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ABSTRACT

Tra (Pangasianodon hypophthalmus) and basa catfish (Pangasius bocourti) are two
main cultured fishes in Mekong, Vietnam. Compared to other cultured fishes like carps, and
tilapia, there are few studies on Pangasiid catfish, especially on fish nutrition and feeding
aspects. For aquafeed development, some studies on the nutrition for two species were done
during 2002-2008 in Nong Lam University.

Protein requirement and starch utilization were carried out in tra and basa catfish
indicating that starch can spare the protein requirement in two species. Starch utilization
limits for optimal growth and protein retention were determined in the two species.

For ingredient use, study on poultry byproduct meal (PBM) and meat bone meal
(MBM) showing tra and basa catfish can completely use PBM to replace fishmeal but cannot
for MBM. The MBM product can only use up to 12-13% to replace fishmeal in diets for the
two species. Soybean meal can be completely used in Pangasiid catfish but feeding intake
could be impacted. Rapeseed meal also tested in tra catfish and the maximal level of the seed
can be accepted at 10%.

Phytase was an external enzyme to supplement in feed to release bound phosphorus
and other nutrient in plant ingredients. The study indicates that at the dosage 1500 FYT/kg,
basa catfish can ameliorate growth and feed utilization when compared to the control and
dicalci-phosphate supplemented feed. Solid-state fermentation enzyme like ALLZYME SSF
was tested in tra and basa catfish illustrating fish growth and feed utilization increased and
the fishmeal inclusion rate in diets can decrease with the enzyme supplementation.

GIOI THIEU

Ca tra (Pangasianodon hypophthalmus) va cé basa (Pangasius bocourti) 1a hai loai c&
thudc ho Pangasiidae dugc nudi phd bién tai Viét Nam tir 1au doi nay (Cacot, 1994). Tir nim
1999 viéc sinh san nhan tao va wong nudi gidng ca tra va basa d4 thanh cong, tao tién dé cho
su phét trién nghé nudi ca tra va basa tai ddng bang séng Ciru Long. (Hung va ctv., 2007).

San lugng ca tra, basa nudi tai Viét Nam ting trudng rat nhanh trong khoang 10 niam
nay, dat khoang mot tridu tAn nim 2008 (Hung va ctv., 2007). C4 tra, basa la loai c4 an tap.
Theo truyén thong ca duoc nudi véi thirc an tu ché bién bao gdbm cac nguyén liéu nhu cam
gao va ca tap. Tuy nhién do kha ning cung cép ca tap c6 han ché va su bét tién khi san xuét
thirc an tu ché bién nén dan dan thic n ndy dugc thay thé bang thirc dn vién cong nghiép.
Nghién ciru vé dinh dudng va thirc in trén cé tra, basa rat it duoc thuc hién va céng bo trén
C4c tap chi chuyén nganh. D& gép phan phat trién bén viing nganh nudi cé tra, basa trong thoi
gian qua Khoa Thiy San, Pai Hoc Nong Lam d4 c6 mot so nghién ciru vé dinh dudng va
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thirc &n cho nhém c4 da tron ké trén. Bo céo nay la phan tong quan mot sb két qua nghién
ctru da thuc hién trong thoi gian 2002-2008.

NHU CAU DINH DUONG

Nhu ciu dinh dudng cta vat nudi la ydu cau tién quyét trong san xuat thirc dn cong
nghiép. Tuy nhién, nghién ciru vé nhu cau dinh dudng cta ca tra, basa chua c¢6 nhiéu. Dung
phuong phap broken line method dé xir 1y s6 liéu, Hung va ctv., (2002) da xac dinh nhu cau
protein cua ca basa, ca tra va ca hu (P. conchophilus) giai doan ca giéng 15-20g voi mirc ning
lwong 20 kJ/kg, c6 gia tri 1an luot 1a 27,8%. 32,2% va 26,6%.

Nhu cau protein tuong ddi lan luot
cho cé basa, ca tra va céa hu: 16,6 gam; 16,3
gam va 13,3 gam protein/kg cé/ngay.
Pathmasothy va Jin (1988) da nghién cuu
xac dinh nhu cau protein ca tra 1a 32% véi
luong thirc dn 5% thé trong. Nhu vay nhu
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Bang 1. Tang trong va ti 1& séng clia ca tra va c4 basa thay doi theo lugng tinh bot trong thirc

an
Starch intake'

Digts (g kg day™") Survival rate (%) initial mass (g) Final mass (g) SGRY (% day ™)
P bocowrti
PO o7 a8 467" 1302* 366"
TPIO 105 00 496" At 458"
TP2O 204 a3 477 18.56° 5047
TPIO 204 00 a8 20709 gz0f
TPAD 39 00 458" 19,28 513
B hypophthalmus
RO 2i a8 4400 ait 253
TPIO 101 a3 2374 1.40° 3424
TP2O 199 ag 4.3 1050 318
P3O 3id 00 4.46% 101se 293
TPAD a4 00 4.34° BAE 2460

"Based onnitrogen free extract content in the feed.
* Specific growth rate = [In(final mass)—In{initial mass) /28 days. Vdues, having the same superscript letter in the same column, are not significantly
different (P = 005 Tukeys testl,

Tinh bot 1a mot thanh phan cung cap ning luong can thiét cho céac loai ca n tap va thi
nghiém trén ca tra va basa cho théy tinh bot co tac dung chia s& nhu cau protein giap lam
giam nhu cau protein trén hai loai nay. Hung va ctv., (2003) thi nghi¢m trén ca tra va basa cho
thay kha nang sir dung tinh bot t6i da dé dat ting truong tot nhit cho ca basa: 30 g tinh bot’kg
cé/ngay va cé tra: 10g tinh bot/kg ca/ngay, tuong duong ti 1¢ tinh bot tdi da trong thirc dn ca
basa va ca tra lan lugt: 60% va 20% (Bang 1). Tréi lai dé dat ti 1¢ tang truong protein thi
lwong tinh bot bot st dung tbi da trong thirc dn giam con 40% cho cé& basa va 20% cho cé tra
(Hung va ctv., 2003).
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So sanh Véi cac loai ca khac, c& basa c6 kha ning st dung ti 1& tinh bot rat cao dén
60% trong khi ca ca tra c6 ti 1& sir dung thap hon (20% tinh bot). Kha ning st dung tinh bot
cta ca da tron My, channel catfish (Ictalurus punctatus) nim trong khoang 25-30% (Wilson
& Moreau, 1996) dén 30-40% cho cé& chép (Cyprinus carpio) va ca rd phi (O. niloticus)
(Luquet, 1993). Kha ning sir dung tinh bot thuong 1& thudc vao ciu trac phén tir tinh bot va
phuong thirc ché bién. Nau chin hay k¥ thuat ép dun trong ép vién gia nhiét giup hd hoa tinh
bot 1am gia ting do tiéu hda nén co thé giup gia tiang ti 1& sir dung tinh bot trong thic an ca
basa va cé tra. Trong thi nghiém nay, tinh bot sir dung 1a tinh bot khoai mi chua nau chin nén
can thi nghiém khéc dé xac dinh murc tdi da tinh bot trong thirc dn cé tra v6i tinh bot khoai mi
va cam gao sau khi néu chin.

CAC NGUYEN LIEU

Trong nudi ca ciing nhu chin nudi gia sdic va gia cam, thirc dn chiém ti trong 16n dén
60-70% chi phi san xuat. Bot ca 1a thanh phan c6 gi4 tri dinh dudng tot nhat nhung cé gia cao
nhat va nguén cung cip ngdy cang khan hiém. Do do thay thé bot ca béng cac ngudn proteln
thue vat hay cac protein dong vét khac 1a mot yéu Cau quan trong de ha gia thanh thuc an va
gilp nganh nudi thiry san bén virng véi ngudn cung cap nguyén li¢u 0 6n dinh. Trong thoi gian
qua, Khoa Thiy San da c6 mot loat nghién ctru nham thay thé bot ca bang cac ngudn protein
khac.

Thay thé bt ca bing cic ngudn protein dong vat

Bot phé pham gia cam (PBM) va bot xuong thit (MBM) 1a hai nguyén liéu san xuat tir
phe liéu va phu liéu cua cong nghiép ché bién thit. Viéc sir dung hai nguyén liéu trén kha phd
bién trén gia slic va gia cim nhung chua c6 tai liéu cong bd trén ca tra, basa. Thi nghiém tai
Khoa Thuy San, Pai Hoc Nong Lam nim 2006 cho thiy trong thirc dn c4 tra, nghiém thirc ddi
ching sir dung 15% bot ca (55% protein) va cac nghiém thic khac thay thé bot ca bang bot
phé pham gia cam (60 protein). Cac cong thirc thi nghiém c6 can bang protein va ning lugng
thirc an. Két qua sau 56 ngdy nudi thi nghiém vai 6 loai thirc 4n c6 ti 1¢ thay thé bot ca (0%,
20%, 40%, 60% va 100%) cho thiy c6 thé thay thé hoan toan bot ca bang bot phé pham gia
cam khong 1am thay ddi ting trudng va hiéu qua sir dung thirc an (Bang 2).

Bang 2. Téang truéng va hi¢u qua sir dung thirc &n cta cé tra si dung 6 loai thirc dn véi ti 1¢
thay the bot ca (0% dén 100%) bang bot phé pham gia cam (PBM)

Nghiém thirc TPO TP20 TP40 TP60 TP80 TP100
Tilé PBM (%) 0 2,84 5,68 8,52 11,36 14,2
Ti 1€ bot ca (%) 15,0 12,0 9,0 6,0 3,0 0,0
Trong lugng dau (g) 392% 405° 3922 374% 389°% 39,72
Trong lugng cubi (g) 155,4* 168,3% 1588°% 160,6°% 160,6° 162,4%
Tang trong (Q) 116,2 127,8 119,6 123,2 121,6 122,7
Tang trong SGR(%.d")  2.46°  2.54° 250° 260% 253° 252°
Hé sb thie an (FCR) 150% 1,36° 1,482 1,40% 142° 1,47°%
Ti 16 sdng 100° 100 # 100 # 100 ¢ 100° 98.3°

Céc gia tri #rén cung hang co cung ky tu thi khdng khac nhau c6 nghia (P>0,05)

Ciing thi nghiém tuong tu nhu thi nghiém sir dung bot phé pham gia cam, thi nghiém
sir dung bot xuong thit (50% protein) thay thé bot ca. Hung va Yu (2006) cho thay thirc an c4
tra khi thay thé hoan toan bot ca bang bot xwong thit thi ting truong c6 gidi han va thip hon
¢6 nghia v6i cac nghiém thirc dn khac. Hé sb thic an thi khdng khéc nhau 6 nghia giira cac
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nghiém thirc. Sy giam ting truong ciia nghiém thirc thay thé hoan toan bot ca cé thé do do
tiéu hda thip ctia bot xuong thit so véi bt ca va ti 18 khoang cao trong bot xuwong thit ciing 1a
yéu tb gidi han ti 1€ st dung bot xuong thit trong thiic dn cho ca tra. Nhu vay bt xuong thit
chi sir dung t6i da dén 13-14% trong thirc 4n ca tra dé thay thé bot ca.

Bdng 3. Tang trudng va hi¢u qua sir dung thirc dn cia ca tra st dung 6 loai thire an véi ti 1€
thay the bot ca (0% dén 100%) bang bot xuong thit (MBM)

Nghiém thirc NTO NT20 NT40 NT60 NT80  NTI100

Tile MBM (%) 0,00 343 6,86 10,29 13,72 17,15
Ti 18 bot ca (%) 15,00 12,00 9,00 6,00 3,00 0,00
Trong luong dau (g) 39,2 376° 40,7*°  408° 39,1°  417°
Trong luong cubi (g) 150,4 % 141,4°% 152,8% 1552% 148,0% 1502°%
Tang trong (g) 111,2% 103,8% 1122%* 1145* 1089% 1085°
Tang trong SGR (%.d") 25% 25° 25% 25° 2,52 24°
Hé s6 thiic an (FCR) 1562 163* 147% 154* 159%  155°
Ti 1¢ sbng 1000 980 1000 100, 98,0 1000°

Céc gia tri #rén cung hang co6 cung ky tu thi khdng khac nhau c6 nghia (P>0,05)
Thay thé bdt ca bang cic ngudn protein thue vat
Trong cac protein thyc vat, banh dau nanh (BDN) la nguyén liéu cung cép protein co

gla tri nhat véi ham luong protein trong khoang 44-47%, acid amin thiét yéu twong ddi can
doi.

Bang 4. Tang trudng va hiéu qua sir dung thirc dn cuia ca basa (P. bocourti) 1&n cac khau phan
thirc an s dung banh dau nanh thay thé bot ca sau 42 nudi thi nghi¢m.

Nghiém thirc NTO  NT15 NT30 NT45 NT60

Ti 1¢ banh dau nanh (%) 0,00 15,0 30,0 45,0 60,0
Ti 18 bot ca (%) 4787 37,26 26,16 14,69 3,22
Trong lwong dau (g) 27,3* 273° 27,7 280° 28,1°
Trong luong cubi (g) 13942 132,8° 1200° 1194° 105,0
Luong thire in st dung (g) 140,9% 1258%*  109,9™ 102,0¢ 90,4 ¢
Tang trong SGR (%.d%) 3882 376° 349°  346° 3,14°¢
Hé sb thirc an (FCR) 1,25%  1,20° 119* 112° 1,18°
Ti 16 sbng 1000  100,0 1000 100, 100,0

Céc gia tri #rén cung hang co6 cung ky tu thi khdng khac nhau c6 nghia (P>0,05, Duncan test)

Tuy nhién, BDN chtra mot s6 chit khang dinh dudng nhu chit khang trypsin, phytase
va tannin nén gioi han mac st dung banh dau nanh trén thuy san. Thi nghiém tai Pai Hoc
Nong Lam trén ca basa (P. bocourti) sir dung cac khau phan c6 ti 1¢ BDN ting dan dén 60%
(0%, 15%, 30%, 45% va 60%) tuong Gmg véi ti 1& bot ca giam tir 45% xudng con 3%. Céc
cong thirc ¢6 cling mirc 30% protein, ning lwong thd 3800 kcal/kg. Acid amin thiét yéu lysine
va methionine dugce bd sung vao cac cdng thirc dam bao cac cong thire chira 2,6% lysine va
1,0% methionine.

284



Két qua thi nghiém trén cé basa cho thay khi tang ti 16 BDN Ién tir 30% tr¢ 1én thi ting
trudng cla ca giam tuong ung vadi ti 1€ gia ting. Webster va ctv (1992) thi nghiém trén ca da
tron My (1. puntatus) cho ciing cho biét sy ting truong giam theo hudng gia tang ti 1¢ sir dung
BDN, c¢6 hai nguyén nhan giai thich hién tugng trén: (1) Sy thiéu cn ddi cac amino acids
thiét yéu dic biét methionine va lysine va (2) su hién dién ciia cac yéu té phan dinh dudng
trong banh dau nanh nhu trypsin inhibitor. Trong thi nghiém nay, c4 duoc cho an vira di va
luong thirc an du thira dwoc ghi lai va trir di dé tinh luong thirc 4n ca sir dung. Két qua sau 42
ngay nudi thi nghiém, két qua cho thiy lugng thic an ca s dung giam theo ti 1& st dung
BDN. Tuy nhién, khi xem dén hé s thirc an (FCR) két qua bang 4 cho thay hé thirc in khong
khac nhau gitra cac nghiém thuirc, trai lai chung lai c6 khuynh hudng giam & cac nghiém thire
su dung ti 1€ cao BDN 30-60% trong thirc an.

Khi ting ti 1¢ st dung BDD dé thay thé bot ca trong thirc dn cho cé basa, s& dan dén
giam s6 lugng thirc an c4 an vao. Nhiéu nghién ciu khac d& ghi nhan két qua twong tu
(Jackson va ctv., 1982), déc biét d6i v6i nhitng loai ca an dong vat. Tur nhung s liéu trén, c6
thé cho rang nguyén nhan giam ting trong khi téng ti 1¢ sir dung BDN la do ca giam an hon l1a
do nhitng yeu t6 dinh dudng trong thirc an. Tuy nhién, xét trén hé sb thic an thi co thé sir
dung BDN dén 60% trong thitc an khong c6 sy khac biét voi nghiém thire st dung bdt ca. Do
do, co thé sir dung cac chat dan du hay st dung mot ti 1é nhat dinh protein dong vat khong 1a
bot ca nhu bot phé pham gia cim, bot xwong thit dé gia ting d6 dan du cua thic an. Trong thi
nghiém nay, ca thi nghiém 1a c basa nén can thi nghiém khac dé danh gia kha nang sir dung
BDN trén ca tra.

B4 cai dugc sir dung phd bién dé thay thé banh dau nanh trong thic an gia stc, gia
cam. Tuy nhién bd cai chira nhiéu chit khang dinh dudng (Francis va ctv., 2001).
Glucosinolate c6 trong ba cai co tac dung gay budu c¢b trén cac dong vat trén can do tac dong
dén tuyén giap trang Vi chling tac dung dén sy tong hgp hormone thyroid: tri-iodothyronine
(T3) and thyroxine (T4). Burel va ctv. (2001) cho thay trén cé tuyén giap trang ciing phan tmg
Vi bé cai din dén giam bién dudng, giam in va ting truong giam. Do tac dung khang dinh
dudng nén gisi han sir dung cia ba cai trén ca hdi 1a 20% (Higgs va ctv., 1982) va 15% trén
c4 ro phi (Davies va ctv., 1990). CAc gidng cai méi cho ham luong thap cac chat khang dinh
dudng nhu Erucic acid nhé hon 2% va Glucosinolates nhé hon 30 micromol/g (Hertrampf &
Pieddad-Pascual, 2000) duoc san xudt tai mot sé qudc gia v6i tén goi Canola dé phan biét véi
ba cai chira ham luong cao chét khang dinh dudng. Webster va ctv. (1997) cho thiy c4 da tron
M3 c6 thé sir dung dén 36% Canola trong thirc dn khong anh hudng dén ting truéng va hiéu
qua st dung thure an.

Thi nghiém tai Pai Hoc Nong Lam (Van Hiru Nhat, 2009) voi 5 khdu phan chira bd
cai ¢ ham luong ting dan tir 5% dén 40% c6 cong thic nhu bang 5.

Trong d6 banh dau nanh va cdm gao giam theo ti 1¢ gia ting ba cai. Cac khau phan c6
ham lugng protein dao dong trong khoang 30-31%, nang lrong tiéu hda 3150 kcal/kg. Lysine
va D,L Methionine dugc bd sung vao cac khidu phin dé can bang nhu ciu lysine va
methionine.

Sau 12 tuan nuéi thi nghiém vé&i 5 khau phan thie 4n trén (bang 5), ti 1é séng cua ca
tra & cac nghiém thic khong khac nhau. Piéu ndy cho thiy khi gia ting ti 1¢ sir dung ba cai
dén 40% khong anh huong dén ti 1¢ séng ctia ca. Tréi lai, ting trong va hiéu qua sir dung thirc
an giam khi gia tang ti 18 sir dung bA cai trong thirc an. Tir cac s6 lidu trén bang 5, cho thay ti
I¢ stir dung ba cai 10% thirc an thi tang trong va hiéu qua st dung thirc an khong khac nhau c6
nghia véi d6i ching mic du chlng ¢6 gia tri thap hon so vai 16 dbi chimg. Didu nay bude dau
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cho thay, thirc 4n cho ca tra c6 thé sir dung t6i da 10% ba cai v&i didu kién phai can ddi nhu
cau acid amin thi€t yeu va nang lugng thirc an.

Bang 5. Cong thirc, thanh phan dinh dudng cua cac khiu phan va két qua ting truong, hiéu
qua st dung thirc an ctia ca tra sau 12 tuan nuoi thi nghiém.

CT1 CT2 CT3 CT 4 CT5 CT6
0%BC 5%BC 10%BC 20%BC 30% BC 40% BC
Cong thare
B4 cai 0,00 5,00 10,00 20,00 30 40,00
Cam gao 2391 2271 2150 1913 16,77 14,36
Dau c4 - 0,31 0,61 1,21 1,82 2,42
Banh dau nanh 4387 3971 3550 27,15 18,73 10,40
Thanh phén dinh dwing
Protein thd (%) 31,22 3090 3089 3099 3036 3025
Béo (thd) 5,30 5,37 5,88 5,85 6,66 6,25
Xo thd (%) 8,06 7,70 7,54 7,57 7,30 7,45
Khoang (%) 10,10 9,90 10,00 9,70 9,50 9,10
Tang trwong va hiéu qua sir dung thirc an
Trong lugng dau (g) 30,1% 30,3% 30,4° 30,4% 30,5° 30,2%
Trong luong cudi ()  106,0°  97,8®°  97,9® 914>  86,0° 70,4°
Tang trong (%) 252,3%  222,6® 222,0* 2003 182,0° 130,
Tang trong SGR
(%.ngay™) 1,49°  1,39®  139* 131 122° 1,00
Luogng thirc an tiéu
thu (g/cé/ngay) 1,90° 1,77° 1,80* 1,76  1,73° 1,68°
Hé sé thic an (FCR)  2,00°  2,08%  213® 224% 254 3,40°
Ti 18 séng (%) 91,42 90,5 90,9°  92,9*  938° 94,3

Céc gia tri #rén cung hang co6 cung ky tu thi khdng khac nhau c6 nghia (P>0,05, Duncan test)
Nang cao d§ ti€u hda thirc an cho ca tra, basa

Dé tiéu hoa thirc an, c4 ciing nhu cac dong trén can c6 mot hé théng enzyme tiéu hoa
ndi sinh nhu trypsin, pepsin, amylase, chitinase... Tuy nhién, trong nguyén liu thuc &n dac
bi¢t nguyén li¢u thyc vét co chira mot s6 thanh phan ma céc enzyme noi sinh cua thuy san
khéng thé thuy phan dwoc nhu cellulose, phytate, xylan. Dé gitp gia ting do tiéu hoa cac
thanh phan kho tidu trong thirc dn, mot sé enzyme ngoai sinh duoc sir dung bo sung vao thirc
an. Tai Khoa Thuy San, Pai Hoc Nong Lam c6 hai thi nghiém danh gia hiéu qua st dung ctia
ngoai enzyme trén ca tra va basa.

Thi nghi¢m danh gid higu qud enzyme phytase trén ca basa (P. bocourti)

Trong c&c nguyén lidu thyc vat, phospho & dang phytic acid va lién két chit ché véi
Zn?*, Fe?*, céc acid amin va céc chudi carbogydrate tao phirc hop phytate khong thé tidu hoa
dugce. DE bu dap su thiéu hut phospho trong thire dn do kha ning tiéu hda thip phospho, cac
nha may thirc dn thuong bo sung 1-2% dicalci phosphate (DCP). Bé giam sy pha dudng moi
truong nude va dam bao nhu cau phospho cta vat nudi, giai phap cho van dé nay chinh la gia
tang d6 hiru dung cta phospho trong thirc an thong qua sir dung cac enzyme tiéu hda ngoai
sinh
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Phytase la mot enzyme c6 kha nang thity phan phytate giai phong phospho khoi phirc
hé phytate gia ting d6 hitu dung phospho thirc dn va cac thanh phan sinh dudng khac. Thi
nghiém trén thuy san duoc tién hanh trén cé basa bd sung phytase (RONOZYME®) cia cong
DSM dang bét tron vao thirc an (Bang 6)

Bang 6. COng thuc ciia thi nghiém bd sung phytase trong thirc 4n cé basa

CT1 CT2 CT3 CT4

Cong thac Doi ching (1% DCP)  (phytase 3)  (Phytase 5)
Cong thurc thirc an

Bot ca (%) 5,00 5,00 5,00 5,00
Banh dau dau nanh (%) 53,53 51,71 53,53 53,52
Cam gao (%) 23,27 25.92 23,27 23,27
DCP (%) 0,00 1,00 0,00 0,00
Phytase (%) 0,00 0,00 0,03 0,06

Thi nghiém tién hanh v&i bon nghiém thirc thirc dn khac nhau, b tri theo kiéu hoan
toan ngau nhién vai ba lan lip. CT 1 (Bdi ching); CT 2 (Bb sung 1% DCP); CT 3 (bd sung
phytase 750 FYT/kg) va CT 4 (b6 sung phytase 1500 FYT/kg). Ca dugc cho an hai lan mot
ngay vao 8 gio va 17 gio. Lugng thirc an tdi da 12 5% thé trong.

Sau thoi gian nu6i thi nghiém 56 ngay vai 4 loai thie an (Thien Kim & Hung, 2008)
cho thiy ca co biéu hién khoe manh. Ti 1¢ séng ciia cac nghiém thirc dat 100%. Diéu nay
chimg t6 viéc bo sung phytase hoan toan khdng anh hudng dén ti 1¢ sbng cua ca thi nghiém.
Tbc d6 ting trong cua ca & cac nghiém thic déu co sy khac biét sau 56 ngdy nudi. Cac
nghiém thic déu c6 mirc ting trong 1on hon so voi ddi chimg (CT1). Trong d6, nghiém thirc
CT4 cho két qua ting trong cao nhét (47,79g) tiép theo 1a cac nghiém thirc bé sung DCP
(45,250) va bd sung phytase CT3 (46,68g). Su ting trong giita cac nghiém thirc déu sai khac
c6 y nghia vé mit thong ke.

Hé sb thire an (FCR) cia ca basa & cac nghiém thirc déu thip hon so véi nghiém thirc
d6i chirng. Va cac gia tri FCR giita cac nghiém thtic déu khac nhau c¢6 ¥ nghia vé mit thong
ké (P<0,05). Chirng té viéc bo sung DCP va phytase dem lai mot hiéu qua 1 rang lén hiéu
qua st dung thirc an cua ca.

O nghiém thitc CT4 véi sy bd sung phytase ta nhan thiy gia tri FCR 12 thip nhat. Diéu
nay c6 thé giai thich phytase anh hudng tich cyc 1én sy thuy phan phytate giai phong cac
dudng chit dé ca tiéu hoa dugc nén hé sé thirc dn giam di dem lai hiéu qua nhét dinh vé mat
kinh té. Nghiém thirc CT3 ciing bd sung phytase véi ham luong 750 FYT/kg chua du dé giai
phong hét cac dudng chat trong phytate nén ting trong va hiéu qua sir dung thic an cia
nghiém thirc ndy thap hon nghiém thic bd sung DCP nhung cao hon nghiém thirc d6i ching.

Nhu vay qua thi nghiém ndy cho thiy b6 sung phytase v&i ham lugng 1500 FYT/kg
(RONOZYME®) du gitip c4 ting truong tét hon va hidu qua st dung thirc an hon viéc bd
sung DCP vao thirc an. Pong thoi st dung phytase ciing gitip giam viéc bd sung phospho vao
thirc dn lam gia ting lugng phospho bai thai lam ting sy 6 nhiém moi trudng nude.

Bang 7. Thanh phan dinh dudng, tang trong va hiéu qud st dung thire &n cua cd str dung
phytase so sanh véi nghiém thirc d6i ching va b6 sung DCP
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CT1 CT2 CT3 CT4

Cong thirc Pbichung (1% DCP)  (phytase 3)  (Phytase 5)
Thanh phén dinh dwing
Protein (%) 31,56 29,31 31,81 31,50
Lipid (%) 3,22 3,43 3,53 3,72
Khoang tong sb (%) 75 8,2 72 7.3
Phospho tong (%) 0,64 0,73 0,58 0,59
Calci (%) 0,93 1,41 0,88 0,89
Tang trwong va hiéu quda sii dung thirc an
Trong lugng ban dau (g) 511% 4,94% 4,89° 4,99%
Trong lugng cubi (g) 43,54° 50,19" 46,68° 52,78°
Tang trong (g) 38,437 45,25" 41,59° 47,79
Tang trong SGR (%/ngay) 3,83° 4,14 4,02° 4,21°
Hé s thirc an (FCR) 1,63° 1,35° 1,53 1,20¢
Ti 18 séng (%) 100,0° 100,0° 100,0° 100,0°

Céc gia tri #rén cung hang co6 cung ky tu thi khdng khac nhau c6 nghia (P>0,05)
Thi nghiém ddinh gid enzyme ALLZYME SSF

Ngoai enzyme phytase, c4c enzyme ngoai sinh khéac ciing duoc sir dung dé gitp gia
tang d6 tiéu hoa dudng chét trong thirc an. ALLZYME SSF 1a mot ngoai enzyme chira mot
hon hgp da enzyme bao gém Amylase, Beta Glucanase, Cellulase, Phytase, Pectinase,
Protease and Xylase, dugc san xuét boi cong ty ALLTECH. Thi nghiém danh gia hiéu qua st
dung cia ALLZYME SSF dugc thuc hién trén c4 tra va basa. Trong thi nghiém nay 6 cdng
thirc thirc n thir nghiém 2 yéu t6: muc enzyme trong thie an (0, 0,2 va 0,5 g/kg feed) va mirc
bot ca trong thirc an (b6t ca thap: 5% va bot ca cao:15%). Enzyme dang bot duogc tron déu vai
cac nguyén lidu va ép vién nén trong may ép vién va siy kho & nhiét 6 50-60°C

Tir s6 liéu thuc nghiém trén, Leary va ctv. (2008) cho thiy trén ca tra va basa, thirc an
sir dung ti 1& cao bot ca (15%) cho ting trong tot hon cé sir dung ti 18 thap bot ca (5%). Ham
luong thip methionine trong nhom thirc an sir dung ti 1¢ thip bot ca c6 thé 1a yéu té gisi han
tang truong. Bat ké ti 1¢ sir dung bot ca, sy b6 sung enzyme va0 thirc dn gitip gia ting dang ké
tang trong va gilp gidm h¢ so thie dn (Bang 9 & 10). Trén ca tra (bang 9) viéc bd sung
enzyme glup c4 tang trudong gan gip doi nghiém thirc d6i chung. Két qua clng cho két qua
tuong tw d6i v6i ca basa. Nhitng cong thirc c6 ti 1 sir dung bot ca thip nhung bd sung enzyme
cho thay tang trong tuong duong nhirng nghiém thirc sir dung ti 1 cao bot ca. Didu ndy cho
thay bd sung enzyme gillp gia tang gid tri dinh duorng cua nguyen li¢u, dac biét & nghiém thirc
sir dung liéu thap bot ca trong thirc dn cho cé tra va basa (Leary va ctv., 2008).
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Bang 8. Thanh phan nguyén li¢u va thanh phan dinh dudng ctia 6 nghiém thirc dn cho in trén
cé tra va basa.

Nguyén liéu/ Thanh Nghiém thirc
phan dinh dudng L-0 L-2 L-5 H-0 H-2 H-5
Bot ca (%) 5,00 5,00 5,00 15,00 15,00 15,00
Bénh dau nanh (%) 41,54 41,54 41,54 15,92 15,92 15,92
Cam gao (%) 33,21 33,21 33,21 51,38 51,38 51,38
Khoai mi (%) 16,05 16,05 16,05 13,50 13,5 13,5
Fish oil 0.50 0.50 0.50 0.50 0.50 0.50
Soybean oil 0.50 0.50 0.50 0.50 0.50 0.50
Premix 1.00 1.00 1.00 1.00 1.00 1.00
Vitamin C 0.20 0.20 0.20 0.20 0.20 0.20
CMC 1.00 1.00 1.00 1.00 1.00 1.00
DCP 1.00 1.00 1.00 1.00 1.00 1.00
ALLZYME SSF 0.00 0.02 0.05 0.00 0.02 0.05
Protein thd (%) 26,00 26,00 26,00 26,00 26,00 26,00
Lipid tho (%) 5,15 515 5,15 7,00 7,00 7,00
NFE (%) 47,55 47,55 47,55 50,57 50,57 50,57
Khoang (%) 8,28 8,28 8,28 10,17 10,17 10,17
Xo (%) 2,87 2,87 2,87 2,48 2,48 2,48
Do 4m (%) 10,15 10,15 10,15 10,46 10,46 10,46
Methionine (%) 0,42 0,42 0,42 0,55 0,55 0,55
Lysine (%) 1,68 1,68 1,68 1,72 1,72 1,72

CMC: carboxyl methyl celleulose;
DCP: dicalci phosphate; NFE: dan xuat khong dam

Bang 9. Tang trong va hiéu qua sir dung thirc an cua ca tra (P. hypophthalmus) sir dung 6 loai
thirc an trong 56 ngdy

Nghiém thic L-0 L-2 L-5 H-0 H-2 H-5
Tdang trong

Trong lugng dau (g) 13,89 13,432 13,972 13,43*  13,87* 134%
Trong luong cubi (g) 35,8°  49,33" 70,13 449°  6717° T725°
Tang trong (g) 21,9% 359" 56,17°  31,47°  5327° 59,13°
SGR (%/ngay) 1,69° 233" 2,88° 214> 282° 302°
Ti 18 séng (%) 8583°% 96,60° 1000° 9660° 9660° 96,60°"
Hiéu qud sir dung thirc an

FCR 2,29° 158> 1,442 1,73 1,518 141°
PER 084° 1,38 2,16° 121° 2,05° 227

Bang 10. Tang trong va hiéu qua sir dung thitc an cta cé basa str dung 6 loai thirc dn trong 56
ngay

Nghiém thirc L-0 L-2 L-5 H-0 H-2 H-5
Tdng trong

Trong luong dau (g) 5,88 6,367 6,10° 562 563* 592°
Trong luong cubi (g) 57,10° 80,64 8247  6217° 68,18° 68,20
Tiang trong (g) 51,21  74,28°  7637° 56,50 62,28° 62,28"
SGR (%/ngay) 4,05° 4,55" 465"  429% 444> 437*
Ti 18 séng (%) 100,0°  1000* 100,0° 100,0° 100,0* 100,0°
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Hiéu qud sir dung thirc an

FCR 1,872 1,31° 1,36° 1,75™ 153> 150°
PER 2.27% 3,13¢ 3,14° 1,88? 247°  2,42%
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