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TOM TAT: Cd khoang cd (A mphiprion ocellaris) (~2,4 cm) duoc nuéi trong hé lhéng loc Iuan
hodn thé tich 50 lit, mét dé 20 con/bé va cho an trong 10 tudn bng cdc thic an ¢6 b6 sung 6 nong
dp mannan oligosaccharide (MOS): doi chimg, 0,05%; 0,10%; 0,15%: 0,20%; 0,25% va l6 b6 sung
0,30%. Cdc chi tiéu do dac bao gom 1Y 1¢ chu vi bén trong va bén ngodi thanh rut, ham luomg
protein trong ca va 1€ béo méu tong s6 Ké é1 qua nghién ciru cho thdy, 1y lé chu vi thanh rugt cd cao
nhdt 616 ¢6 ham heong MOS 0, 10% va 0.15% 1y I nay thdp nhdt 6 16 doi chimg va I6 b6 sung 0.3%
MOS (P < 0,05). O néng do lhap how hodc cao hon 0,1 - 0,15% cd déu cd dién tich bé mat thanh
rut thap (P < 0,05). Sau 4 tudn nusi ham luong protewn irong co cd dao déng itr 12,85%P dén
15.53%P. Protein trong co ca & tuan thit 10 cao hon so voi tudn thir 4, niimg khéng sai khdc
(P>0,05) va him lupng protein ciing khéng co khdc nhau ¢ y nghia Ihong keé giiwa cde 16 thi
nghiém o cdc ldn do (udn | va tudn 10) (P < 0. ()5) Tung $6 1€ bio mdu cé & tudn thir 10 cao nhét &
16 cho dn 0.05% (26.22x10° = 2,80 10° tb/mnr’) ké din lis nghigm thire b6 sung 0,25% MOS va 0,10%
MOS dat gid i ln et la 21, 54%10° £ 3,65%10° thlmnr’ v 20,73%10° % 7,88 10’ tbsmm’ Méit d6 1€ béio
mdu Ihap nhdt 6 16 cd cho an 0,15% MOS (11, 02%10° £ 2.00%10° thimn?). Mgt d6 1 bao madu sar khdc
6y nghia thong ké giita 16 cho dn 0,05% MOS (16 2) so v6i 16 b1 chimg MOS va 16 cé b6 sung 0,15% MOS

(P<0,05).

Tir khod: Cd khoang 6, Amphiprion ocellaris, mannan oligosaccharide, hinh thar rudt,

proten, 1é bao mau.

MG PAU

Ca khoang c6 thuéc ho Pomacentridae i
loai c& canh bién c6 gia trj thuong mai va
chung duoc nudi lam canh phé bién vi chiing
¢6 mau shc dep Loai ca khoang c6 nemo
(Amplnprmn ocellaris) dugc cho sinh san nhin
tao thanh cong trong diéu kién nudi nhét. Tuy
nhién trong qua trinh nudi ca thuong bo dn, ca
con cham lom, ty 1€ song thip. Vi vdy, tim kiém
giai phap ning cao toc 49 sinh (nro‘ng valy 1§
song ca khoang cé con I van dé chn thiét hién
nay. Trong qua trinh nudi, khi ca bi bénb,

khang sinh hodc hoa chét thuomg dugc sir dung.
E)ay la giai phap tic thoi va téc dong xdu i
méi truong. Nhicu cong trinh nghlcn ciru da
ching minh bd sung prcblolncs c6 the lam ting
tdc dd sinh truomg va sirc khoé vat nudi. Tuy
nhién, chua cé cong trinh nghién clru bo sung
ché phim sinh hoc dic bigt la mannan
oligosaccharide 1én ca khoang co.

Prebiotics 1a loai dudng cht chuyén bigt
danh cho mot s& nhom sinh vét c6 loi, cho co
thé vat chi. Thong qua viéc cung cap dinh
dudng mét cach co chon foc cho mdt hodc mot
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6 vi sinh Vat cé loi trong duong rudt, prebiotic
lam thay di c6 chon loc hé vi sinh vat dudng
rugt cua vat chu. Preblouc con duge xem la
chét kich thich hé mién dich cia vat chu [16].
Mannan oligosaccharide (MOS), la mot loai
preblollc tu nhién, duoc chiée xut tir thanh té
bao ndm men (Saccharomyces cereviciae),
duge sir dyng nhiéu trong chin nudi gia suc,
gia cm. Ké qua nghién ctru cho thay bd sung
mannan oligosaccharides vao thirc an da cho
nhiu higu qua tich cuc déi véi nhleu loai thuy
san khac nhau nhu: ci bon (7], c& tam [3], ca
trap [10]; ca da tron [15], ca hoi [6, 7], cd chép
canh [1, 2].

Nhim cung cép co s& khoa hoc cho viée su
dung Mannan oligosaccharide (MOS) bb sung
vao thiic &n dé tang cuomg sic khoe cua cd
nudi, chiing tdi bo tri thi nghi¢m nghién ctiu
anh hudng cua cac nong d6 MOS bo sung vao
thirc an |én hinh thai ruét, ham luong protein va
t€ bio méu cia ca khoang c6 nemo,
Amphiprion ocellaris & giai doan con non.

VAT LIEU VA PHUONG PHAP NGHIEN
CcUU

Hé théng nudi vi c4 thi nghi¢m

Hé lhong nuéi: tong 5621 bé (huy tinh, the
tich 50 lit, phan chia thanh 3 hé thong loc tuin
hoan, tir d6 ching téi do cac yéu 16 mé1 truémg
theo 3 hé (hong ndy. Méi bé nho va bé loc tuan
hoan déu c6 gan he lhong suc khi 24/24. Téc do
nuéc chay & mdi bé khoang 0,5 lit/phut. Sir
dung ca khoang c6 nemo (Amphiprion
ocellaris), khde manh c6 kich thuée  trung binh
24,15 mm, chon loc Kir trai san xuAt giong ca
khoang cd, phong Céng ngh¢ nudi trong. Thi
nghlcm uén hanh tai Tram thyuc nghigm va co
s& nudi cia phong Cong nghé Nuéi trong Vién
Hai duong hoc tir thing 5/2013 dén thang
11/2013.

Chuin bj thirc in thi nghiém

Sir dung thirc an cong nghiép Lansy (dam
40%, lipid 9%, 2,5% xo, kich thudc hat
~ 0,8 mm) lam thic n dbi ching. Thire @n trén
¢6 ham lugng va thanh phin dinh dudng chinh
phi hop cho cé canh (14, I7] St dung ché
pham thuong mas Bio-Mos® (Alltech, USA).
Su dung 6 ham luong MOS khac nhau (0,05;
0,10; 0,15; 0,2; 0,25; 0,3%) bd sung vao thirc
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4n téng hop Lansy, dé khé va bio quan ¢ 4°%C
cho dén khi sir dung.
B4 trf thi nghi¢m

Cé thi nghiém duoc tha ngau nhién vao bé
thi nghiém véi s6 Iu'ang 20 con moi bc v duge
nudi thich nghi 7 ngay tmo‘c khi tién hanh thi
nghiém. Thi nghlem bao gdm 7 nghiém thiic vi
3 in IZp cho mdi nghiém thirc. Timg nhom 3 bé
thi nghiém duoc chon ngau nhién va cho in |
loai thirc dn c6 ham Iuang MOS trén va nugi
trong 10 tudn. Thu miu dém té bio méu (2
tuan/lan) protein trong co phan tich ic bit diu,
tuin 4 va tuan 10, thu mau ruét & tuén thir 10,

Chim séc va quin ly ci thi nghiém

Ca s& cho &n mdi ngay 2 lan vio budi sing
va budi chleu Lugng thire dn dwoc cung cap
theo nhu ciu cua ca bing cach quan sit tryc
(|ep Trong sudt thoi gian th{ nghlem nhiét d¢
dao dng trong khoang 28,5 - 29,9°C, pH dao
dong trong khoang: 7,8 - 8,1. Do min nim
trong khoang 33,81 - 34,45%0 va NHy/NH; nim
trong khoang 0 - 0,25 ppm.

Thu thap va xir Iy s6 ligu

Ty Ié chu vi trong va ngoai thanh rupt: Méu
rudt ca thu méi bé 1 con (3 con mbi nghiém
thirc) vao hic ket thic thi nghlem (tudn 10).
Giai phau va c6 dinh rudt c4 trong dung dich
formol 10% trucc khi tién hanh cat tiéu bin.
Tiu ban duge quan sat dudi kinh hlen vi
Olympus CX 31 & d¢ phong dai 100 lan vi
duoc chyp bang may anh Olympus E330. Do
chu vi mat trong va ngoai thanh rugt (mdi 16 do
5 mau) cia ci bing phin mém Imagel, theo
phuong phép cua Dimitroglou et al. [6]. Ty §
chu vi bén ngoai va chu vi bén trong thanh ruét
(PR) dugc tinh theo cong thic: PR = ab.
Trong do6: a: chu vi trong cda rudt.; b: chu vi
ngoai cia rudt.

Ham leong protein trong co ca khoang co
nemo: Mau phan tich protein trong co cd dugc
thu vao lic bat dau thi nghlcm tuan thir 4 va
tudn thir 10. Méi be thu ngiu nhién | cd lhEy
long 6 mau cho méi nghiém thirc 1a 3 & mor
lan thu mau. Ham lugng protein long 56 trong
co cd duge phan tich dua theo phuong phap cia
Bradford (1976).



Té bao mdu Iong 56: Mat d6 1é bao mau ca
duqc thu lic ké thu thi nghlcm moi be thu
ngau nhién | ca thé, s6 mau l1a 21 ca thé. Mau
dugc thu tr tinh mach dudi bang ong tieém
I mL, ¢6 chira sin 0,2 mL nuée mudi sinh ly
Iam chal chéng déng mau. Thé tich mau thyc té
mdi lan hit dugc ghi lai de tinh ty 1€ pha lodng.
Dém mau béng budng dém hdng chu Neubauer
Improved Bright-line du6i kinh hién vi & d¢
phéng dal 400 lan. Mjt do hong cau duoc tinh
theo cong thic sau: Mat d té bio mau
(HC/mm ) = A x 4000 x B/80. Trong dé: A:
tong s6 lugng 1é bao médu dém duqc trén 5 6
dém 16n hay 80 & dem nhé (mdi 6 dém lon <6
16 6 nho); B: hé sb pha loang; Thé tich 1 6 dém
nho la I/4000 mm* (dién tich 1 6 nho:
1/400 mm?, chiédu day tir mjt buong dém dén
lamelle: l/10 mm).

Thong ké s6 liéu. Tinh toén gid tri trung
binh, sai 5o, ty 1& song bing phan mém Excel.
So sanh ham lugng protein trong co, ty 1é chu

Anh huéng cia oligosaccharide bd sung . .

vi thanh rudt va sé lugng té bao mau cua cd
nuoi giira cac 15 thi nghiern bing phuong phap
phan tich phuong sai (ANOVA). Gia tri P <
0,05 dugc xem la khac nhau ¢6 y nghia théng
ké gilra cdc gia trj trung binh.

KET QUA

Mot sb yéu 5 moi trudmg trong bé thi
nghi¢m

Qua bang | thdy ring trong suét thai gian
thi ngh|¢m nhiét d¢ dao ddng trong khoang
28,5 - 30°C, pH dao déng trong khoang: 8 -
8,3. D6 man nam trong khoang 34 - 35%.,
NHJ/NH; nim trong khoéng 0 - 0,25 mg/L va
NO; dao déng tir 0 - 0,25 mg/L Theo cac
nghién ciru trude ddy, cac yeu 1o moi trudmg
trong bé thi ngh(em (bang 1) déu ndm trong
ngudng cho phep va khong anh huong dén su
ting truong va ty 1¢ song cua ca khoang cd
nemo (Ha Thij Lé Lc, 2005).

Bing 1. Cic yéu té méi trudng trong bé thi nghiém.

Nhigt 45 (°C)

D6 man (%) pH

NH.INH, (mgiL) NO, (mgiL)

28,5 - 30°C

34-35 8-83

0-0,1 0-0.25

Hinh thai rujt cia ca nemo khi cho an cac
ham lrgmg MOS khic nhau

Bang 2: Ty I¢ chu vi bén trong va chu vi bén
ngoar thanh ru$t (PR) clia ca nemo & tuan 10

L6 thl nghigm PR
1 166071
2 1724009
3 2171009
a 2121015
5 1,802 0,05
6 1702 011"
7 1621008

L6 1" di chimg. L6 2: 0,05% L6 3. 0.10% L6
4.0.15% L6 5: 0.20% L6 6. 0.25% L6 7: 0.3%

S6 hiéu tinh bay la gid iri trung binh = sai s6.
S8 héu clng cPl ¢6 cac chir cdi khde nhau thé hién
sai klic ¢é y nghia thong ké (P <0,05)

Ty 1& gida chu vi bén trong va chu vi bén
ngodi dat gid tri cao nhit 163 va 4 (lan lugt la
2,12 0,15 va 2, 17  0,09) va thap nhat ¢ 16 |
v 16 7 (gia tri lan lugt 1a 1,66 £ 0,71 va 1,62
0.05). Ty 1¢ nay khong cé sy sai khic ¢ y
nghia théng ké gilra cac 16 1,2, 5,6 va 7 (P >
0.05) va gira 16 3 va 16 4 (P > 0,05). Tuy
nhién, ty 1é gida 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 vi cic 16 con lai (P < 0,05)
(bang 2, hinh 1).
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Hinh 1. Lat cél ngang mé rugt ca khoang ¢ nemo & tudn 10 .
Trong d6 4. B. C. D, E. Fva H lan heot ki céc 16 thi ngluém 1.2, 34,5, 6& 7 L6 1 dor chimg, Lé 2:
0.05% L6 3: 0,10%, L6 4. 0.15%, Lo 5 0.20"% L6 6: 0,25%, L6 7; 0,3%
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Ham lugng protein trong co ciia c4 nemo

. Ham luong protein trung binh cua ca lac
bt ddu thi nghiém 1a 12,33%. Sau 4 win cho
an, hdfm lugng protein thip nhit ¢ 16 déi chirng
(161) va 16 3 (0,10% MOS) gid tri lin luot Ia
12,85%P va 12,64%P; ham lugng protein cao
nhit & céc 16 4 (0,15% MOS) va 16 5 (0,20%
MOS), lan luot 13 15,34%P va 15,53%P. Ham
lugng protein c6 xu huéng tang theo thdi gian
(tudn 10 cao hon tudn thir 4) trong cung 1 16
thic an. Tuy nhién, Kkét qua phan tich protein &
tuan thir 4 va tuan 10, khong c6 su sai khac c6
¥ nghia thong ké gitra ham lugng protein trong
co cé khoang c6 nemo & cic 1 thi nghiém khac
nhau (P > 0,05). Duy nhét nhém c4 nemo an bd
sung 0,2% MOS c6 ham lugng protein trong co
@ tuan 10 cao hon c6 ¥ nghia so vGi tuan thir 4
(P <0,05) (hinh 2).

20 R
Tubn4

Ld1 L62 LO3 Lb4 Lo5Lo6 LO7

Tuin 10

B

Ham lwong Protein (% TLT)
o

L61 b2 L63 LO4 LO5 LE6 LO7
Ham lugng MOS bb sung (%)

Hinh 2. Ham lugng protein (% TL T) cua ca
khoang co nemo @ cac 16 thi nghicm
Lol dér chimg, L6 2: 0.05% Lo 3 0,10% Lo 4
0.15% L6 5. 0.20% L6 6 0,25% L6 7 0.3%
86 Iigu trinh by la gid i trung binh % sai s6. 6
ligu co cdc chir cai khdc nhaw thé hién su khac c6 v
nghia thong ké (P <0.03)

Anh huéng ciia oligasaccharide b6 sung ...

Mit d¢ té bio miu cita c4 nemo

Vao wan thir 10 & tht ca cic nghiém thirc, mat
d6 te bao mau dat gid ui cao nhit (26,22 x10° +
2,80%10° th/mm’) tai nghiém thic bé sung 0,05 %
MOS (16 2), ké dén la nghiém thirc bb sung 0,25%
MOS (16 6) va 0,10% MOS (16 3) dat 21,54x10° +
3,65%10% tb/mm’ va 20,73x10° + 7,88x10° th/mm’,
mit dd (¢ bao mdu ca thip nhdt (11,02x10° =
2,00x10° t/mm’) & nghiém thirc 0,15% MOS
(16 4). Te bao méu sai khic c6 y nghia giira 16 cho
an bo sung 0,05% MOS (16 2) so véi 16 a6 chimg
0.0 % MOS va 16 cho én thiic &n ¢6 bo sung 0,15%
MOS (16 4) (P < 0,05) nhung khang c6 sur khic biét
€6 ¥ nghia gitra véi céc nghi¢m thire bé sung 0,1%,
0,20%; 0,25% v 0,30% MOS (P > 0,05) (hinh 3).

M1 d6 (& bao mau (108 Ibimm?)

M

L64 165
Ham luong MOS (%) bd sung

L61 L62 Lol
Hinh 3. Mét d6 té bao mau ca nemo (tb
x10%mm’) & cdc 16 bd sung MOS khac nhau
Lo 1 doi ching, L6 2: 0.05% L 3 0,10% L6 4:
0,15% L6 5:0,20% L6 6 0.25% L6 7: 0,3%
86 liéu rink bay L gi 1rf trung binh & sai 56, S8
liéu ¢6 cde chit c6i khde nhau thé hién sai khdc ¢6 y
nghia thong ké (P <0,05)

TIIAQ LUAN

B¢ mit thanh rudt 14 noi hap thu chit dinh
dudng va trao doi nang luong va vat chat quan
trong cua co thé. Dign tich bé mat ruét ton va
khoe manh gitp qua trinh trao doi chat hiéu qua
hon, lam giam nang luong tiéu hoa (Sweetman
vil ¢s.. 2008). Ngoai ra, thanh rugt 1a not cdc vi
sinh vit giy bénh dé ding xam nhap vao co thé
vit chi Thanh ruét khoe manh, véi hé vi sinh
vit cd loi s& lam tang hiéu qua trao doi dinh
dwding va sue khang cla vt chd. Nhiéu nghién
iy cho thay hinh thai ruét cia ca ciing thay
do1 khi ca by nhiém vi khuan gay bénh (Ringo
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va cs., 2007; Ringo va cs., 2004). Ty 1 gitra
chu vi bén trong va bén ngoai ong tiéu hod cua
cd la mét trong nhifng chi tiéu dugc sir dung
phd bién dé danh gid hinh thai cia rudt ca va
giap xac [5-8, 18).

Két qua nghién ciru clia ching tai cho thiy
¢6 sw anh hudng rd rét ciia ham lugng MOS bo
sung va hinh thai ru¢t cua ca khoang co sau 10
tuan nudi. Két qua nay cung phi hgp vé cic
két qua nghién clru trén cic loai c4 khac cho
thay chu vi thanh rudt cita vat nudi cling ting rd
rét khi b sung MOS vao thirc &n cta chiing [6-
8], Két qua dé (ai co so nam 2012 cung cho
thay ca khoang cé cho in MOS cung coty 1é
chu vi thanh rudt ting rat nhiéu so véi 16 dot
chirng (Kién va cs 2012).

Ham luogng protein trong co 1a mét trong
nhimg chi thi quan trong danh gia dieu ki¢n
dinh duong va sirc khoe ctua ca [13}. Dinh
dudng cin bing gidp cé sinh truong nhanh va
ham lugng prolein trong ca cling cao hon. Két
qua phdn tich ham luong protein trong co ca
nemo khi cho an bd sung cac ham luong MOS$
khong sai khéc nhau c6 y nghia lhong ke. Két
qua nay fuong tu nhu cac ket qua nghién ciru
trén cd lam Huso huso (Razeghi va cs., 2012),
cé trdp vang, Sparus aurala (Dlmltroglou va
cs., 2010) [10], ca trdp mém ngan, Diplodus
puntazzo (Piccolo va cs., 2013). Cac nghién
clru nay cho thay viéc bo sung MOS khong lam
thay doi ham luong protein cua cd. Tuy nhién,
mt s& cong trinh khic két luan rang ham
lugng proteln trong co ca cho &n MOS cao hon
han so véi ca khong cho an nhu trén ca chep
canh (2], ci hoi (Oncorhynchus mykiss) va ca
v6 phi lai (Oreochromus niloticus x O. aureus)
(9], cé& chém (Dicentrarchus  lgbrax)
(Torrecillas va cs., 2007). Poi vai cé hoi Pa
Tay Duong, Sa/mo sarla, khi bo sung MOS vao
thire an  thi ham lugng protein trong ca lai giam
hon 5% (Grisdale-Helland va cs., 2008). Theo
nhdn dinh cia Grisdale-Helland va cs, (2008)
anh hudng cia MOS 1én ham lugng protein cia
cé cd the tuy thude vao dic tinh coa tung loai,

Té bao mau dugc xem 1a mét chi tiéu quan
trong dé danh gid stic khoe cua ca nudi [4). Té
bao mau clia vat nudi ¢é the by anh huong tuy
thuge vao tinh trang dinh dudng, sirc khog, bién
ddng cdc yeu t6 mdi trudng va kich thudce sinh
vat Két qua bude diu nghién ctu anh huang
cua MOS trén ca khoang c6 nemo trong bio
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¢éo nay cho lhéy MOS c6 thé 1am thay déi s
luqng té bao mau ca nemo. Tuy nhién, s6 liy
cdn nhidu dao déng 16n. Mirc 46 anh huongbm
ham Iucrng MOS b6 sung qua cic moc thai gian
khéng cé xu thé 6 rang Nguyén nhan khéic ¢4
the do kich thude ca c6 kich thuée nho, lhé tich
méu thu duge rat it lam anh hudng dén sai sé khi
doc thé tich mau thu duoc.

Két qua? nhién ciru ctia ching t8i cho lhé)
mat dj té bao mau cua cé nemo chju anh by
ham lugng MOS bd sung. Két qua nay phi hgp
véi nhiéu nghién ciru trén céc lodi ca khac nhy
cd chép [1, 2], c 1am (3], ca trdi (Andrews va
¢s., 2009). Tuy nhién, mot 6 cong trinh nghién
ciru cho thiy viéc bo sung MOS khong anh
huéng dén cc cac chi sb huyet hoc A6i vai cic lodi
khéc. Taati va cs. (‘ZOI 1) nhan dinh rAng sy hay
d6i cac chi so té bao mau c6 thé chiu dnh
hwang boi nhiéu nhan t& khac nhau nhu djc
tinh cua tung loai, ham lugng MOS b sung vi
thai gian cho &n bo sung.

Két qua buée dég cho thdy bé sung MOS
lam ting dién tich bé mit cia thanh rudt cia
khoang c6 nemo sau 10 tudn nuéi, lam thay di
ham luong té bdo mau, tuy nhién ham luong
protein trong co cd khong khac nhau c6 y nghia
khi bo sung céc nong d¢6 MOS khac nhau. Mac
du nghién cGu cia ching i buac déu cho thay
tinh tich cure khi bo sung MOS vao thire An ciia
ci khoang c6 nemo, mét sé vin dé vin cin

nghién ctu tiép nhu: dnh hudng cia MOS lén
cd nudi & tinh trang sinh ly va bénh tat, khi
ndng chong choi véi sy thay ddi cua cc yéu o
mdi truong va céc sinh vit gy bénh. Nhin
chung  nén bo sung 0,15%  mannan
oligosaccharide vao thirc an cho ca khoang co
giai doan con non (~2 cm).
Loi cam on: Két qua nghién ciru 1a mot phan
clia dé ta1 nghién ciru anh hudng MOS lén ¢
khoanz, ¢6 nemo, tai Vién Hai duong hoc. Cic
tac gia xin chén thinh cam on sy giup do cia
linh dao Vién va nhing y k|en déng gop quy
biu cia cdc dong nghi¢p dé hoan chinh bio
cao ndy.
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Prebiotic Mannan Oligosaccharide Diet
Improves Health Status of the Digestive

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 Th{ Kim

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 recrrculation system,
volume of 50 L and density of 20 fish per tank. Six levels of mannan oligosacharide (MOS),
including 005% 010%, 015% 020% 0.25% and 0.30% were supplemented (o 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 und total blood cell count. Result showed that the
PR was highest in the fish fed by 0.10% and 0 15% MOS and lowest in two groups of fish fed by
control and 0 3% MOS in their diet (P < 0.05). Afier 4 veeks of diet feeding, protein content in the
Sfish among the treatments ranged from 12.85%P 10 15 53%P Those values seemed 1o increase at
week 10 in compared 10 week 4, however; there was no significant difference in protemn content
among the treatmenis 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 (26.22%10° + 2.80%10° cellsimm'),
Jollowed by the groups of fish fed 0 25% and 0.1% with blood count being 21.54%10° + 3.65%10°
cellsimm’ and 20.73 % 10° + 7.88 x 10’ cellsimny’. Respectively the lowest blood cell count was in the fish
Jed by 0.15% MOS (11 02%10° % 2.00 x]0 cells /nnt'). There was a statistically significant dfference
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, mamnan  oligosaccharide, gut morphology,
protein, blood cell.
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