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ABSTRACT

Differences in growth rates are commonly observed amongst different strains of barramundi
under controlled culture conditions. In order to explore a possible mechanism which might
explain why one strain grows faster than another, this study compared the apparent
digestibility of crude protein, energy and dry matter of a solvent extracted soybean meal diet
(SBM) and a fishmeal based reference diet (REF) between two genetically distinct hatchery
reared strains of barramundi originating from Darwin, NT and Bowen, QLD. No interaction
between diet type and barramundi strain was found when considering diet protein (p > 0.05),
diet energy (p> 0.05) and diet dry mater digestibility (p > 0.05). Diet and ingredient
digestibility between Bowen and Darwin barramundi were not significantly different when
fed either REF or SBM diets (p > 0.05). However, significant differences were found when
comparing specific growth rate (SGR) between barramundistrains but not between diets
(SBM SGR = 1.4 +0.07 cf. 1.2 £ 0.07; p < 0.05; REF SGR = 1.5 £ 0.07 cf.1.2 £ 0.11; p< 0.05,
for Bowen and Darwin barramundi, respectively). Therefore, differences in growth
performance between the two barramundi strain are not related to diet digestibility. Based on
these results, there is good potential to apply diet digestibility data from one barramundi strain
to another and SBM is an excellent alternative dietary protein source for barramundi. Further
work is needed to determine the underlying mechanisms driving differential rates of growth
amongst barramundi strains.

PAT VAN PE

Hiéu rd nhu cau dinh dudng d6i Voi su tang truong, kha nang s dung thuc &n, nguyén liéu
cua dong vat thuy san dong vai trd rat quan trong trong viéc t6i uu hoa ning suat trong céc
hoat dong nudi trong thiry san. Hién nay nhu cau dinh dudng cua ca chém d& dwoc nghién ciu
kha day du. Theo Glencross (2006), ca chém (Lates calcarifer) doi hoi ham lwong dinh dudng
cao trong khau phan thirc an vai protein: 450 — 500g/kg; lipid: 140 — 160g/kg; ty 1¢ axit béo n-
3/ n-6: 1.5/1.8:1; carbohydrat: <300g/kg. Tuy nhién, twong tu nhu cic d6i twong dong vat
thuy khéc, su khac biét vé toc d6 ting truong gitra cac dong ca chém trong cung diéu kién
nudi d dugc ghi nhan trong nhidu nghién ctu (Rogers va Bloomfield, 1993). Rat nhiéu gia
thuyét dugc dua ra nham giai thich cho su khac biét vé toc do ting truong gitra cac dong trong
cling mot loai dong vat thuy san nhu khac biét vé hé enzyme tiéu hoa da anh hudng dén kha
ning tiéu hoa, sir dung thirc dn (Hakim va ctv, 2007) hodc do su khéc biét vé mat di truyén
hoc (Pierce va ctv, 2008). Tinh dén thoi diém hién tai, nhitng thong tin lién quan dén so séanh
kha ning tiéu hoa khau phan thic an, nguyén lidu giira cAc dong c& chém VAn chwa dugc
nghién ctru day du. Trén co s& ndy, nghién ciru kha ning tiéu hoa chiét xuat bot dau nanh
trong khau phan thtc an ctua cac dong ca chdm khéc nhau vé di truyén hoc duogc thuc hién voi
muc dich tim hiéu co ché giai thich cho su khac biét vé toc do ting truong giita cac dong céa
chém trong cting diéu kién nudi.

PHUONG PHAP NGHIEN CUU
Chuain bi nguyén ligu va khau phan thie in

Trong nghién ctu nay, hai khau phan thire an dugc chuan bj bao gom khau phan doi ching
(REF) va khau phan thi nghiém (SBM). Trong d6, nguyén liéu thi nghiém (bot dau nanh chiét
87



Xuat - SBM) duoc sir dung dé thay thé 30 % nguyeén liéu ddi chung (bot ca) trong khau phan
thi nghiém (SBM). Yutrium 6xit dugc cho thém vao thirc an chuan va thie in kiém tra dé lam
chat chi thi tro v6i lugng 1g/kg. Cong thic va thanh phan nguyén liéu trong cac khau phan
(REF va SBM), thanh phan sinh hda nguyén liéu tinh theo vat chat kho (%) dugc thé hién lan
luot ¢ bang 1 va 2.

Bang 1. Thanh phan nguyén liéu khau phan d6i chiing va thi nghiém theo vat chét khd

REF SBM
Bot ca 699 480.4
Dau ca 142.7 97.5
Bot mi 151.7 103.1
Chiét xuat bot dau nanh 0 312.7
Vitamin and khoang chat 5.6 55
Yttrium oxide 0.9 0.9
Vit chat kho (g kg™) 966 944
Protein tho 563.8 550.3
Chét béo thd 221.6 161.9
Tro 114.9 99.5
Ning luong thd (MJ kg™ DM) 234.5 223.5
Bang 2. Thanh phan sinh hda nguyén liéu theo trong luong thd
Botcd Bt diau nanh Bot mi
Vit chat kho (g kg™) 924.4 878 873
Protein thd 750.4 541.7 151.7
Chét béo thd 112.5 42.8 216
Tro 155.7 70.1 8.7
Ning lwong tho (MJ kg'DM)  209.8 200.4 184.4
NFE -18.6 345.4 818

Dan xuat khong dam (NFE) = 1000 — (protein + chat béo + Tro). Gia tri am bai vi protein
duoc tinh dya trén N x 6.25.

Phuong phap thu phian

Hai dong ca chém da dugc xac dinh khéc nhau vé mat di truyén hoc tir hai trai giéng Darwin
(NT) va Bowen thudc bang Queensland duoc nudi trong hé thong nuéc ngot tuan hoan loc
sinh hoc (12 bé véi dung tich 35 L/bé). Mat do tha trong mdi bé 1a 10 ca thé/bé véi kich thudc
cé trung binh 73,5 £ 2.1 g and 18.3 £ 0.4 cm. Céc nghiém thuc thi nghiém dugc dua vao
ngau nhién vao 12 bé véi mdi nghiém thirc ¢6 3 lan Iap lai. C4 duoc cho an 1 1an/ngay dén khi
théa man tai 6h sang hiang ngay bang hé théng cho an ty dong. Thu phan duogc thyc hién dinh
Ki 2 lan /tuan dén khi da luong phan can phan tich (2g phén kho tuong duong 82 ngay thi
nghiém) bang phuong phap thu truc tiép tir dng tiéu hoa. Trudc khi tién hanh thu phan ca s&
dugc gay mé trong bé co dung tich 100 | chira 10 ppm Aqui - S® va oxi nguyen chat. Mau
phan trong cling mot bé tal cac ngay thu phan khac nhau sé duorc cat glu trong cung mot chai
nhua nho tai nhiét d6 - 20° C. Mau phan duogc sy kho tai 50°C trong vong 24h truéc khi tién
hanh phan tich hé s tiéu hoa.

Phén tich hda hoc

Mau phan va thirc an duoc phan tich cac chi s6 vat chat kho, yttrium, nito, ning lwong thé.
Ngoai ra, mau thire dn dwoc phan tich thém chi sé tro va chat béo. Vat chat kho duoc tinh toén
dua trén phan tich trong luong (sdy khd & 105° C trong 24h). Téng yttrium dugc xac dinh
theo phuong phap cua McQuaker va ctv (1979). Nito dugc xac dinh theo phuong phap cua

AOAC (1990). Tong lipid dugc xdc dinh theo phuong phap cua Folch et al., (1957). Nang
lugng thé dugc xac dinh bang bom ke (Calorimeter Parr 6300, USA).

Tinh toan dd tiéu hoa va toc dd ting truéng

88



Pj tiéu héa (ADC)

Do tiéu hoa khau phan duoc tinh dua theo cong thirc

ADC(%) = 1OOX[1'(E/DXDyttrium/Fyttrium)] )

Trong d6: F = % chat dinh dudng hoac nang lugng thd trong phén; D = % chat dinh dudng
hoic ning lugng thd trong thirc an%; Dyurium = % chat danh dau trong khau phan; Fyium = %
chat danh dau trong phan (Cho va ctv, 1982).

Do tiéu hda nguyén liéu dugc tinh dua theo cbng thuc:

ADC ING(%) = [(Nutr m* ADTD)-(PRD*NytrRD*)]/[P|NG*NUtﬁNG)]

Trong d6 ADC ng = D0 tiéu hoa cua chat dinh dudng hodc nang lugng thd trong nguyén liéu
thi nghiém; Nutrrp= chat dinh dudng hoic ning lugng trong khau phan thi nghiém; ADp =
do tieu hoa khau phan thi nghiém; Prp= ty ¢ cua khau phan ddi ching; Nutrrp= chat dinh
dudng hodc ning lugng thd trong khau phan dbi ching; Pine= ty & nguyén liéu ddi chimng;
Nutring = chat dinh dudng va ning luong trong nguyén ligu thi nghiém (Sugira va ctv, 1998).

Téc d9 ting truéng

Téc do tang truong dic biét dugc tinh theo cong thic SGR (%/ngay) = (In(trong lugng thu
hoach) — In (trong lugng ban dau))/ s6 ngay nudi *100

Phan tich xir ly sb ligu

Two - way ANOVA duoc sir dung dé kiém tra anh huong cua su tuong tac gitra thuc an
(SBM va REF) va dong (Bowen va Darwin) dén d¢ tiéu hoa thirc an. Néu khong cd su tuong
tdc xay ra, One — way ANOVA duoc sir dung dé so sanh su khac biét vé do tiéu héa (ADC)
thirc an, nguyén liéu, SGR gita cdc dong ca chém va gitra cd cong thic thirc an trong cung
mot dong. Mire d6 khéac biét dugc danh gia thong qua Fishers Least Significant Difference
(LSD) test in SPSS.

KET QUA VA THAO LUAN ]
Anh hwéng cia su twong tac giia thirc an va dong dén dg tiéu hoa thirc an
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Hinh 1. Sy tuong téc gita cong thirc gitta cong thirc dn va dong dén do tiéu hoa protein (a),
nang lugng (b) va vat chat kho thirc an (c).
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Két qua phan tich Two way ANOVA cho thdy khdng c6 su twong tac giira cong thire an
(SBM, REF) va dong (Bowen va Darwin) dén d¢ tiéu hoa protein (F = 0.495, df = 1, p =
0.502), nang lwrgng (F = 0.118, df = 1, p= 0.740) va vat chat khd thac an (F = 0.453, df=1, p
= 0.520) (Hinh 1).

Do tiéu hoa thire dn

Béng 3. P§ tiéu hoa thirc fin (means + SD ) cua hai dong cd chém

REF SBM
Bowen
Protein “87.2+0.3% “87.2+0.9°
Nang lugng "85.3 +0.9° 76.9+ 1.4°
Vit chit kho “76.6+ 0.8 675+ 1.9
Darwin
Protein “87.6 £0.1° “87.9+0.5°
Ning lugng "86.0 +0.1° 78.1+ 1.6
V4t chat kho “77.6 £ 0.3 "69.6 + 1.8°

* Trong cting ct the hién sy khong khéc biét thong ké vé d¢ tiéu hoa cua cing mot chi tiéu
dinh dudng gitra hai dong ca (p > 0.05).a, b trong cung hang thé hién su khéc biét thong ké vé
d6 tiéu hda céc chi tiéu dinh dudng thac an gitra hai loai thire an (p < 0.05).

Két qua nghién ciru cho thiy khdng cé su khac biét y nghia vé do tiéu hda thirc an & tat ca cac
chi tiéu dinh dudng kiém tra gitra hai dong ca chem khi an SBM hogc REF (bang 3). Diédu nay
cho thiy kha nang cdc dong ca chém khac nhau c6 thé sir dung chung dir liéu tiéu hda trong
viéc xay dung khau phan. Két qua nay phd hop véi két gqua nghién cuu cua Glencross (2004
va 2011). Tac gia d& tim thay su twong quan chat che vé d6 tiéu hoa thirc an va nguyén liéu
gitta cac loai c4 an dong vat trén nhiéu thanh phan nguyén lidu khac nhau (c& hdi Salmo salar
va cé hdi van Oncorhynchusmykis; ca hoi van va ca chém). Tuy nhién, nhitng két qua nghién
cau nay lai trai nguoc véi nhitng két qua duoc tim thay bai Refstie va ctv (2000). Refstie cho
rang nhitng dap (g khéc nhau véi ty I¢ bot ¢au nanh trong cong thirc an giita c& hoi va ca hoi
van da gay ra sy khéc biét vé& do tiéu hoa bot d¢au nanh giira hai loai nay. Can cir trén nhiing
két qua nghién ciru caa Glencross (2004 va 2011), Refstie va ctv (2000), sy khéac biét trong do
tiéu hoa giira hai dong ca chém (Bowen va Darwin) c6 thé duoc tim thiy trén nhitng nguyén
lieu khac hoic cac chi tiéu dinh dudng khac nhu do tiéu hda axit amin hoic tai cac ty 1 phdi
tron khac cua bot dau nanh trong cac thirc an da dugc thu nghiém. Glencross (2011) da cho
thdy muac d6 twong quan do tiéu hoa thic in gitra ca hoi van va ca chém thay doi tly thuoc
vao nguyén ligu thi nghiém va chi tiéu dinh dudng kiém tra.

b tiéu hoa protein cua REF va SBM trong cung mét dong ca 1a nhu nhau vai khoang 87 %
protein duogc tidu héa (p>0.05). Biéu nay cho thiy chiét xuat bot ddu nanh dwoc xem nhu
ngudn protein thay thé Iy tudng ddi véi bot ca trong khau phan thire an cua cac chém. D tidu
hda protein cua REF va SBM ciing da cho thiy ty 1¢ protease inhibitor va phytic axit trong bot
déu nanh th6 da dugc han ché dang ké trong chiét xuat bot dau nanh thi nghi¢m thong qua qua
trinh chiét xuat boi nhiét do. Arndt va ctv (1999) d4 chi ra rang do tiéu hoa protein caa cé hoi
van d4 ting tir 74% ddi voi bot dau nanh thd to 91% sau khi bot dau nanh dugc hap ¢ 1.7
atm/121° C trong 20 phdt. Qué trinh nay da lam giam ty & trypsin inhibitor tir 181 dén 1.8.
Ngoai ra, chi véi 30% bot dau nanh duoc sir dung thay thé bot cé trong cong thac thi nghiém
c6 thé chua du dé dan dén sy sut giam do tiéu hoa protein. Rat nhiéu nghién ciru truée day da
cho thay ting ty I¢ bot dau nanh thay thé bot cé trong khau phan da ting ty & proteinase
inhibitor va diéu nay d giam do tiéu hoa protein thirc (Smith, 1977; Tacon va ctv, 1983,
Smith va ctv, 1988; Pongmaneerat va Watanabe, 1992; Oli va Krogdahl, 1994; Kaushik va
ctv, 1995; Olli va ctv, 1995; Refstie va ctv, 1997, 1998; Wu va ctv, 2003)
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Mic du, khong c6 su khéc biét vé do tiéu hoa protein thirc an nhung d6 tiéu hoa ning luong,
vat chit khd thirc an ciia REF cao hon c6 ¥ nghia so véi SBM ¢ ca hai dong ca chém
(p<0.05). Ty 6 NEF cao trong bot dau nanh da dan dén ty Ié cao caa NSP (non-starch
polysaccharide) trong thirc dn va diéu nay d& can tro qua trinh tiéu hoa cua dong vat thuy san,
dic bigt dbi voi nhitng loai an dong vat nhu ca chém (Kraugerud va ctv, 2007; Hansen va
Storebakken, 2007, Glencross va ctv, 2008). Hon nita, Glencross va ctv (2012) da tién hanh
danh gia kha ning tiéu hoa ctia ca chém doi véi ngu che va cac nguon tinh bot khac cho thay
kha ning tiéu hoa tinh bot cua ca chdm rat han ché. Piéu ndy c6 thé giai thich cho sy khac
biét trong do tiéu hoa nang lugng, vat chat khd gitta SBM va REF ¢ ca hai dong ca chém.

Pj tiéu hoa nguyén ligu va toc dp ting truéng

Do tiéu hda nguyén liéu (SBM) giita hai dong c4 Bowen va Darwin dugc thé hién & hinh 2.
Két qua phan tich cho thiy do tiéu héa nguyén liéu cia dong ca Darwin cao hon so véi
Bowen trong tat ca c&c chi tidu dinh dudng phan tich (protein, ning luong, vat chat khd). Tuy
nhién sy khac biét nay khong c6 y nghia vé thong ké (p>0.05)
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Hinh 2. D¢ tiéu hoa protein, ning luong, vat chat kho nguyén liéu (SBM) cua hai dong ca

Mic du khéng c6 su khéc biét théng ké vé do tiéu hda thire an va nguyén liéu & tat ca cac chi
tiéu dinh dudng phan tich nhung tdc d6 tang truong dic biét (SGR%) cua ca chém Bowen cao
hon dang ké khi so sanh véi ca chém Darwin trong ca hai loai thic n kiém tra (SBM:
SGRowen: 1.4 £0.1, SGRpawin: 1.2 £ 0.1; REF: SGRgowen: 1.5 £ 0.1, SGRparwin: 1.2 £ 0.1
(hinh 3),
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Hinh 3. Téc d¢ tang truong chi tiét cia ca chém Bowen va Darwin & ca hai loai thirc an
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Két qua nay chi ra rang kha ning tiéu hoa thirc an va nguyén lieu khong anh huong dén téc do
tang truong cua hai dong cé thi nghiém. Mot s6 gia thiét c6 thé dugc st dung dé giai thich cho
su khéc biét vé toc d6 tang truang trong thi nghiém nay bao gom: sy khac biét trong kha ning
sir dung dinh dudng (Glencross, 2008), luong thic an tiéu thu (Neely va ctv, 2008), kha nang
thich ung nhiét do (Newton va ctv, 2010). Theo Glencross (2008) va NCR (2011), thirc an sau
khi tiéu hoa s& duoc str dung cho rat nhidu cac hoat dong khac nhau nhu van dong, trao doi
chat va tich liy tai cic mo. Do d6, con dudng bién ddi ning lwong va dinh dudng ¢ hai dong
c& chdm c6 thé khong gidng nhau. Diéu nay d& din dén sy khéc biét trong téc do ting truong
& thi nghiém nay. Tuy nhién, nhitng gia thiét nay can phai dugc kiém chang trong nhitng thi
nghiém tiép theo.

KET LUAN VA KIEN NGHI

Khong ¢ su tuong tac gitra cong thirc phdi tron thirc dn va dong c& anh hudng dén do tiéu
héa thirc an va nguyén liéu cua hai dong ca chdm kiém tra. Cac dong ca chém khac nhau co
thé sir dung chung dir liéu tiéu hoa trong viéc xay dung khau phan do sy khong khéc biét vé
do tiéu hoa giira hai dong trén hai loai thic an da dugc thi nghiém. Didu ndy ¢ y nghia rat
quan trong d6i véi nhitng cong ty san xuat thirc an cong nghiép cac chém trong viéc xay dung
thirc dn dya trén do tiéu hoa. Chiét xuat bot dau nanh c6 thé duge xem nhu ngudn protein ly
tuong thay thé bot ca trong thire dn ca chém. Khéng cé sy lién quan giira kha ning tiéu hoa va
téc do tang truong cua ca chém. Do do6, nhitng nghién ciru nham muc dich giai thich rd tai sao
su khac biét trong téc do tang truong gitra cAc dong ca chdm nén duoc tién hanh trong twong
lai.
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