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(XA KHUAN Streptomyces thermocarboxydus)
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TOM TAT
Muc tiéu: Xéac dinh anh hudng cua néng dé co chét cellulose, nhiét d6, pH ban dau thoi gian nudi

cdy dén kha nang sinh téng hop cellulase ngoai bao ctia chiing MIP_GN36 (xa khuén Streptomyces
thermocarboxydus).

Doi twong, phwong phap: Streptomyces thermocarboxydus MIP_GN36 duwoc hoat héa tir bo suwu tap
ching vi sinh vat thuéc Khoa Vi sinh vét, Vién Y hoc dw phong Quén déi. Xac dinh hoat tinh cellulase ctia
ching MIP_GN36 bang phuong phép dinh lwong dwong khir (theo Miller, 1959).

Két qua: Diéu kién thich ho’p dé chiing xa khuén MIP_GN236 sinh tong ho’p cellulase cao nhét gém: & nhiét
dé 45°C; pH ban déu 7,0; nong do co chét cellulose 1 5%, sau 120 gla nuéi cay hoat tinh enzyme la 22,5
U/mL. Pay la tién dé cho céc nghién ctru tiép theo dé tao ché phédm vi sinh xt Ii rac thai hitu co.

T khéa: Streptomyces thermocarboxydus, MIP_GN36, cellulase.
ABSTRACT

Objectives: These studies aim to determine the effects of some factors (cellulose substrate concentration,
temperature, pH, time fermentation) on the ability to synthesize extracellular cellulase of the Streptomyces
thermocarboxydus MIP_GN36.

Subjects, methods: MIP_GN36 was activated from the preserved type of Microbial collection of the
Department of Microbiology-Military Institute of Preventive Medicine. Cellulase activity of MIP_GN36 was
determined by the reducing sugar quantification method according to Miller (1959).

Results: Suitable conditions for biosynthesize cellulase by MIP_GNG36 strain are at a temperature of 45°C,
pH of 7.0, cellulose substrate concentration of 1.5% and after 120 hours of fermentation, the cellulase
activity is 22.5. U/mL. This result will be the basis for further research to produce bioproducts for waste
treatment.
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1. DAT VAN BE

Cellulase la chét xuc tac sinh hoc quan trong
dwoc ing dung réng rai trong thwe t&, nhw trong qua
trinh phan hly la cay va cac hop chét tir cellulose.
Cellulase (EC 3.2.1.4) xuc tac qua trinh thay phan
lién két 1,4-R-Glucoside trong cellulose tao thanh

rung, cay chét), rac thai néng nghiép (rom ra), rac
thai sinh hoat, rac thai céng nghiép... néu khéng
duwoc st dung hodc khong duoc tai ché sé gay 6
nhiém méi trwéng. Do do, viéc nghién clru san xuét
ra lwong 16n cellulase dé xt [ ngudn sinh khéi giau
cellulose 1a diéu rat can thiét.

cac oligosaccharit va dwong don. Enzyme nay
déng vai trd quan trong trong tw nhién bang cach
phan hdy polysaccharide, mét chét trong thanh
phan vach té bao thwc vat [1]. Cellulase cé thé
duwoc sinh tbng hop tlr nhiéu nhém sinh vat nhw
nam, vi khuén, xa khuan, dong vat nguyén sinh va
thye vat. Trong do, viéc thu nhan cellulase tir cac
loai vi sinh vat rat dwoc coi trong béi khé nang sinh
trwdng voi téc d6 nhanh, sé lwong I&én va hoat tinh
enzyme cao. Cac san pham ti thuc vat (canh la
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Xa khuan thuwong ton tai trong déat, 14, rac thai,
trdm tich cGa hé sinh thai nwéc ngot va bién. Xa
khuan déng vai trd quan trong trong qué trinh phan
hady cellulose béng cach tiét ra enzyme ngoai bao.
Chi Streptomyces 1a chi chiém wu thé trong xa
khuan, cung cép cellulase chi yéu tir ngoai bao
va dwoc coi 1a “nha san xuat” cellulase nhiéu nhét.
Chung t6i khao sat cac yéu t6 anh hwéng dén sinh
tdng hop cellulase ngoai bao cla chiing xa khuén
Streptomyces thermocarboxydus MIP_GN36, dinh
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hwéng trng dung san xuét ché pham cellulase tir
chiing xa khuan MIP_GN36 trong thoi gian ti.

2. DOl TUONG, PHUONG PHAP NGHIEN CUrU
2.1. B6i twong nghién ctru

Chung xa khuén Streptomyces
thermocarboxydus MIP_GN36 phan lap tir dat
vung ré cay Girng khu viee huyén Khoai Chau, tinh
Hwng Yén; lwu gitr trong bo swu tap gibng tai Khoa
Vi sinh vat, Vién Y hoc dw phong Quan doi.

2.2. Phwong phap nghién ctru

- VVat liéu méi trwong st dung trong cay chuyén
va bao quan chung [2]: ISP4 (g/L) tinh bét 5; cao
nam men 2; NaCl 1; Agar 20.

- Moi trwdng st dung cho nghién clru 1€n men
sinh téng hop cellulase: méi trwong A2 (cao thit
3g/L; peptone 5g/L; glucose 10g/L; pH 7,0); mbi
trwong Bennet (cao ndm men 1,0g/L; cao thit
1,0g/L; glucose 10,0g/L; pH 7); mbi trwdng 79
(glucose 10g/L; peptone 10g/L; NaCl 6g/L; pH 7,0).

- Co chét carboxymethyl cellulose (CMC)
(Merck) b sung vao méi méi trudng 0,5%.

T4t ca cac thi nghiém tién hanh trong binh tam
giac 250 ml chra 50 ml dich méi trwdng, bd sung
2% dich nhan giéng 24 gi¢ (OD A600 nm = 0,7), téc
dd l&c 150 vong/phat. Sau 4 ngay nudi cdy, li tam
10.000 vong/phut, 4°C, loai bd sinh khéi, thu dich
cellulase thé va xac dinh hoat tinh cellulase.

- Cay phat sinh chiing loai dworc thiét 1ap trén co
s& khodng cach di truyén theo Kimura bang viéc st
dung phwong phap Neighbor-joining dwa trén phan
mém MEGAG [3].

- Hoat héa chiing: hoat héa MIP_GN36 tir éng
nghiém sang dia petri chira moi tred'ng thach ISP4.
Sau 3-5 ngay nuéi cdy, quan sat hinh thai khuan lac
va s thuan khiét chang. Tiép tuc cay chuyén sang
moi trwong ISP4 dich thé, 1ac tbe d6 150 vong/phdt,
st dung binh gidéng cép | cho céac thi nghiém xac
dinh hoat tinh sinh tdng hop cellulase.

- Xac dinh hoat tinh cellulase theo Miller (1959)
[4]: dwa trén co s& khi duwong khir (sdn pham thiy
phan cla cellulose) phan (ng voéi thubc ther 3,5-
acid dinitrosalicylic (DNS) ¢c6 mau vang chanh tao
thanh 3-amino, 5-nitro salicylic acid c6 mau dé cam
va hép thu cuc dai & budc séng 540 nm. Cudng dod
mau clia san pham phan (ng ti 1& thuan v&i luong
dwong khr dworc tao ra nhd hoat dong xuc tac clia
cellulase. H6n hop phan tng gébm 300 L CMC 1%
(trong dém sodium acetate 0,05M; pH 5,0) v&i 150 pL
dich enzyme thé dwoc U & 50°C trong 30 phut. Ngirng
phan rng bang cach bé sung 600 pL DNS, hén hop
dwoc dun soi trong 5 phut dé tao mau. Do dd hap
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phu quang ctia san pham tao thanh & buwéc séng 540
nm. Mét don vi hoat tinh clia enzyme dwoc dinh nghia
la lwong enzyme c6 kha nang xdc tac chuyén héa 1
umol glucose trong 1 phut & diéu kién thi nghiém.

3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Xay dwng cay phat sinh chuing loai

- Xay dwng cay phat sinh chiing loai:

KY629529.1 Stepiomyees thermocarbaxydus strain K18
EM378603.] Streptonmees thermacarboxydus strain BCL-25 165
MIWT23197.1 Streptontpees thermocosbaxyis siin PFé-1
FRE4596.2.1 Smepiomyces thermocarbexydis partiad 165 ritNA
MHS10176.1 Streplom, (jdas strain 72

MIP GX36

MT083968.1 Streplomyces thermocarbarydus strain T¥190-18 165
MIP90030.1 Steeptompees viridochremsgenes strain ROAL31
HQ830404.1 Streptomyces akiyashiensis steain $81

MT338301.1 Streptomyees gancidicus sirain Kris?

KT905451.1 Stregiomyees flevamacrosparns strain EATJ-S3
MNS34411 Strep sirain MAB30
MGI947501 is sirmin IMB1¢-153
EJ784514.0 Strepfomyees scopuliriais strain SCSI0 2146

KF304797) i8 strain 415
LL‘: MNY02069.1 Streplamyees araijonise sirsin HSA2
GU383161.1 Streptomyces grisews sirain DSM 40932

MGa2T75 Bacillus subfidis strain VEN2S
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Hinh 1. A, B: Hinh thai khuén lac va céu tric sinh
bao tir ching xa khuan MIP_GN36 sau hoat hda;
C: Céy phét sinh loai cua chung dura trén 16s rRNA.

Trong nghién ctru trwdc, ching MIP_GN36 da
dwoc gidi trinh tw 16s rRNA (1183 nu) va dwoc so
sanh trén GenBank [2]. O’ nghién clru nay, ching
t6i xay dwng cay phat sinh ching loai dwa trén phan
mém MEGA 6, trinh tw gen 16S-rRNA clia chiing
MIP_GN36 c6 d6 twong déng cao > 99% v&i cac
trinh tw gen 16S-rRNA clia cac xa khuan thudc chi
Streptomyces 1a S. thermocarboxydus KTY190 ma
s6 MT083968.1; S. thermocarboxydus strain 72 ma
s6 MH910176.1; S. thermocarboxydus strain PF6-1
ma s6 MW723197.1; S. thermocarboxydus BCL-15
ma sb KM78603.1; S. thermocarboxydus K1B ma sb
KY628829.1 (hinh 1).

Theo cong bb clia Wasana Suyotha (2023), S.
thermocarboxydus ME742 cé kha nang phan gidi
tét lignocellulose chat thai clia cac nha may ché
bién d&u co, thic day qua trinh phan hay, giam thoi
gian G xudng cdn mét niva [5]. Kano Kasuga (2018)
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da coéng bd chiing S. thermocarboxydus C42 vira
c6 kha nang phan huy cellulose, vira cd kha nang
sinh khang sinh. Nhém nghién clru da nhan dong
cac gen lién quan dén 2 qua trinh nay va biéu hién
thanh cbng trén Escherichia coli JM109 [6]. Nhw
vay, chiing MIP_GN36 ciing c6 két qua nghién ctru
trung v&i Kasuga. Bai bao trwdc da trinh bay hoat
tinh sinh khang sinh ctda ching MIP_GN36 [2].
Trong bai bao nay, chung tbi tap trung nghién ctru
hoat tinh sinh cellulase.

3.2. Nghién ctru anh hwéng cua cac diéu kién
I&én men cho sinh tdng hop cellulase ctia ching
xa khuan MIP_GN36

- Anh hudng cha méi truong lén men: S.
thermocarboxydus MIP_GN36 sinh tdng hop cellulase
cao nhétla méi trwong A2 (dat 14,75 U/ml), méi treong
Bennet (dat 10,54 U/ml) va mdi tredng 79 (dat 9,73 U/
ml). Do vay, méi trudrng A2 ¢ bd sung 0,5% CMC;
1% glucose; 0,5% pepton va 0,3% cao thit dwoc st
duna cho cac nahién ciru tiéo theo (hinh 2).

2 10

Hoat tinh cellul

Bennet
Méi trwréng nudl cly

Hinh 2. Hoat tinh cellulase trén
céc moéi truong nudi cay.

El-Naggar (2014) khéo sat mdi trwdng nudi cay
ching xa khuan S. albogawnolus st dung mot sd
ngudn cacbon khac nhau, thdy ba mia, bot cellulose,
rom bui, cdm ltia mi va trdu lam tang kha nang sinh
tdng hop cellulase so v&i co chat CMC. Cellulase
clia chiing dat cao nhéat trén méi truéng ¢ ba mia
(41,54 U/mL) va sinh tdng hop cellulase thap nhét
trong méi trwdng bb sung sucrose la nguén carbon
(14,07 U/mL) [7]. Theo mot s6 tac gia khac thi tinh
bot va maltose lam (¢ ché san xuét cellulase lan
lwot b&i chiing xa khuan Streptomyces sp. BRC1
va BRC2. Trong khi glucose va cellobiose cho kha
nang cam (ng tét dé& hinh thanh cellulase bdi 2
chaing nay [8]. Theo EI-Naggar va cong sw (2014)
thi chiing xa khuén nghién ctru ciing sinh téng hop
cellulase cao nhéat trén moi treong co6 chira nguon
nito’ la pepton [7]. Nhw vay, nguon dinh dwdng rat
quan trong trong viéc smh tdng hop enzyme tw cac
ching xa khuan va méi chang lai yéu cau ngudn
nito, cacbon va méi trwdng khac nhau.

- Anh hwéng clia ndng do chét cdm Gng: Co
chat cdm (rng bo sung vao moi trwdng khao sat
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A2 |& CMC véi ti 1& bb sung 0,5-2%, bwédc nhay la
0,5%, nhiét d& nudi cay gitr & 45°C. Két qua nghién
cvu (hinh 3) cho thdy kha nang sinh téng hop
cellulase clia MIP_GN36 bién déng kha I&n. Hoat
tinh cellulase thu dwoc khi bd sung 1,5% CMC dat
19,35 U/ml tdng gan 25% so v&i khi st dung ndng
dd CMC la 0,5%. Khi tdng néng d6 CMC 1én 2%,
hoat tinh enzyme thu dwoc giam.

25
I 16I333 I 1EI687
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Néng do co chat cam tng (%)
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w o w o
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o

Hinh 3. Anh hudéng ctia nbng do chét cadm (ng
dén hoat tinh cellulase cta ching MIP_GN36.

Theo nghién clru cla Yati Sudaryati Soeka
(2019), khao sat cac co chat cho qua trinh sinh
tbng hop cellulase tir vi sinh vat, hoat tinh enzyme
thwdng dat dwoc cao hon trén méi trudng bd sung
CMC 1,75-2% [9]. Biéu nay do cellulase 1a enzyme
cadm (rng dwoc sinh tdng hop phu thudc vao s hién
dién cha co chat cdm wng [10]. Di véi enzyme
cam trng, ndng d6 chat cdm (ng rat quan trong,
thira co chat sé (rc ché qua trinh sinh tbng hop
enzyme. Nhw vay, déi v&i S. thermocarboxydus
MIP_GN36, néng d6 CMC 1,5% dwoc st dung cho
céac nghién ctru tiép theo.

- Anh hwéng cuta nhiét do, pH va thoi gian: &
nghién ctru trwvdre, chung téi da khao sat anh hwédng
cla nhiét d6 toi kha nang sinh trwdng clia ching
MIP_GN36 [2]. Trong nghién clru nay, chung toi
lwa chon 3 dai nhiét do 1a 37°C, 45°C va 50°C, két
qua thé hién & bang 1.

Nhiét do sinh t6ng hop cellulase thich hop vo&i
chiing MIP_GN36 la 45°C (& nhiét do 37°C va
50°C, hoat tinh cellulase thu dwoc gidm, chi dat
48% va 79% hoat tinh so v&i & nhiét d6 45°C). pH
moi trwdng thich hop cho sinh téng hop cellulase
cta xa khudn MIP_GN36 dat cao nhat (17,55 U/
ml) trén méi trwdng c¢é pH ban dau 7,0. O cac mai
trwdng co pH 6,0 va 6,5, hoat tinh cla chiing la
6,34 U/mL va 8,45 U/mL. V&i cac pH méi trwdng
7,5 va 8,0, hoat tinh cellulase dat Ian lwot 13,42 U/
mL va 9,52 U/mL. Khodng pH cho sinh téng hop
cellulase ngoai bao cta ching MIP_GN36 ciing
twong dwong véi két qua nghién ciru clia nhiéu tac
gia khi khao sat pH méi trwdng cho sinh tédng hop
cellulase t¥ cac ching xa khuén. Chellapandi P
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(2008) da cong bd xa khuan S. albaduncus cé hoat
tinh cao nhat & pH ti 7-7,5; Streptomyces BRC1
va Streptomyces BRC2 & pH twr 6,5-7,5 [11].

Bang 1. Anh hwéng cta nhiét do, pH, thei gian
nudi cay dén kha nang sinh tong hop cellulase
cua chung S. thermocarboxydus MIP_GN36

énzéhuu’té’éng Hoat tinh cellulase (U/mL)

37°C 8,72 +0,34

Nhiétdo | 45°C 18,15 + 0,56
50°C 14,38 + 0,86

6,0 6,34 + 0,36

6,5 8,45 0,58

pH 7,0 17,55 + 0,45
7.5 13,42+ 0,28

8,0 9,52 + 0,63

48 4,62 0,68

72 7,34 £0,84

Thoi gian 96 18,35+ 0,43
o) | 120 22,5+0,78
144 19,34 + 0,51

168 7,25+ 0,67

Trong khodng thoi diém tr 48-72 gi®y, qua trinh
sinh tdng hop cellulase ctia chiing MIP_GN36 dién
ra cham, hoat tinh cellulase dat 4,62 U/mL va 7,34
U/mL. Khoang tr 96-120 gi¢y, qua trinh sinh téng
hop cellulase ctia MIP_GN36 dién ra manh mé, cu
thé tai thori diém 96 gi¢r hoat tinh cellulase dat 18,35
U/mL va 120 gi¢ dat 22,5 U/mL. Lwong cellulase
sinh ra giam sau 144 gi®& nudi cay va tiép tuc giam
manh & ngay tiép theo (hoat tinh cellulase & 168
gi& la 7,25 U/mL). Nhw vay, sau 120 gi& Ién men,
qua trinh sinh tng hop cellulase bt dau ngirng,
hoat tinh cellulase c6 xu hwéng gidm. Diéu nay
dworc giai thich do protease trong té bao dwoc sinh
ra da phan cat va pha v& cac cau truc cellulase,
dan dén sy sut gidm hoat tinh. Do d8, ching toi lwa
chon thoi gian thu hdi cellulase trong khoang tw
120-144 gi®. Theo cac nghién clru cha El-Naggar
N.E.A (2014), Azzeddine B (2013), viéc thu hdi
cellulase tlr cac ching xa khuan Streptomyces
B-PNG23, S. albogriseolus sau 6-7 ngay |én men,;
sau 7 ngay, hoat tinh cellulase giam [7, 12].

4. KET LUAN

Xa khuén S. thermocarboxydus MIP_GN36 sinh
tdng hop cellulase cao nhét trén trong moi trudng
A2, & nhiét d5 45°C, pH ban dau 7,0, ndng d6 co
chat CMC 1,5%. Trong méi tredng va diéu kién nuoi
cay thich hop trén, chiing MIP_GN236 sinh tdng hop
cellulase dat 22,5 U/mL sau 120 gi& nudi cay.
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