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Anh hudng cua thire dn 1én sinh trudng, ty 1€ song va hi¢u qua st dung
thirc an cua cad cau vong Parkinson (Melanotaenia parkinsoni) trong

di€u kién nuoi nhan tao
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Tom tat
Nghién ctru dugc thyc hién nham danh gia anh hudng cua khéu phén an dén sinh
truong va hidu qua str dung thirc in, protein ciia ca cau vong Parkinson (Melanotaenia
parkinsoni). Thi nghiém dugc bb tri voi ba cong thirc thire dn gdm: 100% thirc an tuoi
song (NT1), 50% twoi sng + 50% cong nghiép (NT2), va 100% thirc dn cong nghiép
(NT3). Két qua ghi nhan céc yéu té méi trudng & cac nghiém thic kha 6n dinh va
thich hop cho su sinh truéng cia ca cau vong Parkinson. Do d6 khau phan an c¢6 anh
hudng rd rét dén toc do tang truong, ty 18 sbng va hiéu qua sir dung thirc dn ctia ca cau
vong Parkinson (Melanotaenia parkinsoni) trong giai doan nudi tir c4 bot 1én ca giéng.
Nhom ca duoc nudi bang khau phan két hop giita thirc an tuoi sdng va cong nghiép
(NT2) dat téc d6 ting truong vé khdi luong 13n chiéu dai cao nhét, ty 1& séng tdi uu
(93%) va hinh thai phat trién vuot trdi hon so v&i cac nhom con lai. Bén canh do,
nhom sir dung 100% thirc an twoi (NT1) cho hiéu qua chuyén hoa thirc n va protein
cao nhat (FCR thap, PER va FER cao), nhung ty 1¢ song thip hon do nguy co lay
nhiém va 6 nhiém nudc. Nhom ding 100% thirc an cong nghiép (NT3) kém hap dan,
cho hiéu qua sinh trudng va chuyén hoa thip nhét. Két qua khang dinh ring viéc két
hop hop 1y giita thirc an cong nghiép va tuoi séng 1a chién luoc dinh dudng hiéu qua,
gitip t6i wu hoa ca sinh truong 14n ste khoe ca trong giai doan uwong nudi gidng, dong
thoi giam chi phi nudi ca canh. Nghién ctru gop phan dinh hudng giai phap dinh dudng
hiéu qua va bén virng trong nudi ca canh noéi chung.
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1. Pit Van Dé

Cé cau vong Parkinson (Melanotaenia parkinsoni) 1a
mét trong nhitng loai ca canh dugc wa chudng trong
gidng ca cau vong, do ching c6 mau sic sic s& va kha
nang thich nghi cao trong diéu kién nudi nhét [1]. Do
nhu cau thj truedng cao trong khi kha ning cung cap con
gidng nhan tao han ché da lam gia ting nguy co can kiét
ngudn loi tw nhién cua nhiéu lodi ca canh, nhat Ia trong
truong hop st dung céc bién phéap khai thac mang tinh
hity diét. Bé khac phuc van dé nay, nhiéu qudc gia chi
trong hon dén viéc nghién ciru cdng nghé sinh san nhan
tao nhiéu loai ca canh khéc nhau, trong d6 c¢6 ca cau
vong Parkinson. Tai Viét Nam, nhiéu cong trinh nghién
ctru sinh san nhén tao c& canh duoc day manh tir nim
2000 va da dat dugc nhitng thanh qua nhit dinh, tuy
nhién cac nghién ctru san xuat gidng nhan tao va uong
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nudi u tring ca cau vong Parkinson van con han ché.
Viéc nudi 4u tring ca canh hay c& cau vong Parkinson
ndi riéng anh huong vao nhiéu yéu té nhu: hé thong
va ky thuat nudi, mat do theé giéng, ché do dinh dudng
va cham soc, cac yéu td moi truong va dich bénh [2, 5].
Trong do, thirc an 12 mét trong nhitng yéu té quan trong
anh huong dén hiéu qua kinh té va ky thuat nuéi. Viéc
chon va phéi tron cac cong thuc thire dn khac nhau pha
hop gilp kich thich sinh truéng, ting ty Ié séng ciing
nhu nang cao hi¢u qua st dung thirc an. Tuy nhién,
chlng tdi chua tim thay cac nguyén ciu di cong bd
trugc d6 vé viéc anh huong cua thie an dén ca cau vong
giai doan giéng. Nghién ctru dugc tién hanh nham xéac
dinh cong thic va ty Ié phéi tron thirc an thich hop cho
giai doan nudi bot ca cau vong Parkinson, gop phan
tang thiic dy sinh trudng, ting ty 1& sbng va hiéu qua
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chuyén héa thirc an cua loai ca nay trong diéu kién nudi
nhan tao.

2. Doi twgng, vit ligu va phwong phip nghién ctu
2.1. Poi twgng va vt liéu nghién ciru

Déi twong nghién ctu 1a ca cau vong Melanotaenia
parkinsoni giai doan cé bot (5 ngay tudi) véi kich thuéc
ban dau dat 0,15 + 0,084 mg va 5,18 + 0,73 mm (n =
90). Ngudn cé thi nghiém duoc san xuat tai Khu san
Xuit giéng cé& canh thuoc Trung tam Cong nghé sinh
hoc Thanh phé H6 Chi Minh.

A w. (
3 . ilf

0.9 cm

0.1 mm

Hinh 1 Hé thng bé composite nudi tai Trung tam
Cong nghé sinh hoc TP. H Chi Minh

A. Hé théng nudi cd bd me. B. C& ciu vong
Melanotaenia parkinsoni giai doan 10 ngay tudi
Str dung bé composite c6 thé tich 60 lit/bé (55 x 35 x
38 cm) v6i mat do khoang 30 con/bé. Bé tri bé dudi mai
che, tan dung ché do chiéu sang tu nhién va duoc duy
tri viéc cap - thoat nudc ¢ ting mat (6 2 dau ddi dién),
suc khi 24/24 gio.
Ngudn nuéc cip cho bé nuéi 1a nudc giéng khoan da
qua xtr ly, dam bao céc théng sé Iy héa phi hop cho sur
tang trudng cua cé (nhiét do 26—28°C, pH 7-8, oxy hoa
tan (DO) > 5 mg/L).
2.2. Phuong phap nghién ctiu
2.2.1. Bo tri thi nghiém
Nghién ctru dugc thuc hién vai 3 nghiém thuc tur hai
nhém gom: thire an tuoi séng (TS) (bo bo, artemia, trin
chi) va thire an cong nghiép (TACN) véi ty Ié chi tiét
trong Bang 1.

Bing 1 Thanh phan thirc an & cac nghiém thirc

thi nghiém
Nghiém Ti I€ protein
thic Thanh phan thiee dn  thd (g/100g
(NT) thire 4n)
Nghiém 100% thurc an tuoi
, Z 0,1
thac 1 song
Nahiem 50% thirc an tuoi séng
gnic 50% thirc an cong 0,26
thuc 2 o
nghiép
Nghiém 100% thirc an cong
, . 0,45
thac 3 nghiép

Cho 4n va chim séc: Cac nghiém thirc déu duoc cho
an 2 1an/ngay (8 va 16 gio), vai 2 loai thie in tuoi song
va cong nghiép theo liéu lugng nhu sau:

C4 duogc cho 4n bang thirc an tuoi séng: moina (bo bo)
duoc cho an véi mat dd 15-20 con/mL va artemia, trun
chi véi mat 6 5-8 con/mL tily theo ning suit an cua ca
& mdi 16 thi nghiém. Cac két qua nghién ciru trude day
cho thiy moina chira lugng protein rat cao, khoang 70—
76% vat chat khé (VCK), lipid 10-12% va
carbohydrate 14—15%, tlly thudc vao ngudn dinh dudng
nudi ban dau nhu ndm men hay tao [6]. Artemia chta
lwong protein thap hon, khoang 37-71%, lipid 12—-30%
va carbohydrate 11-23%, gia tri dinh dudng thay doi
theo phuwong phap bd sung dinh dudng [1]. Trun chi
chira lugng protein wéce tinh khoang 40-45%, lipid 30—
35% va khoang 10-15%, nhung thiéu céc axit béo
khong no chudi dai nhu EPA va DHA [4]. Riéng dbi
véi thire an cong nghiép, ching tdi sir dung san pham
thac an BRINE SHRIMP FLAKES (Ocean Star
International, USA), kich ¢& hat 800 pm. Thanh phan
(theo cdng b cua nha san xuat) gom protein > 40,0%,
béo thd > 5,0%, Lysine tong s6 > 1,5%, xo thd < 3%,
tro tong s6 < 11% va do am > 9,0%. Khau phén in dinh
mirc 5%/ngay, phan chia chia cho in 2 lan/ngay (séng:
8 gio, chiéu: 17 gio).

Cé dugc cho an theo strc in t6i da tuy nhién lugng thirc
dn s& duoc theo ddi va diéu chinh dé tranh du thura.
Luong thirc n du thira (néu c6) duogc thu lai sau cir dn
khoang 1 gio va dugc siy khd vé do am 8,0%, trit trong
ta dong vao thoi diém két thic thi nghiém. Céc bién
dong vé luong thire an trude va sau dn duoc st dung dé
xéc dinh khéi luogng thic an thuc té hao hut va cac chi
tiéu danh gia hiéu qua st dung thuc an (FCR, FER,
PER). Pong thoi, 2 loai vi tio Spirulina sp. va
Thalassiosira sp. dugc bd sung véi mat do 10° té
bao/mL mdi loai (2 lan/ngay) nham duy tri chat lugng
nudéc va hé vi sinh vat thay sinh trong bé. Hang tuan, bé
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wong dugc tién hanh xi-phdng két hop véi thay nuéc
khoang 30%. C4c yéu té méi truong nudce nhu nhiét do,
pH, oxy hoa tan (DO), NHs* va NO, duoc kiém tra va
duy tri 6n dinh trong sudt qua trinh thi nghiém o tat ca
cac nghiém thac. Thi nghiém duoc thuc hién va theo
ddi trong thoi gian 60 ngay vai 3 1an lap lai.

2.2.2. Phuong phap xac dinh cac yéu t6 méi truong
Céc yéu té moi truong duoc kiém tra dinh ky bang céc
dung cu va duy tri trong pham vi thich hop véi su sinh
truong va phét trién cua ca.

Bang 2 C4c yéu td moi truong theo dbi ¢ cac
nghiém thuc thi nghiém

. , Tan suat
Chi tiéu Phwong phap Iy miu

pH May Mettler N .
Toledo, Thuy Sy 1 lan/ngay

Nhiét do Nhiét ké dién tir 2 lin/ngay
Tktech S-HO3

DO May do oxy hoa
tan HI19146, 1 lan/ngay
Hanna

NH; Theo ASTM D- 2 An/tuin
1426

NO2 Theo TCVN 2 in/tudn
6178:1996

2.2.3. Phwong phap xac dinh va tinh toan mét sé chi
tiéu

Phirong phdp xdc dinh chi tidu sinh truéng: Chiéu dai
toan than (TL, total length) dugc tinh la khoang cach tu
mat mdm (khi c4 dong miéng) dén cubi vay dudi va
dugc do bang thudce cip dién tir VICTOR 51508 (0-150
mm). Khéi luong toan than c& (BW, body weight) xac
dinh bang can dién ta can tiéu ly dién to CT-33
(ETOMAX, 50g x 0,001g). Cac théng sé va cdng thirc
tinh cu thé nhu sau:

+ Chiéu dai tang thém (LG): LG (cm/con) = La- L;

+ Khdi lugng ting thém (WG):

WG (g/con) =W, - W,

+ Téc do tang truong khdi luong/ngdy (DWG): DWG
(g/ngay) = (W2- W) /t

+ Tbc d6 ting truong chiéu dai/ngay (DLG): DLG
(cm/ngay) = (L2o- L) / t

+ Tdc dd tang truong khdi lwong dic trung (SGRW):
SGRW (%/ngay) = [(LnW> - LnW?,) / t] x 100

+ Tdc d6 tang truong chiéu dai dic trung (SGRL):
SGRL (%/ngay) = [(LnL: - LnL4) / t] x 100

Phurong phdp xdac dinh ty 1¢ song (SR):

SR (%) = (N2/ N1) x 100
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Phwong phap xac dinh hiéu qua sir dung theze an: Pugc
tinh toan dua vao lugng thirc an cé an vao, lugng thic
an thira va khoi luong ca ting 1én, cu thé nhu sau:

+ Luong thirc an ca an vao (FI, g/con):
FI=[FC—FR]/N

+ Hé s chuyén doi thirc an (FCR):

FCR=FI/WG

+ Hiéu qua str dung thuc an (FER): FE = WG/ FI

+ Hiéu qua str dung protein (PER):

PER (%) = [WG / (FI x P)] x 100

Trong d6: W1, W, 12 khdi lugng ca Ilc tha giéng va khi
két thac thi nghiem (g); L, L. Ia
chiéu dai ca ban dau va két thuc (cm); t 1a thoi gian thi
nghiém (ngay, 60 ngay); FC, FR 1a lugng thirc an ca an

vao, con lai; N1, N2 1a sé lwong ca ban dau va két thic

thi nghiém, P 1a lugng protein c6 trong thirc an (%), N
la tong s ca thi nghiem.

2.2.4. Xit ly va phan tich dir liéu

Céc hinh anh cé thé duoc xir ly bang phan mém Imagel

dé do dac kich thudc va phén tich cac dac diém hinh

thai. S liéu dugc tinh toan dudi dang gié tri trung binh

va do léch chuan (Mean + SD) trén phan mém
Microsoft Excel 2016. Phan tich sé liéu bang phuong

phap phan tich phuong sai mot yéu té (one-way

ANOVA) trén phan mém SPSS 22.0. Su khéc biét c6 y

nghia thdng ké giita cac nghiém thic dugc xac dinh
bang phép thir Tukey véi mirc ¥ nghia a = 0,05.

3. Két qua va thao luan

3.1. Chi tiéu chit lwgng nwéc trong qua trinh nudi
Sy bién dong cac thong sé moi truong nudc dong vai

tro cuc ky quan trong dén su sinh truéng va phat trién

ctia ¢4 cau vong Melanotaenia parkinsoni, nhat 12 giai

doan wong nudi tir c& bot, anh huong tryc tiép dén tinh

trang strc khoe va ton tai cua ching. Két qua thé hién su

bién dong cua cac chi tiéu chat lugng nudc trong thoi

gian wong nudi thir nghiém ca cau vong Parkinson ¢ cac

nghiém thuc khac nhau dugc ghi nhan trong Bang 3:
Bang 3 Bién dong chi tiéu chat lugng nudc trong qué

trinh nuoi
Gidi
han
Chi tiéu NT1 NT2 NT3 tham
chiéu
[3]
Nhiét @6 Sang 25,41 25,23 25,36
(°C) + +0,46 +0,46
0,53 25 —
Chiéu 27,71 27,37 2781 32
+ +0,67 +0,56
0,52



https://emin.vn/victor5150s-thuoc-cap-dien-tu-victor-5150s-0-150mm-193766/pr.html
https://emin.vn/victor5150s-thuoc-cap-dien-tu-victor-5150s-0-150mm-193766/pr.html

Tap chi Khoa hoc & Céng nghé Vol 8, S2, Nam 2025

pH 717 726+ 709+ 7-9
+ 0,25 0,30
0,26
DO 481 496+ 521+ 5 -
(mg/L) + 0,52 041 15
0,35
NHs 006 005+ 012+ <01
(mg/L) + 0,04 0,08
0,04
NO2 001 001+ 005+ <03
(mg/L) + 0,02 0,06
0,01

Két qua khao sat bién dong cac yéu té moi truong trong
qua trinh nudi cho thay khdng c6 su sai khac dang ké
gitra cac cobng thic thi nghiém. Nhiét do trung binh
khong c6 su bién dong qué 16n tir 25-28°C, bién do nhiét
sang chiéu khong qué 3°C va hau nhu khdng c6 su khac
biét giira c4c nghiém thac. Ham luong oxy hoa tan nam
trong khoang 4,6 — 4,9 mg/L; pH: 7,0 — 7,5; NHs-N:
0,01-0,12 mg/L va NO,: 0,01 — 0,05. Nhin chung, céc
yéu té moi trudng trén déu nam trong khoang thich hop
cho sinh truéng va phét trién cua ca néi chung [2].
3.2. Ting truéng vé khoi lweng

Két qua nghién cau cho thy, thanh phan thic in ¢ anh
huéng l6n dén toc do tang truong vé khéi lugng cua au
triing c& cau vong Parkinson giai doan uong tir c& bot
Ién gidng (Bang 4 va Hinh 2).

Bang 4 Tang truong vé khéi lugng cua ca cau vong &

cac nghiém thirc khéac nhau

Nghiém WG DWG SGRW
thic (g/con)  (g/ngay) (%/ngay)

0,96 d

NT1 0,43 1,02 +0,007% 1,69 +0,462?

NT2 L27 4 05+ 0,007 1,99 + 0,420°
0’42a 1 -_— ) i) - 1
0,78 4

NT3 0,34° 1,01 +£0,006% 1,46 +0,431°

p-value 0,133  ),133 0,163
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Hinh 2 Tang truong vé khéi luong cua ca cau
vong Parkinson & cac nghiém thirc khac nhau
Tir khéi luong tha trung binh 0,55 g/con, toc do ting
truong trung binh vé khéi lugng cua cd cau vong
Parkinson sau 60 ngay cao nhat khi cho an két hop thirc
an TS va TACN (NT2) dat 1,27 + 0,422 tiép dén laNT1
va NT3 tuong (ing voi 0,96 + 0,43% va 0,78 + 0,342
Bén canh d¢, toc d6 ting trudng cua ca theo ngay vé
khéi lwong (DWG, g/ngay) va dic trung
(SGRW,%/ngay) tai NT2 téi vu nhat, dat 0,02 + 0,0072
g/ngay va 1,99 + 0,4312 %/ngay. Thap nhat 1a nghiém
thtrc chi cho an TACN, chi tiéu DWG dat 0,01 + 0,006?
g/ngay va SGRW dat 1,46 %/ngay. Tuy nhién, khéng
c6 sy khéc biét vé cac chi tiéu ting truong khéi lugng
gitra cac cong thuc thi nghiém (P>0,05). Nhu vy, trong
giai doan wong nudi tir ca bot 1&n gidng ban dau, khau
phan an khac nhau khdng anh huang Ion Ién tdc do ting
trudng khéi luong cua c& cau vong Parkinson.
3.3. Ting truwéng vé chiéu dai
Chiéu dai trung binh ting 1én (LG) cua ca giira cac
nghiém thic c6 su khac biét kha rd rét (Bang 5, Hinh
3).
Bang 5 Tang truong vé chiéu dai cua ca cau vong &
cac nghiém thie khac nhau

Nghiém LG DLG SGRL
thirc (cm/con)  (cm/ngay)  (%/ngay)

NT1 5,62 + 0,522 0.09 * 3,35+0,195°
’ " 0,009? ’ ’

NT2 6,52+0,45 ot T355.4 0057
’ ' 0,007° ’ ’

, 0,08 + b

NT3 5,05+0,20 0,003 3,21 £ 0,095
p-value <0,0001 <0,0001 <0,0001
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Hinh 3 Tang truéng vé chiéu dai cua c& ciu vong
Parkinson ¢ cac nghiém thirc khac nhau

Cu thé, téc d6 tang truong trung binh theo ngay (DLG)
va téc do tiang truong dic trung (SGRL) vé chiéu dai
cua c& 1on nhat nam ¢ NT2 (0,11 + 0,007° cm/ngay;
3,55 + 0,0572 %/ngay) va khac biét co y nghia théng ké
so véi NT1 (0,09 £ 0,009* cm/ngay; 3,35 + 0,195°
%/ngay) va NT3 (0,08 + 0,003 cm/ngay; 3,21 + 0,095°
%/ngay). Nhu vay, trong giai doan wong nudi tir c& bot
Ién ca gidng ban dau, viéc sir dung két hop thire an tuoi
va TACN (NT2) gilp ca cau vong Parkinson dat do
tang truong vé chidu dai 1a cao hon so véi sir dung
chuyén mat loai thirc dn twoi hodc cdng nghiép (NT1 va
NT3) trong qué trinh nudi. Két qua nay phu hop véi cac
nghién ctru trudc day khing dinh lgi ich cta ché d6 an
két hop ddi voi ca canh [2,4].
3.4.  Hinh thai va mau sic
V& mit hinh thai va mau sic (Hinh 4), sau 60 ngay nudi
thir nghiém, c& & NT2 cd ngoai hinh phét trién toan dién
hon véi mau sic tuoi sang, vay phat trién tot va hanh vi
san moi linh hoat pht hop voi dic tinh sinh thai thich
an moi song cua c4. Pidu ndy cd thé do sy bd sung
carotenoid va vitamin tu thire dn tuoi nhu trun chi, bo
bo va artemia, két hop voi thanh phan dinh dudng can
bang tir thirc n cong nghiép gitip c4 it stress, ting stc
d& khang va biéu hién hinh thai tét hon [7].

7.

‘‘‘‘‘‘
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Hinh 4 Hinh thai va mau sic ciia ca cau vong
sau 60 ngay nudi ¢ cac nghiém thurc khac nhau.

A. Cé cau vong 6 NT1. B. Cécauvong & NT2. C. Cé
cau vong & NT3.
3.5. Ty I¢ song
Sy khéc biét co ¥ nghia théng ké vé ty 1é séng gitra ba
nghiém thic (p < 0,05) cho thay cong thirc va ty 1¢ thic
an sur dung anh huong tryc tiép dén ty ¢ sng cua ca
cau vong Parkinson (Hinh 5).
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Hinh 5 Ty I¢ sdng cua ca cau vong Parkinson sau 60
ngay nudi ¢ cac nghiém thirc khac nhau
Trong d6, cong thirc két hop giita thirc an TS va TACN
(NT2) cho két qua tét nhat (93%), phan anh wu diém
ctia ché d6 an két hop trong viéc can bang dinh dudng,
giam riii ro nhiém bénh tir thirc 4n tuoi, dong thoi duy
tri sw hdp dén va tang kha ning song sot cho ca. Ngugc
lai, str dung don 1¢ cho ty 1& sdng thap hon, 1an luot 14
81% (NT1) va 82% (NT2). Nguyén nhan do thic an
tuoi duoc nhan xét dé bi 6 nhiém néu khong xir 1y k¥,
con TACN thuong kém kich hoat phan tig sin mi va
kho tiéu héa trong giai doan nudi ca bot. Mot s6 nghién
ctru khac cting ghi nhan céc loai canh nhu ca Koi va ca
bay mau phat trién tot, 1én mau dep va ty & song cao
hon khi cho an két hop 60% vién va 40% tuoi [4, 6].
3.6. Hiéu qua sir dung thire dn va protein
Két qua phan tich cAc chi tiéu cho thay viéc str dung cac
khau phan an khac nhau c6 anh huong rd rét va khac
biét c6 y nghia thong ké (p < 0,001) dén cac chi s6 Fl,
FCR, FER va PER cua cé cau vong Parkinson giai doan
wong nudi tir ca bot Ién gidng (Bang 6, Hinh 6).

Bang 6 Hiéu qua sir dung thirc an cua c& cau vong

& cac nghiém thac khac nhau

Nghiém FI PER

thirc (g9/con) FCR FER (%)

NT1 062 + 0,70 £ 151 + 150'6
C C a -

0,127 0,161° 0,357 3573

NT2 1,71 = 144 * 0,72 = 278 *

0,308 0,335 0,134° 0,514°




Tap chi Khoa hoc & Céng nghé Vol 8, S2, Nam 2025

T 151 + 214 + 050 ¢+ 110 ¢
0261° 0557* 0130° 0289
< < <
- <
p-value 0001 5501 0001 0001

Chu thich: FI: lugng thire an cé an vao (tinh theo VCK);
FCR: hé s6 chuyén ddi thirc an; FER: hiéu qua sir dung
thuc an; PER: hiéu qua su dung protein. Trong cung
hang, cac s6 liéu mang cac ky tu chir cai khac nhau thé
hién sy khac biét co y nghia thong ké, P < 0,05.

W FER FCR

=+~ PER (%)

FCR / FER
PER (%)

0.75

0.50

0.25

0.00
NT1 NT2 NT3

Hinh 6 Méi twong quan vé chi tiéu FCR, FER va PER
(%) gitra cong thirc thire an khac nhau.

Hé sé FCR tdt nhat (thap nhat) thudc vé NT1 (0,70 +
0,161°) cho thiy hiéu qua chuyén héa thic in cao khi
s dung thire an tuoi (tran chi, artemia, bo bo...), phu
hop Vi tap tinh dn moi séng cua ca. Vi cong thirc cho
an hon hop hai loai thirc an tuoi va TACN (NT2) dat
hiéu suit an trung binh, con NT3 st dung 100% TACN
c6 FCR cao nhat (2,14 + 0,5572), cho thay cé tiéu thy
nhiéu thirc an nhung khong chuyén hoa hiéu qua sang
sinh khéi dan dén kém hiéu qua nhat. Diéu nay dan dén
chi tiéu FER cao nhat thuoc vé NT1 (1,51 + 0,3579),
cho thay luong thirc an dwoc chuyén héa thanh trong
lwong ca hiéu qua hon so véi NT2 (0,72 + 0,134°) va
NT3 (0,50 + 0,130°). Hiéu suat sir dung protein (PER)
cling cao nhit tai NT1 (150,6 %), do thirc dn tuoi tuy co
ham lugng protein khong cao nhung d& tiéu hoa va hap
thu, gitp ca tang trong hi¢u qua [6,7]. NT2 c6 PER ¢
mirc trung binh (27,8 %), trong khi NT3 c6 PER thip
nhit (11,0 %) mic du lugng protein tiéu thu 16n, cho
thdy hiéu qua chuyén hoa kém [2].

Panh gia chung, NT1 c¢6 FCR thép va FER, PER cao
nhét, phan anh kha ning chuyén héa dinh dudng vuot
trdi cua thire an twoi. Tuy nhién, tinh thuc tién thip va
nguy co mam bénh khién phuwong an nay kém 6n dinh.

Tai liéu tham khao

Trong khi d6, NT3 cho hiéu qua thap nhét do tiéu thu
nhidu nhung chuyén hoa kém. Ly giai vé mit sinh ly,
c4 dn qua murc, hé tiéu hoa d& bi qué tai, din dén giam
hoat dong enzyme tiéu hoa va ting that thoat dinh
dudng qua phan, phan khac thuong dugc chuyén hoa
thanh lipid thay vi mé co, lam giam hiéu qua sinh hoc
tong thé [6]. Va néu nguoi nudi dung don thuan lau dai
s€ lam c4 chdm 1én mau, giam linh hoat, ddc biét con
tréng. Tir d6 ching minh viéc dn qua muc khong dong
nghia véi tang truong tét hon, ma con c6 thé dan dén
lang phi dinh dudng va tang chi phi nudi. Tong thé, viéc
phéi hop thirc dn TS va TACN dang vién 1a giai phap
hop 1y, thé hién sy cén bang tot giita hiéu sudt ting
truong, ty 16 séng va hiéu qua st dung thic an. Tur do,
vira dam bao dinh dudng day du, vira duy tri sirc khoe
va ngoai hinh cta ca canh. Nhiing két qua trén hoan
toan phu hop véi cac nghién ciru trude day khing dinh
rang viéc két hop cac loai thie an khac nhau giGp nang
cao hiéu qua sir dung va kich thich sinh truong & cac
loai ca canh, qua d6 gitp giam chi phi nho nang cao
hiéu qua st dung dinh dudng [4,6,7].

4. Kétluan

Két qua nghién ciu cho thiy anh huong cua thic dn dén
cac chi tiéu tang truéng (LG, WG, DLG, DWG, SGRL,
SGRW) cling nhu hiéu qua str dung thure an (FI, FCR,
FER, PER) cua ca cau vdng Parkinson (Melanotaenia
parkinsoni) giai doan giéng trong diéu kién nudi nhan
tao. Cu thé, nhém str dung 100% thirc an TS cho hiéu
qua st dung thirc an va protein cao nhit (FCR = 0,70;
PER = 150,6%), trong khi NT3 cé FCR cao (2,14) va
PER thap nhat (11,0%), mic du lugng 4n vao 16n hon
va Cca hai nhém nay déu chi dat muc tang trudng trung
binh. Trong khi d6, khau phan an két hop (50% twoi
sbéng + 50% cong nghiép) gitip ca dat tbe do sinh truong
cao hon so vé6i hai khau phan con lai, ddng thoi cac chi
tiéu FCR, FER va PER dat mirc can ddi. Két qua ching
minh viéc ap dung khau phan in can ddi gitra thirc an
tuoi song va céng nghiép gilp cai thién hiéu qua sir
dung dinh dudng, thiic day ting truéng va giam chi phi
nudi c& canh. Nghién ctu gép phan dinh hudng giai
phap dinh dudng hiéu qua va bén viing trong nubi ca
canh noi chung. Tuy nhién, nghién ctru van con gidi han
khi chua danh gia dén céc chi tiéu sinh 1y, sinh hoa va
mo hoc hé ti€u hoa. Do d6, cac nghién ciru tiép theo can
tap trung danh gia chuyén sau hon vao anh hudng cua
tan suat cho an, thanh phan thirc an vi mo va bién doi
md hoc nhim hoan thién quy trinh wong nudi ca cu
vong Parkinson hiéu qua hon trong tuong lai.
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Effects of foods on growth, survival, and feed utilization of Parkinson's
rainbowfish (Melanotaenia parkinsoni) under artificial rearing

conditions
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Abbstract This study aimed to evaluate the effects of different diets on the growth performance and feed and protein
utilization efficiency of Parkinson’s rainbowfish (Melanotaenia parkinsoni). The experiment was arranged with three
feeding treatments: 100% live feed (NT1), 50% live feed combined with 50% commercial feed (NT2), and 100%
commercial feed (NT3). Environmental parameters across all treatments remained stable and within suitable ranges
for the development of M. parkinsoni. The diet significantly influenced growth rate, survival, and feed utilization
efficiency during the nursing phase from fry to juvenile. Fish fed the combined diet (NT2) achieved the highest
growth in both weight and length, optimal survival rate (93%), and better overall morphology compared to groups
fed solely one type of feed. Although the live feed group (NT1) showed the best feed and protein conversion
efficiencies (lowest FCR, highest PER and FER), its survival rate was lower due to risks of pathogen transmission
and water quality deterioration. The group fed exclusively commercial feed (NT3) exhibited the lowest growth
performance and nutrient utilization, likely due to reduced palatability. These results confirm that an appropriate
combination of commercial and live feeds is an effective nutritional strategy that optimizes both growth and health
during the nursing phase while reducing ornamental fish farming costs. This study contributes to sustainable and
effective nutritional solutions for ornamental fish culture.

Keywords Melanotaenia parkinsoni, diet formulation, feed conversion ratio, feed efficiency, protein efficiency ratio.
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