Tap chi Khoa hoc Trieong Pai hoc Can Tho

Tdp 55, S 6B (2019): 38-46

Tap chi Khoa hoc Trudng Dai hoc Can Thd
Phan B: Nong nghiép, Thuy san va Céng nghé Sinh hoc

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2019.166

PHAN LAP VA TUYEN CHON MQT SO DONG NAM BAN DIA CO KHA NANG
PHAN HUY VAT LIEU HUU CO TU PAT NONG NGHIEP O TINH SOC TRANG
Quéach Thi Trac Ly! va Nguyén Khai Nghia®*

Hoc vién cao hoc Khoa Khoa hoc Tu nhién, Truong Pai hoc Can Tho

2Khoa Nong nghiép, Trong Pai hoc Can Tho
*Nowoi chiu trach nhiém vé bai viet: Nguyén Khei Nghia (email: nknghia@ctu.edu.vn)

Théng tin chung:

Ngay nhdn bai: 17/08/2019
Ngay nhdn bai sia: 14/09/2019
Ngay duyét dang: 26/12/2019

Title:

Isolation and selection of
indegenious fungi capable in
decomposing organic
materials from various
different farming ecosystems
in Soc Trang province

Tir khoa:

Aspergillus niger, Aspergillus
oryzae, enzyme cellulase, nam
ban dia, phan huy sinh hoc,
vat lieu hitu co

Keywords:

Aspergillus niger, Aspergillus
oryzae, cellulase enzyme,
decomposition, indigenous
fungi, organic materials

ABSTRACT

The study was aimed at isolating and selecting indigenous fungi capable in
decomposing organic materials from 14 different indigenous microorganism
communities collected from various different farming ecosystems in Soc Trang
province. The Bushnell Haas Medium (BHM) containing 1% carboxymethyl
cellulose (CMC) was used to isolate fungi and to qualify for cellulase enzyme
activity with Congo Red 0.25% reagent. The activity of cellulase enzyme was
determined by 2- hydroxy — 3.5 - dinitrobenzoic acid reagent (DNS) at a wavelength
of 540 nm. Decomposition efficacy of selected fungi for organic materials was
determined by the mass loss method after 30 days of inoculation under laboratory
conditions. The results showed that 56 indigenous fungi were isolated and of which
36 produced a halo zone of 1.67 to 25.7 mm in diameter. The cellulase enzyme
activity of 10 selected fungi ranged from 2.52 to 16.5 Ul/mL/h. Results from the
decomposition experiments for three different organic materials revealed that H3-1,
H9-6 and H4-7 were found to be the highest decomposers for rice straw, cattail and
water hyacinth with 59.13%, 78.3% and 63.1% dry mass loss, respectively after one
month. Especially, isolate labeled as H7-4 decomposed very well for 3 types of
materials with a total dry mass loss up to 40.7, 68.7 and 47.9%, respectively after
one month. Results from 28S rRNA sequences of four selected fungi indicated that
H9-6 had 100% of similarity index with Aspergillus oryzae and 3 other remained
fungi (H3-1, H4-7 and H7-4) were highly homologous with Aspergillus niger.
TOM TAT

Muc tiéu cua nghién ctiu nham phan lgp mot 56 dong nam tiv 14 hé vi sinh vt ban
dia trén hé cdy trong khdc nhau ¢ tinh Séc Trang 6 kha ndang phdn hiy vt liéu
hitu co. Méi trwong Bushnell Haas Medium (BHM) b6 sung 1% carboxymethyl
cellulose (CMC) ding dé phan Idp va khao sat kha néng tong hop enzyme cellulase
bang thuoc thir Congo Red 0.25%. Hoat d enzyme cellulase dioc xdc dinh bang
thuoc thir 2- hydroxy - 35 — dinitrobenzoic acid (DNS) ¢ budc song 540 nm. Kha
nang phan hiy hitu co dwoc xdc dinh bang trong luong khé mat di sau 30 ngay
nudi cdy. Két qua cho thdy c6 56 dong nam duwoc phan ldp, trong dé 36 dong c6
diong kinh vong halo dao dong tir 1,67 mm dén 25,7 mm. Hoat dé enzyme ciia 10
dong nam tuyén chon dao dong tir 2,52 dén 16,5 Ul/mL/h. Cic dong nam phan hiyy
rom, bon bon va luc binh cao nhat lan heot gom H3-1 (59,13%), H9-6 (78,3%) va
H4-7 (63,1%). Dong nam H7-4 phdn hiy tot ca 3 logi vét liéu thi nghiém voi ti 16
lan lugt 40,7, 68,7 va 47,9%. Gidi trinh ty doan gen viing 28S rRNA cho thdy dong
H9-6 ¢6 quan hé gan giii véi lodi nam Aspergillus oryzae va 3 dong con lai gom
H3-1, H4-7, H7-4 ¢6 quan hé gan gili véi lodi Aspergillus niger.

Trich din: Quach Thj Tric Ly va Nguyén Khoi Nghia, 2019. Phan lap va tuyén chon mot s dong nam ban
dia c6 kha nang phén huy vat liéu hiru co tir dat nong nghiép ¢ tinh Soc Trang. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 55(6B): 38-46.
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1 GIOI THIEU

Soc Trang phat trién manh voi cac loai cay
trong nhu lua, cdy an trai va cac loai rau mau.
Trong d6, lta 1a cay trong chu lyc mang lai higu
qua vé kinh té, tuy nhién luong rom, ra tao ra sau
mdi vu thu hoach kha 16n va hau hét rom, ra chua
¢ bién phap xur 1y hiéu qua nén dan dén giy 6
nhiém méi truong. Bén canh lta, bdn bdn (Typha
orientalis) ciing 1a cdy trong mang lai hiéu qua
kinh té cao ¢ Séc Trang, khi thu hoach nguoi dan
chi liy phan 13i non dé ban va tiéu thu, trong khi
cac phan con lai gdm 14 va than cdy bon bdn dugc
thai truc tiép ra song hodc kénh muong giy tic
nghén dong chay cua nudc, giao thong va 6 nhiém
ngudn nude. Ngoai ra, Soc Trang dang gap kho
khan trong viéc giai quyét tinh trang tic nghén
dong chay luu thong trén cac muong, kénh rach va
song do su phét trién qua nhanh cua luc binh
(Eichhornia crassipes). Miac dii hau hét cac gia
dinh & nong thon déu c6 hoat dong trdng trot va
chan nudi, tuy nhién, cac ngudn phu phé pham
néng nghiép van chua dwoc tan dung dé 1am phan
bon hitu co cho dét va cay trdng nham han ché 6
nhiém moi truong sinh thai. Viéc phan hiy cac phu
phé pham nong nghiép hitu co dugc thuc hién boi
vi sinh vat nham cho ra mét dang phan bén hiru co
cung cap dudng chat cho dat va cdy trong. Thong
qua qué trinh phan hay chét hiru co cac vi sinh vat
su dung carbon hitu co dé phat trién sinh khol
Chuyen hoa va phong thich cac chat v co co nguon
goc tu hitu co. Phan hitu co ¢o ngudn géc tir phu
phé phim nong nghiép nhu x4c ba thyc vat, dong
vat, phan chudng, ...c6 tac dung phuc hoi lai tai
nguyén dit, lam giau hé sinh vat dat, can bang hé
sinh thai dat va han ché bénh hai trén cy trong vi
trong phan hitu co c6 chira lugng lon vi sinh vat co
ich (V& Thi Ngoc Cam va ctv., 2015). Cac nghién
ctru trude day ciing cho thy viéc u phan hitu co tir
céc phu pham nong nghiép dé bén lai cho dat canh
tac gitip cai tao chat lwong dét, ning suat cay trong
va chét lugng ndng san goép phan phat trién canh
tac nong nghiép sach va hitu co (Nguyén Thi Thu
Thiy va Nguyén Tién Long, 2018).

N4m 1a mét trong nhitng nhém vi sinh vat co
kha ning phan hiy t6t cac vat liéu hiru co chira
cellulose va lignin so v&i cac nhom vi sinh vat
khac nhu vi khuén va xa khuan do ching c6 kha
nang phat trién sinh khdi nhanh va tong hop dugc
nhiéu enzyme nodi va ngoai biao dé phan giai
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cellulose va lignin (Nguyén Ngoc Tric Ngan va
Pham Thi Ngoc Lan, 2014). Mét sé két qua nghién
ctru trude day cho thay khi b sung nam vao rom
ra nhu Arpergillus, Trichoderma, Penicillium,
Pseudomonas, Trichoderma viride va Aspergillus
fumigatus (PH-C5), Penicillium janthinellum (PH-
L3), Aspergillus fumigatus (PH-L4) va Rhizomucor
variabilis (PH-L6) gitp gia tang tbc do phan hiy
rom ra S0 Vé6i dbi chang, giam ty 1é C/N va gia ting
ham lugng céac chdt N, P va K (Gaur et al., 1990;
Ramaswami and Tran Thi Ngoc Son, 1996; Lé Thi
Thanh Thuy va Pham Van Toan, 2001; V& Thi
Ngoc Cam va ctv., 2015). Nhu vay, viéc nghién
ctiu tuyén chon cac dong nam ban dia c6 kha ning
phan giai nhanh phu phé phiam nong nghiép chira
cellulose s& mang lai nhiéu loi ich thiét thuc trong
hoat dong nong nghiép. Trudc tién, viéc sir dung
céc dong nam phéan hiy nhanh phu phé phim néng
nghiép hitu co giap lam giam 6 nhiém mai trudng
khu vyc nong thon tai dia phuong va gitip lam
giam phat thai khi gay hiéu ing nha kinh. Bén canh
do, viéc sir dung cac dong nam ban dia phan huy
t6t cac phu phé pham nong nghiép hitu co dé tao ra
mot dang phan hitu co cung cap dinh dudng thiét
yéu cho dat va cay trong, gop phan xay dung mot
ndéng nghiép sach, hiru co va bén viing cho tinh
Soc Trang. Do do, nghién ctru phén lap va tuyén
chon mot s6 dong ndm ban dia trong hé vi sinh vat
ban dia thu thap tir dat canh tac néng nghiép c6 mo
hinh cay tréng khac nhau trong tinh Séc Tring co
kha nang phan huy nhanh véat liéu hitu co chira
cellulose 14 can thiét va co y nghia quan trong.

2 VAT LIEU VA PHUONG PHAP

2.1 Phan lap mjt s6 dong ndm tir cac hé vi
sinh vat dat ban dia trén cic mé hinh canh tic
ciy trong khac nhau & tinh Séc Triing

2.1.1 Thu hé vi sinh vdt dat ban dia

Bang 1 trinh bay thong tin vé dia diém thu thap
14 hé vi sinh vat dat ban dia ¢ 14 mé hinh canh tac
cdy trong khac nhau cua tinh Soéc Tring dé phan
Iap nam phan hity cellulose. Cach thu hé vi sinh vat
dat ban dia dwoc thuc hién theo qui trinh thu mau
cia Xa et al. (2018). Trong d6, mau com chira vi
sinh vét dwoc cho vao binh thay tinh c6 nép day, hé
vi sinh vat nay goi la IMOI1. Sau d6, IMO1 dugc
tron vai duong cat theo ti 1€ khdi lugng 1:1 va
duoc U 1én men & diéu Kién mat va thoang khi
trong mot tuan. Khi d6 hdn hop vi sinh vat nay
duoc goi 1a IMO2, dong mau IMO2 nay dé phan
Ia4p ndm c6 chirc nang phan huy cellulose.
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Béng 1: Pia diém thu hé vi sinh vét dit ban dia tir 14 hé sinh thai ciy trong ¢ tinh Séc Tring

STT  Ki hiéu M4 hinh canh tac Dia diém
1 Hé 1 (H1) Dit trong tre Chau Thanh
2 Heé 2 (H2) Trdng luan canh (Bip, dua héu va bi ro) Ké sach
3 Hé 3 (H3) Chubi Phuong 7, thi xa Soc Trang
4 Hé 4 (H4) Hanh tim Vinh Chau
5 Hé 5 (H5) Rau diép Phuong 3, thi xd Soc Trang
6 Heé 6 (H6) Bép Thanh Tri
7 Hé 7 (H7) Dura hiu Long Phu
8 Hé 8 (H8) Co hoang Long Phu
9 Hé 9 (H9) Lua M§$ Xuyén
10  Hé 10 (H10) Rau in la My Xuyén
11 Hé1l (H11) Cam Ké Sach
12 He¢ 12 (H12) Buoi Ké Sach
13 H& 13 (H13) Oi Ké Sach
14 Hé 14 (H14) Mia Cu Lao Dung

2.1.2  Phdn Idp nam phdn hiy vat liéu hitu co
chira cellulose

Can 1 gam mau VSV 1én men IMO2 cho vao
Falcon 50 mL c6 chira san 9 mL dung dich buffer
phosphate, sau d6 mau dwoc dat trén may lic
ngang toc do 150 vong/phut trong 1 gid, vortex
mau, hat 0,1 mL dung dich chtra vi sinh vat va trai
déu 1én trén bé mit moi truong Bushnell Haas
Medium (BHM) c6 bo sung 1% carboxymethyl
cellulose (CMC) bang que cha, tiép theo dem mau
u trong toi ¢ diéu kién nhiét do phong trong 4
ngay, sau d6 chon cac khuan lac nim khéac nhau vé
hinh dang, mau sic va kich thudc khuan ty hién
dlen trén moi trudng nudi cdy. Tiép theo cac dong
nim phan lap duoc tich rong bang cach cay
chuyén lién tuc 5 lan trén moi truong nudi cay
PDA dé dat cac dong nam thuan. Thanh phan méi
truong BHM trong 1 lit nuéc cat bao gom: 10 g
CMC, 15 g Agar, 0,2 g MgSO, x7H.0, 1 g
K2HPO,, 1 g KH2PO., 1 g NH4NOs3, 0,05 g FeClsx
6H20 va 0,02 g CaCl..

2.2 Pinh tinh kha niing tong hep enzyme
cellulase ciia cac dong nAm phén 1ap

2.2.1 Chudn bj nguon ném

Céac dong ndm phén lap dugc nudi ’céy trén moi
truong PDA trong hai ngay, trong toi va ¢ dicu
Kién phong thi nghiém.

2.2.2 B6 tri thi nghiém

Dinh tinh kha niang tong hop enzyme cellulase
biang thudc thir Congo Red (Sazci et al., 1986) véi
cach thyc hién nhu sau: dung Pasteur pipette c6
dudng kinh 0,6 cm dé cit 1 khoi agar chira soi nam
dang phat trién t6t da chuan bi & myc 2.2.1 va dat 1
khdi agar nay vao gitra dia petri chira méi truong
BHM agar b6 sung 1% CMC, nghiém thuc doi
chimg dugc thyc hién tuong ty nhung dung khoi
agar khong chira ndm; thi nghiém duoc thyuc hién
v6i 3 1ap lai cho mdi dong ném, tuong Gng véi 3
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dia petri. Cac dia petri chira mau dugc dit o diéu
diéu kién phong thi nghiém trong t6i, trong 3 ngay.
Sau d6, dung spatula dé loai bo hé soi nam phat
trién o vi tri khuan lac ndm bén trén bé mat moi
truong agar, rira 1 1an bang dung dich NaCl 1M,
tiép theo nho 1 mL dung dich Congo Red 0,25%
1én trén bé mat khuan lac nAm vira cao bo sinh
khdi, dé yén trong 5 phut, sau d6 rira sach bé mat
dia moi truong agar tir 3 dén 4 lan bang dung dich
NaCl IM. Quan sat va tién hanh do dwong kinh
vong halo (vong sang) cua ndm tao ra, dudng kinh
vong halo cang 16n chung té kha nang phan giai
CMC cang cao.
2.3 Pinh lwgng kha nang tong hop enzyme

cellulase cia 10 dong nim tuyén chon trong mai
truomg nudi ciy long

2.3.1 Chudn bj nguén ném

Muoi dong ndm dugc chon trong thi nghiém
nay thudc cac nhom c6 duong kinh vong halo cao
(9om cac dong H7-4, H3-1, H9-6, H4-7 va H7-3),
duong kinh vong halo trung binh (dong H1-2),
duong kinh vong halo thap (dong H2-1) va khong
tao vong halo (gom dong H10-5, H11-2 va H13-1)
dugc nudi cdy trén moi truong PDA trong hai
ngay, trong tdi va & diéu Kién phong thi nghiém.

2.3.2 BO tri thi nghiém

Dung Pasteur pipette c6 duong kinh 0,6 cm dé
cit 3 khoi agar chura hé soi nAm dang phat trién da
chuan bi & muc 2.3.1 va cho 3 khéi agar nay vao
trong binh tam giac 100 mL chta 20 mL moi
truong BHM long c6 bd sung 1% CMC, sau do dat
cac binh tam giac chira mau trén may lic ngang véi
téc d6 120 vong/phut, & nhiét &6 phong thi nghiém
trong ba ngay. Hat 1,5 mL dich méi trudng nudi
céy long cho vao Eppendorf 2 mL, sau d6 ly tim
lanh véi van té¢c 12000 vong/phut trong thoi gian 5
phut, tiép theo hut 1mL (dich mdi truong nudi cay
nam sau ly tim cho vao éng nghiém 20 mL va dem
U & nhiét @6 40°C trong 5 phut; dung dich CMC
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1% ciing dugc dem di 4 ¢ nhiét d6 40°C trong 5
phiit & on dinh nhiét d6 moi truong gitp enzyme
cellulase hoat dong tét hon. Tién hanh hat 1mL
dung dich CMC 1% dé u cho vao cac dng nhiém
chira mAu, tiép tuc dem céc 6ng nghiém chira mau
i & nhiét do 40°C trong 10 phut dé phan tng giita
enzyme v6i CMC duoc dién ra. Tiép theo cho vao
dng nghiém chira mau 2mL dung dich DNS, lic
déu, sau d6 dit vao trong water bath ¢ nhiét do
80°C trong 5 phut, dé nguoi va cudi cung 1a do trén
mdy quang phd & bude song 540 nm két hop voi
dudng chuan duong glucose; cac 6ng nghiém chira
méau dudng chuan ciing duoc thuc hién tuong tu
nhung khong cho dich trich enzyme tir ndm vao.
Thi nghiém duoc thuc hién voi ba lan lap lai cho
mdi dong nam.

2.4 Kha ning phan hily mt s6 vat ligu hiru
co chira cellulose tiét tring ciia 10 dong nAm
phan 1ap dwgc tuyén chon

2.4.1 Chudn bj nguon ndm

Qui trinh chuan bi ngudn nam cho mudi dong
nam ky hiéu H7-4, H3-1, H9-6, H4-7, H7-3, H1-2,
H2-1, H10-5, H11-2 va HI13-1 duogc thuc hién
twong ty muc 2.3.1.

2.4.2 BO tri thi nghiém

Can 5 g (trong lugng kho) mdi vat liéu hiru co
cho vao binh tam gidc thuy tinh 250 mL va hiu
chinh am d6 céc vat lidu vé 80%, sau do tién hanh
tiét tring cac binh tam giac chira vat liéu htru co
bang ndi hap tiét tring & nhiét do 121°C trong 20
phit. Sau d6, cho vao 3 khdi agar (duong kinh 6
mm) chira Soi ndm dang phat trién vao binh tam
giac, tron déu va day nat gon, tiép theo dit cac binh
tam giac chira mau dugc dat & diéu kién phong thi
nghiém va trong toi. Nghiém thirc ddi chimng duong
chang san phim TRICHO-PHCT dang bot cua
Trudng Pai hoc Can Tho theo khuyén céo trén bao
bi. Nghiém thtre ddi chimg am ciing dugc thuc
hién twong ty nhung khong chung nam vao vat liéu
hitu co. Thi nghiém dwgc bd tri v6i 3 1an lap lai
cho mdi dong nidm cho mdi vat liéu hitu co twong
(g v&i 3 binh tam giac chira mau. Kiém tra am do
cua vat liéu thuong xuyén dé giit am do on dinh
trong sudt thoi gian thi nghiém. Sau 30 ngay nudi
cdy, cac binh tam gidc chira mau vat liéu hitu co
dugc say ¢ nhiét do 105°C trong 12 gio trong tu
S?iy, sau d6 dem can dé xac dinh trong Iugng kho

Tdp 55, S 6B (2019): 38-46

cua vt liéu hitu co giam do nam phan hiy theo
cong thirc sau:

Phﬁn tram phén huy vat lieu hitu co (%) =
((Khoi lugng ban dau — Khoi lugng sau thi
nghiém)/Khoi lugng ban dau) x 100.

2.5 Gidi ma trinh ty doan gene 285 rRNA
cua bon dong nam tuyén cheon

DNA cua nam dugc trich bang CTAB 3% duya
theo quy trinh cua Ihrmark et al. (2012). St dung
cap mdi LROR/LR6 (Raja et al., 2000) nham vao
ving 28S cho phan tmg PCR. Thanh phan caa mot
phan ng PCR bao gdm (thé tich/1 phan ung): 5 pL
Dream taq buffer (5x); 0,5 uL mdi xudi LROR (10
uM); 0,5 uL mdi nguoc LR6 (10 pM); 10 L. DNA
tinh sach dugc pha lodng 50 1an; 5,625 pL nudc
(khong chtra DNA); 0,5 pL dNTP (10 mM); 2,75
uL MgCl; (25 mM) va 0,125 pL Dream tagq (5
U/uL). Chuong trinh nhiét ciia phan tmg PCR gom:
budc 1: 94°C trong 5 phut; budce 2: 35 chu ki, gdbm
94°C trong 30 giay; 55°C trong 30 giay va 72°C
trong 30 gidy va budc 3: 72°C trong 7 phut. Kiém
tra san pham PCR trén gel agarose trudc khi giai
trinh tu doan gen. Két qua giai trinh ty doan gen s&
dugc nhan dang trén ngin hang gene NCBI
http://blast.ncbi.nlm.nih.gov/Blast.cgi d& xac dinh
tén loai cua bén dong ndm tuyén chon.

3 KET QUA VA THAO LUAN

3.1 Dic tinh héa hoc ciia mat sb vat ligu
hiru co thi nghiém

Két qua phén tich dic tinh hoa hoc cua ba vat
liéu hiru co sir dung trong thi nghiém gom rom, 1a
bon bon va luc binh duge trinh bay trong Bang 2.
Két qua cho thdy trong cac vat liéu hiru co thi
nghiém, 14 bdn bon c¢6 thanh phan dinh dudng cao
nhét thong qua céac thong 50 nhu ham lugng carbon
tong sb (52,0%), dam tong sé (2,35%), lan tong )
(1,23%) va ty 1¢ C:N dat 22. Dleu nay cho thiy 1a
bon bdn co tiém ning cung cép dinh dudng hitu
dung cao cho dit va ciy trong, dic biét 1a dam, lan
va kali. Trong khi do, cac vat liéu hitu co con lai
nhu: rom va luc binh chi yéu 1a ham lugng carbon
(chiém trén 40%), cac thanh phan dinh dudng con
lai nhu dam tdng sd, 1an téng sé va kali tong sb
thip hon rat nhidu so véi cac thanh phan dinh
dudng nay trong 14 bdn bon va ty 18 C:N rat cao
(C:N ctia rom 1a 92 va luc binh la 87).

Bang 2: Mot s6 diic tinh héa hoc ciia ba vit ligu hitu co' ding trong thi nghi¢m

STT  Miu Crs(%)  Nts(%) Prs (%) Ks (%) Tilé C/N
1 Rom 57,3 0,62 0,27 2,05 92
2 Luc binh 47,6 0,55 0,36 5,38 87
3 Bdn bdn 52,0 2,35 1,23 6,94 22

* Ghi chii: C: carbon, N: dam, P: ldn, K: kali va Ts la tong sé
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3.2 Phin lap cic dong nAm phan hiy
cellulose tir cac hé vi sinh vat vat dit ban dia ¢
nhiéu mé hinh canh tac ciy trong khac nhau &
tinh Séc Trang

Tir 14 mau cong ddng vi sinh vat (IMO) dit ban
dia thu tir dit nong nghiép véi cac md hinh canh
tac khac nhau ¢ tinh Séc Trang da phan lap dugc
56 dong ndm co tiém ning phan hiy vat lidu hiru
co chira cellulose. Két qua mé ta hinh thai khuén
lac ndm cho thay co6 su da dang vé mau sac khuan
lac, hinh dang, d6 ndi, dang ria ciing nhu dic diém
khuan lac ciia mat trén va mat dudi cua dia petri.

Dang khudn lgc: khuan lac c6 hai dang tron déu
va khong déu, trong d6 khudn lac c6 dang khong
déu chiém da s6 voi ti 18 78,57%, con lai 1a dang
tron déu vai ti 16 21,43%.

Hinh 1: Hinh dang va mau sic khuan lac dién
hinh cia mét so dong nam phén lap

Mau sdac khudn lgc: khuan lac ndm c6 mau sic
rat da dang nhu mau tring, mau den, mau vang,
mau ndu, mau xam va mau xanh. Trong d6 mau
trang chiém 26,85%, mau den chiém 19,64%, mau
vang chiém 7,1%, mau xanh chiém 23,21%, mau
xam chiém 14,3%, con lai 14 mau nau 8,9%
(Hinh 1).

Hinh thdi bao tir va hé soi ciia 10 dong ndm
tuyén chon
m,z_, ,

Hinh 2: Hinh thai bao tir va hé s¢i dién hinh cta
nam phéan lap

A: Dang cua”';;g bao tir (vdt kinh 10X), B: Dang elip (H2-
1) va dang cau (H9-6) (vdt kinh 100X), C: Soi nam cé
vach ngan (vt kinh 100X)

Mudi dong ndm H7-4, H3-1, H9-6, H4-7, H7-3,
H1-2, H2-1, H10-5, H13-1 va H11-2 déu la cac
dong nam thugc chi Aspergillus (dua vao hinh thai
cubng bao tir). Cudng bao tir phinh to ¢ phan du
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(thé binh) bén trén dinh cac bao tir (Hinh 2A). Hinh
dang bao tir nAm c6 2 dang: hinh cau (90%) va
hinh elip (10%) (Hinh 2B). Sgi nam c6 vach ngan
chiém ti 18 100% (Hinh 2C).

3.3 Dinh tinh khi ning téng hep enzyme
cellulase ciia cac dong nAm phén 1ap

Két qua dinh tinh kha ning tong hop enzyme
cellulase cia 56 dong ndm phan lap trén moi
truong BHM agar c¢6 bd sung 1% CMC sau 3 ngay
nudi cdy c6 36 dong nam (Bang 3) c6 kha ning
tong hop enzyme cellulase véi duong kinh vong
halo tao thanh khac nhau va 20 dong nam khong
tao vong halo mac du cac dong nam nay phat trién
va ta0 hé soi ndm rat nhanh trén bé mit moi
truong. Puong kinh vong halo dugc tao ra bai 36
dong nim khac biét c6 ¥ nghia thong ké (p<0,05)
khi so sanh véi nhau va dao dong tir 1,67 mm dén
25,7 mm. Cu thé, ba dong nam ki hiéu H7-4, H3-1
va H9-6 c6 duong kinh vong halo 16n nhat lan luot
dat 25,7 mm, 24 mm va 22 mm (Hinh 3). Ngoai ra,
con ¢6 14 dong nam ky hiéu H1-2, H2-3, H2-4,
H2-5, H3-3, H3-4, H4-1, H4-5, H4-6, H4-7, H7-2,
H7-3, H9-2 va H9-3 c6 duong kinh vong halo dao
dong tir 10mm dén 20mm va 19 dong ndm ky hiéu
H1-1, H2-1, H2-2, H3-2, H4-2, H4-3, H4-4, H5-1,
H5-1, H6-1, H6-2, H6-3, H6-5, H7-1, H8-1, H8-4,
H9-1, H9-4 va H9-5 c6 duong kinh vong halo dudi
10 mm. So Véi nghién ctru trude day cua Nguyén
Ngb Yén Ngoc va ctv. (2014) cho thdy dong nam
chung 10 c6 duong kinh vong phan giai dat 11 mm
sau 4 ngdy thi nghiém, trong khi d6 c6 rat nhiéu
dong nam trong nghién ctru nay c6 dwdng kinh
vong phén giai cao hon rat nhiéu, dac biét 1a dong
nim H7-4 c6 duong kinh vong phén giai dat 25,7
mm cao hon gap 2 lan so véi chang ndm 10. Dya
vao két qua duong kinh vong halo cua cac dong
nim phan 1ap & Bang 3 da chon ra 5 dong nim co
duong kinh vong halo cao nhét (gom H7-4, H3-1,
H9-6, H7-3 va H4-7), 1 dong nam c6 dudng kinh
vong halo trung binh va thap (gém H1-2 va H2-1)
va 3 dong nim khong tao vong halo gdm (H10-5,
H13-1 va H11-2) dé thi nghiém tiép theo.

Hinh 3: Puong kinh vong phin giai ciia 3 dong
nam tuyén chon
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Bing 3: Puong kinh vong halo phén giai cellulose ciia 36 dong nim phan lap

STT Déng nam

Dudng kinh vong halo (mm) STT Dong nim

Dudng kinh vong halo (mm)

1 HL1 7,17mp
2 H1-2 10,00ikmn
3 H2-1 2,00
4 H2-2 4,330t
5 H2-3 11,320hiik
6 H2-4 11,679hiik
7 H2-5 15,67°f
8 H3-1 24,00%
9 H3-2 g,77'mn
10 H3-3 17,30°%
11 H3-4 15,67°f
12 H4-1 17,00
13 H4-2 3,33
14 H4-3 4,679
15 H4-4 1,67W
16 H4-5 13,301
17 H4-6 15.00¢f
18 H4-7 19,67

19 H5-1 3,67
20 H5-2 8,67m°
21 He6-1 8,33m°
22 H6-2 6,67°pd
23 H6-3 8,37mn°
24 H6-5 3,63
25 H7-1 6,00P
26 H7-2 13,67
27 H7-3 16,30°
28 H7-4 25,707
29 H8-1 4,00m"
30 H8-4 9,13KImn
31 H9-1 3,005
32 H9-2 12,039
33 H9-3 11,10hik!
34 H9-4 9,30ikimn
35 H9-5 4,20
36 H9-6 22,00

*Ghi chii: Trong ciing mét cét, nhitng s6 ¢6 chir theo sau gidng nhau thi khong khdc biét y nghia thong ké & mirc 5%

3.4 Pinh lwgng khi ning téng hep enzyme
cellulase cia 10 dong nam phan lip dugc tuyén
chon trong méi trwong nudi cay léng

Két qua dinh luong kha nang tong hop enzyme
cellulase cia 10 dong ndm tuyén chon trong méi
truong BHM long chira 1% CMC dugc trinh bay ¢
Hinh 4. Nhin chung, hoat d6 enzyme cellulase do
10 dong ndm téng hop khac biét c6 y nghia thng
ké (p<0,05) khi so sanh véi nhau va dao dong tir
2,52 dén 16,5 UI/mL/h. Trong d6, 3 dong nidm cho
hoat d6 enzyme cao nhat gébm H4-7, H7-3 va H9-6
v6i hoat @6 emzyme cellulase lan luot dat 16,5,
15,71 va 15,28 Ul/mL/h. Hoat d6 enzyme cellulase
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ctia 3 dong nim H11-2, H10-5 va H13-1 thip nhat
va lan luot dat 6,44, 3,07 va 2,52 Ul/mL/h. So Véi
cac nghién ctru trude day hoat do enzyme cellulase
cia 3 dong nam H9-6, H4-7 va H7-3 cao hon dang
ké. Cu thé & nghién ctu cua Acharya and Modi
(2008) cho thdy hoat d6 enzyme cellulase cua dong
nim Aspergillus niger dat cao nhat ¢ 0,0925
Ul/mL sau 96 gi¢ nudi cdy & nhiét do 28°C. Trong
khi két qua nghién ctu cua Laamerad and Ansari
(2015) cho thay hoat do enzyme cellulase cia nim
Tricoderma reesi dat cao nhat & 4,29 Ul/mL sau 48

gio .

I 14,14

10,12¢

Hoat tinh enzvme Cellalase (UL'mb by

Hi-2

Hi-1 HI1 H4-7

T 12710

H7-3

15,28
13.80cd

6,441

207

H7-4 H9%-6¢ HIN-Z2 HI1-Z Hi13-

Nahi¢m thikc

Hinh 4: Ham lwgng enzyme cellulase trong mdi trwong BHM 1%CMC léng ciia 10 dong nim tuyén
chon (n =3, d¢ léch chuan)
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Két qua phan tich twong quan cho thdy c6 mdi
turong quan thuan dugc tim thdy giita két qua dinh
tinh hoat d§ enzyme cellulase thong qua viéc xac
dinh duong kinh vong phan giai (halo) trén moi
truong agar véi két qua dinh lugng kha ning tong
hop enzyme cellulase trong moi trudong nudi cay
long voi hé s turong quan r = 0,74. Nhu vay két
qua khao sat duong kinh vong phan giai (halo)
cling c6 thé dung thay thé cho két qua dinh luong
hoat d9 enzyme cellulase trong moéi truong nudi
cay long.

3.5 Kha ning phén hity rom, 1 bon bon va
luc binh tiét trang ciia 10 dong nim phén lap

3.5.1 Rom

Két qua danh gia kha nang phan huy rom sau
30 ngay thi nghiém ciia 10 dong ndm phan lap va
ché pham Trichoderma sp. (san pham cua Trudng
Pai hoc Can Tho) duoc trinh bay ¢ Hinh 5.

%0
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o dme ‘

=Rom
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w1del 407cle
ssth
4.5 I !lh '
llf l
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Phin trim phin hity vit liju

® Lyc bich

Hinh 5: Phén trim phén hiiy ba vat ligu hiru co
tiét triung (rom, 14 bon bon va luc binh) ciia 10
dong nam thir nghiém sau 30 ngay nudi ciy
(n=3, d9 léch chuén)

Nhin chung, tat ca 10 dong ndm thir nghiém
déu c6 kha nang phan hiy rom cao hon va khac
biét nhau co6 y nghia thong ké (p<0,05) so Vi
nghiém thie ddi ching. Kha nang phan hiy rom
cua 10 dong ndm thir nghiém dao dong tir 34,53%
dén 59,13%. Trong d6 dong nam H3-1 c6 phan
tram phan hiy rom cao nhét, dat 59,13% va khac
biét c6 nghia thong ké so véi cac dong nam con lai
(dao dong tur 33,2% - 457%). Ché pham
Trichoderma sp. cia Pai hoc Can Tho phan hiy
37,53% trong lugng rom kho sau 30 ngay thi
nghiém, thdp hon va khac biét y nghia thong ké so
v6i dong nam H3-1. Nghiém thic dbi ching co
trong luong rom giam 2,01% sau 30 ngay thi
nghiém. So véi két qua nghién ctu cua V& Thi
Ngoc Cam va ctv. (2015) dong nim H3-1 phan hiay
cao hon so véi dong nam Aspergillus fumigatus
(PH-C5) (47.6%) da phan 1ap tir dat tham canh lua
& xi Phong Hoa (Pong Thép), trong khi két qua
nghién cau caa Nguyén Thi Thu Thay va ctv.
(2017) cho thay dong nam mdc 6NH phan 13p & bai
rac tinh Thira Thién Hué sau 45 ngay thi nghiém
phan hay dwoc 47,39% trong luong rom kho thap
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hon dong nim ki hiéu H3-1 trong nghién ciru nay.
Tom lai, ca 10 dong nam thir nghiém déu c6 kha
ning phan hity rom cao va dong ndm H3-1 1a dong
thé hién kha nang phan hiy cao nhat dbi véi vat
liéu rom va do d6, dugc chon dé dinh danh.

Két qua phan tich twong quan giita phan trim
phan huy rom va hoat d6 cua enzyme cellulase cho
thdy hé sé twong quan r = 0,29. Nhu vay, hoat do
enzyme cellulase va phan trim phan hiy rom cua
10 dong ndm tuyén chon khéng c6 mdi twong quan
v6i nhau. Két qua cho thdy rang enzyme cellulase
khong phai 1a enzyme then chdt tham gia vao viéc
phéan huy rom laa va viéc phan hiy rom lia boi cac
dong ndm thir nghiém duoc quyét dinh chu yéu boi
cac enzyme khac, bén canh enzyme cellulase.

3.5.2 Ld bén bon

Két qua khao sat kha nang phan hay 14 bon bdn
sau 30 ngdy thi nghiém & diéu kién phong thi
nghiém cta 10 dong ndm phéan lap va ché pham
nam Trichoderma sp. cua Truong Pai hoc Can Tho
dugc trinh bay ¢ Hinh 5 cho thay tat ca 10 dong
nam thir nghiém déu c6 kha nang phan hay 1a bon
bon cao, cao hon va khac biét y nghia thong ké
(p<0,05) khi so sanh véi nghiém thie ddi chung.
Kha ning phan huy 14 bdn bon cua 10 dong nam
thir nghiém dao dong tir 27,87% dén 78,27%. Dong
nim H9-6 thé hién kha ning phan hay 14 bdn bdn
cao nhat, dat 78,27%, ké dén 1a dong ndm H7-4,
dat 68,7% va thap nhit 1a dong nAm H13-1 ¢6 ti 1&
phan hay dat 27,87%. Cac dong nam con lai c6 ti 1¢
phan hay 1a bon bon dao dong tir 382% den
60,3%. Nghiém thic chung ché pham nam
Trichoderma sp. cua DPai hoc Can Tho phan hiy
dugc 45,87% trong luong la bon bon khd sau 30
ngdy thi ngh1em thap hon va khac biét y nghia
thong ké so voi dong nam H9-6. Tém lai, ca 10
dong ndm thir nghiém déu c6 kha nang phan huy
cao 14 bon bdn. Dong nim H9-6 bén canh thé hién
kha nang phan huy cao ddi véi vat liéu 14 bon bon
con phan hiy cao vat liéu rom va do d6, dong nim
H9-6 duoc chon dé dinh danh.

Két qué phan tich twong quan Véi hé sb twong
quan r = 0,68 cho thiy gita hoat d6 enzyme
cellulase va phan tram phan huy 14 bon bdn cua 10
dong nam tuyén chon c6 tuong quan thudn va
enzyme cellulase c6 vai trd quan trong va then chot
quyét dinh kha nang phan hiy bon bon bén canh
mot s enzyme khéc.

3.5.3 Luc binh

Két qua khao sat kha nang phan hiy luc binh
sau 30 ngay cua 10 dong nidm phan lap va ché
pham nim Trichoderma sp. Truong Pai hoc Can
Tho duoc trinh bay ¢ Hinh 5. Két qua cho thiy ca
10 dong nidm thir nghiém déu cé kha niang phan
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hay luc binh cao, khac biét thong ké khi so sanh
V6i nhau va déu cao hon so voi nghiém thirc ddi
ching (p<0,05). Phan trim phan huy luc binh cua
10 dong nam thir nghiém dao dong tir 18,9% dén
63,1%. Trong d6 dong ndm ndm H4-7 cho kha
ning phan huy luc binh cao nhét, dat 63,13%, ké
dén dong ndm H7-4 c6 kha nang phan hay 47,9%
vat liéu luc binh va duoc xép vao hang thtr hai.
Pung hang thir ba trong nhém cao nhat 1a dong
nim H7-4 c6 ti 1¢ phan hay luc binh dat 39,7%.
Nghiém thtc chang ché phim ndm Trichoderma
sp. cua Pai hoc Can Tho phan hiy 35,53% trong
luong luc binh kho sau 30 ngay thi nghiém, thap
hon va khac biét ¥ nghia théng ké so v&i ba dong
nam H4-7, H7-4 va H9-6. Ngoai ra, dong nam H7-
4 thé hién kha ning phan hiy bon bon cao bén
canh phan hiy lyc binh. Vi vay dong nim H7-4
duoc chon dé dinh danh tén loai.

Két qua phan tich twong quan véi hé s6 tuong
quan r = 0,39 cho thiy gita hoat d6 enzyme
cellulase va phan tram phan hiy luc binh cua 10
dong nam thir nghiém sau 30 ngay thi nghiém
khong tim thiy bat cir mdi twong quan nao. Do do,
enzyme cellulase khong phai 1a enzyme then chot
tham gia vao viéc phan huy luc binh va viéc phan
hay luc binh béi cac dong nam thir nghiém duoc
quyét dinh chu yéu boi cac enzyme khéc, bén canh
enzyme cellulase.

Tir két qua phan hay luc binh va rom lia cho
thdy ca 10 dong ndm thir nghiém déu c6 ti I¢ phan
hity thap va cham hon so véi két qua phan huy 14
bon bdn. La bon bon chira ham lwong dinh dudng
cao, dac biét 1a ham luvong dam nén c¢6 ti 1€ C/N
cua vat lidu 14 bon bdn thap hon rat nhiéu so véi
hai vat liéu con lai 1a rom va luc binh. Piéu nay
anh huong dén toc do phan huy cua hai vat liéu nay
cia 10 dong ndm thir nghiém. Tom lai, két qua
khao sat kha nang phan huy 3 vat liéu hitu co da
cho thay cac dong ndm phan huy tét nhat dbi véi
vt liéu 14 bon bdn, ké dén 1a vat liéu rom va cudi
cung 1a luc binh. Trong d6 dong ndm ki hiéu 1a H9-
6 phan huy tét nhat vat liéu 14 bdn bdn véi ti 16 chat
khé bi phan huy cao, dat 78,3%. Dong nam ki higu
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H3-1 phan hay tét nhat vat liéu rom va dat 59,1%
chat kho bi phén huy va dong nam H4-7 phan huy
lyc binh tot nhat, dat 63,1%. Ngoai ra, dong nam
H7-4 phan hay tt, 6n dinh ca 3 vat liéu thu
nghiém gdm rom, 14 bon bdn va luc binh véi phan
trdm phan hay lan luot dat 40,7, 68,7 va 47,9%. Do
d6 4 dong nam ki hiéu 1a H3-1, H4-7, H7-4 va H9-
6 duoc chon giai trinh ty doan gen ma hoa ban don
vi 28S ARN ribosomes.

3.6 Dinh danh bon dong nim H9-6, H7-4,
H4-7 va H3-1 phan hay tot vat li¢u hiru co biang
phwong phap gidi ma trinh tw doan 28S rRNA

Két qua giai ma trinh tu doan gene 28S rRNA
cua bén dong nam cho thiy dong nim H9-6 tuong
ddng véi doan 28S rRNA cuia loai nam Aspergillus
oryzae véi d6 tuong dong 1a 100%, va ca ba dong
niam H3-1, H4-7 va H7-4 tuong dong vai doan 28S
rRNA cua loai ndm Aspergillus niger vai tinh dong
hinh 1an luot 12 100%, 99% va 100% (Bang 4). Cac
két qua nghién cGu trudc ddy dong nam
Aspergillus niger va Aspergillus ozyrae dugc
chimg minh ¢6 kha nang phan huy cellulose nhanh
va dong thoi ¢6 vai tro quan trong trong viéc tong
hop cac enzyme glucosidase ng dung ché bién
thuc pham, san xuit gluconic acid, dinh lwong
glucose trong qua trinh 1én men va chén doén trong
y hoc (Liu et al., 1999; Nguyén Thiy Hudng va
ctv., 2011). Theo Nguyén Vin Thao va ctv. (2015)
viéc st dung ché pham sinh hoc ¢6 chira dong nam
nhu Aspergillus ozyrae, Aspergillus niger lam ting
hiéu qua 0 phan hitu co sau 30 ngay thi nghiém,
tang ti 16 N tong s 1én 1,04%, P,0s hitu hiéu 1a
187,9 mg/100 g va K0 hitu hiéu dat 416,2 mg/100
g. Ngoai ra, khi bon phéan hitu co giap han ché su
phat trién cua E. coli va Salmonella, dong thoi 1am
tang mat do cac vi khuan chuyén hoa NHs* va vi
khuan phan giai cellulose, cai thién niang sudt cai
nhip 1én 1,18 kg/m? Tém lai, bon dong ndm duoc
dinh danh 1a Aspergillus ozyrae H9-6, Aspergillus
niger H3-1, Aspergillus niger H4-7 va Aspergillus
nlger H7-4 c6 ich cho cay trdng va co trién vong
rat 16n trong viéc san xuat phan bon hitu co va sinh
hoc cho cay trong.

Biang 4: Két qua dinh danh bdn dong nim H9-6, H7-4, H4-7 va H3-1 theo d$ twong dong ciia doan

28S rRNA
\ Do twon Cac dong nim trén co sé dir liéu .
TT Dong o8 Ton NEm i 56 dang ki Dinh danh

1 H9-6 100 Aspergillus oryzae AP007173.1 Aspergillus oryzae H9-6

2 H3-1 100 Aspergillus niger AM270052.1 Aspergillus niger H3-1

3  H4-7 99 Aspergillus niger AM270052.1 Aspergillus niger H4-7

4 H7-4 100 Aspergillus niger AM270052.1 Aspergillus niger H7-4

4 KET LUAN dia cua dat trong chudi, dat trong hanh tim, dat

Bon dong nam c6 ki higu H3-1, H4-7, H7-4 va
H9-6 dugc phén 1ap tir dét h¢ vi sinh vat dat ban
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trong dua héu va dét trong lua & Soc Tring c6 kha
nang tong hop enzyme cellulase cao vé4i hoat d6
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enzyme cellulase lan luot 14,14; 16,50; 13,8 va
15,28 UI/mL/h dong thoi c6 kha nang phan huy rat
cao 3 vt liéu hitu co chira cellulose gébm rom, 14
bon bon va luc binh, dic biét 3 dong ndm H4-7,
H7-4 va H9-6 ¢ kha ning phan hity cao va on dinh
dbi véi ca 3 nguon vat liéu. Bén dong ndm nay
duge dinh danh theo tha tu lan lugt Aspergillus
niger H3-1, Aspergillus niger H4-7, Aspergillus
niger H7-4 va Aspergillus oryzae H9-6. Cac dong
nim nay co tiém nang tng dung cao trong xir 1y
cac phu phé phim ndng nghiép dé 1am phan bon
hiru co giap cai tao dat tang sinh trudng, nang suét
va chat lugng ciy trong.
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