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Tom tit: Tir cac mau dat trong ché ving Tan Cwong, Thai Nguyén, 16 chung ndm mdc c¢6 kha
nang chiu acid va khang nhém da dugc phan lap trén mdi truong Hansen thach dia (pH 3 ,0) chura
nhém vdi nong d6 100 mgL™. Trong do, hai ching nim médc ky hi¢u F8 va F13 c6 thé phat trién
tbt trén moi trudong Hansen thach dia (pH 3,0) chira nhém véi ndng d6 1én dén 700 mgL™. Cac
phan tich vé ddc diém hinh thai va trinh ty nucleotide cia cac gen 28S rDNA d chi ra ring chung
F8 thudc loai Eupenicillium javanicum va chung F13 thudc loai Penicillium variabile. Cac khao
sat tiép theo dd cho thdy ca hai chung nam mdc F8 va F13 ¢o thé phat trién tot trong moi truong
Hansen dich thé chita nhém véi nong do 100 mgL- ! tai cac gia tri pH tir 2,2-5,0 va v6i nong do
500-2.000 mgL- Ltai pH 2,4. Sau 7 ngay nudi ciy trén may lac on nhiét tai 30°C, 150 vong/phdt,
hiéu suét hap thu nhom tr méi truong Hansen dich thé chira nhom voi nong d6 2.000 mgL* (pH
2,4) cia chung F8 dat 92,06% va chung F13 dat 86,88%. Vi vay, hai chung Eupenicillium
javanicum F8 va Penicillium variabile F13 dugc cho 1a ¢6 tiém nang trong cai thién dat trong ché
bi acid hoa théng qua viéc giam thiéu ham luong nhom linh dong trong dat, dam bao niang suit
cling nhu chit lugng cua san phim che.

Tir khod: Dét acid, dét trong ché, ndim mdc chiu acid, nAm mdc khang nhom, hip thu nhom.

1. Pit van dé 16n phan dam (dic biét 1a ammonium sulfate)
da duoc bon vao trong dat trong ché nham tang

Che xanh (Camellia sinensis) la loai cay ua ham lugng amino acid trong 1a che, ddng thoi
dam, vi vay trong qua trinh canh tac, mot lugng tao mau sic hdp din va huong vi ddm da cua

san pham ché. Khi cay che hap thu mot lugng
- I6n ammonium, sulfate dugc tich tu trong dat.
*Téc gia lién hé. DT.: 84-917691012. Ngoai ra, ammonium dugc bén vao dit trong
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vi khuan nitrate hoa tu dudng c6 kha nang chiu
acid [1]. Hau qua 1a mot hiong dang ké nitrate
va sulfate duoc tich luy dan trong dat tréng che
[2], 1am pH dat giam xudng con 4,0 hoac tham
chi thap hon, tir @6 1am ting ham luong nhom
linh dong trong dat trong ché [3]. Trong diéu
kién nay, cdy ché dugc cho 1a hip thu mot
luong nhom dang ké, c¢6 thé anh huong truc tiép
dén suc khoé cua nguoi ti€u dung (nhu bénh
yéu than) [4]. Ngoai ra, ham lugng nhom cao
trong co thé nguoi dugc gia thuyét 1a c6 mbi
lién quan véi nhiéu bénh khac nhau, nhu chimg
méat tri ndo, xo ndo, giy xuong va bénh
Alzheimer [5-7].

La mot thanh phin quan trong ctia moi
truong dat, vi sinh vat dat chic chin bi anh
huong boi doc tinh nhom [8]. Tuy vay mot s6
vi sinh vat van c6 thé ton tai va phat trién trong
diéu kién khic nghiét nay nho cac co ché khang
va hip thy kim loai cua chung. Vi vy khong
thé phu nhan réng viéc phéan 1ap va nghién ciru
ddc tinh cua vi sinh vat chiu acid va khang
nhém cao la tlen dé cho bién phap phuc h01
sinh hoc dét tréng ché. Pén nay, di c6 mot sd
chiing vi sinh vét chiu acid va khang nhém cao
d3 duoc phan lap [9-12]. Trén thyc té, kha ning
khang nhom cua vi sinh vat lién quan chat ché
v6i moi trudng sdng cua no [12]. Trong nghién
clru ndy, ching t6i bio cdo vé kha ning chiu
acid, khang va hép thu nhom cua hai ching
ndm méc Eupenicillium javanicum F8 va
Penicillium variabile F13 phan lap tir dét trong
cheé vung Tan Cuong, Thai Nguyén, Viét Nam.

2. Poi twong va phuong phap nghién ciru
2.1. Déi twong nghién ciru

- Pat trong che tai hai thon Soi Vang va
Hong Thai, xi Tan Cuong, thanh phd Thai
Nguyén, tinh Thai Nguyén. Cac mau dat thu tai
cac dia diém khac nhau véi cac dac diém duoc
trinh bay trong bang 1.

- Cac chung ndm méc chiu acid, khang va
hip thu nhom dugc phan 14p tr cAc mau dat noi
trén.

Bang 1. Bang ky hiéu mau dat

7T KYMeU e diém
mau dat
La loai dat thit pha cat duoc thu tur
1 Mbl ving dat trong che da canh tac 30-
40 nam tai thon Soi Vang.
La loai dat soi com duoc thu tir vung
2  MD2 dét trong che di canh tac duoc 3
nam tai thon Hong Thai.
La loai dat soi com duoc thu tir vung
3  MP3 dat trong che da canh tac duoc trén

10 nam tai thon Hong Thai.

2.2. Phuong phadp nghién cuu

Phuong phdp thu mdu va xa ly mdu: Mau
dat duoc ldy theo phuong phap lay mau hdn
hop tai ting mat c6 do sau 0-20 cm (TCVN
7538-2:2005). M&i mau dat hén hop gom 10
mau dat riéng biét tron déu véi nhau cho dén
khi mau cudi cung dat khdi luong khoang 1
kg/mau. Mau sau khi thu vé dugc ray qua ray 2
mm d¢é loai bo soi, da, xi va cac tap chat sau d6
dugc chua trong tdi zip kin, dan nhan va bao
quan o 4°C.

Phwong phdp xdc dinh mgt sé tinh chat
dat: Gié tri pH (H20) duogc xac dinh bang may
do pH va chiét miu vai ti 18 dat: nudc cét la
1:2,5 (theo TCVN 5979:2007). D 4m duoc Xac
dinh bing phuong phéap trong luong  (theo
TCVN 6648:2000). Ham lugng C tong sb duoc
xac dinh theo TCVN 6642-2000. Ham lugng N
tong sb dugc xac dinh bang phwong phap
Kjeldahl (theo TCVN 6498:1999). Ham lugng
nhém tong sb duoc xac dinh bang phuong phap
quang phé phat xa nguyén ta (ICP- OES
OPTIMA 7300V), pha mau theo TCVN 7370-
1:2004. Tong s6 vi sinh vat tong sé duoc xac
dinh bang phuong phap dém trén dia thach
chira moi truong thach- nuoc thit- peptone (cao
thit 3 g, peptone 10 g, NaCl I5 g, agar 15 g,
nuoc cat 1 L, pH 7,0).

Phwong phdp phén lgp va tuyén chen ndam
méc chiu acid va khang nhém: Céc ching nam
méc chiu acid va khang nhém duoc phan lap
trén cac dia thach chua moi truong Hansen
(glucose 50 g, peptone 10 g, KH:PO4 3 g,



N.T.T. Chau va nnk. / Tap chi Khoa hoc PHOGHN: Céc Khoa hoc Trdi ddt va Moi truong, Tdp 34, S6 4 (2018) 109-115 111

MgS0,4.7H20 3 g, agar 20 g, nudc cat 1 L), pH
3,0, chira nhdm véi néng d6 100 mgL™ ma da
dugc chuan bj theo phuong phap ciia Kanazawa
va Kunito (1996) [13]. Sau 3 ngay nudi ciy &
30°C, chon cac khuan lac riéng biét c6 hinh thai
déc trung, ciy sang cac dia thach nhu trén vai
CAC nong do nhom tang dan (300, 500, 700
mgL™?) va tiép tuc nudi cy Y dleu kién nay. Sau
d6, tuyén chon cac chung nam méc ¢ kha ning
sinh truong va phat trién tot (danh gia thong
qua kich thude khuan lac) & néng d6 nhdém cao
nhat, cay truyén sang Cac 6ng thach nghieng
chira moi truong Hansen dé gitr gidng.

Phuong phdp dinh danh cdc chung nam
méc: Cac chung nam méc duoc dinh danh dya
vao c4c dac diém vé hinh thai (khuan lac va té
bao) va dac diém di truyén (trinh ty nucleotide
cua doan gen 28S rRNA).

throng phap nghién cuu kha nang chiu
acid cua cacchung ndém méc: Chuan bi cac
binh tam gidc thé tich 250 mL chta 100 mL
moéi truong Hansen dich thé véi ndng d6 nhdm
100 ppm, pH duogc diéu chinh & cac mirc tir 2,2
dén 3,0. B tri thém mot binh véi pH 5,0 (pH
t6i uu cua nim mdc) dé déi ching. Gidng duoc
ciy chuyén tir cac 6ng thach nghiéng vao cac
binh, nuéi cdy trén may lic 6n nhiét (New
Brunswick, Innova 44R, Eppendorf, Germany)
& 30°C, 150 vong/phut. Sau 5 ngay nudi cdy, ly
tam dich thé vai téc do 3.000 vong/phit trong
15 phat rdi loc thu sinh khéi. Panh gia kha
nang chiu acid cta cac ching nim méc thong
qua sinh khéi thu duoc.

Phuong phdap nghién cuwu kha ndng hdp
thu nhém cua céc chiing nam méc: Chuén bi
cac binh tam giac thé tich 250 mL chira 100 mL
méi truong Hansen dich thé (pH 3,0) véi nong
d6 nhdm tir 100 dén 2000 ppm. Gibng dugc cy

chuyén tir cac dng thach nghiéng vao cac binh,
nudéi cdy trén may lic oOn nhiét (New
Brunswick, Innova 44R, Eppendorf, Germany)
& 30°C, 150 vong/phit. Sau 5 ngay nuéi cdy, ly
tam dich thé véi tdc do 3.000 vong/phut trong
15 phut, loc dé tach sinh khéi va dich loc. Dich
qua loc tiép tuc dugc qua mang loc vo tring cd
kich thudc 16 0,25 pm. Panh gia kha ning
khéng nhom dua vao sinh khdi thu duoc va kha
ning hap thy nhém dya vao nong do nhém con
lai trong dich sau nudi céy ma dugc xac dinh
bing phuong phap quang phé phat xa nguyén
tu (ICP- OES OPTIMA 7300V).

3. Két qua nghién ciru va thio luin

3.1. Mt s6 tinh chdt co ban ciia ddt trong ché
vung Tan Cuong, Thai Nguyén

Cay cheé duoc trong trén dat co gia tri pH
trong khoang 4,5 — 5,5 dugc xem la tot nhat cho
viéc dong hoa cac chat dinh dudng [14]. O day,
cic mau dat co pH dao dong trong khoang 3,46
— 4,29. Mau MB1 c¢6 gia tri pH thich hop hon
cho viéc trong che, trong khi d6 cac mau MP2
va MP3 ¢o cac gia tri pH tuong ddi thap. Bén
canh d6, cac mau dat (thu vao thang 2/2018) c6
dd am trung binh 27,7 — 28,0%. Day 1a khoang
d6 am thich hop cho su phat trlen cua Cay che.
Ngoai ra, ham lugng C tong sé ctia cac mau dat
dao dong trong khoang 1,07 — 1,37% va ham
lugng N tong sb chénh léch kha lon (0,11 —
0,3%). Ham luong nhdm tong s6 c6 su bién
dong dang ké giita cac mau dat. SO luong vi
sinh vat tong s6 cua mau MP2 1a cao hon so
v6i cac mau dat con lai. Didu nay c6 thé 1a do
su khac nhau vé loai dit va thoi gian canh tac
ctia cac mAu dét nghién ciu.

Bang 2. Mot s6 tinh chat co ban cta cac mau dat nghién ctru

Ky hiéu mau pH (H.0) b am Tong C Tong N Nhom tong so SO lugng vi sinh vat
(%) (%) (%) (mgKg™) tong 0 (CFUg™)

Mb1 43 27,7 1,37 0,20 73,5 6,30 x10°

Mb2 3,7 28,0 1,07 0,11 97,4 1,33 x 107

MBD3 3,5 28,0 1,17 0,30 38,6 1,23 x 10°
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3.2 Ket quda phén Idp va tuyén chon cdc ching
ndm moc chiu acid va khang nhém

Tir cac mau dét trong ché ving Tan Cuong,
Thai Nguyén, 16 ching ndm méc (ky hiéu tir F1
dén F16) c6 kha ning chiu acid va khang nhom
da dugc phan lap trén moi truong Hansen thach
dia (pH 3,0) chita nhom véi n6ng do6 100 mgL™.
Trong do6, hai chung nam ‘moc ky hi¢u F8 va
F13 c6 thé phat trién t6t trén moi truong
Hansen thach dia (pH 3,0) chira nhom véi nong
d6 1én dén 700 mgLt. Trudc ddy, Kanazawa va
Kunito (1996) ciing dd phan lap duoc 8 loai
nam méc tir dat acid c6 kha ning chiu nhém véi
néng d6 100 mM trén moi truong thach dinh
dudng pha loang 10 lan [13]. Pong thot, nam
mdc duoc cho 1a chiém wu thé trong tong s6 vi
sinh vat chiu acid va khang Al dugc xac dinh.
Diéu nay c6 thé 1a do kha ning chiu acid cia
ndm mdc thudng cao hon so voi vi khuan. Vi
vay hai chung nam mdc nay di duoc chon lam
dbi twong cho cac nghién ctru tiép theo.

3.3. Két qua dinh danh cdc ching ndm méc F8
va F13

Chung F8 c6 khuan lac mau tring, mit dang
nhung va duong kinh khoang 50 mm (Hinh 1).

Két qua phan tich trinh ty doan gen 28S rRNA
cia chung F8 bang phin mém Sequecing
Analysis 5.3, ddng thoi so sanh trinh ty nay véi
co s¢ dir ligu cua GenBank va NCBI bang phan
mém BLAST cho théy trinh ty nay tuong dong
100% véi trinh tu doan gen 28S rRNA cua
chung Eupenicillium javanicum AFTOL-ID
429 (ma sb truy cap EF413621.1). Vi vay
chung F8 duoc xép vao chi Eupenicillium, loai
Eupenicillium javanicum va dinh danh la
Eupenicillium javanicum F8.

Chung F13 ¢6 khuan lac mau xanh xam,
tron déu vai cac vong tron dong tam va duong
kinh khoang 19 mm (Hinh 2). Két qua phan tich
trinh ty doan gen 28S rRNA cua chung F13
bang phan mém Sequecing Analysis 5.3, dong
thoi so sanh trinh tu nay voi co sé di liéu cua
GenBank va NCBI bing phin mém BLAST
cho thdy trinh ty nay tuong dong 100% voi
trinh ty doan gen 28S rRNA cua chung
Penicillium variabile KUC1476 (ma s truy cap
HM469398.1). Chung F13 duoc xép vao chi
Penicillium, loai Penicillium variabile. Vi vay,
trong nghién cau nay, chung F13 dugc dinh
danh la chung Penicillium variabile F13.

TGAAATTGTTGAAAGGGAAGCGCTTGCGACCAGACTCGCTCGCGGGGTTCAGCCG
GCCTTCGGGCCGGTGTACTTCCCCGCGGGCGGGCCAGCGTCGGTTTGGGCGGCC
GGTCAAAGGCCCTCGGAATGTAACGCCCCCCGGGGCGTCTTATAGCCGAGGGTGC
CATGCGGCCAGCCCGGACCGAGGAACGCGCTTCGGCTCGGACGCTGGCATAATGG
TCGTAAGCGACCCGTCTTGAAACACGGACCAAGGAGT

Hinh 1. Hinh thai khuén lac trén dia thach Sabouraud va trinh tw gen 28S rRNA cia chung F8.
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TATGACGGCCCGTTCCAGGGCACTTAGATAGGGGCCACGCCCGAAGCATCCTCTC
CAAATTACAACTCGGGCCCCGAAGGAGCCAGATTTCAAATTTGAGCTCTTGCCGCTT
CACTCGCCGTTACTGAGGCAATCCCTGTTGGTTTCTTTTCCTCCGCTTATTGATATG
CTTAAGTTCAGCGGGTAGCCCTACCTGATCCGAGGTCAACCGGAAGAGGCGCACC
CCGAAGGGCGGCCTAAAGGGAAGACCGGCGCCGACCGAGTCCCTCCCGAGCGGG
TGACAGAGCCCCATACGCTCGAGGACCCGACGCGGCGCCGCCACTGCTTTTGGGG
CGTGTCCCCGGGGGGACAGCGCCCAACACCCAGCCGTGCTGGAGGGCAGAAATG
ACGCTCGGACAGGCATGCCCCCCGGAATGCCAGGGGGCGCAATGTGCGTTCAAAG
ATTCGATGATTCACGGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCT
TCATCGATGCCGGAACCAAGAGATCCGTTGTTGAAAGTTTTAATGATTTAAAATCTCA
CTCAGACTCACTGTTCAGGCAGGGTTCTAGGGTGCTTCGGCGGGCGCGGGCCCGG
GGGCAGAAGCCCCCCGGCGACCGGGGCCAGGCCCCAGTGGGCCCGCCGAGGCA
ACGCGGTAACAGTAAACACGGGTGGGAGGTTGGGCTCGTTCGAACCCGCACTCGG
TAATGATCCTTCCGCAGGTTCACCTACGGA

Hinh 2. Hinh thai khuan lac trén dia thach Sabouraud va trinh tu gen 28S rRNA cua ching F13
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3.4. Kha nang chiu acid cua cacchung nam méc tri pH tir 2,2 dén 5,0 déc biét 1a & pH 2,4 (Béang
duoc tuyén chon 3, Hinh 3). Trong khi do, Genhe va cs. (2016)

) ) ) . da xac dinh duoc hai chung S4 va S7 c6 kha
Ca hai chung nam moc Eupenicillium nang phat trién trén moi truong chira nhom vaoi

javanicum F8 va Penicillium variabile F13 c6 céc gia tri pH tir 3,20 dén 3,11 [12]. Vi vay gid
thé phat trién tot trong méi truong Hansen dich tri pH 2,4 nay dugc chon cho cac nghién ciru
thé chira nhom véi nong dd 100 mgL™? & cac gia tiép theo.

Bang 3. Kha ning sinh trudng va phat trién ctia cac ching nAm mdc ¢ 100 cac gia tri pH khac nhau
(g sinh khoi kho L)

, pH
Ching 22 2.4 2.6 2.8 3.0 5.0
Eupenicillium javanicum F8 9,83 13,24 8,24 7,45 7,38 9,27
Penicillium variabileF13 7,65 12,65 8,97 7,25 7,86 8,95

Hinh 3. Sinh khdi ciia chung F13 (trai) va F8 (phai) trong moi truong Hansen dich thé pH = 2,4
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3.5. Kha nang sinh truong, phat trién va hap
thy nhém cua c&c ching nam mac

Sau 5 ngdy nudi cdy trong moi trudng
Hansen dich thé chta céc néng d6 nhom khac
nhau (pH 2,4) trén may lic 6n nhiét tai 30°C,
150 vong/phdt, sinh khéi tao thanh va hiu suét
hép thu nhdm ctia cac chung nadm méc da duge
xéc dinh va thé hién ¢ Bang 4. Qua d6 cho thy
kha nang sinh truong va phat trlen cua cac
ching nam moc giam dan khi néng d6 nhom
tang dan. Tai nong d¢6 nhém 2.000 mgL?, sinh

khéi cua ching F8 (6,14 gL™) dat 29,91% va
chung F13 (5,62 gL ") dat 31,41% so v&i ddi
chung (khong chtra nhém) va hiéu suit hip thu
nhom cda chung F8 dat 92,06% cao hon so voi
ctia chiing F13 dat 86,88%. So sanh véi két qua
nghién ctru cua Genhe va cs. (2016) khi bao céo
rang trong moi truong dich thé Vol nong d6 200
nmolL?, chung S4 c6 hiéu suét hap thu nhém
dat gan 85% va ching S7 ¢ hiéu suat hap thu
nhém chi 27% so véi dbi ching [12] thi cac két
qud nghién ctu cda ching t6i la cao hon.

Bang 4. Kha ning sinh truéng, phat trlen va hiéu suat hap thy nhdom
cua cac chung nim mdc & cac nong d6 nhom khac nhau

Nong do nhom (mgL™)

Ching Chi tiéu theo doi

100 500 1000 1500 2000

Khoi lugng sinh khoi kho (gL!)
Hiéu suat hip thu (%)
Khdi lugng sinh khéi kho (gL™)
Hiéu suat hip thu (%)

F8

F13

7,44 6,69 6,35 6,43 6,14
86,49 87,59 90,43 91,38 92,06
7,32 6,48 6,39 6,03 5,62
77,68 87,94 90,27 86,99 86,88

4. Két luan

Cac mAu dat trdng che vang Tan Cuong,
Thai Nguyen co tinh acid cao va ham lugng
nhom cao. Hai ching nam mébc Eupenicillium
javanicum F8 va Penicillium variabile F13
dugc phan l4p tir hai trong s6 cac mau dét nay
c6 kha nang sinh truong va phat trién trén moi
truong Hansen thach dia (pH 3,0) c6 bd sung
nhém voi noéng do 1én dén 700 mgLl. Pong
thoi c6 kha nang sinh truong va phat trién tot
trong mdi truong Hansen dich thé (ndng do
nhdm 100 mgL*) ¢ pH 2,2-5,0. Bén canh do,
hai chung ndm moc nay_ van c6 thé sinh truong
va phat trién tai cac néng d6 nhom cao hon
(500-2.000 mgLY), tuy nhién luong sinh khoi
tao thanh giam dan khi ndng d6 nhoém ting. Tai
ndéng do nhém 2.000 mgLt, hiéu sudt hip thu
nhom cua chung F8 (dat 92,06%) cao hon so
v6i cta chung F13 (dat 86,88%). V&i kha nang
chiu acid, khang va hip thu nhém cao, hai
ching Eupenicillium javanicum F8 va
Penicillium variabile F13 dugc cho 1a ¢6 tiém
ning trong cai thién dét trdng ché bi acid hoa
nhim dam bao ning suét ciing nhu va chat
lugng ctia san pham che.

Tai liéu tham khao

[1] M. Hayatsu, Soil microflora and microbial
activities in acid tea soils,Bull. Natl. Res. Veg.
Ornam. Plants Tea B 6 (1993) 73 (in Japanese).

[2] Nioh, T. Isobe, M. Osada, Microbial biomass and
some characteristics of a strongly acid tea field
soil, Soil Sci. Plant Nutr. 39 (1993) 617-625.

[3]1 H Wang, R.K. Xu, N. Wang, X.H. Li, Soil
acidification of Alfisols as influenced by tea
cultivation in eastern China,Pedosphere 20(6)
(2010) 799- 806.

[4] M.L. Jackson, P.M. Huang, Aluminum of acid
soils in the food chain and senility, Sci. Total
Environ. 28(1) (1983) 269-276.

[5] J. Edwardson, Aluminum and the pathogenesis of
neurodegenerative disorders, Aluminium Food
Environ. 2 (1988) 20-36.

[6] C.N. Martyn, Aluminium and Alzheimer's
disease: an epidemiological approach, Environ
Geochem. Health 12(1-2) (1990) 169-171.

[71 D. McLachlan, Aluminium and the risk for
Alzheimer's disease, Environmetrics 6(3) (1995)
233-275.

[8] P. llimer, K. Marschall, F. Schinner, Influence of
available aluminum on soil-microorganisms, Lett.
Appl. Microbiol. 21(1995)393-397.



N.T.T. Chau va nnk. / Tap chi Khoa hoc PHOGHN: Céc Khoa hoc Trdi ddt va Méi trwong, Tdp 34, S6 4 (2018) 109-115

(9]

[10]

[11]

concentration but also ensure quality of tea product.

F. Kawai, D. Zhang, M. Sugimoto M, lIsolation
and charac- terization of acid-and Al-tolerant

microorganisms. FEMS Microbiol. Lett. 189
(2000) 143-147.
S. Kanazawa, N.T.T. Chau, S. Miyaki S,

Identification and characterization of high acid
tolerant and aluminum resistant yeasts isolated
from tea soils,Soil Sci. Plant Nutr. 51 (2005) 671-
674.

N.T.T. Chau, L.V. Thien, S. Kanazawa,
Identification and characterization of acidity-
tolerant and aluminum-resistant  bacterium

isolated from tea soil, African Journal of
Biotechnology 13(27) (2014) 2715-2726.

[12]

[13]

[14]

115

G. He, X. Wang, G. Liao, S. Huang,J. Wau,
Isolation, Identification and characterization of
two aluminum- tolerant fungi from acidic red soil,
Indian J. Microbiol. 56(3) (2016) 344-352.
S.Kanazawa, T. Kunito T, Preparation of pH 3.0
agar plate, enumeration of acid-tolerant and Al-
resistant microor- ganisms in acid soils, Soil
Sci.Plant Nutr. 42 (1996) 165-173.

A.K.N.Zoysa, A Anandacoomaraswamy,
M.S.D.L.De Silva, Management of soil Fertility in
tea lands, Handbook on tea, Tea research institute
of Sri Lanka, 2008; pp 27-33.

Ability to Tolerate Acidity, Resist and Absorb Aluminum
of Fungi Isolated from Tea Soils in Tan Cuong,
Thai Nguyen, Vietnam
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Phung Thi Ngoc Mait, Dao van Huy?, Le Van Thien!
vietnam National University, University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

2\/ietnam National University of Forestry, Xuan Mai, Chuong My, Hanoi, Vietnam
3Vietnam National University, Institute of Education Quality Assurance, 144 Xuan Thuy, Hanoi, Vietnam

Abstract: From tea soils in Tan Cuong (Thai Nguyen, Vietnam), 16 acid- tolerant and aluminum-
resistant fungi were isolated on Hansen plates (pH 3.0) with 100 mgL* Al. Two strains (F8 and F13)
could grow wellon Hansen plates (pH 3.0) with 700 mgL™* Al. Morphological and 28S rDNA
sequence analyses indicated that strain F8 belonged to Eupenicillium javanicum, while strain F13
belonged to Penicillium variabile. Further investigation showed that both strains could grow actively
in Hansen broth with 100 mgL* Al at pH 2.2- 5.0 and with 500- 2,000 mgL* Al at pH 2.4. After 7
days of incubation on a shaker at 30°C, 150 rpm, the aluminium absorption efficiency from Hansen
broth with 2000 mgL* Al (pH 2.4) of strain F8 was 92.06% and that of strain F13 was 86.88%. The
fungi areconsidered to be useful not only to improve acidified soils by decreasing the ionic aluminum

Keywords: Acid soil, tea soil, acid-tolerant fungi, aluminum-resistant fungi, aluminium absorption.



