DPANH GIA HOAT TINH KHANG NAM CUA DICH CHIET NGOAI BAO
CHUNG Serratia marcescens DT3 TRONG CAC MOI TRUONG NUOI CAY
KHAC NHAU

EVALUATING ANTIFUNGAL ACTIVITY OF THE EXTRACELLULAR
EXTRACTS FROM Serratia marcescens DT3 STRAIN IN THE DIFFERENT
OF MEDIUMS

Tran Thi Thay Linh', Nguyén Quang Huy?, Nguyén Sy Lé Thanh', P Thi Tuyén*'

"Vien Cong nghé Sinh hoc
27 ruong Pai hoc Khoa hoc tw nhién, DPHOQGHN
*Author for correspondence: Email: dttuyen@ibt.ac.vn;, DT: 84-4-3756-8260

ABSTRACT

The Serratia marcescens DT3 strain, which produced a lot of compounds with antibacterial,
antifungal, anti-inflammatory such as prodigiosin, chitinase, was isolated from soil samples in
Vietnam. In this paper, we studied antifungal activity from extracellular extracts of S.
marcescens DT3 strain in different of mediums. The results showed that the extracellular
extracts from S. marcescens DT3 strain in different of mediums including NYD, LB, NA and
2% soybean mediums was inhibited the growth and development of R solani and F.
oxysporum at concentration from 20% to 50%. Especially, the S.marcescens DT3 strain
growing in LB medium had the strong antifungal activity. The extracellular extracts at
concentration of 30% was inhibited 32% the growth and development of R. solani and at
concentration up to 50%, was inhibited about 81%, relatively. It showed inhibitory activity of
71% for the F. oxyporum. At concentration of 30% extracellular extracts, the growth of
sclerotium were also strongly inhibited and at concentration of 50% was almost completely
suppressed. The effect of cell filtrate on the growing of R. solani may also depend on the age
of mycelium. R. solani growing on PDA using concentration of 50% extracellular extracts was
inability of germinated sclerotia.

Keywords: antifungal, Fusarium oxyporum, Rhizoctonia solani, Serratia marcescens DT3.

GIOI THIEU

Trong ndng nghiép cac bénh ciy c6 lién quan dén nam chiém mot ty 1é rat 1on. Hién
nay, cac bién phap hoa hoc van duoc si dung rat pho bién va rong rai v6i mot luong rat 16m vi
n6 mang lai hiéu qua phong trir cao, ré tién. Tuy nhién bén canh d6, né ciing gdy ra nhiing tac
hai nghiém trong dén mai truong va suc khde con nguoi, tao ra su khang thudc véi nhiéu loai
bénh hai trén cay. Vi vay gdy nén nhiéu kho khin trong cong tac phong trir bénh. Chinh vi thé
viéc s dung cac ché pham sinh hoc dé phong trir cac bénh cay trong do vi sinh vat gdy ra
dang 1a xu hudng chi yéu ma rat nhiéu nudc dang hudng téi dé giam thiéu tac hai do cac bién
phap hoa hoc gay ra.

Trén thé gidi da co nhiéu cac nghién cru vé cac ching vi khuan c6 kha ning sinh tong
hop céac hoat chit khang nam bénh hai cay tréng nhu Bacilllus, Serratia, Trichoderma,
Pseudomonas,... Trong d6 vi khuan Serratia theo nhiéu tai liéu cong bd da duoc biét dén voi
vai trd quan trong trong viéc kiém soat bénh ciy trong. Chung c6 kha nang sinh téng hop
nhiéu hop chat khang nam khac nhau nhu cac chat chlorinated macrolide, haterumalide NA, B
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and NE pyrrolnitrin, prodigiosin, chitinase, B-1,3 glucanases. Mot 5O chung Serratia da dugc
ng dung dé kiém soat bénh cay trong do nam gay ra, chiing co pho bién trong dat, chiu duoc
nhi€t do cao, sinh truong nhanh trong mdi truong long. Kamensky va cong su (2002) da
nghién ciru va phan 1ap duoc chung S. plymuthica tr mau dat trong dua va dua ra duoc cac
thir nghiém vé hoat tinh khang nam Phytopathogenic. Wang va cong su (2013) da cong bd
viéc su dung chung Serratia marcescens dugc phan lap tu vo lac dé san xuat ra cac chat co
hoat tinh tc che su tang truéng cua soi nam A. parasiticus va aflatoxin. O Viét Nam nhiing
nghién ciru vé kha ning sinh tong hop vé hoat chat khang nam tir ching S. marcescens con
han ché. Nam 2015, Vii Trong Luong va cong su da nghién cau vé hoat tinh khang nam cua
chung S. marcescens M6 phan lap & mau dit, trong khi dich chlet {rc ngoai bao chi uc ché
nam duoc 20- 30% kha ning sinh trudng va phat trién cua nam F. oxysporum va R. solan,
con hoat chat prodigiosin tinh sach tach ra tir chung nay da e ché 1én dén hon 75% & nong do
hoat chat dat 40 pg/ml.

Trong bai bao nay budc dau chung téi danh gia hoat tinh khang nam tir dich chiét ngoai
bao tur chung S. marcescens DT3 & trong cac moi truong khac nhau tr do tim ra duoc moi
truong phu hop dé ning cao kha ning sinh tong hop cac hoat chat thir cap c6 hoat tinh khang
nam F. oxysporum va R. solani.

VAT LIEU VA PHUONG PHAP
Vat liéu
Chung vi khuan Serratia marcescens DT3 do phong Cong ngh¢ sinh hoc enzyme, Vién
Cong nghé sinh hoc cung cap.

Chung ndm bénh F. oxysporum va R. solani tr bd suu tip giong cua phong bénh cay,
Vién Bao vé thuc vat, Tu Liém, Ha N6i cung cap.

Hoa chat

Céac hoa chat st dung phong thi nghiém déu & dang tinh khiét. Cac hoa chat nhu: D-
glucose (Merck, Ptic), mang loc minisart (Biotech, Viét Nam), agar (Viét Nam), cao nam
men, pepton duoc mua tir ICN (M§). M6t s6 nguyén liéu dung thay thé ngudn carbon va nito
nhu tinh bot khoai tdy dugc mua ¢ thi truong (Viét Nam).

Mobi trurong nudi ciy
MBoi truong PDA: 200 g dich chiét khoai tay, 2 g glucose, 2 g agar.
Moi truong NYD (g/1): 8 g cao thit, 5 g cao nam men, 10 g D-glucose.
MBoi truong LB (g/1): 10 g pepton, 10 g NaCl, 5 g cao nam men.
MBoi truong NA (g/l): 5 g pepton, 5 g NaCl, 3 g cao nam men.
Moi truong bot dau tuong (g/1): 20 g bot dau tuong, 10 g NaCl.
Nudi céy vi sinh vat
Chung giéng vi khuan S. marcescens DT3 duoc hoat hoa tLr tu lanh -84°C, duog: nudi
vao binh 50 ml chtta 10 ml méi truong LB trong 12 gid. Chung giong dugc nudi chuyén vao
binh 1én men 16n cac binh 500 ml chira 100 ml cac moi truong 1€n men khac nhau nhu NYD,
LB, NA va bot dau tuong 2% véi ty 1€ 3-5% (v/v), chung giong duoc nudi ¢ 28°C, 200 rpm.

Dich lén men cua chung S. marcescens DT3 sau 2 ngay nudi cay duoc ly tam 12.000 vong/15
phut & 4°C. Thu dich chiét ngoai bao rdi loc vé trung qua mang loc ¢6 kich thude 18 0,20 pum.
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Xac dinh hoat tinh khang nam ciia vi khuén

Hoat tinh tc ché tuong ddi sinh truong nam bénh cay cua dich loc té bao duoc tién
hanh theo phuong phap Huber (1987). Sau khi thu dugc dich chiét ngoai bao béng cach ly
tam loai bo sinh khéi t& bao ¢ 12.000 vong/phut trong 15 phut, tiép do loai té bao con sot
duoc loai sach bang cach loc qua mang loc vi khuan Satorrius véi kich thudc 16 0, 20 pum.
Dich loc té bao duoc bd sung vao 20 ml moi truong PDA ¢ 55°C, tron déu va db vao mdi dia
Petri; n6ng do dich loc cudi cung dat tr 20- 50%. Cubi cung mot khoanh nam bénh cay 4
ngay tudi duoc dat ngay chinh giita mit dia méi truong va G ¢ 30°C. Sinh trudng clia ndm
bénh cdy duoc theo ddi tir ngay thu 3 v6i ndm R. solani va ngay thir 5 véi nam F. oxysporum
bang cach do duong kinh tan nam voéi thudc ké co6 phan @6 mm. Thi nghiém ddi chimg duoc
tién hanh song song. Mdi thi nghiém lap lai 3 1an. Hoat tinh trc ché twong ddi sinh trudng nam
ctia dich loc té bao duoc tinh theo cong thirc sau day:

)| (%) = (SBC'SST) / SBC x100
Trong do:
I 1a phan tram tc ché sinh trudng nam;
Spc la dién tich tan nam trén mai truong PDA khong chira dich loc té bao;

Ssr la dién tich tan nam trén méi truong PDA chua dich loc té bao.

KET QUA VA THAO LUAN
Hoat tinh khang nim trong méi trwong NYD

Dich chiét ngoai bao chung S. marcescens DT3 & cac n6ng do 20-50% chi uc ché nhe
su sinh truéng va phat trién cia nam F. oxysporum va R. solani. O nong d6 20% trc ché 3,3%
dén 11%. Khi ting néng d6 1én 30- 50%, dich chiét ngoai bao ciing chi Gc ché duoc tu 13-
15% trén hai loai ndm nay (Bang 1, Hinh 1). Nhu vay trén méi truong NYD bao gdm cac
thanh phan cao thit, cao nam men va D-glucose duong nhu khéng phu hop cho chung S.
marcescens DT3 sinh tong hop cac hoat chat khang nam. M6t s6 nghién ciru dd ching minh
mdi truong NYD d3 lam ting kha ning sinh tong hop cac hoat chét co tinh khang nam khi
duogc chon lam méi truong 1€n men chung Bacillus nhu nghién ctru cua Li va cong su (2007).

Bing 1. Anh huong ciia dich chiét ngogi bao S. marcescens DT3 nudi trong méi truomg NYD
lén sinh truong cua F. oxysporum va R. solani

Nong do dich Néam F. oxysporum Nam R. solani
chiét sinh truwéng cia nim Hoat tinh  Sinh trwéng ciua nim Hoat tinh
ngoai bao (%) (®:cm) trc ché (%) (®@:cm) trc ché (%)
0 9 0 9 0
20 8.7+0.13 33+1.4 8+£0,25 1127
30 8.6+0.20 4,4£22 8+0,2 11£2.2
50 7.8+0.15 13+1.6 7.5+0.1 15+1.1
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bC 20%
Nam R. solani

bC 20% Yo 30% “ pC 50
Hinh 1. Hoat tinh khang nam cua dich chiét ngoai bao ching S. marcescens DT3 nudi trong
mai truong NYD doi véi nam F. oxyporum va R. solani.
Hoat tinh khing nam trong mdi truong NA

Biing 2. Anh huong cua dich chiét té bao S. marcescens DT3 nudi trong méi truong NA lén
sinh truong cua F. oxysporum

Nong dd dich Nam F. oxysporum Nam R. solani
chiét sinh truémg ciia nim Hoat tinh  sinh trwéng cia Hoat tinh
__ngoai bao (%) (P:cm) e ché (%) nim (®:cm) we ché (%)
0 9 0 9 0
20 7+0.3 22433 8.8+0.2 242
30 6+0,27 3343 8.840.15 2+1.6
50 5.7+0,15 36+1.6 8.4+0.15 6+1.6

Nam F. oxyporum

bC 20%
Nam R. solani

bC 20% bC 30% bC 50%

Hinh 2. Hoat tinh khang ndm cua dich chiét ngoai bao chiing Serratia marcescens DT3 nudi
trong moi truong NA do1 vé1 nam F. oxyporum va R. solani
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Hoat tinh khang nam cta dich chiét ngoai bao ching S. marcescens DT3 nudi trong
mai truong NA thé hién hoat tinh d6i v6i nam F. oxyporum manh hon rat nhiéu so v6i nam R.
solani. Cu thé & ndng dd 20% nam F. oxyporum bi Grc ché sinh trudng 22% con & nong do
30% thi bi e ché 33% nhung dén nong dd 50% thi nam F. oxyporum ciing chi bi tc ché 36%
(Bang 2, Hinh 2).

Hoat tinh khing nim trong mdi trudng bot dau twong 2%

Hoat tinh khang nam cta dich chiét ngoai bao chung S. marcescens DT3 nudi trong
moi truong bot dau tuong ddi voi nAm R. solani duoc thé hién & bang 3 va hinh 3. Trén moi
truong PDA chia 20%, 30% va 50% dich chiét ngoai bao thi nam R.solani da bi trc ché kha
manh. Su gia tang hoat tinh tc che sinh truong nam dién ra & goc do 16n khi ta ting nong do
dich chiét ngoai bao. Cy thé & ndng d6 20% thi chi Grc ché duoc 2% su sinh trudng cua nam
nhung khi tang 1€n 30% thi da Gc ché duoc 16% su sinh trudng cua nam hon thé & nong do
50% da wrc ché dén 39% su sinh truong ctia nam R.solani (Bang 3, Hinh 3).

Bing 3. Anh huong cua dich chiét ngoai bao S. marcescens DT3 nuéi trong moi truong bot
ddu twong lén sinh truong cua R. solani

Nong dd dich chiét Sinh truéng ciia nim Hoat tinh Hinh thai tan nafin), dic diém
ngoai bao (%) (®P:cm) e ché (%) phat trién
0 9 0 Soi bong, mau tréng nau
0 8.8+0,1 2+1.1 Soi bong, mau trang nau
30 7,540,23 16+2.5 Soi béng, mau trang nau
50 5,5+0,1 3942 Soi bong, mau tr:ftng nau nhat

bC 20%

Hinh 3. Hoat tinh khang nam cua dich chiét ngoai bao chung S. marcescens DT3 nuoi trong
moi truong bot dau tuong doi voi nam R. solani.

Hoat tinh khang nim trong moi truong LB

Nam F. oxysporum da bi (rc ché manh su sinh truéng, mau sac da c6 su thay doi rd rét
tr soi bong mau tim nhat sang soi bong mau hdéng nhat. Sy gia tang hoat tinh Gc ché sinh
trudng dién ra manh cu thé 13 & n6ng d6 20% dich chiét ngoai bao urc ché duoc 44% su sinh
truong cua nam F. oxysporum thi khi ting nong do 1én 50% da uc ché duoc hon 71% su sinh
truéng ciia nam. Trong khi d6 nAm R. solani van c6 kha nang nay mam, nhung su sinh trudng
cua chung bi e ché kha manh. O néng dd 20% thi chi (rc ché duoc 22% su sinh trudng cua
nam R. solani tuy nhién & nong do cao hon thi dich chiét ngoai bao lai thé hién su tac dong
khac biét kha r& rét dén hoat tinh Gc ché sinh truong cua nam. Cu thé & 30% nam R. solani da
bi tc ché 32% nhung khi dén nong d6 50% thi ndm R. solani da bi tc ché dén hon 80% (Bang
4, hinh 4).
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Bing 4. Anh hirong cuia dich chiét ngogi bao S. marcescens DT3 nudi trong méi truong LB
lén sinh truong cua F. oxysporum

Nong d dich chiét Sinh truémg ciia nim Hoat tinh Hinh thai tin nim, dic diém
ngoai bao (%) (®P:cm) e ché (%) phat trién
0 9 0 Soi bong mau tim nhat
20 5+0,35 44,4439  Soi bong mau tim nhat
30 4,4+0.25 51+2.7 Soi bong mau tim nhat
50 2,6£0.2 71£2.2 Soi bong mau tim hdng nhat, do
xep

bC 20% bC 30% bC 50%
Hinh 4. Hoat tinh khang nam cua dich chiét ngoai bao chiing S. marcescens DT3 nudi trong

mai truong LB doi voi nam F. oxyporum.

Bing 5. Anh hrong cuia dich chiét ngogi bao S. marcescens DT3 nudi trong moi truong LB
lén sinh truong cua R. solani

Nong d¢ dich chiét Sinh truéng Hoat tinh Hinh thai tin nim,
ngoai bao (%) ciia nim (®:cm) we ché (%) dac diém phat trién
0 9 0 Soi bong, mau trang nau
20 7+0.3 22433 Soi bong, mau trang niu
30 6+0,25 32427 Soi bong, mau tréng nau nhat
50 1,7+0,13 81+1.,4 Soi bong, mau trang nau nhat, tan lui

b/C 20% b/C 30% b/C 50%

Hinh 5. Hoat tinh khang nam cua dich chiét ngoai bao chung S. marcescens DT3 nu6i trong
moi truong LB do1 voi nam R. solani.

Két qua nghién ctru cua ching t6i phu hop voi nghién ciru cia Someya va cong su
(2005) da nghién cuu dich chiét ngoai bao ching S. marcescens B2 ¢6 kha ning uc ché sy
sinh trudng cua cac soi nam R. solani (Someya et al., 2005). Hay Okay va cong su (2013) da
nghién ctu tach duoc chitinase tir chung S. marcescens MO-1 ¢6 kha ning tc ché sy sinh
truong bao tir cia mot s6 loai nam nhu Aspergillus niger, Rhizopus oryzae, . oxysporum
(Okay et al., 2013) Gan day nhat theo nghién ctu cta Vi Trong Luong va cong su (2015)
dich chiét ngoai bao chung S. marcescens M6 da uc ché 21% su sinh truong cta nam F.
oxysporum va 30% su sinh truong ciia ndm R. solani trén moéi truong NA chira 2% casein (Vi
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Trong Luong ef al., 2015). Nhu vay tiém ning chung S. marcescens DT3 dugc nudi trong moi
truong LB c6 kha niang sinh tong hop cac hoat chat khang nam cao. Pay la co sé khoa hoc dé
chung toi tiép tuc toi uu thanh phan méi truong ciing nhu tach chiét hoat chat khang nam
chinh tir ching nghién ctru nay.
KET LUAN

Trong 4 mdi truong da khdo sat méi truong NYD, LB, NA va moi truong bot dau
tuong 2%, dich chlet ngoai bao & ndng do tir 20% dén 50% déu trc ché duoc sy sinh trudng va
phat trién ctia ndm F. oxyporum va R. solani. Dac biét chung S. marcescens DT3 duoc nudi
trong moi truong LB c6 hoat tinh khang nam manh. Dich chiét ngoai bao & nong dd 30% chi
trc ché duoc 32%, nhung khi tang nong d6 1én 50%, da uc che duoc 71%- 81% su sinh truéng
va phat trién cua chung nam F. oxyporum va R. solani. O nong do 50% soi nam F. oxyporum

hinh thai soi ndm chuyén sang soi bong mau trang va d6 xep trong khi d6 nam R. solani mat
hinh thai thong thuong va chuyén sang soi bong, nau nhat, tan lui.

LOI CAM ON

Cong trinh dugc hd tro kinh phi cia Quy phat trién khoa hoc va cong nghé qubc gia
(Nafosted): “Sang loc, chi€t xuat, tinh sach va xac dinh cau triic cua mot sO hoat chat (dan
xuat) tha cap mdi khang nam Fusarium va Rhizoctonia c6 ngudn goc tu Bacillus,
Burkholderia, Pseudomonas va Serratia phan lap ¢ Viét Nam”. Giai doan 2013-2015.
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