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Tom tat

Viéc phan gidi va hdp thu chat dinh dwdng trong thize dn ¢6 vai tro quyét dinh doi
VGi nang sudt gia cam va loi nhudn chan nuéi. Trong thite dn hon hop cua gia cam,
phytate ton tai nhw mét nguon phosphor hizu co va ciing la mét nhan té khdng dwéng.
Sir dung phytase dé phan gidi nguén phosphor nay cé nhiéu y nghia déi véi gia cam,
gitp cho gia cam hdp thu phosphor va khoang chdt tét hon, cing véi d@é la lrong
phosphor trong phan thdi ra méi trwong giam di dang ké. Nguon phytase tiém ndng c6
thé duwoc thu nhdn duwoc tir nhiéu logi vi khudn va vi ndm phé bién nhw Bacillus sp.,
Pseudomonas sp., Escherichia coli, Citrobacter braakii, Enterobacter, Aspergillus
terreus, A. ficuum, A. niger, A. fumigatus, Thermoascus aurantiacus... Th;i trwong sdn
pham phytase tgi Viét Nam hién nay rdt da dang véi hau hét san pham cé nguyén liéu
ngoai nhdp. Bén canh dé, hiéu qud cac thir nghiém trén mét sé giong ga da la co s¢
virng chdac cho viéc ngay cé cang nhiéu trang trai chdn nudi Ién bé sung phytase vao
khdu phdn dan cua gia cam, gop phan gia ting loi nhudn va phat trién nghé chdan nudi
theo hwéng hiru co bén viing.

Tar khéa: chan nuéi gia cam, enzyme phytase, sir dung men tiéu hoa trong chdan nudi,
vai tro cua phytase

Abstract

EFFICIENCIES OF USING THE DIGESTIVE ENZYME PRODUCT OF
PHYTASE ON POULTRY

The hydrolysis and absortion nutrients in feed has a key role for poultry
productivety and breeding income. In the combined feed of poultry, phytate exist as a
source of inorganic phosphor and also an anti-nutrient factor. Using phytase to
hydrolyse this source of phosphor has a great significance for poultry, helping poultry
absorb phosphor and minerals better, as well as the amount of inorganic phosphor in
dung decrease significantly. The potential source of phytase could be received from
many popular kinds of bacteria and fungi such as Bacillus sp., Pseudomonas sp.,
Escherichia coli, Citrobacter braakii, Enterobacter, Aspergillus terreus, A. ficuum, A.
niger, A. fumigatus, and Thermoascus aurantiacus... Now, the market of phytase
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product in Vietnam is very abundant with most of products have imported materials.
Moreover, the effect of experiments on some chicken genera is steady proof lead more
and more large breeding farms add phytase into the ration of poultry, contributing to
increase income and develop the raising toward a stably organic trend.

1. Pit van dé

D6i voi chan nudi gia cam trén quy mo 16n, thirc dn dong vai trd rit quan trong
trong chét luong san pham va hiéu qua kinh t&. Dé nang cao lgi nhuan chan nudi, nguoi ta
thuong tim cach t6i wu hoa khau phan an cho vat nudi va sir dung cic san pham men tiéu
hoa dé giup vat nuoi hép thu chit dinh dudng duoc tdt hon. Bén canh viéc phan giai cac
thanh ph?m chu yéu trong thirc an nhu chit dam, chét béo, tinh bot, chit xo.. ., ngay nay,
nguoi chin nudi con quan tdm rat nhiéu dén phytate hodc acid phytic. Ching 1a ngudn
phosphor hitu co, c6 nhiéu trong cac loai ngii cbc va trong hat ctia cac cay ho dau. Cac
loai nguyén liéu nay vén 13 thanh phan chu yéu trong cac loai thirc an cong nghiép danh
cho gia cAm va vat nudi. Trong thuc vat, acid phytic thuong lién két véi chit v6i cac ion
kim loai, 1am giam kha ning hap thu khoang cua vat nudi va anh huong dén hoat dong
clia cac enzyme tiéu hoa nhu trypsin, amylase von doi hoi cac cofactor 14 cac ion kim loai
(Bujna va cs., 2016). Phytate chi ¢ thé b thuy phan dudi sy xtc tic clia enzyme phytase
va giai phong ra cac phan tir o-phosphate va myo-inositol-6-phosphate. Lugng phytase
noi sinh rat yéu dé c6 thé phan hiy dugc hoan toan phytate. Vi thé bo sung phytase vao
thirc an dugc xem 1a giai phap hiéu qua nhat dé khac phuc van dé nay. Str dung phytase
thuong xuyén khong chi gitp vat nudi hap thu hiéu qua ngudn phosphor hitu co ma con
¢6 tac dung giam lugng phosphor hitu co, cac chit dinh dudng nhu tinh bot, protein thai
ra trong phén, qua d6 gitip han ché 6 nhiém méi trudng chin nudi (Singh va cs., 2013).

Céac chung vi ndm thudc chi Aspergillus dugc xem 1a nguén quan trong dé thu
nhan enzyme phytase thwong mai (Gull va cs., 2013; Jatuwong va cs, 2020). Mot s6
cong ty 16n trén thé gidi nudi cy cac ching vi khuan tai to hop dé thu nhan phytase
v6i hoat d6 rat cao. Tuy nhién, phytase tir cac ngudén khac nhau ludén c6 nhiing dic
tinh riéng biét, pht hop vai sinh 1y vat nudi va cac thanh phan da dang ciia thirc an. O
Viét Nam, céc trang trai chin nudi ciing thuong xuyén bd sung phytase vao khau phan
an cho gia cam dé nang cao kha nang hip thy chit dinh dudng. Tuy nhién, cac nghién
ctru trong nude hién nay tip trung nhiéu vao viéc sang loc cac chung vi sinh vat ban
dia sinh phytase cao; nghién ctru cc diéu kién anh huong dén hiéu suét sinh phytase
va thtr nghiém hiéu qua trén mot sé giéng ga broiler hodc mot sb d6i twong khac nhu
Ca tra va ca ro phi van (Nguyén thu Quyén, 2011; V& Pic Tudn, 2012; Pham Duy Hai
va ctv., 2013). Trong do6, ngoai chi tiéu ting trong, ty 18 hap thu cac loai khoang chét
clia vat nudi cling dugc khao sat. Bai viét nay cung cip mot cai nhin tong quat vé cac
san phdm men tiéu hoa chira phytase trén thi truong hién nay ciing nhu trién vong ctia
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cac nguon thu nhan phytase; vai tro cia phytase doi véi gia cam va cac hi¢u qua cua
cac thu nghiém thuc t€ dugc tién hanh trén mot sO giong gia cam khac nhau.

2. Nguén thu nhian phytase trién vong trong san xuit thwong mai
Phytase tir vi khudn

Phytase phan bd rong réi ¢ thuc vat, vi sinh vat va trong mot sé mé dong vat. Mot
sb nghién ctru d cho thiy phytase tir vi sinh vat 1a ngudn enzyme htra hen nhét cho céc
g dung cong nghé sinh hoc. Mic du phytase tir mot vai loai vi khuan, nAm men va vi
nam di duoc xac dinh 1 cac dic tinh, nhung viéc san xuat thuong mai hién nay van tap
trung vao chi nam Aspergillus. Tuy nhién, nho mét sé dic tinh nhu tinh dic hiéu co
chat, d& khang su thay phan protein va hiéu qua x(c tac, phytase vi khuan 1a mét su
thay thé thiét thuc cho enzyme tir nam. Phytase da duoc phat hién ¢ nhiéu loai vi khuan
khac nhau nhu Pseudomonas sp. (Richardson va cs, 1997), Bacillus sp., Escherichia
coli, Citrobacter braakii (Kim va cs, 2003) Enterobacter, va mét sé vi khuan ki khi nhu
Selenomonas ruminantium, Megasphaera elsdenii, Prevotella sp., Mitsuokella
multiacidus va Mitsuokella jalaludinii (Lan va cs, 2002). Cac nghién ctu tai Viét Nam
tap trung nhiéu vao viéc khai thac kha ning sinh phytase ctia cac chung vi khuan thuoc
chi Bacillus (Phan Thi Thu Mai, 2012; Nguyén Vin Giang, 2013). C6 1& nhitng dic tinh
probiotic cua cac ching nay sé& thuan lgi hon cho viéc bo sung vao dudng rudt caa cac
loai vat nudi. Nhitng nghién ciru trén vi khuan lactic lai cho céc két qua trai nguoc nhau.
Mot vai chung tong hop phytase khé thap, trong khi mot s6 chung vi khuan lactic phan
lap tir bot nhao banh mi c6 kha niang phan huy phytate rit dang ké. Trong do,
Lactobacillus sanfranciscensis cé hiéu qua sinh phytase cao nhat (De va cs, 2003). Mot
s6 ching vi khuan thudc chi Bacillus va Enterobacter tong hop phytase ngoai bao.
Phytase do cac chung Selenomonas ruminantium va Mitsuokella multiacidus tao ra dugc
ghi nhan gin & phia ngoai cia mang té bao (Konietzny and Greiner, 2004).

Sy phét trién cua ky thuat di truyén da cho phép tao ra cac dong phytase tai té hop
ma & d6 cac enzyme phytase voi cac dic tinh dic biét ¢d thé duoc biéu hién va san xuat
Vi s6 luong 16n trong cac dong vi khuan an toan. Vi khuan thudc gidng Bacilli duoc sir
dung hiéu qua dé biéu hién cac phytase dugc dong héa. Phytasa tir Bacillus
licheniformis dwoc biéu hién & E. coli c6 kha ning san Xxuit phytase dat hoat do
0,96U/mL, khéi lwong phan tir cua enzyme khoang 66kDa. Vi khuan lactic ciing duoc
str dung hiéu qua cho viéc biéu hién phytase tai t6 hop do ching an toan, hiéu qua vé
kinh té, thu nhan enzyme véi d6 tinh sach cao va on dinh. Nhiing dong vi khuan
probiotic phé bién thudc vao giéng Bacilli va Lactobacilli ¢6 kha ning bam dinh va
phét trién trong duong rudt cia con ngudi. Ching con tao ra cac chat bacteriocin c6 kha
niang ¢ ché vi khuan gay bénh, cai thién hé vi sinh duong rudt (Priyodip va cs, 2017).
Do d6 san pham phytase tir cac nhdm vi khuan nay khéng chi thich hop ding cho vat
nudi ma con pht hop cho nganh céng nghiép 1&n men, tao ra cac san pham thuc pham
dung cho nguoi.
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Bdng 1. Cac dong phytase tai té hop trén vi khuan

Ngudn gen phytase Vector plasmid Vi sinh vat chi

B. subtilis NCDC-070, NCIM-2712 Ins T/A E. coli JM-109

B. longum subsp. infantis va B. pPNGPHY pseudso, L. casei

pseudocatenulatum PNGPHYlongum

B. licheniformis PB-13 pET32a E. coli BL21

E. coli pET22b Pichia pastoris

B. amyloliquefaciens DSM 1061 B. amyloliquefaciens DSM 1061

Phytase ter vi ndm

So véi cac ngudn thu nhan phytase khac nhu vi khuan, nAm men thi vi nim duogc
xem c0 trién vong hon ca. Dac biét 1a nhiing loai nAim mdc c6 kha nang phat trién trén
moi treong ban ran sir dung ngudn co chét 1a cac loai phé phu lidu céng ndng nghiép s&
gilp cho viéc san xuat phytase vai chi phi thap (Singh va cs, 2013). Phytase tir nAm duoc
tao ra véi s6 luong 16n, hau hét duoc tiét ra ngoai té bao. Ngoai phytase, nAm méc con tao
ra mot loat cac enzyme khac nhu amylase, cellulase, xylanase, pectinase... s& gilp nang
cao chat luong dinh dudng va kha ning tiéu hoa chét cho thirc an gia suc. Hoat tinh
phytase thuong xuyén duoc thiy & cac loai nAm méc nhu Aspergillus terreus, Aspergillus
ficuum va A. niger (Zhang va cs, 2010). Sinh tong hop phytase tir Aspergillus niger
NCIM 563 bi anh huéng boéi ham Iuong phosphor vo co trong cac loai phé liéu nong
nghiép (Bhavsar va cs, 2011). Cac loai phé liéu ndng nghiép cd chira it hon 4 mg/g
phosphor v6 co cing véi 1% cam gao s& thuc day viéc san xuat phytase sau 11 ngay nudi
cay. Cac loai nAm méc chiu nhiét ciing san xuat phytase trong méi trudng nudi cay chim
ciing nhu trén moi trudng ban ran. Phytase tir ching Thermomyces lanuginosus duoc tong
hop tét nhat ¢ 65°C, pH 6,0. Mot chang nam chiu nhiét khac 1a Sporotrichum thermophile
téng hop phytase tét nhat ¢ 45°C, pH 6,0 trong méi trudng nudi cdy chim va ca trén moi
trudong ban ran. Cac chung nidm nhu Chaetomium thermophilum ATCC58420,
Rhizomucor miehi ATCC22064, Thermomucor indicae-seudaticae ATCC28404 va
Myceliophthora thermophila ATCC48102 ciing duoc ghi nhan tao ra phytase.
Rhizomucor pusillus tong hop phytase t6i wu ¢ nhiét d6 50°C va pH 5,5 trén méi truong
ban rin voi co chit cdm mi (Chadha va cs., 2004). Thermoascus aurantiacus san xuét
phytase trén méi trudng ban téng hop c6 chia glucose, tinh bot va cam mi (Nampoothiri
va cs., 2004). Nghién ciru cia Gulati va cong sy ciing cho thay ching Thermomyces
lanuginosus téng hop phytase trén méi truong ban ran tt nhat ¢ 45°C, pH 6,0. Nhom
nghién ctu ciing toi wu héa qua trinh nudi ciy véi phuong phap dap tng bé mat theo
Box-Behenken trong d6 sir dung cdm mi 1a ngudn co chit chinh (Gulati va cs., 2007).
Thermoascus aurantiacus TUB F43 tong hop phytase manh trén mdi trudng ¢ chira
ngudn carbon 1a glucose va tinh bot, ngudn nito 1a pepton & 45°C, téc d6 lic 150
vong/phut trong 72 gio (Nampoothiri va cs., 2004). Hassouni va cong su cho thay viéc
tong hop phytase tir M. thermophila trén méi truong ban ran sir dung bd mia tot nhat &
45°C va pH 6,0 trong 36 gio v6i d6 4m 70% (Hassouni va cs., 2006).
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Cac chit hoat dong bé mat duoc biét co kha ning gia tang tinh thAm cua mang té
bao, do d6 anh huéng dén su giai phong enzyme. Ham luong phytase gia ting khi bd
sung natri oleate va Tween-80 vao mdi truong ban rin nudi cdy Aspergillus
carbonarius. Nghién ciu cua Mandviwala va Khire ciing cho thay hoat do phytase ting
30% khi thém Triton X-100 vao méi truong nudi cdy A. niger NCIM 563. Viéc cam
g san xuat phytase & Thermoascus aurantiacus ciing duoc ghi nhan khi sir dung moi
truong béan tong hop c6 chira Tween-20 and Tween-80, trong khi Triton X-100 lam
giam hiéu qua thu nhan enzyme (Namapoothiri va cs., 2004). Sporotrichum thermophile
tiét ra phytase ngoai bao khi nudi ciy trén moi trudng ban rin sir dung co chat 1a banh
dau mé. Hiéu qua thu nhan phytase ciing gia ting khi bd sung cac chét hoat dong bé mit
vao moi truong (Singh and Satyanarayana, 2006). Aspergillus oryzae SBS50 tao ra
phytase cao hon & pH 5,0, nhiét d6 35°C va téc do lac 200 vong/phdt trong thoi gian 96
gio 18n men. Niang suat phytase giam khi thém phosphor v6 co vao méi trudng, trong
khi Tween-80 lam gia ting sy ting trudng cua nam va kha niang téng hop phytase
(Sapna va Singh, 2013).

Céc nghién ctu tai Viét Nam ciing tap trung nhiéu vao viéc sang loc cac ching vi
nim phytase ban dia va mot s6 yéu t6 anh huong dén hiéu suat thu nhan enzyme ma chua
c6 nhiéu nghién ctu trién khai san xuat trén quy mé 16n. Cac chung nam Aspergillus
fumigatus duoc phan 1ap tir mau dat I0a duoc phat hién cé kha nang sinh phytase véi hoat
d6 cao nhat thu duoc cao nhit sau 2 ngay khi nudi trén méi trudng ban ran chira bot mi,
pH 4,0 va nhiét do 35°C (Nguyan Thi Ha va Nguy&n Van Tinh, 2015). Trén méi truong
ban ran, bot bip dugc xem 1a ngudn co chét thich hop dé nudi cay thu nhan phytase tir cac
chiing nim Aspergillus niger (Nguyén Thi Xuan Dung va cs., 2012; Pham Duy Hai va cs.,
2013). Trugc sy phét trién rit manh mé cua cong nghé san xuét phytase trén thé giGi, cac
nghién ctru trong nude dudng nhu van chua dép tmg dugc chét lwong nhu mong doi. Céc
nghién ciru tai Viét Nam van dang tap trung vao viéc thir nghiém san xuat phytase tir cac
chang vi sinh vat hoang dai, vin chua c6 mot nghién ciu ndo tiép can theo hudng san
Xuat phytase tir c4c chung vi sinh vt tai to hop. Tuy nhién, truéc nhu cau sir dung thuong
xuyén caa nhiéu loai vat nudi, cac nha nghién ctu va cac co so san xuat tai Viét Nam co
thé sé tiép tuc day manh viéc san xuat cac san pham phytase thd véi gia ré thay vi phu
thugc hoan toan vao cac nguyén lidu phytase ngoai nhap. Bén canh do, v6i ngudn tai
nguyén vi sinh vat ban dia phong phi va ngudn phé phu liéu néng nghiép doi dao, cac
nghién ciru trong nuéc s& tiép tuc tan dung céc loi thé nay dé san xuit cac san pham
phytase phd hop véi yéu cau st dung cia dia phuong va gop phan giai quyét cac van dé
vé 6 nhiém mai truong.

3. Cac san pham men tiéu hoa phytase trén thi truwong thé gioi va Viét
Nam
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Phytase c6 mit trong khoang 75% khau phdn n cia cac dong vat da day don voi
gia tri thi trudng di vuot qua 350 tricu USD mdi nam. Thi truong phytase toan cu &
thoi diém hién tai wdc tinh hon 60% so v&i toan bd thi truong enzyme. Sy ting truong
nhanh chéng nay 1a do gia ting sé luong cac san phim phytase thuong mai. Phytase
duoc bd sung vao thirc dn cho dong vat tiiy thude vao cac dic tinh clia enzyme nhu pH
hoat dong, su on dinh trong cac diéu kién cua da day, su on dinh véi nhiét do va su dic
hiéu co chit (Greiner and Konietzny, 2012).

Do su thiéu hut dang ké hoat dong phan giai phytate trong duong dng tiéu hoa
ctia cac dong vat da day don nhu gia cam, lon va ca doi hoi can phai bo sung phytase
dé gia ting ham luong phosphate c6 thé str dung dugc, dap tmg cho sy ting truong
va phét trién cua vat nudi. Su gia ting ap luc kinh té va tic dong moi truong cua
nganh chin nudi di tao ra sy thanh cong vé mat kinh té cho cac san pham phytase
nhu 1a mot thirc an bd sung cho vat nudi. Natuphos, 12 phytase thuong mai toan cau
dau tién duoc dua ra thi trudng vao nam 1991.

Bing 2. Cdc san phdam phytase thwong mai néi bét trén thé giGi

San phim Vi sinh vit cho Vi sinh vat sin xuét Céng ty
Natuphos Aspergillus niger Aspergillus niger BASF
Finase P/L Aspergillus niger Trichoderma reesei AB Vista
Rovabio Penicillium funiculosum Penicillium funiculosum Adisseo
Finase EC Escherichia coli Trichoderma reesei AB Vista
Optiphos Escherichia coli Pichia pastoria Enzyvia
Phyzym XP Escherichia coli Schizosaccharomyces pombe Dupont
Quantum Escherichia coli Pichia pastoria AB Vista
Ronozym P Peniophora lycii Aspergillus oryzae Dupont
Ronozym Hiphos Citrobacter braakii Aspergillus oryzae BASF

Thi trudng men tiéu hoa cho vat nudi hién nay c¢6 nhiéu san pham chira phytase. Bén
canh nhitng enzyme hd tro tiéu hoa quan trong nhu protease va amylase, phytase ciing
thudng xuyén c6 mit trong san pham dung cho gia cAm va gia sic. San pham men tiéu
héa hau hét 1a hdn hop cdc enzyme nhu xylanase, mannanase, celluase, glucanase,
protease, phytase, amylase..., mot s6 san phdm két hop véi cac vi khudn probiotic va ca
vitamin, amino acid. Mot vai cong ty ciing cung cip cc san phim phytase don dong,
ding b6 sung cho vat nudi hodc 1a ban thanh pham dé tao nén cac san pham khac nhu
Phyzyme XP, Phytase PP. Thyc té hién nay, san phdm ciia cc cong ty trong nu6c chii
yéu str dung ngudn nguyén liéu ngoai nhap, do nguyén liéu phytase nhap khau c6 hoat do
rat cao, trong khi cac nghién ctru trong nudc chi tip trung vao viée tdi wu hoa kha ning
cua gidng ban dia, chua ap dung k¥ thut tai t6 hop vao viéc san xuét phytase.

Bing 3. Cdc san phdam phytase sir dung cho gia cam tai thi truong Viét Nam

San phim Thanh phén chinh Hoat d phytase | Cong ty
KEMZYM V Cellulase, Xylanase, Phytase, Protease, - Néng Tién
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Dry Alpha Amylase
Phyzyme XP 6 loai phytase tu E. coli 5.000 FTU/ g Provini Viét Nam
Nova Protease, Amylase - Anova Viét Nam
megazyme Phytase, Xylanase
Saccharomyces ceravisae
All-zym Lactobacillus acidophilus, 20.000 FTU/ kg Greenvet
Bacilus subtilis,
Protease, Amylase, Xylanase,
Mannanase, Phytase, Vitamin C, Acid
Citric.
Probisol Bacillus subtilis, 35.000 UI/ kg Vemedim
Bacillus coagulans,
Pediococcus acidilaciti,
Xylanase, Phytase, Amylase, Protease,
B-glucanase
Bio-enzyme Phytase, amylase, xylanase, mannase, 170.000 (UI/ L) | Bio-
protease pharmachemie
PRO MEN Beta glucan 1,3-1,6; - Thubc thiy san
Saccharomyces cerevisiae, sinh hoc Tom
Lactobacillus sporogennes, Vang
Lactobacillus acidophilus,
Lactobacillus hevalticus,
Lipase, Protease,
Amylase, Phytase,
Cellulase, B-galactosidase
Phytase PP Phytase 7,249 Ul/ g Dinh dudng Lira
Viét
Super Zym Bacillus subtilis, 20.000 Ul/kg Hanvet
Bacillus clausii,
Lactobacillus faecium,
Lactobacillus acidophilus,
Lactobacillus lactis,
Xylanase, Protease, Amylase, Phytase,
Mannase
Enzyme tiéu | Lipase, Protease, Phytase, - Cong nghé sinh
hoa Xylanase, B-glucanase hoc BIOK
Superzyme-CS | Xylanase, Mannanase, Celluase, 2.000 FYT/g Venamti
(CBS) Glucanase, Invertase, Protease, Phytase, (San pham nhép
Amylase khau tir Canada)
Naphos Phytase, Lysine, Methionine, alanine, 500 FTU/ kg Cong nghé¢ Cach
Cystein, Tyrosine Tan (nhép khau
An Do)

“-”: khéng dé cdp

Céac san pham men tiéu hoa chira phytase tai thi truong Viét Nam c6 hoat do rat
da dang, tir vai don vi cho dén hang ngan don vi hoat d6. Mot s san pham hén hop lai
khong dé cap dén hoat do cua ting enzyme cu thé. Trong khi d6, hau hét cac san
pham déu khuyén céo lidu lwong sir dung nam trong khoang 500-1000g/tin thirc in
tdy theo lira tudi cua gia cam. Piéu nay cho thdy mic du tac dung cua phytase da duoc
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chttng minh rit rd rang nhung viéc danh gia hiéu qua san pham thdng qua hoat d6
enzyme chua that sy chinh x&c. Enzyme phytase tir cAc ngudon thu nhan khac nhau
ludn ¢6 nhitng dic diém xtc tac khac nhau. Thém vao dé, thirc dn cho gia cAm ma cac
trang trai s dung rat da dang, gom nhiéu thanh phan khac nhau, nén dé viéc sir dung
hiéu qua, can c6 céac thir nghiém vé chit lugng san pham trén diéu kién chin nudi thuc
té cua tirng trang trai. Mot vai cong ty thirc dn chin nudi 16n da phdi tron cac enzyme
vao thire an hdn hop dé giup nguoi chian nudi thuan tién hon khi sir dung va nang cao
hiéu qua chan nubi. Theo xu hudng nay, ngoai cac dac tinh phu hop vaéi sinh ly tiéu
hoa vat nudi, cac san pham phytase méi can thé hién duoc mot kha ning chiu nhiét
nhat dinh, dé c6 thé bé sung duoc vao quy trinh tao vién thic an.

4. Vai tro cia phytase ddi voi gia cam

Trong thyc vat, khoang 65-90% tong ham luong phospho duoc duy trir dudi dang
phytate, chtra 6 phan tir phosphate lién két quanh vong myo-inositol va bi phan cét qua
qua trinh khtr phospho boi enzyme phytase. Tuy nhién, kha nang tiéu hoa phytate 1a mot
thach thirc d6i véi lon va gia cam vi hoat dong rat thip cua enzyme phytase noi sinh.
Phytate lién két véi cac ion khoang mang dién tich duwong nhu Ca, Mg, K, Mn hoic Zn
tao ra phuc chat khoang-phytate, khd hoa tan, 1am giam kha nang st dung cac ion nay.
Ngoai ra, phytate c6 thé lién két véi cac chat dinh dudng khac nhu protein, tinh bot...
lam giam kha nang tiéu hoa cua vat nubi. Enzyme phytase thuy phan phytate théng qua
quéa trinh khir phosphor, giai phéng cac ion khoang qua d6 1am tang ty 1& hap thu céc
khoang chat, dac biét 1a phosphor. Ngoai ra, phytase con gidp cai thién méi trudng nho
viéc giam bai tiét phosphor ra ngoai méi truong théng qua viéc ting ty Ié tiéu hoa
phosphor (Selle va cs., 2009). Do do6, st dung phytase, cac nha dinh dudng 1én duoc
nhitng khau phan in khong nhing téi vu duoc ngudn dinh dudng trong nguyén licu ma
con dem lai hiéu qua kinh té cao.

Déi véi gia cam, bd sung phytase tir vi sinh vat ¢ hiéu qua trong viéc cai thién
tinh trang dinh dudng trong khau phan an (Selle and Ravindran, 2008). B sung phytase
vao khau phan an cia ga broiler voi ham luong thap phosphor khong thugc nhom
phytate giup gia ting luong phosphor hap thu clng véi d6 1a giam luong thai ra
(Juanpere va cs., 2004). Vats va cac cong su da bd sung phytase cua nam Aspergillus
niger vao thirc an cho gia cAm va danh gia su giai phong phosphor tir acid phytic trong
thire an (Vats va cs, 2009). B6 sung phytase tir vi sinh vat vao khau phan in cua ga c6
thanh phan co ban 1a bap va ba dau nanh di cho thiy su cai thién vé ngoai hinh va ting
kha nang str dung Ca, P va Zn ¢ ga (Brenes va cs, 2003). M6t nghién ciru tuong tu St
dung phytase tur A. niger ciing cho théy ga tang truong tbt, hap thu P, Ca tt hon va tang
kha nang khoang hoa xwong & ga broiler (Ahmad va cs., 2004).

Viéc bo sung phytase tir vi sinh vat giap ting lwong Zn va Mn kha dung trong hdn
hop thirc n bip — ba dau nanh cua ga broiler. Két qua cac nghién ciru tuong ty ciing cho
thdy su tang truong, hap thu phosphor tét hon vao co thé va giam luong phosphor thai ra
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trong phan (Vohra va cs., 2006). Do d6, hé sé FCR (Feed Conversion Ratio — hé s chuyén
dbi thirc an duogc dinh nghia 14 ty 1é thirc an tiéu thu trén mot kg ting trong) cua ga sir dung
phytase thap hon so véi ga khong sir dung, da ching té hiéu qua kinh té cua enzyme
phytase tir P. anomala (Vohra va cs., 2006). Nghién cttu cua Pillai ciing da cho thdy b
sung phytase khdng chi gidp 1am giam ham lugng nito tong s6 trong phan va ting luong
phosphor hoa tan ma con anh huong dén ham lugng phosphor trong phan (Pillai va cs,
2009). Nang suat triang, khéi lugng trimg va luong thirc dn hap thu ting & nhém ga co sir
dung phytase so v6i nhém ddi ching (Ahmadi va cs., 2008). Thirc in c6 bé sung phytase
khong anh huong dén khdi luong long do tring, trong khi long tring va khdi lugng vo
trang bi anh hudng dang ké. Ga broiler st dung thire an 1 bap dwoc chuyén gen biéu hién
phytase tir E. coli cho thay sy giam dan ham lugng acid phytic trong suét duong tiéu hoa
(Nyannor va cs., 2009). Két hop giita carbonhydrase va phytase cai thién kha ning hap thu
dinh dudng va gia ting gia tri ciia hon hop thire dn lia mi va dau nanh. Hon hop xylanase,
amylase, protease va phytase cai thién ning suat ciia ga khi str dung thirc an c6 thanh phan
chinh 12 bap va dau nanh, trong d6 phytase dong vai trd chinh (Tiwari va cs., 2010). B6
sung phytase vao khau phan n cua ga broiler véi liéu lugng 5000 FTU/kg 1am ting pH da
day, ta trang va rudt, kéo theo do 1a su gia ting hap thu P va Ca mét cach rd rang (Walk va
cs., 2012).

Khéc vai céac loai vat nubi khac, trude khi di da day, thuc an duoc chira trong mét
tai truéc nguc goi 1a diéu. Co quan nay 1a noi luu trit trung gian thirc an cho qua trinh
tiéu hda. Hiéu qua sir dung cua diéu lién hé chat ch& voi ty Ié thire an chuyén qua va
tinh trang ciang day cua nd. Diéu c6 thé chia dén 40g thirc an sau khi an khoang 1 gio.
Trong khoang 4-5 gio sau dé, luong thirc 4n trong diéu con khoang 10g (Svihus va cs.,
2002). Chinh viéc thiéu cac enzyme noi sinh nén diéu khong c6 céc chirc ning quan
trong trong viéc tiéu hoa thuc an. Loi dung diéu ndy, cac san pham men tiéu hoa huéng
t6i viéc nang cao kha niang hoat dong ciia cc enzyme trong diéu gia cam. Hon hop thic
an trong diéu duoc 1am am va dao tron mot phan da giup cac chat dinh dudng bi phan
cat thanh cac chat dé hoa tan hon. Ngoai thoi gian luu trit thirc an, pH trong diéu ciing 1a
yéu té can quan tam khi sir dung c&c san pham men tiéu héa. Gia tri pH trong diéu gia
cam c6 tinh acid va thay doi trong mot khoang rong. O cac gidng ga broiler, pH diéu
nam trong khoang 4,5-5,8 d6i voi ga Ross 308 va 4,3-5,1 dbi voi ga Cobb 500. Ham
luong acid phytic c6 thé giam 50% & doan nay cua 6ng tiéu hoa trong thoi gian 100
phat. Thi nghiém cia Denstadli di cho thay acid phytic (IP6) bi phan giai dén 86%
trong 45 phat khi t ¢ diéu kién twong tu nhu trong diéu gia cam (Denstadli va cs, 2006).

5. Hiéu qua bo sung phytase vao thic in cho gia cAm

Véi kha nang phan hiay phytate in vitro manh mé, nhiéu dong san pham chia
phytase di duoc san xuat va bd sung vao khau phan an cho vat nudi. Nhiéu thir nghiém
trén cac gidng ga cu thé da duoc tién hanh trong khoang 20 nam tré lai ddy. Hau hét cac
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nghién ctru tap trung vao viéc danh gia ty Ié ting trong va kha ning hap thu phosphor
hoac khoang chét tong sé vao xuong. Mot vai nghién ciru ciing da dé cap dén kha ning
thuy phén IP6 ¢ cac mace do khac nhau. Bén canh viéc ching minh vai tro ctaa cac san
pham phytase, liéu luong st dung ciing 13 yéu tb rat quan trong, gitp nguoi chin nudi
tiét kiém chi phi va phat huy duoc hiéu qua téi da cua san pham.

Mot s tac gia da danh gia tac dung cua phytase liéu cao Super dosing ddi véi vat
nudi. Enzyme phytase lidu cao c6 nghia 13 bd sung ham luong enzyme phytase trong
khau phan in véi ty 1& cao hon muc can thiét dé dap (ng yéu cau caa phosphor kha
dung ciing nhu ting cuong hiéu suat ddi véi vat nudi (Kies va cs., 2006; Cowieson va
cs., 2011).

Véi lieu phytase thong thuong (500 FTU/Kg thirc an), myo-inositol phosphate
ester 6 (IP6) s& timg budc duoc chuyén héa thanh IP4 va IP3. Tuy nhién, IP3 va IP4 vin
c6 kha nang @c ché hoat dong caa pepsin mic di & mic do thap hon IP5 va IP6. Nghién
ctru ciia Cowieson ciing cho thay kha ning hoa tan ctia IP3 va IP4 van con thap. IP3 chi
hoa tan trong rudt non vai ty 1€ 8% trong khi IP4 hoa tan 31% trong rugt non va 6% o
rudt gia. Thém vao dé, chung vin c6 thé tao phic véi kém va cac khoang chat khac.
Enzyme phytase liéu cao (1.500 FTU/Kg thirc an) s& gitp loai bo 1P4 va IP3 (Yu va cs.,
2012) do d6 nang cao kha ning sir dung chat khoang. Nam 1971, Nelson va cong sy lan
dau tién bao céo vé viéc bd sung enzyme phytase liéu cao trong khau phan an coa ga
cho thdy ham luong phosphor gia ting khi ting liéu phytase tir 950 FTU Ién 7.600
FTU/Kg thirc an. Mot s6 nghién ciru khac ciing da dua ra liéu khuyén nghi phytase cho
gia cam 12 500 FTU/kg thirc an (Selle va Ravindran, 2007; Cowieson va cs., 2009). Tuy
nhién, khi bd sung phytase véi lidu 1én dén 12.000 FTU vao mdi kg thic dn ¢6 thanh
phan chinh 12 ngd cho ga thit lai 1am giam ham lwong phosphor phytate.

Viéc sir dung phytase liéu cao trén 1.000 FTU/Kg thtic an giup ting cuong kha
ning cung cap chat dinh dudng kha dung sin c6 tir thirc an, ting giai phong phosphate
tir phytate va do d6 tang ty 1& Ca/P kha dung dong thoi gidp giam ham lwong phytate
trong hé tiéu héa (Cowieson va cong su., 2011). Liéu phytase tiéu chuan c6 thé nhim
vao viéc chuyén hoa tir IP6 thanh céc este thap hon nhu IP4 va hoic IP3 (kha ning hoa
tan van tuong ddi thap). Tuy nhién véi khai niém enzyme phytase liéu cao c6 thé gidp
phan giai IP6 thanh IP1, 12 chat ¢ kha ning hoa tan cao & phan trén cua dng tiéu hoa
nhu da day va ta trang di vé6i lon hodc diéu, da day tuyén va mé & gia cam.

Trong cac nghién ctru danh gia vé hiéu qua cua viéc sir dung phytase liéu cao da
cho thiy nhu cau phosphor cua vat nudi dugc dap tng day da khi bd sung phytase voi
lidu tir 500-750 FTU/Kg thirc an. Do d6, viéc cai thién nang suét véi liéu phytase cao
hon 750 FTU/Kg thirc dn c6 thé c6 lién quan dén céc co ché riéng biét so véi viéc dap
g nhu cau phosphor cho vat nudi. Didu nay cho thay viéc dé xuat cai thién ning suat
vat nudi cua viéc sir dung phytase phytase liéu cao 1a két qua caa cac chat dinh dudng
khac (Cowieson va cs., 2011).

73



http://doi.org/10.37550/tdmu.V]S/2021.06.247

Mot sé nghién ciru ciing cho thiy anh huéng cua viéc bo sung phytase 18n hiéu suat
chin nudi duoc udce tinh véi lidu luong tir 500-1.500 FTU/Kg thire an. S6 luong cac cong
b V& nghién ctiu str dung phytase liéu cao ngay cang nhiéu. Do d6, viéc st dung phytase
liéu cao s& gidp tiét kiém chi phi thie dn bang cach giam b sung Cas(POs), dong thoi
ciing cai thién hiéu qua cua céc chét dinh dudng sin cé trong nguyén liéu va ting hiéu
suét sir dung myo-inositol sin ¢ trong nguyén liéu thirc an cho sy phét trién caa vét nudi.

Nhiing nghién ctu lién quan dén phytase tai Viét Nam tap trung nhiéu vao viéc
sang loc cac ddi tuong vi sinh va cac yéu té caa méi truong 1én men anh hudng dén kha
ning sinh tong hop phytase cua cac chung. Nhiing ther nghiém trén gia cam véi cac quy
md thi nghiém khac nhau van chua c6 nhiéu. Mac du cac cdng bd ngoai nude trude day
da cho thay hiéu qua rd rang cua cac san pham chtra phytase. Tuy nhién, véi dac thd moi
trudng chin nudi, diéu kién chin nudi va thanh phan khac nhau trong khau phan an, cac
thir nghiém ciing can duoc tién hanh vai cac san pham phytase trong cac diéu kién chin
nudi cu thé caa ting trang trai. Tac dong cua phytase ciing di duoc khao sat trén cac khau
phan in c6 ham luong P. phytin khac nhau. Trén dbi tugng thir nghiém la ga Ross 508 va
ga Ri lai, san pham Phytase 5000 bo sung vai liéu 1g/kg thirc an vao khau phan an da co
anh huong tich cyc dén kha niang khoang héa xuong ciing nhu cai thién kha ning tiéu hoa
Ca va P. Ham luong khoang tong sé ting 4,65-6,12% & ga Ross 508 va 4,15-7,54% & ga
Ri lai cua ca hai dang khau phan. Ty I¢ tiéu héa phosphor & nghiém thtc P. phytin cao
tang 12,75% so véi 16 khdng bd sung phytase & ga Ross 508 va 14,77% & ga Ri lai.
Twong ty, & khau phan cd P. phytin thip, 16 duoc bd sung phytase c6 ty 1& hap thu
phosphor tang 12,82% & ga Ross 508 va 12,09% ¢ ga Ri lai. Mac du ham lugng khodng
tong sb va ty 18 hap thu phosphor khong bi anh huong boi ham lugng P. phytin trong khau
phan nhung ty 18 tiéu héa Ca cua ga lai bi anh huong bai ham lugng phytin va viéc bd
sung phytase vao khau phan. O nghiém thic c6 P. phytin cao, ty Ié tiéu héa Ca ting
19,59% so Vi 16 khdng bo sung phytae & ga Ross 508 va 7,86% & ga Ri lai. O khau phan
c6 P. phytin thap, ty I tiéu hoa Ca ciing ting 1én 7,50% & ga Ross 508 va 4,25% & ga Ri
lai. San pham phytase gitip gia tang ty 1 hap thu Ca ¢ nhiing khau phan c¢6 ham lugng
phytin cao (Nguyén Thu Quyén, 2011).

Trong thuc té, cac san pham men tiéu hoa it khi dugc sir dung don 1é. Thay vao do,
mét hdn hop gdm nhiéu loai enzyme nhu phytase, amylase, protease, cellulase, mannase. ..
duoc bo sung vao thirc an cho gia cam dé tang hiéu qua sir dung thire n va lam giam mui
hdi chudng trai. Nhém nghién ciru ciia cong ty Saigon Nutrition da thir nghiém sir dung két
hop hdn hop enzyme carbohydrase véi phytase ¢ cac liéu luong khéc nhau (500-1.500
FTU/kg thtrc dn) nham ting kha ning pha v cac Non-starch polysaccharide (NSP), tao
diéu kién cho phytase thay phan phytate trong cac nguyén liéu thuc vat phd bién trong
khau phan an, tir d6 cai thién ning suit ting treong va su khodng héa xuwong cua ga thit.
Thi nghiém tién hanh trén 640 con ga trong Cobb 500, duoc chia lam 8 nghiém thirc. Két
qua cho thay khi str dung két hop phytase ¢ liéu dung 500 FTU/kg va 500mg/kg hdn hop
enzyme carbohydrase cho két qua tdi wu so véi céc liéu phytase cao hon. Sau 35 ngay
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nudi, trong luong ga ting 8 % (P<0,05), mat d6 khoang co thé (BMD) ting 4% va ham
luong khoang chat co thé (BMC) ting 5% so véi 16 d6i chung. Bong thoi két qua trén cho
thdy rang, khi sir dung hdn hop cac enzyme carbohydrase dd gitip phd v cac NSP 1am
tang kha ning tiép x(c cua phytase voi co chit cho nén ngay ca khi sir dung liéu phytase
thap, hiéu qua dat duoc ciing twong tu khi str dung phytase & liéu cao hon (Saigon nutrition
team, 2020). Thir nghiém sir dung ché pham Bacillus enzyme c6 chira phytase, hdn hop vi
khuan probiotic va cac enzyme tiéu hoa khac trén ga Cobb 500 ciing cho két qua khoi
luong ga ting 7,67% va chi s6 FCR giam 5,86% (Tir Quang Trung, 2020). Mét nghién ciu
trén ga tha vuon 7 tuan tudi ciing cho thay san pham phytase tir Trichoderma asperellum
c6 thé 1am giam ham luong phosphor vo co trong phén tir 14,5 dén 39,1% (Tran Ngoc
Hung, 2021).

Nhitng thir nghiém thyc té trén di cho thay cac san pham phytase da phat huy
nhiéu tac dung trén gia cam, gidp vat nudi ting truong tot va giam thiéu nguy co 6
nhiém moi trudng tir chat thai vat nudi, phi hop cho viéc chin nudi quy mé Ion phat
trién theo huéng bén viing. Tuy nhién, hau hét cac thi nghiém nay thyc hién trén céc
giéng ga sir dung thirc vién hdn hop. Trong khi d6, & ndng thén nhiéu ho chin nudi
ga tha vuon véi quy mé nho, cung cap san pham tai dja phuong van chua quan tim
nhidu dén viéc sa dung men tiéu hoa phytase. Do d6, trong twong lai cé thé s& co
nhiéu hon cac nghién ctru thuc nghiém trén cac giéng ga dic san hoic cac mé hinh
nudi ban chin tha, dé timg budc su dung cac san pham phytase, nang cao hiéu qua
cho kinh té chan nudi tai dia phuong.

6. Két luan

Hiéu qua cua phytase da dugc chung minh bang nhiéu thi nghiém invitro va cac
thir nghiém trén gia cam thyc té. BS sung phytase vao thic an gitp cho gia cam hap thu
phosphor va khoang chit tét hon, cing véi d6 1a lwong phosphor trong phan thai ra moi
truong giam di dang ké. Trong béi canh nganh chin nudi gia cAm dang phat trién theo
hudéng quy mo trang trai 16n, giai phap str dung phytase thuong xuyén s& gidp tiét kiem
duogc chi phi thire an cho gia cam, giam b6t nguy co 6 nhiém tir ngudn phan thai ra moi
truong, gitp nganh chin nudi gia cAm phat trién bén virng. Pay ciing 1a xu huéng phét
trién theo hudng hién dai, than thién voi moi truong ciia nganh chin nudi gia cam tai
Binh Duong cling nhu tai Viét Nam hién nay. Mac du thi truong trong nudc hién nay
cha yéu str dung ngudn nguyén liéu phytase ngoai nhap, nhung véi cac nhitng lgi thé vé
ngudn giéng ban dia da dang va nguyén lidu nudi ciy doi dao, cac nha nghién ctu trong
nudc s& tiép tuc tap trung vao hudng san pham phytase gia ré, phi hop veéi sinh ly cua
cac gidng ga dic san va cac mo hinh chin nudi dic thu caa dia phuong.

Loi cam on
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Téc gid xin chan thanh cam on s hé tro thiét bj cua Vién Phéat trien Ung dung,
Truong Dai hoc Thi Dau Mét; s hé tro kinh phi trong khuén khé dé tai cap co
s véi mé s6 DT.20-072.
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