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Tom tit:

Két qua tuyén chon cic chiing vi sinh vit (VSV) c6 kha ning phan giai cellulose trén dia ban tinh Vinh Long ciia
21 miu dit, rom ra da phén 13p dwgc 46 chiing xa khuin, 16 chiing vi khuin va 7 chiing nam chiu nhiét ddu cé kha
ning phan giai cellulose. Dya vio két qua thir hoat tinh CMC qua ciac mirc nhiét d$ 40, 45 va 50°C chon lgc dugce 5
chiing xa khuin c6 kha ning phén gidgi CMC manh 13 X20, X7, X39, X4, X24; 6 chiing vi khuén 1a V7, V8, V11, V12,
V14 va V16; 4 chiing nim 1 A1, A2, A4 va A5. Két hp hai két qua thir CMC va rom ra da tuyén chon dwgc 3 chiing
xa khuén (X7, X24, X20), 2 chiing vi khuén (V7, V12) va 3 chiing nm (A1, A2, Ad) c6 kha ning chju nhiét va phan

gidi rom ra manh tir phé phu li¢u néng nghiép.

Tir khéa: Celllulose, ném, vi khuan, vi sinh vit, xa khuén.

Chi s6 phén loai: 1.6

Bt van de

Nong nghiép 1a mt nganh kinh t& quan trong cua Viét
Nam, trong d6, lua gao la cay tréng cha lyc, cung cép
ngudn luong thuc chinh phuc vu cho nhu cu tiéu dung cua
ngudi dan [1]. Tuy nhién, ngoai san pham chinh Ia théc thi
san xudt lda gao con tao ra lwgng rom ra khéng 13, theo
udc tinh khoang 4 triéu ha dét tréng lua s& thai ra dén 76
triéu t4n rom ra m&i nim. Trudc ddy sau khi thu hoach,
rom ra thudng dung dé dun ndu, 1am thirc 4n cho gia sic,
lgp nha, i chudng, 1am phan bén. Tuy nhién, trong nhing
nim gan day, doi song kinh té, xa hoi phan nao da thay
d6i hon trudc, rom ra khéng con dugc sir dung vao nhing
myc dich nhu truéc kia ma thay vao d6 ngudi nong dan
dét rom ra ngay & ngoai déng ruéng. Day 1a nguyén nhan
gdy 6 nhiém méi trudmg, lam béc hoi dinh dudng bé mit
va thoai hoa dét [2]. Cellulose 1a mot trong nhimg thanh
phan chii yéu cua rom, ra. Cellulose 13 hop chét rat virng
bén, d6 la loai polysaccharide cao phén tir. Trong tu nhién
c6 nhiéu loai VSV ¢c6 kha nang sinh ra cc men lam xuc tac
trong qua trinh phan giai cellulose 3, 4]. Chiing c6 y nghia
rat 16n dbi véi viéc thyuc hién vong tudn hoan carbon trong
tw nhién, gép phan quan trong trong viéc ning cao d9 phi
nhiéu cila dét. Mac du cellulose Ia chét hiru co khong tan
trong nudc, bén vimg nhung lai bj thuy phan d& dang boi
enzyme cellulase do VSV tiét ra [5-7]. HE VSV phén huy
cellulose rat phong phii va da dang, bao gbm ca vi khuin, xa
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khén va nim [3, 7, 8]. Céc vi khuén ¢6 kha ning phan huy
manh cellulose d3 duoc chi ra 1a Bacillus, Cellulomonas,
Vibrio, Archomobacter... [9-16).

Ngay nay, khoa hoc va cong nghé phét trién, cac ché
phdm vi sinh dugc sir dung dé phan hiy rom ra tao thanh
phén bén mang lai nhiéu hiéu qua va lgi ich nhu: Trinh
ngo doc hiru co dg rom ra gly ra, cung cép duoc chit dinh
dudng cho cdy trong, xir ly phé phu li¢u ndng nghiép va
gidm 6 nhiém méi trudng [4]. Da sb cic ché phdm hién nay
thudng sir dung don ching 14 ndm méc Trichoderma [5].
Tuy nhién, ndm Trichoderma chi phaét trién t6t & nhiét do
37°C, trong khi nhiét d6 déng G ngoai troi c6 thé 1én dén
50-60°C nén khéng dem lai hiéu qua cao. Do dé, dé nang
cao hiéu qua xir ly cin chon loc céc ching c6 kha ning chiu
dugc nhiét d6 cao, c6 thé san sinh ra chét trc ché hoic tiéu
di€t cac VSV giy bénh khéc, dé tién hanh 1én men rén theo
kiéu o déng [13].

Trong nghién ciru nay, ching t6i tap trung vao phan lap
cac chung nim, xa khuin va vi khuin tai tinh Vinh Long,
sau d6 khao sat hoat tinh phan giai cellulose cua cac chiing
VSV trén rom ra.

Vat [iéu va phudng phép nghién eitu
Nguyén vit liéu

Trong nghién ctru nay, phé phu liéu néng nghiép duoc
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Abstract:

The results of selecting microorganisms capable of
decomposing cellulose in Vinh Long province showed
that 46 actinomyces, 16 bacterial strains and 7 strains
of fungi which have the ability to degrade cellulose
were isolated and purified in 21 soil, sawdust and straw
samples. Based on Carboxymethyl cellulose activity
test results at the temperature of 40°C, 45'C, and 50°C,
we identified five actinomyces (X20, X7, X39, X4, and
X24), six bacterial strains (V7, V8, V11, V12, V14, and
V16), and four fungal strains (A1, A2, A4, and AS) which
all have strong capabilities to decompose cellulose.
Combining CMC test with straw test, we selected three
actinomyces strains (X7, X24, and X20), two bacterial
strains (V7 and V12), and three fungal strains (A1, A2,
and A4) which have a good heat resistance and strong
straw decomposition capability from agricultural waste
materials.

Keywords: Actinomyces, bacteria, cellulose, fungi,

microorganisms.

Classification number: 1.6

str dung la cac mau dat, rom ra, 14 cdy muc, mun cua... tai 2
huyén Tam Binh va Viing Liém thugc tinh Vinh Long.

Plurong phdp nghién ciru

Phicong phdp phan ldp: Mau dat va rom sau khi lay vé
duge u ¢ 50°C tur 2 dén 3 ngay dé loai bat mot sb chung
VSV khéng ua nhiét. Can 1 g mau dat (0,5 g ddi véi mau
rom) cho vao dng nghiém chita 9 ml nude cat vo tring, ta
dugce do pha loang 107", Dung pipette vo tring hut 1 ml dich
nay chuyén sang dng nghiém chira 9 ml nude cét vo tring,
lac déu ta c6 do pha loang 107, Tiép tuc pha lodng nhu trén
dén cac nong do pha loang thich hgp cho tirng chung VSV.
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Céc mfm duge cdy trén moi truong Gause-1 theo phuong
phép céy ria 206¢ (d6i voi xa khuin), moi truo‘nﬂ Cellulose
Agar (vi khudn) va m01 truong MT (nam) dé th Am 40-42°C.
Sau 3-5 ngiy nudi cdy, l4y ra quan sat bang kinh hién vi va
ghi két qua. Phuong phap dinh danh cac ching vi khuén,
xa khuén va nam dya trén phuong phap cua Vinogradkii
(1952) (trich theo Nguyén Thanh Dat, 2000) [17], Nguyén
Lan Diing va cs (2000) [18] dé phan loai.

Phirong phap do hoat tinh phan giai cellulose: Kha nang
phén giai cellulose cua cac chung VSV dugc xéac dinh trong
diéu kién 0 2 ngay trén céc dia moi truong CMC Agar (xa
khuén), Cellulose Agar (vi khuén) va moi truong MT (ndm)
da khir tring. Loai bo dia bi nhiém. Sir dung thuée nhuém
Lugol do vong phin giai ¢ ngay thu 5.

Phuong phap thir kha nang phdan giai cellulose trén rom
ra dwa trén giam trong lwong co chat: Sau khi thu hoach
lGa, ngudi nong dan thuong co thoi quen x6i dat vai lap
rom ra con sot lai trén déng trong diéu kién ngdp nudc va
cdy miia vu méi. Ly do khién ning suat khong,cao, dét bi
6 nhiém ning va lay lan bénh tir mia vu trude 1a do rom ra
duéi nuéce chua bi hoai muc. Trong khuon kho dé tai nay,
chiing ti bé tri thi nghiém gidng diéu kién néu trén nhim
tim ra chung VSV ¢¢ kha nang phén giai manh rom ra trong
diéu kién ngap nude ¢ nhiét do cao. Cach bd tri thi nghiém
nhu sau:

Rom ra sau khi mang vé duoc cit thanh tirng doan nho
khoang 2 cm (3 g rom da sdy khd hoan toan) cho vao binh
c6 dung tich 60 ml, 6 nude cit ngap bé mat rom. Ding que
cdy lay 1 vong khuin lac VSV cho truc tiép vao binh chira
san rom, day nut lai va dem u ¢ nhiét doé 45°C. Tién hanh
quan sat & cac ngay thir 5, 10, 15 va thu két qua & ngay thi
12. Rom sé dugc ldy ra khoi binh, dem sy khé tuyét doi va
can. Lan luot khao st tit ca cac ching VSV phén lap duoc.

M=ml-m2

Trpng do: M (g) la khéi lugng rom bi phén giai; m1 (g)
la khoi lwong rom ban dau sau khi da sdy kho; m2 (g) 1a
khoi lugng rom sau khi say kha.

Céc két qua thi nghiém duoc xir Iy bing chuong trinh
Data analysis trong Excel.

Két qua nohién eiiu va thao luan
Két quda phan Idp va tuyén chon cdc chung VSV co kha
phan hiy engyme cellulase

Tir 21 mau dat, mat cua, rom ra dugc thu tir mét sb dia
diém khac nhau da phan lap va lam thuan duge 46 chiing
xa khudn, 16 chung vi khuan chiu nhiét va 7 chung nim SOl
khac nhau duoc ky hiéu [a X (xa khuin), V (vi khudn) va A
(cac chung nam) (hinh 1).
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Hinh 1. Céc chiing xa khuan, vi khuin va nim dugc phén lap. I:
Céc chiing xa khudn; Il: Cac chiing vi khuan; Ill: Cac ching nam.

Déi voi xa khuén, dua vao dic diém bén ngoai va mau
sic cua khuan lac, chung t6i chia lam 6 nhém co ban, gom:
Khuén lac dang nhung mau tring (X33, X7, X10, X11, X25,
X5, X12, X8 va X9), khuan lac dang nhung mau xam (X44,
X30, X29, X28, X38, X37, X41, X18, X43, X42, X31,
X46, X6, X16 va X45), khuan lac dang nhung mau xam
trang (X27, X35, X32, X22, X3, X26, X34, X2, X17 va
X1), khuén lac dang nhung mau xanh (X23, X14 va X36),
khuén lac dang mang déo mau nau (X20, X19, X21, X15,
X39, X13, X40 va X4) va khuén lac dang mau do (X24).
CAu trac vi thé ciia nam sgi dugc quan sat dudi kinh hién vi,
chup hinh bao tir, sgi ndm, sau d6 tién hanh dinh danh dén
loai cac chiing nAm dya theo phuong phap dinh danh cia
Nguyén Thanh Pat, Nguyén Lan Diing [17, 18] tai Khoa
Sinh hoc, Truéng Pai hoc Nguyén Tét Thanh.

Két qua dinh gid kha ning phin gidgi CMC ciia cdc
ching VSV

Sau khi phan Iap, chung téi tién hanh khao sat kha ning
phén giai CMC cua cac chung VSV. Méi truong str dung 1a
CMC Agar da duoc chuén bi trude 1 ngay. Trong pham vi
nghién ctru nay, ching téi khao sat & 3 mde nhiét do 1a 40,
45 va 50°C.

Két qua phan giai CMC ciia xa khudn:

Tir két qua do vong phén giai CMC dugc khao sit & cac
moc nhiét dd khac nhau ching toi chon ra dugc cac ching
uu th nhat ¢6 kha ning phén giai CMC & nhiét d cao cu thé:
Tai 40°C, chon ra 10 chung c6 hoat tinh cellulase manh nhét
la cac chung X7, X20, X4, X18, X39, X6, X27, X42, X24
va X15; tai 45°C, chon dugc 10 ching c6 kha ning phan giai
CMC manh nhat 1a X7, X1, X20, X24,X39, X4, X21, X 14,
X15 va X18; khl tang nhiét d¢ dén 50°C hoat tinh cellulase
giam nhung van cao hon 40°C, ty 1¢ D/d trong khoang 1,040
dén 31,337. Trong d6, c6 13 ching phén giai manh CMC
manh nhét, chung t6i chon ra dugc 10 chung c6 hoat tinh
enzyme manh nhét 1a X20, X21, X7, X29, X24, X4, X39,
X1, X6 va X17 (bang 1).

gﬁs‘m\/{é{ Nam 60(6) 6.2018

Bang 1. Ty 1¢ D/d cia cic chiing xa khuin & cac nhiét do khao
sat sau 5 ngay nudi cay.

Gibng  D/d(do&40°C)  D/d (do #45°C)  DJ/d (do & 50°C)
X1 2,970=0,081 21,500+0,666 6,0930,491
X4 8,040+0,080 8,833+0,508 7,1970,020
X6 6,450£0,066 2,490+0,087 6,030+0,081
X7 14,0440,091 26,750+0,333 12,0600,070
X14 2,207+0,019 7,0930,491 1,0830,041
X15 5,039+£0,094 5,280+0,339 3,017+0,021
X16 3,0930,007 3,000£0,665 2,173+0,067
X17 2,616+0,074 3,033£0,335 5.330+0,326
X18 7,519+0,047 3,477+0,600 4,220+0,213
X20 9,003+0,008 18,630£0,498 31,337+0,675
X21 1,9330,076 7,500+0,000 14,970£0,071
X24 5.4160,038 18,54340,918 10,070+0,132
X25 3,700+0,013 3,010£0,154 2,100£0,062
X27 5,589+0,027 1,353£0,067 3,476+0,058
X29 2,404+0,022 2,766+0,906 10,976£0,058
X39 7,230+0,118 8.997+0,139 7,060+0,133
X42 5,427+0,007 2.917£0,315 2,030+0,071

Ghi cha: D (em) la duting kinh vong phan giai CMC; d (cm) 1a duding
kinh khuan lac.

Qua cac diéu kién nhiét do khao sat trén, chonra 5 chung
ndi bat nhit véi nhitng vu diém sau: Déu c6 kha niing phan
giai manh CMC ¢ cic nhiét do khac nhau va khi ting nhiét
dg thi hoat tinh enzyme tang theo hodc giam khong déng
ké 1a cac chung X20 (9,003; 18.63; 31 ,337), X7 (14,044,
26,75; 12,06), X39 (7,23; 8,997; 7,06), X4 (8,040; 8,833;
7,197) va X24 (5,416; 18,543; 10,070).

Két qua phan giai CMC ciia vi khuan chiu nhiét:

Bang 2. Ty | D/d ciia 16 chiing vi khuan 6 cac nhiét dg khao sat
sau 2 ngay nudi cay.

Gibng D/d (do #40°C)  D/d (do i 45°C)  D/d (do & 50°C)
Vi 13,003+0,008 18,94640,157 12,021£0,089
V2 13,930+0,080 18,000:+0,013 10,099:0,132
V3 14,015£0,132 20,367+0,733 18,129:0,149
V4 13,045+0,078 16,063+0,157 17,9930,139
Vs 14,970+0,082 15,037+0,073 13,04120,081
V6 12,036:+0,097 25,957+0,068 18,03240,077
V7 5.659+0,369 19,000£0,013 20,0020,157
V8 11,4600,070 18,9930,279 19,063+0,008
V9 17,983+0,166 14,9930,276 15,010£0,113
V10 23,066+0,076 13,0030,020 13,93020,150
Vil 7.099:0,132 18,096:0,013 22,006£0,015
V12 18,153£0,080 21,060,133 22,030+0,181
VI3 5,513+0,055 22,1040,124 17,090+0,113
V14 8,53240,054 16,030+0,084 19,926+0,146
V15 11,430+0,080 17,073+0,095 13,004£0,125
V16 9,490+0,113 17,066+0,021 22,045+0,145
8 12829 19488 17,126
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Két qua bang 2 cho thiy, cdc ching vi khuan déu co kha
ning phan huy CMC ¢ nhiét d6 cao. Nhiét do ti uu cho vi
khuén phan hity CMC 1a 45°C, hoat tinh nay tuy cé giam khi
tang nhiét d¢ 1én 50°C nhung van cao hon 40°C (19, 488 >
17126 > 12,829). Ta c6 thé chia vi khuan lam 3 nhém gom:

Nhém 1: Hoat tinh cellulase manh gdm cic ching vi
khuin V4, V7, V8, V11, V12, V14 va V16. Kha ning phén
giai CMC cua cic chung nay ting dan khi ting nhiét do tir
40 dén 50°C.

Nhom 2: Hoat tinh cellulase ¢ mirc kha gém cac ching
V3, V6, V13, V15, kha ndng phan giai CMC cua cic ching
nay giam khi tang tir 45 1én 50°C nhung van cao hon mire
40°C.

Nhom 3: Hoat tinh cellulase & mirc trung binh hoéc kha
& cac mau con lai, kha nang phan giai CMC cia cic ching
nay giam hoic tang khi ting tir 45 1én 50°C nhung lai thip
hon murc 40°C nhu V9, V10 hodc cac chung nay tang ¢ murc
45°C nhung lai giam & mic 50°C nhu cac chung V1, V2 va
V5.

Tir céc két qua trén, ching téi quyét dinh chon nhém 1
dé lam dai dién cho nhom ¢ kha nang phian huy CMC manh
clia cac chung vi khuan & nhiét do cao dé tiép tuc nhan sinh
khdi va sir dung cac chung vi khuén nay lam ché pham phan
hiy rom ra ¢ cac nghién clru tiép theo.

Két qua ddanh gid hoat dg cellullase ctia cdc ching nam
soi:

Bang 3. Ty 1& D/d va hoat d¢ cellulase ctia 7 chiing nam sgi.

"STT K¢ higuching  D/d Hoat d§ cellulase (mg/ml)
o Al 245080332 1033

2 A2 23,50£0435 945

3 Ad 245040250 9,87

4 AS 23,50:0,081 9,37

5 A8 225060335 9,00

6 A9 21,00£0,508 8,21

7 All 2000:0332 7,10

Két qua ghl nhan tai bang 3 cho thiy, két qua dinh tinh va
dinh lugng enzyme cellullase ctia 7 chung nam la khic nhau.
Trong do, 4 chung c6 hoat d cellulolase cao nhét 1a chung
Al (10,33 mg/ml), A4 (9.87 mg/l), A2 (9,45 mg/l) va AS
(9,37 mg/l). Tir céc két qua trén chung toi chon ra 4 chung la
Al, A4, A2 va AS trén dé tiép tuc nhan sinh khéi va sir dung
cho viéc 1am ché pham phan huy rom ra sau nay.

Két qud ddinh gid hoat tinh enzyme cellulase cua cdc
chiing VSV trén rom rg

Kér qua khao sat cdc chung xa khudn dén su phan huy
rom ra: 5 chung xa khudn duge danh gid hoat tinh enzyme
cellulase trén rom ra. Két qua duge trinh bay ¢ bang 4
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Bang 4. Két qua khao sat ty 18 D/d va kha nang phan hiy rom ra
clia cac chiing xa khudn tuyén chon 6 nhiét d¢ 45°C.

STT Gibng m2(g M(g T§léM/ml(%) TyléD/d

1 X4 2,19 1} Y043 1641 8,833::0,508
2 X7 2,09 053 2022 26,750+0,333
3 X20 2,11 0,51 19,47 18,630+0,498
4 X24 2,10 052 1985 18,543+0,018
5 X301+ 301 n 050 1908 8,9970,139

Tir bang két qua 4, ching t6i chon ra 3 ching cé kha
ning phan giai rom manh nht theo thir tu tir cao dén thip
1a X7, X24 va X20 véi ty 1& phan trim (%) rom bi phan hiay
lin luot 12 20,22 >19.85 > 19.47. Mot ching VSV co hoat
tinh phan giai CMC cao chua chic dd ¢ hoat tinh phén giai
cellulose cao. Pidu nay hoan toan ding, vi enzyme CMC-
ase chi la 1 trong 4 loai enzyme phan huy cellulose. Do do,
phai lua chon chung c6 kha nang phédn giai cellulose cao
chir khéng phai 14 CMC cao. Tir két qua trén, chi cé 3 ching
X7, X24 va X20 1a c6 kha nang phan giai CMC va cellulose
cao nhit, do dé chung toi chon 3 chung nay la nhom xa
khuén ¢6 kha nidng phén gidai rom ra manh nhét (hinh 2).

Hinh 2. Rom bj phan gidi sau 12 ngay clia 3 chiing xa khudn
manh nhat.

Két qua khao sdt cdac chung vi khudan phan huy rom ra:

Bang 5. Két qua khao sit kha nang phan hiy rom ra va ty 1 D/d
clia cic chiing vi khuin 6 nhigt d 45°C.

STT Gibng m2(® Mg z;i)"? Miml - po 1e Dra

B V7 200 053 2023 19,0000,013
2 V8 212 052 20,15 18,0930,279
3 VI 223 051 1885 18,996£0,013
4 VI2Z 207 055 2099 21,00620,133
5 Vid 2,26 0,56 20,53 16,030+0,084
6 VIe 211 051 1908

17,066+0,021

Twong ty nhu nhém xa khudn, céc ching vi khuan déu co
kha nang phén giai rom ra trong diéu kién ngdp nude hoan
toan. Ty 1& phan hiy rom ra ndm trong khoang 18,85-20,99%.
ty 1€ D/d tir 16-21. Trong 6 chung trén (bang 5), V7 va V12 la
dn dinh nhét voi ty 18 D/d va M/m1 déu cao (19,000 va 20,23;
21,096 va 20,99). Do d6 ching toi quyét dinh chon V7 va
V12 la 2 ching vi khuan manh nhét (hinh 3).
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Hinh 3. Rom bi phan hiy sau 12 ngay clia 2 chiing vi khudn
manh nhat va 16 déi chiing (DC).

Bing danh gia truc quan, sau 12 ngay rom chuyén sang
mau vang sim, trén bé mat nhét, rom mém va xuat hién mui
cia x4c thue vét bj phan hay. O nghiém thirc d6i chimg rom
nga sang mau vang, rom van thd va clng, khong co dau hiéu
bi phén huy.

Két qua khao sat cic chimg ndam dén sy phan hiyy rom ra:

Bing 6. Két qua khdo sat kha niang phén hiy rom ra clia cic
chling nam.

Gibng Ty 1 D/d Ty 1& M/m1 (%)
Al 24,50+0,332 20,61
A2 23,500,435 20,02
A4 24,50£0,250 20,99
AS 23,50+0,081 14,12

Twong tu nhu cac chﬂqg xa khuén, vi khuan, cic chung
nam Al, A2, A4 va A5 déu co6 kha niing phan giai rom ra
trong diéu kién ngép nuéc hoan toan. Ty 1é phan hiy rom ra
nim trong khodng 14,02-20,99% (bang 6). Tir cic két qua
trén, ching t6i stir dung 3 ching ndm A1, A2, va A4 dé tién
hanh céc thi nghiém tiép theo (hinh 4).

s 2 (e

A | f i ..--'.: I
Hinh 4. Rom bi phén hiy sau 12 ngay clia chling vi nam A2 (A)
va |6 déi ching (B).

Két luan

Tir 21 mau dét, mat cua, rom ra & cac dia ban khac nhau
thudc tinh Vinh Long da phéan ldp va chon loc duge 46
ching xa khuan, 16 chung vi khuédn va 7 chung vi nim chiu
nhiét déu cé kha nang phan giai cellulose.

Dua vao két qua thu hoat tinh CMC qua cac mirc nhiét
d6 40, 45 va 50°C chon lgc dugc 5 ching xa khuédn c6 kha
nang phan giai CMC manh la X20, X7, X39, X4, X24; 6
chung vi khuan 1a V7, V8, V11, V12, V14 va V16; 4 ching
nam la A1, A2, Ad va AS.

Két hgp hai két qqa the CMC va rom ra da tuyén chon
dugc 3 chung xa khuan (X7, X24, X20), 2 ching vi khuan

o o s

(V7,V12) va 3 ching nim (A1, A2 va A4) c¢6 kha ning chiu
nhiét va phén giai rom ra manh tir phé phu liéu ndng nghiép.
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