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Abstract 

Three kind of Viemamese chitosans with the same deacetylation de^ees of about 75% and viscosity average 
molecular weights are 69.000, 187.000 and 345.000Da, respectively, were produced from shrimp shells and cuttle-bone 
at the MTV chitosan company (Kien Giang). These chitosans were irradiated at 25, 50, 75, 100, 200 and 500 kGy under 
Cobalt-60 gamma sourse at Hanoi Irradiation Center in order to prepare a series of chitosan segments with wide 
distribution of molecular weights. Different chitosan samples of the predetermined average molecular weight from 
3,000 to 50.000Da were separated from the irradiated chitosans by ultrafiltration with series of filter membranes 
(Centriprep devices). Moleculer properties of the fragmented chitosans were analysed with gel permeation 
chromatography, Fourrier transfer infra red spectrometry, and the results suggested that principal characteristics of 
chitosan were not affacted by gamma irradiation, even its deacetylation degrees was increased. Solubility of the 
fragmented chitosans were much improved by radiation processing, and the chitosans having molecular weights below 
5.000Da were water-soluble polymers, which can easily apply as the auxiliary agent in textile. 
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I.DATVANDE 

Chitin va chitosan da dugc nghien ciin va iing 
dyng rgng rai trong nhieu llnh vyc khie nhau, tu 
edng nghifp thyc pham, y tl, my phim, dugc phIm 
cho den cic ITnh vyc cdng ndng nghiep khac [1-3]. 
Mgc dii chitosan hda tan khi tdt trong cic dung dich 
axit loang, song Igi rit khd hda tan trong nudc tham 
chi d ndng dg rit thip, lim inh hudng ding kl din 
khi nang iing dyng thuc tiln cCia nd, die biet la khi 
ling dyng chiing lam vat lifu trg dft trong qui trinh 
hoin tit sgi vai [4]. Tuy nhien, cic oligo-chitosan cd 
khoi lugng phan tii thip cd thi hda tan trong nudc d 
miic dg nhat djnh. Cie oligo niy cd thi dgt dugc 
bing cieh thiiy phan trong dung djch axit, phan hiiy 
enzyme hay cat mach bing phuong phip vat ly gdm 
chilu xa vi sdng, chiim difn tu, birc xg gamma. 
Trong dd, hire xg gamma da dugc chimg minh li 
edng cy hieu qua trong vifc phan hiiy khdng chi doi 
vdi chitosan mi nhilu logi polyme logi phan hiiy 
khac, trong khi khdng lam inh hudng din dgc tinh 
hda ly va hoat tinh sinh hgc cCia polyme ban diu [5]. 
Trong nhung nghien ciiu trudc, chung tdi da chi ra 

khoi lugng phin tur trung binh nhdt ciia chitosan 
giim nhanh khi chilu xa, tuy nhien sin pham 
chitosan cat mgch cd phan bd khdi lugng phan tif 
khi rpng vi chi mgt phin rit nhd cd thi hda tan 
trong nudc [6-8]. De thu dugc cie phin doan 
chitosan cd khdi lugng phan tii ddng nhit, chitosan 
chieu xa dugc tach phin doan theo cic gidi hgn khdi 
lugng phin tur khie nhau. 

Nhieu ky thuat da dugc ip dung dl tich chilt cac 
phan doan polyme ed kich thudc phin tii khie nhau 
nhu ket tua, khuech tin, ling Igc, sic ky... trong do 
ket tiia va Igc ly tam la hieu qui nhat ddi vdi chitosan 
vi dg nhdt cao cua nd. Trong khi kit tiia ddi hdi phai 
sii dung mpt so hf dung mdi khie nhau cho timg phan 
doan va khd cd thi tich bift chinh xie theo khdi 
lugng phan tii, ky thuat sieu Igc lai ddi hdi phii sit 
dyng cic logi mang loc cd kieh thude nhat dinh. 
Trong nghien eiiu nay, cac dng Igc ly tam Centriprep 
vdi gidi han khdi lugng phan tir quy djnh (Nominal 
Molecular Weight Limits) li 3, 10, 30 vi 50 kDa 
dugc ky hifu la YM3, YM5, YMIO, vi YM50 tuong 
img dupe su dyng dl tich cic phan dogn chitosan 
trong khoang khdi lugng phan bi dudi 50.000 Da. 
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Ben c ^ do ong Igc UF-4 cd gidi hgn khdi lugng 
phan tii (Molecular Weight Cut-Off) MWCO 5000 
Da ciing dugc sii dyng dl tich phin doan cd khdi 
lugng phan tii trong khoing 3 den 10 kDa. 

Saui khi tich phin doan, cac d ^ tinh ca bin cua 
chitosan phan doan gom khoi lugng phan tu, phan 
bo khii lugng phan tii, miic do deaxetyl hda vi tinh 
tan trong nude cua chiing dugc xie djnh de dinh gii 
khi ning iing dyng ciia chung lim ehat trg dft. 

2. THUC NGHIEM 

2.1. Nguyen v|it lieu 

Ba logi chitosan (CTSl, CTS2 v i CTS3) ngudn 
gdc vd tdm va xuang myc cd mire dp deaxetyl hda 
khoing 75 % vi khdi lugng phan tii trung binh nhdt 
tuang ling la 69, 187 va 345 kDa nhu xac djnh trong 
nghien ciiu trudc [6] da duge mua tir cdng ty MTV 
chitosan Vift Nam (Kien Giang). Axit Acetic 
(glacial), ethanol (99,5 %) duge mua tii cdng ty hda 
chit DeaJung (Gyonggi, Han Quoc). Kali bromua, 
natri acetat va amonium acetat dugc mua tir hang 
Merck (Diic). 

Nip kin khi 

Nip xoln khda 

Ranh thdng — 

Vai thu gom chit Igc 

Phin gom chit lpc 

Gii dd ming Igc 

Phan ehiia mau 

Dudng dinh cd 

Hmh 1: Clu tao dyng cy Igc mau Centriprep 

Dyng cy lpc ly tam Centrprep dugc mua tir cdng 
ty Nihon Milipore Ltd, (Nhgt Bin). Ong Igc phan 
dogn Concentrator vdi MWCO 5000 dugc inua tir 
hing Life Science Products Inc., (Hoa Ky). Clu triic 
ciia eic dyng cy lpc ly tam nay dugc trinh bay tren 
hinh 1. Day la logi dng ly tam cd nip khda chju 
dugc lyc ly tam eye dgi den 3000 g, trang bj mang 
sieu Igc cd kich thudc khie nhau diing lam giau va 

Luu ni Tho vd CQng su 

khii mudi cae miu sinh hpc cd the tieh tu 2 den 15 
ml. Chiing cung duge sir dyng cho cic ling dyng Ipc 
va tich cac polyme, nhat la cic polyme sinh hpc mi 
khdng lam anh hudng din hogt tinh ciia chung. 

2.2. Phuong phap chieu x^ va tach cac phan do^n 
chitosan cd trgng luring phan tiir khac nhau 

Chitosan da dugc ddng vio cic tui PE, mdi tui 
khoing 100 g vi dugc chieu xg tren ngudn chieu 
gamma vdi dai lilu chieu 25, 50, 75, 100, 200 va 
500 kGy nhu trong nghien cuu tnrdc. Mdt sd miu 
chitosan chilu xa lilu cao dugc sii dung lim nguyen 
lieu dau de tach eic phan dogn chitosan. 

Dau tien, chitosan chieu xg dugc hda tan hoin 
toan trong axit axetic 0,2 M thanh dung djch 5 %. 
Sau dd 15 ml dung djch nay dugc dua vao dng Igc ly 
tim YM-50, ly tim vdi tde dp lOOOxg trong khoang 
20 phiit tren miy ly tam Centrifuge (Hoa Ky) de 
tich phan dung djch polyme cd khdi lugng phin tur 
Idn hem 50.000 Da, dugc ky hifu la PDl. Dung djch 
thu dugc tiep tyc dugc Igc ly tam vdi dng Igc YM-30, 
thu duge dung djch chiia chitosan cd khdi lupng 
phan tu gidi hgn trong khoing 3 ~ 5 x 10* Da, ky hifu 
la PD2. Tiep tue qui trinh nhu vgy thu duge cac 
dung djch chitosan PD3, PD4, PD5 vi PD6 cd 
khoing khdi lugng phan tir 1 ~ 3x10*; 5~ 10^10^; 
3 ~ 5x10^ va < 3x10^ Da tuang img. 

Cic dung dich chitosan dugc lam giau va kit tua 
trong ethanol. Rua sgch vai lin bing nude cit va say 
khd den khdi lugng khdng doi trong tii say chan 
khdng (Shellab, Vuong qudc Anh) d 60 °C trong 24 
gid dl thu dirge cac mau chitosan phan doan. Ty If 
cac phin dogn thu dugc tir cung logi chitosan chieu 
xg dugc xie djnh dl dinh gii hifu qui tieh. 

2.3. D^c tnrng cua cac phan doan chitosan 

Cae dgc tinh phan tu eiia cic miu chitosan phan 
doan dupc xie djnh bang hf sac ky tham thau (GPC-
SEC, Aligent, Hoa Ky) trang bj cie detector dp nhdt, 
tan xg anh sang, tir ngogi va khue xg vdi chi sd khuc 
xa 1,331. Miu chitosan dugc hda tan trong dung mdi 
hon hgp gom axit acetic 0,2 M va natri axetat 0,1 M 
thanh dung djch ed nong dg 2 mg/mL, Ipc qua ming 
Igc kich thudc 0,22 |J.m trudc khi bam vio sic ky. 
Hdn hgp dung mdi nay cung dugc sii dyng lam pha 
dgng trong qui trinh chay sac ky, tdc dp ddng dugc 
dat la 1 ml/phut cho tit ca cac mau phan tich. Phan 
bd khdi lugng phin tii ciia chitosan dugc ghi Igi tren 
sic do, va dugc xCr ly bing phin mem phan tich pho 
ASTRA de xac dinh khdi lugng phan tCr trung binh 
va chi sd da phin tin cua nd. Sac do cung chi rd 
phan bd khdi lugng phan tii ciia mau do. 

283 
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c l u triic phin tii cua chitosan phan doan cung 
dugc phin tich bing pho hong ngogi ehuyin hda 
Furrier (FT-IR, Perkin Elmer Spectrum 2000, Anh 
qudc). Chitosan sau khi sly khd dugc trdn deu vdi 
KBr vi ep thanh miu cd dgng dTa mdng. Miu dugc 
dge vao gii dl mlu vi pho hdng ngogi dugc ghi Igi 
sau khi da loai bd nhilu tin hifu gay ra do khdng khi. 
Difn tich eie dinh phd dugc xie djnh bang phin 
mIm phan tich phd IR Spectrum 2.0. Miic dp 
deaxetyl hda eiia miu dugc tinh theo cdng thiic: 

DD = 100 i^xa 
'-*3450 

Trong dd Si65o vi S3450 li difn tich eae dinh phd tgi 
sd sdng 3450 va 1650 em"' die trung eho cic nhdm 
chiic -OH va -COCH3 trong phin tii chitosan, va a 
la hf sd thyc nghifm. Hf sd thyc nghiem niy phy 
thugc vao loai thilt bi phin tich va phuang phip ap 
dung. Trong nghien ciiu niy, he sd thyc nghifm 
dugc tinh bang 115 [6]. 

Kha nang tan eua cac phin doan chitosan duge 
xie djnh thdng qua thdi gian hda tan tinh theo phiit 
cua 1 g mau chitosan trong 100 ml nudc hoac cac 
dung djch axit axetic loang. 

3. KET QUA VA THAO LUAN 

3.L Hieu qua tach cac phan doan chitosan bang 
mang sieu IQC 

Cic phan doan chitosan khie nhau dugc tach ra 
tir chitosan chieu xa lieu tren 100 kGy. Ty le cac 
phan doan khac nhau dugc xie djnh dya vao tdng 
lugng chitosan chieu xg trudc khi tich vi khdi lugng 
chitosan phan dogn thu dugc sau khi say khd. Hifu 
qui tach cung dupe tinh theo ty If phin tram tdng 
lugng chitosan thu dugc sau qua trinh tach. Bing 1 
trinh bay lugng chitosan phan dogn thu duge vi hifu 
qua tach phan dogn tii cac mau chitosan chieu xg 
khie nhau. 

Bdng I: Ty If cac phin dogn tich dugc tu cac miu 
chitosan chilu xg khac nhau 

Mau 
chitosan 

phan 
do^n 
PDl 
PD2 
PD3 
PD4 
PD5 
PD6 

Hi^u qua 
tach 

Ham Iu{?ng chitosan (%) thu dugc sau 
khi tach phan doan tir 

CTSl-
100 kGy 
22,22 
44,04 
9,76 
2,56 
1,62 
13,78 

93,98 

CTS2-
100 kGy 

1,78 
11,94 
48,76 
23,13 
2,31 
7,27 

95,19 

CTS2-
200 kGy 

0,37 
1,56 
3,49 
23,35 
57,57 
9,28 

95,62 

CTS3-
200 kGy 

0,12 
0,87 
1,32 
15,09 
31,82 
45,71 

94,93 

Tach cm:phdn dam chitosan... 

Cd thi nhin thay ring mdi mlu chitosan chieu 
xg diu chiia tit c i cac phin dogn, nhung vdi ham 
lugng khie nhau rit Idn phy thuOc vao ngudn glc 
ban diu vi lieu chilu sii dyng. Trong khi cic phan 
doan khdi lugng phin tu tr6n 10"* Da dugc tich ra 
chu ylu tu chitosan ngudn goc vd torn chilu xg, cic 
phan doan cd khdi lugng phin td thap hon dugc tich 
ra tir chitosan ngudn gdc inai myc, la logi ed khii 
lugng phin tur thip hon rit nhi€u. Dieu niy hoin 
toin phii hgp, do khoi lucmg phan tii trung binh ciia 
CTSl chilu xg lilu 500 kGy vao khoang 1,4x10*Da 
nhu ehi ra trong nghien ciru trudc, cao han gidi hgn 
khdi lugng phin tOr cua phin dogn PD3. Tuy nhien, 
trong nghien ciiu niy ehung tdi ehl sii dyng eic logi 
chitosan chilu xg lilu thip dudi 200 kGy do lilu 
chilu eao la khdng mong muon vi ly do kinh te. Ket 
qui bing I ciing cho thay hifu qui tich phin dogn 
dgt duge kha cao (khoang 95 %), nghTa la chi 5 % 
lugng mau da bj mit di trong cac qui trinh hda tan, 
ket tiia vi nia mau. 

Nhu vgy, ky thugt tich bing ming sieu Ige la 
phuang phip hifu qui eao, v i cd the thu dugc nhieu 
phin doan Uiac nhau trong ciing qua trinh tach. Han 
nCra, qui trinh tieh dugc thyc hifn tuin ty qua eie 
mang lpc cd gidi han khdi lugng phin tir gan nhau 
nen mau chitosan phin dogn dgt dugc cd do ding 
nhat cao. Dieu nay cd thi kilm chirng thdng qua sic 
dd phan bd khdi lugng phin tu cda chitosan phan 
dogn dugc tien hinh tiep sau. Tuy nhien, do qua 
trinh tich phin doan gdm nhilu budc, tieu tdn thdi 
gian vi nguyen vat lieu, nen can phii dinh gii ve 
hieu qua kinh t l khi iing dyng trong thyc tiln. 

Nghien ciru ve inh hudng eiia xii ly chieu xa va 
viec tich lpc den die tinh ciia cic phan dogn 
chitosan khie nhau, chiing tdi chi su dyng cac phin 
dogn tieh dugc tir chitosan ngudn gdc vd tdm CTS2 
ed khdi lugng phin tii trung binh khoing 187.000 
Da, chilu xg lieu 100 kGy, vi ham lugng cie phin 
doan dgt dugc deu phii hgp eho eie phin tich tilp 
theo. Hon nira, vifc lya chgn cung loai chitosan ban 
dau giiip vifc so sanh trd n6n chinh xie hgn. 

3.2. D^c tinh phan tu- cua phan doan chitosan 

Dgc tinh phin tii ciia chitosan da duge xie djnh 
bing sic ky thim thau GPC-SEC. Sau khi bam miu, 
tdc do nia giai ciia polyme dugc ghi Igi theo thdi 
gian. Hinh 2 thi hifn sic do ciia miu chitosan diln 
hinh. Cd the thay rd sy sai khae vl ding difu cic 
dydng eong ghi duge, tuy cic dinh va dp rOng phi, 
nghla la khoi lugng phan tit eye dgi va phan bl ciia 
mau khae bift khdng ding ke. Nhu vgy, vifc sur 
dyng nhieu detector ddng thai giiip lim tang tinh 
chinh xae cua gii trj khoi lugng phin tit trung binh 
vi phan bd Khoi lugng phan tii eiia miu. 
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Thdi gian lini, phut 
Hinh 2: Sic do ciia chitosan ghi dupe vdi cie 

detector khac nhau: (I) tan xg anh sang, (2) tii ngogi, 
(3) dd nhdt va (4) ehi sd khiic xg 

Cic phan dogn chitosan khac nhau da dugc hda 
tan ciing ndng dO 1 mg/ml vi die tinh phin tii dugc 
phan tich bang sac ky tham thau vdi cimg dieu kifn. 
Gii trj khoi lupng phin tii trung binh sd (M^), khdi 
lugng phin tti trung binh khoi (M*), ty sd da phan 
tin (PDl) eiia eic phan dogn chitosan da dugc xac 
djnh thdng qua phan mem phan tich sac do ASTR, 
vi kit qui dupe trinh biy trSn bing 2. 

Bdng 2: Thdng so phan tii ciia cic phan doan 
chitosan tach dugc 

Mau 
chitosan 

PDl 
PD2 
PD3 
PD4 
PD5 
PD6 

Mn, 10'Da 

46,9 
30,46 
18,66 
6,72 
4,04 
2,83 

Mw, 10'Da 

81,14 
47,52 
28,37 
9,61 
5,25 
3,91 

PDl 

1,73 
1,56 
1,52 
1,43 
1,30 
1,38 

Ket qui bing 2 cho thiy, cac san phim chitosan 
phin dogn cd chi so da phin tan thip hon nhilu so 
vdi ci chitosan ban diu va chitosan chieu xg, chiing 
td cie phan dogn chitosan tich dugc bao gom cic 
phin tir cd kich thudc tuang ddi ddng diu. Khdi 
lugng phin tii trung binh eiia tit ci cic phan dogn 
deu nlm trong khoang gidi hgn ciia dng lpc sir dyng 
dl tich mlu. Kit qui nay li hoan toan phii hgp do 
chi nhQng phan tti polyme ed kich thude nhd hon 
gidi hgn eiia ming Igc mdi cd the di qua. Trong 
nghifin eihi niy, chung tdi eung ap dyng phuang 
phip tin xg inh sing dl xie djnh ty so khiic xa 
dn/de cua cie mau chitosan phin dogn, giiip hifu 
chinh sle dl ghi dugc ciia detectot chi so khuc xg vi 
kit qui tinh khoi lugng phin tir trung binh. 

Lim Thi Tho va cgng sir 

Bing 2 eung chi ra chi so da phan dogn cua miu 
chitosan giam xuong theo khoi lugng trung binh ciia 
nd, mac dii chi so niy tang len chiit it d miu phan 
dogn cd Idtdi lugng phin tti thip nhit (PE>6). Dilu 
nay ed the la do miu PD6 bao gdm tit ca cic phin 
tti chitosan cd kich thudc phin tti dudi 3000 Da thu 
dugc sau ket tiia, vi nghien ciiu nay chi sir dyng 
ming Ige cd gidi hgn khdi lugng phan tti Idn han. 

15 20 \ ^ 30 

Thd i gian luu , phiit 

Hinh 3: Phan bd khdi lugng phan tti cua 
cic phan dogn chitosan khie nhau 

(PD1;PD2;PD3;PD4; PD5; PD6) 

Phan bd khoi lugng phan tii ciia cic phin dogn 
chitosan khie nhau duge ttinh bay tren hinh 3. Cd 
the thay ro eic phan dogn polyme cd kich thudc 
phan tir Idn han se nia giai sdm hon. Hinh 3 cung 
cho thiy dp rgng phan bd khdi lugng phin tu giam 
dan theg kich thudc cae phin dogn. Ket qua niy lan 
nfla chiing td cac phan dogn khdi lugng phan tir thip 
hon gdm nhirng phin tii chitosan ed kich thude dong 
deu hon. 

3.3. Muc do deaxetyl hda cua chitosan phan doan 

Muc do deaxetyl hda ciia chitosan phan doan 
dugc xac djnh thdng qua phd hdng ngogi ciia nd. 

Hinh 4 the hifn phd hdng ngogi chuyen hda 
Furrier (FT-IR) ciia tat ci cic phan doan chitosan 
thu dugc. 

Cic dinh pho die trung cho cac nhdm chirc eiia 
chitosan deu dugc ghi nhgn tren pho do FT-IR ciia 
bat ky phan dogn chitosan nao, chimg td ciu tnic 
hda hgc cua chitosan hoin toan khdng bj inh hudng 
bdi chieu xg va tich phan dogn. 

Ngoai dinh pho Idn nhit trong khoang 3410-
3450 cm' d$c trung cho nhdm hydroxyl OH', cd thi 
thay ro cac dinh pho tgi 1630, 1530, 1380 cm"', d$c 
trung cho giao dpng din cua cac nhdm chirc C=0 
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cua amide bac I, N - H cua nhom amin va amide bjc 
II, bien d^ng d6i xlJmg cia nhom CH3 trong c4u true 
cto cac phan dojn chitosan. Cac dao dpng gian cto 
lien ket C-O-C bat doi xiing (lien ket glucoside) va 
C-N cung xu4t hiSn tai khoang 1150 cm' . Tir di?n 
tich cac dinh ph6 dac tnmg cho cac nhom chirc 
-C=0 va -OH cto phan tii chitosan tai khoang 
3410-3450 va 1620-1650 cm"', muc do deaxetyl hoa 
cto cac phan doan chitosan da dugc xac dinh ya ket 
qua cho thSy khong co sit khac biet dang ke ve miic 
do deaxetyl hoa giiia cac mSu chitosan, mac dii gia 
tri tinh dugc d6i v6i phan doan chitosan cao hon mot 
chut so voi chitosan ban tku truac khi chiSu xa. 

So song (cm'') 

Hinh 4: Ph6 hSng ngoai chuygn hoa Furrier cto cac 
phan doan chitosan khac nhau 

(PDl; PD2; PD3; PD4; PD5; PD6) 

3.4. Tinh tan cua chitosan phan doan 

Kha nang boa tan trong nuac va cac dung djch 
axit axetic loang cua cac phan do^n chitosan dugc 
xac djnh theo thai gian tan a nhiet dp phong va ket 
qua dugc trinh bay trong bang 3. 

Bang 3: ThM gian tan trong nuac va axit axetic 
loang cto cac mau chitosan phan doan tinh theo phut 

Mau 
chitosan 

PDl 

PD2 

PD3 

PD4 

PD5 

PD6 

N6ng dg dung moi axit axetic, % 

0 

Ins 

Ins 

Ins 

8 

5 

4 

0,1 

Ins 

Ins 

300 

7 

5 

3 

0,2 

Ins 

210 

150 

6 

4 

3 

0,5 

200 

165 

60 

5 

4 

3 

1,0 

90 

70 

30 

5 

3 

2 

2,0 

60 

40 

17 

4 

2 

2 

5,0 

50 

35 

15 

4 

2 

1 

Ins: Khong tan (insoluble). 

Tach cdc phdn dogn chitosan...^ ' 

Co thi thay tit ca cac mlu chitosan ddu tan 
trong dung djch axit axetic cd nong do tr6n 0,5 %. 0 
ndng do axit thip han, miu phin doan PDl vi PD2 
gin nhu khdng tan, trong khi PD3 tan rit cham, dieu 
nay chiing td eae loai chitosan cd khdi lugng phan tii 
cao tren 10.000 Da rit khd tan ttiang axit axetic 
loang. Cie phan doan chitosan cd kich thudc nhd 
hon, PD4, PD5 va PD6 khdng nhihig hda tan hoin 
toan trong dung djch axit ma cdn cd the tan ti-ong 
nudc vdi toe dp khie nhau. Nhu vay, ed the khing 
djnh cac phin dogn chitosan ed kieh thude phan hi 
dirdi 5.000 Da cd thi hda tan hoan toan trong nudc, 
ti-ong thdi gian ngin (dudi 5 phiit). Dilu nay giiip 
cho cic phan doan chitosan nay cd thi diing trong 
cac ling dung ddi hdi phii hda tan cao nhu lim chit 
kich thich sinh trudng thyc vat, chat gia tang kha 
nang miln djch, ling dyng trong ndng nghifp, hay 
cic chit trg dft trong qui trinh hoin tat vii bdng [9]. 

4. KET LUAN 

Cic logi chitosan ed khoi lugng phin tii thap cd 
thi dugc tgo ra tii chitosan thuang mai bing phuong 
phap chilu xa elt mgch. Kp thuat tach phin dogn 
diing ming lpc ly tam da ehiing td li phuong phap 
hifu qua trong vifc tgo ra cac phin dogn chitosan c6 
khoang phin bd khdi lugng phan tur ddng diu phii 
hgp cho myc dich iing dyng thyc tien. Clu triic hda 
hgc eiia chitosan phan dogn khdng bj inh hudng bdi 
qui trinh xii ly ehieu xa vi tach lpc, giiip duy tti cac 
die tinh hda ly eung nhu hogt tinh sinh hpc eua no. 
Tinh tan cua chitosan tang len sau khi ehieu xa, tham 
chi eic phan dogn chitosan cd khdi lugng phin tir 
trung binh dudi lO.OOODa cd thi tan hoan toin ttong 
nudc, giup ting kha nang iing dung thyc tien ciia 
chung. 

Ldi cam om: Nhdm tdc gid xin trdn trgng cdm an 
Vien D4t may va Trung tdm Chiiu xg Hd Ndi (Vien 
Ndng lirgng nguyen tu Viet Nam) Id cdc dan v; chu 
tri vd hgp tdc thuc hien di tai cdp Nha nudc: Nghien 
cuu ung dung Cdng nghe chieu xg tia gamma trong 
ngdnh d4t. md so de tdi: 06/HB-DT2010/DVPX, da 
tgo diiu kien thugn lai di thuc hi$n nghien cuu nc^. 
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