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NGHIEN CUU HIEU UNG CAT MACH CHITOSAN TAN TRONG
NUGC BANG BUC XA GAMMA Co-60

Dén Toa soan 21-6-2007
BUI DUY DU', PANG VAN PHU? BUI DUY CAM?, NGUYEN QUOC HIEN®
'Vién Khoa hoe Vat liéu Ung dung, Vién Khoa hoc va C ong nghé Viét nam
Trung tam Nghién ciu va Trién khai Cong nghé Biic xa, Vién NLNT Viét nam

Trucgng Pai hoc Khoa hoe Ty nhién, Pai hoc Quoc gia Ha noi

SUMMARY

Water soluble chitosan (WSC) with degree of deacetylation (DDA} of about 55% and
molecular weight. M., = 25,500 was prepared by reacetylation of chitosan with acetic anhydride.
WSC is a new morphology fornt of chitosan. The effect of radiation degradation of WSC in
powder form and in solution 0.5, 1.0, 2.0, 3.0%{w/v) was carried out on a gamma Co-60 source.
The molecular weight change by irradiation was measured by GPC method. Results showed that
degradation degree was decreased with increasing concentration of WSC. The radiation
degradation yields were obtained to be G, = 4.69 and 402 .67 scissions/ [00eV for WSC in powder
and in solution 0.3%, respectively. Results of G, indicated thar WSC was more susceptible to
radiation degradation than chitosan (~1 scission/100eV). The polvdispersion index M M., =
1.82 was decreased 1o 1.63 for WSC (48 kGy) and to 1.57 for WSC solution 0.5% (20 kGy). It
indicated that the molecular weight distribution of irradiated WSC was narrower than that of the
initial one. X-ray diffraction and IR spectra showed that WSC mainly belonged to amorphous
structure and DDA was almost unchanged by irradiation in the dose range studied up to 48 kGv.

1- MG PAU

Chitosan 1 san phim deaxetyl héa chitin
bang dung dich kiém dic. Chitosan khong tan
trong nudc ma chi tan trong moi trudng axit vi
vay da han ch€ pham vi ¢mg dung cua nd, dic
bi¢t la trong linh vuc sinh-y hoc. Cic cong trinh
nghién ciu ché tao oligochitosan tan trong nudc
chll y&u 1a cat mach chitosan bang phuong phdp
hda hoc, buc xa va enzim [1 - 7]. Theo két qua
nghién ctru ctia ching 161 khi khéi lvong phéan nr
(KLFP1) cua oligochitosan M, = 2.700 thi né s&
tan hoin toan trong nude pH = 7 [7]. Chitosan
tan trong nude (CTTN) la mot dang cau triic mdi
cta chitosan duge Lu et al. nghién ciu ché tao
theo phuong phdp axctyl héa chitosan bang
anhydrit axetic va két 1ia bang ctanol [8]. K&

qua nghién ctu st dung CTTN dé€ ché tao kem
diéu tri v& thuong cho thay CTTN kich thich
tién da nhanh va khong dé lai seo [9, 10]. CI'TN
khong phai la oligome ma la chitosan ¢ KLPT
khd cao 1 - 5x10°, do dé axetyl (DDA) ~ 45 -
55% va tan trong nudc pll tir 5 - 8 [8]. CTTN rit
trién vong dé tng dung trong nhiéu linh vuc, dac
biét 14 lam chat én dinh (stabilizer), chat bat géc
ty do (free radical scavenger) dé ché tac hat
nano kim loai (Au, Ag,..), chat kich khing bénh
(elicitor) va tang (rudng thyc vat bang phuong
phdp chiu xa [11, 12].

‘Trong cong trinh nay ching t6i nghién ctu
hiéu ting cat mach CTTN bing biic xa gamma
Co-60 d€ tao ra cdc san pham CITN c6 KLPT
thap va/hoac la oligochitosan cho cdc muc dich
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tmg dung khac nhau.
[l - THUC NGHIEM

CTTN duge ché tao theo phuong phap axetyl
héa chitosan trong dung dich 5% va dung méi la
axit lactic thay cho néng d¢ chitosan 1% trong
axit axetic nhu moé ta trong cong trinh coa Lu et
al. [8]. DDA cua CTTN dugce xdc dinh bing
phuong phdp do pho héng ngoai trén mdy
EQUINOXS55, hing BRUKIER va tinh theo
phuong trinh (1) nhu sau [13]:

BDA (%) = 100 - (Anzn/Amzn - 0.3822)/0,03133

(1)
Trong dé: A 5 v A 412 mat do quang twong
ing tai cac dinh hap thu 1320 va 1420 cm™.

KLPT M,, va M, duge do trén mdy HP-GPC
1100, detector RI G1362A, hang Agilent diing
cOt Ultrhydrogel 250 va 500, hing Waters va
chat chuan la pullulan c6 KLPT 780 -
380.000Da. Dung méi st dung la hon hop 0,25
M CH,COOH/0,25 M CII,COONa véi 16c do
dong la 1 ml/phut [14].

Mau CI'TN va dung dich 0,5; 1,0; 2.0: 3.0%
(w/v) dugc chiu xa trén ngudn gamma ST-SV

Co-60/B tai Trung tam VINAGAMMA, Tp.
HCM trong khoang liéu cho dén 48kGy.

Hiéu sudl cat mach bic xa, G, duoc tinh
theo phuong trinh (2) nhu sau [15]:

IM, - 1M, =502%x10"x G, xD  (2)

Trong d6 M, va M,, 12 KLPT trung binh khéi
luong cia CTTN ban ddu va CTTN chiéu xa
tuong ng, G, 12 hiéu suit cat mach bifc xa (lién
két/100eV) va D 1a liéu hap thu (kGy).

Pho nhiéu xa tia X clia cdc mau nghién citu
dugc do trén mdy XD-5A, hing SHIMADZU
(Nhai Ban). :

HI - KET QUA VA BAN LUAN

Két qua xac dinh KLPT theo liéu xa trén
bang 1 cho thay KLPT cua CTTN giam rat
nhanh trong dung dich 0,5% so v6i dang bot.
Nguyén nhan 12 do hiéu ting cat mach gidn tiép
tir ¢cd¢ san pham xa ly nudc nhu mé ta theo (3)
trong khi dé déi v6i CI'TN dang bdt thi chi ¢6
hiéu (ng cat mach truc tiép.

HO anan—->e, I, OH, H,0,, 11,0',.. (3)

Bang I: Su phu thuoc KLPT ctia CTTN theo liéu xa

Liéu xa Dung dich 0,5% CTTN

kGy M, M, /M, M, M./M,
0 25.500 1,82 25.500 1.82
8 4.300 1.68 - -

12 3.300 1,66 23700 1,77
16 2.600 1,59 - -
20 2.300 1,57 - -
24 - - 22.200 1,73
36 - - 21.100 1,68
48 - - 19.500 1,63

Tir két qua su phu thuoe 1/M,, - 1/M,, theo
liéu xa D (kGy) trén hinh 1 xdc dinh dugc hiéu
sual cat mach bic xa G, = 4,69 va 402,67 lién
két/100 eV tuong dng d6i voi CITN va dung
dich 0,5%. Két qua cho thdy CTTN dé cit mach
bang bic xa hon so vdi chitosan (~1,0 lién
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két/100 eV) [2]. Chi $6 da phan tin, M, /M, =
1.82 cta CTTN ban dau giam xudng 1,63 doi
vol CTTN (48 kGy) va 1,57 doi véi dung dich
CTTN 0,5% (20 kGy), chimg 10 rang KLLPT ctia
CTTN cat mach bic xa phan bo déng nhat hon
s0 v61 CTIN ban dau. Theo két qua nghién ciu



cua Wasikiewicz et al. [16] thi nong do chitosan
¢ang nho hiéu suat cat mach G, cang lon, nghia
la mic do suy giam KLFPT cang lon, nguyén
nhan 1a do hiéu ing gldl‘l LEp tir cac san phdm
xa ly nudc nhu did néu & trén. Hiéu sudt G, cua
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Being 2: Suy giam KLPT (M,) cua CTTN theo néng dé tai liéu xa 20 kGy
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K&t qua bang 2 cho thdy hiéu tng cit mach
bic xa CTTN giam khi nong do tang. Két qua
nay Lung cho thay o sy doéng gop hiéu ing cit
mach gidn 1iép 1l cdc san phim xa ly nudc daéi
vd1 CI'TN nhu mo ti theo phuong trinh (3).

Pho nhiéu xa tia X clia CT'TN-48 kGy (hinh
2b) hdu nhu khong thay doi so véi pho cha
CTTN (hinh 2a). Theo Lu et al. [8], cdu triic cua
CTTN chu yé€u la vo dinh hinh va géc 1an xa 20°
chi ¢6 mot dinh (sharp peak) khoang ~20°, trong
kht dé déi v&i chitosan xudl hién hai dinh tai
~10 va 20" [6]. Cdu tric cta CI'TN 0.5% - 20
kGy thi gin nhu hoan toan 1a vé dinh hinh (hinh
2c).

Két qua tinh DDA theo phuong trinh (1) tir
pho IR clia miu CTTN-48 kGy va CITN 0,5%-
20kGy (hinh 3b,c) cho thay DDA cua hai mau
ndy hdu nhu khong thay doi so véi miu CI'IN

ban dau (hinh 3a).
IV - KET LUAN

- ba nghién ciu hiéu ng cat mach CTTN
(M. = 25.500: DDA 55%) bang biic xa gamma
Co-60 va da xdc dinh duge hiéu suat cit mach
biic xa G, = 4,69 va 402,67 hén két/100 eV
twong tmg doi voi CT'TN dang bot va dung dich
0,5%.

- KLLPT cua CTTN cat mach bic xa phan
b6 dong nhat hon so vé&i CTTN ban dau.

- Mdc do suy giam KILPT cia CTIN cit
mach bang bdc xa gidm khi nong do tang.

- CTTN dé cat mach biic xa hon so véi
chitosan do ciu tric cua CTTN chi yéu la vo
dinh hinh.
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Hinh 2: Pho nhidu xa tia X
a) CTTN. b) CTIN -48 kGy va ¢) CTTN 0,5% -20 kGy
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Hirh 3: Phé IR cta cdc mau chitosan (a) CT'TN, b) CTTN -48kGy va ¢) CTTN 0,5% -20 kGy
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