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ABSTRACT

Juvenile tra catfish (Pangasianodon hypophthalmus) with initial weight of 13 + 0.02 g
were randomly allotted into 9 1000 L- tanks at a stocking density of 180 fish per tank. Three
experiment diets (PC, ZnSO4 and Mintrex) were formulated to be isonitrogenous (36% crude
protein) and isocaloric (7% crude lipid). The BC diet containing 44.45 mg Zn/kg was
considered as the control diet. The ZnSO4 and Mintrex were supplemented 40 mg Zn/kg
ZnS0O4. 7TH,0, and Mintrex Zn, respectively.

In the first feeding trial, each of the experiment diet was feed to three groups of fish
for 6 weeks. Blood was taken every week to analyze serum lysozyme activities. Through 6
weeks feeding trial, serum lysozyme activities were similar (P < 0.05) among the treatments.

In the second trial, fish remained from the first feeding trial were divided into two tanks
(35 fish/tank) and injected with phosphate buffer saline (PBS) and formalin Killed
Edwardsiella ictaluri (FKC). Blood from 5 fish was sampled at day O, day 14 and day 21 to
analyze antibody titers. On day 0, no significant differences were observed in antibody titers
level of fish among the treatments. On day 14, among FKC vaccinated fish groups, fish fed
the zinc supplemented diets exhibited higher antibody titers level than that of the control
groups (P < 0.05). On day 21, fish fed the Mintrex Zn supplemented diets had higher antibody
titers level than did other fish groups (P < 0.05).

At the end of the second trial, fish were randomly distributed into 18 80L-tanks at a
stocking density of 20 fish/tank (60 fish/treatment) for a challenge test against a pathogenic
E.ictaluri by immersion method. Mortality was monitored twice per day for 14 days. The
lowest cumulative mortality was observed in fish groups fed the Mintrex Zn supplemented
diet. Relative percentage survival of fish fed the Mintrex Zn supplemented diet was two fold
of the fish fed the ZnSO, supplemented diet.

In conlcusion, the present results indicate that the supplementation of Mintrex Zn could
increase antibody titer level and relative percentage survial of juvenile tra catfish vaccinated
with formalin killed bacteria (E.ictaluri).

PAT VAN DPE

Hién nay, dién tich nudi c4 tra & dong bang sdng Ciru Long (PBSCL) ngay cang duoc
mé rong. Theo quy hoach, san lwong nudi dén nim 2020 s& cd thé dat 1,8 tridu tan (Duong
Cong Chinh va ctv, 2009). Ngoai muc dich ting san lugng thi van dé quan ly dich bénh va tim
kiém nguon nguyén liéu nham giam gi4 thanh san xuat nhung vin dam bao chat luong san
pham dang 14 wu tién hang d¢au caa nganh nudi cé tra.

Ngudn protein thuc vat dang duoc su dung dé thay thé bot ca trong khau phan thic an
thay san. Tuy nhién, phytic acid va cac chat khang dinh dudng c6 trong cac loai nguyén liéu
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nay c6 thé 1am giam hiéu qua st dung cac dudng chat trong thic an, dic biét 12 kém. Phytic
acid két hop véi Zn®* tao thanh phirc hop phytinate - Zn gay bénh 1y thiéu k&m, anh huong
dén sinh truong, phat trién va kha nang khang bénh cua vat nubi. Mintrex Zn da duoc bao céo
14 c6 tac dung lam ting d6 hiru dung sinh hoc ctia kém so véi kém vo co.

_Trong gi6i han cua dé tai nay ching tdi tién hanh nghién ctru so sanh anh huong cua
nguon kém sulphate va Mintrex Zn trong khau phan thac an 1én kha nang dap tng mién dich
va khang bénh E. ictaluri trén cé tra (P. hypophthalmus) giong.

Muc Tiéu Pé Tai: Panh gia anh huong cua ngudn kém hiru co (Mintrex Zn) 1én kha
ning dap tmg mién dich va khang bénh E. ictaluri cta cé tra (P. hypophthalmus) giong.

VAT LIEU VA PHUONG PHAP
Pia diém va thoi gian thi nghiém

Pé tai duoc thuc hién tir thang 1 nam 2010 dén t}léng 6 nam 2011 ¢ Trung Tam
Nghién ctru Thuay san Novus - Pai hoc Nong Lam Thanh phé Ho Chi Minh.

Poi twong thi nghiém

Déi tugng thi nghiém 1a cd tra (P. hypophthalmus) véi ¢& ca 13 + 0,02 g, tur trai ca
gidng & Cu Chi. Sau khi chuyen Ve ca duoc cach ly trong 2 tuan dé kiém soat dich bénh. Sau
d6 chon nhiing ca c6 chit lugng tot d@ thyan dudng trong 2 tuan cho ca thich nghi véi diéu
kién thi nghiém trudc khi thi nghiém bat dau.
Nguén kém sir dung

K&m sunphate (ZnSO4. 7H,0) va kém hiru co (Mintrex Zn) cta cong ty Novus.

Phuwong phap bé tri thi nghiém

Thi nghigm 1: Danh gia anh huong cta cac khau phan thirc dn c6 bd sung ngudn kém khac
nhau I&n hoat tinh lysozyme trong huyét thanh cua c4 tra.

Thi nghiém duoc bd tri hoan toan ngeflu nhién gém 3 nghiém thic (BC, ZnSO, va
Mintrex). Trong d6 nghiém thirc DC khong bd sung k&m vao thire an, ZnSO4 va Mintrex bo
sung 40 mg Zn/kg tir ZnSO,4. 7H,0 va Mintrex Zn. Moi nghiém thire ¢6 3 lan lap lai.

Trudc khi thi nghiém bat dau va sau mdi tuan thi nghiém, bat ngau nhién 5 c& & mdi
bé dé kiém tra hoat tinh cua lysozyme trong huyét thanh.

Thi nghigm 2: Panh gia anh huong ciia c4c khau phan dn c6 bo sung ngudn kém khic nhau
Ién kha nang tao khang thé khang E. ictaluri FKC cua c4 tra.

Sau khi két thuc thi nghiém 1, 70 c& bé s& dwgc chon ngiu nhién dé tién hanh thi
nghiém 2. Trong do, 35 con duoc tiém 100ul (1 x 108 CFU/c4) FKC trong phlic mac, 35 con
lai dugc tiém 100ul PBS ¢ cung vi tri. Cac nghiém thirc thi nghiém dugce trinh bay ¢ Bang 1

Ngay trude va sau khi tiém FKC vao ngdy 14 va 21, tién hanh bt ngdu nhién 5 ¢4 ¢
mdi bé dé phan tich ham lugng khing thé trong huyét thanh cé bang phan ung vi ngung két
duoc mo ta béi Roberson (1990).
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Béang 1. Cac nghiém thurc cé trong thi nghiém 2

STT  Nghiém thirc Nguon k&m bo sung Licu tiém 100 pl
1 bC Nguyén li¢u thiric an PBS
2 bC Nguyén li¢u thiric an FKC
3 ZnS04 ZnS0O4 (40 mg Zn/kg thirc an) PBS
4 ZnS0O, ZnSQO4 (40 mg Zn/kg thirc an) FKC
5 Mintrex Mintrex Zn (40 mg Zn/kg thirc an) PBS
6 Mintrex Mintrex Zn (40 mg Zn/kg thirc dn) FKC

Thi nghigm 3: Xac dinh anh hudng cta cac khau phan thirc dn c6 bd sung ngudn kém khac
nhau I&n kha nang khang bénh E. ictaluri cua cé tra.

Sau khi két thic thi nghiém 2, 20 ca/bé dugc chon ngiu nhién dé tién hanh thi nghiém
cong cudng doc voi vi khuan E. ICtalu ri bang phuong phap ngam. Thi nghiém nay dugc tién
hanh trong 14 ngay. Ty 1¢ ca chét duoc kiém tra 2 lan/ngay.

Céc chi tiéu theo doi

Trong lwong trung binh cia cd

Trong lugng trung binh cua ca thi nghiém duoc xac dinh trude khi tién hanh thi
nghiém va sau khi két thac thi nghiém 1.

Ty Ié song ciia cd sau thi nghiém (X%)

X% = (N¢/Ng) x 100. N¢: sb luong ca cudi thi nghiém, Np: sb luong ca ban dau thi
nghiém trir so ca lay mau ki€ém tra céac chi tiéu.

Ty I¢ bdo hé RPS (Relative Percentage Survival)
RPS (%) = 100 x (1- ty1& chét ciia NT bd sung kém/ty 1¢ chét NT DC).
Phuong phap xir ly s li¢u
Tat ca cac sérliéu thu thdp dugc sau thi nghiém s& dugc ’tinh toan bépg phﬁn m’ém

Excel va phan tich thong ké bang phuong phaip ANOVA mét yeu t6 str dung phan mém thong
ké Minitab 15.21. Sy khac nhau gitra 3 nghiém thirc thi nghiém duoc xac dinh bang phuong
phép Turkey véi mac y nghia P < 0,05.
KET QUA VA THAO LUAN
Thi nghiém 1
Tang truwéng va ty I¢ song ciia cd sau 6 tudn thi nghiém

Két qua & bang 2 cho thiy trong lwong ca tra ban dé‘u o cac nghiém thirc (NT) khac biét
khong co y nghia veé mat thong ké (P > 0,05). Sau 6 tuan thi nghi¢m, mac du trong luong
trung binh & NT Mintrex la cao nhat (31,04 g/con), nhung su khac biét khong c6 y nghia vé

mat thong ké (P > 0,05) so v&i cac NT con lai. Két qua twong ty cling dd dugc béo céo trén ca
nheo My (Ictalurus punctatus) (Gatlin va ctv, 1983), c& hoi (Ogino va Yang, 1978) va cé chép
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(Ogino va Yang, 1979). Bong thoi két qua trén ciing c6 thé do thoi gian nudi tuong ddi ngin
nén chua thay rd anh hudng cua cac nguon kém khac nhau 1én sinh trudng ctia ca thi nghiém.

Bang 2: Ting trudng va ty 1¢ séng clia ¢4 sau 6 tuan cho in céc khau phan thirc dn thi nghiém

Nghi¢m thuc bC ZnS04 Mintrex
Trong luong dau (g) 13,00 + 0,016° 13,01+ 0,000° 13,03 + 0,075°
Trong lugng cubi (g) 27,61 + 44202 28,59 + 4,890? 31,04 + 3,50°
Ty 16 sbng (%) 98,33 + 0,560° 96,85 + 1,160° 98,15 + 0,320"

Ghi cht: Nhitng gid tri trén cing mét hang néu chira nhitng ky tw giong nhau thi sai khac
khéng co y nghia (P > 0,05)

C&4 o NT BC 6 ty 1¢ séng cao nhit (98,33%), nhung sai khac khdng c6 y nghia so véi
2 NT con lai (Mintrex va ZnSQOy4) (P > 0,05). Két qua trén chimg t6 thirc dn c6 bd sung cac
ngudn k&m khac nhau véi ham luong 40 mg Zn/kg khong anh hudng dén strc song va ting
trudng binh thuong cua ca tra (P. hypophthalmus).

Hoat tinh lysozyme trong huyét thanh

Bang 3: Hoat tinh lysozyme trong huyét thanh ca ¢ cic NT qua 6 tuan cho dn cac khau phan
thirc an thi nghiém

Nghiém thurc/ Hoat tinh cua lysozyme (U/ml)

Thoi gian bC ZnS0O4 Mintrex
Ngay 0 1029,4 + 41,9% 1025,0 + 132,0% 991,7 + 44 4°
Tudn 1 1648,3 + 231,2° 2075,6 + 561,6° 1657,8 + 426,7°
Tuan 2 1370,0 + 147,5™ 1642,8 + 214,4° 1706,7 + 131,7°
Tuin 3 1422,2 +31,9™ 1361,7 + 26,8™ 1300,6 + 52,2
Tuan 4 1102,2 + 86,7% 1252,2 +81,1% 1110,0 +123,3%
Tuin 5 848,9 + 106,7° 1027,2 + 89,8% 915,6 + 127,5°
Tudn 6 1398,9 + 47,4™ 1382,8 + 139,6™ 1595,6 + 179,8%

Ghi cha: Nhitng gid tri trén cing mgét hang néu chita nhitng ky tw giong nhau th sai khac
khéng co y nghia (P > 0,05).

Hoat tinh lysozyme c6 su bién dong khong theo quy luat xay ra & mdi NT qua 6 tuan
thi nghiém. Trong d6, & NT ZnSO,4 ¢d hoat tinh lysozyme cao nhat (1027,2 U) va van duy tri
& mic cao hon trudce khi thi nghiém (1025,0 U). O NT BC va NT Mintrex thi hoat tinh
lysozyme lai thip hon gia tri truéc khi tién hanh thi nghiém.Tuy nhién, hoat tinh enzyme nay
caa 3 NT khéc biét khong c6 ¥ nghia vé mit thong ké (P > 0,05).

Theo Stabili va Pagliara (2009), ham lugng kém cao c6 thé trc ché hoat dong cua
lysozyme trong dich nhay cua sao bién (Marthasterias glacialis).

T6m lai, két qua thi nghiém nay cho thiy b6 sung k&m vao khau phan thie dn ¢6 chira

44,45 mg Zn/kg khong anh huong dén hoat tinh lysozyme trong huyét thanh cua cé tra (P.
hypophthalmus).

Thi nghiém 2
Ham lwgng khang thé khdng E. ictaluri FKC

Két qua thé hién qua Bang 4 cho thiy ty 1¢ séng cua ca sau 14 ngay cong cuong doc
v6i vi khuan E. ictaluri giira 2 nhdm NT tiém FKC va PBS c6 su khéc biét ¢6 y nghia vé mat

thong ké (P < 0,05). Trong nhém NT tiém FKC thi ty 1é bao ho cta Mintrex Zn cao gip 2 lan
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S0 Vi ZnSO4. Piéu ndy ¢6 18 1a do ham lugng kém bd sung vao khau phan thirc dn da cao so
v&i nhu cau cta ca nén khdng thiy dugc sy khac biét. Theo Paripatananont va Lovell (1995),
khi cong cuong doc cho ca nheo My voi E. ictaluri, ty 1& ca chét khac biét c6 ¥ nghia giira
khau phan ZnMet va ZnS & mic bd sung 5 — 15 mg Zn/kg va khac biét khong co ¥ nghia ¢
mtc bd sung 30mg Zn/kg.

Bang 4: Hiéu gia khang thé trung binh ctia cac NT

Tiém Nghi¢m thuc Ngay 0 Ngay 14 Ngay 21
PC 24 + 14,811 65,60 + 71,57¢ 25,07 + 17,60°
PBS  ZnSO, 34,13 + 14,65¢ 88,53 + 61,33 94,4 + 122 50
Mintrex 61,33 +69,92° 91,73 + 37,99 169,60 + 18,78°
PC 24 +14,81° 187,73 +09,43°Y 409,60 + 278,76"
FKC ZnSO, 34,13 + 14,65¢ 520,53+ 499,19° 580,27 + 513,98"
Mintrex 61,33 +69,92° 486,40 + 314,28° 981,33 + 641,22°

Ghi cha: Nhitng gid tri trén cing mét cot ciia tirng nhém tiém néu chiva nhitng ky tw giong
nhau thi sai khac khéng cé y nghia (P > 0,05)

Trude khi thi nghiém 2 bat dau thi hi¢u gia khang thé da XUt hién & tat ca cac nghiém
thuc (Bang 4). Tuy nhién, ham lugng khang thé trong huyét thanh gitra cac NT khac biét
khong c6 y nghia vé mat thong ké (P > 0,05).

~Sau 14 ngay thi nghiém, ham lugong khang thé ¢ cé tiém FKC cao hon so véi c4 tiém
PBS. O ca tiém FKC thi NT b6 sung k&m sulphate va Mintrex Zn c¢6 ham lrgng khang thé cao
hon NT BC (P < 0,05).

Sau 21 ngay thi nghiém, & cac NT tiém PBS c6 hiéu gi4 khang thé trung binh thap hon
c6 y nghia vé mat théng ké (P < 0,05) so v&i nhoém NT tiém FKC. Trong nhom NT tiém FKC
thi ¢4 & NT Mintrex cho hiéu gia khang thé cao nhat (981,33) va khéc biét co y nghia vé mit
thong ké (P < 0,05) so v6i 2 NT con lai. Diéu ndy chimg to sau mot thoi gian dai (21 ngay)
sau khi tiém FKC ca & NT BC méi c6 kha ning tao khang thé. Trong khi d6 ca & NT ZnSO;
va Mintrex c6 kha ning tao khang thé t&t hon so v&i nhom tiém PBS chi sau 14 ngdy. Trong
0, hidu qua tao khang thé ciia NT ZnSO, c6 sy giam dan sau mot thoi gian dai tiém FKC con
NT Mintrex c6 kha ning tao khang thé tot hon va c6 tac dung lam ting ham lwong khing thé
theo thoi gian (21 ngay).

Tir két qua trén cho thay viéc bo sung kém hitu co vao khau phan in ¢ tac dung tich
cuc 1én kha ning tao khang thé cuia ca tra (P. hypophthalmus). Két qua ndy phd hop véi
nghién ciru ctia Spears va ctv (1991), khi nghién ciru anh huong cua khau phan bd sung kém
tir hai ngudn khac nhau trén bo cho thiy nhitng con bo an thirc n c6 bo sung kém tir ZnMet
cho hiéu gia khang thé khang virus herpes sau khi tiém vaccine cao hon nhiing con b0 in
khau phan c6 bo sung cting ham lugng kém tir ZnO. Tuong ty nhu vy trong két qua nghién
ctru trén ca hoi cta Apines va ctv (2004), thi & khau phan an c6 bd sung phirc hop khoang vi
lugng (c6 chira kém) dudi dang hiru co lam tang hi¢u g1a khang thé khang Streptococcus spp
t6t hon dang v6 co. Thi nghiém cua Paripatananont va Lovell (1995), ciing cho thdy can
lwong k&m vo co (ZnS) cao gap 2 1an so voi kém hitu co (ZnMet ) dé tao hiéu gia khang thé
khang lai E. ictaluri trén c& nheo My.

Thi nghiém 3

Tuy nhién két qua Bang 5 ciing cho thiy viéc ‘b(;) sung k&m vao khau phan thirc n co
tac dung lam tang ty 16 bao ho vai E. ictaluri ciia nguon kém hiru co so voi kém vo co trén ca
tra thi nghiém ¢ ca 2 nhom tiém. Trong d6, & nhom tiém PBS thi NT b6 sung Mintrex Zn cho
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ty 16 ho cao gp 2 1an so véi NT bd sung ZnSOy. Tir két qua ndy cho thay gi tri sinh hoc ctia
yeéu to vi lugng ¢ dang hitu co cao hon so véi dang vo co (Paripatananont va Lovell 1995;
Wang va ctv, 1997; Apines va ctv, 2001; 2004).

Bang 5: Ty 1é chét trung binh cia c4 tra sau 14 ngdy cong cudng doc voi E. ictaluri

Tiém Nghiém thirc Ty 18 chét cuia cé sau thi nghiém (%) RPS (%)
PC 58,8 +7,14%

PBS ZnS0, 61,57 + 7,77
Mintrex 54,67 +13,33?
PC 28,57 + 18,68°

FKC ZnSO, 21,13+ 17,33" 26,04
Mintrex 13,3 + 18,96 53,45

Ghi chi: Nhitng gid tri trén cing mét cét & moi nhém tiém néu chira nhitng Ky ti giong nhau
thi sai khac khéng cé y nghia (P > 0,05).

KET LUAN VA PE NGHI
Két luin

Tr cAc két qua cua thi nghiém, ching tdi c6 mot sb két luan nhu sau:

B6 sung kém dudi dang ZnSO4. 7H20 va Mintrex Zn vao khau phan thirc an ¢ mirc 40
mg/kg khong co tac dung cai thién tang trudng va gia ting hoat tinh lysozyme cua ca tra
giong.

B6 sung k&m vao khau phéan thirc dn c¢6 thé lam tang ham luong khang thé khang E.
ictaluri FKC ¢ ca tra va ndng cao kha nang d¢ khang cua ca doi voi vi khuan E. ictaluri.

B6 sung Mintrex Zn vao thic in lam ting ty 1& bao ho véi E. ictaluri cho cé tra.
Dé nghi

Tiép tuc nghién ciru vé tac dung ctia Mintrex kém va ZnSO, voi lidu lugng khac nhau
trén cac chi tiéu lysozyme, hi¢u gia khang thé va cac chi tiéu mién dich khac trén cé tra (P.

hypophthalmus) dé x4c dinh liéu bo sung tdi uu.

Can thir nghi€ém trén moi truong nuoi ao dé xac dinh dugce hiéu qua thyc t€ ciia nguon
kém bo sung.

Can nghién ciru thém anh hudng ciia ngudn k&m v co va hitu co khac nhau trén nhiéu
doi tugng ca khac nhau.
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