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ABSTRACT

Study on determination of dietary protein requirement of goby fingerling
(Pseudapocryptes elongatus, Cuvier 1816) at two different energy levels was
conducted. This can provide the basis information on manufacture of
industrial feed for goby. Experiment was set up consisting of 8 feeding
treatments with 4 levels of dietary protein (30%, 35%, 40% and 45%) and
combined with 2 levels of energy (20 kJ/g and 18 kJ/g). Each treatment had 3
replications and complete random design. Experimental fish with average
weight of 3.55 g were stocked in the 70-L tank with density of 14 fish/tank at
salinity of 10 ppt. After 45 days of culture, survival rate of experimental fish
ranged from 85.7% and 92.9%, and was not affected by the experimental feeds
containing different protein and energy levels. The lowest FCR (1.00) in the
treatment of 35% protein - 20KJ/g and 45% - 18KJ/g. The most effective
protein efficiency (PER) was in treatments 30-35% protein feed - 20 kJ/g and
30% protein - 18 kJ/g. The crude protein content in the fish carcass (from 61.0
to 64.1%) increased with the increasing of dietary protein content, and it was
in conversed for lipid content in fish carcass. The moisture and crude ash
content in fish carcass didn’t show the interaction with dietary protein and
energy content. The requirement of protein and energy levels for the goby 3-4g
growth was 35.4% - 20 kJ/g.

TOM TAT

Nghién ciu xdc dinh nhu cdu protein ciia cd kéo giong (Pseudapocryptes
elongatus) ¢ hai murc nang lwong khdac nhau dwoc thuc hién nham lam co sé
cho viéc nghién ciru san xudt thirc an vién cong nghiép cho cd kéo. Thi nghiém
dige bé tri gom 8 nghiém thire thirc dn véi 4 mikc protein (30%, 35%, 40%,
45%) va 2 mirc nang lwong (20 KJ/g va 18 KJ/g), moi nghiém thirc dwoc lip
lai 3 ldn va bé tri hoan toan ngdu nhién. Ca thi nghiém cé khoi heong trung
binh 3,55 g dwoc nudi trong bé 70 L véi mdt dg 14 con/bé, cung dé man 10%o.
Sau 45 ngay nuéi, ti 1é séng cia cd thi nghiém dao dong tir 85,7% dén 92,9%
va khong bi dnh huong boi thirc dn ¢ ham luwong protein va nang luong khdc
nhau. Hé s6 thire an (FCR) cia cd thap nhat (1,00) ¢ nghiém thirc thike dn
35% protein - 20KJ/g va 45% - 18KJ/g. Hiéu qua su dung protein (PER) cao
nhdt & nghiém thirc thirc dn 30-35% protein — 20 KJ/g va 30% protein — 18
KJ/g. Protein ciia co thé cd (trong khoang 61,0 — 64,1%) ting theo mikc ting
cuia ham lwong protein cua thirc an thi nghiém, hién twong nay nguoc lai cho
ham leong lipid. Ham heong dm va tro trong co thé cd khong thé hién ré moi
quan hé véi ham lwong protein va ndng heong trong thike an. Nhu cdu protein
va mikc nang heong thich hop cho cd kéo giong c& 3,55g/con sinh truéng la
35,4% protein — 20 KJ/g.
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1 GIOI THIEU

Céa keéo (Pseudapocryptes elongatus) 12 mot
trong nhimng loai ¢4 dic trung cua khu vuc Ddng
bang soéng Ciru Long (PBSCL). Ca kéo co thit
thom ngon ¢6 gia tri kinh té cao, de nuoi, pho thire
an rong, sic chiu dung tét. Ca sdng chu yéu & cac
ving nude min va nude lg nhung ciing ¢ thé séng
& cac ving nude ngot (Truong Thi Khoa va Tran
Thi Thu Huong, 1993). O Viét Nam, ca kéo tap
trung & khu vyc cira séng, cira bién va cac béi tridu,
phan bd chu yéu tai cac khu vuc ven bién cua
DPBSCL, dac biét 1a tai Soc Trang, Bac Liéu, Ca
Mau... Thirc dn chu yéu la cac phiéu sinh dong vat,
dong vat khong xwong séng, mat khac ching con
c6 thé sir dung cac loai thirc an khac nhu cam gao,
thirc an cong nghiép.

Hién nay, nhu cau tiéu thu ca kéo trong nudc va
xuit khau ngay cang 16n, san lugng khai thac tu
nhién méi nim mdi giam, gid ban lai tang, loi
nhuan cao di kich thich nhiéu hd dan ven bién nudi
ca kéo. Vi vdy, can nhan rong mé hinh nudi ca kéo
quy mé 16n véi thirc dn cong nghiép nhim cung
cép chu dong cho thi truong ti€u thu va phat trién
nguén loi ty nhién.

Trong nudi thily san ndi chung, thirc an chiém ti
1& cao trong tong chi phi san xuat (50-70%). Thirc
an c6 vai trd quyét dinh dén nang suét, san luong,
hiéu qua kinh té ciia nghé nudi ca (Tran Thi Thanh
Hién va Nguyén Anh Tuan, 2009). Do do, viéc sir
dung va ché bién thirc an di thanh phan dinh
dudng vira hiéu qua, dong thoi giam duge chi phi
la diéu mong muodn cua ngudi nudi. Nhu cau vé
protein (chét dam) cua dong vat thuy san (BVTS)
thuong cao vi vy trong ché bién thirc 4 an thi nguon
nguyén liéu cung cap protein ludn 1a yéu t6 quan
trong. Hién nay, cic cong trinh nghién ctru vé c4
kéo con rat han ché nhét 1a nhu cau vé dinh dudng
cua ca kéo. Vi vay, viéc xac dinh nhu cau protein
t6i wu va muc ning luong thich hop cho sy ting
truong cia ca kéo, tao co sd cho viéc nghién
clru san xuit thirc dn vién cho ca kéo 1a doi hoi
cp thiét.

2 PHUONG PHAP NGHIEN CUU

2.1 Hg¢ thng thi nghiém

Thi nghiém dugc bd tri trén hé thong 24 bé
nhua (70 L/bé), v6i thé tich nudc 1a 30L. Cac bé thi
nghiém dugc suc khi lién tuc. Mat d6 nudi la 14
con/bé & d6 man 10%o.

C4 thi nghiém: ca co nguon gbe tur nhién tir cac
ao wong dugc van chuyén tir Soc Tring vé Khoa
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Thuy san — Truong Dai hoc Cin Tho dugc thuin
va lya chon trudc khi b tri thi nghiém. Ca bd tri
thi nghiém c6 khéi luong trung binh tir 3,5 — 3,6 g.
Ca duoc chon lam thi nghiém phai khoe manh,
khong bénh tat, trdy xudc, kha ning bit moi tot va
phan tng linh hoat.

2.2 Phwong phap bd tri thi nghi¢m

Thi nghiém dwoc bd tri gdm 8 nghiém thirc
thirc an vai 4 mue protein (30%, 35%, 40%, 45%)
va 2 mic nang luong (20 KJ/g va 18 KJ/g). Mdi
nghiém thirc dwoc 1ap lai 3 1an.

Nghiém thuc 1: 30% Crude Protein - 12%
Crude Lipid (20 KJ/g)

Nghiém thuc 2: 35% Crude Protein - 12%
Crude Lipid (20 KJ/g)

Nghiém thuc 3: 40% Crude Protein - 12%
Crude Lipid (20 KJ/g)

Nghiém thuc 4: 45% Crude Protein - 12%
Crude Lipid (20 KJ/g)

Nghiém thirc 5: 30% Crude Protein - 6% Crude
Lipid (18 KJ/g)

Nghiém thirc 6: 35% Crude Protein -
Lipid (18 KJ/g)

Nghi¢m thirc 7: 40% Crude Protein - 6% Crude
Lipid (18 KJ/g)

Nghiém thtrc 8: 45% Crude Protein -
Lipid (18 KJ/g)

2.3 Cham s6c quén ly

Cé dugc cho an 3 lan/ngay (8h, 14h, 17h).
Lugng thirc dn tir 3- 5% khdi lwong than (tinh theo
khéi lugng kho). Tuy nhién, luong thirc &n dugc
didu chinh hing ngay tuy theo nhu cdu 4n cua ca.
Theo doi va ghi nhan vé hoat dong an, boi 161, bét
mdi, s ca chét.. . Lugng thirc @n thira sau mdi budi
an s€ duoc siphon, dém vién va ghi nhén lai sau 30
phiit cho an. Thay nu6c 1 tudn/I1an. Thoi gian thi
nghiém 45 ngay.

6% Crude

6% Crude

2.4 Phuong phap phdi ché thirc dn

Thirc an thi nghiém dwoc phdi ché thanh dang
vién (kich c¢& vién 1 mm) tir cac nguyén li¢u bot ca
Kién Giang, bt ddu nanh ly trich Arhentina, bjt
mi tinh (Viét Nam), diu nanh Simply, dau gan muc
va premix khoang/vitamin (cong ty Vimedim), két
dinh (CMC — Carboxylmethyl Cellulose xuat sit
Trung Qudc).

Céc budc chuan bi thirc an: pha tron nguyén
liéu (kho) = Tron uét > Ep vién > Say khé >
Bao quan trong ta dong -20°C.
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Bang 1: Thanh phin nguyén li¢u va thanh phin héa hoc ciia thirc dn thi nghiém (tinh theo % khdi

lwgng kho)

Nghiém thirc NT1 NT2 NT3 NT4 NT5 NT6 NT7 NT8
Thanh phin nguyén liéu (%)

Bot ca 27,0 31,5 36,0 40,6 27,0 31,5 36,0 40,6
B6t dau nanh 27,0 31,5 36,0 40,6 27,0 31,5 36,0 40,6
Mi tinh 35,4 26,8 18,1 9,43 37,6 28,9 20,3 11,6
Dau muc/nanh 8,62 8,12 7,61 7,11 2,61 2,61 1,60 1,10
Vitamin * 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
CMC 0,00 0,05 0,19 0,33 3,78 3,92 4,07 4,21
Thanh phin héa hoc ciia thirc &in (%)

Protein tho 29,9 34,9 40,2 45,1 29,9 34,9 40,0 45,1
Lipid tho 11,8 12,2 11,9 11,8 6,19 5,92 6,04 6,09
NFE 48,3 41,3 34,7 28,3 50,0 43,7 36,9 30,0
Tro tho 8,24 9,52 10,7 11,9 8,34 9,49 10,7 12,1
Xo tho 1,84 2,05 2,47 2,88 5,52 5,93 6,35 6,76
Nang lugng (KJ/g) 20,2 20,3 20,3 20,3 18,3 18,3 18,3 18,3
Ti 1€ P/E (mg Protein/KJ) 14,8 17,2 19,8 22,2 16,3 19,1 21,8 24,6

* Premix khoang vitamin: Vitamin va Mineral mixture (unit/Kg): Vitamin A, 2.000.000 1U; Vitamin D, 400.000 1U;
Vitamin E, 6g; Vitamin Bi, 800mg; Vitamin B2, 800mg; Vitamin Bi2, 2mg; Calcium D. Panthotenate, 2g; Folic acid,
160mg; Vitamin C, 15g; Cholin Chloride, 100g; Ferous (Fe**), 1g; Zinc (Zn’*), 3g; Manganese (Mn’*), 2g; Copper

(Cu?*), 100mg; lodine (I), 20mg; Cobalt (Co®*), 10mg

2.5 Phuong phap thu thép, tinh todn va xir
ly so liéu

2.5.1 Chi tiéu moi truong

Chi tiéu nhiét d6 duge do hing ngay (sang va
chiéu) bang nhiét ké thuy ngén, pH va Oxy hoa tan
dugc do 1 lan/tuén bang may do pH HANNA va
mdy do oxy YSI 55. Tong dam (TAN), NO>™ phan
tich 1 lan/tuan bang phuong phap Indophenol Blue
va Griess llosvay.

2.5.2 Chi tiéu tang truong va hiéu qua s
dung thirc an

C4 b tri thi nghiém dwoc xac dinh khdi luong
ban dau. Trong qua trinh thi nghiém dinh ky 2 tuan
thu mau 1 lan bang cach can timg cé4 thé trong bé
bang can dién tir va dém s con. Két thic thi
nghiém xac dinh ting truéng cua c4 bang cich can
khéi lwong toan b ca thi nghiém & ting bé.

Thanh phén hoa hoc cua ca kéo (ém do, protein,
lipid, tro, NFE va x0) dugc xac dinh trudc va sau
thi nghiém. Trudc thi nghiém bét ngiu nhién 20
con va sau thi nghiém bat 10 con/bé dé phan tich
thanh phan héa hoc ciia ca.

Ty 1& sdng cua ca: SR(%) = 100(%) x sb c4 thé
thu hoach/ sb ca tha

Téc d6 tang truong dic biét (%/ngay)

SGR = ((LnWf- LaWi)/t) x 100 (%)
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Trong d6: Wi (g/con): khéi Iugng trung binh

cua ca ¢ thoi diem bat dau thi nghiém
Wt (g/con): khéi lugng trung binh cua cé & thoi

diem ket thuc thi nghiém. t: ngay thi nghiém

Nhu cau protein cta cé dugc xac dinh dua trén
phuong trinh duong cong bac hai gitra ham luong
Protein va két qua SGR (Trén Thi Thanh Hién va
Nguyén Anh Tuan, 2009).

Hé sb thtrc an (FCR)

FCR = Luong thirc &n an vao/(Wf— Wi)

Tang truong tuyét ddi theo ngay (DWG)

DWG (g/ngay) = (Wf— Wi)/t

Hiéu qua str dung protein (PER)

PER = (Wf - Wi)/ Protein an vao

2.5.3 Cdc chi tiéu thanh phan héa hoc

Phan tich thanh phan héa hoc cta thirc dn va
co thé ca vdi cac chi tiéu (dugc tinh dya trén vat
chat kho) (William, 2000) bao gdbm 4m do, protein,
lipid, tro, NFE va xo.

Am do: sdy mau ¢ nhiét do 105°C dén khi khéi
lugng cia mau khong doi.
Ham luong protein tho (chét dam): duoc xac

dinh theo phuong phap Kjeldahl, bao gbm 3 budc:
cong pha, chung cat va chuan d¢.
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Ham luong lipid tho (chét béo): duge xac dinh
theo phuong phap Soxhlet.

Tro tho: miu sau khi lam 4m do duogc dem
nung ¢ nhiét do 560°C trong khoang 8 gi¢ (cho dén
khi mau c6 mau trang hoac xam).

Chét xo thd: duge xac dinh bang dung dich
thiy phéan trong dung dich axit va bazo, xo thd la
phan con lai khong tan trong 2 dung dich nay.

Ham lugng chét bot duong: dugc xac dinh theo
phuong phap loai trir: NFE= 100 — (protein + lipid
+ tro + x0)

Ning luong thé duoc do bing may bomb
calories meter (Parr).

2.5.4 X ly so liéu

S licu d?l thq thap dugc tinh todn trung binh va
d6 1éch chuan bang chuong trinh Microsoft Excel
va xu ly thong ké bang phan mém SPSS 16.0.
Two-way ANOVA dugc sir dung dé danh gia su

Bing 2: Cac yéu té mdi truwong trong thi nghi¢m

S6 chuyén dé: Thiy san (2014)(1): 302-309

tuong tac gilta protein va nang lugng. Su dung
phép thir DUNCAN trong one-way ANOVA dé so
sanh sy khac biét trung binh cua cac muc protein
khéac nhau & cung mdt mic nang lugng & muic y
nghia p<0,05. So sanh sy khac biét giita trung binh
cua hai mic nang lugng & cung mdt muc protein
bang paired-sample t-test (p<0,05).

3 KET QUA VA THAO LUAN
3.1 Bién dong cac yéu t6 méi truwong

Trong subt thoi gian thi nghiém nhiét d¢ dao
dong trong khoang 27-30°C, pH twong ddi 6n dinh
trong khoang 7,2 — 7,5 dam bao cho sy phat trién
cua ca, ham lugng oxy hoa tan 6,91 — 6,98 ppm
(Bang 2). Nong d6 NO, dao dong trong khoang
0,64 = 0,28 mg/L va TAN trong khoang 0,38 +
0,22 mg/L. Tém lai, cac yéu t6 méi truong (nhiét
do, oxy, pH, TAN va NOy) trong qua trinh thi
nghiém déu ndm trong mirc cho phép va khong anh
huéng dén két qua thi nghiém (Trwong Qudc Phu,
2006).

Nghiém thirc Nhiét dé (°C) pH Oxy (ppm)
Protein (%) Niing lugng (KJ/g) Sang Chiéu Séng Chiéu Sang  Chiéu
30 20 27,5 0,76 30,3+£0,38 7,36+0,41 7,26 0,37 6,99+0,55 6,91 £0,62
35 20 27,6 0,50 30,3£0,53 7,47+0,26 7,23 +0,38 6,9340,56 6,94 0,63
40 20 27,3 0,26 30,3+0,38 7,40+0,45 7,29 40,39 6,98+0,68 6,96 0,51
45 20 27,3 0,53 30,3+£046 7,51+0,41 734048 6,93+0,55 6,98 £0,53
30 18 274 +042 30,3+0,26 7,39+045 7,20+0,83 6,91+0,41 6,91 +0,45
35 18 27,5 £0,27 30,3+0,53 7,60+0,57 7,28 0,49 6,95+0,50 6,94 +0,39
40 18 273 0,38 30,3+0,53 7,39+0,38 7,24 £0,48 6,98+0,47 6,91 +0,62
45 18 27,5 £0,38 30,3+0,53 7,37+0,42 7,33 £0,59 6,94+0,30 6,98 +0,38

Gid tri thé hién la s6 trung binh = d¢ léch chuén

3.2 Ty I¢ song va ting truwéng cia ca thi
nghiém

Sau 45 ngay thi nghiém, ty 1¢ séng dao dong tir
85,7% - 92,9%. Ty 1& séng giita cac nghiém thirc
khac nhau khong c¢6 ¥ nghia théng ké (p>0,05).
Nhu vay, két qua cho thdy thic an c6 ham luong
protein va nang lugng khac nhau khong anh hudéng
dén ty 18 sdng cua ca.

Ban dau ca dugc bd tri ¢6 khdi luong gan bang
nhau (trung binh khoang 3,55g/con) va khac biét
khéng co ¥ nghia théng ké (»>0,05). Nhu véy, khéi
lwong ban diu s& khong anh huong dén ting truong
cua cé sau thoi gian thi nghiém.

O murc ning luong 20 KJ/g khéi lwong c4 sau
thi nghiém ting dan tir 7,65 g/con dén 8,79 g/con
khi protein ting tir 30% dén 35% nhung sau d6 lai
giam & muc protein cao hon. Ca dat ting trong cao
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nhét (0,12 g/ngay) 1a & nghiém thirc thic an 35%
protein va khac biét c6 ¥ nghia thong ké véi cac
nghiém thic con lai (p<0,05), thdp nhit (0,10
g/ngay) & mirc 45% protein — 20 KJ/g va khac biét
¢6 y nghia thong ké v6i cac nghiém thirc con lai (p
< 0,05). Vay thttc an véi mic protein 40%- nang
luong 20 KJ/g la mirc nang lugng du thira cho ca
kéo gidng. Qua nhiéu ning lugng trong thirc an c6
thé lam giam tiéu thu thirc an cua ca tir d6 lam
giam tang trudng cua ca (Lee and Min Lee, 2005).
O muc ning luong 18 KJ/g khéi luong cé sau
thi nghiém tang 1€n theo muc ting cua protein tir
7,24 g/con dén 8,58 g/con, theo Nguyén Thanh
Phuong (1997), toc do ting trudng cia ca ting khi
ham Iugng protein trong thirc dn tang, nhung khi
ham lwong protein vuot qua nhu cdu thi ting
truong cua cd s€ giam. Nhung trong nghién clru
nay toc do tang truong cua ci cao nhat (0,12
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g/ngay) ¢ ca muc protein 40 va 45% va khac biét tu nhu ddi voi mirc nang lugng cao (20KJ), c4 dat
¢6 y nghia thdng ké voi hai nghiém thirc ham tang truong thap nhét (0,09 g/ngay) & nghiém thirc
luong protein thap hon con lai (p <0,05) va dic biét 30% protein va khac biét c6 y nghia so voi cac
la ting trudng cua ca van chua giam & muc protein nghiém thtc con lai (p<0,05). Thém vao do, sy
cao nhét 45%, do & mirc niang luong 18 Kl/g va tuwong tac gitta ham lugng protein va nang lugng cé
mirc protein cao nhat (45%) van chua vuogt qua ¥ nghia d6i v6i khdi lwong cudi va ting truong
muc du thtra lam giam sinh truong cua ca. Tuong theo ngay (p <0,05).

Bang 3: Ty 1¢ séng va sinh trwdng ciia ¢4 thi nghiém

Nghiém thirc T 1¢ séng (%) Wi Wi DWG

Protein (%)  Nang lwgng (KJ/g) yie g (7o (g) (g) (g/ngay)
30 20 85,7+7,144a 3,56+0,06 8,22+0,03¢ 0,11+0,001°

35 20 88,1£10,942 3,55+0,05 8,79+0,384 0,12+0,0084
40 20 85,7+0,744a 3,55+0,03 8,19+0,23¢  0,11+0,005%
45 20 88,1£8,254a 3,56+0,06 7,65+0,21° 0,10+0,005%
30 18 92,947,1442 3,53+0,05 7,24+0,02° 0,09+0,001%2
35 18 02,9+7,1442 3,55+0,05 8,22+0,09°¢ 0,11+0,001°
40 18 88,1+4,8742 3,60+0,04 8,25+0,14°  0,12+0,0035
45 18 02,9+7,1442 3,52+0,01 8,58+0,13%  0,12+0,003¢
GiatriP  Protein (Pro) 0,891 0,000 0,000
Ning luong (NL) 0,220 0,161 0,332

Pro*NL 0,976 0,000* 0,000*

Gid tri thé hién la so6 trung binh £ d¢ léch chuén. Céc tri s6 trong cung mot cot co ky tu (ABC; ab) giong nhau chi su sai
biét khéng c6 y nghia théng ké (p>0,05). ABC chi si khdc biét ciia bon ham liwong Pro khdc nhau ¢ ciing mét mike NL;
abe chi sw khdc biét giita hai mirc NL trong ciing mgt mirc Pro. * Xit Iy thong ké ANOVA mot nhdn 16 khi gid tri P cua
Pro*NL<0,05

Téc do ting trudng dic biét SGR ¢4 kéo bi anh 18' KJ/ig tang Ién theo ml'rcvténg Ir).rote'm, trong khllér
huong boi cac mirc do protein. Toc do ting trudng muc nang lugng 20, KJ/ g tang vo1 muc téng protein
cua c4 keo giéng an thic an ¢ chita ning lugng 1€n dén 35%, sau d6 giam & protein 40% va 45%.

y =-0,0038x2+ 0,2687x- 2,6542 y =-0,0026x2+ 0,2225x- 2,6673
2,3 1 R2=0,997 2,3 - R2=0,9881
*
22 - 22
-
2,1 1 "/J 2,1 A A
~ 20 ] = 20+
> . >
© . S
;g 1,9 1 = g 1,9
e 1.8 & 18
o . 8 ]
P47 1,7 4 ¢
’ 35,4% 42,8%
1,6 / 1,6 -
1,5 ; : ; ; 15 ' y T y
25 30 35 40 45 25 30 35 40 45
Ham lwong protein (%) Ham Iwgng protein (%)

Hinh 1: Nhu ciu Protein ciia ca kéo giéng ¢ hai mirc niing lrgng 20KJ/g (trai) va 18KJ/g (phai)

Céc két qua ting trudng tot nhét (ting trong cia hoi quy bac 2 (Hinh 1) cho thay, ¢ mic ning
ca va SGR) 1a & cac nghiém thirc 35% protein — 20 lugng 20 KJ/g diém t6i da SGR_OXEY‘Y ra 0 35,4%. O
KJ/g va 40-45% protein — 18 KJ/g. Theo NRC murc nang lugng thap 18KJ/g diém t6i da cua SGR
(1993) dugc trich boi Tran Thi Thanh Hién va @i Vi tri 42,8% protein. Cic ket qua nay chi ra
Nguyen Anh Tuin (2009) thi protein la nguon cung rang thirc an 35% protein - 20 K.F/ g la muc thich
cap nang luong dat tién nhat, vi vay ta can tim ra h?p ‘cho sur tang trudng va giam chi phi cho thirc an
mirc protein thap nhat va thoa méan yéu cau cho ca cd kéo.
dat ting truong t6i da. Theo md hinh dudng cong
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Két qua thi nghiém dat duoc ¢ day phu hop véi
két qua nghién ciru cua Lee and Min Lee (2005)
anh hudng cua cac mirc protein va lipid khac nhau
lén tang truong va thanh phan hoa hoc cia ca kéo
Pseudobagrus fulvidraco véi 8 nghiém thuc thirc
an, 4 muc protein 22%, 32%, 42%, 50% va 2 muc
lipid 10% va 19%. Két qua cho ting truong tot
nhit & 42% protein va 19% lipid (21,8 MJ/kg).

33
nghiém

Hiéu qua sir dung thirc an ciia ca thi

Heé s6 thirc dn ¢6 xu hudng nguoc lai voi ting
trudng tuc la giam theo muc tdng cla protein va
dat thap nhat & mic protein cho tang truong toi da,
sau do6 s€ tang trd lai ¢ cac ham lugng protein cao
hon. Hé s6 thtrc n thdp nhét & nghiém thic 35%

Béang 4: Hi¢u qua sit dung thire in ciia ca thi nghiém
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protein — 20 KJ/g (1,00) tuy nhién khong khac biét
¢6 ¥ nghia thong ké so vdi cac nghiém thirc con lai
(p>0,05) trong cting mirc nang luong (Bang 4). Doi
v6i mirc nang luong thap (18KJ/g) hé sb thirc n
cao nhat (1,38) & nghiém thirc 30% protein va khac
biét c6 ¥ nghia (p<0,05) so véi tit ca cac nghiém
thirc con lai; hé s6 thirc an thip nhat (1,00) ¢
nghiém thirc 45% protein. Déc biét, hé s6 thuc an
cia ci O cac nghiém thirc ning lwong thip va
protein thip cao hon ¢ ¥ nghia (p<0,05) so v&i cac
nghiém thirc thire An ning lwong cao. Ngoai ra, két
qua cho théy su tuong tac cb ¥ nghia thong ké
(p<0,05) gitra ham lugng protein va nang lugng db6i
v6i hé sb tidu ton thie an (FCR) va hiéu qua su
dung protein (PER).

Nghiém thirc

Protein (%) Nang luwgng (KJ/g) FCR PER
30 20 1,070,062 3,00+0,22¢

35 20 1,00+0,12° 2,90+0,36¢
40 20 1,07+0,052 2,34+0,30%
45 20 1,07+0,13? 2,08+0,09*
30 18 1,38+0,06° 2,4240,102

35 18 1,13+0,052 2,54+0,12°
40 18 1,18+0,14° 2,34+0,14%
45 18 1,00+0,02° 2,25+0,05%
Giatri P Protein (Pro) 0,003 0,000
Nang luong (NL) 0,007 0,030

Pro*NL 0,004* 0,021*

Gid tri thé hién la sé trung binh + do léch chud’r’l. Céc tri s6 trong cung mét cot co ky tw abc gio”'ng nhau chi su sai biét
khong co y nghia thong ké (p>0,05). * Xur ly thong ké ANOVA mét nhdn to khi gia tri P cua Pro*NL<0,05

Khi nghién ctru vé mdi quan hé gitra FCR va
ham lugng protein trong thirc an, nhiéu tac gia cho
biét hé s6 thirc an ti 1¢ nghich véi ham lugng
protein trong thttc an. Khi nghién ctru trén cé tra c&
2g, Tran Thi Thanh Hién va ctv. (2004) cho biét,
ham lugng protein ting tir 15 -35% thi hé s6 thirc
an giam tr 4,97 xudng 1,75. Khi nghién ctru trén
hai ¢& c4 ba sa gidng, Nguyén Thanh Phuong va
ctv. (1997) ciing cho két qua tuong tu, hé s thirc
an tang tir 1,61 dén 2,11 d6i vai ca gidng nho (16,4
— 16,9 g) va tang tir 2,1 dén 3,27 ddi véi gidng 16n
(75,4 — 81,3) khi cho thtrc an c6 ham luong protein
giam tir 40% xudng 14%. Nhu vay, FCR & cac
nghiém thirc thirc dn thi nghiém 1 pht hop véi két
qua nghién ctu trudc day.

Hiéu qua st dung protein PER la khéi luong
DVTS tang 1én trén mot don vi khoi lugng protein
an vao. PER thay ddi theo luong, loai protein in
vao va thay d6i theo ham lugng protein trong thirc
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an. Theo Tran Thi Thanh H1en va Nguyén Anh
Tudn (2009) véi cing mot ngudn protein cung cap
cho thirc an thi hi€u qua protein s€ cao ¢ thirc an co
muirc protein thip, vi DVTS sé& tan dung ti da
ngudn protein trong thirc in dé xdy dung co thé.

O muc ning lugng 20 KJ/g PER hiéu qua 1 &
hai mirc protein thdp 30% protein (3,00) va 35%
protein (2,90), khac biét co y nghia thong ké
(»<0,05) véi cac nghiém thuc 40 va 45% protein.
Tuong tu cho mirc nang lugng 18 KJ/g PER hiéu
qua la & muc 35% protein (2,54) tuy nhién khong
c6 su khac biét (p>0,05) so voi cac nghiém thurc
protein cao 40 va 45% protein.

Theo két qua nghién ctru cia Kok and Wang
(1986) vé dinh dudng trén ca ré phi (Oreochromis
niloticus) c¢& 3g voi thuc an c6 ham lugng protein
30,1% va 3,69 Kcal/g nang luong thi PER la 2,54.
Theo Cho et al. (2005), hiéu qua st dung thuc an
cua céa Paralichthys olivaceus (17g) v6i thuc an cé



Tap chi Khoa hoc Truong Pai hoc Can Tho

ham lugng protein 1a 59% dao dong trong khoang
2,77 dén 2,83, ca tich lity protein khoang 52,4 —
57,3%.

3.4 Thanh phén hoéa hoc ciia ca trwde va
sau thi nghiém

Tir két qua Bang 5 phan thich thanh phan sinh
hoéa cla ca trudc va sau thi nghiém, am do cua ca
sau thi nghiém dao dong trong khoang 74,2% dén
76,6% thap hon so v&i c4 sinh héa ban dau
(78,8%). O cing muc ning luong 20 KJ/g, 4m do
clia ca thi nghiém cao nhat (76,6%) & nghiém thirc
40% protein, khic biét c6 y nghia thong ké so véi
nghiém thac 30% va 45% protein. Khan (1992)
cho ring ham luong nudc trong co thé ca ti 18
thudn véi ham lugng protein trong thuc an. Tuy
nhién, két qua cua Santiago and Reyes (1990)
(duoc trich bi Nguyén Thanh Phwong, 1997) thi
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ham luong nude khong thé hién rd mdi quan hé véi
ham luong protein trong thirc an.

Ham lugng tro cua ca trude thi nghiém cao hon
S0 v0i ca sau thi nghiém; va khong c6 sy khac biét
gitlta ca ¢ cac nghiém thirc sau thi nghiém (p>0,05).
Nhu véy, cac loai thuc &n trong thi nghiém la
khong anh huéng t6i ham lugng tro trong co thé
ca. Ca c6 xu hudng tich lily protein ting dan theo
muc ting cua ham luong protein trong thure an, va
tich 1ty ham lugng protein cao c6 y nghia ¢ muc
protein 45% (cho ca hai mic nang lugng). Mirc
ning luong trong thic n khong anh huéng dén
kha ndng tich liiy protein cua ca. Ham lugng
protein cua ca thi nghiém dao dong trong khoang
61% dén 64,06% phu hop véi nhan dinh ciia Tran
Thi Thanh Hién va Nguyén Anh Tuan (2009) la
ham lugng protein trong co thé PVTS chiém
khoang 60 — 70% khdi lwong kho.

Bang 5: Thanh phin héa hoc ciia c4 trwéc va sau thi nghiém

— -
e (ojj)gh'gm;hL“(cK o Am o (%) Protein (%) Lipid (%) Tro (%)
Ch trude thi nghiém 78.8 633 12,5 144
30 20 74,6+0,82 62,3+1,74AB 21,941 37¢ 11,240,364

35 20 76,3£0,17° 62,7:0,514  20,141,57% 11,941 3440

40 20 76,6+0.65¢ 63,6:2,48%8 21 3124 12,241 390

45 20 74541 41 64,142,08%  19.7+0,78% 11,940,510

30 18 75241 350 61,840,874Bs 19141110 11,740,210

35 18 73.540.55° 61,062,720 19,4+0,53% 11,240,867

40 18 7424031 62,4:22148 20,0048 11,540,467

45 18 76.4+035¢ 63341 385 19,040 45 11,440,162
Giatri P Protein (Pro) 0,48 0,110 0,246 0,794
Niing lrong (NL) 0,06 0.729 0,002 0.290

Pro*NL 0,000 0,385 0,008* 0,494

Gid tri thé hién la s6 trung binh + d¢ léch chuan. Céc tri s6 trong cz)n,g mot cot co ky tw (ABC; ab) gio"ng nhau chi su sai
biét khong co y nghia thong ké (p>0,05). ABC chi su khdc biét ciia bon ham heong Pr khdc nhau & cung mot mirc NL;
abc chi sy khac biét gitva hai mirc NL trong cung mot mirc Pr. * Xur Iy thong ké ANOVA mot nhdn to khi gia tri P cua

Pro*NL<0,05

Theo Tran Thi Thanh Hién va Nguyén Anh
Tuin (2009) thirc dn c6 anh huong rat 16n dén
thanh phé“m héa hoc cia BDVTS, dac biét 1a ham
luong lipid. Tir két qua phan tich biéu thi ham
luong lipid ciia ca sau thi nghiém & tat ca cac
nghiém thirc cao hon nhiéu so véi ca trudc thi
nghiém. Két qua nghién ciru nay phi hop véi nhan
dinh cua Tran Thi Thanh Hién va Nguyén Anh
Tuén (2009), tac gia cho biét 1a thanh phan héa hoc
cia DVTS bién ddi theo giai doan phat trién cua
chung, thuong 1a ham luong lipid gia ting theo giai
doan phat trién. Khi phan tich vé thanh phan hoa
hoc cua cé trdim co, tac gia cho biét ham luong
lipid trong co thé tang dan tir 1,31% dén 3,8% cing
v6i sy gia ting khéi luong co thé tir 94 g dén 628
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g. Lipid cta cé cho &n thic an thi nghi€ém ¢ muc
nang lugng 20 KJ/g cao hon lipid cta ca cho an
thitc an thi nghiém & muc nang lugng 18 Kl/g.
Lipid cda ca cho an thirc an mic nang lugng cao
(20 KJ/g) thap nhat & nghiém thirc 45% protein
(19,65). Két qua twong tu ddi vai ca cho an thirc an
¢6 mirc ning lwong thap (18KJ/g). Bén canh do, su
tuong tac c6 y nghia gita ham lugng protein va
nang luong dugc tim thiy di voi d6 4m va ham
lwong lipid trong co thé ca (p<0,05).

4 KET LUAN VA PE XUAT
4.1 Kétluan

Ty 1& song ciia c4 dao dong trong khoang
85,7% dén 92,9%, thuc an cd ham lugng protein va
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nang luong khac nhau khong anh hudng dén ty 18
song cua ca.

O mtc ning lugng 18 KJ/g téc do ting trudng
clia ca ting theo muc ting protein. O mic ning
luong 20 Kl/g toe d6 ting trudng cua cé ting voi
mirc tang protein 1én dén 35% sau d6 giam & 40%
va 45% protein.

Nhu cau protein va muc nang lugng thich hop
cho ca keo giong cd 3,55 g sinh truong toi da 1a
35,4% protein voi mire ndng luong 20 KJ/g.

Hé s6 thie an (FCR) cua c4 thdp nhét (1,00) &
nghiém thuc thiic an 35% protein — 20 Kl/g va
45% - 18 KJ/g. Hiéu qua st dung protein (PER)
cao nhét & nghiém thic thirc dn 35% protein — 18
KJ/g va 30-35% protein — 20 KJ/g.

Protein cua co thé c4 (trong khoang 61,0 —
64,1%) tang theo mirc tang cua ham lugng protein
cua thic an thi nghiém, hién tugng nay nguoc lai
cho ham lugng lipid. Ham lugng am va tro trong
co thé ca khong thé hién rd mdi quan hé véi ham
lugng protein va nang lugng trong thirc an.

4.2 Deé xuit

Nghién ctru vé nhu cau lipid — acid béo va
carbohydrate cho ca kéo dé hoan tit nghién ctru
nhu cau dinh dudng san xudt thic an cong
nghiép cho c4 kéo, ciing nhu tiép tuc nghién ctru
nhu cau protein va acid amin cho c4 kéo & cac giai
doan khac.

7Ngh‘ién cd’u’ nay dwoc thuc hién trong khuon
kho dé tai cap Truong cua Truong Dai hoc
Can Tho.
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