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Tém tit: Bang viéc s dung moi truong nudi cdy lam giau va cac loai moi truong phén lap thich
hop, da phan lap duoc 78 chung vi khuan, 73 ching xa khuén va 53 ching ndm mdc wa nhiét tir
bun thai nha mdy tinh bot san FOCOCEV Thura Thién Hué. Tién hanh dénh gid hoat Iyc phén huy
chit hitu co bang phuong phap khuech tn enzyme, da tuyén chon dugc cdc chung vi khuin V18,
ching xa khuin X38 va chung ndm mdéc N37 tir cdc chung dwoc phéan 1ap. Cac chung nay da
khong thé hién dic tinh dbi khang 13n nhau. Dya vao dic diém hinh thai va phén tich trinh ty 16S
rRNA (hodc 28S rRNA) da xac dinh dugc cic chung V18, X38 va N37 lan luot thudc cac loai Bacillus
subtilis, Aspergillus fumigatus VA Streptomyces glaucescens. So véi dbi chiing va cac cong thuc thi
nghiém khdc, cong thitc CT8 véi viée st dung tat ca cdc ching dugc tuyén chon dd ning cao ddng ké
hiéu qua phan hity sinh khdi bun thai nha may tinh bt sin FOCOCEV Thira Thién Hué véi do giam
khéi lugng, thé tich va cellulose lan luot 1a 19,73; 33,75 va 29,33%. Vi vay tap hop gidng vi sinh vat ua
nhiét nay c6 thé dugc xem xét sir dung trong san xut phan bén hitu co tir bin thai nha may tinh bot sin
FOCOCEYV Thira Thién Hué néi riéng va bun thai hitu co néi chung.

Tir khéa: Vi sinh vat wa nhiét, bun thai, 0 hiéu khi.

1. Pit van dé

Su ra doi cia nha mdy tinh bot sin
FOCOCEV Thira Thién Hué da giai quyét viéc
lam cho mét bd phan nguoi dan, gop phan vao
su chuyén di co ciu ciy trong trén nhimg ving
dat kho han, tir d6 thic ddy sy phét trién kinh té
va xa hoi cua tinh nha. Tuy nhién, cuing véi viéc
ning cap cong suat, chat thai ciia nha mdy ciing
tang 1én ddng ké. Phan bun thai phat sinh trong
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qud trinh san xuit chu yéu duoc chét thanh
déng, tich tu lau ngay sinh mui hoi théi, gdy 6
nhiém mai truong nghiém trong. Trong khi do,
bun thai c6 thé 1a mot ngudn tai nguyén cé gia
tri néu duoc tin dung lam phan bon. Bing
phwong phdp U hiéu khi véi su tham gia tich
cuc cua h¢ vi sinh vat wa nhiét, qua trinh phan
hay bun thai s& xay ra nhanh chéng va triét dé
hon. Pac biét, bén canh ham lugng dinh dudng
tang dang ké, san pham phan bén khong chira vi
sinh vat va ky sinh trung gy bénh, ham lwong
kim loai nang linh dong rat thap, dap ung yéu
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cau st dung trong néng nghi¢p ma khong anh
hudéng dén moéi trudng va st khoe cong dong
(1, 2]. Myc ti€u cua nghién ctru nay la tao
ngudn giéng vi sinh vat wa nhiét va danh gid
kha ning umg dung trong phan huy sinh khdi
bun thai nha mdy tinh bot sin FOCOCEV Thira
Thién Hué, tao diéu kién thuan lgi cho san Xudt
phan bén hitu co chat lugng cao.

2. Pbi twong va phwong phap nghién ciu
2.1. Poi twong nghién ciru

C4c ching vi sinh vat wa nhiét ¢6 kha ning
phan hay chat hitu co cao dugc phan 1ap va
tuyén chon tir bun thai nha mdy tinh bot sin
FOCOCEV Thira Thién Hué.

2.2. Phuwong phdp nghién cuu

® Phdn ldp vi sinh vdt wa nhiét: Mau bun
thai duoc thu theo phuong phap t6 hop, sau khi
u ¢ 30°C-2 ngay va 50°C-3 ngay dugc su dung
lam mau gdy cdy. Cdc moi truong duoc sir dung
trong qui trinh phin 1ap bao gdom: (i) Mdi
truong nudi cay 1am giau (10% bun thai kho,
1% giéy loc, 0,5% cao ndm men, 0,1% pepton
va 0,1% K,HPO, trong 1 lit nudc cét pH 7.5)
[3]; va (i1) Moi truong thach dinh dudng (NA),
thach tinh bot casein (SCA) va thach khoai tay
dextrin (PDA) lan Iuot cho muc dich phan lap
vi khuén, xa khuén va nAim méc [4]. Nu01 cay
lam giau bang cich thém 10 g mau gay ciy vao
1 lit moi truong, nudi trén mdy lic & 150
vong/phiit, 50°C, trong 10 ngay. Sau dé, ria cay
dich nuéi cdy lam gidu véi do pha loang thich
hop 18n céc dia chira moi trudng phan 1ap. U &
50°C trong 3, 7 va 10 ngay tuong ung voi muc
dich phan 1ap vi khuan, nam va xa khuan Céc
khuén lac riéng 1€ moc t6t trén céc dia tiép tuc
duoc thuan khiét va ciy chuyén giir gidng.

° Tuyén chon vi sinh vat wa nhiét: Cac
chung vi sinh vét c¢6 kha nang phin huy chit
hitu co cao duoc tuyén chon bang phuong phap
khuéch tén enzyme. Theo d6, cic dia thach
chira méi truong thich hop dugc b sung riéng

bi¢t 1% tinh bdt, 1% carboxymethyl cellulose
(CMC) va 1% casein dugc st dung dé ddnh gia
kha ndng phan huy tinh bdt, cellulose va protein
mot cdch twong ung. Dich nudi cdy cua cic
chung vi sinh vat duoc nhé vao cic 18 trén bé
mit cdc dia thach. U ¢ 5-6°C trong 8 gio dé
dich enzyme khuéch tdn vao bé mat thach, roi u
& 50°C trong 2-3 ngay dé dich enzyme phan
gidi co chat. Nhudém céc dia thach c6 bd sung
tinh bot va CMC béng thudc nhuém Lugol va
casein bang thudc nhudém Fraziae. Do kich
thudc vong phan giai co chit [5]. Chon mdi
ching c6 hoat luc cao nhit cho mdi nhém vi
sinh vat ua nhiét (vi khuan, ndm va Xa khuén).

o Kiém tra tinh doi khdng giita cdc chiing
vi sinh vdt wa nhiét: St dung phuong phdp ciy
vuong géc trén moi truong thach dia, 0 cac dia
& 50°C trong 4 ngay [6].

® Dinh danh cdc chung vi sinh vdt wa nhiét:
Dya vao dic diém hinh thdi va phén tich trinh
tu gen 16S rRNA (d6i véi vi khuan va xa
khuan) va 28S rRNA (d01 v6i ndm moc). Cac
trinh ty nay s€ dugc so sanh voi dit li€u tuong
mg san trén ngin hang dir liéu NCBI bang
phan mém BLAST [7].

® Nhan sinh khoi vi sinh vat wa nhiét: Puogc
thuc hién bang nudi cy lic trong mdi truong
dinh dudng ¢ 150 vong/phit, 50°C, trong 5
ngay. Ly tam thu sinh khéi va tao dich cay co
mat do 10 té bao/ml. Riéng voi xa khuan va
nam mdc, nudi cay trén moéi truong st dung
ngudn co chét phéi tron cdm gao: vo lac theo ti
16 1:1 va ti 1é nudc: co chat 1a 8:10, u & 50°C,
trong 5 ngay. Thu sinh khdi va tao dich c?iy voi
mat d¢ 10 bao ti/ml.

® Ddnh gid kha néng phan gidi sinh khoi
bun thai: Bun thai nha may FOCOCEV Thura
Thién Hué duoc tron déu va phan phdi vao cic
chau voi khéi lwong 12 1 kg/chdu. B tri céc
cong thic sau: (1) dbi chimg (bun thai khong
bd sung vi sinh vat); (2) bun thai + vi khuan; (3)
bun thai + xa khuan; (4) bun thai + nAm mdc;
(5) bun thai + vi khuan + xa khuan; (6) bun thai
+ V1 khuan + ndm méc; (7) bun thai + xa khuén
+ nAm moc va (8) bun thai + vi khuan + xa
khudn + ndm mébc. Mat do va lugng gidng ciy
12 nhu nhau (mat do 10’ té bao hoac bao tu/ml
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va luong gidng 13 5%). D6 am khdi 0 55-60%,
1 & 50°C, trong 45 ngay. Khéi luong va thé tich
khéi & duoc xdc dinh bang phwong phép cin va
do dac. Cellulose dugc dinh lugng trén nguyén
téc hoa tan béng acid va kiém [8].

® Phuong phdp xu ly 56 liéu: Thi nghiém

dugc 13p lai 3 1an. S6 lidu duoc tinh gid tri trung
binh va xir 1i bing Microsoft Excel 2010 va
Ducan’s test theo chuong trinh SPSS 16.

3. Két qua nghién ciru va thio luin

3.1. Phan ldp va tuyén chon vi sinh vat wa nhiét

Dua vao su khac biét vé hinh thai khuan

lac, da phan 1ap dugc 78 chung vi khuén (V1-

V78), 73 ching xa khuin (X1-X73) va 53
ching ndm méc (N1-N53) lan luot trén cac moi
truong NA, PDA va SCA. Tir d6 da tuyén chon
duoc chung vi khuan V18, ching xa khuin X38
va chung ndm méc N37 c6 hoat tinh phan huy
cic chit hitu co cao. Két qua dugc trinh bay &
bang 1 va hinh 1, 2 va 3.

3.2. Tinh doi khdng gitta cdc ching vi sinh vt
wa nhiét diroc tuyén chon

Tinh dbi khéng gilra cdc chung vi sinh vat
ua nhiét da dugc kiém tra bang phuong phap
ciy vudng goc. Két qua cho thiy gitra chung
khong thé hién dic tinh ddi khang 1in nhau
(Hinh 4).

Bang 1. Puong kinh vong phan gidi cic chét hitu co ciia cdc chiing vi sinh vat ua nhiét

Pwong kinh vong phéan giii (mm)

Kihi¢u ching Tinh bot Casein CMC
V18 22,50 25,52 20,05
N37 17,55 20,05 23,17
X38 16,55 19,65 20,25

V18

=

| Protein |

Hinh 2. Vong phan gidi casein cua cdc chung vi sinh vat va nhiét.
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Hinh 3. Vong phan gidi CMC cua cic chung vi sinh vat va nhiét.

Hinh 4. Tinh d6i khang cta tap hop céc chung
V18, X38 va N37.

3.3. Két qua dinh danh cdc ching vi sinh vt
wa nhiét

Chung vi khuén V18 trén méi truong NA
xuat hién khuan lac & dang kho, c6 mau trang

duc, lan rong trén bé mat thach, mép nhan va
kha day. Té bao c6 hinh que ngin nhé céc té
bao dimg riéng 18 hodc tao thanh chudi ngin,
Gram duong (Hinh 5). Két qua phan tich trinh
ty doan gen 16S rRNA cho thdy tuong dong
100% voi trinh ty doan gen 16S rRNA cua
chung Bacillus subtilis TAM 12118 (mi sb truy
cap NR 112116.1) va Bacillus subtilis NCDO
1769 (ma s truy cdp NR 118972.1).

Hinh 5. Hinh thdi khuan lac va té bao
cua chung vi khuan V18.

Ching xa khuan X38 trén méi trudng SCA
xuat hién khuan lac c6 mau tring, dang tron
dudng kinh 5 mm, ctng chic, xit xi. Khuén ty khi
sinh phét trién tao thanh nhiéu vong tron dong
tAm, sau 5 ngdy khuan lac chuyén mau tir tring
qua mau xam. Ria khudn lac ¢6 mau sing hon. Hé
khuan ty phan nhanh manh, khong c6 vich ngan.
Cudng sinh bao tir dang xodn 10 xo (tir 2-5 vong
xo0dn) va dugc sip xép theo kiéu ddi ximg don
trén khuén ty khi sinh (Hinh 5). Két qua phan tich
trinh ty doan gen 16S rRNA cua ching X38 la
twrong dong 99% vai trinh tu doan gen 16S rRNA
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cia chung xa khudn thudc lodi Streptomyces
glaucescens c6 ma sb truy cap CP009438.1.

Chung nam mbc N37 trén mdi truong PDA
xuat hi¢n khudn lac ¢6 mau xanh réu dam, bo
tron, min, moc an sau vao moi truong. Soi nam
¢6 véch ngin ngang, t& bao chan phin héa 13,
cubng sinh bao tir dai, khéng phan nhdnh va
phinh to & dinh, phia trén 12 16p té bao hinh chai
tao thanh bdng. Bao tu dinh cé hinh cau, moc
thanh chudi (Hinh 6). Két qua phan tich trinh tu
doan gen 28S rRNA cho thiy tuong dong 100%
véi trinh ty doan gen 28S rRNA cuia ching nam
mdc thudc lodi Aspergillus fumigatus ¢6 ma sb
truy cap KM491894.1.

3.4. Kha nang phan hity sinh khoi bin thdi ciia
vi sinh vat wa nhiét

Mau biin thai ciia nha mdy ché bién tinh bot
sin FOCOCEV Thira Thién Hué c6 pH tuong
dbi thap (pH 5,72), do am thap (32,5%), ti 1¢
C:N cao (50:1) va mat do vi sinh vat téng sb
tuong ddi cao (vi khuan 92,4.10° CFU/g, nim : 7
85,6.10° CFU/g, xa khuan 56,4.10° CFU/g). Hinh 6. Hinh thdi khuan lac, h¢ soi khuan ty va
Ngoai ra mau con chira mot s6 kim loai ning cudng sinh bao tir cua chiing xa khuan X38.
c6 ham luong dudi mirc cho phép cling nhu vi
sinh vat va ki sinh trung giy bénh (E. coli
31.10° MPN/g, Cryptosporidium parvum 18.10°
té bao/g, Giardia duodenalis 25.10" t& bao/g).
Viéc bd sung cic chung vi sinh vat ua nhiét vao
khéi 1 ¢6 anh hudng dén sy phan hity sinh khoi
bun thai va cho hiéu qua xu 1y tét hon so véi
cong thie dbi ching (Bang 2, 3). Pic biét &
cong thic ¢6 sy phdi hop cua ca ba chung vi
sinh vat dugc tuyén chon da ning cao mot cich
dang ké hiéu qua phan hiy sinh khdi bun thai,
voi d6 giam vé khdi lwong, chiéu cao khéi o va
ham luong cellulose 1an lugt 1a 19,73; 33,75 va
29,33%. Qua d6 cho thiy tiém ning tng dung
ctia tap hop gidng vi sinh vat ua nhiét nay trong
san xuat phan bén hitu co tir bun thai nha mdy
san xuat tinh bot sin FOCOCEV. Hinh 7. D4c diém hinh thdi khuén lac va bao tir cia

chung nam moc N37.
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Béng 2. BJ gidm chiéu cao va khoi lugng cua khoi 0 sau 45 ngay

Chiéu cao khdi 4 (cm)

Khdi lwong khéi u (kg)

Cong thirc Trudce thi , - ]26 Tru’f'r ¢ . o ]2@
nghi¢m Sau thi nghiém giam thi Sau thi nghiém giam

: (%) nghiém (%)

1 Dboi chung 8,0 7,3*+0,0 8,8 1,52 1,40% + 0,02 7,89
2 VI8 8,0 6,3"+0,2 21,3 1,50 1,33°+ 0,03 11,33
3 X38 8,0 6,1°+0,3 23,8 1,50 1,28+ 0,02 14,67
4 N37 8,0 6,2°+0,2 22,5 1,50 1,30 0,02 13,33
5 V18 + X38 8,0 5,6°+0,3 30,0 1,52 1,26° +0,03 17,10
6 V18 + N37 8,0 6,2°+0,2 24,4 1,52 1,27°+0,02 16,45
7 X38 + N37 8,0 58+0,3 32,5 1,50 1,24 + 0,02 17,33
8 VI8 +X38+N37 8,0 537+0,3 33,8 1,52 1,22 + 0,02 19,73

Ghi chii: Sy khdc nhau gitra cdc chit cdi trén ciing mot cot biéu thi sw sai khdc c6 y nghia théng ké véi p < 0,05

Béng 3. P9 giam ham lugng cellulose ciia khdi u sau 45 ngay

STT Cong thirc Luwong cellulgse trong 1 bo giam Ty I€ giam

gam mau (g) (g) (%)
1 Déi chimg 0,78 0,02 2,56
2 Chung V18 0,75 0,10 13,33
3 Chiing X38 0,77* 0,15 19,48
4 Chiing N37 0,78" 0,09 11,53
5 Chung V18 + X38 0,77* 0,18 23,37
6 Chiing V18 + N37 0,72° 0,11 15,28
7 Chung X38 + N37 0,75 0,16 21,33
8 Chiing V18 + X38 + N37 0,75" 0,22 29,33

Ghi chii: Su khéc nhau gitra cac chir céi trén cing mdt cot biéu thi
su sai khac c6 y nghia thong ké véi p < 0,05

4. Két luan

ba tao duoc mot tap hop giéng vi sinh vat
wa nhiét gém céc ching vi khuin V18, xa
khuan X38 va nim mdc N37 ¢ tiém ning ting
dung trong san xudt phin bén hiru co tir bun
thai. Trong d6 chung V18 c6 kha nang phan
giai tinh bdt va casein cao nhét voi dudng kinh
vong phan giai tuong ung dat 22,5 mm va 25,52
mm; chung X38 c¢6é kha nang phan giai CMC
cao nhdt v6i dudong kinh vong phan giai dat
20,25 mm. Cé4c chung V18, N37 va X38 lan
luot thude cac loai Bacillus subtilis, Aspergillus
fumigatus va Streptomyces glaucescens. Viéc
b6 sung tap hop giong nay vao khoi 0 da nang
cao dang ké hiéu qua phan huy sinh khéi bun

thai nha méy tinh bot sér} FOCOCE}’ Thira
Thié€n Hué v6i d6 giam khoi lugng, thé tich va
cellulose tuong g 1a 19,73; 33,75 va 29,33%.
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Isolation, Selection and Utilization of Thermophilic
Microorganisms in Degrading Sludge from Thua Thien Hue
FOCOCEYV Tapioca Starch Processing Factory
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Abstract: By using an enrichment culture medium and suitable isolation media, there were 78
bacterial, 73 actinomyces and 53 fungal strains isolated from sludge of Thua Thien Hue FOCOCEV
tapioca starch processing factory. Based on the degradation activities of organic compounds that were
determined by the well diffusion method, strains namely V18, X38 and N37 were selected. They did
not show mutual antagonism. The strains V18, N37 and X38 were identified as members of the
species Bacillus subtilis, Aspergillus fumigatus, and Streptomyces glaucescens, respectively based on
their morphology characteristics and 16S rRNA (or 28S rRNA) gene sequences analysis. Compared to
the control and other experimental formulations, the formulation in which FOCOCEV sludge was
inoculated jointly with three thermophilic microbial strains, could enhance remarkably the sludge
digestion with the decrease of dry weight, pile height, and cellulose content were 19.73, 33.75 and
29.33%, respectively. Therefore, this consortium may be considered for the utilization in composting
of FOCOCEV sludge particularly and other organic sludges generally.

Keywords: Thermophilic microorganisms, sludge, aerobic composting.



