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Nghién ciru hoat tinh khang nim giy bénh tren cam
ciia chiing xa khuan XK1 phan 1ap tir dat trong cam
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Tém tit:

Xa khuin Streptomyces dugc danh gia la chi xa khuin cé tiém nang trong viéc tao ché pham vi sinh dung trong nong
nghiép do chiing an toan va c6 kha ning dobi khang manh véi nhleu loai vi khuén va vi nim giy bénh thuc vat. Trong
nghién ctru nay, 18 chiing xa khuin da dwoc phan lap ti dat trong cam tai tinh Ha Giang, trong dé ching xa Khuén
XK1 dwoc danh gia 13 ¢6 kha ning khang manh v6i nam Penicillium digitatum va Colletotrichum gloeosporioides giy
thdi va rung qua cam. Dyra trén diic diém hinh thai va trinh tw 16S rRNA, chiing xa khuin XK1 dwge xic dinh thue
loai Streptomyces albulus. Trén mdi trwong MT2 véi pH=6, sau 5 ngay nudi lic & 30°C, dich nudi ciy chiing S.
albulus XK1 thé hién hoat tinh khang P. digitatum va C. gloeosporioides manh nhit. Pong thoi, dich nudi ciy chiing
S. albulus XK1 thé hi¢n hoat tinh irc ché kha ning giy bénh ciia nAm P. digitatum trén cam. Nhwr vy, nghién ciru
nay da tuyén chon dwoc chiing xa khuin S. albulus XK1 c6 kha niing khang nim P, digitatum va C. gloeosporioides
manh va c6 tiém nang ung dung trong viéc sian xuét ché phim sinh hoc dung trong phong trir bénh thdi va rung qua

trén cay cam.

Tir khéa: ciy cam, Colletotrichum gloeosporioides, hoat tinh khang nam, Penicillium digitatum, xa Khuan.
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Tai Viét Nam c6 nhiéu ving trong cam nbi tiéng nhu
Tuyén Quang, Ha Giang, Bic Giang, Yén Bai... Trong
nhitng nim gan day, dién tich va san luong cdy c6 mii,
trong do6 dic bi¢t 1a cdy cam cua ca nudc tang nhanh. Viée
tang nhanh dién tich trong cdy c6 mui ciing kém theo dién
tich bi sau, dich hai ting manh. Trén cdy c6 mui ¢ Viét Nam
phat hién dugc khoang 40 loai bénh hai, trong d6 vi nam
1a mot trong sé nhitng d6i twong gy hai nghiém trong. Vi
nam gay bénh c6 thé bung phat thanh dich va gay ton that
nang né cho nganh trong cdy c6 mi. Penicillium digitatum
1 nguyén nhéan giy bénh thdi mdc xanh va rung qua ¢ cay
c6 mi. P. digitatum nhidm qua vét xudc trén vo qua do con
trung hodc tic nhan vat Iy gay ra. Néu ndm nhiém vao qua &
giai doan trudce khi thu hoach thi s& gy hién tuong thoi va
rung qua. Bao tir ndm tir qua thbi hong, c6 thé roi xudng dat
va dugc phat tan boi gié nén dé 1ay nhiém téi cac qua khac
[1]. Nam Colletotrichum ciing dwoc ghi nhan 13 tac nhan
gy rung qua trén cdy c6 mui. C. gloeosporioides chii yéu
gdy bénh than thu [2], nhung loai nim nay ciing dugc bao
cdo la gay ra céc tri¢u chimg bénh ¢ giai doan trudce khi thu
hoach nhur kho canh, khé cudng qua, thdi cudng giy rung
qua [3, 4].

Hién nay, dé dac tri cac bénh do vi nam gay ra trén cay
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¢6 mui, ngudi dan van chi yéu ding cac loai thude bao vé
thuc vat hoa hoc. Su dung nhiéu loai héa chét bao vé thuc
vat trong kiém soat vi ndm gy hai da dé lai nhidu hau qua
cho san xudt va méi truong. Do vay, van dé nghién ctru ing
dung ché pham sinh hoc trong kiém soat, phong trir vi ndm
gdy hai dang ngay cang dugc quan tm trong chién luoc phat
trién nong nghiép bén viing. Xa khuan dugc coi 1 tic nhan
kiém soat sinh hoc trong noéng nghiép voi kha nang sinh
nhleu hoat chét duogc sir dung dé kiém soat vi khuan va vi
nidm gay bénh thyc vat [5]. Chang c6 kha nang tiét cac chat
chuyén hoa thir cap trc ché sinh truong (nhu khang sinh, doc
t6, chat hoat dong bé mit, chit dé bay hoi) c6 thé ngan chin
hodc tiéu diét vi sinh vat khac [6]. Cac loai xa khuan thudc
chi Streptomyces duge xem 13 ngudn san xuét chit khang
sinh nhiéu nhat [7]. Viéc tim kiém cac ching xa khuan c6
kha nang khang P. digitatum va C. gloeosporioides phuc vu
nghién ctru san xudt ché pham sinh hoc phong trir bénh thdi
rung qué trén cdy cam s& gop phan xdy dung va phat trién
nganh néng nghiép an toan va bén viing.

Vat liéu va phuong phap nghién ciiu

Vit li¢u

Chung nam P, digitatum va C. gloeosporioides giy bénh
thdi rung qua trén cdy cam dugc cung cdp va luu giit tai
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Abstract:

Streptomyces are considered to be one of the
actinomycetes genera having potential in the production
of agricultural probiotics because they are safe and
have strong antagonism to many bacterial and fungal
species that cause plant diseases. In this study, 18 strains
of actinomycetes were isolated from growing oranges’
soil in Ha Giang province, of which the actinomycete
strain XK1 was considered to be strongly resistant
to the fungi Penicillium digitatum and Colletotrichum
gloeosporioides causing fruit rot and shedding in citrus.
Based on morphological characteristics and 16S rRNA
sequence, the strain XK1 was determined to belong to
the Streptomyces albulus. On MT2 medium with pH=6,
after five days of shaking cultivation at 30°C, the liquid
cultures of S. albulus XK1 showed the strongest resisting
activity to P. digitatum and C. gloeosporioides. At the
same time, the broth cultures of S. albulus XK1 showed
inhibitory activity against P. digitatum in oranges. The
actinomycete strain S. albulus XK1 was selected base
on strong antifungal ability against P. digitatum and C.
gloeosporioides and had a potential for application in
the production of probiotics used to control fruit rot and
shedding in citrus.

Keywords: actinomycete, antifungal activity,
Colletotrichum gloeosporioides, orange crops, Penicillium
digitatum.
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Trung tam Sinh hoc Thyc nghiém, Vién Ung dung Cong
nghé, Bo Khoa hoc va Cong nghé.

Cac mau df%t ving ré cdy cam khoe manh dugc thu thdp
tai Ha Giang dé phan 1ap cac chung xa khuan.

Cam dung cho nghién ctru kha ning khing nim P
digitatum cua dich nudi chung xa khuan XK1 1a cam giong
V2 trong tai Ha Giang ¢ giai doan thu hoach.

Thu maéu dit

Thu miu dit ving ré cua cac cdy cam khoe manh, phat
trién t6t. Mdi diém thu dao xudng tir mat dat 10-15 cm va
ldy khoang 100 g dit xung quanh ving r& ciia cdy. Mau
dugc dung trong tai polyetylen riéng biét, ghi thoi gian va
dia diém thu mau. Mau dugc bao quan mat va duoc su dung
dé phan 1ap cac ching xa khuén.

Phén lgp xa khudn

Céc chung xa khuan dugc phan lap trén moéi truong
ISP4. Cac miu dat dugc pha lodng bang nude cit khir tring
dén cac nong do khac nhau tir 10 dén 10-. Cay trai mau &
cac ndng do pha lodng trén moéi trudng ISP4. Cac dia dugc
1 & 28-30°C cho dén khi thu nhén cac khuén lac xa khuén
riéng r€ [8].

Thu bao tir nim

Céc chung nam P, digitatum va C. gloeosporioides duoc
nudi cdy trén moi truong PDA 3-5 ngay & 25-28°C dé tién
hanh thu bao tir. Quy trinh thu bao tr dugc thuc hi¢én theo
Vu va cong su (2018) [9]. Dich bao tir dugc xac dinh néng
d6 bang budng dém Thoma va pha lodng dén ndng do thich
hop dé st dung cho cac thi nghiém tiép theo. Dich bao tir
¢6 thé duoc bao quan & 4°C dé st dung trong 3-4 tuan hoic
gitr 1au dai trong glycerol 20% ¢ -30°C sau khi da dugc lam
dong trong nito 1ong.

Xdc djnh hogt tinh khang néim bﬁng phwong phap dat
thoi thach va khuéch tan trén dia thach

Vi phuong phap dat thoi thach dung cho sang loc ban
dau, cac chung xa khuin dugc nudi trén méi truong ISP4
0 30°C, sau 72 gio duc nhiing thoi thach c¢6 duong kinh 9
mm dat 1én trén cac dia da duoc céy trai 50 pl dich bao tu
cac chung ndm gy bénh (10° bao ti/ml). Hoat tinh khang
nam dugc tinh bang hiéu s6 duong kinh vong khang ndm va
duong kinh thoi thach.

V6i phuong phap khuéch tan trén dia thach, chung xa
khuan dugc nudi lic trong méi truong dich thé (Iic 200
vong/phut) & cac diéu kién khac nhau (méi trudng, thoi gian,
nhiét d6, pH). Dich nuéi xa khuan dugc ly tim 12000 vong/
phut trong 10 phat dé thu phan dich. B sung 50 pl dich
thu dugc vao mdi 16 trén dia thach PDA di duoc céy trai
50 pl dich bao tir cac ching nim gay bénh (10° bao ti/ml).
Céc dia petri sau khi dat thoi thach hoac bod sung dich xa
khudn duge nudi & 25°C trong thoi gian 5-7 ngay va do
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duong kinh vong khang nam hinh thanh [10]. Hoat tinh
khang nam dugc tinh bang hiéu s6 duong kinh vong khang
nam va duong kinh giéng thach.

Dinh danh chiing xa khuin XK1 thong qua dic diém
hinh thdi va gidi trinh tw 16S rRNA

Hinh thai va mau sic khuan lac cua chung xa khuén
XK1 duoc quan sat sau 5-6 ngdy nudi ciy trén méi truong
ISP4 ¢ 30°C. Chiing xa khuan XK1 dugc nudi cdy truc tiép
trén tidu ban kinh hién vi vo tring ¢6 chira mi trudong ISP4.
Tiéu ban duoc giit trong hop nhwa v6 tring ¢ bo sung gidy
thim va nude vo trung dé duy tri do am. Mau duge 1 & 30°C
trong 4-5 ngay. Hinh thai cia hé soi va cudng sinh bao tir
duogc quan sat dudi kinh hién vi [9]. Pdng thoi, DNA téng sb
ctia chung XK1 duoc tach chiét theo quy trinh nhém nghién
cuu da cong bd [11] Trinh tu 16S rRNA duoc khuéch dai
tr DNA tong s6 bang PCR sir dung cap moi da nang dac
hiéu cho phd rong cac loai vi khuan gdm: mdi xudi 63F:
5"-CAGGCCTAACACATGCAAGTC-3" va mdi ngugc
1378R: 5’-GGGCGGWGTGTACAAGGC-3’ [12]. San
pham PCR dugc dién di trén gel agarose 0,7% va tinh sach
bang kit tinh sach ctia hing Promega (M§). Mau DNA tinh
sach dugc giai trinh tu bdi Cong ty 1st BASE (Singapore)
va trinh ty 16S rRNA dugc phan tich so sanh voi co so dir
liéu ctia GenBank. Cay phat sinh chung loai duoc xay dung
bang phan mém MEGAG6 [13].

Téi wu diéu kién nuéi cdy chiing xq khuin XK1 dé dat
dugc hoat tinh khang P. digitatum va C. gloeosporioides
cao

Diéu kién nudi cdy duogc tdi wu ddi voi ching xa khuan
XK1 bang cich so sanh hoat tinh khang nim ctia dich nuéi
ching xa khudn XK1 & cac diéu kién khac nhau. Hoat tinh
khang ndm dugc xac dinh bang phuong phap khuech tan
trén dia thach [10]. Cac diéu kién tdi wu bao gébm: moi
truong dinh dudng (ISP4, SKS, MT301, 2M va MT2); thoi
gian nudi cdy (1,2, 3, 4, 5, 6, 7 ngdy); nhiét d6 nudi cy (25,
30 va 37°C); pH méi truong (5, 6, 7, 8). Thanh phan cac
mdi truong sir dung trong nghién ciru bao gém: ISP4 (g/l:
tinh bot-10; K. HPO,-1; MgSO,-3; NaCl-5; (NH,),SO,-2;
pepton-5, CaCO,-2; FeSO,-0,001475; MnCl,-0,001; ZnSO,-
0,001835); SKS (g/l: tinh bot-10; glucose-10; bot dau
tuong-10; peptone-5; CaCO,-3); MT301 (g/l: tinh bot-24;
glucose-1; peptone-3; cao thlt 3; cao ndm men-5; CaCO,-
4); 2M (g/l: tinh bdt-20; bot ddu twong-15; cao ndm men-
2; CaCO,-4); MT2 (g/l: tinh bot-25; glucose-20; bot dau
tuong- 10 cao nim men-10; NaCl-2; CaCO,-5; MgSO,-1).

Dadnh gid khd nang khdng ndm P. digitatum trén cam
cuia dich nudi chiing xa khuan XK1

Quéa cam dugc lam sach biang nudc cit vo tring va
ethanol 70%, sau d6 tao vét throng xdm nhidm bing tim vo
tring. O cong thic thi nghiém lay nhiém nam P. digitatum,
cam dugc chia lam hai nhém, mét nhom cam dugc ngdm
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trong dich nudi chung xa khuan XK1 (diéu kién nudi theo
két qua nghlen ctru toi wu) va mot nhom cam duge ngam
trong nudc cit vo trung trong 30 phut va de kho ty nhién,
sau d6 duoc 1ay nhiém 10 pl dich bao tir nam P. digitatum
(ndng do 10° bao tir/ml) [9]. O cong thirc ddi ching, hai
nhoém cam duoc xir 1y twong ty nhung khong tién hanh lay
nhiém nam P, digitatum. Thi nghiém dugc b tri trong hop
kin vo tring & 25°C va quan sat sau 3, 5 va 7 ngay. Moi
nhém cam gém 10 qua va mdi cong thire thi nghiém dugc
lap lai 3 lan.

Keét qua va thao luan

Phan Igp va tuyén chon chiing xa khudn khdng nim P
digitatum va C. gloeosporioides

Tir cac mau dat thu tai ving ré cac cdy cam phat trién
khoe manh, chung t6i da phan 1ap dugc 18 ching xa khuén
khac nhau. Panh gia so b kha ning khang nam P, digitatum
va C. gloeosporioides bang phuong phap dat thoi thach cho
théy, ching xa khuin XK1 thé hién hoat tinh khang manh
ddng thoi ca 2 loai ndm gy bénh thdi va rung qua trén ciy
cam la P. digitatum va C. gloeosporioides (hinh 1).
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Hinh 1. Kha ning khang nim P. digitatum va C. gloeosporioides cia
chiing xa khuan XKI1. (A) Puong kinh vong khang nam; (B) Vong
khang nam trén dia moi truong.

Trén thé gidi, rit nhidu cong trinh khoa hoc da dé cap toi
kha nang khang nam bénh thyc vét ctia cac ching xa khuan.
Chung xa khuan Streptomyces halstedii AJ-7 dugc danh gia
¢6 kha ning kiém soat nim Phytophthora capsici gay bénh
trén cay ot do [14] hay ching xa khuan S. rhizosphaericus
0250 c6 kha nang khang manh ndm Fusarium oxysporum gay
bénh héo rt 6 cdy mudp [15]. Xa khuan S. rochi ¢6 kha nang
dbi khang véi ndm P capsici giy bénh thdi ré trén 0t véihi¢u
qua giam bénh lén dén 78,9% va tic ché sy phat trlen cua sgi
nam P. capsici trong diéu kién in vitro bang cach tiét khang
sinh [16]. Chiing xa khuan XK1 phén 1ap duoc trong nghién
clru ndy c6 kha niang khang manh véi ndm gy bénh trén cay
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cam la P, digitatum va C. gloeosporioides. Do do6, ching xa
khuan XK1 c6 tiém nang phuc vu nghién ctru san xuat ché
pham sinh hoc phong trir bénh thoi rung qua trén cay cam.

Dinh danh chiing xa khuin XK1

Pé xac dinh an toan sinh hoc va nhén biét chung xa
khudn XK1 dung cho nghién ciru san xuét ché pham vi sinh
kiém soat nam P, digitatum va C. gloeosporioides giy bénh
trén cam, ching t6i tién hanh dinh danh ching XK1 néu trén
dya trén dc diém hinh thai va trinh ty 16S rRNA. Pénh gia
vé dic diém khuén lac cho thiy, chung xa khuan XK1 c6
khuén lac 161, bé mit nhin, co cac nép, ban diu c6 mau tring
sau chuyén sang mau xam, duong kinh khuén lac tir 3-5 mm
sau 5 ngay nudi cdy trén moi truong ISP4 & 28-30°C. Quan
sat dudi kinh hién vi cho thy, khuén ty co chat déu phan
nhanh manh va khoéng bi dat. Tu cuong sinh bao tir hinh
thanh chudi bao tir dai co dang xoan moc cau, cong nhe &
dau (hinh 2A). Céc dic diém nay la nhiing dac diém dién
hinh cia chi xa khuén Streptomyces [17].

A

Streptomyces tendae ATCC 19812 (NR025871)
100 lj pactum NBRC 13433 (NR041134)

Streptomyces kagoshimanus NBRC 13816 (AB184504)
%0 Streptomyces bellus NBRC 12844 (NR041222)

XK1
1] Streptomyces albulus YC51 (MK130725)
Streptomyces bikiniensis DSM 40581 (NR026177)
,— Streptomyces ostreogriseus NBRC 13423 (AB184392)

o icus NRRL B-2535 (NR043822)
\—EZL,f Streptomyces bacillaris AP-09-1A (LR216758)
%L Streptomyces microflavus NRRL B-2156 (NR043854)
\ . £3 R A ~ R \ re
Hinh 2. Pinh danh chiing xa khuan XK1 dya trén dic diém hinh thai
va trinh tw 16S rRNA. (A) Hinh thai chiing xa khuan trén dia thach YSP4

va dudi kinh hién vi; (B) Két qua khuéch dai trinh ty 16S rRNA; (C) Cay
phat sinh loai dua trén trinh tu 16S rRNA; M: 1 kb DNA marker.

Pé dinh danh ching xa khuin XK1, DNA tong sb cua
ching xa khuan XK1 dugc tach chiét dé s dung cho phan
{ng PCR khuéch dai 16S rRNA véi cap mdi 63F/1378R. Két
qua PCR cho thiy ¢6 mot bang duy nht kich thudc khoing
1300 bp (hinh 2B). San phém PCR duoc dién di kiém tra trén
gel agarose 0,7%, sau d6 dugc tinh sach bang kit tinh sach
DNA cua hing Promega theo huéng din cia nha san xut.
Mau DNA tinh sach duoc giai trinh ty boi Cong ty 1st BASE
(Singapore). Két qua so sanh trinh ty 16S rRNA véi dit liéu
trong GenBank va xay dung cdy phat sinh chung loai st dung
phan mém MEGAG [13] cho thdy, ching xa khuin XK1 thudc
loi Streptomyces albulus v6i d6 twong dong vé trinh tyr 16S rRNA 14
99% (hinh 2C). Do vay, ching XK1 dugc xac dinh 1a Streptomyces
albulus XK1.
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Nghién curu diéu kién nuoi cd'y 101 wu cho chiing xa khudn
S. albulus XK1

Mbi truong dinh dudng, thoi gian nuéi cdy, nhiét do va
pH moi truong 1a céc yéu to quan trong, anh huong t6i hoat
tinh khang vi sinh vat ctia xa khuan [18, 19]. Trong nghién
cliu nay, cac didu kién nudi céy chung xa khuin XK1 duoc
tdi uu nham thu duoc hoat tinh khang nam P. digitatum va C.
gloeosporioides cao nhat. Két qua toi wu cho thy, ching xa
khuan XK1 dugc nuéi lic trén moi truong MT2 véi pH=6, sau
5 ngay nudi & nhiét d9 30°C cho hoat tinh khang dong thoi ca 2
loai nam P, digitatum va C. gloeosporioides cao nhat (hinh 3).

®P. digitatum  OC. gloeosporioides

40 8P. digitatum 0. gloeosporioides
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Hinh 3. Két qué nghién ciru diéu kién nudi cdy tdi wu cho chiing xa
khuén XK1. (A) Céc loai m6i truong dinh dudng; (B) Thoi gian nudi chy;
(C) Nhiét do nudi cdy; (D) pH moi truong nudi cay; (E) Khd nang khang
nam cia dich nudi ching xa khuén & diéu kién t6i wu.

Kha nang khang nimP. digitatum trén cam cia dich nuoéi
chiing xa khudn XK1

Dich nuo6i ching xa khuén S. albulus XK1 dugc xé4c dinh
c6 kha nang khang manh nam P. digitatum, tuy nhién kha nang
khang ndm trén cam 13 két qua quan trong nham dinh huéng
g dung dich nudi ching xa khuan XK1 vao thyc té san xuat
ché pham sinh hoc. Két qua nghién ctru sau 3-7 ngdy cho
théy, trén cdc mau cam dugc xir 1y véi nude cat va dich nuéi
chiing xa khuan XK 1 khong lay nhiém bao tir ndm P, digitatum
khong ¢ hién tugng bat thuong, ching to nudc cat va dich
nudi ching xa khuan XK1 khong lam anh huéng t6i cam. Trén
mau cam dugc xtr 1y voi nude cat va lay nhiém bao tir ndm P
digitatum, cam bt dAu xudt hién hién tuong thoi héng sau 3
ngdy, sau 5 ngay cam bj thoi 50% bé mit qua va sau 7 ngay
cam da bi thdi toan bd bé mit qua. Tuy nhién, trén mau cam
xir 1y véi dich nudi ching xa khuan XK1 khong thiy xuét hién
hién twong thdi hong (hinh 4). Nhu vay, c6 thé thy, dich nuoi
chung xa khuan XK1 khong chi khang nim P. digitatum trén
dia thach ma con khang manh khi thtr nghiém trén cam. Kha
niang khang ndm P. digitatum cia dich nuoi chung xa khuan
XK1 c6 thé 1a do chung xa khuén nay ¢6 kha ning sinh tong



hop céc chat c6 hoat tinh sinh hoc nhu khang sinh, doc t6, chat
hoat dong bé mat, chat dé bay hoi, tr d6 co thé ngan chan sy
sinh truong hoac tiéu diét nam bénh [6, 7]. Hién nay ¢ Viét
Nam, cac nghién ctru stt dung vi sinh vt dé kiém soat nim P,
digitatum giy bénh trén cam chua c6 nhiéu. Trong khi d6, cam
1a mot trong nhimg cdy trong phd bién va dién tich trong ngay
cang mo rong. Dich nudi ching xa khuén XK1 c6 thé st dung
cho san xuat ché pham vi sinh khang nim P. digitatum gy
bénh trén cam.

Gay nhiém bao t& ndm P. digitatum
Ngam nudc cat Ngam dich nuéi XK1
s—

Khéng gay nhiém ndm
Ngam nudrc cat Ngam dich nuéi XK1

3 ngay

5 ngay

7 ngay

Hinh 4. Khé néng khang nam P. digitatum gy bénh trén cam ciia dich
nuéi chung xa khuan XKI1.

Keét luan

Nghién ciru nay da tuyén chon dwoc ching xa khuan
XK1 phéan lap tir dit trong cam tai tinh Ha Giang c6 hoat
tinh khang manh ddng thoi ca 2 loai nam P, digitatum va C.
gloeosporioides giy thbi va rung qua cam. Dya trén dic diém
hinh thai va trinh ty 16S rRNA, chung xa khuén XK1 duoc xac
dinh thudc loai Streptomyces albulus. Diéu kién nudi céy tdi
uu cho chung S. albulus XK1 dat hoat tinh khang P. digitatum
va C. gloeosporioides manh nhat gdm: méi truong MT2 véi
pH=6, thoi gian nudi 5 ngay ¢ 30°C. Dich nuéi cdy ching S.
albulus XK1 thé hién hoat tinh e ché kha ning gy bénh cua
nam P. digitatum trén cam. Ching xa khuan S. albulus XK1
¢6 tiém ning g dung trong viée san xudt ché phdm sinh hoc
ding cho kiém soat vi nim P, digitatum va C. gloeosporioides
gay bénh thbi va rung qua trén ciy cam.
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