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ABSTRACT

Phytase supplementation has been found to increase not only the growth rate of onogastric
animals but also the efficiency of phosphate utilization in feeds, which signifi-cantly reduces
phosphorus excretion and the chances of environmental pollution. Thus, the objectives of this
study were to optimize medium composition and conditions of fermentation semi-solid state
for extracellular phytase by Aspergillus niger YD with the aim to increase yields to make it
economical as a commercial product. With the experimental results achieved, medium
composition include: corn starch (73%) and soybean meal (24.44%); and fermentation
coditions optimum such as: temperature is 37°C, fermention time is 5 days and relative
humidity of media is 70%. With these parameters in both surveys, along and other parameters
has been studied before, the extracellular phytase activity of fermentation was 917.40 + 13.48
Ul/g.

PAT VAN PE

Ngay nay, voi cach tiép can hién dai, viéc tng dung cong nghé sinh hoc dé nang cao chat
lwgng, higu qua san pham, chat lugng moi truong trong nudi trong thuy sin la huéng di chu
dao, mang tinh khoa hoc va c6 y nghia rat I6n dén viéc phat trién bén virng. Cong nghé
enzyme dugc xem nhu la phuong an thich hop, tham gia vao viéc giai quyét, nang cao hi¢u
qua thirc an va giam thiéu 6 nhiém moi truong tir hoat dong nudi thuy san. Nhiéu nghlen cau
Vvé vai trd cua enzyme tiéu hoa nhu lipase, protease, amylase va phytase b6 sung vao thirc dn
vat nudi thuy san. bac biét trong cac enzyme trén, phytase la enzyme it duoc nghién cuu nhat
mac di rat quan trong. Phytase 1a mot enzym c6 thé giai phong phytate dugc dinh phosphor
(P) dé str dung trong duong tiéu hoa cua vat nudi da day don. B6 sung phytase vao thirc an vat
nudi cé thé 1am giam nhu cau cung cap P v6 co va giam thap su bai tiét P vao trong phan, tir
d6 han ché duoc 6 nhidm P vao trong dat va trong nudc ngam. Nhu vay, su dung Phytase giup
bao vé méi trudng, nang cao hiéu qua kinh té trong phét trién chan nuéi, nuoi trong thay san.
Tran N.T. Kim & L& T. Hung (2007) d4 khao st anh huéng cua phytase 1én ting truong va
hiéu qua su dung thirc an cua cé basa. Tuy nhién nghién ciru chua xac dinh dugc hiéu qua
kinh té va va liéu luong t6i wu khi sir dung phytase. Tir cac nghién ctu trén va cac nghién ciu
tai nwdc ngoai mot sé dac tinh ciia phytase d& dugc nghién ctu ti mi hon. pH t6i uu cua
phytase dao dong tur 2,2-8. Hau hét cac phytase tir vi sinh vat, dién hinh phytase co ngudn goc
tir nam ¢6 pH téi vu & khoang 4,5-5,6. Dac biét, khac véi hau hét phytase tir nim, phytase tu
Afumigatus c6 dai pH téi vu tir 4,0-7,3 (con gitr duoc it nhit 80% hoat tinh). Mot vai phytase
tir vi khuan, dac biét tir cac loai Bacillus ¢6 pH tbi wu tir 6,5-7,5... Nhiét d6 tdi wu cho hoat
dong cua cac phytase dao dong tur 45-75°C. Céc nghién cau tao san pham thuong mai da
hudng dén san xuat C&c san pham c6 tinh chiu nhiét cao hon. Tuy nhién, hoat d6 giam va thoi
gian chiu nhiét can duoc khong ché. Cheng & Hardy (2002) cho rang phytase vi sinh vat c6
kha ndng lam tang cuong s dung phospho hitu dung trong nguyén li¢u ba nanh, cung vai
quan diém nay, tuy nhién Gatlin, Barrows (2006) cho rang phytase rat de bi mat tac dung dudi
diéu kién nhiét d6 cao cua qua trinh ép dun va vi vay can chl ¥ xtr Iy van dé nay khi dwa vao
thire an cho ca.
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Ngoai ra, véi két qua budc dau nghién cau tao qui trinh san xuét phytase tir Aspergillus niger
(Asp.niger) tur dé tai cip Bo NN&PTNT: “Nghién cizu tgo ché pham sinh hoc gidu enzyme dé
bé sung, nang cao hiéu qua si dung thire dn nudi cd Tra (Pangasianodon hypophthalmus)”
do TS. Nguyén Vin Nguyén lam chu nhiém dugc nghiém thu vao 2009, nhém thuc hién tién
hanh hoan thién mot s6 thanh phan méi truong va diéu kién 1&én men ban ran vai cong suét 80
- 100kg/mé nham nang cao hoat do phytase hon nita dé tao ra hdn hop ché pham da enzyme
bd sung vao thic dn nudi thiry san.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Chiing Aspergillus niger (Asp.niger)

Chiing Asp.niger nudi ciy trén moi truong PDA ¢ 37°C, sau 120 gid thu bao tir bang cach b
sung thém nuéc c6 chira 0,1% Tween 80, pha lodng dat 2x10” bao tu/ml.

Thanh phdn hén hgp dung djch khoang (diing b6 sung cho 1 kg méi truong 1én men) bao
gom: KCI (2,59); pepton (0,9g); MgSO,7H,0 (7,5g); KH,PO, (5,0g); CaCl, (10,09).

Thanh phan nguyén li¢u ding lam méi trwong 1én men bin ran: Cam gao, bot khoai mi,
bot dau nanh da duoc trich ly dau, bot gao va bot bap dung trong nghién ctiru khao sat thanh
phan méi truong dinh dudng I18n men ban ran vai chung A.niger dé sinh tong hop phytase.

Phuong phap nghién ciru

Dua trén mot phan két qua nghién ctu cua dé tai “Nghién cizu tgo ché pham sinh hoc giau
enzyme dé bé sung, nang cao hiéu qud s dung thitc dn nudi ca Tra (Pangasianodon
hypophthalmus)” do TS. Nguyén Vin Nguyén lam cha nhiém duogc nghiém thu vao 2009,
nhém thyc hién tiép tuc nghién ciru hoan thién maéi trudng nudi cay, d1eu kién nudi cay dé thu
dugc hoat d6 enzyme phytase cao nhat va &ng dung quy trinh nudi cay véi qui md 80-100
kg/me.

Thi nghiém 1 (TN1): Khao sat va lya chen méi trwong nudi cdy dnh hwéng dén kha
ning sinh tong hgp phytase

Trong phan khao sat thanh phan dinh dudng moi truong 1én men ban ran tap trung vao khao
sat nguon cung cép carbon, dong thoi nhitng thanh phan nguyén li¢u do co thé 1am chit cam
g sinh tong hop phytase tir Asp.niger. Vi 5 loai co chit duoc khao sat: bot bap, bot khoai
mi, cam gao, bot gao va bot dau nanh. Qua trinh Ién men ban ran thyc hién trong thoi gian
nudi ciy 5 ngay, nhiét d6 30°C, d6 4m moéi truong 60% va thi nghiém duoc lap lai 3 1an.

Thi nghiém 2 (TN2): Khao sat va lya chen ty 18 hdn hep thanh phan dinh dwéng anh
hwéng den kha ning sinh tong hop phytase

Khi ta c6 két qua khao sat thanh phan co chat va chon lya duoc thanh phan hén hop co chit
lam moi truong 18n men, ta tiép tuc thuc hién khao sat cac ty 1€ hon hgp dé chon lya ra ty 1€
thich hop nhat 1am nguon co chat. Dicu ki¢n 1én men giong nhu ¢ TN1, tuy nhién so lan I3p
lai 1a 5 lan.
Thi nghiém 3 (TN3): Khao sat cac nhiét do va thoi gian 1én men anh hwéng dén kha
ning sinh tong hgp phytase
Khi d4 xac dinh dugc thanh phan méi truong Ién men bao gém: ngudn carbon, nguén nito va
moi truong khoang véi két qua khao sat & muc TN 1 va TN 2, nhém thuc hién tiép tuc khao
sat didu kién 1én men vai thoi gian 18n men tir 2 — 7 ngay va nhiét d6 1én men tir 30 — 45°C.
Thi nghiém 4: Khao sat va lya chon d9 Am méi truwong 1én men sinh phytase
Khi da c6 két qua khao sét & cac thi nghiém trén thi tiép tuc khao sat do am tir 55% dén 75%
cua moi truong l1én men, vi dieu kién ndy anh huong rat I6n dén kha nang sinh tong hop
phytase tir chuing Asp.niger.
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Phuong phap phan tich
Phwong phap phan tich hoat dé phytase: Theo TCVN 8678:2011 (ISO 30024:2009).

Mau sac, mui vi . Theo TCVN 1532-1993
DG am ; Theo TCVN 4329 — 2007
Salmonella : Theo TCVN 4829-2001
D¢ to Aflatoxin : LC/MS/MS

Con tring song . Theo TCVN 1540-86
Xdc dinh tong ndm men, négm méc Theo TCVN 5750:1993.

Ngoai ra, dé xac dinh ¢6 am nhanh bang can do d6 am hong ngoai MX-50 - Nhat Ban.
Phwong phap xir ly s6 li¢u

Xu ly thong ké bang phan mém SPSS 15.0 va Excel 2007 dé danh gia su khac nhau giita cac
nghi¢m thuc (p<0,05).

KET QUA VA THAO LUAN
MB&bi truong nudi cdy anh hwomg dén kha ning sinh tong hep enzyme phytase

Khao sat & 5 nguén co chit (TN1) 1a bot bap, bot khoai mi, cam gao, bot gao va bot dau nanh.
Sau 5 ngay lay mau xac dinh hoat tinh enzyme, mdi mau thi nghiém Iap lai 3 lan, hoat tinh
trung binh dugc trinh bay & hinh 1.
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Hinh 1. Anh hwéng ngudn dudng chat dén hoat dé phytase

Tir két qua thi nghiém cho thdy cc ngudn co chat nhu déu duoc chang Asp.niger sir dung:
bot khoai mi, cdm gao, bot gao nhung cho hoat tinh enzyme khong cao chi trong khoang 38 —
74 (BVHT/g), trong d6 thi cdm gao va bot gao khdng c6 su khac biét vé y nghia thong ké
(p>0,05). Riéng bot bip cho hoat tinh enzyme cao hon han dén 343,54 + 40,94 (DVHT/g) va
bot dau nanh (157,42 + 4,28 DVHT/g). Két qua nay phd hop véi nghién ctu caa Tran Thi
Tuyét va cong su (2005), d6i vai chung Asp.niger NRRL-363, phuong phap 1én men bé mat,
khao sat ba nguon co chat khéc nhau: cam gao, bot mi, bot dau nanh va bot bip. Két qua la
bot dau nanh va bot bap da cho thiy hoat tinh phytase cao nhat. Theo Ebune va cong su
(1995) da nghién ctiu san xuat phytase caa chung Asp.ficuum trén méi trudng ran ¢ chira bot
cai dau la chat cam tng. Két qua cho thay khi bo sung bot cai dau 5,2% d4 l1am ting san lugng
phytase.

Qua két qua thi nghiém cho thay ngudn cung cap ngudn dudng chét ciing nhu 1a chat cam ung
tir bot bap va bot ddu nanh d4 cho hoat tinh enzyme cao hon hin, do dé du &n chon hén hop
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bot bap va bot dau nanh 1am ngudn co chét tdi wu dé thu nhan enzyme phytase tir chung
Asp.niger dang khao sat lam cac nghién cuu tiép theo.

Két qua lwa chon ty 18 hdn hep thanh phan dinh dwdng

Vi phén khao sat trén TN1 da lya chon ra hon hop dinh dudng la bot bap va bot dau nanh
lam ngudn dinh dudng cung cip ngudn carbon va mot phan nguon nito (vi nguon cung cap
nito chinh cho nghlen clru la nay peptone), dong thoi cling lam chat cam tng dé sinh téng hop
phytase trong moi truong Ién men ban ran voi d6 am ban dau la 60%. Khao sét gom 5 ty lé
thanh phan hdn hop khac nhau va két qua duoc thé hién & hinh 3 nhu sau: ty Ié 1:1 sinh ra
phytase thap nhat (169,12 + 9,17 BVHT/g), tuy nhién véi ty 1¢ bot bap : bot dau nanh la 3:1
c6 kha ning sinh enzyme phytase tir chiing Asp.niger cao nhat (727,38 = 17,97 BVHT/g), con
céc ty 18 khéc thi hoat 6 phytase nam trong khoang 225 + 427 DVHT/g. i vai nghién cau
cua Vats va cong su (2004) cho rang chang nam Asp.niger varteigham thi nguon cacbon thich
hop nhat dé san xuét phytase lai 1a glucose két hop vai tinh bot (2%).

Vi két qua nghién ctiu nay, dy 4an da chon méi truong dinh dudng cho 1én men ban ran véi
chiing Asp.niger 1a hdn hop gom: ty Ié bot bap : bot dau nanh 1a 3:1, thanh phan peptone va
mbi trudng khoang co thanh phan phosphor dé ting kha ning sinh tong hop phytase.

+ Bot bap ; 73,32%
+ Bot dau nanh : 24,44%
+ Thanh phan peptone va khoang : 2,24%
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Hinh 2. Anh huong cua ty 1é hdn hop (bot bap:bot dau nanh) dén hoat do phytase
Cic diéu kién nudi ciy anh hwéng dén kha ning sinh téng hep phytase
Thei gian va nhigr dg 1én men ban rdn véi chiing Asp.niger

Thoi gian Ién men: Két qua anh huéng cia thoi gian dén sinh tong hop hoat do enzyme
phytase dugc thé hi¢n trong bang 1.

Theo két qua khao sat & bang 1 cho thiy mic dU & cac méi truong ¢d nhiét do nudi cay khac
nhau thi thoi gian cho hoat tinh enzyme phytase cao nhat déu la vao ngay thir 5. Hoat tinh cao
nhat khi nudi cay & 30°C, 37°C, 40°C va 45°C lan luot la 368,56 + 17,52; 742,56 + 25,01;
561,35 + 24,86 va 465,41 + 36,34 (DVHT/g). Theo Tran Thi Tuyét va cong sy (2004) dbi voi
chiing Asp.niger NRRL 363 khi nudi cdy dé san xuét phytase bang phuong phap 1én men bé
mit trén mdi truong cdm mi thi thoi gian dat gia tri phytase cao nhat 1 5 ngay va sau 8 ngay
thi enzyme bi phan hity hoan toan. Trong khi d6 ddi vai ching Asp.niger NCIM 563 ning
suit phytase dat mirc 79,4 Ul/g cao nhat lai & ngay thu 7. B6i voi hau hét phytase, san lugng
enzyme thu duoc c6 lién quan dén su ting sinh khdi va sy giam cua axit phytic (Chelius va
Wodzinski, 1994).
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Bing 1. Anh hwéng ciia thoi gian 1én men dén sinh téng hop phytase

yglét Thoi gian nudi cy (ngay)
‘c) 2 3 4 5 6 7
Hoat d$ phytase (PVHT/g)
30 59,63°+8,08 145,86°+7,76 287,14°+1509 368,56+ 17,52 385,23% + 25,02 365,42% + 17,33
37 86,41°+6,61 289,42°+6,18 521,38°+36,11 742,56° + 25,01 721,32°+15,95 729,14° + 28,35
40 55,64°+6,60 187,42"+9,74 268,38% +9,49 561,35 +24,86 601,23°+23,90 589,28" + 33,58
45 4238°+824 197,32°+2,60 246,84°+11,80 465,41° +36,34 412,38°+ 24,62 382,42%+ 18,40

(Ghi chua: Cac gia tri véi mau tu khac nhau trong cung mgt cot la khac biét co y nghia (p< 0,05). So
liéu thé hién la gia tri trung binh va dé léch chudn, so lan lap lai 1a 5)

Déi voi chiing Asp.niger YD dang khao sat, theo két qua nghién ciu thoi gian cho hoat tinh
enzyme cao nhat la ngay thir 5, két qua khao sat 1a pht hop vai nghién ctru truée ciing trén
d6i tuong 1a ching Asp.niger nay (duoc tién hanh ¢ phong thi nghiém Vi sinh céng nghé
Duoc), thoi gian cho hoat tinh enzyme cao nhit ciing 1a 5 ngay.

So Vi cac nghién ciru trude & cac chung Asp.niger khac thi thoi gian cho hoat tinh cao nhat
dai hon khoang ngay thir 6 hoac ngay tha 7, sy khéc biét nay 1a do véi nhitng chung Asp.niger
khéac nhau thi kha ning san sinh enzyme s& khac nhau, hon nira thoi gian nudi cay con phu
thudc vao moi truong nudi cdy va cac diéu kién khac nhu nhiét d6, pH méi trudng, V.v...

Nhu vy, tir két qua nghién ciu, chon ngay thir 5 1a ngay cho hoat tinh enzyme cao nhat dé
tien hanh céc thi nghiém tiép theo.

Nhigr d@é 1én men: Két qua anh huong cua nhiét do 1én men dén sinh tong hop hoat do
enzyme phytase duoc thé hién ¢ hinh 3.

Hoatdd phytase (BVHT/g)

Thii gian 18n men (ngay)

Hinh 3. Két qua anh hwéng caa nhiét d¢ dén sinh téng hep phytase

Hau hét cac VSV ding trong san xuét enzyme phytase 1a cic VSV wa nhiét trung binh ngoai
trir cAC NAm ua nhiét nhu T.lamiginosus, T.thermophilus, S.thermophile (Wodzinski va Ullah,
1996). Nhiét do t6i wu cho qua trinh sinh tong hop phytase ddi véi hau hét cac vi sinh vat nam
trong khoang tir 25 — 37°C (Narahara va cong su, 1982). Tur hai két qua trén cho thay ¢ nhiét
d6 37°C va thoi gian 1én men thich hop dé sinh téng hop enzyme phytase c¢é hoat tinh cao
nhat tir chiing Asp.niger 1 sau 5 ngay. Déi vai chiing Asp.niger YD dang khao sét thi nhiét do
nubi cay téi uu dé thu nhan enzyme phytase la 37°C, két qua nay kha hop ly vi nhiét do nay
nam trong khoang nhiét do t6i wu cua cac chung vi sinh vat san sinh phytase. Hon nita ching
Asp.niger YD d4 duoc hoat hda & 37°C, khi nudi cdy ¢ cuing nhiét do nay thi ching c6 diéu
kién thuan loi dé sinh truong va sinh enzyme.

Do do, tir két qua thi nghiém c6 thé két luan rang nhiét do t6i vu nudi cay chang Asp. nlger

dang khao sat dé thu nhan enzyme phytase 1a 37°C va chon 37°C 1am nhiét ¢6 nudi cay dé tién
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hanh cac thi nghiém tiép theo. Két qua tuong tac giira 2 yéu té nhiét do va thoi gian 1én men
ban rin v6i hdn hop (bot bap + bot dau nanh) thiy ring tai nhiét 6 37°C va thai gian 1én men
5 ngay véi chung Asp.niger YD khao st sinh tong hop phytase cao nhat: 742,56 + 25,01
(DVHT/g).

Két qud khdo sdt dg @m ciia méi truwong lén men dén sinh téng phytase

Két qua khdo sat dugc thé hién & hinh 4, khi khao sat 5 day do am tir 55 + 75% théy rang do
am thap hoic qué cao (55 hodc 75%) thi kha ning sinh tong hop phytase thap c6 thé do diéu
Kién moi truong nhu thé d4 anh huong den kha nang sinh trusng cua nam méc. Cac tac gia
caa nhitng nghién ctru truéc cho rang d6 am moi truong 1én men bén rin ddi voi nam méc tir
60 — 70%, do d6 két qua khao sat cua dy an 1a phu hop, khi hoat d6 phytase dat mic 525 +
954 DVHT/g. Tai d6 am 70% thi kha ning sinh tong hop phytase 1a cao nhat (954,39 + 34,94
DVHT/g). Anh huong ciia 6 4m moi truong 1én men dén hoat do phytase dugc thé hién &
hinh 5. D6i v6i 1én men bén rin, diéu kién quan trong nhat van l1a kiém soat ¢6 am cua co
chat. Néu do 4m do phu hop thi hé sgi ciia nam méc s& phét trién nhanh chéng va sinh tong
hop céc san pham manh (Pandey, Soccol va Mitchell, 2000). Con &6 am néu cao hon do am
t6i uu s€ lam giam sy X6p ciia moi trudng, giam sw van Chuyén oxy va tang cuong hinh thanh
soi nam khi sinh. Tuong ty nhu vay, do am thdp hon d6 4m téi wu dan dén 1am giam sy hoa
tan cua c4c chat dinh dudng trong co cht ran.
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Hinh 4. Anh hwéng ciia @6 Am méi trwdng 1én men dén hoat d§ phytase

Tir két qua khao sét vé thanh phan méi trudng va diéu kién 1&n men ban rin & cac muyc trén dy
an d& tién hanh 1én men thyc nghiém véi cdng suat la 80kg/mé, két qua dugc thé hién trong
bang 2.

Bang 2. Két qua nghién ciru thwc nghiém

S6 lan Iap lai Lan1 Lan 2 Lin 3 Trung binh
Hoat d¢ phytase (PVHT/g) 925,46 898,41 928,34 917,40 + 13,48

Vi két qua ndy s6 so véi sb ligu khao sét tai phong thi nghiém vai cdng suat 2kg/mé thi dat
96%, hiéu suat khi 1én men thuc nghiém dang pilot nhu thé la chap nhan duoc.

KET LUAN

T cac thi nghiém khao sét vé sy anh hudng ciia moi truong va diéu kién 1én men bé mat sinh
tong hop phytase tir Asp.niger nay, déng thoi két hop két qua nghién ciu cia Nguyén Vin
Nguyén va cong su (2009) d xay dung dugc qui trinh 18n men sinh tong hop phytase dang
pilot ¢ cong suat 80-100kg/mé.
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