KHOA HOC CONG NGHE
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TOM TAT

Xtt ly nhiét — co cho go 1a mot phuong phap hiéu qua dé nang cao do bén sinh hoc ctia g6 ma khong can sir
dung chét bao quan thong thuong. Nghién ctru nay duoc thuc hién nham khédo sat anh hudng cta bién tinh
nhiét — co dén kha nang khang ndm ctia g6. G6 Sa moc sau xit Iy & cac mitc nhiét do, thoi gian va ty suat
nén khac nhau duoc kiém tra do bén trudc su tdn cong ctia ndim muc nau (Coniophora puteana M1). Két
qua nghién ctru da chi ra ring cadc mau gb bién tinh nhiét - co c6 kha ning khang nim muc nau duoc cai
thién hon so v6i mau déi ching khong bién tinh, thé hién & ti 1é phan tram khoi luvong gb gidm sau thoi gian
thir nghiém trong diéu kién thi nghiém. Sau 4 thang thit nghiém trong phong thi nghiém, tit ca cac mau gb
bién tinh déu cho kha nang khang nim t6t, ti 1é phan tram khéi luong g6 hao hut tir 1,89 - 4,86%. Két qua
phan tich cho thdy kha ning khang nim muc nau ctia g6 Sa moc bién tinh nhiét c6 hiéu qua cao nhat khi
bién tinh & nhiét @6 200°C, thoi gian 0,7 phut/mm, ty suat nén 49%. Két qua nghién cttu cung cip co sé khoa
hoc, luan ctt Iy thuyét vé méi lién hé gitra xtt Iy nhiét - co véi do bén sinh hoc ctia gb.

Tirkhoéa: Do bén sinh hoc, g6 Sa moc, ndm muc nau, xir Iy nhiét - co:

1. BAT VAN BE

Beén canh nhimg gidi phap bdo quan go thong
thuong st dung céac loai thudc bao quan c6 kha niang
phong chong cac loai nAm hai g6, bién tinh g6 mang
dén mot giai phap hiru hiéu dé cai thién kha nang
chong nadm cta g6 ma khong gay hai cho moi truong.
Bién tinh nhiét cho g6 lam giam kha nang hut am
ctia g0, cai thién tinh 6n dinh kich thudc, ting kha
nang chong lai s pha hoai ctia sinh vat va vi sinh vat
hai gd, ting kha nang chong chiu moi truong ma
khong gay doc hai [1].

Sa moc (Cunninghamia Ilanceolata [Lamb.]
Hook.) 1a loai cady moc nhanh, nhat 1a 20 nam dau,
than thang. La cay moc ty nhién & mién Trung va
Nam Trung Quéc tir @6 cao 500 — 1.800 m so véi muc
nuoc bién. O Viet Nam c¢6 xuét hién nhiéu & cac tinh
bién gi6i phia Bac nhu: Ha Giang, Lao Cai, Yén Bai,
Lang Son. G6 Sa moc c6 mau vang nhat, thom, nhe,
dé ché bién, thd thang [2]. Két qua nghién cttu cia
Xing, Ikuo va Wakako (2005) cho thdy, g6 Sa moc
duoc x€p vao loai gb c6 kha nang chong chiu trung
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binh khi thir nghiém trong phong thi nghiém va hién
truong voi ndm gay muc [3]. Nghién cttu cia Meiling
Chen va cs (2017) cho thay, go Sa moc c6 kha nang
khang ndm & mtrc do trung binh [4]. Véi su nang cao
nhan thic vé moi truong, nhiéu cong trinh nghién
ctru xtt ly dé kéo dai tudi tho cta goé duoc thuc hién.
Tuy nhién, rat it cong trinh nghién ctu vé xtt ly nhiét
- co cho g6 Sa moc. Dac biét méi quan hé gitra ché
do xtr ly nhiét - co v6i do bén sinh hoc cta go. Két
qua nghién cttu ctia Oleksandr Skyba (2008) cho
thdy, khi g6 xtt i & nhiét do 180°C cho kha ning
khang nidm hiéu qua, véi ham lwong chitin duoi 1%.
Ngoai ra, khi danh gia kha niang khang ndm cta gb
Van sam va goé Beech bién tinh nhiét thong qua ham
luong cellulose con lai sau 16 tuan thtt nghiém véi ba
loai nAm muc nau, trong d6 cac mau go xt li & nhiét
d6 180°C cho ham luong cellulose trén 55%, gap 1,25
lan so véi mau g6 doi ching [5]. Nghién ctu caa
Umit Ayata (2017) cho thay, xt ly nhiét c6 thé duoc
stt dung hiéu qua dé chong lai su tdn cong ctia nim
cho cac loai g6 Thong, gb Soi va go Dé gai [6].

Hién nay, thong tin vé viéc st dung phuong
phap nhiét - co d€ bién tinh gb Sa moc con han
ché. Mot so6 cong trinh nghién ctru xir ly nhiét — co
cho g6 Sa moc moi dimg lai & nhimg nghién ctu cai
thién tinh chat vatly, co hoc ctia g6 [7], [8]. Dé c6 co

94 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022



KHOA HOC CONG NGHE

s& khoa hoc cho nhiing nghién ctu tng dung nang
cao chat luong g6 néi chung, g6 Sa moc noi riéng
bang phuong phap nhiét — co, can c6 nhitng nghién
ctru co ban, day da vé co ché anh huéng cta ché do
xtt ly dén céc tinh chat vat ly, co hoc va sinh hoc cta
g0. Do vay, dé gop phan lam sang té6 co ché anh
huong cta cac tham s6 ché @6 x& ly dén kha ning
khang nam ctia g6 Sa moc, da tién hanh nghién ctru
anh huong cta ché do xit Iy nhiét — co dén kha ning
khang nim gd Sa moc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

211 Ching nim

Néam thr nghiém 1a nAm muc nau (Coniophora
puteana M1) duoc cung cap boi Bo mon Cong nghe
Vi sinh — Hoéa sinh, Vién Cong nghé Sinh hoc Lam
nghiép, Truong Pai hoc Lam nghiép. Chiing nim
dung trong thtt nghiém dwoc nuodi cdy va phat trién
trong moi truong Potato Dextrose Agar (PDA) ¢ 25+
2°C cho dén khi 16p soi ndm pht kin cac binh nuoéi

cay.
212 Mau go

Mau gb Sa moc 15 tudi duogc trong tai huyeén Bac
Ha - tinh Lao Cai: G6 tdm duoc sdy kho & nhiet do
70°C dén do 4m 11 - 14% va xtt ly & cac ty 1é nén,
nhiét 6 va thoi gian nén khac nhau, ki hiéu tir TN1 -
TN20 (Bang 1). Tiép theo, cac tAm Sa moc da xir ly
nhiét - co va d6i ching (chua xtt ly nhiét - co) duoc
cat nho thanh cac méau gé c6 kich thuéc biang nhau
dé kiém tra kha nang khang nam ctia go.

2.2. Phuong phap
2.2.1. Phuong phap bo' tri thi nghiém

Trong nghién citu nay da lua chon phuong phap
thiét ké hon hop trung tam (CCD - center composite
design) v6i 3 yéu to, 6 diém tam. So thi nghiém duoc
xtt Iy bang phan mém Design Expert 12.0, cac ché do
tién hanh thuc nghiém duoc thé hién tai bang 1.

Béng 1. Cac thong s6 thuc nghiém véi 3 yéu té anh

TN4 | 200 0,7 30 28,6 20,0
TNS | 160 0,5 50 40,0 20,0
TN6 | 200 0,5 50 40,0 20,0
TN7 | 160 0,7 50 40,0 28,0
TN8 | 200 0,7 50 40,0 28,0
TN9 |146,36 0,6 40 33,3 20,0
TN10 |213,64 0,6 40 33,3 20,0
TN11 | 180 0,43 40 33,3 14,3
TN12 | 180 0,77 40 33,3 25,7
TN13 | 180 0,6 23,18 | 26,0 15,6
TN14 | 180 0,6 96,82 | 46,3 27,8
TN15 | 180 0,6 40 33,3 20,0
TN16 | 180 0,6 40 33,3 20,0
TN17 | 180 0,6 40 33,3 20,0
TN18 | 180 0,6 40 33,3 20,0
TN19 | 180 0,6 40 33,3 20,0
TN20 | 180 0,6 40 33,3 20,0

huéng dén bién tinh nhiét — co

Ky |Nhiet| Thoigian | Cc}llfeu e
hiéu do | (Phut/mm su’at }? y Ky :eu
mau | (°C) | chiéu day) 12;0;1 (lfnr(r)ll) mau
TN1 160 0,5 30 28,6 14,3
TN2 200 0,5 30 28,6 14,3
TN3 160 0,7 30 28,6 20,0

2.2.2 Phuong phdp xdc dinh kha ning khang
nam muc nau

2221 Xdc dinh khi nang khing nam muc nau
qua ti Ié hao hut khoi lrong trong diéu kién thi
nghiém

Khé niang khang ndm muc nau ctia gd6 Sa moc
duoc tién hanh theo theo tiéu chudn TCVN 10753:
2015 nhung c6 diéu chinh. Thi nghiém duoc lap lai 3
lan. Cu thé:

Van dung tiéu chudn vé cach dwa mau go vao
moi truong gay cdy nam va xac dinh ty 1é hao hut
khoi luong mau.

Kich thuéc: Mau thtt nAm duoc cat ra tir cac tAim
g0 xt ly bién tinh nhiét — co. Dé dam bao thuan tién
khi tht nghiém trong binh nuéi cdy tai phong thi
nghiém, cac mau gb duwoc cat dua trén kich thuéc
ctia tAm g6 sau bién tinh va cung kich thuéc 30 x 20
x 10 mm (doc thd, xuyén tam, ti€p tuyén), bao gdbm
21 mau go, trong d6 co6 20 mau xit ly, 1 mau doi
chung khéng xtt ly.

Xt Iy mau trude khi phoi nhiém nam:

- MAu thir ndm duoc cat ra tir cac tAm go sau xir
ly bién tinh, miu duoc siy dén kho kiét & nhiet do
103 + 2°C. Can xac dinh khoi luong kho kiét ctia mau
(my), chinh x4c dén 0,01 g.

- Khtr triung mau trudce khi dat vao moi truong co
nam: Trudc ngay dat mau tht vao cac binh thi
nghiém ndm, dua cdc mau vao cac tui chiu nhiét.
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Trén moéi tai chi dat cdAc nhém mau giong nhau.
Doéng kin cac tai va dat vao noi khir tring trong thoi
gian 20 phut. D€ cac mau trong tui ngudi tu nhién véi
thoi gian 24 gio va sau do6 lap lai qua trinh kht trung
lai trong 10 phut. Khong duoc mé tai cho dén khi dat
mau vao binh nuoi cay.

Tién hanh thi nghiém v6i nAm muc nau:

- bat cac mau g6 da chuén bi vao cac binh sau 7
ngay nudi cdy nam, duy tri moéi truong 26 + 2°C va do
am tuwong doi 70 + 5% trong 4 thang doi véi go Sa
moc bién tinh nhiét.

- Sau qua trinh 14, cac soi ndm trén bé mat mau
g6 duoc gat bo, siy cac mau gd & 103 + 2°C dén kho
kiét va xac dinh tén hao khoi luong ctia mau.

Ty 1é¢ tén hao khéi lwong ctia mau theo cong
thic:
_ om0
mo
Trong do: H 1a ty 1é phan tram hao hut khéi
lwong ctia mau, %; m,la khoi luong kho kiét ciia mau
trudc khi thir nAm, g; m, la khoi luong gb hao hut sau
khi thit nam, g.

Tién hanh két luan vé kha niang chong nim cta
g6 bién tinh theo cac mitc:

0<H<5 (Tot), 5 < H <10 (Kha), 10 < H< 20
(Trung binh), H > 20 (Kém).

biéu kién chidp nhan két qua: Két qua thi
nghiém duoc chip nhan khi ty 1&é % hao hut vé khoi
luong trung binh & mau doi ching dé riéng 1a mau
g0 B6 dé khong xit ly nhiét phai dat tir 20% tré lén.

2222 Phan tich hinh dnh mat cat ngang cdc
mau go trén kinh hién vi dién tir

Lua chon cac mau duoc xtt Iy nhiét c6 kha nang
khang nam tot nhat va mau khong duoc xtr ly nhiét
c6 kha nang khang ndm kém nhat dé kiém tra va so
sanh. Mau duoc cat thanh mau g6 nhé 5 (R) x 5 (T)

x 5 (1) mm, c6 dinh trén cac dé kim loai va duoc ma
vang bang thiét bi chuyén dung nham tao ra kha
nang dan dién cho mau (16p ma day khoang 10 nm).
Cac mau sau do duoc quan sat trén kinh hién vi dién
tt SEM (VEGAXTESCAN-LMU) tai Vién Ky thuat
nhiét déi thudoc Viéen Han 1am Khoa hoc va Cong
nghé Viét Nam.

Hinh 1. Thiét bi chup anh SEM
2.2.2.3 Xdc dinh thanh phan hoa hoc g6

Chuén bi mau dé xac dinh thanh phan héa hoc
g0 - dua theo tiéu chuidn TAPPI 264 cm — 97. Him
luong cac chat chiét xuat: TAPPI T 204 cm - 97.
Holocellulose — ASTM D 1104 - 56. Xac dinh ham
luong cellulose bang phuong phap phuong phap
(Kurschner - Hoffer) dua theo tiéu chuan TAPPI T
17. Ham luong lignin — tiéu chudn TAPPI T 222 — om
98.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning khing nim muc nau cta g Sa
moc bién tinh nhiét - co

Kha nang khang nidm muc nau ctia g6 Sa moc
bién tinh duoc thé hién qua ti 1é hao hut khéi luong
mau sau 4 thang thtt nghiém trong diéu kién phong
thi nghiém. Két qua nghién ctru duoc thé hién trong
bang 2 va hinh 2.

Bang 2. Ty 1é hao hut khdi ltgng mau sau thir nghiém v6i ndm muc nau

< Thoi gian ép Ty 1é hao hut
Tén mau (TN) | Nhiét do ép (°C) | (phat/mm chiéu | Ty suat nén (%) . . Do lech chuan

day) khoi luong (%)

1 160 0,5 30 4,51 0,08

2 200 0,5 30 2,93 0,12

3 160 0,7 30 3,98 0,06

4 200 0,7 30 2,69 0,08

5 160 0,5 50 4,34 0,11
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a
Hinh 2. Miu gb Sa méc thir nghiém véi ndm muc nau sau 4 thang
(@:DC: b: TNY: c: TN10)

Quan sat sy phat trién cta ndm trén bé mat go
cho thdy & tat ca cac mau g6, soi nAm bao phu toan
bo bé mat mau (Hinh 1). Tuy nhién, két qua vé ti le
phan tram khéi luong gb hao hut chi ra rang cac mau
g6 Sa moc bién tinh nhiét c6 kha nang khang nim
muc nau duoc cai thién ro rét so voi mau doi ching
khong bién tinh. Hao hut khdi luong ctia mau g6 Bo
dé lam doi ching dat 37% dam bao diéu kién hop lé
cta khao nghiém la hao hut trén 20%.

- Sau 4 thang tht nghiém trong diéu kién thi
nghiém, tat ca cdc mau g6 bién tinh déu cho kha
niang khang nidm tot, ti 1é phan tram khéi luong g
hao hut tir 1,89 - 4,86%. Trong d6, mau g6 TN10 c6 ti
lé phan tram khoi lwong gbé hao hut trong 4 thang
thap nhat (1,89%); giam 6,5 lan so voi d6i ching,
trong khi d6 mau g6 TN9 bién tinh & 146,36°C co ti lé
phan tram khdi luong gé hao hut twong déi cao
(4,86%); giam 2,5 lan so voi mau doi chimg.

6 200 0,5 50 2,53 0,14
7 160 0,7 50 4,21 0,12
8 200 0,7 50 2,26 0,16
9 146,36 0,6 40 4,86 0,15
10 213,64 0,6 40 1,89 0,04
11 180 0,43 40 3,69 0,09
12 180 0,77 40 3,12 0,06
13 180 0,6 23,18 4,09 0,05
14 180 0,6 56,82 3,72 0,12
15 180 0,6 40 3,49 0,12
16 180 0,6 40 3,56 0,15
17 180 0,6 40 3,62 0,04
18 180 0,6 40 3,42 0,06
19 180 0,6 40 3,48 0,11
20 180 0,6 40 3,45 0,07

12,27 0,23

Két qua xit ly thong ke cho thdy, tham s6 nhiét
do, thoi gian, ty sudt nén c6 gia tri P - value =
0,0001(<0,05). Dbiéu @6 ching to ty lé hao hut khoi
luong khi thi nghiém véi ndm muc nau 1a cé su khac
biét ro rét khi nhiét do, thoi gian, ty sudt nén thay
d6i. Nhiéet do 1a yéu t6 anh huéng lon nhat, ty suat
nén anh hudng thap nhat. Kha nang khang nim muc
nau ctia g6 Sa moc bién tinh nhiét — co c6 hiéu qua
cao nhat khi & nhiet @6 200°C, thoi gian 0,7 phut/mm
chiéu day, ty suat nén 49%.

Céac két qua nghién ctu trudc cing cho thdy,
viéc bién tinh gb da cai thién ro rét kha niang khang
nam cta g6: Nghién cttu ctia M. Yalcin va cs (2015)
vé su thay déi cau triac hoa hoc va kha nang khang
nim cta gd Tan bi bién tinh nhiét, véi mau gb bién
tinh & 220°C trong 2 va 6 gio 6 ti 1é hao hut thap
nhat 5,5 va 0,2% sau 12 tuan thir nghiém do bén trén
doi twong ndm C. puteana M1. Tuy nhién, mau go xit
li & 140°C trong 2 va 6 gio khong mang lai hiéu qua
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trong qua trinh khang nam C. puteana M1 voi ti 1é
hao hut khéi lwong tuong doi cao khoang 32,3 va
33,4% [9]. Nghién cttu ctia Umit Ayata va cs (2017) vé
kha nang khang nam cta g6 thong bién tinh trén doi
tuong nam C. puteana cho thiy cac mau gb bién tinh
& 190 - 212°C trong 2 gi¢ sau 12 tuan phoi nhiém
nam nam theo quy trinh tiéu chuén JIS K 1571, co ti
1é hao hut 1an luot 1a 0,1% d6i voi gb Thong, 0,67% doi
v6i g6 Soi trong khi mau g6 khong bién tinh lan luot
1a 23,74% va 25,48% [6].

Kha nang khang nidm cta gb bién tinh duoc giai
thich nhu sau: trong qua trinh xtt 1i g6 véi nhiét do
cao, cau trac gb bi thay d6i, cAc nhom -OH tu do
trong g6 bi phan hiy lam giam tinh huat nuéc ctia g6,
Xt Iy nén g6 1am cho khoi luong thé tich cia gb ting
lén, khoang trong gitta cac té bao thu nhé lai, luong 6
Xi trong g6 giam la nhiimg yéu to can tr& sy phat trién
clia nam.

Anh huodng cta cac thong s xit Iy nhiét - co dén
kha nang khang nidm muc nau cua gbé Sa moc qua
phan tich thanh phan héa hoc:

Duoi tac dung ctia nhiét do, mot s6 thanh phan
héa hoc sé bién d6i. Diéu kién nuoéi cdy va leu gitr
phong thi nghiém theo quy dinh ctia tiéu chuan la
diéu kién phu hop dé nam phat trién. Vi vay, dé c6
nhting thong tin khoa hoc v6i @6 tin cay cao khi danh
gia anh huodng cta cia cac thong s6 xt ly nhiét - co
dén kha niang khang ndm muc nau ctia g6 Sa moc,
mau g6 c6 kha niang khang ndm cao nhat va thap
nhat sé duoc lua chon dé phan tich thanh phan héa
hoc. Mau g6 DC, TN9, TN10 trudc va sau khi thi
nghiém do bén sinh hoc trén doi twong nim C
puteana M1 trong diéu kién thi nghiém duoc lua
chon d@é phan tich thanh phan héa hoc. Ham luong
cac chat héa hoc duoc xac dinh nhu: chat chiét xuat
(alcohol: benzen), holocellulose, hemicellulose,
cellulose, lignin.

Két qua phan tich thanh phan hoéa hoc ctia g6 Sa
moc trudce khi xt Iy nhiét- co, sau khi xit ly nhiét — co
va sau 4 thang phoi nhiém ndm muc nau duoc thé
hién trong bang 3.

Bang 3. Thanh phan héa hoc miu gb sau phoi nhiém n4m muyc nau trong diéu kién thi nghiém

— Thm C;f;tc?%ft Holoc((:/ol)lulose Cellulose (%) Hemli;:;lulsoe Lignin (%)

£l Giatri | SD | Giatri| SD | Giatri| SD |Giatri| SD |Giatri| SD

DC 0 566 | 0,82 | 7934 | 1,19 | 54,25 | 0,46 | 25,08 | 0,94 | 29,49 | 1,40

BD TN9 0 15,25 | 0,13 | 75,25 | 0,54 | 51,33 | 1,38 | 23,92 | 1,41 | 33,57 | 1,24

TN10 0 2437 | 0,81 | 56,21 | 0,80 | 48,38 | 0,98 | 7,833 | 0,80 | 37,58 | 1,35

DC |4 thang| 2,88 | 0,29 | 51,26 | 1,10 | 40,96 | 1,31 | 10,30 | 0,44 | 29,46 | 0,96

C. puteana | TN9 |4 thang| 9,75 1,19 | 58,69 | 1,49 | 44,63 | 0,66 | 14,05 | 0,83 | 33,59 | 1,22

TN10 |4 thang| 20,62 | 0,99 | 50,31 | 1,51 | 4422 | 1,20 | 6,09 | 0,47 | 37,59 | 1,39

Ghi chu: BD: Ban ddu, DC: Poi ching, SD: D¢ léch chuan.

Trudc khi mau gb duoc phoi nhiém nam, két qua holocellulose  chi con  56,21% Ham luong

phan tich cho thdy nhiét do xi li cang cao, ham
luong cac chat chiét xuat, lignin cang cao. Trong gb
chua xit ly, ham luong chat chiét xuat, lignin chiém
5,66 va 29,49%. GO da qua xtt ly & nhiét do 213,64°C
cho két qua chat chiét xuat va lignin 1an luot 1a 24,37
va 37,58%. Diéu nay c6 thé 1a két qua tir cac phan tng
ngung tu cua lignin voi cac san phadm phan giai
hemicelluloses hodc ctia lién két ngang dai phan tir
lignin khi g6 duoc xtt Iy v6i nhiét do cao.

Holocellulose 1a téng phan polysaccharide ctia
g6 bao gom cellulose va hemicelluloses.
Holocellulose chiém 79,34% trong g6 Sa moc chua xtt
ly. Sau xt ly & nhiét d6 213,64°C ham Iluong

98

holocellulose giam do nhiét, sy giam dang chu y hon
& nhiét do cao hon. Su phan hiy cta hemicelluloses
da bat dau & 160°C, so voi hemicelluloses, cellulose
bén nhiét hon 1a do két cau tinh thé cta no. Tuy
nhién, ham luong cellulose ctia go duoc xir ly nhiét
van giam so véi g doi chimg.

Két qua nghién ctru cta Ibrahim Tumen va cs
(2010) cho thay, ty le khoi luong cac chat co ban nhu
hemicellulose, lignin va cellulose ctia go thay d6i khi
nhiét do xtt ly thay ddi. Khi nhiet do ting lén 180°C
hemicellulose va cellulose thay déi va thay doi dang
ké khi nhiét tang lén trén 200°C. Sau 200°C lignin bat
dau phan hay va tang len dang ké. Nghién ctu da gia
thuyét su gia tang ty lé lignin trong mau 1a do phan
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htiy holocellulose va cellulose va ciing xac dinh rang
sur gia tang lignin x4y ra song song voi viéc giam ty 1é
cellulose va hemicellulose [10].

Bién tinh nhiét lam ting ham luong cac chat
chiét xuat va lignin chimg t6 bién tinh gb bang nhiét
do cai thién kha nang khang nam cta gé Sa moc.
Bang 4 cho thdy, ham luong cac chat chiét suat cta
mau xtt ly nhiét tang 1én so véi mau doi ching. Sau 4
thang thtt nghiém v6i ndm muc nau, ham luong cac
chat chiét xuadt gidm, su hao hut cellulose va
hemicellulose ciing tirong d6i manh.

O tit ca cac mau sau 4 thang phoi nhiém ndm C.
puteana M1 ham luong lignin thay déi nhung khong
nhiéu. Nguyén nhan la do ndm muc nau khong thé
tong hop enzyme c6 kha nang phan huay lignin tao
nén mau dic trung ctia g6 muc sau khi bi nAm muc
nau phan huy thay vao do6 la qua trinh oxi hoa lignin
Xay ra, tuy nhién qua trinh oxi héa nay chi hiéu qua
voi cac thanh phan cellulose va hemicellulose. Mot
s6 nghién cttu trudce do6 ciing chi ra rang, khi ¢t g6 voi
ndm muc nau cho ti lé lignin tang va giam khong xac
dinh. Hon nta, lignin la mot polyme dai phan t va
khong dong nhat, viéc phan hay rat kho do cu tric
hoéa hoc cta no, theo Kirk va Cullen (1998) chi
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rang: Céu trac lignin chtta cac lien két kho bi thay
phan (nhiéu cac kiéu lien két C - C, C — O). Do do,
cac enzym phai co tinh oxy hoa manh (c6 cht yéu &
nidm muc trang) nhu Ligninolytic peroxidases,... moi
¢6 thé phan hay lignin c6 trong go [11]. Cuing voi cac
nghién ctru da cong bo trudc d6 vé kha nang phan
hiy ctia ndm muc nau cho rang ngoai su tham gia
clia cac enzyme thity phan con cé cac thanh phan oxi
héa khac [12].

Két qua nghién ctru cho thdy, dic trung cia ndm
muc nau la su hao hut cellulose, hemicelluloe; tir d6
lam giam luwong holocellulose cé trong g6 mot cach
dang ké.

3.2. Kha niang khang ndm qua cic miu gb trén
kinh hién vi dién t(

Trong cac mau go bién tinh nhiét, mau g6 TN10
cho kha ning khang ndm muc nau hiéu qua nhat. Vi
vay, mau g6 TN10 duoc lua chon dé quan sat trén
kinh hién vi dién t& nhdm so sanh su thay déi cau tao
voi mau g6 DC sau 4 thang thtt nghiém d¢ bén sinh
hoc trén d6i twong ndm muc nau. Két qua quan sat
thé hién ¢ hinh 3.

i
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Hinh 3. Hinh 4nh c4u tao gd Sa mdc bién tinh quan st duwoc dwdi kinh hién vi dién ti sau 4 thang tiép xtc
voi C. puteanaM1. a: Mau gé DC phoi nhiém ndm C. puteana M1;
b: Mau g6 TN10 phoi nhiém nam C. puteana M1

Két qua quan sat hinh anh kinh hién vi dién t
ctia mau doi chimg thtr nghiém trén doi twong nam
muc nau cho thay, soi ndm phan bo day dac va phan
hty két cau goé thanh cac ciu truc c6 hinh dang
khong dong déu, gion va nit thanh khoi (Hinh 3a).

Quan sat mau go6 TN10 cho thdy, cac cdu trac
cau tao nén vat liéu go van giir nguyén khong bi ntt,
hinh anh hién thi c6 soi ndm phan bo bén trong ciu
tric cta vat lieu g6 nhung khong nhiéu mac du soi
nam muc nau cé kich thudc rat nhoé, ching cé kha
nang phat trién qua cac 16 héng twong doi nho trong
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cac té bao gd, thé hién kha nang kham nam muc nau
ctia mau TN10 1a dang ké (Hinh 3b). Biéu nay duoc
giai thich nhu sau: mau xtt ly nhiét — co dai dién la
mau TN10 c6 cau truc tuong d6i kin, ngoai viéc bit
kin té bao, nén co hoc lam gidm kich thuéc ctia cac
khoang trong trong thanh té bao, luong 6 xi trong go
it, han ché su phat trién ctia nam, can tré su khuéch
tan ctia cac enzym nam qua cac té bao go, so luong
soi ndm trong cac phan va mic do pha hay thanh té
bao gidm dang ké so voi doi chimg.
4. KET LUAN

Thong qua két qua danh gia kha nang khang
nam muc nau cta go Sa moc chi ra rang gb sau khi
Xt ly nhiét - co c6 kha nang khang nim muc nau tot
hon so vo6i go d6i chimg. Sau 4 thang thir nghiém
trong phong thi nghiém, tit ca cac mau gb bién tinh
déu cho kha nang khang nim tot, ti 1é phan tram
khoi lwong g6 hao hut tir 1,89 - 4,86% trong khi mau
doi chimg co ty 1é hao hut 1a 12,27%.

Két qua xtr ly thong ke cho thay kha niang khang
nam muc nau cta gdb Sa moc bién tinh nhiét cé hiéu
qua cao nhat khi bién tinh ¢ nhiét do 200°C, thoi gian
0,7 phut/mm chiéu day mau, ty suat nén 49%.
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THE Coniophora puteana M1 RESISTANCE OF Cunninghamia lanceolatalamb. Hook BY
THERMO - MECHANICAL TREATMENT

Nguyen Thi Tuyen, Pham Van Chuong, Vu Kim Dung,
Tran Duc Hanh, Nguyen Viet Hung, Dang Thi Thu Ha
Summary

Thermo - mechanical treatment of wood is an effective method to enhance the biological durability of wood
without the use of conventional, environmentally friendly preservatives. This study was conducted to
investigate the effect of heat denaturation on the antifungal resistance of Cunninghamia lanceolata Lamb.
Hook that has been heated at different temperatures, for different times, and at different compression ratios
is tested for durability against the damage of brown - rot fungi (Coniophora puteana M1). The results of the
study showed that the heat - modified wood samples with resistance to C. puteana M1 were significantly
improved compared with the non - denatured control. After 4 months of laboratory testing, all modified
wood samples showed good resistance to C. puteana M1 with a percentage of wood loss from 1.89 - 4.86.
The analysis results showed the C. puteana M1 resistance of the heat - denatured Cunninghamia lanceolata
Lamb. Hook was most effective when denatured at a temperature of 200°C, time 0.7 minutes/mm with a
compression ratio of 49%. The results provided a scientific and theoretical basis for the relationship between
heat-mechanical treatment and the biological durability of wood.

Keywords: Biological durability, brown - rot fungi, Cunninghamia lanceolata Lamb. Hook, heat - mechanical
treatment.
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