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Gidi thiéu: Thirc an chan nu6i thuong mai hién tai méi chi dap
tmg duoc nhu cau dinh dudng can thiét ma chua c6 kha ning hd tro
tang stirc dé khang cho ca. Bén canh d6 viéc s dung khang sinh
khong dung liéu luong anh huéng xau t6i méi trudng ciing nhu sirc
khoe con nguoi. Gidi phap an toan hudng tei 1a str dung ngudn dugc
liéu phong phd san c6 tai Viét Nam phéi tron vao thtc an chin nudi
ca nham cai tién chat lwong va nham téi muc tiéu an toan.

Vit ligu va phuong phap: Chiét xuat EtOH 14 ciy Diéu
(Anacardium occidentale L) TD1, Ngii trao (Vitex negundo) TD2,
Binh linh xoan (Vitex rotundifolia) TD3, Rang (Acrostichum aureum
L) TD4, va Vang S¢ (Jasminum subtriplinerve blume) TD5 thu thap
tai tinh Vinh Long, Viét Nam dua trén dénh gia khang khuan in vitro
bang phuong phap khuéch tan dia thach va MIC, danh gia in vivo thir
nghiém doc lyc bang gay nhidm nhan tao vi khuan Kosakonia
sacchari trén mé hinh ca R6 dong Anabas testudineus thir nghiém va
khao sét hoat tinh cua chiét xuat thuc vat khi phdi tron vao thic an.

Két qua: Hiéu qua khang khuan in vitro cho thiy chiét xuat
EtOH 14 Biéu TD1 khang khuan tot nht & nong do 12.5 ug/ml. Thur
nghiém danh gid mirc 46 doc luc cua vi khuan K. sacchari gay chet
87.6% cé sau 24 gio tiém & mac 10° CFU/mI, ngudng gay chét toi
thleu LDso dat gla tri 3.16 x 10* CFU/ml. Trong danh gia hoat tinh
tiém nang cua chiét xuat thyc vat TD1 khi ph01 tron vao thirc an co
tac dung bao vé ca khoi tic nhan giy chét nhan tao 1a khuan K.
sacchari (ti ¢ séng dat 93%), va con ho tro lam ting muc ting trong
cua ca lén tdi 22.89.

Két luan: Chiét xuat EtOH 1a Diéu A. occidentale TD1 khang
khuan cao nhat va c6 kha ning bao vé ca khoi vi khuan K. sacchari
da khang véi khang sinh gay bénh trén ddi tuong ca R6 ddng A.
testudineus. Mot s6 nhan dinh ban dau vé gia tri duoc liéu cua mot
s6 loai cdy san c6 tai Viét Nam dan thay thé khang sinh, nham téi
muc tiéu an toan trong nudi tréng, san xuat thuc pham va nguoi tidu
ding. Tur d6, dé tai ma rong trién khai vao quy md pilot hoic thir
nghiém trén ao nudi 16n hon, hudng téi san xuat thwong mai.
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ABSTRACT

Introduction: Industrial feed in fish farming merely covers
nutritional demands and does not stimulate improved immunity in
fish. Additionally, antibiotic misuse is hazardous to both the
environment and human health. Therefore, for quality and safety, the
most secure approach is to employ the huge supply of Vietnamese
medicinal plants in fish farm food supplements.

Materials and methods: EtOH extract of the leaves of A.
occidentale TD1, V. negundo TD2, V. rotundifolia TD3, A. aureum
L TD4, J. subtriplinerve Blume TD5 collected in Vinh Long
province, Vietnam based on in vitro antibacterial assessment by agar
plate diffusion method and MIC, in vivo evaluation of virulence test
by artificial infection with Kosakonia sacchari bacteria on the
experimental fish model Anabas testudineus and investigate the
activity of plant extracts when mixed into the feed.

Result: Antibacterial test by agar plate diffusion method
showed that TD1 extract gave the best antibacterial result along with
a concentration of 12.5 pg/ml. In the experiment to evaluate the
virulence of the isolated K. sacchari strain, the result was that the
strain was lethal to 87.6% of fish after 24 hours of injection at 10°
CFU/ml, and the minimum lethality threshold LDso was recorded in
strains of 3.16 x 10* CFU/ml. The results were obtained in the
experiment to evaluate the activity of plant extracts when mixed into
feed. Feed containing TD1 protected fish from the artificial lethal
agent K. sacchari (survival rate reaches 93%) and also helped to
increase the weight gain of fish up to 22.8g.

Conclusion: EtOH leaf extract of A. occidentale TD1 exhibits
the strongest antibacterial activity and can protect perch A.
testudineus against multi-antibiotic-resistant strains of K. sacchari.
There is an initial assessment of the potential of Vietnamese
medicinal plants to gradually replace antibiotics, aiming for safety
in farming, food production, and consumption. Following that, the
idea might be carried out on a bigger scale as pilot models or fish
farms to become a new source of commercial animal fodder.

1. Giéi thiéu

Ca Ro dong (Anabas testudineus) 1a loai dong vat thuy san thudng sdng trong méi truong
nudc ngot. C4 phan b chu yéu tai cac nude nhu Malaysia, Viét Nam, Lao, Campuchia, Théi Lan
(Piwpong, Chiayvareesajja, & Chiayvareesajja, 2016), Philippines (Bernal, Aya, De Jesus-Ayson,
& Gracia, 2015), An B¢ (Mandal, Kumar, & Jayasankar, 2016) va Bangladesh. Thit ca mang gi&
tri ham lugng dinh dudng cao va dem lai ngudn loi vé kinh té cho nguoi chian nudi (Duong, Duong,
& Tran, 2014; Mai, 1978; Rainboth, 1996; Truong & Tran, 1993). Su mé rong caa nghé nudi ca
R6 dong yéu cau ngudn thire an ham lugng dinh dudng dap tng di véi nhu cdu cta cé va quy trinh
k¥ thuat nudi tiéu chuan dé cé sinh truong tét, dat kich ¢, dem lai hiéu qua kinh té cao (Nguyen,
2004). Tuy nhién, cé4c thire dn thuong mai hién tai mai chi cung cap ham luong dinh dudng can
thiét nhung chua hiéu qua ting cuong strc dé khang va hd tro khang mét s6 bénh nhiém khuan trén
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ca. Vi vay, cac ho chian nudi van bd sung khang sinh, gay ton du khang sinh trong c4 va méi trudng
nuéc nudi, 6 nhidm moi truong va de doa suc khoe con ngudi. Trong nhitng nam gan day, tinh
trang lam dung cac loai khang sinh trong viéc phong tri bénh dit ra nhiéu thach thic, tré ngai 16n
cho nganh nudi trong thuy san (Cabello, 2006; FAO, 2003; Harikrishnan, Kim, Balasundaram, &
Heo, 2012; Rao, Das, Jyotyrmayee, & Chakrabarti, 2006). Viéc sir dung khang sinh va cac hoa
chat khang khuan khéc phé bién trong nudi tdm cé ca ba mién Viét Nam, véi hon 20 loai khang
sinh d3 duoc st dung, bao gdom ca cac loai khang sinh trong danh muc cam. Vi khuan khang khang
sinh c6 thé phét trién va lan truyén gitra thuy san va con ngudi, thong qua tiép xuc truc tiép hoic
qua chudi thic an, va moi truong (Luu & ctg., 2021).

Dé han ché hoic ngin ngtra su phu thudc khang sinh theo ba tiéu chi CGE sach, xanh, va
dao duc (Clean, Green, and Ethical - CGE) (Martin & Ferasyi, 2016), cac nha nghién ciru va cac
hod chin nudi dang huéng téi ngudn dugc lidu tu nhién sin ¢, nham timg budc thay thé khang
sinh, hda chat khang khuan, khang nim vao phong tri bénh thay san. Do d6, ngudi chin nudi hién
nay ¢ xu huéng st dung thirc an chin nudi bo sung duoc liéu phong tri bénh, va khong tac dong
x4u moi truong. Tai Viét Nam, dic biét & cac tinh Tay Nam B, ngudn thyuc vat vo clng phong
phu, da dang voi gia tri duoc liéu cao, 13 ngudn nguyén liéu tiém ning phong tri bénh cho con
ngudi, Vat nudi, va ca dong vat thuy san. Theo nghién ciu mot s6 chiét xuat tir cac cay dugc liéu,
cac chiét xuat tu nhién chtra lvgng 16n hop chat c6 hoat tinh khang khuan, khang oxy héa, hd tro
dong vat nudi ting trudng nhanh, dat kich thudc chuan, chat luong thit cao, va sinh san tét (Ho &
Nguyen, 2012; Reddy & ctg., 2020).

Niam 1991, Himejima va Kubo bao cao, kha nang khang khuan ciia 16 hop chat phenol tir
dau vo hat Biéu A. occidentale va hau hét khang lai vi khuan Brevibacterium ammoniagenes,
Escherchia coli, Staphylococcus aureus, Streptococcus mutans, va Propionibacterium acnes
(Himejima & Kubo, 1991). Nam 2007, Valgas chi ra mot s6 chiét xuat tir 14 hoic vo cay Biéu hiéu
qua khang vi khuan Escherichia coli, Staphylococcus aureus, cac loai Enterobacter, Streptococcus
pneumoniae, Corynebacterium pyogenes, Enterococcus faecalis, Staphylococcus aureus da
khang, cac loai Acinetobacter va Pseudomonas aeruginosa da khang trong phuong phap khuéch
tan dia thach 6 - 14 mm (Valgas, Souza, Smania, & Smania, 2007), cho thay chiét xuat tir Biéu c6
hoat tinh khang khuan cao va c6 tiém ning nghién ctu.

Bén canh dé, cac nghién ciru so bo vé hoat tinh cta céc chiét xuat thuc vat khac. Nha
nghién ciru Kim (2009) sang loc dugc cac hop chat khang oxy héa manh trong chiét xuat toan
phan tir canh cay Binh linh xoan V. rotundifolia (Kim, 2009). Két qua nghién ctru nim 2018 cua
Chan, Wong, va Chan (2018), dich sic nuéc va dich chiét cén cua cdy Binh linh xoan V.
rotundifolia, c6 tac dung trén cac vi khuan Gram duong nhu Bacillus subtilis, Bacillus pumilus,
Bacillus cereus, Sarcina lutea, va uc ché tu cau vang Staphylococus aureus (Chan & ctg., 2018).

Niam 2020, Souto va cong su cong bd, cao chiét methanol tir than cay Cay Ngii Trao V.
negundo c6 hoat tinh khang oxy héa manh bang phuong phap DPPH (Souto & ctg., 2020). Hoat
dong khang khuan cia 14 va vo cay Ngii trao dugc danh gia hiéu qua trén ba vi khuan Gram duong
Staphylococcus epidermidis, Bacillus subtilis, Staphylococcus aureus va nam vi khuin Gram 4m
Escherchia Coli, Salmonella typhimurium, Pseudomonasageruginosa, Vibrio cholerae, Vibrio
alginolyticus (Bansod & Harle, 2009).

Chiét xuét thuc vat cua 14 cdy Rang A. aureum cho thay chiét xuat methanol cua 14 cay thé
hién ndng do trc ché téi thiéu 12 50 mg/ml va ndng d6 diét khuan téi thiéu 1a 25 mg/ml ddi véi P.
aeruginosa. Ngoai ra, flavonoid trong chiét xuit con ngan ngira chat béo tich tu trong co thé, han
ché bénh béo phi, bénh tim mach, va dai thao duong, khang oxy hda khang cac géc tu do trong co
thé (Thomas, 2012).
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Cay Vang sé J. subtriplinerve blume hau nhu chwa cé nhiéu cong b vé hoat tinh khang
khuan. Cong bé caa Verma va cong sy nam 2018 cho thdy, nim chiét xuat tir 14 va than cdy Ving
sé voi cac dung moi ete dau mo, ethyl axetate, ethanol, methanol, hodc nuéc c¢é hoat tinh khang
khuan, khang oxy hoa, va giy doc té bao. Tat ca cac chiét xuat déu thé hién hoat tinh khang vi
khuan, ngoai trir chiét xuét tir nudc (Verma & ctg., 2018).

Do d6, nghién ctru nay dugc thuc hién véi muyc tiéu danh gia hoat tinh céc chiét xuat thuc
VAt tir 14 cdy dugc ligu gom Piéu (A. occidentale), Ngii trao (V. negundo), Binh linh xoan (V.
rotundifolia), Rang (A. aureum L) va Ving Sé (J. subtriplinerve blume) bang phwong phap in vtro
va in vivo. Két qua nay s& cung cap thong tin co s cho cac nghién ctru chuyén sau va cé thé &p
dung thuc té trén trang trai nudi.

2. Vit liéu va phwong phap
2.1. Pia diém thuc hién nghién ciru

Céc thtr nghiém trong nghién curu nay duoc thyuc hién tai phong thi nghiém Vi sinh vat cua
Vién Ky thuat Céng nghé cao NTT, Truong Pai hoc Nguyén Tat Thanh.

2.2. Péi twong, pham vi nghién cru

L4 ciia cac cay Diéu (A. occidentale) TD1, Ngii trao (V. negundo) TD2, Binh linh xoan (V.
rotundifolia) TD3, Rang (A. aureum L) TD4, Vang sé (J. subtriplinerve blume) TD5 thu nhan tai
tinh Vinh Long, Viét Nam sau khi thu nhan cac mau 1a duoc rira sach, cat nho, say kho kiét & nhiét
d6 50°C cho dén khi trong lugng 14 khong d6i, tién hanh nghién thanh bot, va tach chiét cao tong
trong ethanol 96° (EtOH).

Céc vi khuan d6i chiing chuan bao gom Escherichia coli (E. coli, ATCC 25922), Bacillus
cereus (B. cereus, ATCC 10876), Listeria mononcytogenes (L. monocytogenes, ATCC 13932)
thwong mai (American Tissue Culture Collection, ATCC; Manassas, VA, USA). Vi khuan K.
sacchari da khang khang sinh (khang lai ampicillin, amoxicillin, va clindamycin) da dugc phéan
lap, dinh danh tir dé tai ciia cing nhém nghién ciru da cong bd trudc d6 (Nguyen & ctg., 2021).

2.3. Phwong phdp danh gia hoat tinh khdang khudn in vitro ciia chiét xudt thwe vit

2.3.1. Phuwong phdp khuéch tan dia thach

Cac vi khuan duoc nudi ciy trong mdi truong BHI (Brain Heart Infusion, Himedia), va d6
duc cua dich khuan duoc diéu chinh dén 0.5 MacFarland Standard (~ 1.5 x 108 CFU/ml). Dich
huyén phu vi khuan duoc cho vao dia thach MHA (Mueller Hinton Agar, Himedia) theo phuong
phap Kirby-Bauer (khang khuan bang khuéch tan dia thach) (Bauer, Perry, & Kriby, 1959;
Schiller, Young, Schulze, Tripepi, & Pohlchoroder, 2022). Céac 16 dugc dyc trén mat dia moi
truong da trai vi khuan véi duong kinh 6mm, sau d6 thém dich chiét vao. Bi chimg duong tinh
la ampicillin (Sigma Aldrich) thuoc nhém beta-lactamase va dbi ching &m 1a DMSO (Sigma
Aldrich). Cac thir nghiém khang khuan trén dia thach MHA duoc l3p lai ba lan.

Hiéu qua khang khuan cua chiét xuat dugc danh gia bang cach do ving wc ché vi khuan,
theo cong thirc sau:

1=D—d &)
| (mm): sb do viing khang khuan caa chiét xuat
D (mm): dudng kinh cua vong uc ché
d (mm): duong kinh cua dbi ching am
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2.3.2. Phurong phdp kiém tra nong dé irc ché toi thiéu (MIC)

Vi khuan duoc nubi cdy va pha loang trong méi truong MH (Muller Hilton) dén mat d6 5
x 108 CFU/mI. M&i giéng duoc thém vao 50pl dich ting sinh vi khuan va 50pl chiét xuat thyc vat
véi cac mic néng do pha lodng khac nhau trong DMSO. Ddi chang &m chi chira gdm dich vi
khuan, méi trudng, va DMSO. Céc giéng nén (Blank) chira moi truong va chiét xuat. Giéng lam
dbi ching duong 1a khang sinh ampicillin (Sigma Aldrich). Sau 24 gio cho 20pl thudc thir
resazurin 0.1% cho vao méi giéng. Nong do wc ché tdi thiéu (MIC) 1a mtrc ndng d6 duogc xac dinh
la mirc thap nhat trong nghiém thirc c6 kha ning khong cho vi khuan tiép tuc ting truéng (chat chi
thi khong d6i mau) (Luong, Moon, Kim, Shibamoto, & Ahn, 2012). Céc nghiém thirc duoc lap lai
ba lan.

2.4. Phwong phdp ddnh gid tiém néng in vivo ciia chiét xudt thuc vdt bao vé ca khaéi cac
tac nhan gay chet nhan tao

2.4.1. Xdc dinh hinh thdi, dédc diém, va sinh hoa

Viéc tai dinh danh vi khuan dugc phan 1ap tir cAc mau cé bénh trude dé duoc tai kiém tra
trén cac moi truong chuyén biét va bang cac phan tng sinh hda, nham xac dinh dang vai vi khuan
phan lap ban dau (qua cac méi trudng chon loc nhu méi truong MacConkey, Thiosulfate citrate
bile salts sucrose (TCBS, Himedia), moi truong thach mau (BA), Kligler iron agar (KIA,
Himedia), nhuom Gram, cac phan tng sinh khi gas, H2S, Catalase, Oxidase, ... Nguyén ly, nguyén
tic, va cac chi tiéu theo ddi theo hudng dan thuc hanh ki thuat xét nghiém vi sinh 1am sang cua
Bo6 Y té nam 2017 (Luong, Doan, & Nguyen, 2017).

2.4.2. Phuong phdp gdy nhiém nhan tgo

C4 Ro dong A. testudineus giai doan con giéng duoc thu nhan tai trai cung cap cé giong
trén dia ban Thanh phé H6 Chi Minh, kich thudc khoang 7 - 8cm, trong lwong 5 - 7 g/con duoc
kiém tra sic khoe nhu mau sac da, vay tuoi sang va khong c6 ton thuong ngoai thé, kich thudc
déu nhau, duoc nudi thich nghi mét tuan trong hd nudi, suc khi 24/24 gio. Ca duoc bat kiém tra
cam quan ngau nhién vé bénh tich bén ngoai va sy nhidm khuan noi tang trén dia TSA 1 28°C, 24
gio. Phuong phap tiém xoang bung vai lidu lugng 0.1 ml/ca trong cac nghiém thiae: (N1) di chieng
duogc tiém NaCl 0.85%, (N2) gay nhiém vi khuan bénh véi cac mic nong do vi khuan tir 10* - 10°
CFU/ml. Thuc hién ché d6 nudi suc khi lién tuc, thay méi 50% nudc cua hd ca mdi ngay (Ngoc &
Tam, 2012).

2.4.3. Phuong phdp xdc dinh liéu gay chét LDso

Quan st tinh trang cé sau khi tiém, néu ca xuat hién cac biéu hién bat thuong nhu boi
khdng o6n dinh, bo an thi tién hanh ghi nhan sb ca chét. Thong ké sé ca chét va sé ca séng trong
tirng nghiém thirc dé tinh gia tri LDso (Tu, Huynh, & Nguyen, 2013; Dang, Tran, & Nguyen, 2012;
Ramakrishnan, 2016) theo cbng thirc sau:

_(Pa-50)

(a+x) =
LDso =10 , Vi X = Fa Pu)( )

Trong do:
10% Nong do ghi nhan sé luong cé song va ca chét sau thar nghiém ¢ ngudng 50%
Pa, Pu: la gié tri can trén va can dudi duoc xac dinh ciia ndng do gay chét 50%

Dua vao Két qua thdy duoc tir phurong phép xéac dinh gié tri LDso dé xac dinh doc luc giira
cac nhom vi khuan.
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2.4.4. Phuong phdp danh gid tiém nang in vivo trén mé hinh cd

Trong thir nghiém nay, ca dwoc bd tri ngau nhién 15 con/hd 20 lit, chia thanh 05 nghiém
thirc gom: (NT1) d6i chung, ca tiém NaCl 0.85% va cho an vdi thirc dn thwong mai; (NT2) ca gy
nhidm véi vi khuan gay bénh dinh danh trude d6 véi liéu lwong LDso/con & xoang bung va cho
thire an bd sung khang sinh ampicillin (100 mg/kg trong luong cd); (NT3) ca gay nhiém véi vi
khuan véi liéu lwong doc luc LDso/con & xoang bung va cho an thire dn bd sung khang sinh
erythromycin (100 mg/kg trong luong cd); (NT4) ca gay nhiém nhan tao véi K.sacchari liéu luong
LDso/con & xoang bung va cho thic dn bd sung thém 1% chiét xuat TD1 (ndng do chiét xuat dugc
chon cho hoat tinh khang khuan manh trong thir nghiém in vitro); (NT5) c& gay nhiém Vi
K.sacchari liéu luong LDso/con ¢ xoang bung va cho an thuc in thuong mai (Hamid & ctg., 2022;
Ho & Nguyen, 2012). Ty 18 song chét & cac nhom dugc ghi nhan. Cac mau cé gay nhiém nhan tao
s& duoc tai phan lap dé khiang dinh két qua tac nhan cua viéc gay nhiém nhan tao trong khi thuc
hién cac nghiém thuec.

2.4.5. Phuong phap cham soc va theo doi

Cac nghiém thtre duoc 13p lai ba 1an va ghi nhan két qua thuang xuyén (2 1an/ngay). Trong
thoi gian bé tri cac thir nghiém, ca luén dugc quan sat ki cac hoat dong sinh Iy, hoat dong boi 101,
va hoat dong an mdi cia ca va theo ddi cac yéu té moi trudng, nude nudi dé thu nhan sé lidu va
kip thoi giai quyét néu c6 dau hiéu bat thuong. Céc chi tiéu theo ddi duoc ghi nhan (Ho & Nguyen,
2012), gom:

Két thic thtr nghiém/nghiém thirc: Toan bd c& ¢ cac nghiém thie duoc thu nhan va xéac
dinh mot so chi tiéu:

- Xac dinh ty 1é séng (Survival rate) (Abdel-Latif & ctg., 2022) duoc thé hién theo cong thirc:

Téng sd ca thu dwoc

Ty lé séng = x 100 (3)

Téng sd ca luc dau

- Tang trong (Weight Gain) (Abdel-Latif & ctg., 2022) duoc thé hién theo cong thirc

WG (g) = Wc - Wd 4)

Trong do:

WG: d6 tang trong cua ca (g)

Wec: Trong lugng ca sau khi két thic thir nghiém (g)

Wad: Trong luong ca ltc dau (g)

3. Két qua va thao luin

3.1. Hogt tinh khdng khudn in vitro ciia chiét xudt thuwc vit

Cac dich chiét xuét cao tong EtOH tir 1a cay Piéu TD1 (A. occidentale), Ngii Trao TD2
(V. negundo), Binh Linh Xoan TD3 (V. rotundifolia), Rang TD4 (A. aureum), va Vang S¢ TD5
(J. subtriplinerve) dugc tién hanh xac dinh hoat tinh khang khuan véi cac vi khuan E.coli ATCC
25922, B.cereus ATCC 10876, L.monocytogenes ATCC 13932, va vi khuan K. sacchari phan lap
tir c4 RO dong A.estudineus, di dugc dinh danh tir d& tai cing nhom nghién cau (Nguyen & ctg.,
2021). Két qua khuéch tan dia thach cho thay, chiét xuat 14 cdy Diéu TD1 khang khuan tét nhat
véi E.coli, B. Cereus, L. Monocytogenes, P. Aeruginosa, va vai K.. sacchari (lan lugt la 15.6mm,
16mm, 15mm, 15.6mm, va 11.5mm, twong tng). Bén canh do, hai chiét xuat tong EtOH cta Binh

Linh Xoan TD3 va Ngii Trao TD2 ciing khang khuan véi 05 vi khuan B. cereus, L. monocytogene,
P. aeruginosa, K. Sacchari va khong khang khuan E. Coli tuy nhién khi so sanh véi cao Biéu TD1
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c6 duong kinh vong khang khuan nho hon, & hai chiét xuat con lai 12 Rang TD4 va Viang Sé TD5
déu khong ghi nhan vong khang khuan. Mat s6 nghién ciru trude dy ciing chi ra, ngudn duoc lidu
thu tai cac khu vyc dia ly khac nhau hay chiét xuat bang dung mdi khac nhau s& c6 hoat tinh khac
nhau (Dai, Ho, Le, Poul, & Ole, 2008; Lopes & ctg., 2018). Nhu vy, chiét xuat tong EtOH tir 14
Diéu TD1 c6 hoat tinh khang khuan tét nhat, va c6 tiém nang rd rét hon so voi chiét xuat 14 Rang
TD4 va Ving S¢ TD5.

Bang 1
Hoat tinh khang vi khuan cua céc dich chiét xuat EtOH tir thuc vat (mm)
Chiing khuan | Escherichia Bacillus Listeria Pseudomonas Kosakonia
coli cereus mononcytogenes| aeruginosa sacchari *
Cao chiét ATCC 25922 | ATCC 10876 ATCC 13932 | ATCC 9027
bid Cao 156+£051 | 16+£0.21 15+ 0.32 156+£0.27 | 11.5+£0.15
1eu
TD1 | KNaNg |4y 64015 | 2064020 | 233+0.15 17 +0.03 9+0.10

sinh
Ngii Cao 0+0.00 8.3+0.10 76+0.21 10.6 +0.15 7.3+0.25

Trao :
To2 | <MY | 1564012 | 103£047 | 2764021 | 206£010 | 12.7£0.15
sinh

Binh Cao 0+0.00 10.6 +0.21 11.6 £0.10 10.3+0.20 9.4+0.21
Linh

Khéng
Xoan | "o | 1234015 | 9+0.15 25 +0.21 226+0.06 | 16.3+0.15
TD3
, Cao 0+000 | 0+0.00 0+ 0.00 0+ 0.00 0+ 0.00

Rang ”

TD4 Ksiﬁﬂg 13+0.00 | 103+0.17 | 255+010 | 203+010 | 14.2+0.15

. Cao 0+000 | 0+0.00 0+ 0.00 0+ 0.00 0+ 0.00
Vang Sé ”

TD5 Ksiﬁﬂg 123+017 | 11+0.02 | 24.6+0.10 23+0.10 | 13.6+0.12

* Vi khuan phan lap va dinh danh trong dé tai ciing nhom nghién ciu
Nguon: Nguyen va cong sy (2021)

Bén canh d6, hoat tinh khang lai vi khuan cua cac dich chiét xuat EtOH thuc vat con dugc
danh gia bang phuong phap MIC. Két qua ghi nhan, chiét xuat EtOH 14 Diéu TD1 ¢ gia tri ICso
t6t nhat khoang 12.5 pg/ml, cao hon gia tri ICso ctia cac chiét xuat con lai Ngii Trao TD2 va Binh
Linh Xoan TD3 (gi& tri ICso twong tng la 25 pg/ml, va 50 pug/ml).

Tir két qua danh gia tiém ning khang khuan in vitro, chiét xuat EtOH 14 Biéu TD1 dugc lya
chon lam nguon nguyén liéu nghién ctru cho céc thi nghiém sau nham danh gia hoat tinh caa chiet
xuat thyc vat trong viéc bao vé ca trén mo hinh in vivo véi nong d6 su dung la muc 1Csg 12.5 pg/ml.

3.2. Mirc dé gdy déc lwe ciia vi khudn K. sacchari phin lip

Tinh trang ca khi bi nhiém vi khuan K. sacchari dugc ghi nhan nhu sau: Ca nhiém vi khuan
boi thanh tirng ddm & day bé c4, thai nhiéu phan ra ngoai. Sau khi tiém 03 ngay, da ca do sam

xuat hién tinh trang huyét dudi da, vdy mang, vy dudi, va vay bung c6 nhitng tia mau nbi 3,
mang xuét huyét, ndi tang chuyén mau den (Hinh 1). Dau hiéu bénh tich khi gdy nhidm vi khuén
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K. sacchari it khi duoc ghi nhan tir truée dén nay va khac voi tinh trang bénh ciia mét sb vi khuan
gy xudt huyét trén ca nhu Aeromonas spp. Cac dic diém bénh tich bén ngoai cua ca bénh gdm
cac triéu ching nhu mét c4 10i so voi hde mat, da ¢4 ¢ cac ddm xuit huyét nhung thudng chi tip
trung nhiéu & céc vung xung quanh miéng, mét, quanh cac géc vay boi, va phén hau mon. Pac
biét, phia bén trong xoang o bung c6 dich tiét mau héng va cac ndi tang nhu gan, than, va ty tang
c6 hién twong xut huyét hay phinh to, va c6 thé bi mém nhiin nhu nhitng mé ta cia Tu va cong
su (2008); Ly, Nguyen, Vo, va Doan (2009); Crumlish, Pham, Koesling, Vo, va Gravigen (2010).
Ngoai ra, két qua gdy nhiém vi khuan A. hydrophila trén c4 nheo xanh/luc (blue catfish, Ictalurus
furcatus) cua Li, Beck, Su, Terhune, va Peatman (2013) ciing c6 cac biéu hién bénh bén ngoai nhu
da c4 xuat huyét va mat bi 16i. So sanh véi cac dic diém cta vi khuan thudng gay xuat huyét trén
c4 nhan thay, d6i vai vi khuan K. sacchari phan 1ap c6 cac dic diém khac biét va dic trung hon
han, nhu xuat huyét dudi da toan than chir khong phai cuc bo trén mot vai vi tri. Dau hiéu nhiém
bénh cua vi khuan K. sacchari trong nghién ciru ndy ciing 1a mot diém méi can luu ¥ va danh gia
ki hon trong nhitng nghién ciru tiép theo vé sau.

Hinh 1. Hinh anh chup d4u hiéu ngoai thé va ndi tang cta ca khi gy nhiém nhan tao véi
vi khuan K. sacchari phan lap

Tinh trang doc luc ctia ¢ sau khi 1ay nhiém nhan tao bang vi khuan K. sacchari nhan thay,
c4 bi 1ay nhiém chét toan b ¢ ndng d6 tiém 10° CFU/ml sau 24 gio tiém (Hinh 2). Ti 1& ca chét
nay ciing giam dan theo ndng do tiém cé sau ba lan thyc hién nghiém thirc tir 10° CFU/ml (87.6%)
dén 10* CFU/ml (0%) va so véi ddi chung chi tiém véi NaCl 0.85% thi khong ghi nhén tinh trang
ca chét. Ti 1é ca chét 50% (LDso) ciing duoc xac dinh & mirc 3.16 x 10* CFU/ml, gié tri LDsp nay
cho théy day la vi khuén mang doc luc cao. Tuong tu nhu céc déu hiéu bénh tich ngoai thé va noi
tang thi kha ning gy bénh cua vi khuan K. sacchari trén ddi twong ca Ré dong ciing chua timg
dugc cong bd trén bat ki phuong tién nao trude d6. Vi khudn K. sacchari tir truée dén nay chi
duogc biét dén 1a vi khuan thugc Gram 4m, hiéu khi, khong c6 kha niang sinh bao tir, hinh que di
dong, c6 kha ning ¢ dinh dam, dugc phat hién trong cac vuon canh tac mia (Chen & ctg., 2014).
Tuy nhién, vi¢c dinh danh sinh 1y, sinh héa va hinh thai vi khuén trude do trong nghién ctru cta
cung nhom tac gia (Nguyen & ctg., 2021) di xac dinh, vi khuan K. sacchari c6 kha ning gy ra
bénh tich trén ca Ro déng va c6 muc do ddc luc cao khi so sanh vdi cac nghién ctru cac vi khuén
gy bénh khéc. Crumlish va cong sur (2010) da thyc hién gay nhidm trén ca tra bang hai cach 1a
tiém va ngdm véi vi khuan E. ictaluri ¢ hai mac néng do 1a 1 x 10° va 1 x 108 CFU/ml. Két qua
thu nhan dugc sau 12 ngay thir nghiém, ty 1¢ ca chét trong nghiém thirc tiém 1a 95%, con trong
nghiém thirc ngam 1a 80%. Nghién ctru vé mure d6 gay doc luc cua vi khuan E. ictaluri gay bénh
trén cé tra & khu vuc Dong bang song Ctru Long. Dang va Nguyen (2009) cho thay, doc luc cao
nhét 12 < 10?2 CFU/ml va thip nhat 1a 108 CFU/ml. Nghién ctru nam 2020, tai An Do, nhom tac gia
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Haque, Bandyopadhyay, va Modal (2020) chi ra, nguy co gy bénh cta vi khuan Pseudomonas
trén ca R6 dong A. testudineus, & cac ngudng ndng do bao gdbm 2 x 102 CFU/m, 2 x 10° CFU/m,
2 x 10* CFU/ml, 2 x 10° CFU/m, va 2 x 10 CFU/ml duoc tiém vao c4 gy bénh cao va giy chét
100% & ndng d6 2 x 10% CFU/ml va dat gia tri LDso la 2 x 10*%° CFU/ml. Nhu vy, c6 thé thay K.
sacchari 13 vi khuan doc luc cao duoc tiép tuc dung cho céac thir nghiém in vivo xac dinh hoat tinh
ctia chiét xuit thuc vat bao vé ca khoi tdc nhan gay chét nhan tao.
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Hinh 2. Cac murc ty 1é cé bi chét sau khi gay nhiém nhan tao theo timg néng do tiém tir 10* - 10°
CFU/ml va d6i chirng ca tiém NaCl 0.85%

3.3. Tiém ndng in Vivo ciia chiét xudt thwc vit bio vé cd khéi tic nhan K. sacchari
3.3.1. Ty Ié bdo vé cé khéi tac nhan gay chét nhan tao

Hoat tinh cua EtOH tur la cay - biéu (1% chiét xut TD1) bao v¢ ca khoi cac tac nhan gay
chét nhan tao va nhan duoc két qua vé ty song caa ca R dong trong Bang 2.

Bang 2
Ty & bao vé ca khoi cac tac nhan gay chét nhan tao

" . S6ca |Sbdcasong|Tylésong| Tylé Ty 1é chét
Nghi¢m thic chét (con)|  (con) (%) | chét (%) | cong don (%)
(NT1) Bdi ching 3.0° 12.0° 80.0° 20.0P 22P
(NT2) Ampicillin 2.6 12.3%¢ 82.3 17.3% 18°°
NT3) Erythromycin 2.0¢ 13.0° 87.0° 13.0° 16°
ythromy
(NT4) chiét xuit TD1 1.0¢ 14.0°7 93.0° 7.0¢ od
NT5) Gay nhiém - TACN 4.0 11.0d 73.0¢ 27.0° 292
y

NT1 d6i chtng va cho an thir an thuong mai; NT2 va NT3 gay nhiém va cho an thie &n b sung khang sinh ampicillin
va erythromycin; NT4 gy nhiém va cho an thtic an b6 sung 1% TD1 chiét xuat; NT5 gay nhiém va cho an thic an
thuong mai.

Panh gia hiéu qua cia c4c chiét xuat thuc vat trong viéc bao vé cé bj nhidm sin vi khuan,
thir nghiém ca bénh gay nhidm nhan tao va cho an thirc dn bé sung thém chiét xuat TD1 1% va
khang sinh ampicillin, erythromycin, thitc dn thwong mai thé hién trong Hinh 3 va Bang 2 thé
hién, cac loai thic an cua ting nghiém thie déu anh huong ty 16 séng cua ca R dong dudi tac
nhan gy chét ca tir vi khuan K. sacchari. Nghiém thirc ¢4 cho an thirc an bd sung chiét xuat TD1
1% (NT4) dat ty 1¢ song s6t cua ca cao nhat 93%, va nghiém thirc ca cho an thic dn thwong mai
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gay nhiém vi khuan K. sacchari (NT5) chi c6 73%. Cac nghiém thirc ca cho an thirc an ddi chung
(NT1) va ca cho an thirc an str dung thém khang sinh ampicillin (NT2), va erythromycin (NT3) cé
ty 16 ca song lan luot 80%, 82.3%, va 87%. Tir nghiém thirc ddi chirg (NT1) va nghiém thiic cho
an thtre dn thuong mai gay nhiém vi khuan K. sacchari gy bénh (NT5) c6 ty 1¢ séng thap nhat
(73% - 80%) so sanh vai cac nghiém thirc c& cho thac an bo sung chat khang khuan 1a khéng sinh
va chiét xuat TD1 1% (NT2, NT3, va NT4) chimng t6, khong sir dung céc chit phong va tri bénh,
ca bi nhidm bénh cao. Nghiém thuc ca cho an thirc dn phdi tron chiét xuit TD1 1% (NT4) co ty 1é
séng & muc cao nhat 93% va su khéc biét trong nghiém thirc c¢6 v nghia thong ké (p < 0.05) khi
so sanh véi nghiém thirc gay nhidm va cho 4n thirc dn bd sung khang sinh (NT2, NT3). Qua do,
tiém ning khang khuan cua céc loai cay duogc lidu trong viéc diéu tri ca nhidm vi khuan gay bénh
dugc thé hién, chiét xuat TD1 1% duoc danh gia cao trong thir nghiém nay, c6 kha ning bao vé ca
khai vi khun gy bénh.

40 A -
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Hinh 3. Ty 1& séng (%) trong thir nghiém ca gay chét nhan tao danh gia tiém ning hoat tinh cua

TD1 khi phéi tron vao thtrc an (NT1 dbi chimg va cho an thiic dn thuong mai; NT2 va NT3 gay

nhiém va cho an thtrc an b sung khang sinh ampicillin va erythromycin; NT4 gay nhidm va cho
an thirc an bd sung 1% TD chiét xuat; NT5 gy nhiém va cho an thirc an thuong mai)

Ngoai ra, mirc d6 nhay cam véi khang sinh va chiét xuat TD1 cua vi khuan duoc tai phan
lap tir md ndi tang (than) cua ca chét ¢ nghiém thae ddi chimg ciing dugc kiém tra, phi hop voi
ket qua ca song o nghiém thirc c4 an co bo sung thém khang sinh, cac vi khuan tai phan lap tur ca
chét ty nhién cho thay chiing khang lai véi cac loai khang sinh nhu erythromycin, ampicillin nhung
c¢6 vong khang khuan thé hién nhay cam véi chiét xuat TD1 (H|nh 3). Céc cong bd trong nudc vé
viéc phdi tron cac chiét xuat ty nhién vao thire an thuy san cu thé 1a nam 2012, nghién ctu anh
huang caa dich chiét tir ndm Linh Chi 1én tang truong va ty 1é séng cua ca R6 du vudng giai doan
c&. Thur nghiém dugc bé tri hoan toan ngau nhién c6 bd sung dich chiét nim Linh Chi véi liéu
luong khac nhau: 2 ml/kg thie an (NT2), 4 ml/kg thirc an (NT3), 6 ml/kg thirc an (NT4), 8 ml/kg
thirc an (NT5), 10 ml/kg thtrc an (NT6), mdi nghiém thirc dwoc lap lai ba lan. Két qua thu duoc,
ty 16 séng cua ca R dau vudng & nghiém thirc dbi ching bang (48.3%) thap hon so véi NT2
(60.8%), NT3 (58.3%), NT4 (75%), NT5 (85%), NT6 (76.6%). Ty 1& sdng cua ca Ro diu vudng &
NT5 bang (85%) khac biét co y nghia théng ké (p < 0.05) so véi nghiém thac déi ching, NT2,
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NT3. Nhu vay, khi bb sung dich chiét tir ndm Linh chi vao thic an vai liéu lugng 8 ml/kg thic an
c6 tac dung lam tang ty 1é sbng va toc d6 tang truong cua ca rd dau vudng giai doan ca gidng la
t6t nhat (Ho & Nguyen, 2012). Két qua cho thay, chiét xuat thyc vat chiét xut TD1 1% c6 tiém
ning st dung dé bao vé cé khoi cac tac nhan gay bénh nhan tao.

3.3.2. Mifc tdng trong Ciia cd Ré dong khdi tac nhan gay chét nhan tao

Hoat tinh cia EtOH tir 14 cdy Diéu (chiét xuat TD1, 1%) bao vé c& khoi cac tac nhan gay
chét tu nhién va ghi nhan mac tang trong cua ca R6 dong trong Bang 3.

Bang 3

Mtic ting trong cia ca R ddng khoi cac tac nhan gay chét nhan tao

Trong lwong trung binh cua cé (g) Mie ine ¢
N , wce tang tron
Nghiém thirc Trwéc thir nghiém | Sau thir nghiém (g;g oo
(9) (9)

(NT1) Pbi chang 70 83.4° 13.4¢
(NT2) Ampicillin 70 86.4° 16.4°

r romycin . .
(NT3) Erythromyci 70 87.7° 17.7°
(NT4) chiét xuat TD1 1% 70 92,82 22.82
(NT5) Gay nhiém - TACN 70 79.1¢ 9.1¢

NT1 ddi chitng va cho an thirc dn thuong mai; NT2 va NT3 gay nhiém va cho an thirc an c6 bd sung khang sinh
ampicillin va erythromycin; NT4 gy nhidm va cho dn thirc an bo sung thém 1% TD1 chiét xuat; NT5 gay nhiém va
su dung thirc an thuong mai.

Bang 3 thé hién, céc loai thirc an cua tirng nghiém thic déu xuat hién sy anh huong Ién
mirc ting trong cua c4 RO dong dudi tdc nhan gy chét ca tir vi khuan K. sacchari. Nghiém thirc
cho an thirc an bd sung chiét xuat TD1 1% va gay nhiém vi khuan K. sacchari (NT4) cho muc
tang trong cao nhat 22.8g va nghiém thirc ca cho an thirc an thwong mai gay nhidm vi khuan K.
sacchari (NT5) chi dat 9.1g. Cac nghiém thirc ddi ching ca cho an thirc dn thwong mai (NT1),
nghiém thirc ca cho dn thire dn bd sung khang sinh ampicillin va erythromycin (NT2, va NT3) c6
mirc tang trong lan luot 14 13.4g, 16.4g va 17.8g. O nghiém thuc ca cho an thirc in thuong mai va
lay nhiém vi khuan K. sacchari (NT5) chi dat mire ting trong 9.1g cho thay, khi khéng sir dung
céc chat khang khuan, ca bi vi khuan K. sacchari tin cong, din dén tinh trang ca chét nhiéu.
Nghiém thirc d6i chitng (NT1) va nghiém thie ca cho an thirc dn thuong mai gay nhiém vi khuan
K. sacchari (NT5) so véi nghiém thirc gay nhidém va cho an thirc dn bd sung khéng sinh va chiét
xuit TD1 1% (NT2, NT3, NT4), khac biét vé ¥ nghia thong ké (p < 0.05), cho thdy muc do ting
trong cia ca R6 ddng chiu tac dong cua cac chat khang khuan 1a khang sinh va chiét xuat TD1 1%.
Bén canh d6, nhém gay nhidm cé cho an thie dn phdi tron TD1 chiét xuat TD1 1% (NT4) c6 mic
ting trong cao nhét 22.8g khac biét c6 y nghia thong ké (p < 0.05) so véi nghiém thirc ¢4 cho an
thirc an b6 sung ampicillin va erythromycin (NT2, va NT3), nhan thay khi ca cho an thirc dn bd
sung thém chiét xuat TD1 1% c6 thé duoc mic ting trong cao hon cac loai chit khang sinh.

4. Két luén

Ttr ngudn duoc liéu bao gom 1a cay Diéu TD1 (A. occidentale), cdy Ngii Trao TD2 (V.
negundo), cay Binh Linh Xoan TD3 (V. rotundifolia), Réng TD4 (A. aureum) va Viang Sé TD5 (J.
subtriplinerve), nghién ctu thu nhan dugc chiét xuat EtOH tir 14 cay Diéu TD1 c6 gia tri khang
khuan tét nhat dat ngudng MIC 12.5 pg/ml duoc chon dé thuc hién thir nghiém khao sét trén mo
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hinh c4 dugc gay nhiém vi khuan K. sacchari da khang khang sinh c6 ndng @ LDso dat 3.16 x10°.
Két qua thir nghiém cho thay, thire dn bd sung chiét xuat EtOH tir 14 cay Biéu TD1 1% c6 tac dung
bao vé ca khoi tic nhan gay chét nhan tao va lam ting trong lwong cua ca sau khi nudi 20 ngay thir
nghiém. Diéu nay ching to, dugc chat ty nhién khi phéi tron vao thirc an dung cho thay san co
tiém ning thay thé cho cac loai chit khang sinh thuong mai dang st dung trén thi truong va 1a mot
ngudn nguyén lidu sin c6 phong phii hudng dén twong lai san xuat an toan, bao vé cho stc khoe
ngudi chin nudi va ngudi tiéu dung, dam bao cho viéc phat trién bén virng va than thién véi moi
truong. Tir d6, cac dinh hudng tiép theo s& nghién ctiru sau hon vé kha ning hd tro khang khuan
khi phdi tron vao thirc an cta chiét xuat TD1 1% va sir dung trén quy md md hinh pilot vai s6
lwong cé 16n hon dé lam budc tién cho viéc tng dung st dung vao ao nudi quy md 16n.
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