Phan lap va tuyén chon xa khuan wa nhiét c6 kha ning phan hiy
lignin tir mau man thu nhan tai Nha may giay Bai Bang

Lignin 12 hop chét tu nhién c6 thanh phan cdu trdc phic tap, khé bi phan hay va can duoc loai bo
trong nganh cdng nghiép san xuat gidy va bot gidy. O Viét Nam, nguyén liéu duoc st dung cho san
Xuit bot gidy 1a keo va bach dan; ham luong lignin trong hai loai g& nay chiém khoang 27,6%. Hién
nay, cong nghé san xuét bot gidy sinh hoc than thién véi méi truong st dung cac enzyme phan giai
lignin cho phép nang cao chét luong bot gidy va giam thiéu cac nguon gay 6 nhiém nudéc trong cong
nghiép gidy. Ttr 20 mau man thu nhan tai cng ty gidy Bai Bing, 47 chung xa khuan wa nhiét c6 kha
nang phan giai lignin da duoc phan lap. Trong d6, chung CX9 la mét trong cac chung cé kha nang
sinh Lignin peroxidase cao (7345 U/L). Chung CX9 phét trién tét trong khoang 37+45°C, ¢6 khuan
ty khi sinh mau xam va sinh sic t6 tim trén méi truong ISP2. Dwa vao cac dic diém sinh hoc va
phan tich trinh ty gen 16S rDNA, c6 thé xép chung CX9 thudc vao Streptomyces thermo
violaceus, do d6 duoc dat tén la Streptomyces thermo violaceus CXO.

MO PAU

Lignin chiém khoang 10-30% trong sinh khéi thuc vat, 12 hop chit di vong cao phan tir cia cac ruou
p-coumaryl, coniferyl va sinapyl, rat kho loai b trong qué trinh san xuét gidy (Gonzalo et al.,
2016).Trong san xuat bot gidy, lignin 1am cho gidy c6 mau vang va gion, khé luu trir dugc lau. Bé
khic phuc van dé nay, thong thuong dam manh nguyén liéu gd duoc nau véi hda chat & nhiét do
nhéat dinh nham hoa tan lignin va mot sé chat hiru co. Bot gidy sau khi nau con 1an mot phan cac hop
chat lignin bién tinh duoc tay trang bang hoa chit nhu clo, dioxit clo va xut. Vi vay, nudc thai ria
bot gidy sau nau va tay trang c6 d6 mau rat cao do chira lignin va cac dan xuat caa lignin & dang
trung ngung va clo hoa, chét ran lo ltrng chu yéu la xo, axit béo, tannin, axit nhya, stilben...Cac hop
chat c6 chira clo 1a nhitng hop chét rat doc hai ddi véi hé sinh thai dudi nudc va stic khoe con ngudi
nhung lai kho bi phan huy, dic biét khi da két hop véi lignin(Hossain and Ismail, 2015).Hién nay,
d3 c6 mot sé phuong phap duoc ap dung dé giam thiéu ham luwong lignin trong subt qué trinh san
xuat. Trong d6, phan hay lignin bang enzyme va céc loai vi sinh vat dang thu hat sy quan tam 16n.

N4am muc trang la c&c vi sinh vat duoc nghién ctru nhiéu dé phan hay lignin trong tu nhién. Céc loai
nam muc tring c6 thé san xuat ra cac enzyme manh cho phan hity lignin nhu laccase, lignin
peroxidase (LiP) va manganese peroxidase (MnP). Tuy nhién, cac hé théng enzyme oxy hoa thudng
doi hoi cac co-factor va chat bo tro (mediator) co trong lwong phan tir thdp nhu: manganase, axit
hitu co, veratryl alcohol va cac tiéu don vi cau tric cua vong thom (substituted aromatics) (vi du 4-
hydroxybenzyl alcohol, aniline, 4-hydroxybenzioc axit). Cac chit mediator 13 cac chat oxi héa hoat
dong manh chiu trach nhiém cho viéc phan huy lignin va cé thé tham nhap sau vao mang luéi lién
két lignin nho kich thudc han ché cua ching. San pham cua hoat dongphan hay lignin cia nam
thuong rat da dang va 1a cac hop chat thom c6 trong lwong phan tir thdp hon nhu guaiacol, rugu
coniferyl, p-coumarate, ferulate, protocatechuate, p-hydroxybenzoate va vanillate. Vi khuan va xa
khuan phan hiy lignin it dwoc nghién ciru hon ndm, tuy nhién mot vai nghién ctiu cho thay co6 thé
tim thdy maot s6 vi sinh vat thudc nhom a-proteobacteria (vi du nhu Sphingomonas sp.), gamma-
proteobacteria (vi du Pseudomonas sp.) va xa khuan (Rhodococcus, Nocardia va Streptomyces sp.)
c6 tiém ning trong phan huy lignin. Cac enzyme dugc cdng b tir cac vi sinh vat phan hay lignin



nay la cac laccase, glutathione S-transferase, cac dioxygenase dang vong, CAC monooxygenase va
cac phenol oxidase. Cic enzyme nay ciling tham gia vao qua trinh phan huy céc hydrocarbon da
vong thom (PAHs), c6 tinh chat va cu tric twong tu lignin(Bandounas et al., 2011).Mic du su phan
hay lignin khdng dién ra hoan toan nhu nam, nhung nhiéu lodi xa khuan ciing dwoc cong bé vé kha
ning chuyén héa lignin thanh cac chat ¢ khdi lugng phan tir nho hon theo 2 cach. D6 1ahoa tan
hoic tao ra mot chat chuyén héa cé khéi lwong phén tir 16n dwoc goi 1a polymer lignin c6 kha niang
két taa véi axit (acid-precipitable polymeric lignin—APPL).Céc hop chét nay s& duoc phan huy tiép
boi cac vi sinh vat khéc. Streptomyces viridosporus T7A 1a xa khuan dau tién dugc tim thay c6 kha
ning sinh APPL ddng thoi sinh ra heme peroxidase. Diéu nay chi ra rang xa khuan ciing c6 thé cé
mot tap hop cac enzyme oxy hoda ngoai bao tham gia vao chuyén hoa lignin.Dén nay, laccase sinh
tong hop tir nhiéu loai xa khuan, dic biét 1a cac loai Streptomyces da duoc nghién cau (Gonzalo et
al., 2016) nhu Laccase chiu man (SilA) cua chung Streptomyces ipomoea CECT 3341, va 4 laccase
tu Streptomyces (S. coelicolor A3(2), S. lividans TK24, S. viridosporus T7A) va Amycolatopsis sp.
75iv2. Nhitng enzyme nay c6 do 6n dinh hoat tinh cao trong dai pH rong tir 3-10, 1a nhiing tac nhan
xUc tAc tiém ning trong cong nghiép gidy.Cac enzyme nay tir xa khuan cé thé tot hon cac enzyme
thu nhan tir nAm vé kha nang chiu nhiét va it phu thudc vao cac mediator. Chiing ciing c6 thé 6 lgi
thé hon trong viéc phan huy céac lignin di bi bién d6i va polymer hda mot phan trong dong thai caa
qué trinh nghién va trong qué trinh san xuat nhién liéu sinh hoc (Bandounas et al., 2011). Tuy nhién,
cho dén nay, tiém niang phan hay lignin cua xa khuan, dic biét 1a xa khuan wa nhiét va chiu nhiét
van con chua duoc nghién ciu. Trong nghién ctu nay, ching tdi phan Iap va tuyén chon cac chung
xa khuan wa nhiét c6 kha niang phan huy lignin tir cic mau diam manh, mun dat, gé muc va man vo
cay tir Nha may Gidy Bai Bang. Trong sé cac ching duoc phan 1ap chiang CX9 c6 tiém nang trong
thu nhan cac enzyme phan huy lignin duoc tiép tuc nghién ctru hoat dong sinh lignin peroxidase,
mangan peroxidase, laccase va dinh danh.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Vit liéu nghién ciru bao gébm cac mau mun dat, dam manh, gd muyc thu thap xung quanh nha may
gidy Bai Bang, huyén Phi Ninh, tinh Pha Tho, toa do dia 1y vi d6 21°24'47.1"N; kinh d6
105°18'57.7"E.

Moéi truong nudi cdy va phan loai: cac méi trudng theo ISP (International Streptomyces
Project); Méi truong Bennett (g/1): Cao nam men: 1g; Cao thit: 1g; N-Z amine type A: 2g, Glucose:
10g; pH=7, b6 sung 100mg axit tannic; Mai truong Gause 11 (g/l): glucose 10; pepton 5; cao thit 0,5;
NaCl 5; pH 7,2-7,5; Mai truong Czapek (g/l): NaNO3: 3g, K2HPO4: 1g, MgS04.7H20: 0,5¢g; KCI:
0,5g, FeS04.7H20: 0,01g; pH=7.

Phwong phap
Phan Igp va tuyén chen cac chiing xg khudn wa nhi¢t phan hay lignin

M3u man thu thap tir nha may gidy Bai Bing duoc pha lodng va trang dia trén moi trudng Czapek
c6 bd sung 1% alkalin lignin. Cac dia phan lap dwoc ¢ & 50°C trong 3-5 ngay.Tach va 1am sach cac
khuan lac xa khuan trén cac dia phan 1ap. Cac chung xa khuan dwoc thuan khiét va gitr trén moi
truong ISP2 va st dung trong cac nghién ctu tiép theo.



Cac chung xa khuan phan lap duoc cdy cham diém trén méi trudng Bennetcd bd sung 1% tannic axit
va u & 50°C trong 3-5 ngay.Cac chung vi sinh vat c6 kha niang phan huy lignin tét duoc chon loc dua
trén duong kinh vong phan giai trén dia xung quanh khuan lac (Naz, 2016).

Phwong phdp nghién ciru diic diém hinh thai

Nghién ctu dic diém sinh hoc theo phuwong phap trong ISP (1974) va khoa phan loai Bergey. Mau
sic cua khuan ty co chat (KTCC), khuan ty khi sinh (KTKS) va séic tb tan tiét ra moi truong duoc
danh gia theo Shirling va Gottlieb (1966) trén bang mau cua Tresner & Backus. Hinh dang cudng
sinh bao tirva bao tir dwoc quan sat va chup anh dudi kinh hién vi quang hoc.

Phwong phap xdc dinh hogt tinh lignin peroxidase

Hoat tinh LiP duoc x4c dinh sir dung co chét o-dianisidine. Dung dich phan tng enzyme gém co:
200 pldung dich enzymeth6,400 pl dung dich dém phosphat0,1M pH 7,0, 200 ul dung dich o-
dianisidine 0,04%, 200 pl dung dich H202 50 mM. Phan g d6i chiing sir dung 600 dung dich dém
phosphat 0,1MpH 7,0 va khéng b sung H202.Phan ting bat dau khi cho 200 pl H202 vao mau thi
nghiém. Po d6 hap thu quang & budc song 460 nmva xac dinh hoat do LiP theo Mercer va cong su
(1996).

Phuwong phap xdc dinh hogt tinh mangan peroxidase

Hoat tinh MnP duoc xac dinh bang su oxy hda cua phenol d6 trong sy c¢6 mat caa hydrogen
peroxide.Dung dich phan tng gém c6: 500 pldung dich enzymethd, 50ul dung dich MnSO4 (2
mM), 200 pldung dich BSA (Bovine serum albumin) (0,5%),100ul dung dich Sodium
Lactate (0,25M), 100ul dung dich red phenol (0,01%), 50 ul dung dich H202 (2 mM) trong dém
Sodium Succinate (0,2M) pH=4,5. Mau ddi chting sir dung enzyme bét hoat bang dun séi trong 10
pht. Phan tng duoc thuc hién ¢ 300C, bat dau khi bd sung dung dich H202. Sau 5 pht dirng phan
g bang cach cho 40 ul NaOH 5M. Po d6 hap thu quang ¢ budc séng 610 nm va xéac dinh hoat tinh
MnP theo Silvava cong su (2014).

Phwong phdp xdc dinh hoat d¢ laccase

Hoat tinh Laccase dugc xac dinh véi co chit ABTS (2,2'-azino-di-[3-ethyl-benzthiazoline-(6)-
sulphonic acid). Hon hop phan tng 0,5 midung dich enzyme thé va 1,1 mL dung dich 2 mM ABTS
pha trong dém citrate phosphate (100 mM, pH 4.0). U hén hop phan tng & nhiét do phong, sau 3
phut do do hap thy quang ¢ budc séng 420 nm. Mot don vi cia hoat dd enzyme duoc xac dinh 1a
lwong enzyme oxi héa 1 umol cua co chat ABTS trong 1 phat(Yan et al., 2015).

Tach chiét DNA va phan tich trinh tz gene 16S rRNA

Phuong phép tach chiét DNA dugc tién hanh theo Sambrook va Russell (2001). Gen 16S rRNA
dugc khuéch dai bang cap méi 27f (5-TAACACATGCAAGTCGAACG-3') va 1492R (5°-
GGTTACCTTGTTACGACTT-3")(Lane, 1991).Trinh tu 16S rDNA nucleotide dugc phan tich dua
trén dir lieu Ngan hang gen cia NCBI. Do tuong dong vé trinh tu duoc xac dinh va so sanh véi cac
trinh tu khac dugc so sénh trén nhan hang GenBank bang BLAST (www.ncbi.nlm.nih.gov).

KET QUA VA THAO LUAN



Phan lgp va tuyén chegn céc chiing xg khudn chiu nhigt phan hay lignin

Dé phan lap duoc cac chiung xa khuan wa nhiét ¢d kha ning phan huy lignin, cdc mau nghién ctu
dugc pha lodng va nudi cdy trén moi truong c6 sir dung alkalin lignin nhu mot ngudn cacbon duy
nhat va nudi ¢ nhiét d6 500C. Trén tong sé 20 mau mun thu thap tir nha may gidy Bai Bing, da phan
lap dwoc 47 chung xa khuan wa nhiét.Dé sang loc duoc cac chung cé hoat tinh phan hay lignin
manh, 47 ching xa khuan phan lap duoc cdy chdm diém trén méi truong Czapek ¢ bd sung 1%
tannic.

Tir d6 12 chung tao ving d6 nau ddm quanh khuan lac duoc lya chon dé tiép tuc nghién cwru.12
chung xa khuan lra chon duoc nudi cdy trén méi trudng long Czapeck c6 b sung 1 % alkalin lignin
va xac dinh hoat tinh enzymephan huy lignin (Lignin peroxydase, Mangan peroxydase va Laccase).
Théng qua nghién ctu cua Chandra va Chowdhary(2015), cac chung phan Iap can sir dung glucose
va cao nim men nhu ngudn cacbon va nito trong nhing pha sinh truong ban dau va st dung chat
kraft lignin nhu nhiing chat dong chuyén héa. Vi vay, glucose va cao ndm men dugc bo sung vao
moi truong dé kich thich sy sinh truong caa vi sinh vét trong qué trinh san xuat ra enzyme
ligninolytic.

Bang 1. Hoat tinh enzyme phan huy lignin ciia cac ching xa khuan phan lap

Laccase Lignin peroxydase Mangan peroxydase
STT Chung (U/l) (un) (un)
1 CXM4-1 19,676 229,549 63,229
2 CXbn-1 37,963 0 86,099
3 CXVC1l-4 43,287 586,624 75,785
4 CXS3-2 29,398 0 90,135
5 CXM1-21 44,907 1479,313 86,996
6 CXVC1-28 39,120 2831,099 85,650
7 CXD2-19 54,398 1938,410 95,067
8 CXD1-1 59,028 3009,637 93,274
9 CXS2-4 63,889 3749,294 132,740
10 | CXS2-3 71,991 7320,049 131,840
11 | CXD2-18 55,556 6299,834 94,170
12 gi;l'g (ky hieu la 79,210 7345,692 134,720




Ghi cha: CX: xa khuan chiu nhiét; Pn: Dat & quanh khu chira manh; D1, D2: mau & bai chira manh;
S2, S3: Mau mun dit quanh khu vyc thu héi lignin; M1, M4: Mun & kho chira gé truc; VC1 min vo
cayd bai u vo cay.

Két qua nghién cau cho thay, trong 12 chung xa khuan wa nhiét va chiu nhiét phan 1ap, ¢ 10 ching
sinh tong hop ca 3 enzyme chinh trong phan hay lignin (Lignin peroxydase, Mangan peroxydase va
Laccase). Tuy nhién, hau hét cac chang xa khuan nghién ctu ¢6 kha ning sinh tong hop manh nhét
1a enzyme lignin peroxydase, dao dong tir 200 U/L dén 7320 U/L, trir hai chung CXPn-1 va CXS3-
2. Ching CXM1-9, ky hiéu lai 1a CX9 sinh tong hop manh ca ba enzyme phan hay lignin (Lignin
peroxydase, Mangan peroxydase va Laccase) lan luot 1a 7345, 134 va 79 U/L duoc lya chon dé tiép
tuc nghién ciru. Pidu nay ciing trong déng véi bao cdo cua Lai va cong sy vé kha ning sinh téng
hop cac enzyme phan huy lignin cua cac chung va nhiét phan lap tor ba trai co (EFB) (Lai et
al.,2016).

Nghién ctru diic diém nudi cay va dinh danh chiing xa khuan CX9

Khao sét kha ning sinh truéng cua chiung CX9 trén mot sé méi truong nudi ciy duoc cong bé trong
ISP, két qua cho thay, chung CX9 sinh truéng tét trén hau hét cic méi trudng kiém tra tir ISP1 dén
ISP8. Khuan ty khi sinh cia ching CX9 ¢6 mau xam, tir xdm nhat dén xam dam trén ISP4, Gause |1
va ISP2. Trén ISP 2 chung sinh sic t6 mau tim trén méi trudng nudi cay. Khuan ty co chit caa
chung CX9 ¢6 mau vang dam dén mau tim dam trén cac moi truong khao sét.

c

Hinh 1.Xa khudn CX9 dwoc nubi cdy trén méi truong 1SP2 (a,b), Gause 11 (c,d) va cuong sinh bao
tiz v chudi bao tir (@6 phéng dai 400) (e)

Phén tich trinh t gen 16S rDNA

Hinh 2. Dién di do san pham PCR cuia CX9 trén gel agarose 1% M: Thang DNA chuan; 1 va 2 la
san pham PCR



Bang 2. Muc d6 twong dong di truyén gitra chung CX9 vai céc loai xa khuan c6 ho hang gan dua
vao trinh tu nucleotide cta gen16S rDNA

M4 s6 trén Do tuong

Chung so sanh Genbank dong, %
Streptomyces NR112471.1 98,9
thermoviolaceus subsp. apingens NBRC 15459
Streptomyces thermoviolaceus NBRC 13905 NR112423.1 98,7
Streptomyces thermoviolaceus NT1 KJ486841.1 98,6
Streptomyces KC470043.1 98,4
thermoviolaceus subsp. thermoviolaceus 76 T-2
Streptomyces AB184371.1 98,6
thermoviolaceus subsp. thermoviolaceus NBRC
13387
Streptomyces thermoviolaceus AC8 KY412819.1 98,7
Streptomyces thermoviolaceus BB4 KT274751.1 98,7

Gen 16S rDNA cua ching CX9(1273 bp), c6 do tuong dong cao (98 dén 99%) véi cac gen tuong
g cua mot sé xa khuan thuoc loai S.thermoviolaceus (Bang 2). Nhu vay, két qua phan loai 16S
rDNA cho thdy, chung xa khuan CX9 c6 dic diém rat gan giii va c6 do twong ddng cao Voi
loai S. thermoviolaceus.
Bang 3. So sanh dic diém sinh hoc cua ching CX9 va
chang Streptomycesthermoviolaceus da cong b

Pic diém Chung Streptomyces thermo Streptomyces thermo
CX9 violaceussubsp. thermoviolaceus | violaceussubsp. apingens DS
DSM 40443" (Kim et al., 1999) | M 41392" (Kim et al., 1999)
Khuan ty khi sinh Xam xam xam
Khuin ty co chat | Vang/tim Vang/tim Vang/tim
Sic té tan Tim Vang/tim Vang/tim
Chuébi bao tir Xoan, Xoin Xoin
doi khi
6 x0an
long
Sinh Melanin khong khong khong
Nhiét d sinh 20 + 20 = 55°C 20 = 55°C
truéng 60°C
pH sinh truwdéng 4+9 4+9 4+9
Phan hiiy co chat:
CMC + ND ND
Tinh + + +
bot + ND ND
Lignin

Ghi cha: (+)c6 phan hay,ND:khdng kiém tra


https://www.ncbi.nlm.nih.gov/nucleotide/NR_112471.1?report=genbank&log$=nuclalign&blast_rank=1&RID=PUAF5WXD014
https://www.ncbi.nlm.nih.gov/nucleotide/NR_112423.1?report=genbank&log$=nuclalign&blast_rank=2&RID=PUAF5WXD014
https://www.ncbi.nlm.nih.gov/nucleotide/KJ486841.1?report=genbank&log$=nuclalign&blast_rank=3&RID=PUAF5WXD014
https://www.ncbi.nlm.nih.gov/nucleotide/KC470043.1?report=genbank&log$=nuclalign&blast_rank=4&RID=PUAF5WXD014
https://www.ncbi.nlm.nih.gov/nucleotide/AB184371.1?report=genbank&log$=nuclalign&blast_rank=5&RID=PUAF5WXD014
https://www.ncbi.nlm.nih.gov/nucleotide/KY412819.1?report=genbank&log$=nuclalign&blast_rank=8&RID=PUAF5WXD014
https://www.ncbi.nlm.nih.gov/nucleotide/KT274751.1?report=genbank&log$=nuclalign&blast_rank=9&RID=PUAF5WXD014

Chung CX9 c6 chudi bao tir dang xoan va xoan nhe trén méi truong 1SP4 kiém tra, nhiét do sinh
truong 20-550C, sinh truong tot & 37-450C. Dai pH sinh trudng tir 4-9, khong sinh trueang & pH 10.
Chung c¢6 kha ning phan huy CMC, tinh bot va lignin. So sanh céc dic diém cta chung CX9cho
thdy chung c6 nhiéu dic diém twong dong vé hinh thai véi cac ching$. thermoviolaceus DSM
40443T vaDSM 41392T nén chung CX9 dugc dat tén la S. thermoviolaceus CXO.

Kha nang sinh tong hop cac enzyme phan hay lignin trén mot s co chat

Kha ning sinh truéng va sinh tong hop cac enzyme trong phan hiy lignin cua ching CX9 dugc
khao sat trén moi truong Czapeck co ban ¢6 bd sung thém 1 % cac co chét khac nhau nhu glucose,
bot g4, bot tre, lignin  va lignin  1%+05% glucose va 0,2%  pepton.
Trén mai trudng long, chung sinh sic tb nau nhat trén moi truong Czapeck ¢6 bd sung glucose va
sinh sic t6 nau ddm dén tim dam trén méi trudng bo sung bot go hoac mun tre va lignin. Chang sinh
truéng trung binh trén méi truong Czapeck véi ngudn co chat cacbon duy nhét 1a bot tre, mun g va
lignin. Sinh truang manh va tét trén hai méi trudng sir dung nguon cacbon 1a glucose va lignin 1 %+
0,5% glucose + 0,2% pepton. Pilet cta ching tao trén cac moéi trueong long cd dang min nho. St
dung méi trudong co bod sung 1% lignin + 0,5% glucose va pepton 0,2%, chung sinh tong hop cac
enzyme phan hay lignin cao hon so véi méi trudng chi sir dung cac co chat riéng I¢.
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Hinh 4. Anh huéng cia mét so co chdt cacbon trong méi truong dén kha ndng thu nhdn enzyme
phan huy lignin cua chung CX9

Chung xa khuan CX9 trong nghién ciru nay, c6 hoat tinh LiP dat 7,345 U/ml cao hon so véi chung
vi sinh vét wa nhiét CLMT 5, CLMT 34 va thap hon chiung CLMT 29 trong cong b cua Lai va cong
su (2016). Tuy nhién hoat tinh MnP va Laccase caia chiung CX9 lai thip hon cac ching vi sinh vat
wa nhiét trong céng bd trén.Theo céng bd cua Tsujibo (1999) va Igbal va cong su
(1994),S. thermoviolaceuscé kha nang sinh chitinase va peroxidase. Cac peroxydase cua
chang S. thermoviolaceuscé cac dic tinh dic biét véi ¢ bén nhiét cao va c6 tiém ning tng dung 16n
hon cac peroxydase thong thuong khac (Igbal et al., 1994) .Dac biét, theo Gargva cong su (1996) xa
khuan S. thermoviolaceussinh tong hop xylanase chiu nhiét da duoc ung dung trong qué trinh tay
trang bot gidy sinh hoc. Trong nghién cau nay, ching xa khuan S. thermoviolaceusCX9 duoc phan
lap tir bai chtra dam manh cua nha may gidy Bai Bangtai bai chira trong long déng u, nhiét 4o c6 thé
>50 0C. Chung xa khuan nay budc dau méi duoc khao sat vé kha niang sinh tong hop céc enzyme
phan hay lignin.Tiép theo, chung s& khao séat vé kha ning sinh téng hop cac enzyme khéc, nham
khai thac tiém ning cua chang va tng dung trong san xuat.



KET LUAN

Tir 20 mau man thu nhan tai cong ty gidy Bai Bang, di phan 1ap duoc 47 ching xa khuéan wa nhiét
c6 kha niang phan giai lignin. Trong d6, chung CX9 la mét trong cac chung c6 kha ning sinh tong
hop ca ba enzyme phan huy lignin 1a LiP, Laccase va MnP, dac biét la hoat tinh Lignin peroxidase
cao nhét dat 7345 U/L. Chung CX9 phat trién tot nhat & 450C, c6 khuan ty khi sinh mau xam va
sinh sic té tim trén moi truong 1SP2. Dua vao cac dic diém sinh hoc va phan tich trinh tuy gen16S
rDNA, c6 thé xép chiung CX9 thudc loai Streptomyces thermo violaceus, va dit tén 1a Streptomyces
thermo violaceus CX9.



