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TOM TAT

Chdt thdi ran, dac biét 1a phan vé gé cia nha may san xudt tinh bét san thwong chiza mét
lirong lon cellulose. Pdy la hop chat hitu co khé phdn hiy, thoi gian phan huiy kha dai va
chiém mgét dién tich mat bang ddng ké. Chinh vi vdy, nghién cizu hé vi sinh vat phan gidi
cellulose trong khoi i, ciing nhw danh gid kha nang phdn huy cua ching va tim ra chuing
c6 hogt tinh cellulase manh 1 rat can thiét dé xit ly khoi 1, gép phan giam thiéu & nhiém
méi truong Va tgo ra phan hiwu co sinh hoc. Két qua nghién cizu cho thdy: so lwong Vi
sinh vdt ¢ si bién d@éng lén va chénh Iéch rat rd gia cac nhom, cao nhat 1a vi khuan
(dao déng trong khodng tir 56,02x10° dén 343,23x10° CFU/g mau khd), tiép do la xa
khudn (tir 5,63x10° @én 96,24x10° CFU/g mau khd) va nédm maéc chiém sé lirong thap nhat
(tir 2,43x10° dén 34,78x10° CFU/g mdu khé). Phan ldp dwoc 112 chung vi khuan, 92
chiing xa khudn va 55 ching nam maéc c6 kha néing phdn giai cellulose va chon diroc cac
ching PV,1, PXgo VA PMgg €O hogt tinh manh nhdt. Trong méi triong dich thé véi nguon
carbon 1a CMC, nubi cdy lac xg khudn, ndm mac sau 120 gio va vi khuan sau 60 gio cho
hoat tinh cellulase ciing nhir sinh khoi cao nhat.

Tirkhéa: nam mac, xa khudn, vi khudn, cellulose, hogt tinh cellulase.

1. MO PAU

Trong nhitg nidm tro lai day, hoat dong ctia nha méay san xuit tinh bot san ¢
Thira Thién Hué ngay cang phét trién manh m&. Nha may da tiéu thu mot luong Ion san
nguyén liéu, dong thoi da tao ra viéc 1am cho nhiéu ndng dan. Mic du vay, chat thai cua
nha may theo dé ciing ting 1én dang ké nén van dé dat ra la can phai giai quyét triét dé
nhiing chat thai nay nham bao vé méi trudng sinh thai cho ving phu can. Hién nay, nha
may di dau tu xay dung hé théng xu ly chat thai long va thu hoi biogas nén mot phan
nao do da giai quyét dugc 6 nhidm do nudc thai gay ra. Tuy nhién, xir ly chét thai rin
van chua duoc quan tm nhiéu. Vo gb cuaa san sau khi boc ra chi dugc chét thanh déng
dé u ty nhién, sau d6 duoc dét ma chua c6 mot bién phap xu ly tich cuc ndo. Thanh
phan chinh cuia chat thai ran nay la cellulose, 1a mot hop cht cao phan tir rat khd phan
haty va thoi gian phan huay 1a kha 1au, do do6, s& chiém mat dién tich mat bang dang ké.
Dong thoi, cac dong u nay la nguyén nhan chinh gay & nhiém khong khi (mui hoi théi),
6 nhiém dat va ca ngudn nudc ngam. Chinh vi vy, viéc nghién ctiu hé vi sinh vat ban
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dia c6 kha nang phan giai cellulose trong khdi W, danh gid kha ning phan huy cua
chung, ciing nhu tim ra chang vi sinh vat cd hoat tinh cellulase manh 1a rat can thiét dé
giai quyét van d& & nhiém mai truong do nguon thai nay gay ra [1], dong thoi chuyén
phé pham nay thanh mot san pham c6 lgi 1a phan hiru co sinh hoc.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Vi khuan, xa khuan va nim méc c6 kha ning phén giai cellulose phan 1ap tir ba
thai vo san & nha may tinh bot san Thira Thién Hué.

2.2. Phuwong phap nghién ciu

- Phan ldp va xdc dinh sé lirong té bao [2]: sir dung phuwong phap Koch dé phan
lap va dém sb luong xa khuan, vi khuan, nAm madc phan giai cellulose trén méi trudong
lan luot 12 Gauses |, Vinogradski va Czapek vai nguon carbon la CMC (Carboxymethyl
Cellulose).

- Xac dinh kha nang phan giai cellulose cua vi sinh vat [2]:

Nguyén tac chung: Trén moéi truong chira CMC, vi sinh vat sé tiét ra cellulase
ngoai bao phan hity co chat dé sinh trudng va lam cho méi trudng trong hon khi nhuom
bang thubc thir Lugol. Bo 16n cua khoang méi trudng trong sudt va vét cay phan anh
kha ning sinh truong phat trién va phan giai CMC cua vi sinh vat.

- Xac dinh hogt tinh cellulase bang phirong phdp khuéch tan trén thach [2]:

Nguyén tic: cellulase tac dong 1én co chat CMC trong mdi trudng thach. CMC
bi phan hay 1am d6 duc ctia moi truong bi giam va trd nén trong sudt khi nhuém bang
Lugol. B¢ 16n cua vong phén giai phan anh hoat tinh cta enzyme.

Phuong phép tién hanh: Céac ong thach nghiéng chaa gidng duoc chuyén vao
moi trudng dich thé. Tién hanh nubi cay lic 120 vong/phdt trong thoi gian 4 ngay &
nhiét do phong rdi thu dich chiét enzyme. Thir hoat tinh cellulase trén dia thach — CMC
va biéu dién hoat tinh bang duong kinh (mm) vong thay phan cellulose.

- Xdc dinh thoi gian téi wu cho qué trinh sinh tong hop cellulase va suw tich liy
sinh khéi cia vi sinh vdt [2]: cac ching xa khuan, vi khuan, nam méc dugc nudi trong
cac moi truong lan luot 14 Gauses |, Vinogradski va Czapek dich thé dé thu dich
enzyme va sinh khéi. Xac dinh hoat tinh cellulase bang phuong phap khuéch tan trén
thach va xéac dinh sinh khdi khd theo phwong phép cén.

- Xir Iy so ligu: Mdi thi nghiém duoc lap lai 3 lan; s liéu dugc xur ly theo
phuong phap thong ké sinh hoc bang phan mém Excel 2010.
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3. KET QUA VA THAO LUAN
3.1. Phan lap va xac dinh s6 lwong té bao
Chung t6i da tién hanh 7 dot thu miu tai cac dong vo sin khéac nhau ¢ nha may
tinh bot san Thira Thién Hué. Tir 11 mau vo thai thu duoc, tién hanh phan 14p trén ba
moi trudng Gauses |, Vinogradski va Czapek thach dia thu duoc 92 chang xa khuan,
112 chang vi khuan va 55 chang nam méc c¢é kha nang phan giai cellulose. S lugng vi
sinh vat cd kha niang phan giai cellulose trong mau vo sin dugc trinh bay & bang 1.

Bdang 1. S6 lwong vi sinh vdt phan gidi cellulose trong mdu vé san phan ldp

CFU/g mau khd (x10°)

STT Ky higu mau pH mau Nam moéc Vi khuin Xa khuin
1 Al 4,52 9,45 128,18 88,35
2 A2 511 21,56 111,34 35,68
3 A3 5,86 14,78 56,02 53,43
4 A4 4,11 7,90 167,57 24,79
5 A5 5,52 11,32 188,72 96,24
6 A6 5,63 34,78 156,91 46,69
7 A7 541 2,43 101,03 68,95
8 A8 4,34 3,61 132,79 11,34
9 A9 4,08 18,69 230,47 29,67
10 Al0 571 20,05 343,23 76,56
11 All 4,01 27,45 208,55 5,63

(Ghi cht: CFU: Colony Forming Unit (don vi hinh thanh khuan lac)

S6 lwong vi sinh vat trong ba thai vo san 1a kha cao va cd su chénh Iéch rat rd
gitta cac nhom xa khuan, vi khuan va nim méc. Sé luong vi khuan c6 kha ning phan
giai cellulose trong miu la cao nhit, dao dong trong khoang tir 56,02x10° dén
343,23x10° CFU/g mau kho. Trong khi do, sb lugng nAm méc lai thip nhét (dao dong
trong khoang tir 2,43x10° dén 34,78x10° CFU/g mau khd) mac du pH mau 1a phu hop
cho su sinh truong phat trién cia nim méc noi chung. Diéu nay co thé la do vo sin
duoc chat thanh nhitng déng 16n nén tao ra vang ky khi han ché sy phat trién cia nim
méc. Két qua nay so véi cac mau khac nhu mun rac, mau nudc. ... thi sb lwong vi sinh
vat ¢ day thap hon nhiéu [3], [4], [5].

3.2. Kha ning phan giai cellulose caa cac chiing vi sinh vat
3.2.1. Khd ndng phan gidi cellulose cia cac chiing ném méc phan lgp

Dé danh gia kha nang phan giai cellulose ciia cac chung nim méc phan lap
duoc, ching tdi tién hanh nudi cdy nim mdc trén moi trudng thach dia Czapek voi
ngudn co chat 1a CMC. Kha ning phan giai cellulose dugc danh gia bang sy tao thanh
khuan lac trén méi trudng va kich thudc vach phan giai cellulose. Vi 55 ching nim
méc da phan 1ap duoc, sé chung cé hoat lyc manh chiém 16,36% va rat manh chiém
20,00%. S6 chang c6 hoat luc trung binh chiém ty 18 16n nhat 1a 41,82%, gap ddi s6
chang c6 hoat lyc manh va rat manh. Tir 55 ching nay, chung t6i da chon ra 2 chang c6
hoat luc manh nhit 12 PMsg va PMy; dé tién hanh nuéi ciy dich thé, thu dich chiét
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enzyme va sinh khdi nhiam danh gia kha ning sinh truong, phét trién va hoat tinh
cellulase. Két qua duoc trinh bay & bang 2, hinh 1 va hinh 2.

Hoat tinh cellulase ciia 2 ching nim méc nay chénh léch rat it, thé hién ¢ duong
kinh vong phan giai cua céc dich chiét enzyme chung PMag va PMy; lan luot 1 28,5
mm va 27 mm. Ching PMsg vira ¢6 hoat lyc manh hon vira tich liiy sinh khdi cao hon
(2,89 mg/ml) nén chang tdi chon ching nay cho cac thi nghiém tiép theo.

Bdng 2. Kich thwéc vong phan gidi va sinh khai kho ciia cac ching ndm mac

Chiing nam méc Puong kinh vong phan giai (mm) Sinh khéi kho (mg/ml)
PMsg 28,50 £ 0,33 2,89 £0,03
PMy; 27,00 £ 0,00 2,52 0,01

Hinh 1. Vach phan gidi cellulose va khudn Hinh 2. Vong phéan gidi CMC cua dich enzyme
lac ciia cac ching ndm moc tir 2 chung nam moc PMag (phdi) va PMy, (tréi)

3.2.2.Khd néng phdn gidi cellulose cia cac ching xg khudn phan lgp

Twong tu nhu cic budc danh gia kha ning phan giai cua cac chung nam mdc,
dbi voi cac chung xa khuan, ching toi tién hanh cy vach trén maéi truong Gause | thach
dia v&i ngudn carbon 1a2 CMC. Sau khi do kich thudc khuan lac va vach phan giai, két
qua thu duge nhu sau: mirc d6 phan giai cellulose cua cac ching xa khuan 1a kha dong
déu tir yéu dén manh (lan luot 12 41,3%, 31,52% va 21,74%), trong khi ty 1& chung c6
kha nang phéan giai rit manh chi chiém 5,44% trong tong s6 92 chung phan lap duoc. T
92 ching nay, chung PXis va PXgo duoc chon ra dé nudi ciy dich thé, thu dich chiét
enzyme va sinh khéi nhiam danh gia kha nang sinh truong, phat trién va hoat tinh
cellulase. Két qua dugc trinh bay ¢ bang 3, hinh 3 va hinh 4.

Hai ching xa khuin nay c6 hoat tinh cellulase kha chénh léch nhau, trong d6
chang PXgo vira thé hién hoat tinh manh hon khi nuéi cdy dich thé vira tich lily sinh
khdi nhiéu hon chiing PX16 nén duoc chon cho nghién cau tiép theo.

Bdng 3. Kich thwéc vong phan gidi va sinh khoi khd cia cac ching xa khuan

Chiing xa khuan Puwong kinh vong phan giai (mm) Sinh khdi khé (mg/ml)
PX49 21,00 £0,33 1,91+£0,01
PXg0 24,00 £ 0,67 2,74 £0,01
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Hinh 3. Vach phan gidi cellulose va Hinh 4. Vong phéan gidi CMC cua dich enzyme
khudn lac cia c&c chuing Xa khudn tach tir 2 ching xa khudn PXie (tréi) va PXg (phdi)

3.2.3. Khd nang phaén gidi cellulose ciia cac chiing vi khudn phan lgp

Cac chang vi khuan dugc cdy vach trén méi truong Vinogradski thach dia véi
ngudn carbon 1a CMC. Két qua thu duoc cho thdy mic do phan giai cellulose khac nhau
& cac chang vi khuan phan lap. Trong s6 112 ching vi khuan phan lap duoc, ching co
hoat tinh yéu chiém ty 1 rat cao véi 76,79%. Sé chung c6 mic d6 phan giai tir trung
binh dén rit manh chi chiém sb luong it, trong d6 sé chung trung binh chiém 13,39%,
s6 chung c6 hoat tinh manh chiém 7,14% va sb chung c6 hoat tinh rat manh chi duoc
tim thay vai ty 1€ 1a 2,68%. Tir két qua nghién ctu trén, ching tdi chon ra hai chung c6
hoat tinh manh nhét dé tién hanh nudi cay dich thé, thu dich chiét enzyme va sinh khéi
la PV41 va PVgo. Két qua duoc trinh bay & bang 4, hinh 5 va hinh 6.

Kha ning phan giai cellulose cua hai ching vi khuan nay kha dong déu va su
tich liiy sinh khéi ciing thé hién manh hon & chang c6 kha ning phéan giai cao hon nén
ta chon ching PVy; (v6i dudng kinh vong phan giai la 24,5 mm va sinh khéi kho dat
4,72 mg/ml) @ tién hanh nghién ctu tiép theo.

Bdng 4. Kich thwéc vong phan gidi va sinh khai kho cia cac ching vi khudn

Chiing vi khuan Pwong kinh vong phéan giai (mm) Sinh khai kho (mg/ml)
PV 24,50 + 0,67 4,72 £ 0,01
PVe9 23,00 + 0,33 3,26 + 0,07

Hinh 5. Vach phén gidi cellulose va Hinh 6. Vong phan giai CMC cua dich enzyme tur 2
khudan lac cuia céc chuing vi khudn chung vi khudn PV.; (phdi) va PV, (tréi)
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3.3. Anh hwéng cua thoi gian nudi cdy dén qua trinh sinh téng hop cellulase va
tich lity sinh khéi cia vi sinh vat

Dé tham do anh huong cua thoi gian nudi cdy dén hoat tinh cellulase ciing nhur
kha nang tich liy sinh khéi, ching toi tién hanh nudi cay lic (120 vong/ phut) cac chung
vi sinh vt trong méi truong dich thé (Czapek, Vinogradski, Gause 1) véi cac khoang
thoi gian khac nhau.

Bdng 5. Anh hwéng cua thoi gian nudi cay dén hogt tinh cellulase
Va s tich lily sinh khoi cua vi sinh vat

Chung Thoi gian Puong kinh Sinh khéi kho
vi sinh vét (gio) vong phén giai (mm) (mg/ml)

24 15,00 £ 0,00 1,78 £0,01

48 19,50 + 0,67 2,03+0,01

PM 72 22,00+ 0,00 2,45+0,01
» 96 28,00 + 0,67 2,77 £0,01

120 31,50 + 0,33 2,73+0,01

144 30,00 £ 0,00 2,54 +0,01

24 8,50 + 0,00 2,47 +0,01

36 18,50 £ 0,67 3,94+0,01

PV 48 24,00 £ 0,00 4,85+ 0,03
“ 60 31,50 0,00 4,64 +0,01

72 22,50+ 0,33 3,74+£0,01

96 14,50 +£ 0,00 2,20 £0,01

24 7,50 £0,33 1,56 £ 0,01

48 13,00 + 0,67 1,87 £ 0,03

PX 72 16,00 + 0,67 2,30+£0,03
% 96 23,50 £ 0,00 2,75+0,01

120 26,50 + 0,67 2,73+0,01

144 15,00 + 0,33 2,66+0,01

Hinh 7. Vong phan giai CMC cua ching PV, (trai), PMgg (giira) va PXgo (phai)
sau 60 gio (vi khuan) va 120 gio (xa khudn va ném mac) nudi cay

Qua két qua cho thay hoat tinh cellulase va sy tich lity sinh khéi cua hai chang
nam mdc PMag va xa khuan PXgo bién thién trong khoang thoi gian nudi ciy kha rong
(144 giod) va dat cuc dai tai thoi diém 120 gio voi sinh khéi dat duoc 2,7 mg/ml va
duong kinh vong phan giai lan luot 12 31,5 mm va 26,5 mm. Trong khi d6 chang vi
khuan PV, dat cuc dai chi sau 60 gio nudi cay véi duong kinh vong phén giai dat 31,5
mm va sinh khdi khé thu dwoc 12 4,64 mg/ml. Nhu vay, trong 3 chung vi sinh vt thu
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duoc, chung vi khuan PV, ¢6 thoi gian nudi cay ngan nhat, thé hién hoat tinh cellulase
manh nhét ciing nhu kha ning tich liy sinh khdi & cao nhat nén chang nay cé nhiéu vu
diém vuot troi hon ca (bang 5 va hinh 7).

4. KET LUAN

1. S6 luong vi sinh vat trong chét thai vo sin & Nha may FOCOCEV Thira
Thién Hué cao va c6 su bién dong Ion theo thoi gian: nAm méc: 2,43x10° - 34,78x10°
CFU/g mau khd, vi khuan: 56,02x10° - 343,23x10° CFU/g mau kho va xa khuan:
5,63x10° - 96,24x10° CFU/g mau kho.

2. Panh gia kha nang phan giai cellulose cua 259 chung vi khuan, nim méc va
xa khuan, trong d6 chiing c¢é hoat tinh rat manh chiém ty I¢ 5,4 — 20%.

3. Thoi gian nudi cay téi wu cho qua trinh tich lity sinh khdi va sinh tong hop
cellulase caa chiung nAm moc PMag va xa khuan PX90 la 120 gio, cua chang vi khuan
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ABSTRACT

The solid waste, especially the peel of cassava waste from Fococev Thua Thien Hue
tapioca starch factory contains high amounts of cellulose. This organic compound is
decomposed hardly and decay times are quite long so they occupy space significantly.
Therefore, studying cellulose-degrading microbiota in this waste pile, estimating their
decomposition ability as well as finding the highest cellulase activity strains are essential
to tackle this pile that reduces pollution and creates bioorganic fertilizer.

The results showed that the number of microorganisms had a high fluctuation and was
different between 3 groups of microorganism, the highest density was bacteria (around
from 56,02x10° to 343,23x10° CFU/g dry sample), the next was actinomycetes (from
5,63x10° to 96,24x10° CFU/g dry sample) and molds had the lowest amount (from
2,43x10° to 34,78x10° CFU/g dry sample). There were 112 bacterium strains, 92
actinomycete ones and 55 mold ones isolated from cassava peel, in which 3 strains PV,,,
PXgo and PMgzo show the highest cellulase activity as well as the driest biomass were
selected. In the liquid medium with carbon source as CMC, these strains reached to the
top of cellulase activity and dry biomass after shaking culture with 120 hours of PXgq,
PM3y and 60 hours of PV.;.

Keywords: molds, actinomyces, bacteria, cellulose, cellulase activity.
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