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Tom tit. B-1,3-glucanase tham gia vao qua trinh phén chia t&€ bao, hinh thanh hoa va su truéng thanh ctia
hat. Ngoai ra, p-1,3-glucanase ciing bao vé thuc vat chong lai su tdn cong ctia ctia cac loai ndm bénh. Hai
ching vi khudn c6 kha nang sinh tong hop p3-1,3-glucanase duoc chon nghién ctru la Bacillus sp. 4 va Bacillus
sp. 41 c6 kha ndng d6i khang véi nam Colletotrichum fructicola CL5 gay bénh than thw trén cay 6t. Két qua
nghién cttu cho thdy kha nang tich liy enzyme dat cuc dai cua chang Bacillus sp. 41 (1,202 + 0,04 U/mL cao
nhat tai thoi di€ém 12 giod) cao hon so véi chiang Bacillus sp. 4 (0,85379 = 0,04 U/mL cao nhat tai thoi di€ém 15
gi0). Hiéu qua kiém soat ndm bénh C. fructicola CL5 trong diéu kién in vitro ctia hai chiung Bacillus spp. thu
duoc rat cao (Bacillus sp. 4: 50,73% sau 6 ngay va Bacillus sp. 41: 57,39% sau 12 ngay). Trong nghién cttu nay,
B-1,3-glucanase ngoai bao tir hai ching vi khuan ¢ tiém nang tré thanh nhan t6 ki€ém soat sinh hoc than

thién véi moi treong nho hiéu suét e ché C. fructicola CL5 twong duong véi thudc trir ndm hoéa hoc Ridomil.

Tw khoa: $-1,3-glucanase, Bacillus, Colletotrichum fructicola, d6i khang sinh hoc
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Abstract. 3-1,3-glucanase is a crucial enzyme for the development of plants. It is involved in the maturation
of seeds, floral development, and cell division. Furthermore, 3-1,3-glucanase prevents the spreading of
diseases by fungal pathogens to plants. This study chose two bacterial strains that produced (-1,3-
glucanases, including Bacillus sp. 4 and Bacillus sp. 41 to attract fungus pathogen C. fructicola CL5 in chili
inhibition ability. The results indicated Bacillus sp. 41. (secreted highest enzyme activity of 1,202+ 0,04 U/mL
after 12 hours of culture), higher than that of Bacillus sp. 4 (enzyme reached maximal of 0,85379 + 0,04 U/mL
after 15 hours of culture). Two strains of Bacillus spp. achieved high control of C. fructicola CL5 under in vitro
conditions. (Bacillus sp. 4: 50.73% after 6 days and Bacillus sp. 41: 57.39% after 12 days). In this result, 3-1,3-
glucanase was produced by Bacillus spp. positively contributed to the control of C. fructicola CL5 causing

anthracnose disease in chili, which is equal to the commercial fungal pesticide Ridomil.

Keywords: 3-1,3-glucanase, Bacillus, Colletotrichum fructicola, biocontrol
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1 Pit van dé

Viéc dién tich canh tac dwoc md rong nh3m cung cap du san pham cho thi treong da gia
tang su lam dung cac hod chat bao vé thuc vat gdy anh huong nghiém trong dén da dang sinh
hoc, moéi treong thé nhudng, siic khoé nguroi néng dan va nguoi tiéu dung nong san [1]. Kiém
soat bénh hai tir ndm béng cac bién phép sinh hoc dwoc xem 1a mot giai phap thay thé tiém ning
v6i nhiéu 10i ich: an toan, bén viing, chu dong, than thién véi moi truong. Cac nhan t6 dugc st
dung thay thé cho thudc trit ndm tong hop bao gom: tinh dau, chiét xuat cadc hop chat khang nam
ttr thuc vat, vi sinh vat doi khang. Quan thé vi sinh vat ¢6 moi quan hé chit ché dén cong dong

thue vat trong viéc hd tro, ngan chan dich bénh lan rong.

Chi Bacillus chiém wu thé trong cac quan thé vi khuan trong dat (36%) va cd y nghia quan
trong vdi cac loai thuc vat phan b6 xung quanh [2]. Trong nghién cttu cua Cui va cs. [3], Bacillus
velezensis 8—4 phan lap tir khoai ty c6 kha nang d6i khang manh vé6i Phoma foveat, Rhizoctonia
solani, Fusarium avenaceum va Colletotrichum coccodes, cac nam bénh gay anh huwong dén chat luong
khoai tay, dong thoi nidng suat cta khoai tay dwoc xtt ly bang ching 8—4 cao hon 19,91 + 3,56%.
B. subtilis JN032305, phan 1ap ti than, ré 6t c6 kha ning ddi khang phd rong chong lai cdc mam
bénh thuc vat do vi khudn va ndm dua vao kha nang sinh tong hop chitinase, glucanase va
cellulase [4]. Ngoai ra, cac chung Bacillus ¢6 kha nang tao ra nhiéu hgp chat khac nhau trong qua
trinh sinh trudng: khang sinh [5], lipopeptide [6], cac chat hitu co bay hoi, ho trg cho cac hoat

dong trc ché’ mam bénh cling nhu tang tinh khang toan than cho cay trong.

Thanh t&' bao ndm duoc cau tao chu yéu tir glucan va chitin, cac polymer nay lién két véi
nhau bang cac lién két cong hoa tri tao thanh mot hé thdng mang ludi bén viing. a-glucan va p-
glucan 1a hai nhém chinh c6 trong thanh t€ bao ndm, trong dé p-1,3-glucan chiém tir 65% dén
90% toan bd ham luong p-glucan [7]. Cac lién két 1,3-p-D-glucoside trong p-1,3-glucan duoc xtc
tac thuy phan bdi p-1,3-glucanase. St dung p-1,3-glucanase dé€ bao vé thuc vat chong lai sy lay
nhiém ctia ndm bénh va ting cuong giai phéng cac chat kich thich mién dich lién quan dén thanh
t&'bao trong qua trinh phong vé da duoc dé xuét trong nhiéu nghién cttu [8]. Dya trén tiém nang
tng dung va tdm quan trong ctia cac bién phép kiém soat sinh hoc than thién véi moi treong,
nghién cttu nay duoc thyee hién nham khao sat kha nang kiém soat ndm gay bénh thuwc vat ctia
B-1,3-glucanase san xuat tir cac chiang Bacillus spp.. Két qua ctia nghién cttu la co s¢ cho cac thie
nghiém, nghién ctru san xuat cac ché phdm sinh hoc ¢6 chita p-1,3-glucanase an toan véi stec khoé
ngudi nong dan va ndng san; dong thoi cung cap dan liéu khoa hoc vé qua trinh sinh téng hop
enzyme (-1,3-glucanase boi vi khuan Bacillus spp. tao tién d€ cho viéc san xuat enzyme ¢ quy md

cong nghiép.
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2 Phuwong phap
21 Vatliéu nghién citu

Hai chung vi khuan Bacillus sp. 4 va Bacillus sp. 41 duoc phan 1ap va luu tri tai Phong thi

nghiém Cong nghé enzyme va protein, Vién Cong nghé sinh hoc, Dai hoc Hué.

Chung nam Colletotrichum fructicola CL5 gay bénh than thu trén 6t duwgc cung cap boi
Phong thi nghiém Cong nghé gen, Vién Cong nghé sinh hoc, Dai hoc Hué.

2.2 Xac dinh hoat d6 p-1,3-glucanase

Bacillus sp. 4 va Bacillus sp. 41 dwgc nudi cdy trong moi truong LB. Sau 16 gio nudi cay,
huyén phu té'bao (1%, v/v) duoc chuyén sang nudi long trén moi treong san xuat p-1,3-glucanase
(0,5 g Ita mi; 0,1 g K2HPO4; 0,3 g NaNOs; 0,05 g KCI; 0,05 g MgSOs; 0,05 g FeSO4 trong 100 mL)
pH 7, trong 24 gid & tdc dd 1ac 180 vong/phut, nhiét dd 37 °C [9, 10].

B-1,3-glucanase ngoai bao duwoc thu sau mdi 3 gid bing cach ly tdm & t6c dd
10.000 vong/phtt trong 10 phit. Hoat do p-1,3-glucanase dugc xac dinh bang cach do luong
duong khtr duoc giai phong tir hoat dong ctia B-1,3-glucanase trén co chat curdlan bang thudc
thir 3,5-dinitrosalicylic acid (DNS). Thanh phan phan tng bao gdm 0,5 mL dich enzyme va
0,5 mL sodium acetate 0,1 M chtta 0,5% curdlan; pH 5,5. Hon hop phan ting dwoc 1 6 40 °C trong
30 phut. Ly tam thu 0,5 mL dich noi, sau d6 thém vao 0,5 mL DNS 1%; dun s6i trong 10 phtt. Sy
giai phong duong khit tir phan tng enzyme co chét sé duoc xac dinh bang 1% dinitrosalicylate
va do d¢ hap thu 6 budc séng 540 nm [11].

Glucose tinh khiét sé dugc sit dung dé xay dung duwong chuan. Mot don vi hoat d¢ cua -
1,3-glucanase duoc xac dinh bfing luwong enzyme can thiét d€ tao ra 1 pmol duong khix trong thoi

gian mot phat ¢ diéu kién thi nghiém [12, 13].

2.3  Danh gia kha ning ddi khang ndm C. fructicola CL5

Ky thuat dong nudi cay duoc st dung dé€ phat hién hoat tinh d6i khéng in vitro ctia cac
chung Bacillus sp. 4 va Bacillus sp. 41 véi nam C. fructicola CL5. Nam C. fructicola CL5 duoc dat tai
trung tdm dia moi tredng PDA, cach vi tri trung tdm 3 cm; vi khudn dugc cdy theo duwong thang.
Mau d8i chiing chi cdy ndm. Cac dia duoc nudi cdy o 30 °C va theo doi trong 14 ngay. Su phét
trién ctia soi ndm C. fructicola CL5 duoc do va so sanh véi mitc tang trudng trung binh ctia dia
nam do6i ching [14]. Mbi thi nghiém dwoc thue hién ba 1an. Ty 1€ tic ché tang trudng (GIR) dwoc
tinh bang cong thitc sau [15].

GIR (%) = (C-T)/ C x 100

trong do, C la duong kinh sgi ndm trén mau d6i chiing khong cay vi khudn (mm); T la duong

kinh soi ndm ¢ nghiém thic (mm).
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Céc gia tri duoc ghi lai la gia tri cua ba lan do trén cac mau khac nhau va cac thi nghiém

duoc 1ap lai ba lan.

2.4  Khao sat kha ning d6i khang C. fructicola CL5 giy bénh than thw trén 6t

Thi nghiém dwgc bd tri theo kiéu hoan toan ngéu nhién, gom tdm nghiém thtc, moi nghiém

thitc ba qua 6t, 1ap lai ba lan:

—Nghiém thite 1 (D61 chiing duong): Xt 1y véi thude diét ndm héa hoc Ridomil Gold 68WG
(Syngenta, Thuy Si), véi cac thanh phan: Metalxyl M 40g/kg, Mancozeb 640g/kg.

— Nghiém thttc 2 (D61 chiing am): Tao vét bénh, xr ly véi nude cat.
— Nghiém thttc 3: Khong tao vét bénh, xtt ly v6i nude cat.
— Nghiém thtic 4: Tao vét bénh, lay nhiém véi nAm.

— Nghiém thtic 5-6: Xt ly v6i dich chiét enzyme thu tir cdc chung 4 va 41 trudce 24 gio 1ay
nhiém.

— Nghiém thttc 7-8: Xt ly véi dich chiét enzyme thu tir cac chung 4 va 41 sau 24 gio lay
nhiém.

Phuong phap thi nghiém: Dung dao lam tao cac vét thuong ¢ cac vi tri khac nhau trén qua
6t. Sau d6 phun 0,1 mL dich enzyme ngoai bao (0,5 U/mL) thu tit cac chung vi khudn da nu6i cay
trede d6 mdt ngay. Qua trinh phun dich enzyme duoc thuc hién ndm lan/qua dé€ dich enzyme
phu déu qua 6t. Cac nghiém thitc d6i chiing phun 0,5 mL nuéc va 0,5 mL thudc diét ndm hda hoc
Ridomil Gold 68WG (2%) cho nghiém thirc d6i chtiing duong. Sau d6 dat qua 6t vao dia petri co
gidy tham dé tao d6 am va dat trong diéu kién 25 °C [16].

Lay nhiém nhan tao: 24 gid sau khi xt ly v6i enzyme ngoai bao duwgc sinh tong hop tir cac
chang Bacillus spp., tat ca cac qua 6t dugc lay nhiém bang cach phun 0,1 mL huyén phtt ndm C.
fructicola CL5 véi mat do 106 bao tir/mL vao ting qua 6t tai vi tri tao vét thwong, phun ndm
lan/qua, dat trong diéu kién 25 °C. Téi phan lap, so sanh dé€ xac dinh chinh xac ndm gay bénh
than thuw trén 6t dung la ndm C. fructicola. Lwa chon 10 vét bénh ndng nhat trén mdi cong thiec d€
tinh kha nang trc ché' ndm bénh. Duong kinh vét bénh trén qua dugc do hang ngay, bit dau ti
ngay thit 6 dén ngay thit 12 sau khi thwe hién thi nghiém. Sw e ché C. fructicola duoc xac dinh
bang cach so sanh duong kinh ctia ton thuong theo ZhouA va cs. [17].
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3 K&t qua va thao luan
3.1 Kha nang tich luy B-1,3-glucanase ciia cac ching vi khuin déi khing

Két qua nghién ctru duoc trinh bay ¢ Hinh 1 cho thay chung vi khuan Bacillus sp. 4 & pha
log ttr 3-12 gio, mat do t&'bao cao nhat ¢ 12 gio véi ODsoonm= 0,912 + 0,003. Tai pha log sinh khoi
tébao tdng nhanh, day cling la khoang thoi gian p-1,3-glucanase tich luy dan, hoat tinh enzyme
ttr 3-12 gio tang tr 0,26 dén 0,75 U/mL va luong B-1,3-glucanase dat cuc dai tai thoi diém 15 gio
1a 0,85379 + 0,04 U/mL. Nhu vay, ¢ day cé su twong quan thuan gitra sinh khoi té'bao va qua trinh
san sinh B-1,3-glucanase ngoai bao. Sau thoi diém dd, lwong enzyme khong con dugc tang thém,
diéu nay 1a hop 1y véi mat do t&€' bao sau thoi diém 12 gio bat dau 6n dinh do vi khuadn budc vao
pha can bgmg, enzyme khong con duoc cac t& bao sinh tong hop manh va hoat tinh giam dan theo

thoi gian nudi cay chi con lai 0,20-0,21 U/mL sau 18 gio nudi cay.

Hinh 2 chi sy twong quan gitta mat do t€'bao va kha nang sinh hoat tinh p-1,3-glucanase ctua
Bacillus sp. 41 theo thoi gian. Drong cong sinh trudng ciing chi ra rang, sinh khéi ctia chting Bacillus
sp. 41 dat cuc dai tai thoi diém chin gio nudi cay voi ODsoonm= 0,832 + 0,009. Twong tng voi viéc
téng sinh khoi thi kha nang tich lily enzyme B-1,3-glucanase cing dién ra nhanh hon va hoat tinh
enzyme dat cuc dai (1,202 + 0,04 U/mL) sau chin gio nuodi cdy, nhanh hon khoang 1,5 1an so voéi
ching Bacillus sp. 4. Sau pha ting sinh, cac t& bao duy tri & pha can bang dén luc két thuc qua
trinh nudi 24 gio. Tuy nhién, hoat tinh enzyme c6 sy suy giam ro rét sau 15 gio nudi cay chi con
khoang 0,25-0,42 U/mL. Dén 24 gi0, enzyme giam manh vé 0,228 + 0,01 U/mL.

So sanh vdi cac nghién cttu trude d6 cho thdy chung Bacillus sp. 41 c¢6 téc do sinh trudng
nhanh, hoat tinh -1,3-glucanase cao hon so v6i Bacillus sp. 215 dat tai 25 gio nudi cdy (0,26 U/mL),
B. subtilis strain J9 (0,74 U/mL) [18, 19]. Tuy nhién, mdt s6 bao cao cho thay cac chung Bacillus khac
c6 kha nang sinh -1,3-glucanase cao hon nhw B. siamensis tai 72 gio nu6i cay (79,5 U/mL), B. safensis
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Hinh 1. Kha ndng sinh (3-1,3-glucanase ctia Bacillus sp. 4 theo thoi gian
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Hinh 2. Kha nang sinh 3-1,3-glucanase ctia Bacillus sp. 41 theo thoi gian

NAIMCC-B-02323 STJP (220,36 U/mL) [20, 21]. Sy khéc biét ngudn mau phan 1ap cé thé 1a nguyén
nhan dan dén sy khac biét vé thoi gian san xuat enzyme gifta cac ching Bacillus spp..

3.2 Kha ning ddi khang v6i ndm C. fructicola CL5 in vitro

Kha nang d6i khang ctia hai chiang Bacillus sp. 4 va Bacillus sp. 41 v6i nam C. fructicola CL5
duoc trinh bay 6 Bang 1. Sau sau ngay nuoi cdy, ca hai chung vi khuan déu c6 kha nang tec ché’
nam C. fructicola CL5.

Két qua 0 Bang 1 va kha nang d6i khang qua Hinh 3 cho thay, chang Bacillus sp. 41 c¢6 hiéu
qua ddi khang C. fructicola CL5 cao hon, twong dwong véi nghién ctru cta Aiting Z [22]. Quan sat
va theo doi toc dd phat trién ctua hé soi ndm, nhan thay mat do hé s¢i taing dan va moc chong 1én
nhau, ndm khong di chuyén khoi vi tri lan sgi trudc d6 ma tién vé phia khong c6 sy hién dién
ctia vi khuan. Quan thé vi khuan Bacillus sp. 41 van phét trién tot va ngay cang mo rong dién tich

theo thoi gian. Dén ngay thit 14, hiéu suat tic ché dat cao nhat véi 57,39 + 0,83.

Bang 1. Hiéu suat d6i khang v6i C. fructicola CL5 cta cac chung Bacillus spp. theo thoi gian sinh trudng

Chung Hiéu suit tc ché ndm theo thoi gian (%)

Bacillus 6 ngay 8 ngay 10 ngay 12 ngay 14 ngay
4 50,73 + 6,53 42,19 + 0,68 40,63 +2,07 37,54 +4,19 34,23 + 3,07
41 49,12 +1,16 50,62 +1,64 50,41 +2,06 54,45 +1,27 57,39 + 0,83
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Hinh 3. Kha nang d6i khang véi C. fructicola CL5 sau 14 ngay cta hai chung Bacillus spp. phan lap.

Chii thich: DCT: M4t trude ctia tan nam doi chimg, DCS: Mit sau ctia tan ndm d6i ching C. fructicola CL5
duoc cay trén moi truong PDA; 4: Bacillus sp. 4 c8y d6i khang v6i C. fructicola CL5 trén méi truong PDA; 41:
Bacillus sp. 41 cay d6i khang véi C. fructicola CL5 trén moi truong PDA.

Trong sau ngay nudi cdy dau tién, chung Bacillus sp. 4 cho hiéu qua tcc ché kha cao dat
50,73 + 6,53. Tuy nhién, sw phat trién cua hé sgi ndm bit ddu manh dAn ké tir ngay th 8 nén hiéu
suat chi con lai 34,23 + 3,07 vao ngay thut 14. Két qua nay cling twong duong véi nghién ctu ctua
Chen [23], ti 1¢ trc ché& trung binh in vitro khoang 33,8% gitra cac chung Bacillus véindm C. fructicola
trén moi treong PDA. Hiéu qua d6i khang C. fructicola CL5 ctia ching Bacillus sp. 41 kha manh,
twong duong véi nghién ctru ctia Tran Thuy Trang va cs. [24], chung Bacillus BHCMS8.3 c6 hiéu
suat doi khang dat 81,58% sau 15 ngay doi voi Colletotrichum scovillei. Li va cs. [25] da sang loc
175 vi khuan ndi sinh thu dwgc chuing B. licheniformis YB128 c6 hiéu suat trc ché 86,1%. Bacillus
BHL21 dat hiéu suét ttc ché 79% trong diéu kién phong thi nghiém [26]. Hoat tinh khang ndm
cua chung vi khuan B. tequilensis YYC 155 dat 56% sau chin ngay dong nuoi cay kép véi C.
fructicola [17].

3.3 Kha ning kiém soéat bénh than thw in vivo gy ra béi C. fructicola CL5 trén qua 6t

Két qua tir cac nghiém thirc 2, 3, 4 cho thay, nam phat trién tot trén qua 6t ¢é tao vét thuong;
qua 6t khong tao vét thuong tir triedc thi khong bi nhiém nam (chi tiét tai Hinh 4). Cac nghiém
thitc xtt ly v6i enzyme tir vi khuan d6i khang truede khi lay nhiém nam C. fructicola CL5 mang lai
hiéu qua cao trong vai tro phong va diéu tri bénh. Ca hai chung vi khuén thtr nghiém déu c6 kha
nang kiém soat duoc vét bénh gay ra boi C. fructicola CL5. Trong d6, hiéu qua cua chung Bacillus
sp. 4 xtt Iy trude khi cdy nadm dat 50,94% + 7,1% sau 6 ngay lay nhiém, tiép tuc phun enzyme dén
ngay thit 8, 10, 12 cho thay hiéu qua kiém soat giam dan chi con 28,07% +7,96% vao ngay thi 12.
Dai v6i chung Bacillus sp. 41, xie ly triede va sau khi tao vét déu dat hiéu qua cao (79,17% +27,78%
xtt 1y sau cdy va 69,08% + 5,2% xt ly trwede khi cdy nam) (chi tiét tai Bang 2). So véi thudc diét
nam hoéa hoc Ridomil thi ching Bacillus sp. 4 6 kha nang diét ndm twong duwong trong khi chung
Bacillus sp. 41 cho két qua cao hon Ridomil khoang 9% da cho thay kha nang kiém soat bénh hai
sau khi qua 6t bi ton thuwong béi ndm dat hiéu qua cao hon hén so véi viéc phun phong bénh

cting nhu st dung thudc diét nam hoa hoc Ridomil. Két qua nay phu hop véi két qua nghién ctru
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Bang 2. Hiéu suét trc ché ndm bénh C. fructicola CL5 theo thoi gian bang enzyme ngoai bao

Hiéu suit ttc ché nim theo thoi gian (%)

Cong thirc Chung Bacillus
6 ngay 8 ngay 10 ngay 12 ngay

Xirly bing enzyme ~ Bacillussp.4  509+71  3847+991 3470432 28,07+7,9

trude khinhiém ndm  poiiyssp. 41 69,08+52  67,76+594  6507+432 4657605

Xt 1y bdng enzyme  Bacillussp.4 ~ 50,02+557  39,15+501  32,72+432  3094+7,45

kh. h. x AT
SAU KM MUEMNAM g cillus sp. 41 641042393 79712705  7949+432  79,14+2778

Xt ly bang thudc
diét ndm Ridomil ~ Khongb&sung  5694+6,05 48,8355 40,52 + 8,28 38,86 + 5,67
Gold 68WG (2%)

cua Fang va cs. [27], #-1,3-glucanase bgls27 ¢ kha nang phd v6 mang t€ bao A. flavus va A.
fumigatus bang cach thuy phan 1,3-B-glucan thanh glucose lam soi ndm biénh dang, dé bi ton

thuong va gay chét té' bao nam.

Hinh 4. Kha nang tc ché' C. fructicola CL5 trén qua 6t ctia hai chiung vi khudn Bacillus spp. sau 7 ngay

Chii thich: A: D61 chiing duong (Ridomil Gold 68WG); B: D6i chiing ¢6 tao vét bénh va phun nuwéc
cat; C: Bdi chimg khong tao vét bénh, phun nuwéc cdt; D: Doi ching tao vét bénh va phun bao ti; E. Doi
chiing tao vét bénh va phun bao tir 1én vét thuong; F, H: Ot xit Iy bang dich nudi ciy ngoai bao chung
Bacillus sp. 4, Bacillus sp. 41 trudc khi cdy ndm; G, I: Ot xit ly bang dich nubi cdy ngoai bao chung Bacillus
sp. 4, Bacillus 41 sau 24 gio cady nam.
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4  Kétluan

Hai chung vi khudn Bacillus sp. 4 va Bacillus sp. 41 san sinh -1,3-glucanase cao nhat tai
thoi diém twong tng 1an luot 1la 15 gio va 12 gio; trong dd, chung Bacillus sp. 41 ¢ hoat tinh cao
hon ching Bacillus sp. 4. Enzyme ngoai bao tir hai ching vi khuan nay c6 kha ndng ngan chan sy
phat trién ctia C. fructicola CL5 véi mic twong duwong hodc cao hon so véi thude diét ndm héa hoc
nhu Ridomil Gold 68WG ¢ néng d6 2%. Kha nang sinh p-1,3-glucanase ¢ hoat tinh manh ctia
hai chung Bacillus sp. 4 va Bacillus sp. 41 la tién d€ cho cac nghién cttu tiép theo.

Thong tin tai trg

Nghién ctru duoc tai trg boi Chuong trinh hoc bong dao tao thac si, tién si trong nwdce cua
Quy d6i mdi sang tao Vingroup (VINIF), ma s6 VINIF.2022.TS056; Chuong trinh Nhém Nghién
ctru manh cta Dai hoc Hué, ma s6 NCM.DHH.2020.11 va D¢ tai cap B6 Gido duc va Pao tao, ma
s6 CT2022.09.DHH.05.
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