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PHAN LAP VA THU NHAN enzym phytase
TU MOT SO NAM MOC Aspergillus TREN MOI TRUONG
LEN MEN BE MAT

Nguyén Duy Long, Nguyén Thi My Hanh, Hoang Quéc Khanh
Phong Vi Sinh ung dung, Vién Sinh hoc Nhiét déi

MG PAU
Photpho 14 nguyén t5 thiét yéu can thiét cho su tang trudng, phat trién va sinh san cua
dong vat. Tuy nhién, ¢ khoang 60-75% photpho trong ngii coc va hat dau trong thirc 4n
cta ddng vét duoc tim thy ¢ dang phytat (inositol hexaphosphat) hodc axit phytic. Dong
vat khong thé hap thu photpho trong phytat vi chiing khong c6 enzym phytase trong dudng
rudt. Vi thé phén 16n photpho duoc tim thdy trong phan cua dong vat. Ngoai ra nhimg chét
dinh dudng khéc nhu protein, Fe*, Ca™, Mg2+ Zn** ciing s& bj lién két vao cdu tric cua
axit phytic. Do d6 co thé dong vét khong thé hap thu duoc céc ion nay. Photpho trong phan
clia dong vat dugc hip thu vao dit, ching can thét cho su phat trién cua thue vét. Luong
photpho du thira khdng dugc cay hap thu s& bi cudn o ra ao, hd, sdng, sudi kich thich su
phat trién clia phidu sinh thue vt (tao) gy ra hién tuong phi dudng hoa. Ngoai ra, su thiéu
hut oxy s& lam c4 chét va giam su da dang cta hé sinh vat ¢6 o1 trong nude.

Phytase la mdt trong sb cac enzym hién dang rat dugc quan tam. Phytase thuy phén
lién két gitra photpho va vong phytat s&€ phong thich photpho v6 co. Viéc bb sung phytase
véo thuc &n gia sic gilp tin dung toi da ngudn photpho trong céc loai nguyén liéu che bién
vi hé vi sinh vat dudong rudt cia dong vat hdu nhu khéng c6 kha nang sinh tbng hop
phytase va dong thoi gitip giam chi phi bd sung luong photpho v6 co can thiét vao thirc an
gia stic. Hon thé nira, phytase con gitp giam thiéu 6 nhiém photpho vao mdi truong do chat
thdi dong vat. Enzym phytase dugc nghién ciru trén nhiéu dbi tuong khac nhau nhu nam
men, ndm mdc va vi khuan nhung nhiéu nhit van 1a trén céc loai ndm méc dac biét la
Aspergillus sp. vi kha sinh tdng hop enzym phytase cao va cé thé chiu duoc pH thip.

VAT LIEU VA PHUONG PHAP

Cac chung Aspergillus dugc phan l4p tir cac loai men rugu (men com rugu, men rugu)
va mdt sb ching Aspergillus khéc (A.aculeatus, A.awamori, A.carbonarius, A.ellipticus,
Aficuum, Aflavus, Aniger NRRL-363, A.ochraceus Al75, A.oryzae, A.phoenisis,.
A.tubingensis) tlir bd suu tap giéng cua phong Vi sinh tmg dung - Vién Sinh hoc Nhiét dan
tr€n moi truong PGA .

Qua trinh nudi cdy va tach chiét enzyme phytase duoc thuc hién theo quy trinh dud
(Hinh 1). Enzym phytase dugc phan tich ham luong protein theo phuong phép Bradford.
Hoat tinh enzym phytase dugc x4c dinh trén co chat sodium phytate (mdt don vi hoat tinh
phytase (U) duoc dinh nghia la lugng phytase giai phong duoc 1 umol photphat v co trong
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mot phut tir sodium phytat & 37°C, pHS,5). Qua trinh khao sat anh hudng cua nhiét do, pH
dén hoat tinh enzym phytase dugc thuc hién trong dai nhiét do tir 30-95°C, trong dém
Glycin: 2,5pH, trong Sodium acetat: 3,0; 3,5; 4,0; 4,5; 5,0; 5,5, trong dém Imidazol-HCI:
6,0; 6,5; 7,0, trong dém Tris-HCl: 7,5; 8,0; 8,5; 9,0. Enzym phytase dugc phén tich trén gel
polyacrylamide theo phuong phap SDS-PAGE.

Ong PGA gir gibng Aspergillus

!

CAy truydn sang cac éng nghiém PGA
i +5ml nwéc chtvé tring

HGt 1ml dung dich béo tr vao cac binh 1én men b& mit (TrAu:Bot mi:Khoang)(Ti & TrAu:Bot mi 1:2, 60% Khéang]
i 37°C, 2 ngay

Bd sung 200ml dung dich d8m Sodium Acetate pH 5.5

i L4c 200rpm, 3h
Loc dich qua vai mdng

!

Dich chiét enzym th

Hinh 1: Quy trinh 1én men bé mjt aspergillus sinh téng
hgp enzyme phytase

KET QUA

1. Phin lap nidm Aspergillus tir men rugu

Trong s6 14 loai men ruou thu nhén fir cic noi khac nhau cho thdy sy phan bo céc
chung nam moc khdéng c6 su khac biét nhidu. trong d6 chiing t6i d3 xé4c dinh dugc 4
chung ndm méc khéc biét nhau 13 rét v& hinh thai 13 Aspergillus. MCR1 (hinh 2.1; 2.2;
2.3), Aspergillus. MCR2(hinh 3.1; 3.2; 3.3), Aspergillus. MRS (hinh 4. 1; 4.2; 4 3)
Aspergillus. MR2 (hinh 5.1; 5.2; 5. 3)

Hinh 2.1. Hinh thal chung MCR1  Hinh 2.2. Hinh thal va kich  Hinh 2.3 H
e o ol g e b .3. Hinh thai va kich

Hinh 3.1. Hinh thai ching Hinh 3.2. Hinh thal va kich thwée Hinh 3.3. Hinh
MCR2 conldiophores chung MCR2; X § n)chungn\‘(:: ? H‘I::I !;\t;o:obao
; conidia); ¢
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Hinh 4.1. Hinh thal ching MR5 Hinh 4.2. Hinh thél va kich thwéc  Hinh 4.3, Hinh thél va kich thuéc
moc tran mol trrrng PGA  Conldiophores chiing MR5; X 6 bao tir chiing MRS5 (conidia); X 100

Hinh 5.1. Hinh thal chung MR2 Hinh 5.2. Hinh théi va kich thw0c Hinh 5. 3 Hinh thal va kich thueée
tran moi trierng PGA Conidlophores chiing MR2; X 6 bao tir chung MR2 (conidia); X 100

2. X4c dinh hoat tinh enzyme phytase ciia cac ching Aspergillus

Trong 4 chung duge phén 14p tir cac loal men thuong mai, c¢6 3 chung Aspergillus
c6 kba nang sinh phytase la AMCR2, A MR2, A.MRS5 va 1 ching khong sinh phytase
la AMCRI. Trong s0 3 ching c6 hoat tinh phytase thi 4. MR2 cho hoat tinh cao nht.
Ngoai ra, 1 ching trong B suu tap gidng- Phong Vi sinh tmg dung ciing khéng c¢6 kha
ndng sinh phytase 1a A.ochraceus. Hai ching Aspergillus cho hoat tinh phytase cao nhét
12 A.niger NRRL-363 va A.oryzae. A.niger NRRL-363 c¢6 hoat tinh tdng (Ut) cao hon
A.oryzae nhung A.oryzae lai cho hoat tinh ri€ng cao hon. Enzyme tir céc chung con lai
c6 hoat tinh trung binh hodc thap (hinh 6a, 6b). Péi véi 4 Slavus, mét loai ndm mbc sinh
doc tb anfatocin cling ¢4 kha nang sinh enzym phytase, do d6 cin than trong trong viée
tuyén chon ndm méc. Tir cac ching trén, chonra 3 chung A.niger NRRL-363, A.oryzae,
A.MR2 cho hoat tinh phytase cao nhat dé khao st phd nhiét 49, pH.

Hogt tinh t8ng
Ut (/g mlu)
Hoat tinh rieng
Us (UAng miu)

Chiing Chiing
@8 AMCRI # AMCR2 O AMRS B AMCRI 8 AMCR2 Q AMRS
E:.MRZ ) I A‘culnml E s:‘mon E :-::Rmi“'_m‘ é ::m:::: E /::ﬂ::::n
:::g;v:.: DA.mgurNRRL-JéJ UAochnceunAHS .:ﬁ;':.: .:;L{::dl:uflbl .:J.o:t:r:::;:\lu
W DS ching B D& chng
Hinh 6a: Hoat tinh téng Ut Hinh 6b. Hoat tinh riéng Us (U/mg mau)
(Ulg mau) cua cac chung nam moc

3. Khio sat anh huong cia nhiét 33 dén hoat tinh enzyme phytase

Tir dd thi cho thdy nhiét d téi uu cho hoat tinh phytase cao ddi véi ca 3 ching
A.niger NRRL-363, A.oryzae, A.MR2 1a 50-55 OC so sanh v6i cac két qua da nghién
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cuu da so phytase c¢6 nhiét dd téi wu trong khoang 44- 60°C [6,10]. Tai khodang
nhiét do t6i wu nay, 4.niger NRRL-363 cho hoat tinh enzym phytase tdng Ut cao
nhat nhung lai ¢6 hoat tinh riéng Us thap nhat trong 3 chling. 4.niger NRRL-363
c6 ham lugng protein cao, hoat tinh téng cao, hoat tinh riéng thip ching to chung
nay cho it enzym phytase hon trong tong sb nhiéu loai protein dugc sinh ra, hinh
(7a, 7b). Trong san xudt, hoat tinh riéng cao dugc quan tam nhiéu hon. 4. oryzae va
A.MR?2 dap g duoc yéu td nay, ca 2 ching déu cé hoat tinh enzym phytase tong
thap hon 4. niger NRRL-363 nhung lai c6 hoat tinh riéng cao hon han nhat la
A oryzae. T két qua khio sat anh hudng cla nhiét do dén hoat tinh phytase tir
A.niger NRRL-363, 4.oryzae, A.MR2, cht’mg to1 ¢ két ludn va nhan xét nhu sau:
Céc tinh chét nay cua phytase tu 3 chung nam mdc trén rat thich hop cho cac img
dung cdng nghiép, dic biét trong ché bién thic an gia sic.
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Hinh 7a. Anh hwong cba nhiét d6 1én hoat  Hinh 7b. Anh hwong ctia nhiét do 1én hoat
tinh tdng ctia U, tinh tdng cua U,

4. Khao sat anh hudéng ciia pH dén hoat tinh enzyme phytase

TU dd thi cho thdy, ca 3 ching 4. niger NRRL-363, A.oryzae, 4. MR2 c6 pH tbi uu
cho hoat tinh phytase cao la 2,5 va 5,0-5,5. Hau hét enzym phytase tr vi sinh vat the
hién pH to1 wu gitra 4,5 va 5,5, dac biét dbi véi phytase tir nim méc [10,11]. Tinh chit
ndy rat can thiét trong cac img dung cdng nghiép va phil hop véi diéu kién trong da day
(pH 2,0-4,0) va rudt non (pH 4,0-6,0) cua dong vit [9].
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5, Phin tich enzyme phytase trén gel polyacrylamide

Muc dich cua thi nghiém nham x4c dinh mot sb thanh phén protein c6 trong dich

chiét enzym phytase cua ba chung A.niger NRRL-363, 4.0ryzae, Aspergillus MR2. Két
qua x4c dinh duge trinh bay & hinh 9 dud¢i day:

Daltane
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Hinh 9: Phan tich enzym phytase trén gel polyacrylamide béng
phwong phap dién di SDS PAGE.

Band 1: chira cdc protein marker ¢ trong luong phan tir la 200.000, 116.250,
97.400, 66.200, 45.000, 31.000, 21.500, 14.400, 6.500 Daltons. Band 2: mau ddi chimg
(control). Band 3: dich chiét enzym thd clia A.oryzae chira cac protein c6 trong luong
phan tir 1a 97.400, 89.200 va 58.000 Daltons. Band 4: dich chiét enzym thd ctia A.MR2
chira c4c protein ¢ trong lugng phan tir 1a 97.400, 89.200 va 58.000 Daltons. Band 5:
dich chiét enzym thé ctia A.niger NRRL-363 chira cac protein cé trong lugng phan tir 1a
116.250, 97.400, 89.200 va 58.000 Daltons. Phytase tir cdc chung A.niger c¢ hai loai 14
PhyA va PhyB. PhyA c¢6 trong lugng phéan tur nam trong khoang 66-128 kDa. PhyB ¢
trong luong phan tir khoang 58-65 kDa [2]. Phytase tir cic chung A.oryzae cling cho hai
loai phytase la PhyA va PhyB. PhyA c¢ trong luong phén tir khoang 65-120 kDa. PhyB
¢d trong luomg phén tir khoang 58 kDa [19]. Qua két qua phan tich enzym phytase sinh
tong hop tir cac chung A.niger NRRL-363, A.oryzae, A.MR2 trén gel polyacrylamide
bang phuong phap SDS - PAGE, cac band protein Xuét hién tuong dbi o trong vung
kich thudc clia phytase so véi két qua nghién ciru trude [2,19].
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SUMMARY
Isolation and investigation of phytase from Aspergillus
in solid-state fermentation

Nguyen Duy Long, Nguyen Thi My Hanh, Hoang Quoc Khanh
Institute of Tropical Biology

Phytases are acid phosphatase enzymes have been found as a supplement to
increase not only the growth rate of monogastric animals but also the efficiency of
phosphate utilization in feeds, which significantly reduces phosphorus excretion effect
to environmental pollutants. In this study, phytases are extracted from Aspergillus
species are isolated from original raw material of fermented glutinous rice. Three
- species ALMCR2, 4. MR2, AMRS5 are found with a high positive of phytase activity.
- The effects of pH and temperature conditionals are researched and compared with
others species of Aspergillus genus. Phytases are also assayed on polyacrylamide gel by
SDS-PAGE method and the results appearing with 65 kDa and 58 kDa respective to
phyA and phyB from 4.MR2.





