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TOM TAT

Bai béo trinh bay két qua nghién ctru vé anh hudng ciia d6 siu va thoi gian ngdm nudc dén thanh phan héa hoc
ctia gb Lim (Erythrophleum fordii Olive) va gd Tau mat (Vatica tonkinensis A. Chev.). Két qua cho thiy thoi
gian ngap va d sdu ngap nudc co anh huong rd rét dén su bién doi cac thanh phan hoa hoc va cau tric cia go.
Ham luong cac chét tan trong nudce lanh va néng giam manh, dic biét sau 12 thang ddu ngam tai d6 sau 30 cm,
phan anh r rét qua trinh rura troi cac chat dé thuy phén. Céc chat tan trong dung m6i hiru co bi anh hu’ong it hon
nhung van ¢ xu hudng giam din theo thoi gian ngdm nude. Tong lugng chit chiét xuat ciia gd Lim giam 44,9%
va go Tau mat la 40,4% sau 24 thang ngam tai do sau 30 cm. Gia tri nay chi giam 32,2% va 26,2% sau 24 thang
ngam tai d6 sau 90 cm. Ham luong lignin tuy khong thay déi, nhung khi so sanh véi xenlulo va hemixemlulo thi
¢6 xu hudng ting (35,1 - 35,9%), do su suy giam cua hai chat nay. Ca xenlulo va hemixenlulo déu giam, véi
mirc giam rd hon & d6 sdu 30 cm, diéu ndy phan 4nh hoat ddng manh cia vi khuin va enzyme phan huy tai ving
tiép xuc nhiéu véi oxy. Do hut nuGe t6i da tang theo thoi gian ngam va giam theo d¢ séu, cao nhét & miu 30 cm
sau 24 thang (tang 11,49% voi g0 Lim va 25,97% vai gd Tau mat), cho thiy ciu tric té bao go bi suy thodi, tao
khoang trong trong gb dé giit nwéc nhiéu hon. Pé lam cham qué trinh phan hity sinh hoc cta gd, can giit mau &
d6 sau tdi thidu 60 cm so v6i mit nude tai bé ngam.

Tir khoa: Gb ngap nudc, phan huy sinh hoc, thinh ph?m héa hoc, gb Lim, gb Tau mat
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ABSTRACT

This study presents the effects of immersion depth and duration on the chemical composition of Erythrophleum
fordii Olive and Vatica tonkinensis A. Chev. wood. The results showed that both immersion depth and duration
significantly influenced the chemical degradation and structural changes of the wood. The contents of water-
soluble extractives in both cold and hot water extraction decreased sharply, especially after the first 12 months of
immersion at 30 cm depth, reflecting the leaching of hydrolysable compounds. Extractives soluble in organic
solvents were less affected but still showed a gradual reduction over time. Total extractive content in
Erythrophleum fordii wood decreased by 44.9%, and in Vatica tonkinensis wood by 40.4% after 24 months at 30
cm depth. At 90 cm depth, the decrease was only 32.2% and 26.2%, respectively. Lignin content tended to
increase (35.1 - 35.9%) due to the relative reduction of xenlulo and hemicellulose. Both xenlulo and hemixenlulo
content decreased, with more pronounced losses at 30 cm depth, likely due to increased microbial and enzymatic
activity in oxygen-exposed zones. Maximum water content increased with immersion time and decreased with
depth, reaching the highest levels in 30 cm samples after 24 months (an increase of 11.49% for Erythrophleum
fordii and 25.97% for Vatica tonkinensis). This indicates cell wall degradation and increased porosity, enhancing
water retention. To slow down biological degradation, samples should be submerged at a depth of at least 60 cm
below the water surface in the immersion tank.

Keywords: Waterlogged wood, biodegradation, chemical composition, Erythrophleum fordii Olive, Vatica
tonkinensis A. Chev.
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I. PAT VAN PE

Mirc d6 va tbc do phan huy g cua vi sinh vat
trong trong moi truong nudc phu thudc vao
nhiéu yéu té (Blanchette va Hoffmann, 1994;
Blanchette, 1995). Cac yéu t6 chinh bao gém
ham luong oxy, thé oxy hoa - khtr, 6 pH, nhiét
do, do man va do sau ngap la nhiing thong )
thuong lién quan chit ché véi nhau. Viéc hiéu
1d cac yéu to nay giup cac nha khao c¢6 du doan
kha ning bao ton gd va dua ra chién luoc bao
ton tai chd hiéu qua (Blanchette et al., 1991;
Macleod, 1987). Cac nghién ctru xac dinh rang
ndm muc mém (soft-rot fungi) can nhiéu oxy,
trong khi mot s dang vi khuan phan huy gb
hoat dong trong mdi trudng thiéu oxy nhu vi
khudn x6i mon (erosion bacteria) séng & diéu
kién oxy thdp tét hon vi khuin dao ham
(tunneling bacteria) hodc vi khuan tao 15 rdng
(cavitation bacteria) (Cartwright va Findley,
1958; Kim et al., 1996). Trudc ddy, nong do
oxy dudi 0,3 ml/l duoc xac dinh c6 thé ngin
chan sy phat trién cua nAm muc mém trong diéu
kién phong thi nghiém (Daniel et al., 1987). Do
do, cac tac gia nghién ciru vé moi trudng thuong
dua trén sy c6 mat cua cac tac nhan vi sinh nay
(Hedges, 1990; Hoffmeyer, 1976). Cac nghién
ctru cho thiy ndng d6 ion hydro (pH) va thé oxy
hoa khir (Eh) 1a cac thong sb dic trung ciia moi
truong dat va nude, ¢6 anh hudng truc tiép dén
su phat trién va loai hinh vi sinh vét gay hai
(Blanchette va Hoffmann, 1994; Blanchette,
1995; Kim, 1990). Trong khi d6, nhi¢t do co
anh huong 16n dén qué trinh phan hay coa gd
(Hedges, 1990; Singh et al., 1990; Wilcox,
1968). Nhiét d6 anh huong dén loai sinh vat nao
s& chiém wu thé: mot sé loai nAm muc mém (vi
du: Chaetomium spp.) wa diéu kién a4m hon,
trong khi mdt s6 loai vi khuan hodc ndm chiu
lanh lai hoat dong & khu vuc c6 nhiét 4o thép
(Hoffmeyer, 1976; Kim, 1990; Timell, 1986).
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Do sau chon vui trong trAm tich (hodc do sau
dudi nude) c6 mdi twong quan chit chd voi
viéc hu hong cua gb. Di vat gb duoc chon cang
sdu trong tram tich (hodc 16p nudc) thi cang
tach biét khoi oxy va cac bién dong cia moi
truong. Cac nghién ctiu di chi ra rang gd chi
cach bé mat tram tich 20 cm van c6 thé bi nAm
muc mém tan cong, trong khi gb duoc chon siu
1 - 2 m trong diéu kién thiéu oxy, chi c6 vi
khuan hoat dong (Rowell va Barbour, 1990).
Mot sd nghién ciru cho thay gb Soi (Quercus
virginiana) duoc luu trit tai hd nudc ngot trong
50 nam c6 khoi luong riéng giam 4%, mo dun
dan hoi udn tinh giam 34% va do bén nén song
song v6i thd giam 17% (Zabel va Morrell,
1992; Kim et al., 1996). Cac cot va van tir gb
Thong scots (Pinus sylvestris) va Van sam
(Picea sp.) tir 70 dén 140 nam tudi, ngap trong
moi truong nudc 60 thang cho thiy sy suy
giam dang keé tinh chat g, véi do bén nén theo
huéng song song voi thd cia gd bi mat t6i
80%; d6 bén nén theo phuong vudng goc véi
thd, do bén nén theo phuwong ngang va do bén
uén tinh giam lan luot 1a 40, 50 va 40%
(Scheffer va Morrell, 1998).

Trong hau hét cac nghién ciru nay, ngudi ta da
chi ra rang do sau ngap nudc anh huong dang
ké dén muc d6 hu hong cua gd trong moi
truong c6 lwong oxy bi han ché (Kim et al.,
1996; Hoffmeyer, 1976). Trong nhiéu truong
hop, céc bién phap xu ly bdo quan khong cung
cap dii kha ning bao vé khoi sy phan hity sinh
hoc do vi khuédn, va d6i khi 1a nAm muc mém
(Cartwright va Findley, 1958; Kim, 1990;
Kim et al., 1996). Diéu nay cho thiy tim quan
trong cua viéc danh gia mot cach co hé thong
su thay d6i cua gd khao cd trong moi truong
ngap nudc.

Viéc bao ton di san gd khdo c6 dong vai tro hét
stc quan trong, vi cac di vat gd chra nhiing
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chtng tich quy gia phan anh doi sdng, van hoa,
ky thuat va tin ngudng cua cic nén vin minh
cd xua. Bén canh do, viéc gin giit di san gd
khao ¢ ciing gop phan thyc hién cac cam két
quéc té vé bao vé di san vin hoa vat thé, dong
thoi 12 co s& cho viéc xay dung chinh sach va
tiéu chuan trong khai quat, xtr 1y va trung bay
hién vat.

Bai coc Cao Quy la mot di tich khao ¢b hoc dic
biét ndm tai xa Lién Khé, thanh ph Hai Phong,
dugc phat hién vao ndam 2019. Trong qua trinh
khai quat khao ¢ hoc da phat hién hon 60 coc
0, ¢ chiéu dai trung binh tir 2 - 3 m, dudng
kinh khoang 20 - 30 cm, nam sau khoang 1,5 -
2,5 m dudi 16p dat phu sa. Qua trinh xac dinh
loai g6 cho thdy muc do da dang cac loai gb
nhung chiém da s6 13 gd Lim va Tau mat
(Thanh et al., 2020). Hién nay, dé phuc vu muc
dich trung bay va trién 1dm 18 coc gb, mot bai
coc dugc xay dung co6 dién tich khoang 400 mz,
d6 sdu nudc dat trung binh 1,5 m du dé ngap
toan bd sb coc gS. Bai coc duoc lép mai che dé
han ché mua va nang chiéu vao coc gd. Do do,
nghién ctru dugc thuc hién nham xéac dinh duoc
muc d6 pha hiy cia gb theo thdi gian ¢ do
ngdm siu khac nhau dé dé xuat cac phuong 4n
bao tdn tai chd cho cac di vat coc g0 tai bai coc
Cao Quy.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Nghién ctru nay sir dung hai loai gb: gd Lim va
Téu mat va dugc tién hanh thuc hién tai bai coc
Cao Quy trong giai doan 2021 - 2022.

- Mau gb Lim (Erythrophleum fordii Olive) va
Tau mat (Vatica tonkinensis A. Chev.) co kich
thude (doc thé x tiép tuyén x xuyén tam): 200 x

100 x 20 (mm). Mau gb khong chira gd dac,
khong co khuyét tat tu nhién, khong xur 1y bao
quan, dugc séy vé dd Am 12 + 2%.

- Hoéa chit: axit sunfuric (H,SOs) 98% va
ethanol > 99,7% dugc mua tir hang Samchun,
Han Qudc, benzene dugc mua tir hing Duksan -
Han Qudc.

2.2. Phwong phap nghién ctiru
2.2.1. Czch bé tri mau thi nghi¢m trong bii coc

Mau gS Lim va Tau mat dugc khoan 16 cb
duong kinh 5 mm & canh mau. Sau dé, mau
duge bude ¢b dinh vao diy du (thong qua 15
khoan). Ba miu gd cung loai (Lim hodc Tau
mat) dugc budc vao mdi day va khoang cach
gitra cac mau go 1a 30 cm. M6t vién da duoc
budc vao dau diy dé cac mau gb khong bi ndi
khi ngam (hinh 1). Pau day con lai dugc budc
vao thanh hd ngdm va diéu chinh dé dat 3 cép
dd ngap nude twong ing ctia mau la 30 cm, 60
cm, va 90 cm so v6i mat nude trong hd. Tong s6
mau thi nghiém: 60 mau/loai gd duoc chia ra 20
mﬁu/cép do ngéap nudc). Mau duogc dat tai cac vi
tri xung quanh hd coc, véi khoang cach trung
binh gitra cdc nhém mau 13 2 m.

S6 lwong mau gb cua mdi loai dugc chia thanh
hai nhém. Nhom thir nhat dugc ngam chim
trong nudc trong thoi gian 12 thang, va nhom
con lai dugc ngdm 24 thang. Sau khi ngam, mau
dugc v6t 1én dé tién hanh danh gid. Mau gd sau
khi ngdm dugc cat thanh mau nho hon, ¢ kich
thudc (doc thd x tiép tuyén x xuyén tam): 5 x 5
x 5 (mm) dung dé xac dinh sy pha huy cAu trac
g0, mau c6 kich thude (doc thé x tiép tuyén x
xuyén tdm): 20 x 20 x 20 (mm) dung dé danh
gia mic d6 hu hai ciia gd, va lugng gb con lai
ding dé xac dinh mot s6 thanh phan hoa hoc gd.
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Hinh 1. M6 ta vi tri dat mAu nghién ctru trong hd coc

a, b, c: mau go nghién cuu; d: vién da; e: coc go

2.2.2. Phwong phdp xdc dinh sw phd hiy ciu
triic gé

Dé nghién ctru xac dinh su pha huy cu tric gd
boi cac tac nhan sinh hoc, kinh hién vi dién tu
quét (SEM) duoc st dung dé quan sat cu trac
gd trén ca 3 mat cét: ngang, xuyén tam va tiép
tuyén. Mau dugc say kho tai nhiét d6 60°C dén
khéi luong khong d6i. Sau d6, mau duoc phu
bach kim bang may phu tu dong (JEC-1600,
JEOL, Nhat Ban). Qua trinh quan sat dé nhan
dang va danh gia tic nhan sinh hoc (ndm muc
mém, vi khuan x6i mon, vi khuan dao ham, vi
khuédn tao 16 rdng) pha hoai cdu tric mau gb
trén ca 3 mat cit duoc thuc hién trén kinh hién
vi dién tir quét (JSM-4300, JEOL, Nhat Ban).

2.2.3. Phwong phdp xdc dinh mét sé thanh
phén héa hoc gé

Mau gd sau khi siy kho vé do am 12%, tién
hanh ché thanh cac manh gd nho. Sau d6, manh
gS duoc nghién thanh bot va lugng bot tiéu
chuan (0,4 - 0,6 mm) dugc lya chon dé phan
tich hoa hoc.

- Xé4c dinh ham luong cac chat tan trong nudc
néng va trong nude lanh: theo tiéu chuan TAPPI
T207 cm - 99.

- Xac dinh ham luong cic chét tan trong dung méi
hitu co: theo tiéu chuan TAPPI T 204 cm - 97.
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- Xac dinh Ham luong lignin: theo tiéu chuan
TAPPI T222 om - 02.

- Xéc dinh Ham lugng xenlulo: theo tiéu chuin
TAPPI T203 cm - 99.

- Xac dinh ham luong hemixenlulo: theo tiéu
chuan TAPPI T203 cm - 99.

2.2.4. Phwong phap danh gia mirc do hw hai
clia go
Murc d6 hu hai cia gd duoc x4c dinh dua trén
d6 hat nude toi da cia gd. Mau thi nghiém duoc
cit ra tr mau ngdm nudc, duoc ngdm chim
trong nude loc chira trong binh hat am két ndi
v6i bom hut chan khong dé hat khong khi trong
binh. Qué trinh hat chan khong két thac khi
khong con bot khi xuét hién tir mau gd. Mau gb
sau d6 dugc lay ra khoi binh, lau phan nuéc
thira trén bé mat mau bang gidy am va tién hanh
can xac dinh khéi lugng va kich thuéc mau.
Do hut nudc t6i da theo cong thire:

m

Lmoxloo
m,

U =

max

Trong d6: Upay: DO it nudc tdi da (%);
Mpax: Khoi luong gd & trang thai hut
nudce toi da (g);

mo: Khdi lugng gd & trang thai kho
kiét (g).



Tap chi KHLN 2025

Dao Thanh Hai et al., 2025 (S6 5)

Dua trén két qua xac dinh do hut nude ti da s&
tién hanh phan cap mirc do hu hai cua gd khao
cO theo 3 cap (theo tai liéu cua Rowell va
Barbour, 1990):

- Hu hai nang: U, > 400%;

- Hu hai trung binh: 185% < Upax < 400%;

- Hu hai nhe: U, < 185%.

2.2.5. Phwong phap xw ly s6 liéu

Pugc thuc hién theo phuong phéap thng ké sinh
hoc ap dung trong lam nghi¢p.

III. KET QUA VA THAO LUAN

3.1. Sw pha hiiy céu tric gd sau khi ngim
3.1.1. G Lim

Két qua quan sat cdu trac hién vi cac mau gd
Lim sau khi ngdm cho thay c6 ba loai tac nhan
phan huy sinh hoc chinh di tac dong dén céu
trc té bao gd, bao gdm: ndm muyc mém (soft-rot
fungi), vi khuan x6i mon (erosion bacteria) va vi
khudn dao ham (tunneling bacteria).

Ni4m myc mém dugc quan sat & cac mau gob &
dd sau 30 cm - noi diéu kién mai truong co

nhiéu oxy hon, thuén loi cho sy phat trién cua
nam. Sy pha huy cdu triic thanh té bao gay ra do
soi ndm phat trién xuyén qua cac 16 thong ngang
dé sang cac té bao 1an can (hinh 2a, 2b).

Trong khi d6, cic mau gb ¢ do sau 1én hon (60 cm
va 90 cm) cho théy su hién dién chu yéu cua vi
khuan x6i mon va vi khuan dao ham. Dau hiéu
dic trung bao gém cac ranh x6i mon trén bé
mit t& bao va cac dudng ham nho hinh dng bén
trong thanh té bao, phan anh dac diém hoat
dong cta vi khuan phan giai polysaccharide
trong diéu kién yém khi. Nhirng bién doi nay
cho thidy mrc do phan huy & cic mau chén
sau la cham nhung lién tuc, chu yéu do tac
nhan vi khuan.

Nhitng phat hién trén phu hop véi két qua
cia cac nghién ctru trude day vé co ché phan
hily sinh hoc cua gd trong mdi trudong ngap
nudc (Kim et al., 1996; Rowell va Barbour,
1990), ddng thoi gop phan lam rd anh hudng
cua diéu kién méi truong dén sy hién dién va
hoat dong cua cédc tac nhan vi sinh vat gay
hai g6.

Hinh 2. Céc tic nhan pha huy g Lim

a, b: mau gd bi pha hity boi ndm muc mém; ¢: miu 2 bi pha huy bai vi khuin x6i mon;
d: mau gd bi pha hily boi vi khuan dao ham. Thanh & hinh: 10 pm.
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3.1.2. Gé Tau mat

Két qua quan sat cdu tric gd Tau mat trén cac
mau thi nghiém cho thiy ciing ¢6 3 tac nhan pha
hoai gd bao gdm: nim muc mém, vi khuén x6i
mon va vi khuan dao ham.

Nam muc mém chii yéu dugc tim thdy ¢ mau
c6 do sau ngap nudc 30 cm. Trong khi d6 vi
khuan x6i mon va vi khuan dao ham dugc tim
thdy & mau g c6 do sau ngap nude 60 cm va
90 cm. N4m muc mém gy ra sy phan huay
xenlulo va hemixenlulo trong gd. Két qua cho
thdy, ndm muc mém x4m nhdp va pha huy
vach té bao mach g (hinh 3b), va phat trién

sang cac té bao khac thong qua 15 thong ngang
(hinh 3a).

Vi khuan x6i mon pha huy trén bé mat vach té
bao mach gb (hinh 3¢). Pay 1a mot trong nhiing
nguyén nhan chu yéu gy hu hai gd khao co
ngdp nudc lau nam trong diéu kién thiéu OXYy.
Khéc v6i vi khuan xo6i mon (gdy x6i mon bé
mit), vi khudn tao 16 rdng hay vi khuan tao
duong ham 12 mot nhom vi khuan phan huy gb
¢6 kha ning xam nhap vao thanh té bao gb va
tao ra cac “duong ham” nho, thuong cd hinh
dang cong hodc xodn dc bén trong véch té bao,
lam cho vach té bao gd bi pha hity va bién dang
(hinh 3d) (Kim, 1990).

Hinh 3. Cac tic nhan pha hity gd Tau mat

a, b: mau g5 bi pha huy boi ndm muc mém; ¢: mu gS bi pha hiy bdi vi khuén x6i mon;
d: miu gd bi pha huy boi vi khuin dao ham. Thanh ¢ hinh: 10 um.

3.2. Két qua xac dinh mét s thanh phéan héa
hoc ciia gb sau khi ngim

3.2.1. Gé Lim

Két qua nghién ctru thanh phin héa hoc cua gd
Lim tai hinh 4 cho thiy thoi gian ngap va do
sdu ngdp nudc co anh hudng rd rét dén su bién
ddi cac hop chét tan va thanh phan héa hoc cta
gd (murc d6 ting, giam cua thanh phan héa hoc
gd duoc thé hién trong ngodc don). Ham luong
cic chit tan trong nudc lanh va nudc ndng
giam manh so v6i d6i ching & ca ba cip chiéu
sau. Muc giam manh nhét duogc xac dinh & do
sau 30 cm sau 24 thang. Xu hudng nay cho
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thdy su ria troi cac chét tan d& bj thuy phan
trong mdi trudng ngap nude. O d6 sau 16n hon
(60 cm va 90 cm) cho thay kha ning duy tri
lwong chét tan cao hon, diéu nay c6 thé nho
diéu kién yém khi gitp tbc do phan huy gb
cham hon. Trong khi d¢, thanh phan tan trong
dung mdi hitu co cho thdy mirc d6 giam it hon
so voi nhom chét tan trong nude, didu nay do
céc hop chit tan trong dung méi hiru co (chu
yéu 1a chat chiét xuat khong phan cuc) bi anh
huéng it hon béi méi trudng. Tuy nhién, van
ghi nhan xu hudéng gidm sau 24 thang, phan
anh sy suy giam cac hop chét nay trong diéu
kién ngap nudc kéo dai.
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°\= 30
b 25
E‘ 20
E 15
-
= 10
5
0 = al | =1l | =1l =ml =1l =1l
12 thing 24 théng 12 théng 24 thing 12 thing 24 thing
Déi chimg G6 Lim (30cm) G6 Lim (60cm) G6 Lim (90cm)
BCic chélt tan trong nucc lanh 1,31 0,6(-0,71) 0,55(-0,76) 0,71(-0,60) 0,68(-0,63) 0,78(-0,53) 0,73(-0,58)
OCéc chit tan trong nudc nong 2,14 1,3(-0,84) 1,02(-1,12) 1,22(-0,92) 1,17(-0,97) 1,35(-0,79) 1,3(-0,84)
B Céc chat tan trong 1% ethanol + benzene 2,98 2,01(-0,97) 1,97(-1,01) 2,43(-0,55) 2,21(-0,77) 2,51(-047) 2,33(-0,65)
@Ham lwgng lignin 3431 3562(+1,13)  36,12(+1,81)  3514(+0,83)  3552(+1,21)  3495(+0,64)  3571(+1,10)
mHam luong xenlulo 31,25 2082(-143)  2834(291)  30,12(-L13)  29,57(-1,68) 30,47(-0,78)  29,73(-1,52)
©Ham lwgng hemixenlulo 42,13 4055(-1,58)  4002(:2,11)  4134(-0,79)  40,58(-1,55)  41,67(-046)  4111(-1,02)
Hinh 4. Sy thay d6i thanh phan héa hoc ctia gd Lim
Bang 1. Mtc do pha huy gd Lim
Don vi: %
Déi Th&i gian ngam 12 thang Th&i gian ngam 24 thang
> gen . .z ol
T Chi tiéu danh gia ching | PO sau Po sau Po sau Do sau Do sau Do sau
30cm 60 cm 90 cm 30 cm 60 cm 90 cm
1 | Cacchat tan trong 1,31 0.6 0,71 078 0,55 0,68 0,73
nwéc lanh
o |Cacchattan trong 2.14 13 1,22 135 1,02 117 13
nwéc néng
. re 0,
3 |Cacchattantrong1% |, g 2,01 243 251 1,97 2.21 233
ethanol + benzen
Ham lwong lignin 34,31 35,62 35,14 34,95 36,12 35,52 35,41
Ham lwong xenlulo 31,25 29,82 30,12 30,47 28,34 29,57 29,73
g |Ham luong 42,13 40,55 41,34 41,67 40,02 40,58 41,11
hemixenlulo

Ham luong lignin ting nhe ¢ tit ca ciac mau khi
so voi dbi chimg, dao dong trong khoang 35,1 -
35,9%. Ham luong lignin ting nhe 1a két qua
clia qua trinh suy giam twong dbi xenlulo va
hemixenlulo. Piéu nay do lignin c6 d6 bén va
kha nang khang phan huy cao hon so véi cac
polysaccharide nhu xenlulo hay hemixenlulo.
Két qua nay hoan toan twong tu véi cac nghién
ciru trudc day (Cartwright va Findley, 1958;
Kim et al., 1996).

Ham luong xenlulo va hemixenlulo déu c6 xu
huéng gidm so véi mau doéi ching. Ham
luong hemixenlulo ¢6 xu huéng dao dong nhe

va giam nhe & mau 30 cm - 24 thang
(40,02%), song van cao hon & mau 90 cm - 12
thang (41,67%). Piéu nay c6 thé lién quan dén
kha niang hoa tan va téc d6 phan huy nhanh
cua hemixenlulo so véi lignin. Ham luong
xenlulo thdp nhét ghi nhan tai d6 siu ngim
nudc 30 cm sau 24 thang (28,34%), trong khi
0 do sau 90 cm thi mac do giam it hon, dat
30,47% sau 12 thang. Tuong tu, hemixenlulo
cling bi phan huy nhe, dic bi¢t & do sau thép.
Xu hudng nay cho thiy & méi trudng vi khuin
hoat dong tot thi sy phan hity thanh phan hoa
hoc ciling manh hon.
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3.2.2. Go Tau mat
45
40
35
g 30 i
sf 25
E’ 20
E 15
-
= 1
5
o | mrlE =l =l =rEL =rll =ral =l
12 thing 24 thiing 12 thing 24 thing 12 thing 24 thing
) Déi chimg G Téu mit (30cm) Gb Téu mjt (60cm) G Tau mit (90cm)
8 Cic chiit tan trong mu6e lanh 15T 094(-0,63)  0,85(-0,72) 1,03(-0,54) 0,92(-0,65) 1,12(-045)  1,03(-0,54)
BCie chat tan trong mude ning 214 153(061)  122(-092)  1,68(-046)  144(-070)  181(-033)  163(-0.51)
W Cég chat tan trong 1% ethanol + benzene 2,55 187(-0,68)  166(-0,89)  2,00(-046)  2,01(-0,68) 2,12(-0,43)  1,96(-0,59)
@ Ham lugng lignin 31,25 34,62(+337)  3521(+3,96)  34,14(+2,89)  34,52(+327)  33,78(+2,53) 34,02(+2,77)
® Ham lugng xenlulo 3246 29,59(-287) 29,15(-331)  31,68(-138)  30,87(-1,59)  30,97(-1,09)  30,74(-1,42)
© Ham lugng hemixenlulo 4144 3986(-1,58) 39,02(-242)  4034(-1,10)  39,66(-1,78)  40,07(-137)  39,87(-1,57)

Hinh 5. Sy thay d6i thanh phan héa hoc ctia gd Tau mét

Két qua phan tich thanh phan héa hoc cia gb
Tau mat tai hinh 5 cho thiy thoi gian ngap
nudc va do sau ngap nudc co6 anh hudng 1on téi
murc bién doi hoa hoc cua gd Tau mat (muc do
tang, giam cua thanh phan hoéa hoc gd duoc thé
hién trong ngodc don). Cac chat chiét xuat tan
trong nudc (nudc lanh va nudc nong) giam
manh so véi mau dbi chimg ngay tir 12 thang
dau ngap nudc, dac biét tai do sau 30 cm (giam
tGi 40%). Tong luong chiét xuat giam manh

sau 24 thang (khoang 45% so véi miu dbi
chting). Hién tugng suy gidm nay phan anh qua
trinh thuy phan va hoa tan céc chat d& phan
huy trong diéu kién ngap nuée, dudi tic dong
cua vi sinh vat. O cac tdng ngdp nudc sdu hon
(60 cm, 90 cm) ham luong chat tan suy giam
thap hon. Mtrc do giam chét chiét xuat ¢ do sau
ngap 30 cm cho thy luong oxy va vi sinh vat
hoat dong manh, khién tdc d6 rira troi cac chét
chiét xuat d& dang hon.

Bing 2. Mtc do pha hity gd Tau mat

Don vi: %

‘. Theéi gian ngam 12 thang Théi gian ngam 24 thang

T Chi tiéu danh gia c,?a?,',g Do sau | Posau | Posau | Posau | Do sau | Do sau
30 cm 60 cm 90 cm 30 cm 60 cm 90 cm
1 | Céac chat tan trong nwéc lanh 1,57 0,94 1,03 1,12 0,85 0,92 1,03
2 | Cac chat tan trong nwéc ndng 2,14 1,53 1,68 1,81 1,22 1,44 1,63
3 | Céac chét tan trong 1% ethanol + benzen | 2,55 1,87 2,09 2,12 1,66 1,87 1,96
4 |Ham lwong lignin 31,25 34,62 34,14 33,78 35,21 34,52 34,02
5 |Ham lwgng xenlulo 32,46 29,59 31,08 31,37 29,15 30,87 31,04
6 |Ham lwong hemixenlulo 41,44 39,86 40,34 40,07 39,02 39,66 39,87

Chat chiét xuat tan trong hdn hop ethanol - benzen
c6 muc do giam it hon so voi nhom tan trong
nudc, cho thay hop chat khong phan cyc tan ra
nude cham hon. Sau 24 thang, xu hudng giam dan
ctia ham lugng cac chat nay cho thiy sy phan hiy
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tiép dién khi thoi gian ngép nudc kéo dai. Ham
lugng lignin tang nhe ¢ cac do sau va thoi gian
ngap nudc (35,1 - 35,9%), twong tng v muc
tang 8 - 13% so voi mau ddi chimg. Muc tang 16n
nhét (12,7%) & do sau 30 cm va thoi gian ngam 24
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thang va nhd nhét tai d6 sau 90 cm, thoi gian 12
thang. Piéu nay do lignin c¢6 dic tinh bén va kém
bi phan huy hon polysaccharide; két qua phu hop
v&i cac bao cdo trude day (Cartwright va Findley,
1958; Kim et al., 1996).

Xenlulo va hemixenlulo déu suy giam. Xenlulo
c6 gia tri thdp nhat tai 6 sdu 30 cm va thoi gian
ngam 24 thang (28,34%), trong khi gitt dugc
murc cao hon ¢ do sau 90 cm va thoi gian ngdm
12 thang (30,47%). Hemixenlulo giam it nhat &
do sau 16n, nhung giam ro rét & do sau 30 cm
(40,02% tai thoi gian ngdm 24 thang). Diéu nay
cho thdy hoat dong cua vi khuan va enzyme
thuy phéan polysaccharide manh hon tai 16p gan
140
120
100
80
60
40

Do hut nwoce, %

20

0

bé mit - noi co6 luong oxy va cic chét dinh
dudng doi dao hon.

3.3. P4nh gia mirc d§ hu hai ciia gb sau khi ngdm
3.3.1. Gé Lim

D6 hut nude t6i da 1a chi sé gian tiép phan anh
muc do suy thoai cAu trac té bao g0, dic biét 1a
su phan huy cua hemixenlulo va xenlulo trong
vach té bao gd. Khi so sanh v6i mau ddi ching
(88,13%), tit ca cac miu gd duoc ngdm nudc
déu c6 d6 hit nudc cao hon, cho thiy su gia
tang do rong do bién ddi cau truc té bao gd dudi
tac dong cua vi sinh vat (Kim et al., 1996).

12 thang 24 thang 12 thang 24 thang 12 thang 24 thang
Déichimg DO sau ngdm nude 30cm DG siu ngdm nude 60cm DG sau ngam nude 90cm
BP0 hit nude toi da, % 88,13 104,37 115,86 98,67 105,82 94,16 99,21

Hinh 6. Su thay d6i do hut nude tdi da ciia mau gd Lim

Thoi gian ngdm c6 anh huéng 16n dén do hat
nudc cua gS. O cung do sau, do hut nudc déu
tang sau 24 thang so voi 12 thang. Piéu nay phan
anh xu huéng gd tiép tuc suy thoai ciu tric sau
thoi gian dai tiép xtc v6i moi truong am, din dén
d6 rdng tang va kha ning giit nuéc cao hon. O
cung thoi diém, miu gb chim & d6 sau 30 cm c6
d6 hat nude cao nhét, tiép theo 1a 60 cm, thap
nhét 14 90 cm. Muc do tang manh nhéat tai d6 sau
30 cm (tang 11,49%), va 7,15% tai ¢ sau 60 cm
va 5,05% tai 90 cm. Nguyén nhin gd & ving
ngap néng hon (30 cm) dé tiép xuc vai oxy, diéu
nay gitp vi khuan x6i mon va nim muc mém
hoat dong manh hon, din dén té bao gd bi pha
v3, cu trac gd ting rong, ting kha ning giir
nude. O do sau 16n (90 cm) tiém can ving yém
khi, 1am chdm qua trinh phan hay va ciu tric gb

gilt duoc tot hon, it khoang tréng dé nudc thim
vao hon. Theo phan cép muc d6 hu hai cua
Rowell va Barbour (1990), cac mau g Lim déu
thudoc nhom it bi hu hai sau 24 thang ngam.

3.3.2. G6 Tdu mdt

Két qua xac dinh d6 hut nudc t6i da cta mau g6
Tau mat cho thiy & ca hai thoi diém ngam 12
thang va 24 thang, gia tri do hit nudc ti da giam
dan khi d0 sau tang. Sau 24 thang, mau gS tai do
sau 30 cm co gia tri do hép thu nudc cao hon
12,2% so v&i mau tai d6 sau 60 cm va 21,9% so
v6i mau tai d6 sdu 90 cm. Su khac biét nay chimg
td & do sau thép, c6 lugng oxy va vi sinh vt phan
giai nhiéu hon, lam suy yéu cdu tric t& bao g
nhiéu hon, tir d6 gia ting kha ning chtra nudc
trong gb (Hedges, 1990; Daniel et al., 1987).
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160
140

Do hit nwoce, %

120
100
80
60
40
20
0

12 thang 24 thang 12 thang 24 thang 12 thang 24 thang
Dbi chimg D6 sau ngam nude 30cm DG sau ngdm nude 60cm Do siu ngdm nude 90cm
D6 hat nuée toi da, % 115,22 134,32 145,15 125,44 129,88 119,46 123,28

Hinh 7. Sy thay ddi do hat nude toi da cia mau g6 Tau mat

O mdi cép d6 sau, do hat nudc tdi da tang thém
theo thoi gian ngdm (muc tang tuong duong 3,8
- 10,8%). Muc tang theo thoi gian ty 1€ nghich
voi d6 sau: tai do sau 30 cm tang 8,0%, trong
khi tai d§ sdu 90 cm chi tang 3,2%. O do sau 30
cm, ngudn oxy khuéch tan va hoat dong enzyme
ngoai bao cua hé vi sinh vét tao diéu kién cho
viéc pha hity gb manh (xenlulo, hemixenlulo), o
hat nudce toi da ciia mau gd ting 1én 145,15%,
hon 26% so véi mau ddi chimg. Tai d6 sau 90
cm, didu kién yém khi da han ché qué trinh oxy
- hoa va hoat tinh enzyme, do d6 téc do pha huy
gd cham hon, d6 hut nude t6i da chi tang = 7%
so v6i d6i chimg sau 24 thang ngam. Piéu nay
chi ra khuynh huéng phan hay céu tric tiép
dién, nhung cudng do suy thoai giam khi diéu
kién tré nén ky khi hon & 16p nudce sau. Do hut
nuée t6i da cua mau b ting dai dién cho sy mat
mat tuong d6i cia polysaccharid (xenlulo,
hemixenlulo), tao ra cac 15 rong trén vach té bao
g0, tir 46 lam tang thé tich do rdng trong gb
(Rowell va Barbour,1990; Hoffmeyer, 1976).

Két qua nghién ctru cho thy, ca hai loai gd Lim
va g0 Tau mat déu bi hu hai trong qua trinh
ngam mau. GO Lim c6 tdc d6 phan hay sinh hoc
thip hon gd Tau mat, didu nay do gd Lim c6
ham lugng lignin cao hon, déc biét 12‘1 nhom
gua1acyl hgmn Ben canh d6, ciu tric té bao soi

g0 cua go L1m rat dic biét voi duong kinh rudt
té bao soi gd rat nho (Thanh et al., 2018). Chinh
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di€u nay la tac nhan lam can tr¢ toc do pha huy
g0 Lim cua céc tdc nhan vi sinh.

IV.KET LUAN

Két qua nghién ctru cho thay thoi gian va do sau
ngap nudc anh huong ré rét dén sy bién doi
thanh phan hoa hoc va cdu tric gd Lim va gb
Téu mat, cu thé:

- Ca hai 10a1 g6 déu gh1 nhén sy hién di¢n cua
nam muc mém, vi khuan x6i mon va vi khuan
dao ham.

- Tai cing d9 sau, tbc do phan hay thanh phan
hoa hoc cua gd ting dan theo thoi gian ngam.
Trong khi dé, téc phan huy thanh phan hoa hoc
ctia gd giam dan khi do sdu ngap nudc ting. Toc
d6 pha huy gd Lim dién ra cham hon so véi gb
Tau mat do gS Lim c6 cAu tao rudt té bao soi gS
rit nho va thanh phan héa hoc cua nhom
guaiacyl lignin.

- Do hit nude thi da ting theo thoi gian ngdm, cao
nhét & d6 sau 30 cm va thoi gian 24 thang. Ngugc
lai, khi d§ sau ngép nudc tang da glup giam tbc do
phan hiy nho mai truong yém khi on dinh.

Két qua nay 1a co s¢ bude dau dé duy tri d6 ngap
nudc > 60 cm tai di tich bai coc Cao Quy, nham
han ché phan huy sinh hoc ctia coc gb dang duoc
trung bay tai day. Bén canh d6, can nghién ciru
két hop cac bién phap ky thuat khac nham giir
moi trudong nude 6n dinh cling nhu han ché duoc
su phat trién cua cac tic nhan vi sinh, qua d6
gidm nguy co hu hai cho di vat coc gb.
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