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I. PAT VAN PE

Than bun 14 ngudn tai nguyén thién
nhién ctia nudc ta va nhiéu nudc trén thé
gi6i. Than bun 14 san pham phan hiy cta
thuc vat c6 mau den hodc nau, 1a mot
hon hop cua thuc vat dam lﬁy du loai:
mun, vat li¢u vo co va nudc chua bi phan
huy hoan toan trong diéu kién ky khi.
Mot trong nhitng hudéng s dung than
bun ¢6 ¥ nghia thiét thuc 1a lam phéan
bén. Phan bon trén co so than bun két

hop véi khoang dinh dudng da dugc san xuét va sir
dung ¢ nhiéu nudc nhu Nga, Belarus, My... cho
nhiing két qua kha quan. Than bun c6 cau tric xdp, ¢6
kha ning trao doi cation, cling nhu chira axit humic
c6 hoat tinh sinh hoc nén khi dua khoang dinh dudng
N, P, K (nito, phét pho, kali) hodc cic nguyén t6 vi
luong vao, nhitng chat dinh dudng nay dugc ton giit
trong cac 16 x6p cua than bun va nha dan ra cho cay
trong sir dung, khong bi tan nhanh va rira troi trong
nuée. Tuy nhién, than bun c6 hop chat bitumic rat kho
phan giai, néu bon truc tiép cho cay khong nhirng
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khong c6 tac dung tot ma con lam giam
ning suit cay trong. D& bon cho cay,
nguodi ta thuong u than bun cung véi
phan chudng, phan rac, phan bic, nudc
giai sau d6 mdi dem bon cho cdy. Trong
quaé trinh 1, hoat ddng cua céc loai vi sinh
vat lam phan huy cac chit co hai va
khoang chat hitu co tao thanh chat dinh
dudng cho cay. Cac chung vi sinh vat nay
dam bao c6 kha nang phan giai cac hop
chat cacbon trong than bun, khong gay
anh huong dén méi trudng va thuc vat.

Tt thyec té trén, chiing t6i di tién hanh
nghién ctru lya chon chung xa khuin
Streptomyces ¢6 hoat tinh chuyén hoa
chat cacbon trong than bun. Ching xa
khuan Streptomyces sp. 1a cac chung
duoc tim thay chu yéu trong dat va tham
thyc vat muc nat va la sinh vat phan huay
rat quan trong.

II. VAT LIEU VA PHUONG
PHAP NGHIEN CUU

1. Vat liéu nghién ciru

- Bo chung gidng xa khuan st dung
trong nghién ctru gdm 7 chung xa khuan:
Streptomyces thermocoprophilus, Strep-
tomyces lividoclavatus, Streptomyces
rochei, Streptomyces griseosporeus,
badius,
griseus, Streptomyces lydicus.

Streptomyces Streptomyces

- Nguyén li€u giau cacbon dugc su
dung trong nghién ctru 1a mau than bun
dugc iy tir mo. Thanh phan héa hoc
trong than bun gém: Ham luong chat
hiru co 55%, Hemicellulose 24,1%, Cel-
lulose 17,1%, Lignin 18%, Hop chat
chtra N 0,8%, Humic acid 5%, pH 5,8%.

- Hoa chit sir dung trong thi nghiém
gém: glucose, tinh bot, CMC, agar,
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K>:HPO4, KH2PO4, KCI, NaCl, NaOH, NaNO;,
MgS04.7H20, FeS04.7H20, lugol, thudc thir DNS,
nude cit,...

- Thanh phan cac méi trudng st dung trong nghién
clru:

Gause-TB: 20g/1 tinh bot; 3g/1 MgSO4.7H:0; 3g/1
K>:HPO4; 1g/l KNOs; 0,5g¢/1 NaCl; 0,01g/1
FeS0..7H20, nude cét 1 lit.

Gause-CMC: K.HPO4 1g/1, MgSO4 1g/1, NaCl 1g/l;
(NH4)2S04 2¢g/1; CaCOs 2g/1; FeSOs4 0,1g/1; MnCl»
0,1g/1; ZnSO4.7H:0 0,1g/1; agar 20g/1 va bd sung co
chat CMC 0,1%.

Moi truong chon loc 1: cao malt (48g/1), lignin
kiém (4g/1), CaCO;s (2g/1) va toluidene blue (0,025g/1).

MBoi truong ISP1 (g/1): tryptone 5, cao nam men 3,
agar 20, pH=7-7,2.

Méi truong ISP2 (g/1): cao nam men 4, dich chiét
malt 10, glucose 4, agar 20, pH=7,3.

Moi truong ISP3 (g/1): bot yén mach 20, agar 20,
dung dich mubi vi luong 1,0ml, pH=7.

Moi truong ISP4 (g/1): tinh bdt tan 10, K:HPO4 1,
MgS04.7H20 1, NaCl 1, (NH4)2SO4 2, CaCOs 2, dung
dich mubi vi luong 1,0ml, agar 20, pH=7,5.

Moi truong ISPS (g/l1): L- asparagine 1, glycerine
10, K:HPO4 1, dung dich mudi vi lugng 1,0ml, agar
20, pH =7-7,4.

MBoi trudng ISP6 (g/1): Petone 15, cao nAm men 1,
amonium citrate sit 0,5, KoHPO4 1, NaxS20; 0,08,
agar 20, pH=7,0.

Mbi truong ISP7 (g/1): Glycerine 15, L- tyrosine
0,5, L-asparagine 1, K;HPO4 0,5, MgS0O4.7H20 0,5,
NaCl 0,5; FeSO4.7H20 0,01; dung dich mubi vi luong
1,0ml; agar 20, pH=7,0.

Moi truong ISP9 (g/1): (NH4)2SO4 2,64; KH2PO4
2,38; KoHPO4.3H>0 5,65; MgS04.7H20 1,0; dung
dich vi lugng 1,0ml; agar 20; pH=7,0. Dung dich mudi
vét (g/): FeSO4+.H.O 0,1; MnCL..4H.O 0,1;
ZnS0..7H20 0,1; nudce cat 100ml.

- Dung cu thi nghiém: ndi hap vo trung, binh tam
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gidc, 6ng nghiém, dia peptri, dén con, que
chang, que cdy, gidy quy, bong md...

2. Phuwong phap nghién ctru

2.1. Phwong phdp tuyén chon chiing
Streptomyces c6 khd ning chuyén héa co
chit giau cacbon trong than bin

Viéc tuyén chon ching xa khuén c6 kha
ning chuyén héa co chét giau cacbon trong
than bun dya trén viéc xac dinh kha nang phan
cit co chét lignin va phan cat co chat cellulose
clia cac chung xa khuan. Cac chung xa khuan
c¢6 kha nang phan cit manh ca 2 co chét trén
duogc lya chon. Nguyén tac: dua vao su khuéch
tan enzyme trén moi truong thach dia.

Céac chung xa khuan duoc nudi trong moi
truong 1ong Gause-TB ¢ 37°C, tc d6 lac 150
vong/phut trong 3 ngay. Dich nudi cay ly tim
5.000 vong/phut ¢ 4°C trong 15 phut, thu
dich 1dng phia trén dugc enzyme thé (Mekar
et al., 2014).

a) Phuwong phap xdc dinh kha nang phan
cat co chdt lignin ciia cdc ching xa khudn

Moi truong chon loc 1 dugce duc cac 15 trén
dia peptri. Nho phan dich enzyme tho vao cac
16 da duc & dia peptri. Cac dia duge u & 37°C
trong 48 gio, theo doi cho su tang trudng va
su phat trién cta khuan lac xa khuan trén moi
truong. Cac chung xa khuan ¢ kha nang phan
giai lignin khi xuat hién vong phan giai (mat
mau moi truong) xung quanh khuan lac. Kha
nang phan cit co chat lignin dugc tinh bang
duong kinh vong phan giai (AD) (Nyi, Wik-
wiek, 2014): AD=D-d (mm). Trong do6:

D: duong kinh vong phan gidi (mm);

d: duong kinh 16 thach (mm).

b) Phwong phap xdc dinh kha nang phan
cdt co chat cellulose ciia chiing Streptomyces

Nho phan dich enzym thé vao cac 16 da duc
O dia petri chtra moi truong Gause- CMC, dat
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céc dia thach & 37°C. Sau 48 gio, dé dia peptri vao
ta lanh trong 12 gio, sau d6 cho vao ti 4m 40°C
trong 6 gid. Lay ra, cho vao mdi dia peptri 5ml
thudc thir lugol, dan déu khip mit thach; dé trong
15 phiit roi gan bo hét thude thir trang dung dich
Lugol. Quan sat vong phan giai tao thanh.

Hoat tinh enzyme cua cac chung xa khuan
tuyén chon duoc tinh bang dudng kinh vong phan
giai (AD) (Nyi, Wikwiek, 2014): AD=D-d (mm).
Trong do:

D: duong kinh vong phan giai (mm);

d: duong kinh 16 thach (mm).

Trén co s¢ xac dinh kha ndng sinh enzym
ngoai bao, lya chon cac chung c6 duong kinh
vong phén giai 16n nhit va >20mm.

2.2. Phuwong phap xdc dinh khd nang lén
men chuyén héa co chit giau cacbon trong than
bun cua ching Streptomyces

Xac dinh kha ning 1én men chuyén héa co chat
giau cacbon trong than bun dua trén ning suit tao
san pham axit humic sau 1én men.

Céc ching xa khuan d3 tuyén chon dugc nudi
ciy hoat hoa trén moi truong nudi cay chon loc
12 Gause - TB. Dich sau nudi cdy dugc bd sung
vao hé théng 1én men than bun (than bun dugc
nghién nho dén kich c& khoang 74pm, hoa tan
vao nude véi ty 18 10% trong lwong/thé tich than
bun) dung tich 5 lit (ty 1& cap gidng 10% trong
lugng/thé tich).

Thuc hién 1én men & nhiét 6 37°C, téc do
khudy 150 vong/phiit, mirc cap khi: 1 lit khong
khi/lit méi trudng/phit, thue hién nudi ciy trong
48 gid. Thuc hién 14y mau va phan tich ham
lugng axit humic, ham lugng cellulose, ham
lwong lignin tai thoi diém ban dau chua cap giéng
va ¢ thoi diém sau 1én men 48 gio.

2.3. Phwong phdp nghién civu mét so dic
diém sinh Iy, sinh thdi ciia cdc chiing vi sinh vit
dwoc tuyén chon
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Hinh 1. Hinh anh thé hién vong phan giai co chat CMC cuia 3 chiing xa khuén

Pic diém hinh thai cua ching xa khuén
duoc xé4c dinh dua trén cac dic diém nudi céy
bao gdbm: mau sic cua khuan ty khi sinh; mau
sdc cua khuén ty co chit; kha ning sinh sic
t6 tan (Tresner and Backus, 1963) va sy hinh
thanh sic té melanin trén méi truong Gausel,
Gausell) va hé théng moi truong ISP (1-7).

Xa khuan duoc nudi cdy trén méi trudng
ISP9 ¢6 bd sung cac ngudn dudng khac nhau
nhu: D-glucose; Larabinose; saccarose; D-
xylose; I-inositol; mannitol; rhamnose; raffi-
nose; cellulose; lactose dé xéac dinh kha nang
d@)ng hoa cacbon cua chung da lya chon.

Phuong phap nhuém Gram: nguyén tic
dua trén sy khac nhau vé ciu tric cta vach té

A
Than bun dwoc chuyén héa chét cacbon tao thanh dinh dwéng cho cay
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bao nén trong qua trinh nhuém gram, vi khuan
gram duong s€ gilt dugc phirc hop tim gentians-
iod khong bi tiy mau bdi con, trong khi vi khuan
gram am khong gitr dugc phuc hgp nay. Do vay,
két qua sau khi nhudm 1a vi khuan gram duong
van giit dwoc mau tim ctia gentians, con vi khuan
gram 4m bat mau hong cua safranine. Cach tién
hanh: Mau can nhudém duge nho trén lam kinh,
c6 dinh miu béng ngon ltra dén con, sau do
nhudm bang dung dich tim gentian trong 1 phiit,
rira nude, thim kho. Tiép tuc ¢ dinh miu bang
lugol trong 30 gidy, rira nudc, thim kho. Nho
dung dich tdy mau ethanol 95%, giit khoang 30
gidy cho dén khi vira thdy mat mau. Nhuém dung
dich do safarin trong 1 phut, rira nudc, dé kho.
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Cudi cung quan sat dudi vét kinh dau v6i do phong dai Tir quy gen chung t6i da tién hanh
100x. Vi khuan gram 4m s& bat mau hong, vi khuin tuyén chon cac ching vi sinh vét c6 kha
gram duong s& bat mau tim. nang phéan giai co chat giau cacbon bao
1. KET QUA NGHIEN CUU VA BAN LUAN  gdm lignin, cellulose. 7 chung xa khuan
1. Tuyén chon vi sinh vét c6 kha ning chuyén héa  dugc tién hanh tuyén chon, két qua duoc
co chit gidu cacbon trong bun tong hop trong bang 1:

Bang 1. Kha ning phan giii co chit lignin va cellulose ciia cic chiing xa khuin

- A Kha nang phan giai Kha nang phan gidi lignin
" Visinh Vi€ | lulose (ADT mm) ADzmm)
1 |S.Dhdicus 45 41
2 |S.griseus 46 43
3 |S.badius 43 41
4 |S.rochei 46 41
5 | S.thermocoprophilus 50 55
6 |S.lividoclavatus 58 54
7 | S.griseosporeus 60 61

Biéu d6 thé hién kha ming chuyén hda co chit giau
cacbon cia bd chming xa khuan
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Biéu do thé hién kha niang chuyén héa co’ chat giau cacbon ctia b chiing xa khuan

S liéu bang 1 va biéu dd cho thdy, 3 ching phan giai cellulose 1a 60mm, vong phan giai
xa khuan S.thermocoprophilus; S.lividoclavatus; ~ lignin 1a 61mm). Cac ching nay duoc lua
S.griseosporeus 1a nhitng chung vira ¢ hoat tinh ~ chon cho qué trinh nghién ctru tiép theo.
phén giai co chat cellulose cao, vira ¢6 hoat tinh Dé phuc vu cho cong tac nghién ctru tiép
phan giai lignin 12 manh (cac vong phan giai cel-  theo, mot sé dac diém sinh truong, phét trién
lulose va lignin cua 3 chung déu 16n hon 50mm). cua cac chung vi sinh vat lya chon dugc danh
Chung S.griseosporeus c6 kha nang phan giai  gia va khao sat. Két qua duoc tap hop trong
manh nhat trong 7 chiing dugc nghién ciru (vong  bang 2:
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Bang 2. Mot s6 dic diém sinh 1y, sinh héa ciia chiing xa khuin dwoc chon

Dac diém sinh ly, sinh hda S.thermocophilus | S.lividoclavatus | S.griseosporeus
Glucose + + +
Arabinose + + +
Saccarose - - -
Xylose + - +
Inositol + - -
Manitol + + +
Fructose + + +
Rafinose - - -
pH tdi vu 7,0 7,5 7,5
Nhiét d6 phat trién t6i wu (°C) 30-35 35-40 35-40
Nhu cau vé 6xy Hiéu khi Hiéu khi Hiéu khi
Gram + + +
Cap d6 an toan sinh hoc 2 2 2
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-

Khuan lac tron, dwong kinh 2-
2,5mm, mau tréng duc, tam tron xam,
c6 mui thom ngai, chan khuan lac
bam sau va chit vao méi trwong, bé

mit khuén lac x6p ¢6 soi nho li ti.

Khuén lac tron, dwong kinh 2-2,5
mm, ria ngoai mau tring duc va
khéng déu, tam mau xanh, cé6 mui
héac, chan khuén lac bam sau, chit

vao moi trwong.

Khuén lac tron, tam mau trang
nga, dwong kinh 2-2,2mm, ria ngoai
moc thanh se¢i, c6 mui hic, chan
khuan lac bam sau, chiat vao moi

trwong.

Hinh 2. Dac diém khudn lac cta 3 chling xa khuan da tuyén chon

2. Xac dinh kha niing 1én men chuyén  ham luong axit dwoc hinh thanh 16n, gip 2-3 lan

héa co chit giau cacbon trong than bun  so v&i thoi diém ban dau (thoi diém 0 gid khi
cua ching vi sinh vat chua bo sung chung vi sinh vat). Dong thoi, ham
Qua qué trinh nghién ctru kha nang 1én  luong cellulose, hemicellulose, lignin, ham luong
men chuyén héa co chét giau cacbon trong  hitu co trong mau nghién ctru déu c6 sy giam nhét

than bun cua céc vi sinh vat tuyén chon,  dinh. Diéu nay tiét 10 rang cac chiing vi sinh vat

chung t6i nhan thiy ring: Sau 48 gio thuc (Streptomyces thermocoprophilus,; Streptomyces

hién qua trinh 1én men véi co chat la thanbun,  lividoclavatus; Streptomyces griseosporeus) da
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phan cit, chuyén hoéa mot cach hi¢u qua cac co
chat giau cacbon trong than bun dén dang san
pham cubi 13 axit humic. Cy thé nhu sau:

- Chung S.thermocoprophilus c6 kha nang
phan cit co chit giau cacbon: ham lugng chat
hiru co gidm 27,3% sau 48 gio l1én men; ham
luong cac co chat 1 hemicellulose, cellulose va
lignin giam lan luot1a 21,2%, 33,9% va 44,4%.
Ngoai ra, ham lugng acids humic tao thanh sau
48 gid 1én men, ting gép 2,4 lan so voi ban dau
khi chua bo sung chiing xa khuén.

- Chung S.lividoclavatus c6 kha nang phan
cit co chat giau cacbon: ham luong chat hiru
co giam 29,1% sau 48 gio 1én men; ham lugng
cac co chit 1a hemicellulose, cellulose va lignin
giam 1an luot 14 25,3%, 39,8% va 44,4%. Ngoai
ra, ham lugng acids humic tao thanh sau 48 gio
1én men ting gip 2,7 1an so v6i ban dau khi
chua bd sung chung xa khuan.

- Chung S.viridosporous c6 kha nang phan
cit co chat giau cacbon: ham luong chit hiru
co giam 29,5% sau 48 gio I1én men; ham luong
céc co chat 1a hemicellulose, cellulose va lignin
giam 1an luot 1 25,3%, 39,8% va 44,4%. Ngoai
ra, ham lugng acids humic tao thanh sau 48 gio
1én men ting gap 3 1an so v&i ban dau khi chua
b sung chiing xa khuan.

IV. KET LUAN

Tur quy gen cac chung Streptomyces cua
Vién Méi trudng Nong nghiép, di tuyén chon
dugc bd chung vi sinh vat c6 kha nang chuyén
hoa manh cac co chat giau cacbon trong than
bun va c6 hiéu suét cao trong tao san pham axit
humic. Bo ching bao gdm 3 chung Strepto-
thermocoprophilus;

myces: Streptomyces

Streptomyces lividoclavatus, Streptomyces
griseosporeus. Dong thoi cac chung Strepto-
myces dugc tuyén chon trén déu c6 cap do an

toan (cap 2). Nhu viy, to hop 3 chung Strepto-
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myces thermocoprophilus; Streptomyces livido-
clavatus; Streptomyces griseosporeus dugc
tuyén chon hoan toan c6 thé ing dung rong rii
trong thuc té dé xir Iy than bun./.

Loi cam on

Céc két qua trinh bay trong bao cao nay la
mot phﬁn san phém cta nhiém vu khoa hoc va
cong ngh¢ theo Nghi dinh thu “Hop tac nghién
ctru, tng dung cong nghé san xuét phan hiru co
khoang dang vién nén nha cham cho mét s6 cay
trong chinh tai tinh Xiéng Khoang nudc cong
hoa dan chid nhian dan Lao”, ma sb
NDT.93.LA/20. Tac gia cam on B9 Khoa hoc
va Cong nghé vé su hd tro do.
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