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TOM TAT: Céa khoang cé (Amphiprion ocellaris) (~2,4 c¢m) dwoc nudi trong hé thong loc tuan
hoan thé tich 50 lit, mar dg 20 con/bé va cho an trong 10 tuan bang cac thire dn c6 bé sung 6 nong
dé mannan oligosaccharide (MOS): doi chirng, 0,05%; 0,10%; 0,15%; 0,20%; 0,25% va 16 bé sung
0,30%. CAc chi tiéu do dac bao gom: ty |1é chu vi bén trong va bén ngoai thanh rugs, ham heong
protein trong co va té bao mau tong so. Két qua nghién cizu cho thdy, ty Ié chu vi thanh rugt c& cao
nhat ¢ 16 ¢6 ham lwong MOS 0,10% va 0,15% ty Ié ndy thdp nhdt ¢ 6 doi chiing va 16 bé sung 0,3%
MOS (P < 0,05). O nong dg thap hon hodc cao hon 0,1 - 0,15% cd déu cé dién tich bé mgt thanh
rugt thap (P <0,05). Sau 4 tudn nudi ham heong protein trong co cd dao dong tir 12,85%P dén
15,53%P. Protein trong co' cd ¢ tuan thie 10 cao hon so véi tuan thir 4, nhung khéng sai khdc
(P>0,05) va ham heong protein cing khéng cé khdic nhau c6 ¥ nghia thong ké giga cac 16 thi
nghiém ¢ cac lan do (tuan 1 va tuan 10) (P < 0,05).Téng sé té bao mau ca ¢ tuan thiz 10 cao nhat ¢
16 cho an 0,05% (26,22x10° + 2,80x10° th/mm?®) ké dén 1& nghiém thiic bé sung 0,25% MOS va 0,10%
MOS dat gid tri lan heot 1a 21,54%10° + 3,65x10° th/mm?> va 20,73%10° + 7,88x10° th/mm>. Mdt dg té bao
mau thdp nhdt ¢ 16 cd cho an 0,15% MOS (11,02x10° + 2,00x10° th/mm?). Mdr dg té bao méu sai khac
¢6 Y nghia thong k& gita [6 cho an 0,05% MOS (16 2) so Véi 6 doi chimg MOS va 16 ¢a bé sung 0,15% MOS

(P <0,05).

Tir khod: Ca khoang csé, Amphiprion ocellaris, mannan oligosaccharide, hinh thai rugt,

protein, té bao mau.

MO PAU

Ca khoang cb thuéc ho Pomacentridae la
loai ca canh bién c6 gia tri thvong mai va
ching duoc nubi lam canh phd bién vi chung
c6 mau sic dep. Loai ca khoang cd nemo
(Amphirion ocellaris) duoc cho sinh san nhan
tao thanh cong trong didu kién nudi nhét. Tuy
nhién trong qua trinh nudi ca thuong bo an, ca
con cham Ion, ty 1€ 50ng thap. Vi vay, tim kiém
giai phap nang cao toc do sinh truéng va ty 1¢
sbéng ca khoang cb con 1a van dé can thiét hién
nay. Trong qua trinh nu6i, khi cad bi bénh,

khéang sinh hoic hoa chét thuong duoc st dung.
bay la giai phap tac thoi va tac dong xau téi
mdi truong. Nhiéu cong trinh nghlen ctu da
chirng minh bé sung preblotlcs c6 thé 1am ting
téc d6 sinh tmong va sutc khoé vat nubi. Tuy
nhién, chua c6 cong trinh nghién ciu bd sung
ché phim sinh hoc dic biét 1a mannan
oligosaccharide Ién ca khoang cb.

Prebiotics 1a loai dudng chat chuyén biét
danh cho mot sé nhém sinh vat ¢ lgi cho co
thé vat cha. Thong qua viéc cung cap dinh
dudng mot cach co chon loc cho mot hoac mot
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s6 vi sinh vat 0 loi trong duong ruot, prebiotic
lam thay ddi c6 chon loc hé vi sinh vat duong
rudt cua vat chu. Prebiotic con dugc xem la
chat kich thich hé mién dich cua vat chi [16].
Mannan oligosaccharide (MOS), la mét loai
prebiotic tu nhién, duoc chiéc xuat tir thanh té
bao nam men (Saccharomyces cereV|C|ae)
dugc sir dung nhidu trong chin nuéi gia suc,
gia cam. Két qua nghién ciu cho thay bé sung
mannan oligosaccharides vao thirc @n d@ cho
nhiéu hiéu qua tich cuc dbi véi nhleu loai thuy
san khac nhau nhu: ¢ bon [7], ca tam [3] ca
trap [10]; ca da tron [15], ca hoi [6, 7], ca chép
canh [1, 2].

Nham cung cap co s¢ khoa hoc cho viéc st
dung Mannan oligosaccharide (MOS) bd sung
vao thirc an dé taing cuong suc khoe cia ca
nudi, ching tdi b tri thi nghiém nghién ctu
anh huong cua cac ndng do MOS b sung vao
thirc @n 1én hinh thai rudt, ham lwgng protein va
t¢ bao mau coa ca khoang cO nemo,
Amphiprion ocellaris ¢ giai doan con non.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Hé théng nudi va cé thi nghiém

Hé thdng nudi: tong sé 21 bé thuy tinh, the
tich 50 lit, phan chia thanh 3 h¢ thong loc tuan
hoan, tir d6 chung t6i do cac yéu té moi trudng
theo 3 h¢ thong nay. Mdi bé nho va bé loc tuan
hoan déu c6 gan h¢ thong suc khi 24/24. Téc do
nuGe chay & mdi bé khoang 0,5 lit/phdt. Str
dung ca khoang c6 nemo (Amphiprion
ocellaris), khoe manh c6 kich thudc trung binh
24,15 mm, chon loc tir trai san Xuit giong cé&
khoang Co phong Cdéng nghé nudi trong. Thi
nghlem tién hanh tai Tram thyc nghi¢m va co
s nubi cua phong Céng nghé Nubi trong Vién
Hai duong hoc tir thang 5/2013 dén thang
11/2013.

Chuén bi thire dn thi nghiém

Str dung thtrc an cong nghiép Lansy (dam
40%, lipid 9%, 2,5% xo0, kich thudc hat
~ 0,8 mm) lam thirc an doi .chtng. Thirc &n trén
¢6 ham luong va thanh phan dinh dudng chinh
phu hop cho ca canh [14, 17] Str dung ché
pham thwong mai Bio-Mos® (Alltech, USA).
Str dung 6 ham lugng MOS khac nhau (0,05;
0,10; 0,15; 0,2; 0,25; 0,3%) bd sung vao thirc
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an tong hop Lansy, dé khd va bao quan & 4°C
cho dén khi sir dung.

Bo tri thi nghiém

Cé thi nghiém duoc tha ngiu nhién vao bé
thi nghiém véi s lugng 20 con mdi bé va duoc
nudi thich nghi 7 ngay trude khi tién hanh thi
nghiém. Thi nghiém bao gém 7 nghiém thiic va
3 1an lap cho mdi nghiém thuc. Tung nhom 3 bé
thi nghiém dugc chon ngau nhién va cho an 1
loai thirc an ¢6 ham lugng MOS trén va nudi
trong 10 tuan. Thu miu dém té bao mau (2
tuan/lan), protein trong co phan tich lic bit dau,
tuan 4 va tuan 10, thu mau rudt & tuan thi 10.
Chiam soc va quan ly ca thi nghiém

C4 sé& cho an mdi ngay 2 lan vao budi sang
va budi chiéu. Luong thirc an duoc cung cip
theo nhu ciu cua cd bang cach quan sat truc
tiép. Trong subt thoi gian thi nghiém: nhiét do
dao dong trong khoang 28,5 - 29,9°C, pH dao
dong trong khoang: 7,8 - 8,1. P6 man nam
trong khoang 33,81 - 34,45%0 va NH,/NH; nam
trong khoang 0 - 0,25 ppm.

Thu thap va xir ly s6 ligu

Ty 1¢ chu vi trong va ngoai thanh rugt: Mau
rudt ca thu mdi bé 1 con (3 con mdi nghiém
thirc) vao lic két thac thi nghiém (tuan 10).
Giai phdu va cb dinh rudt ca trong dung dich
formol 10% truéc khi tién hanh cat tiéu ban.
Tiéu ban duoc quan sat dudi kinh hién vi
Olympus CX 31 & d¢ phong dai 100 lan va
dugc chup bang may anh Olympus E330. Po
chu vi mat trong va ngoai thanh rugt (méi 16 do
5 mau) cua cd bang phin mém ImageJ, theo
phuong phap cua Dimitroglou et al. [6]. Ty 1¢
chu vi bén ngoai va chu vi bén trong thanh rugt
(PR) dugc tinh theo cong thuc: PR = a/b.
Trong d6: a: chu vi trong cda ruét.; b: chu vi
ngoai cua rudt.

Ham lrong protein trong co cd khoang ¢
nemo: Mau phan tich protein trong co ca dugc
thu vao ldc bt dau thi nghiém, tuan thir 4 va
tuan the 10. M&i bé thu ngau nhién 1 ca thé,
téng s6 mau cho mdi nghiém thic 1a 3 & moi
lan thu mau. Ham lugng protein tdng sb trong
co ca dugc phan tich dua theo phuong phap cua
Bradford (1976).



Té bao mau tong so: Mat do té bao mau ca
dugc thu luc két tha thi- nghi¢m, mdi bé thu
ngau nhién 1 ca thé, sé miu l1a 21 c4 the Mau
duoc thu tir tinh mach dudi bang ong tiém
1 mL, c6 chta san 0,2 mL nu6¢c muoi sinh ly
lam chit chdng dong mau. Thé tich mau thuc té
mol lan hut dwoc ghi lai de tinh ty 1¢ pha loang.
Dém méu biang budng d¢ém hong cau Neubauer
Improved Bright-line duci kinh hlen vi 0 do
phong dai 400 lan. Mat do hong Cau duoc tinh
theo cong thirc sau: Mat do té bao mau
(HC/mm) = A x 4000 x B/80. Trong do: A:
tong sb luong té bao mau dém duoc trén 5 0
dém 16n hay 80 6 dem nho (mdi 6 dém lon co
16 6 nho); B: hé s6 pha lodng; Thé tich 1 6 dém
nho la 1/4000 mm® (dién tich 1 0 nho:
1/400 mm?, chiéu day tir mat budng dém dén
lamelle: 1/10 mm).

Thong ké s licu: Tinh toan gia tri trung
binh, sai sd, ty Ié song bang phan mém Excel.
So sanh ham lugng protein trong co, ty 1€ chu

Anh huong cua oligosaccharide b sung ...

vi thanh rudt va sé luong té bao mau cua cé
nudi gitra cac 16 thi nghlem bang phuong phap
phan tich phuong sai (ANOVA) Gia tri P <
0,05 dugc xem la khéc nhau c6 y nghia thong
ke gitra cac gia tri trung binh.

KET QUA

Mot sé yéu t6 méi trwong trong bé thi
nghiém

Qua bang 1 thy ring trong sudt thoi gian
thi nghiém nhiét @6 dao dong trong khoang
28,5 — 30°C, pH dao dong trong khoang: 8 -
8,3. D6 mdn nam trong khoang 34 - 35%o,
NH./NH; nam trong khoang 0 - 0,25 mg/L va
NO; dao dong tr 0 - 0,25 mg/L. Theo cac
nghién ciru trude day, cac yeu to m01 trudng
trong bé thi nghlem (bang 1) déu nam trong
ngudng cho phep va khong anh huong dén su
tang trudong va ty 1& séng cua ca khoang co
nemo (Ha Thi Lé Loc, 2005).

Béang 1. CAc yéu td méi truong trong bé thi nghiém.

Nhiét d6 (°C)

D6 man (%o) pH

NH4/NH;z (mg/L) NO; (mg/L)

28,5-30°C

34-35 8-83

0-0,1 0-0,25

Hinh thai rugt ciia ca nemo khi cho én cac
ham lwgng MOS khéac nhau

Bang 2: Ty I¢ chu vi bén trong va chu vi bén
ngoai thanh rudt (PR) ciia c& nemo & tuan 10

L6 thinghiém PR
1 1,66 +0,71%
2 1,72 + 0,09°
3 2,17+0,09°
4 2,12 + 0,15
5 1,80 + 0,05%
6 1,70+ 0,11%
7 1,62 + 0,05"

L6 1: d@oi chimg, L6 2: 0,05%, L6 3: 0,10%, Lo
4:0,15%, L6 5: 0,20%, L0 6: 0,25%, Lo 7: 0,3%.

S6 li¢u trinh bay 1a gid tri trung binh * sai so.
Sé liéu cung cot cé cdc chir cdi khdc nhau thé hién
sai khac c6 y nghia thong k& (P <0,05)

Ty 18 glua chu vi bén trong va chu vi bén
ngoai dat gi tri cao nhat ¢ 16 3 va 4 (Ian luot 1a
212+015va217+009)vathapnhat0|01
va 16 7 (gia tri 1an luot 12 1,66 + 0,71 va 1,62 +
0,05). Ty 1¢ nay khong c6 su sai khdc c6 y
nghia thong ké gitta cac 16 1, 2,5,6va 7 (P >
0,05) va gitta 16 3 va 16 4 (P > 0,05). Tuy
nhién, ty 1€ gitra chu vi bén trong va chu vi bén
ngoai cua ca ¢ 16 3 va 16 4 (0,10% va 0,15%
MOS) cao hon so voi cac 16 con lai (P < 0,05)
(bang 2, hinh 1).
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Hinh 1. L&t cit ngang mé rudt ca khoang ¢ nemo ¢ tuan 10
Trong dé: A, B, C, D, E, F va H lan lwot 1a c&c 16 thi nghiém 1, 2, 3, 4,5, 6 & 7. Lé 1: doi chung, L6 2:
0,05%, L6 3: 0,10%, L6 4: 0,15%, L6 5: 0,20%, L6 6: 0,25%, L6 7: 0,3%
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Ham luwgng protein trong co’ ciia cA nemo

Ham lugng protein trung binh cta cé lic
bit du thi nghiém Ia 12,33%. Sau 4 tuin cho
an, ham lugng protein thdp nhét & 16 di chirng
(161) va 16 3 (0,10% MOS) gié tri lan Iuot la
12,85%P va 12,64%P; ham luong protein cao
nhat & cac 16 4 (0,15% MOS) va 16 5 (0,20%
MOS), lan luot la 15,34%P va 15,53%P. Ham
lugng protein c6 xu hudng tang theo thoi gian
(tuan 10 cao hon tuan thir 4) trong cing 1 16
thirc an. Tuy nhién, két qua phan tich protein ¢
tuan thir 4 va tuan 10, khdng c6 su sai khac co
y nghia thong ké giita ham lugng protein trong
co ¢4 khoang c¢6 nemo & céc 16 thi nghiém khac
nhau (P > 0,05). Duy nhit nhém ca nemo an b
sung 0,2% MOS c¢6 ham lugng protein trong co
& tuan 10 cao hon ¢ y nghia so vai tuan thu 4
(P < 0,05) (hinh 2).
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Hinh 2. Ham luong protein (% TL T) cua ca
khoang c6 nemo ¢ céc 16 thi nghiém
L6 1: doi chung, L6 2: 0,05%, L6 3: 0,10%, L6 4:
0,15%, L6 5: 0,20%, L6 6: 0,25%, L6 7: 0,3%.
Sé liéu trinh bay 1 gi4 tr; trung binh + sai sé. So
liéu c6 cac chir céi khac nhau thé hién sai khac co y
nghia thong ké (P <0,05)
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Mat dé té bao mau cia ca nemo

Vao tuan thir 10 & tit ca cac nghiém thac, mat
d6 té bao mau dat gid tri cao nhét (26,22 x10° +
2,80x10° t/mm®) tai nghiém thic bd sung 0,05 %
MOS (16 2), ké dén Ia nghiém thic bd sung 0,25%
MOS (16 6) va 0,10% MOS (16 3) dat 21,54x10° +
3,65x10° th/mm?® va 20,73x10° + 7,88x10° to/mm”,
mat do t& bao méu ca thap nhit (11,02x10° +
2,00x10° t/mm®) & nghiém thac 0,15% MOS
(16 4). Té bao mau sai khac co y nghia giira 16 cho
an bo sung 0,05% MOS (16 2) so véi 16 doi ching
0,0 % MOS va 16 cho an thirc an ¢6 bo sung 0,15%
MOS (16 4) (P < 0,05) nhung khong c6 sur khac bigt
0 y nghia giira v4i cac nghiém thirc bo sung 0,1%,
0,20%; 0,25% va 0,30% MOS (P > 0,05) (hinh 3).
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Hinh 3. Mat d6 t& bao mau c& nemo (tb
x10°/mm?) & céc 16 bo sung MOS khac nhau
L6 1: doi chung, L6 2: 0,05%, L6 3: 0,10%, L6 4:

0,15%, L6 5: 0,20%, L6 6: 0,25%, L6 7: 0,3%
Sé liéu trinh bay 1 gi4 tr; trung binh + sai sé. So
liéu c6 cac chir cai khac nhau thé hién sai khac co y
nghia thong ké (P <0,05)

THAO LUAN

Bé mat thanh rudt 1a noi hip thu chit dinh
dudng va trao d6i ning luwong va vat chat quan
trong cua co thé. Dién tich bé mat ruot I6n va
khoe manh gitip qué trinh trao d6i chat hiéu qua
hon, 1am giam nang lugng tiéu héa (Sweetman
va cs., 2008). Ngoai ra, thanh rudt Ia noi cac vi
sinh vat gay bénh d& dang xam nhap vao co thé
vat chu. Thanh ruot khoe manh, véi hé vi sinh
vat ¢6 loi s& lam ting hiéu qua trao d6i dinh
dudng va suc khéng cuaa vat cha. Nhiéu nghién
ctu cho thdy hinh théi ruot cua ca ciing thay
d6i khi c& bi nhiém vi khuan gay bénh (Ringo
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va cs., 2007; Rlngo va cs., 2004) Ty 1€ gitra
chu vi bén trong va bén ngoai 6ng tiéu hoa cua
ca la mot trong nhitng chi tiéu dugc str dung
pho bién dé danh gia hinh thai cua rudt ca va
giap xac [5-8, 18].

Két qua nghién ctiu cta ching t6i cho thay
c0 su anh huong ro rét ciia ham lugng MOS bo
sung va hinh thai rugt cua ca khoang cb sau 10
tuan nubi. Két qua nay Cung phu hop VGi cac
ket qua nghién cuu trén cac loai ca khac cho
thay chu vi thanh rudt cua vat nudi ciing ting rd
rét khi b sung MOS vao thire an cua chung [6-
8], Két qua dé tai co s¢ nam 2012 cung cho
thdy c4 khoang c6 cho dn MOS ciing co ty I¢
chu vi thanh rudt ting rat nhiéu so véi 16 ddi
ching (Kién va cs 2012).

Ham lugng protein trong co 1a mot trong
nhiing chi thi quan trong danh gia diéu kién
dinh dudng va sic khoe cua cd [13]. Dinh
dudng can bing gitp ca sinh truong nhanh va
ham luong protein trong co ciing cao hon. Két
qua phan tich ham lugng proteln trong co ca
nemo khi cho dn bd sung cac ham lugng MOS
khong sai khac nhau c6 y nghia thong ké. Két
qua nay tuong tu nhu cac két qua nghién cau
trén ca tam, Huso huso (Razeghi va cs., 2012),
ca trap vang, Sparus aurata (Dlmltroglou va
cs., 2010) [10], ca trap mdm ngan, Diplodus
puntazzo (Piccolo va cs., 2013). Cac nghién
cau ndy cho thiy viéc bé sung MOS khdng lam
thay doi ham luong protein cta ca. Tuy nhién,
mot s6 cong trinh khac két luan rang ham
luong proteln trong co ca cho an MOS cao hon
hin so véi ca Kkhong cho an nhu trén ca chep
canh [2], c& hoi (Oncorhynchus mykiss) va ca
ré phi lai (Oreochromis niloticus x O. aureus)
[9, ca chém (Dicentrarchus labrax)
(Torrecillas va cs., 2007). Ddi v6i ca hdi Dai
Tay Duong, salmo sarla, khi b6 sung MOS vao
thirc an thi ham lugng protein trong ca lai giam
hon 5% (Grisdale-Helland va cs., 2008). Theo
nhan dinh cua Grisdale-Helland va cs. (2008)
anh huong cta MOS 1én ham lugng protein cua
C& ¢ thé tuy thude vao dic tinh cua ting loai.

Té bao mau duoc xem la mot chi tiéu quan
trong dé danh gia stiic khoe caa ca nudi [4]. Té
bao mau cua vat nudi cé thé bi anh huong tuy
thugc vao tinh trang dinh duong sic khog, bién
dong cac yéu t6 moi truong va kich thuéc sinh
vat. Két qua bude dau nghién cau anh huong
cua MOS trén cd khoang c6 nemo trong bao
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cao nay cho thay MOS c6 thé lam thay dol sb
lurong té bao mau ca nemo. Tuy nhién, sb liéu
con nhiéu dao dong I6n. Mirc do anh hudéng boi
ham luong MOS b6 sung qua cac méc thoi glan
khong c6 xu thé ro rang Nguyén nhan khac c6
thé do kich thude ca c6 kich thudc nho, the tich
mau thu duoc rat it 1am anh huong dén sai s khi
doc thé tich méau thu duoc.

Két qua nhién ctu cua ching t6i cho thay
mat d6 t¢ bao mau cua ca nemo chiu anh béi
ham lugng MOS bé sung. Két qua nay phu hop
vai nhiéu nghién Clru trén cdc loai ca khac nhu
cé chép [1, 2], ca tam [3], ca troi (Andrews va
cs., 2009). Tuy nhién, mot sb cong trinh nghién
ctu cho thay viéc bo sung MOS khong anh
huong dén cac cac chi sé huyét hoc dol voi cac loai
khac. Taati va cs. (2011) nhan dinh rang su thay
ddi cac chi sé té bao mau cé thé chiu anh
huéng bsi nhiéu nhan té khic nhau nhu dic
tinh cta timg loai, ham lugng MOS b6 sung va
thoi gian cho an bo sung.

Két qua budc dau cho thdy bd sung MOS
lam tang dién tich bé mat cua thanh rugt cua
khoang c6 nemo sau 10 tudn nudi, lam thay doi
ham luong té bao mAau, tuy nhién ham luong
protein trong co cd khong khac nhau c6 y nghia
khi bd sung cac nong d6 MOS khac nhau. Mic
di nghién ciru cla chiing toi bude dau cho thay
tinh tich cuc khi b6 sung MOS vao thirc in cua
c&4 khoang c6 nemo, mét s6 vin dé van can
nghién cau tiép nhu: anh huong cua MOS 1én
ca nudi o tinh trang sinh ly va bénh tat, kha
ning chdng choi vai sy thay dbi cua cac yéu td
mdi truong va cac sinh vat gay b¢nh. Nhin
chung nén bo sung 0,15%  mannan
oligosaccharide vao thuc @n cho ca khoang co
giai doan con non (~2 cm).

Loi cam on: Két qua nghién ctru 1a mot phén
cua dé tai nghién ctru anh huong MOS [én ca
khoang c6 nemo, tai Vién Hai du:crng hoc. Céc
tac gia xin chan thanh cam on su gitp d& cua
linh dao Vién va nhiing y kién déng gop quy
bau cua cac ddng nghiép dé hoan chinh bao
C4o nay.
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EFFECTS OF DIETARY MANNAN OLIGOSACCHARIDE ON MUSCLE
PROTEIN, INTESTINAL MORPHOLOGY AND BLOOD CELL COUNT
OF CLOWNFISH, AMPHIPRION OCELLARIS

Do Huu Hoang, Hoang Duc Lu, Pham Xuan Ky, Dang Tran Tu Tram, Nguyen Thi Kim

162

Bich, Ho Son Lam, Tran Van Huynh, Dao Viet Ha, Nguyen Thu Hong, Phan Bao Vi
Institute of Oceanography, VAST

ABSTRACT: Clownfish, Amphiprion ocellaris (2.4 cm) were cultured in recirculation system,
volume of 50 L and density of 20 fish per tank. Six levels of mannan oligosacharide (MOS),
including 0.05%, 0.10%, 0.15%, 0.20%, 0.25% and 0.30% were supplemented to the control diet
and fed to the fishfor 10 weeks. Collected data included ratio of internal and external intestinal
perimeter of the gut (PR), muscle protein content and total blood cell count. Result showed that the
PR was highest in the fish fed by 0.1 and 0.15% MOS and lowest in two groups of fish fed by control
and 0.3% MOS in their diet (P <0.05). After 4 weeks of diet feeding, protein content in the fish
among the treatments ranged from 12.85%P to 15.53%P. Those values seemed to increase at week
10 in compared to week 4, however; there was no significant difference in protein content among
the treatments at either week 4 or week 10 measurements. Total blood cell count of fish at week 10
were highest in the group of fish fed on 0.05% MOS (26.22x10°+ 2.80x10° cellssmm?®), followed by the
groups of fish fed 0.25% and 0.1% with blood count being 21.54x10° + 3.65x10° cellssmm® and
20.73x10°+ 7.88 x10° cellssmm’. Respectively the lowest blood cell count was in the fish fed by 0.15%
MOS MOS (11,02x10° + 2,00 x10° cells /mm®). There was a statistically significant difference between blood
cell count of fish fed by 0.05% MOS in compared to fish fed by control diet and 0.15% MOS (P < 0,05).

Keywords: Clownfish, Amphiprion ocellaris, mannan oligosaccharide, gut morphology,
protein, blood cell.
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