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TOM TAT

Nghién &u cit mach chitosan #ng phrong phap ctéu xa hdn hop dung dch chitosan
(5 %) va HO; (1 %) dé ché tao oligochitosan. Kbi luong phanit (KLPT) dugc do king sic ki
gel thim qua. Gu trac a@a oligochitosaniuoc khio sat Bing pto hdng ngai va tir ngaai. Két
qua cho thy oligochitosan ¥i KLPT <10 kDadugc ché tao hiéu qua trong khang liéu tir 10
dén 20 kGy. Hat tinh cténg oxi hda @a chitosan va oligochitosan (44,4; 17,4; 10,2 1akDa)
dugc khio sat & dung dbc tr do 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulptwo acid)
(ABTS™). Két qua cho thiy oligochitosan c6 KLPT #p thé hién hat tinh crong oxi héa hu
gua hon so \éi chitosan va oligochitosan KLPT caou €¢é 14, hat tinh ch‘Sng oxi hoadat 69,9;
84,5; 89,2 va 99,3rbng ung déi voi cac miu chitosan va oligochitosan c6 KLPT 1a 44,4; 17,4;
10,2 va 4,1 kDa cung &h gian phin ang 1a 90 phat. Ni vy, oligochitosan ch tao king
phuong phap chiu xa gamma Co-60 cédin ningirng ding nhr 1a chit chdng oxi héat nhién.

Tir khéa chitosan, oligochitosan, gamma Co-64, mach, cléng oxi hoa.

1. MO PAU

Nhiéu chit chong oxi hoa éng hyp hoa hc, dién hinh nlw hop chit phenol {-
butylhydroquinon, &n xuit butyl aia hydroxyanisole, hydroxytoluen,..) laitiy chit bit goc tr
do hiéu qua dangduoc st dung trong nhdu linh wre, dic biét |a trong thrc phim dé ngin cin
qué trinh peroxi héa lipit [1, 2, 3]. & dU \ay, st dung c&c cht chong oxi héa éng hyp héa
hoc phii tuan thi nghiém ngt vé liéu lrgng do tac dng phy c6 hui dén sirc khoe ngroi sir dung
[3]. Vi vay, nghién &u sr dung cac cht chdng oxi héa c6 nghn gic tr nhién thay th cho cac
san pham t6ng hyp | At can thiét.
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Chitosan la ot polysacarit ¢ nhién bao §m cac monome glucosamin va axetyl
glucosamin fi véi nhau qua lién & p (1-4) glycozit va thong duoc ché tao bing phrong phap
dé axetyl héa chitinit vo tdm, cua, mai mc mém trong dung tth kiém dic. Chitosantuoc tng
dung ong rai trong néng nglp, sinh y e, drgc pham, thyc pham va > Ii méi treong do
nhitng tinh clit dac tha nhr khang khdn, khang Am, chbng oxi hda, kich khangébh va ting
truong cay tbng, ngin cin sr phat trén cia € bao ung thr ... [4 - 8]. Gin day, chitosan kb
lwong phan i thip va oligochitosamuoc quan tdm nghiéni do cé ki ning hoa tan trong
nuéc va co niing hait tinh sinh lc vrot troi so Wi chitosan nix gia ting hait tinh mén dich,
kich khang Bnh, hat tinh cténg oxi héa, khang kb ... [1 - 12].

Trong nghién 6u nay ching tdi nghién éHao oligochitosan &ng phrong phap chiu xa
tia gamma Co-60 dungich chitosan (5 %) c¢ta HO, (1 %). Plwong phap chiu xa c6 bt sH
wu diém 1a qua trinh in hanha nhiét 6 thuong, sin phim nhan duoc cédo tinh khiét cao, cé
kha nang trién khai @n xuat qui mé bn [12, 13]. kbn nira, chéu xa hon hop dung dch chitosan-
H,0, cat mach chitosan trénécss higu ung dong van (synergistic effect) lam giang hiu suit
cit mach chitosan nén lamn liéu xa, tao diéu kién thuan loi dé trién khai sn xuit [12, 14].
Hiéu tng ckng oxi héa aa cac sn ptim oligochitosan c6 ki lvong phani khac nhauing
duoc khao sat.

2. THUC NGHIEM
2.1. Nguyén lu va hoa chit

Chitosan nguyén du duoc ché tao tir vo tdm c6 Mw = 44,4 kDa,do dé axetyl PDA)
91,3 %. Hydro peroxit (bD,) 1a sin phim tinh khit cia Merck Puc). Cac hoa cit khac nhr
axit lactic, CHCOONa, CHCOOH, KBr, ...duoc st dung ¢ dang tinh khét phan tich. Néc cit
dugc 9r dung cho toan &thi nghém.

2.2. Phrong phap

Chuin bi miu va chéu xa: Hoa tan 5 g chitosan vao 90 mL durighdaxit lactic ®ng do
2,5 %, khdy chodén khi tan hoan toan.dc dung dch chitosan quaubi thép khong i 100
mesh. Thém b0, vao dung ith chitosanié dat nong do 1a 1 %, B sung mdc dén 100 mL.
Pua dung dch chitosan/KO, vao b thay tinh cé nat wn kin khi va chiu xa trén ngén gamma
SVST Co-60/B4i Trung tam VINAGAMMA, TP. HCM trong khang liéu chodén 25 kGy. Kt
tia mu chitosant dung dch chéu xa dwoc tién hanh nkr sau: liy 20 mL dung éth miu
chitosan, trung hoaabg dung dch NH,OH 5 % chodén pH ~ 7,5 - 8. Sado6 két tia miu
chitosan Bng 120 mL 6én tuyét d6i, dé yén khang 30 phit. be va rra Kt tia bing dn. Siy
kho Két tua trong #i siy quat gi6 & 60 °C [13]. Mau chitosan va oligochitosan kiddroc nghén
nho dungdé do khdi luong phani, phd hong ngai, phd UV-vis va khio sét hat tinh cténg oxi
hoa.

Xac dinh khbi lugng phani (KLPT) vado dé axetyl @DA): KLPT ciia cac mu chitosan
dugc xacdinh king phrong phap & ki gel thm qua (GPC) trén may LC-20AB Shimadzu,
Nhat ban, sr dung detector RID-10A vaot Utrahydrogel 2501ia hang Waters, kichityc oot
7,8 x 300 mm. Nhit d6 cot 1a 40°C, phadong 1a dung méi CHCOOH 0,25M/CHCOONa
0,25M Wi téc do dong la 1 mL/phut [15PPA cua chitosandugc xacdinh bing phrong phap
do phb hong ngai trén may FT—IR 8400S, Shimadzu, Mlva duoc tinh ir phd db theo plrong
trinh [16]:
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DDA % = 100- ([31,92% (A132dA1429] — 12,20) (1)
trongdo: Arsxpva Ausspla mit do quang trongung tai cacdinh 1320 va 1420 ch

Do phd UV-Vis dung dch oligochitosan: RhUV-vis cia miu oligochitosanduoc do trén
may UV-2401 PC, Shinmadzu, BthBan trong kh@ng hbrdc séng & 200 - 600 nm. Bng do
dung dch oligochitosan 1a 0,1 % (w/v) dung méi so san@,@b % (v/v) axit axetic [17].

Hiéu stit cit mach hic xa (Gs, umol/J) ddi véi chitosan trong dungich dugc tinh theo
cong thirc [13]: (1/M, — 1/Myo) = Gs.D.d/2C. Trondd Mo va M, 1a khji lvong phant trung
binh ki lwong aia chitosan badiu va chitosan sau khi ¢hi xa cit mach, D la 18u hip thy
birc xa (Gy), d la t trong aia dung dch (kg/m) va C la vng do cia chitosan trong dungiah
(a/).

Hoat tinh clbng oxi hoa @a cac ru chitosan va oligochitosatwoc xacdinh nhr sau: Hoa
tan 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulpitoacid) (ABTS) Bng d6 7,4 mM trong
nudc. Dung 2 mL dungidh 7,4 mM ABTS %n véi 2 mL dung dch 2,6 mM KS,0g dé tao gic
tu do cation ABTS. Dung dch ABTS" dugc dé yén trong éi quadém, sauié pha lodng ing
nudc dé nhan duoc gia ti mat d6 quang ~1,0 + 0,1at buéc séng 734 nm. Cacim dung dch
chitosan va oligochitosan 0,2 % (wkiyoc pha trong axit axetic 0,1 % dud§nghién ¢u hat
tinh ctong oxi hoa. Dung 0,6 mL dungah miu dua vao cuvet a1 mL dung ith ABTS"
(mau ddi ching ding 0,6 mL méc). Po mat dé quang (OD) ¢a cac riu theo thyi gian trén may
quang ph tai budc séngh = 734 nm. Hiu suit bat goc tr do duoc tinh nhr sau:

Hiéu stit (%) = 100 x (ORc - ODas)/ODac (2)

trongdé ODxc la mit do quang ea mau déi chirng (nréc va ABTS') va ODxs 1a mit d6 quang
cua miu khio séat (chitosan/oligochitosan va ABT918, 19].

3. KET QUA VA THAO LUAN
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Hinh 1 Sy phy thupc KLPT trung binh kbi lugng (Mw) theo leu xa.

Hinh 1 m6 4 mirc do suy gim KLPT Mw cia chitosan theodii xa. Két qui Hinh 1 va
Bang 1 cho thy Mw va Mn giim nhanh khidng licu xa chodén khaing 10 kGy saui6 giam
cham dan.
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Bdng 1 Khéi lugng phant trung binh & (Mn), chi s5 da phan tan (P1 = Mw/MnPDA,% cia miu
chitosan chiu xa va Gs éa dung d¢ch chitosan 5 %/0, 1% theo Iéu xa.

Liéu xa, kGy 0 31 7,2 13,5 24,8
Mn x 10° 12,7 5,8 4,3 3,2 2,4
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 sb PI aia cac miu chitosan cliu xa cit mach gim din khi ting liéu xa ching ©
chitosan va oligochitosaad ra do qué trinhat mach hirc xa ¢ mrc d6 phan b phan & hep
hon haydong nhit hon so \6i mau chitosan badau. Gia ti DPPA suy gam khaing 10 % 4i liéu
xa 24,8 kGy. Chra r6 nguy&n nhan gay ra suy gam DDA cua chitosan, vi # can tiép tuc
nghién cu dé lam rd nguyén nhama hién twong nay. Gia irGsduoc tinh theo cong tit nhr
da mo & trong cac cong trinhitc day [13, 20]. Trén e so li thuyét thi gia ti Gs dia dung dch
chitosan cta H,0, giam khi ting liéu xa vi bic phan &g cit mach chitosan trong #ong hyp
nay la lac hon hop (bac 1 va tc 2) [20]. Két qua nghién @u trude day aia chung toi [13] cho
thiy, Gsddi véi dung dch chitosan 5 %t mach king phrong phap chiu xa gamma Co-60
khdng c6 HO, 1a ~0,1 umol/J nkvhon khaing 10 hn so \6i gia tri Gs (~1,0 umol/J) rim dugc
trong nghién ¢u nay khi chtu xa dung dch chitosan 5%/b0, 1%. Mit khac, Gsibi vai dung
dich chitosan 3%/b0, 1 % [13] trong dwong so Wi két qua nhan duoc trong nghién eu nay
d6i véi dung dch chitosan 5 %/pD, 1 %. Diéu d6 ching © rang ti cing 1 léu xa xir Ii,
chitosan c6 nfic d6 suy gaim KLPT twrong duong, tuy nhién hamrdyng oligochitosan nin dugc
S8 cao fon ¢ ndbngdd 5 % so i 3 %. V& co ché cit mach chitosan trong dungceh chra HO,
xay ra theo hgu ang dong van [13, 14]. Hien et al. [1434 minh clitng higu tng dong van théng
qua Kt qua do KLPT chitosan @& mach bing H,0,, chiéu xa gamma Co-60 va cfii xa gamma
Co-60 cung wi cit mach king HO, [14]. Két qua cho thy xir I cit mach ddng thyi buc xa
gamma Co-60 va #, hiéu qua cit mach cao kn khi 9t dung kKt hop riéng & tirng tac nhanit
mach. Qv ché cit mach chitosan lu qua biang higu ang dong van (tiay va HO,) duoc giai
thich 1a do cé¢ phan i hirc xa cia nréc va HO, dudi tac ding aia tiay hinh thanh éc tr do
hydroxyl (OH)cé tinh oxi héa amh 1am ing hiéu qua cit mach chitosan. G ché phan li birc xa
cia H,0, va nréc tao ra electron solvat (g) va g‘Sc hydroxyl’OH dugc dé xuat nhr sau [21]:

#0127, €, H OH, HO,, Hy, H:O", ®)
tiay
H,0, — 20H )

Trong qua trinh cku xa e, and Fcé thé phan ing wi H,0, dé tiép tuc tao ra gc "OH
nhu sau:
e +HO0, - OH +OH 5)
H + H202 — Hzo +OH (6)
Theo Ulanski va von Sonntag [20§a@’OH lamdut lién két C — H hinh thanhdg tr do

cacbohydrat vaép theo la chu§n vi goc tr dodai phan r din dén lién Kt glucozit b cit, tao
thanh phanit chitosan c6 KLPT tip hon.
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Mat d6 quang
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Hinh 2 PK IR cia miu chitosan badau (a) va chitosan céil xa: 3,1 kGy (b); 7,2 kGy (c);
13,5 kGy (d) va 24,8 kGy (e).

Pho IR trén Hinh 2 cho #ly chitosan &t mach c6 KLPT tlip (Hinh 2b, ¢) va oligochitosan
(Hinh 2d, e) c6 4u trac chinh hu nhr khéng thayddi so Wi chitosan bartau (Hinh 2a). §
khac nhau & cuong d cua cacdinh & 1320 va 1420 cihdic trung trong ang cho nhém N —
acetylglucosamine va nhdm so sanh — @kl hién sy thaydoi DPA cia chitosan [16]. N du
vy, DDA cua oligochitosan KLPT ~4 kDa @yn khaing 10 % so &i chitosan barau (Bang 2).
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Hinh 3 PH UV-Vis cia miu chitosan badéau (0 kGy) va chitosan cfiil xa theo [Bu khac nhau.

Ph UV-Vis Hinh 3 cho thy ngoaidinh 230 @a chitosan thi chitosaritcmach xut hién
thémdinh 293 nm vawong d6 cia haidinh nay ing din theo léu xa. Wasikiewicz et al. [17]
va Tahtat et al. [22]ing dua ra Kt qua twong tr vé xuat hién dinh 293 nm @a chitosan it
mach king hic xa gamma Co-60img nhr birc xa vi séng (microwave)binh 293 nm ¢o thla
do xuit hién caa nhém carbonyl (C=0) éiimach i cac \i tri cacbon @va G khi chitosan b

cit mach [22].
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Thoi gian phin tng, phat

Hinh 4 Hiéu suit bét gbc tr do dia chitosan va oligochitosan.

Két qua Hinh 4 cho thy chitosan va oligochitosan c6 KLPT cangritiéu suit bit goc
do cang cao. @ thoi gian phin tng 90 phat, Hiu suit bit goc tr do 1a 69,9; 84,5; 89,2 va
99,3 % trong ung ddi véi KLPT chitosan va oligochitosan la 44,4; 17,4;,210a 4,1 kDa.
Tomida et al. [10] vaing xac nhn xu hréng nay khi nghiénteu hi¢u suit chbng oxi hoa aa
chitosan va oligochitosan c6 KLPF¥ 2, 8dén 931 kDa. Kt qua cia Feng et al. [23] nghiénra
hoat tinh ch“)ng oxi hoa @a chitosan @ mach bang phrong phap chiu xa tia gamma Co-60
trong khang liu chodén 20 kGy ding cho tiy miu chitosan cléu xa tai liéu 20 kGy c6 hat
tinh ckbng oxi hoa la cao raih 63,8 % so i 16,6; 41,1 va 47,1%rbng tng Wi liéu xa 0, 2 va
10 kGy. Yang et al. [2] choéng nhoém amin (-NK) va hydroxyl (—OH) ga chitosan va
oligochitosaniéng vai trd quit dinh hait tinh cléng oxi héa. So sanhsvchitosan thi cAc nhém
—NH, va —OH @ oligochitosan linkioéng hon. Cac nhom nay trong phain ¢aa chitosan kém
linh dong do lién Kt hydro rdi phan fr va ngai phan tr dodé lam gam haat tinh clong oxi hoa
ctaa chitosan.

4. KET LUAN

Oligochitosan (Mw <10 kDajiugc ché tao hing phrong phap chiu xa tia gamma Co-60
hén hop dung dch chitosan 5 % va i, 1 % trong khéng liéu xa 10 - 20 kGy.

Oligochitosan cb tao dugc c6 hat tinh cténg oxi hda dng theo g giam KLPT. Tai nong
dc_} 0,2 % (w/v) hat tinh ctong oxi hoa xadinh dugc la 69,9; 84,5; 89,2 va 99,3 #ohg tng
do6i vai KLPT chitosan va oligochitosan la 44,4; 17,4;210a 4,1 kDa.

Két qua nhan duoc ching © rang oligochitosan Mw < 10 kDaitr c6 tém ning tng ding
lam chat chong oxi hda do oligochitosan cé dtdinh clong oxi hda hfu qua va an toan.
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ABSTRACT

STYDY ON PREPARATION OF OLIGOCHITOSAN BY GAMMA Co®IRRADIATION
OF CHITOSAN-HO, SOLUTION AND INVESTIGATION OF ANTIOXIDANT ACTIVITY

Nguyen Quoc Hieh Dang Xuan Dfj Dang Van Phtj Le Anh Quo¢, Pham Dinh Duny
Nguyen Ngoc Duy”

'Research and Development Center for Radiation Tatolg, Vietnam Atomic Energy Institute,
202A, Str. 11, Linh Xuan Ward, Thu duc District, Elai Minh City

’Hue University of Sciences, 77 Nguyen Hue Strast, ity
%Research and Development Center for Hi-Tech Adrice Cu Chi District, Ho Chi Minh City
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Study on degradation of chitosan to prepare oligosan by gamma Co-60 irradiation of
chitosan solution (5 %) in the presence of hydrquenoxide (1 %) was carried out. The average
molecular weight (Mw) of degraded chitosan (oligtaban) was analyzed by gel permeation
chromatography (GPC). The structure of resultartbshn and oligochitosan was characterized
by Fourier-transform infrared (FT-IR) and ultrawblisible (UV-vis) spectra. Results showed
that oligochitosan with Mw less than 10 kDa coudddificiently prepared at dose range from 10
to 20 kGy.The antioxidant activity of low Mw chitas and oligochitosan (44.4, 17.4, 10.2 and
4.1 kDa) was investigated using free radiacal a2ho-bis (3-ethylbenzothiazoline-6-sulphonic
acid) (ABTS"). Results showed that low Mw oligochitosan was eneffective for antioxidant
activity compared with that of high Mw. In partian) the antioxidant activity was of 69.9, 84.5,
89.2 and 99.3 % for Mw of chitosan and oligochitos# 44.4, 17.4, 10.2 and 4.1 kDa,
respectively at the same reaction time of 90 mhusT oligochitosan prepared by gamma Co-60
irradiation can be potentially applied as naturdicxidant agent.

Keywords:chitosan, oligochitosan, gamma Co-60, degradasintipxidant.
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