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PHAN LAP, TUYEN CHON CHUNG NAM MOC HOA TAN PHOSPHATE
VO CO TU DAT TRONG RAU O LANG NGHE NGQC LANG,
XA BINH NGQC, THANH PHO TUY HOA, TiNH PHU YEN
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Tom tat

Phosphorus 1a mét trong nhiing chdt dinh dwrdng can thiét cho sw sink trwéng va phéat
trién cua cay trong. Mét sé ching nam mac song trong dat c6 kha ndng hoa tan phosphate vé
co khé tan thanh dé tan gitp cho cay trong hap thu. Qua nghién citu, tir 19 mau ddt trong rau ¢
lang rau Ngoc Lang, tink Phii Yén da phan ldp dwoc 162 ching nam moc c6 kha nang hoa tan
phosphate vé co khé tan va da tuyén chon dwoc hai ching M62 va M91 ¢6 khd nding hoa tan
Cay(PO.), manh nhdt. Gidi trinh tw nucleotide gen 28S rRNA, xdc dinh dwoc ching M62 1a
Aspergillus niger va M91 la Aspergillus oryzae.

Tur khoa: Aspergillus, nam méc, phosphate vé co, phan 1dp, tuyén chon

Abstract
Insolating and selecting the strains of fungi that have the abilities to
dissolve inorganic phosphates in Ngoc Lang village, Binh Ngoc commune,
Tuy Hoa City, Phu Yen province

Phosphorus is one of the major essential nutrients for biological growth and
development of plants. Some strains of fungi that live in the soil have the abilities to dissolve
inorganic phosphates, which are difficult to dissolve into soluble phosphates, which help plants
to absorb. The current research results showed that, from 19 different locations of vegetables in
Ngoc Lang vegetable-growing village, 162 strains of dissoluble inorganic phosphates were
isolated. In particular, two strains, named M62 and M91, have the highest solubility of
Caz(P0O,),. Based on the nucleotide sequences of 28S rRNA, two strains M62 and M91 were
identified as Aspergillus niger and Aspergillus oryzae, respectively.

Keywords: Aspergillus, molds, inorganic phosphate, isolation, selection

1. Dan nhap

N4am mdc cd kha nang hoa tan phosphate vo co manh thudng gap trong dat véi cac
loai nhu Aspergillus niger, A. awamori, Penicillium bilaji, P. striota... Vi vy, chung dugc
nhiéu nha khoa hoc quan tam nghién ciu va thir nghiém san xuat da cho nhiéu két qua rat
kha quan. Nhu ché pham Penicilliumbilaji bon cing vai phan 1an dang apatite da lam ting
18% luong lan dé tiéu trong dat [1]. Trong luong khd I0a mi va sy hap thu phosphate vao
cay lta mi ting khi bon chung nim méc hoa tan phosphate ma khong can b sung phan 1an
dang apatite [4]. Nhitng két qua nghién ctru va thir nghiém da khang dinh c6 thé ding phan
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lan sinh hoc dé dan thay thé mot phan phan 1an hda hoc nham cai thién nguén dat ma khong
lam giam nang suét cay trong, dong thoi khdng anh huong xau dén méi truong sinh thai.

Hién nay & tinh Pha Yén dién tich dét trong rau chiém khoang 6014 ha, riéng dién
tich dat trong rau & lang trong rau va hoa Ngoc Lang, xa Binh Ngoc 1a hon 20 ha, luong
phan 1an héa hoc (Super 14n) duoc sir dung dé bon cho rau binh quan khoang 350kg /ha dat
trong rau. Ngudi dan & lang nghé trdng rau va hoa Ngoc Lang tinh Pha Yén van cé thoi
quen sir dung phan bon vo co tir 1au doi dé bon cho rau mau, con viéc sir dung phan bén vi
sinh (PBVS) van rat han ché. Bé hudng dén mot nén ndng nghiép hitu co sach, bén viing va
g6p phan khdi phuc hé sinh théi vi sinh vat (VSV) trong dat trong rau cho cac lang nghé
trong rau thi huéng nghién ciru VSV ¢6 ich trong dt, trong d6 ¢6 nhom vi sinh vat hoa tan
phosphate kho tan 1a thyc sy can thiét. Bay 1a co s¢ cho viéc nghién ciu sir dung ché pham
lan sinh hoc nham nang cao ning suat cay trong va huéng dén nén ndng nghiép hiru co an
toan va bén viing.

2. P6i twong va phuwong phap nghién ctru
2.1. Poi twong

Céc chung nim méc c6 kha ning hoa tan phosphate vo co kho tan dwoc phan lap tir
cac mau dét trong rau ¢ lang Ngoc Lang, x& Binh Ngoc, thanh phb Tuy Hoa, tinh Phi Yén.
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp phdn 1gp va dém sé lwong té bao

- LAy mau dat va xu ly theo tiéu chuan [2].

- Sir dung phuong phap Koch dé phan 1ap nam méc c6 kha ning hoa tan phosphate vo
co kho tan trén mai truong Czapek thach dia, thay K,HPO, bang Cas(PO4), [3].

- Xac dinh s6 luong té bao nam mdc bang phuwong phap dém gian tiép thong qua sé
lwong khuan lac moc trén méi trudng thach dia [3].
2.2.2. Sang lpc ching ndm méc c6 khd néng sinh trwéng phéat trién mgnh trén moi
trwong chira Caz(POy,),

Cac chung ndm méc duoc cdy chdm trén moi trudng Czapek thach dia chi bd sung
ngudn Caz(PO,), khdng tan. Mubdn sinh truang phat trién cac chung nim mdc phai tiét ra
céc acid dé hoa tan Cas(PO4),. Dua vao kich thudc, bé day khuan lac dé lwa chon céc ching
nam madc c6 kha nang sinh truong, phét trién manh.

2.2.3. Xdc dinh sinh khéi ndm méc va ham lwong phosphate vé co héa tan

- Tién hanh nudi cay lac (120 vong/phdt) nim mdc trong méi truong Czapek dich thé. Sau 4
ngay thu dich loc dé xac dinh ham lugng phosphate vo co hoa tan trong dich nudi cay bang
phuong phap so mau Ceruleo - Molipdic ¢ budc song 620 nm va dya vao dd thi chuan dé
tinh ham Iwgng phosphate v6 co hoa tan [2].

- Sinh khdi tuoi dugc say kho tuyét ddi va can trong lugng.

2.2.4. Phan logi chiing ném mac

- Nam méc duoc nudi cdy trén moi trudng Czapek thach dia & nhiét do 30°C sau 48 gio lay
ra quan sat mau sic, hinh dang, do day, mép khuan lac, sy tao sac té [3].

- Quan sat hinh théi té bao, cudng sinh bao tir bang phuong phap 1am tiéu ban Ia kinh [3].

- Giai trinh tu gene 28S RNAVva tra ctru trén Blast Search dé dinh danh nam méc[5].

2.2.5. Xir Iy sé ligu

- Thi nghiém duoc I3p lai 3 lan.
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- Xt i bang thdng ké mé ta (Microsoft Excel 2010) va phan tich ANOVA (Duncan’s test
p<0,05) cta chuong trinh SPSS 20.0.
3. Két qua nghién céu va thao luan
3.1. Phan lap va sang loc cac chiing nam méc ¢ kha ning hoa tan Caz(PO,),
3.1.1. Tim hiéu sé Iweng ném méc

Mau dugc l4y tir ting dat canh tac (20 cm) trong céc loai rau cai ngot, dén, mong toi...
tai lang trong rau va hoa Ngoc Lang, thanh phd Tuy Hoa. Dét tréng rau va hoa la nén dat
kho, da phan la dat cat pha sét nhe, pH dat tir acid yéu dén acid, tham chi c6 mau dat rat
acid (mAu dat trong rau ma (RMAN) pH chi 3,58). Tir 19 mau dét tréng rau mau da phan
lap va thuan khiét duoc 162 ching nim mdc c6 kha ning sinh truéng phét trién trén moi
truong chi chira phosphate vo co kho tan. S6 lwong nAm méc sinh truong phat trién trén moi
truong Czapek chira Caz(PO,), duoc trinh bay ¢ bang 1.

Bing 1. S6 lwong nam moc trong cac mau dat phan lap

STT | Kihig¢umiu pHkc) miu CFU/g dat kho(x10%)
1 RM 4,83 7,03
2 ET 4,33 7,24
3 XLM 4,08 12,2
4 RG 4,06 4,08
5 co 5,41 16,2
6 HA 5,19 16,2
7 RMAN 3,58 3,66
8 NGON 4,38 8,32
9 MDEN 4,50 5,32
10 MTN 6,47 43,20
11 RR 4,97 6,40
12 TT 4,89 5,62
13 MT 5,59 9,22
14 XL 4,94 12,8
15 oT 3,72 4,95
16 CNG 4,16 5,74
17 TO 4,32 5,71
18 NGO 4,46 5,23
19 RDC 4,76 6,97

Ghi chu CFU: Colony Forming Unit

Qua két qua ¢ bang 1 ta thay, s lugng nam mdc phan bé khong ddng déu trong cac
mau dat phan 14p, cao nhat 1a & mau MTN (43,20 x 10* CFU/g), thap nhit 14 & mau RMAN
(3,66 x 10* CFU/g). Su khéac nhau nay do nhiéu nguyén nhan nhu loai cdy dwoc trong, do
dinh dudng cua dat, d6 am va cac dic diém ly hoa khac cua dat. ..
3.1.2. Sang lgc cac chiing ném méc c6 khd ning hoa tan Cas(PO,),

Céc chiing ndm méc dugc nudi cay truc tiép trén moi truong thach dia Czapek co bd
sung Cas(PO4),. Thong qua kich thudc va bé day khuan lac c6 thé danh gia dugc mic do
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sinh trudng, phét trién cua cac ching nim mdc qua d6 gian tiép danh gia so bo kha ning
hoa tan photphate ciia nAm mdc dé sinh truong phat trién. Két qua duoc trinh bay & bang 2.

Qua bang 2 nhan thdy, tit ca cac chung nim mdc phan lap dugc déu cd kha ning
sinh truong phat trién trén moi trudng chira phosphate vo co kho tan nhung ¢ cac muc do
khéc nhau. S6 chung nam méc sinh truong, phét trién yéu va trung binh twong déi nhiéu
(29,01% - 35,80%); cac chung rat manh va manh it hon (3,09% - 8,02%); c6 39 chiing moc
loang nhung véi mire do tao sinh khéi 1a khéng 16n.

Dua vao kich thudc va bé day khuan lac ching toi chon ra 5 chang thé hién uu thé
sinh trudng phét trién manh nhat dé thir nghiém kha ning hoa tan Cas(PO4), va su tich liy
sinh khéi trong méi truong dich thé dé tuyén chon chung c6 hoat luc hoa tan phosphate
manh.

Bdng 2. Ning lyc sinh trirong, phét trién cua cac chung ndm moc

Ning lwe sinh truomg, phat trién | Kihi¢u | So6 chiing Ti 1€ (%)
Yéu + 47 29,01
Trung binh ++ 58 35,80
Manh +++ 13 8,02
R4t manh e+t 5 3,09
Loang — 39 24,08

Ghi chl: —: Khéng xdc dinh
3.2. Tuyén chon céc chiing nAm méc c6 kha ning hoa tan phosphate vé co' manh
Nubi ciy lic 5 chung nim méc trong méi truong Czapek dich thé c6 pH = 6,5 véi
ham luong Cas(PO4); bd sung la 20 mg/ml. Thu dich loc va xac dinh ham luong phosphate
hoa tan, dong thoi thu sinh khéi dé danh gia nang luc sinh truéng phat trién caa cac ching
nam méc.
Bdng 3. Kha ndng sinh trweng, phat trién va hoa tan phosphate cia 5 chiing nam moc

STT | Ching | Sinh khéi khé(mg/ml) | Ham hrgng PO,> hoa tan(mg/ml)
1 M11 9,34° 0,17¢
2 M14 8,29° 10,45°
3 M40 7,91° 0,12¢
4 M62 9,07%® 18,08°
5 M91 10,02° 13,95°

Ghi cha: Cac chir cai khac nhau trén cling mét cét chi su sai khac trung binh mau cé y
nghia théng ké voi p<0,05 (Duncan’s test); Ham luwong PO.* hoa tan di dwoc hiéu chinh
véi binh s6 0 (méi truong Czapek dich thé véi pH = 6,5 sau 4 ngay).

Qua két qua nghién ciu cho thay rang, ca 5 ching ndm mébc déu c6 kha niang sinh
truong tot va hoa tan photphate manh trén méi truong Czapek dich thé, voi ham lugng
phosphate hoa tan dat tir 0,12 mg/ml dén 18,08 mg/ml va sinh khéi kho dat tir 7,91 mg/ml
dén 10,02 mg/ml. Trong d6 2 ching c¢6 hiéu luc manh nhat d6 1a chung M62 (luong
phosphate hoa tan 18,08 mg/ml, sinh khéi khoé dat 9,97 mg/ml) va ching M91 (luong
phosphate hoa tan 13,95 mg/ml, sinh khéi kho dat 10,02 mg/ml).

3.3. Bic diém hinh thai va phan loai chiing nAm méc M62 va M91
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3.3.1. Chiing M62
- Bdc diém hinh thai:

Khuan lac moc day c6 mau tring xam, bé mat xdp, tim den nhé cao, hé sei ndm lan
toa phong xa. Puong kinh khuan lac sau 4 ngay nudi cdy dat 5,5 cm, trén bé mat khong co
giot tiét va khdng tiét sic td vao moéi truong (hinh 1). So bd xac dinh chung M62 thudc chi
Aspergillus.

Quan sat tiéu ban, chung M62 sau 72 gid nudi cay cho thiy, khuan ti c6 vach ngin
ngang, cudng sinh bao tir khdng mau, dang thiang, khong phan nhanh, dinh cudng sinh bao
tr c6 thé binh, bao tr tran hinh cau, mau xam den, dinh déu xung quanh dinh cubng sinh
bao tr (hinh 1).

- | Mo1 (x40)

Nl
o -

Hinh 1. Ddgc diém hinh thai ciza ching ndm méc M62

- binh danh:

Chung nam médc M62 duoc giai trinh ty nucleotide gen 28S RNA va so sanh véi dir
liéu Genebank trén trang web NCBI bang c¢6ng cu BLAST SEARCH. Trinh ty nay tuong
ddng véi trinh tu cua lodi nam méc Aspergillus niger di dugc diang ky trong Genebank va

voi gia tri E - value bang 0,0 (hinh 2).
CCCCGCCCAAGACGGGATTCTCACCCTCTCTGACGGCCCGTTCCAGGGCACTTAGA
CGGGGGCCGCACCCAAAGCATCCTCTGCAAATTACAATGCGGACTCCGAAGGAGC
CAGCTTTCAAATTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCGGT
TGGTTTCTTTTCCTCCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGAT
CCGAGGTCAACCTGGAAAGAATGGTTGGAAAACGTCGGCAGGCGCCGGCCAATCC
TACAGAGCATGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGC
TGCCTTTCGGGCCCGTCCCCCCGGAGAGGGGGACGGCGACCCAACACACAAGCC
GGGCTTGAGGGCAGCAATGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGG
GGCGCAATGTGCGTTCAAAGACTCGATGATTCACTGAATTCTGCAATTCACATTAGT
TATCGCATTTCGCTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAA
GTTTTAACTGATTGCATTCAATCAACTCAGACTGCACGCTTTCAGACAGTGTTCGTGT
TGGGGTCTCCGGCGGGCACGGGCCCGGGGGGLCAGAGGLCGCCCCCcCceGGLGGCC
GACAAGCGGCGGGCCCGCCGAAGCAACAGGGTACAATAGACACGGATGGGAGGTT
GGGCCCAAAGGACCCGCACTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAAC
CTTGTTACGACTTTTACTTCCTCTAAATGACCGGGTTTGACCAACTTTCCGGCTCTG
GGGGGTCGTTG
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Hinh 2. Két qud gidi trinh t gen 28S rRNA cua ching M62 va tra citu
trén Blast search
3.3.2. Chiing M91
- Bdc diém hinh thai:

Khuan lac moc day c6 mau vang hoa cau, bé mat nhung min, hé sgi nim lan toa
phong xa. Pudng kinh khuan lac sau 4 ngay nudi ciy dat 5,7 cm, trén bé mit khong co giot
tiét va tiét sic t6 mau cam nhat vao méi truong (hinh 3). So bd xac dinh chiung M91 thudc
chi Aspergillus.

Quan sét tieu ban, chung M91 sau 72 gio nudi cay cho thay, khuan ti c6 vach ngin
ngang, cudng sinh bao tir khdng mau, dang thang, khéng phan nhanh, dinh cudng sinh bao
tir ¢6 thé binh, bao tir tran hinh ciu, mau xam den, dinh déu xung quanh dinh cuéng sinh
bao tu (hinh 3).

M91 (x40)

Hinh 3. Pdc diém hinh thai cia ching ndm moc M91
- Dinh danh:
Trinh ty gen viing 28S rRNA cuia ching M91 dugc thé hién qua hinh 4.
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GGCTCGGTGAGGCCTTCGGACTGGCCCAGGAGGGTTGGCAACGACCCCCCAGGG
CCGGAAAGTTGGTCAAACCCGGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTC
CGTAGGTGAACCTGCGGAAGGATCATTACCGAGTGTAGGGTTCCTAGCGAGCCCAA
CCTCCCACCCGTGTTTACTGTACCTTAGTTGCTTCGGCGGGCCCGCCATTCATGGC
CGCCGGGGGCTCTCAGCCCCGGGCCCGCGCCCGCCGGAGACACCACGAACTCTG
TCTGATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAACTTTCAACAATG
GATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACTAGCGTGTGA
ATTGCAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATT
CCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGCACGGCTTGTGTG
TTGGGTCGTCGTCCCCTCTCCGGGGGGGACGGGCCCCAAAGGCAGCGGCGGCAC
CGCGTCCGATCCTCGAGCGTATGGGGCTTTGTCACCCGCTCTGTAGGCCCGGCCG
GCGCTTGCCGAACGCAAATCAATCTTTTTCCAGGTTGACCTCGGATCAGGTAGGGA
TACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACCGGGATTG
CCTCAGTAACGGCGAGTGAAGCGGCAAGAGCTCAAATTTGAAAGCTGGCTCCTTCG
GGGTCCGCATTGTAATTTGCAGAGGATGCTTCGGGTGCGGCCCCTGTCTAAGTGCC
CTGGAACGGGCCGTCAGAGAGGGTGAGAATCCCGTCTGGGATGGGGTGTCCGCG
CCCGTGTGAAGC
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Hinh 4. Két quda gidi trinh t gen 28S rRNA cua ching M91 va tra citu
trén Blast search

Chung nim mébc M91 duoc giai trinh ty nucleotide gen 28S RNA va so sanh véi dix
licu Genebank trén trang web NCBI bang cong cu BLAST SEARCH. Trinh ty nay twong
ddng vai trinh tu caa loai nam méc Aspergillus oryzae da duoc dang ky trong Genebank va
Véi gia tri E - value bang 0,0.
4. Két luan
4.1. Tir 19 mau dit trong rau da phan 1ap duoc162 chiung nim méc ¢é kha ning sinh truong
phét trién trén moi trudng Czapek chi cd Cas(POy), 12 nguon phosphorus duy nhat. S6
lwong ndm méc trong cac mau dat 1a khong dong déu, dao dong tir 3,66 x10*- 43,2 x10°
CFU/g.
4.2. Tuyén chon duoc hai chung nam méc M62 va chung M91 c6 kha ning tao sinh khdi va
hoa tan Cas(PO.), manh nhit.
Ching M62: ham lugng phosphate hoa tan dat 18,08 mg/ml va sinh khéi kho dat 9,97
mg/ml; duge dinh danh la Aspergillus niger.
Chung M91: ham luong phosphate hoa tan dat 13,95 mg/ml va sinh khéi kho dat 10,02
mg/ml; duge dinh danh la Aspergillus oryzaeO
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