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ABSTRACT

Phytases are acid phosphatase enzymes, which efficiently cleave phosphate
moieties from phytate molecules, thereby generating inorganic phosphate, the
essential phosphorus nutrient for organisms. Aspergillus fumigatus is a
potential source of extracellular phytase that adopted a special characteristic
of high ability in refolding after heat denaturation. This capability is
appropriate for feed production. Thus, isolation of A. fumigatus for phytase
production is necessary. The result indicated that there were 8 strains isolated
from 5 rice soil samples, however, there were 3 isolates designated as ET3, ET7
and ET8 producing high phytase activity on selective M2 medium at 30°C.
Among them, ET3 showed the best growth at high temperature (45°C) and its
morphological characteristics was similar to morphological characteristics of
published A. fumigatus. ET3 was identified by molecular biology based on gene
sequencing of ITS region. The result showed that the ET3 isolate belonged to an
Aspergiullus fumigatus species that its homology was 98%.

TOM TAT

Phytase la enzyme c6 kha nang thiy phdn acid phytic hay phytate tao thanh
nhirng goc phosphate tir do dé cung cap nguon dinh duong phosphorus thiét
yeu cho sinh vat. Trong nhleu nghién ciru cho thdy ching nam moc Aspergillus

fumigatus la nguon san xuat phytase ngoai bao tiém nang va wu diém noi bt
cua phytase tir chung nam nay la kha nang chiu nhiét cao, dac diém nay phi
hop véi diéu kién gia nhiét trong qud trinh san xudt thirc an chdn nuéi. Vi thé,
viéc phan lap A. tungatus voi kha nang sznh tong hop phytase la diéu can thzet
Két qua nghién ciru cho thdy, cé 8 chiing ndam moc diege phén ldp tiv 5 mau liia
khdo sat nhung chi cé 3 ching nam moc véi ky hiéu ET3, ET7 va ET8 c6 kha
nang sinh téng hop phytase cao dwa trén sy hinh thanh vong halo trén moi
truong tuyen chon M2 ¢ nhiét do 30°C. Trong do, ching ET3 c6 kha nang phat
trién tot nhdt ¢ nhiét do cao (45°C) va cdc dac diém hinh théi tiwong dong voi
ching A. fumigatus da cong bo. Dinh danh ching ET3 bang phwong phdp sinh
hoc phan ti, sir dung k¥ thudt gidi trinh ti gen trén viing ITS.Kkét qua cho thdy,
chiing ET3 thudc Aspergillus fumigatus véi mirc d¢ dong hinh 98%.

1 GIOI THIEU

Phosphorus 14 ngudn dinh dudng thiét yéu cho
sinh vét boi vi n6 1a thanh phin ciu trac quan trong
cua nhiéu dai phéan tir sinh hoc nhu DNA, RNA,
protein va mang phospholipid cua t& bao va cac
phan tr cao nang luogng nhu ATP va NADPH

(Jahnke, 2000). Dang ton tai chinh cta phosphorus
trong thuc vat 1a phytate (mubi cua phytic acid).
Ngudi va cac dong vat n co da day don khong thé
st dung phosphorus ¢ dang nay vi thiéu enzyme
phytase (Holm et al., 2002). Viéc bd sung enzyme
phytase vao thirc an dé gitp tiéu hoa tét phytate 1a
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giai phap hiéu qua cho cac van d& trén. Enzyme
phytase dugc tim théy o thuc vat, dong vat va vi
sinh vat. Tuy nhién, vi sinh vat dugc xem la nguén
san xuat phytase chinh cho viéc nghién ciru va timg
dung ciia enzyme phytase. Nhiéu nghién ctru cho
thdy enzyme nay c6 & vi khuan (Basillus subtilis,
Escherichia coli), nam men (Sacharomyces
cerevisiae) va nam moc. Trong do, ndm moc duge
xem 14 ngudn san xuit phytase doi dao va phong
phti v6i nhidu loai trong chi Aspergillus nhu A.
ficuum, A. carbonarius, A. oryzae, A. niger, va A.
fumigatus (Liu et al., 1999; Shimizu, 1993;
Volfova et al., 1994). So véi phytase tir cac loai
khac trong chi Aspergillus thi phytase r A.
fumigatus c¢6 nhiéu dic tinh ndi troi hon nhu tinh
dic hiéu véi co chat rong, pH tdi wu thép g25va
5,5, c6 kha nang hdi tinh cao sau khi bién tinh &
nhiét 4§ cao (Pasamontes et al., 1997; Wyss et al.,
1998). Véi nhitng wu diém nay, phytase tir A.
fumigatus dugc cac nha khoa hoc chi y va nghién
ctru trong nhitg nam gan ddy. Tuy nhién, & Viét
Nam c6 it tai liéu nghién ctru vé enzyme tir loai
ndm mdc ndy. Do d6, viéc phan lap nidm 4.
fumigatus dugc thuc hién voi mong muon st dung
¢6 hiéu qua enzyme phytase tir loai nAm mdc nay.

2 VAT LIEU VA PHUONG PHAP
2.1 Vitliéu
Cac mau dét ruong lua (500g/miu) duoc thu

thap & cac dia diém khac nhau & thanh phd Céan
Tho, S6c Trang va Vinh Long.

Bang 1: Cac dia diém thu miu dét Lia
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Mbi truong chon loc ndm mdc sinh phytase M1
(Xiong et al, 2004): 0,1% mudi natri phytate
(Puce); 0,3% glucose (Ptc); 0,5% NH4NO; (Trung
Qudc); 0,05% KCI (Ptc); 0,05% MgS04.7H,0
(Trung Quéc); 0,03% MnSO4.4H,0 (Trung Qudc);
0,03% FeS04.7H,0 (Trung Quéc); 1,5% agar (Viét
Nam); pH =5,5.

Maoi truong chon loc M2 (Hill et al., 2007) dé
quan sat hoat tinh phytase: 6,4 g/L Na,S,03 (Trung
Qudc); 8g/L glucose (Puc); 1 g/L MgClL.6H,0;
0,3 g/L NH4Cl; 0,04 g/L FeCl;.6H,O (Trung
Quéc); 1 mL/L khoang vi lugng; 4 g/L mudi natri
phytate (DPtrc); CaClL.2H,O 6,7 g/L (Puc); 5 g/L
dich chiét malt (Puc);1,5% agar (Viét Nam);
pH 7,0.

Méi truong cdy gidng va trir gibng (PGA —
Potato Glucose Agar): 2% D-glucose (Puc);
1,8%(w/v) agar (Viét Nam); 20%(w/v) khoai tay.

2.2 Phwong phap nghién ciu

2.2.1 Thu thdp va trit mdu

Cac méu dét dugc thu thap trén nhing ruong
laa gan thu hoach va di thu hoach & cac dia diém
khac nhau thugc 3 tinh Can Tho, Soc Tring va
Vinh Long nhu Bang 1.

Phurong phdp thu thdp va triv mau: Ding dao
lay 16p dét rudng lta voi do sdu khoang 5-7 cm cho
vao thi nilon, ghi cht va dem vé trir trong ti lanh &
nhiét do 4-8°C, tai phong Cong nghé Enzyme, Vién
Nghién ciru va Phat trién Cong nghé Sinh hoc.

Miu  Dia chi
1 Phuong Théi Hoa, Quan O Mén, Thanh phd Can Tho
2 Phuong 5, Thanh phé Soc Tring
3 Phuong 3, Thanh pho Soc Trang
4 Xa My Thuan, Huyén Binh Tan, Tinh Vinh Long
5 Xa Thudn An, Huyén Binh Minh, Tinh Vinh Long

2.2.2 Phan ldp va tuyén chon cdc chiing nam
¢0 kha nang sinh phytase cao va khdo sat kha nang
sinh truong o nhiét do cao

a. Tuyén chon so bé ching ndm cé kha ndng
sinh phytase

Lay 20 g dit/mau cho vao cdc thiy tinh va lam
nhuyén, thém vao 30 mL nudc cit dé hoa tan mau.
Pé mau ling trong 15 phit. Sau dé dung
micropipet hut 100 pL phan dich 1ong trai déu trén
dia moéi trudong phan lap ndm mbc M1 (Xiong et
al., 2004) c6 kha ning sinh phytase. Mau dugc 1
trong ta 4 nhiét d6 ¢ 30°C trong 3 ngay. Nhing
khuan lac phat trién trén moi trudong nay duogc cay
chuyén nhiéu 1an va quan sat dudi kinh hién vi dé
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tuyén chon cac chung thuan trudc khi cdy chuyén
sang moi truong chon loc M2.

b. Tuyén chon ching nam cé kha nang sinh
phytase cao va khdo sat kha nang sinh truong cua
chung ¢ nhiét do cao

Céc chung ndm d3 lua chon duoc céy trén moi
truong M2 1 ¢ 30°C. Trong méi trudng M2 c6 bd
sung phytate nhu 1a ngudn phosphorus duy nhat. Vi
phytate khong tan khi tao phirc v6i mudi canxi
clorua nén lam cho méi truong M2 (Hill et al.,
2007) c6 mau trang duc. Nhing ching nidm
mdc phat trién trén moi truong nay la nhimg ching
c6 kha nang téng hop phytase cao vi khi ndm
mdc phat trién s& tao mot vong moi truong trong
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sudt bao quanh khuan lac vong tron nay dugc goi
1a halo.

bé khao sat kha nang sinh truong cua cac
ching ndm ¢ kha nang sinh phytase cao ¢ nhi¢t do
cao, cac ching nam moc c¢6 kha ning tao halo duoc
nudi cdy trén moi truong M2 & 45°C.

2.2.3 Nhdn dién chiing ndm méc sinh phytase cao

a. Nhén dién duwa trén dac diém hinh thdi

Céc ching nAm mdc c6 kha ning sinh phytase
cao dugc nudi cdy trén moi truong PGA, sau do
duoc dinh danh so bd bang phuong phap quan sat
hinh thai v6i cac dic diém nhu, dang bia, mau séc,
hinh dang va bé mit cta khuan lac. Ngoai ra céac
mau con duoce lam tiéu ban xem dudi kinh hién vi
dé quan sat hé soi nim, dang bao tir.

Céc dic diém hinh thai cia ching nAm mdc c6
kha nang sinh phytase dugc so sanh vdi cac dac
diém hinh thai cua dong ndm méc 4. fumigatus da
duogc cong bd boi Haines (1995), Fresenius et al.,
(1863) va Raper dé chon ra chung twong ty.

b. Nhdn dién bang kj thudt sinh hoc phan tir
Chung ndm méc c6 kha nang sinh phytase cao

¢ nhié¢t do cao dugc dinh danh bang cac dic diém
hinh thai nhu trén két hop giri dinh danh bang
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phuong phép sinh hoc phén tir & phong thi nghiém
Sinh hoc phan tir Vién Nghién ciru Vé} Phat trién
Cong nghé Sinh hoc, Truong Pai hoc Can Tho.

Phuong phép nay dua trén viéc giai trinh tu
vung gen ITS (internal transcribed spacer). Sau do
trinh ty nay dugc so sanh véi co sé dir li€u
Genebank trén trang web NCBI bang cong cu
BLAST SEARCH. Cip mdi dung trong phwong
phap nay duya trén cip mdi ciia White e al. (1990).

ITS1:5-TCCGTAGGTGAACCTGCGG-3’;
ITS4:5-TCCTCCGCTTATTGATATGC-3’

3 KET QUA VA THAO LUAN

3.1 Phan lap nhirng chiing nim méc c6 kha
nang sinh phytase cao va khao sat kha nang
sinh trwéng ¢ nhiét do cao

Tir 5 miu dét lua thu thap duoc, c6 8 chung
nam méc da dugc phan lap trén moi trudng phan
1ap M1 (Xiong, et al., 2004). Trong d6 c6 3 chung
ET1, ET2, ET3 duoc phan 1ap tir mau dit sb 1
(Can Tho), 2 ching ET4 va ET5 lan luot duoc
phan 1ap tir mau dat s6 4 (Vinh Long), ching ET6
dugc phan 1ap tir mau dét sé 5 (Vinh Long) va 2
ching ET7 va ETS lan lugt dugc phan 1ap tir mau
dat s6 2 va 3 (Soc Trang).

Hinh 1: Kha ning tao halo ciia 3 chiing nAm méc ET3, ET7, ETS trén méi trueong M2 6 30°C

Tuy nhién chi c6 3 ching ndm méc ET3, ET7,
ET8 c6 kha ning tao halo & 30°C khi dugc cy trén
moi truong M2 (Hinh 1). Diéu nay ching t6 cac
chung nay c6 kha ning sinh phytase cao nhét. That
sw, mdi truong M2 vé6i ndng do natri phytate kha
cao va bi tua khi gap mubi canxi lam moi tru(‘yng
¢6 mau tring duc. Khi dé, cac chung ném mdc véi
kha nang sinh phytase cao phan cit mudi phytate
nay dé st dung ngudn dinh dudng phospho cho
qué trinh sinh truong va phét trién. Ving méi
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truong xung quanh khuan lac bi phan giai nén co
mau trong hon dugc goi 1a halo.

Theo Haines (1995), A. fumigatus cd kha
nang chiu nhiét cao, dac biét co thé ton tai & nhiét
do 55°C, va co thé dén 70°C; trong khi céac loai
nadm khéc cing chi Aspergillus kho sinh truéng &
nhiét do trén 40°C. P6 la dic diém quan trong
dé phan biét loai A. fumigatus véi cac loai ndm
khac thudc chi Aspergillus nhu A. flavus,
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A. niger, va A. terreus (Chang et al., 2004; Cooney
and Emerson, 1964; Maheshwari et al., 2000). Vi
vy, 3 chung ndm mdc ndy dugc cdy trén moi
truong M2 & 45°C dé danh gia kha nang phat trién
va sinh phytase cua chung.

Két qua & Hinh 2 cho thay chi c6 ching ET3 14

Negay 1

Phén B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 37 (2015)(1): 42-48

¢6 kha ning sinh trudng va tao halo ¢ ngay dau
tién trong khi d6 kha nang sinh phytase tao halo
ctia chung E7 va E8 bit dau ¢ ngay thtt 2. Nhu
véy, chung ndm mdc E3 ¢6 thé sinh truéng nhanh &
nhiét d6 cao (45°C) so véi 2 ching nam con lai vi
hai dong ndm con lai can nhiéu thoi gian thich tmg
v6i diéu kién nhiét do cao.

Ngay 2

Hinh 2: Kha ning tao halo ciia 3 dong nim méc & 45°C

3.2 Nhan dién cac chiing nAm mdc da tuyén chon
3.2.1 Dinh logi cdc ching nam da tuyén chon
duea trén ddc diem dai the cua khuan lac

Pé khao sat vé mat hinh thai, ba ching nim

mdc c6 kha ning tao halo trén méi trudng M2 nhur
trén da dugc cdy tiép tuc trén méi trudng PGA &
30°C. Céc ddc diém vé hinh thdi va mau sic khuan
lac cua 3 ching nay dugc trinh bay ¢ Bang sau.

ET3

- Hinh dang: Tron
- Mau sac: mau xanh réu ¢ trung
tdm do cac khuan ty sinh san phat

¢6 mau tring do sy phat trién cua
nhing khuén ty dinh dudng véi
cac sgi manh va tring.

- Bé mit xdp, & giita go 1én

- Khéng c6 sac td tiét ra moi
truong va giot tiét

- Khuén lac phat trién sau 1 ngay

manh va trang

- Hinh dang: Tron

- Mau séc khuan lac: vang sam &
giita do su phat trién ciia khuén ty
trién bao tir, phan ria ciia khuan lac sinh san tao bao tir, xung quanh c6  trién ctia khuan ty sinh san, xung

mau tring boi sy phat trién cua
khuan ty dinh dudng véi céc soi

- Bé mit xdp, & giira go 1én

- Khéng c6 sic t6 tiét ra moi
truong va giot tiét

- Khuén lac phat trién sau 1 ngay

ET7 ET8
i :

/

- Hinh dahg: Tron
- Mau sic khuan lac: mau nau ¢
trung tdm khuan lac do su phat

quanh ¢6 mau tring do sy phat
trién cua khuan ty dinh dudng.

- Bé mat xbp, & giita g 1én

- Khéng c6 sac t6 tiét ra moi
truong va giot tiét

- Khuan lac phat trién sau 1 ngay
cAy va san sinh bao tir & ngay thu 2

cAy va san sinh bao tir & ngay thir 2 cdy va san sinh bao tir & ngay thir 2
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Véi nhitng ddc diém hinh thai va kha ning chiu
nhiét cao ctia ching ET3 phu véi cac dic diém cia
nam A. fumigatus dugc cong bd boi Haines (1995)
va Fresenius et al. (1863) nén ching ET3 dugc
chon dé quan sit duéi kinh hién vi va dinh danh
bang phwong phap Sinh hoc phan tir.

3.2.2 Bdc diém vi thé cua chiing ET3 dudi
kinh hién vi quang hoc

Viée dinh danh A. fumigatus chu yéu dua vao
hinh thai cua bao tir dinh va cong mang ti bao tir.
Khi quan sit dudi kinh hién vi quang hoc & vat
kinh E40, khuan ty dinh dudng cua ching ndm
mdc nay co6 vach ngin hoan chinh va c¢6 phan
nhanh. Cong mang tiii bao tir cia khuén ty sinh san
ngin, khong phan nhanh va khong mau; phan trén
phinh to tao thanh bong c6 cung mau vdi cong
mang ti bao tir, bong gén v6i nhiéu thé binh mang

Dinh bao ti Thé binh
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cac dinh bao tir. Cac dic diém trén ctia chung ndm
mdc nay gidng nhu nhimg mé ta cia Fresenius va
ctv. (1863), Raper va Fennell (1965) vé ching nim
mdc Aspergillus fumigatus.

Phan nhanh |

| Véch té bao

Hinh 3: Khuin ty dinh duéng cia chiing ET3

Bong

Cong

Hinh 4: Khuin ty sinh san ciia chiing ET3

3.2.3 Binh danh bang phirong phdp phén tir

Chung ndm méc ET3 dwoc gii dinh danh &
phong thi nghiém Sinh hoc Phan t&, Vién
Nghién ciru va Phat trién Cong nghé Sinh hoc,
Truong Pai hoc Cin Tho. Ving gene ITS cua
ching ndm mdc ET3 c6 tong sb nucleotide dugc
giai 1a 533 sir dung bang cip mdi ciia White et al.
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(1990) (ITS1: 5-TCCGTAGGTGAACCTGCGG-
37;1TS4:5’-TCCTCCGCTTATTGATATGC-3’).
Két qua dugc so sanh v6i co so dir liéu Genebank
trén trang web NCBI biang cong cu BLAST
SEARCH. Trinh ty nay dong hinh 98% vdi trinh tu
ctia loai nAm mdc A. fumigatus da dugc ding ky
trong Genbank va véi gia tri E-value bang 0 (Hinh
5). Nhu vay, chiung ndm mde ET3 1a A. fumigatus.
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et gua giai trinh tu wung Its
GTETCTATCETACAT TGT TECT TGRS TR GG T T T iEa G e aaiaie AmiEiZ
T T E G G E S S G S A A G A A AT G A S TET T TEALAETATS
CASTCTEAGTTGEATTATCGET AL T CAGT TAALACT T TCALC AN SEATCTCT TEET TITIEG
CATCETEEAAGA A S AE im0 0T ETEATALASTALATGTEAAT TGO AGAAT T AGT GAATC
AT ZEASGTCT TTEAAZSCAZAT TECGTT T EET AT T TEEEEm G AT ST Ta T EAE T
GTZATTEC TGO T A A QST TETGETET TaEEE oG T O T T TiEEeEEm 8
i a e e AR S i AN e e e e A e T e T O TGS TG TATGEEEC T T TET A
CTECTCTET AR e i e A e A A oA TTTATTTT TCT A8EiET TEaC
ToEEAT TGS T S EA T AT T oA T T A AT AT AAT A8 A 5o AEE0

Accession Description

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 37 (2015)(1): 42-48

SCDI’B

Total| Query E Max
scorecoveraqge|—wvalue| ident

EFE69931.1  Aspergillus fumigatus isolate MERL 163 185 ribosomal RNA qi 233 100% 0.0 95 %
EFE69932.1  Aspergillus fumigatus isolate MRRL 164 185 ribosomal RMNA qi 233 933 100% 0.0 LR
A&B3E9897.1  Aspergillus fumigatus genes for small subunit rRMA, ITS1, 5, 233 933 100% 0.0 98 %
EF134624.1  Aspergillus fumigatus strain EMC1 185 ribosomal RMA gene, 233 933 100% 0.0 ek
D981399.1  Aspergillus fumigatus 185 ribosomal RMNA gene, partial seque 233 933 100% 0.0 98
Doe01009l  Aspergillus fumigatus internal transcribed spacer 1, partial =233 933 100% 0.0 98 %
DoE37535.1  Aspergillus fumigatus P-1007 internal transcribed spacer 1, 233 933 100% 0.0 D8
D0459328.1  Aspergillus fumigatus strain ThOO3 185 ribosomal RMNA gene, 233 933 100% 0.0 98 %
&r37EEsl.1  Aspergillus fumigatus strain SRRC 43 185 ribosomal RMA ger 233 933 100% 0.0 ek
avziddde.d | paspergillus fumigatus strain ATCC 16907 18S ribosomal RNa 233 933 100% 0.0 B8
Hinh 5: Két qua dinh danh dong nAm méc ET3 dwa vao trinh tw ITS
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