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ABSTRACT

The study aimed to determine the optimal energy ratio (protein/lipid) for
snakehead fish (Channa striata) fingerlings 6.5 g cultured in two
environmental conditions, 28°C-0%. and high temperature and salinity (34°C-
9%0). There were six diet treatments consisting three levels of protein (40, 45
and 50%) and two levels of lipid (7 and 10%) corresponding and the dietary
ratios energy originated from protein/lipid 3.41; 3.36; 3.82; 2.49; 2.71 and
3.03, respectively over a 60-day period. The results showed that the high
temperature and salinity (34°C-9%.) of cultured environment significantly
reduced the survival rate, growth, feed intake, FCR, the utilization efficiency,
and retention of nutrients (protein and lipid), but did not affect HSI
(hepatosomatic index) of snakehead. The dietary ratio of energy originated
from protein and lipids influenced growth, the utilization efficiency, and
retention of nutrients (protein and lipid). The optimal dietary ratio of energy
protein/lipid for snakehead is 3.5 at the cultured condition 28°C-0%., and 3.37
at high temperature and salinity (34°C-9%o).

TOM TAT

Nghién ciru dwgc thue hién nham xdc dinh ti 1é nang heong (protein/lipid) t6i
wu cho cd léc (Channa striata) giong khoi heong trung binh 6,5 g dwoc thic
hién trong moéi truong nudi 28°C-0%o va maéi truong nhiét dé va do man cao
(34°C-9%o) vdi 6 nghiém thikc thirc dn gom ba mikc protein (40, 45 va 50%) va
hai miee lipid (7 va 10%) twong vmg ti Ié nang heong (protein/lipid) lan lwot la
3,41; 3,36, 3,82; 2,49, 2,71va 3,03 trong thoi gian nuoi 60 ngay. Két qua cho
thcfy ca loc dwoce nudi trong moi truong nhiét dé va dé mdn cao (34°C-9%o)
lam gidm ti 1é song, tang trudng, ti 1é thirc dn dn vdo, hiéu qud sir dung thirc
an, hiéu qua sir dung protein, lipid va hiéu qua tich lity protein, lipid; tuy nhién,
khéng anh hieong lén chi s6 gan tuy (HSI) cia cd léc. Ti 1 nang lwong
(protein:lipid) trong thirc dn co danh huong lén tang truong, hiéu quad sir dung
va tich lity dwéng chat (protein va lipid) cd l6c thi nghiém. Ti 1é nang heong
(protein/lipid) i wu trong thire an cho cd léc la 3,5 & diéu kién nhiét dé va do
man 28°C-0%o va 3,37 & diéu kién nhiét @6 va do mdn cao (34°C-9%o).

Trich dan: Tran Thi Phuong Lan, Tran Thi Thaqh Hién, Lam My Lan, Tran Lé Cam Ta va Trﬁp Minh Phu,
2020. Ti 1¢ nang luwong protein/lipid toi wu cho ca 16c ((;hanna striata) nuoi trong diéu kién nhiét
d6 va ¢ man cao. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(3B): 134-142.
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1 PAT VAN PE

bong vat thay san 1a loai c6 kha nang sir dung
nang lugng bién dudng tir ngudn protein trong thirc
in nén nhu cau protein cua ching c6 kha nang giam
khi mue nang lugng trong thirc an tang lén (Page
and Andrews, 1973). Vi thé, ham lugng protein tdi
uu cho moét loai thuy san nao dé s€ chiu anh hudng
boi ti & t6i wu giita protein va nang luong (P/E)
trong thire an. Nang lugng cua thie an dugc cung
cap tur protein, lipid va carbohydrate ¢6 trong thirc
an. Pa s0 cac nghién cuu déu tap trung ti Ié protein
va nang lugng tir ba thanh phan cua thic an c6 su
thay doi tuy theo loai, kich ¢& va méi trudng séng
nhu dong chay, nhiét do, thanh phan thic an va
thuong I6n hon 20 mg/kJ (Tran Thi Thanh Hién va
Nguyén Anh Tuan, 2009). Nghién ciru & cé ro phi
(Oreochromis niloticus) cua Trung et al. (2011) cho
biét nhu cau protein tiéu héaning luong tiéu hoa
(DP/DE) cua ca ¢ giai doan 10 g 1a 32,7 g/MJ va
giam con 26,3 g/MJ ¢ giai doan 100 g va gia tri nay
thay d6i it hon & ca 1.000 g (21,4 g/MI). Theo
Glencross et al. (2010), ca tra (Pangasianodon
hypophthalmus) c¢6 nhu cau DP/DE ¢ giai doan 100
g 14 23,5 g/MJ va 18,1 g/MJ & 1.000 g. O ca chdm
(Lates calcarifer), nhu cau DP/DE &giai doan 100 g
va 1.000 g lan luot 1a 30,2 g/MJ va 19,9 g/MJ
(Glencross, 2008). Khi nhiét do tang, su sinh trudng
clia c4 ciing tang 1én dan dén nhu cau protein ciing
gia tang. Nghién ctu trén cad nheo My (Ictalurus
punctatus) Dupree and Sneed (1966) cho biét & nhiét
d6 20,6°C nhu cau protein 1a 35% va khi 24,4°C 1a
40%. Nghién ciru trén ca hdi van (Oncorhynchus
mykiss) nhu cau protein ting tir 40% protein 1én
43,5% protein khi d9 mén & 10 %o va 20%o (Vii Duy
Giang, 2006). Ca 16c Channa striata 1a loai nudc
ngot co gia tri kinh té, da duoc nghién ctru nhiéu
vé dic diém dinh dudng va thirc 4n, ching han,
Aliyu-Paiko et al. (2010b) cho biét ca 16c gidng ting
trudng tot can cung cap 65 g/kg lipid va 450 g/kg
protein. Cung nghién ctu trén ca loc glong,
Avrockiaraj et al. (1999) cho biét c4 tang truong toi
uu véi ti 1€ protein/nang luong (P/E) 1a 4,3 kcal/g.
Tuy nhién khi thirc &n c6 cung mirc nang lugng, ham
luong protein va lipid cua thirc an cung lac duoc
thay doi thi ti 16 protein va nang lugng tong cua thac
in s& khong thé hién hét sy khac nhau vé nang luong
cu thé duge dong gop tir cac thanh phan cua thirc an.
DPdng thoi, tiy theo loai, tiy theo diéu kién moi
truong, muc do vu tién s dung nang lugng tu cac
thanh phan cua thte an s& khac nhau.
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Nhiét d6 va do man co6 anh huéng dén sinh
trudng va hoat tinh enzyme ti€u hoa cua ca loc, ca
nudi & do man 3%o sé cho ting trudng cao nhat va
c4 nudi & dd man 12%o s& c6 FCR cao nhét va dat
tang truong thap nhat (Nguyén Truong Tinh, 2013).
Theo Vo Truong Chinh (2014), hoat tinh enzyme
pepsine, chymotrypsine va a-amylase ting dan khi
nhiét do tang tir 22 dén 34°C; tiang trudng ca dat cao
nhét & 31°C va hé s6 chuyén hoa thirc an thap nhit.
Nubi ca nudc ngot néi chung va nghé nudi ca 16c ndi
riéng & Pdng bang song Ciu Long hién dang chiu
tac dong cua bién doi khi hau nhu han han kéo dai
va xam nhap man, nén cac nghién ciru Vé sy thay doi
nhu cau dinh dudng thich tng vai diéu kién mai (gia
tang bién do nhiét, ndng d6 mubi,...) 1a can thiét. Vi
vay, nghién ctu ti I¢ nang luong (protein/lipid) toi
uu cho ca 16c (Channa striata) nuoi trong diéu kién
nhiét d6 va d6 man cao duoc thuc hién.

2 PHUONG PHAP NGHIEN CUU
2.1 Ngudn vat li¢u thi nghiém

Thi nghiém dugc tién hanh tai Khoa Thuy san,
Truong Pai hoc Can Tho. Ca l6c c6 kich c& 5-6
g/con dugc mua tir trai gidng & Can Tho. C4 dugc
chuyén vé va dugc thuan dudng trong bé composite
2 m?, duoc cho in bang thirc an vién v6i ham luong
protein 45% va lipid 7%.

Ngudn nuée duge pha boi nude ngot tir ngudn
nude may va nudc ot (80%o) dwoc van chuyén tir
Vinh Chau, Séc Tring. Mdi ngay do min dugc nang
1én 3%o (mdi bén gid nang d6 man 1én 1%o) thong
qua viéc tinh thé tich nudc ngot va nudce ot, sau do
cho vao bé dé c6 duge dd man can thiét. Nhiét do
trén cac nghiém thic dugc gia tang 2°C trén ngay
bang thiét bi nang nhiét heater &én khi dat mirc nhiét
theo yéu cau thi nghiém. Ca duoc thuan hoa vé do
min va nhiét dd6 mot tuan trudc khi tién hanh thi
nghiém.

2.2 B® tri thi nghiém

Ca dugc bb tri trén hé thong bé 170 L véi sb
lugong 30 con/bé, hé théng duoc dat trong trai c6 mai
che. Khdi lwong trung binh ci thi nghiém Ia
6,53+0,09 g. Bé c4 dugc suc khi lién tuc trong sudt
60 ngay thi nghiém. Thi nghiém gom hai nhan t&
(nhiét o - @6 man, ti I¢ nang lugng protein va lipid)
duoc bd tri hoan toan ngiu nhién véi 3 1an lap lai
dugc. Thi nghiém duoc chia thanh hai 16 cung véi
sau nghiém thuc thie an & méi 16 (Bang 1).
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Bang 1: Nghiém thirc diéu Kién méi trudmg nudi va nghiém thic thire fin thi nghiém

Mbi trwong thi nghiém

Nehiém thirc 58 5C 0% (d6i chirng)

Nhiét do cao va d6 min cao: 34 °C-9%o

NT 1 7% lipid-40% protein
NT 2 7% lipid-45% protein
NT 3 7% lipid-50 %protein
NT 4 10% lipid-40 Y%protein
NT 5 10% lipid-45% protein
NT 6 10% lipid-50% protein

7% lipid-40% protein
7% lipid-45% protein
7% lipid-50 %protein
10% lipid-40 %protein
10% lipid-45% protein
10% lipid-50% protein

Ti 1é nang lugng protein/lipid trong thac an
twong ung cua 6 cong thac thic an thi nghiém la
3,41; 3,36; 3,82; 2,49; 2,71; 3,03 (Bang 2).

Phuwong phap phdi ché thirc dn

Thirc an thi nghiém duoc phdi ché tir cac nguyén
liéu bdt ca Kién Giang, ba ddu nanh (M¥), bot mi
tinh (Viét Nam), dau nanh Simply, dich dau tom,
ddu ca va premix khoang/vitamin (Cong ty
Vimedim), két dinh (CMC- Trung Qudc).

Céc budc chuan bj thie an theo thir tw nhu sau:
pha tron nguyén liéu (kho); tron wdt; ép vien (kich
¢& vién 1 mm); sdy kho; bao 'quan trong tu dong (-

20°C). Thirc an sau ché bién & dang vién chim.
Thanh phan nguyén liéu cia thirc an dwoc phan tich
céc chi tiéu hoa hoc bao gdm am do, protein, lipid, tro
theo phuong phap AOAC (2000) va nang luwong dugc
tinh dua vao ham luwong protein, lipid, carbohydrate
(CHO) vahé s0 chuyén ddi nang lugng ciia timg thanh
phan.

Béng 2: Thanh phin nguyén li¢u va thanh phin héa hoc cia thire in thi nghiém

Nghiém thirc NT 1 NT 2 NT 3 NT4 NT5 NT6
Thanh phan nguyén ligu thirc an (%)

Bot ca 34,77 42,15 49,53 34,80 42,18 49,56
Bi d4u nanh 30,00 30,00 30,00 30,00 30,00 30,00
Déu nanh 3,42 3,42 3,42 4,92 492 492
Déu céa 1,88 1,54 1,20 3,38 304 2,69
B6t mi tinh 25,43 18,39 11,36 2240 1536 833
Premix* 2,00 2,00 2,00 2,00 2,00 2,00
Két dinh 1,00 1,00 1,00 1,00 1,00 1,00
Dich dau tom 1,50 1,50 1,50 1,50 150 150
Thanh phan hoa hoc thirc an (%)

Protein 39,40 44,16 49,07 40,10 45,63 49,90
Lipid 6,90 7,86 7,68 961 10,07 9,83
CHO=100-(P+L+Tro) 42,89 36,78 29,12 39,64 31,45 26,19
Tro 10,81 11,21 14,13 10,65 12,85 14,08
Ning lwong (KJ/g) 18,75 18,80 18,84 1943 19,47 19,52
P/E (mg prorein/KJ) 21,33 23,94 26,55 2059 2311 2562
Ti I8 nang luong Protein/Lipid (Epy) 3,41 3,36 3,82 2,49 271 303

*Premix khodng vitamin: vitamin A, vitamin Ds, vitamin E, vitamin K, vitamin Ba, vitamin Bz, Vitamin Be, chdt mang bét
nanh nguén cung cap acid amine, zinc sulfate, manganese sunlfate, ferous sunlfate, copper sunlfate, potassium iodide,

cobalt sunlfate
2.3 Quan ly va cham sé6c

C4 duoc cho dn theo nhu cau vao luc 8 gid va 16
gio. Thirc an thira dugc vét ra khoi bé, sdy kho va
can khéi luong dé tinh lwong thirc an ma ca da s
dung. Nudc duoc thay 3 ngay/lan, mdi lan thay 30-
50% thé tich nudc. Trong qua trinh thi nghiém, cac
yéu t6 moi truong pH, nhiét 49, 6 man, oxy hoa tan
dugc do 2 lan/ngay vao budi sang (8-9 gio), budi
chiéu (14-15 gio). Nhiét do, pH va oxy hoa tan duoc
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do bang may (SevenGo, SevenGo pro - Mettler
Toledo, My). B man dugc do bang may do do man
(Atago, Nhat Ban). TAN duoc kiém tra mdi tuan
bing test kit (Sera, Duc). Két thac thi nghiém, ca
dugc dém va can tng ca thé, xac dinh khdi lwong
trung binh va ti 1¢ séng trén timg bé, thu ndi i tang va
xac dinh khoi lugng cua 10 ca thé trén mdi bé dé
tinh chi s gan tuy HSI (hepatosomatic index) va
Iwu mau c4 dé phan tich thanh phan héa hoc gdm am
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d9, protein, lipid, khoang theo phuong phap AOAC
(2000).

2.4 Cac chi tiéu danh gia

Tang truong cua cad dwoc danh gia qua cdc chi
tiéu

— Tbc d6 tang truong theo ngay (daily weight
gain-DWG) (g/ngay) = (Wi — W)/t

- Tile sﬂéng (survival rate — SR%) = (S6 ca thé
CUOI/s6 ca thé dau) x 100

Hiéu quad su dung thize an dwoc danh gia qua

cac chi tiéu
Hé sé chuyén hoa thirc an (feed conversion
ratio - FCR):

FCR = Luong thirc an sir dung (g)/ Khdi luong
ca gia tang (g)
Hiéu qua st dung protein (protein efficiency
ratio - PER):

PER = (W;— W,)/ Lugng protein &n vao

— Luong thtc an an vao (FI) (%/con/ngay) =
100*[(Luong thtc an ca an vao (g/con/ngay)/
(Wt*Wo)l/Z]
Hiéu qua sir dung lipid (lipid efficiency ratio
- LER):
LER = (Wt — Wo)/Lugng lipid an vao
Hiéu suat tich Iy lipid (lipid retention - LR):

LR = (Lipid c4 cudi
dn vao

— Lipid c4 dau) / Lugng lipid

Hiéu suat tich Iy protein (net protein
utilization - NPU)
NPU = (Protein ca cudi - Protein ca dau) /
Protein an vao
— Chi s gan tuy HSI:
“HSI = khoi lugng khéi gan tuy/khéi lugng co
the.
Trong d6, Wo: khéi lugng ca ban dau (g); We:
khoi lugng ca sau thi nghiém (g) t: ngay nuoi (ngay).
2.5 Phwong phap xir 1y s liéu
,Sc‘) liéu dugc phan tich theo phuong phép
thong ké mo ta va phén tich phuong sai ANOVA 2
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nhan t§ va sir dung phép thir Duncan dé tim ra su
khac biét gita cac nghiém thac ¢ muc y nghia
(p<0,05) bang phan mém SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Ting truéng va ti I¢ song va cia ca

Sau 60 ngay thi nghiém, cac yéu té méi truong
dao dong & mirc 27+1°C; 33+£1°C; oxy hoa tan 4,5-
5,5 mg/Lva pH 7-7,5. Ham lugng TAN trong cac
nghiém thirc & moi truong 28°C-0%o dao dong tir 3-
4,5 mg/L va 1,5-2,5 mg/L trong céc nghiém thue ¢
mdi truong 34°C-9%o. Tang truong va ti 1€ song cua
¢4 (Bang 3) cho thay co su twong tac gitra yéu to moi
truong va ti 1€ nang luong protein/lipid trong thirc
an (p<0,05). Tang trudng va ti 1€ song cua ca dat cao
nhit & moéi truong 28°C-0%o (ddi chimg), ting
truéng trong cac nghiém thac co ti 1€ nang luong
protein/lipid trong thic an cao s& cao hon cac
nghiém thirc ¢o ti 1€ nang luong protein/lipid trong
thirc an thap. Nghiém thirc 7% lipid-40% protein
cho ting truong cao nhat (0,68+0,02 g/ngay) va
tuwong ung vai ti 1€ Ep, trong thirc an 3,41, khac biét
khong y nghia (p>0,05) so vdi cac nghiém thic co
ti 1€ 3,36; 3,82 va 3,03; nhung khac biét c6 y nghia
(p<0,05) so vai cac nghiém thirc co ti 1€ lugng
protein/lipid trong thirc an thap (2,49; 2,71). Nhu
vay, ti I¢ luong protein/lipid trong thirc an (tuc su
thay d6i ham lugng protein va lipid trong thirc an)
c6 anh huong 1én tang trudng cua ca. Tang truong
cua ca dat cao & cac nghiém thirc ¢6 ham lugng
protein thip va lipid thip hoic protein cao va lipid
cao dé dam bao duy tri su can bang vé ti 1& dong
gop vé nang lugng giita proteln/IIpld Khi ti 1€ nay
thap hoac cao hon nhu ciu s& lam giam ting truéng
do bai tiéu ton nang luong cho hoat dong trao doi
chat vuot ngudng xay ra.

Tang trudng va ti 1& séng cua ca thap nhat & moi
treong ¢ nhiét do va do man cao (34°C-9%o) va &
nghiém thuce c6 ti 1€ ndng luong protein/lipid thip
nhét 2,49 (0,10+0,01 g/ngay va 66,7%) tuong (ng
mue lipid cao va protein thap. Diéu nay cho thay véi
cing mirc nhu cau protein va lipid, c4 sdng ¢ moi
truong c6 nhiét d6 va d6 man cao tiéu hao nang
lwong tmg phé vai nhiét do va diéu hoa ap suit thim
thiu ting cao dan dén tang truong giam va ti 1 séng
cling bi anh hudng.
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Bing 3: Tang truéng va ti 18 séng ca 16¢ sir dung cac loai thire in va méi trwong nudi khic nhau

M@éi truong Nghiém thirc Wo

Wi WG DWG

0,

Lipid (%) Protein (%) (g/con) (g/con) (g/con)  (g/ngay) SR %

28°C-0%o 7 40 10,04+£0,08  50,7+1,18° 40,6+1,15° 0,68+0,02°  86,7+3,33%
28°C-0%o 7 45 10,14+0,16  46,4+1,80¢ 36,3+1,69¢ 0,60+0,03¢  93,3+3,33¢
28°C-0%o 7 50 10,16+0,18  46,5+1,40¢ 36,3+1,22¢ 0,61+0,02¢  86,7+5,77%
28°C-0%o 10 40 10,06+0,12  42,7+1,79° 32,6+1,68° 0,54+0,03° 85,0+1,67%
28°C-0%o 10 45 10,17+0,03  43,8+1,46° 34,4+0,30° 0,57+0,01° 75,6+9,62%°
28°C-0%o 10 50 10,15+0,18 48,1+0,97% 37,9+1,15¢ 0,63+0,02¢ 71,1+7,70®
34°C-9%o 7 40 10,06+0,20  16,8+1,13° 7,18+0,53" 0,12+0,01°  66,7+5,77°
34°C-9%o 7 45 10,01+0,10  19,2+1,21° 9,83+0,28" 0,16+0,00°  71,7+1,67%
34°C-9%o 7 50 10,23+0,12  19,9+1,34"> 10,4+0,56° 0,17+0,00° 81,7+5,00°*
34°C-9%o 10 40 10,15+0,15 16,3+0,53* 6,17+0,68* 0,10+0,01*  66,7+6,67°
34°C-9%o 10 45 10,16+0,12  19,5+0,85° 9,30+0,91° 0,16+0,01°  80,0+11,6"
34°C-9%o 10 50 10,25+0,05  21,1+1,17° 11,5+0,59° 0,19+0,01° 75,048,332
Gid trip MT 0,501 0,000 0,000 0,000 0,000
Ep.L 0,432 0,000 0,000 0,000 0,062
MT*Ep.. 0,933 0,021 0,012 0,012 0,003

Ghi chii: Cdc gid tri trong cing mét cot theo sau béi cdc chit cdi khdc nhau thi khac biét ¢é Y nghia thong ké (p<0,05).
MT: Moi truong; Ep:L: ti 1€ nang lwong protein/lipid trong thizc dn, MT*Ep.L:twong tdc gitta méi truong va ti 1é nang

luong protein/lipid trong thirc an.

Két qua nghién ctru ph hop véi mot sé nghién
ctru khac vé anh huéng cua nhiét do va d6 man lam
gia ting nhu cau protein cua ca. Theo Millikin
(1983), nhu ciu protein cua ca Morone sacatilis &
20°C 1a 47% protein, va 24°C 1a 55% protein (trich
dan boi Halver and Hardy, 2002). Theo Vii Duy
Giang (2006), c4 h6i ¢ nhu cau protein thirc dn 40%
khi nhié¢t d§ nude 1a 8°C, nhung & nhié¢t 46 nudce
14°C, nhu cau protein sé& 1a 55% (tinh trén khau phan
kho) va khi d6 man ting thi yéu cau vé protein cho
ca cling gia tang. Nghién cuu trén ca hdi van
(Oncorhynchus mykiss), Vii Duy Giang (2006) cho
biét nhu cau protein trong khau phan cua ca 1a 40%
va 43.,5% khi d0 man 1an lugt 12 10%o0 va 20%o.

Samantaray and Mohanty (1997) nghién ctru vé
ti 16 P/E cho thiy & ca 16c gidng (C. striata), ting
truong cao nhat va hé sb thirc an thap nhat khi cho
an thire an c6 chira 40% protein va ti 1€ P/E 1a 21,5
mg/KJ. Tuy nhién, Aliyu-Paiko et al. (2010) cho
rang dé thiic dy ca loc giéng C. striata tang truong
t6t thi khdu phan an can cung cap 65 g/kg lipid va
450 g/kg protein v&i mitc nang luong 18,5 KJ/g.
Cung nghién ctu trén cé léc, Ngo6 Minh Dung
(2018) cho rang nhu ciu protein tiéu hoa thay doi
tuy theo mirc nang lugng trong thacan.

So sanh két qua nghién ctru trén mot sb loai ca
khac, nghién ctru thirc an tdi uu cho ting trudng, ti
1é séng va thanh phan hoa hoc cho c4 chém (Lates
calcarifer) chaa 42,5% protein, 10% lipid va ti 1é
P/E 1a 128 mg protein/kcal (Catacutan and Coloso,

1995). Két qua trén ciing phi hop véi nghién ctu
cua Tran Thi Thanh Hién va ctv. (2013) trén c4 that
lat cuom (Chitala chitala) cho biét nhu cau protein
t6i wu cho ca that 14t cuom gidng (2,42 g/con) 1a tir
40-45% protein va ham lugng lipid trong thirc an 1a
9-6% twong ung ti 1& P/E 1a 24,0 va 214 g
protein/MJ. Theo Tuan and Williams (2007), ca mi
(Epinephelus malabaricus) giai doan giéng ting
truong toi wu khi st dung thic an chira 55% protein,
12% lipid va ti 1é P/E 1a 28 mg prtein/KJ. Tran Lé
Cam T va ctv. (2014) xac dinh nhu ciu protein cua
ca kéo gidéng (3,55g/con) & hai muc ning luong 18
KJ/g 1a 42,8% va 20 KJ/g 1a 35,4%. Ta thiy, khi
nang lwong cua thirc an tang, nhu cau protein cia ca
giam nghia 1a c4 giam nhu cau ning luong tir protein
cua thirc n. Tuy nhién két qua cua nghién ciru hién
tai do cac nghiém thirc thitc an c6 cing mirc nang
lwong tong cua thirc an ddng thoi ham luong protein
va lipid thay d6i nghia 1a niang lugng dong gop tir
protein va lipid cua cac nghiém thac thiac an thay
dbi theo; va khi méi trudng song bat loi, co thé ca
s& uu tién sir dung ning luong tir cac thanh phan
khac nhau cua thuc an, ddy 1a diém dac biét cua
nghién cuu.

Hinh 1 cho thdy c4 16c nudi & méi truong 34°C-
9%o ¢6 tc do tang truong thip hon (p<0,05) S0 Vi
ca nudi & moi truong 28°C-0%o. Ti 1€ nang lugng
protein/lipid trong thirc an t&i wu & 28°C-0%o va
34°C-9%o lan luot 12 3,50 va 3,37. Diéu nay cho thiy
¢4 16¢ nudi trong diéu kién maéi truong binh thudng
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(28°C-0%o) c¢6 nhu cau ning lugng tir protein cao
hon so véi tir lipid trong thitc n va nang lugng nay
duoc sur dung hiéu qua cho tang trudng, nguoc lai
trong moi trudong nudi nhi¢t d6 va d6 man cao
(34°C-9%o) thi ca c¢6 xu hudng s dung ning luong
tir lipid nhiéu hon.

0,8 1
% a
06 - I
“ 4.A A A
A 4
= y =-0,1057x2+0,739x-0,6497
B, R? =0,5909 4280
B i ®349
g y =-0,0813x% +0,5482x-0,7455
2 _
Z R? =0,5409
0,2 1
g--9-—8-—--0
o ®
0,0 . . . )
2,2 2,7 32 3,7 4,2

Nang lvgng (Protein)/ Nang lwgng (Lipid)

Hinh 1: Anh hwéng cia ti I¢ ning lweng
(protein/lipid) 1én tang truwéng ciaa ca loc thi
nghiém trong diéu kién nhiét do va d9 min khac
nhau (28 °C-0%o va 34 °C-9%o)

Nhu vay, khi ca 16¢c nuéi trong diéu kién moi
treong nhiét d6 va d6 man cao (34°C-9%o), ti 1€ song
va tang trudng giam.

3.2 Hiéu qua sit dung thire an cia ca

Bang 4 trinh bay vé luong thirc dn an vao (FI
%/ca/ngdy) va hé s thie an (FCR) cua cé chi chiu
anh hudng (p<0,05) bdi nhiét d6 va dd6 man cia moi
truong nudi. O moi trudong 28°C-0%o, FI dat gia tri
tr 2,79 — 3,34 %/ca/ngay ludén cao hon (p<0,05) so
véi cac nghiém thicc & méi truong nhiét d6 va do
man cao (34°C-9%o). Gitlta cac nghi¢ém thirc trong
ca hai moi truong, lugng thirc an an vao (FI) khong
khac biét nhau (p>0,05).

Tuong tu FI, hé sb thirc &n (FCR) chi chiu anh
huéng (p<0,05) bai méi trudng nudi. O méi trudng
28°C-0%o, FCR giira cac nghiém thac dao dong tur
(0,77-0,92) thap hon (p<0,05) so véi cac nghiém
thirc & 34°C-9%o. Nhu vay, & 28°C-0%o c4 4n nhiéu
(FI cao) va 16n nhanh nén FCR thip hon so véi c4
duogc nuoi & 34°C-9%o. Mac du vay, trén ca hai moi
truong, gia tri FCR thap nhat ¢ nghiém thic 10%
lipid-50% protein (twong tng Vai ti 1€ nang lugng
protein/lipid trong thirc an 3,03).
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So sanh két qua FCR cua thic an trén mot s6
loai ca khac nhu nghién ctru Lé Hong Tham va ctv.
(2013) nhu cau protein trong thirc an c4 ling nha
(Mystus wyckioides) FCR giam khi muc protein caa
thirc an tang, cu thé FCR tir 1,57 & 25% protein giam
con 1,08 & nghiém thic 55% protein. Theo Tran
Qudc Binh va ctv. (2012), ti 1€ téi wu protein va niang
lugng trong thirc an cho ca chém (Lates calcarifer)
gidng 5,77 g c6 FCR thap nhat1a 1,1 & cac cong thiic
chtra 18 MJ/kg-59% protein va thirc dn chira nang
lugng 22 MJ/kg - 59% protein. Nghia 1a khi thirc dn
chira ham lugng protein cao va muc nang luong
phit hop thi hé s6 thire an s& giam. O nghién ciu
hién tai, ham lugng protein thirc an 40, 45, 50% voi
cung muc nang luong thi chua du anh huong FCR
cua ca (vé thong keé).

Hiéu qua stir dung protein (PER) chiu anh hudng
twong tac cua mdi truong va ti 1€ nang lugng
protein/lipid trong thic an (p<0,05). Trong khi hiéu
suét tich lily protein (NPU) ctia c chiu anh huéng
(p<0,05) riéng biét bai nhiét do va dé man cia moi
truong va badi ti 1€ nang lugng protein/lipid trong
thirc an, khong tim thiy sy twong tac (p>0,05) giita
hai yéu t6 trong chi tiéu nay.

Bang 4 cho thdy PER co gia tri cao nhat ¢
nghiém thuec ti 1€ ti 1€ nang luong protein/lipid trong
thire an 3,41 tuong ung vai 7% lipid-40% protein ¢
moi truong 28°C-0%o va thap nhat & ti 1¢ ti 18 nang
luong protein/lipid trong thirc an 2,49 tuong (tng Vi
7% lipid-50% protein moi truong 34°C-9%o. Cac
nghiém thirc ca nudi 6 moi truong 34°C-9%o c6 PER
thap hon ¢ ¥ nghia (p<0,05) so véi cac nghiém thirc
dugc nudi & modi trudong 28°C-0%.. Két qua nghién
ctru cho thay c4 16c ¢6 nhu cau ning lugng cao tir ca
protein va lipid trong thirc an. C4 16¢ séng trong diéu
kién nhiét d6 va ¢6 man cao mot phan protein da
chuyén hoa thanh ning luong tiéu hao tng phé véi
moi truong bt loi da 1am cho hiéu qua chuyén héa
protein cia ca giam.

Chi s tich lity protein (NPU) & 28°C-0%o c6 gia
tri ter (0,36 — 0,43), cao hon so véi moéi truong nhiét
d6 va do man cao (34°C-9%0) (NPU = 0,16 — 0,22).
Tuy nhién trén ca hai moi truong déu dat gia tri cao
nhat & nghiém thirc 7% lipid-40% protein (ti 1& ning
lugng protein/lipid trong thirc an 3,41) va 10% lipid-
50% protein (ti 1é nang lugng protein/lipid trong
thirc an 3,03) khéc biét c6 y nghia so véi da s cac
nghiém thirc con lai (p<0,05).
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Bang 4: Hé s6 chuyén hoéa thire iin va hiéu qua sir dung protein ciia ca thi nghiém

Moi Nghi€ém thirc L

truong  Lipid (%) Protein (%) | (//cd/ngay)  FCR PER NPU

28°C-0% 7 20 32410.15° 0871003 275£015 0,310,020
28°C-0%, 7 45 32410120 0914005 224£011°¢ 0,370,025
28°C-0% 7 50 3311026 0902:007° 2,00£0,14¢  0,36+0,025
28°C-0% 10 40 299:05% 087:016° 231007 0374001
28°C-0% 10 45 294:0120 082:007° 224+0,07°  0.38+0,018
28°C-0% 10 50 279:015° 077:000° 241+0,08°  042+0 058
34°C-9% 7 40 257+0.16° 1,110,110 133+0.26° 0,210,040
34°C-9%o 7 45 28140.11° 120+0,03° 109+0.05%  0,18+0,014
34°C-9%o 7 50 2431016° 105:009° 116£0.04% 02140014
34°C-9%o 10 40 248+0.28° 117+0,10° 0.94£0.01°  016+0,01%
34°C-9%, 10 45 275:0.17% 119006 100£0.07%  017+0,01%
34°C-9% 10 50 24310.36° 102:0,14> 11940115  0,22£0,00%
Gid tri p MIT 0,000 0,000 0,000 0,000
= 0,137 0,077 0,000 0,000
MT*Epy. 0.274 0,335 0,005 0.154

Ghi chii: Cdc gid tri trong cing mét cit theo sau béi cdc chit cdi khdc nhau thi khéc biét cé ¥ nghia thong ké (p<0,035).
MT: Méi truong; Ep:L: ti 1€ ndng luwong protein/lipid trong thirc dn; MT*Ep.:tuong tdc gita moi trwong va ti I¢ nang
lwong protein/lipid trong thirc an; néu MT*Ep.L.>0,05, so sanh thong ké theo timg nhdn to: MT (*B), Ep.L (2P).

Két qua nay ciing twong ty nghién ciu cua
Nguyén Truong Tinh (2013), c4 16c nudi & d6 man
3%o s& cho tang truéng cao nhat va ca nudi & do man
12%o s& co FCR cao nhét va dat ting truong thap
nhét. Cting nghién ctru trén ca 16c vé anh huéng cia
nhiét 6 1én sinh trudng va hoat tinh enzyme tiéu
hoa cua ca loc, V& Truong Chinh (2014) cho biét
hoat tinh enzyme pepsine, chymotrypsine va a-
amylase ting dan theo nhiét do tir 22 dén 34°C, ting
truong ca dat cao nhat ¢ 31°C va hé sé chuyén hoa
thirc an thap nhat.

Nhu vy, trong diéu kién méi truong nhiét d6 va
dd man tang cao (34°C-9%o), lugng thirc an an vao
Cua ca loc giam, FCR tang, hiéu qua sir dung protein
(PER) va hiéu suét tich liiy Protein (NPU) ciia c4
giam.

3.3 Hiéu qua sir dung lipid va chi s6
hepatosomatic index (HSI)

Bang 5 trinh bay két qua vé hé s6 chuyén hoa
lipid (LER), hiéu suat tich liiy lipid (LR) ctia c4 chiju
anh huong riéng biét bai méi trueong va bai ti 1€ nang
lwong protein/lipid trong thirc an. Riéng chi s6
HSI% chi chiu tic dong (p<0,05) béi ti 1€ ning
luong protein/lipid trong thac an.

O ca hai méi truong, gia tri hé sé chuyén hoa
lipid (LER) cao nhit & nghiém thic 7% lipid-40%
protein (ti I¢€ nang lugng protein/lipid trong thirc an
3,41) va thip nhat ¢ 10% lipid-40% protein (ti 1&
ning luong protein/lipid trong thirc an 2,49). hé sb
chuyén hoa lipid (LER) ctia ca nudi & 28°C-0%o dao
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dong tu 9,4-15,0 cao hon (p<0,05) so v6i ca nudi &
moi truong 34°C-9%o (3,81-7,77).

Chi s gan tuy HSI% chi chiu anh huong
(p<0,05) bai ti I& nang lwgng protein/lipid trong thirc
an, chi sé gan tuy HSI thip nhit & nghiém thic lipid
cao va protein cao (50%protein-10% lipid vai ti 1€
nang luong protein/lipid trong thirc an 3,03) va cao
nhat & nghiém thic lipid thip va protein thip
(40%protein-7% lipid véi ti 1& nang luong
protein/lipid trong thie &n 3,41). Bang 5 cho thay ti
1é khéi lurong gan so vai tong khdi lugng ca giam
dan khi ham lugng lipid va protein trong thirc an
tang.

Két qua nghién ctru ciing tvong tur nhur Sagada et
al. (2017) trén ca Channa agrus, thic an gia tang tir
45-51% protein thi chi s HSI ¢o 2,8% con 2,6% va
& muc lipid 9-12% trong thie an thi HSI% gia ting
sau do6 lai ¢6 xu hudng giam ¢ nghiém thac 15%
lipid. Theo Nguyén Hoang Puc Trung (2011), thi
nghiém trén c4 tra (11,7 g/con) két qua vé hiéu qua
st dung lipid (LER) va hiéu suit tich lay lipid
(LR%) giam dan (30,0-7,43 va 35,9-11,5) khi ham
lwong chat béo trong thire an tang tir 2-12%.

Vay, higu qua st dung lipid (LER) va hiéu suét
tich lity lipid (LR) cta ca 16c chiu anh hudng riéng
biét bai nhiét do va do man cua méi truong va ti 1€
nang lugng protein/lipid trong thirc an, tuy nhién chi
s6 gan tuy (HSI) cia ca thi nghiém chi chiu anh
huong bai ti 1€ nang lwong protein/lipid trong thac
an.
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Bang 5: Heé s tich liy lipid va Chi sé hepatosomatic Index (HSI) ciia ca ¢ cac loai thire din va méi truong

séng khac nhau

Moi Nghiém thirc

treong Lipid (%) Protein (%) LER LR HSI (%)

28°C-0%o 7 40  15,0+0,48B¢ 0,810,058 1,69+0,01¢
28°C-0%o 7 45  13,9+0,82B¢ 0,78+0,078 1,62+0,03
28°C-0%o 7 50 13,441,068 0,78+0,098 1,50+0,21¢
28°C-0%o 10 40  9,38+0,23B2 0,65+0,1852 1,54+0,22¢
28°C-0%0 10 45  10,1+0,2682 0,74+0,08%%® 1,48+0,08%
28°C-0%o 10 50  11,5+1,43B° 0,86+0,085¢ 1,38+0,10?
34°C-9%o 7 40  7,40+1,36%° 0,40+0,07A%¢ 1,56+0,18¢
34°C-9%o 7 45  6,79+0,38*° 0,38+0,02A%¢ 1,58+0,22%
34°C-9%o 7 50  7,77+£0,18%*¢ 0,46+0,04A%¢ 1,66+0,28%
34°C-9%o 10 40  3,81+0,04% 0,25+0,024 1,79+0,21°¢
34°C-9%o 10 45  4,53+0,32A2 0,32+0,02A% 1,45+0,09%
34°C-9%o 10 50  6,06+0,644° 0,41+0,054° 1,50+0,35°
Gid tri p MT 0,000 0,000 0,172
Ep.L 0,000 0,003 0,000
MT*Ep.. 0,066 0,787 0,314

Ghi chii: Cdc gid tri trong cing mt cot theo sau béi cdc chit cdi khdc nhau thi khéc biét ¢6 Y nghia thong ké (p<0,05).
MT: Méi truong; Ep:L: 1 1€ ndng luong protein/lipid trong thic dn; MT*Ep.L-tuong tdc gitia moi truong va ti I¢ nang
lwong protein/lipid trong thirc dn; néu p MT*Ep:.>0,05, so sanh thong ké theo ting nhan to: MT (MB), Ep.L (29).

4 KET LUAN VA BE XUAT

Moi truong ¢6 nhiét do va do man cao (34°C-
9%o) 1am giam ti 1 séng; ting truong; ti 18 thirc an
an vao; hiéu qua su dung thire an; hiéu qua st dung
protein, lipid va hi¢u qua tich lily protein, lipid tuy
nhién khong dnh hudng 1én chi s6 gan tuy (HIS) cua
caloc.

Ti I€ nang lugng protein/lipid trong thirc an anh
huong 1én tang trudng; hiéu qua st dung va tich 1y
dudng chét (protein, lipid) cua ca 16c.

Ti 1é ning lwong protein/lipid trong thirc an tdi
uwu trong thire an cho ca loc l1a 3,5 twong tng mac
protein, lipid trong thuc an 1a 7% lipid-40% protein
& didu kién nhigt do va do man 28°C-0%o; va 3,37
tuong ttng muc protein, lipid trong thire an 1a 7%
lipid-45% protein & diéu kién nhiét d6 va d6 man
€ao (34°C-9%o).

Can nghién ctru thém mot s6 dudng chat bo sung
giup cai thién tang truong va hi¢u qua sur dung thuc
cuia ca 16c trong diéu kién nhiét d6 va do man cao.

LOI CAM TA

Dé tai nay dwoc tai trg boi Dy 4n Nang cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn vén
vay ODA tir Chinh phi Nhat Ban.
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