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Abstract

Iron is a trace element involved in many physiological and biochemical processes of aquatic animals and is
necessary for the production and normal functioning of hemoglobin, myoglobin, cytochromes, and many
other enzyme systems, maintains the structural integrity of the epithelium and thus suppresses pathogens,
iron deficiency induces microcytic anemia in certain fish species, iron-free content in mucus membranes and
in other tissues that are one of the first glands to protect the host against infection, iron deficiency can
decrease host resistance so that iron supplementation increases host resistance disease. This report not only
reviews the iron requirement in fish and crustaceans farming but also its effect on the health status.
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Tom tit

Sét la nguyén té vi lugng tham gia vao nhiéu qua trinh sinh Iy, sinh héa ciia dong vat huthiy san nén rat can
thiét cho viéc san xuét, hoat dong binh thuong cua “hemoglobin, myoglobin, cytochromes va nhiéu h¢ thong
enzym khac, dong thoi cling duy tri tlnh toan ven c4u tric cua cac biéu mé do d6 ngan chin céc tac nhan gay
bénh, thiéu st gay thiéu méu hong cau & mot sb loai ca, ham luong sat tu do trong niém mac va trong cac
mo khac 1& mot trong nhiing tuyén dau tién bao vé vat chu chdng lai nhidm khuén, sy thiéu hyt sit cé thé
lam giam sirc dé khang cua vat chii do d6 bé sung sét s& ting kha ning khang bénh. B&o co nay tong quan
anh huong cua sit bo sung vao thirc an dén tinh trang sic khoe cia cé va mot sé dong vat giap xac.

Tir khéa: Sit, nudi trong thiry san, ca, giap Xac.

MO PAU ,

Ngoai quan ly tot méi truong nubi va
phong tri bénh hi¢u qua thi nang cao stc khoe
Clia doi tugng nuoi thong qua dinh dudng la
mét trong nhitng chia khdéa quan trong quyét
dinh thanh céng trong nudi tréng thuy san. Bén
canh protein, axit amin, Iipid va axit béo,
carbohydrate, vitamin thi cac loai khoang chat
cling rat can thiét cho su phat trién caa dong
vat thuy san. Cac khoang chit nay c6 thé duoc
bo sung tir cac sinh vat khac trong nuéc thong
qua chudi thirc an ty nhién hodc tu ché do an
dugc chuan bi san. Bén canh cac thanh phan da
luong gom cac nguyén t6 tham gla c4u trac nhu
canxi (Ca), phét pho (P), magié (Mg) va cac
chat dién giai nhu natri (Na) kali (K) va clorua
(CI) va sulhir (S) thi cac nguyén to vi luong,
bao gdom sit (Fe), ddng (Cu), mangan (Mn),
kém (Zn), coban (Co), molipden (Mo), crom
(Cr), selen (Se), flo (F), idt (1) niken (Ni), liti
(Li), silic (Si), vanadi (V) va bac (Ag) ciing
dong nhirng vai tro thiét yéu va déu anh huong
dén stic khoe cua dong vat thay san. Hién nay,
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phan 16n cac chat vi lugng duoc cong bé c6
lién quan dén co ché kiém soat qua trinh tao
mau, hd hap, tac dong diéu tiét guan trong lién
quan dn tong hop hormone va chuyen hoa axit
béo [1-5], trong do, sat la nguyén t6 vi lwong
thiét yéu cho sy phat trién cua ca va cac dong
vat c¢6 xuong song khac. do lién quan dén qua
trinh van chuyén oxy cua té bao, hinh thanh
mang té bao [6],..

Sét dong vai tro rat quan trong hoat dong
trao d6i chat cua dong vat. Pay cling la thanh
phan chinh cua hemoglobin trong té bao mau.
Sy hién dién cua sit anh huong dén viéc san
XUt va hoat dong binh thuong cua hemoglobin,
myoglobin, cytochromes va nhiéu hé thong
enzym khéc. N6 1a mot yéu t6 khong thé thiéu
cho hoat dong cua cac co quan va md cua dong
vat vi vai tro quan trong cta no trong cac qua
trinh sinh 1y nhu van chuyén oxy, hd hap té bao
va cac phan ing oxy hoda lipid [7, 8]. Ngoai ra,
sat con la thanh phan cia mét s6 enzyme oxy
hoa khir trong té bao va c6 trong myoglobin la
sac té ho hap cua co va la mét trong nhiing vi
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chat dinh dudng thiét yeu anh huong dén hoat
dong cua h¢ thong mien dich [9] Viéc b sung
sat gip cai thién tang trudng va ngan ngua Cac
dau hiéu thiéu hut khac nhau da duoc nhén
manh trong mot s6 loai thuy sinh [10]. Su thiéu
hut sat c6 lién quan giam tang truong, hiéu qua
su dung thuc an, gla tri hematocrit, ham luong
hemoglobln va so luong hong cau trong ca
[11], gay ra bénh thiéu méau vi hdng cau glam
sic t6 (hypochromic microcytic anemla) o ca
héi trout Salvelinus fontinalis [12] va ca chép
Cyprinus carpio [13], gay uc che mlen dich,
gidm sinh truéng, thay ddi céc chi sb huyet
hoc, dé& mac bénh, kém chuyen hoéa thirc an va
thiéu mau vi hong Cau ¢ ca chep [14], anh
hudng dén cac thong sb huyét hoc cua mot sé
dbi tuong thiy san [15-18],... ngin chdn cac
phan tng oxy hoa lam suy giam chat luong
hoac dé tang d6 6n dinh oxy hda dé duy tri chat
lugng va gia tri dinh dudng cua thyc pham, céc
chat chdng oxy hoa nhu sat di duoc thém vao
thire an cua vat nudi, giam hi¢u qua str dung va
kha ning chuyén hoéa thirc an, tbc do ting
truong thap hon. Su thiéu hut sat s& kim ham
tang truong va giam hi¢u qua st dung thtrc an,
giam ti l¢ séng ciing nhu giam nong do
hemoglobin & ca da tron Ictalurus punctatus
[11, 19, 20] nhung khi b6 sung qué cao s& gay
cac hién tuong ngd doc nhu giam tc do ting
truéng, hi¢u qua st dung thire dn kém, bo an,
tang ty I tir vong, ton thuong mo bénh hoc dbi
VGi té bao gan nhu khi bo sung muc 1.380 mg
sat/kg thirc an thi ca holrvan c6 biéu hién bi ngo
doc [21] hoac giam toc d6 tidng truong cua
Ictalurus punctatu khi bd sung 671 mg/kg so
véi dat hiéu qua cai thién tang truéng cua ca
khi b6 sung luong thich hop la 336 mg/kg [22].
Ngoal ra, b6 sung véi ham lugng cao co thé
gay ra roi loan chuyen héa sit nhu bénh xo
ctng bi, b¢nh tan mau va vang da tan huyet dan
dén sy tich tu mot 30 luong l6n cac hat
hemosiderin trong cac te bao gan nhu md. Bén
canh do, viéc b6 sung sat da chung minh 1a cai
thién tang trudng cua mot s6 loai ca [10, 16],..
Tuy nhién, viéc xac dinh nhu cau khoang
chat n6i chung va sit & ca thuong rat kho va
nhu ciu sét caa cac déi twong nudi duoc cong
bd rat khac nhau do phu thugc nhiéu yéu té:
loai, giai doan phét trién, diéu kién nuéi, loai
thirc an str dung,... Nhu cau sit dugc xac dinh

khoang 30 dén 170 mg/kg ¢ ca hdi, ca da tron,
ca trap va cé chinh [10] va 30-150 mg/kg [23],
12 mg/kg Penaeus vannamei [24]. Tuy nhién,
cling c6 két qua lam giam téc do ting truong
nhu truong hop bé sung 100- 125 ppm sat vao
khau phan an [25]. Nhu Vay, sat c6 thé vira doc
vira ¢ loi cho vat nubi va ham luong cu thé
nén duoc can nhic va dugc diéu chinh can than
phu hop ting dbi tuong nudi, giai doan phat
trién va diéu kién nudi dé cung cap du sit cho
cac chirc ning sinh hoc, ddng thoi tranh du
thira sat c6 thé anh huong dén qué trinh oxy
hoa va cac qua trinh khac trong co thé vat nudi.

PHUONG THUC VA LIEU LUQNG AP
DUNG SAT TRONG NUOI TRONG THUY
SAN 2 4 ’

Mac du ca co6 thé hap thu sat hoa tan qua
mang va niém mac rujt nhung ché do thirc &n
la ngudn chinh cung cap sit cho ca do nong do
sat hoa tan trong tu nhién thap [26, 27] Trong
nuodi thiy san sat chu yeu duogc tron vao thire an
cia mot s6 lodi ca va giap xac nhu ca hoi
Salvelinus fontinalis [12], ca trap do
Chrysophrys major [13] Seriola quinquemdiete
[28], ca chinh Nhat Ban Anguilla japonica [29],
ca da tron Ictalurus punctatus [11, 19, 22], ca
hoi van Oncorhynchus mykiss [30] ca hoi dai
tady duong Salmo salar [31], c& rd phi lai
Oreochromis niloticus x O. Aureus [16], tom he
Nhat Ban Penaeus japonicus [25] tdm cang
xanh Macrobrachium rosenbergu [35] va tbm
thé chan trang Penaeus vannamei [24].

Lleu lugng sir dung sat 1a yeu t6 quan trong
quyét dinh hi¢u qua nudi. Bo sung dudi mic
nhu cau can thiét cua sinh vat thuong khong
mang lai hi¢u qua nhung bd sung ham luong
vuot qua nhu cau s& anh hudng tiéu cuc dén vat
nudi. Nhu cau sit dol vGi mot sé dbi tu:oﬂg thay
san dugc cong bé rat khac nhau. O ca xuong
nhu cau sit bo sung vao thirc an duoc xéc dinh
khoang 30-200 mg/kg thic an nhu:ng rat sai
khéc nhau tily vao ddi tugng nudi cu thé. Mac
di ham luong bd sung thong thudng trén ca hoi
duoc ghi nhan la 100-250 mg/kg [7, 30] nhung
cu the duge xac dinh 1a 39 mg/kg ¢ ca hoi van
Oncorhynchus myklss [30] tham chi c6 thé dat
1200 mg Fe/kg & ca hoi van [32], 33 mg/kg doi
v6i ca hoi dai tay du:omg Salmo salar [31] hoac
60-100 mg/kg [7] & c& hoi van Oneorhynchus
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mykiss. Trong khi d6 ham Iuong sat duogc xac
dinh thich hop khi b sung vao thirc an ddi voi
ca trap do Chrysophrys major la 150 mg/kg
thuc an [13], Poecilia reticulata can 80 mg/kg
[33]; ¢ Ictalurus punctatus la 30 mg/kg [11] va
336 mg/kg [22], c& rd phi 85 mg/Fe [16]; ca
chép Carassius auratus Gibelio 202 mg/kg
[34], tdm Anguilla japonica la 170 mg/kg thac
an [29].

Ham lugng b sung ciing nhu két qua ghi
nhan vé anh huéng cua sat bo sung vao thic 3 an
cho cac dbi tugng thay san dugc cong bé rat
khac nhau. Co kha it cong b v& anh huong cua
Sat dén cac dbi tuong glap xac duoc cong bd.
Dbi voi tdm Penaeus japonicus ket gua cho
thiy khi bd sung dugi 70 mg Fe/kg tét cho ting
truéng nhung & muc 140-270 lai anh huong bét
loi dén ting truong, tham chi gay doc [25]
nhung trén tom Penaeus vannamei khi dugc bo
sung 0, 20, 40 va 80 mg Fe/kg thi két qua lai
cho thay khong co sai khac ve ting truong, ti 1€
sébng va ham lugng st trong co thit cua cac
nhom tom duoc quan sat [24]. Tuy nhién, két
qua nghién ctiu cua 36 lai cho thay khi bo sung
20 mg/kg s& ting ty 1¢ song va toc do tang
trudng dong thoi tang cac hiéu qua hoat dong
cia mot sd enzyme cua tdbm Macrobrachium
rosenbergii giai doan giéng. Nhu vay, hiéu qua
cua sat khéng nhitng phu thuéc vao ham lugng
bd sung ma con thay doi tly thude ddi twong
nghién cau.

Anh huong cua sit b6 sung vao thirc an
hién nay cha yéu dugc thuc hién trén céc loai
ca va duoc quan sat chu yéu théng qua cac
thong s té bao mau. Két qua nghién ctu trén
ca da tron, Ictalurus pimctatus cho thay, cac
thong sb té bao mau (Hb, Ht, RBC, MCV &
MCH) duogc cai thién va dat cao nhat khi bo
sung > 1.200 mg Fe/kg thic an va dat thap khi
ham lugng nay chi dat < 400 mg Fe/ kg thic
an, Trong khi d6, mot nghién ctu khac cho
thiy bd sung sit & cac ham lwong 0, 20, 40, 60,
80, 100, 250 va 500mg/kg thirc an thi cac thong
sb t& bao mau nhu RCB, Hb va Hct cua ca
Goldfish, Carassius auratu déu bi anh huong
va dat hiéu qua cao nhat khi b6 sung 100mg/kg
[18]. Nghién cuu trén ca hoi Salmo gairdneri
cho thay khéi lu’orng Cla ca duoc b sung 10,
50 mg cao hon Vva ti & séng dugc cai thién hon
so voi nhom ca duoc bd sung 250, 1250 va
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6250 mg/kg (p < 0,05) nhung nong do
hemoglobin va dung tich hong cau (hematocrit)
khéng sai khac giita cac ham lugng sat bo sung,
tuy nhién anh huong dén ham lugng sat trong
co thit va gan ca (p<0,05) [30]. Trong khi do,
nghién cuau trén ca Atlantic salmon (Salmo
salar) véi ham lugng st b6 sung 0, 15, 30, 60,
120 va 240 mg/kg trong 20 tuan. Két qua cho
thay khong c6 sai khac vé toc do tang truong,
hiéu qua su dung thtrc an, ti 1€ SOng Tuy nhién,
viéc bd sung sat vao khau phan thire an da cai
thién tit ca cac thong sé6 mau cua ca
(Haematocrit, Haemoglobin, RBC, MCV,
MCH) so véi doi chimg va dat hi¢u qua cao
nhat khi b6 sung tir 30 dén 60 mg/kg [15]. Trén
ca ro phi lai Oreochromis niloticus x O. aureus
két qua sau 8 tuan khi bd sung cac ham lugng
0, 10, 30, 50, 100, 150, 200 va 400 mg/kg ddi
V6i sit co nguon goc tu ferric citrate vao thac
an cho cho thay toc do tang truong dat cao nhét
khi b6 sung 150mg/kg ké dén 1 ¢ ham lugng
b sung 50, 100, 200 mg Fe/kg va thap nhit &
ca khong duoc an thirc an c6 bo sung sat. Nong
d6 sét trong gan cao nhat 0 ca cho an ché @6 an
bo sung 150 mg Fe/kg, tlep theo 1a ca cho an
ché d6 100 mg Felkg va thip nhat trong khau
phan cho c4 an voi 10 mg Fe/kg. Hemoglobin
(Hb) va hematocrit (Hct) cao hon ¢ cé& cho an
khau phan c6 100 mg Fe/kg va thé tich tiéu thé
trung binh (MCV) va hemoglobin tiéu thé trung
binh (MCH) 14 cao hon & c4 cho 4n ché d6 an
v6i 150 mg Fe/kg so véi ca cho an ché do
khong bé sung sat trong khi d6 ty 1¢ séng cua
ca khéng anh hudéng boi cac ham lugng sat bo
sung. Trong khi d6 khi b6 sung cac ham luong
0, 10, 30, 50, 100, 150 and 200 mg/kg v&i sat
c6 ngudn géc tir ferrous sulfate thi toc do tin

truong dat cao nhat khi b6 sung 50 mg/kg ké
dén ¢ cac ham luong 150, 200 and 30 mg/kg
[16].

Trong khi d6, nghién ctu tlen hanh trén ca
ré phi Oreochromis niloticus glong (kich thuéc
25,3620.119) voi cac ham luong sat bd sung 0,
200, 400, 800, 1.200 va 1.600 mg/kg) (ferrous
sulphate) trong 8 tuan. Két qua cho thay, téc do
tang truéng la cao nhat (p<0,05) & nhom ca
duogc cho an theo ché do bo sung 1.200 mg/kg,
ké dén la 1.600, 800, 400 va muc thap nhat
duogc ghi nhan & ca khong dugc bé sung sét vao
khau phan thic an. Két qua nghién ctu cho
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thiy hé sb su dung thie dn (FCR) mac du
khong sai khac gifta cdc ham luong sat bo sung
(p> 0,05) nhung két qua cling ghi nhan gia tri
FCR dat thap nhat & ca dugc bo sung 1.200
mg/kg. Ty I¢ s séng cua ca dat 100% ¢ ham
luong bé sung 800 va 1.200 mg/kg va thap nhat
¢ ca khong duoc bo sung sit nhung khéng co
su sai khac & cac ham lugng b sung (p>0,05).
Mt khéc, cac thdng sb té bao mau nhu RBCs,
Hb and Hct cling dugc ghi nhan dat cao nhat &
nhom ca ¢ bd sung 1.600 va 1.200 mg/kg va
thap nhat cling & nhom ca khong b sung st
vao thirc an. B6 sung sat vao thirc an ciing cai
thién chi s&6 MCV (Mean corpuscular volum)
va MCH (Mean corpuscular haemoglobin),
MCHC (Mean corpuscular haemoglobin
concentration) cua ca so Véi dbi chang
(p<0,05). Két qua cua nghién ctu chi ra ring
khi b4 sung 1.200 mg/kg thac an s€ cai thign sy
tang truong va céc théng sb huyet hoc cua ca
giong O. niloticus trong nudi ca tham canh. Két
qua cho thiy, ham 1uong sat bd sung dudi mac
800 mg/kg thic an thi cac thong so té bao méu
cla ca dat thip, ca duoC b sung 200 mg va
khéng bo sung sit vao khau phan an thi cac

thong s6 Hb, Hct, MCV and MCH dat rat thap,
gay thleu mau [17].

Anh huong cua sat khi b sung vao thuc an
dén hé sé tiéu thy thirc an cua cac loai ca khac
nhau dugc cong bé rét sai khéc. Cu thé, 1a viéc
b sung sat khong anh huong dén FCR cua cé
hoi van Oneorhynchus mykiss khi duoc bd sung
cac muc 0, 100 va 1.500 mg/kg [32] nhung két
qua trén ca rohu glong lai cho thay voi ham
lugng 50 mg/kg lai giam dang ké hé s FCR
cta ca [36]. Tuy vay, hau het cac nghién cau
déu chi ra rang bo sung sat cai thien FBW,
SGR va ty I¢ song cho ca hdi van [32], ca rohu
[36]. Bong thoi, thiy toc d6 tang trudng dac
trung (SGR) va mot s6 enzyme nhu aspartate
transaminase (AST), alanine transaminase
(ALT) alakaline phosphatase (ALP) dat cao
nhat ddng thoi hé sé FCR giam khi ca duoc bd
sung 50 mg Sat/kg thire an (p<0,05). Két qua
ciing cho thdy, khi b sung sit & ham hrong
100 va 125 mg/kg trc ché tiang truong cia cé rd
hu giai doan giong [36].

HIEU QUA CUA SU DUNG SAT TRONG
NUOI TRONG THUY SAN

Bang 1. Anh huéng cua thire dn bd sung sat dén mot sé dbi twong thay san

A - ‘o Tai liéu tham
Loai Hiéu qua sir dung Khio

bé sung dudi 70 mg Fe/kg tot cho téng truéng nhung ¢ muc

Penaeus japonicus 140-270 lai anh hudng bat lgi dén tang trudng, tham chi gay [25]
doc

Penaeus vannamei thiy khong anh huong dén tang truong, ti 16 séng va ham [24]
luong sat trong co thit

Macrobrachium Tang ty 1¢ song va toc do tang truong dong thoi tang céc higu [35]

rosenbergii qua hoat dong cua mot s6 enzyme

Zctalurus punctatus Cai thién tang truéng va cc thong sé méu [11]
Taing ty 1¢ song va toc do tang trwng khi bo sung 10, 50 mg va

. . iam d6i voi ham lugng 250, 1250 va 6250 mg/k

Salmo gairdneri ?(h(”)ng anh huong hémgglobin va dung tich hfgnggcéu [30]
(hematocrit)

Salmo salar Khoéng anh huéng ting truong, ty 16 séng [7]

Salmo salar 5—“05?? C?Srlllght?:ﬁlﬁg:;égﬁg trudng, ty 1€ song, chi so gan [31]
Khng c6 sai khac vé toc do tang truong, hiéu qua st dung
thae an, ty 1€ song.

Salmo salar Cai thién}(]:éc th()r?g s mau cuia ca (Haematocrit, Haemoglobin, [1]
RBC, MCV, MCH)

Ictalurus punctatus Cai thién Hb, Ht, RBC, MCV & MCH [22]
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Oreochromis niloticus Kt] Ong;anhAhlfO’ng ty‘,k': song

% O. aureus Téng toc do tang truong [16]
Tang cac thong s6 té bao mau (Hb, Het, MCV, MCH)

Oncorhynchus mykiss khéng anh huéng dén FCR, SGR, FBW [32]
Khdng anh hudng hé so st dung thuc an, ty 1€ song.

Oreochromis niloticus | Tang toc d¢ tang truong, ting cac thong sé té bao mau (RBCs, [17]
Hb and Hct, MCV, MCH, MCHC

Carassius auratu Cai thién RCB, Hb va Hct [18]

. . Giam dang ké hé so FCR, tang toc do tang trudng ¢ ham lugn
Labeo rohita Hamilton 50 mg/kg,g Gic ché ting truénggkhi b sunggloo véfJ 125 mg/kg ’ [36]

NHUNG HAN CHE VA DE XUAT
HUONG NGHIEN cuu

Mic du sit bo sung vao thirc an gidp cdi
thién tang truong, ty lé sdng, sinh ly, mlen
dich, sinh san va giam stress cia mot sé doi
tuong thuy san. Tuy nhién viéc b sung nay
chu yéu thuc hién trén mot sb loai ca kinh té,
rat it trén glap xac va cac sinh vat canh. Vi
thé, can c6 nhitng nghlen ctiu V& vai tro cua
chdng 1én cac ddi tuong nay tir do co thé nang
cao suc khoe, cai thién ty 1& séng gop. phan
lam giam &p luc khai thac, bao vé nguon lgi
cac loai sinh vat canh. Bén canh d6, cac
nghlen ctru chi dé cap dén st dung st bd sung
vao thirc dn ma khong de cap cu thé dén
ngudn Sat st dung nén rat kho ap dung cho
trong diéu kién thyc té. Do d6 can cd céc
nghién ctu so sanh hi¢u qua cua cac ham
luong sat tir cac nguon b6 sung sit khac nhau
dé thuan tién cho viéc ap dung trong san xuat.
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