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KHAO SAT MOT SO PAC PIEM CUA CHUNG XA KHUAN HT1 CO KHA NANG
KHANG VI KHUAN Streptococcus agalactiae GAY BENH TREN CA RO PHI
Nguyén Van Giang', Chu Dtic Ha%, Nguyén Thi Thu!

TOM TAT

Bai bao nay trinh bay mot s6 két qua vé hoat tinh khang khuén Streptococcus agalactiae va dac di€ém sinh hoc ctia
chung xa khudn HT1. Chiing xa khuén HT1 ¢6 hoat tinh khéng S.agalctiae giy bénh trén cd rd phi manh nhét véi
vong khang khuén dat 21 mm sau 24 gi¢ nu6i. Khudn lac ctia xa khuén HT1 c6 kich thudc tii 4 - 6 mm, hinh tron,
bé mat kho, mau xdm tring sau 21 ngay nudi trén moi trudng ISP4, cudng sinh bao tit dang hoi lugn séng, phéin
nhénh, chudi sinh bao ti ¢6 dang xodn 1o xo. Chung xa khudn HT1 sinh trudng t6t nhét khi dugc nudi long, lac 200
vong/phut, nhiét do 1a 30°C v6i pH 7, lugng tiép giéng & muic 3%, thé tich moéi trudng 1én men/thé tich binh nuoi la
10%. Nguén cacbon va nita thich hgp cho sinh trudng va sinh chét khang khuén ctia chang HT1 1a xylose, pepton

va KNO, véi dudng kinh vong khang khuén tuong ting dat 23,24 va 24,67 mm.

T khoéa: Hoat tinh khang khuén, Streptococcus agalactiae, xa khuén, dic diém sinh hoc, ca rd phi

1. DAT VAN DE

Nhiing nam gin day, nganh nudi cd ré phi
(Oreochromis niloticus) trén thé giéi dang gap phai
nhiéu dich bénh do lién ciu khuén Streptococcus giy
ra, trong s6 d6 phai ké dén nhu bénh Streptococcis
do Streptococcus agalactiae (Sun et al., 2016).
Dé khoéng ché Streptococcus spp. trong cic ao
nuoi ca rat nhiéu liéu phap s dung thudc khang
khuén (erythromycin, oxytetracyclin, doxycyclin,
sulfadiazin va amoxicilin) da dugc ap dung. Viéclam
dung thudc khédng khuén khong nhiing géy ra su ton
du thudc trong co thé cd, anh hudng téi chét lugng
c4, ma con dan dén hién tugng khang chit khiang
khudn & S. agalactiae. Nhi€u nghién ctiu cho thiy
lam dung khing sinh da dan t6i hién tugng “nhon
thu6c” va chinh vi thé nhiéu quéc gia trén thé gidi da
ban hanh quy dinh cdm va han ché nhiéu loai khang
sinh trong nudi trong thuy san (Cabello, 2006).

Xa khuin dugc biét dén 1a nhém vi sinh vat phan
b rong rai trong ty nhién va cé khé ndng sinh nhiéu
hop chit chat khang khudn c6 kha nang khang lai cac
vi khuén, vi ndm gay bénh. Gan 80% khang sinh trén
thé gii dugc biét dén c6 nguodn gde tii xa khudn, cha
yéu la chi Streptomyces va Micromonospora (Lima et
al., 2012). Nghién ctiu nay dugc thuc hién nhim
tuyén chon va danh gid kha nang khang vi khuén S.
agalactiae ctia chiing xa khuidn HT1. Tl d6, ching xa
khudn dugc tuyén chon sé dugc st dung nhu nhan
t6 sinh hoc hitu hiéu nham kiém soat va gép phin
giam thiéu dich bénh trén ca rd phi.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Chung lién cau khudn S. agalactiae va cac chling

xa khudn dugc Khoa Thay san va B moén Cong
nghé vi sinh - Khoa Cong nghé sinh hoc - Hoc vién
Nong nghiép Viét Nam cung cip. Cac moi trudng
dugc st dung trong nghién ctiu: Moi truong LB,
hé théng moi truong Intermational Streptomyces
Project (ISP) tii ISP I dén ISP 7.

2.2. Phuong phap nghién ctiu

- Hoat tinh khang khudn cta ching xa khuén:
Céc chung xa khuén dugc kiém tra kha nang khéng
S. agalactiae bang phuong phap khuéch tan trén dia
thach (agar disk-diffusion) (Balouiri et al., 2016).
Cac ching xa khudn dugc nudi trong mai truong
ISP4 long, 7 ngay, vi khudn Streptococcus agalactiae
dugc nudi lic trén moi trudng LB long trong vong
24 h. Hut 0.1ml dich nuoéi vi khudn va cdy chang
trén moi trudng LB didc. Dung dung cu duc thach
c6 duong kinh 7mm da dugc vo trung duc cac thoi
thach va ldy ching ra. Hat 0.1ml dich nudi céy xa
khuén da dugc nuoi long lac trén moi truong ISP4
tl 5 - 7 ngay trudc d6 nho vao céc 16 thach da duge
chuén bi. D€ dia thtt hoat tinh trong tu lanh & 4°C tu
4h d€ chat khang sinh khuéch tdn vao mai trudng,
sau d6 chuyén ra ti 30°C. Sau 24h quan sat va do
vong khéng khudn. Hoat tinh khédng khudn dugc
tinh theo cong thic: D-d (mm), trong d6 D - dudng
kinh vong v6 khudn, d - dudng kinh 16 thach.

- Phuong phap xdc dinh dac diém sinh hoc ctia
xa khuén: Chung xa khudn dugc nuoéi trén hé thong
moi truong ISP (International Streptomyces Project)
(Shirling and Gottlieb, 1966) d€ xac dinh dic diém
hinh thdi, mau sic khuén lac, sic t6 tan va kha nang
hinh thanh sic t6 melanin.

! Khoa Céng nghé Sinh hoc, Hoc vién Nong nghiép Viét Nam
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- Anh huéng ctia diéu kién nuéi: Ching HT1
dugc nhan giong trén moi truong nhan giéng cip
1 (Yeast extract 10 g/, dextrose 10 g/l, pH 6,8) sau
dé6 dugc tiép giong vao moi truong ISP4 chiia trong
binh tam giac (V = 250 ml) lan lugt khao sat anh
hudng ctia thoi gian va trang thai nu6i cdy (chung
xa khuén dugc nuoi & hai trang théi lac (200 vong/
phut) va tinh, nong do tiép giong (2 - 10% v/v), nhiét
do (25, 30, 35, 40 va 50°C), pH mdi truong (tu 3 dén
11), thé tich méi truong nuéi/thé tich binh: 10, 15,
20, 25, 30, 35, 40 va 45%; nguodn cacbon (glucose,
sucrose, maltose, xylose, lactose, fructose, tinh bot)
va ngudn nito (pepton, cao nim men, urea, NaNO,,
KNO, NHNO, (NH,),SO,). Hoat tinh khing
khuén dugc xac dinh bang phuong phap khuéch tin
dia thach.

- Phuong phép xac dinh sinh khéi kho: Chung
xa khudn HT1 dugc nudi trén moi trudng: Yeast
extract 10 g, dextrose 10 g, 1000 ml nudc cat, pH 6.8
4 30°C. Sau 3 ngay nuo6i, hat 10 ml dich nudi b6 sung
vao 100ml moi trudng ISP4 long dung trong binh
c6 thé tich 250 ml. Sau d6 nuoi cac binh ¢ 30°C trén
hai trang thai tinh va lic 200 vong/phut. Toan bd
lugng méau nudi dugce loc qua gidy loc Whatmann
No 1, lugng sinh khéi uét dugc sdy kho trong khong
khi n6ng. Lugng sinh khoi kho dugc tinh béng su
chénh 1éch gitia trong lugng gidy loc c6 sinh khoi
va trong lugng gidy loc da can trudc d6 (Bhavana et
al., 2014).

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién ti thang 2/2016 -
thang 2/2017 tai phong thi nghiém B6 moén Cong
nghé vi sinh, Khoa Céng nghé sinh hoc, Hoc vién
Noéng nghiép Viét Nam.

I1I. KET QUA VA THAO LUAN

3.1. Xac dinh dic di€ém sinh hoc ctia ching xa
khuin c6 kha nang khang vi khuén S. agalactiae

Tt 90 chiing xa khuén dugc luu giti trong phong
thi nghiém sau khi sang loc dua trén kha nang
khéang vi khuén S.agalactiae, da chon dugc chiung
xa khuin HT1 c6 kha ning khéang vi khuédn S.
agalactiae manh nhat véi duong kinh vong khang
khuén dat 21mm sau 24 gi6 (Hinh 1A). Chung
HT1 sau d6 dugc ciy sang hé thdng méi trudng ISP
dé quan sat dic diém hinh thdi va mot s dac tinh
sinh hoc co ban.

Mau sic khuén lac ctia chiing xa khudn HT1 khi
nuoi trén cac moi trudng ISP (tu ISP1 dén ISP7) c6
su khac nhau. Khuén ty khi sinh ctia chting HT1 ¢6
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mau xam & cac moi truong ISP1, 2, 3 va 7, trong khi
cdc khudn ti ndy c6 mau trang khi nudi trén moi
trudng ISP4 va 5. Khuén ty co chét cta chung HT1
c6 mau xam vang khi nuéi trén moi truong ISP1,
mau vang trén moi trudng ISP2, 4 va 6, mau tring
trén moi trudng ISP5 va mau xam khi nudi trén moi
trudng ISP7. Su phat trién ctia chiing xa khudn HT1
trén moi trudng ISP khong lam thay d6i mau sic
vung thach quanh khuén lac, ching t6 chung HT1
khong c6 kha néng sinh sic t6 melanin, khuén lac
dién hinh cé kich thuédc ti 4 - 6 mm, hinh tron, bé
mat kho, mau xam trang sau 21 ngay nudi (Hinh 1B).
Quan sat dudi kinh hién vi quang hoc & d phong
dai 1000, chung HT'1 c6 cudng sinh bao tti dang hoi
lugn séng, phan nhanh, chudi sinh bao ti c¢é dang
xodn 16 xo (Hinh 1C).

A B

Hinh 1. Sang loc (A), quan sat khudn lac (B)
sau 7 ngay nudi trén mai truong ISP4 va xdc dinh hinh
thai chudi bao tt (C, 1000x) ctia ching xa khudn HT1

3.2. Két qua theo d6i anh hudng cta cac diéu kién
lén men dén kha ning sinh trudng va sinh chit
khang khuin cta ching xa khuan HT1

Hoat tinh khang khuén ctia xa khudn néi chung
chiu tac dong ctia moéi trudng nudi (1én men) khac
nhau. Nhu trinh bay & hinh 2, kha nang sinh chat
khéang khuén va khéi lugng sinh khéi kho c6 su sai
khéc r6 rét & cac diéu kién nuoi khac nhau. Trong
do, chiing HT1 ¢6 kha néng sinh trudng va sinh chat
khang khudn manh khi dugc nu6i trong moi truong
ISP4 léng, lic 200 vong/phut. Kha nang sinh hoat
tinh khang khudn dugc ghi nhan ti ngay tha 3 va
kéo dai dén ngay tht 9, dat cyc dai sau 4 ngay voi
kich thudc vong khang khuén dat 31,33 mm.
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V6i muc dich tim hiéu anh hudng ctia mat do
giong dén kha nang hinh thanh chédt khang khuén,
ndéng do tiép gidng cing dugc khéo sit. Trong dai
nong do tiép gidng tu 2; 3; 4; 5; 6; 7; 8; 9 va 10%,
chung HT1 c6 kha nang sinh chit khang khuén cao
nhit 6 ngudng nong do ti€p giong 3% véi dudng
kinh vong khang khudn dat 22,3 mm. Trudc do,
Song va cdng tac vién (2012) da cho rang b sung
lugng giong la 5% va thé€ tich mai truong la 75 ml/
trén thé tich binh tam gidc (250 ml) thi hoat tinh
khéng khuin ctia S. felleus dat t6i uu.
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Hinh 2. Anh hudng ctia thoi gian va trang théi
nudi cdy dén kha nang sinh chit khang khuin
cua chung HT1

Bén canh d6, anh hudng ctia nhiét do va pH
dén sinh trudng ctia ching xa khudn HT1 ciing
dugc quan tim trong nghién ctiu nay. Tién hanh
thtt nghiém dai nhiét d¢ tu 25, 30, 35, 40 va 50°C
cho théy, HT1 sinh trudng t6t nhat & ngudng 30°C,
khi nhiét d6 dat nguéng 50°C, HT1 mat hoan toan
kha nang d6i khang vi khudn S. agalactiae. Naik va
cOng tac vién (2015) cling cho rang & nhiét d6 50°C,
ching xa khuén S. zaomyceticus c6 kha ning sinh
trudng nhung lai khong c6 kha ning sinh chit khang
khuén. Khi nuéi cdy HT1 trong diéu kién long, lac
200 vong/phut, ¢ dai pH 4; 5; 6; 7; 8 9; 10 va 11,
nhiét d6 30°C, sinh khéi khé ctua chung HT1 dat cao
nhit (2,5 - 3,3 mg/100ml) va c6 kha ning sinh khang
khuin manh nhit (dudng kinh vong khang khuan
tu 12,6 dén 22,3 mm) & ngudng pH trung tinh (tu
6 - 8). Lé Thi Thanh Xuén va Téng Thi Chinh (2007)
cang két ludn xa khuan thuc nhom vi sinh vat phat
trién t6t & moi trudng trung tinh hodc hoi kiém.

Chang HT1 dugc tiép giéng véi lugng 3% thé
tich giéng dugc nudi vao binh c6 dung tich 250 ml
chita méi trudng ISP4, pH = 7 véi ty 1€ dich nu6i/thé
tich binh la 10; 15; 20; 25; 30; 35; 40 va 45%. Nuoi
cac binh nay & 30°C véi toc d6 lac 200 vong/phut,
sau 4 ngay nudi dem di kiém tra kha nang khang
vi khuén S. agalactiae. Thay d6i thé tich moi trudng

1én men dan dén su thay ddi lugng 6xi khong khi
dugc khuéch tan vao mai trudng, vi thé anh hudng
t6i su phat trién cta vi sinh vat. Trén co s& danh gid
hoat tinh khang S. agalactiae, két qua thi nghiém
cho thay, v6i lugng mai truong 1én men chiém 10%
thé tich binh, hiéu qua téng hgp chit khang khuan
tot nhit, tuong Gng véi vong khang S. agalactiae 1a
23,67 mm.

Nhu vay, chung xa khuidn HT1 c6 thé sinh trudng
va ¢6 hoat tinh sinh khang khuén trong dai nhiét
d6 25 - 40°C, pH tii 4 - 11, t5i uu & 30°C, pH 6 -
8. Chung xa khudn HT1 thich hgp trong nuoéi ciy
long, lac. Véi lugng tiép giong 6 mtic 3%, lugng moi
trudng 1én men chiém 10% thé tich binh, xa khuin
HT1 sinh trudng t6t va c6 hoat tinh khang khuén
manh nhét.

3.3. Anh huéng ctia nguén cacbon va nito dén kha
nang sinh chit khang khuan cta chung HT1

Trong moi trudng nuodi cdy vi sinh vét ludén can
thiét phai cung cdp nguodn carbon va nito cho qua
trinh trao d&i chét va giai phong ning lugng. Trong
nghién ctiu nay, nguén carbon trong méi truong
ISP4 dugc thay thé véi khéi lugng tuong duong
bdi tinh bot, maltose, fructose, xylose, glucose va
sucrose, trong khi 2 nguon nito da dugc tién hanh
dénh gid, bao gom (i) ngu6én N v6 co la (NH,),SO,,
NaNO,, KNO,, NH NO, va (NH,),CO va (ii) nguén
nito hitu co la cao ndm men va pepton. Két qua danh
gia kha nang sinh trudng va kha ning sinh khang
khuén dugc thé hién & hinh 3.

Ching HT'1 c6 kha ndng sinh trudng va sinh chat
khang khudn trén nhiéu nguén C khéc nhau. Trén
moi trudng céd bé sung xylose, chung HT1 c6 kha
nédng sinh chit khdng khudn manh nhit v4i dudng
kinh vong khang khudn dat 23 mm. Két qua nay
ciing khé tuong dong véi két qua nghién ctu cta
Bundale va cong tic vién cong bo trude dé. Cac tac
gid nay cho ring xylose 1a mot nguo6n carbon t6t cho
sinh trudng va sinh chat khang khuén cta ching xa
khuin R5 (Bundale et al., 2015).

Cing nhu carbon, nito la la thanh ph4n nguyén
liéu cho su t6ng hgp cac san phidm cta té bao, ngoai
ra cac hgp chit chia nito con giap té bao thuc hién
qua trinh trao ddi chat va diéu hoa qua trinh chuyén
héa. Tuy nhién, cdc dang khac nhau ctia ngudn nito
da c6 anh hudng t6i kha ndng st dung cua vi sinh
vat. Chung HT1 c¢6 kha nang sinh trudng va sinh
chét khang khudn khi nuéi trong moi trudng chia
cdc nguon nito khdc nhau (Hinh 3). Pepton va KNO,
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la 2 nguon nito gitp xa khudn HT1 c¢6 kha nang sinh
chit khang khuin manh nhat, duong kinh vong
khéng khudn 1an lugtla 24 va 24,67 mm. Két qua nay
tuy khong cao bang hoat tinh khang khuén ctia chinh
ching HT1 khi nu6i trén méi trudng ISP4 nhung rat
hiiu ich trong diéu kién lén men cong nghiép, khi

can phai st dung cac nguodn carbon, nito sin dé tim
va khong dat. Nhu vay, xylose, pepton va KNO, la
ngudn carbon va nito thay thé thich hgp giup chiing
xa khuén HT1 sinh trudng va c6 kha nang sinh chét
khéang khuén S. agalactiae manh nhét.
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Hinh 3. Anh hudng ctia ngudn cacbon va nito dén kha ning sinh truéng va sinh cht khéang khusn
ctia chung HT1 khi nuéi lac 200 vong/phut & nhiét d6 30°C
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- ba tuyén chon dugc chung xa khuédn HT1 c6
hoat tinh khang S. agalactiae manh nhét. Chling
HT1 khong c6 kha nédng sinh sic t6 melanin trén
moi truong ISP, khudn lac ching HT1 ¢6 kich thuée
tli 4 - 6 mm, hinh tron, bé mit kho, mau xam tring
trén moi truong ISP sau 21 ngay nudi cdy. Cudng
sinh bao tl ctia chung HT1 ¢6 dang hoi lugn song,
phén nhanh, chudi sinh bao tti ¢6 dang xodn 10 xo.

- Céc diéu kién thich hgp cho chung xa khuin
HT1 sinh trudng tét: nhiét d6 30°C, pH trung tinh
(6 - 8), nudi cdy long, lac 200 vong/phut, lugng tiép
giong 3%, thé tich moéi trudng nudi/thé tich binh
nuoi la 10%.

- Chung xa khudn HT1 sinh truéng t6t va cé hoat
tinh khang S. agalactiae trong mai trudng cé ngudn
carbon la xylose, nguén nito la Pepton va KNO, véi
dudng kinh vong khang khuén dat tuong tng la 23,
24 va 24,67 mm.
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Biological characterization of HT1 strain of Streptomyces with potential antimicrobial
activity against Streptococcus agalactiae causing disease on tilapia

Nguyen Van Giang, Chu Duc Ha, Nguyen Thi Thu
Abstract
The article presents the biological characteristics and antimicrobial activity of actinomyces strain HT1 against
Streptococcus agalactiae causing disease on tilapia. The ‘HT1’ colonies were observed to be circular, diameter 4 - 6
mm, dried surface with grayish white color, aerial hyphae are long, straight branching with a chain of spherical spore
on ISP 4 medium after 21 day of cultivation. The favourable conditions for growth and antimicrobial activity of the
strain HT1 were established: temperature of 30°C, pH (6 - 8), shaking speed of 200 rpm, the inoculums size of 3%
(v/v), volume of medium in shaking flask of 10% (v/v). Our results also revealed that ‘HT1  strain could grow well
on the media containing xylose (C resource), peptone and KNO3 (N resource) with clear zone of inhibition against
S. agalactiae 23, 24 and 24.67 mm, respectively.
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TOI UU HOA PIEU KIEN TU PHAN TE BAO NAM MEN BIA THAI
Nguyén Thi Thanh Thay', H6 Tudn Anh?

TOM TAT

N4m men bia thai sau khi xt Iy dugc t6i uu hda cac diéu kién ty phén theo thiét ké€ Box-Behnken. Ham s6 ki
vong don Deringer dugc st dung dé t6i uu hod cic yéu t6 ddu ra. Két qua cho théy, kha ning phan gidi b men bia
phu thu¢c nhiéu vao yéu t6 don 1é, quan trong nhét la nhiét d9, thoi gian va pH. Su két hgp gitta cac yéu td v6i nhau
it hodc khong lam thay d6i két qua & miic y nghia ngoai trit tuong tac gitia pH véi thdi gian giy gidm cdc chit hoa
tan. V6i diéu kién t6i vu ba ndm men : nudcla 1 : 3, td¢ d6 khudy 30 vong/phut, nhiét d6 tu phan 52°C, pH 5,8, thoi
gian ty phin 22h, ty 1é protein chuyén héa dén dang amin tu do 13 41,3%, ty 1é protein chuyén héa dén dang hoa tan
14 73,6%, va ty 1é chuyén hoa chét kho tii sinh khéi vao dich chiét ndm men la 52,1%. Gia tri ky vong dat cho ca ba

ham muc tiéu la 94,3%.

T khoa: Ndm men bia, t6i uu hoa, tu ph4n, mo6 hinh toan hoc, thiét ké thi nghiém

L. DAT VAN BE

Tu phan (autolysis) 1a qua trinh xay ra ty nhién,
khi té bao két thiic chu ky phét trién va chuyén sang
pha suy vong, lic d6 cac enzyme noi bao sé dugc
tiét ra phan hty t€ bao (Hasan and Huseyin, 2007).
Mic du tao ra san phdm v6i hiéu sudt thu héi cao,
nhung phuong phéap phan giai t€ bao bing acid hién
nay it dugc st dung rong rai do chi phi ddu tu ban
dau cao, ngoai ra c6 kha ning tao ra cic san phdm
phu gay doc nhu mono va dichloropropanol (Chae
et al., 2001). Cho dén nay viéc st dung cac enzyme
nhu glucanase, protease, nuclease va deaminase dé
phén giai nim men dang dugc phd bién (Chung et
al., 1999; Chae et al., 2001; Kim et al., 2001). Tuy
nhién, kinh phi stt dung cho phuong phap nay con
cao. Phéan giai t€ bao ndm men bia théi ting dung

trong san xudt thiic an chdn nuoi thi ty phan la kinh
té€ nhat, co tinh kha thi cao khi ap dung & quy mo
cong nghiép.

Theo cac tai liéu da cong bo va két qua nghién
ctu ctia nhom dé tai, qua trinh ty phin nim men
bia thai chiu anh hudng ctia nhiét do, pH, thoi gian,
toc do khudy, ty 1é phéi tron sinh khéi ndm men véi
nudc (Kenji, 2002; VBaHoBa et al., 1989).

Qua trinh tu phén ctia ndm men khong chi chiu
anh hudng cua cac don yéu t6 ma con la sy két hop
clia cic yéu t6 v6i nhau. Viéc thuyc hién t6i vu hoda
diéu kién ty phin nim men nhdm xic dinh dugc
mtc do cta tling yéu t6 anh hudng ciing nhu su
tuong tdc gitia cic yéu t6 v6i nhau la can thiét dé
nang cao hiéu qué cta qua trinh ty phan.

'Khoa Cong nghé thuc phdm, Hoc vién Nong nghiép Viét Nam
? Khoa Céng nghé thuc phdm, Truong Dai hoc Kinh té€ Ky thuit Cong nghiép
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