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PHAM NAM CONG SINH RE CAY DINH LANG CHUA CHUNG NAM NAY

(57) Giai phap hitu ich dé cap dén chung ndm Aspergillus terreus LI duoc phan lap,
trong do chung nam nay co trinh ty 168 néu trong SEQ ID NO.1, chiing ndm nay cé kha
ning cong sinh ré cdy dinh ling (Polyscias fruticosa L.), c6 hoat tmh enzym phosphataza
voi duong kinh vong phén giai trén moi truong Caz(POy), 1én toi 11 mm khi kiém tra bang
phuong phap duc 16 thach, c6 kha ning phan giai phospho kho tan (P,Os) dat t6i nong do
tich luy 1.255,04 ppp sau tir 7 dén 10 ngay nudi cay, va cb kha nang tong hop IAA khi
nudi cay ¢ 30°C trong mdi truong PDA long bd sung tryptophan nong d6 2 g/l 1én t61 40
ppm. Giai phap hitu ich ciing d& cap dén ché phim nim cong sinh ré ciy dinh ling thu
dugc tir quy trinh nay dé img dung nhu ché pham nong dung.
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Linh vie ki thuat dwoe dé cap

Giai phap hitu ich thude linh virc cong nghé vi sinh ing dung trong néng nghiép,
cu thé 1a giai phap hitu ich dé cap dén chung nam Aspergillus terreus PL1 duoc phan
1ap va ché phan ndm cong sinh ré cay dinh ling thu duoc tir quy trinh nay tng dung
nhw mot loai phan bén nim cong sinh v&i ré cdy dinh ling dé cung cip phospho hoa

tan va chat kich thich sinh truéng IAA cho cdy trong.
Tinh trang ky thuit cua gidi phap hiru ich

Trong cac nghién cuu vé linh vuc vi sinh vat hoc, viéc nghién ctru vé tinh da
dang nhim phat trién ¢.ic ché phdm vi sinh cho phép ting cudng hiéu qua dbi véi tung
loai cay tréng dang dugc chu trong.

Hién tai trong viéc tréng cac ciy duoc liéu, van sit dung mot s6 loai phan bon
héa hoc dé thuc day sinh truong nhim ting ning suét cdy trong. Tuy nhién, viéc lam
dung phan bén héa hoc c6 thé gay nén céc tac dung khong mong mudn dbi véi duge
liéu thu dugc. Viéc st dung phan bén vi sinh duoc xem 13 huéng phat trién bén viing,
cho phép han ché duoc viée sir dung phan bon héa hoc ma con g6p phan ting tinh da
dang sinh hoc trong ving d4t tréng cdy va tao nén mdi quan hé cong sinh gitta c4c loai
sinh vat c6 loi, giam thifu tac hai clia c4c tdc nhan gy bénh.

Ném ving & 14 mot hinh thire cong sinh gitta ndm c6 loi trong d4t va r& cta thuc
vét bac cao. Day 1a quan hop nim - thuc vat duge biét nhiéu nhét va dong vai tro quan
trong trong qua trinh phat trién ciia thuc vat cling nhu hé sinh thai, hon 90% cac loai
thuc vat ¢6 quan hé voi ndm theo hinh thirc ndm & va phu thudc vao mbi quan h¢ nay
dé ton tai. Ndm s& ¢ dinh trong r& nhan céc san phdm tir qua trinh quang hop va phat
trién mang ludi hé soi ndm trong vung bau r& dé tao thuan loi cho viéc 1éy nude, cht
dinh dudng nhu phospho, luu huynh, nito va céc vi chét dinh dudng khéc trong dat.
Hién d4 c6 nhiéu nghién ctru, phan 1ap cac nim cong sinh, vi du trén cly ngo, cdy ca
chua, cdy cam, cdy ca phé,... (Ds Thi Xuéan, 2016, Lé Thi Hoang Yén, 2018; Nguyén
Thi Kim Lién, 2012; Nguyén Vin Vién, 2012), tuy nhién ddi véi cay duoc liéu van

chua c6 nghién ciru phan [ap, dic biét Ia cac cay nhu bach chi, dinh lang va ¢6 ngot.
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NAm cong sinh ving r& lam ting dién tich bé mit r& dé hut nude va chat dinh
dudng (Hamel et al., 2007), viéc st dung phan bén sinh hoc nam ré gitip & cdy phan
nhanh nhidu hon, soi ndm phat trién tir goc xubng dat tao didu kién cho & cay tiép xuc
voi dién tich bé mit dét rong hon, do d6, tang dién tich hip thu nude va chat dinh
dudng cua ciy hé thong ré ciy. Vi vdy, cdy trdng ¢ t6 chirc r& ndm sé& cho hiéu qua
hép thu céac chat dinh dudng cao hon nhu dam, 1an, kali, canxi, magie, kém, déng; va
cling tang kha nang chdng han ctia cay trong. Loi ich ctia viéc bon phan sinh hoc nim
r& cho phap gitp cdy trong hép phu chat dinh dudng khé sir dung, tir d6 téng ning Suat
cay trong thong qua kich thich sy phat trién tw nhién cua ciy, dong thoi cai thién strc
d& khéng cua cdy ddi voi bénh hai, ddc biét 1a d6i v6i vi khuan gy bénh, nhu bénh
thdi ré va théi ¢d ré. Su lién két ctia ndm 18 trong 18 cay sé& gitip cdy chdng lai cac bénh
théi r& va thdi ¢d r& do cac loai ndm khac gy ra. Hon nita, cé thé dugc sir dung nim ré
v6i céc hoa chit nong nghiép khac ma khong bi anh hudng dén hiéu qua.

Sy lién két ctia nAm r& khong chi lam ting lugng dinh dudng va nuéc sin c6 ma
con bao vé cdy trong khoi nhiéu loai stress phi sinh hoc (Evelin et al. 2009; Miransari
2010). Nam ré& dong mét vai trd quan trong trong viéc ting cudng sw phat trién ciia cay
trdng bang cac co ché khac nhau. Viéc kham pha céc co ché thuc diy ting truéng cta
nim ré cong sinh s& gitip ting cudng sy phat trién cua thuc vét bang cach sir dung céc
quan thé vi sinh vt ndy cing nhau. Mic du mét s6 nghién ctru di chi ra rang viéc 4p
dung két hop nédm 18 c6 thé 1a mot cach tiép can c6 ¥ nghia cho ndng nghiép bén ving
(Denton, 2007; Najafi et al., 2012; Ordookhani et al., 2010). Tuy véy, van con mét sb
khia canh cAn dugc nghién ciru thém dé thu dugc lgi ich t6i da trong diéu kién ting
trudng thuc vat duoc cai thién tr quén thé ty nhién nay. Su két hop cho nhan va nguge
lai gifta r& cdy va ndm c6 anh hudéng 16n dén s6 luong va chit luong cay trong. Chung
hinh thanh méi quan hé cong sinh voi thuc vat trén can ciing nhu dudi nude (Christie
et al. 2004; Liu va Chen 2007; Willis et al. 2013).

Bén canh kha nang hd trg sinh trudng cta cdy chuy, nhiéu ndm ndi sinh con co
kha ning sinh téng hop nhidu chit khdng sinh, khang nim c6 tac dung trong e ché vi
sinh vat gy bénh. Nan:. 2003, Strobel va cong su dd nghién ctru vé chiing nim ndi sinh
Cryptospriopsis quercina dugc ly trich tir cay Tripterigeum wilfordii, vi nim nay c6
thé san xuét cryptocandin va cryptocin. Trong d6, cryptocandin khang mot s6 vi ndm

gdy bénh cho nguoi nhu Candida albicans, Trichophyton spp. va chéng mot s6 ndm
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gy bénh thuc vat nhu Sclerotinia sclerotiorum va Botrytis cinerea. Cryptocin c6 tac
dung khang Pryriaria oryzae va mot s6 vi ndm gay bénh thuc vat (Germain, 1995).
Cung nam 2003, Taechowisan va Lumyong da nghién ctu vé endophyt c6 hoat tinh
khang ndm tir ré cay Zingiber officinale va Alpinia galanga. Nam 2019, Lé Thi Minh
Thanh va cong su da tim ra vi nam Penicillium sp. LDL4.4 tt Huperzia serrate c¢6 kha
nang san xuat huperzin A c6 tac dung la chét trc ché enzym acetylcholinesteraza, va
dugc dung trong diéu tri bénh Alzheimer. Kusari va cong su (2009), d& phén 1ap duoc
Fusarium solani tt Camptotheca acuminate c¢6 kha nang san xuit camptothecin va 2
din xuét (9-methoxycamptothecin va 10-hydroxycamptothecin) c6 kha ning chéng
ung thu. Nam 2012, Agnes Joseph Aswathy va cong su da nghi€n ctru vé endophyt
trong cdy Ngh¢ (Curcuma longa). Cac chét dinh dudng trong than ré clia cdy nghé la
mdi trudong sdng da dang cho cdc nhém vi khuén khac nhau. Mot s§ vi khuan noi sinh
lién quan c6 thé thic diy tang truong. Trong nghién ctu nay, hai chung endophyt
Paenibacillus sp. dugce phan lap tir than r€ cu nghé va ca hai ching da duoc tim thy
6 kha nang dé san xué? IAA qua phan tich HPLC. Cung nam nay, Cui va cong su da
phat hién vi nAm ndi sinh Fusarium oxysporum phan l4p tir cdy Ginkgo biloba c6 kha
nang san xuit ginkgolid B dung dé diéu tri bénh tim mach.

N6i chung, ndm ré cong sinh ting cudng sy phat trién cta thuc vat trong moi
trudong bing cach can bang mét s co ché nhu: diéu chinh dinh dudng thuc vat, san
xudt hormone, enzym chéng oxy héa va diéu chinh mot s qua trinh sinh ly. Tuy
nhién, cling c6 thé théy rd hi€u qua cua cac co ché nay con phu thuéc vao mirc do cta
nam ré va su lién két cta cay chil cling nhu mot s6 yéu td dat va thuc vat.

Déi voi cac chét kich thich sinh truéng nhu IAA, céc nghién ctru cho thdy chung
¢6 kha niang duoc sinh ting hop tlr vi sinh vét. Day 1a mot hudng hiru hiéu trong viée
kich thich sinh truéng tiure vt bén vimg. Akbari va cong sy dd phan 1ap va tuyén chon
dugc mot sd ching Azospirillum spp. c6 kha ndng sinh téng hop IAA kich thich sinh
trudng cay lua mi. Két qua la su nhiém céc ching Azospirillum spp. dd lam ting
duong kinh gbc laa, chidu dai r&, trong luong khd va s lugng 16ng ré so voi d6i chimg
(Akbari ef al., 2007). Naiman va cong su dd nghién ciu giy nhiém vi khuin
Azospirillum brasilens va Pseudomonas fluorescens cho lia mi. Két qua cho thiy
chiéu cao cay ting 12%, duong kinh gbc than ting 40%, ning suét ting 16% (Naiman
et al., 2009).
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Nhidu nghién cts gan day cho thiy, hau hét cac vi khuin vung r& 13 cac vi khudn
Gram 4m, khong sinh bao tr nén viéc bdo quan cac ché phdm chtra cac ching vi khuén
tdn kém va it hiéu qua. Chinh vi vay, mot huéng di trong san xuét phan bén vi sinh 12
st dung ndm ving ré& c6 kha ning sinh IAA va phan giai phospho khé tan la lya chon
c6 thé thay thé cho phan bén vo co nhim gitp ting truéng va ning suit cay (Ladha &
Reddy, 2000). Bén canh d6, cac vi sinh vat phan 1ap ti ré céc loai ciy c6 kha ning
sinh TAA nhu chit chuyén hoa thir cp gitip tham gia vao qua trinh hép thu dinh dudng
cho cdy, cé vai trd quan trong d6i voi sy ndy mam, sinh trudng va ting ning suét cay
trdng. Trong d6, ndm & con thé hién nhu mot yéu td kich thich cdy san sinh ra céc
chit c6 hoat tinh tu bdo vé minh thuong dugce goi 1a cac phytoalexin. Muraleedharan
va cong su da khao sat vai tro cua nim & trén 1é& cay Trifolium repens trong viéc kich
thich cay chu sinh ra cdc chit ¢6 hoat tinh kich thich sinh truéng ctia nim ré, ching
Penicillium digitatum va trc ché ching gdy bénh Rhizoctonia sp. khi nudi cly in vitro
(Muraleedharan G.Nair et al., 1991).

Theo Pham Thanh Ha va cong su (1999), 02 ching nim soi Aspergillus awamori
MN1 va Penicillum cyaneofulvum DT1 c6 kha nang phan gidi phospho khé tan va
ngudn dinh dudng KNO3, NaNO3 va (NHz)2SO4 12 nhing ngudn nito tot nhét cho mdi
treong nudi chung MN1 dé tao kha nang phan giai 1an cao. Ngoai ra, Cao Ngoc Diép
va Nguyén Thi Mong Huyén (2015) d4 phan 1ap dugc 36 dong vi khuan dugc phan lap
trén moi truong LGI tir cic mAu ré cdy khoai lang trdng & huyén Hon Pét, tinh Kién
Giang. T4t ca cac dong vi khuin nay du c6 dang hinh que va c6 kha ning chuyén
dong. Thuc hién cdc phép thtr sinh héa da xac dinh duge cac dong KL9, KL11,
KL39a, K139b 1a céc vi khudn ndi sinh ¢6 dii 3 ddc tinh t6t 1a ¢6 dinh dam, hoa tan 1an
kho tan, tong hop IAA. Khi giai trinh tu doan gen 16S-DNA ctia 4 dong vi khuén nay,
nhan dién duoc dong K19 c6 ty 1€ dong hinh ctia doan gen 16S-DNA véi loai
Burkholderia sprentiae va Burkholderia vietnamiensis 1a 99%; ty 1€ dong hinh doan
gen 16S-DNA ctia dong KL39a véi loai Burkholderia ambifaria va Burkholderia
vietnamiensis 1 99%; ty 16 dong hinh doan gen 16S-rDNA cua dong KL39b voéi loai
Enterobacter ludwigii va Enterobacter cloacae 13 99%; ty 1€ d6ng hinh doan gen
16SDNA ctia dong KL 1 v6i loai loai Klebsiella pneumoniae 1a 99%.

Két qua nghién curv & nhiéu noi cho thiy phan vi sinh phan giai phospho kho tan

c6 thé nang cao hiéu g4 st dung 1an khoang 1én 20-30% so véi d6i ching, dong thoi
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¢6 tac dung ning cao nang sudt cdy trong 5-10% tuy loai dat trong. Viée st dung vi
sinh vat phan gidi lan co thé thay thé 30-50% luong lan can bén bing quing
phosphorit véi ham lugng lan tbng sb twong duong ma ning sut cdy trong khong bi
giam sat. Ngoai ra, céc vi sinh vat phan giai lan con ¢ khd nang san sinh ra cac chat
kich thich sinh truéng thuc vat hodc cac chit khang sinh gitp cdy trong phat trién va
chéng chiu t6t hon véi cac didu kién bét loi tir moi truong. Nguyén Thi Phuong Chi,
Pham Thanh Ha, Nguyén Thi Quynh Mai (2005) dd nghién ctru kha ning tiét enzym
phophataza ctia 10 chung vi sinh vat hoa tan 1an va nhan thdy rang ngoai kha ning hoa
tan 1an kho tan cac chung vi sinh vt nay c6 kha ning san sinh enzym phosphat (chu
yéu 14 ndm soi va vi khuén) enzym nay déng vai tro xuc tac khong thé thiéu cho qua
trinh phan hudy sinh hoc cac hop chét hitu co chira lan. Vii Thuy Nga va cong sy (2003)
nghién cru kha nang sinh téng hop IAA va phan giai phosphate v co khé tan ctia vi
khuén Bradyrhizobium. Két qua cho thay ching c6 kha nang tbng hop TAA v6i ham
fugng 20-100 pg/ml mdi trudng nuodi cAy. Pham Thanh Ha va Nguyén Thi Phuong Chi
(1999) nghién ctru anh hudng cua cac ngudn nito 1én kha ning phan giai phospho kho
tan cua hai ching nidm soi Aspergillus awamori MN1 va Penicillum cyaneofulvum
DT1. Téc gia da s dung 7 ngudn nito khac nhau, két qua cho thdy KNO3, NaNOs,
(NH,)2SO4 13 nhitng ngudn nito t5t nhit cho méi trudng nudi chiing MN1 tao kha ning
phén giai phosphate cao. Con d6i v6i chung DT1 1a NH4CL.

Nhiéu c6ng trinh nghién ciru cho thiy ring cﬁc ching vi khuan c6 kha ning tao
IAA nhu vi khuan thudc chi Rhizobium, Azotobacter, Azospirillum, Bradyrhizobium,
Pseudomonas, Bacillus da cho két qua kha quan (Pham Viét Cuong, 2003; Lang Ngoc
Dau, 2004; Vi Thay Nga, 2003).

Nhén thiy rang ¢ nudc ta, cac nghién ctu chit yéu 1a tuyén Chon duoc mot sb
ching vi khudn va mot s8 it nghién ctru vé khu hé ndm cong sinh trong ré va dat, dac
biét 1a vé kha ning vira phan giai phospho va vira sinh chat kich thich sinh truong IAA
ctia ching con rit han ché', trong khi do, phospho 12 mot nguyén t6 can thiét dbi véi
cdy trong, tham gia vao viéc hinh thanh mang té bao, axit nucleic, 1am ting sy phat
trién cua ré. Do d6, vAn c6 nhu cdu vé cc ching vi sinh ¢6 kh& ndng vira phén giai
phospho vira sinh chét kich thich sinh truéng IAA ciing nhu céc ché phim vi sinh 6n
dinh chtra céc ching nay dé sir dung cho cay trong gép phan giam sy phu thude vao

phén bén vo co.
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Ban chit ki thuit ciia gidi phap hitu ich

Muc dich cta giai phap hitu ich nhim giai quyét cac van dé néu trén, cu thé 1a
nhdm phat trién ché pham nim thay thé cho phan bon vo co, cac tac gia da phén lap
thanh cong ching nim Aspergillus terreus L1 tix 1é cay dinh ling c6 dic tinh nong
dung hitu ich. Do d6, giai phap hitu ich d& cap dén chung nim Aspergillus terreus DL1
va ché phim ndm cong sinh ré cdy dinh ling chtra bao tir ciia chung nim Aspergillus
terreus PL1 nay dé cung cap phospho hoa tan va chét kich thich sinh trudng axit indol
axetic (IAA) cho cay dinh lang.

Theo muc dich tht nhat, giai phép hitu ich d& cap dén chung ndm Aspergillus
terreus DL1 dugc phan lap, trong do chung nim nay c6 trinh tw 16S néu trong SEQ 1D
NO.1 va duoc luu gilt dong sdu tai Truong Dai hoc Kinh té - K¥ thuat Cong nghiép,
456 Minh Khai, Hai Ra Trung, Ha Noi v&i sd luu gitt PLO1, khic biét & chd ching
nam nay:

- ¢6 kha ning cong sinh ré cay dinh lang (Polyscias fruticosa L.);

- ¢6 hoat tinh enzym phosphataza v6i dudong kinh vong phén giai trén moi trudng
Ca3(PO4)2 1én téi 11 mm khi kiém tra bing phuong phép duc 15 thach;

- ¢6 kha ning phén giai phospho khé tan (P20s) dat t&i ndng do tich lity 1.255,04
ppp sau tir 7 dén 10 ngay nudi cdy; va

- ¢6 kha ning tdng hop IAA khi nudi ciy & 30°C trong méi trudmg PDA 16ng bd
sung tryptophan ndng d6 2 g/! 1én t6i 40 ppm.

Theo muc dich tht hai, giai phap d& cap dén ché phim nim cong sinh ré€ cay
dinh lang, trong d6 ché pham nay & dang bot do 4m khoang 15% bao goém gia thé
thoc/bdt ngd ty 1& 2/1 {theo khéi lugng) chita bao tir cua chung nim Aspergillus
terreus DL1 v6i luong it nhat 1038 CFU/g va c¢6 kha nang phat trién cong sinh véi ré
cdy dinh ling dé phan giai phospho kho tan 1én t&i 1.255,04 ppp va téng hop IAA 1én
t61 40 ppm.

Chung nam Aspergillus terreus DL1 va ché phdm ndm cong sinh thu duge tr quy
trinh theo giai phap hitu ich dé phat trién phan bon vi sinh dc hiéu cho cay dinh lang,
gitip giam su phu thudc vao phan bon vé co, cho phép phat trién nén néng nghiép bén

viing.
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Mo ta van tit cac hinh vé

Hinh 1 két qua x4c dinh hinh théi ctia ching nim Aspergillus terreus DL1 phan
1ap duoc.

Hinh 2 14 két qua xac dinh ciy pha hé ctia doan 16S dua trén trinh tu gen ITS cia
chung nim phan lap duge (DL1).

MO ta chi tiét giai phap hiu ich

Sau day giai phap hitu ich dugc mo6 ta chi tiét voi cac phuong an thuc hién va cac
vi du cu thé, tuy nhién cac phuong 4n va cac vi du nay chi nhim muc dich 13 15 ban
chét ctia giai phap hitu ich chir khong nhdm muyc dich thu hep pham vi yéu cau bao ho
cua giai phép hitu ich.

Giai phéap hitu ich dé cap dén ching nam Aspergillus terreus DPL1 dugc phan 1ap,
trong d6 chiing nim nay ¢ trinh ty 16S néu trong SEQ ID NO.1 va duoc luu giit dong
sau tai Truong Pai hoc Kinh té-K§ thuat Cong nghiép, 456 Minh Khai, Hai Ba Trung,
Ha Noi voi s6 luu gitt PLO1, khéc biét & chd ching ndm nay:

- ¢6 kha ning cong sinh 1é ciy dinh lang (Polyscias fruticosa L.),

- ¢6 hoat tinh enzym phosphataza véi duong kinh vong phan gidi trén mdi truong
Ca3(PO4)2 16n t6i 11 mm khi kiém tra bang phuong phap duc 16 thach;

- ¢6 kha ndng phéan giai phospho kho tan (P20s) dat t6i nong d tich lity 1.255,04
ppp sau tir 7 dén 10 ngay nudi cly; va

- ¢6 kha ning t@nz hop IAA khi nuéi ciy & 30°C trong mdi truong PDA 1dng bd
sung tryptophan noéng do 2 g/l 1én t6i 40 ppm.

Giai phap hitu ich cling dé cap dén quy trinh san xuit ché phdm nim cong sinh ré
cdy dinh lang, trong d6 quy trinh nay bao gdm cac bude: a) hoat hoa ching gidng gbc;
b) thu hdn hop bao tir nim; va c) thu ché phdm nim cong sinh ré cdy dinh lang.

Trong bude hoat héa ching gidng gbc, tién hanh tan dong mau chung gibng ndm
Aspergillus terreus PL1 c6 s6 luu gitt PLO1 tai Truong Dai hoc Kinh t€-Ky thuat
Cong nghiép, 456 Minh Khai, Hai Ba Trung, Ha No¢i. Ching sau khi hoat hoa nay
dugc cdy vao méi truong PDA thach v6 tring, nudi ciy & nhiét do tir 25 dén 30°C
trong 7 ngay thu duoc phﬁng gidng gbc nAm Aspergillus terreus DL1 hoat hoa ¢ dang

cum khuan lac mau den.
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Trong budc thu hdn hop bao tir nAm, tién hanh cdy ching gidng gdc Aspergillus
terreus DL1 d4 hoat héa vao mdi trudng thach ran. Tién hanh nu6i cdy trong didu kién
nhiét do tir 25 dén 30°C sau tir 7 dén 10 ngay. Bao tir san sinh dugc thu nhin va phan
tan trong nude mudi sinh 1y dén mat d6 khoang 108 bao t/ml thu dugce hdn hop bao tir
nam.

D& thu ché phdm nim cong sinh ré cay dinh ling, tién hanh ciy hdn hop bao tir
nim theo ty 18 tir 2 dén 5% khdi lugng vao bich moi truong gia thé rin. Gia thé rin
duoc st dung theo sang ché dé nuoi cdy ching nim Aspergillus terreus PL1 bao gém
hdn hop théc va bot ngd da dugc hdp chin va dé ngudi véi ty 1& théc/bot ngd 1a 2/1
(theo khdi luong). Sau d6 chuyén bich méi truong nay vao nudi cdy trong diéu kién
t6i, nhiét @0 tir 28 dén 35°C. Duy tri diéu kién nuoi cdy trong didu kién do 4m gid thé
duy tri tir 40 dén 60%. Thoi gian nudi ciy duoc thuc hién trong khoang tir 7 dén 14
ngay dé ndm phat trién hé soi va tao bao tir. Sau khi sdy kho & nhiét do khoang 45°C
dén d6 4m khoang 15%, nghién nho, thu dwoc ché phidm nim cong sinh ré dinh ling
dang bot.

Giai phap hitu ich cling d& cap dén ché pham ndm cong sinh ré cdy dinh ling thu
dugc tir quy trinh theo ‘oiai phap hivu ich, trong d6 ché phdm nay & dang bot d6 am
khodng 15% bao gdm gia thé thoc/bot ngd ty 1é 2/1 (theo khdi lugng) chira bao tir cua
ching nam Aspergillus terreus DL1 dat it nhit 108 CFU/g va c6 kha nang phét trién
cOng sinh véi ré ciy dinh lang dé phan giai phospho khé tan 1én téi 1.255,04 ppp va
tong hop IAA 1én t6i 40 ppm. ‘

Vi du thye hién giai phap hitu ich

Vidu 1. Phan lap ndm cong sinh tiv ré cdy dinh ling

Mau r& va dit xung quanh ré cdy dinh ling duoc thu thap tir huyén Hai Hau,
Nam Dinh va huyén Sapa, Lao Cai. Cac mau dugce thu thap tai cic do sau khac nhau tir
mit dat dén do sau 20 em. Cac miu dat va ré nay duge cho vao tui nilon sach, bao
quén & 4°C chuyén vé phong thi nghiém dé phan 1ap.

Déi voi mau ré, réa mau dudi voi nudce chay trong 5 phut. Khi bé mit miu da rao
nude, ngdm mau trong cdn 70°C trong 1 phut. Dé méu kho trong ti cdy vo trung.
Dung dung cu vO trung c&t mAu r& thanh nhimg doan nho dai tir 5 dén 10mm, d3t cac

doan ré 1én dia petri ¢c6 méi truong phin 1ap (mdi truong MMN: glucoza 10 g/l;
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(NH4):HPO4 0,25 g/l; MgS04.7H20 0,0732 g/l; KH2PO4 0,5 g/l, CaClz 0,0662 g/l;
NaCl 0,025 g/l; FeClz.6H2O 0,02 g/l, sau khi khir trung b sung khang sinh
streptomycin, ampiciibt, tetracyclin hodc cloramphenicol), sau d6 chuyén vao ti 4m
30°C trong thoi gian tir 48 dén 72 gio.

Péi v6i mau dét, 14y mot luong dit nho dua vao dng nghiém chita 9ml nude cét
da vo trung, ldc ddu, ding pipet hut dich ndi vao dia petri c6 moi truong phan 1ap (moi
truong MMN, nhu trén), sau do chuyén vao ti &m 30°C trong thoi gian tlr 48 dén 72
gio.

Chon cac soi ndm moc ra tir mo ré cay trén cac dia phan lap, céy ria trén moi
truong MMN dé tinh sach ching. Lua chon cac chung sach dé cdy trén moi truong
thach nghiéng MMN ho#c moi truong PDA dé luu gitt trong moi trudng thach nghiéng
cao malt 2% & nhiét do tir 25 dén 27°C, kiém tra hoat tinh phosphataza va chon loc
theo hoat tinh mong mudn.

Chon loc c4c chiing c6 hoat tinh enzym phosphataza theo nguyén ly khuéch tan
trén thach bing phuwong phép duc 18 thach trén mdi truong Pikovkaya (cao nim men 5
g/l, dextroza 10 g/l, Cas(POs)2 5 g/, (NH4)2804 0,5 g/1, KC1 0,2 g/I, MgSO4 0,1 g/l
MnSO4 0,0001 g/1, FeSO4 0,0001 g/1, agar 20 g/l, pH=6). Dich nu6i cly (chtra enzym
thd) duoc dua vao cac 16 thach chira Cas(POs)2 phuong phap duc 16 thach, chon loc
nhitng ching c6 dudng kinh vong phan giai 16n nhat.

Chon loc cac ching ¢6 kha niang phan giai phospho kho tan (P20s) bing phuong
phap dinh Iugng phospho hoa tan trong dich nudi cay theo TCVN 8565:2010. Cac
chiing vi sinh vat dugc nudi chy lic trong mdi trudng Pikovskaya trong 7 -10 ngay.
Dich nudi cay duoc ly tzm 6000 vong/phut trong 20 phit, gan 14y phan nudc trong;
Ham lugng phospho trong dung dich chiét duge x4c dinh bing phwong phap trac
quang sau khi dd phdn giai gbc xitrat. Do mau xanh molipden do phan tmg cta
phospho véi molypdat tao thanh phire da di vong ¢6 mau xanh khi bi khu, tir d6 suy ra
ham lwong phospho hoa tan trong mau. Chon loc cac ching ¢6 kha nang tich liy
phospho hoa tan 16n nhit.

Chon loc céc ching c¢6 kha ning tong hop IAA khi nudi cdy & 30°C trong mbi
truomg PDA 16ng bd sung tryptophan noéng do 2 g/1, chon loc cac ching c6 kha nang
tdng hop TAA 16n nhit.
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Két qua chon loc tir mAu 18 thu duge 06 chiing img vién, tir mau dat thu duge 05
chung ung vién. Thu dugc ching nim co hoat tinh enzym phosphataza véi duong kinh
vong phén giai trén moi truong Caz(POs)2 1én téi 11 mm va tich Iy P2Os hoa tan dat
t61 1.255,04 ppp sau tir 7 dén 10 ngay nudi cAy va c6 kha ning tong hop IAA khi nuéi
chy & 30°C trong mdi truong PDA long bd sung tryptophan ndng do 2 g/l 1én t6i 40
ppm. Chung phén 1ap nay dugc ky hiéu la DL1.

Chung DL1 sau khi phan 14p, 1am sach duogc nudi trén moi trudng khoai tay cho
thdy day 1a ching nim c¢6 khuén lac ltc non c¢6 mau sita tring sau nga din sang mau
hoa cau, khi gia c6 mau phan hong. S¢i nAm mau tring. Mit trdi khuan lac c6 mau
néu, ¢6 hién tuong tiét sdc t6 ra thach khi gia. Cudng sinh bao tir hinh thanh tir sgi khi
sinh hoic hinh thanh tir dam dia soi. Dang dién hinh, phan nhanh don gian (tir 2 dén 3
nhanh), kich thuéc cudng tir 10 dén 30 pm. Thé binh hinh chai, thudng tir 2 dén 4 thé
binh/cubng, kich thuéc thé binh khoang tir 10-17 x 1-2 pm. Bao tit hinh elip hodc hinh
ciu nhin, khéng c6 gai, kich thude 2,7 x 3,5 pm. C6 su xut hién thé qua trén khuan
lac, mau hff)ng phén, kich thude dat tu 100 d&én 300 pm. Két qua phan lap va xac dinh
hinh thai nhw duoc thé hién trén Hinh 1. |
Vi du 2. Dinh danh va phdn logi chiing ndm DLI phén Igp

Dé x4c dinh chinh x4c chung niAm phén 1ap dugc, tién hanh chiét tich ADN tong
sb béng cach léy hé soi ndm mdc, tron trong 0,5 ml dém (Tris-HCI, EDTA, NaCl,
SDS). U ¢ nhiét d6 phoig trong 10 phut, siéu am 50% nang lugng 1 phut, nghi 1 phut.
B6 sung proteaza K 20 pg/ml, G & nhiét do 37°C trong 1 gio. B6 sung 0,15 ml
CH;COOK. Ly tdm 10000 x g, thu dich trong, két tia ADN biang isopropanol i 1€ 1:1.
Sau khi Iy tAim & 13000 x g trong 10 phut ¢ 4°C thu tua va rua tua bang EtOH 70%.
Sau khi lam khé, tai hoa tan trong 50 pl H2O PCR. Bdo quan ADN ¢ -20°C dé lam
khuon PCR.

Pé khuéch dai gen ma hoa 16S rADN, st dung cap mdi dic hiéu: ITS1/ITS4,
vO1i trinh tu sau

ITS1: 5' TCCGTAGGTGAACCTGCGG 3 SEQ ID NO.2

ITS4: 5 TCCTCCGCTTATTGATATGC 3’ SEQID NO.3

Tién hanh PCP. i thanh phin bao gdm 5 mM dNTP: 1,5 pl; 10X dém Taq: 2.5
ul; S uM ITSI: 15 5 uM ITS4: 1; ADN khuén:1; Tag ADN pol: 0,3 ul; H2O: 17,5 pl.
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Téng thé tich phan tmg: 25 pl. Chu trinh nhiét: (1) 95°C: 5 phut; (2) 95°C: 45 gidy; (3)
59°C: 1 phut; (4) 72°C: 4-5 phut, ldp lai tir budc 2 dén 4: 35 chu ky; (5) 72°C: 5 phut.

Két qua giai trinh tu dugc ddh gia bang thuat toan Clustal W cua phin mém
MEGA-X. Cay pha hé dugc xdy dung st dung thuat toan Maximum Likelihood cua
phdn mém MEGA-X véi model Kimura 2-parameter va gia tri boostrap 1a 1000. Céc
nhanh c6 gia tri ho trg < 50% s& khong dugc hién thi trén cay pha hé.

Két qua giai trinh tu doan gen ITS cua ching ndm soi PL1 néu trong SEQ ID
NO.1 ¢6 kich thuée 594 nucleotit. Két qua so sanh trinh tu gen véi co s¢ dir liéu cua
GenBank thong quan giao dién tim kiém BLAST nucleotit-nucleotit dit tai National
Center for Biotechnology Information, Bethesda, Hoa Ky:
http://blast.ncbi.nlm.nih.gov/blast/Blast.cgi, cho thdy ching nam s¢i PL1 phan lap
duoc tuong dong véi cac ching nam thudc chi Aspergillus (Hinh 2). Cay pha hé cua
chung BL1 véi cac chung ndm c6 do twong dong cao trén ngan hang gen NCBI cho
thdy ching DL 1 ndm trong nhanh véi cdc chung thudc chi Aspergillus.

Nhu vay, dua vao cac dac diém hinh thai va két qua giai trinh tu gen ITS cua
chung nam soi L1, ¢ thé xac dinh duoc ching nim DL1 phan lap duoc thudc loai
Aspergillus terreus. Ching nay dugc dinh danh 1a Aspergillus terreus DL1.

Chung Aspergillus terreus PL1 thu dugc nay duoc kiém tra vé hoat tinh enzym
phosphataza cho thay c6 duong kinh vong phan giai trén moi truong Cas(POas) 1€n t6i
11 mm. Kha nang tich liy P2Os hoa tan dat téi 1.255,04 ppp sau tu 7 dén 10 ngay nuoi
cay. Kha nang tong hop TAA khi nudi cdy & 30°C trong mdi trudng PDA 10ng bd sung
tryptophan nong do 2 g/l 1én t6i 40 ppm.

Vi du 3. Sin xudt ché phim ném céng sinh ré cay dinh ling

Tién hanh tan doéng chung giéng nam Aspergillus terreus DL1 ¢6 s6 luu gitt
DLO1 tai Truong Pai hoc Kinh té - Ky thuat cCong nghiép, 456 Minh Khai, Hai Ba
Trung, Ha Noi. Tiép do cdy vao moi trudong PDA thach rdn vO trung, nudi cdy & nhiét
do 30°C trong 7 ngay thu chung nam Aspergillus terreus DL1 hoat hoa.

Céy ching gidéng o6c Aspergillus terreus DL1 da hoat héa vao mdi truong thach
rén. Tién hanh nudi cdy trong diéu kién nhiét do 30°C trong 10 ngay. Bao tir dugc thu
nhan va phan tan trong nudc mudi sinh ly dén mat do khoang 10% bao ta/ml thu dugc

hon hop bao tr nam.
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Chy hdn hop bao tr ndm theo ty 1& 2% khéi lugng vao bich méi trudng gia thé
rin. Bich gia thé nay dzrdc chuén bi trude bao gém hdn hop thoc va bot ngd da duoc
hép chin va d ngudi, trong d6 ty 1& théc/bot ngd 1a 2/1 (theo khéi lugng). Sau khi cdy,
tién hanh chuyén bich mo6i truong nay vao nudi ciy trong didu kién tdi, nhiét do tir 28
dén 35°C. Duy tri d6 4m gia thé khoang 60% trong 7 ngay dé ndm phat trién hé soi va
tao bao tr. Sau khi hé soi phat trién va sinh bao to, tién hanh siy kho & nhiét do
khodng 45°C dén d6 4m khoang 15%. Hon hop duoc nghién nho, thu dugc ché pham
nam cdng sinh r& dinh lang dang bot.

Hdn hop duoc kiém tra ngdu nhién bing cach pha lodng kiém tra mat d¢ va kha
nang phan hity phospho kho tan va kha ning sinh téng hop theo phuong phap néu trén.
Két quéa cho thiy bao tir clia ching nam Aspergillus terreus DL1 dat khoang 3x10°
CFU/g va c6 kha nang phan gidi phospho khoé tan Ién té1 1.255,04 ppp va téng hop
TAA 16n t6i 40 ppm.

Vi du 4. Ddnh gid kha ndng cong sinh cia ném trén ré dinh ling

Ché phim thu duogc tir Vi du 3 dugc thir nghiém trén vuon trdng cdy cdy dinh
lang. P4t xung quanh ving ré ciy dinh lang tir cic cong thirc d6i chimg khong st dung
ché phdm ndm ré, CT1 st dung nim ré thuong mai chita cdc ching Aspergillus sp. va
Bacillus subtilis, CT2 st dung thu dugc tir Vi du 3 chira Aspergillus terreus DL1. Dinh
lang sau khi trdng vao biu 5 ngay s& dugc 14y miu d4t quanh r& dé theo ddi thdi gian
xuét hién tré lai cta cac ching nim ré.

Bang 1 Thoi gian xut hién tro lai clia cac ching nim ré tai ving dét tir & trong cay

dinh lang

Thoi gian xuat hi¢i CT2
trd lai ctia cac

- ching nim (ngay)

Déi chimg CT1

Bacillus subtilis | Aspergillus sp. Aspergillus terreus

DL1
5 - - +
10 - + +
15 + - ' +

Chii thich:  + ngay xuat hién tro lai cua chung nam
- chung nam chwa xuat hién
Tir két qua néu trong bang trén cho thay rang, ching nam ré thudc nghién ctru &

cdng thirec DC 1a cong thue khong st dung ché phdm nim thi dén ngay tha 15 sau khi
trdng cy gidng vao b4u ching nim xuét hién tai ving dat quanh ré cay. CT1 la cong

thite st dung ché phim nidm thuong mai chtta cac ching Bacillus subtilis va
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Trichoderma sp. thi 10 ngdy sau khi trdng cdy, 02 ching nim trén da xuét hién tai
ving dit quanh r& cay. Cudi cing la CT2 sir dung ché pham theo giai phap hitu ich thi
sau 5 ngay gieo trong dau tién thi tai ving d4t xung quanh r& cdy di xuit hién ching
Aspergillus terreus L1 c¢6 kha ning sinh tong hop TAA va phan giai phospho khé tan
cong sinh trén ré dinh ling. Sau 10 ngay tréng cdy thi 2 ching nim bét ddu xuit hién
tai ving dit quanh ré cay.

Nhu vay, c6 thé thdy ring viéc sir dung ché phim nim ré s& ting kha ning suét
hién trd lai sém hon cva céc chung nam ving r& do mat d6 cac chung nam nay trong
dat dugc b sung qua ché rhim cao hon do vay thoi gian hoat hoa xuét hién lai trong

vung dét quanh r& cdy ciing nhanh hon so véi cong thire d6i chtmg.
Hiéu qua dat dwge cta gidi phdp hiru ich

Bing cach phan 1ap tuyén chon dugc ching nam Aspergillus terreus DL1 c6 kha
ning sinh tong hop IAA va phan giai phospho kho tan trén ré cy dinh ling, giai phap
hitu ich cho thdy hiéu qué trong viéc phat trién ché pham ndm cho phép cong sinh trén
cay dinh ling gitp can bang hé vi sinh trén thuc dia ting dugc hiéu qua st dung
phospho va tang kha nédng sinh trudng cua cay tréng.

Chang nim Aspergillus terreus DL1 phan 1ap duoc theo gidi phap hitu ich c6
tiém nang phat trién thanh ché phim nim cong sinh ré cdy dinh ling c6 kha ning sinh
tdng hop IAA kich thich su phét trién cta cdy tréng, ddng thdi ¢d kha nang hoa tan
phospho khé tan cho czy trong hip phu mé ra huéng phét trién bén vimng, an toan hiéu
qua trong nong nghiép, gitp gop phén phét trién nganh nong nghiép giam phu thude

vao phan bén hda hoc.
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YEU CAU BAO HO

1. Chung nam Aspergillus terreus DL1 dugc phan lap, trong d6 chung nidm nay cé
trinh ty 16S néu trong SEQ ID NO.1 va duoc luu giit dong sau tai Truong Dai hoc
Kinh t - K§ thuat Cong nghiép, 456 Minh Khai, Hai Ba Trung, Ha Nbi véi sb luu gt
PLO1, khéc biét & chd ching nim nay:

- ¢6 kha ning cong sinh ré cdy dinh ling (Polyscias fruticosa L.);

- ¢6 hoat tinh enzym phosphataza v6i duong kinh vong phan giai trén moi trudng
Ca3(PO4)2 1én t6i 11 mm khi kiém tra bang phuong phap duc 16 thach;

- ¢6 kha nang phéan giai phospho kho tan (P2Os) dat t61 ndng dd tich lity 1.255,04 ppp
sau tir 7 dén 10 ngay nudi cdy; va

- ¢6 kha ning téng hop IAA khi nuéi cdy ¢ 30°C trong méi truong PDA 1éng bd sung
tryptophan ndng do 2 g/1 1én t6i 40 ppm.

2. Ché phdm nim cong sinh ré cdy dinh ling, trong d6 ché phdm nay & dang bot do 4m
khoang 15% bao gdm gia thé thoc/bot ngd ty 1€ 2/1 (theo khéi lugng) chira bao tir ciia
ching nim Aspergillus’l terreus DL1 v6i luong it nhit 108 CFU/g va c6 kha nang phat
trién cong sinh véi 1€ cay dinh lang dé phan giai phospho khé tan 1én t6i 1.255,04 ppp
va tong hop TAA 1én t6i 40 ppm.
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HINH 1

HINH 2

= ‘Aspergius sulphureus EFBG140S
yspergilus ochroceus AFAS4172
W Aspergilus ostipnus EFEB1421

Aspergilus robustus EUGZ1818
! l »__igﬁﬁfﬁ}erg‘fms parvulus APUZBENT
Y

Aspergilus kanogaweensis AKU289804
1o E:‘“'fi.,spwgims giganteus AGU28395
‘ Aspergilus clowntus HOB9R53S

- Aspergilus fumigotusU28460
?j“‘“‘“i[; Neosartoryo fischeri

537 p Aspergilus unifoterolis AUUZRATS

W gspergilus duricoulis EFB68971
160 r dspergilus bombycis AF104444
82 * Aspergilus nomius NRRL13137
g1 1 {WWAmesgfms leporis AF104443

EE Aspergilus thomii ATU15488

, E‘WWWWM“ Aspergilus cculeatys AAUZ8EIS
&1 Aspergilus tubingensis NBRLABTS

§ gxkspwgé{as campestris EF66R577

Hou Aspergilus condidus EFBE8592
prmm—— Choetosartorya chryselio EFB5215

' Aspergitus pulvinus EF652159

; L1
m‘éwwmmww% Aspergilus carneus EFE59611
100 " Asperailus terreus

Toloromyces flavus BUD2T5%6
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DANH MUC TRINH TU

<110> Trudng Pai hoc Kinh té&-K¢ thuidt céng nghiép
<120> Chung nédm Aspergillus terreus DLl dugc phén 1ldp va ché phdm ném
céng sinh ré& cay dinh 1l3ng thu dugc t quy trinh nay

<130>
<1l60> 3
<170>

<210> 1
<211> o644
<212> ADN

<213> Aspergillus terreus DLl

<220>
<223> 16S

<220>
<400> 1
GCATATCAAT
GCGGCAAGAG
GATGCTTCGG
ATCCCGTATG
TGGGAATGCA
CGATAGCGCA
GCACGTGAAA
GGCTTCGGCC
AGGCCTCCGG
CCTGGACCGA

<210> 2
<211> 19
<212> ADN
<213> boan
<220>
<223> Nhéan

<220>
<400> 2

AAGCGGAGGA
CTCAAATTTG
GTGCAGCCCC
GGGCGGGGTG
GCTCTAAATG
CAAGTAGAGT
TTGTTGAAAG
CGGTGTACTT
AATGTAGCGC
GGAACGCGCT

moi

tao

TCCGTAGGTGAACCTGCGG

<210> 3
<211> 20
<212> ADN
<213> boan
<220>
<223> Nhéan

<220>
<400> 3

mdi

tao

TCCTCCGCTTATTGATATGC

AAAGAAACCA
AAAGCTGGCT
CGTCTAAGTG
TCTGCGTCCG
GGTGGTAAAT
GATCGAAAGA
GGAAGCGCTT
CCCCGCGGGL
CCTTCGGGGC
TCGGCACGTG

ACCGGGATTG
CCTTCGGGGT
CCCTGGAACG
TGTGAAGCTC
TTCATCTAAA
TGAAAAGCAC
GCAACCAGAC
GGGCCAGCGT
GCCTTATAGC
TGATGACAGC
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CCTCAGTAAC
CCGCATTGTA
GGCCGTCATA
CTTCGACGAG
GCTAAATACT
TTTGAAAAGA
TCGCTCGCGG
CGGTTTGGGC
CGGGGGTGCA
TGCGAGTGCG

GGCGAGTGAA
ATTTGCAGAG
GAGGGTGAGA
TCGAGTTGTT
GGCCGGAGAC
GAGTTAAACA
GGTTCAGCCG
GGCCGGTCAA
ATGCGGCCAG
TGTT

60
120
180
240
300
360
420
480
540
594





