s Khoa hoc Tu nhién

Phan lap cac chung vi sinh vat
co kha nang phan giai cellulose manh
phuc vu san xuat ché pham phan huy rom ra
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Tém tit:

Két qua tuyén chon cac chiing vi sinh vt (VSV) ¢6 kha ning phén giai cellulose trén dia ban tinh Vinh Long ciia
21 méu dit, rom ra di phan 1ap dwoc 46 chiing xa khuén, 16 chiing vi khuédn va 7 chiing nAm chiu nhiét déu cé kha
niing phan giii cellulose. Dua vao két qua thir hoat tinh CMC qua cac mirc nhiét d9 40, 45 va 50°C chon loc duge 5
chiing xa khuén c6 kha nang phan giai CMC manh la X20, X7, X39, X4, X24; 6 chiing vi khuin 1a V7, V8, V11, V12,
V14 va V16; 4 chiing nAm la A1, A2, A4 va A5. Két hop hai két qua thir CMC va rom ra di tuyén chon dwoc 3 chiing
xa khuén (X7, X24, X20), 2 chiing vi khuin (V7, V12) va 3 chiing nim (A1, A2, A4) ¢6 kha niing chiu nhiét va phan

gidi rom ra manh tir phé phu liéu néng nghiép.

T khoa: Celllulose, nd'm, vi khmfn, vi sinh vit, xa khudn.

Chi s6 phén loai: 1.6

Néng nghiép 1a mot nganh kinh té quan trong ctia Viét
Nam, trong d6, lua gao 1a cdy trong chu luc, cung cip
ngudn lwong thuc chinh phyc vu cho nhu cau tiéu ding cua
ngudi dan [1]. Tuy nhién, ngoai san pham chinh 14 thoc thi
san xuat lua gao con tao ra lugng rom ra khéng 15, theo
uée tinh khoang 4 triéu ha dat trong lua s& thai ra dén 76
triéu tin rom ra mdi nam. Trudc day sau khi thu hoach,
rom ra thuong ding dé dun ndu, lam thac 4n cho gia suc,
lop nha, 0 chudng, lam phan bon. Tuy nhién, trong nhiing
niam gan day, doi song kinh té, xi hoi phan nao di thay
ddi hon trude, rom ra khong con dugce st dung vao nhiing
muc dich nhu truéc kia ma thay vao d6 nguoi nong dan
d6t rom ra ngay & ngoai dong rudng. Py 1a nguyén nhan
gdy 6 nhiém méi truong, 1am bdc hoi dinh dudng bé mit
va thodi hoa dat [2]. Cellulose 14 mot trong nhirng thanh
phan chu yéu ciia rom, ra. Cellulose 1a hop chat rat ving
bén, do 1a loai polysaccharide cao phan tir. Trong ty nhién
¢6 nhiéu loai VSV ¢6 kha ning sinh ra cac men lam xuc tic
trong qua trinh phan gidi cellulose [3, 4]. Chiing c6 ¥ nghia
rat 16n d6i vé6i viée thuc hién vong tuan hoan carbon trong
tu nhién, gop phan quan trong trong viéc ning cao do phi
nhiéu cua dit. Mic du cellulose 1a chat hiru co khong tan
trong nudc, bén ving nhung lai bi thuy phan dé dang boi
enzyme cellulase do VSV tiét ra [5-7]. H& VSV phén huy
cellulose rat phong phi va da dang, bao gdm ca vi khuén, xa
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khan va ndm [3, 7, 8]. Céc vi khuén c6 kha ning phan huy
manh cellulose da duoc chi ra la Bacillus, Cellulomonas,
[9-16].

Vibrio, Archomobacter...

Ngay nay, khoa hoc va cong nghé phat trién, cac ché
pham vi sinh dugc sir dung dé phan huy rom ra tao thanh
phan bon mang lai nhiéu hiéu qua va loi ich nhu: Tranh
ngd doc hitu co do rom ra giy ra, cung cip duoc chit dinh
dudng cho cdy trong, xur 1y phé phu liéu nong nghiép va
giam 6 nhiém méi truong [4]. Pa sé cac ché pham hién nay
thuong sir dung don ching 1a ndm médc Trichoderma [5].
Tuy nhién, nAm Trichoderma chi phat trién t6t & nhiét do
37°C, trong khi nhiét d6 déng 1 ngoai troi c¢6 thé 1én dén
50-60°C nén khong dem lai hiéu qua cao. Do d6, dé nang
cao hiéu qua xtr 1y can chon loc cac chung c6 kha nang chiu
duoc nhiét d6 cao, co thé san sinh ra chét tc ché hoic tiéu
diét cac VSV gay bénh khac, dé tién hanh 1én men rin theo
kiéu u déng [13].

Trong nghlen cuu nay, chung t6i tap trung vao phan lap
cac ching nam, xa khuan va vi khuan tai tinh Vinh Long,
sau d6 khao sat hoat tinh phan giai cellulose cua cac chung
VSV trén rom ra.

Vat liéu va phuong phap nghién ciu
Nguyén vt liéu

Trong nghién cru nay, phé phu liéu nong 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.

bacteria, cellulose,

Keywords: Actinomyces, fungi,

microorganisms.

Classification number: 1.6

su dung la cac mau dat, rom ra, 14 cdy myc, mun cua... tai 2

huyén Tam Binh va Viing Liém thudc tinh Vinh Long.
Phuwong phdap nghién ciru

Phwong phdp phdn ldp: Mau dat va rom sau khi lay vé
dugce 1 & 50°C tir 2 dén 3 ngay dé loai bét mot sb ching
VSV khong wa nhiét. Can 1 g mau dét (0,5 g d6i véi mau
rom) cho vao dng nghiém chtra 9 ml nude cit vo triung, ta
duogc d6 pha loang 10-'. Dung pipette vo trung hiit 1 ml dich
nay chuyén sang 6ng nghiém chira 9 ml nude cit vo tring,
lic déu ta c6 do pha lodng 102 Tiép tuc pha lodng nhu trén
dén cac ndng do pha lodng thich hop cho timg ching VSV.
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Céac méu dugc cdy trén moi trudng Gause-1 theo phuong
phap céy ria goc (d6i voi xa khudn), moi trudng Cellulose
Agar (vi khuin) va méi truong MT (nam), dé ti 4m 40-42°C.
Sau 3-5 ngay nudi cdy, 1y ra quan sat bang kinh hién vi va
ghi két qua. Phuong phép dinh danh cac chung vi khuan,
xa khuan va nim dya trén phuong phép cua Vinogradkii
(1952) (trich theo Nguyén Thanh Dat, 2000) [17], Nguyén
Lan Diing va cs (2000) [18] dé phan loai.

Phuwong phap do hoat tinh phdn gidi cellulose: Kha nang
phan giai cellulose cia cac chung VSV dugc xac dinh trong
diéu kién ¢ 2 ngay trén cac dia moi truong CMC Agar (xa
khuén), Cellulose Agar (vi khuan) va méi truong MT (ndm)
da khir tring. Loai bo dia bi nhiém. Sir dung thudc nhuém
Lugol do vong phan giai ¢ ngay tha 5.

Phuwong phap thur kha nang phan giai cellulose trén rom
ra dua trén giam trong luong co chdt: Sau khi thu hoach
laa, nguoi nong dan thuong co thoi quen xoi dat vai lap
rom ra con sot lai trén dong trong didu kién ngap nudc va
cay miia vu méi. Ly do khién ning suit khong cao, dat bi
6 nhiém nang va lay lan bénh tir mua vu trude 1a do rom ra
dudi nudce chua bi hoai muc. Trong khudn khé dé tai nay,
chung t6i bd tri thi nghiém gidng didu kién néu trén nham
tim ra ching VSV c¢6 kha nang phan giai manh rom ra trong
diéu kién ngdp nudc ¢ nhiét do cao. Cach bd tri thi nghiém
nhu sau:

Rom ra sau khi mang vé dugce cit thanh tung doan nho
khoang 2 cm (3 g rom da say kho hoan toan) cho vao binh
c() dung tich 60 ml, d6 nudc cat ngap bé mit rom. Dung que
cay ldy 1 vong khuan lac VSV cho truc tiép vao binh chira
san rom, ddy nit lai va dem 0 & nhiét d6 45°C. Tién hanh
quan sat & cac ngay thir 5, 10, 15 va thu két qua ¢ ngay thir
12. Rom sé& dugc liy ra khoi binh, dem sdy kho tuyét dbi va
can. Lan luot khao sat tit ca cac ching VSV phan 1ap duoc.

M=ml -m2

Trong d6: M (g) 1a khéi lugng rom b phan giai; m1 (g)
1a khdi lugng rom ban dau sau khi da sdy kho; m2 (g) 1a
khéi lwong rom sau khi sdy kho.

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

Két qua nghién ciiu va thao luan

K&t qud phan Igp va tuyén chon cic chiing VSV cé kha
Pphén hiiy enzyme cellulase

Tu 21 mau dat, mat cua, rom ra duge thu tr mot sé dia
diém khac nhau da phan 1ap va lam thuan dugc 46 chung
xa khuan, 16 chung vi khuan chju nhiét va 7 ching ném SOl
khac nhau dugc ky hiéu la X (xa khuan), V (vi khuan) va A
(cac ching ndm) (hinh 1).
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Hinh 1. Céc chiing xa khuan, vi khudn va ndm dugc phan lap. I:
Cac chiing xa khudn; 1I: Cac chiing vi khuén; 11l: Cac chiing ndm.

bdi v6i xa khuén, dua vao dic diém bén ngoai va mau
sdc cua khuan lac, chung t6i chia lam 6 nhéom co ban, gém:
Khuén lac dang nhung mau tréng (X33, X7, X10, X11, X25,
X5, X12, X8 va X9), khuén 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 khuan lac dang mau do (X24).
Céu trac vi thé ciia nAm soi duoc quan sat dudi kinh hién vi,
chup hinh bao tur, soi nam, sau d6 tién hanh dinh danh dén
lodi cac ching nidm dua theo phuong phap dinh danh cua
Nguyén Thanh Dat, Nguyén Lan Diing [17, 18] tai Khoa
Sinh hoc, Truong Pai hoc Nguyén T4t Thanh.

Két qud danh gia kha nang phan giai CMC ciia cdc
chiing VSV

Sau khi phan 1ap, chung toi tién hanh khao sat kha nang
phan gidi CMC cua cac chung VSV. Moi truong st dung la
CMC Agar da dugc chuan bi truée 1 ngay. Trong pham vi
nghién ctru nay, ching t6i khao sat ¢ 3 mdc nhiét do 1a 40,
45 va 50°C.

Két qua phdn gidi CMC ciia xa khudn:

Tir két qua do vong phan giai CMC dugc khao sat & cac
méc nhiét dd khac nhau chung t6i chon ra dugc cac chung
wu ti nhat c6 kha nang phan giai CMC & nhiét d6 cao cu thé:
Tai 40°C, chon ra 10 chiing c¢6 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 ¢6 kha nang phan giai
CMC manh nhit 1a X7, X1, X20, X24, X39, X4, X21, X14,
X15 va X18; khi tang nhiét do 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 chung phan giai manh CMC
manh nht, chung t6i chon ra dugc 10 chung c6 hoat tinh
enzyme manh nhat 1a X20, X21, X7, X29, X24, X4, X39,
X1, X6 va X17 (bang 1).
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Bang 1. Ty lé D/d clia cac chiing xa khudn & cac nhiét d¢ khao
sat sau 5 ngay nudi cay.

Gibng D/ (do640°C)  D/d(do #45°C)  D/d (do & 50°C)
X1 2,970+0,081 21,500+0,666 6,093+0,491
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 14,044+0,091 26,750+0,333 12,060+0,070
X14 2,207+0,019 7,0930,491 1,0830,041
X15 5,039+0,094 5,28040,339 3,017+0,021
X16 3,093+0,007 3,000+0,665 2,1730,067
X17 2,616:0,074 3,033£0,335 5,330+0,326
X18 7,519+0,047 3,477+0,600 4220+0,213
X20 9,003+0,008 18,630£0,498 31,3370,675
X21 1,933+0,076 7,500+0,000 14,970+0,071
X24 5,416£0,038 18,543+0,918 10,070+0,132
X25 3,700+0,013 3,010+0,154 2,1000,062
X27 5,58940,027 1,3530,067 3,476+0,058
X29 2,404+0,022 2,766+0,906 10,976+0,058
X39 7,2300,118 8,9970,139 7,060+0,133
X42 5,427+0,007 2,917+0,315 2,030+0,071

Ghi chd: D (cm) la dudng kinh vong phan gidi CMC; d (cm) la dudng
kinh khuan lac.

Qua cac diéu kién nhiét do khao st trén, chon ra 5 chung
n6i bat nhat v6i nhimng uu diém sau: Déu c6 kha nang phan
giai manh CMC ¢ céac nhiét do khac nhau va khi tang nhiét
do6 thi hoat tinh enzyme tang theo hodc giam khong dang
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 ctia vi khudn chiu nhiét:

Bang 2. Ty I&¢ D/d ctia 16 chiing vi khudn & cac nhiét d khao sat
sau 2 ngay nudi cay.

Gibng D/d (do 640°C)  D/d (do #45°C)  D/d (do & 50°C)
Vi 13,003£0,008 18,946+0,157 12,0210,089
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 15,0370,073 13,041£0,081
V6 12,03620,097 25,957+0,068 18,032+0,077
V7 5,659+0,369 19,000+0,013 20,0020,157
V8 11,46020,070 18,993+0,279 19,0630,008
V9 17,9830,166 14,993+0,276 15,010+0,113
V10 23,066+0,076 13,003+0,020 13,930£0,150
Vil 7,099+0,132 18,99620,013 22,006+0,015
Vi2 18,153+0,080 21,096+0,133 22,030+0,181
Vi3 5,51340,055 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 13,0040,125
Vi6 9,490+0,113 17,066=0,021 22,045+0,145
7B 12,829 19,488 17,126
34



Két qua bang 2 cho thdy, cac chung vi khuan déu c6 kha
nang phan huy CMC ¢ nhiét d0 cao. Nhiét do t6i wu cho vi
khuan phan hity CMC 1a 45°C, hoat tinh nay tuy c6 giam khi
tang nhiét d6 1én 50°C nhung van cao hon 40°C (19,488 >
17,126 > 12,829). Ta c6 thé chia vi khuan 1am 3 nhém gom:

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

Nhom 2: Hoat tinh cellulase & mirc kha gom cac ching
V3,V6, V13, V15, kha nang phan gidi CMC cua céc chiung
nay giam khi tang tir 45 1én 50°C nhung van cao hon mic
40°C.

Nhom 3: Hoat tinh cellulase & mure trung binh hoac kha
& cac mau con lai, kha ning phan gidi CMC cua cac ching
nay giam hodc tang khi tang tir 45 1én 50°C nhung lai thip
hon mirc 40°C nhu V9, V10 hoac cac chung nay tdng ¢ murc
45°C nhung lai giam & mtc 50°C nhu cac chung V1, V2 va
V5.

Tir cac két qua trén, ching toi quyét dinh chon nhom 1
dé 1am dai dién cho nhém c6 kha nang phan hity CMC manh
cua cac chung vi khuén & nhiét d6 cao dé tiép tuc nhan sinh
khdi va sir dung céc chung vi khuan nay lam ché pham phan
huy rom ra & cac nghién ctru tiép theo.

Két qua danh gid hoat d¢ cellullase cia cdc ching ndam
SO1i:

Bang 3. Ty lé D/d va hoat do cellulase ctia 7 chliing ndm sgi.

STT Ky hiéu chiing D/d Hoat do cellulase (mg/ml)
1 Al 24,50+0,332 10,33

2 A2 23,50+0,435 9,45

3 A4 24,500,250 9,87

4 A5 23,50+0,081 9,37

5 A8 22,50+0,335 9,00

6 A9 21,00+0,508 8,21

7 All 20,000,332 7,10

Két qua ghi nhén tai bang 3 cho thiy, két qua dinh tinh va
dinh luong enzyme cellullase ctia 7 ching ndm 1a khac nhau.
Trong d6, 4 ching c6 hoat do cellulolase cao nhét 1a ching
Al (10,33 mg/ml), A4 (9,87 mg/l), A2 (9,45 mg/l) va AS
(9,37 mg/l). Tir cac két qua trén ching t6i chon ra 4 chung 1a
Al, A4, A2 va A5 trén d& tiép tuc nhan sinh khdi va sir dung
cho viéc 1am ché pham phan hily rom ra sau nay.

Két qua danh gia hoat tinh engyme cellulase cua cdc
chiing VSV trén rom ra

Két qua khdo sdt cac ching xa khuan dén sw phan hiy
rom rq. 5 chung xa khuan dugc danh gia hoat tinh enzyme
cellulase trén rom ra. Két qua duoc trinh bay ¢ bang 4.
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Bang 4. K&t qua khao sat ty 1é D/d va kha nang phan hiy rom ra
clia cac chiing xa khuan tuyén chon & nhiét d¢ 45°C.

STT Gibng m2(g M(g TyléM/ml (%) TyléD/d

1 X4 2,19 043 16,41 8,833+0,508
2 X7 2,00 053 2022 26,750+0,333
3 X20 2,11 0,51 1947 18,6300,498
4 X24 2,10 052 1985 18,543+0,918
5 X39 2,11 0,50 19,08 8,997+0,139

Tir bang két qua 4, chung toi chon ra 3 ching ¢6 kha
nang phan giai rom manh nhét theo tht ty tir cao dén thap
1a X7, X24 va X20 v6i ty 18 phan trim (%) rom bi phan hity
lan luot 1a 20,22 >19,85 > 19,47. Mot ching VSV c¢o6 hoat
tinh phan giai CMC cao chwa chéc dé ¢ hoat tinh phan giai
cellulose cao. Piéu nay hoan toan dang, vi enzyme CMC-
ase chi la 1 trong 4 loai enzyme phan huy cellulose. Do do,
phai Iya chon ching c6 kha nang phan giai cellulose cao
chir khong phai 1a CMC cao. Tir két qua trén, chi ¢6 3 chung
X7, X24 va X20 la ¢6 kha nang phan giai CMC va cellulose
cao nhat, do d6 chang t6i chon 3 chung nay la nhém xa
khuan c6 kha ning phéan giai rom ra manh nhét (hinh 2).

Hinh 2. Rom bj phan giai sau 12 ngay cta 3 ching xa khuin
manh nhit.

Két qua khdo sat cac ching vi khudn phan hiyy rom ra:

Bang 5. K&t qua khao sat kha nang phan hdy rom ra va ty 1é D/d
clia cac chiing vi khuan 6 nhiét do 45°C.

STT Gibng m2( Mg (T‘,z)'e M/mL o 1e Dra

1 V7 2,09 0,53 20,23 19,000+0,013
2 V8 2,12 0,52 20,15 18,9930,279
3 Vil 2,23 0,51 18,85 18,996+0,013
4 VI2 2,07 0,55 20,99 21,096+0,133
5 Vi4 2,26 0,56 20,53 16,030+0,084
6 V16 2,11 0,51 19,98 17,066+0,021

Tuong ty nhu nhom xa khuan, cac ching vi khuan déu co
kha ning phan giai rom ra trong diéu kién ngap nudc hoan
toan. Ty 1& phan hity rom ra nam trong khoang 18,85-20,99%,
ty 1€ D/d tir 16-21. Trong 6 chung trén (bang 5), V7 va V12 1a
6n dinh nhat voi ty 16 D/d va M/m1 déu cao (19,000 va 20,23;
21,096 va 20,99). Do d6 ching t6i quyét dinh chon V7 va
V12 1a 2 chiing vi khuan manh nhét (hinh 3).
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Hinh 3. Rom bi phan hiy sau 12 ngay clia 2 chiing vi khuin
manh nhat va 16 déi ching (PC).

Bang danh gia truc quan, sau 12 ngay rom chuyen sang
mau vang sim, trén bé mat nhét, rom mém va xuat hién mui
cua xac thyuc vat bi phan huy O nghiém thirc ddi chung rom
nga sang mau vang, rom van tho va cting, khong c6 dau higu
bi phan huy.

Keét qud khao sat ciac chiing nam den sy phan hiyy rom ra:

Bang 6. Két qua khao sat kha nang phan hdy rom ra clia cac
ching nam.

Gibng Ty 1&¢ D/d Ty 18 M/m1 (%)
Al 24,50+0,332 20,61
A2 23,50+0,435 20,02
A4 24,50+0,250 20,99
A5 23,50+0,081 14,12

Tuong ty nhu cac chung xa khuéan, vi khuén, cac ching
nam Al, A2, A4 va A5 déu c6 kha ning phéan giai rom ra
trong diéu kién ngap nudc hoan toan. Ty 18 phan hity rom ra
nam trong khoang 14,02-20,99% (bang 6). Tir cac két qua
trén, chung toi su dung 3 chung nim A1, A2, va A4 dé tién
hanh céc thi nghlem tlep theo (hlnh 4).

Hinh 4. Rom bi phan huy sau 12 ngay cla chling vi nAm A2 (A)
va 16 doi ching (B).

Keét luan

Tir 21 mau dat, mat cua, rom ra & cac dia ban khac nhau
thudc tinh Vinh Long da phan lap va chon Igc duorc 46
chung xa khuin, 16 chung vi khuén va 7 ching vi nim chiu
nhiét déu c6 kha ning phan giai cellulose.

Dua vao két qua tht hoat tinh CMC qua cac murc nhiét
d6 40, 45 va 50°C chon loc dugce 5 chung xa khuén c6 kha
nang phan gidai CMC manh la X20, X7, X39, X4, X24; 6
chung vi khuan 1a V7, V8, V11, V12, V14 va V16; 4 ching
nam 1a A1, A2, A4 va AS.

Két hop hai két qua thar CMC va rom ra da tuyén chon
duoc 3 chung xa khuan (X7, X24, X20), 2 chung vi khuan
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(V7,V12) va 3 ching nam (A1, A2 va A4) c¢6 kha nang chiu
nhiét va phan gidi rom ra manh tr ph€ phu li¢u ndéng nghiép.
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