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Abstract

This paper presents the results of extracting sericin and fibroin which are proteins in silk and then processing
them into powder form. After investigating 3 methods: using Na CO, salt, neutral soap, high temperature and high
pressure, the method of heating at 126°C, 0.14 MPa pressure, after 5 hours was used to separate sericin and fibroin.
Several methods of solubilization of fibroin have been studied, depending on the intended use, and the hydrolysis
method using hydrochloric acid (HCI) as a solubilizing agent has been determined. The silk protein powder was
obtained by freezing at -50°C for 24 hours. The obtained sericin and fibroin powders were dry, easily soluble in water,
and ready for cosmetic industry applications.
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ANH HUONG CUA QUA TRINH LEN MEN CAP DUGNG TOI SU TAO SINH KHOI
VA CON CUA Saccharomyces boulardii SUDUNG DICH CHIET MALT PAI MACH

Khuét Bich Phugng', H6 Phu Ha', Tt Viét Phu',
Chu Ky Son', Nguyén Tién Thanh™

TOM TAT
Saccharomyces boulardii 1a ndm men probiotic dugc st dung nhiéu trong cac san phidm thudc hoé trg tiéu
hod. Cho téi nay cting da c6 kha nhiéu nghién ctiu ting dung Saccharomyces boulardii lam chting khéi dong
trong cac san phdm thuc phdm [én men. D€ ¢ thé danh gid kha ning ting dung S. boulardii cho viéc tao ra mot
san phdm d6 uéng c6 do con thép, nghién citu nay xac dinh dnh hudng cta cac phuong an 1én men theo mé
(khong cdp dudng) (batch fermentation) va [én men cip dudng (fed-batch fermentation) téi sy tao thanh sinh
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khdi va con ctia ndm men trong qua trinh 1én men. Dya trén mot dich chiét malt, thuc hién cac phuong an cdp
dudng véi téc do khac nhau: 1 L/h, 0,5 L/h va 0,25 L/h két hop suc khong khi vo triing cho thdy, khi 1én men
cp dudng véi toc do 0,25 L/h, ndng do con sinh ra giam khoang 20% so v6ilén men theo mé khong cép dudng,
dong thoi mat o ndm men tang lén ro rét, cao nhét dat 25,5 x 107 té bao/mL, gép 2,6 lan, so vSi 1én men theo
mé khong cip dudng dat 9,1 x 107 té bao/mL. Két qué ciing cho théy c6 thé st dung ky thuét 1én men cdp dudng
v6i dich chiét malt d€ gidm d¢ con va ting mét do sinh khéi nim men probiotic Saccharomyces boulardii dinh
huéng cho phét trién sin phdm cé do con thép trén nén dich chiét malt dai mach.

T khoa: Saccharomyces boulardii, 46 uéng do con, probiotic, 1én men cdp dudng

I. PAT VAN PE

Saccharomyces boulardii (Sb) 1a loai ndm men
duy nhét dugc coi la probiotic dugc st dung rong
rdi trong cac san phdm thudc ho trg tiéu hod va nhu
mot chit bo sung vao ché d6 dn udng (Lazo-Vélez
etal., 2018). Cac nghién ctiu ting dung ctia Sb trong
san xudt cac san phdm thuc phdm ciing da va dang
dugc quan tam, trong d6 phd bién la cac san phdm
tul siia, nudc trai cay va cac loai d6 u6ng 1én men c6
cOn, ngl cbc, cac loai dau va san phdm tu ching.
Sb dugc chi ra c¢6 kha nang 1én men tao con va
CO, tuong do6i phit hgp cho cac sin phdm lén men,
ngoai ra chung c6 thé tao ra cdc thanh phan khéac
c6 gia tri nhu axit gamma-amino butyric (GABA),
cac vitamin B, isoflavone-va phenol (Lazo-Vélez et
al., 2018).

N4m men n6i chung va Sb ndi riéng, khi chuyén
hod duong sé tao sinh khdi, ethanol va CO,. Viéc
ting dung Sb vao cac san phdm lén men véi vai tro
la chiing khoi dong ciing nhu probiotics b6 sung
thi can chu y tao sinh khéi cho san phdm, nhung
do con vita phai (hodc thap) dé ting lgi ich ctia san
phdm. Hiéu ung Crabtree dugc quan sit thdy véi
ndm men Sacharomyces, khi lén men dugc trong
moi truong ham lugng dudng cao, cac t€ bao cd
xu huéng chuyén hod dudng thanh ethanol (1én
men), thay vi ho hdp (respiration) qua chu trinh
TCA, ngay ca khi c6 mét oxy (Perez-Samper et al.,
2018). Do vay, trong nudi cay thu nhan sinh khoi
ndm men, ky thuat cip dudng (fed-batch) dugc ap
dung dé duy tri ham lugng duong trong dich lén
men thap két hgp suc khi d€ han ché sy 1én men tao
codn ctia ndm men, dong thoi tao nhiéu sinh khéi
hon (El Enshasy and Shereef, 2008).

Trong nghién ctiu nay, ky thuat lén men cap
dudng két hop véi suc khi dugc stt dung dé€ thuc
hién qua trinh lén men dich duong trich ly tii malt
dai mach nham danh gia sy tao thanh sinh khoéi
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va con ctia chiing Sb, dinh hudng tao san phdm dé
udng c6 con thip chita ndm men probiotic.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Khudn lac ching ndm men probiotic
Saccharomyces boulardii CNCM 1-745 (viét tat Sb)
dugc thu nhén ti ché phim Bioflora (Biocodex,
Phap) thong qua phuong phap cdy vach trén dia
thach YPD (cao ndm men 1%, peptone 2%, glucose
2%, agar 1%). Khudn lac da dugc kiém ching la
S. boulardii thong qua dac diém phan gidi galactose
cham dédc trung cta loai nay két hop véi giai trinh tu
ITS (khong mo ta trong nghién ctiu nay). Cac khudn
lac dugc bao quan & 4°C trén mdi truong thach YPD
dé stt dung cho hoat hod va 1én men.

Moi truong hoat hod va nhan men la dich chiét
thu nhan ti malt Pilsner (Weyermann, Piic). Malt
dugc nghién va phdi tréon véi nude 65°C theo ty
1é malt : nudcla 1 : 5, giti & nhiét do nay trong 1
gio. Hon hgp dugc nang lén 76°C dem loc thu
dich trong va bs sung nudc vé noéng do chat hoa
tan 10°Bx. Khi st dung, dich chiét nay dugc tiét
trung 6 110°C trong 30 phat. Khi hoat hod, khuin
lac ndm men dugc nudi trong 50 mL moi trudng
nay 6 25°C, lac 120 vong/phut trong 24 h. Tt dich
hoat hoa nay, ndm men ti€p tuc dugc nhan giong &
thé tich 200 mL trong diéu kién tuong tu nhung véi
thoi gian 10 - 12 h.

Dé€ thu dich dudng cho 1én men, malt nghién
dugc phdi tron véi nude & 78°C theo ty 1¢ malt :
nudc = 1: 5 trong 30 phut, sau d6 loc va rtta ba véi
nudc 78°C dén khi thu dugc dich duong cé nong
do6 chat hoa tan 5,5°P. Sau d6, dich duong dugc soi
¢ 100°C trong 60 phut d€ vo hoat vi sinh. Két thuc
s0i, diéu chinh ndéng d¢ dich dudng vé 5,5°P bing
nudc vo trung. Lam ngudi dich vé 25°C, dua vao
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cac binh 1én men da dugc sat khudn dé€ tién hanh
cac thi nghiém 1én men tai nhiét do nay.

2.2. Phuong phap nghién cliu
2.2.1. Lén men

Céc thi nghiém 1én men cdp dudng dugc thuc
hién & 25°C, mat do t€ bao cép vao dau qud trinh
la 107 t€ bao/mL. T6ng thé tich dich 1én men cta
cac thi nghiém déu 1a 5 L véi lugng dich ban dau la
1,5 L. Tai thoi diém sau khi té bao vao pha can bang,
lac ham lugng duong 1én men chinh (gém maltose
va glucose) con lai khong dang ké (tai 10 gio -
theo di liéu thu dugc tu thi nghiém 1én men theo
mé khong cép dudng), phan dich dudng con lai
(3,5 L) bat dau dugc b sung vao véi cac toc do
khac nhau: 1 L/gio, 0,5 L/gi¢ va 0,25 L/gi¢ bang
bom nhu dong. Khong khi vo trung dugc cip vao
dich 1én men véi t6c do suc 0,5 L/phut trong 5 phut,
sau do6 nghi 5 phut trude khi suc khi trd lai, trong
toan bo thoi gian cdp dudng.

Song song véi thi nghiém 1én men cdp dudng,
thi nghiém lén men theo mé khong cip dudng ciing
dugc thuc hién, trong dé toan bo 5 L moi trudng
l1én men dugc st dung ngay tu dau va khong suc
khi trong qud trinh lén men.

Céc thi nghiém dugc thuc hién lap 2 14n. Trong
qud trinh lam céc thi nghiém lén men, tién hanh
lay mau dinh ky t6i 24 - 30 h (tuy thudc téc do cap
dudng) dé do céc chi tiéu: pH, mét do té€ bao ndm
men, phén tich thanh phan dudng chinh cé trong
dich Ién men gdém maltose, glucose va ethanol.

2.2.2. Phuong phdp phdn tich

Mit d6 t€ bao ndm men dugc dém truc tiép bang
budng dém hong cau. Nong do chat hoa tan (°P)
dugc do bang dung cu Baume ké Néng do dudng
maltose, glucose, axit hiiu co va con trong mau dugc
xac dinh bang phuong phap Sac ky long hiéu ning
cao HPLC, sti dung hé thong Agilent 1200 (Agilent
Technologies, USA), cot Aminex HPX-87H (Biorad,
USA), dau do tin hiéu RID. Pha dong dugc sti dung
la dung mo6i H,SO, 10mM véi t6c d6 0,5 mL/phut,
nhiét d6 cot 60°C. Mau tii qud trinh 1én men dugc
ly tim & toc do 6.000 vong/phut trong thoi gian 10
phut & 4°C, d€ thu dich ndi. Dich néi dugc loc qua
mang 0,2 um va dung d€ phan tich HPLC.

2.3. Thoi gian va dia diém nghién ciu
Nghién ctiu dugc thuc hién tu thing 04 nam
2021 dén thang 09 ndm 2021 tai Trung tam Nghién

ctu va Phat trién Cong nghé Sinh hoc - Vién Cong
nghé Sinh hoc va Céng nghé Thuc phdm, Dai hoc
Béch Khoa Ha Noi.

IIL. KET QUA VA THAO LUAN

3.1. Lén men gian doan

Chung S. boulardii dugc lén men theo mé
khong cép dudng trong 24 git theo doi. Su chuyén
héa dudng maltose, glucose, sinh kh6i ndm men
va cOn trong qua trinh 1én men nay dugc thé hién
trén hinh 1. C6 thé thdy, dudng maltose va glucose
la cac duong chinh trong dich duong, dé st dung
nén giam nhanh tti 15,53 g/L xudng dudi 0,61 g/L
tai thoi diém 10 gis. Cung vé6i sy gidm dudng, mat
d6 ndm men tang tt 1 x 107 t€ bao/mL lén 8,85 x
107 t€ bao/mL tai 8 gi¢ va budc vao pha can bang.
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Hinh 1. Sy thay d6i cta cic thong s6 trong 24 gid 1én
men theo mé khong cép dudng
Mat do té€ bao sau d6 dugc duy tri trong khoang
8,5-9,1 x107 t€ bao/mL dén hét 24 h theo doi (Hinh 1A).
Trong diéu kién 1én men theo mé khong cap dudng,
nam men lén men tao con, thu nang lugng va hinh
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thanh sinh khoi, nén ethanol dugc tao ra cing véi
sy phét trién ciia ndm men nhung chdm hon va két
thuc tang tai thoi diém 10 h (dat 8,07 g/L). V6i tong
5 lit dich lén men, lugng té€ bao tao ra dat cao nhat
44 x10"- 45 x 10" t€ bao, tuong tng véi tong lugng
ethanol tao ra dat 40,35 g (Hinh 1B).

3.2. Lén men cap dudng

Viéc st dung nong do dudng lén men cao
thudng tic ché su sinh trudng va phét trién ctia ndm
men, ngoai ra c6 thé gy hiéu ting Crabtree hudng
té€ bao theo con duong lén men thay vi ho hap ngay
ca c6 mit oxy, gay ting ham lugng con va giam
lugng sinh khoi (Perez-Samper et al., 2018). Trong
phuong an lén men cdp dudng, sau 10 h dau lén
men véi lugng thé tich ban dau 1,5 lit, tdng lugng
duong maltose va glucose con lai thdp (< 1 g/L) thi
bat ddu b6 sung dich dudng vao véi cac toc do khac
nhau: 1 L/h, 0,5 L/h va 0,25 L/h, ¢6 kém theo suc
khong khi v6 trung nhu da mo ta. Qua trinh cap
dudng dién ra khi hét lugng dich 3,5 lit con lai cho
t6i khi dat tong lugng dich 5 lit. Su bién d6i cac chi
tiéu cta qua trinh 1én men dugc thé hién trén cic
hinh 2, 3, 4.

Trong ca 3 thi nghiém véi cac toc do cap dudng
sti dung, 10 h trudc khi bat ddu cdp dudng, qua trinh
lén men dién ra tuong tu nhau. Pudng maltose va
glucose giam nhanh tti ban dau vé duéi 1 g/L, mat do
t€ bao ndm men tang 1én khoang 9,0 x 107- 10 x 107
té bao/mL (Hinh 2, 3, 4). Tuong ting ham lugng
cOn tao ra trong khoang 6 g/L (tai thoi diém 10 h).
Sau thoi diém nay, khi dich duong dugc cdp vao
dich 1én men vdi cac t6¢c d6 khac nhau thi sy vin
dong ctia cac té bao ndm men da dién ra khac nhau.

bai v6i téc do 1 L/h, chi mat khoang 3,5 h dé
cdp hét lugng dich con lai, lugng dudng cap thém
vao cho ndm men kha nhanh so véi kha néng tiéu
thu ctia chung nén lugng duong maltose + glucose
tang1én 9 g/L (tai thoi diém 13 h) (Hinh 2A). Ndm
men tiép tuc st dung dudng nay d€ tao sinh khoi
va tao con. Nong do ethanol sau khi tiép dich vao
giam di do pha loang va sau do6 lai tang tré lai khi
ndm men tao ra con ti dudng bé sung thém, dat
nong do 6,5 g/L. Trong khi d6 mat do t€ bao chi co
su giam nhe va tiép tuc dugc duy tri trong khoang
9-10,5 x 107 t&€ bao/mL (Hinh 2A). Tinh trén thé
tich ctia dich 1én men, t6ng lugng té bao ting dan
va dat 48 - 52 x 10'°t€ bao. Téng lugng ethanol tao
ra dat 32 - 33 g (Hinh 2B).
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Hinh 2. Sy thay déi clia cac thong s trong 24 gi6 1én
men cdp dudng téc do 1 L/h

Véi toc do cdp dudng 0,5 L/h (Hinh 3), lugng
dudng dugc b sung thém vao dich chdm hon, nén
nong do dudng maltose + glucose chi tanglén 4 g/L
sau d6 giam dan (Hinh 3A). Mat d¢ t€ bao giam
nhe ti 9 x 107 t€ bao/mL, xu6ng khoang 8 x 107
té bao/mL, sau d¢ lai tang nhanh va dat 15 x 10’
té€ bao/mL (tai 17 h Ién men). Cung v6i d6 la ham
luong ethanol cling gidm nhe vé 6 g/L tai 15 h va
sau d6 ting nhe lén khoang 6,2 g/L tli 17 h trd di.
Tong lugng té bao tao ra véi téc do cip dich 0,5 L/h
dat 75 x10% - 76 x 10" t& bao, cao hon so véi téc
do cép dich 1 L/h va gidn doan. Téng lugng ethanol
tao ra (31 g) c6 su gidm nhe khong dédng ké so vé6i
toc d6 1 L/h (Hinh 3B).

O t6c do cdp dich thip nhét trong nghién ctu
nay la 0,25 L/h, thoi gian cdp dich két thuc 24 h.
V6i toc do cap dich thap, lugng duong dugc dua
vao cham, két hgp véi viéc ndm men st dung nén
nong do duong maltose + glucose trong dich gan
nhu dugc duy tri 6 mtic quanh gia tri < 1 g/L, két
hop véi viéc suc khi lam mat do t€ bao ndm men
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Hinh 3. Sy thay déi ctia cac thong s6 trong 24 gi6 1én men cdp dudng t6c do 0,5 L/h

tang 1én manh mé, dat 25,5 x 107 t€ bao/mL tai
20 h (Hinh 4A). Cung véi d6, ndéng do con cd xu
huéng gidm nhe vé cudi qua trinh 1én men (Hinh
4A). Tinh trén tdng thé tich dich 1én men, lugng
té bao ndm men tao ra trong trudng hgp nay dat
117 x 10" t&€ bao (Hinh 4B), gdp 2,6 14n so véi lén
men gian doan, tuy nhién tong lugng ethanol tao
ra tuong duong so véi cac toc do cép dich 16n hon
(khoang 32 g ethanol) (Hinh 4B).
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Hinh 4. Sy thay d6i ctia cac thong s6 trong 24 gis
1én men cédp dudng t6c d6 0,25 L/h

V6i dic tinh probiotics, nAm men Sb da dugc
nghién ctu nhiéu vé diéu kién nuoi cdy, ky thuat lén
men (trong d6 bao gom ca cip dudng) doi voi kha
néng tao sinh khéi ciia ndm men nay (El Enshasy and
Shereef, 2008). Cac nghién ctiu hau hét sti dung moi
truong lén men tong hgp gom dudng glucose va cac
thanh phan tong hgp. Nghién ctiu nay st dung dich
chiét malt dai mach, nguyén liéu thudng st dung dé
lam d6 udng c6 cdn d€ nudi cdy Sb, dinh hudng st
dung dich sau lén men lam d6 uéng c6 con chiia mat
do t€ bao ndm men cao. Sb ciing da dugc ting dung
trong san xudt d6 uénglén men c6 con (Capece et al.,
2018; Mulero-Cerezo et al., 2019; Senkarcinova et al.,
2019; De Paula et al., 2021). Tuy nhién, chua c6 cong
bd nao st dung ky thuat 1én men cap dudng trén nén
dich dudng trich ly ti malt. Trong nghién ctu nay,
viéc cép dudng véi cac toc do khac nhau két hgp suc
khi da tang ddang ké mat do t€ bao ndm men va giam
dugc nong do ethanol tao thanh so véi lén men theo
mé khong cdp dudng. Dac biét, viéc cap dudng véi
toc do 0,25 L/h so véi lén men gian doan da tang 2,6
lan lugng t€ bao tao (117 x 10" té bao so vgi 45 x 10'°
té bao), giam dugc 20% lugng ethanol tao thanh (32 g
ethanol so v6i 40 g ethanol). Viéc sti dung 1 nhiét
do duong hoa 6 78°C/30 phit d€ han ché hoat dong
cuia cac enzyme thuy phan tinh bot ¢ trong malt dai
mach (Evans et al., 2005), nén lugng dudng cé thé
1én men dugc tao ra thap, két hgp véi viéc cap dudng
tli tu va suc khi da giam dugc lugng ethanol tao ra
trong dich lén men duéi 1% v/v. Theo cac khuyén cao
ctia Lién minh Chau Au vé dinh duéng va stic khoe
thi nong do con dudi 1,2% khong gay anh hudng
t6i stic khoe. Nong do con dudi 1 % ciing tao gia tri
cadm quan t6t cho san phdm. Ngoai ra, axit acetic tao
ra bai Sb trong nghién ctiu nay & mtic do thap (két
qua nay khong dugc béo cao), do vdy sé khong gay vi
chua kho chiu cho d6 uéng sau nay.
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IV.KET LUAN

Trong nghién ctiu nay, dua trén nén dich chiét
malt dai mach, ky thuat [én men cip dudng két hop
v6i suc khi da duge ap dung cho qua trinh 1én men
v6i chung Saccharomyces boulardii nham dénh gid
st hinh thanh con va sinh khéi cua ching. Viéc
1én men cdp dudng va két hgp suc khi da cai thién
dang ké su hinh thanh sinh kh6i ndm men va giam
lugng con tao ra so véi lén men theo mé khong
cdp dudng. Két qua cho thdy tiém nang cta Sb dé
tao do udng co6 con thdp chia probiotic trén nén
nguyén liéu malt dai mach, mac du vy van cin cé
cac danh gia chi tiét vé thanh phén tao huong dugc
tao ra bdi S. boulardii.
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Effect of fed-batch fermentation on ethanol formation and biomass
of Saccharomyes boulardii in barley malt-based wort

Abstract

Khuat Bich Phuong, Ho Phu Ha, Tu Viet Phu,
Chu Ky Son, Nguyen Tien Thanh

Saccharomyces boulardii is a well-known probiotic yeast used in digestive aid products. So far, there have been a lot
of studies on applying S. boulardii as a starter strain in fermented food products. In this study, the effects of batch
and fed-batch fermentation methods on ethanol formation and yeast biomass during fermentation were investigated
to evaluate the applicability of S. boulardii for the production of low-alcohol malt-based beverages. Based on a malt
extract, containing low percentage of fermentable sugars, fed-batch fermentations with different feeding rates of 1 L/h,
0.5 L/h and 0.25 L/h combined with aseptic air aeration were performed. The results showed that, in the fed-batch
fermentation, especially with a feeding rate of 0.25 L/h, the alcohol yield was decreased by about 20% compared to
the batch fermentation, meanwhile the yeast cell density was of 25.5 x 107 cells/mL, significantly increased by 2.6-fold
higher than that obtained in batch fermentation. The results also showed that the fed-batch fermentation technique
with malt extract can be used to reduce alcohol content and increase the density of the probiotic yeast Saccharomyces
boulardii, orienting the development of low alcohol beverages from malt extract.

Keywords: Saccharomyces boulardii, low alcohol beverage, fed-batch fermentation, probiotics
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NGHIEN CUU SUDUNG VI SINH VAT D(‘i; KHANG TRONG KIEM SOAT NAM
Neoscytalidium dimidiatum GAY BENH POM NAU TREN CAY THANH LONG
Nguyén Thanh Hiéu', Nguyén Ngoc Anh Thu', Ng6 Thi Kim Thanh,
Nguyén Van Hoa', Dang Thuy Linh ', Nguyén Hong Son?,
Nguyén Van Tuét?, Phan Thi Thu Hién? Pham Bich Hién*
TOM TAT

Bénh d6m nau thanh long do ndm Neoscytalidium dimidiatum gy hai lam gidm ndng sudt qua; st dung
thudc bao vé thuc vat c6 thé gidm nhanh triéu ching bénh nhung anh huéng xdu dén moi trudng va an toan
thuc phdm. Muc dich ctia nghién ctiu nay la xdc dinh vi sinh vat c¢6 kha nang d6i khang trong kiém soat ndm
N.dimidiatum.Kétquanghiénctiudaxac dinh dugc4 chungvikhuén datmiicddikhdng caovéindm N. dimidiatum;
hiéu suat doi khang ctia Pseudomonas sp. PS5, Bacillus amyloliquefaciens 199, Bacillus amyloliquefaciens VK2
va Pseudomonas sp. PS2 tuong ting lan lugt la 71,93%; 65,05%; 63,22% va 61,97%. Phun dich vi sinh vat d6i khang
lam giam t6c do gia tang kich thudc vét bénh va giam mét do ndm gy bénh, trong d6 phun B. amyloliquefaciens 199
va T. harzianum®* c6 hiéu qua tic ché ndm cao nhat; kich thudc vét bénh khong tang thém tai 14, 21 va 28 ngay
sau phun, tang thip nhit tai 42 ngay sau phun. Hai chang B. amyloliquefaciens 199, va T. harzianum® cé trién

vong stt dung trong nghién ctiu ché phdm phong trii bénh d6m néu thanh long.

T khoa: Cay thanh long, vi sinh vt d6i khang, N. dimidiatum, bénh dé6m niu

I. PAT VAN BE

Bénh d6m néu con goi la d6m trang, tac ke, dém
ma do ndm Neoscytalidium dimidiatum gay hai trén
cay thanh long, bénh thudng xuat hién trong mua
mua, tdn cong trén canh va qua, gay that thu ning
sudt, thiét hai ndng né vé kinh té va anh hudng dén
xudt khdu. Trong nhiing ndm viia qua, dién tich
thanh long nhiém bénh dém nau gia ting rat nhanh,
chiém khoang 50% t6ng dién tich va miic d¢ thiét
hai ttt 10 - 50% tuy tting vuon (Cuc Bao vé thuc vat,
2014; Luong Thi Duyén va ctv., 2014).

Dé quan ly bénh d6m nau, ndéng dan da phun xit
nhiéu thudc hoa hoc béo vé thuc véat véi nong do
cao nham dem lai hiéu qua trii bénh nhanh nhung
hiéu qua khong nhu mong mudn, dong thoi gay
nguy ¢ mit an toan thyc phdm, anh hudng dén
moi trudng, stic khoe nguoi trong thanh long va rat
c6 kha nang gia tang tinh khang thudc d6i véi mam
bénh (Cuc Trong trot, 2019; Vo Thi Thu Oanbh,
2015). Ké& thtia cac két qua nghién ctu dac diém
sinh hoc, diéu kién phat sinh phét trién bénh dém
néu trén ciy thanh long ctia Vién Cay an qua mién
Nam, nhém nghién ctu thuc hién danh gia kha
ning d6i khang ndm N. dimidiatum gay bénh dom
ndu trén cay thanh long ctia mét s6 nhém vi sinh
vat, muc dich nghién ctiu nham xac dinh dugc cac

vi sinh vat c6 tiém nang trong san xudt ché phdm
sinh hoc phong trii bénh d6m néu hai thanh long.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiiu

- Vat liéu: St dung bo chtng vi khuén, xa khuén,
nam c6 kha nang d6i khang véi mot s6 vi sinh vat gay
bénh cay trong do Vién Cay dn qua mién Nam luu
gitli, bdo quan gdém cac chiung c6 ky hiéu: 142, PS5,
BS, VK2, PS1, PS3, VKTL, 199, VK3, PS2, PS4, 197,
113, PNT va cac ching nam Tricoderma harzianum,
T. harzianum®, T. harzianum®, T. harzianum® va
T. harzianum®®; Chiing nam gay bénh dom néu
thanh long Neoscytalidium dimidiatum do Vién
Nghién ctiu Cay an qua mién Nam phén lap, dinh
danh, luu git, bao quan tai Vién.

- Céc mau cdy, qua, moi trudng nudi cdy vi
khuin, xa khudn va ndm. Thiét bi va dung cu phuc
vu cho nudi cdy va thuc hién thi nghiém trong
phong, nha ludi va ngoai dong. Cac thi nghiém
dugc thyc hién tai Vién Cay an qua mién Nam.
2.2. Phuong phap nghién ciiu

Danh gia hiéu qua tc ché ctia mot s6 chung vi
sinh vat doi khang nam N. dimidiatum & diéu kién
in vitro: Theo phuong phap Dual Culture Technique

1'Vién Cay an qua mién Nam
2Vién Khoa hoc Nong nghiép Viét Nam

3 Khoa Sinh - KTNN, Truong Pai hoc Su pham Ha Noi 2
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