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TOM TAT

Nghién ciru ndy diege thue hién nham danh gid hiéu qua ciia cao chiét tir
ld bang (Terminalia catappa) va la sen (Nelumbo nucifera) trong viéc
giam stress oxy hoa va tang cuong kha ning dé khang véi vi khudn
Edwardsiella ictaluri ¢ cd canh. Phwong phap nghién ciru duoc dung nhuw
sau: chiét xudt bang ethanol 70%, xdc dinh nong dg an todn, phoi tron voi
cac ti 1¢ khac nhau, sau do danh gia kha nang chong stress oxy héa (sir
dung H:0:) va khdang khuan trén ba loai ca canh phoé bién: cd ngua van
(Danio rerio), cd cdu vong (Melanotaeniidae), cd cdinh buém
(Gymnocorymbus ternetzi). Két qua cho thdy néng dé an todn ciia cao
chiét Ia bang va ld sen lan lwot la 100 ug/mL va 75 ug/mL. Ti 1é phdi trén
la 75% la bang : 25% ld sen (75 LB : 25 LS) cho ty Ié song (TLS) >80%
khi ca chiu stress oxy hoa va >40% khi ca bi cam nhiém véi E. ictaluri.
Hdm hrong phenolic téng va flavonoid tong ciia hon hop ndy lan leot la
458,34 + 25,34 mg GAE/g va 332,41 + 19,21 mg QE/g, cao hon so véi cao
chiét riéng 16. Nhuw vdy, hon hop cao chiét ld bang va ld sen c6 tiém nang
img dung dé hé tro giam bot viée sir dung khdng sinh trong nudi trong
thity san canh, gop phan huéng t6i mé hinh nudi ca bén viing va an toan.

Tir khoa: Ca canh, Edwardsiella ictaluri, ld bang, ld sen, oxy hoa

ABSTRACT

This study evaluated the efficacy of Terminalia catappa and Nelumbo nucifera
extracts in reducing oxidative stress and enhancing resistance against
Edwardsiella ictaluri infection in ornamental fish. Methods included 70%
ethanol extraction, determination of safe concentrations (SC), blending at
various ratios, and assessment of antioxidant (via H:0:) and antibacterial
activities on three common ornamental fish species (Danio rerio,
Melanotaeniidae, and Gymnocorymbus ternetzi). Results showed that the SCs
of T. catappa and N. nucifera extracts were 100 ug/mL and 75 ug/mL,
respectively. A 75:25 blend (T. catappa : N. nucifera) achieved survival rates
over 80% under oxidative stress conditions and over 40% upon E. ictaluri
infection. Total phenolic and flavonoid contents of the blend were 458.34 +
25.34 mg GAE/g and 332.41 £ 19.21 mg QFE/g, respectively, surpassing those
of individual extracts. These findings highlight the potential of this herbal
blend as an alternative to reduce antibiotics usage in ornamental aquaculture,
contributing to sustainable and safe fish farming practices.

Keywords: Edwardsiella ictaluri, Nelumbo nucifera, ornamental fish,
oxidative stress, Terminalia catappa
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1. GIOI THIEU

Ca canh 1a mot trong nhitng ddi tugng nuéi thiry
san dugc ua chudng do da dang chung loai va gia tri
thim my. Tuy nhién, ching thudng dé bi stress boi
nhitng bién dong vé nhiét do, chit luong nuéce, mat
d6 nudi cao,... ddn dén suy giam mién dich, ting
nguy co nhiém bénh va tir vong (Phan & Vu, 2010;
Nguyen et al., 2022;). Dé han ché ton that, ngudi
nudi thuong sir dung hoa chét va khang sinh trong
phong tri bénh, song lam dung khéng sinh c6 thé gay
hai cho stic khée cd va mdi truong thuy vuc
(Nguyen et al., 2023).

Vi khuan Edwardsiella ictaluri dugc chon vi day
1a mot trong nhig tac nhan gay bénh phé bién va
nguy hiém nhét trong nuoéi trong thiy san, dac biét
& ¢4 canh, gay thiét hai kinh té 16n (Novita et al.,
2020). Trong qua trinh nudi cd canh tai Trung tam
Cong nghé Sinh hoc Thanh phd (TP) H6 Chi Minh,
c4c triéu chimg 16 loét trén ca duge quan sat thiy,
qua phan lap, ching E. ictaluri (GenBank accession:
PV478261) duoc xac dinh 1a tic nhan gay bénh.
Chung nay da dugc so sanh voi chung chudn ATCC
33202 dé x4c nhan dic tinh, xac dinh dugc E.
ictaluri 1a tac nhan gay bénh. Do d6, nghién clru nay
c6 y nghia khoa hoc va ting dung thyc tién cao.

Gan day, xu huéng sir dung cic ché phdm c6
nguén géc tw nhién, nhét 1a thao duoc, nhan dugc
nhidu quan tim nham hudng dén nudi trong thity san
bén ving. Trong sb do6, 14 bang (T catappa) va 14
sen (N. nucifera) 1a nhitng ngudn dugc liéu phd bién
& Viét Nam, chta nhiéu hoat chit nhu tannin,
flavonoid, alkaloid, phenolic,... c6 kha nang khang
oxy hoa, khang khudn, khang viém (Dang et al.,
2022; Nguyen et al., 2023). Tuy nhién, nhiing
nghién ciru chi tiét vé hiéu qua cua hai loai thao
dugc nay trong viéc giam stress oxy héa va tic ché
vi khuén trén céa canh con han ché.

Do d6, muyc tiéu cua nghién clru nay 1a danh gia
hiéu qua ctia cao chiét I bang va 14 sen trong giam
stress oxy hoa va tang cuong kha nang dé khang voi
vi khuan E. ictaluri & ba loai ca canh pho bién (ca
ngua van, ca cu Vong, ca canh buom) Két qua thu
dugc 1a co so phat trién cac san pham thao dugc an
toan, thay thé hodc bd sung cho hoa chat, khang sinh
trong nudi ca canh, gop phan xay dyng mé hinh nu6i
trong thiy san bén vimg tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Nguyén liéu thuc vat
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La bang (T. catappa) dugc thu hai tai khu vuc
Trung tdm Cong nghé Sinh hoc TP H Chi Minh,
Viét Nam vao thang 7 nam 2023. La sen (V.
nucifera) dugc thu mua tai Cong ty TNHH TM &
DV Thanh Binh, 119/24, Bui Quang La, Phuong 12,
Quan Go Véap, TP H) Chi Minh. Nguyén liéu dugc
lam sach, phoi kho ram mat, nghién thanh bot.

Chiing vi khudn gdy bénh

Chung vi khuén E. ictaluri (GenBank accession:
PV478261) duoc phan 1ap tir c4 ngya van bi 16 loét
tai phong thi nghiém Cong nghé Sinh hoc Thuy san,
Trung tim Cong nghé Sinh hoc TP H6 Chi Minh.
Trinh tu gen cua chung nay da dugc xac dinh va
dang ky tai GenBank. Chung vi khuén nay da dugc
so sanh véi chung chuin ATCC 33202 (GA 77-52
[CDC 1976-78, DSM 13697]) dé x4c nhan dic tinh.

Paéi twong cd nghién ciru

Thi nghiém dugc thyc hién trén ba loai ¢4 canh
phé bién 3,5 ngay tubi (dpf), gom c4 ngua van — 0,5
mg/con (Danio rerio), ci ciu vong 01 thang tudi -
60 mg/con (Melanotaeniidae) va ca canh budm
truong thanh 2,8 g/con (Gymnocorymbus
ternetzi). Cac ca thé sir dung trong nghién ctru dugc
lya chon dya trén cac tiéu chi khde manh, khong di
tat va bénh ly, dugc nuoi dudng tai Trung tam Cong
nghé Sinh hoc TP H6 Chi Minh.

2.2. Phwong phap nghién ciru

2.2.1. Chiét xudt cao thdo duoc

Phuong phép chiét xuét dwa theo Vongsak et al.
(2013) véi didu chinh nho. Cy thé, 25 g bot 14 bang
hodc 14 sen ngdm trong 1 L ethanol 70% & nhiét do
phong (~28°C) trong 72 gid, khudy 2-3 lan/ngay.
Dung dich sau d6 dugc loc qua gidy loc (kich thudc
16 2,5 pm), ¢6 quay chan khong (Buchi R-300), say
kho, bao quan ¢ 4°C.

2.2.2. Xdc dinh nong dé an toan (NPAT)

Dai ndng d6 75 — 1000 pg/mL (ty loai ca) dugc
tién hanh khao sat. Mdi nghiém thirc gdm 10 ca, lap
lai 3 lan. Ty 1é song (TLS) duoc ghi nhén m01 12 gio
trong vong 72 gio. Nong d6 an toan 1a nong do cao
nhit cho TLS = 100% sau 72 gio (Nguyen et al.,
2024).

2.2.3. Khdo sdt ti ¢ phoi trén ld bang : ld sen

Sau khi xac dinh NDAT riéng 1¢, 14 bang va la
sen duoc tién hanh phéi tron theo ba ti 1&: 25 LB :
75LS,50 LB : 50 LS, 75 LB : 25 LS. Cach b tri thi
nghiém va theo di TLS tuong tu nhu trén. Ti 1¢ phdi
tron c6 TLS cao nhat duoc chon dé khao sat tiép.
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2.2.4. Danh gia kha nang khang stress oxy hoa

Céa dugc xur 1y trude voi cao chiét thao dugc
trong 12 gio, sau d6 rit hét toan bo cao chiét ra va
phoi nhidm véi H20: & hai nong d6 0,5 mM (mtc
stress nhe) va 1,5 mM (muc stress manh). Day 1a cac
ndng d6 tham chiéu tir cac nghién ctru trude (Novita
et al., 2020). Thi nghiém c6 d6i chimg 4m (chi cam
mg H:0:, khong thao dwoc) va dbi chimg duong
(khong cam ung). TLS dugc ghi nhan mdi 12 gio,
kéo dai 48 gid, mdi nghiém thire lap lai 3 lan.

2.2.5. Pdnh gid kha ndng khéng vi khudn E.

ictaluri

C4 duoc tién hanh cam nhiém voi E. ictaluri mat
d6 2x10® CFU/mL (xac dinh béng do mat do quang
OD_600 va quy ddi vé CFU/mL) theo Novita et al.
(2020). Ca duogc xir Iy trudc bang cao chiét thao
dugc hodc khong (d6i ching). Ty 18 séng dugc theo
ddi lién tuc 10 ngay, mdi nghiém thirc 1ap lai 3 lan.

Cé ngua van

Ca canh buom

Tap 61, S6 6B (2025): 122-127

2.2.6. Phdn tich so liéu thong ké

Két qua dugc biéu dién dudi dang biéu dd
Kaplan—Meier, kiém dinh Log-rank test vi P < 0,05
dugc xem 1a khac biét co y nghia. Phan mém xu ly
thong ké: GraphPad Prism 8.0.1 (GraphPad
Software, USA).

3. KET QUA VA THAO LUAN
3.1. Nong d¢ an toan (NDAT) ciia cao chiét
14 bang va 14 sen

Két qua xac dinh NDAT cho thdy, d6i vai cao
chiét LB, ndng do an toan trén ca ngua van 3,5 ngay
tudi 1a 100 pg/mL, trén ca cau Vf)ng 1 thang tudi 1a
<100 pg/mL, con trén ca canh budm trudng thanh la
<400 pg/mL. Péi voi LS, NDAT trén ca ngya van
14 <75 pug/mL, ca cau vong 1 thang tudi <200 pg/mL
va ca canh budm trudng thanh <75 pg/mL. Két qua
nay twong dong véi két qua ciia Nguyet et al. (2020)
cho thiy viéc xac dinh chinh xac NDAT rat quan
trong dé dam bao hiéu qua va an toan khi ing dung
trén cé canh.

C4 cau vong

La sen
100 100 100
=] —_
“c\ )
75 75 75 4
!én — —— 75 pg/mL
R 50 50 50 —— 100 pg/mL
[{-F1] ' /i
- 2 25 — 150 pg/mlL
gw —— 200 pug/mL
0 T T t T T 10 T T T T 1 0 r T [ T 1 —— 250 pg/mL
0 12 24 36 48 60 72 0 12 24 36 48 60 72 0 12 24 36 48 60 72 300 pg/mL
La bang = 400 pg/mL
100 7 - 100 100 - 500 no’
q[ 500 pg/mL
\9\ \—[_l——“ ' h L ‘
an 25 4 75 75 | —— 700 pg/mL
g —— 750 pg/mL
2z 50 1 304 50 1 —— 1000 pg/mL
; 25 - 25 J 25 4 —— Péi chimg
H L
0 T T T T T 1 0 T T T 0 T U T ! I 1

T
24 36 48 60 T2 48

T
60

1
72 0 12

Théi gian phoi nhiém (gié)

Hinh 1. Ty 1§ sdng ciia c4 ngwa vin, ¢4 ciu vong va ¢4 canh budm khi tiép xiic véi cac nong dd khac
nhau ctia cao chiét 14 bang va la sen

3.2. Khio sit ti 1§ an toan khi phdi tron 14
bang va 14 sen
O céc ti 16 phéi tron 25 LB : 75 LS, 50 LB : 50

LS, 75 LB : 25 LS, két qua cho thay ti ¢ 75 LB : 25
LS cho TLS cao nhat (100% trén ca canh buom, ca
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cau vong; 93,34% trén c ngua van 3,5 ngay tudi).
Két qua nay co thé nhd twong tac hiép dong gitra cac
hoat chét trong 14 bang va 14 sen, giup gia tang hiéu
qua va giam doc tinh (Nguyen et al., 2023). Do do,
til¢ 75 LB : 25 LS dugc str dung cho cac thi nghiém
tiép theo.
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Cé ngua van Cé canh budm Cé cau vong
o 100 — © 100 . 100 )
= —= 25LB:75LS
75 75 75
2 - SOLB:S0LS
“ -~ 75LB: 25
S 50 - 50 50 - 5LB: 2518
wr © 50%(75LB: 25 LS)
p— .
r 25 25 4 25 4 =~ Doi chimg
[ _‘
0 T T T T 1 0 T T T T T 0 T T T T T 1
0 12 24 36 48 60 T2 012 24 36 48 60 T2 012 24 36 48 60 T2

Thoi gian phoi nhiém (gio)

Hinh 2. Ty 1¢ sdng ciia ca tiép xiic véi cac ty 1¢ phéi tron khac nhau giira cao chiét 14 bang va 14 sen

3.3. Kha niing khang stress oxy héa cu thé’ vé thanh phan phytochemical gié khing dinh
KO i g i 61 10, 1 e i 5,2 25 0602800 ke o bl . i
(LB, LS va phdi tron 75 LB : 25 LS) déu cho TLS = - P Y & op

100% & nong d6 0,5 mM (murc stress nhe). V&i H20: (Chyali et al, AZ 006), Song Vh 1eu qua quanfat dlch
, x SO cho thay sy bo trg chirc nang sinh hoc tiém nang
1,5 mM (mc stress cao hon), hon hgp phoi tron (75 o 7o A AL a A s~
oMy 2 a N gitta hai loai cao chiét. Pi€u nay can dugc lam rd

LB : 25 LS) cho TLS trén 80% & ca ba loai cé, trong . SR o A
Khi do éno 16 cho ¥ 18 séne thip h hon trong cac nghién ctru tiép theo thdong qua phan
! dung reng fe cho ty ¢ song thap hon. tich dinh tinh — dinh luong cac hop chat hoat tinh

Két qua nay cho thdy viéc phdi tron 14 bang va sinh hoc chinh va cac co ché tac dong & cap do té
14 sen co6 thé mang lai hi¢u qua béo vé té bao tot hon bao.
so v&i dung don 1€ tirng loai. Tuy chua c6 phan tich
Cé ngya van Cé canh budm Cé cau vong
D,S mM HzOz
__ 100 100 | 1100 — 0.5 mM H,0,
-]
é 75 1 75 75 1 *~ La bang 100 pg/mL
=11}
B 50 A 50 50 A —i— Lasen 75 pg/mL
@ 25 25 25 | ~— Phéi tron
=0 ' . : 0 A——— . 0 - —— Déi chirng
0 12 24 36 48 0 12 24 36 4 0 12 24 36 48
1,5 mM Hzoz
— 1.5mM H,0,
'~ 1001 + 100 + 100 | -
é 75 1 75 l « 75 A |_— | —i~ Labang 100 pg/mL
K%n 50 50 _‘—: 50 A 1 —— Lasen 75 pg/mL
;' 25 4 25 25 A —— Phéi tron
. . .
= 0 0 T 0 = Poi chimg

0 12 24 36 48 0 12 24 36 48 0 12 24 36 48
Théi gian phoi nhiém (gio)

Hinh 3. Ty 1¢ séng ciia c4 sau khi xir Iy bing cao chiét thiao dwge va cam tng stress oxy héa véi H202

3.4. Khi ning khang vi khuén E. ictaluri xuét phat tir tic dung hiép luc clia céc hop chét
Trong thi nghiém cam nhiém véi E; ictaluri l;ggrolgg llzh;anu;rzr}ll% Eg’? ag%r;anglseélﬁg\lll%\gt}? et :;‘(;
(GenBank accession: PV478261), ti1¢ phéi tron 75 -7 S dcél o (b thén sinhgnhém iamm:hiéu

LB : 25 LS dat TLS 46,72% trén ca ngua vin, et ndy Te Tiay the ang S naam giam Hie
rii ro moi truong va thuc day nudi trong thuy san

o A s A A x 0 A Lo [
40,72% trén ca cau vong va 40,06% trén ca canh canh bén ving (Nguyen et al., 2023).

budm sau 10 ngay. Hiéu qua cao nay nhiéu kha ning
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Ca ngua van Cé canh budm Cé cau vong
g\ 100 100 — 4RI
; 75 75 A Lé bang 100 ug/mL
.<§ 50 50 A —— Lasen 75 pg/mL
= 25 = 25 4 —— Phéi wén
e oﬂo . T povchme
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10

Théi gian phoi nhiém (ngay)

Hinh 4. Ty 1¢ song ciia c4 sau khi cim nhiém voi vi khun E. ictaluri (ABL1) va dwgc xir Iy bang cao
chiét thao duwoc.

v6i 14 bang. Dang chii y, hdn hop hai loai cao chiét

3.5. Ham lugng phenolic va flavonoid Yo P
theo ti 16 75:25 da cai thién dang ké ham luong

_ Ket qua dinh luong cho thay c6 su khic bict 5 phenolic va flavonoid so v&i cao chiét 14 bang don
ret Ve~ham 1“’0’?8 phenohc va ~ﬂavon01d tong gitra 1¢, du khong dat muae cua 1a sen nguyén chat. Dicu
c4c mau cao chiét riéng 1¢ va hon hop. Cuy thé: Ham ndy phan anh hiéu ung hiép ddng giita cac thanh

luong phenolic tong cao nhat dugc ghi nhan ¢ cao phan hoat tinh sinh hoc trong hai loai 14 khi két hop,
chit la sen (LS) voi gia tri 756,79 + 8,56 mg tir 46 gbp phan giai thich hiéu qua vuot troi ciia hon
GAE/g, ti€p theo la hon hop 75% 14 bang : 25% la hop trong cac thi nghiém in vivo vé kha nang chéng
sen (75 LB : 25 LS) v6i 458,34 + 25,34 mg GAE/g stress oxy hoa va ting cuong sic dé khang véi vi
va thap nhat ¢ 14 bang (LB) v6i 319,66 + 46,14 mg khuan. Viéc phdi tron hop 1y giita cac ngudn duge
GAE/g. Ham luong flavonoid tong cling ghi nhén liéu c6 hoat tinh sinh hoc khac nhau khong chi giap

Xu hu('m:g tuong tu, voi LS dat‘485,03 + 14,01 mg nang cao hiéu qua ma con c6 thé tdi vu hoa chi phi
QE/g, h‘OH hQP 75LB:25LS1a332,41+19,.21 mg va giam thiéu nguy co gy doc, 1a huéng di tiém
QE/g va LB 12 256,94 + 3,84 mg QE/g (Bang 1). ndng trong pht trién cac san pham thay thé khang

Két qua trén cho thy cao chiét 1a sen c6 ham sinh trong nudi trong thuy san canh.
luwong hop chat sinh hoc chong oxy hda vugt trdi so

Bang 1. Ham lwong phenolic va flavonoid tong trong cac miu cao chiét

x . £ Ham lwgng phenolic tong Ham lwgng flavonoid tong
Mau cao chiéet (mg GAE/g) (mg QE/g)
La bang (LB) 319,66 + 46,14 256,94 + 3,84
La sen (LS) 756,79 = 8,56 485,03 + 14,01
75% LB : 25% LS (Hon hop) 458,34 + 25,34 332,41 +19,21
4. KET LUAN phén phét trién m hinh nudi thiry san canh an toan,
) bén vitng.

Nong d6 an toan (NDAT) cua 14 bang va 14 sen

dugc xac dinh trong nghién ciru lan luot 1a 100 LOICAM TA

pg/mL va 75 pg/mL trén ba loai ca canh (ca ngya Céc tac gia cam on sy hd trg ciia Nguyén Hoang
van, ca cau vong, ca canh budm). Dong thoi, hdn Thuy Vy va Truong ‘Thi Thay Hang. Nghién ciru
hop PhOl tron la bang : ld sen ¢ ti 1€ 75 : 25 cho higu nay dugc tai trg boi de tai nghién ctru khoa hoc sinh

qua cao trong khang stress oxy hoa (TLS >80%) va vién cta Pai hoc Vian Hién (mi sé SH2024-031) va
khémg Vj khuan E. ictaluri (:FLS >40%) Keét qUé néy Nghlép vu thuf)'ng Xuyén cua Trung tam Céng nghé
goi y tiém nang ap dung hon hop la bang va 14 sen Sinh hoc TP H6 Chi Minh (ma s6 TSTX01/2024).
trong nudi ca canh dé img dung ho trg mét phan dé

giam b6t viée sir dung hoa chit va khang sinh, gop
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