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TOM TAT

Nghién citu cit mach chitosan bang phuong phép chifu xa hdn hop dung dich chitosan
(5 %) va HyO, (1 %) @ ché tao oligochitosan. Khéi lugng phén tir (KLPT) duoc do bing sic ki
gel thim qua. Céu triic ciia oligochitosan dugc khio sét bing phd héng ngoai va tir ngoai. Két
qué cho thiy oligochitosan véi KLPT <10 kDa dugc ché tao hidu qua trong khoang lidu tir 10
dén 20 kGy. Hoat tinh chéng oxi héa ciia chitosan va oligochitosan (44,4; 17,4; 10,2 va 4,1 kDa)
dwgc khio sit si dung lgéc tr do 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid)
(ABTS™). Két qua cho thay oligochitosan c6 KLPT thép thé hign hoat tinh chéng oxi hoa hiéu
qua hon so véi chitosan v oligochitosan KLPT cao. Cu thé 13, hoat tinh chéng oxi hoa dat 69,9;
84,5; 89,2 v& 99,3 twong {mg dbi voi cac mAu chitosan va oligochitosan c6 KLPT 1a 44,4, 174,
10,2 va 4,1 kDa cing thdi gian phan img 1a 90 phét. Nhw vdy, oligochitosan ché tao bing
phuong phdp chiéu xa gamma Co-60 cé tiém nang img dung nhu 13 chét chéng oxi héa tir nhién.

Tir khda: chitosan, oligochitosan, gamma Co-60, cit mach, chéng oxi hoa.
1. MG PAU

Nhidu chit chéng oxi héa téng hop hoa hoc, dién hinh nhu hop chit phenol (-

butylhydroquinon, din xuét butyl cia hydrpxya.nisole, hydroxytoluen,..) 1 nhimg chét bit gbe tg -

do hiéu qué dang duoc sit dung trong nhidu linh vuc, dic bist 1a trong thyc phim dé ngan cin
qué trinh peroxi héa lipit [1,‘2, 3]. Méic du vy, sir dung cac chat chéng oxi hoa téng hop héa hoe
phai tudn tha nghiém ngat vé licu lugng do tic dung phu c6 hai dén sie khoe ngudi sir dung [3].
Vi vay, nghién ciru sit dung cdc chat chdng oxi héa c6 ngudn gbc tr nhién thay thé cho céc sin

phém téng hop 14 it cin thidt,
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Chitosan 13 mdt polysacarit tw nhién bao gdm cdc monome glucosamm va axetyl
glucosamin ndi vé6i nhau qua lién Két B (1-4) glycozit va thudng duoe ché tao bang phurong phap
& axetyl héa chitin tir v tom, cua, mai myc mém trong dung dich kiém dic. Chitosan dugc img
dyng rong rai trong néng nghiép, sinh y hec, duac pham thyc phim vi xir li méi tmo’ng do
nhiing tinh chat dic tht nhur khing khuﬁn khang ném, chéng oxi héa, kich khing bénh va tang
trudng cay trong, ngén can sy phét trién coa té bao ung thyr ... [4 - 8]. Gén déy, chitosan khéi
lucmg phén tir thip va oligochitosan dugc quan tAm nghién ciru do ¢6 kha ning hoa tan trong
nuéc va ¢b nhimg hoat tinh sinh hoc vugt trdi so v6i chitosan nhw gia ting hoat tinh mién dich,
kich khéng bénh, hoat tinh chéng oxi hoa, khang khudn ... [1 - 12].

Trong nghién ciru ndy chiing t3i nghién ché tao oligochitosan bang phuong phap chidu xg
tia gamma Co-60 dung dich chitosan (5 %) chira H,0, (1 %). Phuong phap chiéu xa c6 mot s6
w diém 1a qua trinh tién hanh & nhiét d5 thuong, sin phim nhan dwgce ¢6 dd tinh khiét cao, co
kha néng trién khai sén xufit qui mé 16n [12, 13]. Hon nifa, chiéu xa hén hop dung dich chitosan-
H;0. cit mach chitosan trén ¢& s¢r hiéu img doug van (synergistic effect) lam gia ting hiéu suit
cit mach chitosan nén lam giam lidu xg, tao diéu kién thuin loi d8 trién khat san xut [12, 14].
Hiéu émg chéng oxi hoa ciia cac san pham oligochitosan c6 khéi lugng phan tir khic nhau ciing
dugc khio sat.

2. THUC NGHIEM
2.1. Nguyén liéu va héa chit

Chitosan nguyén liéu duge ché tao tir vo tom c6 Mw, = 44,4 kDa, 49 dé axetyl (BDA)
91,3 %. Hydro peroxit (H,0,) 1a san phim tinh khiét cia Merck (Pirc). Cc hoa chét khac nhu
axit lactic, CH;COONa, CH;COOH, KBr, ... duoc sir dung & dang tinh Kkhiét phan tich. Nudc cit
dugce st dung cho toan bo thi nghiém.

2.2. Phwong phip

Chuin bi miu va chiéu xa: Hoa tan 5 g chitosan vao 90 mL dung djch axit lactic nbng d6
2,5 %, khudy cho dén khi tan hoan toan. Loc dung dich chitosan qua lu6i thép khong 1 100
mesh. Thém H,O; véo dung dich chitosan dé dat nong d6 la 1 %, bd sung nude den 100 mL.
Pua dung dich chitosan/H,0, vao lo thity tinh ¢6 nit vén kin khi va chidu xa trén nguon gamma
SVST ( Co-60/B tai Trung tdm VINAGAMMA, TP. HCM trong khoéng Tidu cho dén 25 kGy. Ket
tia méu chitosan tir dung dich chiéu xa dugc tién hanh nhu sau Liy 20 mL dung dich mau
chitosan, trung hoa baug dung dich NH,OH 5 % cho dén pH ~ 7,5 - 8. Sau d6 két tua mau
chitosan bing 120 mL con tuyét déi, dé yén khoang 30 phit. Loc va rira két tia bing cdn. Say
kho két tha trong tn siy quat gié & 60 °C [13]. M#u chitosan vi oligochitosan khé dwoc nghlen
nho ding dé do khéi luong phan tir, phd hong ngoai, phd UV-vis va khao sit hoat tinh chéng oxi
hoa.

Xéc dinh kh01 twong phan tir (KLPT) va 4§ d8 axetyl (PDA): KLPT ciia cic miu chitosan
duoc xac dinh bing phwong phép séc ki gel thém qua (GPC) trén méy LC-20AB Shimadzu,
Nhit bén, sir dung detector RID-10A va cft Utrahydrogel 250 cuia hang Waters, kich thudc cdt
7,8 x 300 mm. Nhiét d cot 12 40 °C, pha dong la dung méi CH;COOH 0,25 M/CH;COONa
0, ZSM véi te d6 dong 1a I mL/phat [15]. DDA cla chitosan duge x4c dinh bang phuong phap
do pho hdng ngoai trén may FT-IR 84008, Shimadzu, Nhat vi dwoc tinh tir pho d6 theo phuong
trinh [16]):
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DDA % =100—-([31,92 X (A1320/A1420)] — 12,20) 6]
trong d6: Ajsyp va Aygp 14 mat d6 quang tuong ¥ng tai cac dinh 1320 va 1420 cm’,

Po phb UV-Vis dung dich oligochitosan: Phé UV-vis ciia mu oligochitosan dugc do trén
may UV-2401 PC, Shinmadzu, Nhét Bén trong khoang budc séng tir 200 - 600 nm. Nong d§
dung dich oligochitosan 13 0,1 % (w/v) dung méi so snh la 0,05 % (v/v) axit axetic {17].

Higu sult cét mach birc xa (Gs, umol/J) dbi véi chitosan trong dung dich dugc tinh theo
cong thirc [13]: (1/My, — 1/My0) = Gs.D.d/2C. Trong d6 Myo vd My, 14 Kkhéi lrong phén tir trung
binh khéi lugng ciia chitosan ban d4u va chitosan sau ki clueu xa cit mach, D la lidu hip thy
bitc xa (Gy), d 12 ti trong clia dung dich (kg/m®) vi C 14 ndng d9 ciia chitosan trong dung dick
(gh).

Hoat tinh chéng oxi hoa cfia céc miu chitosan va oligochitosan dugc xdc dinh nhw sau: Hoa
tan 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) ndng dé 7,4 mM trong
nude. Ding 2 mL dung dich 7,4 mM ABTS trn véi 2 mL dung dich 2,6 mM K;S,04 8 tao goc
tur do cation ABTS™. Dung dich ABTS™ duge dé yén trong t5i qua dém, sau dé pha lodng bang
nuée dé nhan dige gid tri mdt 6 quang ~1,0 £ 0,1 tai budc séng 734 nm. Céc mau dung dich
chltosan va oligochitosan 0,2 % (w/v) duoc pha trong axit axetic 0,1 % ding dé nghién ciru hoat
tinh chong oxi hoéa. Ding 0,6 mL dung dich miu dua vao cuvet chira 1 mL dung dich ABTS™
(mAu dbi chitg diing 0,6 mL nudc). Do mét do quang (OD) cuia céc méu theo thii gian trén méy
quang phé tai buée song A = 734 nm. Hiéu suit bit g¢ tu do duoc tinh nhu sau:

Higu suét (%) = 100 x (ODac - ODas)/ODac 2)

trong d6 ODjc la mat d6 quang cia méu déi chimg (nuéc va ABTS™) va ODjs 1a mat do quang
cita mfu khao sat {chitosan/oligochitosan va ABTS™) [18, 19].

3. KET QUA VA THAO LUAN
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Hink 1. Sy phy thude KLPT trung binh khéi Iuong (Mw) theo lidu xa.
Hinh 1 mé % mic d suy gidgm KLPT Mw clia chitosan theo lidu xa. Két qué Hinh 1 v&

B:ng (lia;ho thiy Mw va Mn gidm nhanh khi ting liéu xa cho dén khodng 10 kGy sau d6 gidm
cham '
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Bing 1. Khbi lugng phin ti trung binh s6 (Mn), chi 56 da phan tan (PT= Mw/Mn) PDA,% ciia miu
chitosan chiéu xa va Gs ciia dung dich chitosan 5 %/H,0, 1% theo lién xa.

Lidu xa, kGy 0 3,1 72 13,5 24,8
Mn x 10° 12,7 5,8 43 3,2 24
PI 3,50 3,00 2,43 2,06 1,71
DDA, % 91,3 88,1 85,4 82,5 80,7
Gs, pmol/J - 1,13 1,05 0,96 0,89

Chi s6 PI clia c4c miu chitosan chidu Xa it mach gidm dén khi ting lidu xa chimg t6
chitosan va oligochitosan tao ra  do qud trich cit mach birc xa ¢6 mixc dd phén bd phén tir hep
hon hay dong nhit hon so véi mau chitosan ban dhu. Gid tri PPA suy gidm khoang 10% tai lidu
xa 24,8 kGy Chua 13 nguyén nhin gay ra sy suy giam DDA cua chitosan, vi vay cAn tiép tuc
nghién ciu d¢€ 1am 13 nguyén nhan cia hién tugng ndy. Gia tri Gs dwge tinh theo cong thirc nhu
3 mo ta trong cac cong trinh truée déy [13, 20] Trén co s& li thuyet thi gia tri Gs cia dung dich
chitosan chita H,0; giam khi ting lidu xa vi bic phan {mg cit mach chitosan trong tnrdng hop
ndy 14 bic hcm hop (bdc 1 va bic 2) [20]. Ket qua nghién ciu trudc day cla ching t6i [13] cho
thay, Gs déi véi dung dich chitosan 5 % cht mach bang phuong phép chiéu xa gamma Co-60
khong ¢6 H;0, 12 ~0,1 umol/J nhé hon khoang 10 13n so véi gia tri Gs (~1,0 umol/J) nhin duge
trong nghién ciéru nay khi chiéu xa dung dich chitosan 5%/H,0, 1%. Mt khéc, Gs dbi voi dung
dich chitosan 3%/H,0; 1 % [13] trong duong so véi két qua nhin duoc trong nghién ciru ndy
d6i véi dung dich chitosan 5 %/H,0; 1 %. Pidu d6 ching to ri“mg tai cing 1 lidu xa xi i,
chitosan c6 mirc 46 suy giam KLPT twong duong, tuy nhién ham luong oligochitosan nhén dugc
s& cao hon & ndng d6 5 % so v6i 3 %. V& co ché cit mach chitosan trong dung dich chira H;O,
xay ra theo higu (g ddng vin [13, 14]. Hien et al. [14] 44 minh chimg hi¢u img dong van théng
qua két qua do KLPT chitosan cht mach bing Hy0,, chiéu xa gamma Co-60 va chiéu xa gamma
Co-60 cing voi cit mach bang 1,0, [14]. Két qué cho thdy xir li cit mach dong théi bic xa
gamma Co-60 va H,0; higu qua cit mach cao hon khi sir dung két hop riéng r& timg tac nhan cit
mach. Co ché cét mach chitosan hiéu qua bing higu tmg dbng van (tia ¥ va H,0,) duoc gidi
thich 1a do cé su phan 1i birc xa ciia nuéc va HyO, dudi tac dung cia tia y hinh thanh gée tw do
hydroxyl (OH)c6 tinh oxi héa manh lam ting hi¢u qua ¢4t mach chitosan. Co che phén i bic xa
ciia H,0O, va nudc tao ra electron solvat (€7,) va goc hydroxyl 'OH duoc d& xudt nhu sau [21]:

H,0 87, o7, H, OH, H,0;, Hy, H0', .. @)
tiay
H,0, —% 20H @
Trong qué trinh chiéu xa e, ,and H' ¢o thé phén mg v6i H,O; dé tiép tuc tao ra gbe "OH
nhir sau:
€;,+H:0, > OH +OH (5)
H + H,0, > H,0 + 'OH ©6)

Theo Ulanski va von Sonntag [20] gbc "OH 1am dirt lién két C ~ H hinh thanh goc fir do
cacbohydrat va tlep theo 1 chuyen vi gbc tu do dai phan tir din dén lién két glucozit bi cit, tao
thanh phén tir chitosan ¢ KLPT thép hon.
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Hink 2. Phé TR clia mAu chitosan ban ddu (a) va chitosan chiéu xa 3,1 kGy (b); 7,2 kGy (c);
13,5 kGy (d) va 24,8 kGy (e).

Phd IR trén Hinh 2 cho théy chitosan cit mach c¢6 KLPT thép (Hinh 2b, ¢) va oligochitosan
{Hinh 2d, e) ¢6 chu tric chinh hiu nhu khéng thay déi so véi chitosan ban diu (Hinh 2a). Sy
khéc nhau v& cuémg dd clia cac dinh & 1320 va 1420 cm™ dic tnumg tuong g cho nhém N -
acetylglucosamine va nhém so sanh — CH, thé hién sir thay d6i PPA cua chitosan [16]. Mic di
viy, DDA ciia oligochitosan KLPT ~4 kDa giam khoang 10 % so véi chitosan ban du (Béng 2):
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Hinh 3. Phé UV-Vis ciia mAu chitosan ban diu (0 kGy) va chitosan chiéu xa theo hiéu khéc nhau.

Phé UV-Vis Hinh 3 cho thy ngodi dinh 230 cia chitosan thi chitosan cét mach xudt hign
thém dinh 293 nm va cuong do cua hai dinh nay tang dan theo liéu xa. Wasikiewicz et al. [17]
va Tahtat et al. [22] ciing dua ra két qué trong ty vé xut hién dinh 293 nm cua chitosan oit
mach bang birc xa gamma Co-60 cfing nhu bie xa vi song (mlcrowave) Dinh 293 nm c6 thé li
do xudt hién cda nhom carbonyl (C=0) cudi mach tai cic vi tri cacbon C; va C, khi chitosan bj
cit mach [22].
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Hinh 4. Higu suft bt géc tu do ciia chitosan va oligochitosan.

Két qua Hinh 4 cho thy chitosan v oligochitosan ¢6 KLPT cang nhé hiéu suét bt gée tr
do cang cao. Tai thdi gian phan vmg 90 phut, higu sudt bit gbc tr do 12 69,9; 84,5; 89,2 va
99,3 % tuong ¥mg dbi véi KLPT chitosan va oligochitosan 1a 44,4; 17.4; 10,2 va 4,1 kDa.
Tomida et al. [10] va ciing x4c nhin xu huéng nay khi nghién ctru hiu suft chéng ox1 héa cia
chitosan va ohgochltosan ¢6 KLPT tir 2,8 dén 931 kDa. Két qua cia Feng et al. [23] nghién ciru
hoat tinh chong oxi hoa ciia chitosan cit mach bang phuong phép chibu xa tia gamma Co-60
trong khodng lidu cho dén 20 kGy ciing cho thiy miu chitosan chiéu xa tai lidu 20 kGy c6 hoat
tinh chéng oxi hoa 13 cao nhét 63.8 % so véi 16,6; 41,1 va 47,1 % tuong tmg véi lidu xa 0, 2 va
10 kGy. Yang et al. [2] cho ring nhém amin (-NH; ) v& hydroxyl (<OH) cta chitosan va
oligochitosan déong vai trd quyét dinh hoat tinh chéng oxi héa. So sénh voi chitosan thi c4c nhém
—NH; va —OH cua oligochitosan linh dong hon. Cic nhém nay trong phén tir clia chitosan kém
linh déng do lién két hydro ndi phén tir va ngoai phén tir do d6 1am giam hoat tinh chéng oxi hoa
cua chitosan.

4. KET LUAN

Oligochitosan (Mw <10 kDa) duoc ché tao bing phuong phép chidu xa tia gamma Co-60
hén hop dung dich chitosan 5 % va H;O; 1 % trong khoang lidu xa 10 - 20 kGy.

Oligochitosan ché tao duge cé hoat tinh chéng oxi héa ting theo sw gism KLPT. Tai ndng
5 0,2 % (w/v) hoat tinh chéng oxi héa xac dinh duge 13 69,9; 84,5; 89,2 va 99,3 % tuong ‘mg
&5 véi KLPT chitosan va oligochitosan 13 44,4; 17,4; 10,2 va 4,1 kDa.

Két qua nhan dugc chimg t6 rang oligochitosan Mw < 10 kDa rét c6 tiém ning (mg dung
Iam chét chéng oxi héa do oligochitosan c hoat tinh chéng oxi héa higu qua va an toan.
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T

Study on degradation of chi to prepare ol by gamma Co-60 irradiation of
chitosan solution (5 %) in the presence of hydrogen peroxide (1 %) was carried out. The average
molecular weight (Mw) of degraded chitosan (cligochi ) was analyzed by gel permeation
chromatography (GPC). The structure of resul hi and oligochitosan was characterized
by Fourier-transform infrared (FT-IR) and ultraviolet visible (UV-vis) spectra. Results showed
that oligochitosan with Mw less than 10 kDa could be efficiently prepared at dosc range from 10
to 20 kGy.The antioxidant activity of low Mw chitosan and oligochitosan (44.4, 17.4, 10.2 and
4.1 kDa) was investigated using free radiacal 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulphonic
acid) (ABTS™). Results showed that low Mw oligochitosan was more effective for antioxidant
activity compared with that of high Mw. In particular, the antioxidant activity was of 69.9, 84.5,
89.2 and 99.3 % for Mw of chitosan and oligochitosan of 44.4, 17.4, 10.2 and 4.1 kDa,
respectively at the same reaction time of 90 min Thus, oligochitosan prepared by gamma Co-60
jrradiation can be potentially applied as natural antioxidant agent.
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