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ANH HUONG CUA HAM LUONG ASTAXANTHIN 
BO SUNG VAO THtrC AN LEN TANG T R U 6 N G VA MAU SAC 

CA CHEP KOI (Cyprinus Carpio) 

Lai PhUdc Sdn\ Chau Thi Thao Nhî  

EFFECTS OF DIETARYASTAXANTHIN SUPPLEMENT ON GROWTH AND 
COLOR OF KOICARP (Cyprinus Carpio) 

Lai Phuoc Son^ Chau Thi Thao Nhî  

Tom tat - Nghien ciiu nham tim ra hdm 
luang astaxanthin thich hdp cho sinh trudng 
vd mdu sac cua cd chep Koi. Cd duae chpn 
bo tri ed chieu ddi tii 7,87 - 7,90 cm/con vd 
khoi luang 8,46 - 8,52g/eon. Cd duae nudi 
trong bon nghiem thUc (NT) vdi bon miic 
astaxanthin: 0 mg (NTl), 55 mg (NT2), 65 
mg (NTS), 75 mg/kg (NT4) thiic dn vd lap 
lai ba lan. Kit qud cho thdy cdc yiu to moi 
trudng nhu nhiet do, pH, N-NH^ vd N- NO2 
diu nam trong khoang thich hpp cho tdng 
trudng vd mdu sac cua ed. Ti le song dat 
tU 46,67 - 66,67% (p>0,05), tdng trudng ve 
chieu ddi (15,26 - 15,55 cm) vd trpng lupng 
(47,31 - 48,39g), khdng cd su khde biet giiia 
cdc nghiem thiic (p>0,05). He sd chuyen ddi 
thiic dn (FCR) giiia cdc nghiem thiic khdng 
khdc biet. Chi sd mdu sac cd d NTS cao han, 
ed y nghia so vdi cdc nghiem thiic cdn lai. 
Nhu vay, bd sung astaxanthin 65 mg/kg thiic 
dn cho mdu sdc cd chep Koi dep nhdt. 

Tie khda: cd chep Koi, Cyprinus Carpio, 
astaxanthin. 
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Abstract - The study was conducted in 
order to find the astaxanthin content suitable 
for growth and color of Koi carp. The fish in 
the experiment with the length of 7.87 - 7.90 
cm and weight of 8.46 - 8.52 g were set up in 
4 treatments with 4 astaxanthin levels:0 mg 
(NTl), 55 mg (NT2), 65 mg (NTS), 75 mg 
/kg(NT4) food with 3 replicates. The results 
showed that environmental factors such as 
temperature, pH, N-NH3 and N-NO2 were 
within the suitable range for growth and 
color of Koi fish. Survival rate ranged from 
46.67 to 66.67% (p> 0.05). Growth in length 
(15.26 15.55 cm) and weight (47.31 
48.39 g) did not differ significantly between 
treatments (p> 0.05). Feed conversion ratio 
(FCR) between treatments was not different. 
The fish color index in NTS was significantly 
higher than the others. Therefore, the content 
of 65 mg/ kg of food resulted in best color of 
Koi fish. 

Keywords: Koi carp, Cyprinus Carpio, 
astaxanthin. 

I. DAT VAN DE 
Ca chep Koi la mot trong nhiing doi tUdng 

ea canh dildc yen thich vi c6 mau sac dep va 
CO gia tri xuat khau. Tuy nhien, ciing nhil hau 
het cac loai ca canh khac, sau mot thdi gian 
nuoi trong moi tnfbng nhan tao, mau sac cua 
ca se nhat va kem riTc r6. Theo Mirzaee et 
al. [1], sac to rat quan trong trong thjt cua 
mot vai loai ea, nhU ea h6i hoac trong da 
cua ca canh, tom... Doi vdi hiu het cac loai 
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ca, cac earotenoid dUdc xem la nhiJng sac to 
quan trong nhat trong viec lam tang mau sac 
vi chung khong tti tong hdp ma dUdc lay ttf 
khau phan an. Do do, mot trong nhiing giai 
phap de cai thien va duy tri mau sac dep 
d ca la bo sung cac earotenoid vao thvtc an 
cua chiing. 

Thiic an anh hudng rat Idn dSn qua trinh 
tang tnfdng, hinh thanh va do bin mau sac 
cua ea ehep Koi. Neu muon ca len mau dep 
thi ngudi nuoi phai bo sung thiie an tang mau 
cho ca chep Koi. Hau nhU cac loai thiic an 
tang mau cho ca chep Koi deu c6 ham lUdng 
protein eao, thiic an cho ca chep Koi khong 
nhOng phai day dii dUdng chat ma con phai 
diidc cho an dung thdi diem. 

Hi6n nay, tren thi tnidng Viet Nam, cac 
loai thiie an chS bien eo bo sung sac to, ham 
lUdng dinh dUdng khac nhau cho ca Koi rit 
da dang ve mlu ma va chung loai. Da so 
cac loai thiic an la do nude ngoai san xuat, 
gia ca rkt cao, cdn chat lUdng va thanh phan 
dinh dudng nam ngoai sU quan li cua cac nha 
chuyen mdn [2]. 

Co nhilu each tao mau sac cho ca viia 
an toan, vUa tien ldi, trong do, viec bo sung 
sac to earotenoid la de ap dung nhat. Trong 
nudi tr6ng thuy san, loai earotenoid thUdng 
dUdc siS dung nhit la astaxanthin, vi ngoai 
viec cung cap sac to, tao man sac dep cho 
tdm, ca..., astaxanthin cdn cd chiic nang tang 
cUdng bao ve cd the, chdng lai sU oxi hda, 
tang cUdng he mien dich, siic de khang cua 
tdm, ca. Tuy nhien, mot so nghien ciJu tren 
ca h6i, ca vang, ca dia va torn cho thay d mot 
lieu lUdng gidi han nao dd, viec bo sung sac 
to se dat d6n do bao hoa. Mat khac, doi vdi 
tUng doi tUdng nuoi, m6i giai doan phat trien 
se dap ling khac nhau vdi ttfng loai sac to. 
De s\l dung hieu qua cac loai sac to bo sung 
vao thiic an, van de nghien ciiu cac loai sac 
to, lieu lUdng sut dung t6i Uu ciing nhU tinh 
on dinh va thdi diem can bo sung thich hdp 
nhat doi vdi tiing doi tUdng nuoi la rat can 
thiat. 

n. TONG QUAN NGHlfiN CLfU 
Paripatananont et al. [3] da thUc hien thi 

nghiem di xac dinh lilu lUdng toi Uu cua 

astaxanthin d6i vdi ca vang (Carassius aura-
tus), ket qua cho thay 36 - 37 mg/kg thiic an 
la lilu t6i Uu de kich thich mau sac ca, ca 
dUdc kich thich bdi che do an cd astaxanthin 
mau sac on dinh. Theo Mhzaee et al. [1], 
neu bd sung astaxanthin vao che do an cfla 
ca Guppy thi ca cd mau do sang ro ret. Theo 
Dang Quang Hieu va cong sU [4], ham lUdng 
astaxanthin bo sung vao thiic an giiip ca dia 
tang trudng va c6 mau sac t6t nhat la 3 g/kg 
thiJc an. Nguyin Thi Trang va Nguyin Tien 
Hda [5] da dUa ra ham lUdng astaxanthin 
thich hdp giup len mau sac thit ca hoi van la 
40 mg/kg thiic an. Ho Sdn Lam va cong sii 
[6] nghien ciiu anh hudng cua astaxanthin b6 
sung trong thiic an len tang trUdng va mau 
sac ea khoang c6 Nemo Amphiprion ocellans 
thUdng mai va dUa ra ham lUdng thich hdp la 
150 mg/kg thiic an. Theo Le Minh Hoang va 
cong sU [7], sinh trUdng va mau sac cua ca 
tti van sau khi nuoi 45 ngay tot nhat khi bo 
sung ti le 20% astaxanthin so vdi kh6i lUdng 
thUc an tong hdp. 

Xuit phat tCf tinh hinh thiic tiln hien nay, 
nghien eiiu "Anh hitdng cua ham lirdng 
astaxanthin bo sung vao thiic an len tang 
trtfdng va mau sac ca chep Koi (Cyprinus 
carpio) giai doan ca tuT 1 thang tuoi den 3 
thang tuoi" da dUdc thUc hien. 

m. PHUONG PHAP VA PHUONG TIEN 
NGHIEN CLfU 

A. Thdi gian vd dia diem bo tri thi nghiSm 

Thi nghi6m dUdc thiic hifn tti ngay 
24/04/2018 den ngay 24/06/2018 tai Trai 
Nghien ciiu va ThUc nghiSm Thuy san, 
Trudng Dai hoc Tra Vinh. 

B. Phuang phdp bo tri thi nghiem 

Thi nghiem gdm bon nghiem thiic (NT), 
dUdc bo tri hoan toan nglu nhien, gom Nil 
(doi chijng) la 0 mg astaxanthin/kg thiJc an, 
NT2: 55 mg astaxanthin/kg thiJc an, NT3: 65 
mg astaxanthin/kg thiJc an va NT4: 75 mg 
astaxanthin/kg thiic an; dUdc bo tri trong be 
composite 0,5 m ,̂ mUc nUdc trong bi tft 60 -
65 cm, mat dd b6 tri 30 con/be. M§i nghiSm 
thiic dUdc lap lai ba lan. 
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Thiic an diing trong cae nghiem thiic ±i 
nghiem dUdc bo sung them astaxanthin bang 
each hoa tan astaxanthin trong nUdc am, sau 
do phun deu len thiJc an, hong khd trong 
khdng khi va bao quan d nhiet do thUdng. 

Nguon nUdc thi nghiem la nUdc may dUdc 
bdm vao be trii, sue khi de loai bd chlorine 
tdn lUu. Ca chep Koi dUde tha ban dau cd 
khoi lUdng ttf 8,46 - 8,52 g/con va chieu dai 
tif 7,87 - 7,90 cm/con. Thiie an diing cho 
thi nghiem la thiic an vien cd do dam 42% 
protein. Thdi gian thi nghiem la 60 ngay. 

Ti le song dUdc xac dinh moi lan thu mau 
bang cong thiic: 

Ti le song (%) = (so ca ngay thu mlu/s6 
ca tha)* 100 

Mau sac dUde ghi nhan cam quan theo 
thang mau ttf 0 (mau vang nhat) den 9 (mau 
do dam) ciia Boonyaratpalin va Unprasert, 
1989.' 

C Chdm sdc qudn li 

Ca chep Koi dUdc cho an hai lan/ngay 
vao luc 7''00 va 16''30, khau phan an theo 
nhu cau cua ca nhUng khong cho ca an qua 
no. LUdng thUe an tang, giam theo nhu cau 
ciia ca. 

D. Cdc chi tieu theo doi 

1) Chi tieu chdt luang nUdc: Nhiet do 
nude (°C) dUdc do bang nhiet ke hai lin/ngay 
(7'̂ 00 va 14''00). pH, N-NHg, N-NO2 dUdc 
do bang test hieu SERA (pH do hai lin/ngay 
liic 7^00 va 14''00; N-NH3, N-NO2 do 01 ba 
ngay/lan). 

2) Chi tieu theo doi ve ti le sdng, tdng 
trudng vd mdu sac: TrUdc khi bo tri thi 
nghi8m, tien hanh can, do va ghi nhan mau 
sac mSu ca chep Koi de xac dinh khoi lUdng, 
chieu dai va mau sac ban dau. Tang trUdng 
cua ca ehep Koi d mdi NT dUde xac dinh 15 
ngay/lin, do 40% sd ca the/be, theo cac edng 
thUc sau: 

Tang trudng theo ngay vl kh6i lUdng: 
DWG (g/ngay) = (W2 - Wl)/t 
Tang trudng dac biet vl khoi lUdng: 
SGR (%/ngay) = l{)0*(lnW2 - inWl)/t 
Tang trUdng theo ngay vl chieu dai: 
DWG (cm/ngay) = (L2 - Ll)/t 
Tang trudng dac biet ve chilu dai: 
SGRL (%/ngay) = 100*(lnL2 - lnLl)/t 
(Trong dd: Wl: kh6i lUdng ca ban diu (g); 

W2: khoi lUdng ca luc thu mSu (g); Ll: chieu 
dai ca ban diu (cm); L2: chilu dai ca liic thu 
mlu (cm) va t: so ngay nudi). 

Hinh 1: Bang so mau de danh gia mau sac d 

3) Phuang phdp xii li so lieu: So sanh sU 
khac biet gifla cac NT bang kiem dinh mau 
dpc lap (Independent-test) thong qua phan 
mem SPSS 18.0 d raiie y nghia (p<0,05). 

IV. KET QUA VA THAO LUAN 

A. Bien ddng cdc yiu to moi trudng trong 
qud trinh nudi 

1) Biin ddng yiu to nhiet dp: Kit qua 
Bang 1 cho thiy, nhiet do trung binh trong 
thdi gian thi nghiem d cac nghiem thiie vao 
buoi sang dao dong tCf 25,09''C - 26,50''C va 
bud'i chieu dao dong tif 26,95''C - 28,60^, 

60 
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s 

NT 1 

Bang 1 

c 

: Nhiet do trung bii 

NT 2 

s c 

nh trong 60 ngay 

NT 3 

s C 

NT 4 

s C 

15 27,09 ± 0,27 28,36 ± 0.30 27.2 ± 0,24 28,4 ± 0,25 27,12 ± 0,27 28,43 ± 0,28 27,12 ± 0,23 

30 27,15± 0,48 28.36 ± 0,54 27,2 ± 0,5 28,5 ± 0,4 27,17 ± 0,45 28,48 ± 0.43 27,17 ± 0,41 

45 27.04± 0.48 28,32 ± 0,47 27.1 ± 0,5 28,4 ± 0,5 27.08 ± 0,46 28,37 ± 0,46 27,11 ± 0,49 

60 26,39± 0,28 27,66 ± 0,27 26,8 ± 0,3 27.7 ± 0.3 26,41 ± 0.26 27,72 ± 0,24 26.42 ± 0,27 

(Ghi chu: Gid tri the hien Id s6 trung binh vd dp lech chudn) 

28,45 ± 

0,23 

28,49 ± 

0,41 

nhiSt do khdng cd sU bien ddng Idn vao buoi 
sang va buoi chilu. 

Nhiet do thich hdp cho ca chep Koi sinh 
trudng va phat trien tii IS^C - 28''C [8], [9]. 
Nhin ehung, nhiSt dd trong thi nghiem deu 
nam trong khoang thich hdp cho tang trUdng 
va khdng anh hudng den ket qua thi nghiem. 

2) Biin ddng pH: Gia tri pH trung binh 
eua cac NT dao dong ttf 7,40 - 7,48 vao buoi 
sang va ttf 7,46 - 7,52, vao buoi chilu. SU 
bien dong gia tri pH trong ngay gifla eac NT 
khong qua 0,5 ddn vi (Bang 2). 

Theo Phan Tin PhUdc va Diep Thi Qui 
Ngan [8], pH tif 6 - 7,5 thich hdp cho ca 
chep Nhat sinh trUdng va phat trien. Nhin 
chung, yeu to pH gifla cac nghiem thflc trong 
60 ngay thi nghiem khdng anh hUdng din toe 
do tang trudng va mau sac eua ea chep Koi. 

3) Bien ddng N-NH^: Ket qua vl sU biln 
dong cua N-NH3 trong 60 ngay thi nghiem 
dUdc the hien d Hinh 2. 

Ket qua nghien cflu cho thay ham Ifldng 
N-NH3 d ca bon NT diu cd khuynh hudng 
tang din. O 15 ngay dau, thi nghiem dat 0,01 
mg/1 d NTl va NT2, dat 0,01 mg/1 d NT3 
va 0,01 mg/1 d NT4. Den cuoi thi nghiem, 
giai doan 60 ngay nuoi, NTl dat 0.85 = 0.02 
mg/1, NT2 dat 0,02 mg/1, NT3 dat 0,02 mg/1 
va NT4 dat 6,02 mg/1. 

Theo Biji Minh Tam [9], nong do gay chit 
cua NH3 doi vdi ca chep Koi ttf 0,2 - 0,5 

mgA. 
Nhin chung, ham lUdng NH3 trong qua 

trinh thi nghiem deu nam trong khoang eho 
phep khong gSy anh hfldng den tang trfldng, 
mau sac va khdng anh hfldng den ket qua thi 
nghiem. 

4) Bien ddng NO2: Theo Ta Hdng Minh 
va Huynh Trung Hai [10]: "Nhflng nhan to 
anh hudng den dp ddc cua nitrite gom: ham 
lUdng chloride, pH, kich ed ca, tinh trang 
dinh dudng, dich benh, ham lUdng oxi hda 
tan...". Do dd, chiing ta khong the xac dinh 
dfldc nong dp gay chet, nong dp an toan ciia 
nitrite trong nudi trdng thuy san. Tinh doc 
eua nitrite biln ddi ri t rong gifla cac loai, 
tham chi trong ciing mdt loai. Gia tri LC50 
cua nitrite vdi giap xae, nhuyen the va ca, 
da dUdc Colt and Armstrong (trich din tfl Ta 
Hdng Minh va Huynh Trung Hai [10]) xac 
dinh nam trong khoang 27,88 - 50,51 mgA, 
va dp an toan tfl 2,79 - 5,05 mg/1. 

Kit qua tfl Hinh 3 cho thay, ham lUdng 
NO2 d cac nghiem thflc diu tang ttf ngay bat 
dau den ngay nudi thfl 30, ham lUdng NO2 c) 
cac NT chi dat tfl 1,20 - 1,37 mg/1. NhUng 
tfl ngay nudi thfl 30 den ngay nuoi thfl 60 
ham Ifldng NO2 d hiu het cac NT deu cd xu 
hudng giam nhe, dat tfl 0,95 - 1,10 mg/1. 

Nhin chung, ham lUdng NO2 trong qua 
trinh thi nghiem chi dao ddng ttf 0,50 - 1,37 
mg/1, diu nam trong khoang eho phep khdng 
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Hinh 2: Bien dong N-NH3 trong 60 ngay nuoi 

Hinh 3: NO2 trong 60 ngay nuoi 
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Bang 2: Biln ddng pH trong 60 ngay nudi 

7,48 ± 0,06 7,47 ± 0,09 7,49 ± 0,09 7,46 ± 0,06 7,49 ± 0,07 7,48 ± 0.07 7,50 ± 0,11 7,50 ± 0.07 

7,48 ± 0,07 7,47 ± 0.07 7,47 ± 0,09 7,46 ± 0,07 7.46 ± 0,07 7,46 ± 0,08 7,46 ± 0,07 7,46 ± 0,09 

7,84 ± 0.08 7,48 ± 0.08 7.45 ± 0,07 7,46 ± 0,08 7,42 ± 0,08 7,40 ± 0.08 7,45 ± 0,09 7,44 ± 0,09 

7,51 ±0.08 7,52±0,09 7,49 ± 0,10 7,49±0,1I 7.49±0,ll 7,49±0,11 7,50 ± 0.10 7,50 ± 010 

(Ghi chii: Gid tri thd hien Id sd trung binh vd dp lech chuan) 

gay anh hudng din tang trUdng, mau sac va 
kit qua thi nghiem. 

B. Tdng trudng cua cd trong 60 ngdy nuoi 

1) Khdi luang cua cd trong 60 ngdy nudi: 
Ket qua nghien cUu cho thiy khoi lUdng ca 
nudi 60 ngay tang dan, cao nhat la NT2 dat 
48,39 ± 1,3 g va thap nhat la NTl (ddi 
chiing) dat 47,31 ± 1,3 g. Khoi lUdng cua 
ca nudi giiia bdn NT la khac bi8t khdng cd 
y nghia thong k6 (p>0,05) (Hinh 4). 

Trong 15 ngay dau tha nudi, kh6i lUdng ca 
d NTl dat 14,33 ± 0,64 g dat thap nhat va 
cd sU khac biet y nghia so vdi cac NT cdn lai 
(p<0,05). Tiiy nhien, den giai doan ngay thii 
45, khoi lUdng ca d NTl dat 29,76 ± 1,55 g 
thip nhat, nhung khac biet khdng ed y nghia 
thong ke so vdi NT2, NT3 (p>0,05) va khac 
biet cd y nghia so vdi NT4 (35,13 ± 0,97 g) 
dat khdi Ifldng cao nhat. 

Ket qua nay hoan toan phii hdp vdi kit qua 
nghien cflu vl dac diem sinh trfldng ca chep 
cua Le Thi Nam Thuan [11], nghien cflu ca 
nhom tuoi 0"*" va 1+ trong 60 ngay nudi dat 
vdi trpng lUdng tfl 30 ~ 65 g . 

2) Chieu ddi ciia cd trong 60 ngdy nuoi: 
Ket qua vl chilu dai ciia ca nudi dfldc the 
hien d Hinh 6 cho thiy chieu dai ca dat cao 
nhat d NT2 (15,44 ± 0,23 cm) va thip nhit 
NTS (15,26 ± 0,10 em). Chilu dai ca nudi 
gifla bon NT diu khae biet khdng cd y nghia 
th6ng ke (p>0,05) (Hinh 5). 

Chilu dai ca nudi trong 30 ngay NTl 
(11,41 ± 0,25 cm) dat thap nhit la khac 
bi6t cd y nghia thong ke so vdi NT3 (11,91 

± 0,04) va NT4 (11,91 ± 0,03) (p<0,05). 
Thy nhien, din khi ki t thiic thi nghiem 60 
ngay, chieu dai cua ca la khac biet khdng c6 
y nghia thong ke gifla cac NT thi nghiem 
(p>0,05). 

Ket qua ve tang trfldng chilu dai va trpng 
lUdng ca d-ong suot qua trinh thi nghiem cho 
thay ham lUdng astaxanthin bo sung vao thflc 
an khdng cd tac ddng den tang trUdng cua ca 
chep Koi. 

3) Ti le sSng eua cd: Ti le song cfla ca 
nudi trong 60 ngay nudi dat eao nhit d 
NT2, chiem 66,67% va thap nhit d NT4, dat 
46,67%. Ti le song gifla hai NT nay khac biet 
cd y nghia thong ke (p<0,05). 

Ket qua tfl Hinh 6 cho thiy, ti 18 s6ng c6 
khuynh hfldng giam dan trong 30 ngay diu 
tien nudi, cao nhat la NT2 (66,67%), ke den 
la NTl (60%), NT3 (56,62%) va thip nhit 
la NT4 (46,67%). Tfl ngay thfl 30 den ngay 
thfl 60, ti le nay gifla cae NT thi nghiem vin 
khdng thay doi. Ti le s6ng trong giai doan 
dau giam dang ki do sfl xuit hien dich benh 
nam mang, dd minh, ca bi tuot nhdt. TUy 
nhien, tfl giai doan 30 ngay nudi din 60 ngay 
nudi, ti le s6ng cua ca dfldc gifl nguyen la do 
ca cd the thich nghi hoan toan vdi mat dp va 
sflc d l khang cua ca cd thi khang lai tinh 
hinh dich benh. 

Ket qua nghien cflu nay so vdi kit qu& 
nghien cflu cua Phan Tin Phfldc va DiSp Thi 
Que Ngan [8] la hoan toan phu hdp. Ti IB 
song cua ca chep Nhat 60 ngay tudi cho thay 
ti le sdng cao nhit cua ca giai doan nay la 
67,64% va thap nhap la 48,05%. 
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Hinh 4: Khoi lUdng cua ca trong 60 ngay 
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Hinh 5: Chieu dai ca trong 60 ngay nuoi 

120.00 

100.00 

BO.OO 

% 60.00 

40.00 

20.00 

0-00 

i ^ 

NGAY NGAY NGAY NGAY NGAY 
^ 15 30 45 60 

— * — N T l 

• NT2 

* NH3 

—«» NT4 

Hinh 6: Ti le song cua ca trong 60 ngay nudi 

C. Toe dd tdng trudng theo chieu ddi vd 
trpng luang 

Kit qua nghien cflu tfl Bang 3 cho thiy, 
toe dp tang trfldng binh quan ve kh6i Ifldng 
va chieu dai cua ea nudi trong 60 ngay gifla 
cac NT thi nghiem la khac biet khdng cd y 
nghia thong ke (p>0,05). 

Toe dp tang trfldng tuyet ddi va tfldng d6i 
ve khoi Ifldng gifla eac NT thi nghiem gan 
tUdng dfldng nhau, cao nhat la NT2, dat 0,67 
± 0,02 g/ngay va 2,90 ± 0,07%/ngay va thip 
nhat la NTl, dat 0,65 ± 0,02 g/ngay va 2,87 
± 0,05%/ngay. 

Tfldng tfl, toe dp tang trUdng tuyet doi va 
tUdng doi vl chieu dai cua ca trong 60 ngay 
dat cao nhat d NT2, 0,13 ± 0,00 cm/ngay 
va 1,13 ± 0,02%/ngay va thap nhit la NT3, 
0,12 ± 0,00 cm/ngay va 1,10 ± 0,02%/ngay. 

Nhin chung, toe dp tang trUdng tuyet doi 
va tfldng doi vl khoi Ifldng va chilu dai cua 
ca la khac biet khdng cd y nghia thong ke 
gifla cac NT thi nghiem (p>0,05). 

D. He so chuyen ddi thiic dn (FCR) 

Kit qua tfl Bang 4 cho thiy NTl la NT cd 
he so chuyen hoa thiic an cao nhit, dat 2,82 
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Bang 3: Toe dp tang trfldng eua ca d ngay nudi thfl 60 

Nghif m thilc 

NT 1 

N T 2 

NT 3 

N T 4 

DLG(cm/ngJy) 

0,13 ± 0.00" 

0.13 ± 0.00° 

0.12 ± 0,00° 

0,13 ± 0,01° 

Chieu dai 

SGRL{%/ngay) 

1,12 ± 0 , 0 1 " 

1,13 ± 0,02° 

1.10 ±0,02° 

1,12 ± 0,05° 

DWG(g/ngay) 

0,65 ± 0,02° 

0.67 ± 0.02° 

0,66 ± 0,02° 

0,66 ± 0.01° 

Trong llldng 

SGR(%/ngay) 

2,87 ± 0,05° 

2.90 ± 0,07° 

2,88 ± 0,07° 

2,89 ± 0,04° 

(So lieu trinh bay trong bang Id gid tri trung binh ± do lech chudn. Trong cung mdt cpt, cdc chU cdi viit 
kem ben tren khdc nhau chi sU khdc biet cd y nghia thong ke (p<0,05)) 

± 0,62, ke den la NT2 (2,31 ± 0,74), NT3 
(2,20 ± 0,45) va thip nhit la NT4 (2,02 ± 
0,17). Dilu nay eho thay, khi bo sung ham 
lUdng astaxanthin vao thflc an vdi lieu Ifldng 
cang cao thi hieu qua sfl dung thflc an cang 
t6t cho thi nghiem nay. 

Nhin chung, he so chuyen hda thflc an gifla 
cac NT thi nghiem khac biet dd la khdng cd 
y nghia thong ke (p>0,05). 

E. Anh hudng cua Astaxanthin din mdu sac 
cd chep Koi trong 60 ngdy nuoi 

Ket qua nghien cflu trong 60 ngay nudi cho 
thiy, ca dfldc nudi vdi thflc an cd bo sung 
ham Iflpng astaxanthin d NT2, NT3 va NT4 
cd mau sac dep hdn va cd y nghia thong ke 
(p<0,05) so vdi NTl (d6i chflng) khdng cd 
bo sung Astaxanthin (Hinh 7). 

Chi so mau sac cua ca nudi d NT3 dat 
cao nhat (7,64), k l din la NT4 (7,25), NT2 
(6,61) va thip nhit la NTl (4,36) (ffinh 8, 9, 
10 va 11). 

Trong 15 ngay dau tiSn, ea nudi dUde cho 
an thflc an cd b6 sung ham Ifldng astaxanthin, 
chi so man sac ca d cac NT nay deu cao hdn 
va cd y nghia thdng ke so vdi NT doi chflng 
(khdng bo sung astaxanthin) (p<0,05). TXiy 
nhien, chi so mau sac gifla cac NT2, NT3 va 
NT4 diu khac biet khdng cd y nghia thdng 
ke (p>0,05). 

Tfl giai doan 30 ngay nudi den khi kit thuc 
thi nghiem, chi sd mau sac d NT3 ludn cao 
nhit, ke den la NT4 va NT2. Chi sd mau sac 
cua ba NT nay eao hdn va cd y nghia thong 
ke so vdi NT doi chflng (p<0,05) (Hinh 7). 
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Hinh 7: Mau sac ca Koi 60 ngay nuoi 

Hinh 8: Nghiem thiJc 1 
(Nguon: Chau Thi Thao Nhi, 2018) 
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Bang 4: He so chuyen hda thflc an (FCR) 

(So lieu trinh bay trong bang Id gid tri trung binh ± dp lech chudn. Trong ciing mdt hdng ngang, cdc 
cha cdi viet kem ben tren khdc nhau chi si/ khdc biet cd y nghia thong ke (p<0,05)) 

Hinh 9; Nghiem thflc 2 
(Ngudn: Chau Thi Thao Nhi, 2018 

Hinh 11: Nghiem thflc 4 
(Nguon: Chau Thi Thao Nhi, 2018) 

Hinh 10: Nghiem thflc 3 
(Nguon: Chau Thi Thao Nhi, 2018) 

Ho Sun Lam va cong sU [6] cho rang ham 
lfldng astaxanthin 150 mg/kg thflc an tang 
trfldng va mau sac ca khoang c6 tot nhat. 
Theo Le Minh Hoang va cong sfl̂  [7], 20% 
astaxanthin vao thflc an dat mau sac tot nhit 
cho ca tfl van 45 ngay moi. Doi vdi ca hdi, 
ham Ifldng astaxanthin 40 mg/kg thflc an giflp 
tang mau sac thit ca hoi van [5]. Vi thi, tuy 

theo loai ca va giai doan nudi khac nhau, 
ham Ifldng astaxanthin bo sung cho tflng d6i 
tfldng se khac nhau. 

Kit qua nghien cflu cho thiy ham Ifldng 
astaxanthin, chi s6 mau sac cua NTS (65 mg). 
Ket qua nay ciing phu hdp vdi nghien cflu cua 
Trinh Thi Lan Chi [2] vl danh gia hieu qua 
cua astaxanthin doi vdi viec cai thien mau 
sac d ca chep Nhat {Cyprinus carpio). 

Tfl dd, chung tdi nhan thay: ham lfldng bo 
sung 65 mg astaxanthin/kg thflc an cho ca 
chep Koi giup ca cd mau sac vfla dep vfla 
giam chi phi astaxanthin b6 sung vao thflc 
an so vdi nghien cflu trude dd cua Trinh Thi 
Lan Chi [2]. 

V. KET LUAN 

Astanxanthin bo sung vao thflc an eho ca 
chep Koi khdng anh hfldng den tang trfldng 
va ti le song cua ca nhung bo sung 65 mg/kg 
thflc an cho mau sac tot nhit. 

L6I CAM ON 
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Tac gia chan thanh cam dn Trfldng Dai hoe 
Tra Vmh da hd trd kinh phi de thflc hien de 
tai va chan thanh cam dn Quy Thay, Co va 
ban be da giup dd, ddng gdp y kien. 
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