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PHUONG PHAP THU PHAN VA KHA NANG TIEU HOA CUA CA LOC
(Channa striata) VOI NGUON NGUYEN LIEU PROTEIN KHAC NHAU
Ng6 Minh Dung', Tran Thi Thanh Hién?

TOM TAT

Nghién ctiu nham xdc dinh thoi diém thu phén sau khi cho cé dn va phuong phép thu phan thich hgp ép dung
cho nghién ctiu 46 tiéu hoa & ca 1oc (Channa striata). Nghién ctu gom 03 thi nghiém: (i) X4c dinh thoi diém thu
phén bang phuong phap lang véi nhip thu phian méi 2 gio mot 1an, bit dau thu phan tai thoi diém 2 gid sau khi cho
cé an va thu lién tuc trong 24 gig; (ii) Xac dinh phuong phap thu phéan thich hgp dugc so sanh v6i 03 phuong phap
khéc nhau 1a phuong phép ling, mé va vudt; (iii) Panh gid muic do tiéu hoa (ADC) vat chit kho, ADC protein va
ADC ning lugng & ca 16c tif nguon nguyén liéu cung cdp protein khac nhau bao gém bot ¢4, bot dau nanh li trich,
bot thit xuong va bot huyét. Két qua da xac dinh thoi diém thu phan thich hgp & ca 16c 1a 8 gio sau khi cho ¢4 dn;
xac dinh thu phén bang phuong phép lang thich hgp nhit cho déi tugng ca 16¢c dé xdc dinh do tiéu hoa, trong khi do
phuong phap mé va vuét thi khong phi hgp d€ ap dung thu phan; xac dinh d6 tiéu hoa vat chét kho & ca 1oc véi cac
nguon nguyén liéu dao dong tii 52,3% - 85,5%. Nguyén liéu bot ca Kién Giang dugc ca 16c tiéu hda tét nhat (85,8%),
ké dén bot ddu nanh li trich (69,7%), bot huyét (69,0%) va bot thit xuong (52,3%). D¢ tiéu hoda protein va nang lugng

6 ca loc cling cho két qua tuong tu.

Tu khoéa: Ca loc, Channa striata, d tiéu hda, phuong phap thu phin

1. AT VAN PE

Ca loc (C. striata) la d6i tugng nuoi phd bién &
Dbong bang song Cliu Long (DBSCL) bdi chét lugng
thit ngon va gia ca hgp ly. M6 hinh nuoi ca 16c da
dang nhu nuo6i ao, nudi 16ng, nudi veo, nudi trong
bé 16t bat (Lé Xuan Sinh va D6 Minh Chung, 2010).
Theo két qua diéu tra mo hinh nuéi cé 16c & PBSCL
cta Ngo6 Thi Minh Thuy va Truong Dong Loc (2015)
cho thdy chi phi thtic an chiém ti trong l6n nhat
trong tong co ciu chi phi 1én t6i 88,4% & mo hinh
nudi ca 16c trong ao dét, nhu véy c6 thé ching minh
dugc riang su phat trién bén viing va hiéu qua kinh
t€ ctia mo6 hinh nuoi ca 16c chu yéu lién quan dén
chét lugng thic an. Mot s6 van dé nhu quan ly tét
thtic dn, tang kha nang hdp thu thic dn, da dang
nguon liéu liéu ché bién thiic an, gia thanh thic an
ré hon,... d6 1a nhiing vidn dé quan trong can dugc
nghién ctu sdu va mot cach hé thong dé lam co s¢
khoa hoc cho viéc thiét 1ap khau phan an hop ly. bic
biét, can nghién ctiu vé dudng chit va kha ning tiéu
héa cdc dudng chat tit cac nguon nguyén liéu cung
cdp protein khac nhau cho nhu cau dinh duéng ctia
cd l6c nham t6i vu hoa khdu phén dn cua ching.
banh gia kha nang tiéu héa mot s6 ngudn nguyén
liéu cung cép protein tuy thudc vao déi tugng nuoi
cing nhu phuong phédp thu phan dé€ nghién ctiu do
tiéu hoa. Nhiéu nghién ctiu da chiing minh rang két
qua nghién ctiu d6 tiéu hda ctia mot s6 thanh phan
thtic dn tuy thu¢c nhiéu vao phuong phap thu phan
(Hien et al., 2010; Allan et al., 1999; Heinitz et al.,
2016). Nhu vay van dé dat ra & day can tién hanh thi

nghiém tim ra phuong phap thu phan d€ nghién ctu
do tiéu hoa thiic dn & cd 16c phu nhit nham dat duge
s0 liéu chinh xac va d¢ tin cdy cao, tii d6 ap dung
phuong phap nghién ctiu nay d€ ti€p tuc nghién ctiu
danh gia kha ndng tiéu héa mot s6 nguon nguyén
liéu cung cép protein ché bién thic dn vién cho ca
l6c nham phat trién moé hinh nuoi ca l6¢ bén viing
6 DBSCL.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Nguodn ca 16c thi nghiém: Ca loc (C. striata) c6
khoi lugng trung binh 120 g/con, chon cé l6c dong
déu kich g, khoe va dugc nudi dudng trong bé
composite 4 m?® bang thic dn thi nghiém mot tuin
trudce khi tién hanh thi nghiém.

Hé théng va thic an thi nghiém: Tat ca cac thi
nghiém déu dugc tién hanh trén hé thong thu phan
lang (170L/bé) thiét ké chuyén cho nghién ctiu xac
dinh d¢ tiéu héa theo Hien va cong tac vién (2010).
Thtic dn st dung trong nghién ctiu dugc dya theo két
qua nghién ctiu cia Mohanty va Samantaray (1997);
thiic an dugc tron véi 1% chit danh ddu chromic
oxide (Cr,0,).

2.2. Phuong phap nghién ciiu

2.2.1. B0 tri thi nghiém

a) Thi nghiém 1: Nghién citu xdc dinh thoi diém
thu phdn

Thi nghiém nhdm tim ra thsi diém thu phan

"Nghién ctiu sinh, Khoa Thuy sén, Truéng Pai hoc Can Tho

?Khoa Thty san, Truong Pai hoc Can Tho
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thich hgp d€ xac dinh chinh xdc d¢ tiéu hda thuc
an & ca 1oc. Ca 16c duge bé tri véi mat dd 15 con/
bé; dugc cho dn theo nhu ciu (an no dén khi ngting
dn) 1 lan/ngay vao lac 8 gio sang; cd 16c dugc cho dn
7 ngay d€ quen dan véi thic dn trudc khi tién hanh
thu phan. Nhip thu mau phan dé xac dinh lugng
phan va xac dinh d0 tiéu hoéa thiic dn cua ca 16c lién
tuc trong 24 gid sau khi ngting cho dn véi méi 2 gis
(thoi diém thu mau sau khi cho ca 16¢ ngung an: 2;
4; 6; 8;10; 12; 14; 16; 18; 20; 22 va 24) va bat dau
thu mau phan & ngay nudi thit tdm. Phan dugc thu
vao cac 6ng falcon nhya qua van xa dudi binh lang.
Trong suét thaoi gian thu phén, cac 6ng falcon nhya
dugc dugce giti lanh trong hon hop da muéi. Mau
phéan dugc d€ lang va sdy kho & nhiét 4o 60°C trong
24 h, can khoi lugng. Do lugng phan thu duge moéi 2
gid & 1 bé rat it nén lugng phan moéi 4 bé dugc tron
lai € du lugng phéan phén tich d6 tiéu hda. Gidt mau
am 20°C cho dén khi phén tich d¢ tiéu hoa.

b) Thi nghiém 2: Nghién ciiu xdc dinh phuong phdp
thu phan thich hgp

Thi nghiém nham tim ra phuong phap thu phan
thich hgp cho nghién ctiu tiéu hoa thic dn cta cd
16c. Thi nghiém goém 3 nghiém thic (NT): Thu phan
bang phuong phap lang; vudt va md, moéi nghiém
thuic dugc 1dp lai 3 14n. Ca léc dugce bo tri véi mat do
15 con/bé&; dugc cho dn theo nhu ciu (dn no dén khi
nguing dn) 1 l1an/ngay vao luc 8 gid sang, ca l6c dugc
cho dn 7 ngay dé quen dan vdéi thiic an trude khi
tién hanh thu phan. Théi gian thi nghiém kéo dai 14
ngay. Can cti vao két qua ctia thi nghiém 1 xdc dinh
thoi diém thu phén thich hgp & ca 16c la 8 gio sau
khi ca an thi tién hanh thu phan (bang 1) dugc mo
ta nhu sau: (i) NT1: Thu phin bang phuong phap
lang tién hanh thu phén trong 7 ngay; (ii) NT2: Thu
phan bang phuong phap vuét dugc thuc hién sau
khi c4 ngung an 8 gid bang cach vuét phin bung ca
l6c d€ ép phan tii doan rudt cudi ra ngoai; (iii) NT3:
Thu phan biang phuong phap mé dugc thuc hién sau
khi ca ngung dn 8 gi® bang cach mé toan bo d€ tién
hanh thu mau phan & doan ruét sau.

Bang 1. Thanh phéin héa hoc nguyén liéu lam thiic dn (% khéi lugng kho)

Nguyén liéu Do kho Protein Lipid Tro Xo NFE Nang lugng
' (%) (%) (%) (%) (%) (%) (KJ/g)
Bot ca! 85,4 64,5 5,42 23,7 0,61 5,86 18,5
Bot ddu nanh? 91,6 47,2 2,64 8,89 5,39 35,9 19,3
Bot thit xuong® 86,8 50,7 8,07 41,7 3,23 - 15,8
Bot huyét! 92,6 92,5 0,56 2,59 3,33 1,03 22,9

Ghi chii: Nguén nguyén ligu: 'Kién Giang; *Arhentina; °Y; *Brazil

¢) Thi nghiém 3: Nghién ctiu khd ndng tiéu hoa cdc
nguon nguyén li¢u cung cdp protein khdc nhau & cd loc

Nghién ctiu nham danh gid kha ning tiéu hoa
ctia ca 16¢ véi ngudn protein tii cac nguyén liéu khac
nhau (Bang 2). Thi nghiém gém 5 NT bao gom NT
déi chiing va 4 nghiém thtic thiic an c6 ti 1¢ thiic &n
déi ching va nguyén liéu la 70:30. NT bot ca KG,
NT bot ddu nanh li trich, NT boét thit xuong va NT
bot huyét, cac nghiém thiuc dugc phoi tron chat
(Cr,0,) dénh déu (Bang 2). Thanh phén héa hoc &
cac nghiém thtc thiic an lam thi nghiém (Bang 3);
moi nghiém thic dugc lap lai 3 14n, ap dung phuong
phép thu phan lang dugc xac dinh t6i vu tu két qua
nghién ctiu & thi nghiém 2. Thoi gian thu phan la
14 ngay.
2.2.2. Chi tiéu phan tich va danh gid

Chi tiéu phan tich: Phan tich thanh phan hoa
hoc ctia nguén nguyén liéu va thiic d4n bao gom do

kho, protein, d¢ béo, tro, chit xo dugc xac dinh theo
phuong phap chuédn mo ta trong AOAC (2000).

Chi tiéu chat ddnh dau (Cr,0,) dugc xdc dinh theo
phuong phap ctia Furukawa va Tsukahara (1966).

Chi tiéu dan xuét khong dam (NFE) dugc xdc
dinh bang phuong phap loai trii: NFE (%) = [100% -
(% protein + % Lipid + % tro + % x0)].

Niéng lugng dugc xac dinh theo cong thiic: Nang
lugng (KJ/g) = [(protein x 23,7 + Lipid x 39,5 +
(NFE + Xo) x 17,2)/100]. D¢ tiéu hoa dudng chat
ctia nguyén liéu dugc xdc dinh theo phuong phap
dugc mo ta boi Bureau va Hua (2006).

2.2.3. Phuong phdp xii ly sé liéu

Céc gid tri trung binh dugc tinh trén chuong
trinh Microsoft Excel 2010. So sanh trung binh gitta
cac nghiém thtic dya vao one-way ANOVA va phép
thti Duncan véi miic y nghia 0,05 bang chuong trinh
SPSS 21.0.
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Bang 2. Thanh phan nguyén liéu va hoa hoc ctia thiic an thi nghiém (% khéi lugng kho)

Y Nghiém thtic
Nguyén li¢u e 1. e s Ae A 3 N . N .
Déi chiing Bot ca KG Bot ddu nanh | Bot thit xuong Bot huyét
Bot ca 36,9 25,8 25,8 25,8 25,8
Bot dau nanh 34,3 24,0 24,0 24,0 24,0
Bot mi 18,9 13,3 13,3 13,3 13,3
Premix vitamin' 2,0 1,4 1,4 1,4 1,4
DA4u cé? 5,9 4,1 4,1 4,1 4,1
CcMC? 1,0 0,7 0,7 0,7 0,7
Cr,0, 1,0 0,7 0,7 0,7 0,7
Bot cda KG - 30,0 - - -
Bot dau nanh - - 30,0 - -
B¢t thit xuong - - - 30,0 -
Bot huyét - - - - 30,0
Téng 100 100 100 100 100
Thanh phéan héa hoc ctia cac nghiém thic thiic an thi nghiém (% khéi lugng kho)

Protein (%) 442 51,4 46,5 43,6 58,7
Lipid (%) 8,98 7,85 7,02 8,64 6,40
Khoé.ng (%) 13,4 17,4 12,7 22,5 11,1
Xo (%) 1,44 1,19 2,78 1,28 2,01
NFE (%) 31,9 22,1 31,0 24,1 21,8
Ning lugng (KJ/g) 19,8 19,3 19,6 18,1 20,5

Ghi chu: KG: Kién Giang; 'Premix vitamin: vitamin A (400.000 IU), vitamin D3 (80.000 IU), vitamin E (12g),
vitamin K3 (2,4g), vitamin B1 (1,6g), vitamin B2 (3g), vitamin B6 (1g), niacin (1g), vitamin B9 (0,8¢), vitamin B12
(0,004g), acid folic (0,032g), biotin (0,17g), vitamin C (60g), choline (4,8¢), inositol (1,5g), ethoxyquin (20,8g), Cu (10g),
FeSO4 (20g), Mg (16,68), Mn (2g), Zn (11g) (IU/ kg; g/kg); Ddu cd bién; *CMC: Carboxylmethyl Cellulose.

2.3. Thoi gian va dia diém nghién ctu

Thi nghiém dugc thuc hién ti thang 8 - thang 12
nam 2012 tai Trai thyc nghiém, B¢ mon Dinh duéng
va Ché bién Thuy san, Khoa Thuy san, Truong Dai
hoc Can Tho.

I11. KET QUA VA THAO LUAN
3.1. Két qua xac dinh thoi diém thu phéin

Lugng phan cta ca 16c thu dugc sau 2 h cho dn
(0,15 g/bé) ting dan dén 10 h sau cho an (0,76 g/bé),
sau d6 giam dén sau 12 h cho an (0,56 g/bé) giam
dén sau 24 h cho an (0,14 g/bé) . Lugng phan thu
dugc nhiéu nhat thoi diém 6 - 16 h sau khi ¢4 dn dao
dong tti 0,63 - 0,76 g/bé. Do tiéu hoa vat chét kho thu
dugc cao nhit tai thoi diém 8 h sau khi cho an, thap
nhit 70% & thoi diém 2 h sau khi ¢4 dn (Hinh 1).
Tuy nhién, do tiéu héa vat chat kho & ca loc tai cac
thoi diém khac nhau trong 24 h khéc biét khong co y
nghia thong ké (p>0,05) va dao dong tui 70 - 73,2%.
Mot s6 nghién chiing minh ring thoi diém thu mau
phan tly thudc vao loai cd khac nhau, két qua nghién
ctiu ctia Hien va cong tac vién (2010) cho thay lugng
phan thu dugc nhiéu nhat & cd tra (Pangasinodon
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hypophthalmus) la 14 gio sau khi dn; nghién ctiu
cta nhéom Allan va cong tac vién (1999) & ca vugc
(Bidyanus bidyanus) 1a 18 h sau khi an; trong khi
nghién ctiu ctia Hernandez va cong tac vién (2015)
& ca hong (Lutjiannus guttatus) 1a 3 - 4 h sau khi an.
Trén co s& cac két qua nghién ctiu vé thoi diém thu
phén thich hgp dé xac dinh d¢ tiéu hoéa thic an tuy
thu¢c 16n vao loai ca thi nghiém. Két qua nghién
ctiu ndy da khing dinh dugc ring thoi gian thu phan
thich hgp cho nghién ctiu vé d¢ tiéu hda & ca loc 1a
8 gi¢ sau khi ca an.
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Hinh 1. Khoi lugng phén va d¢ tiéu hoa thiic an
clia ca ldc tai cic thoi diém khéc nhau
(ADC: Apparent Digestibility Coefficients)
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3.2. Nghién ctu xac dinh phuong phap thu phéan
thich hgp

Do tiéu hda thiic dn & ca 16c bang 3 phuong phap
thu phan khac nhau dugc trinh bay & (Bang 3).
Lugng phén thu dugc bing phuong phap vudt rat
it, khong du lugng phan d€ phan tich d6 tiéu hoa,
do cdu tric 6ng tiéu hoa ca l6c gap khic, vach rudt
day nén khoé vuét phan. Phuong phap mé thu duge
phén it do rudt cd nho, ngin, thanh rudt day, dé lan
thtic an chua tiéu hoéa hoan toan, mau... Vi vay, két
qua thu dugc do tiéu hoa vat chat kho va protein
& phuong phap thu phan mdé lan lugt la 21,0% va
41,1% thap hon rit nhiéu va khéac biét c6 y nghia
thong ké (p<0,05) so v6i phuong phap thu mau phan
béang phuong phap lang lan lugt 1a 70,8% va 89,9%.

Bang 3. D¢ tiéu hoa thiic én & ca 16c
v6i 3 phuong phap thu phan khac nhau

Do tiéu hoa
Nghiém thiic Vat chdtkho  Protein tho
(%) (%)
Phuong phép ling 70,8 + 1,81 89,8 + 0,96*
Phuong phédp md 21,0 £ 1,29° 41,1 +1,43°
Phuong phéap vuét - -

Ghi chii: Cdc gid tri trong cung mgt cft mang cung chit
cdi thi khdc biét khong c6 y nghia (p>0,05). Gid tri thé
hién la gid tri trung binh £ d¢ léch chudn; "Lugng phdin
thu dugc it, khong dap ving lugng dé phan tich.

Phuong phap thu phan tuy thudc vao loai ca,
nghién ctiu cta Hien va cong tac vién (2010) chiing
minh rang & ca tra (P. hypophthalmus) phuong phap
thu phan lang hodc phuong phap mé 1a thich hgp,
phuong phap vuot khong thuc hién dugc trén ca Tra
do thanh bung day, ruét gap khic. ADC vét chatkho,
protein va ndng lugng cao hon cé y nghia thong ké so

v6i phuong phap m6. Piéu nay con dugce ching minh
qua nghién ctiu cua Allan va cdng tac vién (1999)
trén ca vugc (Bidyanus bidyanus); Storebakken va
cong tac vién (1998) trén ca hoéi (Salmom salar) thi
phuong phép thu phén lang 1a thich hgp nhat. Tuy
nhién, theo nghién ctiu cia Hemre va cdng tc vién
(2003) trén ca tuyét (Gadus morhua) thi phuong
phép thu phan vuét va mé dugc st dung phd bién
nhat va ADC thu dugc khac biét khong cé y nghia
thong ké. Tuong tu, Glencross va cong tac vién
(2005) thi nghiém so sanh phuong phap thu phan
lang va vudt trén ca hoi (Oncorhynchus mykiss) véi
nhom nguyén liéu khac nhau, két qua cho thay thu
phén bang phuong phép vuét cho két qua ADC
cao hon so v6i phuong phép ling. Nghién ctu ap
dung phuong phép thu phan vudt va mé trén ca tim
(Acipenser oxyrinchus desotoi), cho két qua ADC vat
chét kho, nang lugng va dam tho ctia phuong phap
vudbt 1an lugt la 58%, 69% va 85%, cao hon so véi
phuong phap mé lan lugt 1a 54%, 64%, va 78% va
phuong phap vuoét la phuong phap dugc lua chon
cho loai ca nay (Veneroa et al., 2006).

Nhu véy, phuong phap thu phan t6i uu sé khac
nhau tuy theo moéi loai (dang phan, cdu tric co thé).
Nhu ti két qua cta thi nghiém nay cho thiy thu
phén bang phuong phap vust va md khong thé thuc
hién dugc trén doi tugng ca 16c (C. striata), nhu vay
& ca loc (C. striata) thi phuong phap thu phan thich
hgp nhit 13 phuong phdap ling.

3.3. Kha nang tiéu héa cac ngudn nguyén liéu cung
cip protein khac nhau & ca loc

Két qua do tiéu hoa vat chat kho, protein, lipid
va nang lugng cua ca loc (C. striata) tli cac ngudn
nguyén liéu thi nghiém dugc thé hién & bang 4.

Bang 4. D¢ tiéu hoa vat chat kho, protein, lipid va ning lugng ctia nguyén liéu cung cip protein

o D¢ tiéu hoa (%)
Nguyén li¢u 2t chat kha : - 9
Vit chat kho Protein Lipid Ning lugng
Bot ca 85,8 + 5,50° 96,7 + 1,87° 86,2 + 1,56* 86,9 £ 4,16
Bt dau nanh 69,7 £ 2,56 90,4 + 2,29 76,7 + 3,54 82,5 + 0,65a°
Bot thit xuong 52,3 +5,17° 85,3 + 1,42¢ 77,4 + 3,68 67,8 + 3,83¢
Bot huyét 69,0 + 7,42° 90,8 + 1,57° 79,1 + 3,39° 78,4 + 5,58°

Ghi chui: Cdc gid tri trong ciing mot ct mang ciing chii cdi thi khdc biét khdc khong cé y nghia (p>0,05). Gid tri thé

hién la gid tri trung binh + d¢ léch chudn.

Kha ndng tiéu héa véat chit kho cua ca loc
(C. striata) d6i v6i nguyén liéu bot ca (85,8%) 1a cao
nhat va khac biét c6 y nghia thong ké (p<0,05) so véi
cac nguyén liéu con lai. ADC vét chat kho ctia bot

dau nanh li trich (69,7%) va bot huyét (69%) khac
biét khong c6 y nghia thong ké (p>0,05), d6 tiéu héa
vat chat kho thap nhat & nguyén liéu bot thit xuong
(52,3%) va thap hon c6 y nghia (p<0,05) so véi cac
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nguyén liéu con lai. Trong bot cd ham lugng cla
acid amin thiét yéu nhu lysine, methionine, leucine
kha cao, trong khi cac amino acid nay thuong thiéu
trong thtic dn thuc vét, bot ca la ngudn nguyén liéu
bat budc ctia hdu hét cac loai thiic an, dong thai véi
ham lugng cao ctia phospholipid va cac acid béo
gidp thuc ddy vat nudi ting trudng nhanh (Hall,
1992; FAO, 2001; Balios, 2003; Miles and Chapman,
2006). Ham lugng xo trong thiic an c6 anh hudng
dén do tiéu hoa ctia dong vat thuy san, chat xo ¢ tac
dung gia ting t6c do thuc an di qua duong tiéu hoa
nén no tac dung lam tang lugng thiic dn dong vat
thly san dn vao, tuy nhién ham lugng xo trong thtic
an cao sé lam giam d¢ tiéu hoda thic an, dong vat
thay san sinh truéng cham (Lé Thanh Hung, 2008;
Tran Thi Thanh Hién va Nguyén Anh Tuén, 2009).
O thi nghiém nay, ham lugng xo trong nguyén liéu
bt ca (0,61%) thdp hon nhiéu so v6i ham lugng xo
trong cac nguon nguyén liéu bot dau nanh li trich
(5,39%), bot thit xuong (3,23%) va bot huyét (3,33%)
nén do tiéu héa cua ca do6i voi bot cé cao hon 3 loai
nguyén liéu con lai. Do vay, dong vat thuy san noi
chung hay cd néi riéng, c6 kha nang st dung nguén
nguyén liéu bot ca tét hon so véi ngudn nguyén liéu
khdc. Két qua cta thi nghiém cling chiing minh
nhén dinh trén, ADC vat chit kho cta ca 16c d6i véi
bdt ca cao hon so véi cac nguyén liéu con lai. Két
qua thi nghiém ciing tuong tu nghién ctu trén ca
16¢ gidng (Ophiocephalus argus) khi so sanh ADC
vat chat kho ctia bot cd Peru, bot dau nanh li trich va
bot thit xuong cling c6 ADC vat chat kho cao nhét
G bt ca Peru (81,5%) va thap nhat & bdt thit xuong
(61,9%) (Yu et al., 2013). Nghién ctiu trén ca keo
(Pseudapocryptes Elongatus) cling cho thdy ADC
vat chat kho ctia bot cd (70,1%) cao hon so v6i bot
thit xuong (65,3%), bdt canola (59,9%) va bot dau
nanh li trich (56,2%) (Tran Thi Bé va Tran Thi Thanh
Hién, 2014). Hernandez va cdng tac vién (2015)
nghién ctu kha ning sti dung mot s6 ngudn nguyén
liéu (bot cd, bdt ddu nanh, Canola, bot phu phdm cd
ngu, bot gia cAm) ctia ca hong (Lutjanus guttatus)
ciing cho két qua bot ca 1a loai nguyén liéu c6 ADC
tot nhat. Do6i véi ca Pseudobagrus ussuriensis, ADC
vat chat kho ctia bot cd Peru cao hon va khac biét co
y nghia so v&i cac ngudn nguyén liéu con lai (bot thit
xuong, bot Daphnia, bot dau nanh, bot ddu nanh
nguyén béo, bot hat cai, bot hat bong, bot ngo) (Che
etal., 2017).

D¢ tiéu hoa protein tii cic ngudén nguyén liéu
giau protein thuong dao dong tit 75 - 95% (NRC,
2011). Két qua ADC protein & bang 4 cho thay do
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tiéu hoa protein tlii cic ngudén nguyén liéu cla ca
16¢ khé cao, dao dong tti 85,3 - 96,7% cho thay kha
nang st dung protein tii nguyén liéu ctia ca 1éc (C.
striata) kha t6t. ADC protein tii bdt ca cao nhét
(96,7%) va cao hon c6 y nghia thong ké so véi cac
nguyén liéu con lai (p<0,05). D¢ tiéu hoa protein caa
bot thit xuong thap nhat (85,3%) va khac biét c6 y
nghia so v6i 3 ngudn nguyén liéu thi nghiém con lai
(p<0,05). Trong khi do, do tiéu hoa protein ctia bot
déu nanbh li trich (90,4%) va bot huyét (90,8%) khac
biét khong c6 y nghia thong ké (p>0,05). Mac du
ham lugng protein trong bot huyét (92,5%) cao hon
nhiéu so v6i bot ca (64,5%) nhung ADC protein ctia
bot huyét lai thap hon ADC protein ctia bt ca diéu
nay 1a do chat lugng protein ctia bot huyét khong
tot bang chét lugng protein cua bdt ca do bot huyét
thiéu Isoleusine va Methionine, protein va acid amin
trong bot huyét dé bi phan huy trong qua trinh ché
bién diéu nay din dén kha ning tiéu hoa bot huyét
ctia dong vat thuy san thap (Tran Thi Thanh Hién va
Nguyén Anh Tudn, 2009). Két qua thi nghiém tuong
tu v6i nghién cdu trén ca l6c (Ophiocephalus argus)
giong, ADC protein ctia bot ca cao nhat (92,8%) va
thap nhét & bdt thi xuong (77,4%). Tuy nhién, ADC
protein ctia bt ca, bot dau nanh, bot thit xuong va
bot huyét ctia caloc (C. striata) trong thi nghiém (lan
luot 1a 96,7% ; 90,4% ; 85,3% va 90,8%) déu cao hon
ADC protein ctia ca l6c (O. argus) giong Yu va cdng
tac vién (2013) cho thdy kha ndng st dung protein
ti nguyén liéu cta C. striata tot hon so vé6i O. argus.
Dong thai kha nang tiéu hoa protein tii nguyén
liéu bot ca cua ca 16c (C. striata) cling cao hon so
v6i mot s loai ca khac nhu: ca hong (Lutjanus
guttatus) 1a 84,3% (Hernandez et al., 2015), ca troi
giong la 80,2% (Hussain et al., 2011), ca Misgurnus
anguillicaudatus 1a 66,9% (Chu et al., 2015) va ca
Pseudobagrus ussuriensis 1a 87,1% (Che et al., 2017).
Dbiéu nay cho thay ca l6c (C. striata) st dung hiéu
qua protein tti nguén nguyén liéu bot ca.

Kha nang tiéu hoa lipid tho cta ca loc (C. striata)
dao dong tii 76,7% dén 86,2%. Trong d6, ADC lipid
ti bot ca (86,2%) 1a cao nhat va khac biét c6 y nghia
(p<0,05) so véi cac nguyén liéu con lai. ADC lipid
ti cac nguyén liéu nay cta ca 16c (C. striata) thap
hon so v6i ADC lipid ctia ca 16c (O. argus) giong
(Yu et al., 2013). D9 tiéu héa ning lugng ti ngudén
nguyén liéu bot ca cua ca loc 1a tét nhat (86,9%) va
khac biét c6 y nghia thong ké so vé6i cac nguyén liéu
con lai (p<0,05). ADC ning lugng bot dau nanh li
trich (82,5%) va bot huyét (78,4%) cua ca loc khac
biét khong cé y nghia thong ké (p>0,05) nhung cao
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so v6i ADC nang lugng ctia bot thit xuong (67,8%).
Két qua thi nghiém cting cho thay ADC nang lugng
ti nguyén liéu bot ca cta ca 16c (C. striata) ciing
tuong duong véi ADC nédng lugng tli bot ca ctia ca
16¢ giong (Ophiocephalus argus) 1a 86,3% (Yu et al.,
2013), cao hon so véi ca tram co (Ctenopharyngodon
idella) la 83,4%, (Hertrampf and Piedad-Pascual,
2000). Tuy nhién lai thap hon ADC néng lugng tu
bot ca ctia ca keo (Pseudapocryptes Elongatus) la
91,8% (Tran Thi Bé va Tran Thi Thanh Hién, 2014),
ca tra (Pangasinondon hypophthalmus) 1a 93,9%
(Hien et al., 2010) va ca (Pseudobagrus ussuriensis) la
90,09% (Che et al., 2017). Tom lai, kha nang tiéu hoa
vat chat kho va cac thanh phan dinh dudng protein
va ndng lugng cua ca léc (C. striata) doi voi bot ca
cao hon so v6i cac loai nguyén liéu con lai, thap nhat
la bot thit xuong. Piéu nay phu hop véi dic tinh an
thién vé dong vat cta loai.

IV. KET LUAN VA PE NGHI

4.1. Két luan

Thoi diém thu phén sau 8 gid cho ca dn va
phuong phéap thu phan lang 1a thich hgp nhit cho
nghién ctiu d¢ tiéu hoéa & cd l6c. Kha ndng tiéu héa
b6t cd & ca 1oc 1a tot nhit (85,8%), ké dén 1a bot dau
nanh li trich (69,7%), bt huyét (69,0%) va thap nhat
la bot thit xuong (53,3%).

4.2. Dé nghi

Nghién ctiu kha nang tiéu hoéa ctia ca loc
(C. striata) do6i véi cac nguodn nguyén liéu cung cip
néang lugng lam co s& phat trién cong thic thic an.
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Assessment of faecal collection methods for determination of digestibilities
of snakehead fish (Channa striata) with protein feed ingredients sources
Ngo Minh Dung and Tran Thi Thanh Hien
Abstract

This study was conducted to determine suitable faecal collection methods applied for digestibility studies of different
protein ingredients for snakehead fish (Channa striata). The study included three experiments: in the first experiment,
faecal collection was done every 2 hours within 24-hour period by settling technique; in the second experiment,
diferent feces collection were applied such as settling, stripping and dissection; and in the last experiment, ADC of
dry matter, protein, and energy of fish meal, soy bean meal, meat bone meal, and blood meal was evaluated as feed
ingredients for snakehead. The results showed the suitable time for collecting snakehead feces was 8 hours; faecal
collection by settlement method was more suitable than dissection and stripping methods for snakehead digestibility
study; and the best ADC of dry mater was found in fish meal (85.8%), then deffated soybean meal (69.7%), blood
meal (69.0%) and meat bone meal (52.3%). Similar results on ADC protein and ADC energy of these ingredient used
as feed for snakehead were confirmed.

Key words: Snakehead, Channa striata, apparent digestibility coefficients, faecal collection methods
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