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Abstract

Chitosan from squid pens with deacetylation degree of about 70% and molecular weight (M) 91.5 x 10° in dilute
lactic acid solution containing H,O, (1%) was effectively degraded by irradiation with gamma Co-60 radiation (1.33
kGy/h) in dose range up to 16 kGy. Based on the results of M,, measured by gel permeation chromatography (GPC), the
synergic effect for degradation of chitosan was calculated to be of 58.4% at 4 kGy and gradually decreased to 0.2% at
16 kGy. The values of radiation scission yield (G;) were found out to be 2.2 and 0.2 pmol/J for chitosan in solution of
5% with and without H,O, (1%), respectively. Deacetylation degrees of degraded chitosan measured from infrared (IR)

spectra were almost unchanged.

1. MO DAU

Chitosan (CTS) duoc ché tao chu yéu tir chitin
vo tom (a-CTS) va tu chitin mai muc (B-CTS). CTS
duoc tmg dung rong rii trong nhiéu linh vuc nhu
sinh-y hoc, xir Iy nudc, nong nghiép, duoc pham va
thuc pham [1 - 3]. Tinh chét ciia CTS khéng chi phu
thugc vao do dé axetyl (PPA) ma con phu thude
khéi lwong phan tir (KLPT). CTS dugc xur ly cat
mach c6 KLPT thép va/hoac 1a oligoCTS thé hién
hoat tinh khang khuén, khang ndm va kich thich ting
truong cdy trong tt hon so v6i CTS ban dau. Mot sb
phuong phap cit mach CTS di duoc nghién ctru nhu
oxi hoa, enzym va chiéu xa tia UV, tia gamma [3 -
7]. Phuong phap oxi hoéa st dung hydroperoxit
(H,03) cit mach CTS duoc quan tam nghién ctu do
qua trinh d& thuc hién va khong doc ddi véi moi
truong. Nhung phuong phap nay ciing c¢6 han ché 1a
lam thay d6i mau sic va cdu trac san pham khi st
dung ham luong H,0O, va nhiét 4§ cao. Phuong phap
chiéu xa gamma Co-60 cit mach CTS cling duoc
quan tam nghién ctru do qua trinh thyc hién & nhiét
d6 thuong, cit mach CTS xay ra chu yéu tai lién két
glucosit nén khong lam thay ddi cdu triic héa hoc
cua CTS. Mac du vay, dé thu nhan duogc oligoCTS
can lidu xa kha cao nén khong thuan loi dé ing dung
san xudt [5 - 7]. Vi véy, dé ché tao CTS c6 KLPT
thip va/hodc 1a oligoCTS$ trong khoang liéu xa thép,
chung toi tién hanh nghién ctru hiéu tng ddng van
cit mach CTS bang bic xa gamma Co-60 két hop
voi HzOz.
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2. THUC NGHIEM

2.1. Nguyén li¢u, héa chat

Nguyén liéu B-chitosan sir dung dé nghién ctru
c6 bPA 70,4% va KLPT Mw ~ 90.500. Axit lactic,
H,O, va cac hoa chat khac ¢ dang tinh khiét.

2.2 Phwong phap

Chuan bi dung dich CTS va chiéu xa: Hoa tan 5
g CTS trong 100 ml dung dich axit lactic nong do
3%. Cho H,0, vao dung dich CTS dat néng do la
1%. Chiéu xa dugc tién hanh trén ngudn gamma
SVST Co-60/B tai Trung tim VINAGAMMA, suét
lidu 1,33 kGy/h trong khoang liéu dén 16 kGy.

Xac dinh KLPT (Mw) va PPA cua CTS: Mw
duoc xac dinh bang phwong phép sic ky gel tham
qua trén may HP-GPC 1100, Agilent (M) dung cot
Ultrahydrogel 250 va 500 cua hiang Water (MY).
Chat chudn sir dung 1a loai polysacarit Pullulan,
KLPT trong khoang 780 - 380.000. Mau dung dich
CTS ndng do 0,4% trong hdn hop dung méi 0,25 M
CH;3;COOH/0,25 M CH3COONa duogc dua vao cot,
tdc do dong 1ml/phit, nhiét d6 30°C [8]. DDA duogc
xdc dinh bang phd hong ngoai trén may
EQUINOXS5, BRUKER (Ptc) va tinh theo cong
thire [9]:

Ai320/A1420 = 0,3822 + 0,0313 x (100 — DDA%).

Trong d6: A3 va Ajgo la mat d§ quang tuong ing
tai dinh 1320 va 1420 cm™.



3.KET QUA VA THAO LUAN

Mirc d6 suy giam KLPT cua CTS theo thoi gian
phan tng v6i H,O, va theo liéu xa dugc biéu dién
trén hinh 1. Két qua cho thiy Mw cua CTS cét mach
bﬁng H,0, 1% giam cham hon nhiéu so véi cét

Nghién curu hiéu ung dong van...

mach bang y-ray c6 va khong c6 H,0, 1%.

Hiéu tmg dong véan (y-ray & H,0, 1%) cit mach
CTS dat hi¢u qua cao nhat, dic biét trong khoang lidu
thap tir 0-4 kGy. Hiéu img ddng van dugc dinh nghia
la tac dung ddng thoi cia hai thanh phan phan tng
16n hon tong tac dung cua cac thanh phan riéng ré.

Thoi gian phan ng, gid
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Hinh 1: Sy phu thugc KLPT ctia CTS theo thoi gian phan tng va theo lidu xa

Bdng 1: Hiéu (mg dong vén cit mach CTS bang buc xa gamma va H,0,

Ky hiéu miu Suy giam KLPT, % = 100 x (My, — My)/My,
' 4kGy(3h) | 8kGy(6h) | 12kGy(9h) | 16kGy (12h)
A (1% H,0,) 10,4 14,5 21,3 23,5
B (y-Ray) 21,7 44,8 61,9 73,4
C(A&B) 90,5 93,8 96,2 97,1
Hi¢u uing dong van %, D
D {C- (A +B)} | 58,4 | 345 | 13,0 | 0,2

_Bang 1 trinh bay hiéu ung dong van thong qua
phan tram suy giam KLPT ctua CTS. Hiéu ung dong

vén (y-ray & H,O, 1%) dat 58,4% tai lidu xa 4 kGy,

tiép tuc chiéu xa dén 16 kGy hiéu tng ddng van hau
nhu khong dang ké (0,2%). Nguyén nhan c6 thé la

tai lidu xa nay H,0, da phan hity hét theo phan img:

H,0, AAAy-ray— 2 *OH. Géc tu do "OH la tic nhan

cha yéu cat mach CTS [10, 11].

dung dich thi hi€u §u€it cit mach buc xa CTS tdng
lén khoang hon 10 lan
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Hiéu suét cit mach buc xa duoc tinh theo cong
thure: (1/M,, —1/M,,0) = GsxDxdx1000/2C [12].

Trong d6 My, va My, la KLPT cta CTS ban dau
va tai cac lidu xa khac nhau, D 14 liéu hip thu (kGy),
d 14 ty trong dung dich (g/cm’), C 1a nong d6 dung
dich (g/lit) va Gs la hiéu sudt cit mach bic xa
(umol/T). Tir hinh 2 tinh dugc gia tri Gs ddi véi
dung dich CTS 5% co6 va khong c6 H,O, 1% tuong
ung la 2,2 va 0,2 umol/J. Nhu vay khi c¢6 H,O, trong

(1/My,— 1/My0) x 10
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Hinh 3: Phd IR cta cac mau CTS
CTS ban dau (a); CTS (y-ray & H,0,): 4 kGy (b), 8 kGy (c¢) va 16 kGy (d)

Bdng 2: DDA cua cac mau CTS trong dung dich (5% CTS/1% H,0,) theo liéu xa

Liéu xa, kGy 0 4 8 16
bDbA, % 70,4 70,5 73,2 74,6
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