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Tém tat: Dung dich kappa-carrageenan (Car) 1 % (w/v) dugc chiéu xa bang chum tia dién tir
trong diéu kién c6 oxi va nhiét @6 moi truong . Anh hudng ciia chum tia dién tir theo dai lidu xa tir
0 dén 40 kGy dén dic trung tinh chét cia dung dich Car duoc danh gia bang cac phuong phap do
d6 nhét mao quan, phd UV-Vis va xac dinh trong luong phén tir trung binh (M,,) bang sic ky thim
thau gel. Két qua cho théy, d6 nhot dic trung va Mw cua dung dich Car 1% giam manh sau chiéu
xa EB 30 kGy dat 0,45 dL/g va 2,57 x 10’ Da so v6i 3,21 dL/g va 2,11 x 10° Da ciia dung dich Car
1% khong chiéu xa.
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Hinh 1: Dung dich Car 1% chiéu xa EB theo dai liéu xa

Tir khéa: Chiéu xa, chim tia dién ti, kappa-carrageenan.

1. MO PAU

Carrageenan la tén goi chung ciia mot loai polysaccharide tu nhién c6 kha nang tao gel va tao
nhét, dugc chiét xuat tir nguyén lidu rong sun c6 tén Kappaphycus alvarezii. O Viét Nam, ving bién
Khanh Hoa, Ninh Thuan va Hai Phong c6 thé nudi trong rong sun dé chiét suat carrageenan tuy nhién
san lugng van con han ché. Carrageenan dang thuong mai dugc Gmg dung nhiéu trong nganh cong
ngh¢ thyc pham nhu la chét lam day, chat don, chat mang, chat nhii hoa, chit tao gel, chat 1am bong,
chat giit am va chat 6n dinh. Ngoai ra, carrageenan con dugc sir dung trong nganh dwoc pham, my
pham va cac Gmg dung cong nghiép khac [1-3]

Mic du nhiéu dia phuong ciia Viét Nam ¢6 didu kién rat thuan loi nudi trong rong sun
Kappaphycus alvarezii nhung trén thi truong rat it san pham carrageenan cua Viét Nam co thé qui
trinh chiét suét carrageenan con nho 1é nén chua thé canh tranh vdi san pham ciing loai cua Philipine
va Trung Qudc. Pé thic day va phat trién nganh san xuit carrageenan trong nuace can thiét co nhiéu
nghién ciru mé rong cac tng dung mdi cia carrageenan hon nita nhu ché tao carrageenan thanh dang
oligocarrageenan (oligocar) - mot loai oligosaccharide ¢ hoat tinh sinh hoc cao, nhiéu timg dung trong



duogc hoc, y hoc va thuc phém nhu [am ting kha nang nhii hoa thuéc, tang do déo dai cho thyc phém,
kich thich sinh truéng thuc vat, tang hoat tinh chong oxy hoa [2]...

Nghién ctru nay khao sat anh huéng cua chiéu xa chum tia dién tir dén mot sb tinh chit dic trung
cua dung dich carrageenan nham budc dau danh gia kha nang ché tao oligocar tir carrageenan Viét
Nam bang phuong phép chiéu xa chum tia dién tur.

2. NOI DUNG

2.1. Poi twong va phwong phap nghién ciru

2.1.1. Déi twong

Kappa-carrageenan (Car) dang mudi kali duoc cung cép boi Cong ty C6 phan Thuong mai Duy

Mai, Viét Nam. Nudc cit duoc dung cho chuan bi va phan tich mau.

2.1.2. Phwong phap

Chuén bi dung dich Car 1% (w/v): Can 1 g bot Car rdi cho tir tir vao cbe chira sdn 99 ml nude
cét, khuay déu bang may khudy tir gia nhiét & nhiét do 70-75°C trong 120 phut, thu duoc dung
dich dong nhét. Tét ca cac dung dich Car 1% dugc dong goi bang tai nilon hai 16p va han kin.

Chiéu xa dung dich Car 1%: Cac tii dung dich Car 1% duoc chiéu xa bang chum tia dién tur
trén may gia toc tuyen tinh UELR-10-15S2, Nga, nang luong 10 MeV. Cac dung dich trén
dugc chiéu xa trong diéu kién c6 oxi, & nhiét do 30+2 °C theo dai liéu xa tir 0 dén 40 kGy tai
suat lidu 5 kGy/gidy.

Xac dinh do nhét: Thoi gian chay ciia cac dung dich Car 1% duoc do bang nhét ké mao quan
Ubbelohde (@ = 0.46 mm, AVS-470, SCHOOT, Diic) tai nhiét d6 75 + 1 °C. Két qua ghi nhan
la trung binh cua bdn 1an do 1ap lai. PO nhdt riéng (1) clia cac dung dich Car 1% dugc xac
dinh theo biéu thuc:

N, =——F—" (1)
D0 nhét dac trung [n] dugc tinh todn theo biéu thuc sau [4]:

[l = lg - @

Trong do: t, to 1a thoi gian chay qua nhét ké ciia dung dich va dung méi (nudce cat). C 1a nong
do dung dich (g/100ml).

Do phd UV-Vis: Cac dung dich Car 1% duoc do bang may quang phd UV-Vis (V630, Jasco,
Nhét Ban) trong khoang bude song tir 200 — 600 nm ¢ nhiét do phong, Tat ca mau dugc pha
loang véi nudce cat theo ty 1€ 1:1, dung dich so sédnh la nudc cat.

Xac dinh trong lugng phan tir trung binh cta cac dung dich Car 1% bang sac ky thim thau gel
(GPC): Cac mau do trén hé thiét bj HPLC dong Agilent 1100, Shimadzu, Nhat Ban, sir dung
detector RID-10A va c¢ot Utrahydrogel 250, Waters. Nhiét d6 cot 1a 40 °C. Pha dong 1a dung
dich KNO; 0,1M. Ngoai ra, s6 dat gy mach (the number of chain breaks) trén 1 phan tir duoc
tinh toan theo biéu thtrc sau [5,6]:
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Tropg do6: My, My 1a trong lugng phan tir trung binh s6 cua dung dich Car 1 % ban dau va sau
chiéu xa.
2.2. Két qua
- P chuan bj va chiéu xa cac dung dich Car 1% theo dai lidu xa tir 0 kGy dén 40 kGy bang buc
xa chum tia dién tir
- Anh huong cua chiéu Xa chum ‘gia dién tir dén dac trung cua cac dung dich Car 1% da dugc
danh gia thong qua cac két qua vé quang phd UV-Vis, dd nhot dac trung va GPC.
3. Ban luan
Két qua hinh 2-a phé) UV-Vis cua cac dung dich Car 1 % duoc chiéu xa cho théy xuat hién mot
dinh hap thu méi tai budc song 260 nm. Iheo tai li€u [7,8] Dinh hap thu mdi nay 1a biéu thi qho su
tao thanh cua nhom churc carbonyl hodc noi déi trong vong pyranose cia dung dich Car sau chiu xa.
Do hap thu quang ¢ 260 nm tang dan theo licu xa tdng ¢ hinh 2-b.
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Hinh 2. Ph6 UV-Vis (a) va d hap thu quang phd (OD) tai A= 260 nm (b)
cua dung dich Car 1% chiéu xa theo dai liéu xa

D6 nhét dic trung cia dung dich Car 1% cao nhat 1a 3,21 dL/g (0 kGy) va giam manh con 1,30;
1,15; 0,94; 0,59; 0,45 va 0,26 dL/g sau chiéu xa EB 3; 9; 15; 21; 30 va 40kGy nhu da ghi nhan trén
hinh 3-a, twong tmg hinh 3-b cho thay sb dut giy mach trén mot phan tir Car ting rd rét theo tang liu
xa. Car ¢6 ciu truc luan phién déu dan cua disacarit: (1—3)-p-D-galactose(4SO™) (1-4)a-3,6 anhydro-
D-galactose(1—3) hodc —3)-B-D-galp 4S-(1-4)-a-3,6-An Galp (1—3). Su pha v& cac lién két 1-4 a-
glycosid boi buc xa EB dan dén dirt gdy mach ciia phan tir Car tao thanh oligocar tan trong nudc (hinh
4) [2, 9]. Quan sat thuc té va anh chyp hinh 1 minh chimg thém rang da xay ra hién tuong cit mach
cua dung dich Car 1% sau khi chiéu xa EB: (0 kGy) dong dac, (3 kGy) sén sét, (9-40 kGy) dung dich
lodng va ngd vang nhat. Co ché qua trinh cit mach dung dich Car 1% bang chiéu xa EB dugc Iy giai
theo tai lidu [10,11] khi chiéu xa ¢ trang thai dung dich thi nang lugng burc xa hau nhu bi nudc hap
thu. Trong trudng hop chiéu xa dung dich Car, qua trinh cit mach xay ra chu yéu theo co ché gian tiép
do tac dong birc xa ion hoa tdi cac phan tir nudc hinh thanh cac goc tu do nhu hydroxyl,.. (phuong
trinh 4). Phan tng chinh cta qua trinh phan ly btrc xa ion héa nudc 1a tao ra cac gdc phan Gmg nhu goc
hydroxyl, cac nguyén tir hydrogen co thé H tach ra tir lién két C-H (phuong trinh 5) va hinh thanh
nhiéu vj tri phéan tng doc trén mach Car bat nguén cho sy cét mach xay ra.
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Hinh 3. Anh huéng btic xa EB 1én (a) d6 nhét dic trung va (b)‘sé dat gdy mach trén mot phan tir
cua dung dich Car 1% theo dai licu xa
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Hinh 4. Qua trinh cat mach carrageenan thanh oligocar [2]

Trong lwong phén tir trung binh ctia dung dich Car 1% trudc va sau chiéu xa EB dugc trinh bay
trong bang 1. Két qua cho thay blrc xa chim tia dién tir c6 anh hudng cat mach dén Mw ciia dung dich
Car va lam giam Mw xudng duéi vai ngan Da so véi Mw ban dau. Oligocar tao thanh bang chiéu xa
EB dung dich Car 1% trong dai liéu xa da nghién ciru c6 Mw tir 2.570 dén 5.710 Da.

Bang 1. Trong luong phén tir trung binh ctia dung dich Car 1% trudc va sau chiéu xa EB

Dung dich Car 1 % Mw (Da)
0 kGy 2,11 x 10°
9 kGy 571 x 10°
21 kGy 321x10°
30 kGy 2,57x 10°

3. KET LUAN

Birc xa chum tia dién tir di anh hudng rat 16n dén cac tinh chat dic trung cta dung dich kappa-
carrageenan 1% din dén qua trinh cit mach cac phan tir kappa-carrageenan dé tao thanh oligocar c6
Mw tur 2.570 dén 5.710 Da. Két qua nghién ctru nay la tién dé cho phat trién cac nghién ctru sdu hon
vé hoat tinh sinh hoc va cac ing dung tiém ning cua oligocar dugc ché tao bang phwong phéap chiéu
xa chum tia dién tur carrageenan cua Vi¢t Nam.
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Abstract: 1% (w/v) kappa-carrageenan (Car) solution is irradiated by electron beam irradiation in
the presence of oxygen and at ambient temperature. Effect of electron beam irradiation in the dose
range of 0 to 40 kGy to characteristic properties of Car solution is evaluated by method of
Ubbelohde capillary viscosity, UV-Vis spectra and determination of average molecular weight
(Mw) by gel permeation chromatograph. The results showed that the intrinsic viscosity and Mw of
1% Car solution were decreased significantly after EB irradiation at 30 kGy and reached 0.45 dL/g
and 2.57 x 10’ Da compared to 3.21 dL/g and 2.11 x 10° Da of 1 % Car solution without
irradiation, respectively.
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Fig 1: Photogragh of 1% Car solutions after EB irradiation in the absorbed dose range

Tiwr khoa: Irradiation, electron beam, kappa-carrageenan.
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