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NGHIEN CUU SU PHAN HUY LIGNIN VA CELLULOSE CUA BA
CHUNG PHANEROCHAETE CHRYSOSPORIUM NHAP NOI

Nguyén thi Thanh Kiéu, Pham Thanh Hg
Bd mo6n Cong nghé Sinh hoc, Khoa Sinh hoc, Trudng BPH Khoa hoc ty nhién - PHQG-HCM
(Bai nhdn ngay 28 thdng 3 ndm 2002, hoan chinh sita chita ngay 03 thdng 5 ndm 2002)

TOM TAT: 'Nghién citu khd nang phdn hiy lignin va cellulose ciia ba chiing ndm soi
Phanerochaete chrysosporium gdc ngoai ky hiéu P.36200, P.36201, P.36319. Két qud cho thdy
sau thoi gian nudi cdy 45 ngay trén méi truosng min cua véi 3 ti 18 meo gidng khdc nhau, hai
chiing P.36201, P.36319 c6 khd ndng phdn hiiy lignin t6t va phdn hiiy cellulose yéu, & chiing
P. 36200 thi hai khd ndng ndy déu t6t. Trong diéu kign kich hoat & 60°C, téc d¢ phdn hily
lignin tdng lén trong khi téc dé phdn hity cellulose chdm lai.

MG PAU

Phanerochaete chrysosporium 13 mgt loai ndm s¢i c6 kha nang phé hiy gd trong tu
nhién. C6 nhiéu loai ndm phén hiy ¢8, nhung cc chiing Phanerochaete chrysosporium dugc
sif dung nhiéu d€ phan hiy lignin trong sdn xudt bt gidy sinh hoc (biopulp) nhd mot s dic
diém 1a hiu nhu khéng tic dong dén cellulose va cho hiéu qué tot & nhiét do khd cao
(khodng 40°C) [11. Ung dung Phanerochaete chrysosporium trong céng nghé 1am bot gidy
sinh hoc ¢ ¥ nghia quan trong 13 1am gidm gid thanh va bét 6 nhiém do hda chat thai ra.
Cdc nghién cttu 3 chiing Phanerochaete chrysosporium goc ngoai nhim ddnh gid kha ning
phin hiy lignin va cellulose trong di€u kién khdc nhau dé€ tim chdng thich hgp cho cic ng
dung tai Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CcUU

1. Vatligu:

— Déi tugng nghién citu : Ba ching nam sdi Phanerochaete chrysosporium g&c ngoai
do Béo tang gidng chuin vi sinh vit — PHQG HN cung cdp va hién luu giit tai phong thi
nghiém b§ mén CNSH — PHKHTN TPHCM, ky hiéu P.36200, P.36201, P.36319.

— Moéi truong nudi cdy :

* Giff giong trén mdi trudng Raper gdm peptone (2g), yeast extract (2g), MgSO0,.
TH,0 (0,5g), K,HPO, (0,46g), KHoPO4 (1,0g), glucose (20g), agar (20g), nuée c4t (1000ml).

* Mbi trudng dinh tinh phdn hiy lignin gdm lignin (1g), agar (20g), nudc cat
(1000m1l).

* Mb6i trudng dinh tinh phin hdy cellulose: CMC (20g), agar (20g), nudc cit
(1000ml).

* M6i trudng nhan gifng trung gian gdm gao life, nudc.

~ Héa chdt :
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Céc héa chat dung khio sét ham lugng lignin va cellulose gom : H,SO4 ddm dic,
H,S0, 72%, H,SO, 3N, NaOH 17,5%, K,Cr,0O; O0,5N, chat chi thi Ferroin,
Fe(NH4)2(S04),.6H,0 0,1N, hdn hgp ethanol (tuyét d6i) - benzen véiti1é 1: 2.

2. Phu'dng phdp nghién cifu.

— Quan sdt hinh thdi: cfy mi€ng thach c6 to ndm cta 3 ching Phanerochaete
chrysospormm P.36200, P.36201, P.36319 1én mi€ng lam c6 trdi moi trudng Raper mong, tao
phong 4m v6 triing cho td ndm phét trién, 2 ngdy sau quan sat dudi kinh hién vi.

— Cay glong nim 1&n moi trudng agar, do mic d6 lan to d€ dinh tinh tudng dsi sy
phéan hiy lignin va cellulose qua viéc st dung cic ch&t nay 1am ngudn dinh dudng duy nhat.

— Cdy gidng nim vao min cua cao su vdi ti 1¢ meo gidng 1/5, 1/10, 1/20, thuc hi¢n
trong diéu kién binh thuding va diéu kién kich hoat & 60°C, x4c dinh har. lugng lignin va
cellulose theo thdi gian biing phudng phdp dp dung tai Nha mdy gidy Pong Nai TAPPI
TEST METHODS [2]. Diing acid sulfuric 72% dé hydro héa va héa 16ng céc carbohydrate
trong gb; lignin khong hoa tan trong acid dugc loc va can. Ham luong celiulose trong méu
dudc chiét rit lién tuc bing NaOH 17,5%; phén hoa tan bao gém f va y cellulose dugc xédc
dinh biing su oxy héa véi K,Cr,07 0,5N, phén o cellulose 12 phan khdng tan dugc héa 16ng
bing H,SO,4 ddm dic va dugc chuidn d6 bing dung dich Fe(NH4)2(S04),.6H,0 0,1N.

KET QUA
1. Quan sat hinh thai.

Ba chiing P.36200, P.36201, P.36319 déu c6 hinh thdi ddc trung ri€ng ctia titng chiing
va chung ciia ndm ddm Phanerochaete chrysosporium, c6 dinh bao tif trén hé sdi. (Hinh 1, 2,
3: hinh thdi dudc quan sat dudi kinh hién vi).

2. K&t qua dinh tinh tuong d6i kha ning phan hdy lignin va cellulose.

Mifc d6 lan td ndm trén 2 loai mdi trudng chon loc, chi chifa ngudn carbohydrate duy
nh4t 13 lignin hodc cellulose, gitip xdc dinh nhanh mot cdch wdng doi kha niang phén hiy
céc chit nay 1am ngudn dinh dudng. Theo doi t&c do lan td cla 3 ching P.36200, P.36201,
P.36319 trén mdi trudng agar-lignin va agar-CMC, ghi nhén dugc k€t qua trén béng 1 sau :

Bang 1: D¢ lan to trung binh ciia 3 chiing trén méi truong lignin va CMC(cm)

Chiing Ngay P9 lan td trung binh trén P lan td trung binh trén
moi trudng lignin (cm) mdi trudng CMC (cm)
P. 36200 2 2 1
3 2,4 2
4 3 2.5
5 4 3,2
P. 36201 2 2l 0,5
3 2,8 0.8
4 3 1,1 |
5 4,2 1,5
P. 36319 2 2 0,5
3 2.5 0,8
4 3.2 1,2
S 4,1 1,7
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Dén ngay thi 5, nhd dung dich glugol vao mdi trudng nudi ciy trong hdp Petri dé quan
sdt vong phan gidi lignin va cellulose. K&t qua cho thy :

— C4 3 ching déu dong hoa lignin t5t v6i mic lan td trung binh 4,0 - 4,2 cm va vong
phén hiy lignin 1dn (hinh 4, 5 va 6) vdi dudng kinh 7 cm (P. 36200), 8 cm (P. 36201) va 7 cm
(P36319). Vong phin hidy lignin rdng hon nhiéu so vdi lan td ching té cé tic dong cia
enzyme ngoai bao. Piéu nay c6 § nghia quan trong khi iing dung vao sin xuit.

— Khé niing dong héa va phin gidi cellulose thap, trit chiing P. 36200.

e KT

Hinh 1. Hinh dang sdi to chling P.36200

M@i trudng lignin - Mdi trugng CMC
Chiing P. 36200
Hinh 4. Vong phan gidi cia P.36200 trén moi
trudng lignin va CMC sau 5 ngay nudi ciy.

Moi trudng lignin - Moi trudng CMC Mbi trudng lignin -~ M6i tridng CMC
Chiing P.36201 Chiing P. 36319

Hinh 5. Vong phén gidi ctia P.36201 trén mdi  Hinh 6. Vong phan gidi cta P.36319 trén moi
trudng lignin va CMC sau 5 ngay nudi cdy. trudng lignin vd CMC sau 5 ngay nudi ciy.
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3. K&t qua dinh lugng lignin trén miin cva nudi cAy miu.

Budc ti€p theo 12 ddnh gid sy phin hiy bing dinh lugng dé c6 k&t qua chinh xdc hon. Céc
phan tich dugc thuc hién sau khi cdy meo ging 15, 25, 35 va 45 ngay vdi ti 1& meo gi6ng
1/5, 1/10 va 1/20 so véi lugng nguyén liéu ban dau. Ham lugng lignin ¢6 trong mau dudc tinh
theo % so v6i trong lugng khd dude néu trén bing 2 vdi 2 s8 liéu : s§ tuyét doi va s tuong
d6i (trong ngoic) so vdi di chitng (coi 1a 100%). Tir k&t qud & bang 2 c6 the riit nhdn xét:

— Sau 45 ngay nudi cdy vdi 3 ti 16 meo gi6ng khdc nhau, ham lugng lignin trong cd
chit gidm it nhat 1a 6,11% (39,34% so vdi ddi chiing) va cao nhat 1a 8,13% (52,96% so d6i
chitng). Trir 1 trudng hgp 39,34% so véi ddi chitng, cdc trudng hdp khdc lignin déu gidm trén
40%. ' 3
— 3 chiing P.36200, P.36201, P.36319 c6 kha ning phan hiy lignin tudng dudng nhau,’
dic biét ching P.36319 tic dong manh hon 2 chiing kia, nhat 13 khi dudc kich hoat & 60°C.

Béng 2: Ham lugng lignin (%) ¢ trong mdu sau thoi gian nuéi cdy

Ching |Ngiy MAu binh thuting Mau kich hoat 60°C
Tilé meo | Tilé meo | Tilé meo | Til¢ meo | Til¢ meo Ti 1& meo
oidng 1/5 | gidng 1/10 | gi6ng 1/20 | gidng 1/5 | gi6ng 1/10 | giéng 1/20
Péi chiing 15.35 (tudng ing 100% lignin
P.36200 15 10.21 10.57 10.58 10.19 .21 10.14
25 9.68 10.05 10.42 9.59 9.07 9.63
35 9.43 9.56 . 10.05 8.66 8.82 9.33
45 8.25 8.53 9.24 1.87 8.01 9.15
Lignin 7.10 6.82 6.11 7.48 7.34 6.20
gidm sau (46.25%) | (44.43%) | (39.34%) | (48.73%) | (47.82%) (40.39%)
45 ngay
P.36201 | 15 10.76 10.01 10.5 9.99 9.60 9.73
5 10.10 9.34 0.87 9.35 9.09 8.98
35 9.03 8.94 9.58 8.95 8.80 8.67
45 8.77 8.89 9.15 8.52 8.60 8.34
Lignin 6.58 6.46 6.20 6.83 6.75 - 7.01
gidm sau (42.86%) | (42.08%) | (40.39%) | (44.49%) | (43.97 %) (45.67 %)
45 ngay : i
P.36319 | 15 9.73 10.45 10.89 9.88 9.77 10.06
25 9.29 9.01 10.30 | 837 9.18 931
35 8.41 8.76 9.85 8.10 8.30 8.43
45 7.93 8.47 8.61 .22 771 7.89
Lignin 7.42 6.88 6.74 8.13 7.64 7.46
sidm sau (48.34%) | (44.82%) | (43.90%) | (52.96%) | (49.77%) | (48.60%)
45 ngay
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4. K&t qua dinh Iugng cellulose trén miin cua nudi cdy miu.

Viéc dinh lugng cellulose dudc thuc hién song song va cling tudng tu nhu phén tich lignin.
K&t qua trén bang 3 cho phép cé nhlmg nhin xét:
— Sau 45 ngdy cdy meo nim vao cd chit vdi cdc ti 16 khic nhau, ham ludng cellulose

trong cd chat gidm it nha't 1a 5,96% (7,96% so véi ddi chiing) va cao nhat 1a 17,47% (23,34%

so doi chiing). 13 trudng hop trén 10% so vdi d6i chiing, 5 trudng hgp dudi 10%.

~ & miu binh thudng ham lugng celluolose gidm nhi€u hon miu duge kich hoat &
60°C. biéu ndy c6 thé 12 do enzyme tdc dong lén sy phan gidi lignin hoat dong manh tic ch&
lai tdc dOng ¢ia enzyme tdc dong trén sy phin glal cellulose. '

— Chiing P.36200 lam giam ham lugng cellulose nhidu hon hai chiing P.36201 va
P.36319. Tinh chit ndy cho phép chon lya chiing nAm phit hgp tiy theo muc dich st dung.

Bdng 3. Ham iUQng cellulose (%) ¢6 trong miu sau thdsi gian nudi cay

Ching | Nga Mau binh thudng Mau kich hoat 60°C
y
Tilé¢ meo | Tilé meo | Tilé meo | Tilé meo | Tilé meo | Tilé meo
giong 1/5 | gidng 1/10 |-gidng 1/20 | gidng 1/5 | gidng 1/10 | gi6ng 1/20
Ddi chiing 74.85 (tuong Wng 100 % cellulose)
P.36200 | 15 71.87 72.48 69.04 72.07 72.79 74.53
25 65.34 68.89 68.89 70.32 72.69 70.63
35 61.38 67.55 68.37 63.75 71.81 70.32
45 57.38 65.08 65.7 61.9 66.93 68.58
Cellulose 17.47 9.77 9.15 12.95 7.92 6.27
gidm sau 45 (23.34%) | (13.05%) | (12.22%) | (17.30%) | (10.58%) | (8.38%)
ngay (%) .
P.36201. | 15 68.47 68.89 72.74 73.82 74.43 73.3
25 67.24 68.37 69.35 7133 73.1 70.73
35 66.11 68.17 68.58 65.7 71.66 69.6
45 64.26 66.73 67.19 65.08 67.34 68.89
Cellulose 19.59 8.12 7.66 9.77 7.51 5.96
gidm sau 45 (14.15%) | (10.85%) | (10.23%) | (13.05%) | (10.03%) | (7.96%)
ngay (%) ,
P.36319 | 15 71.56 71.45 71.76 71.97 72.17 73.61
25 66.73 68.78 70.22 67.76 71.76 71.97
35 64.21 67.55 69.09 65.24 70.12 69.5
45| 622 64.67 . | 68.06 63.54 67.55 68.78
Cellulose 12.65 10.18 6.79 11.31 7.30 - 6.07
gidm sau 45 (16.9%) | (13.6%) | (9.07%) | 15.11%) | (9.75%) - | (8.11%)
|__ngay (%)
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KET LUAN

K&t qua nghién citu cho thdy :

— Hai ching Phanerochaete chrysosporium ky hiéu P.36201 va P.36319 c6 kha nédng
phin giai lignin kh4 t6t va phan gidi cellulose thap; ching P.36200 ciing ¢6 khd néng phén
gidi lignin t&t nhung dong thdi kha nang phan gidi cellulose cling cao.

— Su phan hily lignin cda cdc chiing nghién ciiu do tdc dong clia enzyme ngoai bao.

— Trong diéu kién kich hoat & 60°C, t8c do phan gidi lignin 5t hon va toc d§ phan
giai cellulose chdm lai.

_ Chiing P.36201 c6 nhiéu trién vong cho dng dung vao sdn xudt bot gidy sinh hoc.

STUDYING THE DEGRADING LIGNIN AND CELLULOSE OF
THREE STRAINS OF PHANEROCHAETE CHRYSOSPORIUM FROM
FOREIGN COLLECTION

Nguyen thi Thanh Kieu, Pham Thanh Ho
Department of Biotechnology, Faculty of Biology, University of Natural Sciences,
Vietnam National University — Ho Chi Minh City.

ABSTRACT: Studying the degrading lignin and cellulose of three strains of Phanerochaete
chrysosporium from foreign collection, marked P.36200, P.36201, P.36319, the result shows
that after 45 days, P.36201 and P.36319 have good lignin-degrading activity but less activity
on cellulose. These two activities of P.36200 are good. Lignin- degrading activity increases
when putting them in the condition of 60°C but cellulose-degrading activity decreases.
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