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TOM TAT: Nghién ctu ndy nham danh gia anh huéng cua Astaxanthin bé sung vao thirc dn
I&n sy tich lily sic t6 nay trong co-da cling nhu kha nang chiu séc d6 mudi va khang lai doc t6 dong
(CuSQ,) cuia c& khoang c6 nemo (Amphiprion ocellaris) thuong mai. Cé thi nghiém chiéu dai trung
binh 33,05 + 3,2 mm. Nam nghiém thirc cho an chira ham lugng Astaxanthin bo sung khac nhau: 0
(ddi chtng), 50, 100, 150, 200 mg/kg thirc an. Sau 8 tuan thi nghiém, ham lwong Astaxanthin tich
lity trong co-da c& nemo thap nhat ¢ nghiém thac ddi chimng 2,11 + 0,13 pg/g, trong khi ¢ nghiém
thic 150 va 200 mg Astaxanthin/kg thirc an dat trén 10 pg/g. BS sung 150 va 200 mg
Astaxanthin/kg thirc an lam tang kha niang chiu sé¢ d6 mudi va khang lai doc té dong cua ca nemo.
Cé chdng chiu dugc 1au hon (>50 phut) so va6i nghiém thirc ddi chimg (42,4 phat) trong méi truong
c6 d6 mudi 0%o (p<0,05); Ty Ié c& chét dusi 68% thay vi 100% & nghiém thie ddi chimg sau 5 va 7
ngay nudi trong moi trueong 5%o va 10%. twong ng (p<0,05). Ti I& sdng trén 75% cao hon han so
véi nhém dol chirng (54%) khi séc trong méi truong Cu®" - 96 h (p<0,05). Tuy nhién, khong cé su
khéc biét vé lugng Astaxanthin tich lity va kha ning chiu sé¢ ¢ hai nghiém thuce b6 sung 150,
200 mg Astaxanthin/kg thirc an (p>0,05). Nhu vay, Ham luong t6i wu b sung astaxanthin vao thirc
an cho c4 nemo thwong mai 12 150 mg/kg da tao nén su tich lity sic t cao trong co-da; 1am tang kha

nang chiu séc do mubi va khang lai doc té dong.

Tir khéa: Astaxanthin, ca khoang cé nemo, sic td, sc do mudi, sbc ddng.

PAT VAN DE

Astaxanthin 1a mét loai carotenoid c6 mat
trong co thé mot so loai thuy san, lam cho co,
da va triing cua chung c0 mau vang, cam hay
do [1]. Cac loai ca va giap xac khong thé tu
téng horp dugc carotenoid. Vi vay, Astaxanthin
phai c6 san trong moi truong song tu nhién
hoic dugc bd sung tir ngudn thie dn cua chunq
[2, 3]. Vai tro cua Astaxanthin trong nudi tréng
thuy san dang ngay cang dwoC quan tam va
nhiéu nghién ctru da hudng toi viéc xac dinh
cac chtrc nang sinh hoc khac cua Astaxanthin
[4]. Ngoai viéc tao mau sac cho vat nudi thuy
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san dé dap ung thi hiéu cua nguoi tiéu dung,
Astaxanthin con dam nhan nhiéu chic ning
khac nhu bao v¢ co thé chong lai su oxy hoa,
sinh sin va phat trién [5, 6] dap tng mién dich
va dé khang bénh [5] Hién nay, dé duy tri va
lam cho mau sic ca canh tuoi hon, song dong
hon, trong mdi truong bé nudi can phai cung
cap cho ching mot ché d6 dinh dudng co
nhitng chat bd sung mau hiéu qua. Astaxanthin
la sic té thuong duoc su dung nhat do hiéu qua
da dang cua no dén suc khoe vat nudi thay san
bén canh kha ning tao mau. Nhiéu nghién ctu
cho thiy ham lugng ti uu Astaxanthin trong
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thire an s¢ tao nén sy tich lily cao nhét trong co
thé [7-101]. i o )

Céa khoang ¢6 nemo la loai ca pho bién va rat
dugc ua chugng trén thi truong ca canh nho mau
sac, hinh dang dep va dé thich nghi trong diéu
kién nudi gitr [11]. Mot sb nghlen cau Ve vai tro
cua Astaxanthin dén mau sic va ting truéng cua
ca nemo da duoc tlen, hanh. Khi phan tich mau
sac va ham lugng sac to trong co va da ca,
Tanaka va nnk., (1992) da két luan ring
Astaxanthin la sac to chu ycu trong cac loai
carotenoid ton tai ¢ loai ca nay [12]. Astaxanthin
tao mau sic dep cho ca nemo [13, 14], tuy nhién
lai it anh huong den tang trudng va ti I¢ song
cla ca ¢ giai doan 30 ngay tudi [15]. Tac dong
cua Astaxanthin dén cac loai va cac giai doan
khac nhau cta dong vat thiy san la khac nhau.
Hau hét anh huong cta Astaxanthin dén kha
ndng dé khang véi stress moi truong mai duoc
tién hanh ¢ tdm. Cac nghién ctu gan day cho
thdy, Astaxanthin gilp ting cuong suc chéng
chiu cta tom trudc sy cang thang do thiéu OXY,
séc @6 mudi [6, 16, 17], séc nhiét 6], soc
amoniac va stress bénh ly [10]. H!eu biét vé anh
huong cua Astaxanthin dén ste dé khang cua ca
néi chung C(:)n rat han che. Cho dén nay, chua c6
mot cong bo nao ve vai tro ctia Astaxanthin den
kha nang chiu soc cua ca nemo. Vi vay, ching
t0i tien hanh nghién ciu nay dé kiem tra tac
dong cua vigc bo ,sung Astaxanthin vao thirc an
den sy tich Ity sic to nay trong co thé va khd
ning khang lai su thay ddi diéu kién ly, hoa cua
moéi trudng nudi trén ddi twong ca khoang ¢
nemo thuong mai.

PHUONG PHAP NGHIEN CUU

Doi twgng nghién ciru. Ca nemo (Amphiprion
ocellaris Cuvier, 1830) duoc san xuat tai trai
thuc nghiém Phong Cbdng nghé Nubi trong
thuoc Vién Hai duong hoc.

Thirc an cho ca thi nghiém. Thic an cong
nghi¢p NRD 5/8 (INVE) v6i ham luong protein
>55%, lipid >9%, chit xo <1,9%, d6 am <8%,
tro <14,5% duoc s dung nhu mot ché do an co
ban. Thac an ché bién cho 5 nghiém thirc dugc
b6 sung ham luong Astaxanthin khac nhau: 0
(d6i chang), 50, 100, 150 va 200 mg/kg thiic an
tuong tng v6i nghiém thiee 1 dén nghiém thuc
5. Astaxanthin dugc sir dung trong thi nghiém
¢ tén thuong mai la Carophyll Pink 10% CWS
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(Thuy S). Thuc an sau ché bién dugc siy kho
va bao quan & 4°C cho dén khi st dung. Ca
dugc cho an thic an tuong duong 5% khoi
luong co thé vao cac thoi diém 8 h va 16 h
trong ngay. Thirc 4n thira va chét thai trong bé
nubi s& dugc Vvé sinh sau khi cho an khoang 1 h.

Thiét ké thi nghiém. So d6 khdi noi dung
nghién ctru duoc thé hién ¢ hinh 1.

Chon 550 ca thé nemo c6 kich ¢ thuong
mai (> 30 mm), khoe manh cé chiéu dai trung
binh Ia 33,05 + 3,29 mm cho nghién cuu nay.
Trong do:

100 con dugc nudi trong bé kinh thé tich
300 L va cho an thirc an cong nghiép NRD 5/8
(INVE) trong 6 tudn dé xac dinh LCs - 96 h
cua Cu?" dbi véi ca nemo. Thi nghiém duogc
tién hanh theo phuong phap nudc tinh Va khoéng
thay nudc trong 96 h vaoi 5 nong d6 Cu® tir 0,5;
1; 1,5; 2; 2,5 mg/L va 1 d6i chang (0 mg/L)
bang phwong phap hoa tan CuSO, vao moi
truong nuéc. MSi nong do duoc 13p lai ngau
nhién trong 3 bé 30 L véi 15 c4 thé khoe manh
(twong duong 5 con/bé 30 L). Trong sudt thoi
gian thi nghi¢m ca khong dugc cho an. Theo
ddi va ghi nhan sé ca chét sau 96 h. Gia tri
LC50-96 h s& dugc tinh bang phuong phap
Probit [18] sir dung phan mém SPSS 18.0.
450 con dugc phan b ngqu nhién vao 15
bé thi nghi¢m, mat do 30 con/bé. V6i 5 nghi¢m
thac: 0 (doi chung), 50, 100, 150 va 200 mg
Astaxanthin/kg thirc an. Mai nghiém thic gom
3 bé ngau nhién va duoc cho in thire an tuong
g voi tig nghiém thirc. Sau 8 tuan nuoi ca
dugc dung de thuc hign 2 thi nghiém sau:
Thi nghi¢m I (thi nghi¢m soc do muoi):
Trong 8 tuan thi nghiém, d6 muoi ciaa méi
truong nudi dao dong tr 33 - 35 va khong co
su sai khac dang ké glua cac be nudi. Kiém
tra kha ning chiu séc do6 mudi cua ca (su
dung ca ¢ 5 nghiém thac cta thi nghlem )]
bang cach chuyen nhanh ca tr moi truong
nudi sang moi truorng cb 6 mubi 0, 5, 10%o,
véi moi do muoi chuyen 15 ca thé trong mai
nghi¢m thuc (5 con/be) mdi bé c6 thé tich V
= 30 L. Theo ddi va ghi chép day dua bleu
hién cua c4, theo ddi thoi c’nem ca chet va s
lugng cé chét. Véi do mudi 0%o: Kiém tra va
ghi nhan thoi gian sbng cua ca ¢ cac nghiém
thirc. V6i do muoi 5 va 10%o: Xac dinh thoi
gian dé ca4 & mot trong cac nghiém thirc chét
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100%. Tir d6 tinh ti & chét tich liy cua ca &
cac nghiém thac con lai. . .
Thi nghiém Il (thi nghiém soéc dong
(CuSQy)): Sau 8 tuan thi nghiém, chon 24 ca
thé cua mdi nghiém thirc (twong dwong 8 ca

thé/bé 30 L) chuyen sang Nuoi trong moi
truong chira doc té ddng véi ndng do Cu® bang
gia tri LCs da xac dinh dugc. Trong thoi gian
thi nghi¢m ca khong dugc cho an. Quan sat, ghi
lai ti 1€ song cua ca sau 96 h.

Anh huéng ciia Astaxanthin b sung vao thike #n I&n sy tich lily sic té trong co-da, kha niing
chiu soc @9 muoi va khang lai dgc to6 dong cia ca khoang co nemo, Amphiprion ocellaris

thwong mai
v
+ v
450 con — 15 bé, mat do 30 con/bé 120 L 100 ca nemo
L2 v
An thtre 4n bd sung Astaxanthin Nudi trong bé 300 L
v
v v v v An thirc 3n khéng b sung Astaxanthin
0 0,05 0,10 0,15 0,20 v
(gkkg) || (glkg) (9/kg) (9/kg) (9/kg) 6 tuin
| 2 A 4 ; A 4 v v
8 tudn Sbc Cu?* (mg/L)(5 con/bé, 3 1an lap)
v v
v v v v v v v v
L Kha nang chiu Kha ning 05 ! L5 2 25
Tich lay sac to sbc do mudi khéng lai doc \/ v z v v
trong co-da (%) t6 dong
Xéc dinh LC50 Cu* - 96 h
v v
MGi nghiém thirc MGi nghi¢m thuc
3 lan lap, 5 con/bé 3 lan lap, 8 con/bé
30L 0L
v
Sbc Cu* (LCsy) |
Két qua
v

Két luan va dé xuét y kién

Hinh 1. So db khdi ndi dung nghién ctu

Thu thap sé liéu. Cac chi tiéu méi truong:
Nhiét @6 (°C), pH, dd man (%o), dugc xac dinh
bang may Horiba U10 (1 Ian/ngay vao lucl4 h),
chi s6 TAN xac dinh bang phuong phap
Indophenol blue. Trong quéa trinh nudi thi
nghiém céc yeu t6 moi trudng nudc it dao dong
(bang 1), nam trong gidi_han thich ung cho sy
sinh truong va phat trién cua ca khoang co
nemo.
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Sau 8 tuan thi nghi¢m, ca & cac nghi¢m thirc
thi nghlem dat ty I¢ song cao, trén 90% (bang 2),
s6 ca nay dugc sir dung dé danh gla ham luong
Astaxanthin tich Ity trong da - co c4 va kha ning
chiu séc cua ca véi do mudi va doc t dong.

Phan tich ham luong Astaxanthin tich liy
trong co, da (str dung 9 ca thé cho mdi nghlem
thac) cua ca theo phuong phap cua Chen va
Meyers (1984) [19].
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Bang 1. C4c yéu té mai trudng trong thoi gian nudi thi nghiém

Nhigtdd ('C) Béman (%9 pH NH/NH; (mgh) DO (mgf)
-2 B 4558
@8512012) @512016) 78-83 0-ooL @2+0%)

Bang 2. Anh hudng cua Astaxanthin dén ty Ié song cua ca khoang c6 nemo

Ty lé séng 61 L62

L63 L64 L65

S (%) 332963

9533+2333

96,67+2028 96,67+2028 A33+1333

Ghi chi: S6 ligu trinh bay dudi dang gié tri trung binh + sai s chuan.

Ham Iugng Astaxanthin duoc tinh theo con
thuc cua Kelly - Harmon 1972 [20]:

AD.10*

TERAG
Trong dé: Y: pglg Astaxanthin/khéi luong
tuoi; A: Do hap thu cua dung dich & 476 nm;
D: Thé tich dich chiét thu duoc (ml); G: Khi
lugng tuoi cla co, da (g); d: Bé& day cua cuvet
(d=1 cm); E: H¢ sb tat cua Astaxanthin (tec do
hip thu cua dung dich Astaxanthin 1% voi
cuvet 1 cm) trong dung moi PE.

Ty 18 chét tich liy dugc tinh theo cong thrc:

M
M(%):N—d><100

0

Trong dé: Md- S6 ca chét lity tinh dén thoi
diém d (con); No- Sb ca thi nghiém ban dau
(con).

Phwong phap xir Iy s6 liéu. Sir dung phuong

phép phan tich phuong sai mot yéu té (one-way
ANOVA) trén phan mém SPSS 18.0 dé so sanh
su khac nhau gitra cac nghi¢m thic thi nghi¢m
Vvéi do tin cay 95%. S liéu dugc biéu dlen chu
yéu duéi dang Gié tri trung binh + Sai s6 chuan
(SE).

KET QUA NGHIEN CUU

Ham lwgng Astaxanthin tich liy. Phan tich
ham luong Astaxanthin thuc té trong thirc an
duoc st dung cho cac nghiém thirc cho thay:
thirc an cong nghiép NRD 5/8 (INVE) duoc st
dung c6 chaa mét lugng nho Astaxanthin
(15 17 mg/kg). S¢ di trong thirc dn ddi chiing
c6 chira mét luong nho Astaxanthin co thé la
do céc thanh phan tao nén thirc dn c6 chua
Astaxanthin, mic du vay lugng Astaxanthin
nay rat nho (15,17 + 0,52 mg/kg) nén khong
dnh hudéng ding ké dén két _qua thi nghi¢m.
Dong thoi, chénh léch giita liéu lwong bo sung
va lugng Astaxanthin twong ung trong thuc an
khong dang ké (bang 3). Piéu nay dam bao cho
tinh chinh xac cua nghién cuau.

Bdng 3. Luong Astaxanthin trong thtc an va tich lity trong co thé ca

Nghiém thirc (mg/kg) 0 50 100 150 200

AStaxa”t(ng/é)Thu’C 4N 1517+052°  61,70+043° 114,72 +046° 160,52+1,01° 207,44 +0,67°

Astaxanthin - Co, da 2,11 +0,13° 4,88 + 0,30 752 +0,48° 10,49 £ 0,16° 11,15 + 0,28°
ca (1g/g)

Ghi chi: S6 liéu trinh bay dudi dang gia tri trung binh + sai s6 chuan. S liéu cuiing hang c6 cac
chir cai khac nhau thé hién sai khac c6 y nghia thong ké (p<0,05).

Sau 8 tuan nudi thir nghiém, ham hrong Sac
t6 Astaxanthin tich liy trong co va da ca nemo
tich Iily thap nhat ¢ nghiém thac ddi ching
2,11 + 0,13 pg/g, trong khi ¢ nghi¢m thac 200
mg Astaxanthin/kg thic an 1én dén 11,15 +

0,28 pg/g (p<0,05). Tuy nhién, khdng co su sai
khac c¢6 y nghia thong ké gitra nghi¢ém thirc
thare an bo sung 200 va 150 mg Astaxanthin/kg
thirc an (p>0,05).
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Anh huéng cia Astaxanthin dén kha ning
chiu soc do muoi cia ca nemo. Trong 8 tuan
thi nghiém, d6 muoi cta moi truong nubi dao
dong tir 33%o dén 35%o (bang 1)va khéng co0 sy
khac biét dang ké giira cac be nudi.

Khi chuyen tur bé nudi sang moi truong co
dd mudi 0%o, ca nemo & cac nghiém thirc khac

nhau déu chét trong vong 1 h (bang 4). Khong
co sy khac biét c6 y nghia vé thoi gian song
cua cd ¢ cac nghiém thic 0, 50, 100 mg/kg
(p>0,05). Tuy nhién, & nghiém thirc ca dn thirc
dn chira 150, 200 mg Astaxanthin/kg thic an,
ca chong chiu dugc lau hon (>50 phit) so vo6i
nghiém thic doi chirng (42,4 phat) (p<0,05).

Bang 4. Thoi gian séng cua ca & cac nghiém thirc khac nhau khi séc do mudi tir 33%o xudng 0%o

Nghiém thire (mg/kg) 0 50

100 150 200

Theoi gian séng (phat) 42,4 + 1,44°

44 + 1,00°

46,4 + 1,63® 51,8 +2,27° 50,2 +2,87°

Ghi ch: S6 liéu trinh bay dudi dang gid tri trung binh + sai s6 chuan. S liéu ciing hang c6 céc
chir cai khac nhau thé hién sai khac c6 y nghia théng ké (p>0,05)

Ty I chét tich liy khi do muol thay doi
mot cach dot ngot tr 33%o Xuong 5%o sau 5
ngay va 33 xudng 10%o sau 7 ngay dugc thé
hign ¢ bang 5. Khong co su khac bigt co y
nghia vé ti 1& chét tich liy ctia c& & cac nghiém
thire bo sung Astaxanthin 0, 50, 100 mg/kg sau
5 ngay chuyén sang moi truong €6 do muoi 5%o
(p>0,05). C6 sy cai thién dang ké vé ty 18 chét
¢ nghi¢m thiac 150 va 200 mg Astaxanthin/kg
thirc an so véi nghiém thae doi ching (p<0,05),
ty 1& nay nho hon 68% & nghiém thuc 150 va

200 mg Astaxanthin/kg thic an, thay vi 100%
& nghiém thic dbi chung Khi séc trong moi
truong do mudi 10%o, ca nemo ¢ nhoém ddi
ching va nghiém thl:l’C‘ b6 sung 50 mg
Astaxanthin/kg thirc dn déu chét 100% trong
vong 7 ngay. O ba nghi¢m thirc con lai, ti 1¢
chét tich liy cta ca thap hon déng ké so véi
nghiém thtre d6i chitng va nghiém thic bd sung
50 mg Astaxanthin/kg thic an (p<0,05), tuy
nhién su sai khac giira cac nhom nay la khong
¢6 y nghia thong ké (p>0,05).

Bang 5. Ti I& chét tich liiy ctia c& sau 5 ngay vai do mudi 5%o va 7 ngay véi dd mudi 10%o

Nghiém thirc (mg/kg)

S6 ngay chiu séc Do mubi
50 100 150 200
Ty 1é chét 5 5%o 100+ 0* 93+7° 877  60x12° 677"
(%) 7 10%o 100+ 0* 100+ 0° 73+7° 67+7° 67+ 7°

Ghi chi: S ligu trinh bay dui dang gia tri trung binh + sai s6 chuan. S6 ligu cling
hang c6 céc chir cai khac nhau thé hién sai khac c6 y nghia thong ké (p<0,05).

Anh hwéng cia Astaxanthin dén kha ning
khang lai ddc té dong CuSO, ciia c& nemo.
Két qua nghién cau cho thdy, ndng do
Cu®*cang cao thi ty I& chét cang cao. Nong do
Cu® thap (0,256 mg/L) khong anh huong dén
ty 1é séng cua ca (ty 1é chét 0%) (hinh 2). Gia
tri LCso ctia Cu®* - 96 h ddi véi ca nemo trong
nghién ctu nay duoc xac dinh la 1,43 mg/L
(twong dwong 5,57 mg/L d6i véi CuSO,).

Ti 1¢ song cua ca ¢ cac nghiém thuc khi
nudi trong moi truong chira Cu** duoc pha Véi
nong do 1,43 mg Cu®*/L nuéc sau 96 h dugc
ghi nhéan ¢ bang 6.
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Hinh 2. Ty I¢ chét tich lily cua nemo theo néng
d6 dong thi nghiém sau 96 gio

O cac nghiém thtc b sung 0, 50, 100 mg
Astaxanthin/kg thirc an khong c6 sy sai khac vé



ti 16 séng cua ca sau 96 h nudi trong moi tru:orng
chtra doc té ddng (p>0,05). Ti 1é sdng cua ca &
cac nghi¢gm thic 150, 200 mg/kg tuong tng la
75% va 79% cao horn han so véi nhom doi
ching (54%) (p<0,05), tuy nhién su sai khac
gitra hai nghiém thac nay la khong co6 y nghia
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(p>0,05). Nhu vay c6 thé théy, bé sung
Astaxanthin véi ham luong 150 va 200 mg/kg
trong thuc an giGp ting kha nang chong chiu
clia ca nemo voi doc to dong trong méi truong
S0 véi nghiém thace ddi chang.

Bang 6. Ti I¢ song ciia ca & cac nghiém thirc sau 96 h nudi trong méi truong doc té dong

Nghiém thirc (mglkg) 0

50 100 150 200

Ti 1& séng (%) 54 + 4°

63+ 7%

67 + 4% 75 + 7 79 + 4™

Ghi chi: S6 ligu trinh bay dudi dang gid tri trung binh =+ sai s6 chuan. S6 ligu ciing hang c6 cac
chir cai khac nhau thé hién sai khac c6 y nghia thong ké (p>0,05).

THAO LUAN

Nghién ctru nay da ching minh dugc mébi
lien h¢ gitta ham luong Astaxanthin tich Iy
trong co va da ca khoang cd nemo voi IIeu
luong sic to6 duoc bé sung vao thuac an. Bo
sung 150 va 200 mg Astaxanthin/kg thic an
mang dén sy tich lily cao so véi cac nghiém
thirc bo sung voi ham luong Astaxanthin thap
hon. Tuy nhién, véi luong bd sung cao hon
150 mg Astaxanthin/kg thic an thi sy tich lay
sac t6 nay ting thém khong dang ké. Piéu nay
hoan toan phu hop vé6i nhan dinh caa Ben va
nnk., (2009), bo sung Astaxanthin véi lidu
luong cao hon muc téi wu khong lam ting thém
hiéu qua Astaxanthin d6i véi vat nudi [21]. Két
qua nghién ctru nay ciing tuong ty voi nghién
ciru cua Alireza va Bijan (2015) ¢ tdm thé chan
trang [22], luong Astaxanthin tich liiy trong co
thé tom an cac khau phan chua Astaxanthin bd
sung 1a 100 va 200 mg/kg cao hon so v4i nhom
an thic an bd sung 50 mg/kg va nhoém doi
chiing. Tuy nhién gitra hai nghiém thuc nay lai
khong c6 sy khac biét co y nghia vé luong
Astaxanthin tich 1ty (p>0,05). Thi nghiém trén
tom he Nhat Ban, Yamada va nnk., (1990) cting
da két luan rang, khi lugng Astaxanthin bo
sung ting tr 0 dén200 ppm, su tich tu
Astaxanthin ciing ting 1én dat téi da Ia
29,1 mg/kg khdi lugng than [23]. Tuy nhién,
khi lwong bé sung cao hon 200 ppm thi ham
lwong tich tu trong mé khong tang, nhu vay
lwong Astaxanthin da dat tGi ngudng bdo hoa.
Pan va Yew (2004) ciing da thu dugc két qua
tuong tyu khi nghién ctru vé tom s [24].

Két qua nghlen cau cho thay, khi chuyen
sang cac moi trudng c6 d6 mudi thay doi dot

ngot thi d6 mudi cang thap, thoi gian ca chét
cang nhanh. Tuy nhién viéc bdé sung
Astaxanthin vao thrc an vgi cac ham lrong
150, 200 mg/kg da 1am tang cucyng suc song va
giam ti 1& chét tich lily cua c& so véi nhoém an
thire an khong bd sung. Két qua cua nghién ctu
nay hoan toan tuong dong véi nghién ciru truéc
kia cua Darachai ya nnk., (1998). Darachai va
nnk., (1998) cho rang b sung Astaxanthin vao
thire dn giup kéo dai thoi gian 50ng cua tém khi
chiu séc d6 mudi (tr 32% xudng 2%o trong
2 h), cAc nhém tém an thic an co6 bd sung
Astaxanthin c6 thoi gian ma ti 1& chét tich 1oy
la 50% lau hon (37 - 44 phut) so v4i nhém doi
chirng (32 phut) [16].

Mic di dong 1a mot nguyén tb vi lwgng can
thiét cho cac loai sinh vat trong d6 c6 ca, tuy
nhién, & nong do cao, dong la mot trong cac
kim loai doc hai nhat dbi véi ca vi gay anh
hudéng dén su tang truong, hoat dong cua
enzyme va smh san [25 26]. Anh huong cua
nong d6 Cu* trong moéi truong dén ca nemo
g1a1 doan ca bot da dugc nghién ctu bo1 Furuta
va nnk., (2005) cho thay, nong do Cu tang tur
0-160 ug/l da lam téng dan ti 1¢ sbéng cua Cca.
bac biét, ti I¢ song cuacao nong do 160 pg/l la
80% cao hon han so véi dbi chung (30%) O
nong d6 cao hon thi ti 1& séng cua ca giam
nhanh [27]. Céc loai kh&c nhau chiu anh hudng
ctia dong khac nhau phu thude vao do tudi, kich
thudc, phuong phap thir nghiém va chét luong
nudc [28, 29]. Gia tri LCs ctia Cu® - 96 h dbi
V6i ca nemo trong nghién ctru nay dugc xac
dinh la 1,43 mg/L. Két qua nay hoan toan phu
hop voi nhan dinh cua Bryan (1976). Theo
Bryan (1976) thi gia tri LCs- 96 h cua Cu®* ddi
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VGi ca bién va giagp xac dao dong ti 0,2 -
3 mg/L [30]. Astaxanthin b6 sung vao thic an
Vv6i ham lugng 150, 200 mg/kg da 1am tang ti I¢
séng sot cua ca nemo so Vi nhom dol ching
khi nudi trong méi truong chira Cu** ndng do
1,43 mg/L. Nhu vay, b6 sung Astaxanthin vao
thie an lam téng strc dé khang cua ca nudi khi
chdng chiu véi doc to Cu?®

Ngoai ra, mot sé nghlen cau vai tro cua
Astaxanthin 1&n kha ning chiu séc mot sé ddi
tuong nudi thuy san da dugc chung minh.
Chien va nnk., (1999) cho thay, tdm cho dn mot
khau phan c6 chira ham luong cao hon cua
Astaxanthin thi ti 18 séng sét cao hon S0 V6i
nhom dbi chung trude sy thay déi cua ndng do
oxy hoa tan (< 1 mg/L trong 4 h) [31]. Nghién
cau cua Diaz va nnk., (2014) két luan rang
Astaxanthin nhu mot chit bao vé giup tom
chéng lai cang thang do nitrit [32].

Theo Darachai va nnk., (1998) sy thay doi
dot ngot vé méi truong 601 hoi vat nubi thay
san tiéu ton nhiéu ning luong hon dé duy tri sy
6n dinh &p suat tham thau. Diéu nay lam ting
cudng sy co mat caa cac gdc oxy hoa trong co
thé ching [16]. Va vi, Astaxanthin trong cau
trdc ¢6 nhiéu no6i doi (13 noi doi) véi mot quy
dao electron khdng 6n dinh nén Astaxanthin la
mot chat chéng oxy héa rat manh, gitp bao vé
co thé bang cach két hop véi cac goc tu do dé
vd hiéu hoa chung [33]. Vi thé, bd sung
Astaxanthin gilip ting cuong strc dé khang cua
vat nubi vai cang thang do su thay dbi diéu
kién hoa, Iy méi truong gy ra. Diéu nay giai
thich vi sao bd sung Astaxanthin vao thuc an da
lam tang kha nang chiu séc (46 mudi va Cu®)
Cta cad nemo thuong mai.

Astaxanthin b6 sung vao thic an voi ham
lugng 150, 200 mg/kg dd lam ting sic té tich
liy trong co thé va tang kha nang chiu sbC (doC
t6 ddng va su thay d6i dot ngot do mudi) so voi
nhém d6i ching. Tuy nhién giita hai nghiém
thac nay thi anh huéng cua Astaxanthin lai
khong c6 sy khac biét. Didu nay co thé 1a do
ham luong bo sung Astaxanthin 150 mg/kg da
tao nén sy tich Illy cao gan muac bdo hoa cua
sic t6 nay trong co va da c& nén viéc bd sung
thém thi hiéu qua Cua Astaxanthin cling khong
tang thém. O cac nghiém thac bd sung 50,
100 mg/kg thi anh hudng cua Astaxanthin dén
kha ning chiu séc cua ca lai khong thé hién rd
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s0 v6i nhom dbi chimg. Nhu vay, viéc str dung
Astaxanthin dudi mic yéu cau can thiét caa co
thé vat nuoi thuong khéng mang lai hiéu qua
t6i wru cua Astaxanthin, trong khi sir dung trén
muc can thiét gi4 thanh san xut s& cao do lang
phi va lgi nhuan sé& glam Liéu hrong
Astaxanthin trong co thé qua cao thi ca va giap
xac s¢ tu thdi ra moi truong va lam tang chi ph1
san xuat. Vi thé, d& mang lai hiéu qua cao va cé
loi nhat ching t6i khuyén cdo nén bd sung
Astaxanthin voi nong do 150 mg/kg thuc an
trong nudi ca nemo thuong mai.

KET LUAN VA KIEN NGHI

Két Iuan Ham luong Astaxanthin tich lay
trong co-da & nghiém thiec bd sung 150 va
200 mg Astaxanthin/kg thuc &n dat trén
10 pg/g thay vi 2,11 + 0,13 pg/g o nghiém thirc
doi chung.

B6 sung 150 va 200 mg Astaxanthm/kg
thic an lam tang kha nang chiu soc do muoi
ctia c& nemo. Ca chdng chiu dugc 1au hon (>50
phut) so véi nghlem thae dol chung (42,4 phut)
trong méi trudng ¢d dd mudi 0%o; Ty 1¢ ca Chet
duoi 68% thay vi 100% ¢ nghiém thic doi
chimg sau 5 va 7 ngay nudi trong méi truong
d6 mudi 5%o va 10%o tuong ung

Astaxanthin b sung vao thic dn da cai
thién kha nang chiu séc véi doc t dong cua ca
nemo. Ti Ié song cha ca ¢ cac nghiém thac 150,
200 mg Astaxanthin/kg thiac an tuong ung la
75% va 79% cao hon hin so v&i nhom dol
chang (54%) khi sbc trong méi truong Cu®
96 h cua ca nemo. i

Ham lwgng t6i wu bo sung Astaxanthin vao
thire @n cho ca nemo thuong mai la 150 mg/kg
lam ting sac t trong co thé va kha nang chiu
sbc (46 mudi, dong) sau 8 tuan nudi.

Kién nghi. Can c6 nhitng nghién ctu tiép theo
dé xac dinh liéu trinh st dung trong chu ky
nudi thich hop cho ca nemo thwong mai nham
glam chi phi cho nguoi nuéi nhung khong lam
giam vai tro cua Astaxanthin.

Can c6 nhing nghién ctru tiép theo vé vai
trd cua Astaxanthin dén kha nang mién dich
cua ca nemo ndi riéng va céa canh noi chung.

Loi cam on: Chlng t6i xin chan thanh cam on
Ban lanh dao Vign Hai dwong hoc, Phong
Cong nghé Nudi trong di tao diéu kién thuan



loi nhat vé thoi gian, co s¢ vat chat va trang
thiét bi thi nghiém dé chung tdi hoan thanh
nghién ciu nay.
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EFFECT OF DIETARY ASTAXANTHIN ON PIGMENT
ACCUMULATION IN THE MUSCLE-SKIN, RESISTANCE TO
SALINITY STRESS AND COPPER TOXICITY OF COMMERCIAL
CLOWNFISH, Amphiprion ocellaris

Ho Son Lam, Phan Thi Ngoc
Institute of Oceanography, VAST

ABSTRACT: This study examined the influence of Astaxanthin added in feed on pigment
accumulation in the muscle-skin, as well as resistance to salinity stress and copper toxicity of
clownfish (Amphiprion ocellaris). Mean length of fish was 33.05 £ 3.29 mm. Five experiments
were performed with synthetic Astaxanthin contents: 0, 50, 100, 150 and 200 mg/kg diets. After 8
weeks of the experiment, the pigment accumulation of Astaxanthin in the muscle-skin of clownfish
was the lowest in the control treatment of 2.11 + 0.13 pg/g, while these treatments of 150 and
200 mg/kg diets were over 10 pg/g. The treatments of 150 and 200 mg Astaxanthin/kg increased the
resistance to copper toxicity and salinity stress test of the fish. The resistance of the fish was longer
(>50 minutes) compared to the control (42.4 minutes) in an environment with salinity of 0%o
(p<0.05); The mortality was below 68% instead of 100% in the control after 5 and 7 days of culture
in the environment 5% and 10%o., respectively (p<0.05). The survival rate of fish was over 75%,
respectively, significantly higher than the control (54%) when being cultured in the environment of
Cu®" - 96 h (p<0.05). However, there were no significant differences in accumulation of Astaxanthin
and resistance to the stress test in two treatments of 150, 200 mg/kg diets (p>0.05). Thus, the
optimal content of astaxanthin supplement in fish food was 150 mg/kg diet, which created high
pigment accumulation in the muscle-skin; increased resistance to salinity stress and copper toxicity.

Keywords: Astaxanthin, clownfish, pigment, salinity stress, copper stress.
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