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TOM TAT

Thi nghiém dugc thwe hién nham nghién clru anh hwéng clia ham lwong protein trong thirc &n dén qua trinh
tang trwdng va hiéu qua st dung thirc an cla lwon ddng (Monopterus albus). Bén loai thirc &n cong nghiép cé ham
lwong protein 1&n lwot 1a 42, 40, 35 va 30% dwoc st dung trong nghién ctu, méi cdng thirc thi nghiém dwoc 1&p lai 3
1an. Lwon giéng co khdi lweng trung binh 4 g/con dwoc bé tri trong cac bé composite 2 m® véi mat do 40 con/m?, thoi
gian nudi 13 5 thang. Ham lwong protein trong thirc &n khéng anh hwéng dén ty 1& séng cla lwon ddng nhwng co tac
dong rd rét dén tc do tang trwdng, hiéu qua st dung thérc an va chi phi thirc @n. Lwon st dung thirc &n ¢ ham
lwgng protein 30% cho tbc d6 tang trwdng thap, hiéu qua str dung thirc an thap, chi phi thirc 8n cao. Ham lwong
protein 42% va 35% cho tbc dé téng trwéng cao nhwng chi phi cao. Ham luwgng protein 40% cho téc dd téng trwéng
cao, hiéu qua str dung thirc &n cao, chi phi thirc &n thap nhét va duwgc khuyén cdo cho ngudi nudi siv dung.

Tw khéa: Lwon ddng, thire an, protein, tang trwéng.

Effect of Dietary Protein Level on Growth Performance and Feed Utilization
of Asian Swamp Eel (Monopterus albus)

ABSTRACT

The experiment was conducted to study the effect of feed protein level on the growth performance and feed
utilisation of ells (Monopterus albus). Four types of industrial feed with protein level were 42, 40, 35 and 30%,
respectively, were used in the study, each experiment was repeated thrice. Breeding eels with the average mean
body weight of approximately 4 g/eel were distributed in composite tanks of 2 m® density of 40 eels/m>. The
experimental time was 5 months. The protein level of the feed did not affect the eel survival rate, but had a significant
effect on the growth rate, feed efficiency and feed cost. Eels using feed with 30% protein content showed low growth
rate, low feed efficiency, high feed cost. Eels use feed with 42% protein content, 35% for high growth rate but high
cost. Eels using feed with 40% protein content showed a high growth rate, high feed efficiency and lowest feed cost
and therefore is recommended for farmers to use.

Keywords: Swamp eel, feed, protein, growth.

Luon dong 1a mot loai da duge nudi kha phd

1. DAT VAN DE bién trén thé gidi, trong d6 Pong Nam A 13 mot

Nhu cdu ngay cang ting cua cac san phim
thuy d#c san trén thi truong hién nay da thidc
ddy viéc mé rong cac mé hinh chan nuédi. Tuy
nhién, khé khan dang gip phai 1a van dé giong
va thiic an. Viéc nghién ctiu san xuit giéng véi
cac loai thiiy déc san méi cling nhu nghién ctiu
loai thiic 4n phu hdp cho loai va c6 hiéu qua
kinh t& v6i ngudi nudi 1a rat can thiét.
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trong nhiing viing nudi luon quan trong. Day la
loai c¢6 gia tri dinh dudng cao, thit thom ngon,
rat duge ua chudng trén thi truong. Thit luon
chita nhiéu DHA, EPA, vitamin B1, B2 c6 tac
dung bbi bé stic khoe, tiang tri théng minh, han
ché& cac khéi u, chéng viem (Nguyén Chung,
2007). Chinh vi vay, Trung Quéc, Singapore,
Héng Kong, Nhat Ban déu chu trong phat trién
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d6i tugng nay bén canh viéc nhap khau mét
khéi lugng 16n tit nhiéu nuée Pong Nam A. Viét
Nam ciing 14 mét trong nhiing nuée xuat khau
luon véi san phdm luon dong lanh va tdm dau
hun khéi sang Singapore, Héng Koéng, Nhat
Ban, Uc, My, EU.. Tuy nhién, luon thuong
phdm chua yé&u la luon nuéi, ngudn luon hoang
da da bi can kiét (Nguyén Chung, 2007).

O nude ta, ngoai cac cong trinh nghién ctu
vé dic diém sinh hoc sinh san caa luon (Ly Vian
Khanh & cs., 2008; Phan Thi Thanh Van, 2009;
Nhan Trung Nghia, 2010), ciing c6 mot s6 tai liéu
vé k¥ thuat nudi luon ctaa tac gia Ngoé Trong Lu
(2000), Pham Vin Trang & Pham Bau (1999)
nham phé bién k§ thuat cho ngudi dan. Mét s6 co
quan nghién ctiu chuyén nganh thuy san ¢ mién
Béc cling ¢6 nghién citu vé loai luon song & phia
Bic nhung chua dudc cong bs. Mot trong nhiing
yéu cAu cd ban cta viéc phat trién moé hinh nuéi
luon 1a cac giai phap ky thuat phai phu hop véi
diéu kién kinh t& va nhan luc cta co sé nudi
trong khi hién nay da phan cac mé hinh nuéi van
st dung thiic 4n c6 ngudn géc tu nhién la chu
yéu. Viéc st dung thic &n tu nhién tiém &n rat
nhiéu rui ro nén st dung thtc &n céng nghiép
trong mo6 hinh nuéi luon can dude cdn nhic va
nghién ctu. Chinh vi viy, nghién ctu nay dugc
tién hanh nham xac dinh ham lugng protein
trong thiic 4n cong nghiép thich hgp st dung lam
thtic 4n cho luon dem lai hiéu qua kinh t& cao.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctiu

Thtc an thi nghiém gébm boén loai thtic an
cong nghiép cua cong ty Cargill ¢c6 ham lugng
protein khac nhau la 42% (Pr42), 40% (Pr40), 35%
(Pr35), 30% (Pr30). Thanh phan dinh dudng cua
céc thiic 4n thi nghiém dudc néu trong bang 1.

Luon giéng c6 khéi lugng trung binh 4 g/con
duge nhap ti trai gidng cua Dai hoc An Giang.
Sau khi dua vé Hoc vién Noéng nghiép Viét
Nam, luon dugc nudi thich nghi trong théi gian
1 thang truéc khi dua vao thi nghiém.

2.2. B6 tri thi nghiém

Thi nghiém duge bd tri trong 12 bé composit
2m®(2mx1mx1m)véi4 nghiém thic thiic

an, mdi nghiém thtc c6 3 1an lip lai, mat do tha
luon 40 con/m?.

Dé tao ndi trd 4n cho luon, cac gia thé 1a cac
bui ni 16ng duge tha vao bé. Bé duge thay nude
hang ngay. Cac yé&u t6 méi trudng duge kiém tra
2 lan/ngay vao ldc 9 h va 15 h, nhiét do duge do
bang nhiét k& thuy ngan; pH, DO, NO,, NH, do
bing test Sera.

Luon dugce cho &n 1 lan/mngay ldc 17 gid 6 1
vi trf ¢6 dinh, luon dudc cho &n dén no theo nhu
cau, lugng thic an tiéu thu dudc ghi chép lai
hang ngay.

Cac chi tiéu tang trudng cua luon thi
nghiém: Dinh ky 1 thang/lan bt ngiu nhién 10
con/bé dé can khoi lugng va do chiéu dai, kiém
tra su ting trudng cta luon. Sau qui trinh thi
nghiém 150 ngay, cdn va dém toan bd luon
trong cac bé.

2.3. Thu thap va xt ly sé liéu

Khi két thuc thi nghiém, s6 luon con lai
trong ting bé duge d6m s6 lugng va can tong
khéi lugng. Cac chi tidu ki thuat cta thi nghiém
dugc xac dinh theo cac cong thic sau day:

Ty 1é song (TLS): TLS = % x 100

Trong d6: T1, T2 1a s lucn khi bat dau va
két thuc thi nghiém trong ting bé.

Toc do tang trudng khéi lugng tuong doi
(%/ngay):

SGRy = [(AnW, — InW,) x 100%]/t

Téc d6 ting trudng chiéu dai tuong déi
(%/ngay): SGR, = [(nL, — InLy) x 100%J/t

Tang trudng tuyét doi (g/con/ngay):

ADG = (W, — W)/t

Trong do:

- W, 12 khéi lugng luon két thic thi nghiém
(g/con)

- W, 1a khéi lugng luon khi bit dau thi
nghiém (g/con)

- L, 1a chiéu dai luon két thic thi nghiém
(cm/con)

- Ly 1a chiéu dai luon khi bit dau thi
nghiém (cm/con)

- t 14 thoi gian nudi (ngay)
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Anh hwéng ctia thirc &n ¢é ham lwong protein khac nhau dén téng trwdng va hiéu qua st dung thirc &n cla lwon ddng
(Monopterus albus)

Bang 1. Thanh phan dinh dudng ctia bon loai thitc 4n thi nghiém

Protein thd (%) Chét béo tdbng sb (%)  Xo thd (%) Do dm (%) Nang lwong (kcallkg)

Thirc @n

Min Min-max Max Max Min
Pr42 42 6-9 5 11 3.300
Pr40 40 5-8 5 11 3.200
Pr35 35 4-7 7 11 2.850
Pr30 30 4-7 7 11 2.750

Bang 2. Ty 1& song cua luon st dung cac loai thitc an cong nghiép
c6 ham lugng protein khac nhau

Nghiém thirc Ham lwong protein trong thirc an (%) Ty 1& sbng (%)
NT1 42 74,58° + 5,64
NT2 40 67,08° 3,15
NT3 35 69,58% + 3,31
NT4 30 73,33° £ 4,02

Ghi chi: S6'liéu théng ké trong bang 1a gia tri trung binh cia 3 I4n Iip lai + SD, cac gia tri
trong cting c6t mang chit cai giéng nhau thi sai khic khong cé y nghia thong ké (P >0,05).

Heé so chuyén ddi thic an: 3. KET QUA VA THAO LUAN

FCR = Lugng thiic #n tiéu thu (kg)/Khéi
lugng luon tang 1én (kg)

So bo danh gia chi phi thic in: Ty 1& sdng cua luon st dung cac loai thtc
4n cong nghiép c¢6 ham lugng protein khac

3.1. Ty 1¢ séng cua luon trong thi nghiém

Chi phi thtc dn dé dat duge 1 kg khoi lugng

nhau kha cao (Bang 2), dao dong trong khoan
luon tang 1én = FCR x gia thic an ( g 2) ns & 8

67,08-74,58% va khong c6é su khac biét c6 ¥y

Thu nhén thic &n: FI (Feed intake) nghia thong ké (P >0,05) gifia cic nghiém thiec.
Téng khéi lugng thic an Nhu vay, ham lugng protein trong thic an dao

luon tiéu thu trong bé dong trong khoang tu 30-42% khéng anh

Fl= S6 Tugng Iuon con lai (g/con/ngay) hudng dén ty 1é séng cua luon déng. Ty 1& song

x &8 ngay thi nghiém cfl/a luon trong nghién ctiu nay kha phu hgp véi

két qua cia mot s6 nghién ciu trude day. Ty lé

Hiéu qua st dung protein (PER - Protein song cua luon trong cdc mé hinh nudéi bang
Efficiency Ratio) thiic 4n cong nghiép két hop véi thic dn tuoi
PER < Khéi lugng luon ting lén (kg) séong dao dong trong khoang 62,8-69,1%

(Huynh Van Hién & cs., 2018). Mot nghién ciiu
khac cta Bui Thi Thanh Tuyén & cs. (2015)

Xt 1y s6 lieu: Cac so6 liéu vé ty 1é soéng, toc ciing thit nghiém thitc an cong nghiép két hgp
do tang trudng, thu nhan thic an, hé sd st dung  v4i thic an tuci séng cho ty 16 séng cta luon
thic an dugec so sanh thong ké theo phuong  dng nim trong khodng 69,58-83,75%.
phap phén tich phuong sai 1 nhan t6 ANOVA  Herawati & cs. (2018) khi tién hanh thi
béng tiéu chudn Duncan véi do tin cay 95%, s nghiém tdm lam thic 4n cho luon da thu dugc
dung phan mém Minitab 16. K&t qua duge  ty 16 séng trung binh dat 80,95% trong 60 ngay
thé hién qua gié tri trung binh + d6 léch chuén nudi. Nghién cttu ctia Phan Thi Thanh Van
(TB + SD). (2009), ty 1é sdng cua luon dat kha cao, khoang

Khéi lugng Pr luon (kg)
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81,6-100%. Trong nghién céiu nay, tac gia su
dung cac loai thtic 4n khac nhau cho 2 giai
doan uong nudi: Moina va artemia danh cho
giai doan uong 3-20 ngay tudi; thic &n ché bién
(c& bién + tring + ddu muc + vitamin), trang
chi, ca tap ho#c 1a két hop gifia cac loai thic &n
cho giai doan 20-40 ngay tudi. Tac gia ciing
néu nguyén nhéan gay chét luon c6 thé do tring
doc NO,” va bi méc bénh ndm thiy my.

3.2. T6éc do tang truéng vé khoi luong

Két qua vé toc do ting trudng khéi lugng
ctia luon (Bang 3) cho thay luon st dung thiic 4n
c6 ham lugng protein 30% cho téc d6 ting
trudng tuong d6i va tuyét doi thap nhat (P
<0,05). Luon st dung thiic &n c6 ham luong
protein 35%, 40%, 42% cho d6 tdng trudng
tuong d6i va toc dod tang trudng tuyét déi cao
hon so véi luon st dung thtic &n c6 ham lugng
protein 30% (P <0,05). Khi so sanh téc do ting
trudng tuong d61 ADGw va tdc do ting trudng
tuyét doi SGRw ctia luon st dung cac thtic 4n co
ham lugng protein 35%, 40% va 42%, su khac
biét khong c6 y nghia thong ké (P >0,05). Nhu
vay, xét vé mat ting trudng, c6 thé st dung thic
4n cong nghiép c6 ham lugng protein 35%, 40%
hoic 42% trong nuéi luon thuong pham.

3.3. Téc d6 tang trudng vé chiéu dai

Két qua toc do ting trudng vé chiéu dai cia
luon trong thi nghiém (Bang 4) cho thay khong
c6 su khac biét (P >0,05) vé téc do tang trudng
tuong d6i (SGR;) nhung téc dd ting trudng
tuyét déi (ADG;) khi st dung cac loai thtic #n
cong nghiép c¢6 ham lugng protein khac nhau.
Diéu nay chiing t6 ham lugng protein trong thiic

an khong anh hudng dén téc do tang trudng vé
chiéu dai cta luon.

Theo Lai Phude Son (2017), nubi luon trong
hé thong tuan hoan st dung thiic &4n ca tap va
thiic &4n céng nghiép 30% protein cho két qua
tang trudng chiéu dai 1a 0,09-0,1 cm/ngay, kha
tuong déng véi két qua thu dude trong nghién
ctiu nay. Trong khi d6, Bui Thi Thanh Tuyén &
cs. (2015) st dung thtic an cong nghiép 40%
protein nudi luon dat téng trudng chiéu dai
trung binh sau thdi gian thi nghiém cao nhat la
0,09 = 0,03 cm/ngay, thap hon chiéu dai cua
luon trong thi nghiém nay, tuy nhién, kich c6
luon trong thi nghiém ctia Bui Thi Thanh Tuyén
& cs. (2015) nhé hon nhiéu so véi kich ¢6 luon
trong nghién ctiu nay.

3.4. Thu nhan thitc 4n va hé sé chuyén déi
thic an

Thu nhan thiic &n (FI) 6 luon st dung céc
loai thtc &n cong nghiép c6 ham lugng protein
khac nhau (Bang 5) khac biét khong c6 y nghia
thong ké (P >0,05). Diéu nay chiing t6 ham lugng
protein trong thiic An khong anh hudng dén thu
nhan thic an caa luon. Hé s6 chuyén déi thic dn
(FCR) c6 su khac biét khi luon st dung thiic 4n
c6 ham luong protein khac nhau. Luon st dung
thtic &n c6 ham lugng protein 40%, 42% c6 hé s
chuyén déi thic an thap hon luon st dung thiic
an c6 ham luong protein 30%, 35%. Két qua
nghién ctu nay cling kha phu hop véi mot s
nghién ciu khéc: st dung thic &n cong nghiép
cho FCR = 2,92 (Bui Thi Thanh Tuyén & cs.,
2015); st dung thtc &n céng nghiép két hop véi
ca tap cho FCR = 2,33-3,35 (Tran Thanh An &
Vo6 Van Chi, 2015; Lai Phude Son, 2017).

Bang 3. Téc do tiang trudng tuong déi ADGw va téc do tang trudng tuyét déi SGRw vé
khéi lugng ctia luon st dung cac loai thitc an cong nghiép c6 ham lugng protein khac nhau

Nghiém Ham lwong protein _Téc d6 tang tredng tuyét dbi Tbc do téng trudng trong dbi
thirc trong thtrc an (%) ve khdi lwgng ADG,, (g/con/ngay) ve khoi lwong SGRy, (%/ngay)
NT1 42 0,08 £ 0,01 1,30™ £ 0,07
NT2 40 0,09° + 0,004 1,43°+0,03
NT3 35 0,08™ £ 0,007 1,31% £ 0,04
NT4 30 0,07° 0,02 1,24°+ 0,02

Ghi chii: S6'liéu thong ké trong bang 1a gia tri trung binh cia 3 Ian Iip lai = SD, cac gia tri trong cling c6t mang
chit cai khac nhau thi sai khac cé ¥ nghia théng ké (P <0,05).
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Bang 4. Téc do tang truéng tuyét doi ADG,, va téc do ting trudng tuong déi SGR,, vé chiéu
dai ctia lwon dong st dung cac loai thiic An cong nghiép c6 ham lugng protein khac nhau

Nghiém  Ham lwong protein _Téc d6 tang trudng tuyét dbi Téc do tang trwdng twong dbi
thire trong thire an (%) vé chiéu dai ADG, (cm/con/ngay) vé chiéu dai SGR_ (%/ngay)
NT1 42 0,10% + 0,007 0,60°+ 0,07
NT2 40 0,11% + 0,002 0,62°+0,10
NT3 35 0,10%+ 0,040 0,61%+ 0,01
NT4 30 0,10% + 0,002 0,58°+ 0,09

Ghi chii: S6'liéu théng ké trong bang 1a gia tri trung binh ciia 3 I1an lip Iai = SD, cac gia tri trong cting c6t mang
chii cai gibng nhau thi sai khac khong cé y nghia théng ké (P >0,05).

Bang 5. Thu nhan thitc an (FI) va hé s6 chuyén d6i thitc in (FCR) ctia luon dong
st dung cac loai thitc 4n c6ng nghiép c6 ham lugng protein khac nhau

Nghiém thire Ham lwong protein trong thirc an (%) FI (g/con/ngay) FCR
NT1 42 0,20° + 0,02 2,64 + 0,09
NT2 40 0,22° + 0,09 2,43°+ 0,03
NT3 35 0,227+ 0,01 2,92°+ 0,08
NT4 30 0,20° + 0,09 2,84* +0,11

Ghi chii: S6'liéu thong ké trong bang 1a gia tri trung binh cia 3 Ian Iip lai = SD, cac gia tri trong cting c6t mang
chit cai khac nhau thi sai khac c6 y nghia théng ké (P <0,05).

3.5. Hiéu qua st dung protein

Hiéu qud st dung protein danh gia tuong
quan gitia lugng protein trong thic an luon
tidu thu véi tdng trudng vé khéi ludng cua
luon. Protein 1a thanh phan dinh dudng chiém
chi phi cao nhit trong thiic in, viéc danh gia
hiéu qua st dung protein c6 thé dua ra giai
phap lua chon thic &n ¢6 ham lugng protein
hgp 1y.

Hiéu qua st dung protein (PER) é NT4 dat
cao nhat 1,18. Cac NT1, NT2 va NT3 c6 hiéu
qua st dung protein thap hon. Diéu nay hoan
toan phu hop véi quy luat tu nhién 6 cac loai
dong vat thuy san. Khi ham lugng protein thap

hon so v6i nhu ciu, dong vat thuy san cé xu
huéng phat huy t6i da hiéu qua st dung protein
cho téng trudng.

3.6. Chi phi thic an

DE so sanh hiéu qua toan dién gitia cac loai
thiic 4n v6i nhau, khéng chi quan tdm dén cac
chi tiéu tang trudng ma con dic biét chd y dén
chi phi thtc an tuong tng. Hé s6 chuyén déi
thiic 4n va gia thanh thic 4n sé quyét dinh chi
phi thic an trong mét chu ky nuéi. Gitia cac loai
thiic an ma khong c6 su khac biét vé ting
trudng va hé s6 thi gia clia céc thic &n d6 sé
quyét dinh loai thtc an t61 uu.

Bang 6. Hiéu qua st dung protein ctia lvon dong st dung cac loai

thiic an cong nghiép c6 ham lugng protein khac nhau

Nghiém thirc Ham lwgng protein trong thirc an (%) Hiéu qua st dung protein PER
NT1 42 0,90 £ 0,02
NT2 40 0,88° + 0,01
NT3 35 0,98+ 0,02
NT4 30 1,18+ 0,03

Ghi chi: S¢'liéu thong ké trong bang la gia tri trung binh cua 3 Ian Idp lai + SD, céc gia tri trong cting c6t mang
chii cai khac nhau thi sai khac c6 y nghia théng ké (P <0,05).
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Bang 7. Chi phi thitc an dé dat dugc 1 kg luwon tang trong
khi st dung cac loai thitc an cong nghiép c6 ham lugng protein khac nhau

NT1 42 2,636 20.000 52.720
NT2 40 2,426 18.500 44.881
NT3 35 2,915 17.000 49.555
NT4 30 2,836 16.000 45.376

Theo bang 7, dé thu dugec 1 kg luon tang
khéi lugng thi NT3 va NT4 c6 chi phi thtic 4n
lan lugt 49.555 dong va 45.376 déng. Bén canh
d6, FCR ctia luon st dung thiic 4n c6 ham lugng
protein 35% va 30% khéng c6 su khac biét
(Bang 5), do d6 c6 thé két luan nuéi lucn bing
thic 4n c¢6 ham lugng protein 30% cé chi phi
thic &n thap hon.

DPé thu duge 1 kg luon ting khoi lugng thi
NT1 va NT2 c6 chi phi thiic 4n 16n nhat véi 14n
lugt 52.720 dong va 44.881 dong. Bén canh do,
FCR cta luon st dung thiic an c¢6 ham luong
protein 42% va 40% khong c6 su khac biét (Bang
5), do d6 c6 thé két luan nudi luon bang thic an
40% protein c6 chi phi thic an thap hon.

So sanh gitta NT2 va NT4, NT2 vira ¢6 chi
phi thtic &n thap, via cé nhiing chi sd vé ting
trudng cao hon hin so véi nghiém thic con lai.
Dua vao tat ca cic yéu td 6 trén, nhin chung céac
loai thiic 4n c¢6 ham lugng protein cao hon sé
mang lai téc do téng truéng nhanh hon, hiéu
qua st dung thiic &n t6t hon, FCR th&p va chi
phi lai thap.

4. KET LUAN VA DE XUAT
4.1. K&t luan

Két qua nghién ciiu cho thiy cac loai thtic
dn cong nghiép c6 ham lugng protein khac nhau
(30%, 35%, 40%, 42%) khéng lam anh hudng
dén ty 1é song ctua luon. Luon st dung thtic an
c6 ham lugng protein 40% cho cac chi tiéu ting
trudng tét nhat, hé s6 st dung thtc an FCR
th&p nhat, thu nhan thiic 4n cao nh4t va chi phi
thic 4n ciing thap nh4t.

4.2. Dé xuat

Can c6 thém nhiing nghién cttu vé anh
hudng ctia ham lugng protein trong khdu phan
an dén cac chi tiéu vé dinh dudng va chat lugng
thit luon, qua d6 lam co sé dé danh gia hiéu qua
toan dién ctia cac loai thiic 4n trong thi nghiém.
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