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TOM TAT

Ttr 25 mau dat trong rau thu thap & thanh phd Pleiku, tinh Gia Lai, da phan lap
duoc 81 chung ndm soi ¢6 kha nang hoa tan phosphate vd co. SO lwgng nam soi
trong cdc mau phan lap tir 0,22 x 104 dén 79,82 x 10* CFU/g dat khd. C6 14 chung
(17,28%) c6 kha nang sinh trudng va phat trién rat manh. Trong d6, da tuyén chon
duogc 2 chiing nadm soi ¢ kha ndng hoa tan phosphate cao nhat 1a P26 va P73. Bang
phuong phap giai trinh tu gene 28S, 2 chung ndm soi P26 va P73 déu duoc xac
dinh thudc loai Aspergillus niger va la nhitng ching cé tiém ndng trong nghién ctru

d€ san xudt ché pham lan vi sinh.

Tw khoa: Aspergillus, hoa tan phosphate v6 co, ndm soi, tuyén chon.

1. MO DAU

D¢ dap ¢ing nhu cau dinh dudng va tao ndng sudt cao cho cdy trong, nhiéu loai
phan hda hoc va thudc bao vé thuc vat da duoc sit dung. Tuy nhién, viéc lam dung
phan hda hoc cung véi thudc bao vé thuc vat trong thoi gian dai lam cho dat ngay cang
bac mau, can kiét chit dinh dudng, giam do toi x0p, anh hudng 16n dén hé sinh vat
dat, moi truong dat bi 6 nhiém, dan dén mat can béng sinh thai. Su ton dw mot luong
16n phosphate v6 co kho tan trong dét 1a hau qua viéc st dung phén 1an hda hoc qua
nhiéu mua vu gieo trong. Bon phan vi sinh khong nhitng cung cap lan cho cay, gop
phan nang cao nang sudt cay trong va chat luong nong san ma con c6 vai trdo quan
trong trong su phat trién kinh té xanh, xay dung nén nong nghiép bén viing. Trong
khuon kho bai bao nay chung t6i dé cap dén cac nghién ctru phan lap, tuyén chon cac
chting ndm soi c6 kha nang hoa tan phosphate v6 co kho tan thanh dé tan, nham tim ra
cac ching ndm soi ¢6 hoat tinh phan giai phosphate phtt hgp véi sinh thai dia phuong
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dé tao ché pham sinh hoc va dua tro lai dat. Gop phan hudng phat trién nén nong
nghiép hitu co an toan va bén viing.

2. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng

Cac chung nam soi ¢6 kha ndng hoa tan phosphate v co khé tan dwoc phan
lap ttr cac mau dat trong cac loai rau xa lach, rau dén, di€p c4, hanh 13, thila,...

2.2. Phuwong phap nghién ctru

2.2.1. Phwong phdp thu mdu va xie lj mau
- Dia diém thu mau: dat trong rau tai thanh pho Pleiku, tinh Gia Lai.
- Thoi gian thu mau: Thang 7/2019 dén thang 9/2019.

- Mau dat duoc thu tai vung dat gan ré cay, sau khi gat bo 16p dat bé mat 2 — 3
cm, thu mau dat tai nhiéu vi tri theo quy tac dwong chéo [1].

- Mau dat duoc do pHkei: Can 10 g mau dat cho vao binh tam giac 100 mL, thém
25 mL dung dich KCl 1 N, khuay déu, d€ yén 1 gio roi tién hanh do pH (trwdc khi do
phai lac déu) [1].

- Phan dat con lai duoc bao quan lanh (4 °C) d€ tién hanh phan lap.
2.2.2. Phwong phdp phan ldp va dém so liong té'bao

- St dung phuong phap Koch d€ phan lap nadm sgi c6 kha ndng hoa tan
phosphate v6 co kho tan trén moi truong Czapek thach dia nhung thay nguon K2HPO«
bang ngudn Cas(POs)2[2].

- S8 lwong t& bao duoc xac dinh bang phuong phdp dém gién tiép thong qua
khuan lac moc trén méi treong thach dia [2].

2.2.3. So tuyén chung nim soi c6 khd ning hoa tan phosphate

Céac ching nadm soi duoc cay cham trén moi truong Czapek thach dia c6 bd
sung Cas(POs), sau thoi gian 5 ngay nudi cdy dua vao kich thudc, bé day khuan lac dé
danh gia kha nang sinh trudng, phat trién [2].

2.2.4. Xdc dinh sinh khoi ndm soi va ham lwong phosphate v0 co hoa tan

- Tién hanh nudi cay lac (120 vong/phtit) ndm soi trong moi treong Czapek dich
thé, véi lwong bao tir cdy vao mdi binh thi nghiém 1a 5 mL, dich huyén phi1/50 mL moi
treong. Sau thoi gian thich hop (96 gio), tién hanh thu dich loc va sinh khoi [2].
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- X4c dinh ham lwong phosphate v6 co hoa tan trong dich nudi cdy bang
phuong phap so mau Ceruleo - Molipdic 6 budc séong 620 nm va dya vao d6 thi chuén
d€ tinh ham luong phosphate v co hoa tan [1].

2.2.5. Phin logi chuing ndm sgi

- Nam sg¢i dwoc nudi cdy trén mdi truong Czapek thach dia ¢ nhiét d6 30°C sau
48 gid, quan sat mau sac, hinh dang, d6 day, mép khuan lac, su tao sac 5 [2].

- Quan sét hinh thai t& bao, cudng sinh bao tir bang phuwong phap lam tiéu ban
14 kinh [2].

- Giai trinh tw gene 28S va tra ctru trén Blast Search d€ dinh loai hai chiing ndm
soi duoc tuyén chon [4, 5].

2.2.6. X ly s6'liéu
- Thi nghiém dwoc 14p lai 3 Tan.

- 56 liéu duoc tinh gia tri trung binh va phan tich ANOVA (Duncan’s Test
p<0,05) bing chuong trinh SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Phén l4p va tuyén chon cic chung ndm sgi c6 kha niang hoa tan phosphate vo co

3.1.1. S6'lwong ndam soi hoa tan phosphate v6 co
Bdng 1. S§ luong ndm soi hoa tan phosphate trong cdc mau dat phan lap

Ki CFU/g Ki CFU/g
STT ::z Ciy trong IEI;u 1?1: STT Ezz Cay trong :fu 1?1?:)

dat (x10%) dat (x10%)
1 | HAN Hanh 520 | 1,10 14 | MTO | Mbng toi 7,07 2,52
2 TL1 Thilal 718 | 0,41 15 | BAP Bap 5,66 4,58
3 NGO Ngo 532 | 5,31 16 | RM1 | Raumudng1 | 6,60 | 43,46
4 BXU Bap cai 709 | 1,23 17 | CC1 Cachua 1 5,91 1,13
5 SLO Sap lo 724 | 0,55 18 | HL2 Hanh 14 2 5,77 0,91
6 | MTA | Mangtay | 7,12 | 146 19 | DB2 | DPaubap?2 6,88 0,83
7 RDI Raudiép | 7,03 | 022 20 | RM2 | Raumudng?2 | 6,80 0,49
8 XL1 Xalach1l | 7,04 | 79,82 | 21 | XL2 Xa lach 2 7,50 8,44
9 HL1 | Hanhlal | 656 | 74,83 | 22 | CCU Cai cit 7,44 7,08
10 | RMA Rauma | 6,86 | 0,34 23 | TL2 Thila2 5,97 6,90
11 | RCA Rau cai 6,44 | 1,14 24 | BCA Bap cai 6,84 5,06
12 | BXA Bi xanh 707 | 0,72 25 | CC2 Ca chua 2 7,02 0,51
13 | DBl | Paubdpl | 670 | 0,61
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Tl 25 mau dat trong rau mau thu thap ¢ thanh phd Pleiky, tinh Gia Lai, bang
phuong phap phan 1ap trén moi truong Czapek thach dia, két qua vé s6 lwong nam soi
hoa tan phosphate duoc trinh bay ¢ bang 1.

Qua két qua ¢ bang 1, nhan thay, s6 luong ndm mdc hoa tan phosphate v co c6
st phan bd khong dong déu trong cac mau dat phan 1ap, cao nhat 1a & mau dat trong
xa lach — XL1 (79,82 x 10* CFU/g), thdp nhat 1a & mau dat trong rau diép - RDI (0,22 x
10* CFU/g). Sw khac nhau nay c6 thé do nhiéu nguyén nhan nhu d6 dinh dudng cua dat,
pH dat, dac diém hoa ly ctia dat, &6 am, do thoang khi, loai cdy duoc trong, tham thuc vat
ctia dat,...

3.1.2. Ddnh gid so by khd ning hoa tan phosphate cua cdc chiung nim soi

Bang 2. Kha néng sinh truong va phat trién cta cac chung ndm soi trén moi truong Czapek
thach dia chita Cas(POs)2

Kha nang sinh treong o v <, ) in
o Ki hiéu S6 chung Ty 1€ (%)
va phat trién

Moc loang - 6 7,41

Yéu + 11 13,58

Trung binh ++ 20 24,69
Manh +++ 30 37,04

RA&t manh - 14 17,28

Ttr 25 mau dat trong rau trén dia ban thanh phd Pleiku, tinh Gia Lai, chting t6i
da phan 1ap duogc 81 chung ndm soi ¢d kha nang hoa tan phosphate. Trong d6, sd
chung nam sgi sinh trudng, phat trién trung binh va manh tuwong déi nhiéu (24,69% va
37,04%); cac chung rat manh va yéu it hon (13,58% - 17,02%); c6 6 ching moc loang véi
muc do tao sinh khoi thap (chi€ém 7,41%).

Theo Tran Thi Phuong Thu va cong sw (2018), tlr 7 mau dat trong lta trong nha
luéi Bo mdn Khoa hoc DAt — Khoa Nong Nghiép va Sinh hoc Ung dung — Trueong Pai
hoc Can Tho da phéan lap dwgc 37 dong nam c6 kha nang hoa tan phosphate, trong dé
¢6 2 dong nam ky hiéu B1 va B10 c6 kha nang hoa tan phosphate rdt manh.

3.2. Tuyén chon cac ching ndm sgi c6 kha ning hoa tan phosphate v co manh

8 chung ndm sgi c6 kha ndng sinh truwong, phat trién rat manh tir 81 ching nam
soi phan 1ap dwoc lya chon dé€ sang loc chung manh dwa vao sy tich lay sinh khoi va
ham leong phosphate v6 co hoa tan.

8 ching ndm soi duoc nghién ctu trong moi truong Czapek dich thé véi ham
lwgng Cas(POs)2 b sung la 20 mg/mL. Dich nudi cdy dugc thu dé xac dinh ham luong
phosphate hoa tan, dong thoi thu sinh khoi d€ danh gia kha nang sinh truwong, phat
trién va kha nang hoa tan phosphate v co cta cac chung ndm soi.

148




TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 16, S8 2 (2020)

Két qua phan tich cho thay, ca 8 ching déu c6 kha nang sinh trudng tot trén
moi treong Czapek dich thé, véi ham lwgng phosphate hoa tan trong dich loc nuodi cay
dat tir 1,00 mg/mL dén 12,85 mg/mL va sinh khoi kho dat tir 6,18 mg/mL dén 11,50
g/mL. Trong d6 c6 2 chung c6 kha nang hoa tan phosphate manh nhat d6 la ching P26
(ham lwgng phosphate hoa tan 11,50 mg/mL, sinh khoi kho dat 10,72 mg/mL), chung
P73 (ham luwgng phosphate hoa tan 12,85 mg/mL, sinh khoi kho dat 11,56 mg/mL). Hai
chting ndm soi nay duoc chon d€ tién hanh cac thi nghiém ti€p theo.

Bang 3. Kha nang tich lity sinh khdi va hoa tan phosphate ctia cac ching ndm soi

. . . Sinh khéi kho Ham lugng PO4* hoa tan
STT Chlng nam soi
(mg/mL) (mg/mL)
1 P26 10,720 11,500
2 P29 6,248 8,25¢
3 Pel 7,26¢ 9,154
4 P65 6,42 1,00f
5 P69 6,484 10,004
6 P73 11,562 12,852
7 P77 6,54¢ 10,70¢e
8 P80 6,18n 8,59¢

Ghi chii: Cic chir cdi khdc nhau trén cing mot cot chi sw sai khdc trung binh mau cé y nghia

thong ké véip < 0,05 (Duncan’s test).
3.3. Dic di€m hinh thai va phan loai cac chling ndm sgi P26 va P73
3.3.1. Chung P26

- Pac diém hinh thai: Khuan lac moc mong, thwa, mau den nhat, khong tao sic
t0, hé sgi ndm lan téa phong xa. Puong kinh khuan lac sau 4 ngay nu6i cdy dat 61 mm,
trén bé mat khong c6 giot tiét va khong tiét sac t6 vao moi truong (hinh 1).

- Quan sat tiéu ban “la kinh” chung P26 sau 72 gio nudi cay cho thdy, khuan ti
6 vach ngan ngang, cudng sinh bao tir thang, khong phan nhanh, dinh cudng cé thé
binh, bao t tran hinh cau, mau xdm den, dinh déu xung quanh dinh cudng sinh bao t
9 (hinh 1).

- Két qua giai trinh tu gene 28S cta chung nam soi P26 duoc trinh bay ¢ hinh 2.
Phén tich BLAST trén GenBank cho thdy trinh ty gene 28S ctia chung ndm sg¢i P26
twong dong 99,63% vai trinh tu gene 28S cua loai Aspergillus niger (ma s6 truy cap MN
585763.1). Nhu vay, chung P26 thudc loai Aspergillus niger.
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Hinh 1. Ddc diém hinh thai va hién vi (x 40) cua chung ndm s¢i P26

GGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAA
GGATCATTACCGAGTGCGGGTCCTTTGGGCCCAACCTCCCATCCGTGTCTATTGTA
CCCTGTTGCTTCGGCGGGCCCGCCGCTTGTCGGCCGCCGGGGGGGCGCCTCTGC
CCCCCGGGCCCGTGCCCGCCGGAGACCCCAACACGAACACTGTCTGAAAGCGTGC
AGTCTGAGTTGATTGAATGCAATCAGTTAAAACTTTCAACAATGGATCTCTTGGTTCC
GGCATCGATGAAGAACGCAGCGAAATGCGATAACTAATGTGAATTGCAGAATTCAGT
GAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCC
TGTCCGAGCGTCATTGCTGCCCTCAAGCCCGGCTTGTGTGTTGGGTCGCCGTCCCC
CTCTCCGGGGGGACGGGCCCGAAAAGGCAGCGGCGGCACCGLCGTCCGATCCTCG
AGCGTATGGGGCTTTGTCACCATGCTCTGTAGGATTGG

Color key for alignment scores

| BRI | EIEE S0-8 Weo-2c m=200
Query

| I | I | |

1 200 300 100 0

Hinh 2. Két qua giai trinh tu gene 28S va phan tich BLAST trén GenBank

cua chung ndm soi P26
3.3.2. Chung P73

- Bdc diém hinh thai: Khuan lac moc mong, thua, mau den, khong tao sic t8, hé
soi ndm lan téa phong xa. Puong kinh khudn lac sau 4 ngay nudi cdy dat 77 mm, trén
bé mat khong c6 giot tiét va khong tiét sac t6 vao moi truong (hinh 3).

- Quan sat tiéu ban “la kinh” chung P73 sau 72 gio nudi cay cho thdy, khuan ti
c6 vach ngan ngang, cudng sinh bao tir thang, khdng phan nhanh, dinh cudng sinh bao
tt ¢6 thé binh, bao t tran hinh cau, mau xam den, dinh déu xung quanh dinh cuéng
(hinh 3).
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- Két qua giai trinh ty gene 28S ctia ching ndm soi P73 dwoc trinh bay ¢ hinh 4.
Phén tich BLAST trén GenBank cho thdy trinh ty gene 28S ctia chung ndm sg¢i P73
twong dong 100% voéi trinh tw gene 28S cua loai Aspergillus niger (ma sO truy cap
AM270052.1). Nhu vay, chung P73 thudc loai Aspergillus niger.

Hinh 3. Ddc diém hinh thai va hién vi (x 40) cua chung ndm s¢i P73

CCCCGCCCAAGACGGGATTCTCACCCTCTCTGACGGCCCGTTCCAGGGCACTTAGA
CGGGGGCCGCACCCAAAGCATCCTCTGCAAATTACAATGCGGACTCCGAAGGAGC
CAGCTTTCAAATTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCGGT
TGGTTTCTTTTCCTCCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGAT
CCGAGGTCAACCTGGAAAGAATGGTTGGAAAACGTCGGCAGGCGCCGGCCAATCC
TACAGAGCATGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGC
TGCCTTTCGGGCCCGTCCCCCCGGAGAGGGGGACGGCGACCCAACACACAAGCC
GGGCTTGAGGGCAGCAATGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGG
GGCGCAATGTGCGTTCAAAGACTCGATGATTCACTGAATTCTGCAATTCACATTAGT
TATCGCATTTCGCTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAA
GTTTTAACTGATTGCATTCAATCAACTCAGACTGCACGCTTTCAGACAGTGTTCGTGT
TGGGGTCTCCGGCGGGCACGGGCCCGGGGGGCAGAGGCGLCCCCCCCGGCGGCC
GACAAGCGGCGGGCCCGCCGAAGCAACAGGGTACAATAGACACGGATGGGAGGTT
GGGCCCAAAGGACCCGCACTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAAC
CTTGTTACGACTTTTACTTCCTCTAAATGACCGGGTTTGACCAACTTTCCGGCTCTG
GGGGGTCGTITGCCAACCCTCCTGAGCCAGTCCGAAGGCCTCACCGAGCCATTCAA
TCGGTAGTAGCGACGGGCGGTGTGTACAAAGG

o rower 00 see che titfe I clck to show alignmencs Alignment Scores <40 4050 [Qs0-20 [e0-200  Je-200 (7]

00 sequences sefecied B

Distribution of the top 103 Blast Hits on 100 subject seguences

)
00 750 S

Max  Tolal E Par

Daceciligition AL DR

Score Scors Cover walue Idem

Aspargllus niger sortia And3c0110 gensmis cantig 1707 G122 100% 60 100.00% AM2TOO52

Hinh 4. Két qua giai trinh tw gene 28S va phan tich BLAST trén GenBank

cua ching ndm soi P73

4. KET LUAN

- Da phan 1ap dwoc 81 chung nadm soi ¢d kha nang hoa tan phosphate v co ti
25 mau dat trong rau ¢ thanh pho Pleiku, tinh Gia Lai. S6 lugng nam soi trong cac mau
dat dat 0,22 x 10* dén 79,82 x 10* CFU/g dat kho. C6 14 chung (17,28%) c¢6 kha nang
sinh treong va phat trién rat manh.
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ba tuyén chon duoc hai chung ndm soi c6 kha nang hoa tan phosphate manh:

- Chung P26 duong kinh khuan lac la 61 mm, sinh khéi kho dat 10,72 mg/mL

ham leong phosphate la 11,50 mg/mL.

- Chung P73 duong kinh khuan lac 1a 77 mm, sinh khoi kho dat 11,56 mg/mL,

ham leong phosphate la 12,85 mg/mL.
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- Ca 2 chuing ndm soi P26 va P73 déu duoc dinh danh la Aspergillus niger.
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SELECTION OF INORGANIC PHOSPHATE SOLUBILIZING MOLD STRAINS
FROM SOILS OF INTENSIVE VEGETABLE FIELDS
IN PLEIKU CITY, GIA LAI PROVINCE
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ABSTRACT

From 25 soil samples collected in different locations of intensive vegetable crops in
Pleiku city, Gia Lai province, we isolated 81 mold strains with high inorganic
phosphate solubility, denoted. The results showed that the number of molds in
isolated sample ranges from 0.22 x 10* to 79.82 x 10* CFU/g dry soil. There are 14
strains (acounting for 17,28%) with strong growth ability. Among which, two mold
strains with the highest phosphate solubility were selected, namely P26 and P73.
By ITS sequencing method, two mold strains P26 and P73 identified as Aspergillus

niger and they imlied a potential in probiotics production.

Keywords: Aspergillus, inorganic phosphate solubility, mold, selection.

153



Tuyén chon ching nim sgi hoa tan phosphate v6 co tir ddt trong rau ¢ thanh phd Pleiku, tinh Gia Lai

Pham Thi Ngoc Lan sinh ngay 01/01/1963 tai Ha Tinh. Nam 1984, ba tot
nghiép ctt nhan Sinh hoc tai truong Dai hoc Tong hop Hué. Nam 1995, ba
tot nghiép thac si chuyén nganh Hoéa sinh — Sinh 1y thwc vét tai Truong
Dai hoc Khoa hoc, Dai hoc Hué. Nam 2004, ba tot nghiép tién si chuyén
nganh Sinh ly thuc vat tai Dai hoc Hué. Ttr ndm 1984 dén nay, ba la giang

vién tai Truong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vyee nghién citu: Vi sinh vat hoc, Vi sinh méi treong, Ung dung vi sinh

vat trong san xudt, Phan bon Vi sinh, Enzyme vi sinh vt.

Lé Thi Thuy Linh sinh ngay 10/11/1983 tai Gia Lai. Nam 2007, ba tot
nghiép ct nhan su pham Sinh - Méi treong tai Trieong Pai hoc Sw pham,
Dai hoc Da Nang. Hién nay, ba giang day tai Truong THPT Huynh Thuc
Khéng, huyén IaGrai, tinh Gia Lai. Ttt ndm 2018 dén nay, ba theo hoc 16p
thac sy chuyén nganh Sinh hoc thuc nghiém tai Treong Dai hoc Khoa hoc,
Pai hoc Hué.

Ng6 Thi Bao Chau sinh ngay 16/01/1987 tai Hué. Nam 2009, ba tot nghiép
¢t nhan nganh Sinh hoc tai Treong Pai hoc Khoa hoc, Pai hoc Hué. Nam
2017, ba tot nghiép thac si chuyén nganh Sinh hoc thuc nghiém tai Truong

Dai hoc Khoa hoc, Dai hoc Hué. Tt nam 2012 dén nay, ba la nghién cttu

vién tai Khoa Sinh hoc, Truwong Dai hoc Khoa hoc, Dai hoc Hué.

154



