Nghién ciru khoa hoc céng nghé
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1. PAT VAN PE

Ung dung cong nghé vi sinh trong xt 1y 6 nhiém méi truong nodi chung va xir
ly chat thai hitu co néi riéng dang 14 giai phap duoc trién khai rong rdi do hiéu qua
vé mdi trudng, kinh té va k¥ thuat. Cac chat thai hiru co trong d6 dic biét 1a chit thai
tor nguoi, dong vat duoc coi la nguén chtra nhiéu dinh dudng cho cay tréng. Néu
duoc quan 1y va xir Iy tot, day duogc coi 1a ngudn cung cdp dinh dudng doi dao cho
cdy trong nong nghiép va mot trong nhimng bién phap thu gom va xu 1y tan dung
phan ngudi 1am phan bon cho cay trong da duoc thuc hién tai cac nha tiéu kho. Theo
cac nghién ctru da chi ra, trong qua trinh & composting chat thai nha tiéu kho, cac vi
sinh vat hoat dong phan giai cac hop chat hiru co phirc tap bao gdm hydratcacbon,
duong, protein, chét béo, chit xo (hemicellulose, cellulose) va lignin... thanh cac
hop chéat don gian vi sinh vat va cy trong c6 thé hip thu dugc. Pong thoi hoat dong
ctia vi sinh vat sinh nhiét va lam nhiét do déng u ting cao gitip tiéu diét cac mam
bénh co trong chét thai [1].

Viée str dung vi sinh vat phan giai cellulose san xuat ché pham vi sinh xir Iy 6
nhiém méi truong di va dang dugc cac nha khoa hoc trén thé giéi va Viét Nam nghién
ctru va ung dung. Ché pham vi sinh gdm 4 ching xa khuan wa nhiét c6 kha ning sinh
tong hop cellulase da duoc Zhao Y va cong su sang loc tir cic mau phan u dé bo sung
vao cac giai doan khac nhau ctia qua trinh u phan. Két qua cho thiy viéc bd sung ché
phim vao dbng u dd co hiéu qua tich cuc, giup ddy nhanh qua trinh phén huy
cellulose, 1am ting ham lugng cac chat mun va cé anh huong dén quan x4 vi sinh vt
trong dong 1, so v6i dong i khong duoc bd sung ché pham [1]. O Viét Nam, 2 ching
xa khuan thudc chi Streptomyces da duge bd sung vao ché pham vi sinh Sagi Bio-1 st
dung dé xur 1y chét thai chan nudi [2]. Tran Hoang Diing va cong sy ciing di nghién
ctru tuyén chon dugc cac ching vi sinh vat phan gii cellulose thudc ca 3 nhom 13 vi
khuan, xa khudn, ndm mdc dé ing dung xtr 1y rac thai giau cellulose [3].

DPé gop phan lam giau bd chung glong vi sinh vat phan giai cellulose dinh
hudng san xuat ché pham vi sinh xir 1y chat thai nha tiéu kho, trong pham vi nghién
clru ndy, cac chung xa khuan wa nhiét c6 kha ning sinh cellulase duoc tip trung
nghién ciru tuyén chon va dinh danh.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong va mdi trudng nghién ciru

2.1.1. Déi twong nghién civu

Céc ching xa khuan phén lap tr mau thu thap tir ddng 0 phan chudng (47
chung d3 duoc sang loc bang nhiét dé & 50°C trong 3-5 ngay va phén 1ap trudc khi
thuce hién nghién clru nay) duoc luu trr tai phong thi nghiém Phan vién Cong ngh¢
Sinh hoc, Trung tam Nhié¢t do1 Vit - Nga.
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2.1.2. Moéi trwong nghién ciru

Moi truong cam mg sinh enzyme: Co chat 20g; FeSO4.7H,0 0,01g; KNOs
1,0g; KoHPO, 0,5g; MgSO4.7H,0 0,5g; NaCl 2g; thach 15g (Co chat twong tng:
CMC, tinh bot, gelatin, tween 80) [3, 4]. Méi truong dich thé c¢6 thanh phan twong tu
khong bd sung thach.

Moi trudng nudi cdy xa khuan sinh cellulase (gam/lit): CMC (carboxymethyl
cellulose) 2g; Gelatin 2g; KH,PO4 0,5g; MgS04.7H,0 0,25g; Thach 15g [4].

_ Maéi truong thir hoat tinh enzyme: nhu moi truong cam Gng sinh enzyme voi
nguon co chat 1%, thach 15g/L [3, 4].

Méi truong nudi cdy va phan loai chung xa khuan: Cac moéi truong st dung
theo hudéng dan cua ISP (International Streptomyces Project) va khoa phan loai
Bergay [5, 8].

2.2. Phwong phap nghién ciu
2.2.2. Tuyén chon xg khudn sinh enzyme

Phuwong phap dat thoi thach: Puc thoi thach duong kinh 8 mm chira cac chung xa
khuan phat trién trén moi trudng cam mg sinh enzyme, chuyén sang dia thach chira moi
treong thir hoat tinh enzyme twong Ung, dat nhiét do 4°C trong 6 gio, chuyen sang tu 4m
37°C trong 24 gid; hién mau vong phan giai co chat bang thuéc nhuém Lugol [4, 12].

Phwong phap duc thoi thach xdac dinh hoat tinh enzyme trén moi truong dich
the Dé Iya chon céac chiing xa khuan c6 kha nang sinh nhiéu loai enzyme thuy phan,
tién hanh nudi trong moi trudng dich thé cam tng sinh enzyme, ¢ 37°C, toc do lac 200
vong/phit trong 72 gid. Ly tim dich nuéi ciy 10000 vong/phit trong 15 phut thu dich
enzyme tho. Nho 100 pL dich enzyme thd vao giéng thach dd duc sin (duong kinh
8mm) trén mdi trudong thir hoat tinh. Cac budc tiép theo tién hanh twong tu phuong
phép dat thoi thach [4].

Hoat tinh enzyme dugc danh gia thong qua hiéu so gitta kich thudc vong phan
giai (AD, mm): AD =D - d; Trong do: AD: Kich thudc vong phan giai; D: Buong kinh
vong phan giai; d: Puong kinh 16 thach [4, 6].

2.2.3. Phwong phdp nghién civu mét so dic diém sinh hoc ciia xa khuin

Dac dzem hinh thai: Mau sic khuén ty khi sinh (KTKS), khuan ty co chat
(KTCC) va sic t6 tan dugc xac dinh khi nudi cdy xa khuan trén moi trudng: ISP1,
ISP3, ISP4, ISPS, ISP6, ISP7, ISP8, ISP9. Sau 7 dén 10 ngay quan sat mau sic
KTKS, KTCC va sic tb tiét ra trén méi truong [8].

Pdc diém sinh héa: Khao sat kha nang ddng hoa cac ngudn carbon thong qua
quan sat sy phat trién ciia chiing xa khuan trén méi truong ISP 9 ¢6 bd sung 1% cac
ngudn dudng: glucose, maltose, lactose, sucrose, galactose, rhamnose...[8]. Khao
sat anh huong cua cac yéu tb nhiét do (25, 30, 35, 40, 45, 50, 55, 60°C), pH ban dau
(pH: 3-10) va cac ndéng d6 mudi NaCl (0,5; 1; 2; 3; 4; 5; 6; 7; 8%). Sau 7-10 ngay
bét dau quan st sy sinh truéng cua xa khuan [4 8].

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 22, 05-2021 49



Nghién ciru khoa hoc céng nghé

2.2.4. Phdn loai dwa vao phén tich trinh tw gen 16S rDNA

DNA téng s6 duoc tach chiét theo bd Kit GeneJET Plant Genomic DNA
Purification (Thermo Scientific, M¥). Phan tmg PCR khéch dai gen 16S rDNA sir dung
cip mdi xudi 27F véi trinh ty S>’GAGTTTGATCCTGGCTCAG3’; mdi nguge 1492R
v6i trinh ty 3’ TACGGYTACCTTGTTACGACTTS’ [8]. San pham PCR c6 kich thudc
1270 bp duoc kiém tra bang dién di trén gel agarose 1%, sau d6 dugc giri di tinh sach
va giai trinh tu tai cong ty VNDAT. Két qua giai trinh ty 16S rRNA cta xa khuan
duoc phan tich so sanh Vi cac trinh tu trén ngén hang gen qudc té NCBI bang chuong
trinh BLAST dé dinh danh t6i loai xa khuan (https://www.ncbi.nlm.nih.gov/).

3. KET QUA VA BAN LUAN
3.1. Tuyén chon chiing xa khuin wa nhiét c6 hoat tinh enzyme cao

Tir bd suu tap 47 chung xa khuan, bang phuong phép dat thoi thach da tuyén
chon duoc 7 ching c6 kha ning phan giai co chit CMC manh dwa vao dudng kinh
vong phén giai co chat. Cac ching nay tiép tuc duoc khao sat kha ning sinh tong
hop da dang cac enzyme ngoai bao amylase, protease, lipase khi nudi ciy trén moi
truong cam ng sinh enzyme. Dong thoi, tién hanh danh gia kha ning sinh cellulase
ngoai bao cua cic chung xa khudn trén méi trudng nudi cdy dich thé theo phuong
phap duc thoi thach. Két qua cho thay, ngoai kha ning phan giai CMC manh, cac
chung xa khuan déu c6 kha ning cam tng sinh enzyme ngoai bao phan giai it nhat 1
trong 3 loai co chét 1a tinh bot tan, gelatin, tween 80. Trong do6 ching xa khuan
XM241 va XM6 thé hién hoat tinh enzyme manh voi ca 4 loai co chét thu nghiém
(Bang 1). Diéu nay c¢6 ¥ nghia quan trong trong thuc t& xir 1y cac chét thai hitu co,
thong qua kha nang sinh da dang cic enzyme ngoai bao cua minh, cac chiing nay cé
thé thuy phéan cac co chat phirc tap, khé tan trong chat thai dé chuyén hoa thanh céac
thanh phan dé& tan ciy trong c6 thé hip thu duoc, giam nguy co gy 6 nhiém méi
truong. Can cir vao duong kinh vong phan giai CMC va kha nang phan gidi da dang
cac ngudn co chit tinh bot, gelatin, tween 80 cuia cac chung xa khuan (bang 1), chung
XM6 duoc lya chon dé tiép tuc nghién ctru cac ddc diém sinh hoc va phén loai.

Bang 1. Kha ning sinh enzyme ngoai bao ctia cac chung xa khuin

Ki hidu Hoat tinh enzyme phan giai co' chét Du’(‘):ng lfl'nh V(‘ll.lg Phﬁn giai CMC
"7 | CMC | Tinh bdt | Gelatin |Tween 80| cua dich nudi cay (D-d, mm)
MCl1 ++ + ++ + 18
MC4 ++ + ++ ++ 15
BT9 ++ + ++ + 11
AP16 ++ + + + 10
XM24 ++ + ++ ++ 23
XM241 ++ ++ ++ ++ 25
XM6 ++ ++ ++ ++ 27

Ghi chii: + : C6 hoat tinh enzyme phdn gidi co chat (0<D-d,mm<10)
++ : Hoat tinh enzyme phdn gidi co chat manh (10<D-d,mm<30)
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Hinh 1. Hinh anh vong phan
giai CMC cua dich enzyme
tho cac chung xa khuan

Kha ning sinh téng hop da dang cac enzyme ngoai bao cia xa khuan 1a mot
trong nhitng dic diém duoc nhidu nha khoa hoc tip trung nghién ctru. Gonzalez-
Franco AC va cong su da phan 1ap duoc ching xa khuan Stretomyces sp. vira c6 kha
ning sinh enzyme chitosanase hoat tinh manh vira c6 kha ning sinh chat khang sinh
¢6 kha nang khang nAm méc Rhizoctonia solani va Fusarium oxysporum gy bénh &
thuc vat [7]. Tir ddng 0 chat thai co ngudn gdc thuc vat, Al-Dhabi va cong su da
phan lap duoc 1 tap doan céc chung vi sinh vat c¢6 hoat tinh enzyme cao, trong d6 c6
1 ching xa khuén thudc chi Streptomyces c6 kha ning sinh céac cellulase, chitinase,
protease [10].

3.2. Pic diém sinh hoc ciia chiing xa khuin XM6
3.2.1. Pic diém hinh thdi

Céc dic diém hinh thai 13 can ctr dau tién thuong dugc sir dung dé nghién ctru
dic diém sinh hoc va phan loai xa khuén [8]. Trén cac moi truong thach ISP, chung
XM6 c6 khuan lac tron, vién hinh phéng xa, kich thudc khuan lac nam trong khoang
tir 1-3 mm sau 7 ngdy nudi cay. Khuan ty khi sinh c¢6 mau xam (khi nuéi ciy trén
moi trudong ISP1, ISP3, ISP4, ISP6, ISP9) va mau tréng khi nuéi trén moi trudng
ISP 5, ISP7, ISP8), ching XM6 khong sinh melanin (bang 2). Cudng sinh bao tir cua
chung XM6 thing, cuén vong & dau (RF), sb lugng bao tir khoang 10-35 bao
tir/chudi (hinh 2).

Bang 2. Dic diém nudi cay ching xa khuan XM6 trén cac moi truong ISP

Méi Khuén ty Sic to Kich thwéc khuén
treong | KTKS | KTCC Sic to tan | Melanin lac (mm)

ISP 1 Xam Xam - - 2-3

ISP3 Xam Tring - - 1

ISP4 Xam Tring - - 2-3

ISP5 Tring Tring - - 1

ISP6 Xam Xam - - 1

ISP7 Tring Tring - - 1

ISP8 Tring Tring - - 1

ISP9 Xéam Tring - - 1

Ghi chii: KTKS: Khudn ty khi sinh; KTCC: Khudn ty co chat; - : Khéng c6
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Hinh 2. Hinh thai khuép lac va chudi bao tir ciia chung XM6
sau 7 ngay nudi cay ¢ 37°C trén moi trudng ISP 1

3.2.2. Pic diém sinh Iy, sinh héa ciia chiing xa khuin XM6

Theo Shirling va Gottlied, kha nang dong hoa va s dung cac ngudn carbon
duoc thyc hién trén moi truong ISP 9 co bd sung cac ngudn duong khac nhau, sau
d6 quan sat kha ning phat trién cua chung nay [8]. Két qua cho thiy ching XM6 ¢
kha ning ddng hoa da dang cac ngudn dudng str dung trong nghién ctru nhu glucose,
lactose, maltose, saccharose, galactose, rhamnose.
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Hinh 3. Kha nang sinh enzyme ngoai bao cua chung XM6
tai cac nhiét do khao sat khac nhau

Qua hinh 3 cho thy trong dai nhiét do tir 25°C dén 55°C déu ghi nhan thay
hoat tinh enzyme cta ching XM6. Trong do, chung XM6 c¢6 kha nang sinh truong
va sinh enzyme ngoai bao cao trong khoang nhiét d6 tir 30°C dén 45°C thé hién &
duong kinh vong phan giai > 20mm. Dac biét ¢ 55°C chung XM6 van thé hién duoc
hoat tinh enzyme phan giai co chat. Didu nay cho thdy kha ning sinh trudong phat
trién ¢ diéu kién nhiét do cao cta ching xa khuan nay.

Két qua khao sat anh hudng cua cac yéu t pH ban dau va ndng do mudi NaCl
to1 sinh truong cua chung XM6 sau 7-10 ngay nuodi cdy cho théy chung XM6 c6 kha
nang sinh trudng trong khoang pH 5,0 - 9 (t01 uu & pH 7,0), nong d6 mudi NaCl tir
0,5 - 7%, phat trién tot nhat & nong d6 mudi tir 1- 3%. Theo nhleu nghién ctru da
cong bo, xa khuan thudc nhém vi sinh vat co kha ning phat trién & nong do mubi
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trong dich nuoi céyq cao, c¢6 thé sinh truong tai’nck)nlg do NaCl tir 5 - 20% (w/v). Nhu
vdy, ching xa khuan XM6 chiu néng d6 muéi dén 7% c6 thé x&p vao nhom chiu
muodi trung binh [12].

3.3. Pinh danh chiing xa khuin XM6

Pé dinh danh téi loai chung xa khuén XM6, san phém PCR khuéch dai doan
gen 16S rRNA duogc gidi trinh tu va so sanh trén ngan hang dir liéu NCBI. Cay phat
sinh chung loai ctua ching xa khuin XM6 véi cac loai xa khuan c6 mdi quan h¢ di
truyén gan giii dugc xdy dung bang phan mém MEGA 7.0 (hinh 4).

Két qua phan tich trinh tur gen 16S DNA cta chung XM6 voi cac trinh ty gen
cong bo trén GenBank cho thay, chung XM6 thudc chi Streptomyces, cd do twong dong
cao (96,36%) véi trinh tu gen twong Ung cua ching Streptomyces thermocarboxydus
173998.

Dong thoi véi két qua phan loai dua vao trinh tu gen 16S rDNA, két qua so sanh
dac diém hinh thai, sinh 1y sinh hoa theo chuong trinh xa khuan qudc té ISP ciia chung
XM§6 ciing cho thiy ching nay c6 nhiéu dic diém twong dong véi ching tham chiéu
Streptomyces thermocarboxydus NBRC 16323 (Kim et al., 1998) (Bang 3). Két hop su
tuong ddng giira dic diém hinh théi, sinh 1y, sinh hoa ctia ching XM6 véi chung tham
chiéu duoc trinh bay trong bang 3 va két qua phan tich trinh tw gen 16SrRNA, ching
XM6 cb d6 twong dong cao voi loai Streptomyces thermocarboxydus 173998.

| & XM6
QStreptomyces thermocarboxydus 173998 EU593727.1

@ Streptomyces violaceoruber NBRC 13385 AB184369.1:23-1456

L 2 Streptomyces althioticus CSSP673 NR043359.1 H

@ Streptomyces pseudogriseolus NRRL 3985 X80827.1
| @ Streptomyces xylophagus EU684319.1
@ Streptomyces albogriseolus LC494718.1

L @ Streptomyces matensis NBRC 12889 NR041088.1

Hinh 4. Cay phat sinh chung loai cua chung XM6

Bang 3. So sanh ddc diém phan loai cta ching XM6 véi ching tham chiéu

chingxws | e
Phéan loai Gram G+ G+
Mau séc khuan lac Xam Xam bach kim
Séc t6 tan Khong Khong
Séc t6 melanin trén ISP1 Khong Khong
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Streptomyces thermocarboxydus

bic diem Chung XM6 Kim ct al., 1998 (NBRC 16323)
Nhiét d6 t6i uu 37 -45°C 45°C
Pham vi nhiét d6 Chiu nhiét (25 - 55°C) Chiu nhiét
Kha ning chiu mudi 7% 5%
Ngudn phan lap Déng 0 phan hitu co Dat vuon
Viét Nam Newcastle UK
Khé nang hinh thanh KTKS trén méi truong ISP
ISP1 + KXD
ISP3 + +
ISP4 + +
ISP5 + +
ISP7 - +
ISP8 + KXD
ISP9 + KXD
DPdng hoa ngudn carbon
Glucose + +
Lactose + KXb
Maltose + KXb
Saccharose + +
Galactose + KXb
Rhamnose + KXb
Cacboxyl methylcellulose + +
(CMO)
Kha nang sinh enzyme
Cellulase + +
Protease + +
Amylase + +
Lipase + KXb

Ghi chu: KXP: Khong xac dinh.

Hién nay, trén thé gidi cling nhu ¢ Viét Nam, mot ) lugng 16n céc ching xa
khuan c6 kha niang phan giai cellulose manh di dwoc cong bd, trong d6 chi
Streptomyces chiém ty 1& nhiéu nhit. Priyanka SB va cong su (2019) da thu cellulase
va pectinases tir viéc 1én men ching xa khudn chiu nhiét Streptomyces
thermocarboxydus IS -1 dé sir dung cho cong nghiép xtr Iy rac thai hiru co [11]. Ajit
Kumar Passari va cong sy (2019) cling da phan lap va dinh danh chung
Streptomyces thermocarboxydus BPSAC147 c6 kha nang sinh enzyme amylase va
cellulase cao va c6 kha nang khang ndm gay bénh [13]. Tang Thi Chinh (2015) ciing
tuyén chon duoc 2 ching xa khuan duoc dinh danh 1a S.hygroscopicus HD58 va
S.arabicus C3 vira c¢6 tac dung phan huy t6t chit thai chin nuéi vira c6 tac dung tc
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ché vi sinh vat gdy bénh. Tir cac miu dat va rom ra, Tran Hoang Diing (2018) da
phan 13p va tuyén chon dugc 3 chung xa khuén (ky hi¢u X7, X24, X20) c6 kha nang
chiu nhiét va phan giai rom ra manh tir phé phu lidu nong nghiép [3]. Nhu vay,
chung XM6 phan 1ap dugc c6 nhidu diém twong dong véi cac chung thudc loai
Streptomyces thermocarboxydus da duoc cong bd, dic biét vé kha ning chiu nhiét
va sinh enzyme ngoai bao da dang.

4. KET LUAN

ba sang loc dugc 7 chung xa khuén c¢6 hoat tinh cellulase manh trong téng )
47 ching xa khuan phén 1ap duoc tir déng u phan compost. Pong thoi tuyén chon
dugc chung xa khuan XM6 c6 kha ning sinh da dang cac enzyme ngoai bao
cellulase, protease, amylase, lipase. Dya vao cac dic diém sinh hoc va phan tich trinh
tir gen 16S rDNA, c6 thé xép ching XM6 thudc loai Streptomyces thermocarboxydus.
c¢6 kha ning chiu dugc nhiét do 1én t6i 55°C, sinh trudng tot nhat & 30°C - 45°C, c¢b
kha ning phat trién trong dai pH 5 - 9, ndng d6 mudi NaCl tir 0,5 - 7%.
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SUMMARY

SCREENING AND IDENTIFICATION OF THE THERMOPHILIC
CELLULOLYTIC ACTINOMYCETES

The genus Actinomycetes comprises a large and diverse group of bacteria,
many of which are commercially exploited for the production of antibiotics and
hydrolytic enzymes. However, the thermophilic cellulolytic actinomycetes species
are less studied than the predominant mesophilic species. The first ones are a
potential source of thermostable bioactive products and enzymes with novel
properties. In this study, out of fourty-seven, Actinomycetes XM6 showed the
highest cellulolytic activity (27mm). These Actinomycetes species are aerobic,
Gram-positive bacterium and this strain also showed the ability to produce cellulase,
protease, lipase than other strains. The salt tolerance of XM6 strain up to 7%,
temperature up to 55°C and the good growth on the medium with diferent carbon
resources. Based on 16S rRNA sequence analysis, the morphological, physiological,
biochemical characteristics, strain XM6 is high similarity to Streptomyces
thermocarboxydus strain 173998, with 96.36% identical. The present study shows
that Thermophilic streptomycetes have potential bioactivities that might be use for
composting.

Keywords: Compost, actinomycetes, cellulase, Streptomyces.
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