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TOM TAT

Nghién ciru nay nham xac dinh muc b sung astaxanthin phii hop vao khau phén in cua ¢ vang
(Carassius auratus) dé toi wu hoa ting trudng va cai thién mau sac cia ca. Thi nghiém duoc bd tri hoan
toan ngau nhién véi 4 nghigm thie (NT) gom: NT1 (d6i ching, khdng bo sung astaxanthin), NT2 (30
mg astaxanthin/kg thue dn), NT3 (40 mg/kg) va NT4 (50 mg/kg), mdi nghiém thirc dugc lap lai ba lan.
Sau 60 ngay nudi, ket qua cho thay viéc b sung astaxanthin ¢ cac muc khao sat khong anh huong dén
téc do tang truong vé kh01 luong, chiéu dai va ty 1& sbng cua ca (p>0,05). Tuy nhién, astaxanthin giap
cai thién rd rét mau sic cua ca vang (p < 0,05). O thoi diém két thac thi nghiém, nhom c& ¢ NT3 va
NT4 dat diém mau cao nhét, lan luot 14 7,85 va 7,73, trong khi nhém c& & NT1 c6 diém mau thap nhét
(6,91). Két qua cua nghién ciru khuyén céo bd sung astaxanthin ¢ ham luong 40 mg/kg nham gidp ca
Ién mau séic dep, dap (g yu cau vé thi hiéu cia ngudi choi ca vang.
Tir khoa: Astaxanthin, C4 vang, Khau phan, Mau sic, Sinh truong
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ABSTRACT

This study aimed to determine the optimal dietary astaxanthin supplementation level for
improving growth performance and coloration in goldfish (Carassius auratus). The experiment was
conducted using a completely randomized design with four dietary treatments: NT1 (control, without
astaxanthin supplementation), NT2 (30 mg astaxanthin/kg feed), NT3 (40 mg/kg), and NT4 (50 mg/kg),
each with three replicates. After 60 days of the feeding trial, the results indicated that dietary astaxanthin
supplementation did not significantly affect growth performance (weight gain and length increment)
and survival rate of goldfish (p > 0.05). In contrast, fish coloration was significantly affected by dietary
astaxanthin levels (p < 0.05). At the end of the experiment, the highest color intensity of goldfish was
observed in NT3 (7.85) and NT4 (7.73), while the lowest value was recorded in NT1 (6.91). These
findings suggest that dietary astaxanthin supplementation at 40 mg/kg feed is the optimal level for
enhancing pigmentation in goldfish, thereby meeting the aesthetic preferences of ornamental fish
enthusiasts.
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1.MO PAU

Cé vang (Carassius auratus) la mot
trong nhiing loai ca canh phé bién, va duoc
nudi rong rai trén thé gigi nho hinh dang dac
trung va mau sac ruc rd, c6 gia tri tham my
va thuong mai cao, thu hit nhiéu thi truong
ca canh trén thé gioi (Xu va cs., 2006;
Yesilayer va cs., 2011; Putra va cs., 2019;
Ahlam va cs., 2019). O ca canh, bén canh
hinh dang co thé, kich thudc, cau tric vy
va dudi thi mau sac dugc xem 1 yéu tb then
chét quyét dinh dén gia tri tham my va kha
nang tiéu thy trén thj truong (Yesilayer va
cs., 2011). Tuy nhién, mau sic cua nhiéu
loai ca canh nudi thuong nhat dan va kém
ruc rd so V4i ca ngoai tu nhién (Tran Quang
Vinh va cs., 2020), lam giam déng ké gié tri
thuong pham ciing nhu stc hap dan déi véi
ngudi nudi va thi truong. Vi vay, viéc bd
sung cAc sac té vao khau phan an duoc xem
la giai phap thiét yéu nham duy tri, cai thién
mau sic, gitip ca cd dugc vé dep tuong tu
nhu ngoai ty nhién.

Hién nay, nhiéu giai phap da duoc ap
dung nham cai thién mau sic cua cé canh,
trong d6 bd sung carotenoids vao khau phan
an duoc xem 14 giai phap pho bién va dé &p
dung. Mau sic cua ca dugc quyét dinh chu
yéu boi lugng carotenoid tich lity trong mo.
Tuy nhién, hau hét cac loai thay san néi
chung va ca canh noéi riéng khéng cé kha
nang ty tong hop carotenoids ma hoan toan
phu thudc vao ngudn bo sung tir thire an (Lé
Minh Hoang va cs., 2015; Maoka, 2019).
Hién nay, ca carotenoids tu nhién va tong
hop déu duoc sir dung rong rdi dé ting
cudng Mau sic & ca canh va céc loai thiy
san khac (Hancz va cs., 2003). Trong s6 cac
carotenoids phd bién nhu B-carotene, o-
carotene va astaxanthin (Ahlam va cs.,
2019). Astaxanthin la hop chat dwoc tng
dung nhiéu nhét trong nudi c& canh nho hiéu
qua rd rét trong viéc ting cudng Mau sic
(Higuera-Ciapara va cs., 2006). Tuong ty,
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Lili va cs. (2020) ghi nhan viéc bd sung 30
mg/kg astaxanthin vao thurc an cong nghiép
giup ca tai tugng (Astronotus ocellatus) dat
mau sic dep hon. O c4 khoang c6 Nemo
(Amphiprion ocellaris), viéc bd sung
astaxanthin vao khau phan in duoc bao cao
lam tang dang ké do ruc r& ciia mau da (Ho6
Son Lam va cs., 2016). Ngoai tac dong dén
mau sic, astaxanthin con dwoc chang minh
c6 khi nang thuc ddy ting truong
(Christiansen va Torrissen, 1996), cai thién
kha ning sinh san va chat luong tring
(Tizkar va cs., 2013), cling nhu nang cao ty
16 sbng cua ca (Paripatananont va cs., 1999;
Hamrang Omshi va cs., 2019).

Hon nira, viéc bd sung astaxanthin
vao khau phan an thay san da duoc ching
minh cé vai trd quan trong trong viéc cai
thién mau sic ngoai hinh ciing nhu gia tri
thuong pham cua nhiéu loai ca, tdm (Putra
va cs., 2019; Lili va cs., 2020; Rajabi va cs.,
2012). Tuy nhién, viéc bd sung astaxanthin
& mirc qua cao khéng nhitng khéng mang
lai hiéu qua cai thién mau sac ma con dan
dén sy dao thai ra moi trudng, gay lang phi
va tiém 4n tac dong tiéu cuc (H6 Son Lam
va cs., 2015). Do d6, viéc xac dinh muac bd
sung tdi wu c6 y nghia dac biét quan trong
dé vira dam bao hiéu qua sinh hoc, vira nang
cao tinh bén viing trong nudi trong thiy san.
Muc tiéu cua nghién ciru ndy nham danh gia
anh huong caa cac mirc bd sung astaxanthin
vao khau phan an dén toc do tang truong, ty
16 séng va su thay d6i mau sic cua ca vang
(Carassius auratus).

2. NOI DUNG VA PHUONG PHAP
NGHIEN CU'U
2.1. Vit liéu nghién ciru

- Ca thi nghiém: ca vang c6 khdi
luong trung binh 8,10 = 0,05 g dugc mua tir
tiém ca canh Hué Loi tai 12/195 Nguyén
Tréi, Phuong Phii Xuan, Thanh phd Hué.
Cé gibng c6 kich thudc dong déu, mau sic
dep, khong di hinh, di tat, khong c6 dau hiéu
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bi bénh. Khi dugc van chuyén Ve toi phong
thi nghiém, c4 duoc tdm qua nudc mubi
(ndng do 2-3%) dé loai bo cac loai ky sinh
trung bam trén da, tiép dén, ca duoc nudi
thich nghi véi diéu kién phong thi nghiém
trong vong 1 tudn trudc khi tién hanh
nghién ciru. Cac thong s6 méi truong nudc
duoc duy tri & muac thich hop: nhiét d6 25—
28 °C, ham lugng oxy hoa tan (DO) > 5
mg/L, NH3; < 0,1 mg/L vapH 7,0 - 8,0 trong
sudt thoi gian thuan hoa.

- Bé thi nghiém: Ca duoc nudi trong
bé kinh, kich thudc 75 x 60 x 60 cm (twong
duong 270 L), sb lugong 12 bé. Bé dugc bd
tri trong nha, c6 hé thong dén chiéu sang
(cudng dd chiéu sang 500 lux) theo chu ky
sang/tdi 1a 12/12 gio. Mdi bé duoc bb tri 2
day suc khi nham dam bao ham luong oxy
hoa tan trong bé ludn duy tri trén 5 mg/L.

- Thirc an thi nghiém: s dung thirc
an cong nghiép danh cho ca chép voai kich
cd nhd vua voi ¢d miéng ca vang. Thic an
thi nghiém c6 chira 40% protein thd; 0,5% Ca;
0,6% P tong sb; 5% béo tong sd; lysine tong sb
1,8%; x0 tho 5%; methionine va cysteine téng
s6 1,2% va do 4m 11%. Astaxanthin bd sung
vao thic an la Carophyll Pink 10% CWS
(Thuy Si). Cach phdi tron astaxanthin vao
thirc an dugc ap dung theo phuong phap cia
Lai Phuéc Son va Chau Thi Thao Nhi
(2019) cu thé: astaxanthin dugc can theo
cac ham lugng tuong tng vo6i cac nghiém
thirc thi nghi€m, sau do dugc hoa tan trong
nudc 4m (nhiét do 55 — 60°C), tiép dén,
dung dich chat long dugc phun déu 1én thirc
an va dé kho ¢ diéu kién nhiét d6 phong
trong 2-3 gio. Sau khi thirc dn da phdi tron
astaxanthin khé rao dugc cho vao hop nhya
day kin (c6 gan nhan), bao quan noi kho réo
va cho c4 an dan trong sudt tién trinh thi
nghiém.

2.2. B6 tri thi nghiém

Thi nghiém duoc tién hanh vai bon

nghiém thac, bd tri theo kiéu ngau nhién
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hoan toan, gdm NT1 (d6i chung): khong bd
sung astaxanthin vao thirc an; NT2: bo sung
30 mg astaxanthin/kg thirc an; NT3: bo
sung 40 mg astaxanthin/kg thirc dn; va NT4:
b6 sung 50 mg astaxanthin/kg thtrc an. Ca
duoc tha nudi & mat d6 20 con/bé (dung tich
270 L), muc nudc trong bé tir 35-40 cm.
M3Ji nghiém thirc dwoc lap lai ba lan. Thi
nghiém duoc theo ddi trong 8 tuan.

2.3. Cham s6c va quan ly

Cé duogce cho an hai 1an/ngay vao lic
7g00 va 16g30, voi lugng thire an tir 3 - 5%
khdi lugng than ciia ca. Trong sudt thoi gian
b tri thi nghiém, can dam bao cac yéu tb
moi truong nudc trong khoang thich hop
nhu: nhiét d¢6 25,0-31,0°C, DO 4,5-5,7
mg/L, NHs 0,02—0,08 mg/L va pH 7,0 - 8,0.
Hang ngay, trudc khi cho ca an budi sang,
tién hanh xi phong loai bd cac chét thai,
thirc an du thira ra khoi bé nudi va cip bu
luong nude mét di do xi phong va bay hoi.
Dinh ky thay nudc cho bé nudi thi nghiém
v6i lugng 30 —40%/tudn. Pdng thoi, thuong
xuyén kiém tra tinh trang sirc khoe cua ca
dé dua ra cac bién phap xu 1y kip thoi khi
xuét hién nhitng biéu hién bat thuong.

2.4, Cac chi tiéu theo d6i

- Céc thong s6 mdi truong nudce dugce
theo ddi nhu: nhiét d6 do 2 lan/ngay (7 gid
va 14 gio) bang nhiét ké thay ngén; ham
lugng oxy hoa tan (DO) 1 lan/ngay bang
may do DO cam tay (Hanna Model HI-
9146, Romania); pH do 2 lan/ngay (8 gid va
14 gio) bang may do pH (Hanna Model HI-
98190, Romania); va ham lugng NHs duoc
kiém tra 3 ngay/lan bang test hiéu SERA.

- Chi tiéu ting trudng, ty 16 sdng va
mau sic ca.

Trude khi dua ca vao thi nghiém, ca
dugc cin, do va ghi nhan mau sic nham xac
dinh cac chi tiéu ban dau vé khdi luong,
chiéu dai va dic diém mau sic. Dinh ky ctr
mdi 15 ngay tién hanh thu mau ngau nhién
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10 c4 thé/bé va gady mé biang dung dich
Aqui-S & nong d6 0,25 mL/L dé xac dinh
tang truong va mau sac. Khéi luong ca duoc
do bang can dién tar (Ohaus model ECS,
M3¥) véi do chinh xéac 0,01 g, trong khi chiéu

dai toan than duoc xé4c dinh bang thudce do
c6 d6 chia 0,1 cm. Tang truong va ty 1¢ song
cua ca dugc xac dinh theo cic cong thuc
Ssau:

Ty l& s6ng: SR (%) = N2/N1*100

Téc do tang truong vé khdi luong:
DWG (g/ngay) = (W2 W1)/t

Toc d6 tang truong dic biét vé khoi
lugng: SGR (%/ngay) = 100*(InWo—
InW1)/t

Toc @6 tang truong vé chiéu dai:
DWG (cm/ngay) = (Lo— L)/t

Téc do tang truong dac biét vé chidu
dai: SGRL (%/ngay) = 100*(InL>— InL)/t

Trong d6: Wi 1a khéi Iuong cé ban
dau (g); W2 1a khéi luong ca két thic thi
nghiém (g); L1 1a chiéu dai c4 ban dau (cm);

1

2 3 1 5

L, 14 chiéu dai ca két thic thi nghiém (cm);
t 1a s6 ngay thi nghiém; N1 1a s6 cé lic tha
nudi va N 1a sé cé ldc két thac thi nghiém.
Mau séc ca duge danh gia theo phuong
phap cua Seyedi va cs. (2013) st dung thang
do Clownfish Exercise c6 thang diém tir 1
dén 10 (Hinh 1). Viéc danh gia mau sic
duoc tién hanh véi 30 con/nghiém thic (10
con/bé) ngay sau qua trinh do chiéu dai va
khéi luong. Két qua mau sic cé dua trén
diém s6 trung binh & m&i nghiém thuc.

6 e Y 10

Hinh 1. Thang Clownfish Exercise do mau sic ciia c4 c6 thang diém tir 1 dén 10 (Seyedi va cs., 2013)

Tai thoi diém két thic thi nghiém,
mau sic cua ca duge danh gia biang phuong
phap cam quan thong qua khao sat y kién
ctia nhimg ngudi am hiéu vé ¢4 canh. Tong
cong 15 phiéu khao sat duoc s dung dé
danh gia mic d6 thAm my va d6 dam mau
cua ca vang & cac nghiém thirc thi nghiém.
Danh gia mic d6 thAim my cia ca theo mirc
d6 giam dan: Mrc 4: ¢4 c6 mau sic dep thir
1; Mttc 3: ca c6 mau séc dep thur 2; Muc 2:
c4 ¢ mau sic dep thu 3; va Mirc 1: ca co
mau sic dep thu 4.

2.5. Phuwong phap xir Iy so liéu

Cac gia tri trung binh cua cac chi tiéu
thi nghiém dugc tinh todn bang phan mém
Microsoft Excel 2010. Su khac biét vé ting
truong, ty 16 sdng va mau sic ca giita cac
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nghiém thirc dugc phan tich bang phuwong
phép phan tich phuong sai mot nhan té (one-
way ANOVA) trén phan mém IBM SPSS
Statistics 20 véi @6 tin cay 95%.
3. KET QUA VA THAO LUAN
3.1. Bién ddng cic yéu t6 mdi trwong
nwéc trong qua trinh thi nghiém

B sung astaxanthin vao khau phan
an cho ca vang khong anh huong dén céc
yéu t& méi truong nude. Sy bién dong cua
cac yéu to6 moi truong nudce trong sudt thoi
gian thi nghiém nhu nhiét d6 dao dong tur
25,5 - 30,80°C; pH 7,0 - 8,0; ham luong oxy
hoa tan 4,92 - 5,70 mg/L va NHs tir 0,02 -
0,07 mg/L (Bang 1). Céc két qua ndy nam
trong gidi han thich hop cho sy sinh trudng,
phét trién cua ca vang. Theo Poan Khic Do

Tran Thi Thu Suong Va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 10(2)-2026: 5573-5582

(2007), nhiét d6 1y twong nhét khi nudi ca
vang dao dong trong khoang 18-28°C; gia
tri pH thich hop dao dong tir 6 dén 8. Putra va
cs. (2019) cho rang c4 vang sinh truong va
phat trién tot & nhiét do tir 25 den 32°C, pH
tir 6 dén 9 va ham luong DO xap xi 5 mg/L.

Nhin chung, cac yeu t6 moi truong nuorc
trong cac bé thi nghiém duy tri & mirc 6n
dinh, phu hgp va khong cé su sai khac gitra
cac nghiém thuc, ddm bao diéu kién thuan
lgi cho su sinh trudng cia cé vang.

Bing 1. Sy bién dong cua cic chi tidu mdi trudng nudc trong qué trinh thi nghi¢m

Nghiém thirc (NT)

Chi tidu NTL NT2 NT3 NT4 Gid tri p
Nhiét do (°C) 2879+032 2864%0,25 2868%030 28820028 0,86
pH 7,0-8,0 7,0-8,0 7,0-8,0 7,0-8,0 _
DO (mg/L) 521+009 510+012  525+010  530+0,12 0,26
NH: (mg/L) 004001 005+002  003+00l  0,04+0,02 0,35

Cac ket qua trinh bay o bang la gia tri trung binh + d¢ léch chuan. NT1-0 mg astaxanthin/kg thirc an
(doi chirng); NT2-30 mg astaxanthin/kg thirc an; NT3-40 mg astaxanthin/kg thiec an;
NT4-50 mg astaxanthin/kg thirc an.

3.2. Anh hu’o’ng ciia cac mirc bd sung
astaxanthin dén sinh truéng va ty 1¢ song
cé vang

Khéi lwong va chidu dai ca ting dan
trong sudt 60 ngay nudi thi nghiém (Bang

2). Khoi lugng va chiéu dai ciia ca lac két
thiic thi nghiém cao nhit dugc tim thiy &
NT3 (12,38 + 0,17 g/con va 9,95 + 0,10
cm/con) va thip nhit ¢ NT1 (11,92 + 0,18
g/con va 9,76 + 0,11 cm/con) va sai khac
khong c6 y nghia thong ké (p > 0,05).

Bing 2. Két qua sinh truong va ty 18 séng clia c4 vang & cac nghiém thirc

Nghiém thurc (NT)

Chi tiéu NT1 NT2 NT3 NT4 Gid tri p
él;é’c‘m) lugng ban dau o159, 009 8054003 8154005  82+0,09 0,36
Khéi lugng lic thu (g/con) 11,92 +018 12264015 1238+017 11,99+0,14 0,10
Chiéu dai ban diu
(emicon) 6,13+004 623+002 6,19+007  6,16+0,04 0,14
Chiéu dai luc thu (em/con) ~ 9,76+0,11  979+011 9954010  9,80+0,16 0,12
Toc d6 tang truong khoi g hea, 005 0,06540,002 0,069+ 0,003 0,063+ 0,002 0,76
luong (g/ngay)
Toc do tang truong chicu 0,062 £0,001 0,059+0,002 0,062 +0,001 0,061 +0,002 0,83
d’dl’l (cm/ngay)
Toc d6 tang truong ddc
trung  vé  khdi luong  0,65+0,042 066+0017 0,67+0,034  0,66+0,017 0,95
(%/ngay)
Toc do tang truong dac
trung  vé  chidu dai 0,76 £0,009 0,75+0,024 0,78 +£0,003 0,77 + 0,024 0,76
(%/ngay)
Ty 18 séng (%) 833+333 817+167 833+167  867+167 0,27

Cic két qua trinh bay ¢ bang la gid tri trung binh % sai s6 chuan. NTI - 0 mg astaxanthin/kg thirc dn

(doi chitng); NT2 - 30 mg astaxanthin/kg thirc dn; NT3 - 40 mg astaxanthin/kg thirc an;

https://tapchidhnlhue.vn

NT4 - 50 mg astaxanthin/kg thirc an.
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Tuong ty, tbc do ting truong hang
ngdy va ting truong dic trung vé khoi
lugng dat gia tri cao nhét duogc tim théy 1§}
NT3 lan lugt 0,069 g/ngay va 0,67%/ngay;
trong khi NT1 va NT4 ghi nhan muc thap
nhat v&i 0,063 g/ngay va 0,65%. Toc do
tang truong chiéu dai cua ca dat muc cao
nhat & NT1 va NT3 (0,062 cm/ngay), trong
khi NT2 ghi nhan gia tri thap nhat (0,059
cm/ngdy). Tuy nhién, viéc bd sung
astaxanthin ¢ cac muc khao sat vao thire an
khéng tao ra sy sai khac c6 y nghia thong
ké (p > 0,05) vé tc do tang trudng cla cA.
Viéc bd sung astaxanthin vao khau phéan an
khong cai thién sinh trudng cla ca vang bai
vi astaxanthin 1 chat dong vai trd lién quan
dén b sung, kich thich sic té va chong oxy
hoa, hon 12 mot chat dinh dudng thiét yéu
cho tang truong cua ca (Seyedi va cs.,
2013; Ho6 Son Lam va cs., 2015). Tuy nhién,
astaxanthin con c0 tac dung kich thich hoat
dong cua cic enzyme mién dich (nhu
lysozyme, superoxide dismutase, ...) gilp
cdi thién phan tmg mién dich khong dic
hi€u, nho do6 ca c¢6 kha nang khang lai mam
bénh tét hon (Paripatananont va cs., 1999).

Ty 1é séng cua c4 vang trong nghién
ctru nay dao dong tir 81,7% (NT2) dén
86,7% (NT4) va khong c6 su sai khac co y
nghia thdng ké giita cac nghiém thirc thi
nghiém (p > 0,05).

Két qua ctia nghién ctru nay phu hop
v6i bdo cao clia Putra va cs. (2020) trén d6i
tugng ca dudi kiém xanh (Xyphophorus
helleri) khi bo sung cic mirc astaxanthin
khac nhau vao thtc dn cong nghiép khang
dinh bo sung astaxanthin khong anh huong
t6i tang truong vé chidu dai, khdi lwong va
ty 1& song ciia ca. Tuong ty, mot sd nghién
ctru khac cho thay astaxanthin bd sung vao
thirc an khong anh huong dén tang truong va
ti 16 song cua ca chép Koi (Lai Phudc Son va
Chau Thi Thao Nhi, 2019), ca khoang cd
Nemo (H6 Son Lam va cs., 2015), ca dia
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(Symphysodon sp.) (bang Quang Hiéu va
cs., 2010), c& hé (Amphiprion ocellaris)
(Seyedi va cs., 2013).

3.3. Anh hwéng cia ham lwong
astaxanthin 1én mau sic ciia c4 vang

Két qua nghién ciu cho thiy mau sac
clia ca vang thay doi rd rét sau 60 ngay thi
nghiém (Bang 3). Trong su6t quéa trinh
nuéi, mau Ssic cua ca tang lén theo thoi
gian. Nhém ca & cac nghiém thic c¢6 bo
sung astaxanthin 1én mau tét hon so véi
nhom ca & nghiém thac déi ching. Dic
biét, sau 15 ngay, tong diém mau sic cua ca
& NT3 vuot troi va khac biét so véGi cac
nghiém thirc khéac (p < 0,05). Tur ngay 30
trd di, suw khac biét gitra cac nghiém thic
cang tré nén 14 rang hon. Két thic thi
nghiém, mau sic cia ca duoc cai thién dang
ké; nhom ca dat diém s6 cao nhat duoc tim
thiy & NT3 (7,85), tiép theo 1a NT4 (7,73),
NT2 (7,18). Trong khi d6, mau sic cua
nhom cé& & nghiém thac doi chung (NT1)
dugc danh gia thip nhat (chi dat 6,91).
Phan tich thong k& cho thay diém sé danh
gia vé mau sic cua cd & NT3 va NT4 khac
biét c6 y nghia so véi NT1 va NT2 (p <
0,05). Mic di khong duge cho dn co bd
sung astaxanthin, nhung ca & NT1 van ¢
su thay d6i mau sac. Tuy nhién, su thay di
nay duoc danh gia 1a khong nhiéu. Piéu
nay c6 thé do bot ca trong thirc in cong
nghiép chira mot lwong sic td tw nhién
(Solihah va cs., 2015).

Viéc bd sung astaxanthin vao khau
phan dn giup cai thién mau sic cua cé boi
vi astaxanthin cung cap séc té xanthophyll
carotenoid (c6 mau d6 cam), mot loai sac
t6 tao mau va chira chat chéng oxy héa ma
ca khong thé tu tong hop (Seyedi va cs.,
2013; H6 Son Lam va cs., 2015). Khi bd
sung vao khau phan, astaxanthin duoc hap
thu va tich lily trong cac té bao sic t6
(erythrophore, xanthophore), lam ting
cuong d6 va do bén mau. Bong thoi, dic
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tinh chéng oxy héa cua astaxanthin giup
bao vé sic t6 khoi phan huy, gép phan duy
tri mau sic on dinh hon (Seyedi va cs.,
2013). Barus va cs. (2012) cho rang vé mat
sinh Iy, c& cin c6 thoi gian dé bién doi
carotene thanh sic t5. Theo Putra va cs.
(2019) nghién cau trén cd vang (C.
auratus) cho biét viéc b sung carotenoid
vao thirc an da kich thich su gia ting mau
sac ¢ ca sau 2 tuan cho an. Nghién ctru khéc
cuia Putra va cs. (2020) cho biét khi b sung
astaxanthin vao khau phan in, mau sic cua
ca Xyphophorus helleri bat dau cai thién
vao ngay thar 14 va tré nén sang hon.
Trong nghién ciru nay, mac du NT4
dugc bo sung ham lugng astaxanthin cao
hon s0 Vi NT3, nhung mau sic c& & NT4
lai nhat hon so voi NT3. Két qua nay phu
hgp v&i nhan dinh cta Choubert va
Storebakken (1989) trén c& hdi cau vong
rang khi ham luong astaxanthin trong co
thé vuot qua murc ti wu, ca sé dao thai phan
du thira ra moéi truong va chi & ham lwgng
b6 sung thich hop méi tao ra mau sac tét

nhat. Tuong tw, Torrissen va cs. (1990)
cling cho rang mau sic co thit ca chi ting
dén mot ngudng bao hoa nhat dinh, sau d6
s& khong cai thién thém di tiép tuc ting
ham lugng carotenoid hay kéo dai thoi gian
nubi. Theo nghién ctru cta Paripatananont
va cs. (1999), liéu 36-37 mg astaxanthin/kg
thirc an dugc xem Ia hiéu qua nhét trong
viéc kich thich mau sic cho ca vang (C.
auratus). Xu va cs. (2006) cho rang ca vang
trong giai doan 15-45 ngay khi cho an thuc
in bd sung 40 mg astaxanthin nAm men/kg
cho mau sic dep nhat. Theo Sitorus va cs.
(2015) khi bd sung astaxanthin vao thirc dn,
dan dén su cai thién dang ké mau séc cta ca
vang. Viéc tang ham lugng astaxanthin
trong khau phan an da cai thién cuong do
va chat lwong mau sic cua c4. Theo H) Son
Lam va cs. (2015), ca khoang c6 Nemo c6
mau sic ndi bat nhat khi khau phan dwoc bd
sung 150 mg/kg astaxanthin. Twong tu, Lé
Minh Hoang va cs. (2015) béo céo rang ca
tr van 45 ngay tudi dat mau sic tt nhit véi
khau phan chira 20% astaxanthin.

Bdng 3. Thang diém mau sac cla ca vang 6 cac nghiém thirc

Thoi diém

Nghiém thirc (NT)

danh gia NT1 NT?2 NT3 NT4 Gid tri p
Ban dau 451+0,14 458 % 0,04 4,58 % 0,08 4.6+0,07 0,62
Sau 15 ngay 520,13 533+007°  558+0,04"  529+0,03 0,01
Sau 30 ngay 6,20£007°  640%007°  6,60+0,18 649 0,03 0,01
Sau 45 ngay 6,40£0,07°  671+010°  7,25+004°  7,07+0,07° 0,02
Sau 60 ngay 6,91+010°  7,18+004°  7,85+004° 7,73+0,07° 0,01

Gia tri duoc trinh bay la trung binh £ sai so chuan. Cdc chir cdi trén cung mot hang khdc nhau la sai
khdc c6 y nghia thong ké (p < 0,05). NT1-0 mg astaxanthin/kg thirc an (d@6i chimg); NT2-30 mg
astaxanthin/kg thiec an; NT3-40 mg astaxanthin/kg thirc an; NT4-50 mg astaxanthin/kg thirc an.

Két qua danh gia vé tinh thim my
cia ca vang ¢ 5 nghiém thuc bang cach
khao st ngudi choi ciing cho thiy nhom ca
& NT3 dugc danh gia c6 tinh thAm my cao
nhit (murc 4), chiém 46,7%; tiép theo, NT4

https://tapchidhnlhue.vn
DOI:10.46826/huaf-jasat.v10n2y2026.1373

chiém 40% ¢ mirc 4 va 50% ¢ mirc 3 (Hinh
2 va 3). Nhu vay, astaxanthin & muc 40
mg/kg trong thirc an dat hiéu qua téi uu
trong viéc tao mau cho cé vang, vira dam
bao hiéu qua vira tiét kiém nguyén liéu so
véi viéc dang liéu cao hon.
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Hinh 2. Ty 1¢ dénh gi4 mtc d6 thim my vé mau sic ca
NT1-0 mg astaxanthin/kg thirc an (doi chung); NT2-30 mg astaxanthin/kg thirc an;
NT3-40 mg astaxanthin/kg thirc an; NT4-50 mg astaxanthin/kg thicc an

Hinh 3. Mau séc ca vang khi két thic thi nghiém
NT1-0 mg astaxanthin/kg thirc dn (@i chimg); NT2-30 mg astaxanthin/kg thirc dn;
NT3-40 mg astaxanthin/kg thirc an; NT4-50 mg astaxanthin/kg thicc an

4. KET LUAN

Viéc b sung astaxanthin ¢ cac mirc
0, 30, 40 va 50 mg/kg thic an khong anh
hudng dén téc do ting trudng va ty 18 song
cia cd vang. Tuy nhién, khi bd sung
astaxanthin voi ham lugng phu hop vao
khau phan n, mau sic cua ca vang duoc cai
thién rd rét. Két qua ctia nghién ctru khuyén
c4o bd sung astaxanthin & ham luong 40
mg/kg thirc dn nham gitp ca 1én mau sic
dep, dép tmg yéu cau vé thi hiéu ctia ngudi
choi cé vang.

5580

LOI CAM ON
Nghién ctru nay dugc tai tro kinh phi
boi Truong Pai hoc Nong Lam, Pai hoc
Hué qua dé tai nghién ciru khoa hoc cép co
s& “Nghién ctru anh hudng ciia ham lugng
sdc td astaxanthin bd sung vao thirc in dén
sinh truéng va mau sic ca vang (Carassius
auratus)”. Ma s6: DHL2022-TS-05.
TAI LIEU THAM KHAO
1. Tai liéy tiéng Viét
Doan Khac D9. (2007). Ky thudt nudi ca vang.
Nha xuat ban Pa Nang: Trung tdm bién soan
dich thuat sach Sai Gon.
biang Quang Hiéu, 7H2‘1 Lé Thi Loc va Bui Minh
Tam. (2010). Anh huéng cua ham luong
Spirulina va Astaxanthin trong thirc an dén

Tran Thi Thu Suong Va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 10(2)-2026: 5573-5582

tang truong va mau sic ca (Symphysodon
sp.) giai doan 20-50 ngay tudi. Tap chi Khoa
hoc Trwong Pai hoc Can Tho, (14b), 311-
320.

Lé Minh Hoang, Trang Si Trung va Nguyén Thi
Nhu Xuan. (2015). Anh huong cua ham
lugng carotenoprotein bo sung vao thic an
lén sinh truong va mau sic cua ca TG van
(Capoeta tetrazona). Tap chi Khoa hoc -
Cong nghé Thuy san, 2, 38-42.

Ho Son Lam, Nguyén Tuong Vy va Phan Thi
Ngoc. (2015). Anh hudng cua ham luong
Astaxanthin b sung trong thirc an 1én ting
truong, ty 1é séng va mau sic ca Khoang co
Nemo (Amphiprion ocellaris) thuong mai.
Tap chi Khoa hoc va Cong nghé Bién, 16(3),
321-327. DOI: https://d0i.10.15625/1859-
3097/16/3/7322

Lai Phudc Son va Chau Thi Thao Nhi. (2019).
Anh huéng ciia ham luong Astaxanthin bo
sung trong thirc dn 1én ting truong va mau
sic cta ca chép Koi (Cyprinus carpio). Tap
chi Khoa hoc Truong Dai hoc Tra Vinh,
33(3), 58-67.

Tran Quang Vinh, Nguyén Thi Kim Lién va
Ngd Dai Nghi¢p. (2020). Nghién ctru anh
hudng ciia viéc bo sung Astaxanthin va B-
Glucan dugc chiét xuét tir sinh khdi ndm
men Rhodospridium sp. vao thirc an cho ca
dia d6 (Symphysodon sp.). Tap chi Khoa hoc
- Cong nghé Thuy san, 3, 98-105. DOI:
https://doi.org/10.53818/jfst.03.2020.317

2. Tai li¢u tiéng nwéc ngoai

Ahlam, R.N., Lili, W., Hamdani, H., Rosidah &
Bangkit, 1. (2019). Effect of adding
Pumpkin flour and Carrot Flour on changes
in color intensity of Goldfish (Carassius
auratus L.) Strain Oranda. World News of
Natural Sciences, 26(2), 52-60. DOI:
https://doi.org/10.5281/zenodo.19165436

Barus, R.S., Usman, S., & Nurmatias, N.
(2014). The effect of Spirulina platensis
flour concentration on feed on the increase
in the color of goldfish (Carassius auratus).
Journal Aquacoastmarine, 5(4), 82-92.

Choubert, G., & Storebakken, T. (1989). Dose
response to astaxanthin and canthaxanthin
pigmentation of rainbow trout fed various
dietary carotenoid concentrations.
Aquaculture, 81(1), 69-77. DOI:
https://doi.org/10.1016/0044-
8486(89)90231-7.

Christiansen, R., & Torrissen, O. J. (1996).
Growth and survival of Atlantic salmon,

https://tapchidhnlhue.vn
DOI:10.46826/huaf-jasat.v10n2y2026.1373

Salmo salar L. fed different dietary levels of
astaxanthin. Aquaculture Nutrition, 2(1),
55-62. DOI: https://doi.org/10.1111/j.1365-
2095.1996.th00008.x

Hamrang Omshi, A., Bahri, A., Khara, H. &
Mohammadizadeh, F. (2019). The effect of
lucantin red, yellow and astaxanthin on
growth, hematological immunological
parameters and coloration in the Tiger Oscar
(Astronotus  ocellatus  Agassiz,1831).
Iranian Journal of Fisheries Sciences,
18(4), 798-811. DOl: https://doi.
10.22092/ijfs.2019.118801

Hancz, C., Magyary, I., Molnar, T., Sato, S.,
Horn, P. & Taniguchi, N. (2003). Evaluation
of color intensity enhanced by paprika as
feed additive in goldfish and koi carp using
computer-assisted image analysis. Fisheries
Science,  69(6), 1158-1161. DOI:
https://doi.org/10.1111/j.0919-
9268.2003.00740.x

Higuera-Ciapara, |., Felix-Valenzuela, L., &
Goycoolea, F. M. (2006). Astaxanthin: a
review of its chemistry and applications.
Critical Reviews in Food Science and
Nutrition, 46(2), 185-196. DOl:
https://doi.org/10.1080/10408690590957188

Lili, W., Naufaldy, F., Gumilar, 1., & Rosidah.
(2020). Effectiveness of the Astaxanthin
addition in commercial feed to Oscar
(Astronotus ocellatus) color intensity.
Global Scientific Journals, 8(1), 720-728.

Maoka, T. (2019). Carotenoids as natural
functional pigments. Journal of Natural
Medicines, 74(5), 1-16. DOl:
https://doi.org/10.1007/s11418-019-01364-x

Paripatananont, T., Tangtrongpairoj, J.,
Sailasuta, A. & Chansue, N. (1999). Effect
of astaxanthin on the pigmentation of
Goldfish Carassius auratus. Journal of the
World Aquaculture Society, 30(4), 454 —
460. DOI: https://doi.org/10.1111/j.1749-
7345.1999.tb00993.x

Putra, D.F., Qadri, A., Sayyid A. ElI-Rahimi &
Othman, N. (2020). Effects of astaxanthin
on the skin color of Green Swordtail,
Xyphophorus  helleri. E3S Web of
Conferences, 151(2), 1-4. DOl:
https://doi.org/10.1051/e3sconf/202015101
065

Putra, D.F., Armaya, L., Rahimi, SAE. &
Othman, N. (2019). Effects of red yam flour
(Ipomoea batatas) on the growth, survival
rate and skin color of goldfish (Carrasius

5581


https://doi.org/10.5281/zenodo.19165436
https://doi.org/10.1111/j.1365-2095.1996.tb00008.x
https://doi.org/10.1111/j.1365-2095.1996.tb00008.x
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Paripatananont%2C+Tippawan

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256 Vol. 10(2)-2026: 5573-5582

auratus). Biotropia, 26(2),136-142. DOI:
https://doi.org/10.11598/bth.2019.26.2.103

Rajabi, B., Salarzadeh, A. R., Yahyavi, M.,
Masandani, S., & Niromand, M. (2012).
Effect of astaxanthin pigment on growth
performance, survival and pigmentation in
postlarval stage of white leg shrimp,
Litopenaeus vannamei. lIranian Fisheries
Science Research Journal, 21(1), 89-100.

Sitorus, A.M.G., Usman, S. & Nurmatias, N.
(2015). The effect of astaxanthin
concentration on feed on the increase in the
color of goldfish (Carassius
auratus). Journal of Aquacoastmarine, 3(3),
10-12.

Solihah, R., Buwono, I.D., & Herawati, T.
(2015). The effect of the addition of
pumpkin flour and shrimp head flour to the
improvement in the color quality of goldfish
(Carassius auratus). Jurnal Perikanan
Kelautan, 6(2), 107-115.

Seyedi, S.M., Sharifpour, I., Ramin, M., &
Jamili, S. (2013). Effect of dietary
astaxanthin on survival, growth,
pigmentation of clownfish, Amphiprion
ocellaris. Indian Journal of Fundamental
Applied Life Sciences, 3(3), 391-395.

Tizkar, B., Soudagar, M., Bahmani, M.,
Hosseini, S. A., & Chamani, M. (2013). The
effects of dietary supplementation of

5582

Astaxanthin  and p-carotene on the
reproductive performance and egg quality of
female Goldfish (Carassius auratus).
Caspian  Journal of  Environmental
Sciences, 11(2), 217-231.

Torrissen, O.J., Hardy, R.W., Shearer, K.D,
Scott, T.M, & Stone, F.E. (1990). Effects of
dietary canthaxanthin level and lipid level
on apparent digestibility coefficients for
canthaxanthin in rainbow trout
(Oncorhynchus mykiss). Aquaculture, 88(3-
4), 351-362. DOI:
https://doi.org/10.1016/0044-
8486(90)90160-0.

Xu, X., Jin, Z., Wang, H., Chen, X., Yu, S. &
Wang, C. (2006). Effect of Astaxanthin from
Xanthophyllomyces dendrorhous on the
pigmentation of Goldfish, Carassius
auratus. Journal of the World Aquaculture
Society, 37(3), 282-288. DOl:
https://doi.org/10.1111/j.1749-
7345.2006.00038.x.

Yesilayer, N., Orhan, A., Karsli, Z., Oz, M.,
Karaguha, A., & Yagci, F. (2011). The
effects of different carotenoid sources on
skin pigmentation of goldfish (Carassius
auratus). The Israeli Journal of Aquaculture
- Bamidgeh, 63, 523-532. DOI:
https://doi.org/10.46989/001¢.20594.

Tran Thi Thu Suong Va cs.


https://doi.org/10.1111/j.1749-7345.2006.00038.x
https://doi.org/10.1111/j.1749-7345.2006.00038.x
https://doi.org/10.46989/001c.20594

