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ABSTRACT

A series of studies were conducted to determine the apparent digestibility
coefficients (ADCs) of protein and energy content in formulated feed
ingredients of mudskipper, Pseudapocryptes elongatus (6.67 + 0.01g). The
feed ingredients included Kien Giang fish meal (FM), defatted soybean meal
(SBM), meat bone meal (MBM), canola meal (CM), dried rice bran (RB),
defatted rice-bran (DRB), wheat bran (WB) and wheat flour (WF). Two
experiments were set up at the same salinity of 10%. and water temperature at
29°C. The first experiment aimed to determine ADCs of protein and energy of
mudskipper with four ingredients (FM, SBM, MBM and CM). Similarly, the
second experiment was conducted with RB, DRB, WB and WF. Results
indicated that the ADCs of protein and energy of mudskipper using FM were
better than other ingredients. Protein’s ADCs were high in FM (94.5%), CM
(91.2%), SBM (88.6%), and low in MBM (81.5%,). Energy’s ADCs was high
in FM (91.8%), followed by CM (86.2%), and low in SBM (79.4%) and MBM
(78.4%). In the second experiment, ACDs of protein and energy in fish feeding
RB and DRB were significantly lower than WB and WF (p<0.05). Protein and
energy ADCs of WB, WF, RB and DRB were 82.1-81.8%, 83.2-79.4%, 77.7—
71.3%, and 74.1-74.7%, respectively.

TOM TAT

Nghién ciru duwoc tién hanh d@é xac dinh kha nang tiéu héa protein va nang
lwong cua ca kéo (6.67 + 0.019) vdi mot $6 nguon nguyén liéu phé bién. Cac
nguon nguyén ligu gom: bét ca Kién Giang (BC), bét ddu nanh ly trich ddu
(BDN), bot thit xuong (BTX), bot canola (BCa), cam say (CS), cam ly trich
ddu (CLT), cdm mi (CM) va bét mi (BM). Cdc nguyén liéu trén dwoc bé tri ¢
hai thi nghiém véi nhiét dé nudc la 29°C va do man la 10%o. Thi nghiém thi
nhat xac dinh d tiéu héa (ADC) protein va nang lrong cia cd kéo véi cdc
nguén nguyén liéu la BC, BDN, BTX va BCa. Tuong tu, thi nghiém thir 2 xac
dinh dg tiéu héa véi 4 nguon nguyén liéu la CS CLT, CM va BM. Ket qua thi
nghiém 1 cho thdy BC duoc cd kéo tiéu héa tot hon so véi cdc nguon nguyen
liéu con lai. ADC protein cao nhat & BC (94,5%); BCa (91,2%); dén BPN
(88,6%), va thap nhat & BTX (81,5%). ADC ndng lwong cao nhat ciing & BC
(91,8%); ké dén BCa (86,2%); thdp ¢ BPN (79,4%) va BTX (78,4%). Trong
thi nghiém 2, cd 2 nguon nguyén liéu CS va CLT déu c¢é dé tiéu héa thap va
khdc biét cé y nghia thong ké so véi CM va BM (p<0,05). ADC protein va
nang lwong ciua CM, BM, CS, CLT lan lwot la 82,1-81,8 %; 83,2-79,4%;
77,7-71,3% va 74,1-74,7%.
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1 GIOI THIEU

Ca keo (Pseudapocryptes elongates, Cuvier
1816) la mot trong nhimng dbi tugng thay san co gia
tri kinh t& dwoc nudi trong nhitng nim gan day &
DPodng bang séng Ciru Long (PBSCL). Cé kéo c6
kha nang chiu dung dugc diéu kién moi tm(‘)’ng
khac nghiét do c6 tap tinh séng vai trong hang va
¢6 co quan hé hip phu (Truong Hoang Minh,
2009). Ca dugc nudi chi yéu ¢ cac tinh ven bién
nhu Bac Liéu, Ca Mau, Soc Trang va Tra Vinh gop
phan da dang ddi tugng nudi va han ché rui ro
trong nudi thuy san do tinh hinh nudi tdm hién nay
gap nhiéu kho khin ca vé dich bénh va thj truong
tiéu thu.

Nhin chung cac co s& nubi con nho ¢, nang
suit con thap, chi phi thirc n cao va chua c6 tiéu
chuan nganh vé thirc an cua lodi... Vi vay dé phét
trién nghé nudi bén ving, phai d6i moi phuong
thirc nudi theo hudng tham canh, ting ning suat,
khéng ngirng nang cao chét lugng thirc an, ha gia
thanh san pham. Thirc 4n 1a mot yéu té quan trong
trong su phat trién ddng bo, dam bao tinh bén viing
va hiéu qua nudi vi thirc an chiém khoang 70%
trong tong chi phi nuéi dong vat thuy san (Lé
Thanh Huong 2008, Tran Thi Thanh Hién va
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Nguy&n Anh Tuin, 2009). Bé lam co s& khoa hoc
cho viéc thiét 1ap khau phan an hop ly can nghién
ctru nhu cau dinh dudng cua cé nhat 1a nghién cau
cac nguon nguyén liéu cung cap dudng chat va kha
nang tiéu hod cac dudng chat d6. Do d6, dé lya
chon ngudn nguyén liéu pha hop dap ng yéu cau
chat lugng thirc an nudi ca, gop phan phat trién
nghé nudi bén virng va higu qua thi viéc “Panh gia
kha ning sir dung mdt s6 nguén nguyén ligu lam
thire dn cho ca keéo (Pseudapocryptes elongates,
Cuvier 1816)” la van dé can dugc quan tam.

2 PHUONG PHAP NGHIEN CUU
2.1 Thinghiém 1: Panh gia kha niing tiéu
hda mgt so nguon nguyén liéu cung cap protein

Thi nghiém gom 5 nghiém thire (d6i chang, bot
ca Kién Giang, bot dau nanh, bot thit xuwong va bot
canola) vai 3 1an lap lai dugc bé tri hoan toan ngau
nhién trong hé théng 15 bé nhya (70 L/bé) c6 suc
khi véi mat do 50 con/ bé, d6 min 1a 10%.. Ca kéo
c6 khéi lwong trung binh 5-7g/con. Nghiém thuc
thirc an ddi ching dugc phdi tron 1% chat danh
dau (Cr,03) va 4 nghiém thirc thire an can xac dinh
do tiéu hoa c6 chira 30% lugng nguyén liéu (bot c
Kién Giang, bot dau nanh, bét thit xuong va bot
canola) va 70% luong thirc an ddi ching (Bang 2).

Bang 1: Thanh phan hoéa hec ctia nguyén liéu thi nghiém (tinh % khai lweng kho)

Thanh phéin héa hec

Nguyén ligu Do khd Protein Béo Tro Xo NFE  Ning luwgng

(%) () (%) (%) (%) (%) (KJ/9)
Bot cd KG 85,9 65,1 5,39 18,6 1,10 -- 17,6
Bot dau nanh 86,4 47,5 1,42 8,59 4,50 24,4 16,0
Bot thit xwong 88,0 50,7 4,73 30,6 5,50 - 13,9
Bot canola 88,7 38,7 2,59 8,47 5,55 33,4 15,9

Bang 2: Thanh phan nguyén liéu caa thire dn thi nghiém (tinh % khéi lwgng kho)

Nguyén léu % % % % %
Cr.03 1 0,7 0,7 0,7 0,7
Bot ca 18,4 12,88 12,88 12,88 12,88
Bot dau nanh 28,1 19,67 19,67 19,67 19,67
Bot mi 33,8 23,66 23,66 23,66 23,66
Cam gao 15,7 10,99 10,99 10,99 10,99
Chit két dinh 1 0,7 0,7 0,7 0,7
Dau ca 1 0,7 0,7 0,7 0,7
Premix vitamin, khoang 1 0,7 0,7 0,7 0,7
Bot ca KG - 30 - - -
Bot ddu nanh - - 30 - -
Bot thit xuwong - - - 30 -
Bot canola - - - - 30
Tong 100 100 100 100 100
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Bing 3: Thanh phan héa hec cia thire éin thi nghiém (tinh % khéi hrgng kho)
Po khd Protein thé Béo thé Tro Xo NEF Ning lwong

Thite an (%) (%) (%) (%) (%) (%)  (KJg
DPoi ching 914 33,6 5,37 14,7 3,79 339 15,9
Bot ca KG 91,5 43,5 4,53 15,9 346 24,1 16,2
Bot dau nanh 90,5 38,2 4,48 12,2 460 31,0 16,2
Bot thit xuong 92,0 38,0 5,99 189 501 241 15,5
Bot Canola 92,1 35,9 4,28 130 587 331 15,9

2.2 Thinghiém 2: Panh gia kha néng tiéu Tuong tu nhu thi nghiém 1, thi nghiém gom 5
héa mét s6 ngudn nguyén liéu cung cap nghiém thirc (d6i chung, cam siy, cam ly trich,
carbohydrate cam mi va bot mi).

Bing 4: Thanh phan héa hec ciia nguyén liéu (tinh % khai lweng kho)

Thanh phan héa hec

Nguyén ligu Do khd Protein Béo (%) Tro Xo NFE Nang lugng
(%) (%) (%) (%) (%) (KJ/g)

Cam say 86,1 11,2 2,14 8,06 2,58 62,2 14,2
Cam ly trich 89,0 19,9 0,36 16,1 28,5 24,1 9,00
Cam mi 90,4 11,7 2,38 1,18 1,64 73,5 16,4
Bot mi 86,7 12,4 1,23 0,67 1,33 71,0 15,6

Bang 5: Thanh phan nguyén li¢u caa thire dn thi nghiém (tinh % khéi lrgng kho)
Nguyén liéu % % % % %
Cr03 1 0,7 0,7 0,7 0,7
Bot ca 18,4 12,88 12,88 12,88 12,88
Bot d4u nanh 28,1 19,67 19,67 19,67 19,67
Bot mi 33,8 23,66 23,66 23,66 23,66
Cam gao 15,7 10,99 10,99 10,99 10,99
Chat két dinh 1 0,7 0,7 0,7 0,7
Dau ca 1 0,7 0,7 0,7 0,7
Premix vitamin, khoang 1 0,7 0,7 0,7 0,7
Cém séy - 30 - - -
Cam ly trich - - 30 - -
Cam mi - - - 30 -
Bot mi - - - - 30
Tong 100 100 100 100 100
Bing 6: Thanh phan héa hec cia thire in thi nghiém (tinh % khéi hrgng kho)

Thike in Do khd Protein thé Béo thd Tro Xo NFE Ning lwong
(%) (%) () (%) (%) (%) (KJ/g)

Dai chimg 91,4 33,6 537 14,7 3,79 33,9 15,9
Cam say 95,6 26,1 4,40 11,5 4,03 49,6 16,4
Cam ly trich 92,6 28,9 3,87 22,6 8,56 28,7 13,3
Cam mi 95,1 25,5 4,47 21,5 3,63 40,0 14,7
Bot mi 92,6 28,1 4,13 10,0 3,99 46,4 16,3

thay nuéc, 1 gio sau bat dau shiphon nhiing soi

2.3 Chiam séc va quan ly A ) . . X )
phan nam dudi day bé, cho vao chai nhya va trir

. Truoc khi tién hanh thu phan, ca duoe choan 2 Janh sau mdi 1an thu. Thi nghi¢m két thac khi du
lan/ ngay trong thoi gian 7 ngdy dé ca quen dan véi luong phan can phan tich (3 — 5g phan khé). Trong
thirc an thi nghiém, c4 dugc cho an trén san va cho subt qua trinh thi nghiém, nhiét do trong cac bé

an theo nhu cau. Ngay thur 8 bit dau thu phan, sau nudi khoang 29°C.
khi cho ca an khoang 1 gio, loai bo thic an thira,
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2.4 Cac chi tiéu phan tich, tinh toan va xir
Iy s6 ligu

Céc chi tiéu phan tich

— Mau nguyén ligu: 4m d¢, tro, protein, béo,
X0, nang luong

— Mau thtrc an va mau phan: phan tich ham
luong Cr20s3, protein va nang luwong.

— Céc chi tiéu vé& am do, tro, protein, béo va

x0 dugc xéac dinh theo phuong phip AOAC,
(2000)

_ Dén xuét khong dam (NFE): dwoc xéac dinh
bang cach loai trur.
% NFE = 100% - (% chat protein + % chat béo
+ 9% tro + % chat xo)
Cr,03: duoc xac dinh theo phuong phap cua
Furukawa va Tsukahara (1966)
Niang lugng (KJ/g) = (Protein x 23,7+ Lipid X
39,5+NFE x 17,2)/100.
Céc chi tiéu tinh toan
— Do tiéu héa (ADC) thitc an dugc tinh dya
vao cbng thic sau:
0,
ADC =100- [100 ﬁj
%B
— Do tiéu hoa cia mot dudng chat nhu protein
hay nang lugng trong thirc an dugc tinh nhu sau:

9
ADC =100- 100ﬂx
%B

Trong do:
%A: % chit danh dau c6 trong thirc an (tinh
theo khoi lwong kho)
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%B: % chét danh du c6 trong phan (tinh theo
khoi lugng kho)

%A’: % chat dinh dudng c6 trong thic an (tinh
theo khoi lugng khd)

%B’: % chét dinh dudng c6 trong phéan (tinh
theo khoi lugng kho)

— Do tiéu hda cua nguyén liéu duoc tinh theo
cong thirc cua Bureau et al.,(1999) duoc trich boi
Bureau and Hua, (2006):

ADCtest ingredient = ADCtest diet T [(ADCtest diet —
ADCref_die[) X (07 X Dref/0.3 X Dingr)]

Trong do:

Drer: % dinh dudng (ndng luong thd) cua thuc
an doi chung

Ding: % dinh dudng (nidng luwong thd) cua
nguyén liéu

Xie 1y s ligu

‘Sé lieu dugc xtr ly theo chuong trinh Excel va
phan mém SPSS 16. So sanh trung binh gitra cac
nghiém thic dwua vao ANOVA va phép thir
DUNCAN ¢ mire ¥ nghia p < 0,05.

3 KET QUA VA THAO LUAN

3.1 Thinghi¢ém 1. Khé ning tiéu héa cac
nguon nguyén liéu cung cap protein lam thirc dn
cho c4 keo

3.1.1 D¢ tiéu hoa thize an thi nghiém

Do tiéu héa (ADC) vat chat kho, protein, lipid
va nang luong cua cac loai thirc an thi nghiém trén
ca kéo dugc ghi nhan trong Bang 7:

Bang 7: P§ tiéu hoa vat chat khd, protein thd, béo thd va ning lweng cia thire dn ddi chieng va thirc

an thi nghiém & c4 keéo

Pj tiéu hda (%)

Thire an

Vit chat kho Protein thd Béo thd Ning lwong
béi ching 70,3+1,142 87,4+1,04% 86,0+0,752 81,540,872
Bot ca 70,240,202 90,6+0,03¢ 87,2+0,95? 84,8+0,18°
Bot dau nanh 65,1+1,162 88,2+0,41% 86,3+0,402 80,940,612
Bot thit xuong 66,1 £3,072 85,041,392 88,3+1,15? 80,7+1,65%
Bot canola 67,3 £0,892 88,7+0,19 85,840,572 83,0+0,53%

C4c gid trj trong cling mét ¢t mang cling chiF cdi thi sai khdc khéng o ¥ nghia (p>0,05). Gid tri thé hién 1a gia tri

trung binh + d¢ léch chudn

Két qua thi nghiém cho thdy c4 keo tiéu hoa
tuong ddi thap céc loai thirc in thi nghiém, ADC
vit cht kho dao dong tir 65,1-70,3%. ADC vit
chat khd cua ca keéo thip nhét la ¢ nghiém thuc
BDN (b6t dau nanh) va cao nhat la ¢ nghiém thic
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thirc an DC (dbi chang). Tuy nhién ADC ciia cac
loai thirc an trong thi nghiém khéc biét khéng c6 y
nghia théng ké (p>0,05). Hay néi cach khac khi
tron 30% nguyén ligu thi nghiém vao thirc an ddi
chiung khong 1am anh huong dén ADC vat chat
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khd cua ca ¢ cac loai thic dn khac nhau. Ham
lugng protein duoc tiéu hda cao nhat ¢ nghiém
thac thae an bot ca (90,6%) va khac biét khong co
¥ nghia thong ké so voi cac nghiém thuc thirc an
bot dau nanh va bét canola, tuy nhién ADC protein
cuta 3 nghiém thirc nay cao hon va khac biét c6 y
nghia théng ké so véi 2 nghiém thirc con lai (doi
chang va bot thit xuwong). Tuwong ty nhu ADC
protein, ADC nang lugng cta thiic an bot ci
(84,8%) tét nhat, khac biét khong c6 ¥ nghia thong
ké so voi ADC nang luong cua thirc an bét canola
(83%) va khac biét c6 y nghia thong ké so vai cac
loai thirc an con lai (p<0,05). Kha nang tiéu hoa
béo thd cia ca kéo ddi véi cac thirc dn thi nghiém
t6t dao dong tir 85,8 dén 88,3% va céc ty Ié tiéu
hoa nay khac biét khong c6 y nghia thong ké giira
cac nghiém thac thirc an (Bang 7).

Nhin chung kha ning tiéu hoa cac thanh phan
dinh dudng (vat chat kho, protein, béo va ning
lwong) cua ca kéo dbi véi thire dn bot ca cao hon so
Vi cac loai thire dn con lai, thdp nhat 13 thirc 4n bot
thit xwong. Do tiéu hda cua thirc an bi anh hudng
bai nhiéu nhan t6 nhu diéu kién moi truong, tinh
trang suc khoe c4, ché do cho an, thanh phan thic
in va qua trinh san xuit thuc an... (NRC, 1993).
Qua két qua phan tich thanh phan héa hoc cua thirc
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an cho thdy chét luong cua thirc an bot ca tot hon
S0 vai cac loai thire dn con lai, dac biét la ham
lugng protein cao nhét (43,5%) va ham luong xo
thip nhat (3,46%) (Bang 3) nén kha ning tiéu hoa
cua ca dbi véi nguyén liéu nay tét hon so véi cac
nguyén liéu khac. Ngoai ra, bot ca dugc xem la
nguon nguyén liéu cung cip day du cac acid amin
thiét yéu va l1a yéu t6 kich thich sinh truong cho
dong vat thay san n6i chung va ca ndi riéng (Lé
Thanh Hung, 2008). ADC cac dudng chét trong
thire dn bot dau nanh va bot canola ciing dwoc ca
sir dung tuong ddi tt, khac biét khong co ¥ nghia
(p>0,05) so vai nghiém thic thire dn d6i chang va
bot ca. Vi vay, ngoai viéc sir dung ngudn nguyén
liéu dong vat 1a bot cad c6 thé st dung ngudn
nguyén liéu thyuc vat la bot dau nanh va bot canola
lam thirc &n cho cé kéo.

3.1.2 D¢ tiéu hba cua nguyén li¢u thi nghiém

Do tiéu hoa nguyén liéu la kha nang tiéu hoa va
hip thu nguyén liéu d6 cua ca, do d6 xac dinh do
tiéu hoa nguyén liéu rat co ¥ nghia trong viéc chon
lya ngudn nguyén ligu thich hop trong céng thirc
thirc an cho dong vat thay san. Két qua do tiéu hoa
vat chat khd, protein tho, béo tho va nang luong tur
cac ngudn nguyén liéu thi nghiém duoc thé hién ¢
Bang 8.

Bing 8: P§ tiéu hoa vat chit kh, protein thd, béo thd va ning lwgng cia 4 loai nguyén ligu thi nghi¢m

D§ titu hoa (%)

Nguyén ligu

Vit chit kho Protein tho Béo thd Niing lugng
Bot c& Kién Giang 70,1+0,70° 94,5+0,03° 89,9+3,242 91,8+0,61°
Bot dau nanh 56,2+1,652 88,6+1,05° 89,1+3,75? 79,4+1,962
Bot thit xwong 65,3+4,42% 81,5+3,51? 94,3+4,18°? 78,4+6,092
Bo6t canola 59,9+3,00? 91,2+0,55" 83,1+2,742 86,2+1,73%

Céc gia tri trong cling mét cét mang cuing chi cdi thi sai khdc khéng cé ¥ nghia (p>0,05). Gid tri thé hién 1a gié tri

trung binh + dé léch chudn

Kha ning tiéu hoa vat chat kho cua ca kéo dbi
véi nguyén liéu bot ca (70,1%) cao hon so véi cac
nguyén liéu con lai, khac biét co ¥ nghia théng ké
(p<0,05) so vai bot dau nanh (56,2%) bot canola
(59,9%) va khac biét khong c6 y nghia théng ké
(p>0,05) so véi bot thit xwong (65,3%). Tuy nhién,
ADC cua 3 loai nguyén liéu thi nghiém la bot dau
nanh, bot thit xwong va bot canola khac biét khong
c¢6 y nghia théng ké (p>0,05). Két qua nay cd thé
la do ham lugng xo trong nguyén liéu bot cé
(1,10%) thap hon nhiéu so v&i ham lugng xo trong
c4c ngudn nguyeén liéu khéc, bot dau nanh (4,50%),
bot thit xuong (5,50%) va bot canola (5,55%) nén
do tiéu héa cua ca ddi voi bot ca cao hon 3 loai
nguyén lidu con lai. Theo Tran Thi Thanh Hién va
Nguy&n Anh Tuén (2009) ham lugng xo trong thac
an c6 anh huéng rat Ion dén do tiéu héa cia dong
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vat thuy san. Chat xo ¢6 tac dung gia ting toc do
thae an di qua duong tiéu hda nén né tac dung lam
tang luwgng thie an dong vat thay san an vao, tuy
nhién ham luong xo trong thirc dn cao s& lam giam
d6 tiéu hda thire an, dong vat thiy san sinh trudng
cham. Piéu ndy phd hop véi nghién ctu cua
Umesh et al., (1994) vé kha ning tiéu hoa vat chat
khoé va protein tir tao Spirulina platensis cua cé
chép (Cyprinus carpio). B¢ tiéu hoa protein cua ca
tang dan theo ham luong tao Spirulina platensis
trong thic an vi tdo Spirulina platensis c6 ham
lugng protein cao va xo thap.

bong vat thuy san ndi chung hay ca noi riéng,
kha ndng su dung nguon nguyén liéu dong vat cua
chung t6t hon so voi nguon nguyén liéu thuc vat.
Két qua coa thi nghiém ciing chirmg minh nhan
dinh trén, cu thé ADC nguyén li¢u cua ca kéo ddi
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véi bot ca va bot thit xwong cao hon so vai bot dau
nanh va bot canola. Kha nang tiéu hda nguyén liéu
clia ca kéo ¢6 xu hudng tuong ty nhu mot sb loai
c4 c6 tinh an thién vé dong vat. Cu thé, nghién ctu
cua Laining et al., (2003) trén c4 ma (Cromileptes
altivelis) cho thiy do tiéu hoa vat chat kho cua bot
dau tdm (61,8%) cao hon va khac biét c6 ¥ nghia
S0 véGi bot dau nanh (56,3%) va bot co (53,6%). Ca
vugc bac (Bidyanus bidyanus) ciing tiéu hoa cac
nguyén ligu dong vat tét hon cac nguyén lidu thuc
vat (Allan et al., 1999). Bdi véi ca quan (Sebastes
schlegeli) giai doan gidng thi do tiéu héa vat chét
khd tir cac nguon nguyén liéu dong vat (bot cé, bot
thit, bot 1ong vii, bot huyét) déu cao hon va khac
biét c6 ¥ nghia so vdi cac nguyén liéu thyc vat (bot
dau nanh, bét hat béng, bot mi, men bia) (Lee,
2002). Zhou et al., (2004) nghién ctu trén ca bop
(Rachycentron canadum) giai doan giéng ciing cho
két qua tuong tu, do tiéu hoa vat chat khd cua ca
bop ddi vé6i cac nguyén liéu bot ca Peru, bot thit
gia cAm déu cao hon va khéc biét co y nghia so véi
2 nguyén liéu bot dau phong va bot canola. Cé hoi
cau vong (Oncorhynchus mykiss) ciing tiéu hoa cac
nguyén liéu dong vat tét hon so v&i nguyén liéu
thuc vat (Palmegiano et al., 2006).

Do tiéu hda protein nguyén liéu 1a kha nang
tiéu hoa va hap thu protein tir nguyén liéu do. Khi
protein c6 nhiéu thi ti Ié tiéu héa cia no tang dong
thoi lam tang ti 1¢ tiéu héa cac thanh phan hiru co
khac. D6 tidu hoa protein tir cac ngudn nguyén liéu
giau protein thuong dao déng tr 75-95% (NRC,
1993). Két qua ADC protein ¢ Bang 3.2 cho thay
do tiéu hoa protein tir cac nguon nguyén liéu thi
nghiém déu cao va dao dong tir 81,5-94,5%. ADC
protein cua bot ca cao nhat (94,5%) va khac biét
khong c6 ¥ nghia théng ké so voi bot dau nanh va
bot canola (P>0,05). Nguoc lai, do tiéu hda protein
cia bot thit xwong thdp nhat va khac biét c6 y
nghia so v6i 3 ngudn nguyén liéu thi nghiém con
lai. Mac du, ham lugng protein trong bét thit
xuong (50,7%) cao hon so v&i bt dau nanh
(47,5%) va bot canola (38,7%) nhung ADC protein
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cta nd lai thip hon ADC protein cua hai nguyén
liéu nay co thé chat lugng protein cua bot thit
xuong khong tot bang chat lwong protein cua hai
ngudn nguyén liéu bot dau nanh va bot canola. Mot
trong nhitng nguyén nhan din dén ADC protein
cia bot thit xwong thip c6 thé do ham luong
methionine trong bot thit xwong thap, mat can doi
acid amin thiét yéu tir @6 dan dén hiéu qua sir dung
thirc an nay khong cao (Tran Thi Thanh Hién va
Nguyén Anh Tuan, 2009).

Két qua thi nghiém cho thay kha ning tiéu hoa
béo tho cua ca kéo kha tot, ADC béo thd cua cac
nguyén liéu nay tuong duong nhau, dao dong tir
83,1 dén 94,3%. ADC ning luong tir c&c ngudn
nguyén liéu & Bang 8 cho thiy ca kéo tiéu hoa
nang lugng t6t nhit & ngudn nguyén liéu bot cé
(91,8%), tiép dén la bot canola (86,2), tiéu hoa
nang luong tor bot dau nanh (79,4%), boét thit
xuong (78,4%) thap va khéc biét khong co y nghia
théng ké (p>0,05) so véi bot canola. Két qua thi
nghiém ciing cho thiy niang luong tir nguyén liéu
bot ca dugc ca kéo tiéu hda rat tt 1én dén 91,8%
cao hon nhidu so v&i mot sé loai ca nhu: c hoi
tring (Oncorhynchus tschawyscha) 13 89,2%; cé
nheo My (lctalurus punctatus) la 84,5% va ca trim
c6 (Ctenopharyngodon idella) la  83,4%,
(Hertrampf and Piedad-Pascual, 2000). Nhin
chung, da sb cac loai ca diéu tiéu héa nang luong
c6 ngudn gbc tir dong vat tét hon so véi nguyén
liéu thuc vat nhu ca vugc bac (Bidyanus bidyanus)
(Allan et al., 1999), ca quan (Sebastes schlegeli)
(Lee, 2002), cad bop (Rachycentron canadum)
(Zhou et al., 2004); ca hoi (Salmo salar L.)
(Mundheim et al., 2004).

3.2 Thinghiém 2. Kha niing tiéu héa cac
nguén nguyén ligu cung cip ning lweng lam
thire an cho ca kéo

3.2.1 D¢ tiéu héa thire an thi nghiém

Do tieu hoa (ADC) vat chit kho, protein, lipid
va nang luong cua cac loai thirc an thi nghiém trén
céa kéo dugc ghi nhan trong Bang 9:

Béang 9: Do tiéu hda vat chat kh, protein thd, béo thd va ning lweng cia thire in dbi ching va thirc

an thi nghiém & c4 keéo

P§ tieu hoa (%)

Thike an

Vit chit kho Protein tho Béo thd Niing lugng
Déi ching 70,3+1,14° 87,4+1,04¢ 86,0+0,75° 81,5+0,87°¢
Cam siy 56,9+0,922 81,4+0,63° 83,5+0,49° 73,2+0,81%
Cam ly trich 57,2+0,072 78,240,382 81,4+0,122 76,5+0,37°
Cam mi 66,0 +0,90° 84,0+0,39°¢ 84,8+0,52 81,7+0,85¢
Bot mi 63,7 +2,47° 84,7+0,82° 84,5+0,24" 79,7+0,82°

Céc gia tri trong ciing mgt cét mang cuing cha cdi thi sai khéc khong cé ¥ nghia (p>0,05). Gid tri thé hién 1a gia tri

trung binh + dé léch chudn
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Két qua thi nghiém cho thdy ca kéo tiéu hoa
tuong ddi thap cac loai thic an thi nghiém, ADC
vat chit kho dao dong tir 56,9-70,3%. ADC vat
chat kho cua cé kéo cao nhét 1a & nghiém thtc di
ching va khéc biét c6 v nghia thong ké so véi cac
loai thitc an thi nghiém con lai, trong d6 ADC vat
chat khd cua cdm mi va bot mi khac biét khong cé
v nghla thong ké (p>0,05), két qua twong tu xay ra
& ca cam sdy va cam ly trich. Ham luong protein
dugc tiéu hoa cao nhat van ¢ nghiém thuc thic an
dbi chimg (87,4%) va khéc biét co y nghia théng
ké (p<0,05) so véi cac nghiém thac thire dn con
lai, ADC protein cta bot mi va cam mi ¢ ca kéo thi
nghiém chiém ty I& cao va tuong tu nhau, thip nhat
& ADC protein cta thic an cam ly trich (78,2%).
Tuong ty nhu ADC protein, ADC béo thé cua thirc
an cam ly trich c6 gié tri thap nhat (81,4%) va khac
biét c6 ¥ nghia thdng ké (p<0,05) so voi cac
nghiém thac thiac an khac. ADC béo thod cua thirc
an di chiing, thuc an cam mi va thirc an bot mi
khéc biét khong co ¥ nghia thong ké (p=>0,05) c6
gia tri lan luot 12 86,0%, 84,8% va 84,5%. Bén
canh do6, ADC nang lugng cua 3 loai thie an nay
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van chiém ty Ié cao va khac biét co ¥ nghia théng
ké so véi ADC ning lugng cua thirc an cam say va
thire dn cam ly trich.

Nhin chung kha ning tiéu hoéa cac thanh phan
dinh dudng (vat chat kho, protein, béo va ning
luogng) cua ca kéo ddi vai thire an d6i chang, thuc
an cam mi va bot mi khé tét va cao hon so véi thuc
an cam sdy va cam ly trich do ham lugng xo cia 3
loai thirc an trén thip hon so véi hai loai thic dn
duoc so séanh (Bang 6). ADC cac dudng chit trong
thirc n cAm mi va bot mi dugc ca sir dung tuwong
d6i t6t, khac biét khong co y nghia (p>0,05) so Vi
nghiém thuc thirc an ddi chimg do d6 ¢6 thé chon
hai nguyén liéu nay lam ngudn nguyén liéu cung
cép nang luong trong ché bién thirc an cho ca keo.

3.2.2 D¢ tiéu hba cua nguyén li¢u thi nghiém

Kha ning tiéu héa nguyén liéu va dudng chat
(protein, béo, nang lugng) trong 4 loai nguyén li¢u
cung cap nang luong cua cé keéo 1 chi tiéu rat quan
trong trong viéc danh gia chat luong cua 4 loai
nguyén liéu dung lam thirc an nuéi ca. PO tiéu hoa
cua ca kéo duoc thé hién trong Bang 10.

Bang 10: P tiéu hoa vat chit khd, protein thd, béo thd va ning lwong ciia ca kéo ddi véi 4 ngudn

nguyén liéu cung cip niing lwong

D3 titu hoa (%)

Nguyén liéu

Vit chat kho Protein tho Béo tho Niing luong
Cam séy 53,941,132 77,741,040 83,2+0,58° 71,3+0,982
Cam ly trich 54,440,072 74,1+£0,572 73,1+0,35% 74,7+0,48°
Cam mi 65,1+1,08° 82,1+0,63° 84,2+0,75° 81,8+£1,01°
Bot mi 62,3+3,01° 83,2+1,27° 83,3+0,46° 79,4+1,01°

Céc gid trj trong cling mét cgt mang cling chiF cai thi sai khdc khéng o ¥ nghia (p>0,05). Gid tri thé hién 1a gia tri

trung binh + dé léch chudn

Kha ning tiéu héa cua ca kéo ddi véi nguyén
liéu cAm mi (65,1%) va bot mi (62,3%) cao hon va
khac biét co ¥ nghia thong ké (p>0,05) so véi hai
nguyén liéu con lai, ADC vat chét khd cia cam siy
va cam ly trich lan luot 1a 53,9% va 54,4%. Xu
huéng tiéu hoa nay dién ra tuong ty cho ADC
protein, ADC béo thé va ADC nang lugng. Tuy
nhién, ADC protein va béo thd ctia cam sdy tot hon
so véi cam ly trich, nguoc lai ADC ning lugng cua
nguyén liéu cam ly trich c6 gia tri cao hon ADC
nang lugng ciia cAm sdy VA tat ca cac gia tri nay
déu khéc biét c6 y nghia théng ké (p>0,05). Két
qua trén cho thay, cting phéi ché véi ti 1& nhu nhau
trong cdng thuc thire dn nhung cd kéo cé do tiéu
héa cdm mi va bot mi cao hon so v6i cam sdy va
cam li trich. Két qua dat duoc tir thi nghiém nay c6
thé do ham luong xo trong nguyén liéu cam mi
(1,64%) va bot mi (1,33%) thap hon so v6i cam
sdy (2,58%) va cam li trich (28,5%). Dic biét
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nguyén liéu cam 1i trich duoc ca kéo tiéu hoa rat
thap v& vat chat kho, protein va béo thd do chat
luong cua nguyén ligu nay kém (béo thap, ham
luong tro va xo rét cao).

Kha niang tiéu hoa cam gao cua dong vat thay
san thdp hon so voi mot s6 ngudn nguyén liu cung
cip nang luong khac do ham luong xo cao. Cu thé,
6 nhimg loai c4 an dong vat nhu cd mua
(Cromileptes altivelis) c6 d6 tiéu hdéa cdm gao la
22,2%; do tiéu hoa protein va nang lugng trong
cam cua cé lan luogt 12 59,5% va 44,3% (Laining et
al., 2003), hay nhiing loai c4 an tap thién vé dong
vat nhu ca tré trang (Clarias batratus) ADC
nguyeén liéu la 61,9% va ca tré phi (C.gariepinus)
13 66,5% (Usnami, 2003). Twong tu, & Ca trim co
(Ctenopharyngodon idiella) kha nang tiéu hda cam
gao ciing rat thip, nho hon 50% (Law, 1986). Két
qua nghién ciru cho thiy ca kéo c6 do tidu hda cam
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mi va bot mi tét hon so véi hai ngudn c&m gao 1a
cam say va cam ly trich. Tuy nhién, ddi véi ca me
vinh (Puntius gonionotus) thi c6 do tiéu hda cac
nguon nguyén liéu nay Xay ra theo xu hudng nguoc
lai. Ca mé vinh (Puntius gonionotus) c6 do tiéu héa
protein, béo va nang lrong lan luot 12 94,6; 96,4 va
90% cao hon so vai cdm mi la 88,5; 90,8 va 74,7%
(Mohanta et al., 2006). Khi so sanh trong cung
ngudn cam gao thi ca rd phi van (Oreochromis
niloticus) c¢6 kha ning st dung cam li trich t5t hon
S0 Vi cam sy (Tran Thi Thanh Hién va ctv.,
2006), nguoc lai so vai ca keo trong thi nghiém.
Do d6, dé danh gia gia tri dinh dudng cua nguyén
liéu khong chi dua vao thanh phan héa hoc cua né
ma con phy thuoc vao kha nang tiéu hoa, hap thu
céc chit dinh dudng va ning luong cua cé tir nguon
nguyeén liéu d6. Kha nang tiéu hoa mot loai nguyén
liéu cua dong vat thuy san phu thudc vao dic diém
tiéu hoa cua tung loai (NRC, 1993).

4 KET LUAN VA BE XUAT
4.1 Kétluan

Trong 4 ngudn nguyén liéu thi nghiém cung
cap protein thi ca kéo tiéu hoa tét nhat 1a bot ca
(70,1%) va thap nhit 1a bot dau nanh (56,2%). Do
tiéu héa protein tir cac nguyén liéu déu cao dao
dong tir 81,5 dén 94,5%, thip nhit la bot thit
xuong va cao nhit 1a bot ca Kién Giang. Do tiéu
hoa nang lugng tir cAc nguyén liu thi nghiém ciing
turong d6i cao, thap nhat 1a bot thit xwong (78,4%)
va cao nhat la bt ca Kién Giang (91,8%).

Trong 4 ngudn nguyén liéu thi nghiém cung
cép nang luong thi c& keo tiéu hoa cam mi, bot mi
t6t hon so vdi cdm sdy va cam ly trich. Do tiéu hoa
protein va niang luong cua c& ¢ 4 ngudn nguyén
liéu d& c6 khuynh hudng twong tu.

Da s6 cac nguyén liéu thi nghiém déu duoc ca
keo tiéu hoa t6t tuy nhién cac nguyén liéu co nguodn
gbc dong vat duoc ca tleu héa tot hon so véi cac
nguyén liéu c¢6 ngudn gdc thyc vat.

4.2 Deéxuit

Can danh gia kha nang ti€u hoa cua ca qd(‘)i Voi
cac nguon nguyén liéu khac nhau dé c6 thé tim ra
duoc nhiéu nguon nguyg‘zn liéu duogc cé tiéu hoa tot
véi gia thanh thap hay san c6 tai dia phuong.
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