Quadn ly Tai nguyén rung & Moi truong

KHA NANG KHANG VA HAP THU KIM LOAI NANG CUA CHUNG NAM

MOC PHAN LAP TU LANG NGHE TAI CHE KIM LOAI

Nguyén Nhur Ngoc!, Pinh Thi Ngoc Lan!, Nguyén Thi Mai Luong'
"Truong Pai hoc Lam nghiép

TOM TAT

Tir mau dat, nude thu tai 3 lang nghé tai ché kim loai: Pa Hoi - Béc Ninh; Pai Bai - Bic Ninh; Pong Mai -
Hung Yén, 10 chung nim c6 kha nang hép thu 100 mg/L Cu va Pb dugc phan lap. Trong d6, chung Njo phat
trién tdt trén moi truong thach chira 1500 mg/L Cu va Pb. Céc phan tich vé dic diém hinh thai va giai trinh tu
doan gen 28S rRNA cho thay chung Ny thudc loai Penicillium janthinellum, & twong dong 100%. Két qua vé
kha ning hép thu cac kim loai ning Pdng (Cu), Chi (Pb), Nhom (Al); Sit (Fe); Kém (Zn) va Cadmium (Cd)
clia chung Penicillium janthinellum dugc xac dinh trong moi truong chira tir 500 dén 2000 mg/L mudi ctia cac
kim loai nang twong Gng. Hi€u suét hép thu d6i véi cac kim loai nang cua ching dugc xac dinh: & né)ng dd kim
loai 2000 mg/L, hiéu suét hip thu dat 66% véi Cu; 82,23% véi Pb; 75.4% voi Fe; 73,66% voi Zn; 82,08% vai
Al va 16,87% vai Cd. Két qua chup SEM xéac dinh vi tri kim loai hdp thu vao sinh khéi chung Ny cho thiy cac
hat khoang kim loai dugc phan bd trén bé mit hodc bén trong hé soi, bé mat hé sgi nim c6 su bién ddi, san sui
hodc c6 nhiéu vét ran, xuat hién kha nhidu ciu trac nhu cac k& nho va tai d6 tap trung cac hat khoang. Véi kha
niang khang va hép thu cac kim loai nang tot, chung Penicillium janthinellum c6 thé 13 tic nhan tiém ning trong

viée phat trién cac giai phap sinh hoc xir Iy méi truong 6 nhiém kim loai ning.
Tir khéa: Khang, hip thu, 6 nhiém, phan 1ap, Penicillium janthinellum.

1. PAT VAN DE

O nhiém kim loai ning trong dét, nuéc dang
1a vin d& méi trudng hét stc nghiém trong &
trén thé gidi va Vit Nam, thu hat sy quan tam
16n cua cac nha khoa hoc. Pac biét 1a moi
truong & cac lang nghé san xuét va tai ché kim
loai ¢ Viét Nam dang la van dé ndi com.

Trong thoi gian trude day, viéc quan 1y 6
nhiém kim loai ning trong dat phu thudc vao
hai qué trinh: Phuong phap phuc héi héa hoc
va phuong phap hoa hoc truyén thdng thuong
chu yéu dua trén cac phan tng hoa hoc giita
kim loai ndng va hoa chit hoic tao phuc va
phan Gng 6 xi hoa khir... dé loai bo kim loai
nang (Race. M, 2017). Tuy nhién, cac phuong
phap héa hoc nay thuong ton kém, phirc tap va
gdy 6 nhiém thtr cdp ciing nhu 1am thay d6i
dang ké ciu dét... Trong nhitng nim gan day,
phuong phap phuc hdi sinh thai da dugc
nghién ctru va st dung rong rai hon do co6 chi
phi thdp hon va mang lai nhiéu loi ich vé mat
sinh thai, xd h¢i va kinh té. Phuc hoi sinh thai
la viéc su dung qua trinh siéu tich lliy cia thyc
vat hodc vi sinh vat dé hfip thu kim loai nang tur
moi trudng bi & nhiém (Marques, A.P.G.C.,
Rangel, A.O.S.S., Castro, P.M.L (2009). Trén
thyuc té, viéc sir dung vi sinh vt dé xir 1y sinh

hoc kim loai ndng da va dang nhan dugc su
quan tam 1én trong vi¢c dinh hudng Ung dung
dé xur Iy 6 nhiém kim loai ning trong thoi gian
gan day do ¢ nhiéu uu diém, bao gdm ca viéc
giit lai cAu truc dat, khong gy 6 nhiém thir
cép, ca chat 6 nhiém va vi sinh vat déu duoc
hoan toan loai khoi moéi truong sau xu ly.
Phuong phap nay dang la hudéng di mdi cod
tiém ning tmg dung 16n va hiéu qua.

Hai co ché chinh dé vi sinh vat tich lity kim
loai ning 13 qua trinh hip phu va hap thu. Qua
trinh hap phu c6 lién quan dén cac hién tuong
bé mat thi qua trinh hap thu lién quan dén toan
bo téng thé vat liéu. Céc co ché cua su hép phu
bao gdm: két tua, hap phu hoa hoc va trao ddi
jon, két tia bé mat, hinh thanh phuc 6n dinh
v6i phdi tir hitu co va 6 xi hoa khur... Hap thu
lién quan dén su phirc tap cia cac kim loai
nang trén bé mat té bao, tir d6 chung cé thé
duoc hép thu vao té bao (Danis, U., Nuhoglu,
A., Demirbas (2008). Do céu triic bé mait té
bao, chii yéu 1a thanh té bao va 16p chat nhay,
kim loai ning c6 thé duoc hap phy va hip thu
tuong d6i d& dang. Nhiéu ion trong cac nhém
chitc bé mat té bao, nhu nito, oxy, luu huynh
va phét pho (Brady, D., Duncan, J.R (1994), c6
thé duoc tao phtc voi cac ion kim loai lam
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nguyén tr phdi hop. Ngoai ra, cac anion axit
photphoric va cac nhom anion carboxyl trén bé
mit thanh té bao vi khuan dugc tich dién am va
hau hét cac bé mat kim loai nang mang mot
nhém cation twong tac véi thanh té bao va cho
phép cac ion kim loai lién két hodc di qua
mang té bao... Tuy nhién, theo cac nha khoa
hoc trén thé giéi, hién nay van chua c6 su phan
biét rd rang trong hai co ché nay, cho du 13 co
ché nao thi kim loai nang cling duoc té bao
chuyén hoa dé loai khoi méi trudng.

Pdi voi cac nha khoa hoc trong nudc,
nhitng nim gan day ciing rit chi trong dén
viéc nghién ctru phat trién phuong phap xir 1y 6
nhiém kim loai ning br:ing bién phap sinh hoc,
viéc nghién ctru vé cac ching vi sinh vat xur 1y
kim loai ning ciing dang dugc quan tadm tap
trung vao vi€c phan 1ap va xac dinh kha nang
phat trién trong moi trudng chira kim loai
nang, tuy nhién, cic chung vi sinh vat c6 kha
ning khang va hip thu kim loai ning & nong
dd cao van con han ché. Do do6, dé bt kip voi
xu thé ung dung bién phap sinh hoc dé kiém
soat va xtr Iy 6 nhiém gay ra bdi kim loai niing,
viéc tuyén chon dugc nhitng chung vi sinh vat
c6 nang lyc cao h?ip thu cac kim loai nang la c6
y nghia vé mit thue tién va khoa hoc nhim mé
ra huong tmg dung hi¢u qua trong xtr 1y mobi
truong 6 nhiém kim loai ning bang bién phap
sinh hoc.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién cuu

Cac méiu nghién ctu 1a miu dat va nudc
dugc thu thap tai 3 lang nghé san xuét va tai
ché kim loai: Pa Hoi - Bic Ninh; Pai Bai -
Bic Ninh va lang nghé tai ché chi Pong Mai -
Hung Yén. Cac miu nudc duoc 1ay vao cac
binh tam gidc v6 tring vé6i cac thong sb duoc
ghi lai: ngay 1dy miu, ngudi lay mau va dia
diém 14y mau, theo TCVN: 6663-3:2013. Cac
méu dat dugc 1ay dudi 16p dat mit, c6 do sau
tir 10 - 15 cm, cac mau dugc chira trong tai
nilon sach, c6 ghi cac thong sb ngay ldy mau,
dia diém va nguoi 1y mau theo TCVN 7538-
2:2005. Mau dugc bao quan trong 4°C dé sir
dung cho nghién cuu.

2.2. Phwong phdp nghién ciru
2.2.1. Phén ldp ching vi sinh vdt phdt trién
trong moi truong chira kim loai nang

Moi truong phan lgp: St dung moi truong
Hansen v6i thanh phan: glucose: 50g/L,
pepton: 10g/L, KH>PO4: 3g/L, MgSOs. 7TH>0:
2g/L, nudc: 1000ml, thach: 18g/L; pH = 5,5.
Moi truong dugc khur trung ¢ 120°C trong 20
phut, sau d6 bd sung mudi cia cac kim loai
ning CuSOs; PbSO4 ¢ ndéng dd 100 ppm (100
mg/L), qua mang loc khuan kich thudc 0,2 pm.

Nguyén tdc phan Idp: Tach 1di cac té bao vi
sinh vat, nuoi céy céc té bao trén moi truong
dinh dudng co ban dé tao duge cac khuén lac
riéng ré€, cach bi¢t nhau.

Cu thé, cic mau dat va nudc dung trong
nghién ctru duoc xic dinh khéi lugng chinh
x4c va thuc hién pha lodng theo diy nong do
t&d1 han, sau d6 duoc céy trai trén moi truong
phan 1ap, nudi trong tu & nhiét do 30°C trong 3
- 5 ngay. Sau thoi gian nudi cdy, cac khuan lac
moc riéng ré trén moi truong dugc tach roi1 va
1am thuan sang dia méi trudng khac dong thoi
st dung cho nghién cac ctru sau (Nguyén Lan
Diing, 2010).

2.2.2. Tuyén chon cdc ching vi sinh vét c¢é kha
nang hdp thu kim logi ndng ¢ néng dé cao
a. Tuyén chon trén méi truong ddic

Céac ching ndm phéan 1ap duoc trong moi
truong chira 100 ppm mudi cac kim loai ning,
sau khi lam thuan tiép tuc duoc nudi cy trén
moi trudng dinh dudng ran, bd sung lan luot:
500; 700; 1000 va 1500 ppm cac mudi kim loai
nang CuSOs; PbSO4, nuoi ¢ nhiét do 30°C
trong 5 ngdy. Quan sat su phét trién cta chung
trong mdi truong va tuyén chon ra cac chung
phat trién tot (Y. Benmalek, 2016).

b. Tuyén chon trén méi truong long

Cac chung phat trién tot trong méi truong
dic duoc cdy chuyén sang moi truong Hansen
dich thé sau 3 ngay ding lam gidng. Dich
gidng duoc cdp vao trong cac binh tam giac
250 ml chira 100 ml méi trudng di bd sung cac
mudi kim loai nang CuSOs; PbSO4 & néng do
te 500; 700; 1000; 1500 ppm, mat do cép
gidng véi cac chung 13 nhu nhau & 5m1/100 ml
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mdi truong (5% v/v), nudi lic & téc do 150
vong/phut, nhiét do 30°C trong 5 ngay. Sau
thoi gian nudi cy, quan sat sy phat trién cia
cac chung trong moi trudng va tién hanh loc
thu va xac dinh luong sinh khdi w6t cua cac
chung. Sinh khéi w6t sau d6 say kho & 120°C
dén khéi luong khong ddi dé xac dinh luong
sinh khéi kho. Dich canh trudng sau khi loc
sinh khéi duoc dung dé xac dinh néng do kim

loai con lai nham danh gia hiéu suat hip thy
kim loai ndng ctia chung theo cac phuong phap
dugc mo ta boi Y. Benmalek va cong su (Y.
Benmalek, 2016). Néng do kim loai con lai
trong canh truong dugc xac dinh bang phuong
phap phan tich quang phd phat xa trén may
ICP - OES.

Hiéu suét hip thu kim loai ctia ching tuyén
chon duoc xac dinh nhu sau:

Nong do kim loai ban dau—Nong do kim loai con lai sau nudi ciy £100%
(

Hiéu suét hép thu =

2.2.3. Panh gid kha ndng hdp thu déi véi cdc
loai kim loai ning khdc nhau cua ching tuyén
chon

Dé danh gia kha nang khang va hip thy véi
cac kim loai nang khéac, ching tuyén chon
dugc nudi cdy trong mdi truong Hansen dich
thé ¢ bd sung mubi cac kim loai nang PbSOy;
CuSO4; CdClz; ZnSO4; Fex(SO4)s; AICI; voi
ndng d6 thay déi tir 500; 700; 1000; 1500 va
2000 mg/L. Sau d6 xac dinh sy phét trién cua
chung théng qua danh gia lwong sinh khéi thu
dugc va xac dinh kha ning hip thu thong qua
hiéu sudt hap thu kim loai trong méi trudng
nudi cay (Y. Benmalek, 2016)
2.2.4. Xac dinh vi tri kim loai dwoc hcfp thu
trong sinh khoi ciia ching tuyén chon

Dé xac dinh vj tri kim loai dd dwgc hap thu
1én sinh khoi chung vi sinh vat tuyén chon, tién
hanh chup anh bang kinh hién vi dién tir quét
SEM (Goldstein J, 2003). Ching tuyén chon
dugc nudi lic trong moi truong dich thé chua
cac nong do kim loai khac nhau va d6i chimg
13 mau nudi cdy trong méi truong khong chira
kim loai, trén may lic On nhiét tai 30°C, 150
vong/phit. Sau khi nuéi thu dugc sinh khéi coa
chung, sdy kho va duoc tién hanh chup anh
bang kinh hién vi dién tir quét.
2.2.5. Binh danh chung vi sinh vat dwoc tuyén
chon

Dya vao ddc diém hinh thai: khuan lac, hé
soi, bao tir nAm theo khoa phan loai ndm méc
Vi¢t Nam nhu moé ta cua tac gia Pang Vi
Hong Mién (Ping Vi Hong Mién, 2015).

Chung tuyén chon duoc dinh tén bang k¥

Nong do kim loai ban dau

thuat sinh hoc phan tir thong qua giai trinh ty
doan gen 28S rRNA sau d6 phan tich két qua
bang phan mém phan tich trinh ty NCBI, va so
v6i két qua trén ngan hang Gen.
2.2.6. Thu thdp va xir 1y s6 liéu

Tét ca cac thi nghiém déu duoc lap lai 3 lan
va v6i sb thi nghiém du 16n, cac két qua thu
thap duoc déu duoc xur 1y thong ké.
3.KET QUA VA THAO LUAN
3.1. Phén Ilgp chiing vi sinh vt phdt trién
trong moi truong chira kim logi ndng

C6 nhiéu cong bd cua cac tac gia cho thay,
dé phan 1ap thanh cong cac ching vi sinh vat
cO kha nang khang lai cac kim loai nang, céac
tac gia déu thu thap cac miu & ving 6 nhiém
kim loai nang nhu cac vung d4t khai thac mé
kim loai, cac tram xang dau hoic nguén nudc
thai 6 nhiém... (M Igbal Hossain, 2012; N.M.
Khalil, 2016; Lucille C. Villegas, 2018). Trong
nghién ctru nay, vat li€u nghién ctru dugc chon
13 cdc mau dat va nudc thu thap tir cac lang
nghé san xuét va tai ché kim loai. Theo danh
gia mic do doc hai va mic do kim ham cua
cac kim loai ndng véi sy phat trién cua vi sinh
vat thi hai kim loai nang 1a Cu va Pb la nhiing
kim loai nang c6 anh huong l6n té1 su phat
trién cta vi sinh vat cling nhu sy doc hai véi
mdi truong. Do d6, ngay tir ban dau, nghién
clru ndy tién hanh phan lap cac chung vi sinh
vat c6 kha ning phat trién trong méi trudng
chira hai kim loai nay. Tir cac mau dat va
nuée, 10 ching ndm mdc, ky hiéu N; dén Ny
c6 kha ning phat trién tét trong méi trudng
chtra 100 ppm mudi cua hai kim loai ning Cu
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va Pb di dugc phan 1ap. Pic diém vé khuan

lac, hinh thai, mau sac ctia cac chung vi sinh

vat duoc thé hién trong bang 1.

Bang 1. Pic diém hinh thai khuin lac ciia cac chiing nim phén l1ap dugc

TT

Ky hi¢u
chiing

Mau - dia diém

Pac diem khuan lac

Hinh anh chiing nim
moc phén lap

Ni

Nudc - Ba Hoi

Bong x0p, vién tron déu, mau trang,
Soi khi sinh: mau trang, sQi co chat
mau trang bong

Nudc - Dai Bai

Bong xOp, vién ria mau tring, tim
xanh nhat, bam chic thach, soi khi
sinh: mau tr'c"mg, sO1 co chat mau xanh
nhat

N3

Nudc - Bong Mai

H¢ soi bong x0p, soi khi sinh gom 2
16p: nhan tron trang, bia ngoai vang,
o1 co chat: mau vang

Nudc - Dai Bai

Bong x0p, soi khi sinh gom 2 lop:
nhan tron tring, bia ngoai hong xen 1an
vang, soi co chat: mau vang

N;s

bat - bong Mai

Hat, bong x0p, soi khi sinh gom 2 16p:
nhén tron xanh xen lan den, bia ngoai
trang, s¢i co chat: mau trang

Ns

Pat - Pong Mai

Bong xdp, soi khi sinh gdm hai 16p
hinh thanh vong tron dong tam, mau
nau nhat, sgi co chét nau

N7

Pat - Pong Mai

Bong x0p, soi khi sinh mau trang duc
hinh thanh nhiéu l6p, tAm ndi cuc, sgi
co chat mau xanh réu

Ns

bat - Pa Hoi

Bong x0p, khuan lac nho, soi khi sinh
vien mau trang, trong mau xanh
duong, soi co chat mau nau

No

bat - Pa Hoi

Khuan lac nhd, sg¢i khi sinh mau trang
xen lan niu tim, soi co chat mau den

10

Nio

bat - bai Bai

Khuan lac 16n, hinh thanh nhiéu khia
trén bé mat, soi khi sinh mau nau nhat,
so1 co chat mau den

116
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C6 thé thdy cac ching ndm phan lap duoc
déu c6 kha nang phat trién t6t trong moi trudng
chtra kim loai nang ¢ néng do 100 mg/L, diéu
nay khang dinh budc dau cac ching nay déu co
kha ning phat trién khi co tac dong cua cac
kim loai nang nay. Cé thé do duoc phén lap tir
cdc mau nhiém kim loai ning nén cic ching
déu da co su thay d6i dé thich nghi véi su co
mat cua cac kim loai nang trong moi truong
nudi cy.

3.2. Tuyén chon cdc chiing vi sinh vit cé khd
néng hép thu kim logi ning & nong dé cao
3.2.1. Tuyén chon trén méi trwong dic

Tir 10 chiing ndm phan 1ap c6 kha ning phat
trién tt trong moi truong chira 100 mg/L mudi
cac kim loai nang CuSO4 va PbSOs4, cac chung
nam tiép tuc duoc nudi ciy trén moi trudng
dic chira lan luot 500; 700; 1000 va 1500
mg/L hai mudi kim loai nay va theo ddi trong
thoi gian 5 ngay.

Hinh 1. Sy phit trién ciia cﬁng

Két qua cho thdy, sau 5 ngdy nudi ciy &
cung diéu kién, khi tang néng dd6 mudi kim loai
ning dén 1500 mg/L, chi con 1 chung ndm Nio
6 thé phat trién tot, hé soi an lan nhanh trong
moi truong, trong khi chung N7 khong phat
trién duogc trong moi truong (Hinh 1).

3.2.2. Tuyén chon trén méi truong long

Dé khing dinh kha nang hip thu véi hai kim
loai nay, ching N tiép tuc dugc cdy chuyén
sang moi truong dinh dudng 1ong chira ndng
do 1500 mg/L mudi cua hai kim loai nang,
nuodi trong céc binh tam gidc 250 ml chira 100
ml mdi truong dinh dudng bd sung mudi kim

10V N7l trén moi truomng chira 1500 mg/L PbSO4

loai ning & téc do lic 150 vong/phut, nhiét do
30°C trong 5 ngay voi ching ndm Nio. Song
song vdi cac binh thi nghiém, ching N7 cling
dugc nudi cdy dé 1am ddi chimg cho so sanh su
phat trién va kha ning hap thu kim loai ning
cua ching.

Sau thoi gian nudi cdy 5 ngdy, quan sat su
phat trién ctia cac ching trong mdi truong va
tién hanh loc thu sinh khdi, xac dinh khéi
luong sinh khéi wét. Sinh khdi udt dugce siy
kho & 120°C dén khéi luong khong d6i dé xac
dinh luong sinh khéi kho. Két qua duoc thé
hién trong bang 2; 3 va hinh 2; 3.

Bang 2. Khéi lirgng sinh khdi ciia chiing Ny va N7 trong méi trudomg chira CuSOy4

Chiing Chi tiéu theo doi

Nong d9 CuSO4 (mg/L)

0

500 700 1000 1500

Nio  Khoi lugng sinh khoi uét

o) 157,47 £0,98 149,78 £ 1,05 141,63+0,79 13544+ 0,83 12825+ 0,68

Ny, hol luqnfgS[‘Ln)h Khoikho 15001 045 15344051 13224037 1248+048 10,97 40,39

N,  KhoiluongsinhkhoiuGt )0 c)\jp 79574080 21434021 ] -

(g/L)
Bang 3. Khoi lwgng sinh khoi ciia chiing Ny va Ny trong méi trueomg chira PbSO,
. oo . Nong d9 PbSO4 (mg/L)

Chiing Chi tiéu theo doi 0 500 =00 1000 1500
N Khoi 1“‘-’n(gg len)h KhOT UGt ) 5e 39 41,05 142,44+ 087 13587+ 0,69 124,87+ 0.58 117,114 0.91
N Khoi l“‘-mfgjlf)h KhOTKhO 15 061024 12842037 11752021 10422042 9324037
N,  Khoi lu"ré S/llrgl KhOiuGt 10 434082 69424079 1733 +0.75 ; ;

(-): Khong xac dinh dwoc
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CuS04: 1500 ppm
Hinh 2. Hinh 4nh chiing nim Ny va N7 phat trién trong méi truong chira CuSO; (A: N7; B: Nyy) va
PbSO, (A: Ny; B: Nyg) 6 nong do 1500 mg/L

Két qua thé hién trong bang 2; bang 3 va
hinh 2 cho thy ring: khi néng d6 mudi hai
kim loai ning ciia Cu va Pb thay ddi ting dan
1én trong modi truong nudi ciy thi sy phat trién
ctia ching ndm Njo ciing thay ddi theo so voi
méi trudng dbi chimg khong bd sung kim loai.
Tuy nhién, su thay d6i tbc do phat trién 1a
khong nhiéu, diéu nay cé thé cho thay, mic du
kim loai ndng trong mdi trudong cd anh huong
dén sy sinh truong cta chung Nio nhung do ¢
kha ning khang lai nén ching ndy van phat
trién t6t. Khi so sanh véi sy phat trién cua
ching nam N7 lai thz?iy 1o su khac biét, thé hién
khéi lwong sinh khdi w6t cia ching N7 giam
manh khi so sanh & méi truong khong bd sung
va ¢6 bd sung kim loai ndng, khi néng d6 mubi
kim loai ting 1én 700 ppm va & cac nong do
cao hon & 1000 va 1500 ppm thi ching nay
khong phat trién duoc, khong x4c dinh dugc
lwong sinh khdi uét. Pidu nay cho thdy su tc
ché ddi voi vi sinh vat cua cac kim loai nang
duoc thé hién rat rd rang d6i véi cac chung
khong c6 kha nang khang lai cac kim loai
nang nay.

Iskandar va cdng su khi nghién ctru kha

PbSO4: 1500 ppm

nang hap thy kim loai ning cia mot sé chung
nam, cho thay chung Trichoderma asperellum
c¢6 thé dung nap v6i 800 mg/l Cu va 1000 mg/l
Pb trong moi truong PDA (Iskandar va cong
su, 2011).

Hay trong nghién ctru cua tac gia Siddiquee
va cong sy da dé cap rang muc d6 khang & cac
néng dd kim loai nang khac nhau rat da dang
dbi voi cac ching nam soi T. aureoviride, T.
harzianum va T. virens (Siddiquee S, 2013).

Do d6, két qua tuyén chon cta dé tai khi so
sanh voi két qua tuyén chon ciia mot s tac gia
khac trén thé gidi cho thdy, kha ning khang
kim loai Cu va Pb cua ching Njo tuyén chon
duoc 1a kha cao.

3.3. Pdnh gid khd ning khdng va hap thu déi
voi cac logi kim logi nang khdac nhau cua
chiing N

Khi nuoi cdy ching Nio trong moi truong
long chira cac kim loai khac nhau & dai nong
do tir 500; 700; 1500 va 2000 mg/L. Panh gia
murc d6 phat trién théng qua lwong sinh khéi
kho va hiéu suit hép thu kim loai ndng cua
ching di dwoc tién hanh. Két qua duogc thé
hién trong bang 4 va bang 5.

Bing 4. Khdi hrgng sinh khdi khé ciia chiing Ny trong méi trudng chira cac kim loai

Sinh khéi khé ciia chiing N (g/L) & nf“)ng do khac nhau ciia cac kim loai ning

TT Kim loai

0 500 700 1000 1500 2000
1 PbSO, 15,89 +0,73 13,07+0,45 11,96+0,58 10,05+£0,47 9,57+0,58 8,26+ 0,47
2 CuSOq4 15,89+ 0,73 15,43+0,39 13,48+0,65 12,19+0,52 10,86+0,71 9,04+ 0,65
3 Fex(SO4); 15,89+ 0,73 14,68+ 0,68 13,77+ 0,49 12,04+0,63 11,01+ 0,63 9,72+ 0,74
4 ZnSO4 15,89+ 0,73 12,65+ 0,57 11,91+0,52 10,09+ 0,68 9,87+ 0,48 8,79+ 0,66
5 AlCI; 15,89 £ 0,65 14,32+ 0,61 13,27+0,44 11,08+0,77 10,76+ 0,59 9,88+ 0,54
6 CdSO4 15,89+ 0,73 12,41+ 0,58 10,82+0,55 8,29+0,75 6,98+ 0,45 4,53+ 0,48
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Bang 5. Hiéu suét hip thu véi cac kim loai niing: Pb; Cu; Fe; Zn, Cd va Al ciia chiing Ny

Hiéu suit hap thu cic kim loai & nf“)ng do (ppm) khac nhau (%)

TT Kim loai
500 700 1000 1500 2000
1 PbSO4 93,36 £ 0,5 93,0+£0,7 91,48 £ 0,45 89,92 +£ 0,62 82,23 +0,45
2 CuSOq4 90,7 £ 0,42 89,2 +0,51 84,17+ 0,48 78,84 +£0,5 66,1 0,6
3 Fex(S04)3 89,43 £ 0,71 86,17+ 0,45 82,26 £ 0,62 79,12 + 0,71 75,4+ 0,58
4 ZnS0O4 90,1 +£ 0,39 87,61 £0,47 83,75+ 0,54 80,33 + 0,6 73,66 £ 0,52
5 AICl3 95,64+0,55 93,57+0,63 90,82 + 0,45 86,95 + 0,64 82,08 0,47
6 CdSO4 61,87+0,39  5595+041 51,44+ 0,53 33,27+0,44 16,87 + 0,52

Két qua bang 4 va 5 cho thdy, ching Nio
hap thu t6t d6i véi dai kim loai ning rong voi
hiéu suit hdp thu cao, cu thé ching N hap
thu duoc 66,1% véi Cu; 82,23% vdi Pb;
75,4% voi Fe; 73,66% voi Zn; 82,08% voi

cac chung trong qua trinh x ly sinh hoc voi
loai 6 nhiém nay.
3.4. Dinh danh chiing N9

Chung Nio c6 khuan lac 16n, hinh thanh
nhiéu khia trén bé mat, soi khi sinh mau nau

nhat, sgi co chat mau den. Hé sgi nAm c6 véach
ngan, ciu tric bao tir giéng nhu ban chai, tao
ra cac chudi bao tir don bao dang bui dai mau
xanh luc va phan nhanh (Hinh 3).

Alva 16,87% véi Cd.

Nhu vay, v6i kha ning hip thu véi cac kim
loai nang cua chung N, c6 thé khéng dinh két
qua tuyén chon dugc chung nim Ny 1a két qua
rat kha quan dé c6 thé mé ra huéng tmg dung

Hinh 3. DPic diém hinh thai khuén lac va hé sei ciia chiing Ny

Trinh ty gen 28S rRNA cua ching Nio:
CGAAGGAGCTTCACACGGGCGCGGGCACCCCATCCCAGACGGGATTCTCACCCTCTATGACGGCCCGTT
CCAGGGCACTTAGATGGGGGCCGCTCCCGAAGCATCCTCTGCAAATTACAATGCGGACCCCGAAGGGGC
CAGCTTTCAAATTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCTGTTGGTTTCTTTTCCT
CCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCTGAGAAAGATTGAG
GGGGGTCGCCGGCGGGCGCCGGCCGGGCCTACAGAGCGGGTGACGAAGCCCCATACGCTCGAGGACCG
GACGCGGTGCCGCCGCTGCCTTTCGGGCCCGCCCCCCGGGAGCCGGGGGGCGGGGGCCCAACACACAA
GCCGTGCTTGAGGGCAGCAATGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTG
CGTTCAAAGACTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCTTCAT
CGATGCCGGAACCAAGAGATCCGTTGTTGAAAGTTTTAACTGATTTAGCTAATCGCTCAGACTGCAATCT
TCAGACAGCGTTCAGGGGGGCTTCGGCGGGCGCGGGCCCGGGGGCGGATGCCCCCCGGCGGCCAGACG
GCGGGCCCGCCGAAGCAACTAGGTATGATAAACACGGGTGGGAGGTTGGACCCAGAGGGCCCTCACTC
GGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTTTACTTCCTCTAAATGACCGAG
TTTGACCAACTTTCCGGCTCTGGGGGGTCGTTGCCAACCCTCCTGAGCCAGTCCGAAGGCCTCACTGAGC
CATTCAATCGGTAGTAGCGACGGG
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Két qua phan tich trinh ty doan gen 28S
tRNA cua chiing Nio bing phan mém Sequecing
Analysis, dong thoi so sanh trinh tu nay voi co
so dir liéu cua GenBank va NCBI bang phin
mém BLAST cho thdy trinh tir nay tuong dong
100% v6i trinh tu doan gen 28S rRNA cua
ching Penicillium janthinellum (ma sb truy cap:
AB293968). Vi vdy chung N duoc xép vao chi
Penicillium, loai Penicillium janthinellum va
dinh danh 1a Penicillium janthinellum.

3.5. Xdc dinh vi tri kim loai hdp thu vao sinh
khéi chiing Penicillium janthinellum

Rt

Phuong phap chup SEM - st dung kinh
hién vi dién tir quét & cac do phong dai va phan
giai khac nhau nham xac dinh vi tri, phan bd
cac hat khoang vat c6 trong cAu trac vat liéu.
Chung Penicillium janthinellum dugc nudi cay
trong moi truong long chira cac kim loai nang
& ndng d6 1500 ppm, dbi ching 1a miu nudi
trong mdi truong khong chira kim loai, lac 150
vong/ phiit & 30°C, sau 7 ngdy thu sinh khdi,
sdy kho va tién hanh chup SEM. Két qua thé
hién nhu trong hinh 4.

Hinh 4. Hinh inh chup SEM véi sinh khéi chiing Penicillium janthinellum trong méi truwong

chira cac kim loai nang & 1500 mg/L
(A: Doi chitng; B: Fe C: Pb; D: Zn; E: Cuva F: Al)

Khi quan sat hinh 4nh chup SEM cua sinh
khéi ndm c6 thé thay ring: so voi dbi chimg hé
soi nAm c6 bé mat nhén, khong théy xuét hién
cac hat khoang vat trén va trong hé soi. Di
v6i mau sinh khéi trong cac méi truong chia
kim loai nang co6 thé thay rat rd: cac hat tring
sang c6 thé tap trung thanh timg mang hodc rai
rac dugc phan bd trén bé mit hé soi hodc bén
trong hé soi, bé mit hé soi nAm c6 su bién doi,
san sui hodc c6 nhiéu vét ran, xuit hién kha
nhiéu ciu tric nhu cac k& nho va tai do tap
trung cac hat khoang. Po6 chinh 1a cac kim loai
nang dugc sinh khéi ndm hép thu vao tir moi
truong.

Nhu vay c6 thé khang dinh, budc dau cac
hat kim loai ndng dugc sinh khdi nAm hép thu
vao tir moi trudng va phan bd tai vi tri bén
trong va bé mit hé soi ndm.

Diéu nay ciing dugc 1y giai boi tac gia
Geoffrey Michael Gadd khi khing dinh rang
cac té bao vi sinh vat duoc coi 1a chat hap thu
sinh hoc hiéu qua ddi voi kim loai do ching c6
thé hap thu vao thanh té bao hodc sinh ra mot
s6 poly xacarit ngoai bao, hodc gay két tia cac
kim loai ning tao thanh ddm bén trong hoac
bén ngoai té bao, hé soi ndm hodc co quan
khac cia té bao (Geoffrey Michael Gadd,
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2010). Khi hap thy kim loai vao té bao, cac vi
sinh vat ¢6 thé kht kim loai xuéng trang thai
oxy hoa khtr thip hon do d6 tinh di dong va
doc tinh c6 thé giam d6i véi mot s nguyén
kim loai (Lloyd va cong su, 2003). Tac gia
cling cho ring, su tuong tic giira kim loai voi
cac nhom bé mit té bao cu thé cling c6 thé ting
cuong hoac uc ché su van chuyén kim loai,
lién quan dén qué trinh bién d6i kim loai va
qué trinh khoang hoa sinh hoc.
4. KET LUAN

Tir cac mau dat va nudc & lang nghé san
xudt va tai ché kim loai, ching Penicillium
janthinellum d3a dugc phan c6 kha nang sinh
truong va phat trién tot tren moi trudng
Hansen thach dia co bd sung cac kim loai nang
Cu; Pb; Al; Fe; Zn; Cd voi néng do 1500
mg/L. Pong thoi chung nay ciing c¢6 kha niang
sinh truéng va phat trién tot trong méi trudng
Hansen dich thé c6 bd sung cac kim loai nang:
Cu; Pb; Fe; Al; Zn; Cd ¢ néng d6 1én to1 1500
mg/L. Bén canh d6, chung ndim mdc nay van
c6 thé sinh truong va phat trién tai cac néng do
kim loai cao hon (500-2.000 mg/L), tuy nhién
luong sinh khéi tao thanh giam dan khi ndng
do6 kim loai ting. Kha niang hép thu vdi céc
kim loai ning 1a khac nhau, hiéu suét hip thu
dbi voi cac kim loai ning trong méi trudng cua
chung Penicillium janthinellum cling da duoc
xac dinh, 1an luot nhu sau: & néng d06 cac kim
loai dat t6i 2000 mg/L, hiéu suit hap thu dat
66% voi Cu; 82,23% véi Pb; 75,4% voi Fe;
73,66% vo1 Zn; 82,08% voi Al va 16,87% voi
Cd. Véi kha nang khang va hép thu voi dai
kim loai rong, néng d0 cao, Penicillium
Janthinellum 13 chiing duoc coi 13 ¢6 tiém ning
tmg dung tét trong xtr 1y moi truong 6 nhiém
g6p phan vao thanh cong cua cac bién phap xtr
1y sinh hoc 6 nhiém nguén kim loai ning.
Loi cdm on

Nghién ctru nay dugce hoan thanh véi su hd
trg tir ngudn kinh phi cta dé tai cip co s 2020
- Truong Pai hoc Lam nghiép.
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HEAVY METALS TOLERANCE AND BIOSORPTION OF FILAMENTOUS
FUNGI ISOLATED FROM SAMPLES IN THE METALS RECYCLING

122

CRAFT VILLAGES

Nguyen Nhu Ngoc!, Dinh Thi Ngoc Lan!, Nguyen Thi Mai Luong'
"Vietnam National University of Forestry

SUMMARY

From soil and water samples collected in 3 metal recycling craft villages: Da Hoi - Bac Ninh; Dai Bai - Bac
Ninh and the lead recycling village of Dong Mai - Hung Yen, 10 strains of filamentous fungi that were capable
of tolerance to copper and lead at a concentration of 100 mg/L were isolated. Among them, strain Njo was
found to be able to grow well on Hansen agar medium with a concentration at 1500 mg/L of copper and lead as
compared to others. Morphological and 28S rRNA sequence analyses indicated that strain Ny belonged to
Penicillium janthinellum with 100% similarity. Further study about the tolerance to Copper; Lead; Aluminum;
Zinc; Iron and Cadmium of Penicillium janthinellum in Hansen broth medium had also been carried out. The
results revealed that Penicillium janthinellum exhibited strong growth in medium added with the range of
heavy metals concentration from 500 to 2000 mg/L of each. The absorption efficiency for heavy metals at a
concentration of 2000 mg/L in broth medium of each heavy metals of Penicillium janthinellum strain was also
determined. Accordingly, the heavy metals absorption efficiency is 66.1% with Cu; 82.23% with Pb; 75.4%
with Fe; 73.66% for Zn; 82.08% for Al and 16.87% for Cd. The result of SEM scan to determine the position
of the heavy metal absorbed in the biomass of strain No showed that metallic mineral particles were distributed
on the surface and/or inside the mycelium. The surface of the mycelium was found to be changed, roughness or
cracks, appearing quite a lot of structures like small crevices and where mineral particles are concentrated.
Penicillium janthinellum strain have shown a high level of resistance to all metals tested, which makes it an
attractive potential candidate for further investigations regarding its ability to remove metals from contaminated
soil and waters.

Keywords: Absorption, contamination, isolation, Penicillium janthinellum, resistance.
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