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TOM TAT

Nghién cuu dwgc thye hién voi muc dich danh gia sw anh hudong cua ti ¢ bé sung ché phcfm thdo duoc
Ién men (FH) dén tang truong, khd nang sw dung thirc an va khang bénh ¢ cd chép (Cyprinus carpio). Ca chép
giong (~25g/con) dwoc cho an thike dn bé sung ché pham & cac ti 1é 0, 2, 5 va 10g/kg thirc dn (twong tng véi
cdc nghiém thirc FHO, FH2, FH5 va FHI10) trong vong 6 tudn, thirc an dwoc ghi ghép hang ngay. Cudi thi
nghiém, cd dwoc can do khoi lwong dé xdc dinh tang triong va kha nang sir dung thire an. Cd sau dé dwoc cam
nhiém véi vi khudn Aeromonas veronii voi liéu LD (4.8 x 10" CFU/mL), 56 lwong cd chét dwoc ghi chép hang
ngady trong vong 14 ngay. Két qua cho thdy ché phdam bé sung khéng anh hwéng dén tang trieong, kha ndang
stk dung thire an va ti 16 song ciia ca. Ché pham bé sung ¢ ham lwong 10g/kg thirc an gdy ra nhitng bién doi
vé kich thuée gan va chiéu dai ciia rudt cd thi nghiém. Thao diege 1én men ndng cao kha ndng khdng vi khudn
A.veronii va ti I chét thap nhat sau cam nhiém (10%) thu dwoc 6 nhém sie dung thiee dn bé sung 5g/kg thike dn.

Tuwr khoa: Thdo duwoc lén men, , Aeromonas veronii, cd chép, khang bénh
ABSTRACT

The study was conducted to evaluate the effects of fermented herbal (FH) product supplementations on
the growth, feed utilization, and disease resistance in common carp (Cyprinus carpio). Juvenile carp (~25g/fish)
were fed diets supplemented with the product at 0, 2, 5, and 10g/kg feed (designated as FHO, FH2, FHS5, and
FHI10, respectively) for 6 weeks, with daily feed recording. At the end of the experiment, the fish were weighed to
determine the growth and feed utilization. The fish were then challenged with Aeromonas veronii at the LD50 dose
(4,8x 107 CFU/mL) and mortality was recorded daily for 14 days. The results showed that the supplementation did
not affect growth, feed utilization, or survival rates. However, the supplementation of FH at 10g/kg feed induced
changes in liver size and intestinal length. The fermented herbal product enhanced resistance against A.veronii.
The lowest mortality after infection (10%) was observed in the group fed 5g/kg feed.

Keywords: Fermented herbs, Aeromonas veronii, common carp, disease resistance

I. PAT VAN PE

Nubi trong thuy san déng mot vai tro
quan trong trong viéc duy tri sinh ké, chiém
46% tong san lugng ca va 52% tiéu ding cta
con ngudi (FAO, 2022). Trong cac ddi tugng
nudi thuy san, ca chép (Cyprinus carpio L.,
1758) 1a mot trong nhiing loai c& nudc ngot
dugc nudi rong rai nhét trén thé gioi (FIGIS,

2020). O Viét Nam, ca chép dang 1a mot trong
nhitng ddi twong nudi ¢ hau hét cac thuy vuc
noi dia, ddc biét phia Béc nude ta; mot phﬁn
1a do dé nubi, dé cham soc; thém vao do, thit
c4 chép co gia tri kinh té, ham luong dinh
dudng kha cao. Tuy nhién, khi dugc nuéi voi
mét d§ cao, moi trudng ao nudi dé bi 6 nhiém
boi chét thai, thirc an thira trong qua trinh
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nudi tao diéu kién cho mam bénh phat trién,
c4 d& bi stress... dan dén tinh hinh dich bénh
bung phat. Khi ao nu6i bi bénh, nguoi nudi
thuong c6 xu hudng st dung cac loai hoa
chat, khang sinh bo sung vao thirc n hoic
a0 nudi dé phong va tri bénh. Tuy nhién, hé
luy gy nén hién tugng khang khang sinh
dbi v6i chinh loai nuoi va ton du khang sinh
trong san pham thily san c¢6 thé anh huong
16n moéi truong sinh thai va strc khoe nguoi
ti€u dung (Mavraganis et al., 2020; Nguyen
et al., 2024). Do d6, viéc sir dung cac giai
phap sinh hoc nhiam ning cao strc khoé cua
dong vat thuy san dang ngay cang duoc
khuyén khich. Trong d6, cac loai thao duoc
lén men dang dugc quan tdm va ing dung do
cac hoat tinh sinh hoc ctia chung nhu khang
khuan, khang nim, chdng oxy hoa (Huayue
vacs., 2022; Jiang va cs., 2023; Meng va cs.,
2023) hira hen nhu mot chét phu gia bd sung
trong thic an sau ky nguyén cua khang sinh.
Théao dugc 1én men hién chua dugc ung dung
rong rii trong NTTS, tuy nhién da c6 nhiéu
nghién ctu chi ra viéc 1én men thdo duogc
mang lai nhiéu lgi ich hon so véi thao duoc
thong thudong. Qua trinh 1én men c6 thé phan
huy cellulose, lignin va cac chit khac trong
thanh té bao, cac thanh phﬁn hoat tinh duoc
giai phong va cac thanh phan hoat tinh trong
thao mdc dugc phan tach thanh cac phén nhé
dé nang cao hiéu qua cua thudc. Cac lgi ich
dugc ghi nhan nhu kich thich sy thém an,
duy tri hé vi sinh vat duong rudt, ting kha
niang mién dich cia DPVTS (Li va cs., 2020).
Cho dén nay, nhitng tic dong trén chiét xudt
thao dugc trong nudi trong thiy san chua
duoc nghién ciru k§ ludng va sd lidu bao cdo
trén ca chép rat han ché. Do do, nghién cuu
nay dugc thuc hién nham muc dich danh gia
tac dong cua viée bd sung thao duge 1én men
1én tang trudng, kha nadng st dung thuc an va
strc dé khang cua ca chép. Nghién ciru nay co
y nghia quan trong trong viéc nang cao hi¢u
qua nudi ca chép bang cach tdn dung thao
dugce 1én men nhiam cai thién ting trudng,
tang cuong kha ndng st dung thuc an va
nang cao stc dé khang. Két qua nghién ciru
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c6 thé dong gop vao viéc phat trién phuong
phap nudi bén viing, giam phu thudc vao
khang sinh, dong thoi tdi wru hoa chi phi thirc
an trong nganh nuoi trong thay san

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

2.1. Ca thi nghiém

C4 chép giai doan gidng duoc thu thap
vé tir Vién Nghién ciru NTTS I (Pinh Bang,
Ttr Son, Bic Ninh) ¢6 khéi lugng ~ 25g/con,
kich thugc dong déu, khong say sat, khong
di tat, hoat dong t6t, khong c6 biéu hién bénh
li. Ca dugc dua vé trai thi nghiém va tim véi
thudc tim & nong do Sppm trong khoang 10
phut nham tiéu diét mam bénh va sat trung
vét sdy sat trén ca trong qua trinh di chuyén.
Sau khi nuéi thich nghi trong hé théng bé
kinh trong vong hai tuin, cic ca thé khoe
manh khong co diu hiéu bénh Iy duogc lya
chon dé tién hanh thi nghiém.

2.2. Thire an thi nghiém

Ché phim thio dugc 1én men - FH
(Syrmabio, Trung Qudc) chira cac thanh phan
bao gdm thao dugc (hoang ky, cam théo, ngii
gia bi), lgi khuan va ndm men (Clostridium
butyricum, Bacillus licheniformis, Bacillus

subtilis, Saccharomyces cerevisiae,
Lactobacillus  acidophilus, Lactobacillus
plantarum, Enterococcus faecalis,

Lactobacillus casei). Trong d06, lkg théao
dugc dugc 1én men bdi 0,5kg vi sinh co
lgi 6 dang 16ng. Thao dugc 1én men sau do
duoc tron véi td duge vira da va tao thanh
ché pham dang bot. Ché pham duogc tron véi
thuc an cong nghiép dang vién voi cac ti 1€
0, 2, 5 va 10g/kg thirc an tuong ing voi cac
nghiém thirc FHO, FH2, FH5 va FH10. Ché
phém dugc can chinh xac va tron voi tring
ga tuoi voi lugng phu hop (12 mL trung cho
100g thirc dn) dé bao boc bén ngoai vién thirc
an. Thirc an sau khi tron déu duoc dé kho
tu nhién trong khong khi khoang 30 phut ¢
nhiét d§ phong. Thuc an sau d6 dugc cho ca
an trong ngay. Cho an tu tu tranh thtwra kho
kiém soat, lwong thirc an chuan bi hang ngay,
khong gilt cho dn cho ngay hom sau.
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2.3. B4 tri thi nghiém nudi ting trwdng

Sau thoi gian nudi thuan hoéa, ca c6 khbi
lwgng trung binh 1a 30,18 £ 0,10g/con dugc
tha ngau nhién vao 12 bé c6 thé tich 250L véi
mat d6 20 con/bé va duoc suc khi lién tuc.
Cé4 dugc cho an thuc an thi nghiém (FHO,
FH2, FH5, FH10) vé6i tan suit 2 1an/ngay véi
ti 16 4% khéi luong than trong vong 6 tuan.
Hé théng bé nudi dugc xi phong hang ngay
dé loai bo phan thai va 30% thé tich bé duoc
thay méi. Luong thuc an, sé luong ca chét va
khdi luong ca chét hing ngay duoc theo ddi
va ghi chép lai dé xac dinh ty 1¢ séng va kha
nang st dung thirc an. Ca dugc can do dinh
ki 2 tudn/lan dé theo ddi ting trudng cua ca
va diéu chinh luong thic an.

Trong thi nghiém nudi, bién dong céc
théng sb méi trudng duoc theo ddi thudng
xuyén trude khi thay nuée va diéu chinh cho
phu hop voi ca chép. Nhiét dd duoc xac dinh
bang nhiét ké thuy ngan do véi tin suét 2 1an/
ngay (dao dong tir 26 dén 29°C). Oxy hoa
tan (dao dong tir 5-7,5 mg/L) dugc theo doi 2
lan/ngay bang cach st dung may do oxy hoa
tan cam tay (Milwaukee — RumaniMW600).
Do pH duoc do hang ngay biang bo test kitt
cua Sera (Duc) Va so mau trén bang mau (tur
7-8). Cac yéu tb NH,/NH," va NO," dugc do
hang tudn dé xac dlnh kh1 doc bang bd test
kitt ciia Sera va déu c6 gia tri <0,5 mg/L.

2.4. Thi nghiém cdm nhiém

Khi két thuc thi nghiém nubi, ca cia mdi
nghiém thic dugc gop lai thanh mot 16 ca va
chia ngiu nhién vao hé thong bé cam nhiém
c6 thé tich thuc 100L véi mat o 10 con/bé,
trong d6 c6 mot bé dbi ching gdm ca tir tat
ca cac nghiém thure véi mat do twong Gng. Vi
khuén gbc phan lap tir ca chép nhiém bénh
do vi khuin Aeromonas veronii va luu trit
tai phong thi nghiém B§ mén Mo6i trudong
va Bénh thuy san, Khoa Thiy san, Hoc vién
Nong nghiép Viét Nam duoc trang cdy trén
dia thach NA (nutrient agar) v6i thé tich
15 pL/dia. Pia vi khuin sau d6 dugc u trong
td nudi vi sinh, nhiét d6 30°C trong 24 gio.
Sau 24h, mot khuén lac dic trung duogc céy
chuyén sang méi truong NB (nutrient broth)

va U trong ti 4m & nhiét 6 30°C trong 24 gio.
Sau 24h, dich vi khuan gdc dugc do mat do
quang (OD) bang may quang phé ké ¢ bu‘oc
song 610 nm. Mot phan dich vi khuan gdc
cling duoc pha lodng 100.000 1an va trang
cay trén moi truong NA (20uL/dla thach) dé
xac dinh mét dg vi khuan thyc té cia dich vi
khuan gbc dya vao cong thuc:

Mi (CFU/ml) = Ai x Di/V. Trong do: Ai:
S6 khuan lac trung binh/néng do; Di: la do
pha lodng; V: 1a dung tich huyén phu té bao
cho vao dia cia méi nong do (mL).

Dich vi khuin gdc con lai dugc ly tdm
v6i toe d6 6000 vong/phit trong 10 phut trén
may ly tam lanh (4°C), rira trong nudc mudi
sinh 1y 0,85% va tao dich huyén phu dé cam
nhiém. Dich vi khuan gbc duoc xac dinh la
4,8 x 10 CFU/mL dugc pha loang 100 lan
dé dugc ndng do giy chét 50% (LD,,) tuong
tmg 4,8 x 107 CFU/mL. Liéu LD50 duoc
tham khao theo nghién ctru ctia Nguyén Thi
Mai va cs. (2021) va diéu chinh theo ¢ ca
cua thi nghiém nay. Ca chép dugc tiém voi
lugng 0,1 mL dung dich vi khuan (10 con/
nghi¢m thirc) voi lidu LD,, (4,8 x 10" CFU/
mL), 16 d6i chung duoc tlern v6i nuwde mudi
sinh ly. Theo OECD (2019), cac nghiém thuc
c6 thé khong can ldp lai, do d6, thi nghiém
lap lai mot lan cho mdi nghiém thirc (téng
s6 4 nghiém thirc). Nudc trong cac bé dugc
cach ly hoan toan v6i nhau. S6 lugng ca chét
dugc theo doi hang ngay trong vong 14 ngay.
Nhiét do nudc duge do hang ngiy véi tan
suit 1 1an/ngay. C4 mai chét sau cam nhidém
& cac 16 thi nghiém duoc kiém tra, md kham
dé xac dinh cac ddu hiéu bénh 1y va ldy miu
(than va gan) dé nhuoém gram.

2.5. Thu thép va xir 1y s li¢u

Cubi thi nghiém, sb ca con lai trong mdi
bé nudi duge xac dinh dé tinh toan ti 16 sdng
ctia ca. Khéi lugng cua ca va lugng thic in
ca tiéu thy duoc st dung dé xac dinh toc do
tang trudng va kha nang st dung thirc an cua
ca. Cac chi ti€u ndi tang cling dugc tinh toan.

Cac chi tiéu theo doi dugc tinh toan nhu sau:

Tdc do ting truong theo ngdy (DWG,
g/con/ngay) = (FBW — IBW)/T
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Téc d6 tang truong dic trung (SGR, %/
con/ngay) = 100 x (Ln (FBW) - Ln (IBW))/T

Trong d6 FBW, IBW la khéi luong ca khi
bat dau va két thic thi nghiém, T 1a s6 ngay
thi nghiém

Hé s6 chuyén dbi thirc dn (FCR) = Khdi
lugng thirc dn da sir dung/Khdi lugng ca ting
trong

Hiéu qua st dung protein (PER) = Tang
trong ca/Protein ca an vao

Ti 1 sbng (%) = 100 x S6 lugng ca cubi
thi nghiém/S4 ca tha ban dau

Tang trong (WG, %) = 100 x (Khdi lugng
ca két thuc thi nghiém - Khdi lugng ca bat
dau thi nghiém)/Khéi luong bit dau thi
nghiém

Chi s6 rudt (GSI, %) = 100 x (Khdi lugng
rudt/Khéi luong co thé ca)

Chi sb noi tang (VSI, %) = 100 x (Khbi
lugng ndi tang ca/Khdi lugng co thé)

Chi s6 gan (HSI, %) = 100 x (Khéi luong
gan/Khdi lugng co thé c)

Chiéu dai rudt twong dbi (%) = 100 x

KLTB c& cudi thi nghiém (g/con)

65 -
55 -
a5 -
35 - ==

/
25 . _

T0 T2

(Chiéu dai cta rudt/chiéu dai cia co thé)

S6 liéu dugc biéu dién dudi dang trung
binh £ SD, dwgc xur 1y bang phin mém
STATISTICA 10.0, st dung phuong phap
phan tich ANOVA mt nhan té va cong cu
LSD dé so sanh sy khac biét giita cic nghiém
thure voi muc P < 0,05. Trong do, sb lugng bé
nudi (n=3) duoc coi 1a s 1an lap lai.

III. KET QUA VA THAO LUAN

3.1. Tang trwéng, sir dung thirc dn va ti
1¢ sdng ciia c4 thi nghi¢m

Khéi luong trung binh ciia ca dugc theo
ddi dinh ki 2 tudn mot lan va két qua duogc
trinh bay & hinh 1. Khi bat dau thi nghiém,
khéi lugng ctia trung binh cta ca khoang
30,16 g/con va khong sai khac gitra c4 16 thi
nghiém. Sau 6 tuan nudi, khéi lwong cta ca
tdng 1én 61,95 g/con va cling khong co su sai
khéac gitra cac 16 thi nghiém (P > 0,05). Ca
tang truong kha dong déu ¢ cic thoi diém
theo doi va trung binh tang khoang 10g sau
mdi 2 tudn nudi.

—e—FHO

—o—FH2

FH5

FH10

T6

T4
Thoi diém thu mau

Hinh 1. Khéi lwgng trung binh ciia ¢4 sau 2, 4 va 6 tudn thi nghiém

Ghi chu: FHO, FH2, FHS5, FHI10 la cong thirc thi nghiém bé sung 0, 2, 5 va 10g thao duoc lén men/kg thirc an

Khi quan sat cac gia trj vé ting trudng
bao gdm ting trudng tuyét déi (DWG), ting
trudng dic trung (SGR) va tang trong (WGQG)
duogc trinh bay trong bang 1, khong c6 sy sai
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khac dugc ghi nhén gilta cac cong thic thi
nghiém dugc ghi nhan (P>0,05). Sau 6 tuan
nudi voi thic an thi nghiém, khdi luong ca
ting ~2 lan (WG dao dong tir khoang 100
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dén 106%), tir khoang 30g/con 18n ~60g/con.
Tang truong dong déu gitra cac nghiém thirc,
trong d6 DWG dao dong tr 0,72-0,76 g/con/
ngay; SGR tu 1,66-1,73 %/ngay. Sy tuong
ddng vé ting trudng giita cac nghiém thic

cho thay thao dugc 1én men bd sung trong
thure an & cac ti 1€ thir nghiém (0, 2, 5 va 10g/
kg thirc an) khong c6 gy anh hudng tiéu cuc
cling nhu khong cai thién tang trudng cta ca
chép.

Biang 1. Chi tiéu ting truéng ciia ca thi nghi¢ém sau 6 tuin nudi

Cong thuc thi nghiém

Chi tiéu

FHO FH2 FHS5 FH10
IBW (g/con) 30,18+0,10° 30,16+0,122 29,50+0,03% 30,04+0,57¢
FBW (g/con) 62,29+1,17° 60,49+0,372 60,79+1,73% 61,95+3,228
WG (%) 106,43+3,20° 100,55+2,032 106,06+5,48* 106,38+14,65°
SGR (%/ngay) 1,730,042 1,66+0,02? 1,72+0,08? 1,72+1,152
DWG (g/con/ngay) 0,76+0,03? 0,72+0,01? 0,75+0,04* 0,76+0,09*

Ghi chu: FHO, FH2, FH5, FHI0: thurc an thi nghiém co bé sung thdo dwoc lén men o cac ti ¢ 0, 2, 5, 10g/kg thirc
an; IBW: khéi lwong khi bdt dau thi nghiém, FBW: khéi lwong khi két thiic thi nghiém, WG: tang trong, SGR: ting
treéng ddc trung theo ngdy, DWG: ting truéng theo ngay. S6 liéu dupe trinh by dudi dang TBESD, cdc gid tri c6
ki hiéu chit cdi khdc nhau thé hién sw sai khdc c6 ¥ nghia thong ké (P<0.05).

Thao duge c6 thé c6 doc tinh nhat dinh
dén sinh vat va ludn cé cac thi nghiém xac
dinh d0c tinh cta thao duogc trudc khi dua
vao su dung (Anywar va cs., 2021; Mugale
va cs., 2024). Hon hop thao dugc st dung
trong thi nghiém nay bao gdm hoang ky, cam
thao va ngii gia bi déu c6 doc tinh nhat dinh
va gdy can tré su thém an bén canh cac hoat
tinh sinh hoc (Saleem va cs., 2024; Zaki va
cs., 2012). Viéc st dung loi khuén 1én men
thao duoc c6 thé gitp phan giai cac doc té va
cac chat khang dinh dudng trong thiao duoc,
do d6, téc do ting trudng cua ca trong thi
nghiém nay khong bi anh hudng tiéu cuc khi
st dung ché pham. Mot nghién ctru trude
day da chi ra hdn hop hoang ky Astragalus
memeranaceus va cam thdo Glycyrrhiza
uralensis dugc 1én men bang Bacillus
subtilis bo sung trong thirc dn c6 cai thién
tang trudng cua cé trap den Acanthopagrus
schlegelii (Huayue va cs., 2022) va ca ro phi
van (Fujaya va cs., 2023). Thir nghiém cia
Ilham va cs. (2024) trén tom su va Zhuo va
cs. (2021) trén ca chém Lates calcarifer lai
cho théy, thdo duogc 1én men lai khong cai

thién tang trudng. Trong nghién curu hién tai,
khong c6 su khac biét dang ké nao vé muc
tiéu tang trudng.

Hé s6 chuyén dbi thuc an (FCR) cua
cé voi thie in thi nghiém sau 6 tuan nudi
0 khong c6 sy chénh Iéch gitta cdc nghiém
thuc (P>0,05) va dao dong trong khoang
1,31 dén 1,37 (Hinh 2). Tuong tu, hé s thu
nhan protein (PER) cling khong bi 4nh hudéng
boi ti 1é bd sung thao dugc 1én men. Viéc su
dung thao dugc c6 thé gay anh huong dén
kha nang ti€u hod cua dong vat thuy san
(Mbokane & Moyo, 2022). Cac yéu té khang
dinh dudng c6 trong thdo dwoc nhu tannin,
phenol, saponin, lignin va alkaloid lién két
vOi cac enzyme tiéu hda va lam gidm kha
ning tiéu hoa va kha niang cung cap chét dinh
dudng (Francis va cs., 2001). Mot sb loai
thuc vét c6 ham lugng chét tc ché enzyme
protease cao, cé thé dan dén tinh trang thiéu
hut chat dinh dudng va hiéu suat ting truong
kém & ca. Luong chat khang dinh dudng qua
muc tim théy trong mot sb loai thuc vat cling
c6 thé anh hudng dén hinh thai rudt va quan
thé 1oi khuén duong rudt. Viéc 1€n men thao
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duge co tac dung phan huy cac chat khang
dinh dudng va khong bi anh huong dén kha
nang st dung thitc an & ca. Trong nghién

ctru nay, két qua cho thiy thao duoc 1én men
bo sung ¢ ti 1€ cao nhat cung khong c6 anh
hudng ti€u cyc nao dén chi ti€éu FCR va PER.

OFHO OFH2 EWFH5 EFH10

2.8

2.1

1.4 =

0.7

0.0

FCR

PER

Hinh 2. H¢ s6 chuyén hoa thirc in (FCR) va h¢ s6 thu nhin protein (PER) & ca chép sir dung thirc in
b6 sung thao dwoc 1én men sau 6 tuin nudi

3.2. Chi tiéu noi tang

Két thuc thi nghiém nudi, cac chi tiéu
noi tang nhu VSI, HSI, GSI dugc tinh toan
dua trén khdi luong ndi tang, gan, rudt va
khoi luong than ca thi nghiém. Két qua cho
thay cac chi tiéu VSI (dao dong tir 6,43 dén
7,26%) va GSI (tir 3,41 dén 4,06) khong bi
anh huong boi thao dugc 1én men bd sung

trong thirc an (Bang 2, P>0,05). Két qua nay
tuong ty voi nghién ctru trén cd ré6 miéng
rong (Micropterus salmoides) dugc cho an
thao duoc 1én men trong 56 ngay ciing két
luan viéc bd sung thao dugc Ién men trong
thirc an khong c6 anh huong dén VSI cua ca
thi nghi¢m (Jiang va cs., 2023).

Bang 2. Chi tiéu ndi tang cia ca thi nghiém sau sau tuan nuéi

Cong thue thi nghiém

Chi tiéu

FHO FH2 FHS5 FH10
VSI (%) 6,76+1.26 7.26+0.68 6.4310.56 6.88-0.26
HST (%) 1524049 2,15£0,20% 1,7540,40 2.1540,18"
GSI (%) 3.89+0.43 4,06+0,50 3.4120,40 3.64+0,18
g(f)‘i“(’;sé“ TUOLIUONE 151 77418300  147.06£6,89%  142,06:-16,39% 129,04+7.90°

Ghi chi: FHO, FH2, FH5, FHI10: thirc an thi nghiém cé bé sung thdo dirge 1én men & cdc ti 16 0, 2, 5, 10g/kg thirc

an; VSI: Chi sé néi tang, HSI: Chi s6 gan, GSI: Chi s6 ru¢t

Su sai khic c6 y nghia thong ké duoc
quan sat thay & chi ti€éu HSI va chiéu dai rudt
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chtng khong bd sung thao dugc 1én men FHO
(1,52%), trong khi d6, FH2 va FH5 khong thiy
¢6 su khac biét vé khéi lugng gan twong dbi
s0 voi 16 dbi ching. Pidu nay chimg to khi
b6 sung thao dwgc 1én men voi ti 18 10g/kg
thirc an gay ra hién tuong tang kich thudc
cua gan ca chép. Nguoc lai, thirc an FH10
lai gdy ra hién tuong chiéu dai rudt ngin hon
(129,04%) so véi FHO (151,27%) (P<0,05).
Két qua nay ciing cho thay nhitng bién doi
bét thuong vé hinh thai rudt cta ca st dung
thre dn bd sung thao duoc 1én men & ti 1&
10g/kg thuc an. Cac 16 ca FH2 va FHS khong
tim thay su khac biét nao vé hai chi tiéu nay
so v6i dbi chimg. Cac nghién ctru trude kia
cling di chi ra viéc sir dung thao dugc ¢ lidu
lugng bo sung 16n 6 thé gy nhitng bién doi
tiéu cuc dén cac co quan ndi tang (Zhou va
cs., 2022). Mot trong nhiing nguyén nhan chu
yéu 1a thao dugc c6 thé 1am bién d6i quan thé
vi sinh vat duong rudt trong dé cé loi khuan
va anh huong x4u dén hoat dong ciia duong
rudt. Mot nguyén nhan khac 1a thao dugc co

Nhiét do (°C)
30

28
26
24
22

20

thé c6 doc tinh va trong trudng hop nay gan
cua cé su dung thao dugc phai hoat dong qua
murc dé dao thai doc té trong thao duge. O
mirc bo sung 2 va 5 g/kg thirc in khong thay
c6 anh huong nao dugc ghi nhan.

3.3. Ti 1¢ sdng va kha ning khang bénh

Két thiic thi nghiém nudi ting truéng sau
6 tudn, ti 18 sdng cua ca 1a 100% thé hién
diéu kién nuéi duoc duy tri tot va khong co
anh huong cua ché pham bo sung trong thirc
an. Trong thoi gian cam nhiém, nhiét d6 nude
dao dong tir 26°C dén 29°C, trung binh dat
28,240,8°C. Muc nhiét d6 nay la mac nhiét
d6 thich hop cho vi khuan A. veronii phat
trién va cling 1a muc nhiét do phu hop voi
cac hoat dong sinh ly cua ca chép, do do,
moi truong nudi dam bao cho cac yéu té thi
nghiém dugc theo doi chinh xéc. Yéutd nhiét
d6 trong thi nghiém cam nhiém tuong dong
v6i nghién ctru kha ning giy doc va liéu
lugng vi khuan gdy chét 50% cua vi khudn
Aeromonas veronii (2,1 x 10" CFU/mL) trén
ca chép ctia Nguyén Thi Mai va cs. (2021).

DO D1 D2 D3 D4 D5 D6

D7

D8 D9 D10 D11 D12 D13 D14

Hinh 3. Nhiét d§ nuéc trong thoi gian caim nhiém

Sau 24h nuodi cdy dich vi khuan pha loang
100.000 1an trén dia thach & 28°C, sb lugng
khudn lac dém dugc 1a 960 khuéan lac/dia,
thay vao cong thuc ta tinh dwoc méat do vi
khuan thyc té 1a 4,8 x 10° CFU/mL. Khi soi
tuoi, vi khuan cé dang hinh que, 13 vi khuan

gram am, bit mau thudc nhuém mau hong
d6. Nhitng mo ta nay cua vi khuan A.veronii
twong dong véi nhitng bao céo trude day (Vi
Thi Thanh Huong va cs., 2023; Nguyén Thi
Mai va cs., 2021).
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¥ 3 A &
EA D= B S

Hinh 4. Khuin lac é ndng d§ 10* CFU/mLva vi khuin nhudm gram

Sau 14 ngay cam nhiém c4 chép véi vi khudn
A.veronii, két qua v& ti 18 chét cua ca dugc trinh
bay & hinh 5. C4 cam nhiém bi chét tap trung
chu yéu trong vong 1 dén 5 ngay. Ca ¢ 16 dbi
chimg khong quan sat thdy hién tuong ca chét
trong thoi gian cam nhidm. Ngay thir nhét sau
khi cam nhiém, nhoém FH5 khong thdy ca chét
con & FH2 va FH10 c6 ty 1¢ chét 1a 20%, & FHO
13 10%. Ngay thir 2, 16 ca FH10 khong thiy hién
tuong chét; F5 bat diu xuét hién ca chét, FHO va
FH2 van tiép tuc xuat hién ca chét. Tir ngay thir
4, khong con quan sat thiy ca chét & cac nghiém
thiac F2, FS va F10; trong khi d6, ca van tiép

Tilé chét cdng don (%)

tuc chét dén hét ngay thir 5 & 16 c4 FHO. Sau 14
ngay, ty 1& chét tich lily ciia nhom FO (70%) cao
hon so v&i cac nghiém thire sir dung thire n bd
sung thao dugc 1én men. Ti 1€ chét cdng don &
FH2, FHS5 va FH10, lan luot 1 40, 10 va 20%.
Tir két qua nay cho thay thao duoc 1én men bd
sung trong thirc an cua ca chép c6 anh hudng
tich cuc dén kha ning khang A.veronii clia ca
chép; trong d6 ti 1& chét thip nhat quan sat dwoc
& nhom FHS cho thiy ti 16 bd sung 5g thao duoc
1én men trong 1kg thirc dn cho hiéu qua tbi wu vé
kha nang khang vi khuan A.veronii.

100 ~
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60 -
40
40 - 5 o
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FH10

Hinh 5. Ti 1 chét céng don ciia ca thi nghiém dwoc cam nhiém véi vi khuén A.veronii sau 14 ngay

Két qua trong nghién ciru nay twong dwong
v6i két qua duoc bio cdo trong nghién ctru
ciia Jiang va cs. (2023) khi cam nhiém ca ro
miéng rong sau khi cho an thirc an bd sung thao
duoc 1én men v6i vi khuan A.hydrophila. Sau
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72h cam nhiém, ti 1& chét cong don ciing thu
dugc cao nhit ¢ 16 dbi ching khong bd sung
thao dugc. Két qua nay dugc giai thich do cac
hoat chat trong thao dugc 1én men c6 kha nang
khang khuan va hd trg trang thai mién dich
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cia c4 khi cdm nhiém. Ngoai ra, cic chiing
loi khuén sir dung dé 1én men thao dugc cling
dugc bao cao 1a cac ching vi sinh vét c6 kha
nang tc ché hoat dong cua vi khuan gy bénh.
Thém vao do, mot b bao céo da chiing minh
ré'lng viéc 1én men thao dugc lam cac hop chét
c6 hoat chét sinh hoc ¢6 kha niang giai phong
tbi wu so voi cac phuong phép tach chiét thong
thudng. Cac lap luan nay ciing 1a co so dé giai
thich ti 18 chét & cac 16 c4 st dung thao duoc
1én men thap hon so véi dbi ching. Meng va
cs. (2023) ciing bao cao ca st dung thurc an co
b6 sung thao dugc 1én men ciing ¢ dap tmg

mién dich cao hon so v&i ddi ching.

Sau khi cam nhiém, c4 méi chét duoc thu
mau nhudém gram dé dinh danh vi khuan va mé
ta cac biéu hién bénh 1y do vi khuén A. veronii
gdy ra. Hinh anh giai phiu c4 duoc thé hién
trong hinh 5. C4 bi bénh c6 biéu hién bung
chuéng, sung do, xuat huyét da gbc vy, hau
mon. Cac co quan ndi tang nhu gan va lach ca
¢4 mau séc tai nhat, rudt truong to va Xuét huyét.
Cac dic diém nay twong dong véi mo ta trong
nghién ctru clia cac nghién cuu trude kia trén vi
khuén A.veronii.

(a) (b)

(c)

Hinh 5. Hinh thai ngoai (a), giai phiu (b) va rudt (c) ciia ca ddi chirng (phia trén) va cam nhiém véi vi
khuén A.veronii (phia duéi)

Mau thén cua ca chét sau cam nhiém duoc
nhudém gram va soi dudi kinh hién vi nhu hinh
6. Hinh anh mau than c4 d6i ching thay duoc
hong cau va bach cau. Hinh anh mau than ca
cam nhiém sau khi soi thdy dwoc vi khuan
A.veronii bt mau thube nhuém mau h6ng do,
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s6 lwong hong cau gia ting dang ké so véi ca dbi
chimg. Cac dic diém nay twong dong véi mo ta
trong nghién clru cua cac nghién ctru truée kia
(Vii Thi Thanh Huong va cs., 2023; Nguyén Thi
Mai va cs., 2021) trén vi khuan A.veronii.
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Hinh 6. Hinh anh nhuém gram miu thin c4 cam nhiém (bén phai) va ca ddi chirng (bén trai) (Miii tén
mau xanh chi vi khuén, miii tén mau den chi té bao trong thin)
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IV. KET LUAN VA PE XUAT

Thao dwgc 1én men dugc bd sung vao
thure an voi cac ti 1€ 2, 5, 10g/kg thuc an
khong anh hudng dén su tang trudng, ti 1€
séng va kha ning st dung thirc dn cia cac
chép. Thao dugc 18n men bd sung & ti 16 10g/
kg thirc an gy ra mot sd bién déi vé kich
thuéc gan va chiéu dai rudt cia ca. Thao
dugc 1én men dugce bd sung vao thuc an co
tac dung nang cao kha nang khang A.veronii

& ca chép va ti 1& toi vu la 5g/kg thire an.
Loi cdm on

Dé tai xin dugc guri 10i cam on chan thanh
t6i cong ty Syrmabio (Trung Qudc) dd cung
cap san pham thir nghiém trong nghién ctru
nay. Dé tai duoc thyc hién voi ngudn kinh phi
tir dé tai: “Panh gia tac dong ciia thao dugc
1én men bo sung trong thirc an 1én ting trudng
va kha niang khang bénh trén ca chép - Mi sb

T2025VB-13-12".
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