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TOM TAT

Trong nghién ctru nay, 10 mau ndm khé van (KV1, KV6, KV8, KV10-KV16) da dwoc phan lap tir 20 mau bénh
khé van & cac tinh Ha Néi, Hai Dwong, Thai Binh, Ha Nam va Hwng Yén. M3u ndm bénh dwoc danh gia dwa vao
cac dac diém nudi cdy, dac diém hinh thai, phan tich PCR-RFLP va so sanh trinh tw nucleotide rDNA-ITS. Két qua
phan tich cho thdy cac ching phan lap déu thudc loai Rhizoctonia solani (R. solani). Lay nhim nhan tao cac mau
ndm phan lap trén cac giéng lua Xi 23, Q5, Khang dan, BC15, Nép TK90 va Nép 87 cho thay biéu hién bénh va vét
bénh d&c trung ctia bénh khd van chirng té cac mau ndm bénh thudc R. solani thudc nhém AG1- type 1 (AG1- IA).
Trong sb 10 chling, chiing KV13 ¢é doc tinh manh nhét. K&t qua sang loc kha nang déi khang ctia 80 mau xa khuén
da phat hién dwoc 10 mau cé kha ndng ddi khang véi mau KV13, trong d6 mau L2.5 cé hoat tinh dbi khang manh
nhat. Dwa vao két qua nay, ching L2.5 c6 thé dwoc st dung dé& nghién ctru nhdm phat trién ché phdm khang bénh
khé van hai lua.

T khoa: Bénh kho van lua, dbi khang, Rhizoctonia solani, xa khuan.

Screening of Actinomyces ssp. for Antagonistic Activity
against Rice Sheath Blight, Rhizoctonia solani Kuhn

ABSTRACT

In this study, 10 isolates of the rice sheath blight fungus (KV1, KV6, KV8, KV10-KV16) were isolated from 20
different diseased samples collected in Ha Noi, Hai Duong, Thai Binh, Ha Nam and Hung Yen provinces. They were
characterized based on cultural, morphological and physiological properties. In addition, PCR-RFLP and rDNA-ITS
sequence analyses were also used to identify these isolates. Inoculation of 10 isolates on four non-glutinous cultivars
Xi23, Q5, Khang dan and, BC15 and 2 glutinous rice cultivars, TK90 and 87 showed that 100% infection rate was
achieved and the most virulent isolate was KV13. In vitro screening of 80 Actinomycetes isolates for antagonistic
capability against the KV13 showed that 10 isolates of Actinomycetes had strong antagonistic activity. Of these, the
Actinomyces isolate L2.5 showed the highest antagonistic activity against the isolate KV13. This isolate can be used
for further study to develop products for sheath blight control in rice.

Keywords: Antagonistic activity, Actinomyces, rices heathblight, Rhizoctonia solani.

1. DAT VAN DE!

Bénh kho van lda do ndm R. solani Kuhn
gy ra 12 mot trong nhiing bénh gay hai chinh &
cic vung trong lda trén thé giéi cling nhu é Viét
Nam. Cho dén nay chua phat hién dugc giéng
lda c6 kha niang khang bénh khé van hiéu qua

1474

(Nguyén Dic Khoa va cs., 2010). D& phong trit
bénh can két hgp cac bién phap canh tac, vé
sinh déng rudng va st dung thuéc trit bénh.
Hién nay, thudc hoa hoc bao vé thuc vat dugc st
dung phé bién vi ¢6 hiéu qua nhanh nhung gay
6 nhiém méi trudng va anh hudng téi siic khoe
con nguoi. Gan day nghién ctu st dung cac vi
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sinh vat dé tao ra cac ché ph&m sinh hoc da gép
phan quan trong trong viéc kiém soat bénh déng
thoi khéng gay tac hai t6i moi trudng (Lé Minh
Tudng va cs., 2014). Viéc sang loc va phat hién
cac chung xa khuén c6 kha ning doéi khang véi
nidm bénh 14 budc quan trong dé phat trién ché
pham sinh hoc. Xa khudn 1a mot nhém vi sinh
vat dat quan trong c6 kha ning téng hop cac
hgp chat thi cip c6 hoat tinh sinh hoc khang vi
khuén, khang ndm trong d6 chu yéu la cac chat
khéang sinh. Viéc st dung chat khang sinh trong
bao vé thuc vat ngay cang dudc 4p dung trén thé
gi6i va dang dan thay thé& cho viéc stt dung cac
loai chat ho4 hoc ddc hai. Nhiéu loai chat khang
sinh chong bénh & thuc vat da dude st dung phd
bién nhu kasugamycin t&t xa khuén
Streptomyces kasugaensis, blastixidin ti xa
khuén Streptomyces griseochromogenes,
validamicin tu Streptomyces hygroscopicus...
cac chat khang sinh nay cé doc tinh thap va cé
kha nang chéng bénh dao 6n, kho vin & lda
(Nguyén Dic Khoa va cs., 2010; Boukaew et al.,
2010, 2013). Gan
Streptomyces sp. c6 kha nang sinh chat khang

day mdt s6 chung
sinh méi z-methylheptyl isonicotinate, chat nay
c6 kha ning khang dugc nhiéu loai nadm gay
bénh (Boukaew et al., 2013; Taheri et al., 2007).
Chinh vi vay xa khuén da dugc stt dung dé phat
trién cac ch& phdm d6i khang ndm giy bénh cay
tréng trén co sé méi cAn bang giia cac vi sinh
vat va cac san phdm tu nhién cta ching dé kim
h&am, tGc ché& vi sinh vat gdy bénh (Lé Minh
Tuong va cs., 2014). P& phat trién dugc cac ché
phédm vi sinh d6i khac véi cac ngudn vi khuén,
nim bénh, viéc sang loc va phat hién cac chiung
xa khudn c6 kha nang d6i khang manh 1a budc
khéi dau can thiét. Hién nay, do chua c6 giong
lda khang bénh kho van hiéu qua va bén viing
nén viéc sang loc duge cac ching xa khuén c6
kha ning tc ché su phat trién cia ndm kho van
sé lam co sé dé phat trién ché phdm phong
chong bénh (El-Tarabily et al., 2006; Boukaew
et al., 2014). Xuat phat ti co s6 trén, nghién ciiu
nay tap trung vao phan lap mau ndm bénh kho
van ti nhiéu mau bénh trén cac giong lia khac
nhau dang trong & cac tinh Ha Nai, Hai Duong,
Thai Binh, Hda Nam, Hung Yén trong vu mua
2014, ddng thdi sang loc cac chiing xa khuén c6
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kha ning d6i khang véi cAic mau ndm bénh kho
van phan lap duge. Nghién ctiu gép phan sang
loc va phat hién dudc cac ching xa khuin méi
1am co s& dé phat trién ché& phdm vi sinh phong
trit bénh kho van.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu

20 mAu bénh khé vin c6 triéu ching dién
hinh dugc thu thap ti moét s§ giéng lda trong
trong vu mua 2014 & cac tinh Ha Noéi, Hai
Duong, Thai Binh, Hung Yén va Ha Nam. Bo
suu tap gdbm 80 mau xa khudn dugc phén lap va
Iuu git tai Phong thi nghiém Khoa Cong nghé
sinh hoc, Hoc vién Néng nghiép Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Phan lap ndm Rhizoctonia solani gy
bénh khé van lia

Nam R. solani dugc phan lap ti cac vét
bénh dic trung. Cac mau c6 vét bénh méi dudc
rtia bing nudc vo trung sau dé nhing vao dung
dich Ethanol 70% trong 30 gidy sau d6 rda lai
bang nude cit vo trung va cit nho thanh nhiing
mau c6 kich thude tit 0,5-1,0 cm va dét 1én moi
truong WA (water agar) va u 6 28°C trong 2-3
ngay. Cac miu ndm moc trén moéi trusng WA
duge cdy chuyén lén moéi truosng PDA (Potato
dextrose agar/khoai tay 200 g, duong 20 g, nuéde
1 1it) va 1 6 28°C. Sau 5-6 ngay sau khi cay,
xuit hién hach ndm. Cac hach ndm dugc tach
riéng va cdy tiép trén méi truong PDA trong
diéu kién nhu mé ta, qua trinh nay dugc lip lai
nhiéu lan cho t6i khi cAc mau ndm thuan khiét.
Cac mAu ndm nay sau d6 dugc nudi cay trén mdi
truong PDA va bao quan trong 6ng thach
nghiéng 6 nhiét do 4°C (Vincelli et al., 1989; Pa
et al., 2008).

2.2.2, L4y bénh nhan tao

Cac miu ndm dugc cdy trong moi truong
PDA ¢ nhiét do 28°C, sau 3 ngay nudi cdy, cit
thach thanh nhiing thdi c¢6 kich thuéec 0,5 cm
(chtia ca thach va ndm dang phat trién). Trong
thi nghiém nay 4 giéng lda té Xi 23, Q5, Khang
dan, BC15 va 2 giong lia nép TK90, nép 87
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dang & giai doan trd (sau 10 tuin ké ti ngay
gieo ma) duge st dung dé lay nhiém nhan tao.
Cac thoi thach duge dat vao be 14 lia sau dé
dudc boc trong gidy nhéom dé git 4m. Cac miu
d6i chiing dugdc thuc hién tuong tu nhung su
dung moéi trusng PDA khong cdy nidm. Sau 3
ngay cac gidy nhém dugdc thao ra dé quan sat
vét bénh (Park et al., 2008).

2.2.3. Tach chiét ADN

Cac mau ndm dugc nudi trong mdi truong
PDA léng & nhiét d6 28°C, téc d6 lic 100
vong/phiit. Sau 3 ngay nudi cdy soi ndm dudc
thu béng cach li tAm véi téc @6 1000 g trong 5
phit. S¢i ndm duge nghién min trong cdi cé nito
16ng sau d6 cho vao 6ng eppendorf va tron déu
trong 500 ul dém chiét (Tris-HC1 50 mM, EDTA
0,25 mM, NaCl 0,3 M, SDS 2%, pH 8,0). Hén
hop mau duge t 6 65°C trong 1 gid, thinh thoang
tron déu bang cach dao nguge 6ng nhe nhang.
Sau d6 thém 500 pl dung dich Phenol:
Chloroform: Isoamyl alcohol (25:24:1), ddo nhe,
li tAm 12.000 vong/phut trong vong 5 phut 6
4°C. Hut phan dich 16p trén chuyén sang 6ng
eppendorf méi va b6 sung hén hdp chloroform:
isoamyl alcohol (24:1), ddo nhe, li tam 12.000 g
trong 10 phit 6 4°C. Phan dich 16p trén dugc
chuyén sang 6ng méi va ADN duge tia bing
Ethanol tuyét déi theo ti 1& thé tich 2:1. Mau
dugc ddo nhe nhang sau d6 giti 6 -20°C trong 30
phit. Sau khi ly tAm, thu tia ADN va rtia bing
Ethanol 70%. DNA dudc hoan tan bing nude cat
khti ion va bao quan ¢ -20°C.

2.24. Xac dinh ndm Rhizoctonia solani
Kuhn AG1- IA bang ki thuat PCR-RFLP

Vung rDNA-ITS (internal
space) cia ndm R. solani dudc nhan bang PCR
si dung cdp mdi dac hieu RS1 (5-
CCTGTGCACCTGTGAGACAG-3) va RS4(5'-
TGTCCAAGTCAATGGACTAT- 3) (Taheri et
al., 2007). San phadm PCR dugc cit bing enzyme
Munl theo huéng dan ctia Biolabs Inc (New
England). San phdm cit dugc chay dién di trén

transcribed

gel agarose 2% va quan sat trén may soi gel
(Molecular Imager Gel Doc™ XR System,
Biorad).
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2.2.5. Phén tich trinh tu vang rDNA-ITS

San phdm PCR nhan vung rDNA-ITS cta
mau KV13 véi cap moéi RS1, RS2 c6 kich thuée
khoang 500 bp dugc xac dinh trinh tu truc tiép.
Trinh ty dugc so sanh v6i ngan hang CSDL
bing cong cu BLAST dé xac dinh loai (Taheri et
al., 2007).

2.2.6. Sang loc xa khuan déi khang véi mau
nam KV13

Kha nang d6i khang ctia cdc mau xa khuin
duge xac dinh bing phuong phap thdi thach va
thi dich nudi c4y. Theo phucng phép thoi thach,
cac mau xa khuén dudc nudi trén moéi trusng YS
déic (Yeast extract-Soluble starch agar) sau khi
xa khudn moc 1én bé mat méi trudng, cac thoi
thach tron c6 kich thudc 1 cm c6 chita xa khudn
duge cat va dat trén méi truong PDA da cdy
maiu ndm KV13 & chinh gifia va 4 ¢ nhiét do
28°C trong 3 ngay. Kha ning d6i khang dugc
xac dinh dua vao duong kinh vong vd ndm. Theo
phuong phap thi dich nuéi cdy, xa khuin duge
nudi trong 10 ml méi truong YS long & 28°C.
Sau 7 ngay nudi, 100 pl dich méi trudsng duge
nhé vao 4 géc ciia moéi truong PDA da cdy mau
ndm KV13 & chinh gitia va 1 & nhiét do 28°C.
Sau 3 ngay kha ning d6i khang ctia xa khuén
do6i v6i mAu ndm kho van KV13 duge danh gia
bing cach do vong vé ndm (D-d) trong d6 D la
duong kinh vong phan giai (mm), d 1 dudng
kinh 16 thach (mm). Cac thi nghiém dugc lip lai
3 1an. Déi v6i phuong phap théi thach, mau doi
chiing st dung 1a théi thach 14y truc tiép ti méi
trusng PDA (khéng cdy xa khuén). Déi véi
phuong phap tht dich nudi cdy mau ddi ching
12 moi trudng YS 16ng (khong cdy xa khuén).

2.3. Phan tich thong ké

Céac s6 liéu trong bai bao dude hién thi bing
gia tri trung binh va d¢ léch chuén (standard
deviation/SD). Phan mém SPSS Version 16.0
dugc st dung cho cac phan tich thong ké. Phan
tich ANOVA va kiém dinh da khoang (Duncans
Multiple Range Test) dugc st dung dé phén tich
su khac biét c6 ¥ nghia théng ké gitia cac cip gia
tri trung binh.
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3. KET QUA VA THAO LUAN

3.1. Phan lap ndm khé van laa

MAu bénh khé van c6 dic diém dac trung
dugc thu thap tai cac tinh Ha No6i, Hai Duong,
Thai Binh, Hd Nam, Hung Yén. Tt 20 miu
bénh da phan lap va lam thudn dudec 10 miu
ndm. Cac mAu phan lap duge déu c6 dac diém
déc trung cia ndm khé vin bao gém sdi ndm c6
mau tréng khi non, chuyén mau dam khi gia,
phan nhanh vuéng géc, chd phan nhanh hoi
thit, gan chd phan nhanh c6 vach ngan (Hinh
1). Hach ndm hinh thanh r6 rét sau 5-6 ngay
trén moi truong PDA. Hach nam c6 kich thudc
ti khoang 1-6 mm va khong c6 hinh dang nhat
dinh. Hach ndm x&p, lic dau c6 mau tring sau
chuyén sang mau niu ho#c ndu dam. T4t ca cac
dac diém hinh thai caa cac ching phan lap déu
gidng nhu nghién ctu trude day (Ou, 1985). Cac
mau ndm phan 1ap dudc bao quan bang cach cdy
trén 6ng thach PDA, sau 6 ngay nudi cdy bao
quan 6 ti 4°C, thoi gian ciy chuyén 1a 6 thang.

3.2. LAy nhiém nhan tao

Cac mAu ndm phan lap dugc tién hanh lay
nhiém nhan tao trén cac giong lia Xi 23, Q5,
Khang dan, BC15, Nép TK90 va Nép 87. Trong
thi nghiém nay ca 10 mAu phan lap dugc biéu
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hién vét bénh 100% & tit ci cac gibng sau 3-5
ngay lay nhiém. Mau d6i ching (chi st dung
théi thach cta moéi trudng PDA) khéng biéu
hién vét bénh. O giai doan dau lay nhidm, xuét
hién cac v&t d6m hinh bau duc mau luc t6i, xam
nhat sau d6 cic vét nay lan rong thanh dang vét
van da hé dang dam may. Cac dac diém nay rat
giéng v6i mau bénh dién hinh da thu thap ngoai
dong rudng va cac mo ta truéec day vé triéu
chting khé vin lda (Lé Minh Tudng va cs., 2014;
Park et al., 2008). Méc du c6 su khac biét vé
mtc d6 phan {ing v6i ndm bénh gifia cac gidng
lda nhung két qua thu dudc chi nham danh gia
duge kha nang lay nhiém va biéu hién vét bénh
dic trung ctia cAic mAu ndm bénh phan lap.

3.3. Xac dinh nAm Rhizoctonia solani Kuhn
AG1-TA

3.3.1. Phan tich PCR-RFLP

Ving rDNA-ITS ctia 10 mau ndm phan lap
dude nhan lén bing PCR véi cip moéi RS1 va
RS4. San phidm phan tng PCR c¢6 kich thuée
khoang 500 bp dudc cit bing enzyme Munl trong
thoi gian 3 gid & 37°C. San phdm cta phan tng
cat duge phan tach bang dién di trén gel agarose
2%. Ké&t qua cho thdy san phdm PCR ctia 10 miu
nim phan lap déu bi cit thanh 2 vét bang c6

Hinh 1. Phan lap va bao quan cac mAu nam khé van trong méi truong PDA

Ghi chi: A: Nam KV13 sau 8 ngay nuéi cdy; B: Nim KV13 sau 6 ngay nudi cdy; C: Hinh 4nh sgi nAm quan sat dudi kinh hién
vi (d6 phong dai 400 Ian); D: Hach ndm cia cac mau dugc cdy bao quan trong moi truong PDA va giit 6 4°C.
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Hinh 2. Biéu hién bénh sau khi lay nhiém KV13 trén cac giong laa

234567 8 9101112

Hinh 3. Phan (ng cit san phdm PCR bing enzyme Munl

Ghi chi: 1. Marker 1Kb, 2-11: cic mAu ndm khé vin phan lap, 12: san pham PCR khéng xit 1y bingMunI

chiéu dai 311 bp va 200 bp (Hinh 3). Két quéa nay
hoan toan giéng v6i md td clia tac gia Taheri
(Taheri et al., 2007). Nhu vay, 10 mau ndm phan
lap 1a nAm khod van lda R. solani AG1-IA.

3.3.2. Phan tich trinh tu rDNA-ITS

San phdm PCR nhén ving rDNA-ITS bing
cip moéi RS1 va RS4 cua miu KV13 duge
doctrinh tu truc tiép. Trinh tu DNA c6 kich
thuéc 494 bp dude so sanh véi ngan hang co sé
dii liéu nucleotide bang cong cu Blastn. Két qua
cho thay trinh tu cia mau ndm phan lap KV13
giong 99% so véi trinh tu cic chung R. solani
AG1-IA trong ngan hang co sé dit liéu (Bang 1).
Cung véi cac két qua 1ay nhiém nhéan tao va két
qua phan tich PCR-RFLP chiing t0 miu nidm
KV13 14 ndm khé vin R. solani AG1-IA.
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3.4. Sang loc xa khudn d6i khang véi ndm
gay bénh khé van KV13

Bing phuong phap théi thach, 80 miu xa
khuén ti ngadn hang mau giéng da dude sang
loc kha niang d6i khang ndm bénh. Két qua da
phat hién dudc 10 mAu phan lap biéu hién kha
ning d6i khang véi mau KV13 (L2.4, L2.5,
H13, H17, H4, H7, X, T2, C4.1 va KH25) trong
d6 mau L2.5 biéu hién hoat tinh d6i khéang
manh nhat (Hinh 5A). Nghién ctiu st dung
dich nudi cdy (khong chtia t& bao) clua cac
ching biéu hién kha niang d6i khang cho thay
vong khang n&m biéu hién rat rd rang. P61 véi
mau L2.5 cac sgi ndm hoan toan khéng phat
trién lan rong ra khoéi hach ndm & gitta dia moi
truong (Hinh 5B). Mtc d6 d6i khang (tinh theo



Nguyén Hoai Nam, Nguyén Minh Trang, Bang Phi Hoang, Nguyén Van Hung, Nguyén Xuan Canh,
Tong Van Hai, Nguyén Birc Bach

Bang 1. K&t qua Blast trinh tu rDNA-ITS véi ngan hang cd s dit liéu

piémcao  Dlem, ~ Boche Gia tri ky Mdrc do . .
. £ tong so phud . S0 truy céap
Mb ta nhat vong (E giong nhau .
(Max score) (1ot (Query value) (Ident) (%) (Accesion)
core) cover) (%)
Rhizoctonia solani strain AGI-1AKA 843 843 84 0,0 99 KJ577141.1
18S ribosomal DNA
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907715.1
isolate CTCR02-2
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907713.1
isolate CTCR02-3
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907712.1
isolate HNDDO1-3
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907711.1
isolate STMX03-2
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907710.1
isolate STMX03-1
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907709.1
isolate STMX02-3
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907708.1
isolate STMX01-4
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907707.1
isolate STMX01-1
Rhizoctonia solani strain AG1-1A 843 843 84 0,0 99 KF907706.1

isolate HNGL01-3

Hinh 5. Panh gia kha nang déi khang cta xa khuin véi mau ndm KV13

Ghi chu: A. Phuong phép théi thach (mau xa khuan L2.5 biéu hién kha nang doi khang manh; H16, H15 va H7 khong biéu
hién kh4 nang déi khang), B. Phuong phép thi dich nuéi cdy (cac ching déu biéu hién kha nang déi khang)

Bang 2. Kha niang d6i khang ciia cac mau xa khuén véi chung KV13
bang phuong phap th dich nubi cay

Mé&u xa khuén Vvong v ndm (mm)  STT MA&u xa khuén Vong vé ndm (mm)
L2.5 32+4 6 H7 15+ 2
L2.4 24+3 7 X 102
H13 25+3 8 T2 213
H17 19+3 9 C4.1 27+ 3
H4 12+2 10 KH25 26+ 4
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dudng kinh vong vé6 ndm) ctia 10 mau xa khuén
dudc trinh bay & bang 2.

Két qua thu dudc cho thdy cac mau xa
khudn biéu hién kha ning d6i khang theo
phuong phap théi thach déu cé hoat doi khang
theo phuong phap thi dich nuéi cay. Diéu nay
ching t6 kha nang d61 khang 1a do nhiing chat
tiét ngoai bao ctia xa khuéin da tc ché su phat
trién cia ndm KV13. Trong cung diéu kién thi
nghiém, dich nudi cay cta cac miu L2.4, L2.5,
H13, KH25, C4.1 va T2 déu biéu hién kha nang
khang nam. Két qua phan tich ANOVA cho thay
c6 su khac biét vé gia tri trung binh (dudng kinh
vong vo ndm) cta cac miu xa khuén va khong
c6 su khac biét vé phuong sai (Sig. < a, 0,05).
Tiép tuc phan tich sdu ANOVA st dung kiém
dinh Duncan cho thdy mau phan lap L2.5 biéu
hién kha nang khang ndm khé vin manh nhA4t
va khac biét so v6i cac mau con lai. Mau xa
khuén phén lap L2.5 duge bao quan trong méi
truong YS 6 4°C dé tiép tuc cho cac nghién ctu
xac dinh tén va phat trién ché phdm phong tri.

4. KET LUAN

Bang cach st dung cac phuong phap quan
sat dac diém hinh thai trén déng rudng, phan
tich PCR-RFLP va xac dinh vung trinh tuy
rDNA ITS1 két hgp véi lay nhiém nhan tao trén
cac giong lia da phan lap va dinh tén duge 10
mau ndm R. solani giy bénh khé vin hai lda
thudc nhém R. solani Kuhn AG1- TA. Dya vao
két qua lay nhiém nhén tao, mau nadm kho vin
biéu hién ddc tinh manh nhét 1a KV13 da dugc
xac dinh. Dua vao phan tich d6i khang, ti 80
mau xa khuén phan lap da sang loc dugc 10
chtng biéu hién kha nang d6i khang véi mau
ndm khé van KV13. Mau xa khuén biéu hién

kha ning khang ndm bénh manh nhit L2.5 c6
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thé dugc st dung cho cac nghién ctiu nhidm phat
trién ché& phdm xa khuén khang bénh kho vin
hai laa.
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