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ASPERELLUM DUNG CHO PHONG TRU NAM PENICILLIUM DIGITATUM GAY
THOI CAM

(57) Sang ché dé& xuit quy trinh san xuit ché phim dich bao tr ndm Trichoderma

asperellum ding cho phong trir ndm Penicillium digitatum giy thbi cam, bao gdm cac

budc:
a) nudi cdy va thu dich bao tir ndm Trichoderma asperellum trén moéi truong dinh
dudng sir dung co chat vo trau; va
b) phdi tron chat mang tao ché pham dich bao tir nam Trichoderma asperellum.

Quy trinh theo sang ché don gian, d& thuc hién, va co thé 4p dung trong san xudt cong

nghiép gép phan phong trir bénh do nim Penicillium digitatum gay ra trén cam.
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Linh vire ky thuit dwoc dé cap

Sang ché thudc linh vuc cong nghé vi sinh vat, cu thé sang ché dé cap dén quy trinh
san xudt ché phdm dich bao tir ndm Trichoderma asperellum dung cho phong trir nam

Penicillium digitatum giy thdi cam.
Tinh trang k§ thuit ciia sang ché

Cam la mot trong nhirng loai cay an qua dugc trdng phd bién & Viét Nam béi gia tri
dinh dudng va kinh t& ma n6 mang lai. O Viét Nam, cam dugc trdng nhidu & cac ving nhu
Tuyén Quang, Ha Giang, Bic Giang, Yén Bai, Hoa Binh,... Trén cdy c6 mui tai Viét Nam
da phat hién dugc khoang 40 loai bénh hai khac nhau. Mot trong nhiing d6i tuong gay hai
nghiém trong va phd bién nhét 12 vi ndm. Trong d6, vi ndm Penicillium digitatum dugc xac
dinh 12 tac nhan gay thbi hong qua nghiém trong nhit. Penicillium digitatum 12 nguyén nhan
gdy bénh thdi mdc xanh, ching xdm nhiém qua vét xudc trén vo qua do con trung hodc tac
nhan vat Iy gdy ra. Néu ndm nhiém vao qua & giai doan trude khi thu hoach thi s& gdy hién
tuong théi va rung qua. Nim nhiém & giai doan sau thu hoach s& gay théi héng hang loat
trong thoi gian ngén, anh hudng 16n t6i viée bao quan va luu thong cam trén thi truong tir
d6 giam hiéu qua kinh té.

Hién nay, dé kiém soét cac loai vi ndm hai trén cdy c6 mui, ngudi dan chu yéu sir dung
céc loai thube bao vé thuc vat hoa hoc. Tuy nhién, cac loai thude nay gy nguy hai dén moi
trudng va stic khoe con ngudi. Nam Trichoderma asperellum duge dénh gia 1a chi nidm an
toan va c6 hoat tinh d6i khang chdng lai mot s6 ndm gay bénh cay trdng nhd cac co ché sinh
khang sinh, ky sinh va canh tranh. Tai Viét Nam, cac ché phém chtta ndm Trichoderma
phong trir nAm bénh trén qua con chua nhiéu, chu yéu str dung cho viéc bon gbc cai tao dat
va phong trir bénh hai & ré. Céc ché phém chtta nAm Trichoderma hién nay dugc san xuét
bang cach nudi cdy ndm Trichoderma trén moi trudng co chét rén, sau d6 tién hanh thu toan
bd co chat dd sdy, nghién va déng bao thanh phim. Loai ché phdm nay chi thich hop cho
viéc bon gde dé phong trir bénh hai ré, khong phu hgp cho viée phun cho qua dé phong trir
bénh trén qua. Nghién ctru phét trién giai phap dé fmg dung ndm Trichoderma asperellum &
dang dich bao tuor vao phong trur nam Penicillium digitatum giy thdi cam giit vai trd quan

trong trong viéc ting ndng suat chat lugng cam va thuc day mé rong nganh trong cay c6 mui
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& nudce ta. Tuy nhién cho dén nay van chua cé cong trinh nghién ctru nao vé viéc phét trien
giai phap hoan chinh san xuat ché pham dich bao tr nam Trichoderma asperellum dung cho

phong trir nAm Penicillium digitatum gy th6i cam.
Ban chét k§y thuit ciia sang ché

Muc dich cta sang ché 13 giai quyét cac van d& néu trén. Theo d6, sang ché @& xuét
quy trinh san xuit ché phdm dich bao tir nAm Trichoderma asperellum ding cho phong trir

nam Penicillium digitatum giy thoi cam, bao gdom cac budc:

a) nudi cdy va thu dich bao tir ndm Trichoderma asperellum trén moi trudng dinh
dudng str dung co chét vo triu; va
b) phdi tron chat mang tao ché phim dich bao tir nim Trichoderma asperellum.
Quy trinh theo sang ché 1a quy trinh hoan chinh, don gian va c6 thé ung dung vao thuc
té san xuat mot cach dé dang.
MG ta vin tit cdc hinh vé
Hinh 1: Nam Trichoderma asperellum hinh thanh bao tir trén mdi truong dinh dudng st
dung co chét vo trdu trong hop nudi ndm.
Hinh 2: Ché phém dich bao tir nAm Trichoderma asperellum dung cho phong trir ndm
Penicillium digitatum gay thdi cam.
Hinh 3: Kha ning khang nim Penicillium digitatum trén qua cam cla ché phdm dich bao
tir ndm Trichoderma asperellum dung cho phong trix ndm Penicillium digitatum gy thbi
cam.
MG té chi tiét sing ché
Sau day, sang ché mé ta chi tiét cac phuong én va vi du thuc hién cu thé, tuy nhién,
cac phuong 4n nay chi nhim muc dich mé ta chi tiét sang ché chir khong nhim muc dich
han ché pham vi yéu cau bao ho cta sang ché.
Cac quy trinh, k¥ thuét pha ché moéi truong, khir tring méi truong,... 1a da biét trong
linh vuc k§ thuat nay, vi du: phuong phap ciy dé tranh vi sinh vét ngoai lai lay nhiém vao

mdi trudng nudi cay, phuong phép khir tring mdi trudng nudi cdy.
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Cac thanh phin, hoa chit hoac thiét bi sir dung trong quy trinh theo sang ché c6 thé
tim théy, hodc mua dugc trén thi truong. Cac thiét bi hodc hoa chit c6 thé mua duoc, vi du,

tr cong ty Difco (Tay Ban Nha), Merck (Ptc), Sigma (Hoa Ky) v.v..

Theo d6, sang ché d& cap dén quy trinh san xuit ché phim dich bao tir nim
Trichoderma asperellum dung cho phong trir ndm Penicillium digitatum giy thi cam bao

gom céc budc:

a) Nubdi cdy chung nam Trichoderma asperellum trén moi truong dinh dudng st dung co

chat vo trau:

Chon ching ndm7Trichoderma asperellum c6 hoat tinh khang ndm Penicillium
digitatum 13 cac ching ndm Trichoderma asperellum c6 hoat tinh khang nim Penicillium
digitatum dat tr 70% tré 1én khi x4c dinh theo phuong phap dong nudi cdy ndm
Trichoderma asperellum v&i ndm bénh Penicillium digitatum.

Chudn bj méi trudng rin MT678 ¢6 thanh phn tinh cho 1 lit méi trudng nhu sau:

Sucroza: 20 g,

Nuée chiét 200 g khoai tiy (200g khoai tay cét kich thudce lemx1cm, dun sbi trong 1

lit nuée cét trong 30 phit, thu dich),

Pepton: 10 g,

Aga: 20g, va

Nudc ct: vira da 1 lit.

Dung que cdy vo trung cdy ria ndm Trichoderma asperellum qua dia petri chira moi
trudng MT678 trong th cdy vo tring. Dia dugc 1 & 28°C dé hé soi nam phat trién hinh thanh
bao tir va sau 7 ngdy tién hanh thu bao tor ndm. B sung nudc cét vo tring lén bé mit dia
nudi, sau d6 dung que gat vd trung gat tach bao tir ra khoi hé soi ndm. Loc dich thu duoc
trén dia bing mang loc Miracloth (Calbiochem, Pc) va thu vao dng falcon. Ly tdm dich
sau loc & tbe d6 4000 vong/phit trong thoi gian 10 phut, dd bo dich. B6 sung nude ct vo
tring dé tao dich bao tir ndm véi ndng d6 106 bao ti/mL. Dich bao tir dugc tién hanh xac
dinh ndng d6 bang budng dm Thoma va pha loing vé ndng dé 106 bao ti/mL.

Chuén bi hop nudi nam la cac hop nhua trong hinh tru, thé tich 650 mL chua 8 g vo
trdu va 10 mL dich dinh dudng nudi nam, trong d6 dich dinh dudng nudi nim c6 thanh phﬁn

tinh cho 1 lit dich dinh dudng nudi ndm nhu sau:
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Nude chiét 200 g khoai tay (200g khoai tdy cét kich thudc lemxlem, dun soi
trong 1 lit nudc cét trong 30 phut, thu dich),

Sucroza :20 g,
Pepton :10 g, va
Nude cat: vira da 1 lit.
S luong hop nuoi nadm duoc chuén bi bat ky, tuy theo nhu cau.

Céy dich bao tir vao hdp nudi ndm véi ty 16 1 mL dich bao ti/hdp nudi ndm. Hop
nudi nim sau cdy gidng dugc 0 t6i & 28°C trong 4 ngay dé hé soi nam lan kin bé mat moi
trudng mdt 16p mong. Sau d6 hop nudi ndm duoge chuyén qua giai doan kich thich hinh
thanh bao tir & didu kién 28°C, chiu sang 12 gid/ngdy bing anh siang huynh quang cé
cuong dd anh sang la 400-500 lux, trong 7 ngay.

Sau 7 ngay nudi, bd sung 70ml nude cit vo tring vio mbi hdp nudi ndm, diing que
gat vo tring khudy tach bao tir ra khoi co chat vo trdu. Loc dich thu dugc bing mang loc
Miracloth (Calbiochem, Puc), thu dugc dich bao tir sau nuoi céy va thu dich nay vao chai
thiy tinh v6 tring. Ttr m&i hdp nudi nim thu duge khoang 50 mL dich bao tir sau nudi cay

¢6 ndng do khoang 2x108 bao ti/mL.

Thuc hién pha loAng dich bao tir sau nudi cdy dén ndng do 6x10° bao timL bing
nude cat v tring, thu duge dich bao tir phdi tron. Viée xac dinh ndng d bao tir ¢ thé duge

thuc hién béng buéng dém Thoma.

Trong truong hop khong thuc hién ngay budce phdi tron thi c6 thé bao quan dich bao
tlr sau nudi cdy bang cach luu giit trong chai thiy tinh vé tring & nhiét d6 6°C trudce khi

thuc hién pha lodng dé thu dich bao tr phéi tron.

b) Phdi tron chit mang tao ché phim dich bao tir nAm Trichoderma asperellum dung cho

phong trir nAm Penicillium digitatum gy théi cam:

Dich bao tir phdi tron thu dwoc tir bude (a) duge bd sung 10% glycerol, 0,2%
carboxymetyl xenluloza ( carboxymethyl cellulose-CMC) va 0,3% Tween 80. Qud trinh
phdi tron sir dung thiét bi khudy tron véi toe do khudy 200 vong/phut trong 2 gid, thu dugc
ché phim dich bao tir nAm Trichoderma asperellum ding cho phong trlr ndm Penicillium
digitatum gay thbi cam.

Vi du thwe hién sang ché
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Nudi cdy va thu dich bao tir nAm Trichoderma asperellum trén mdi trudng dinh dudng sir

dung co chat vo trau

Chon chung nim Trichoderma asperellum c6 hoat tinh khang ndm Penicillium
digitatum (hoat tinh khang nim Penicillium digitatum dat tir 70% tr& 1én dugc xac dinh theo
phuong phép ddng nudi cdy ndm Trichoderma asperellum v&i nam bénh Penicillium
digitatum). Ching nim Trichoderma asperellum dugc chon 1a ching dugc phén lap tir dat
ving 1é& cdy cam khoe manh tai Ha Giang, duoc luu gitt va bao quan tai Phong thi nghiém
ctia Trung tAm Sinh hoc Thuc nghiém - Vién Ung dung Cong nghé.

Chuén bi mdi trudng rin MT678 (trong 1 lit) bao gdm:

Sucroza: 20 g

Nudc chiét 200 g khoai tdy (200g khoai tay cét kich thude lemx1em, dun soi trong 1

lit nu6c cat trong 30 phut, thu dich)

Pepton: 10 g

Aga: 20g

Nudc cat: vira da 1 1it

MBobi truong MT678 va dia petri dugce khir trung ¢ 121°C trong thoi gian 20 phat. Mo6i
truong sau khir trang duoc dé& ngudi vé 50-60°C va chia vao cac dia petri di khir trung.
Dung que ciy vo trung cy ria ndm Trichoderma asperellum qua dia petri chira mdi trudng
MT678. Dia duge 0 & 28°C dé hé soi ndm phat trién hinh thanh bao tir va sau 7 ngay tién
hanh thu bao tir ndm. B& sung nudc cét vo tring 1én bé mit dia nudi, sau d6 ding que gat vo
trung gat tach bao tir ra khoi hé sgi ndm. Loc dich thu dugc trén dia béng mang loc
Miracloth (Calbiochem, Durc) va thu vao 6ng falcon. Ly tdm dich sau loc & toc do 4000
vong/phut trong thoi gian 10 phut, d6 bo dich. BS sung nudéce cit vo tring dé tao dich bao tir
nim, dich bao tir dugc tién hanh xé4c dinh ndng do bang budng dém Thoma va pha loing vé
ndng d6 106 bao tir/mL.

Chuén bi 500 hop nudi ném 12 céc hdp nhua trong hinh tru, thé tich 650 mL chtra 8 g
vo trAu va 10 mL dich dinh dudng nudi nam, trong d6 dich dinh dudng nudi nim c6 thanh
phdn tinh cho 1 lit dich dinh dudng nudi ndm nhu sau:

Nuéc chiét 200 g khoai ty (200g khoai tay cit kich thudc lemxlem, dun soi
trong 1 lit nudc cét trong 30 phit, thu dich),

Sucroza :20 g,
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Pepton :10 g, va
Nuée cat: vira du 1 lit.

Tién hanh cdy ImL dich bao tor ndm Trichoderma asperellum thu dugc sang moi
trudng chira trong hop nudi ndm. Hop nudi nim sau khi duoe cdy dich bao tir duoc 1 ti &
28°C trong 4 ngay dé hé soi ndm lan kin bé mit moéi truong mdt 16p mong. Sau d6 hop nudi
nim duoc chuyén qua giai doan kich thich hinh thanh bao tir & diéu kién 28°C, chiéu sang
12 gid/ngay bing anh sang huynh quang ¢ cudng d anh sang 14 400-500 lux, trong 7 ngay.

Hop nudi nim sau 7 ngay ¢6 hé soi ndm phét trién va tao bao tir (Hinh 1).

Sau 7 ngdy nudi, bd sung 70ml nuéc cit v trung vao mdi hdp nudi ndm, ding que
gat vo tring khudy tach bao tir ra khoi co chat vo trau trong khoang 15-30 gidy. Loc dich
thu dugc béng mang loc Miracloth (Calbiochem, Dtc), thu dugce dich bao ti phéi tron va
thu vao chai thay tinh vé trung. Tt mdi hop nudi thu duoc trung binh 50 mL dich bao tir c6
ndng d6 khoang 2x108 bao ti/mL. Dich bao tir phi tron dugc pha lodng bang nude cit dén
ndng d6 6x10° bao tir/mL dé tién hanh phdi tron tao ché pham.

Dich bao tur phéi tron duogc kiém tra lai néng do bao tor béng buéng dém Thoma dé xac
dinh ndng d6 6x10° Béo ti/mL, sau d6 duoc bd sung 10% glycerol, 0,2% carboxymetyl
xenluloza ( carboxymethyl cellulose — CMC) va 0,3% Tween 80. Thiét bi khudy tron trudc
d6 dugc 1am sach bing cdn 70 va dé khé tu nhién. Qua trinh phdi trén sir dung thiét bi
khudy tron véi tée do khudy 200 vong/phut trong 2 gid, thu duge ché pham dich bao tir nAm
Trichoderma asperellum ding cho phong trir ndm Penicillium digitatum giy thdi cam. Sau
khi ph(")i tron, ché phém thu duoc duoc chiét rét vao lo nhua 500 mL aé sur dung hodc bao

quan ¢ nhiét dd phong trong 6 thang (Hinh 2).

Thuc hién st dung ché phdm 18n cam duoc giy nhidm ndm Penicillium digitatum giy
thdi cam & cac ndng do pha lodng 100 14n, 200 14n va 300 14n. MAu d6i chimg sir dung nuéc
cat. Két qua duoc thé hién trén Hinh 3. Két qua thu dugc cho thiy, ché pham thu duoc cb
kha nang tc ché hoan toan kha ning gy bénh ctia nAm Penicillium digitatum trén qua cam
v6i d6 pha lodng téi 200 14n va han ché kha ning gdy bénh véi d6 pha lodng 300 1an & didu

kién thi nghiém.
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Hiéu qua dat dwoc ciia sing ché

Quy trinh theo sang ché dat hiéu qua cao trong viéc san xuit ché phim dich bao tir
nam Trichoderma asperellum dung cho phong trir ndm Penicillium digitatum gy thdi cam.
Ché phim dich bao tir ¢6 kha ning duy tri lau dai mat do bao tir va hoat tinh clia ndm
Trichoderma asperellum. Viée st dung nam Trichoderma asperellum & dang dich bao tir
vao phong trir ndm Penicillium digitatum giy thoi cam 1a bién phap don gian, hidu qua va

dé dang khi thuc hién phun cho toan bo cay cam.

Quy trinh theo sang ché c6 kha ning ap dung trén qui md cong nghiép, gitip tao ra
san phdm m&i 1a ché phdm dich bao tir ndm Trichoderma asperellum dung cho phong trir
nim Penicillium digitatum gdy thdi cam gép phén ting ning suat chit lugng cam va thic

day mo rong nganh trong cay c6 mui ¢ Viét Nam.
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YEU CAU BAO HO
1. Quy trinh san xuat ché phdm dich bao tir ndm Trichoderma asperellum ding cho phong

trit nAm Penicillium digitatum gy thbi cam bao gdm cac budc:

(a) nudi cdy ching ndm Trichoderma asperellum trén méi trudng dinh dudng sir

dung co chat vo trau:

chon ching ndm Trichoderma asperellum c6 hoat tinh khang ndm Penicillium
digitatum 13 céc ching nidm Trichoderma asperellum c6 hoat tinh khang ndm Penicillium
digitatum dat tir 70% trd 1én khi xac dinh theo phuong phap dong nudi cidy ndm
Trichoderma asperellum véi nam bénh Penicillium digitatum;

chudn bi méi truong rin MT678 c¢6 thanh phin tinh cho 1 lit moi trudng nhu sau:

sucroza: 20 g,

nude chiét 200 g khoai tay, trong d6 nuée chiét 200 g khoai ty duge chuan bi bang
cach cét 200g khoai tay kich thudc 1emxlem, dun sbi trong 1 lit nude cét trong 30 phit, thu
dich,

pepton: 10 g,

aga: 20g, va

nudce cat: vira du 1 lit;

ding que cdy vo tring cdy ria ndm Trichoderma asperellum qua dia petri chira moi
truong MT678 trong tii cdy vo trung;

dia duoc U & 28°C dé hé soi ndm phat trién hinh thanh bao tir va sau 7 ngay tién hanh
thu bao tir nAm..;

bd sung nude cét vo tring 1én bé mit dia nudi, sau d6 ding que gat vo tring gat tich
bao ttr ra khoi hé soi nAm;

loc dich thu duoc trén dia béng mang loc Miracloth va thu vao éng falcon;

ly tam dich sau loc & téc d6 4000 vong/phut trong thoi gian 10 phut, d6 bo dich;

bd sung nugc cAt vo trung dé tao dich bao tir nAm véi néng dd 10°bao ti/mL;

chuén bi hdp nudi nam 1a céc hop nhya trong hinh try, thé tich 650 mL chtra 8 g vo
trau va 10 mL dich dinh dudng nudi nim, trong d6 dich dinh dudng nudi nim cé thanh phan
tinh cho 1 lit dich dinh dudng nudi nim nhu sau:
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nude chiét 200 g khoai tdy, trong d6 nude chiét 200 g khoai tiy dwoc chuin bi bing
cach cét 200g khoai tay kich thuée 1cmxlem, dun sbi trong 1 it nude cat trong 30 phut, thu
dich,
sucroza: 20 g,
pepton: 10 g, va
nude cat: vira du 1 lit.
s6 luong hop nudi nam duoc chudn bj bt ky, tuy theo nhu cau;
céy dich bao tr vao hop nudi nam véi ty 1€ 1 mL dich bao tu/hdp nudi nam;
hop nudi ndm sau cdy gidng duoc 0 & 28°C trong tdi trong khoang thoi gian tir 4
ngay dé hé soi ndm lan kin bé mit mdi trudong mot 16p mong;
sau d6 hdp nudi ndm duoc chuyén qua giai doan kich thich hinh thanh bao tor & didu
kién 28°C, chiéu sang 12 gid/ngdy bang anh sang huynh quang cé cudng do 4nh sang la
400-500 lux, trong 7 ngay;

bd sung 70ml nudce cat vo trung vao moi hdp nudi nam, dung que gat vo trung khuay

tach bao tir ra khoi co chat vo trau;

loc dich thu duoc béng mang loc Miracloth, thu dugc dich bao tir sau nuéi céy va thu

dich nay vao chai thty tinh vo trung;

thuc hién pha logng dich bao tir sau nudi cdy dén ndng d6 6x10° bao ti/mL bing

nudce cat vo trung, thu dugc dich bao tr phoi tron; va

(b) phéi tron chit mang tao ché phim dich bao tir ndm Trichoderma asperellum ding

cho phong trir ndm Penicillium digitatum gay thbi cam:

b6 sung vao dich bao tir phdi tron thu dugc tir bude (a) 10% glycerol, 0,2%
carboxymetyl xenluloza ( carboxymethyl cellulose — CMC) va 0,3% Tween 80 trong thiét
bi khudy tron véi tbe d6 khudy 200 vong/phut trong 2 gid, thu duoc ché phdm dich bao tir

nam Trichoderma asperellum ding cho phong trir nAm Penicillium digitatum gy thi cam.

2. Quy trinh theo diém 1, trong d6 khéng thuc hién ngay bude (b) phéi tron chit mang tao
ché phim dich bao tir ndm Trichoderma asperellum ding cho phong trir ndm Penicillium

digitatum gay thdi cam, va trong thoi gian chd thuc hién budc (b), thuc hién bao quan dich

-10-
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bao tir sau nudi cdy bang cach luu giit trong chai thily tinh vé tring & nhiét d 6°C trude khi

thuc hién pha loang dé thu dich bao tir phdi tron.

-11-
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Hinh 3

Gay nhiém nam Penicillium digitatum

Phun ché pham dich bao tr nédm Trichoderma asperellum

Phun nuéc cét v tring Pha lodang 100 1An  Phalodng 200 lan  Pha lodng 300 lan

3 ngay

7 ngay
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