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TOM TAT

N4m bénh 1a nguyén nhan hang dau dan dén hu hong n()ng san trudc va sau thu hoach, 1am giam ning suat va
hi¢u qua kinh té. Str dung B-1,3-glucanase trong phong chéng nim bénh cho rau ci sau thu hoach 1a huéng phat
trién tiém ning trong tuong lai. Nghién ctru ny tap trung vao viéc xac dinh méi truong va diéu kién nudi cay toi
vu dé thu dugc enzyme B-1,3-glucanase c6 hoat do cao nhat tir chang Bacillus siamensis ML3. Cac két qua
nghién ciru cho thay, méi truong tét nhat cho su tong hop enzyme B-1,3-glucanase tir chiung ML3 1a méi trudng
¢6 chua 0,65 g/L K,HPO,; 2,5 g/L KH,PO4; 0,5 g/L (NH,),SO0,; 2,5 g/L NaCl; 0,12 g/L MgS0,.7H,0; 40 g/L ri
duong; 1,5 g/L bot dau nanh; pH 7,0. Biéu kién nu0| cay tdi uu 1a ¢ 30°C, toc do lac 180 rpm, ty 18 tiép gidng la
1,5%. Hoat do enzyme B-1,3-glucanase khi nudi ciy chung ML3 trong cac diéu kién tdi wu dat 2,88 U/mL. Dich
enzyme B-1,3-glucanase thd tir chung ML3 véi hoat do 1,44 U/ml c6 kha ning @c ché nam Lasiodiplodia
theobromae KBTD NHA, Fusarium salawesiensi HUCL4 va Collectotrichum endophyticum HUPV2 véi ty 1€
lan luot 12 40,28%; 15,22% va 28,57%.

Tur khoa: Bacillus siamensis, 4-1,3-glucanase, diéu kién nudi cay, hoat do enzyme, khang nam bénh.

MO DAU

Nhiém n&m bénh 1a nguyén nhan hang dau dan dén hu héng rau cd triedc va sau thu hoach, trong qua trinh phan
phéi va bao quan. Théng thwdng, cac chét diét nAm héa hoc dwoc st dung dé kiém soat van dé nay. Tuy nhién,
néu diing nhiéu loai thudc héa hoc véi lidu lwong cao trong thdi gian dai sé tao méi trudng bat loi d6i voi cac
sinh vat c6 ich; tao diéu kién d& ndm bénh, cac loai con tring c6 hai khang thubc phat trién. O’ mét sé nuéc phat
trién, thubc diét ndm cé,nguc*)n gbc héa hoc bi han ché hoéc ,cém‘stv dung do du lwong con sét lai ngay cang téng
trén ndng san, trong dat gay 6 nhiém moi trwéng va cac van de co lién quan dén sirc khde con ngwm Vi vay,
viéc hucmg toi str dung mét gidi phap thay thé an toan hon dé giam thiéu sy hw héng cda ndng san sau thu
hoach |a can thiét. Trong do, bién phap st dung cac ché ph&dm enzyme duoc tao ra tiy vi sinh vat déi khang duoc
xem la huéng di day trién vong (Jeong et al., 2019; Tram et al., 2023).

Cac loai ndm bénh noi chung thuwong co thanh té bao dugc céu tao bdi cac thanh phan la glucan, cellulose,
chitin, chitosan, prorein, lipid,... trong d6 glucan va chitin 1a hai thanh phan chinh (Fesel, Zuccaro, 2016). Dé tiéu
diét cac loai nAm bénh, phuwong phap s dung ché phdm enzyme dé phan hay glucan va chitin cta thanh t& bao
ndm |& phwong phéap wu viét hon so véi viéc ding thube héa hoc. S dung ché phdm cé ngudn gdc tir vi sinh vat
d6i khang mang lai loi ich lau dai, gidm chi phi dau tw, than thién véi méi trudng va an toan cho sirc khde. Dong
thoi, phwong phap nay con gop phan phat trlen nén néng nghiép hiru co bén virng. Nhidu loai Bacillus da dwoc
chirng minh la co6 hiéu qua chong lai nhleu mam bénh thwc vat. Ching dwoc béo céo la chat kich thich tang
trwdng thuc vat, dwoc st dung dé san xuét nhiéu loai hop chét dbi khang va 1a déi tha canh tranh vé cac yéu td
tang trwéng nhuw khong gian va chét dinh dwéng véi cac vi sinh vat gay bénh khac théng qua qué trinh xam
chiém (Jeong et al., 2019; Tram et al., 2023).

Trong nghién ctru trede day, ching toi da phan 1ap dugc mot sb chang vi khuan c6 kha nang sinh enzyme B-1,3-
glucanase ngoai bao manh dong thoi ¢ kha nang khang lai cac loai nam bénh than thw hai 6t, trong d6 c6 ching
Bacillus siamensis ML3 (Tram et al., 2023). Nghién ctru nay trinh bay anh hwdng cia méi tredng va dieu kién
nudi cdy Ién kha nang san xuét -1,3-glucanase tir chiing ML3, mot enzyme rat tiém nang dé phat trién ché pham
phong trtr nam bénh trong twong lai.

NGUYEN LIEU VA PHUONG PHAP

Chung vi sinh vat

Chung vi khuan Bacillus siamensis ML3 c6 kha nang sinh enzyme pB-1,3-glucanase, cac ching ndm Fusarium
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salawesiensi HUCL4 va Collectotrichum endophyticum HUPV2 gay bénh trén cay ot, ching ném Lasiodiplodia
theobromae KBTD NHA gay bénh trén cdy sen do Vién Cong nghé Sinh hoc, Bai hoc Hué cung cap.

Xay dwng dwéng cong sinh trwéng va sinh tdng hop enzyme B-1,3-glucanase

Chung Bacillus siamensis ML3 dwoc nudi theo phwong phap cla Dewi et al. (2016). Dich giéng mat d6 0,5 x 10°
CFU/ML (1% v/v) dwoc cly vao 100 mL méi trwéng co ban cé bd sung 1% laminarin nhw 14 chét cdm (rng, nubi
cdy trong t0 lac. Dich huyén phu vi khudn dwoc thu tir 0-33 gid nuéi cay dé xac dinh mat do té bao va 12-33 gio
d& xac dinh hoat d6 enzyme.

Mat d6 té bao dwoc xac dinh thong qua do mat d6 quang (OD) dich huyén phu trén may quang phd (Spectro UV-
2650, Labomed, My) & bwéc séng 600 nm.

Dich nuéi cay dwoc thu bér]g ly tam 11.000 vong/phut trong 7 phit dé xac dinh hoat dd enzyme. Hoat d6 B-1,3-
glucanase dwoc xac dinh bang phwong phap so mau (Wu et al., 2018): tron 500 ML dich enzyme véi 500 uL dém
100 mM sodium acetate chtra 0,5% laminarin (pH 7,0), a c’y’40°C trong 30 phat. B6 sung 2 mL dung dich 1% 3,5-
dinitro salicylic acid (DNS), dun s6i trong 10 phut dé phat trien mau. Mat dé quang dugc do & bwéc séng 540 nm.
Nong dd glucose trong dich phé}n ¢ng dwoc xac dinh dwa trén dwong chuan glucose. Mgt don vi hoat dé cua B-
1,3-glucanase dwoc xac dinh bang lvong enzyme can thiét dé tao ra 1 umol dwong khiv trong thoi gian 1 phat &
dieu kién thi nghiém (Wu et al., 2018).

Anh hwéng ctia méi trwong va didu kién nudi cay dén hoat dé enzyme B-1,3-glucanase

Anh hwéng cda ngudn carbon

Anh hwéng ctia ngudn carbon dén qua trinh sinh tdng hop enzyme B-1,3-glucanase dwoc danh gia bang cach lén
men ching ML3 trong méi trwdng co bén (0,65 g/l KoHPO4; 2,5 g/l KH2PO4; 0,5 g/L (NH4)2SO4; 2,5 g/L NaCl,
0,12 g/L MgSO4 7H,0; 1,5 g/L dich chiét nam men (YE)) (Dewi et al. (2016) co6 bd sung laminarin, dai mach, yén
mach, bt mi, ri dwdng hoac glucose & nong doé 1% (wiv). Diéu kién nuéi cay: tiép gibng 1%, l4c 180 vong/phut,
nhiét dé phong, 21 gio. Nguén carbon tbi wu (1-5%) tiép tuc dwoc st dung dé khao sat ndng doé thich hop nhéat
(Pham Thj Tuyét Ngan et al., 2021).

Anh hwéng cda ngudn nitrogen

Anh huéng cta ngudn nitrogen dwoc danh gia bang cach nudi cy chiing ML3 trong méi tredng co bd sung cac
nguon nitrogen khac nhau nhw peptone, bot ddu nanh hoac YE v&i nong do 0,15% (w/v). Nguon nitrogen toi wu
(0,05-0,5%) dwoc str dung dé khao sat néng do thich hop nhat (Pham Thj Tuyét Ngan et al., 2021).

Anh hwoéng cda ty |é tiép giéng

Chang ML3 duwoc nudi cay trén méi trwdng toi wu véi ty |é tiép gidng tir 1-3% (Pham Thi Tuyét Ngan et al., 2021).
Anh hwoéng cda pH méi trirong

Chuang ML3 dwoc nudi cay trén méi trwdng tdi wu véi pH maéi trwdng nudi cdy dwoc khéo sat trong khoang 4,0-
8,0 (Nguy&n Thi Lam Doan, 2021).

Anh hwéng cda nhiét dé nuoi cay

Ching ML3 dwoc nudi cdy trén mai trwong toi wu véi nhiét do nudi cdy dwoc khao sat trong khoang tir 25-45°C
(Nguyén Thi Lam Doan, 2021).

Anh hwong cda téc d6 lac

Chiing ML3 dwoc nudi cay trén méi tredng téi wu vai tée d6 lac dwoc khao sat trong khoang 140-200 vong/phit
vOi cac dieu kién toi wu & trén.

Panh gia kha niang khang nam cuda ché pham p-1,3-glucanase tir ching Bacillus siamensis ML3

Dich enzyme B-1,3-glucanase thé tir chiing ML3 dugc thu bang cach ly tam dich nudi cdy & téc do 14.000 rpm
trong 15 phat. D& danh gia kha nang khang nam cda enzyme, cac ching nam dwgc nudi cay trén méi treong
PDA co bd sung dich enzyme ndng d6 50%. Kha nang trc ché ndm bénh cta enzyme dwoc danh gia sau 5 ngay
cay theo cdng thirc:

H = 22 X 100 (%)
Trong dé: Ry la dwéng kinh ndm bénh trén dia dbi chirng (mm) va R, dwéng kinh ndm bénh trén dia thi nghiém (mm).
Xr 1§ s6 lidu
Céc thi nghiém dwoc b tri theo kiéu hoan toan ngau nhién véi 3 1an I3p lai. Két qua thi nghiém dwoc xt ly dé thu

gia tri trung binh va phan tich Duncan’s test bang phan mém SPSS 20.0 voi mirc xac suét cé y nghia p<0,05, do
thi dwoc x&y dwng dwa trén phan mém Microsoft Excel.
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KET QUA VA THAO LUAN
Buwong cong sinh trwdng va kha nang sinh enzyme cia vi khuan Bacillus siamensis ML3

Mbi chaing vi sinh vat c6 téc d8 sinh trwdng khong giébng nhau; tdc do phan chia té bao & mébi giai doan la khac
nhau nén viéc xay dwng dwdng cong sinh trwdng va sinh enzyme ngoai bao la can thiét d& xac dinh dwgc thoi
diém thu sinh khéi va enzyme tét nhat. Két qua xac dinh mat do t& bao va hoat dd p-1,3-glucanase trén moi
truong chra 1% laminarin dwoc thé hién & Hinh 1.

Trong khodng thoi gian tir 0-9 gi®, vi khuadn & pha lag va sinh trwdng cham. Sau dé, tbc do sinh trwéng cla té
bao tang nhanh do bwéc vao pha log. Mat dd té bao ching ML3 thu dwoc sau 12 gir 1a 0,22 x 10° CFU/mL, sau
do ting dan va dat gia tri cao nhat 1a 0,51 x 10° CFU/mL sau 21 gi& nudi cay. Sau 21 gid, mat do té bao giam lién
quan dén su suy giam nguén dinh dw&ng trong méi trwdng. Hoat dd enzyme ciing thay ddi theo xu hwéng twong
tw v&i sy phat trién cla mat do t& bao. Hoat d6 enzyme & thoi didm 12 gio 1a 1,06 U/mL, tang dan va dat gia tri
I&n nhat & 21 gid nudi cay véi 1,82 U/mL; day la giai doan cudi cla pha tang trwdng va buwéc vao pha tinh. Két
qua nay twong ddng véi mot sd nghién clru da cong bd. Enzyme B-glucanase c6 ngudn gbc tir chiing Bacillus
subtilis SAHA 32.6 (Dewi et al., 2016) hay t&» ching B. subtilis ZJF - 1A5 (Ting et al., 2004) déu c6 hoat dé cao
nhét khi vi khuan sinh trwéng & cudi pha log va budc vao giai doan 6n dinh.

Anh hwéng ctia méi trwong va didu kién nudi cay dén hoat doé B-1,3-glucanase
Anh hwéng cda ngudn carbon

Dé danh gia anh hudng cta ngudn carbon Ién sinh trwdng va sinh enzyme, chiing ML3 dwoc nudi cay trong moi
trwdng co ban véi ngudn carbon la laminarin dwoc thay thé bdng mét trong cac ngudn dai mach, yén mach, bot
mi, ri dwéng va glucose. Dich nudi cdy dwoc thu sau 21 gie d& xac dinh hoat do6 enzyme. Két qua Hinh 2 cho
thdy, hoat d6 B-1,3-glucanase ctia chiing ML3 khi nudi cdy & cac ngudn carbon thay thé thdp hon so véi moi
trwdng chira laminarin va dat hiéu qua cao nhat khi st dung ri dwdng la ngudn carbon véi hoat d6 1a 1,75 U/mL
(Hinh 2). S& dung laminarin va ri dwdng lam ngudn carbon cho két qua khong cé sw khac biét théng ké vé kha
nang sinh enzyme sau 21 gi¢&» nudi cay. Tuy nhién, v&i ngudn carbon la ri dwdng, san phdm phu cta cong nghiép
duwdng mia c6 gia thanh thap, d& tim nén dwoc chon lam ngudn carbon thay thé cho laminarin trong cac nghién
ctu tiép theo.
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Hinh 1. Pwong cong sinh trwéng va hoat dé enzyme B-1,3-glucanase ctia chung Bacillus siamensis ML3
Kha n&ng sinh tdng hop B-1,3-glucanase cua chung ML3 cd sy khac biét ro rét & cac ndng d6 i dweng khac
nhau. Hoat do enzyme tang dan theo‘ nong dé ri dwong tir 1-4%, Qat gia tri lan Iu"c_yt la 1,68 U/m, 1,7 U/mL, 2,14
U/mL va cao nhat la 2,46 U/mL & nong d6 4%. Khi pé sung nguodn carbon & nong dé cao hon (5%), hoat d6
enzyme thu dwgc gidm chi con 1,37 U/mL (Hinh 3). Két qua nay ciing twong tw vé&i nghién clru cla Shabeb et al.

(2010), nhom tac gia da cho rang ndng dé i dwong khac nhau tir 2-20% la phi hop dé san xuét cellulase dbi voi
ching B. subtilis BM1. Ri dwong (4%) dwoc chon lam nguon carbon cho cac nghién ctru tiép theo.
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Anh hwéng cda ngudn nitrogen

Két qua nghién ctru &nh hwéng cta ngudn nitrogen dén hoat dd6 enzyme B-1,3-glucanase tir Hinh 4 cho thay,
hoat d6 enzyme trong moi treong c6 st dung peptone, bét dau nanh, YE dat tlr 2,22-2,69 U/mL va khéng cé sw
khac biét & mirc y nghia p<0,05. Két qua nghién clru nay phu hop véi két qua nghién clru cta Ting et al. (2004),
ca YE va bét dau nanh déu thich hop 1am ngudn nitrogen cho B. subtilis ZJF-1A5 sinh trwdng va sinh enzyme
B-glucanase. Nizamudeen, Bajaj (2009) ciing d& céng bb rang bét dau nanh 1a nguén nitrogen thich hop kich
thich san xuét endoglucanase tir ching Bacillus sp. NZ. Do bdt dau nanh cé gia thanh ré hon so véi cac ngudn
nitrogen con lai nén dwoc lwa chon cho qua trinh nghién ctru va san xuat enzyme p-1,3-glucanase tir chiing ML3.

Anh hwédng ctia ndng do bdt dau nanh dén hoat dd enzyme B-1,3-glucanase dwoc thé hién & Hinh 5. Hoat dd
enzyme téng dan khi bé sung bdt dau nanh néng d6 0,05 dén 0,15% va dat gid tri cao nhat la 2,81 U/mL tai néng
dd 0,15%. Hoat d6 giam dan & cac néng dé cao hon (0,25-0,5%), dat gia tri thAp nhat 1a 2,1 U/mL tai ndng do
0,5%. K&t qua nghién ctu cla ching tdi cho thdy ndng dd bot dau nanh thich hop cho san xuat enzyme la
0,15%, th&p hon nghién ctru ctia Nizamudeen, Bajaj (2009) véi ndng d6 bot dau nanh tdi wu 1a 0,5% khi san xuét
endoglucanase tr chling Bacillus sp. NZ.
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Anh hwéng cdaty |étiép giéng

Khao sét anh huéng cia ty 1é tiép gibng dwoc tién hanh véi 5 1y 1é khac nhau tr 1-3% (v/v) nhdm t6i vu dwoc
lwgng giong can thiét cho qua trinh 1én men. Két qua trinh bay & hinh 6 cho thay, hoat d6 enzyme tang dan theo
ty lé tiép gidng tir 1-2% véi gia tri lan lwot 1a 2,63; 2,71 va 3,09 U/mL. Hoat d6 enzyme glam dan & cac ty le tlep
glong cao hon va dat gia tri thp nhét 14 1,95 U/mL khi ty & gibng bd sung la 3%. Két qua nay phu hop véi két
qqa nghién clru clia Shankar, Isaiarasu (2011) khi sqn xuét cellulase t& chung' B. pumilus EWBCML1 trong céac
dieu kién moi trwdng khac nhau. Hoat dd cellulase toi da thu dugc khi nudi cay & 37°C trong 72 gi& voi ty 1é
giong 2%.
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Anh hwoéng cda pH méi trurong

Hoat déng clia enzyme phu thudc vao qué trinh gp cudn cla protein va nhay cdm vé&i cac yéu té moi trudng
nhw nhiét d, pH va ndng d6 mudi (Moran, 2018). Khao sat anh huéng ctia pH mai trwdng nudi cay (4,0-8,0) lén
hoat d p-1,3-glucanase cho thay, hoat do enzyme ting dan tlr pH acid dén trung tinh va giam xudng khi pH
base. Bacillus siamensis ML3 sinh truwdng tdt & mai truéng c6 pH 7,0 véi hoat dd cao nhét dat 2,99 U/mL (Hinh 7).
Da sb cac cong trinh nghién ctru san xuét p-1,3-glucanase tir chi Bacillus déu nhan thay pH 7,0 1a phu hep cho
san xuét enzyme, chang han, san xuét p-1,3-glucanase tr B. subtilis J1 (Narasimhan et al., 2013) hay B. subtilis
AF1 (Manjula, Podile, 2005).
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Hinh 6. Anh hwéng cua ty 1é tiép giéng Hinh 7. Anh hwéng cta pH méi trwong

Anh hwoéng cda nhiét dé nudi cdy

Kha néng téng hop enzyme B-1,3-glucanase cla chiing ML3 téng dan tr nhiét d6 25-30°C va manh nhét khi nhiét
dd nubi cay 30°C véi gia tri 3,02 U/mL. Hoat d6 B-1,3-glucanase gidm dan khi nhiét d6 nudi ciy tang 1&n 35, 40 va
45°C 1&n lwot 1a 2,39; 2,14 va 1,77 U/mL (Hinh 8). Két qua nghién ciru ndy phi hop véi két qua nghién cvu cla
Narasimhan et al. (2013) khi t&i wu héa qua trinh s&n xuat enzyme phan giai nAm (chitinase, p-1,3-glucanase va
cellulose) ti B. subtilis J1. Hoat d6 tbi da cGa ca ba enzyme déu dat dwoc khi nhiét dd ctia méi trwérng & 30°C.
Manjula, Podile (2005) ciing thu dwgc hoat dd enzyme B-1,3-glucanase cao nhét khi nuéi cay chdng B. subtilis
AF1 & nhiét d6 30°C.

Anh hwong cta téc dé lac

Téc do lac trong qua trinh nudi cly c6 anh hwéng dén kha nang sinh enzyme ciing nhw hoat d8 ctia enzyme B-
1,3-glucanase cua ching ML3. Hoat d enzyme tang dan theo toc d6 Iac tir 140-180 vong/phut voi cac gia tri lan
lwot 14 2,04; 2,28; 2,88 U/mL va thap nhat khi nudi & tbc d6 200 vong/phat (1,86 U/mL). Theo Manjula Podile
(2005), chaing B. subtilis AF1 dwoc nudi trong méi treong c6 laminarin 1%, YE 0,3%, pH 7, & 30° C voi tbc do lc
180 vong/phut thu dwoc enzyme téi da sau 3 ngay nuéi cay, twong tw nhw tbe do 1&c déi véi nubi cdy chiing ML3.
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Kha nang khang mét sé loai ndm cda ché pham enzyme B-1,3-glucanase

Bacillus néi chung va Bacillus siamensis ML3 néi riéng dwoc biét dén nhw mét tac nhan phong triv sinh hoc dbi
véi moét sé loai nAm gay bénh & thuc vat vi ching cé kha nang sinh ra cac enzyme ngoai bao nhw chitinase,
B-glucanase, protease, cellulase,... 1am suy gidam thanh t& bao, (rc ché sw phat trién ctia ndm bénh (Tram et al., 2023).
Chitin va B-glucan la cac polysaccharide chinh trong thanh té bao ciia ndm. Két qua thtr nghiém kha nang Grc ché
sinh trwéng ctia ndm bénh cho thay, dich enzyme B-1,3-glucanase thé tir chiing ML3 c6 kha nang (¢ ché sy phéat
trién cla cac ching ndm dwoc khao sat. Ching nAm KBTD NHA, HUCL4 va HUPV2 sinh trwéng trén dia déi
chirng (bd sung dich enzyme da bi bat hoat) cé dweng kinh tan ndm Ian lwot la 72, 46 va 63 mm. Trong khi do,
cac chiing ndm nay khi sinh trwdng trén moéi trwdng c6 enzyme B-1,3-glucanase duwdng kinh tang ndm dat Ian
lwot 14 43, 39 va 45 mm; twong (ng véi ty 1& trc ché 40,28%, 15,22% va 28,57% (Hinh 10).

Enzyme bét hoat

Hinh 10. Kha nang trc ché sw phat trién cia mdt s6 loai ndm béi enzyme B-1,3-glucanase ttr chiing ML3

KET LUAN

Mbi trwong tdt nhat cho sy tdng hop enzyme B-1,3-glucanase tlr ching ML3 1a méi truéng cé chira 0,65 g/L
K2HPOy4; 2,5 g/L KH2PO4; 0,5 g/L (NH4)2S04. 2,5 g/L NaCl, 0,12 g/L MgS04.7H20; 40 g/L ri dwdng; 1,5 g/L bot
dau nanh; pH 7. Biéu kién nudi cy tdi wu la & 30°C, téc dd lac 180 rpm, ty & tiép gidng la 1,5%. Hoat d6 enzyme
B-1,3-glucanase khi nuéi cy chiing ML3 trong cac diéu kién tdi wu dat 2,88 U/mL. Dich enzyme B-1,3-glucanase
thd t&r chiing ML3 v6&i hoat d6 1,44 U/ml c6 khd ndng (rc ché ndm Lasiodiplodia theobromae KBTD NHA, Fusarium
salawesiensi HUCL4 va Collectotrichum endophyticum HUPV2 véi ty |1& 1an lwot [a 40,28%; 15,22% va 28,57%.

Loi cdm on: Cong trinh duwoc thyc hién bang kinh phi ciia dé tai cap Bé Gido duc va Pdo tao nam 2022, ma s6 CT.2022.09.DHH.03.
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EFFECTS OF MEDIUM AND CULTURE CONDITIONS ON
B-1,3-GLUCANASE PRODUCTION OF Bacillus siamensis ML3

Pham Thi Diem Thi®", Nguyen Thi Bich Thao?, Nguyen Duc Chung?,
Truong Thi Phuong Lan®, Hoang Tan Quang1

!Institute of Biotechnology, Hue University
“University of Agriculture and Forestry, Hue University

3University of Medicine and Pharmacy, Hue University

ABSTRACT

Fungal diseases are the leading cause of damage to agricultural products, reducing productivity and economic
efficiency. Using B-1,3-glucanase in preventing post-harvest vegetables against fungal diseases in is a potential
method in the future. The aims of this study is determining the optimal medium and culture conditions to obtain
the highest activity B-1,3-glucanase from Bacillus siamensis ML3. The results shown that the suitable culture
medium for B-1,3-glucanase production from ML3 strain containing 0.65 g/L K,HPOy,; 2.5 g/L KH,POy; 0.5 g/L
(NH4),S0Oy; 2.5 g/L NaCl; 0.12 g/L. MgS0,.7H,0; 40 g/L molasses and 1.5 g/L soybean powder (pH 7.0). ML3
strain was culture at 30°C, shaking speed 180 rpm with the inoculum ratio of 1.5% (v/v). The B-1,3-glucanase
activity of ML3 strain reached 2.88 U/mL under optimal conditions. Crude f-1,3-glucanase enzyme solution
from ML3 strain (1.44 U/mL) has the ability to inhibit the growth ability of Lasiodiplodia theobromae MPA
NHA, Fusarium salawesiensi HUCL4 and Colletotrichum endophyticum HUPV?2 at a rate of 40.28%, 15.22%
and 28.57%, respectively.

Keywords: Antifungal, Bacillus siamensis, -1,3-glucanase, culture conditions, enzyme activity.
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