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PHAN LAP, TUYEN CHON VI KHUAN PHAN GIAI XENLULO
SAN XUAT PHAN HUU CO SINH HOC

Nguyén Thi Thuy Nga', Pham Quang Nam®’, Lé Xuin Phuc',
Pham Quang Thu', Nguyén Minh Chi'
1. Vién Khoa hoc Lam nghiép Viét Nam
2. Treong Pai hoc Quéc gia Ha Ni

TOM TAT

Nuéc ta wéc tinh khoang 10% phé lidu gd c6 thé thu gom va sir dung dugc,
tuy nhién chi mét phﬁn nho duogc tan dung cho cac muc dich khac nhau con
lai hau hét bi thai bo hodc xur 1y bang cach ddt, didu nay gay lang phi va anh
huong nghiém trong téi moi truong va bao vé rung . Xur Iy cac phé thai
trong lam nghlep bang cong ngh¢ vi sinh vt to ra co nhiéu uu diém ca vé
hiéu qua moi tru’ong kinh té va k¥ thuat , dong thoi tao ra san pham phan

Tir khod: Phan hitu co bon hiru co co thé tai s dung cho san xudt ndng 1am nghiép. Trong khudn
sinh hoc, vi khudn phan kho thi nghiém nay, ching t6i da phan 1ap dugc 24 chung vi sinh vat c¢6 kha
giai xenlulo nang phan giai xenlulo, tuyén chon 2 chung vi khuan X1 va X10 c6 kha

nang phan giai xenlulo manh dugc nhén sinh khdi dé san xuét phan hiru co
sinh hoc. Chung X1 phat trién t6t nhat, co kha ning phan giai xenlulo cao
nhit khi dugc nudi cdy trén moi truong PD ¢6 1% CMC véi nhiét do
30 - 35°C va do pH = 5,5. Ching X10 phat trién tot nhat, c6 kha niang phan
giai xenlulo cao nhét khi dugc nudi ciy trong moi trudng PD c6 1% CMC
vGi nhiét do 35°C va do pH = 6 - 6,5. Vit liéu vo va 14 keo dua vao G phan
hitu co sinh hoc can so ché gidp nat véi kich thude 2 x 3cm, voi do am dat
tr 50 - 60%, pH = 6 - 7, thoi gian tao phan hitu co sinh hoc khoang 90
ngay, dat ham lugng NPK 14 cao nhit va ham lugng hitu co dat t6i 23%.

Isolating and screening cellulolytic microorganisms to produce organic
biofertilizer

Estimatedly, in Vietnam, there are at least 10% of scrap wood can be
collected and reused. However, just a small amount was reused for different
purposes and the rest was discarded or burned, which not only caused
serious financial and enviromental damage but also affected forest
protection. Composting forestry scrap with mircobiological technique has
shown various environmental and economic advantages. Moreover, the

Keywords: Microbes process also produced organic biofertilizer which can apply to agricutural
decompose celulose, and forestry soil. In this study, 24 cellulose degrading strains were isolated,
microbes decompose in which microbial strain X1 and X2 had the highest activity and were
cellulose applied to produce organic bioferilizer. Strain X1 showed the greatest

development and cellulose degration in PD 1% CMC medium at 30 - 35°C
and pH level 5.5. Strain X10 showed the greatest development and cellulose
degration in PD 1% CMC medium at 35°C and pH level 6 - 6.5. In
composting process, to yield the highest NPK content and organic content
of 23%, Acacia bark and leaf materials need to crush into 2 x 3cm pieces,
maintain the humidity at 50 - 60%, pH = 6 - 7 and composting time last for
90 days.
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L. PAT VAN DE

Hang nam luong chat thai dugc thai ra tir
viéc khai thac va ché bién gd 1a rat 1on. Theo
bai bao “Chat thai trong Nong nghiép”, ding
trén bdo Nong thon ngay nay (2006) ¢ Tay
Nguyén sinh khdi thai ra tir ciy ca phé 13 0,3
- 0,5 triéu tan/nam, & vung TAy Bic hang
nim da thai ra khoang 55.000 - 60.000 tan
mun cua tir viée khai thac va ché bién gb.
Nhiing chét thai trén da gan nhu chwa duoc
sir dung hodc chi c6 thé dé ching ngoai moi
truong dé chung ty phan hay. Trong qua
trinh khai thac, ché bién gd da hinh thanh
mot lugng v6 cung 1on phé thai sinh khoi,
cht yéu 1a dim manh vun gd, canh nhanh, 14
cay chua dugc tan dung mdt cach hiéu qua,
gdy lang phi va anh huong dén moi trudng.
Mic du chua c6 nghién ciru va thdng ké nao
vé ti 1& phé thai khi khai thic, song theo
danh gia c6 it nhat 10% phé liéu gd (bao
gdm canh nhanh khi khai thac va mun vun
gd khi ché bién nguyén liéu) c6 thé thu gom
va st dung duogc, tuy nhién chi mot ph'?m nho
dugc tan dung cho cac muc dich khac nhau
(san xudt van nhan tao, cui dét, phan boén
hitu co), con lai hau hét bi thai bé hodc xir 1y
bang cach dot, giy lang phi va anh hudng
nghiém trong té1 moéi truong. Do doé viée
nghién ctru dua ra nhiitng phuong phap xu ly
cac phé thai g bang vi sinh tao ra phan bon
hitu co hay hitu co vi sinh khong nhiing
mang lai hiéu qua kinh té ma con gép phan
vao gidi quyét van dé moi truong trong
nganh khai thac va ché bién 1am san.

Xir 1y cac phé thai trong 1am nghiép bang cong
nghé vi sinh vat to ra c6 nhiéu vu diém , ca vé
hiéu qua moi trwong , kinh té va k¥ thuat , lai
tao ra san pham phan bon hiru co co thé tai su

dung cho san xuét néng 1am nghiép . Theo V5
Van Phudc Qué va Cao Ngoc Diép (2011)
viée xir 1y cac chat thai hiru co chira xenlulo
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béng cong nghé sinh hoc, dac bi¢t st dung céc
enzyme xenlulo peroxidase ngoai bao tir vi
sinh vat dem lai rat nhiéu loi ich . Céc loai vi
sinh vat nay déu sin c6 trong tu nhién ma sd
lyong rat phong pht (Gautam S. P et al.,
2012). Chang thudc nhom nim soi , xa khuén,
vi khuén va trong mot s6 trudng hop con thay
c4 ndm men ciing tham gia qua trinh phan giai
nay. Cong trinh nghién ctru nay dé cap dén
viéc tuyén chon nhimng ching vi khuan dic
hjéu, nhan nudi sinh khoi dé tao ché pham vi
sinh vat phan huy cac vo, 14 cay sau khai thac
gb rumg trong Keo tai twong va keo lai tao
phan hitu co sinh hoc phuc vu tréng rung.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Cac vo, canh nhénh, 14 cay keo thu thap tai
rumg trong sau khai thac.

- MAu dit c6 cac canh 14 keo dang phan huy,
tai 10p dat mit rimg trong cay keo.

2.2. Phwong phap nghién ciru

2.2.1. Phan ldp va tuyén chon chiing vi sinh
vdt phdn giai xenlulo

2.2.1.1. Phuong phdap phan lap chung vi sinh
vdt phan giai xenlulo

Cac mau thu thap vé duoc nghién nho , lay g
cho vao binh tam giac chita  9ml nudc cat vo
tring, lic déu trong 15 phat. Tiép tuc hut 1ml
sang ong nghiém chira 9ml nude cit vo tring
duoc nong d6 107, cr nhu vay pha lodng t6i
noéng do6 10°. Saudo hat 0,Iml dich & cac
nong d6 107, 107, 10, 10, 10° trang dan
déu 1én bé mat moi truong Hans ~ (Schaad N.
W. et al,. 2000) da duoc d6 sin ra dia petri |
mdi néng d6 phén lap trén 3 dia petri. Thuong
xuyén theo doi va quan sat su phat trién cta
cac vi sinh vat, khi théy vi khuén xuat hién
tach riéng timg chung va ghi ro ky hiéu cho
ting chung, thi nghiém duoc lap lai 3 1an.
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2.2.1.2. Phirong phdp tuyén chon vi sinh vit
phan gidi hop chat hitu co xenlulo

Chuén bi dich chiét chira enzyme  : Cay céc
chung vi sinh vat da phan 1ap ¢ trén vao cac
binh tam gidc chua  100ml méi trudng PD
v trung, nudi ¢ nhiét 46 30°C trong thoi gian
10-12 ngay. Tach dich chiét chira enzyme
ngoai bao bing phuong phap ly tim voi van
téc 5000 vong/phat trong 20 phut, chat lay
nuoc trong.

Moi truong CMC da duoc d6 sin ra cac dia
petri, khoan 1 [6 thach duong kinh  10mm &
chinh giira cua dia petri . D6 diy giéng thach
bang dich enzyme thd , sau d6 dé trong ti lanh
trong 2 ngay dé enzyme ngoai bao khuyéch tan
déu ra moi truong . Sau d6 1dy 5ml dung dich
thudc thtr cong gb d6 (0,25g:100ml nuéc) dan
déu trén bé mat thach. Néu enzyme c6 hiu luc
thi xung quanh 18 khoan se xuét hién mot vong
trong sudt hay con goi la vong thity phan.

Kha nang phan giai dugc tinh theo cong thuec:
V(mm) = D(mm) - d(mm)

Trong do: V 1a kha ning phan giai, D la duong
kinh vong phan giai, d 1a dudng kinh 16 khoan.
Chi s V cang 1én cho thay hoat luc cua
enzym ngoai bao cang manh, phan cép hoat
luc theo chi ti€u sau:

V<10mm Kha nang phan huy

xenlulo yéu (-),

I5mm >V>10mm Kha nang phan huy

xenlulo trung binh (+),

20mm >V>15mm Kha ndng phan huy

xenlulo kha (++),

V >20mm Kha nang phan huy

xenlulo manh (+++).
2.2.1.3. Phwong phdp xdc dinh diéu kién sinh
trueéng toi wu cho ching vi khudn phdn gidi
xenlulo.
- Phuong phap xdc dinh moi truong dinh
duwong: Vi khuan dugc nudi cdy ¢ nhiét do
30°C, toc do lac 200 vong/phit trén 3 loai moi

truong MT 1: méi truong Hans , MT2: mdi
truong PD  + 1% CMC, MT3: méi truong
Hutchinson. V&i Xa khudn hodc nim dugc
nudi cay ¢ nhiét d6 30°C, diéu kién moi trudng
tinh. Sau 48 gio dem xac dinh mat do té bao
cac chung vi sinh vat phan giai xellulo
(CFU/ml).

- Phwong phap xac dinh anh huwong cua nhiét
dé dén mdt do té bao vi khudn: Thi nghiém
duoc thyc hién trén moi truong dinh dudng t6i
wu nhu da chon o trén nhung co bd sung agar |,
nudi & cac thang nhiét d6 khong khi khac

nhau: 25°C, 30°C, 35°C, 40°C, 45°C. Sau 120
gio xac dinh sé lugng té bao vi khuan bang
phuong phép pha loang tdi han.

- Phurong phép xdc dinh danh hieong cua pH
méi trwong : Thi nghiém dugc thyc hién trén
moi trudng dinh dudng téi wu , nhiét d6 30°C,
lac 200 vong/phat (véi vi khuan) va nudi trong
diéu kién tinh  (v6i xa khuan va nam ). DPiéu
chinh dé duoc pH moi trudong dat 5,0; 5,5; 6,0;
6,5; 7,0; 7,5. Sau 120 gio xac dinh kha nang
sinh tong hop enzyme xenlulo théng qua
dudng kinh vong phan giai.

2.2.2. Phwong phap nghién ciru lwa chon cdc
yéu to thich hop cho qud trinh phin hiy
xenlulo cua vo va la keo.

- Xdc dinh murc do kich thudc cua cdc nguyén
liéu dwa vao thi nghiém gom 3 céng thire:
Cong thirc 1 (CT1) dé ca vo va canh 1a dai dua
vao u thi nghiém: Cong thic 2 bam ca vd va la
v6i kich thude 2 x 3cm?; Cong thirc 3 bam vo
v6i kich thude 2 x 3ecm?. Sau 90 ngay thi
nghiém xac dinh, ham lugng cac chat: hiru co
téng s (OMrsg), nito tong sd (Nrs), photpho
téng Sé (PZOSTS), kali tél’lg Sé) (KQOTs), thi
nghiém duogc lap lai 3 lan.

- Xdc dinh dé am co chat dwoc thi nghiém voi
5 cong thire: @6 am 50%; d6 am 55%; d6 am
60%; do am 65%; d6 am 70%. Sau 90 ngay thi
nghiém v6i mdi thang do am khac nhau xac
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dinh ham luong cac chat: hitu co téng s6
(OMrs), nito tong sd (Nts), photpho tong sb
(P,0s7s), kali tong s (K,Ors), thi nghiém duoc
lap lai 3 lan.

- Xac dinh anh huong cua do pH dwoc tién
hanh cho 5 cong thirc: & cac 4o pH=4; pH=15;
pH = 6; pH = 7; pH = 8. Sau 90 ngay thi
nghiém & cac do pH khac nhau xac dinh ham
luong cac chit: hitu co tong s6 (OMrs), nito
téng sb (Nts), photpho téng $b (P2Os7s), kali
téng 56 (K,Ors), thi nghiém duoc lap lai 3 lan.

I KET QUA VA THAO LUAN

3.1. Két qua phan 1ap va tuyén chon cac
chiing vi sinh vét phén giai hop chét hiru co
xenlulo

Phan lap cac chung vi sinh vat c6 kha ning
phan giai hop chit hitu co xellulo tu lop dat
mun dudi vat roi rung cta cay lam nghiép,
két qua phan 1ap dugc tong s6 24 chung vi
sinh vat v&i hinh dang , kich thudc , mau sdc
khuan lac khac nhau . Két qua duogc trinh bay
o bang 1.

Bang 1. Cac chung vi sinh vat ¢ kha nang phan giai xenlulo phan 1ap

TT Ky kiéu Mat do Hinr! dang Mau séac V (mm) |Nguén phan| Hiéu
chang (CFU/g) khuan lac lap lwc
1 X1 3,9x10°  |Moc xu xi, Xanh luc, vanh tréng 30,4 dat 4+
2 X3 6,1 x 10> | Moc sun sun Xam c6 vanh tréng 26,7 dét ++
3 X7 4,1 x10%> |Moc sun sun Trang duc 25,3 dat ++
4 X10 3,9x 10> |Moc tua Xanh luc ¢6 vanh trang 29,2 dat ++
5 X12 4,7 x 10> | Moc dich déc Mau nau 20,0 dat +
6 X14 10 x 10? Moc tron Nau sam 20,0 dat +
7 M1.1 3,1 x 102 Moc tua Xanh réu 25,1 la ++
8 M2.1 45x10°> |Moctua Xam nau 10,0 14 +
9 M2.2 3,7 x 102 Moc tron Vang nhat 15,3 la +
10 M3.1 5,0 x 10° Moc tron Trang vang 12,7 E] +
11 M3.2 41 x10° |Moc tua Xanh luc 15,1 4 +
12 M4.2 4,0x 10> | Moc tron Vang 15,4 la +
13 M4.3 5,5 x 102 Moc tron Vang nhat 13,1 la +
14 M4.4 3,0x 10° | Moc tron Vang nhat 9,3 14 -
15 M4.5 4,1x10%> |Moc tron Trang tim 20,0 14 +
16 M4.6 10 x 10? Moc tron Vang nhat 20,0 la +
17 M4.7 6,0 x 10° | Moc tua Pen nhat 6,5 14 -
18 M5.1 52 x10%° | Moc tron Hdng nhat 9,5 14 -
19 M5.2 3,4 x 102 Moc tron H6ng nhat 26.2 la ++
20 M5.3 4,6 x 10° | Moc tron Vang 25,1 4 o
21 M5.4 6,5x 10> | Moc tron Vang nhat 25,3 14 ++
22 M5.5 54 x 10> |Moc tua Nau 13,6 la +
23 M5.6 7,0 x 10> | Moc tron Vang nhat 12,5 14 +
24 M5.7 10 x 10 | Moc tron Tim hdng nhat 10,4 la +

3844




Nguyén Thi Thuy Nga et al., 2015(2)

Tap chi KHLN 2015

Qua bang 1 cho thay tir cac mau phan lap duoc
tong s6 24 ching vi sinh vat ¢ kha ning phan
giai xenlulo . Trong d6 mau dét thu dugc 6
chiing, con cac ching con lai thu dugc tir mau
canh va 1a keo dang phan huy . Mat d6 cua cac
chung ciing rat khac nhau , mot s6 chung co
mat d6 bao tr vi sinh vat cao hon nhu chimg
X14, M4.6, M5.7, matdoléndén 10 x 10°
(CFU/g). Moisb chingnhuM 4.3, M4.7,
M5.1, M5.4, M5.5, M5.6, c6 mat do vi sinh
vat trung binh , voi mat do dao dong tr 5,0 -
7,0x10* (CFU/g). Céc chung mat do vi sinh
vat con lai c6 mat do bao tir thép hon dao dong
tu 3,0 - 5,0x10% (CFU/g). Nhu vay co thé thiy
céc chung vi sinh & trong mau phan tich c6
mét d6 cao chico 3/24 ching chiém 12,5%,
chung c6 mat do trung binh chiém 7/24 chung
trong duong  29,2%, va cud i cung chung vi
sinh vat co mat do th’ﬁp la nhiéu nhat , co toi
14/24 ching chiém 58,3%. Qua két qua trén
ciing cho thay, mat do vi sinh vat phan lap
dugc c6 kha nang phan giai xenlulo ¢ day la
kha khiém ton va chu yéu tap trung tai ving 1a
cdy dang phan hily & 16p dat mit rimg trong.

Ngoai ra c6 thé thdy cac chung vi sinh vat &
day c6 mau sic rat phong pha va da dang nhu :

mau tréng, vang, luc, nau, den, héng... Cac
chung nay ciing ¢ hinh dang moc rat khac
nhau: moc tron nhu cac ching : X14, M2.2,
M3.1, M4.2, M4.3, M4.4, M4.5, M4.6, M5.1,
M5.2, M5.3, M5.4, M5.6, M5.7 moc tua nhu
cac chung: X10, M1.1, M2.1, M3.2, M4.7,
M5.5 moc xu xi, mgc sun sun hay moc dich
déc nhu cac chung: X1, X3, X7, X12.

Céc ching vi sinh vét tuyén chon thi kha

nang phan huy xenlulo la rat khac nhau , manh
yéu tuy thudc vao tung chung . Trong 24
chung duogc phan 1ap , tuyén chon 8 ching c6
hiéu Iyc phan giai xenlulo kha va manh voi
duong kinh vong thuy phéan lon hon 25mm
bao gom cac chung M 1.1, M5.2, M5.3, M5 4,
X7, X3, X1, X10 chiém khoang 33,0%, dic
biét chhng X 1 trisd V rét cao 1én dén
30,4mm chung X 10 tri s6 V =29,2mm. C6 13
ching co kha nang phan giai xenlulo trung
binh v6i duong kinh vong thuy phan trong
khoang 10 dén 20mm, chiém 54,17% trong
tong sd chung vi sinh vat phan 1ap duoc va

chi c6 3 chung vi sinh vat co kha ning phan
giai xenlulo & mirc d6 yéu bao gom chung
M4.4, M4.7, M5.1 voi duong kinh vong thuy
phan tr 6,5 dén 9,5 (V < 10) (Hinh 1).

Hinh 1. Vong phan giai xellulo cua cac ching vi sinh vt
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Nhu vay trong 24 chung vi sinh vat tuyén chon
thi co6 8 chung vi sinh vat cé hiéu luc phan
giai xenlulo kha va manh , bao gbm: X1, X3,
X7, X10, M1.1, M5.2, M5.3, M5.4. Nghién
ctru lya chon 2 chung vi khuin xenlulo manh
nhat 1a chung X1 va X10 dua vao cac nghién
ctru diéu kién sinh trudng dé tim ra kha ning
phat trién t6i wu & cac diéu kién moi truong
khéac nhau.

3.2. Két qua xac dinh diéu kién sinh truéng
t6i wu cho cac ching vi khuin phan giai
xenlulo

3.2.1. Anh hwong cua méi truwong dinh duing
dén sinh truwéng ciia cdc chiing vi khudn

MGdi sinh vat déu co mdi truong dinh dudng toi
wu khéc nhau , su thich hop cho sinh truong
cta vi sinh vat thé hién mat d6 hitu hiéu trén
Iml dung dich nuéi ciy la 16n nhat. Chinh vi
vay nghién ctu anh hudng cia moi truong
dinh dudng dén mat do té bao vi sinh vat gitp
ching ta biét duoc trén moi trudng nao nod co
kha ning sinh truong va phat trién tt nhat | tir
d6 lua chon duoc mdi truong nhan sinh khoi
thich hop. Thi nghiém duoc thyc hién trén 3
loai mdi truong dinh dudng khac nhau la MT1,
MT2, MT3. Két qua thi nghiém dugc trinh bay
o bang 2.

Bang 2. Anh hudng cia méi trudng
dinh dudng dén mat d¢g té bao cac ching

VK phén gidi xenlulo
T Tén Mat d6 té bao vi sinh vat (CFU/ml)
ching MT1 MT2 MT3
1 X1 9,85x 10" | 9,98 x 10" | 7,4 x 10°
2 X10 9,56 x 10" | 9,78 x 10" | 5,2 x 10

Tir két qua bang 2 cho thdy: Khi cac ching vi
sinh vat duoc céy vao 3 loai mdi truong dinh
dudng khac nhau, ban dau ching déu ¢ dang
dich trong va 16ng, sau thoi gian nudi cay 120
gid v6i toe @6 lic 200 vong/phut, & nhiét do
30°C cac chung khuén tré nén duc va dic

sanh. Diéu nay cho thay ca 2 chung vi sinh vat
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déu c6 kha nang sinh truong trén 3 méi truong
dinh duong thu nghiém , tuy nhién kha ning
sinh tru’bng do co thé nha nh hodc cham , tuy
thudc vao timg ching . Vi nhu khéng co su
khac biét 16n gitta MT 1 va MT 2. Nhung su
khéc nhau nay thé hién rat rd khi so sanh mat
d6 cuaca 2 ching vi sinh vat & moi trudng
MT1, MT2 voi mdi truong MT 3. Mt d6 té
bao & MT 3 thip hon rat nhiéu so voi 2 mdi
trubng con lai. Cu thé chung X 1 mat do té bao
ctia chung cyc dai dat 13 9,98 x 107 (CFU/ml)
khi chung dwoc nudi cdy trén moi truong MT 2
(PDco6 1% CMC) va MT1 (PD), con & MT 3
mat d6 chidat 7,4 x 10° (CFU/ml). Chung
X10 cling thich hgp trén 2 loai méi truong la
PD va PD c6 1% CMC, mat d9 té bao kha 16n
dat cuc dai 13 9,78 x 10’ (CFU/ml), trong khi
nudi trén moi truong 3 mat do té bao chi dat
52 x 10" (CFU/ml). Nhu viy, ching X10 va
ching X1 ¢6 kha nang phat trién tSt nhat trén
mdi PD c6 1% CMC.

3.2.2. Két qud xdc dinh dnh hwong cua nhiét
dé dén sw sinh truong va phat trién ciia cdc
chiing vi khudn phan gidi xenlulo

Nhiét @6 1a mot trong nhiing yéu td quan trong
anh huong rat 1on dén sy phat trién va sinh
tong hop enzyme xenlulo. Kha ning hoat dong
cua céc chung vi sinh vat thay ddi theo su bién
thién cta nhiét do, hoat dong séng cta ching
dwa trén sy chuyén hoa ciia hang loat cac phan
hay theo nhiing trinh tur x4c dinh. Khi nhiét do
tang cao thi toc do cac qua trinh nay ciing ting
theo. Tuy nhién, khi nhiét d¢ tang qua mot gidi
han nhat dinh nao d6 thi tdc do cac phan tng
trong co thé s& giam di. Didu nay 1a do cau
tric cla protein enzyme chi duoc 6n dinh
trong mdt gidi han nhiét do nhat dinh va cling
nhu vay khi nhiét d6 xudng dén muc qua thap
cho phép. K&t qua anh hudng ciia nhiét do dén
sinh trudng cua cac chung vi sinh vat phan giai
xenlulo dugc thé hién & (bang 3).
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Bang 3. Anh hudng cua nhiét do nudi céy dén mat do té bao cac chung VK phan giai xenlulo

Mat dé té bao vi sinh vat (CFU/ml)
TT | Tén ching S S S S S
25°C 30°C 35°C 40°C 45°C
1 X1 5,0 x 10 6,7 x 10° 6,5 x 10° 7,8 x 107 5,2 x 10"
2 X10 2.8 x 10" 46 %107 5,5 x 10 5,6 x 10 8,5x 10

Qua bang 3 cho thay chung X 1 sinh truong
duogc trong khoang nhiét thich hop tw25 - 45°C,
nhung o nhiét d6 thich hop nhat 30 - 35°C mét
do té bao dat cyc dai 1a 6,5 - 6,7 x 10°
(CFU/ml). Trong khi ¢ thang nhiét d6 25°C
mat do té bao chi dat 5,0 x 10’ (CFU/ml), bang
10% so v&i ¢ thang nhiét do tir 30 - 35°C. Khi
dugc nudi & thang nhiét @ cao hon tir 40 - 45°C
mét do té bao cling giam dang ké dat 7,8 x 10’
(CFU/ml). Nhu vay chung X1 dat nhiét do tbi
thich 1a 30 - 35°C.

Chung X10 c6 su khac biét dang ké, chung
phat trién t6t nhat 1a nhiét do tir 35°C, & thang
nhi¢t d¢ nay chung dat mat do té bao toi da la
5,5 x 10* (CFU/ml), trong khi & thang nhiét do
thap hon chung chi dat mat d6 té bao 14 2.8 - 4,
x 10" (CFU/ml). Nhu vay ching X10 dat nhiét
d6 tdi thich 1a 35°C.

3.2.3. Két qua xdc dinh anh hwong ciia pH
dén sw sinh truwong va phadt trién cua cdc
chung vi khuan phdn giai xenlulo

Gié tri pH ctia mdi truong anh hudng dén sinh
truong va sinh téng hop cua vi sinh vat khong
gidng nhau. C6 nhitng gia tri pH ma & d6 vi
sinh vat phat trién binh thudng nhung qua
trinh sinh tong hop enzyme lai it hodc khong
tao thanh. Su thay d6i pH phu thudc chi yéu
vao hoat dong trao ddi chét cua vi sinh vat va
kha ning dém cua co chit. pH mai truong it
lam 4nh huong dén qua trinh sinh tong hop
enzyme & vi sinh vat vi moi truong rin c6 tinh
dém cao. Do d6 viéc xac dinh pH moi truong
ban dau cho cac ching vi sinh vat 13 rit quan
trong. Mudn phat trién va sinh tong hop
enzyme manh nhat thi cac chung vi sinh vat
phan giai xenlulo cling doi hoi phai c6 mot dai
pH thich hop, thi nghiém dugc tién hanh trén 6
mirc pH méi truong khac nhau . Théng qua
duong kinh vong phén giai ctia vi khuan phan
giai xenlulo sau 4 -5 ngay nudi cdy trén moi
truong co pH khac nhau dé danh gia kha ning
thich nghi cta ching . Két qua cua dugc thé
hién & bang 4.

Bang 4. Anh hudng cta do pH moi trudng dén mat do té bao cac ching VK phan giai xenlulo

. . DPwong kinh vong phan giai (mm)
TT Tén chung
pH=5 pH=5,5 pH=6 pH=86,5 pH=7 pH=7,5
X1 19,6 29,5 20,4 24,3 15,5 16,5
2 X10 23,5 21,2 27,6 25,1 17,6 18,7

Thong qua bang 4 c6 thé thiy bién 46 pH moi
truong clia cac chiing vi sinh vat co sy khac
nhau, ciing cho kha nang phan giai xenlulo la
khac nhau. Chung X10 thich nghi véi pH méi
trudng c6 tri s66 - 6,5, tai bién d6 pH nay dudng
kinh vong phén giai dat cuc dai 1a 25,1- 27,6mm,
trong khi nudi chting trong diéu kién pH cao hon
hay thdp hon, dudng kinh vong phan giai dat

duoc 1a rat thap 17,6mm dat 60% so véi vong
phan giai khi nuoéi & pH = 6. Chung X1 c6
duong kinh vong phan giai cao nhét khi ching
duoc nuoi céy & diéu kién pH = 5,5 dat 29,5mm
va chi dat duong kinh vong phéan gidi 15,5mm
khi nudi cdy & diéu kién pH = 7. Vay ching X1
sinh tong hop enzyme xenlulo cao nhit khi
ching duoc nudi cay trong diéu kién pH = 5,5.
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3.3. Két qua nghién ciru lra chon cac yéu to
cong nghé khac thich hop cho qua trinh san
xuit phan hitu co sinh hoc

3.3.1. Két qua xdc dinh mirc dp kich thwéc
cua cdac nguyén liéu dwa vao thi nghiém

Khi Iira chon chung X1 va X10 nhan sinh khdi
tao ché pham phan huy xenlulo tao phan hiru
co sinh hoc, nguyén li¢u dua vao thir nghiém u
bao gdm vo va 14 ciy keo. Thi nghiém dugc
thyc hién véi 3 loai cong thuc vé hinh dang
kich thuéc khac nhau: Cong thic 1 (CT1) dé
cd vé va canh 14 dai dua vao u thi nghiém,;
Cong thirc 2 (CT2) bam 14 va vo véi kich thudc
2 x 3cm?; Cong thirc 3 (CT3) bam vo véi kich
thudc 2 x 3em®. Sau 90 ngay thi nghiém ham
luong céac chét duoc sinh ra & bang 5.

Bing 5. Anh huong ctia kich thude vat ligu u
dén kha nang tao phan hitu co sinh hoc.

dinh ky ¢ cadc muc thoi gian khac nhau. Sau thi
nghiém 90 ngay tién hanh kiém tra cic chat
duogc sinh ra ¢ bang 6.

Bang 6. Anh hudng ctua do am co chat dén
kha nang tao phan hitu co sinh hoc

STT Pd &am | OMys Nts | P20sts | K2071s
(%) (%) (%) (%) (%)
1 45 9,23 0,62 0,14 0,01
2 50 12,13 1,03 0,11 0,16
3 55 17,33 1,05 0,16 0,23
4 60 20,11 1,18 0,21 0,13
5 65 13,20 0,91 0,12 0,05

STT | Seoe | Qo |Nrstoa | Pga™ | e
1 CT1 10,23 0,82 0,12 0,11
2 CT2 22,56 1,33 0,21 0,19

CT3 12,43 0,91 0,11 0,12

Thong qua bang 5 cho thay su khac biét giita
kich thudc vat liéu u dén su 1én men cua cac
VSV trong déng u. Khi thi nghiém duogc tién
hanh sau 3 thang cir 2 tuan tién hanh do nhiét
d6 ddng u 1 1an cho thdy & thoi gian 1 90 ngay
(3 thang) nhiét d6 dong u 1én cao nhét 1a 50°C,
¢ cong thuc khi vat liéu u dugc bam giap voi
kich thudc nho hon, ham lugng hitu co tong sb
duoc tao ra 1a 16n nhat dat hon 22%, trong khi
¢ kich thudc vat li¢u 16n ham lugng hitu co chi
dat khoang 10%. Anh hudng cua kich thudc
vat liéu 0 dén sy 1én men la qua rd rang, co thé
két luan vat liéu dua vao u phan hitu co sinh
hoc can bam gidp nat ca vo va 14 kich thudc
khoang 2 x 3cm (CT2).

3.3.2. Két qud xdc dinh d¢ am co chit tgo
phan hiru co sinh hoc

Thi nghiém dugc tién hanh véi cac thang do
am khac nhau va do nhiét do lén men theo
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Qua bang 4 cho thay ham luong hitu co tong
s6 duoc sinh ra & thang do am tir 55-60%, la
16n nhat dat tir 17-20%. Trong khi ¢ cac dai do
am khac, kha ning tao ham luong hitu co thap
chi khoang tir 10 - 13%. Cling nhu vy ham
luong NPK tong s6 khi do am trong khoang tir
55- 60% ham lugng nay dat cao nhat. Nhu vay
c¢6 thé két luan khi @ phan hiru co sinh hoc do
am t6i uu 1a tir 55- 60%.

3.3.3. Két qua xdc dinh dnh hwong cua dj
pH méoi trwong dong i

Qua trinh 1én men cua vi sinh vat dién ra
nhanh hay chdm, manh hay yéu phu thude rat
16n vao d6 pH cta méi trudng nudi cay vi sinh
vat. Dé biét kha nang phan hiy cua vi sinh vat
phan gidi xenlulo trong thi nghiém trén, thir
v6i 5 giai pH mdi truong co chat khac nhau
két qua dugc thé hién tai bang 7.

Bang 7. Anh hudng ciia d6 pH co chat dén
kha nang tao phan hitu co sinh hoc

STT Do pH | OMys Nrs | P20s7s | K20 1s
(%) (%) (%) (%) (%)
1 4 12,21 0,87 0,16 0,21
2 5 10,14 0,93 0,09 0,09
3 6 19,45 1,35 0,26 0,14
4 7 23,01 0,58 0,11 0,17
5 8 10,30 1,71 0,15 0,08
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Két qua & bang 5 cho thiy sy khac biét khi thi
nghiém 0 phan hitu co sinh hoc véi cac dai pH
khac nhau. Vi khuan phan giai xenlulo thich
hop v61 moi truong trung tinh, & khoang dai
pH = 6-7, tai dai pH nay nhiét d6 ddng 1 16n

nhat 1én dén 52°C, ham luong hitu co tong sd
dat cao nhat khoang 20 - 23%. Trong khi & do
pH = 4 ham lugng hitu co dugc sinh ra chi dat
tir 10 - 12%. Nhu vay c6 thé két luan do pH hiru
co can dat 6 - 7 khi u phéan hitu co sinh hoc.

Hinh 2. V6 cay keo
trude khi thi nghi¢m

Hinh 3. L4 keo trudc
khi thi nghi¢m

Hinh 6. V6 cay keo sau Hinh 7. L4 cay keo sau

2 thang u v61 VSV 2 thang 1 v61 VSV

IV. KET LUAN

- Phan 18p dugc 24 ching vi sinh vat c6 kha
nang phan giai xenlulo.

- Tuyén chon 2 ching vi khuan X1 va X10 cé
kha nang phan giai xenlulo manh. Ching X1
phat trién t6t nhat, c6 kha ning phan giai
xenlulo cao nhét khi duoc nudi cdy trén moi
truong PD ¢6 1% CMC vdéi nhiét do 30 - 35°C
va d6 pH = 5,5. Chung X10 phat trién tot nhat,
c6 kha niang phan giai xenlulo cao nhit khi

Hinh 4. Vo keo sau
4 thang 1 khong cé
vi sinh vat

Hinh 5. La keo sau
4 thang 1 khong c6
vi sinh vat

Hinh 8. V6 cay keo sau Hinh 9. La keo sau 4
4 thang u v6i VSV thang 1 voi VSV
dugc nudi cdy trén moi truong PD c6 1%
CMC v6i nhiét d6 35°C va d6 pH = 6 - 6,5.
Chung vi khuan X1 va X10 dugc nhan sinh

khdi dé san xuat phan hitu co sinh hoc.

- Vit liéu dua vao U phén hitu co sinh hoc can
so ché giap nat véi kich thude 2 x 3cm, véi do
am dat tir 50 - 60%, pH = 6 - 7, thoi gian tao
phan hitu co sinh hoc khoang 90 ngay, dat
ham lugng NPK 14 cao nhit va ham lugng hiru
co dat t61 23%.
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