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Vit liéu hydrogel siéu hap thu nwée da dwoc nghién ciru ché tao bing phwong phap ghép mach bire xa tir
hdn hop cac polymer: tinh bot, CMC va alginate véi acid acrylic (AAc) theo ty 18 10% polymer va 20%
AAc trong nuéc (w/v). Vit liéu hydrogel ché tao tir tinh bot/AAc bang phwong phap chiéu xa tai liéu xa 4
kGy véi ham lwgng gel ~65,4% va dd trwong nuée ~234 1an 1a loai vat liéu phit hgp cho hip thu chat léng
tir phén gia siic. B6 sung hydrogel ché tao dwgc vao phin bo ¢é xir Iy nAm Tricoderma di 1am gia ting ~5%
hi¢u qua phan hiiy cellulose sau 45 ngay . Phuong thirc bd sung cé hiéu qua nhit dwgc xac dinh 1 tron
hydrogel véi ty 18 1% (w/w) vao khdi phan. San phiam phan hiru co sau khi 1én men tir phin bo c6 b sung
hydrogel di c6 tac dung ting truéng tot khi bén cho cy rau cii thio (Brassica Pe-tsai Bailey L.).

Tir khéa: acid acrylic, chiéu xa, hydrogel, phin hivu co, tinh bt sén.

Chi s6 phén loai 2.7

Study on preparation of hydrogel by radiation
processing for applying in treatment of
livestock waste

Summary

The super water-adsorbsion hydrogels were prepared
by radiation grafting of the polymer mixture of starch,
CMC and alginate with acrylic acid (AAc) in ratio of
10% polymer and 20% A Ac in water (w/v). The hydrogel
with a gel fraction of ~65.4% and a water swelling degree
of ~234 (g H,0O/g gel) prepared by radiation grafting of
AAc onto starch at 4 kGy was suitable for adsorption
of liquid part in cattle waste. The supplementation of
the above hydrogel into the cow manure treated with
Tricoderma increased the degradation yield of cellulose
by ~5% after 45 days incubation. The optimum condition
for supplementation of the hydrogel was determined
by mixing 1% dried hydrogel with cattle waste. The
fermented product using the hydrogel showed a better
effect on the growth and development of the tested
Chinese cabbage (Brassica Pe-tsai Bailey L.).
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pat van de

La mot nu6c nong nghiép, chan nuoi dong vai
trd quan trong trong nén kinh té nudc ta. Bén canh
nhitng loi nhuan ma nganh chan nuéi mang lai thi
van dé xu 1y chit thai chan nudi, dic biét 1a chit
thai 10ng dang la m01 quan tam I6n hién nay. Mat
khac, vin dé phat trién chin nu01 gia stc bén vimg
nham gia tang loi ich kinh t& cho nguoi nong dan
va bao vé moi trudng sdng ciing dang duge quan
tam. Hién nay, viéc xtr 1y loai chat thai nay chu
yéu theo cac phuong phép truyén thong va hau
nhu chua c6 phuong an nao xu 1y mot cach triét
dé nham tan dung hét ngudn dinh dudng dang 16ng
von rat dé that thoat va gay 6 nhiém méi truong
nghiém trong [1]. Mat khac, vat liéu hydrogel dugc
biét dén nhu 1a mot chat siéu hap thu nudc duge
ché tao mot cach don gian bang ki thuat birc xa tir
nhiéu loai polymer va cac monomer c6 nhém chirc
khac nhau [2-7]. Cho dén nay, vat liéu nay da dugc
nghién ctru va img dung cho nhiéu muc dich khac
nhau nhu: ¢b dinh vi sinh vét, dinh dudng va hoat
chat sinh hoc, 1am mang chira bong, gitr 4m trong
ndéng nghiép... [6-7]. Tuy nhién, hién nay van chua
c6 cong trinh nao trng dung hydrogel cho muc dich
xtr Iy chét thai trong chin nuéi. Chinh vi vay, myc
tiéu cua nghién ctru nay la tng dung hydrogel co
kha nang hip thu nudc cao nham diéu hoa d6 4m
va gia ting hiéu suat phan hiy cellulose trong chat
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thai chan nudi, dong thoi giam thiéu qué trinh that thoat
chét thai 16ng von 14 tac nhan gay 6 nhiém moi truong.
Vat lieu va phuong phap nghién ciu

Vit li¢u

Vit liéu st dung dé ché tao hydrogel 1a alginate,
carboxymethyl cellulose (CMC) (Daicel Co., Nhat
Ban); acid acrylic (AAc) (Merck, Ptc); tinh bot sin
(san xuét tai Viét Nam); dung dich nam Tricoderma va
phan bo tuoi ¢ do am ban déu ~ 85% do B6 mon Cong
ngh¢ sinh hoc, Truong Pai hoc Nong 1am Tp Ho Chi
Minh cung cdp. Hat giéng cai thao c¢6 tén khoa hoc 1a
Brassica Pe-tsai Bailey L. do Cong ty Trang Nong cung
cép. Dt sach Tribat do Cong ty TNHH Cong nghé sinh
hoc Sai Gon Xanh cung cép.

Chudn bi mdau va chieu xa dé ché tao cdac mau
hydrogel

Bot alginate va CMC dugc ngam truong hoan toan
trong nudc cat qua dém, tinh bot duoc hd hoa bang dung
dich KOH. Phdi tron hdn hop bot di chuan bi voi dung
dich AAc dé dat nong d6 cudi cung 1a 10% polymer
(W/v), 20% AAc (w/v) trong nudc. Hon hop trén dugc
cho vao tai polyethylene rdi tién hanh chiéu xa trén
ngudn gamma Co-60 tai Trung tim Nghién ctru va Trién
khai Cong nghé Birc xa ¢ khoang liéu 4-25 kGy. Sy
kho mau & nhiét do 50°C dé thu nhan hydrogel kho.

Xdc dinh cdc dic trung ciia hydrogel ché tao dwoc

Lay mot lugng mau hydrogel kho (M,) ngdm truong
hoan toan trong nudc cat, cdn xac dinh khoi lugng
treong (M,). Sau do6 loc qua ludi thép khong gi ¢6 kich
thude 100 mesh nham loai nude ty do va phan gel tan,
sdy kho, xéac dinh khdi lugng phan gel khong tan (M,).
Ham lugng gel va do truong nudc bao hoa duge xac
dinh theo céc cong thirc sau:

Ham lugng gel (%) = % x 100%
0

g Hzo) (M; - My)
g gel M,

Do truong (

Khdo sdt higu sudt phan hiiy cellulose trong phéin

Hon hop phan bo 1én men sir dung ndm Tricoderma
duoc bo sung hydrogel bang cach pha 1% (w/w) trén bé
mit, 16t 1-3% (w/w) dudi day thung va tron déu 1-3%
vao khoi phan (hinh 1). Hiéu suat phan huy cellulose
duoc xac dinh sau 15, 30 va 45 ngay U theo nguyén tic
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hoa tan bang acid va kiém [8]. Ty 1é cellulose bi phan
hiy dugc tinh theo cong thirc sau:

m, Xa-m
H% = ——— x100%

o

Trong do6: H 14 ty 1¢ cellulose bi phan hay, m 1a khbi
lugng cellulose con lai, m 1a khoi luong mau ban dau,
a la ty 1¢ chat kho.

Hinh 1: mé hinh thi nghiém khao sdt hiéu sudt xir 1y phan bo sir dung
hydrogel
Khdo sat hi¢u irng cia phdn da xw ly lén sw sinh
trudng va phdt trién ciia cdy rau

Cay cai thao 4 ngay tudi duoc trong trong chiu
sir dung gia thé xo dira tron 50% phan 1én men. D6i
ching 14 cay rau trong trong dat sach Tribat. Cac chi
tiéu vé chiéu cao cay, chiéu dai ré, sinh khdi tuoi va
ham luong chat kho cua ciy rau thi nghiém dugc xac
dinh sau 14 ngay trong.

Két qua va thao luan

Ché tgo va xdc dinh cdc dic trung ciia hydrogel
ché tao duwoc

Nhiéu nghién ctru trude ddy vé qua trinh ghép AAc
1én tinh bot da chi ra rang, ham luong ghép gitra tinh
bot va AAc phu thudc va ty 1¢ phoi tron va dat gia
tri t6i uu o ty 18 tinh bot/AAc 1a 1/2 (w/v) [2-4]. Bén
canh do, cac nghién ciru khac ciing chi ra rang, dbi véi
qua trinh ghép mach birc xa thi trong khoang liéu 5-10
kGy, ham lugng ghép clia mau ting manh, sau d6 gan
nhu khong d6i & cac lidu xa cao hon [3, 5-7]. Chinh vi
vay, ty 1€ tinh bot/AAc la 1/2 (w/v) va lidu xa la 4-16
kGy dugc lya chon dé ché tao hydrogel trong nghién
ctru nay. Bén canh d6, CMC va alginate cling dugc
phdi trén véi ty 1& nhu dbi vai tinh bot va duge chiéu
xa & dai liéu 8-25 kGy. Két qua vé ham luong gel va do
trrong cuia cac loai hydrogel ché tao & cac lidu xa khéc
nhau dugc trinh bay ¢ hinh 2.
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Hinh 2: ham luong gel (a) va dé truong (b) cua cdc hydrogel
ghép mach birc xa ¢ cac liéu xa khac nhau

Hinh 3: cdc mau hydrogel trude (bén tri) va sau khi trwong nude (bén phai)

Két qua vé ham luong gel trén hinh 2a dbi véi 3
loai hydrogel da ché tao dugc cho thdy, ham luong gel
clia mau ting manh & lidu thap dudi 8 kGy va tang nhe
& khoang liéu cao hon. Piéu nay dwoc giai thich 1a do
su can tré kha niang khuéch tan cia cac phan tir AAc
1én mach chinh béi phan ng dic dan, dong thoi xay
ra phan irng khau mach gitta cac doan AAc hinh thanh
cac polyAAc co trong luong phan tir 16n khi chiéu xa
& liéu cao. Ham luong gel cua mau hydrogel ché tao
tir tinh bot & dai liéu 4-16 kGy tang tir 64,4-80,6% va
cao hon han so voi cac mau hydrogel ché tao & dai
lidu 8-25 kGy tir CMC (62,1-76,5%) va alginate (61,8-
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63,5%).

Ciing tir két qua ¢ hinh 2b va hinh 3 cho thay, do
truong cua hydrogel ché tao tir CMC 1a thap nhét,
trong khi d6 do truong ciia hydrogel ché tao tir alginate
1a cao nhat. Hydrogel ché tao tir CMC ghép AAc c6 do
truong tir 48 dén 52 1an, c6 dic tinh chic va gion, trong
khi @6 hydrogel ché tao tir alginate lai c6 d¢ truong
cao nhung khong co duge két cdu tot, mém va nhio.
Hydrogel tir tinh bot ghép AAc & lidu xa 4 kGy c6 do
troong cao (234 lan) va c6 kha ning giit nudce tot, 1a
loai vat li¢u phu hop cho muc dich diéu hoa do 4m cua
phéan bo trong qua trinh 1én men bang Tricoderma.

Hiéu sudt phén hiiy cellulose trong phén sir dung
hydrogel

Két qua vé hiéu suit phan huay cellulose sau 15, 30
va 45 ngay dugc trinh by & hinh 4 cho thay hydrogel
d3 hd tro t6t cho qua trinh 1én men phén bo va dugc thé
hién qua viéc gia tang hiéu qua phan huy cellulose, dac
biét 12 & nhom thi nghiém tron déu hydrogel vao phén.
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Hinh 4: hiéu sudt phan hiy celllulose trong phan cé b6 sung hydrogel sau 15,
30 va 45 ngay. Cac ky tw c‘hﬁ" cdi kfza’c nhau thé hién su khac biét cé y nghia
ve mat thong ké (P < 0,05)
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Sau 15 ngay 1én men, ham lugng cellulose bi phan
hiy ¢ cac nghiém thuc thi nghiém la 36,4-37,5%
va déu cao hon dbi ching khong bd sung hydrogel
(33,7%), tuy nhién chua c6 ¥ nghia thong ké do thoi
gian 1én men ngan.

Sau 30 ngay u, ham lugng cellulose bi phan huy &
cac 16 bd sung hydrogel theo phuong phap 16t va phu
1a 75,5-77%, trong khi d6 & cac 16 bd sung hydrogel
theo phuong phap tron déu 1a 79,5-80,1% va nghiém
thirc d6i chirng 1a 74,4%. Két qua khac biét c6 y nghia
théng ké nhan dugc 1a & nhom cac nghiém thirc tron
hydrogel vao khdi phén.

Sau 45 ngay 1én men, luwong cellulose trong phan bo
da dugc phan hay gan nhu hoan toan va dat hon 81%
& nghiém thirc ddi chimg khong st dung hydrogel.
Hiéu sudt phan huy cua cac nghiém thirc & nhom 16t
va phu cao hon ddi chimg ~2%, trong khi d6 két qua
cia cac nghiém thirc thugc nhom tron cao hon ddi
cht’mg ~4-5%. Diéu néy dugc giai thich 1a viéc tron
deu hydrogel vao khéi phan ¢6 tac dung diéu hoa do
am cua toan bo khéi co chat, gitp cho hoat dong 1én
men cua Tricoderma dat hi¢u qua cao hon. Nhu vay,
cac nghiém thirc xir Iy cho hiéu qua cao nhat di xac
dinh dugc ¢ nghiém thic tron déu hydrogel voi khdi
phan. San pham ctia cdc nghiém thirc ndy sau 45 ngay
1én men dugce st dung cho nghién ctru tiép theo.

Hiéu ung ciia phédn da xiw ly Ién sw sinh truong va
phat trién cia cdy rau

Céc san phdm phén sau khi 0 45 ngay c6 bo sung
hydrogel dugc str dung bang cach phdi trén cing véi
gia thé xo dira dé trong rau cai thao va dbi chimg la
dat sach Tribat. Sau 14 ngay trong va theo ddi, cc chi
tiéu vé chiéu cao cay, chiéu dai r&, sinh khdi tuoi va
ham lugng chat kho cua cay rau dugc trinh bay trén
hinh 5. Két qua nhan dugc tir hinh 5 cho thay, viéc sir
dung phan 1 1én men b6 sung 1-3% hydrogel da lam
gia tang 28-33% sinh khéi twoi, 15-26% chiéu cao ciy
va 16-26% chiéu dai ré so v6i nghiém thirc d6i chimg
st dung dét sach Tribat, trong khi d6 ham luong chét
kho ciia cay rau cai thao & cac 16 thi nghiém 14 hdu nhu
khong khac biét. Ciing tir két qua ¢ hinh 5 cho thay,
cac chi tiéu vé sinh khdi, chiéu cao cdy va chiéu dai
1& & cac nghiém thirc trong bd sung phén c6 sir dung
hydrogel trong qua trinh u da cé khac biét c6 y nghia
thdng ké so véi nghiém thiic st dung phan khong bo
sung hydrogel trong qua trinh u.
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Hinh 5: su sinh truong va phdt trién ciia cdy cdi thao trong diéu kién b6 sung
phan bo duwgc xit Iy bang phuong phap tron voi hydrogel. Cac ky tur
chit cdi khdc nhau thé hién su khdac biét co y nghia vé mat thong ké (P < 0,05)

Ngoai ra, quan sét trén hinh 6 c6 thé thiy cdy rau
cai thao trong trong gia thé st dung phan c6 st dung
hydrogel trong qua trinh 0 c6 bo ré khde manh, cay to
khoe hon so v&i cdy trong trong gia thé xo dira co tron
phan khong stt dung hydrogel trong qua trinh 0 va cay
dbi chimg trong trén dat sach Tribat. Diéu nay dwoc
giai thich 1a do phan c6 bd sung hydrogel da hap thu
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cac chét dinh dudng hiru co dang 1ong trong qua trinh
u phﬁn chinh vi vay khi bon cho cdy trong C(') tac dung
diéu hoa d9 am trong co chat gitp cho bo ré phat trién
t6t, ddn dén qu4 trinh sinh truéng va phat trién cua cay
t6t hon.
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Hinh 6: cdy cdi thao sau 14 ngay trong trén dat sach (a), xo' dira trén véi
phdn lén men khong sur dung hydrogel (b) va sur dung hydrogel (c)

Két qua nhan duoc cho thiy, viéc bd sung hydrogel
trong qua trinh xtr ly phan khéng chi c6 tac dung gia
tang hiéu suat phan hiy ma san pham phan thu dugc
con ¢6 tac dung tot d6i v6i sy sinh trudng va phat trién
clia cdy trong, cu thé ¢ day 1a cay cai thao. Nhu vay,
ham lugng hydrogel sir dung hiéu qua cho muc dich xu
1y 1én men tdt chat thai trong qua trinh chin nuéi va tiét
kiém chi phi dugc xac dinh 1a 1% hydrogel va phuong
thirc b6 sung 1a tron déu vao khoi phan khi xur 1y.

Két luan

D3 ché tao thanh cong vét liéu hydrogel c6 ham
luong gel 12 65,4% va d¢ truong nude 1a 234 lan bang
phuong phap ghép mach burc xa tur tinh bot/AAc (ty 1€
1a 1/2, w/v) 6 lidu xa 4 kGy. Str dung 1% hydrogel bién
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tinh ghép birc xa tron déu vao khbi phan da co tac dung
gia ting ~5% hiéu suat phan hity cellulose trong phan.
San pham phan hitu co 1én men str dung hydrogel co
tac dung kich thich tang truéng khi bén cho cay trong.
Hydrogel ché tao dugc c6 trién vong cho muc dich tmg
dung trong xtr Iy chét thai ctia nganh chin nudi dé san
xudt phan bon hitu co da nang chat lugng cao.
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