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Selection of lactic acid bacteria producing acidic tolerant
enzyme [-galactosidase (pH 2 - 3)
Nguyen Hoang Anh, Ho Tuan Anh
Abstract

In this study, 82/265 strains of lactic acid bacteria were determined to produce -galactosidase by using agar plate
supplemented with X-gal. Of which, strains RGH7.1, RGH6.1, RGH8.8 produced extracellular p-galactosidase with
the highest enzyme activity, 685.95 U/L, 498.92 U/L and 492.23 U/L, respectively. B-galactosidase of these three
strains had high activity at pH 2 and 3 with their relative activity was from 74.32 - 83.16%, 86.49 - 93.24%. In
addition, residual enzyme activity was still remained over 50% after 4 hours of incubation at pH 2 and 3. Among
them, -galactosidase from strain RGH7.1 was the best in terms of stability at pH 2 and 3 after 4 hours of incubation;
residual enzyme activity was remained 50.01% and 65.14%, respectively. Results of this research indicated that
extracellular B-galactosidase of strain RGH7.1 was promising one which could be applied in free lactose milk
production and capsules containing of 3-galactosidase with stability at with pH 2 and 3 for intolerant lactose people.
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CAI TIEN CONG NGHE SAN XUAT CHE PHAM NAM XANH
Metarhizium anisopliae DE PHONG TRU RAY NAU HAI LUA
Tran Van Huy', Pham Vin Nha', Nguyén Thi Nga',
Nguyén Manh Cuéng?, Va Xuan Trung? Pham Viét Hong?,
Lé Thi Thu Hién’, Nguyén Trudng Phi’

TOM TAT
Ché phdm sinh hoc ¢6 nguén gdc tii ndm xanh Metarhizium anisopliae c6 nhiéu tiém nang trong phong trii rdy
néu hai lda. Tuy nhién, d€ phat trién thuong mai hoa trén thi truong, san phdm cin phai cai tién vé tao dang sti dung.
Trén co s§ nghién ctiu ky thuét tdch bao ti tinh bing hop ray véi mat ray 200 pm, b8 sung bi sit kich thuéc 10 mm,
da thu dugc lugng bao ti tinh 16n va it tap chét va da phoéi tron bao ti tinh v6i chat phu gia PG1 tao dang bot thim
nudc. Ché phdm dang mai bao gém bao tii tinh khiét cong chit phu gia PG1, c6 ham lugng bao ti cao trén 10'°bt/g,

! Vién Bao vé thuc vat; > Trung tim Ung dung Khoa hoc va Cong nghé Nam Dinh
3 Cuc Ung dung va Phat trién Cong nghé
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liéu lugng sti dung thdp 500 g/ha. Ché phdm dé st dung, co thé pha truc ti€p vao trong binh phun, khong phai tach
loc, khong gy tic binh. Hiéu lyc phong tri rdy niu trén dong rudng ctia ché phdm dat 72,8%. Thoi gian bao quan

ché phim kéo dai trén 12 thang.

T khoéa: Riy nau, ndm xanh Metarhizium anisopliae, bao tt tinh, chét phu gia PG1

I. DAT VAN PE

Ray nau (Nilaparvata lugens) la mot trong nhiing
déi tugng gay hai nguy hiém trén ciy lia ¢ nudc ta
(Tran Véan Huy va ctv., 2012). Phong trii bang thuéc
héa hoc trong mét thoi gian dai da huy diét thién
dich, thac ddy hinh thanh tinh khang thuéc dan dén
nguy co rdy nau bung phat thanh dich. Ray nau s6ng
trong hé sinh thai rudng lta, c6 d6 4m cao nén ching
bi nhiéu loai ndm ky sinh giy chét tu nhién. Trong
cac loai ndm ky sinh thi loai ndm xanh Metarhizium
anisoplie c6 nhiéu tiém ndng nhan nuoi san xuit ché
phém sinh hoc d€ phong trii rdy nau (Jin S. F et al.,
2008; Lé Van Trinh va ctv.,, 2008; Nguyén Thi Loc,
2009). Trong giai doan nam 2014 - 2016, Trung tam
Ung dung Khoa hoc va Cong nghé Nam Dinh da
phoi hgp véi Vién Bao vé thuc vat nghién ctu thyc
hién dy 4n “Hoan thién cong nghé san xudt, ung
dung ché phdm sinh hoc tri rdy niu hai lda tai Nam
binh”. Ché phim da mang lai nhiing hiéu qua nhét
dinh: Lam gidm t4n suét st dung thudc trii sdu héa
hoc, an toan véi ngudi st dung va thién dich va it
hinh thanh tinh khang thudc dan dén hiéu qua tru
ray nau bén viing (Nguyén Manh Cuong, 2016). Tuy
nhién dé phat trién san phdm va thuong mai hoa trén
thi truong thi ché phdm c6 moét s6 han ché: Dang ché
phdm bao gém bao ti va co chit gao gy ra mot s6
khé khén trong st dung nhu phai loc bao tu trude khi
dua vao binh phun. Ché phdm c6 khéi lugng 16n tén
kém vén chuyén va kho bai, thoi gian bao quan ngan
3 thang. D€ khic phuc vin dé nay, trong khuén kho
thuc hién nhiém vu “Trinh dién, két néi cung - ciu
va xuc tién thuong mai héa cong nghé nam 20167
Trung tim Ung dung tién b KH va CN Nam Dinh
da dugc Cuc Ung dung va Phat trién cong nghé phéi
hgp cung chuyén gia trién khai cai tién cong nghé
san xuét ché€ phdm ndm xanh bang ky thuit tich bao
tt tinh va phdi tron véi chét phu gia d€ ting thoi gian
bao quan.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- Ché phdm n4m xanh Metarhizium anisopliae.
- Chét phu gia PG1.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp tdch loc bao tii tao dang ché
phdm tii sinh khéi ndm xanh

- Thi nghiém xdc dinh kich thu6c mit ray bao tu
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thich hgp: Thi nghiém dugc bé tri v6i 4 cdng thic,
tuong Ung véi 4 loai mét ray cé kich thudc khac
nhau: 150, 200, 300 va 450 um. S& lugng ndm lic
trén mot mé 1a 5 kg va thoi gian lic 1a 5 phat/mé.
Mbi cong thiic bé tri 3 1an nhic lai.

- Thi nghiém b sung bi sit vao hop ray bao ti:
Thi nghiém dugc bo tri 4 cong thiic tuong ting véi
4 loai bi sat ¢6 dudng kinh khac nhau: 5, 10, 15 va
20 mm. S6 lugng ndm lic trén mot mé 1a 5 kg va
thoi gian lac 1a 5 phat/mé. Moéi cong thitc bo tri 3
14n nhéc lai.

- Phuong phép danh gia khé ning séng cua bao
tt sau khi phdi tron véi chit phu gia PG1 véi ty 1é
10% bao tt tinh va 90% chat phu gia PG1: Danh
gia kha nidng séng clia bao ti ndm xanh véi chat
PGl & cac mdc thoi gian: 1, 2, 3, 4, 6, 9, 12 thang
bing phuong phdp kiém tra sy hinh thanh khuin
lac ctia bao tl trén moi truong N1: Ly mau 1gr ché
phdm pha loang 6 10 va cdy 0,1ml dich nén dia moéi
trudng nudi ciy N1 hodc dit § 28°C trong 5 ngay dé
dém s6 lugng khudn lac ndm.

2.2.2. Phuong phdp thii nghiém ché phdm trén
dong ruong

Thi nghiém dénh gid hiéu luc ctia ché phdm tru
rdy nau hai lta trén dong rudng tién hanh tai Nam
binh dugc b6 tri véi 4 cong thic (CT): CT 1 ché
phdm nim xanh dang hat (chua cai tién), CT 2 ché
phdm ndm xanh dang bot thdm nudc (cai tién), CT 3
thudc trii sau Bassa 50EC va CT 4 d6i chting khong
phun. Mbi cong thic 3 14n nhic lai, méi lan nhéc
lai 1a 40m?. Chi tiéu theo doi: Mat d6 ray nau tai cac
cong thtic trude va sau 7, 10 ngay xt ly.

2.2.3. Phuong phdp xii ly sé liéu

- Céc tham s6 thong ké co ban xu ly bang phan
mém Microsoft Excel 2007.

- Danh gia su sai khic cac chi tiéu biang phan
mém Statistix 9.0
2.3. Thoi gian va dia diém nghién ctu

- Thoi gian: Tt thang 1 dén thang 6 nam 2017.

- Trung tim Ung dung tién b6 KHCN Nam Dinh.

I1I. KET QUA VA THAO LUAN

3.1. Két qua nghién ctiu tach loc bao ti, tao dang
ché phim tit sinh khdi nAm xanh

Theo quy trinh ci, dang ché phdm ndm xanh 1a
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dang hat tho bao gom hat gao va bao ti ndm. Dang
ché phdm nay gay kho khin cho viéc bao quan, van
chuyén va st dung do khdi lugng ché phdm 16n,
ton dién tich bdo quan, vin chuyén. Péc biét khi st
dung phai tién hanh budc tach loc bao ti ra khoi
hat gao nén gay tdm ly ngai dung ctia ngudi dan. bé
khic phuc nhugc diém nay da tién hanh tach bao ta
tinh ra khoi co chat gao bang may ray bao tu. D€ thu
dugc lugng bao tii 16n va it tap chit da thd nghiém
cac kich c& mat ray khac nhau. Két qua thi nghiém
cac loai ray bao tl dugc trinh bay trong bang 1. Két
qua tht nghiém cho thay khéi lugng bao tt thu dugc
ty 1 thuén véi kich thudc mit ray tuy nhién & cong
thiic mét ray la 300 va 450 cho lugng tap chit 16n.
Daéi v6i kich thudc mét ray 1a 150 pm cho lugng bao
tt 42,4 gam /kg it hon so véi mat ray c6 kich thudc
200 um (51,2 g). Vi vay kich thudc thich hgp dé ray
bao tii 1a 200 pm (Bang 1).

Bang 1. Anh hudng ctia kich ¢ mét ray dén hiéu suit
thu bao tt ndm xanh Metarhizium anisopliae
(Vién Bao vé thuc vat, 2016)

Cong Kich cd mat ray | Lugng bao tu thu dugc/
thic (um) kg ndm /5 phut (g)

I 150 42,4c
II 200 51,2b
III 300 58,1a
v 450 60,4a
CV(%) 2,43
LSD, 257

Ghi chu: Bang 1, 2, 4: Cdc chit cdi khdc nhau trong
cung mot ¢t biéu thi sy sai khdc cd y nghia 95%.

Dbé thu dugc lugng bao tit cao hon, da bé sung
bi sat vao hop ray, két qua thu nghiém kich thudc bi
sit b6 sung vao hop ray dugc trinh bay trong bang 2.
Két qua tht nghiém cho thdy khi bd sung bi sét vao
hop ray thi lugng bao ti thu dugc 1a cao hon. Trong
cac loai bi thi loai c6 dugc kinh 1a 10mm cho khdi
lugng bao tii (62,6 g) tuy thap hon 2 loai bi ¢6 dudng
kinh 15 mm va 20 mm nhung véi lugng tap chét it.
Vi vay da lya chon loai bi kich thugc 10 mm dé b
sung vao hop long ray bao tu.

Dé tang thoi gian bao quan bao ti ndm xanh, da
phoi tron bao th tinh véi chat phu gia PG1. Banh
gia thoi gian bao quéan bao tli ndm sau khi phdi tron
dugc trinh bay trong bang 3. Két qua danh gia kha
nang song cta bao ti ndm xanh sau cac mdc thoi
gian kiém tra cho thdy, sau khi phoéi tron véi chat

phu gia PG1 thi thoi gian sdng cia bao t& ndm nang
1én 10 rét. Tai cong thiic phoi tron, sau 9 thang lugng
bao tti song dat 2,8 x 10° Cfu/g, sau 12 thang dat 1,0 x
10° Cfu/g, trong khi 6 dang cti lugng bao ti gidm rat
nhanh sau 3 thang con 1,2 x 10® Cfu/g, sau 6 thang
s0 lugng bao tl s6ng chi con 1,2 x 10° Cfu/g va sau 9
thang lugng bao tii song con lai rat thap.

Bang 2. Anh huéng ctia kich thudc bi bg sung
vao trong hop ray bao ti dén hiéu sudt thu bao tu
nam xanh (Vién Béo vé thuc vat, 2016)

Cong L ’le(‘)'l'lg‘ Lugng bao tlf thu
thiic Maitray | kinhbisat = dugc/ lfg nam/5
(mm) phut (g)
I 200 um 5 mm 55,3d
II 200 pm 10 mm 62,6¢
I 200 um 15 mm 65,4ab
v 200 pm 20 mm 67,5a
CV(%) 3,58
LSD, 5 4,48

Béng 3. Ké qua thii nghiém kha ning s6ng ctia bao tt
ctua ndm xanh trong chét phu gia & diéu kién nhiét d6
phong thi nghiém (Vién Bao v¢ thuc vét, 2016)

Bao ti bam Bao ti tinh

Thoi gian bao trén co chat phdi tron véi

quan 20 (Cfu/g) chit phu gia

8 8 PG1(Cfu/g)
Ban dau 1,0 x 10° 2,0 x 10°
Sau 1 thang 8,8 x 10® 1,8 x 10%°
Sau 2 thang 2,5x 108 1,5 x 10"
Sau 3 thang 1,2x10® 1,1 x 10"
Sau 4 thang 3,1 x 107 9,2 x 10°
Sau 6 thang 1,2 x 10° 52 x 10°
Sau 9 thang - 2,8 x10°
Sau 12 thang - 1,0 x 10°

Ghi chi: (-) Lugng bao tii séng con lai rdt thdp
< 10°Cfu/g, khéong on dinh

Tu két qua cai tién cong nghé, dé tai da san xuat
ché phdm dang bot thim nudc bao gém ti tinh va
chét phu gia. Két qua tht nghiém hiéu luc cua ché
phdm dang bon thdm nudc trén dong rudng (Bang
4) cho théy, ché phdm san xuit theo cong nghé méi
cho hiéu qua phong trii dat 72,8% sau 10 ngay phun
& liéu lugng 0,5 kg/ha, cao hon ché phim dang ci
(hiéu luc dat 69,1%) vdi liéu lugng la 30 kg/ha. Nhu
vay ché phdm dang mdi cho hiéu qua phong trii cao
hon véi liéu lugng sti dung it hon.
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Bang 4. Két qua thi hiéu luc phong trit rdy nau trén déng rudng
ctia ché ph&m ndm xanh dugc san xuit theo cong nghé cai tién (Nam Dinh)

o Hiéu lyc phong tru rdy nau sau phun
Cong thiic Liéulugng M:'l:ui(i ll‘)alzrul:lau 7 ngay 10 ngay
thinghiém  phun/lha (con/m?) Mat d6 rdy nAu  Hiéuluc =~ Matdo rdynau | Hiéu luc
(con/m?) (%) (con/m?) (%)
N4m xa,n.h 0,5kg 562,3 341,7b 58,9 437,3¢ 72,8
(CN méi)
Bassa50EC 1,51it 526,3 198,7¢c 74,5 495,3b 67,1
béi ching Khong phun 524,6 775,3a - 1498,7a -
CV(%) 2,80 2,25
LSD,,, 23,4 32,7

Nhu vay sau qud trinh nghién ctiu thtt nghiém da
cdi tién va hoan thién dugc quy trinh san xudt dé san
phém c6 thé thuong mai hoa trén thi trudng véi cac
uu diém cu thé dugc trinh bay trong bang 5.

Béang 5. Danh gia uu diém ctia ché phdm ndm xanh

Metarhizium anisopliae sau céi tién cong nghé
(Vién Bao vé thuc vat, 2016)

Cacchitiéu | Congnghécii CO?.g 8 he
cai tien
Ham lugng ) 0
bio i 1x 10° bt/g 2x 10" bt/g
Kha nang . .
bdo quén 6 thang 12 thang
Dang hat: Bot thAm nudc:
Dang st dung Bao tt + Co Bao tt tinh + chat
chét gao phu gia PG1
Liéu lugng
sii dung 20kg/ha 0,5 kg/ha
Hiéu luc
i B 0, 0,
phong trii ray 70,0% 72.8%

Uu diém ctia cong nghé sau cai tién la: Dang ché
phdm la dang bt thdm nudc, bao ti tinh khiét cong
chit phu gia, ham lugng bao tu cao 10 bt/g, liéu
lugng st dung thap 0,5kg /ha, thoi gian bao quan
dai, dé st dung, pha tryc tiép vao trong binh phun.

IV. KET LUAN VA DE NGHI

4.1. Két luan

- Di tao dang ché phdm dang bot thdm nudc, bao
td tinh khiét cong chéit phu gia PG1, ham lugng bao
tt cao trén 10" bt/g, liéu lugng st dung ché phdm
thép 500g/ha, ché phdm dé st dung trén dong rudng.
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- Pa ning cao dugc thoi gian bdo quan ché phdm
nidm xanh trén 12 thang trong diéu kién nhiét do
phong. Hiéu lyc phong tri rdy nau trén déng rudng
cua ché phdm dat 72,8%.

4.2. D& nghi

San xuét thii nghiém ché phdm nidm xanh dang
boét thdm nudc d€ tru rdy nau trén dong rudng theo
huéng bén viing.
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Improving production technology of ometar Metarhizium anisopliae preparation
for brown backed rice plant hopper prevention

Tran Van Huy, Pham Van Nha, Nguyen Thi Nga,
Nguyen Manh Cuong, Vu Xuan Trung, Pham Viet Hong,
Le Thi Thu Hien, Nguyen Truong Phi

Abstract

Bioproduct of Metarhizium anisopliae shows its great potential in controlling the brown plant hopper. However,
the characteristic of the final product is still need to be improved for the better commercialization. A number of
pure spores was obtained based on the spore splitting technique by using screen with mesh size of 200 um. The
preparation pervious powder included pure spores with more than 10'°bt/g and PG1 addition agent, and the powder
dose used was low by 500 g/ha. The preparation pervious powder can be directly dissolved inside the sprayer without
any addition refinement. The 72.8% preventing effect of the preparation was achieved, furthermore, the new form
of the product offered a great extension in preservation time which made the preparation keeping use within a year.

Key words: Brown planthopper, Metarhizium anisopliae, spore, PG1 addition agent
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KET QUA GIAM DINH VA MOT SO DAC PIEM CUA NAM Botrytis cinerea Pers.
GAY BENH THOI XAM TREN HOA THUQC DUQC (Dahia pinnata Cav.) TAI VIET NAM
Mai Vin Quan', Duong Thi Nguyén?

TOM TAT

Botrytis cinerea 1a tac nhin gy bénh th6i xam trén nhiéu loai cdy trong khac nhau tai Viét Nam. Trong nghién
ctu nay, 15 miu nim phan 14p ti ciy hoa thugc dugc (Dahia pinnata Cav.) bi bénh thdi xdm trong tai Péng bang
song Hong va Trung du mién nui phia Bic. Két qué phén loai dya vao dic diém va kich thugc bao tit da ghi nhan tét
ca 15 ngudn ndm déu thudc ndm Botrytis cinerea. Phan ting PCR véi cdp primer dédc hiéu C729+/C729- da khuéch
dai sin phdm PCR véi kich thudc khodng 730 bp tii tt cd cdc ngudn ndm. Két qua gidi trinh ty gen va phén tich
ciy pha hé da khing dinh ndm B. cinerea Pers. 13 tdc nhan giy bénh théi xdm trén hoa thugc duge. Két qué nghién
ctiu ddc diém sinh hoc ctia ndm B. cinerea Pers. trén cac loai méi trudng, diéu kién nhiét do va thoi gian chiéu sang
khéc nhau cho thdy c¢6 sy khdc nhau vé kha nang phat trién ctia sgi ndm, san sinh bao t va hinh thanh hach ném.
Trong 4 loai moi trudng, ndm phat trién manh nhat trén moi trudng BD; tuy nhién, ndm hinh thanh nhiéu loai hach
ndm I6n sau 3 ngay trén moi truong Czapek. Trén moéi truong PDA ndm chi hinh thanh bao tt & nhiét d6 15°C sau
8 ngay nuoi cdy. Ndm phét trién t6t & diéu kién t6i hoan toan va 12 gid sing xen ké 12 gid t6i. Ndm chi san sinh bao
tt trong di€u kién sdng hoan toan.

T khoa: Botrytis cinerea, bénh théi xam, Dahia pinnata Cav.

I. DAT VAN PE

Nam Botrytis cinerea Pers. la mot trong nhiing
loai ndm géy hai trén nhiéu loai hoa, rau, cay én
qua 6n déi, cay dugc liéu & cac viing khac nhau trén
thé gidi va Viét Nam. Tai Viét Nam, ndm B. cinerea
da phat sinh va gay hai nghiém trong tai cac viing
trong hoa, cay dn qua 6n déi va cay thuc phim tai
vung Trung du mién nui phia Bac, Pong bing song
Hoéng va Da Lat - Lam DPong. Bénh cht yéu gay hai
trén qua, cudng qua, dai hoa, canh hoa va la lam cho
cac bd phan nay bi thoi va xudt hién 16p méc mau
xam bao pht trén bé mit. Ndm B. cinerea 1a mét d6i

tugng gay hai quan trong trén cac loai hoa, ndm gay
thoi hoa, 14 lam giam nang suit, chit lugng ctia cac
loai hoa héng, cuc, thuge duge (Pang Vi Thi Thanh
va ctv., 2007, 2010; Mai Van Quan va ctv., 2016).
Trong thoi gian gan day, cac nghién ctiu vé phd
ky chu, dic diém sinh hoc, quy luat phét sinh gay
hai va bién phap phong trii bénh théi xdm do ndm
B. cinerea gay ra da dugc Vién Bao vé thuc vat tién
hanh. Bai bao nay phan anh mot s6 két qua nghién
ctiu vé ndm B. cinerea gay bénh thoéi xam hai hoa
thugc dugc (Dahia pinnata Cav.) tai ving Dong
bang song Hong va Trung du mién nui phia Bic.
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