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ANH HUONG CUA ASTAXANTHIN BO SUNG TRONG THUC AN LEN
TANG TRUONG, TY LE SONG VA MAU SAC DA CA KHOANG CO
NEMO, Amphiprion ocellaris THUONG MALI
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Vien Hai dwong hoc-Vién Han 1am Khoa hoc va Cong nghé Viét Nam
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TOM TAT: Nghién ciru nay danh gid anh hwéng cia Astaxanthin bé sung trong thite an lén
tang truwong, ty 1é song va mau sdc da cua cé khoang cé Nemo Amphiprion ocellaris thwong mai.
Ném 16 thi nghiém diroc thuc hién véi ham lrong astaxanthin tong hep (Carophyll Pink 10% CWS)
bé sung vao trong thize an la: 0, 50, 100, 150 va 200 mg/kg. C4 thi nghiém c6 khai lirong va chiéu
dai trung binh ban dau twong 1ng 14 1,16 £ 0,22 g va 33,05 + 3,29 mm. Cd dwoc cho an vai khdu
phan 5% khai liwong than trong 8 tuan. Sau 56 ngay nudi mau sdc da cia cd dwoc danh gid bang
phu“ong phap cho diém sir dung thirée so mau Clownfish Exercise c6 thang diém tir 1 t6i 10. Thang
diém mau sdc cuia 516 b sung 0, 50, 100, 150 va 200 mg Astaxanthln/kg thice an lan luot 14: 2,12 +
0,08; 3,79 + 0,1; 5,31 + 0,14; 7,78 + 0,09; 8,04 + 0,12. Két qud cho thay nhaing 16 thi nghém c6 bé
sung Astaxanthin lam tang mau sdc da ciua C& so Véi 16 doi chirng (P<0,05) nhung khéng cé suw
khéc biét c6 y nghia vé tang trweng va ty 1¢ seng giira céc 16 thi nghiém véi nhau (P > 0,05).

Tir khoa: Astaxanthin, c& khoang cé Nemo, mau sdc, ting trueong, ty Ié song.

PAT VAN PE

Phong trao nudi va budn ban ca canh bién
dang ngay cang phat trién manh mé&. Sé liu
thdng k& cho thay nhitng loai cé& canh bién
thuoc ho Pomacentridae chiém wu thé do kich
thudc c& nho, mau sic hip din va khau chim
soc don gian, dé dang, ty I¢ séng trong nudi
nhét cao [1]. Ca khoang co Nemo la mot trong
nhu:ng loai ca khoang cb duogc uva chuong nhat
vi chling c6 mau sac, hinh dang dep va dé thich
nghi trong diéu kién nuéi giir [2]. Trong nghé
nudi ca canh, mau sic la mét trong nhitng dic
diém anh huong dén gia ca thi truong va déng
mét vai trd quan trong trong viéc danh gia tong
thé ca nudi [3]. Tuy nhién, nuédi trong moi
trrong nhén tao cd Nemo sinh truong cham va
nhat mau, vi thé van dé cai thién ting truéng va
mau sic caa c& Nemo can duoc quan tam.

Astaxanthin 14 mot loai carotenoid tao sic
t6 hién dién & mot sb loai thuy san [4]; 1am cho
co, da va trang thuy san c6 mau vang, cam hay
d6. B sung astaxanthin vao thirc an giup cai
thién tang truong [5-7], ty 16 sbng [7-10], mién
dich [11-16], sinh san [17, 18] va giam stress
[19-21] cua mot sb ddi twong thuy san. Nghién
ctu cua Choubert va Storebaklen (1989) ¢ ca
hdi ciu vong cho thiy su gia ting sic td trong
co 1a do su ting 1én cua carotenoid trong khau
phan thac an [17]. Tuy nhién, khi ham lugng
astaxanthin trong co thé gua cao thl ca sé tu
thai ra moi truong, ca chi cho mau sic dep nhat
khi b sung ham lugng tdi wu astaxanthin vao
khau phan thire an. Trong mot nghlen cau Ve ca
hdi Pai Tay Duong, khi nudi c& véi cac nong
d6 astaxanthin khac nhau (tr 0 mg/kg dén
200 mg/kg), Torrissen va nnk., (1995) da ket
luan rang khéng cé su sai khac vé mau sic
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trong thit c4 phi 1€ khi tdng ham Ilugng
astaxanthin trén 60 mg/kg [22]. Két qua nghién
ctu cua Olsen va Mortensen (1997) cho thay
bd sung astaxanthin véi ham luong 70 mg/kg
thirc an c6 anh hudng rd rét nhat trén phan co
do cua ca [23]. Nghién cau caa Bell va nnk.,
(2000), chi ra rang astaxanthin trong ché do an
udng chi lam ting sic do va hong & thit cd ma
khong dnh hudng ding ké dén tang truong va
stc song cua hdi Pai Tay Duong [24]. Ngoai
ra, astaxanthin con cé tac dong dén suc sinh
san cua va chit luong trang trén ca vang
Carassius auratus [25]. Tuy nhién, astaxanthin
¢0 dnh huong nhu the nao dén ca Nemo thuong
mai van chua biét dén.

Xuit phat tur thyc té trén, ching téi thuc
hién dé tai: “Anh huong cua astaxanthin bo
sung vao thizc an lén tang truong, ty I¢ song va
mau sdc da ca khoang cé Nemo (Amphiprion
ocellaris Cuvier, 1830) thuwong mai” nham
cung cdp cho thi truong trong nudc va xuét
khau nhitng 16 c& c6 mau sic dep, khoe manh,
dap tng nhu cau cua ngudi choi ca canh.

VAT LIEU VA PHUONG PHAP NGHIEN
Cuu
Thoi gian, dia diém va ddi tweng nghién ciru

Nghién ctru duoc thyc hién tai Vién Hai
duong hoc tir thang 4-8/2015 trén doi tugng
nghién cuu la ca Nemo (Amphiprion ocellaris
Cuvier, 1830) 12 tuan tuoi.

Phwong phap nghién ciru
Vat ligu nghién ciru

Chon 450 con ca Nemo 12 tuan tudi (ca
nudi sau 20 tuan sg xuat ban ra thi truong) co
khoi lugng va chieu dai trung binh la 1,16 +
0,22 g va 33,05 + 3,29 mm duogc san xuat tai
trai thuc nghiém Phong Cong nghé Nudi trong,
Vién Hai duong hoc.

Str dung thirc an cong nghiép NRD 5/8
(INVE) c6 ham luong protein > 55%, lipid >
9%, chat xo < 1,9%, d6 am < 8%, tro < 14,5%
lam nguyén liéu ban dau. Thuc an duoc ché
bién twong wng véi 5 nghiém thuc dwoc bd
sung ham lwgng astaxanthin khac nhau:
0 mg/kg (dbi ching), 50 mg/kg, 100 mg/kg
150 mg/kg, 200 mg/kg dé kho va bao quan &
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4°C cho dén khi st dung. Mdi bé déu cho in
véi mot lugng thirc an nhu nhau.

Astaxanthin dugc sir dung trong thi nghiém
c6 tén thuong mai la Carophyll Pink 10% CWS
(Thuy Si).

Thiét ké thi nghiém

Ca khoang ¢ duoc phan bé ngiu nhién vao
15 bé thi nghiém, mat do 30 con/bé. Véi 5
nghiém thirc: 0 mg/kg (ddi ching), 50 ma/kg,
100 mg/kg, 150 mg/kg, 200 mg/kg. Moi
nghiém thic gom 3 bé ngau nhién va dugc cho
an thirc an twong ung va&i tieng nghiém thuec.
Thoi gian thi nghiem kéo dai trong 56 ngay,
tuong ttng Véi thoi gian nudi thwong mai trudc
khi xuét ban ra thi truong.

Ca dugc cho an mot ngay 2 lan vao lic
8:00 va 16:00 véi khau phan 5% khéi lugng co
thé. Sau khi cho an 1 gid tién hanh xi phdng
loai bo chat thai, thirc @n du thura va cap lai
lwong nude ¢ mit do xi phong.

C4c théng s6 moi truong nudc nhu nhiét
do, pH, d6 man duoc kiém tra hang ngay va
TAN (NH3/NH4 ) dugc do hing tun déng thoi
duy tri cac théng sb mdi trudong trong ngudng
thich nghi cua ca.

Ty lé Song dugc theo ddi hang ngay, dinh
ky 2 tuan/lan s& tién hanh xéc dinh khéi luzorng
va chiéu dai cua ca trong mdi bé. Chi tiéu mau
sic duoc xac dinh vao ngay thu 56.

Phwong phdp xdc dinh céc théng sé nghién
cuu

Cac chi tiéu moi lrwong Nhiét do (°C), pH,
do man (%), dugc xac dinh bing may Horiba
U10 (1 Ian/ngay vao lucl4 h), chi s6 TAN xac
dinh bang phu:orng phap Indophenol blue.
Trong qué trinh nudi thi nghiém céc yéu té moi
truong nude dao dong khdng 1on (bang 1), nim
trong gici han thich ung cho su sinh truéng va
phét trién cua c4 khoang c6 Nemo [26, 27].

Bang 1. C4c yéu tb mdi truong trong thoi gian
nudi thi nghiém

Nhiétdd Do man (%o) H NHa/NH," DO (mg/l)
(‘o) P (mg/l)
27 - 29 33 -35 78- 45-58
’ 0-0,01
(28,51+0,12) (33,51+0,16) 83 (4,92 +0,26)




Céc chi so sinh truong ca:

Ty 1€ Song duoc quan sat va ghi sé lugng céa
chét hang ngay.

Chiéu dai va khéi luvong ca duge xac dinh
14 ngay/lan.

Cac cong thec tinh:
Ty I séng:

Nt
S(%) = — x 100
No
Téc d6 tang trudng dic trung vé chiéu dai:

—In
Inl,=Int, x100

2 1

SGR, (% / ngay) =

Téc do tang truong dic trung vé khdi
luong:

b —InW,

SGR,, (% / ngay) = x100

2 1

Mtc ting khéi lugng trung binh hang tuan:
AWG(g/tuan)= (W, - W)/N

2) Panh gia mirc d6 thim mi vé mau sic
cia 5 16 theo thang 5 bac (Theo muc d6 tinh
thim mi giam dan).

Phwong phap xir ly sé ligu

Sir dung phuong phap phén tich phwong sai
mét yéu té (one-way ANOVA) trén phan mém
SPSS 18.0 dé so sanh su khac nhau giira cac
nghiém thirc thi nghiém véi @6 tin cay 95%.

S6 liéu duogc biéu dién chu yéu dusi dang
Gia tri trung binh + Sai s6 chuan (SE).

KET QUA VA THAO LUAN

Anh hlro’ng cua astaxanthin téi tang truwéng
ciia ca khoang c6 Nemo thwong mai

Anh huoéng cua astaxanthin bé sung ...

Khéi lwong ting thém (BWI) [28]: BWI=
We_Ws

Ty 18 khéi luong ting thém (PBWI) [29]:

Tbc do tang truong hang ngay (DGR) [30]:
DGR= [(W, — W.)/d]x100,

Trong do: N - sb c& thi nghiém ¢ thoi diém t
(con); N, - s6 ca thi nghiém ban dau (con); Ly,
L, - chiéu dai cua ca tuong tng ¢ thoi diém t;,
t, (cm); Wy, W, - khéi lwong ca tuong tng &
thoi diém ty, t, (9); t1, tp - thoi gian do lan trudc
va lan sau (ngay); W - khéi lu:orng ca khi ket
thdc thi nghiém; W Khéi lugng ca khi bét dau
thi nghiem; N - thdi gian thi nghiém tinh theo
tuan; d - s6 ngdy thi nghiém.

Céc chi tiéu vé mau sdc:

Str dung 50 phleu diéu tra dé phong van du
khach va ngu’O‘I nudi ca canh bién sau 56 ngay
thi nghiém véi 2 chi tiéu sau:

1) Mau sic cua ca dugc danh gia bang
phuong phap cho diém sir dung thué¢c so mau
Clownfish Exercise ¢ thang diém tir 1 toi 10.

6 78 9 10
[Nguén: Seyedi va nnk., 2013 [31]]

Chi sé ting truong va ty 1¢ séng cad Nemo
sau 56 ngay nudi thi nghiém duoc thé hién &
bang 2. Két qua nghién ctu cho thay khong co
su sai khac cé y nghia thong ké g|u:a cac chi 30
ting truong va ti 1& séng cua cd khoang cd
Nemo khi str dung cac ham lwgng astaxanthin
khéc nhau b sung vao thirc an (P > 0,05).

Két qua nghién ciu nay twong dong Vi
nghién ctru cua Bell va nnk., (2000) b6 sung
astaxanthin trong thtrc an khong cai thién tang
truong va ti 18 séng caa hoi Pai Tay Duong
(Salmosalar) [24]. Nghlen cau cua Seydie va
nnk., (2013) cho thdy viéc bd sung astaxanthin
Vé6i cac nong do khac nhau khong lam thay doi
céc chi s tang truong va ty 16 séng cua ca
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khoang cd Nemo 30 ngay tudi [31]. Bén canh
do6, bd sung astaxanthin vao thire dn khong cai
thlen ting truong cua mot sé ddi tuong thay

san nhu: c4 hdi van [32]; trén ca trap (Sparus
aurata) [33]; ca dia [34], ...

Béang 2. Anh huéng cua astaxanthin téi su ting truéng va ty 18 sbng cua ca khoang cd Nemo

Giatrj Lo 1 Lo 2 Lo 3 Lo 4 L6 5
SGRL (%/ngay) 0,11+ 0,013 0,96 + 0,007 0,13 + 0,015 0,13 £0,020 0,1+ 0,003
SGRW (%/ngay) 0,46 + 0,017 0,37 + 0,028 0,38 +0,089 0,36 + 0,043 0,35+ 0,068
AWG (g/tudn) 0,05+ 0,001 0,04 + 0,004 0,04 + 0,010 0,04 + 0,004 0,03 + 0,006
BWI (g) 0,36 + 0,017 0,29 + 0,032 0,31 + 0,084 0,28 + 0,0367 0,27 + 0,053
PBWI (%) 22,8+0,75 18,8 1,27 19,2 + 3,97 18,3t 1,96 17,6 +3,08
DGR (% g/ngay) 0,65 + 0,019 0,51 + 0,054 0,55+ 0,15 0,5+ 0,066 0,48 + 0,094
S (%) 94,33 + 2,963 95,33 + 2,333 96,67 + 2,028 96,67 £2,028 94,33 +1,333

Ghi cha: Sé liéu trinh bay duwdi dang gia tri trung binh # sai sé chudn.

Tuy nhién, mot s cong trinh nghién cau
khac két luan rang bd sung astaxanthin vao
thirc an glup cai thién tang truong va ty 18 sdng
nhu trén c4 hdi Pai Tay Duong [5, 6]; tdm he
Nhat Ban [8, 10]; tém thé chan tring [7]; .
Bén canh do, nghién cau cua Paripatananont va
nnk., (1999) chi ra rang astaxanthin bé sung
vao thu:c an tuy khong anh huong dén qua trinh
sinh tru’orng nhu:ng lai gop vai tro quan trong
trong viéc cai thién ty 1€ 50ng cua ca vang [9].
Vai trd cua astaxanthin 1én cac déi tuong thuy
san ¢ sy sai khac nhau cé the la do moi loai c6
mot déc tinh riéng, mot nhu cau sbng rieng. Vi
thé, mot chit bd sung cé thé tdt véi ddi twong

nudi nay nhung lai khong cé tac dung véi déi
tugng nudi khac.

Anh huéng cia astaxanthin téi mau sic cia
ca khoang c6 Nemo thwong mai

Mau da ca Nemo

Sau 56 ngay nudi, mau sic cua ca Nemo da
duoc cai thién rd rét the hién & thang diém so
mau (bang 3). Thang diém mau dat gia tri cao
nhét Ia804+012or|05thayV|212+009or
16 déi chang (p < 0,05). Tuy nhién, khong c6
su sai khac ¢ y nghia thong ké gitra 16 4 va
165 (p>0,05).

Béang 3. Anh huéng cua astaxanthin téi mau sic cua ca khoang ¢ Nemo thuong mai

L6 1 L6 2 L6 3 Lo 4 L6 5
(0 mg/kg) (50 mg/kg) (100 mg/kg) (150 mg/kg) (200 mg/kg)
Thang diém mau 2,12 + 0,09% 3,79+0,10° 5,31 £ 0,15° 7,78 £ 0,09° 8,04 + 0,12°

Ghi cha: Sé liéu trinh bay duwéi dang gia tri trung binh + sai sé chuan. Sé liéu cung hang cé
cac chir céi khac nhau thé hién sai khac c6 ¥ nghia thong ké (p < 0,05).

Két qua nghién ctu nay tuong tu nhu
nhu:ng nghlen Clu trude day, astaxanthin gilp
cai thién mau sic ca hdi ciu vong sau 9 tuan
nudi [32]; ca hdi Pai Tay Du:orng sau 12 tuan
nubi [24]; ca dia sau 15 ngay nubi [34]; tbm su
sau 120 ngay nu6i [35].

Mie d¢ th@m mi ciia mau sic c& Nemo

Két qua phong van du khach va nguoi nudi
vé muc d6 tham mi mau sic cua ca& Nemo & 5
16 v6i ham luong astaxanthin b6 sung khéc
nhau dugc thé hién & hinh 1.
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Trong do, tinh tham mi dugc danh gia cao
nhat 16 5 (54%) tlep theo 1 16 4 (chiém 46%)
Diéu nay cho thiy & hai 16 4 (150 mg/kg) va
16 5 (200 mg/kg) cho mau sic ca ¢ tinh thim
mi gan nhu tvong ddng nhau, sy chénh léch 1a
khong I6n, do vay viéc lua chon ham lugng
astaxanthin ¢ 16 4 s€ mang lai loi nhuén kinh te
trong viéc san xuit thuong mai cé khoang co
Nemo, tranh duoc su lang phl cho viéc bo sung
astaxanthin véi liéu cao vao thic an. Diéu nay
hoan toan phu hop véi nghién ctu cua
Choubert va Storebaklen (1989) [17]. Theo



nghlen ciu Choubert va Storebaklen (1989) ¢
ca hdi ciu vong da nhan dinh rang “Khi ham
lwong astaxanthin trong co thé qué cao thi ca s¢
tu thai ra moi trudong, ca chi cho két qua tét
nhat khi b sung ham luong t5i wu astaxanthin
vao khiu phan thtrc an”.

100%
90% —4
80% —1
70% +— .
60% —1
50% —
40% -
30% -
20% -
10% -
OOO -

BLG65
mlo4
Lo3
mL62
. mlal

Mirc2  Mircl

Mirc4  Mirc 3

Mirc 5

Hinh 1. Mic do tham mi cua cac 16 ca Nemo
thi nghiém (tinh tham mi giam dan)

KET LUAN

Astaxanthin bé sung vao thirc dn (sau 56
ngay nuoi) khong anh hudng dén tang truong va
ty 1€ song cua ca khoang c6 Nemo thuong mai.

Ham luzorng t6i uu bd sung astaxanthin vao
thirc an cho ca Nemo thu:ong mai la 150 mg/kg
gilp c4 cai thién mau sic va tinh thim mi sau
56 ngay nuoi.

Loi cam on: Chung tdi xin chan thanh cam on
Ban lanh dao Vién Hai duong hoc, Phong Cong
ngh¢ NuoOi trong da tao diéu kién thuan loi nhat
ve thoi gian, co s¢ vat chit va trang thiét bi thi
nghiém dé chdng toi hoan thanh nghién ciru nay.
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EFFECT OF DIETARY ASTAXANTHIN ON GROWTH, SURVIVAL
RATE AND PIGMENTATION OF COMMERCIAL CLOWNFISH,
Amphiprion ocellaris

Ho Son Lam, Nguyen Tuong Vy, Phan Thi Ngoc
Institute of Oceanography-VAST

ABSTRACT: This study examined the influence of astaxanthin added to food on growth,
survival rate and pigmentation of commercial false clownfish, Amphiprion ocellaris. Five
experiments were performed with synthetic astaxanthin contents: 0; 50; 100; 150 and 200 mg/kg
diets. Mean weight and mean length of fish were 1.16 + 0.22 gand and 33.05 £ 3.29 mm
respectively. Fish were fed by 5% of their live weight during the examination of 8 weeks. After 56
days of experiments, the skin pigmentation levels were analysed using Clownfish Exercise
pigmentation chart which has a scale from 1 to 10. Color scales of 5 experiments: 0; 50; 100; 150
and 200 mg Astaxanthin/kg diets were 2.12 + 0.08, 3.79 £ 0.1, 5.31 £ 0.14, 7.78 + 0.09, 8.04 £ 0.12
respectively. The result showed that the dietary astaxanthin could increase coloration of skin
compared with the control group which had the lightest color (P < 0.05) but there were no
significant effects on growth and survival rate of clownfish (P > 0.05).

Keywords: Astaxanthin, clownfish, coloration, growth, survival rate.
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