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NGHIEN CUU SU PHAN HUY LIGNIN CUA MOT SO NAM SOI

Pham Thanh H8, Nguy&n Thj Thanh Kiéu
Trugng Pai hoc Khoa hoc Ty nhién - PHQG-HCM
(Bai nhdn ngay 17 thdang 6 ndm 2003, hoan chinh sita chita ngay 24 thdng 8 ndm 2003)

TOM TAT: Budc ddu thu thdp dugc 15 chiing ndm sgi; tién hanh khdo sdt khd ndng phdn
hity lignin va cellulose. Két qua tuyén chon dugc 12 chiing c6 khd ndng phdn hity lignin t6t va it
phdn hity cellulose.

I. Pat van dé

_ Trén th€ gidi, vin dé phan hiy lignin bing vi sinh vt dudc nghién cfu nhiéu trén nim
Phanerochaete chrysosporium va di c6 nhitng thanh qui nhit dinh. & Nhit, nghién cifu trén ndm in

“Shiitake”, thudc ching ndm ddng cd (Lentinus edodes), ngudi ta da chon loc dugc mdt ching c6 khi

ning 1am mi't 38,4% lignin cla gd sau mdt thdng nudi cdy trén gb.

Nhirng k&t qud ndy cho thiy trién vong nghién ctfu khi ning phan hiy lignin trén mdt s6 ndm soi &

Viét nam 12 mot xt& sd nhiét d6i v6i sy hién dién phong phi cic lodi ndim. Nhiing ng dung cila

nghién cifu ndy ciing 1 vdn dé rdt ddng quan tAm nhat 1a d&i vdi nganh cong nghiép gidy, trudc nay

vAn xit 1y loai bd lignin clia gd bing phudng phdp hod hoc gy 6 nhiém méi trudng nudc nghiém

trong.

IL. Vit liéu va phudng phdp
1. D6i tugng nghién cifu

- Ching Phanerochaete chrysosporium nhdp ti¥ nutdc ngodi dudc luu gilr tai phong thi nghiém, ky
higéu PC a

- Ching Schizophyllum commune (nim chén chim) ngodi ty nhién, moc trén thin cdy cao su, ky
hiéu SC

- Lentinus edodes (nim déng cd) gdm cdc ching: Lentinus edodes Chiangmai, ky hiéu LE -Ch;
Lentinus edodes Trung Qudc, ky hiéu LE -TQ;Lentinus edodes Cao Bing, ky hiéu LE -CB;
Lentinus edodes Nhit Bdn, ky hiéu LE-X; Lentinus edodes dong lai , ky hiéu LE-2N; Lentinus
edodes dong lai, ky hiéu LE-M; Lentinus edodes My, ky hiéu LE-170; Lentinus edodes dong lai,
ky hiéu LE-C.

- Pleurotus sp. (ndm bado ngu) :Pleurotus sp. (ndm bao ngu) xdm Thdi Lan, ky hieu BX-TL;
Pleurotus sp. (nAm bao ngu) tring Thdi Lan, ky hiéu BT-TL; Pleurotus sp. (nim bio ngu) x4m
Viét Nam, ky hiéu BX.

- Auricularia (ném meo): Auricularia (ném meo) den , ky hi€éu AuD; Auricularia (nfm meo) tring,
ky hiéu AuT.

2. Hod chdt & Mdi trudng

- Moi trudng Raper ding d€ nudi c4y, nhin giéng, khdo sdt sy ting trudng giéng, git gidng. Thanh
phan gém: pepton, yeast extract, MgS0,.7H,0, K,HPO,, KH,PO,, glucose, agar, nu6c cit.

- MBbi trudng gao dé nhén giéng trung gian gdm gao lifc, nuéc.

- MB0i trudng lignin d€ khio s4t khi ning phéan hiy lignin: lignin, agar, nudc cit. -

- MB@i trudng CMC d€ khdo sdt khi ning phan hily cellulose: CMC, agar,nudc cit.

- Mbi trudng min cua d€ khdo sdt ham lugng lignin bi phian hiy:miin cua, vit B, MgSO,, nuéc.

- Hod chidt d€ khdo sit him lugng lignin: HCl dim dic, H,SO, dim dic, Chlorine, KI
Na$,0,.5H,0 0,2N, tinh bdt.

- Thu6c thit CMC: dung dich Iod.

3. Phudng phap nghién ciu
3.1 Khdo sdt sy tdng trudng ciia ndm

t ]
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- Phan lap to thit cAp: diing dao cdy tdch 14y mé nhdy cia tai ndm, cho vao mdi trudng Raper trong.
&ng nghiém. Khi td nAm da phét trién ddy 6ng nghiém, cdy sang méi trudng Raper trong dia petri
dé do t&c db lan to twdng dai.

- Phén lap don bao ti: dp tai nAm da lau sach trén dia petri sach da khi tring trong khodng 4-5 gid
d& thu nhin bio t&. Pha lodng don bio ti bing nudc cit, xem mat d6 bao ¥ dudi kinh hién vi
bing phong dé€m héng ciu, dat mat dd 200 bao ti/1ml. Hit 0,1ml dich bao tif cho vao mbi trudng
Raper trén dia petri trdi d&u trén mit thach.

St dung ¢dc dong don bao tl d€ ti€n hanh lai, cdy 2 mi€ng thach cla cdc dong don bao ti dé gin
nhau, tdy theo ki€u phat trién cila td, ta x4c dinh dugc nhin t6 di truyén va xdc dinh dong lai.

- & c4c dong lai dudc, ciing khio st sy phat trién ciia ndm biing cdch do t8c do lan td tudng d6i
nhu & to thif cap.

3.2 Khdo sdt khd ndng phdn hiiy lignin va phdn hily cellulose (phuong phdp dinh tinh)

- Ldy mot mi€ng thach nhé c6 td ndm, dudng kinh Smm, cdy 1én modi trudng c6 ngudn cacbon la
lignin. Theo doi d lan td theo thdi gian d€ danh gid khd ning phan hdy lignin.

- Lam tuong tf trén moi trudng c6 ngudn cacbon 1a CMC d€ dinh gid khd ning phan hiy cellulose.

3.3 Po ham lugng lignin dé xdc dinh khd ndng phdn hily lignin tit cdc chiing da tuyén chon bdng
phuong phdp dinh tinh

Ding phuong phdp Tingle dé€ x4c dinh % Cl tiéu thu.Ham lugng lignin dudc tinh dya theo sy tiéu thy

&

%lignin = 1,86x-15,65
véi x: % Cl tiéu thu

Miu ding d€ khio sit ham lugng lignin 12 min cua trong &ng nghiém 16n, dudng kinh 4 cm, gidng

ndm cdy vio tf meo gao trung gian. Sau khi cdy 10 ngay, cdch 3 ngdy miu dugc dem ra do ham lugng

lignin.

III. K&t qud - thdo ludn

3.1. T8¢ dd ting trudng clia chiing Phanerochaete chrysosporium trén mdi trudng Raper vdi ngudn
carbon thay thé

Bing 1:
P4 lan td (mm) ciia chling P. chrysosporium trén mdi trudng Raper v6i ngudn Carbon thay thé
Ngudn C GLUCOSE CMC LIGNIN
Ngay
- 7 0 5,17
3 12;15 0,20 14,57
4 20,35 3,25 23,47
5 32,00 9,85 32,85
6 44,20 16,25 42,10
7 55,30 19,50 51:17
8 65,75 23,60 57,65
9 74,50 t 50 65,50
10 83,75 31,50 69,25

K&t qué trén cho thiy P. chrysosponum ¢6 kha nang phan hly lignin t6t nhung phin hiy cellulose

y&u, phi hgp véi viéc tién x& 1y nguyén liéu 1am bdt gidy dé gidm sit dung hod chit va x{ 1y nudc
thai.
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32. Téc @) ting trudng cla Schizophyllum commune trén méi trudng Raper véi ngudn
carbon thay th&

Thu nhin bao td, ti&n hanh lai tao, thu dugc 17 dong lai va theo doi tdc dd ting trudng cia 17
dong lai, k€t qua nhu sau:

Béing 2: D6 lan td trung binh (mm/ngay) cda Schizophyllum commune

Tén ching Téc d) lan to trung binh Td'c d6 lan td trung binh
trén mdi trudng CMC trén mdi trudng lignin
Dong td thif cAp ban diu
SCO 18,60 22,70
Dong lai: (17)

SC3-SC6l 8,30 : 23,00
SC8-SC62 11,20 17,50
SC8-SCo61 13,00 20,50
SC8-SCs4 11,00 19,50
SC5-SC50 21,00 24,90
SC3-5C60 18,00 17,30
SC1-SC8 19,20 24,50
SC1-SC7 18,00 20,00
SC1-SC5 19,40 23,50
SC1-SC3 16,00 18,50
SC1-SC12 17,00 18,80
SC1-SC14 13,00 9,40
SC3-SC10 10,20 11,70
SC5-SC10 11,30 9,20
SC4-SC6 14,40 15,00
SC8-SC60 10,70 11,20
SC6-SC9 18,70 20,50

Nhin chung Schizophyllum commune phét trién t6t trén cd hai mdi trudng lignin va CMC, tuy
nhién bing phuong phép lai, ta cé thé chon loc dudc nhitng dong phd hdp véi muc dich sit dung. Ta c6
th& thfy ddng lai SC3-SC61 phi hop véi muc dich phan hiy lignin nhung it phan hiy cellulose, cdn
dong lai SC1-SC 14 thi ngudc lai.

3.3. Téc d) ting trudng cia Auricularia polytricha trén mbi trudng Raper véi ngudn carbon

thay thé&

Bdng 3: D6 lan td (mm) clia Auricularia polytricha

Ngudn Carbon GLUCOSE CMC LIGNIN
Ngay

2 8,27 5,90 ~ 11,70
3 18,73 15,83 22,70
4 28,67 22,50 32,50
3 3 ] 31,25 : 46,50
6 46,50 40,50 59,00
7 56,17 47,67 70,00
8 67,33 56,33 79,30
g 79,00 64,50 87,50
10 86,50 : 73,10 -
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3.4. Tdc 9 ting trudng ciia Pleurotus trén méi trudng Raper véi ngudn carbon thay the

Bdng 4: D6 lan td (mm) clia Pleurotus

Ngudn Carbon GLUCOSE CMC LIGNIN
Ngay
2 8,50 6,90 12,75
3 21,33 19,35 32,15
4 33,15 30,10 45,35
5 47,00 42,75 61,50
6 37,75 54,00 74,25
T 66,25 61,00 84,00
8 74,00 65,75 -
9 83,75 72,00 -
10 - 79,20 -

& td thit cAp Auricularia polytricha va Pleurotus ciing c6 két qué tuong tu nhu Schizophyllum
commune . Ching tdi chua ti€n hanh thi nghiém lai tao tir don bao tif d€ tuyén chon nhitng ddng theo
muc dich sit dung.

3.5. T6c d) ting trudng trén mdi trudng lignin va méi trud¥yng CMC

Chon loc va ti€n hanh khdo sdt khd nang phan hiy lignin va phan hiy cellulose ciia 15 chiing
ndm trén mdi trudng ma ngudn carbon duy nhit 12 lignin hodc CMC, sau 2 ngay ké tir khi ciy vio mdi
trudng trén dia petri,do tdc dd lan to thu dugc két qui sau:

Béng 5: T8¢ dd lan td trén moi trudng lignin v moi trudng CMC (mm)

Chiing MG6i trudng lignin Méi trudng CMC
nim
Ngay| Ngay| Ngay | Ngay| TB | Ngay| Ngdy| Ngay| Ngay| Ngay| Ngay| TB
2 4 6 8 (mm/ 2 4 6 8 10 12 (mm/
ngay) ngay) |

PC - 16 30 50 6,25 - 10 11 14,5 17 20,5 1,7
SC ] ! 5 TR 13153 | asr | ee sl am
LE-Ch 29 36 48,3 | 74,6 9,33 - - - - - - -
LE-TQ 13.6 | 723,31 3867|676 8,45 - - - - - - -
LE-CB 20 27,5 1.:38,5 60 1.5 - - - - - - -
LE-X 193 }.27 31 | 68,6 | 8,58 - - - - - - -
LE-2N 31,3 34 423 | 723 9,04 - - - - - - -
LE-M 26 30,6 | 37,3 | 58,3 7,29 - 2 3 4 4 4 0,33
LE-170 18 | 24 | 433 723] 9,04 E : - : = : ‘
LE-C 24,5 30 435 | 72,5 9,06 - - - - - -
BX-TL 22:5:1 305 36 59 7,37 3 T 8 9 10 12
BT-TL 2031283 |.39:3 58 7,25 - 10 11 12 12 12 1
BX 31 41 | 60,6 | 80,6 | 10,07 % 17 19 24 26 29 2,4
AuD 121 135 24 1.336 4,2 5 125 1520 26 33 275
AuT 10 17 22 31 3,87 7 12- 1163 | 215123 25 2,08

Trén m6i trudng lignin, tuyén chon dugc 12 chiing phét trién t8t, t6c dd lan to trung binh tir
6,25-10,07 mm/ngay. Dong thdi cdc chiing ndy ciing phan gidi cellulose v6i hidu suit y&u, va ching
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t6i ciing dic biét Iuu ¥, tat ¢4 cdc ching Lentinus edodes dia vao thi nghiém déu khéng phit trién
dudc trén moi trudng CMC.

3.6. Sy phéin hiy lignin ctia miin cua

Cén ci vao két qud dinh tinh trén, ching t6i tuy&n chon nhitng chiing ndm c¢6 kha ning phin
hily lignin t6t nhung lai it phin hiy cellulose ti€p tuc dua vao khdo sit kha ndng phan hly lignin cia
min cua bing phudng phdp dinh lugng. Diéu lwvu y tir k&t qua dinh tinh cho thdy tdt cd cdc chiing
Lentinus edodes dua vao thi nghiém déu ddp wng dudc yéu ciu ndy. Céc ching tuyén chon dudc bao
gbm PC, LE-Ch, LE-TQ, LE-CB, LE-X, LE-2N, LE-M, LE-170, LE-C, BX-TL, BT-TL, BX. K&t qui
phén tich dinh lugng nhu sau:

Ngay Ham lugng lignin trong mdi trudng min cwa nudi cdy nim (%)

PC | LE-Ch| LE-CB| LE-X | LE-2N| LE-M | LE-170| LE-C | BT-TL BX
15 99,28 | 99,14 | 99,28 | 98,89 | 98,75 | 99,28 | 97,96 | 99,02 | 99,28 98,23
18 | 98,25 | 98,09 | 98,75 | 98,09 | 97,96 | 98,75 | 96,77 | 98,62 | 99,02 96,11
21 96,9 | 96,64 | 97,7 | 97,04 | 96,51 | 98,07 | 95,19 | 9545 98,75 04,13
24 | 94,65 | 93,72 | 95,72 | 9532 | 9585 | 9572 | 93,08 94,4 94,66 93,61
27 | 94,26 | 91,89 | 93,08 | 95,19 94 95,19 | 9295 | 9347 | 94.27 93,21
30 | 93,72 | 9097 | 92,55 | 9347 | 9295 | 92.68 | 9281 92,68 | 93,87 92,42
33 90,56 | 89,25 | 90,31 | 90,44 | 91,1 91,76 | 8912 | 9176 | '92.81 91,36

Ham lugng lignin gidm ddn theo thdi gian nuéi cdy, cho dén ngay thit 33 cdc ching nim vin con
ti€p tuc phin hdy lignin trong méi trudng min cua kh4 t8t. Tuy nhién thi nghiém thuc hién trong &ng
nghiém, dién ti€p xic gifa meo ndm va co chit han ch€ nén k&t qui ham lugng lignin bj phén hiy
trong 33 ngay chi dat khodng 8-10%. Chiing t6i s& ti€n hanh thi nghiém trén cd chdt gd ngoai tu nhién
va ti€p tuc theo ddi ham lugng lignin bi phin hiy.

IV. K&t ludn

4.1 T 15 chiing thu nhin ban d4u, tuyén chon dugc 12 chiing c6 kha ning phén hiy lignin t3t va phan
hiy cellulose y&u dé ti€p tuc si dung cho céc nghién citu ti€p theo.

4.2 Tat ca cc chiing Lentinus edodes dita vao thi nghiém déu c6 kh ning phan hdy lignin t6t va phin
hiy cellulose y&u, can khai t5t khd ning ndy.

4.3 Cdc dong lai SC3-SC61 va SC1-SC14 c6 khd ning khéc vi dong td thit cAp ban ddu, cho thiy kha
ning lai tao d& tuyén chon nhitng chiing phi hgp véi myc dich sit dung.

V. Pé nghi

Tiép tuc xem xét kha ning phin hdy lignin va s dung cellulose trén mbi trudng min cua theo thdi
gian ldu hon d€ xdc dinh quy luit phin gidi hai cd chi't trén.
Tién hanh thi nghiém trén gd ty nhién d€ xem xét khi ning phéan hiy lignin.

STUDY ON LIGNIN-DEGRADING ACTIVITY OF SOME FUNGI

Pham Thanh Ho, Nguyen Thi Thanh Kieu

ABSTRACT: Fifteen strains of fungi were isolated and examined for lignin and cellulose- degrading
activities. Among them, 12 strains were found to have good lignin-degrading activity but less activity on
cellulose.
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