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PHAN LAP VA TUYEN CHON CHUNG XA KHUAN SINH KHANG SINH UC
CHE SINH TRUONG VI KHUAN GRAM DUONG

D5 Thi Hién', D3 Bich Dué’, Nguyén Manh Tuén?, Nguyén Xuén Vi’
“Truong Dai hoc Nong Lam - DH Thai Nguyén,
2yién Khoa hoc S song - DH Thai Nguyén

TOM TAT

Tir 39 mau dat thu thap tai 2 dia diém Nui Phao, Pai Tir va Mo Sét, Trai Cau thudc tinh Thai
Nguyén, chiing toi tién hanh phan lap dugc 48 ching xa khuan sinh khang sinh trong tong s 379
chiing dugc Iya chon, chiém 12,66%. Trong sb d6 c6 4/48 chiing (8,33%) thé hién hoat tinh khang
ca 4 ching vi khuan kiém dinh (Staphylococcus epidermidis ATCC 14990, Staphylococcus aureus
ATCC 6538, Bacillus subtilis ATCC 6051A va Bacillus anthracis KEMB 211-146); 12/48 ching
(25%) c6 hoat tinh khang lai 3 ching vi khuan kiém dinh; 13/48 ching (27,08%) khang lai 2
chung vi khudn kiém dinh va c6 19/48 ching (39,58%) chi khang mot loai vi khuan kiém dinh.
Trong s6 d6, chung P5-1 thé hién hoat tinh tot nhét, c6 kha ning khang lai ca bon ching vi khuan
kiém dinh. Kha ning sinh khang sinh cta ching P5-1 manh nhét trong méi truong Gause I & 7
ngay Ién men.

T kKhéa: Chdt khang sinh, hoat tinh khdng sinh, xa khuan.
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ISOLATION AND SCREENING OF ACTINOMYCES SPECIES INHIBITS GRAM
POSITIVE BACTERIA

Do Thi Hien*, Do Bich Due?, Nguyen Manh Tuan? Nguyen Xuan Vu®*
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ABSTRACT
Forty-eight strains (12.66%) of antibiotic-producing bacteria were selected among 379 isolates
from 39 soil samples collected at Nui Phao - Dai Tu and Mo Sat - Trai Cau, Thai Nguyen
province. Among them, 4/48 strains (8.33%) exhibited to kill 4 bacteria tested, including
Staphylococcus epidermidis ATCC 14990, Staphylococcus aureus ATCC 6538, Bacillus subtilis
ATCC 6051A and Bacillus anthracis KEMB 211-146; 12/48 strains (25%) were able to inhibit
3 strains; 13/48 strains killed 2 strains and 19/48 strains (39.58%) were only killed 1 strains. Strain
P5-1 showed the best antibacterial activities among the isolates. The strongest antibacterial
activities of strain P5-1 revealedvia using Gause | medium at 7 days of fermentation.
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DAT VAN BE

Chat khang sinh (Antibiotic) 1a nhiing chit
dugc chiét xut tir cac vi sinh vat, nam, dugc
tong hop hodc ban tong hop, c6 kha nang tiéu
diét vi khudn hay kim ham sy phat trién cia
vi khudn mét cach dic hiéu. Tuy nhién sy
xuét hién cac vi khuan da khang thudc (MDR)
nhu Staphylococcus aureus, Enterococcus...
tao thanh mot van dé nghiém trong trong moi
truong bénh vién, doi hoi phai cé khang sinh
méi  véi hoat dong phd rong [1].
Staphylococcus aureus khang methicillin
(MRSA) Ia tdc nhan giy bénh cho mdt loat
c4c bénh nhiém trung nhu nhot, viém phdi,
viém tuy xuong,... va da phat trién dé khang
v6i phan 16n cac khang sinh thong thucmg [2].
Vao nim 2001, theo t6 chuc y té thé giéi
(WHO), viéc ké don va lam dung khang sinh
qua muc di dan dén sy khang thudc cua nhiéu
mam bénh [3]. Ngay nay, cac chung khéng
thudc moi xuat hién nhanh hon, trong khi toc do
phét hién ra khang sinh méi da giam déng ke.
Hién nay, nhiéu nha khoa hoc dang nghién
ctru cac loai thuée méi trc ché s1nh tru’ong cac
ching vi khuan gy bénh, cha yéu c6 ngudn goc
xa khuan [4], [5]. Streptomyces 1a mét trong cac
chi tiém nang thudc nhom xa khuén, san sinh da
dang cac loai khang sinh khac nhau, véi hon
80% khang sinh dugc biét trén thi truong co
ngudn gdc tir chi Streptomyces [6].

Thai Nguyén la mot ving dat giau khoang
san, h¢ sinh vat phong pht, cac hoat dong khai
thac khoang san dién ra manh mé di tic dong
dén moi truong hé sinh thai va qua d6 anh
huéng dén vi sinh vét trong dat. Do do, chung
t6i tién hanh phan 1ap va tuyén chon chung xa
khuédn c6 hoat tinh manh va khao sat cac diéu
kién nuoi céy cua ching xa khuan tai khu vuc
dang chiu anh huong cta hoat dong khai thac
khoang san trén dia ban tinh Thai Nguyén.
VAT LIEU, MOI TRUONG VA PHUONG
PHAP NGHIEN CUU

Vit liéu va méi truong nudi cdy

* Mau ddt: 39 mau dat duoc thu thap tir 2
diém Nti Phéo- Pai Tir va M6 Sat- Trai Cau
thugc tinh Thai Nguyén.

* Cdc ching vi khudn kiém dinh: Bao gdm
Staphylococcus epidermidis ATCC 14990,
Staphylococcus aureus ATCC 6538, Bacillus
subtilis ATCC 6051A va Bacillus anthracis
KEMB 211-146, duoc cung cip boéi ngin
hang bao quan chung trén thé giéi: ATCC =
American Type Culture Collection (MY),
KEMB: Korea Environmental
Microorganisms Bank (Han Qudc). (Bacillus
anthracis KEMB 211-146 la ching khong
mang gene dong luc gay bénh truyén nhiém)

* Cac logi moi truong dwoc stk dung:

Mbi truong phan lap xa khuan: NA, ISP 4
(Kuster, 1959). Cac mdi truong danh gia dac
diém sinh li: Gause I, Gause II, ISP1, ISP 5
(Pridham va Lyons, 1961), ISP 6 (Tresner va
Danga, 1958), ISP 9 (Shirling and Gottlieb,
1966; Stanley and Holt, 1989).

Lua chon moi trudong tdi wu: SCB (Kamal
Rai, Sujan Khadka va Bidya Shrestha, 2018),
MT7 (Cornick va McGuire,1962), 301
(Bungonsiri Intra, Isada
Mungsuntisuk, Takuya Nihira, Yasuhiro
Igarashi, Watanalai Panbangred, 2011).

Céc thi nghiém dugc thuc hién tai phong vi
sinh, Vién Khoa hoc Su séng, truong Pai hoc
NOng Lam Thai Nguyén.

Phwong phap nghién ctru

Ldy mdu va phdn ldp xa khudn:

Mau dugc thu nhan tir cac 16p dét cach bé mat
khoang 5-10 c¢m, sau khi xir li mau (loai bod
ric, d4) tién hanh pha lodng dén ndng d6 107,
Sau d6, 100 pl mdi ndng dd dich pha lodng
(10 dén 10°) duoc ciy trai dong thoi 1én moi
truong thach dia NA va ISP-4. Cac dia nay
dugc nudi ¢ 28 °C trong 3 tuan [7], [8]. Céc
ching xa khuén dugc tinh sach dén khi thu
nhén dugc khuan lac tinh khiét duoc bao quan
trong glycerol v6i ndng d6 cudi cung 20%
(v/v) & -80 °C cho cac thi nghiém tiép theo.
Sang loc cdc ching sinh khing sinh bdng
phwong phdp cay cham diém (Crawford, 1993)
Sur dung que cdy vo tring cdy ting khuan lac
da tinh sach 1én trén dia thach da duoc céy
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trai cac vi khuan diém dinh. Céc dia nay dugc
nudi ¢ 28 °C trong 48 h. Doc két qua dua vao
khoéng cach vong v6 khuan.

Phirong phdp xdc dinh cdc déic diém sinh Ii
Pic diém hinh thai cia chung xa khuén, g@)m
mau sic cua khuan ty khi sinh (KTKS), mau
sic cta khuan ty co chat (KTCC), sy hinh
thanh sic t6 melanin va kha ning dong hoa
ngudn cacbon dugc tién hanh theo phuong
phap cua Shirling va Gottlieb (1966). Nhiét
do (10, 14, 30, 40, 45 °C), ndng d6 NaCl (0-
10%), pH (3-10) su dung mdi truong nutrient
1ong duogc tién hanh dé tim diéu kién t6i wu
cho chung xa khuan sinh truong; két qua
duoc theo doi trong 7 ngay.

Phirong phdp lya chon méi truong toi wu cho
chiing xa khudn sinh khdng sinh

Dich nuo6i céy chung xa khuén (1%, v/v) dugc
ciy chuyén dén cac binh 250 ml chira 100 ml
cac mdi truong khac nhau (Gause I, SCB,
NB, 301, MT?7), nubi lic 7 ngay & 150 v/p, 28
°C. Dich 1én men dugc ly tdm & 13,000 v/p, 4
°C loai bo sinh khdi té bao, sau d6 nho 60 ul

dich ly tdm vao khoanh gidy (duong kinh 6
mm) va dugc dat vao cac dia thach da céy trai
cac vi khuan kiém dinh. Két qua duoc kiém
tra sau 24 gio ¢ 37 °C

Phurong phdp xdc dinh thoi gian t6i wu sinh
khang sinh:

Dich nudi ciy cta ching xa khuan (1%, v/v)
dugc cdy chuyén dén moi trudong t6i uu nhat
trong s6 Gause I, SCB, NB, 301, MT7. Dich
1én men (50 pl) dwuoc thu nhan tir 0 dén 10
ngay nudi cdy ¢ 250 v/p, 28 °C va nho vio
cac khoanh giéy, duoc dat 1én cac dia thach
chira dyng cac ching vi khuan kiém dinh. Két
qua duoc kiém tra sau 24 gio ¢ 37 °C.

KET QUA VA THAO LUAN

Phén 1ap va tuyén chon céc chiing xa khuén
Tir 39 mau dét thu dugc chung toi da phan lap
duoc 379 ching xa khuan. Sir dung phuong
phap cdy chim diém lén bé mat mdi truong
NA chira dyng cac chung vi khudn kiém dinh,
chung t61 da xac dinh dugc 48/379 ching
(chiém 12,66%) phan 1ap co kha ning sinh
khéng sinh. Két qua duoc thé hién & bang 1.

Bang 1. Két qua sang loc cac ching xa khudn dat sinh khdang sinh

Hoat tinh khang khuan (D-d, mm)

Chiing Staphylococcus Staphylococcus Bacillus . .
A 1A : < - Bacillus anthracis
phén lap epidermidis aureus subtilis KEMB 211-146
ATCC 14990 ATCC 6538P ATCC 6051A

KO1-3 - 10 - -
KO2-7 - 14 18 10
KO5-9 - 8 6 -
K0O2-29 - - 6 -
KO5-14 - 10 6 -
KO5-19 - - 7 -
KO5-24 - 9 6 -
KO5-26 - 10 7 -
CO3-12 - 9 - -
CO3-15 - - 6 -
bCO3-4 - 5 5 -
bCO3-5 - 9 7 6
PCO3-8 - 10 10 6
bCO3-11 - 7 9 -
bC03-12 - 7 - -
bC03-13 - 12 7 -
bC03-14 - 11 8 5
bC03-15 - 11 8 6
bCO04-7 - 10 7 -
N5 4 8 8 7
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P2-1 17 14 11 7
pP2-2 7 9 -
P2-3 - - 10 -
P2-4 10 7 5 -
P2-9 7 9 5 10
P2-16 - - 14
pP2-17 10 17 7 -
P3-8 - 5 7 -
P3-9 - 6 - -
P3-10 - - 5 -
P3-11 - 5 - -
P3-14 14 - -
P3-15 - 5 - -
P3-16 - - 7 -
P1-4 - 10 - 5
P4-1 - - - 9
P4-5 - 4 - -
P4-14 - - 9 -
P4-16 - - 6 6
P4-15 - 7 - -
P5-1 6 17 33 15
pP5-2 5 7 -
P5-3 - 4 14 6
P5-8 - 5 8 4
P-16 - - 6 -
P5-17 - 6 13 9
pP5-22 - 5 5 5
P7-7 14 - 9 9
n=48 9 35 35 18

Ghi chli: -, khéng sinh chdt khing khudn; D, dirong kinh vong khang khudn; d, dwong kinh dia gidy (6mm).

S
o
1

)
o
1

Chiing phén ldp sinh khang
sinh
]
o

10 -+
0
. S. aureus B. subtilis B anthrac1s
epldermldls ATCC ATCC KEMB 211-
ATCC 14990 6538P 6051A 146

Hinh 1. 6 liong cdc ching xa khudn phan ldp ke ché sinh truéng cdc ching vi khudn kiém dinh

Két qua cho thdy s6 ching xa khuan phan 1ap trc ché sinh trudng hai ching Staphylococcus
aureus ATCC 6538P va Bacillus subtilis ATCC 6051A 1a nhiéu nhét, 35/48 ching (chiém
72,92%). So véi cac két qua da cong bd trude day thi ty 16 ndy khé cao [7], [8], [9]. C6 4 ching
trong tong sd 48 chung sinh khang sinh tiém ning tc ché dugc ca 4 ching vi khuan kiém dinh
(Bang 1). Trong s6 chung, ching P5-1 thé hién hoat tinh khang khuan tot nhat, (rc ché sinh
truéng ca 4 ching vi khuan (Bang 1, Hinh 2). Do d6 lwa chon chung P5-1 cho cac nghién ciru
tiép theo.
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Hinh 2. Hoat tinh khing khudn ching xa khudn
phan ldp sw dung phwong phap cay cham diem
(A: Bacillus anthracis KEMB 211-146, B:
Staphylococcus aureus ATCC 6538, C: Bacillus
subtilis ATCC 6051A, D: Staphylococcus
epidermidis ATCC 14990)

Pic diém hinh thi, sinh Iy sinh héa chiing P5-1

* Dec diém hinh thdi cia chung xa khudn P5-1:
Khuan lac cua chung P5-1 trén méi truong
Gause I & 28 °C sau 7 ngay nudi cdy co hinh
tron 10i, mau xam, mép hinh ring cua; khuan
ty khi sinh phat trién theo hinh phong xa va

tao thanh cac vong tron dong tdm bao bén
ngoai; khuan ty co chat c6 mau nau xam.

* Ddc diém nudi cdy ching xa khudan P5-1:
Chung P5-1 sinh truong tot trén cic moi
truong Gause |, Gause Il, ISP-1 va ISP-6;
sinh truong yéu hon trén moéi trudng I1SP-4 va
ISP-5. Khuin ty khi sinh ¢ mau xam trén
moi truong Gause |, Gause I, ISP-1, ISP-4;
vang chanh-xam trén méi truong ISP-5, ISP-6
c6 mau xam trang. Khuan ty co chét cé sy
thay d6i da dang trén cac méi truong nudi
céy, méi treong Gause | ¢cO mau xam, xam
nhat trén moi truong Gause 11, ISP-1 va ISP-6
(mau vang chanh), ISP-4 (mau vang cam) va
ISP-5 (mau nau). Khdng phat hién sic té
melanin sinh ra béi chung P5-1 & tat ca cac
mdi truong duoc sir dung (Bang 2). Bdi chiéu
két qua cac dic diém hinh théi, sinh 1y cua
chung P5-1 cho thdy ching P5-1 mang day du
cac dic diém chung cta xa khuén va duge
xép vao nhom xa khuan Streptomyces theo
khoa phan loai ctia Bergey (1963).

Bang 2. Pdc diém nudi cdy ciia ching P5-1 trén cdc logi méi trirong nudi cdy ¢ 28°C sau 21 ngay

Sic to
Mol Sinh Diic diém khuin lac KTKS  KTCC  Melanin
truong truong : :
Gause | et Kt]ua;n. lac Fron, mép hu}h rang cua, bé XAM XAM K
mat 161, duong kinh khoang 4 mm
Khuan lac tron déu, bé mat 16i, duong ] Xam
Gause Il T kinh khoang 4 mm Xam nhat K
Khuan lac tron déu, bé mat 16i, duong ) Vang
ISP-1 T kinh khoang 4 mm Xam chanh K
ISP-4 - Kt]ua;n. Iac‘tron,,co mép rang cua, bé XAM Vang K
mat 161, duong kinh khoang 3 mm cam
) Khuan lac tron, c6 mép ring cua, bé Vang A
ISP-5 i mit phiang, duong kinh khoang 3,6 mm  chanh-xam Nau K
Khuan lac tron, c6 mép ring cua, bé PR Vang
ISP-6 T mit phiang, duong kinh khoang 3,6 mm Xam trang chanh K

Ghi chl:+++, sinh trurong tét; ++, sinh trong trung binh; K. khong sinh sdc té melanin.
( Thi nghiém duoc dinh tinh trong vong 7 ngay theo ddi: Néu chung sinh truéng tir 0-3 ngay: +++; tir 4-5

ngay: ++; tir 6-7 ngay: +).

* Anh hwéng ciia nguon cacbon 1én khd ning sinh truong cia ching xa khudan P5-1:

Véi 5 loai ngudn duong khac nhau (b6 sung trén méi trudng co ban ISP 9) & ndng do 1% (w/v)
dugc kiém tra cho thay ching P5-1 ¢6 kha nang dong hoa tét D-glucose, succarose, mannitol va

lactose; nhung yéu hon véi xenllulose.
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Bang 3. Hoat tinh khang khudn ciia ching P5-1 trén cdc méi truong 1én men khdc nhau

Cic vi khudn khiém dinh

Hoat tinh khdng khuédn (D-d, mm)

MT7 301 NB Gausel SCB
Bacillus anthracis KEMB 211-146 8 11 11 18 9
Bacillus subtilis ATCC 6051A 10 13 13 18 10
Staphylococcus aureus ATCC 6538 10 13 13 19 10
Staphylococcus epidermidis ATCC 1499 4 4 4 6 4

* Anh huong cua nhigt dg, pH, va muai 1én
kha ndang sinh truong cua chung P5-1

Chung P5-1 phat hién sinh truong tir 14 dén
40 °C (t6i wu ¢ 30 °C), khong sinh truéng &
10 va 45 °C. Bdi véi pH mdi trudng, ching
P5-1 c6 kha ning sinh truong tir 4 dén 9 (tdi
uu 6 pH= 7), khong phat hién sinh trudéng &
pH <3 hodac >10. Chung P5-1 c6 kha nang
chéng chiu & nong do NaCl 4% (téi wu cho
sinh truong tir 0-1%).

Lwa chon mdi truong 1én men tdi wu sinh
tong hop khang sinh cho chiing P5-1

Chung P5-1 duoc tién hanh 1én men su dung
5 moi truong khac nhau, bao gém Gause I,
SCB, NB, 301 va MT7 ¢ cung diéu kién. Tét
ca cac méi truong st dung déu phu hop cho
sinh tong hop khang sinh tiéu diét cac chung
vi khudn kiém dinh, trong d6 méi truong
Gause I 13 tdi wu nhat cho ching P5-1 sinh
khang sinh so vdi cac méi trudng con lai.

Gause |

Hinh 3. Hoat tinh khang khudn ciia ching P5-1 ¢
cdc méi trieomg lén men trén cdc moi truong kiém
dinh khac nhau
(A: Bacillus anthracis KEMB 211-146; B:
Staphylococcus aureus ATCC 6538; C: Bacillus
subtilis ATCC 6051AD: Staphylococcus
epidermidis ATCC 1499)

Xac dinh thoi gian 1&n men tdi wu sinh
khang sinh ciia chiing P5-1

Moi truong Gause I dugc sir dung trong thi
nghiém nay, hoat chat khang sinh trong dich

1én men duoc thu nhan va thir tryc tiép tir 0
dén 10 ngay voi hai chung vi khuan kiém
dinh ¢ nong d6 ~10* CFU/mI la Bacillus
anthracs KEMB 211-146 va Bacillus subtilis
ATCC 6051A (Muc tiéu cua thi nghiém nay
1a xac dinh thoi gian chat khang sinh sinh ra
cao nhit, nén chiing toi chi tién hanh kiém tra
v6i 2 chung thay vi ca 4 chung). Két qua thi
nghiém cho thiy hoat tinh khang sinh duoc
sinh tong hop tang dan tir 0 dén 7 ngay Ién
men va ¢6 xu hudng giam sau 7 ngay. Nhu
vay, hoat chat khang sinh ddi véi chung xa
khuan P5-1 sir dung méi truong Gause I dat
cuc dai ¢ 7 ngay Ién men.

KET LUAN

V6i 39 miu dit duoc thu thap, str dung déng
thoi hai méi truong NA va ISP-4 phan 1dp
dugc 48 chung xa khuan c6 kha ning sinh
khang sinh trong tong s6 379 chung duoc lya
chon (chiém 12,66%); tim dugc 4/48 (8,33%)
chung xa khuédn phan lap e ché sinh truong
ci 4 chung vi khuin kiém dinh, trong dé
chung P5-1 thé hién hoat tinh khang khudn
manh nhét.

Chung P5-1 c6 kha ning sinh truong tét trén
moi truong Gause I, Gause 11, ISP-1 va ISP-6.
Khuén lac cua ching xa khuan P5-1 trén moi
truong Gause I & 28°C sau 7 ngdy nudi ciy co
hinh tron 10i, mau xam, mép hinh rang cua;
khuén ty khi sinh phat trién theo hinh phéng
xa va tao thanh cac vong tron dong tdm bao
bén ngoai; khuan ty co chit c6 mau nau xam.
Chung P5-1 sinh truong tbt trong cic moi
truong c¢6 D-glucose, succarose, mannitol, va
lactose; phat hién sinh truong ¢ pH 4-9 (pH
t6i wu & 7), 14-40 °C (nhiét d6 t6i wu 30 °C)
va & ndng do NaCl 0-4% (téi uu & 0-1%).
Gause I 1a méi truong t6i uu cho ching P5-1
sinh tong hop hoat chat khang sinh & 7 ngay
[én men.
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Bang 4. Hoat tinh khang khuan ching P5-1 theo thoi gian lén men

Chung vi Khuén Hoat tinh khang khuin (D-d, mm) theo thoi gian 1én men (ngay)

kiém dinh 0 1 2 3 5 6 7 8 9 10
Bacillus anthracs

KEMB 211-146 0 7 9 10 11 11 12 16 14 13 13
Bacillus subtilis

ATCC 6051A 0 8 10 12 13 13 15 17 16 14 14

211-146

Hoat tinh kiving khuin (mm)

GOS1A

o] 1 z 3 4 5 & 7 8
Thiri gian lén men (ngay)

—+— Bacillus anthracs KEMB

—@— Bacillus subtilis ATCC

@

Hinh 3.4. Hoat tinh khéng khudn ching P5-1 trong méi trirong Gause I theo thoi gian 1én men I-2
(A: Bacillus anthracs KEMB 211-146, B: Bacillus subtilis ATCC 6051A; I-1: Hoat tinh khang sinh tir
ching P5-1 theo thoi gian 1én men; I-2: Hoat tinh khang khuan tir dich 1én men (50 pl/mdi khoanh gidy)
cua chung P5 1)
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