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ABSTRACT

The The study is aimed to isolate and screen potential actinomycetes from
shrimp pond sediments that being capable of biodegradation and
antimicrobial activity against Vibrio parahaemolyticus in vitro. Total of
40 sediment samples were collected in extensive shrimp ponds located in
Tra Vinh, Bac Lieu and Ca Mau province. Results showed that 161 strains
were able to grow on Starch Casein Agar (SCA) medium, in which 54
strains were identified as Streptomyces genus with the characteristics of
gram-positive cell, catalase positive, oxidase negative and spore
formation. Out of the 54 Streptomyces isolates, 12 strains performed the
antimicrobial activity against Vibrio parahaemolyticus with a mean
inhibition zone ranged from 2.3 to 32.8 mm, especially 04 strains, CM1.1,
CM2.4, DH3.4 and TV1.4 possessed the largest zone. In addition, DH3.4
strain was greatly potential for the relatively high enzyme activities such
as o-amylase, protease and cellulase. Therefore, these strains could be
used for in vitro and in vivo further experiments in aquaculture.

TOM TAT

Nghién curu dwoc thuc hién nham phan ldp va sang loc mot $6 chung xa
khudn tir bun déy ao nuéi tom cé kha nang phan hity hitu co va khdng
Vibrio parahaemolyticus trong diéu kién in vitro. Tong céng 40 mau bin
duoc thu tir ao nuéi tom o Tra Vinh, Bac Liéu va Ca Mau. Két qua phan
ldp dwoc 161 ching cé kha nang phat trién trén méi truong Starch Casein
Agar (SCA), trong do 54 chung co dac diém nhan dang giong voi giong
Streptomyces vdi cdc ddc diém hinh thdi nhu té bao gram dwong, dirong
tinh voi catalase, dm tinh voi oxidase va co kha nang hinh thanh bao tu.
Trong s6 54 ching, 12 ching thé hién hoat tinh khing Vibrio
parahaemolyticus voi dwong kinh vong vo trung dao dong 2,3-32,8 mm,
trong do 04 chung CM1.1, CM2.4, DH3.4 va TV1.4 thé hién hoat tinh
khdng cao nhat. Bén canh dé, chiing DH3.4 dwoc coi la tiém nang véi kha
ndng sinh hoat tinh enzyme a-amylase, protease va cellulase twong doi
cao. Do d6, cdc ching nay cé thé dwoc sir dung cho cdc nghién ciru in
vitro and in vivo g dung trong nudi trong thity sdn.
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1. GIOI THIEU

Thity san ¢ Viét Nam noi chung va Bong bing
song Ciru Long noi riéng 1a nganh dang dugc dau tu
va phat trién manh. Tuy nhién trong nhitng ndm gan
day, viéc tham canh hoa véi mat do cao kém khi hau
thay ddi that thuong lam bung phat dich bénh trén
dong vat thily san, chét luong nude va méi trudng
nuoi bi 6 nhiém da lam giam san luong nudi. Mat
khac, viéc sir dung thudc khang sinh dé tri bénh trén
dong vat thay san thuong xuyén va khong ding lidu
luong da tao ra mot sé dong vi khuan khang thudc.

Vi vay, can phai c6 mot giai phap cai thién chat
lugng moi truong nudi ma khong anh huong dén
dong vat thay san va con nguoi. Hién nay, viéc st
dung vi sinh vat hitu ich vao trong nuéi trong thiyy
san nham khéc phuc nhiing van dé trén 1a mot giai
phap dang dugc ung dung roéng rai. Theo Bao and
Shen (2005), hé théng nudi thity san bén virng can
¢6 sy hién dién ciia nhom vi khuan c6 lgi (beneficial
microorganisms), nhém vi khudn nay khong chua
doc to, khong hiéu tmg phu, khong ton luu va khong
khang khang sinh, tuy nhién nhém vi khuan nay hiéu
qua trong viéc cai thién méi trudng va ting hé mién
dich cia vat nudi, giam stress va duy tri trang thai
can bang cua hé sinh thai thiy vic. Xa khuan dugc
biét dén 1a mot trong nhimg ddi tugng quan trong
nhét trong san xuit cac hop chat c6 hoat tinh sinh
hoc (Sanglier, 1993; Mitra et al., 2008). Xa khuén 1a
nhém vi sinh vat phan b rong rii trong dat, chung
tham gia vao cac qua trinh phan giai cac hop chat
hitu co trong dat nho cac hoat chat enzyme nhu
protease, amylase, cellulase,.... gop phan khép kin
vong tuan hoan vat chat trong ty nhién (Prakash,
2013). bac tinh nay con duoc ung dung trong qua
trinh ché bién phan huy rac. Trong qua trinh song xa
khuan tiét ra nhiéu chat c6 hoat tinh sinh hoc cao c6
kha nang khang lai cdc loai vi sinh vat khéc nhau
bao gdom ca nam va vi khuan. Trong sé 23,000 hop
chét ¢6 hoat tinh sinh hoc dwoc san xuét tir vi sinh
vat, hon 10,000 hop chit dugc phan 1ap tir xa khuan
(Watve et al., 2001). Trong khoang hon 8.000 chét
khang sinh dwgc biét trén thé giéi hién nay thi co
hon 80% trong s6 d6 c6 ngudn goc tir xa khuan. Viéc
tim kiém cac chung xa khuan méi co kha nang tmg
dung cao trong nudi trong thuy san va tim ra loai
moi truong dé ching phat trién t6i wu phuc vu cho
a0 nudi tom, ca 1a rat can thiét. D& nghién ctiu viec
g dung céac chiing xa khuan trong thuy san, d& tai
“Phan lap va tuyén chon mot sé ching xa khuén ¢
kha ning phan hiy chit hiru co va khang khuan ng
dung trong nudi trong thay san” duoc tién hanh.
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2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu miu

Cac ao nudi tom thudc khu vuc cua tinh Tra
Vinh, Bac Liéu, Ca Mau duoc chon dé thu mau.
Mau bun duoc thu biang dung cu PVC (& 49 mm)
theo mo ta ciia Somsiri et al. (2006). Hon hop bun
thu bang dung cu 6ng PVC duoc loai bé nude thong
qua cac 15 trén than 6ng, sau d6 16p bun mit c6 do
day 2-5 cm duoc thu vao tii nhya. Mau bun dugc
thu 4-5 diém xung quanh ao, sau d6 tron déu cac
mau lai voi nhau dé dong nhat miu va bao quan
trong thing lanh, van chuyén vé phong thi nghiém
dé tién hanh xir Iy va phan lap.

2.2. Phan Iap va nhan dang xa khuin

Mot gram mau bin ao duoc pha lodng 1an luot
(10, 102, 10°%) véi nuéc mubi sinh 1y tiét trung
(0,85% NaCl) va trai trén moi truong dia thach SCA
(Starch Casein Agar) (b6 sung 1,5% NaCl) dugc bd
sung nystatin (25 pg/mL) va nalidixic acid (20
pg/mL) dé han ché su phat trién ciia nAm va vi khuén
khac (Takizawa et al., 1993). Pia thach dugc 1 ¢ 30
°C khoang 7 ngay. Sau d6, cac khuan lac v&i hinh
dang va kich thudc khic nhau duoc chon dé tach
rong trén moi truong thach SCA dén khi thu dugc
khuan lac thuan, tién hanh nhuém Gram (Hucker &
Conn, 1923) va kiém tra phan @ng voéi catalase,
oxidase. Cac dic diém sinh 1y va sinh héa dugc xac
dinh dya theo cidm nang cia Cowan and Steels
(Barrow & Feltham, 1993) két hop véi st dung bo
kit API 20E (BioMerieux, France). Cac chung Gram
(+) va duong tinh véi Catalase, Oxidase am tinh,
duoc chon nudi tang sinh va trit lanh -80°C véi 25%
glycerol cho cac nghién cuu sau.

2.3. Sang loc cac chiing xa khuin ¢6 hoat

tinh khang khuin

Thi nghiém khao sat kha nang sinh hoat tinh
khang khuin bang phuong phap ciy vét vudng goc
theo mé ta trude day cua Chythanya et al. (2002) va
Das et al. (2010). Cu thé, cac ching xa khuan phan
lap dwoc ciy vao trung tam dia thach NA (b6 sung
1% NaCl) mét duong thang (rong khoang 0,5 cm),
Ui dia & 30°C trong 7 ngay. Chung vi khuan gay bénh
V. parahaemolyticus sur dung trong nghién ctru dugc
phan 1ap tir tém bi bénh hoai tir gan tuy cap
(AHPND) va luu trlt tai phong thi nghiém Vi sinh
vat hitu ich- B6 mon Thay sinh hoc Ung dung -
Khoa Thay san — Truong Pai hoc Can Tho duoc
phuc hdi trén moéi truong NA (bd sung 1,5% NaCl).
Sau d6 cdy chang vi khuan Vibrio mot duong vuéng
g6c 90° Vi vét cdy cia xa khuan. Quan sat kha ning
d6i khang sau 24 gid & 30°C bang cach do dudng vo
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trung gitra ching xa khuan véi cac chung vi khuan
Vibrio. Muac do khang dugc danh gia thong qua
dudng kinh vong vé tring so véi tiéu chuan cua
Lorian (1995) (Khang: <9 mm; Trung binh: > 10 —
13 mm; Nhay: > 14 mm)

2.4. Danh gia hoat tinh enzyme ngoai bao

Céc chung xa khuan khang V. parahaemolyticus
dugc chon dé tién hanh danh gia hoat tinh enzyme
ngoai bao trong diéu kién in vitro:

Hoat tinh protease: cac ching xa khuan chon
loc dugce nudi trong moéi truong khoang co ban (bao
goém glucose 0,5 g/L; KNO3 0,6 g/L; peptone 10 g/L;
MgS0..7H,0 0,5 g/L, NaCl 10 g/L; CaCl, 1,0 g/L
va K,HPO4 0,5 g/L) bé sung 1% casein (Abdullah
Al-Dhabi et al., 2020). Sau 7 ngay nudi & 30°C tién
hanh thu dich néi (Cell-free supernatant, CFS) bing
phuong phép ly tim lanh & van toc 8.500 vong trong
10 phat ¢ 4°C va xac dinh hoat tinh enzyme protease
dya theo mo ta Huynh et al. (2018) nhu sau: 100 pL
dich CFS u véi 100 pL dung dich 1% casein (pha
trong dung dich dém Tris-HCI, pH 7,0) trong 10
phuat & 37°C va 500 pL dung dich 5%
Trichloroacetic acid dugc thém vao dé nging phan
tng. Sau 20 phit, hdn hop trén duoc ly tim 6 téc do
3.000 rpm trong 10 phut & 4°C va thu phan dich ndi
bén trén dé xac dinh hoat tinh enzyme theo phwong
phap Lowry (1951). M6t unit (UI) enzyme tuong
g voi lugng enzyme phéng thich 1 ug tyrosine ¢
cung diéu kién chuan.

Hoat tinh o-amylase: dich ndi CFS cua cac
chung xa khuan sau 7 ngay nuéi trong méi truong
sinh téng hop amylase (Kafilzadeh & Dehdari,
2015) bao gém 6 g/L bacteriological peptone; 0,5
g/L MgS04.7H,0; 0,5 g/L KCI; 10 g/L NaCl va 1
g/L starch. Hoat tinh a-amylase dugc xac dinh theo
mo ta caa Bernfeld (1955) véi mot vai thay doi. Cu
thé, phan tng gom 100 uL dich enzyme vi khuan 1
véi 100 pL dung dich 1% soluble starch (pha trong
dung dich dém NaH;PO4 20 mM va NaCl 6,7 mM)
trong 6ng nghiém thuy tinh & 37 °C trong 15 phit.
Sau d6, phan ng s€ tao mau véi 200 uL dung dich
thudc thir DNS theo phuong phap Miller (1959) va
xtr Iy nhiét & 100°C trong 5 phat. Cac dng nghiém
dugc 1am lanh va do do hip thu & budc séng 540
nm. Nong d6 enzyme phong thich 1 pmol maltose ¢
cung diéu kién chuan dwoc xac dinh nhu mét unit
enzyme amylase.

Hoat tinh cellulase: xa khuan nuodi trong moi
truong khoang co ban (Fatokun et al., 2016) gom 1,0
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g/L KCI; 1,0 g/L NaNOs; 1,0 g/L K;HPO4; 0,5 g/L
MgSO.; 0,5 g/L yeast extract; 10 g/L NaCl) b6 sung
1% Sodium carboxymethyl cellulose (Na-CMC).
Sau 7 ngay nudi, thu dich CFS bang phuong phép ly
tam dé xac dinh hoat tinh enzyme theo mé ta Ghose
(1987) co diéu chinh. Phan ung bao gom 0,5 mL
dung dich 1% Sodium carboxymethyl cellulose
(duoc chuan bi trong dung dich d¢ém Citrate 0,05 M;
pH 5,0) va 0,5 mL dich enzyme vi khuan duoc u ¢
50°C trong 30 phut, sau d6 Thém 1,5 mL dung dich
thudc thir DNS (Miller, 1959) vao phan tng va dun
néng 100°C trong 10 phit. Sau do, do d6 hap thu ¢
bude song 540 nm bang phuong phép so mau quang
phd. Mot unit enzyme dugc xac dinh nhu lugng
enzyme phong thich 1 umol glucose & cing diéu
kién chuan.
2.5. Phwong phap xir 1y sé liéu

S6 ligu duoc tinh gia tri trung binh va d¢ léch
chuan bang chuong trinh Excel va phén tich théng
ké ANOVA mét nhén t str dung phép thir Duncan
bang chwong trinh SPSS 16,0 & mtic y nghia thng
ké (p<0,05).

3. KET QUA VA THAO LUAN

3.1. Phan l4p, sang lgc va nhin dang cac
giong xa khuan

Téng cong 162 ching xa khuan dugc phén 1ap tir
mau bun ao nudi tom (12 mau & Tra Vinh, 11 miu
& Bac Liéu va 17 mau & Ca Mau), trong d6 51 chiing
¢6 ngudn gdc tir ao tom thudc tinh Tra Vinh, 54
ching tir mau bun ao tdm & Bac Liéu va 57 chang
tir bun ao tom thugc tinh Ca Mau. Hau hét cac chung
phan 1ap phat trién trén moi truong SCA ¢ 30°C sau
7 ngdy nudi voi cac dic diém hinh thai nhu kich
thuoc khuan lac dao dong 1,1-2,8 mm, ria khong
déu, mau sic da dang tir mau tring phén (55%), xam
(19%), vang (14,2%), nau (6,2%), d6 (5,6%). Dya
theo mi€u ta cuia Williams and Cross (1971), o tong
cong 54 chung c¢6 dic diém nhan dang gidng voi
gidéng Streptomyces.

Bén canh d6, két qua kiém tra sinh héa cho thay
54 ching déu bat mau véi thudc nhuom crystal
violet ching to cac ching nay 1a vi khuin gram
duong. Khi quan sat hinh dang té bao duéi vat kinh
100X hau hét té bao co dang hinh chudi soi dai
(87%), mot s6 hinh que va hinh cau (13%). Cac danh
gia kiém tra sinh héa khac cho két qua dwong tinh
Véi catalase, &m tinh v&i oxidase va c6 kha nang
hinh thanh bao t (Hinh 1 va Bang 2). Céc ching
phan lap c6 kha nang phat trién & ngudng pH tir 4-
11 va & ndong d6 mubi lén dén 5% NaCl.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Nhiéu nghién ctru trude ddy da phén 1ap cac loai
thuoc giéng Streptomyces tir nhiéu ngudn khac nhau
(bun day, dat canh tac, rudt ca,...) va phat trién
thanh cac probiotic st dung hiéu qua trong nu6i tbm
bién (Das et al., 2010; Vignesh et al., 2019; Mazén-
Suastegui et al., 2020). Trong nghién ciu cua
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Garcia-Bernal et al. (2015) cho thay 31 ching duoc
phan 1ap tr bun day bién v&i mau sic khuan lac da
dang tir trang, hong, vang va tim. Cac chung phan
lap c6 kha néng phat trién & ndng d6 pH 16n hon 3
va nong d6 mudi NaCl 10% trén méi truong nudi
cy.

Bang 1. Két qua kiém tra sinh héa bang bé kit AP1 20F

Pac diém

Chiing TV1.4 Ching DH3.4

S. drosdowiczii
(Amin et al., 2016)

S. caldifontis
(Amin et al., 2016)

Hinh dang té bao Cau
Mau sic khuan ty bo Tring
Di dong - -
Bao tor
Gram
Catalase
Oxidase -
5°C -
50°C

pH 4

pH 6
pH9

pH 11
0% NaCl
5% NaCl
Lactose -
Arginine dihydrolase
Lysine decarboxylase -
Ornithine decarboxylase -
Citrate utilization
H2S production - -
Urease - -
Tryptophane
Indole -
Voges proskauer - -
Gelatinase
Glucose
Manniton - -
Inositol
Sorbitol
Rhamnose - -
Saccharose
Melibiose - -
Amygdalin - -
Arabinose -

+ + +
+ + +

AT S T S S S S S

+ +

+ +

Chudi soi

Chudi sgi
Xam

Chubi soi
Trang phan
+ +
+ +
+

+ + +
+ +

+ +
+ +

+ + + +

+ + 4+ + + + +
+ + +

Chil thich: (+) dwong tinh, (=) Gm tinh, (+/-) c6 thé dwong hodc am tinh, (ND) khéng xdc dinh
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3.2. Sang lgc cac chung cé hoat tinh khang
khuan Vibrio parahaemolyticus

Két qua sang loc 54 chung bang phuong phap
cdy vét vudng goc cho thay c6 13 ching c¢6 kha ning
khang V. parahaemolyticus bao gdbm 9 ching khang
yéu (CN2.5, BL2.3, CN6.1, BL1.3, TV2.1, CN2.3,
TV3.2,CN4.2 va NH2.1); 1 chung khéang trung binh
(CML1.1) va 3 khang manh (CM2.4, DH3.4 va
TV1.4) (Lorian, 1995). Puong kinh khang khuan
cua 13 ching nay dao dong tur 2,3-32,8 mm (Bang 2
va Hinh 2). Nguyén Xuan Canh va ctv. (2016) di
nghién ctru vé kha nang khang V. paraheamolyticus
cua 96 chung xa khuan bang phuong phap khuéch
tan dia thach. Két qua tac gia da sang loc dugc 3
chung xa khuan c6 kha nang d6i khang vai vi khuan
gy bénh, trong s6 do chung 25.2 (Streptomyces
aureofaciens) co6 kha niang d6i khang manh véi
duong kinh dong v6 khuén 1a 15 mm thap hon két
qua nghién ctru ctia chung toi (chiung xa khuan
TV1.4 ¢6 vong khang khuan 32,8 mm). Thé vao d6
trong nhitng nim gan day, da c6 mot s6 cong bo trén
thé gioi vé viéc tim ra cac chung xa khuan c6 kha
ning d6i khang véi V. parahaemolyticus. So sanh
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Hinh 1. Khuin lac xa khuin trén méi truomg SCA (B, D) va két qua nhugm Gram (A, C)

vé6i nhirng két qua nay va trude ddy, chung xa khuan
TV1.4 trong nghién cru nay c6 hoat tinh khang
khuan tuong d6i manh (Selvakumar et al., 2010).

Bing 2. Puwong kinh vong khang khuin V.
parahaemolyticus

STT Chiing phan lap DPuong kinh vong

khing (mm)
1 CN2.5 2,3+0,58
2 BL2.3 3,3+0,50
3 CN6.1 3,3+0,58
4 BL1.3 4,2+0,72
5 TV2.1 6,3+0,58
6 CN2.3 6,5+0,50
7 TV3.2 7,3+1,15
8 CN4.2 7,7+0,58
9 NH2.1 7,7+0,58
10 CM1.1 10,3+0,58
11 CM2.4 14,3+0,58
12 DH3.4 24,8+0,76
13 TV14 32,8+1,04

Ghi chu: Khang: <9 mm; Trung binh: > 10 — 13 mm;
Nhay: > 14 mm (Lorian, 1995)
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3.3. Hoat tinh enzyme ngoai bao

Sau khi kiém tra kha ning khang V.
parahaemolyticus, 4 chung c6 két qua hoat tinh cao
nhat (CM1.1, CM2.4, DH3.4, TV1.4) duoc chon dé
kiém tra hoat tinh enzyme ngoai bao (Hinh 3). Két
qua danh gia cho thy hoat tinh protease cua chung
TV1.4 (183,9410,5 U/mL) va DH3.4 (174,948,5
U/mL) cao hon va khac biét c6 y nghia so véi cac
chung con lai (p<0,05). Bén canh do, hoat tinh -

250 A
_ . (A)
- _ a
g 200
>
< 150 A
F b b
% 100 A
a

50 A

0 - T T T

V14 CM2.4 DH3.4 CM1.1
Chung vi khuan

140 H

2

Cellulase (U/mL)
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Hinh 2. Kha niing khang Vibrio parahaemolyticus bing phwong phap ciy vét vudng géc

amylase cua chung DH3.4 dat gia tri cao nhat
(262,7420,7 U/mL) trong khi d6 khong c6 sy khac
biét ¥ nghia (p>0,05) gitta hai ching TV1.4 va
CM1.1. Két qua ghi nhan hoat tinh cellulose cho
thiy chung CM2.4 va DH3.4 dat gia tri lan luot 1a
119+7,6 U/mL, 84+7,7 U/mL, cao hon c¢6 y nghia
(p<0,05) so vai cac chung con lai va khong ¢o su
khac biét gitta hai ching TV1.4 va CM1.1 (p>0,05).

300 a (B)
= 250 b
"-E-. 200 A
2
@ 150 A c
= c
= 4
£ 100
i
= 50

0 = T T T

™vi4 CM2.4 DH3.4 CM1.1
Ching vi khuan

V1.4

2 (€)

120 4
b
80 A
60 A
40 A
20 A C C
0 +—His . — .
CMm2.4 DH3.4 CM1.1

Ching vi khuin

Hinh 3. Hoat tinh enzyme ngoai bao protease (A), amylase (B) va cellulase (C) ciia cac ching vi khuin
chon lgc
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Trong bao cao cua Al-Dhabi et al. (2020), hoat
tinh enzyme protease cua chung Streptomyces sp.
Al-Dhabi-49 sau 5 ngay nudi cdy dat gia tri 174 +
12,1 U/mL (6 40°C), trong khi d6 nghién cttu cia
Dastager et al. (2008) cho thay hoat tinh enzyme cuia
vi khuan Streptomyces gulbargensis sp. Nov. la
121,8 U/mL sau 48 gid nudi & 45°C. Ngoai ra, hoat
tinh a-amylase cua chung Streptomyces fragilis
DA7-7 theo bdo cdo trudc day 1a 911,48 U/mL
(Nithya et al., 2017) sau 3 ngay nudi ¢ 28°C trong
mbi truong ISP2. Hon nira, ching Streptomyces
longispororuber C188 duoc kiém tra hoat tinh
cellulase dat gia tri 15490 U/L (twong ung 15,49
U/mL) sau 4 ngay nuéi & 30°C trong moi truong
CMC bé sung 1% Corn Steep Liquor (Mahmoud et
al., 2014). Trong nghién ctu hién tai, ca 4 chung
khao sat déu cho két qua hoat tinh enzyme cao hon
S0 Vi cac két qua nghién ciru trude day. Dya vao
két qua ghi nhan, ca 3 chung TV1.4, CM2.4 va
DH3.4 véi hoat tinh enzyme va kha nang khang
khuan manh nhat cho thay day l1a nhitng chung tiém
ning dé chon loc va tién hanh cac thi nghiém tiép
theo.

4. KET LUAN

Ba chung xa khuan TV1.4, CM2.4 va DH3.4 ¢
kha nang khang Vibrio parahaemolyticus manh nhat
dya vao duong kinh cta vong khang khuan. Dong
thoi, ca ba ching déu c6 hoat tinh enzyme manh, dac
biét 1a chung xa khuin DH3.4 c6 ca ba hoat tinh
enzyme protease, amylase va cellulase.

LOI CAM TA

Pé tai nay dugce tai tro bai Du 4n Nang caflp
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phu Nhat Ban.
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