do tur 25°C dén 37°C, vi & nhiét d6 nay
loai ndm nay sinh truong va phat trién manh nhat
nén san sinh lugng phytase nhiéu nhat. Nhu vay,
két qua vé nhiét d¢ téi wu cta A. fumigatus dé sinh
phytase phtl hop véi két qua nghién ctru cua cac tac
gia trén.
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Hinh 5: Biéu dd hoat tinh enzyme phytase ciia
A. fumigatus ET3 theo nhiét d¢ moi truwdng
Vi ¢ khoang nhiét do tir 30°C dén 40°C, chung
nam moc A. fumigatus ET3 c6 kha nang sinh
phytase t6i wu nhat nén ving nhiét d6 nay dugc
chon dé khao sat sy anh hudng tuong tac cia pH
va nhi¢t d¢ 1én kha nang sinh phytase.
3.5 Anh huong tuong tac caa pH va nhiét
do 1én hiéu qua sinh tong hop phytase

Céc nghiém thirc twong tac duoc thiét lap véi 4

Hoat tinh (Ufg)

pH
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gia tri pH (2, 3, 4, 5) va 3 gia tri nhiét d6 (30°C,
35°C, 40°C) tu thi nghiém 4.3.3 va 4.3.4 dé chon ra
dugc didu kién nudi cdy tot nhat sinh phytase. A.
fumigatus ET3 dwoc nudi trén modi truong ban rén
co ban v&i mat sb bao 108 bao ti/mL trén co chét
bot mi. Phytase tho duogc thu hoach sau 2 ngay
nuoi. Thi nghiém duoc thyc hién véi 3 lan lap
lai, tong cong co 12 nghiém thic va 36 don vi
thi nghiém.

M5 hinh mat luéi 1a cong cu hitu dung cho viéce
du doan va téi wu héa diéu kién nudi cdy dé san
xut enzyme phytase cao nhét. Biéu d6 dudng vién
1a hinh anh cta phuong trinh hdi quy dé tim gié tri
t6i uu cua cac bién mot cach hiu qua. Mdi dudng
cong déng muc dai dién cho mot s khong xac
dinh khi két hop kiém tra 2 bién véi sé khac ¢ muc
do tuong ing bé'mg 0. Vung gia tri du doan cuc dai
dugc thé hién boi mat ludi gidi han trong hinh elip
nho nhat 13 ving t6i vu. Nhimng duong elip ¢6 duge
khi cac bién doc 1ap c6 su tuong tac hoan toan
(Muralidhar et al., 2001).

Function
0.0
0.08
0.16
0.24
0.32
0.4
0.48
0.56
0.64
0.72
— 0.8
— 0.88
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Hinh 6: Hoat tinh enzyme phytase ciia A. fumigatus ET3 theo pH va nhiét d0 moi truong

Céc gia tri thu duoc sau khi phan tich hdi quy
v6i R-squared = 92.2626 %, R-squared (adjusted
for d.f.) = 90.9735 % la kha cao thé hién mé hinh
thu dugc c6 y nghia (Akhnazarova and Kefarov,
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1982; Khuri and Cornell, 1987) va phu hop cho m6
hinh so sanh véi cac sb liéu khac nhau cuia cac bién
doc lap.
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V6i két qua thu dwoc (Hinh 6) cho thiy ving
pH tir 3-5 1a ving pH t6i uu dé nudi cdy A.
fumigatus ET3 san sinh phytase & 35°C va pH 4 1a
Iwa chon t6t nhat, phu hop véi pH tu nhién cua
dung dich khoang b6 sung.

4 KET LUAN

Qua cac thi nghiém khao sat vé cac diéu kién
nudi cay, chung nam mdc nay sinh phytase cao
nhat vOi mat s6 bao tir chung vao moéi truong nudi
chy khoang 10% bao ti/mL sau 2 ngay nudi cay,
trén co chit 1a bot mi, pH cuia dung dich khoang b
sung 1a pH 4 1 trong 35°C.

LOI CAM TA

Nhém nghién ctru xin giri 10i cam on dén Vién
Nghién ctu va P}}ét trién Cong pghé Sinh hog,
Truong Pai hoc Can Tho da tao dicu kién vat chat
cho thi nghiém.
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