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ABSTRACT

Microminerals of Zn, Se, Cu, Fe, Mn and Cr were supplemented in
the feed either in inorganic minerals (sulfate salt) or organic minerals
(Methionine-mineral) at various concentrations over an 8-week period.
Catfish fry (15-day old) were fed the experimental diets for 8 weeks. At
the end of the feeding trial, fish were challenged by immersion in a solu-
tion of Edwardsiella ictaluri bacteria. The mortality was monitored for
14 days. The results showed that the survival rates of fish fed the organic
mineral -supplemented diets were higher than those fed the inorganic
mineral -supplemented diets. Treatment 7 supplemented with organic
minerals of 60.0 mg/kg Zn, 0.40 mg/kg Se and 0.40 mg/kg Cr had the
highest weight gain and survival rates and the lowest FCR, there were
significant differences in those parameters between treatment 7 and
the control diet supplemented with inorganic minerals. The variation
in fish weight and length of treatment 7 was also lowest and signifi-
cantly different (P < 0.05) from that of the control treatment. After
14 days of bacteria challenge, the cumulative mortality of fish in the
control treatment was highest (67.86%) and the cumulative mortality
of fish in treatment 7 was lowest (34.82%), and the cumulative mortal-
ity rates of fish in these two treatments were significantly different (P
< 0.05) from those of the others. The cumulative mortalities of fish in
organic minerals treatments were lower than those of fish in inorganic
mineral treatments. The study indicated that the dietary supplemen-
tation of organic minerals of zinc (Zn), selenium (Se) and chromium
(Cr) would improve growth, survival rate and disease resistance to E.
tctaluri bacteria in Pangasius catfish nursing (from 15 to 75 days old).
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1. bat Van bé

TOM TAT

Cac loai vi khoang nhu Zn, Se, Cu, Fe, Mn va Cr duéi dang khoang
v6 co (mudi sulphate) hay khoang hitu co (Methionine-khoang) dugc bd
sung vao thic an dé uong ca tra gidng 15 ngay tudi trong thdi gian 8
tuan uong nudi. Sau thi nghiém, ca dudc gay cAm nhidm bing phuong
phap ngam véi vi khudn Edwarsiella ictaluri va theo déi ti 1& chét trong
14 ngay.

Két qud nghién cttu ghi nhan sau 8 tuén, ti l¢ sdéng clia ca4 & nhing
nghiém thic bd sung khoang hitu co cao hon bd sung khoang vo co.
Nghiém thic 7 (bd sung khodng hitu co 60,00 mg/kg Zinc; 0,40 mg/kg
Se va 0,40 mg/kg Cr) cho ti 1é séng cao nhét, tang trong 16n nhat va
FCR thép nhét va khac biét c¢6 nghia so v6i nghiém thitc déi chitng bd
sung hoan toan khoang v6 co. Nghiem thic 7 ciing ¢6 hé s6 phan dan
thap nhét, khéc biét c6 ¥ nghia théng ke (P < 0,05) so v6i nghiém thiic
déi chiing.

Khi gay cAm nhiém véi vi khudn E. ictaluri, nghiem thiic d6i chiing c6
ti 1& chét tich liiy cao nhit (67,86%), nghiém thiic 7 c¢6 ti 18 chét tich
lily thap nhét (34,82%), va khac biét c6 § nghia théng ke (P < 0,05)
véi cic nghiem thitc khac. Cac nghiem thiic bd sung khoéng hitu co cho
ti 1é chét tich lity thap hon céc nghiém thic bd sung khoang vo co.
Nghién ctu cho thay, viec bd sung cac loai khoang hitu co nhu Zn, Se
va Cr vao thic &n gitp tang ti 1é séng, tang trudng ca cao hon, va tang
kha nang khang bénh véi vi khuan E. ictaluri clia ca tra gidng (giai
doan tit 15 dén 75 ngay tudi).

nhu hién nay. Do dé, viéc nang cao chat lugng
con giéng dé c6 con gibng sach bénh, cé sic dé

Gidng 1& yéu td rat quan trong gitip nang cao
chat lugng san pham, dong thoi lam ting 1gi
nhudn va gidm thidu rdi ro cho ngusi nudi. Tuy
nhién, viéc st dung héa chét, khang sinh trong
khau uong tit ca bot lén ca gidng thiéu kiém soat
trong nhiéu nim qua da din dén lam dung khang
sinh trong phong tri bénh c4. Tai dong bing song
Citu Long, ti 1 sdng tit wong ca bot 1én ¢4 giéng
cé tra dat rat thap, khodng 7- 10%, ti 1é nay hoan
toan khéng nhu mong mudén ciia cic ¢ sG uong
gibng, dic biét trong tinh hinh thi truong nhiéu
bién dong va nguyén vat lieu dau vao tang cao

khang tdt, toc do tang trudng nhanh, nhim tao
didu kien cho qué trinh nudi thuong pham gap
nhiéu thuan lgi hon 13 diéu rat can thiét.

Cac vi khoang trong thiic &n nhu Zn, Se va Cu
tham gia vao hé mién dich gitp tom ca khang lai
céc tdc nhan gay bénh (Lim & ctv., 1996). Thitc
an uong nudi ca thuong duge bd sung cac khoang
vo cd. Tuy nhién, cac khoadng vd co thuong co
gia tri sinh hoc thap hon so véi cidc khoang hitu
co. Do d6, nghién cttu nay nhim dénh gia viéc
bd sung khoang hitu cd so sanh véi khoang vo co
trong uwong nudi ca tra tur giai doan ca 15 ngay
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Bang 1. Ham lugng céc loai khoang vi lugng bd sung vao thiic

an thi nghiém

Khoang vo co

Khoang hitu co (mg/kg thic an)

NT1* NT2 NTI3 NT4 NT5 NT6 NI7
7Zn 20 60 20 60 20 60 60
Se 025 025 025 025 040 040 0,40
Mn 2,40 240 240 240 240 240 240
Cu 5 5 5 5 5 5 5
Cr 0,40

Fe 30 30 30

30 30 30 30

*Nhu cau khodng vi lugng cho ca da tron My (NRC, 2011).

tudi dén ca giéng.
2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu nghién cttu

Ca4 tra thi nghiem dugc uong trong ao 300 m?
va cho an thic an tu nhién va thitc an cong nghiép
trong vong 15 ngay tai trai thuc nghiém khoa
Thiy San, sau dé chon nhiing con khdée manh,
khong di tat dong déu vé kich cd, trong lugng dé
b tri thi nghiem (0,12 g).

Thitc an st dung trong thi nghiém dugc thiét
ké trén phan mém Feedlive c6 ham ligng protein
40%, béo 6% va dugc san xuat trong nhd may
thitc #n. Thitc dn co ban gom bot ca, banh dau
nanh, banh dau nanh lén men, cdm gao, mi lat,
DCP. Thiic #in dugc san xuat tai nha may thic
an Godaco tao vién ndi. Thic an cd ban nay dude
xay nhuyén va bd sung cac vi khoang vo co hay
hitu co dé tao ra 7 loai thic &n khac nhau tai
phong thi nghiém khoa Thty San. Thic dn duge
ép vién va tao ra nhiéu c¢d vién: bot min, 0,2, 0,4
va 1,0 mm theo kich ¢& ca nudi thi nghiém.

Cac loai khodng hitu co cla cong ty Zin-
Pro: Availa-Zn, Availa-Se, Availa-Mn, Availa-
Cu, Availa-Cr va Availa-Fe hou co duge st
dung dé bo sung kém, selen, mangan, dong,
crom va sit hitu co. Trong khi khoang vo
co bao gom sulphate kém (ZnSO,.7H20),
sulphate mangan (MnSO,4.H,0), sulphate sit
(FeSO4.7H50), sulphate dong (CuSO4.5H20) va
Selenate (NaySeO3.5H,0) stt dung sdn pham ctia
cong ty MERS. Céc vi khoang dugc bo sung vao
cac thic dn co ban theo Bang 1 tai phong thi
nghiém sau dé ép vién, siy kho vd bdo quan.
Thitc &n NT1, NT2 sit dung khoang vo6 co, trong
khi nhiing thic &n con lai sit dung khodng hitu
cd (NT3, NT4, NT5, NT6 va NT7).

2.2. Thi nghiém 1: Panh gia tac dung ctia cac
loai khoang htu co va vé co trong thic an
lén ti 1é sbng va ting trudng ca tra tir ca
bét lén ca gibng

Thi nghiém duge b tri trong giai cude (mic
lusi 0,8 mm) dat trong ao wong ca tra c6 dién
tich 500 m?, d6 sau 2 m. Thi nghiém c6 28 giai
(Imx1,5mx 1,3 m) gdbm 7 nghiém thitc, mdi
nghiém thic dudge lap lai 4 1an va duge b tri theo
hinh thitc hoan toan ngiu nhién. S6 lugng c thi
nghiém (0,12 g) 500 con/giai, thdi gian wong 8
tuan tinh tit ngay bd tri thi nghiem.

Sau 4 tuan nudi, toan bo sé ca dugc chuyén
sang giai c6 kich thudc mac ludi 2,0 mm (s6 thit
tu glai va cac nghiém thitc vAn gitt nguyén nhu
ban dau). Thoi gian cho an 2 lan/ngay, vao lic
7 gio va 17 gigd, cho c4 an thic an trén sang.
Két thic thi nghiém: can trong lugng cé, dém sb
con dé x4c dinh ti 1& séng. Tang trudng (SGR va
DWG), ti lé song (SR) va hé sb thitc an (FCR)
dugc tinh theo cac cong thic sau:

Toéc do tang trudng (SGR):

LnWy — LnW
SGR = 027 MWL L 100 %/nghy
Ty — T4
Tiang trong ngay (DWG):
DWG = (Wy - Wy)/To - T;  (g/ca/ngay)

Hé s6 thitc an (FCR):
Lugng thitc an

FCR =
Tang trong ca(Wy — W)

2.3. Thi nghiém 2: Danh gia Anh hudng cua
viéc bd sung khoang hitu cd 1én tinh trang
sttc khée ctia ca tra gibng

Sau khi két thic thi nghiem 1, ca (28 con/bé)
duge chon ngdu nhién dé tién hanh gdy cam
nhiém vé6i vi khuan E. ictaluri bing phuong phap
ngam (nong do vi khuan 1,2 x 10° cfu/mL). Thoi

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 19(5)


http://jad.hcmuaf.edu.vn

58

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

gian ngam 13 1 gig. Sau do, c4 sé dugce chuyén vao
bé thi nghiém vi theo doi trong 14 ngay. Ty 18 ca
chét dugc kiém tra 2 lan/ngay.

3. Két Qua va Thao Luan

Két qua cac chi tidu moi trudng cho thay chat
lugng nude nudi ca trong thai gian thi nghiém nhu
sau: DO budi sang: 2,0-4,0 mg/L; budi chidu: 4,0-
6,0 mg/L. Nhigt do nude budi sang: 28,0-30,3°C;
budi chiéu: 30,3-32,2°C. pH budi sang: 7,2-7,5;
budi chiéu: 7,5-7,8. Ham lugng ammonia thap:
0,009-0,03 mg/L. Tat ci céc chi tiu chat lugng
nude phit hop véi dic diém thich nghi v phat
trién binh thuong ciia ca cé tra.

3.1. Thic an thi nghiém

Thiic &n thi nghiém sau khi dugc ép vién, bao
quan va phan tich thanh phan dinh duéng va ham
lugng cac vi khoang duge trinh bay theo Bang 2.

Thanh phan dinh dudng ctia 7 loai thiic &n nhu
protein tho, béo, khoang va xd tho theo nhu bang
2 thi khong khac nhau va nhu thiét ké ban dau.
Riéng ham lugng cac vi khoang c6 su khac nhau,
do viéc bo sung céc vi khoadng vao thic an:

Ham lugng Fe, Cu va Mn cta 7 nghiém thic
tuong duong nhau do ciing bd sung liéu lugng vao
thitc an nhw nhau.

Ham lugng kém (Zn) phan tich ¢ nghiém thic
NT1 c6 52,9 mg/kg Zn cho thay ham lugng Zn
trong nguyén lieu thic an da la 32,9 mg/kg Zn.
Céc nghiém thitc b6 sung 60 mg/kg Zn nhu NT2,
NT4, NT6 va NT7 (80-100 mg/kg) c6 gié tri Zn
trong thitc #n cao hon cic 16 bo sung 20 mg/kg
Zn ctia NT1, NT3 va NT5 (52-60 mg/kg).

Ham lugng Selenium trong céc 16 bd sung
khoang vo co hoi thap hon thiét ké, trong khi
céc 16 bd sung khoang hitu co NT3, NT4, NT5,
NT6 va NT7 déu nhu thiét ké.

Ham lugng chromium ctia nghiém thic NT7
cao nhat do bd sung 0,40 mg/kg Chrom.

3.2. Tang trudng, FCR va ti 1& sbng ciia ca tra
sau 8 tudn thi nghiém

Két qua 6 Bang 3 cho thiy, sau 8 tuan nudi
khdi lugng c4 gitta cac nghiém thic khac biet c6
¥ nghia (P < 0,05) 8 NT7 va NT1 & NT2, nghiém
thic 7 c6 khoi lugng 16n nhat 1a 14,17 £ 0,24 g,
nhé nhat 14 nghiem thic 2 vA nghiém thic 1 véi

khéi lugng lan lugt 13 11,48 &+ 0,55 g, 11,81 +
1,03 g. Téc do tang trudng clia ci sau 8 tuan
nudi duge thé hien qua chi tiéu ting trong, tang
trong hing ngay va toc do ting trudng dac biet.
Ba chi tidu nay cho thiy téc do tang trudng cia
ca 6 nghiém thic st dung khoang hitu ¢ cao hon
so v6i nghiém thic st dung khoang vo co.

Hiéu qué st dung thic an (FCR) ctia cé thi
nghiém: FCR cta cac nghiém thic tu 1,36 — 1,56.
Cac nghiém thiic c6 b6 sung khoang hitu co c6
khuynh huéng thadp hon so v6i nghiem thic bd
sung khoang v6 cd. FCR cao nhit & nghiém thiic
1 (1,56) va thap nhét ¢ nghiem thic 7 (1,36), su
khé4c biet nay c6 ¥ nghia théng ke (P < 0,05).

Ti lé sdng sau 8 tuan nudi giita cac nghiém thitc
khac nhau ¢6 § nghia (P < 0,05). G NT1 va NT2
st dung khoang vo cd c6 ti 1é séng thap nhat, lan
lugt 1a 17,25% va 38,60%, cao nhat 1a NT7 véi ti
e séng 1a 80,1%.

Két qua trén tuong ty véi nghién ciu cla
Hamre & ctv. (2008), b sung Selenium vao thitc
an gitp cai thién ty 1é sdng clia ca tuyét Dai Tay
Duong (ty 1& séng ting 32% so v6i 16 dbi chiing).
Két qua ciia nghién citu nay cho thay ty lé song
clia ca dude cai thien dang ké 6 16 bd sung Se-
lenium 0,4 ppm cta nghiém thic NT5, NT6 va
NT7 so v6i cac nghieém thiic con lai khong bo
sung Selenium. Nghién cttu ctia Mechlaoui & ctv.
(2019) cho thay bd sung Selenium hitu co dang
OH-SeMet 0,2 ppm trén cé vuge (Sparus aurata)
cho két qua ting trudng tot hon va gitp ca chéng
lai stress va khang oxy héa té bao co t6t hon 16
déi ching.

Su phan dan ca sau thi nghiém dugc trinh bay
qua hé s6 CV (coefficient of variance) khéi lugng
va chidu dai ca. Két qua & Bang 4 cho thay, hé
s6 phan dan vé khéi lugng, chiéu dai & nghiem
thitc 7 thap hon so véi cac nghiém thic con lai,
su khéc bigt nay c6 ¥ nghia thong ke (P < 0,05).
He s6 phan dan thip & nghiem thitc NT7 c6 thé
lien quan dén ti 1é séng va tdc do ting trudng clia
cé.

Nhu vay, viéc b sung cac loai khoang hitu co
vao thiic &n c6 &nh huwdng nang cao ti 1é sdng, téc
do tang trudng va hiéu qua st dung thiic dn cta
cé tra tir ca bot lén ca gibng.

3.3. CAm nhidm vdi vi khudn E. ictaluri

Sau khi két thic thi nghiém, ca4 dugc gay cam
nhiém véi vi khuan E. ictaluri bing phuong phap
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Bang 2. Thanh phan dinh dudng va ham lugng céc vi khoang trong 7 thitc an thi nghiem

Thanh phan dinh dusng NT1 NT2 NT3 NT4 NT5 NT6 NT7
Do am (%) 2,79 298 468 5,14 398 3,88 4,53
Béo tho (%) 5,61 540 486 5,13 490 5,16 541
Xo tho (%) 3,06 3,13 345 3,58 3,72 3,55 3,12

Tro (%) 6,33 6,72 640 6,63 6,8 6,26 7,16
Protein tho (%) 38,63 38,09 37,69 37,94 38,64 3848 38,39
Khoang vi lugng

Zn (mg/kg) 529 80,5 684 102 64,2 102 107
Se (mg/kg) 0,30 0,30 0,56 054 0,72 0,71 0,70
Mn (mg/kg) 88,7 94,6 928 94 92,1 924 98,3
Cu (mg/kg) 204 21,3 20,1 20 194 18,5 195
Cr (mg/kg) 3,30 3,61 3,25 343 3,24 3,22 4,52
Fe (mg/kg) 441 429 465 435 431 422 441

Thanh phan dinh duéng cd ban dugc phan tich tai phong thi nghiém cong ty Godaco.
Thanh phan vi khoang dugc phan tich tai trung tam phan tich thi nghiém (CASE) theo phuong phap
do phd phat xa Plasma theo tiéu chuan TCVN 9588: 2013.

Bang 3. Két qua vé tang truéng, FCR va ti 1& song sau 8 tuan thi nghém

Nghiém W56 DWG56 SGR56 FCR SR56
thiic (g/con) (g/ngay) (% /ngay) (%)
NT1  11,81*> £ 1,03 0,212> + 0,018 8,05 +£ 0,16  1,56° + 0,10  17,25* + 10,67
NT?2 11,48 + 0,55 0,20 + 0,010 7,95* +£ 0,18 1,51P¢ £ 0,11 38,60 + 14,57
NT3  12,16°> £ 1,00 0,21 4+ 0,018 8,11 + 0,22 1,47°° + 0,74 41,30 + 27,98
NT4 12,16 £ 0,56 0,21*> + 0,010 8,10* £ 0,06 1,46*P° 4+ 0,03 58,85 + 5,71
NT5 12,562 £ 0,40 0,222 4+ 0,007 8,17 + 0,13 1,462P° + 0,03  62,85°d + 8,50
NT6 12,71> £ 0,46 0,22°> £ 0,008 8,13 £ 0,10 1,422> +£ 0,02  62,35°¢ &+ 6,80
NT7 14,17 +£ 0,24  0,25° £ 0,004 841> £ 0,10  1,36* £ 0,06 80,109 + 3,07

Wie: trong lugng cd sau 8 tudn nuodi; DWG (Daily weigh gain); SGR (Specific growth rate), FCR (feed conversion rate);
SR (survival rate); Wo: trong lugng ca ban dau (0,12-0,13 g/c4).
Céc gia tri thé hién trén bang la s6 trung binh 4 do léch chudn (n = 4). Cac gia tri trén cing mot cot c6 chit cai khéc

nhau thi sy khac bigt c6 y nghia théng k& (Duncan test, P < 0,05).

ngam trong vong 1 gis. Ti 1é c4 chét tich liy sau
14 ngay duge biéu thi bing biéu do6 Hinh 1.

Dua vao bidu d6 Hinh 1, ca bit dau chét tit
ngay thi 5 sau khi gay cdm nhiém, ti 1é chét ting
nhanh tit ngay ngay thit 6 dén ngay tha 10. Ca
bat dau ngiing chét vio ngay thit 12 § tat cd cac
nghiém thic. Két qua ti lé chét tich liy (Bang
5) gitta cac nghiém thic khic nhau c6 ¥ nghia
(P < 0,05), ti ¢ chét tich liiy cao nhat 1a NT1
(67,86%), thép nhat 1a NT7 (34,82%).

Nghiém thitc déi ching am c6 ti lé chét 1a 0%,
déu nay ching t6 ring cac yéu té moi trudng
(nhigt do, pH), thao tac gdy cdm nhiém khong
anh huéng dén ti 1é chét tich lily clia ca trong thi
nghiém. Do d6, ca chét trong thi nghiém la do bi
nhiém béi vi khuan. Ca chét c6 nhitng biéu hién
dic trung do vi khuan E. ictaluri gay nén nhu
xuét hién cac dém tring trong gan v than.

Theo Lim & ctv. (1996), khi ngdm ca da tron

My (khéi lugng 10,6 g) v6i vi khuan E. ictaluri
mat do 2 x 107 cfu/mL trong thoi gian 1 gio, &
nhigt do 24 — 26°C thi ti 1¢ chét tich liiy trong
14 ngay 1a 66,7%. Trong thi nghiém nay, viéc bo
sung khoang hitu co Se, Zn va Cr gitp giam ti 1&
chét tich lily trong cac nghiem thic NT5, NT6,
NT7.

Mot nghién ciu khac vé anh huéng ciia Se-
lenium hitu co lén ca hoéi van ciia Sebastien &
ctv. (2009), khi cho ca #n thitc an b sung sele-
nium véi cdc ham lugng 0; 2; 4; 8 mg Se/kg thitc
an trong 10 tuan da cai thién ty lé sdng, tdc do
tang trudng va kha nang mién dich. Bén canh do,
Sritunyalucksana & ctv. (2011) d& ching minh
v6i ham lugng 0,3 g Se hitu co /kg thitc an gitp
cai thién ty 1@ séng, téc do ting trudng va kha
nang chéng chiu véi virus gay hoi chitng Taura
trén tom thé chan trang Penacus vannamei. Nhu
vay, Se hitu co ¢6 vai tro trong viéc kich thich hé
mién dich & dong vat thiy san.
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Bang 4. Heé s6 phan dan vé khéi lugng va chidu dai
Nghiem thitc  CV (%) khoi lugng  CV (%) chieu dai

NT1 34,80¢ £ 0,70 20,94¢ + 3,90
NT2 34,53° £ 1,50 16786b + 2,90
NT3 34,15¢ £ 0,77 22,70¢ + 1,92
NT4 34,96¢ £ 2,57 22,39¢ + 1,60
NT5 31,32b + 1,04 21,32¢ + 1,51
NT6 32,94bc + 1,76 23,50¢ + 2,19
NT7 28,04 £+ 1,33 10,24* £+ 1,64

Céc gié tri thé hién trén bang la s6 trung binh 4 do lech chuan (n = 4).

Céc gia tri trén cing mot cot ¢é chit cai khac nhau thi sy khac biét c6 y

nghia théng ké (Duncan test, P < 0,05).

o Ti 1é chét tich Kiy (%)

100 g [ T
- g T2
o— NT3

¥ i
5o R P _E
40 —— TG
0 g [ T/

1 2 3 4 5 & 7 B 4 10 i1 17 13 14 Ngay

Hinh 1. Ti 1é chét tich lity clia c4 sau 14 ngay gay cdm nhiém.

Bang 5. Ti lé c4 chét tich liy (%) sau 5 ngay, 10 ngay, 14 ngay cdm

nhiém
Nghiém thic 5 ngay 10 ngay 14 ngay
NT1 0,892 + 1,79 59,829 + 6,10 67,86 + 4,12
NT2 3,57 £ 0,00 57,14°d + 4,12 61,61P° + 6,10
NT3 2,680 +£ 342  57.14° 4+ 6,52 60,71P° 4 4,12
NT4 0,892 £ 1,79 59,824 + 12,84 60,71 £ 12,71
NT5 0,008 £ 0,00 45,564”° + 6,10  53,57" £ 10,10
NT6 1,79%P + 3,57  42,86*® £ 11,29 50,00 + 10,10
NT7 2,682 £ 1,79  31,25% + 6,10 34,82 + 3,42

Céac gia tri thé hién trén bang la sb trung binh 4+ d6 lech chuan (n = 4). Céc gia tri
trén cting mot cot c¢6 chit cai khac nhau thi sy khéac biét c6 y nghia théng ké (Duncan
test, P < 0,05).

Tran & ctv. (2013), da tién hanh nghién ctu ty lé séng, thanh phan sinh héa, cac chi s6 huyét
anh hudng ctia Selenium hitu c¢o 1én tang trudéng, hoc va kha ning khang lai tdc nhan gay bénh
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Vibrio parahaemolyticus trén ca chém. Két qua
thi nghiém cho thiy Se hitu co da cai thién toc
do tang trudng, lam tang ham lugng protein tho,
gidm do am trong co thit c4, ting s6 lugng hong
cau tong s6 va tang kha nang chéng chiu khi tiép
xtic véi vi khuan Vibrio parahaemolyticus & mat
do 10° cfu/mL. Gan day nhét 1a nghién citu ciia
Sang & ctv. (2015), két qua nghién ctiu trén ca
Trachinotus blochi cho thay, ty lé sdng, tbc do
tdng trudng, protein trong cd va lipid trong gan
& cac 16 ¢6 bd sung Se hitu co cao hon so véi 16
déi chiing (P < 0,05).

Nghiéen cttu ctia Ahmed (2012) trén ca chép cho
thiy, thic an chia nhidu carbohydrates sé lam
gia tang ham lugng glucose trong mau ca va viéc
bé sung Crom hitu cd gitip én dinh glucose trong
méu ca dan dén ca tang trudng tot hon, ti 1é séng
cai thién so v6i ddi chitng. Trong thi nghiém, NT7
b6 sung Crom (Cr) hitu cd cai thién tang trudng
va ti & sdng clia c4, cling nhu gia ting siic khoe
ctia ca khi gay cam nhiém. Két qua nay can nhiéu
nghien ctu tiép tuc dé theo doi va danh gia tac
dung ctia Crom khi bd sung vao thiic an.

4. Két Luan

Khi b6 sung céc loai khoang hitu co vao thiic
an ca tra giai doan tit ca bot lén cé gidng véi lidu
dung: 60 mg/kg Zn; 0,4 mg/kg Se; 0,4 mg/ke Cr;
2,4 mg/kg Mn; 5 mg/kg Cu va 30 mg/kg Fe cho
thiy cac chi tidu vé ting trudng va ti 1é sdng cao
hon v FCR théap hon so v6i nghiém thtc sit dung
khoang vo cd. Khi gay cAm nhiém véi vi khuan E.
ictaluri thi c6 ti 1é chét tich liiy thap nhat. Didu
nay chimg t6 ring viéc bd sung céc loai khoang
htu co vao thic an cé tra giai doan tit ca bot 1én
cé gidng gitp ca tang cuong siic dé khang chong
lai cAc tac nhan gay bénh.
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