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ABSTRACT

The effects of phytase supplementation (Bacillus subtilis Ba 58 in the lab) in diets on growth,
feed utilization and phosphorus content of tra fish (Pangasianodon hypophthalmus). The
experiment includes four isonitrogenous (33,3% crude protein) were prepared with graded
levels of supplemental phytase (500 U/kg, 1000 U/kg and 1500 U/kg) and controls (no added
phytase) in diets and was repeated 4 times for 12 weeks. At the end of the experiment, the
results showed that fish fed with feed supplemented phytase improved final body weight,
weight gain and specific growth rate and higher phosphor fish compared to controls (P <0.05).
Furthermore, the addition of phytase reduce the amount of phosphorus discharged into
environment from catfish. In particular, the phytase supplementation with 1500 U/kg feed
gained the best results.
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PAT VAN DPE

Thirc dn c6 ngudn gbe protein thie vat duge st dung 13 sy lya chon thay thé choviéc ton kém
va khan hiém bot c4 trong thirc an thiy san cling nhu chin nuéi. Tuy nhién, mbi quan tam 1én
VGi cac thanh phan thyc vét 1a sy hién dién cta chét khang dudng (phytate). N6 dugc tim thiy
trong hau hét cac thirc dn c6 ngudn gde tir thue vat nhu gao, lia mach, dau twong, bong va
me, chiém tir 60-90% tong phosphor (P) 1a thanh phan khéng hitu dung cho c& (NRC, 1993;
Lopez va ctv.,2002). P con lai dugc ton tai dudi dang phosphate v6 co hoa tan va P té bao.

Phytase la enzym lam giam hiéu lyc tinh khang dudng cua thirc an ¢6 ham lugng phytate cao. Phytase
hién dién trong tyr nhién, tir vi sinh vat, thie vat ciing nhu mot sé mo dong vét. Chang han nhu phytase
dugc phan lap tir thyc vat (Reddy va ctv., 1989), vi khuan (Rodriguez va ctv., 1999) va nim
(Pasamontes Va ctv., 1997). Phytase ¢6 thé lam tang hap thy P trong co thé vat nudi them 60%
va dugc ding nhu 1a chat bé sung bét budc cho thic n chan nudi & chau Au, Pong Nam A,
Han Qudc, Nhat, Dai Loan dé giam tac hai dén moi truong do P tir phan vat nudi thai ra.
Mot s6 nghién ctru vé hiéu qué cta phytase trong thiy san da dugc cong bd & mot s6 quédc
gia trén thé giéi. Theo Furuya va ctv., (2001), viéc str dung phytase trong khau phan thirc an
nham tang calcium va phosphor hiru dung, cai thién toc d¢ ting truong va ting hidu qua su
dung thirc an. Viéc thuc hién hoat tinh phytase tir cac vi sinh vat 1000Ul/kg thic an mang
lai két qua trong viéc tang truong va sir dung cac chat khoang tuong tu vai viéc sir dung cac
khau phan thirc an tir thuc vat bo sung véi phosphor vo co (Liebert va Portz, 2005).

Do d6, cacsinh vat c6 kha ning tong hop phytate véi hoat Iuc cao d4 tré thAinhméi quan tam
I6n di véicac nha nghién ciru ndi chung va xay dung thic an thiy san noi riéng.Vi vay,
chiing t6i tién hanh nghién ciru: (1)Xac dinh enzyme phytase bo sung thich hop trong khau
phan thic n dén kha ning ting truong va hiéu qua st dung thirc n ciia ca tra
(Pangasianodon hypophthalmus) va (2) tim hiéu vé kha ning giam thai phosphor ra moi
trudmg nudc tir phytase trong khau phan thirc an.
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PHUONG PHAP NGHIEN CUU

Ca dugc bd tri ngodi troi trong composite (1m®) véi mat do 60 con/composite (9,7 +
0,05g/con) va hé thong suc khi dugc lip dit nhim dam bao cung cap du oxy cho ca. Cac bé
dugc ddy ludi manh nham tranh hién twong cd phong ra ngoai trong qua trinh thi nghlem
Ngoai ra, hé thong thi nghiém duoc th1et ké thém thiét bi su6i nhiét nhim ning cao va 6n
dinh nhiét d6 nuéc. Thi nghiém duoc tién hanh dé danh gia anh hudng cua phytase (thu dugc
hoat tinh cao nhat cia vi khudn B. subtilis Ba 58) Ién toc d¢ ting trudng, hidu qua st dung
thirc &n va ham luong phosphor thai ra cua cé tra (P. hypophthalmus). Thi nghiém gdm c6 4
nghiém thuc:

Nghiém thirc 1: Hoan toan khdng bo sung phytase trong thirc an (d6i ching)

Nghiém thirc 2: B6 sung phytase 500 Ul/kg thirc an

Nghiém thirc 3: B6 sung phytase 1000 Ul/kg thirc dn

Nghiém thirc 4: BS sung phytase 1500 Ul/kg thirc dn
Puoc 4 lan lap lai va ham lugng 33,3% protein ciia khau phan thirc dn. C4 thi nghiém duoc
cho an tbi da 2 lan/ngdy. Cac nghiém thic dugc phan bb ngiu nhién va thoi gian thi nghiém
12 tuan.

Bang 1. Cong thirc thirc dn cua cac nghiém thirc trong thi nghiém

Nguyén liéu (%) Nghi¢m thirc
Doi chirng 500U1/kg 1000UI/kg  1500UI/kg

Banh dau d4u nanh 49,68 49,28 49,36 49,22
Cé&m gao 16,60 16,34 16,04 16,28
Banh dau cai 10,00 9,81 9,11 9,10
Bot ca 3,10 3,00 3,00 3,00
Khoai mi l4t 14,30 15,03 15,85 15,46
CMC 0,10 0,10 0,10 0,10
Déu ca 2,62 2,64 2,64 2,64
Déu nanh 2,60 2,60 2,60 2,60
Khoéang premix* 0,50 0,50 0,50 0,50
Vitamine premix? 0,50 0,50 0,50 0,50
Phytase® 0,00 0,20 04 0,6
Tong 100,00 100,00 100,00 100,00
Thaz;) 5£a§h§fﬁ‘ﬁ§)0hat Péi chimg 500Ullkg  1000Ulkg  1500Ul/kg
D6 am (%) 6,57 7,28 6,76 6,73
Chit xo (%) 7,09 6,44 7,53 6,48
Chit béo (%) 8,04 7,83 8,01 7,25
Phosphor (%) 0,90 0,92 0,93 0,96
Protein (%) 33,67 33,39 33,16 33,10
Khoéng (%) 6,68 6,79 6,33 6,69
Phytase (Ul/g) 0,03 0,65 0,93 1,43

CMC: Carboxymethylcwllulose

'Khoang premix (g/kg): Cobalt chloride (CoCl,.6H,0) 0,074; CuSO.5H,0 2,5; FeSO,.7H,O 73,158;
MgSQO,.7H,0 283,980; MnSO,4.H,0 6,5; KI 0,680; Na,SeOs 0,100; ZnS0O,.7H,0 131,92 va cellulose 501,088.
2Vitamin premix (g/kg): vitamin A 20001U; vitamin B1 (thiamine) 5mg; vitamin B2 (riboflavin) Smg; vitamin B6
5mg; vitamin B12 0.025mg; vitamin D3 12001U; vitamin E 21mg; vitamin K3 2.5mg; folic acid 1.3mg; biotin
0.05mg; pantothenic acid calcium 20mg; inositol 60mg; ascorbic acid (35%) 110 mg; niacinamide 25mg.
*phytase: thuec hién phiong phdp phun. Can 0,2 g(500 UI), 0,4 g(1000Ul)va 0,6g (1500U1) phytase hoa tan vao
250ml nuGe cdt. Sau dé, sir dung mét méy khudy tir trong 10 phit ¢ nhiér dg phong dé c6 duwoc mot enzyme chat
I6ng dong nhdt. Méi enzyme chat Iong da duwoc phun trén 1 kg ciia cac logi thire an can thir nghiém. Thike an
duwgc sdy khé & nhiét @3 37°C va dwoc dong géi kin. Cudi cing dwpe bdo quan trong ti lanh cho dén khi siv
dung.
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Phuong phép thu mau

Theo dbi chi tiéu moi truong nudc:

- pH, nhiét 6 va DO: do hang ngay (sang 8:00 va chiéu 16:00) bang may HANNA
- NO; va NHj: do 1 14n/2 tuan.

Trong qua trinh thi nghiém, ching t6i tién hanh thu mau dé xac dinh cac chi tiéu: ting truong,
hé so chuyen d6i thirc an (FCR) phosphor cua c4, ti 1¢ tich lily phosphor, hi¢u qua st dung
protein va ti 1¢ tich liy protein va ti 1¢ song cua ca thi nghiém.

- C& s& dugc theo dbi hang ngay, néu phat hién ca chét phai 1y ra khoi bé va ghi chép lai.
Luong thirc an cta ca hang tuan dugc can va ghi chép lai.

- Trong luong va s6 luong ca trong mdi bé s& duoc xac dinh vao lic bit dau thi nghiém va ct
sau 4 tuan ca sé& duoc tién hanh can 1 lan cho dén khi két thuc thi nghiém (12 tuan) nhim
danh gia mtrc d6 tang trong ctia ca trong sudt qua trinh thi nghiém.

- Khi bét dau thi nghiém, 60 con c4 s& duoc bit ngdu nhién dung Iam mau c4 ban dau. Két
thdic thi nghiém, 14y ngiu nhién 8 con/nghiém thirc. Mau ca dugc bao quan & nhiét d6 -80°C
dé 1am mau phan tich protein, khoang, lipid, d6 4m va ham luong phosphor trong co thé.

- 200 g thie dn cua timg nghiém thirc duoc phan tich hoat tinh cua phytase va thanh phan
dudng chét cua thic an: d6 am, protein, lipid, phosphor, chét xo, khoang tong sd va va ham
lugng phosphor.

Xac dinh mot s6 chi tiéu danh gia toc do tang truong va hiéu qua sir dung thirc an

(1) Ti 1é séng (%) = (N¢/N;) x 100
(2) Tang trong: WG (%) = 100 x [(W2 — W1)/W1] hodc WG (g) = W2— W,
(3) Toc do tang trudng dac biét: SGR (%/ngay) = 100 X [In (W>) — In (W1)]/N
(4) Hé sb bién ddi thuc an:
FCR = Luong thic in st dung(g) (100% vat chat khd)/W(g)
(5) Hiéu qua str dung protein:
PER = W (g)/Luong protein trong thirc dn d4 st dung (g) (100% vat chat kho)
(6) Luong phosphor (P) thai ra méi truong twong ung vdi 1 kg tang trong cta ca (g P/kg WG)
Phosphor thai ra méi truong (g P/kg WG) = (tong luong P trong thirc in ca tiéu thy (g) —
lugng phosphor tich iy cua cé (g))/tang trong cua ca (kg)
Trong do:
Ni: s6 cabd tri thi nghiém
N : s6 ca thu hoach khi két thiic thi nghiém
W, : trong luong ca bd tri thi nghiém (g)
W,: trong luong cé khi két thic thi nghiém (g)
N: S6 ngay thi nghiém

Phan tich théng ké

Tat ca cac sb lidu thu thap dugc sau thi nghiém dugc tinh toan bang phdn mém Excel va xu Iy
thong ké theo phuong phap phéan tich phuong sai mot va hai yéu té (one way va two way
ANOVA) bang phan mém Stagraphic for Win. Su khac biét vé cac chi tiéu trong thi nghiém
gitta cac nghiém thirc duoc so sanh bang tric nghiém Tukey v6i mic ¥ nghia thong ké P <
0,05.

KET QUA VA THAO LUAN

Dé kiém chung hiéu qua phytase da dwoc san xuat tir phong thi nghiém, tién hanh thir nghiém
danh gia viéc bd sung phytase trong khau phan thirc an dén kha ning ting truong va hiéu qua
st dung thic an va phosphor & d6i tugng nghién ciu 1a ca tra (Pangasianodon
hypophthalmus).
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Yéu t6 moi truong: Moi trudng song ciia dong vat thiy san 1a nudc nén chat lugng nudc co
anh huéng rat 16n dén sy sinh truong va phat trién cua chung (Boyd va Tucker, 1998). Do do,
trong sudt qua trinh thi nghiém cac thong sé moi truong pH, nhiét ¢, ham luong oxy hoa tan
(DO) duoc theo dbi hang ngay va NHs, NO, duoc theo ddi 2 tuan/lan nhim dam bao cac
thdng sé moi trudng ludn nam trong khoang thich hop cho sy sinh truong va phét trién cua ca
tra thi nghiém (Pham Van Khanh, 2000).

Bang 2. Thong s theo d&i mdi trudng nudc trong thi nghiém
Chi tiéu méi truong nwéc Khoang dao dong

Nhiét do (°C)
Budi sang 27,0-31,9
Budi chiéu 27,3-318
Oxy hoa tan DO (mg/L)
Bubi sang 3,0-54
Budi chiéu 30-76
pH
Budi sang 62-74
Budi chiéu 62738
NH; (mg/L) 0,000 — 0.065
NO, (mg/L) 0,001 - 0,04

Sinh trudng va ti 1€ song cua ca

Thi nghiém duogc tién hanh dinh ky 4 tudn can c4 mot lan cho dén khi két thic thi nghiém
nhim danh gia muc do ting truong cua ca trong sudt qua trinh thi nghiém. Két qua ting
truong cua ca dugc trinh bay & Bang 3.Két qua cho thiy sau 56 ngdy nudi, trong lugng cé cia
thi nghiém bt dau thé hién sy sai khac c6 ¥ nghia vé mit thong ké (P < 0,05). Trong luong ca
trung binh ¢ hai nghiém thirc ¢6 bd sung phytase (1000 Ul/kg va 1500 'Ul/kg thie an) cao
hon ¢6 y nghia so v6i nghiém thuce abi chung (P <0,05). Xu hudng nay tlep tuc dugc thé hién
rat rd ¢ 1an can cudi thi nghiém vao ngay thir 84, trong lwong trung binh cé thi nghiém dat cao
nhat tai nghiém thirc bd sung phytase 1500 Ul/kg thirc an (41,10  1,31g/con).

Bang 3. Trong lugng trung binh (g/con) cua c4 tra thi nghiém qua céc 1in can

Ngay thi nghiém

Nghi¢m thuc

0 28 56 84
Pdi ching 9,69 + 0,04 1586°+0,12  23,48%°+1,10 31,81+ 1,14
500Ul1/kg 9,70* + 0,06 16,16+ 0,47  24,48%+0,58 35,01° + 0,91
1000 Ul/kg 9,69% + 0,04 16,13*+0,15  2556" +0,53 37,82°+ 1,24
1500 Ul/kg 9,70* + 0,04 16,45+ 048  27,46°+0,79 41,10°+131

S6 liéu trong bang Ia gid tri trung binh cua 4 lan lap lai + SD. Gid tri trong cung mot cot co
cac ky tw chir cai khac nhau theé hién sy khdc biét ¢6 y nghia vée mat thong ké (P < 0,05).

Trong thi nghiém, c4 duoc bd tri ngiu nhién véi trong lugng ban dau cta ca ¢ cac nghiém
thire 1a nhu nhau (9,7 + 0,05g/con), khong c6 sy khac biét vé mét théng ké (P > 0,05). Hon
Nita, tit ca cac chi tiéu vé chat lugng nude duge ghi nhan 1a ludn nam trong khoang thich hop
cho sy sinh trudng va phat trién binh thuong cta cé tra thi nghi¢ém. Thém vao do, két qua
phan tich thanh phan dudng chat cta thirc an thi nghiém cho thdy cac yéu t6 dinh dudng dong
déu giira cac ngh1em thirc, ngoai trir yéu t& phosphor va hoat tinh phytase thé hién cao hon
theo murc d6 bo sung vao thirc dn cua cac nghiém thirc thi nghiém. Tir nhitng diéu kién trén da
chimg to cac két qua vé sy ting trudng ciia ca tra thi nghiém 1a do anh huong cua viéc bd
sung phytase vao thuc an.

Dé thiy ro horn vai trd cia viéc bo sung phytase ¢ cac mirc khic nhau trong thirc an thé hién
su khéc biét vé téc do tang truong cua cd thi nghiém nhu tang trong (WG), toc do tang truong
dic biét (SGR) va ty 1¢ song cuia ca. Két qua thi nghiém cho thiy ting trong va toc do ting

103



truong ddc biét ctia ca ¢ nghiém thirc bo sung phytase thé hién cao hon va ¢6 y nghia vé mit
thong k& (P < 0,05) so véi nghiém thirc ddi chirng. R rang, nghiém thic bd sung phytase
1500 Ul/kg thirc an mang lai su ting trong va toc do ting truong dic biét cao nhét tuong tmg
31,40 £ 1,30 (g) va 1,68 + 0,03 (%/ngay), trong khi d6 & nghiém thic ddi chimg dem lai két
qua thap nhét 12 22,12 + 1,67 (g) va 1,39 + 0,04 (%/ngay) (Bang 3.6). Két qua cua thi nghiém
cho thiy viéc bd sung phytase & ham lwong tir 500 Ul/kg dén 1500 Ul/kg thirc dn c6 ham
lugng protein tir thyc vat cao (Bang 4) dé cai thién téc do ting trudng cua cé tra.

Bang 4.Tang trong (WG), toc do ting truong dic biét (SGR) ctia c4 thi nghiém

Nghiém thirc WG (g) SGR (%/ngay) Ty 16 song (%)
Dbi chirng 22,12% + 1,67 1,39% + 0,04 98,33*+ 1,18
500UI/kg 25,30% + 1,19 1,49° + 0,04 96,67°+ 1,18
1000 Ul/kg 28,12 + 1,55 1,60° + 0,05 98,33%+ 1,67
1500 Ul/kg 31,40°+ 1,30 1,68 + 0,03 96,67° + 2,64

S6 liéu trong bang [a gid tri trung binh cua 4 lan lap lai + SD. Gia tri trong cUng mot cot c6
cac ky tw chir cdi khdac nhau the hién sy khdc biét ¢6 y nghia vée mat thong ké (P < 0,05).

Mot s6 thi nghiém cho théy viée b sung enzyme phytase vao thuc an gilp thuy phan phytate
giai phong phosphor va mot s6 dudng chét khac tir 6 cai thién dugc hiéu qua sir dung thic
an, phosphor va toc do tang truong cua ca (Kumar va ctv., 2011; Adeola va Cowieson, 2011).
Nhiéu nghién ctru gan ddy cho thiy phytase co thé cai thién tdc do ting truong ciia nhidu loai
ca nhu ca da tron My (Jackson va ctv., 1996); ca tré phi (Van Weerd va ctv., 1999; Nwanna
va ctv., 2005); c& Pangasius pangasius (Debnath va ctv., 2005); ca basa Pangasius bocourti
(Tran N.T. Kim, 2005). Tran Ngoc Thién Kim (2005), bd sung phytase & ndéng do6 1500
FTU/Kg thirc an gitip cai thién tc do ting truong ca basa. Theo Nwanna va ctv., (2005), xur ly
bot dau ndnh bang nhiét d6 cao trudc khi bo sung phytase c6 thé nang cao téc do tang truong
cta ca tré phi. Tuy nhién, ciing c6 mot s6 tac gia cho rang viéc bd sung phytase vao thirc dn
khong cd anh hudng tdi ting trong cua mot so loai ca khi cho ca an thirc an c6 ham lugng
protein thyc Vat cao nhu ca hoi van (Vielma va ctv., 2000; Wang va ctv., 2009); ca da tron My
(Yan va ctv., 2002). Sy khéc biét vé mot s6 két qua nay ¢ thé lién quan toi sy khac biét cia
cac thanh phan trong thirc an, diéu kién nudi khac nhau, cic loai ca khac nhau, loai va déac
tinh cia enzyme phytase b 'sung vao thirc an. Do phytase dugc san xuét tir nhidu ngudn khac
nhau nhu nim, vi khuan, nim men s€ co nhung dac tinh khac nhau. Ngoai ra, hoat tinh ctua
phytase con bi anh huong ciia mot sé yéu 6 khac nhu pH, nhiét d6 va dang bd sung vao thic
an.

Tir két qua nghién ciru cia thi nghiém ndy cho thiy hoat tinh ciia enzyme phytase d& duoc
phét huy tét trong hé thong tidu hda cua ca tra. Vi vdy, viéc bd sung enzyme phytase dé cai
thién toc do ting trudng ctia ca tra va bd sung phytase véi ndng d6 1500 Ul/kg thirc an s& cho
hiéu qua tot nhat khi cho c4 an thirc an c6 ham lugng protein thuc vat cao.

Qua 12 tuan nudi, ca co biéu hién tot vé stiic khoe. Cac nghiém thic duge bd tri mot cach
ngau nhién, cac yéu t6 moéi trudng nudc duoc xem 14 tuong ddng giita cac nghiém thirc thi
nghiém va ludn nam trong khoang thich hgp cho sy sinh truéng va phat trién cta ca nén céc
yéu t6 nay khdng anh huong t6i ti 1¢ séng ciia c4 thi nghiém. Ti 1¢ sdng cua ca & cac nghiém
thirc khong c6 sy khac biét vé mat thong ké (P>0,05). Piéu ndy ching to viéc bd sung phytase
d4 khong anh huong dén ti 1¢ séng cta ca tra thi nghiém.

Hi¢u qua stir dung thirc an va lugng phosphor thai ra moi truong cua ca thi nghiém

Két qua cho thay hé s6 bién doi thic an (FCR), hi¢u qua str dung protein (PER) cua ca tra ¢
cac nghiém thic c6 bo sung enzyme phytase thé hién sy khac biét c6 ¥ nghia vé mit thong ké
S0 voi nghiém thuce ddi chimg (P<0,05). FCR dat gia tri thdp nhit & nghiém thic bd sung
phytase (1500 Ul/kg thtic an) 1a 1,29 + 0,06 va cao nhat & nghiém thic ddi chimg 1,66 +
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0,09. Tuong ty, PER dat gid tri cao nhit & nghiém thirc bd sung phytase (1500 Ul/kg thirc in)
122,01 £ 0,09 va thap nhat & nghiém thirc doi chirng 1,58 + 0,08. (Bang 5).
Bang 5. Hi¢u qua sir dung thirc an cta ca thi nghi¢m

Nghiém thuc FCR PER
Déi ching 1,66° + 0,09 1,58% +0,08
500U/kg 1,56™ +0,05 1,81° 0,07
1000 U/kg 1,40 +0,14 2,01°+ 0,09
1500 U/kg 1,29°+ 0,06 2,24° 0,09

S6 liéu trong bang [a gid tri trung binh cia 4 lan lap lai + SD. Gid tri trong cUng Mét ¢t c6
cac ky tw chir cdi khdac nhau the hién sy khdc biét ¢6 y nghia vée mat thong ké (P < 0,05).

Thi nghiém cho thiy hiéu qué st dung protein (PER) va hiéu qua sir dung thirc an (FCR) cua
ca cho an véi thirc an c6 bo sung phytase dat gi tri cao tuong t v6i nhiéu nghién ciru trudc
d6 trén ca Pangasius pangasius (Debnath va ctv., 2005), cé tré lai (Phromkunthong va ctv.,
2005), c4 basa (Tran N.T. Kim, 2005), c4 ré phi (Phromkunthong va Gabaudan, 2006;
Tudkaew va ctv., 2008; Abo-state va ctv., 2009), ca chép (Phromkunthong va ctv., 2010) va ca
ré hu (Baruah va ctv., 2007). Tran N.T. Kim, (2005) ¢ b4o céo rang ca basa an thic an c6 bd
sung phytase ¢ ham lugng 1500 FTU/kg thirc dn c6 gia tri PER va FCR cao nhit va cao hon
¢6 y nghia so voi PER va FCR cua ca & nghiém thic dbi ching. PER cia ca P. pangasius
dugc cho an voi thirc dn ¢6 bd sung phytase (500 FTU/kg thirc dn) dat gia tri cao nhat
(Debnath va ctv., 2005%). Theo Phromkunthong va ctv., (2005), b6 sung phytase & ham lugng
500 FTU/kg thtic an ciing nhu 0,2% phosphor da gilp cai thién hiéu qua nhat vé PER va FCR
cta cé tré lai. PER ciia ca 1o phi toan duc cho an véi thirc an ¢6 bd sung phytase & ham lugng
4000 FTU/Kkg thirc an va DCP tai hai ham lwgng 0,2% va 0,3% la cao hon so vdi PER cua ca
cho an thitc dn b sung phytase & cac ham lwong thip hon hodc khong bd sung phytase
(Phromkunthong va Gabaudan, 2006). B6 sung phytase két hop véi citric acid d4 cai thién
PER va PR cua ca chép khi cho ca an thic an c6 ham lugng protein cao thuc vat
(Phromkunthong va ctv., 2010).

Kha nang giam thai phosphor trong moi truong nude
Bén canh d6, phosphor 1a thanh phin quan trong ciia nucleic acid va mang té bao, la thanh
phan chinh ciu tao 1én xwong va tham gia truc tiép vao qua trinh trao ddi chat va ning luong
caa té bao (NRC, 1993). Viéc bd sung phytase chang nhiing gitip ca tang truong tot hon, hiéu
qua str dung thirc an cao ma con giam luong chét thai ra moi trudng, dic biét 1a lugng
phosphor ngay cang dugc quan tim nhidu hon. Vi vy, enzyme phytase d4 va dang duoc quan
tam, khuyén khich b6 sung vao thirc dn cho nhiéu dbi tugng thity san nhim nang cao hiéu qua
sir dung phosphor ton tai dudi dang phytate trong cac nguyén liéu thuc vat.

Béang 6. Phosphor (P) c4, ti 1¢ tich liy phosphor (PHR) va lugng phosphor thai ra méi
trudng clia ¢4 tra sau 12 tuan thi nghiém

Nghiém thac P trong ca (%) PHR (%)

P thai ra moi truong Ty I€ P thaira
(g P/kg WG) moi truong (%)

Dbi chimg 0,44 + 0,02 47,83*+ 231 21,82°+0,96 100
500Ul/kg 0,52°+0,03  56,09°+ 3,65 16,16" + 1,34 74,07
1000 Ul/kg 054°+0,02  57,85°+2,57 14,00° + 0,85 64,17
1500 Ul/kg 0,64°+0,02  66,46°+2,38 10,39° + 0,74 47,61

WG — tang trong cua cad thi nghiém (kg)

S6 liéu trong bang 14 gid tri trung binh cia 8 lan ldp lai + SD. Gid tri trong cing mét cét cé
cac Ky tir chit cdi khdc nhau thé hién sw khdc biét ¢é ¥ nghia vé mat thong ké (P < 0,05)

Két qua phén tich phosphor trong thi nghiém cho thdy P, PHR & cic nghiém thirc bd sung
phytase 1a cao hon ¢ y nghia vé mat thong ké (P < 0,05) so véi nghiém thirc d6i chirng. Cu
thé nhu P va PHR dat gi4 tri cao nhit & nghiém thic bd sung phytase & ham luong 1500
Ul/kg thirc 4n 12 0,64 + 0,02 (%) va 66,46 + 2,38 (%) so V&i nghiém thirc ddi chirng dat gia tri
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P va PHR thap nhat twong tmg 0,44 + 0,02 va 47,83 = 2,31 (%). Bén canh d6, ham lugng
phosphor thai ra moéi truong tuong ing vdi 1 kg tang trong cua ca thi nghiém ¢ nghiém thirc
b sung phytase 1500 Ul/kg thirc an 1a thip nhat va ¢ y nghia thong ké (P < 0,05) so véi
nghiém thirc ddi chimg. Thirc dn c6 bd sung phytase (1500 U/kg thirc an) giup giam thai ra
ngoai moi trudng nude 10,39 £ 0,74 g P/kg WG (47,61%) so véi khong bd sung phytase trong
thirc 4n ting 1én 21,82 + 0,96 g P/kg WG (100%). Két qua thi nghiém nay cho thdy b sung
phytase d& lam tang ti 1€ tich lily phosphor cua ca tra khi cho ca an thirc an c6 ham lugng
protein thyc vét cao. Theo Hing va ctv., (2011), b6 sung DCP ciing thé hién xu hudng 1am
tang ti 1¢ tich lity phosphor cua ca tra nhung khong rd bang viéc bd sung phytase. Thanh va
ctv., (2012), viéc bd sung phytase (Cibenza—phos) & ndng d6 750 FTU/kg and 1500 FTU/kg
gilp cai thién kha nang tang trudng Va su dung phosphor hi¢u qua cho ca tra. Két qua
twong tu cling dd dugc bao céo trén mot sé loai ca nhu bd sung phytase vao thirc an cho ca P.
pangasius d4 cai thién kha ning hip thu va st dung mot sd chat khoang, dic biét 1a phosphor
va canxi (Debnath va ctv., 2005). B6 sung phytase vao thirc an dé cai thién dang ké do tiéu
hda va ti 1¢ tich Iy phosphor cua ca tré phi (Van Weerd va ctv., 1999), ca r6 phi toan duc
(Tudkaew va ctv., 2008).

Nhu vy, nghién ciru ndy cang chimg minh 18 hon viéc bd sung phytase d4 gilp cai thién toc
do tang truong, hidu qua s dung thirc n cta ca tra. Ngoai ra, bo sung phytase (1500 Ul/kg
thuc an) giup giam 10,39 g P/kg tang trong cla ca thai ra ngoai moi truong nudce. Thi nghiém
ching t6 hiéu qua sir dung phosphor tong s6 d4 dugc cai thién.

KET LUAN

O d6i twong thir nghiém ca tra, phytase (500 Ul/kg, 1000 Ul/kg va 1500 Ul/kg thic dn) bo
sung vao thirc dn d& phat huy dugc hoat tinh gitip cai thién toc do ting truong, hiéu qua sir
dung thitc an ca tra khi cho an thitc dn c6 ham lugng protein tir thyc vat cao. Ngoai ra,
phytase trong thirc an gop phan giam thai phosphor ra méi trudng nudc tir hoat dong nudi ca
tra.
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