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Abstract

This study was designed to evaluate the effects of astaxanthin in broodfish diets on reproductive
performance, egg quality and larvae quality parameters of clownfish (Amphirion ocellaris). Five treatments
were tested with 5 levels of astaxanthin (Carophyll Pink 10% CWS) of 0, 50, 100, 150 and 200 mg/kg added
to the feed. Each treatment was repeated in triplicate and the supplemental feeding trials were arranged for
13 months. The results showed that there were significant differences in hatching rate of egg, malformed rate
and survival rate of larvae in 3 days post-hatch (p<0.05) among the feeding trials of astaxanthin
supplements. The highest hatching rate of egg and survival rate and the lowest malformed rate of larvae
were observed in the treatment that was supplemented with astaxanthin 150 mg/kg feed, respectively 92.14
%; 93.57 % and 0.55 %. However, the astaxanthin supplementary diets did not affect the re-maturation and
spawning period, spawning frequency, fecundity, egg diameter and larval size of nemo fish among the
treatments. The results also suggested that astaxanthin requirement for clownfish broodstock to improve
reproductive performance was 150 mg/kg feed.
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Tom tit

Nghién ciru nay duoc thyc hién dé danh gia anh huong ciia Astaxanthin duoc bd sung vao thirc an ca bd me
dén cac chi tiéu sinh san, chat lwong tring va 4u triing cua ca khoang ¢4 nemo Amphiprion ocellaris (Cuvier,
1830). Thi nghiém duoc thuc nghiém bao gom 5 nghiém thirc véi 5 ham lwong Astaxanthin (Carophyll Pink
10% CWS) khac nhau: 0, 50, 100, 150 va 200 mg/kg b sung vao thirc dn. Mdi nghiém thic dwoc lap lai 3
lan. Sau 13 thang thi nghiém da cho thay ty 1¢ no, ty & di hinh va ty Ié sbng cua c& con 3 ngay tudi cd su
khac biét co y nghia (p<0,05) giira c4c nghiém thirc cho an b sung Astaxanthin. Ty 1& ng, ty 1é séng cua 4u
trang cao nhat va ty 1¢ di hinh thap nhat ¢ nghiém thic cho an bd sung Astaxanthin 150 mg/kg thuc an,
twong (ng lan luot 1a 92,14 %; 93,57 % va 0,55 %. Tuy nhién, céc ché do cho in nay khong téc dong dén
thoi gian tai thanh thuc va sinh san, tin suét sinh san, sirc sinh san thuc té, kich thudc tring va au tring cua
cé khoang c6 nemo. Két qua nghién ciru da cho thiy bd sung 150 mg Astaxanthin/kg thirc dn da cai thién

hiéu qua sinh san cho ca khoang c6 nemo bé me.

Tir khod: Astaxanthin, ca khoang c6 nemo, chat luwong sinh san, ty 1& sng, thirc an song.

MO PAU

Cé khoang c¢6 Nemo (Amphiprion ocellaris)
la mét trong nhitng lodi ca dugc nudi phd bién
nhat trong céc loai c& canh bién trén thé gigi.
Sinh san nhan tao thanh cong da gop phan cha
dong nguon ca cung cap cho thi truong, giam
thiéu danh bat huy diét nguon loi ty nhién [1].
Tuy nhién, dé nang cao hi¢u qud san xuat
thu:orng mai, cung cap con glong chét lugng thi
viéc cai thién chat luong ca bd me la rét can
thiét. Nhiéu nghién cau da cho thy viéc diéu
chinh ché d¢ an cua ca bd me ¢6 thé anh husng
truc tlep dén sy tang truong va su phét trién cua
tuyén sinh duc [2], dén hiéu suat sinh san nhu
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cling nhu chat lugng cua giao tir va au trung
[3-6]. Cac chit bd sung vao thitc an cho ca da
duoc nghién ciu nhu cac chat ting cuong mién
dich (MOS, beta- glucan ), céc axit béo
khéng no (HUFA), cac vitamin C, sic t6
carotene astaxanthin cho c4,... Do do, chién
lugc dau tu dinh duorng cho ca bo me ngan han
hay dai han ciing co thé tac dong dén chét
lwong céc san pham sinh duc.

Trong céc chat bd sung cho cé& thi
Astaxanthin (Asta) 1a sic t6 caroten dugc sir
dung pho bién cho nhiéu loai ca dé cai thién
mau sac cho ca [7, 8]. Bén canh do, da co nhiéu
nghién ctu cho thiy Asta mang lai tac dong
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déang ké dén hiéu suat sinh san, san luong va
Chat lugng tring cua nhiéu loai thuy san nhu ca
tuyét (Gadus morhua L) [9], c& cam Nhat Ban
(Seriola quinqueradiata) [6], cA4 hdi van
Oncorhynchus mykiss [10], tbm bac ha Lysmata
wurdemanni [11],... Ngoai ra, Asta con c6 vai
trd hoat dong nhu 1a tién than cua retinoids
(provitamin A), chéng tia UV va cai thién chic
ning ho hap [12, 13], kha niang chéng oxy hoa
manh ngin ngira sy peroxid héa té bao hoic md
sinh san va phat trién tring [14, 15]. Nhirng phéat
hién nay cho thay Asta rat quan trong trong viéc
dam bao sy phét trién phoi binh thuong va cling
co thé anh huong dén ty 16 nd va ty 18 sdng cua
au trung. Mac du cé nhleu nghién cau anh
huéng cua Asta dén mau sic da, thuc diy ting
truong va tang cuong dap ung midn dich ¢ ca
khoang c6 nemo truong thanh [8, 16, 17] nhung
anh huorng cua Asta |én hi¢u qua sinh san cua ca
khoang co Nemo b me van chua duoc nghlen
ctu. Do do, ket qué cua bai bao s& cung cap cac
thdng tin vé anh hudéng cia Asta dén chét
luong san pham sinh duc, 4u tring cling nhu ty
1€ hao hut cua trimg, ty 1€ no, ty 1€ song va ty 1¢
di hinh cta 4u trung ca khoang cd Nemo ciing
nhu d& xuat ham luong Asta can thiét bd sung
vao thirc an nham cai thign hi¢u qua sinh san
cho c& khoang c6 Nemo bé me.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Chuin bi thire in

Astanxanthin duoc su dung trong thi
nghiém co tén thuong mai la Carophyll Pink
véi 10% Asta tong hop, dang bot. Ham luong
b6 sung san pham carophyll lan luot la 500,
1.000, 1.500 va 2.000 mg carophyll/kg thtc an.
Asta duoc hoa véi nudc sau d6 méi cho vao
thrc dn co ban trén va du:qc tron deu mot lan
nira. Thae an co ban cua cd Nemo bo me dugc
xay nhuyen gom 70% thit tom tuoi va 30%
nhuy@n thé. Thirc dn dugc bao quan & -32°C va
str dung trong 1 thang. Khi cho éan, thuc &n
duoc bé ra thanh miéng nho va rd dong ¢ nhiét

d6 phong va dung thia cit thanh ting miéng
nho cho c4 an.

Thiét ké thi nghiém
Nguén ca thi nghigm

Cé khoang ¢6 Nemo dwoc dit mua tir cac
ghe danh bat. C4 c6 mau sic tuoi sang, khdng
tray xudc, boi 16i hoat bat, dat kich ¢& tir 5 cm
tré 1én. Ca dugc thuan dudng thich nghi va duoc
nudi v bang tdm, rude tuoi (cho an 2 1an/ngay,
ty 16 5-10% khdi luong co thé) dén khi timg doi
ca bat cap voi nhau trong 6 thang (tir thang
10/2016-3/2017). 15 cip ca bd me da bat cip
VGi nhau trong 6 thang (c4 duc c6 chiéu dai 5,29
+ 0,038 cm; ca cai c6 chiéu dai 7,87 + 0,065 cm)
duoc lya chon dé tién hanh thi nghiém.

Bé tri thi nghiém

Thi nghiém dugc thyc hién trong 7 thang
(ter thang 4-11/2017) tai Trai thuc nghiém Vién
Hai duong hoc, v&i 15 bé kinh c6 thé tich 120
lit c6 loc sinh hoc riéng bigt (thé tich 70 lit) va
1 chau dat sét lam gia thé. Mdi bé nudi c6 1 cap
cad Nemo bb me di bat cap. Mdi nghiém thac
dugc 13p lai 3 1an véi 5 ham luong Asta bd
sung twong ung lan lugt 1a 0 (NT1), 50 (NT2),
100 (NT3), 150 (NT4) va 200 (NT5) mg
Asta/kg thirc an.

Chdm séc, quan ly

Ca dugc cho an 2 lan/ngay vao cac thoi
diém 8 h va 16 h. Thirc an thira va chat thai
trong bé nudi s& dugc siphon sau khi cho in
khoang 1 h. Bé nuéi dugc vé sinh hang ngay va
dugc bd sung nudc ngot (da qua lang va suc
khi) dé duy tri 6 man 6n dinh (khoang 33—
35%o) ciing nhur lwgng nudc bay hoi trong sudt
thoi gian thi nghiém.
CAc yéu té méi truong

Cac chi tiéu moi truong duoc do hang ngay
vao lic 14 h, trong do6: nhiét do duoc do bang
nhiét ké thiy ngan (d6 chinh xac 1°C); pH do
bang test kit (JBL); d6 man do bang khic xa ké
(chinh xac 1%e).

Bang 1. Kich thuéc ca bé me khoang cd Nemo & cac nghiém thirc

NT

Ca NT1 (cm) NT2 (cm) NT3 (cm) NT4 (cm) NT5 (cm)
Cai 7,93 7,84 7,80 7,82 7,94
Duc 5,28 5,25 5,32 5,33 5,25
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Hinh 1. Pan ca khoang c6 Nemo bb me

Ham lwong cac mubi dinh dudng
(NHa/NH,4", NOy): dugc thu mau va phan tich
theo APHA (1998) tai phong Sinh thai bien,
Vién Hai duong hoc véi dinh ky do 2 tuan/lan.

Phuong phap thu thap so liéu
Chi s sinh san ca bé me

Strc sinh san thuc té (S6 luong trimg/ca
cai): Tong sb trimg ca vira moi dé s¢ dugc dém
truc tiép bang mat thuong thdng qua hinh dnh
phdng to chup toan bd 6 tritng bang may anh
Canon powershot A2200HD 14.1 mega plxels

Tan suat sinh san cia ca = S lan ca sinh
san trong toan b¢ thoi gian thi nghi¢m/30 ngay
(s6 lan/thang).

Thoi gian tai thanh thuc va sinh san = Thoi
gian tinh tir 4c ca sinh san lan dau den sinh san
lan cubi/so6 lan ca tham gia sinh san (ngay/lan)

Ty 1€ treng hao hut = S6 trung con lai sau
khi 4p x 100/s6 tring ca dé ngay dau. Tong sd
tring ca tai thoi diém truéc khi né s& dugc
dém tryc tiép bang mat thuong thong qua hinh
anh phéng to chup lai toan b 6 tring bang
may anh Canon powershot A2200HD 14.1
mega pixel.

Chi sé chdt lweng triemg

Duong Kinh cua trung: Sau khi cd dé tur
40-60 phit, ding panh nhon lay ngau nhién 5
trirng/1 t6 trimg cho yao ong eppendorf 1,5 ml
c6 chtra dung dich ¢6 dinh formol 4%. Duong
kinh cua tring dugc xac dinh bang thude do
trén kinh hién vi.
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Ty ¢ no cua trung (%) = (So triing ca con
lai trudc khi chuyén sang bé ng — S tramg
khong no) x 1Q0%/So tring con lai sau khi ap
truéc khi chuyén sang bé no. Trimg trusc khi
no s€ dugc chuyén sang bé riéng. Thoi diém
chuyén bé phu thuoc vao nhiét do, trong vong
6-7 ngay. Ca thuong ng vao buoi toi tir 19-21
h. Tong so trang con lai truéc khi chuyén bé da
dugc mo ta ¢ phan ty I¢ triing hao hut. S6 tring
khong n¢ s& chim xuong day va duoc thu lai
bang cach siphon day bé. Mot so tring khong
no khac con lai trén to s&€ dugc dém tryc ticp
bang mat trén gia thé.

Chi sé chdt lwgng du tring 7

Ty Ié song cua au trung sau 3 ngay tusi (%)
= (S0 ca no — s6 ca chét) x 100/S6 ca ng. Moi
ngay deu siphon toan bo ddy bé va dém so ca
chét trong 3 ngay ke tir khi trimg né.

Ty 1é di hinh cua au trung ca méi no (%):
Sau 12 h, tién hanh siphon toan b au trung ca
maéi no chet, yeu, nam day, hodc boi sat day, 1o
do, co dinh”méu trong formol 4% va quan sat
trén kinh hién vi. Au tring di hinh la nhiing au
trung c6 hinh dang bat binh thuong (cong than,
veo than, ngan than, ngan mi¢ng). Ty I¢ di hinh
cua au trung ca méi no (%)=so ca di hinh x
100/tong s6 c& méi nd.

Phwong phap xir ly so ligu

Cac két qua dugc tinh toan bang phuong phép
phan tich phuong sai mot yeu to (one-way
ANOVA) trén phan mém SPSS 18.0 dé so sanh su
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khac nhau gitra cac nghiém thic thi nghiém véi do
tin cay 95% (p < 0,05). S6 liéu duoc biéu dlen chu
yéu dudi dang gié tri trung binh + Sai sé chuan
(SE).

S liéu tho cua nghién cau biéu dién & dang
phan trim dugc chuyén ddi biang céch Iay
logarit, can bac hai, nghich ddo hodc mot so
ham khac. Kiém dinh vé& phan phéi chuan cua
dir liéu thd bang phép kiém Shapiro-Wild trong
SPSS.

KET QUA VA THAO LUAN
Cac yeéu to méi trwong trong thoi gian thi
nghiém

Trong qua trinh nudi thi nghiém cac yéu té
moi truong nudc dao dong khong Ion (d6 man

dao dong tir 33-35%o, pH tir 7,8-8,3, nhiét do
tr 27-29°C, ham lugng oxy hoa tan 4,4-5,6
mg/l, ham luong NH3/NH," nhé hon 0,01 mg/l)
nam trong gici han thich ng cho sy ting truong
va phét trién cua cé khoang c6 Nemo [19].

Anh hwéng chia Astaxanthin bd sung vao
thire in dén higu qua sinh san cia ca Nemo

Két qua thi nghiém da cho thiy ché do an
c6 bd sung Asta & cac ham luong khac nhau
trong ché do an cua ca bd me khong anh hudng
dén thoi gian tai thanh thuc va sinh san, tan
suét sinh san, va suc sinh san thuc té cua ca bd
me (p > 0,05). Tuy nhién viéc b6 sung Asta da
cai thién duwgc ty 1€ trang hao hut trong qué
trinh 4p (p < 0,05) (bang 2).

Bang 2. Anh huéng cia cdc ham luong astaxanthin bé sung vao thirc an
ca khoang c6 Nemo b6 me Ién hiéu qua sinh san

Cac chi tiéu hiéu

i UeuT NT1 NT2 NT3 NT4 NT5
qua sinh san

Thoi gian tai thanh
thuc va sinh san 1562 +1,031° 1454+0,864°  1356+0934% 1345407450 1353 +0,274°
(ngay/lan)
Tan suat sinh san 1,94+0136°  2,08+0223%  224+0262°  224+0227° 222 +0,080°%
(lan /thé&ng)
tsé“(ctrzgg /2‘;” U 50956 + 34,2767 396,56 + 31 463° 411,56 +48.967° 41589 +48,764* 420,00 + 35273

Ty 1€ trang hao hut

bc
(%) 48,69 + 3,278

32,29 + 2,657°

19,45 + 3,305° 14,66 + 2,698° 20,68 + 2,944%

Ghi chd: Cac ky hiéu s6 mii khac nhau trén cting mot hang biéu thi sy sai khac co ¥ nghia thdng ké (p <
0,05). S6 liéu trinh bay dudi dang gié tri trung binh + SE

Két qUa thi nghi¢m cho thay tan suat sinh
san cua ca khoang ¢6 nemo bé me dao dong tir
1,94-2,24 lan/thang, thoi gian tai thanh thuc va
sinh san tu 13,45-15,62 ngay/lan va khong bi
anh huong boi ché do an co bd sung Asta (p >
0 05) Thoi gian tai thanh thuc va sinh san cta
ca Nemo bo me trong nghién ciru tuong dong
véi mot sb nghién ctu trude day, dao dong trr 9
den 17 ngay [18] hay tir 12-15 ngay/lan [20].
Két qua nghlen cau cho thay, thoi gian tai
thanh thyc va sinh san cta ca Nemo bd me
khong bi anh huong boi Asta bo sung vao thac
an (p > 0,05).

Stc sinh san trung binh cua ca khoang c6
Nemo thap nhat & nghiém thirc doi ching 309
trang/d va cao nhat & nghlem thirc b6 sung 200
mg Asta/kg thac an vai 420 tmng/o tuy nhién
khong cO su sai khac c6 y nghia gitra cac

nghiém thac (p > 0,05). K&t qua nghién ctu
nay ciing tuong tu nhu cac nghién cau trén cé
vugc Nhat Lateolabrax japonicus [21], ca vang
Carassius auratus [22] va ca tuyét Gadus
morhua [23].

Qua phén tich thong ké ciing cho thay ty 1€
hao hut tring dat gia tri thip nhat & ché do in
bo sung 150 mg Asta/kg thic @n (14,66%) va
cao nhat & ca bd me an thuc an ddi ching
(48,69%) (p < 0,05). O cac nghiém thuc bo
sung 100, 150 va 200 mg Asta/kg thuc an
khong sai khac véi nhau (p > 0 05) tu 14,66—
20,68 % nhung lai thap hon c6 y nghia (p <
0,05) so véi nghiem thirc 50 mg/kg thirc &n va
nghiém thirc doi chimng (Ian luot 1a 32,29% va
48,69%). Qua d6 cho thay, bo sung Asta vao
thuc an voi ham luong tor 100 va 150 mg
Asta/kg thuc an da cai thién ty 1€ hao hut triang
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cua ca khoang CO Nemo. Ty I¢ tring hao hut
trong thoi gian 4p ¢6 thé lién quan dén tap tinh
an trang cua loai cd nay. Tap tinh an trimg
cling da dwgc ghi nhan trén nhiéu loai céa
khoang c¢6 [24-26]. Tring bi an thuong la
trang khong thu tinh, trang yeu trung bénh.
Tuy nhién, trong thi nghiém nay co ghl nhan
nhimg truong hop thuong Xay ra vei ca bd me
dé lan dau, sau thoi gian ap den ngay tha 7,
mac du nhan thay su phat trlen diém mit cua
tring nhung c4 bd me van tiép tuc in tru’ng
Hién tuong nay ciing bét gap trén nhiéu ho ca
nhu ho cd chép Cyprinodonts, ho cad gai
Gasterosteids, ho ca thai duwong Centrarchids,
ho Hexagrammidae, c& bong bién Cottidae, ho
ca rd Cichlids, ho ca thia Pomacentridae, ho ca
Tripterygiids, ho ca Blennids va ho ca
Belontiids [27]. Mot s6 nghién ciru da cho thy
ché d6 an day da c6 thé lam giam hién tuong
an trang cia ca b me da duoc ghi nhan trén ca

Pomatoschistus mlcrops [30]. Nguoc lai, hai
nghlen ctru trén cé bong Etheostoma [31] va cé
ba gai Gasterosteus aculeatus flabellare [32]
da chi ra viéc cho an day da hay khong cling
khong lam anh huéng dén tinh an tring cua hai
loai ca nay.

Anh hwéng cia ham lwgng Astaxanthin bd
sung vao thire an ca khoang ¢6 Nemo b6 me
I&n chit lwgng tring va au trung

Cac chi tiéu vé chit luong triing va 4u tring
ca khoang c6 Nemo trong thoi gian thi nghiém
duoc thé hién ¢ bang 3.

Két qua nghién cau chi ra rang, kich thuéc
cua triang c& moi dé khong phu thugc vao ché
d6 an bd sung ham lugng Asta khéac nhau (p >
0,05) nhung kich thudc au tring ca méi né thi
nguoc lai (p < 0,05). Kich thudc au tring ca ¢
cac nghiém thirc 50 va 100 mg Asta/kg thac an
c6 su khéc biét co y nghia so vaoi nghiém thac

thia  Stegastes  rectifraenum  [28], ca
Aidablennius  sphynx  [29], «c& bdng

dbi chirng va nghiém thic bd sung Asta cao
hon (p < 0,05).

Bang 3. Anh hudng cua cac ham luong Astaxanthin b sung vao thirc dn
dén chat luong trimg va au tring

Céc chi tiéu phﬁt lugng

RPN NT1 NT2 NT3 NT4 NT5
trang va au trung
Kich thuéc trimg (mm) CD:231£0,062° 2,26 +0,071° 2,27 +0,065° 2,36 +0,067° 2,28 0,063
CR:1,14+0,055° 1,19 +0,052° 1,26 + 0,049° 3,43 £0,031™ 3,48 +0,043°
Kich thuéc 4u tring (mm) 3,27 £0,021° 3,36 £ 0,020 3,42 0,022 3,30 £0,028° 3,23 £0,037°
Ty 1& no (%) 79,78 £ 1,772 88,47 £ 0,744° 91,67 +0,299° 92,14 + 0,959° 89,31 £ 0,927
Ty 1& séng (%) 89,95 + 0,134° 92,33+£0941°  9426+0,303° 93,57 +1,058° 91,89 +1,104®
Ty I¢ di hinh (%) 1,55 £ 0,325 2,03 +0,334™ 0,73 £0,184° 0,55 +0,173° 1,19+0,304®

Ghi chu: Cac ky hiéu sé mii khac nhau trén cing mot hang biéu thi sy sai khac c6 ¥ nghia thong ké (p <
0,05). S liéu trinh bay duéi dang gia tri trung binh + SE.

Nghién ctu ciing di cho thay két qua vé ty
18 no, ty 1é sbng va ty 18 di hinh c6 su khac biét
c6 y nghia giira cac nghiém thirc bo sung Asta.
Ty l¢ no cua ca khoang c6 Nemo cao nhat ¢
nghiém thire cho an Asta 150 mg/kg thie an va
khong sai khac so véi nghiém thac 100 mg/kg
thirc an (Ian luot 12 92,1% va 91,6 %) (p > 0,05) va
khac bi¢t c6 y nghia so voi nghiém thuce dol
chung (79,7%) (p < 0,05). Ty 1€ song cua au
tring ca 3 ngay tudi ciing cho két qua tuong tu,
cao nhat & ham lugng bo sung Asta 100 va 150
mg/kg thac an (94,2% va 93,5%) va hao hut
nhiéu nhat ¢ nghiém thic khdng bd sung Asta
(89,9%). Ché do an bd sung ham lugng Asta
150 mg/kg thirc an cho thay ty 18 di hinh cua 4u
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tring thap nhat (0,55%) nhung khong sai khac
so v&i nghiém thac bo sung Asta 100 mg/kg
thue an (0,73%) va 200 mg/kg thic an (1,19%)
(p > 0,05) nhung khac biét so véi hai nghiém
thac con lai.

Bén canh d6, két qua nghién ciru da chi ra
rang, kich thudc trang, ty 1& ng, ty 1¢ song va ty
I& di hinh cua c& khoang c6 Nemo duogc cai
thién dang ké & nghiém thac b sung Asta 150
mg/kg thirc an (p < 0,05) tuy nhién, khong co
su khéc biét vé kich thugc cua trang ca khoang
c6 Nemo & céc ché do cho an khac nhau (p >
0,05). Nhiéu nghién ciru da chitg minh vai trd
cia viéc bd sung Asta vao thirc an gitp cai
thién kha ning sinh san caa mot s déi tugng
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thay san [6, 10, 21, 22, 33]. O c4 vang
Carassius auratus, ché d6 an b6 sung 150 mg
Asta/ kg thure an (so véi 50 va 100 mg) trong
150 ngay ciing di lam ting dang ké dén chat
luong tinh trung va ty I¢ thu tinh cua ca [22].
Pangantihon-Kuhlmann et al., (1998), da nhan
thy su cai thién st sinh san, phét trién budng
trang va dé trang cua tdm st gidng Penaeus
monodon khi bo sung Asta (100 mg/ kg) trong
61 ngay [33]. BS sung Asta da cai thién ty 1¢
thy tinh va ty 1¢ sdng cua ca nhu ca hao soc
Pseudocaranx dentex [6], c& hoi van
Oncorhynchus mykiss [10], ca vugoc Nhat Ban
(Lateolabrax japonicus) [21] cling da duoc
chting minh. Anh huéng tich cuc nay cua Asta
c6 thé lién quan dén cac chirc nang chong oxy
hod cua carotenoids [14, 15], hoat dong tién
vitamin A, bao vé khoi tia UV [12, 13] va
chéng oxy hoa chdng lai cac tén thuong goc tu
do [14].

Ngoai ra, quan sat mau sic tring ca khoang
c6 nemo bang mét thuong mac di chi mang
tinh twong ddi nhung cho thiy trimg cua c& bd
me cho an thirc dn co bd sung Asta c6 mau
vang cam dam hon so vdi tring cua ca bd me
trong ché do an khong bo sung Asta. Cé khong
c6 kha nang tu tong hop Asta ma lay ching tir
thirc an va tich trlr trong thit, da, gan va cac co
guan sinh san. Mau sic 6 tring khéc nhau gitra
c4 bd me cho in Asta va khong cho an Asta
cling duoc ghi nhan & ca vuoc Nhat Ban (L.
japonicus) [21], ca trap do Pagrus major hay ca
cam Nhét Ban S. quinqueradiata [6]. Nghién
ctu trén ca hoi cau vong Oncorhynchus mykiss
dd cho thdy mdi quan hé thuan giita sic t6
trang va thu tinh ciing nhu sy séng s6t cua
trang ca khi bo sung carotene trong ché do an
cho ¢4 [12]. Cac nghién ciiu trén céac loai cé hoi
(Salmo trutta Linn) [34], Oncorhynchus mykiss
[35] khi tham gia sinh san di cho thay Asta
dugc huy dong tur cac mo co, thit va gan sang
budng trimg cua c& céi, va mau sic da cua con
duc. Twong tu Sy tao mau trén da va thit ca hoi,
ham lugng carotenoid trong tring ciing cho
thay biéu hign mau sic cua tring. Bén canh do,
Hoff (1996) da cho rang ty 1€ no va ty 18 sbng
cua au trung ca khoang c6 Nemo c6 lién quan
dén sic t6 trang cé [19].

KET LUAN

Sau 13 thang thir nghi¢m anh huorng caa
Astaxanthin b sung vao thirc an cho ca bd me
khoang ¢6 Nemo da cho thdy kich thudc cua
tring, thoi gian tai thanh thuc, tan suat sinh
san, stc sinh san thyc té ca khoang co6 Nemo
khéng phu thuéc vao ché do an c6 bo sung
Astaxanthin nhung cé tac dong dén ty 1€ trang
hao hut, ty I¢ no, kich thuéc au trung, ty lé
séng va ty lé di hinh cua au trng. Ngoai ra,
qua phan tich sé ligu da xac dinh muc téi vu
cua Astaxanthin bo sung vao thac an cho ca
Nemo bé me 1a 150 mg/kg thtrc an.

Loi cdm on: Bai béo c6 st dung mot sb dir
licu cua dy 4n “Hoan thi¢n quy trinh va thir
nghiém san xudt giébng va nudi thwong mai ca
khoang c¢6 Nemo (Amphiprion ocellaris)”
Vién Han lam Khoa hoc va Cong nghé Viét
Nam (VAST.SXTN.03/17-18) do ThS. Hd
Son Lam lam chu nhiém. Chlng téi xin chan
thanh cam on Vién Hai duong hoc, Vién Han
lam Khoa hoc va Coéng nghé Viét Nam di hd
trg kinh phi va diéu kién vat chat dé hoan
thanh nghién ciru nay.
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